Today, there are more Apples in
schools than any other computer.
Unfortunately, there are still more
kids in schools than Apples.
So innocent youngsters (like your
own) may have to fend off packs of bully
nerds to get some time on a co·mputer.
Which is why it makes good sense
to buy them an Apple' Be Personal
Computer of their very own.
111e lie is just like the leading computer in education, the Apple lie. Onl~'
smaller. Ahout the size of a three-ring notebook, to be exact.
Even the price of the lie is smallunder $1300.*

Of course, since the lie is the legiti- programs in all. ,\Iore than a few of which
mate offSpring of the lie, it can access the \'ou might he interested in yourself.
world's largest library of educational softFor example, 3-in-l integrated busiware. Everything fi'om Stickybear Shapes™ ness software. Home accounting and tax

1mb tI lie. )'0111' Nd ((/II do sOlllelbiliR culIslmcti/'e tljier s(booll.ike letll'llio II'rite stOI'/(~,·
Or leal'll 10/1.1' Or (~'ell le{ll'II sOlllelbiliR slz~btl)' lIIore tldmll(ed. Lik" 1III1IIiml'/,")I" mlmilis.

for preschoolers to SAT test preparation
programs for college hopellds.
In fact, the lie can run over 10,000

programs. Diet and fitness programs.
Not to mention fun programs for the
whole family Like "Genetic Mapping" and

"Enzyme Kinetics:'
And the Apple lIc comes complete
with everything you need to start computing
in one box.
Including a free 4-diskette course to
teach you how - when your kids get tired
of your questions.
An RF modulator that can tum almost
any1V into a monitor.
As well as a long list of built-in
features that would add about $800 to the
cost of a smaller-minded computer.
128K of internal memory - twice

the power of the average office computer.
Abuilt-in disk drive that would
drive up the price
of a less-senior
machine.
And builtin electronics
for adding
accessories like
a printer, a
modem, an
AppleMouse or
an extra disk drive when the time comes.

So while your children's shoe sizes
and appetites continue to grow at an
alarming rate, there's
one thing you know
can keep up with them.
Their Apple lIe.
To learn more
about it, visit any
authorized Apple dealer.
Or talk to your own
computer experts. t
As soon
as they get home from school.
®

• The FIC L' cOllcemed aboul pricejilillg So Ibis is ollly a SUf!j!,esled Relail Price. You call pal' lIIore ij)'Ou real/.' wallllo. © 1984 Apple COlllpuler Ille. Apple alld Ibe Apple 10ff! are
l'IJiiJtered lradelllarks ofApple COI~If!uler Illc. Slickybear Sbapes L' a lradelllark o/OplilllulII Resource For all aUlbOlized Apple dealer lIearesl.l'0u call (800) 538-9696. III Callada. call

(lJOO) 268-7796 or (800) 268·7637.
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SERVICE AND SUPPORT

When computers are working they
keep us entertained, or at least occupied. That's why happy customers
seldom praise the retail stores and
mail-order businesses that sold them
their computer equipment. and why
we hear much more criticism of computer dealers. Often retail salespeople
are decried for knowing little about
the computers and software they sell
and mail-order firms for providing less
customer support than retail stores.
But the reality varies from store to
store and transaction to transaction.
I have had nothing but good experiences with mail-order companies, including free replacement of 100 floppy disks when three of ten in the first
box wouldn't format properly. I've
bought software, a modem, a printer,
and various supplies through phone
orders to mail-order businesses.
My experiences in retail stores have
been mixed. I once heard a salesman
tell a customer that Pickles and Trout
were programming languages (they
actually were two people who produced a version of CP/M for the 'Tandy
Model II). On another occasion the
sales staff of a retail store refused to
go through the bother of taking an
order for VisiCalc or to hold a copy
for me from the next shipment. I went
back several times only to find VisiCalc sold out again and no one willing to take my order. (Finally, I bought
VisiCalc through mail order and had
no problems.) On the other hand, the
retail salespeople at the computer
store where BYTE made some recent
purchases not only know what they
are doing but also give technical support when things go wrong.
STREET ADDRESSES

There is room for improvement in
both mail-order and retail computer
6
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sales practices. The great concern
with mail-order businesses is well
expressed in a letter we received
from John C. Gunn, director of consumer affairs for Priority One Electronics of Chatsworth, California:
''Although we are primarily an industrial distributor, a measurable portion of our revenue comes from our
'mail-order' ads. We frequently hear
horror stories about some poor soul
who sent his money to a mail drop or
post office box somewhere ... and
never saw any product or a dime of
his dough. Incidents such as this hurt
all of us:'
Priority One took an interesting
practical step to counteract this problem. "1b assist in protecting unwitting
consumers from unscrupulous advertisers:' Gunn writes, "we lobbied
strongly for the passage of a bill introduced by California Assemblyman
Jack O'Connell. This law requires all
advertisements in our state to carry
the street address of the company
placing the advertisement:' We commend Priority One for its efforts to
protect the interests of customers of
mail-order businesses.
REMOTE DIAGNOSTICS

The convergence of computer and
communications technologies offers
an unprecedented opportunity for improving customer support. When a
personal computer is connected to
the telephone system through a
modem, and if the operating system
and hardware are still capable of taking input from the serial port. then
someone at the other end of the
telephone line should be able to take
control of the computer and put it
through a series of diagnostic tests.
The availability of such remote
diagnostics would be a great convenience for computer users, retail
stores, mail-order businesses, and

manufacturers. Remote diagnostics
would be much less expensive than
shipping costs and would reduce or
eliminate the problems sometimes
caused by the consumer's inability to
describe a problem in a way meaningful to technicians. Instead of lugging
the machine back to the store or
packing it up for shipment. the consumer could just connect the computer to the telephone and watch the
diagnostics at work. In many instances, the consumer could learn
what was wrong and how much it
might cost to fix before sending out
the equipment. The service organization would know what type of
repair was coming and be prepared
to fix it. In some cases the machine
wouldn't have to be sent out at all;
there could be a software fix or a
board swap.
Some companies already furnish
diagnostic disks. These disks are valuable, but because of a lack of information needed to interpret the results
of the tests, they tend to leave the
customer poorly informed. Remote
diagnostics would permit the service
organization to use additional tests to
identify the problem more precisely
and then to tell the customer more
about the extent of the repairs and
potential costs.
Since repair bills can range from
S75, to more than S1000, mystery
breeds distrust. Consumers often
express· suspicion about repair costs
of the automobile and other familiar machines. Similar feelings of
distrust about repairs of computer
equipment could become much more
pervasive. Remote diagnostics could
reduce mystery and improve consumer confidence in the computer industry. We hope the use of remote
diagnostics becomes standard industry practice.
-Phil Lemmolls, Editor ill Chief

Maxell Gold.
The floppy disk
Apples
that
golden,
keeps AT&T on-line,
and makes every
has Instrument
a gusher:
Whether you're exploring for profits,
reaching out for projections, or polishing
your argument, there's a Maxell floppy disk
perfect for your computer. Consider the
unique way we pack and bind our oxide
particles for quality over the long run. Or
our lifetime warranty. Maxell. The Gold
Standard in floppy disks. Precious metal
for virtually every computer made.

maxell®
IT'S WORTH IT

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.]. 07074
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Wordsta,. Wordprocessing and SuperCak3"lntegrated Spreadsheet now included Free with all Seequa computers.

SEEOUA
SHOWS YOU
HOW TO

GETAN
IBM PC

FOR JUST
81595.
BUY ACHAMELEON
BYBEEDUA.
The Chameleon by Seequa does everything an
IBM PC does. For about $1000 less than an IBM.
The Chameleon lets you run popular IBM software like Lotus® 1-2-3 ™ and dBase II.® It has a full
83 key keyboard just like an IBM. A disk drive like
the IBM. And a bright 80 x 25 character screen just
like an IBM.
But it's not just the
e
arne
Chameleon's similarities to
the IBM that should interest
you. Its advantages should,
too. The Chameleon also has

Th Ch

an 8 bit microprocessor that lets you run
any of the thousands of CPIM-80®
programs available. It comes complete with two of
the best programs around, Perfect Writer ™ and
Perfect Calc. ™ It's portable. And you can plug it in
and start computing the moment you unwrap it.
So if you've been intereon Y
ested in an IBM personal comI Jl
puter, now you know where you
M can get one for $1595. Wherever
they sell Chameleons.

I

b

SEEQU

COMPUTER

CORPORATION
8305 Telegraph Road
Odenton, MD 21113
Chameleon shown with optional second disk drive.
To learn more about Seequa or for the location of the Seequa dealer
nearest you. call (800) 638-6066 or (301) 672-3600.
IBM is a registered trademark of International Business Machines Corporation.
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M· I·C·R·O·B·Y·T·E·S
Staff-written highlights of late developments in the microcomputer industry.

CP/M for the Macintosh
IQ Software, Fort Worth, TX, is selling a version of CP/M-68K for Apple's 128K-byte Macintosh for $395, including Digital Research's C Compiler and Macro Assembler. CP/M 2.2
emulation is available for $195 extra but runs only on a 512K-byte Macintosh. A 512K-byte
Macintosh is also required to access the mouse and pull-down menus. CP/M-68K disks are
not compatible with other Macintosh disks.

Superex, Micromax Unveil Macintosh Business Software
.............................................................................
Superex' Business Software, Yonkers, NY, announced 25 new products for the Macintosh,
priced from $20 to $800. The least expensive item is also the only hardware product introduced: MacSpeak is a $19.95 external speaker. All products should be available this
month.
Also included are business programs for cost estimating, time billing, inventory, finance,
business letters, sales, and wholesaling. A complete accounting package with Accounts
Payable and Receivable and General Ledger modules is $750. A Home Executive program is
$90.
Four engineering packages-for civil, mechanical. chemical. or electrical engineers-are
$100 each. A MacScience series includes Physics or Chemistry formulas for $100 each.
Statistics and job-hunting programs were also announced.
Micromax, San Diego, CA, introduced Gallery, a business-accounting software series. The
Finance module, which includes General Ledger, Accounts Payable and Receivable, and Cash
Disbursement. is $795: industry-specific vertical applications are also planned.

. ... . . . . . .~~~~~i~..I~~~~~~~~~.~~.~~~~~.~~~~~~.~~~t..~~~~~~~~.
Conetic Systems Inc.. San Leandro, CA, introduced Higgins, a specialized relational database
program for the IBM PC XT or PC AT that includes an appointment calendar, telephone/address file, expense report, and message features. Information entered into the program is
linked to related files: for example, the telephone directory is checked when an appointment is made. Information for up to seven people can be tracked on one computer. A localarea-network version that exchanges nonprivate schedule information is also available. The
single-user version of Higgins is $395 .

........ .~~~~~~ .'?~~~~~. ~~~*~~~. ~P.~~~~.i~~. ~~~~~.~ .~~~. ~.~~~
Lantech Systems Inc., Dallas, TX, announced uNETix 2.0, a multitasking operating system for
the IBM PC that it says is compatible with AT&T's UNIX operating system but costs just
$129. Using optional $100 Window-management software, PC users can execute up to 10 applications concurrently: one of those could be a PC-DOS application running under
Lantech's $50 PC Emulator.
While a hard disk is recommended, Lantech says the operating system can run on a twodisk system. A separate version of uNETix is available for use in local-area networks.

Smalltalk for PCs
Digitalk, Los Angeles, CA, introduced Methods, a Smalltalk-80 object-oriented development
system for the IBM Pc. The $250 system includes a compiler, debugger, and text editor: it
uses a text-based windowing system with pop-up menus. Methods requires an IBM PC with
512K bytes of RAM and two 360K-byte disk drives.
Software Systems, San Francisco, CA, is also developing a Smalltalk for the Apple II. with
later versions planned for 8088- and 6800o-based systems.
(wlltilluedj
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MICROBYTES

Software Teledelivery Efforts F:alter

.........................................................................................................
At last year's Winter Consumer Electronics Show, several companies announced or discussed plans for electronic delivery of software. Some, including Xante, Romox, and Cumrna
Technology, planned to download to erasable programmable read-only memory (EPROM)
cartridges at dealer terminals. Others, including Control Video's GameLine and the Nabu
Network's cable service, downloaded programs directly to computers or video games.
Xante, Romox, and Cumma have all ceased operations, mainly because of poor dealer
response and the general collapse of the cartridge video-game market. Nabu's cable-TVbased software-downloading service continues to operate in Ottawa, Ontario, despite financial troubles. Control Video Corp.. Vienna, VA, said poor distribution and the general videogame slump led it to cancel its GameLine service for the Atari 2600 VCS.
Control Video is now testing a new service which allows subscribers to play 20 games
available each month as often as they wish for a $14.95 monthly fee, which includes rental
of a 2000-bps modem from BellSouth. MasterLine is now available for Apple /I and Commodore 64 owners in Atlanta, Los Angeles, Houston, and Washington, DC.
Separately, NBC announced that it would cancel the NBC Teletext service in late january.

NANOBYTES
Intel introduced the 82588 single-chip local-area-network controller. The 82588 can be used
in low-cost baseband or broadband networks-including such IEEE 802.3 protocols as IBM's
PC Network and the developing STARLAN-at speeds up to 2 megabits per second. Initial
pricing will be $45 each in large quantities.... Laserstore, Princeton, NJ, plans to sell a
2.5-gigabyte write-once optical streaming-tape drive. The drives should be available in large
quantities in mid-1986 for about $2500.... Multi Solutions announced a licensing agreement with Computer Engineering & Consulting of Tokyo, under which CEC will translate
Multi Solutions' SI operating system for japanese computers. Currently, SI runs on several
68000-based computers and is being translated by MSI for the IBM PC AT. The agreement
guarantees a minimum of $40 million in royalties, according to Multi Solutions.... WATCOM
Products Inc. has released two products developed at the University of Waterloo in
Canada. WATFILE is a $295 data-management system for the IBM PC; jANET/2 is networking software for IBM's PC Cluster system.... A1phacom announced a 133-character-persecond printer at $249 that it says is compatible with Epson's RX-80.... Corvus and NEC
have agreed to jointly develop a single-chip controller for Corvus's Omninet local-area network. Currently, an Omninet controller requires three chips developed by Corvus.... Advanced Micro Devices now offers a 10-MHz version of the 80186 processor.... Phoenix
Software, Norwood, MA. has developed an IBM PC XT-compatible ROM BIOS and is
developing software compatible with IBM's PC AT. Phoenix's earlier IBM PC-compatible
ROM BIOS code has already been licensed by AT&T. Kaypro, landy/Radio Shack. Wyse
Technology, and Zalsan.... Rumors that landy would begin selling ACT computers in its
Radio Shack stores are apparently false. Instead, the two companies announced a joint venture to operate a chain of computer stores in Europe. called TA ComputerWorld. The stores
will sell both 'Tandy and ACT computer products.... AST Research announced RamStak, a
memory-expansion board for the Apple Lisa computer. The board can add up to 2
megabytes of memory to the Lisa; with 512K bytes, it's priced at $1395 .... Mosaic Electronics, Oregon City, OR. announced Access-M, an expansion card for the Commodore 64
adding up to I megabyte of memory. The standard $195 card includes 64K bytes of RAM
and RAM-disk software; additional memory is plugged into the card.... PortaAPL, a $275
APL interpreter for the Macintosh, was introduced by Portable Software, Cambridge, MA.
PortaAPL adds a full-screen editor and access to many Macintosh ROM toolbox routines to
the standard APL language but requires a 512K-byte Macintosh.... C Line Inc., Chicago, IL.
announced a dBASE II-to-cEnglish converter. The $795 program converts standard dBASE /I
source code into cEnglish, which is then translated by the $900 cEnglish program into C.
which is in turn compiled into machine language by a C compiler.
10
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TheTI855 is

the only printer
with letter ~ty;
draft~,

grapliics,
p[ug~in font
mOdules....
all for under
$1000.

(suggested rerail price)

Finally; the printer for all PC needs.
The TI 855 printer. The
printer for all major PC's.
See for yourself today.
Call 1-800-527-3500
for the dealer
nearest you.

© 1984TI

TEXAS ."
INSTRUMENTS
Creating useful products
and services for you.

This printout was not g~nerated by the 11 855.

DPF012BY
2764-0B
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Slide ellt FROM KODAK INTRODUCES:

THE CAr-QUICK
SLIDERS
TWILL
YOU GRIN.

@EASTMAN KODAK COMPANY, 1984

Turn CRT Data

Into A Slide, Cat-Quick.
"Now you can make presentationquality instant slides from CRT
screens, one at a time. Slides that
integrate beautifully into the rest
of your show. It's like having your
own instant slide department. And
you don't have to be an audiovisual professional to do it.
"Kodak's new catqUick slide-makers are
a versatile group of

KODAK
INSTA6RAPHIl:
l:on SlllfIIl

Use this well-designed unit to make slides of
pictures, printed material, and artwork up to
1r x Ir Or sma//, three-dimensional objects.
Right in your office. In ordinary room light.

state-of-the-art products designed
to convert computer-generated
material into slides, fast!
"With our new imager, you can
make instant slides (or prints)
from just about any data that
appears on your CRT screen...pie
charts, bar charts, organization
charts, etc. And you can use just
about any size terminal-9-, 12-,
13-, even 19-inch screens. Direct
Inquiry 345

KODAK
INSTA6RAPHIl:
l:RT SIUk htulfer

Contains KODAK
INS7JtGRAPHIC
Camera Back, KODAK
INS7JtGRAPHIC Slide
Module, and KODAK
INS7JtGRAPHIC CRr
Cone. Just add the
appropriate CRr
adapter to make
instant presentationquality slides that
integrate beautifully
into the rest ofyour
show. There's even an
optional module that lets you make prints.

conversion from CRT to
slide can save you time,
and money! For slides
from hard copy use our
sleek copy
stand. Both methods
are easy and affordable.
"Your options are many. You
can buy one product, or the entire
line. Make a single slide or
an entire presentation. Prove
·a point, or wow an audience.
Even use our camera back, module,
and film to photograph images
electronically transferred with
many manufacturers' video image
recorders! And get results that
make a grin begin.

KODAK l:RTA""Pfers

Make an instant slide or print
from your screen, any screen9-, 12-, 13-, even Winch-with your
choice ofadapter to fit between the imager and
the CRr screen.
KODAK INSTA6RAPHIl:
SlUk M_ffIer IIfIIl M_1fIs

Last step. Mount your slide quickly and
easily with this simple-to-use device.
Eases film into the slide mount automatically, so you never have to snap the
mount together or touch the image area.

"To learn more
about these new
state-of-the-art
products, call 1 800 44KODAK,
Ext 233 (l 800445-6325,
Ext 233), or use the coupon below.
Or contact your local dealer in
Kodak audiovisual products, listed
in the Yellow Pages under 'AY
equipment and supplies.' "
New eat-IIuie'" slide-milkers
from KodIIk.

THEY'RE GONNA
MAKE YOU GRIN.
Eastman Kodak Company, Dept 412L
Motion Picture and Audiovisual Markets Division
Rochester, NY 14650

o PIe'dSe have a representative call me. A8071
o Please send me your informative Slide Cat brochure. A80n
NAME

KODAK INSTA6RAPHIl: l:oler SIUk Fil",

Shoot just one slide or an entire presentation. Oneat-a-time exposure means you waste no film, waste
no mOTley. If you need instant color prints of CRr
displays, use KODAK INS7JtGRAPHIC Color Print
Film and substitute the KODAK INS7JtGRAPHIC
Print Module.

COMPANY

ADDRESS

cm

ZIP

PHONE
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CP/M PWS FOR THE MODEL

4

Editor's note: In the following sequence of letters,
reader William F Crowell addresses Tand!1 Corporation Chairman John Roach, BYTE (having
received a COP!1 of Crowell's letter) responds to
Crowell, and David Krebbs of Tand!1 replies to
Crowell,
Dear Mr. Roach.
I am a longtime computer customer of
'Tandy Corporation. I presently own two
Model Is, a Model 4. and a Model4P For
over 18 months now, since it was first announced, I have been waiting to receive
a working version of Model 4 CPIM Plus.
First. I had to wait 13 months after 'fundy
announced the product before it was even
released. (However, this didn't stop 'Tandy
from advertising the product as available
during this entire period of time, presumably to sell more Model 4s to customers
who want to run CPIM Plus.) I immediately bought a copy. As you know, however.
the original release was full of bugs.
I volunteered to beta-test the new
preliminary version 1.1, which I did. I immediately discovered that random access
failed miserably. Then I observed from the
source code, RANDOM.ASM, that virtuall!1nothing had been done to implement random access on the Model 4 hardware environment.
'Tandy calls this an operating system?
How could the company even release it
in the first place without random access?
Also, the BIOS is supposed to emulate a
DEC VT-52 terminal. but it doesn't. Many
of the VT-52 control codes don't work. Further. the promised CBASIC has never been
released, and there is no release date that
I am aware of.
How is it that 'fundy is able to release
so much other TRS-DOS software, but it
takes over 17 months now to merely write
a correct BIOS for CPIM Plus? This rather
obviously represents a violation of the
antitrust laws.
Why haven't the popular magazines
reported this irresponsible and reprehensible conduct by 'Tandy? Are they afraid
of losing your advertising?
You are hereby placed on notice that I
will attempt to file a class-action suit
against 'Tandy Corporation for consumer
14
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fraud, breach of contract. antitrust. and
possibly other causes of action unless
working versions of CPIM Plus and CBASIC
are available for purchase and the working version of CPIM Plus is provided to
purchasers of the original version within
30 days of this date.
I am sorry to take such an unfriendly
tone in this letter, but apparently threats
of legal action are the only thing that
'fundy understands.
WILLIAM

F.

CROWELL

Attorney
Oakland. CA
BYTE replies:
We called Mark Yamagata of Tandy regarding CP/M Plus for the Model 4. Mr.
Yamagata quickly admitted that there
were bugs in the product. He added that
the new version was almost ready but
that one more bug had to be worked out.
He said the new version would be available by the end of October. He also said
that all registered users would be advised
of the new version. which will be available to them at no charge. We hope the
new version solves the problems you've
encountered with CP/M Plus; if not. or if
Jandy fails to ship the new version.
please let us know so we can report on it.
As to magazine policies on publishing
letters to the editor. we receive far more
letters than we can publish. We try to
choose those of greatest interest to the
greatest number of readers, When we
receive copies of complaints like yours.
we generally call the company involved
and try to obtain information about how
the problem can be solved. If a solution
appears imminent. we call the author of
the letter and inform him or her. By the
time we could publish the letter. the
reason for the complaint will have disappeared.
In this case. the solution appears to
have been "imminent" for a long time.
We hope that CP/M Plus is now fully functional on the Model 4.
Jandy replies:
Dear Mr. Crowell.
I regret your problems with Model 4
CP/M Plus. but I can do no more than to

repeat some of the points that I mentioned during our previous telephone
conversations, You are correct in observing that Model 4 CP/M Plus got onto the
market later than we originally intended
and that the initial release had bugs, This.
as you know. is not at all unusual with
software. Virtually all software packages
do contain bugs when they are first
released. and these bugs are subsequently removed as later versions of the
software packages come into the market.
From your letter I infer that you do not
regard the version ofModel 4 CP/M Plus
that we are now selling as a "working version." I must respectfully disagree. It is
the position of Jandy Corporation that
our Model 4 CP/M Plus software package
is quite adequate for the purposes for
which it is intended. and retail sales to
date. as well as user feedback. indicate
that the public agrees with us. I am sorry
if this particular software package is not
suitable to you in some way or ways. but
you will understand. I trust. that it is not
possible for us to design our products so
that they are perfectly acceptable in
every respect to every single member of
the buying public.
Regarding your comments on the
VT-52. please note that the first release
of the Model 4 CP/M Plus manual did
contain errors on the decimal values
assigned to the VT-52 emulation codes.
The correct codes have been sent to you
by Mr. lames Brown. of this office. and
a Publication Change Notice has been
submitted for future editions of the
manual. You will find that the VT-52 control codes will work correctly with the information that Mr. Brown sent to you.
(wntinued)

.......................................

LETTERS POLICY: To be considered for pub~
: Iication, a letter must be typed double-spaced on
: one side of the paper and must include your name
: and address. Comments and ideas should be ex: pressed as clearly and wncisely as possible.
: Listings and tables may be printed along with
: a letter if they are short and legible.
:
Because BYfE receives hundreds of letters each
: month. not all of them can be published. Letters
: will not be returned to authors. Generally. it takes
: four months from the time BYTE receives a let: ler until it is published.
:

:
:
:
:
:
:
:
:
:
:
:
:

.......................................

Portable
Backup!

Back Up All the Hard Drives in Your OHice.
The MaynStream offers fully portable hard drive backup
employing the latest software technology. It is compatible with
IBM, Compaq, and NCR personal computers· and comes with
an industry-leading 1-year warranty.

------------------------

Enclosed please find a BASIC program
that Utilizes random-access Procedures to
retrieve and store datE. At this time, we
are not able to duplicate any inherent
flaws With random-access procedures in
CBASIC under CP/M Plus.
Let me advise you as Well, by the Way,
that the catElog number for Model 4
CBASIC is 26-2217. and it is now available
in our stores at a retEil price of $99.95.
In fact, it Was releaSedin June ofthis year:
I rePeat my preVious offer to you: ifyou
wish to have a full refund On the Model
4 CP/M Plus Package that you Purchased.
iust send me the complete package
(media andmanual) together With a COpy
ofYOur sales receipt. I shall then see that
a check is Cut and sent to you at once.
I make this offer to you in an effort to retEin Your gOOdwill
I do not Pretend that our POsition, as
I have stEted it above, Will be perfectly
acceptEble to You, but I trust that at least
you now understEnd it clearly, We do appreciate Your Past bUSiness, and I hope
that
shall be favored With more ofit
in
theWefuture.
DAVID KREBBS

Radio Shack Computer
CUstomer SerVices

.......................................
This is an open letter to Software vendors
and dealers. It has been prompted by
various letters and articles that I have read
recently conCerning Why otherwise ethical
people Would "Pirate" Software.
I do not adVocate the piracy of software.
It is nothing short of theft. However, I have
been gUilty of Pirating a package or two
for one reason: I refuse to spend my
money On Software that I cannot be sure
Will rUn on my machine. No vendor that
I know of Will offer you a moneY-back
guarantee on its software package. I Work
on mainframe computers for a liVing, and
very few vendors of mainframe Software
will not let you have a 3D-day trial on one
of
their packages.
I understand that the Volume of dOllars
spent On a mainframe package is ConSiderably more than what personal ComPuter users spend for their Software packages: however, we perSonal computer
users do not Work With the same size
budgets as mainframe users.

16

Some Software vendors do in fact offer
demonstration disks, but the disks that I've
seen flash lots of colors and text describ_
ing the products but do not give you an
oPPOrtunity to USe the products and
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Inquiry 56

(continued)

What every Apple owner
should know about

WORD

JUGGLER

T

:

If you own an Apple lIe or lIe-or you're planning to
buy one-here are a few tbinp you houId know about
Quark's Word Juglel' word processor.
IClF Ui.Ull:on1)'

word processor that

.~lid,pdJi_"'.1JIIda built-in telecom-~~~Yl:.I,"~_4;l'" a document-check
erro~tIIlt"(.li4t. 'lia eleetrOnic mail. All

.. r

LETTERS
FINALLY! MAIL ORDER SERVICE YOU CAN DEPEND ON!

BUSINESS

SOFTWARE

PROFESSIONAL SUPPORT PLUS RELIABLE PERSONALIZED SERVICE
AND WE'LL STILL BEAT MOST PRICES IN THIS MAGAZINE!
WORDSTAR
PROPAK

SYMPHONY

$243

5409

AID
Typequick
ALPHA SOFTWARE
Data Base Manager
ANDERSON-BELL
Abstat
ASHTON-TATE
DBase II
DBase 111
Framework
Friday
ATI
Training Word Star
Training dBase 11
BDRLANO INTERNATIONAL
Toolbox
COEX
Advanced Lotus 1-2-3
CHANG LABS
Rags to Riches Ledger
CONDOR
Condor 3
CONTINENTAL SOFTWARE
Home Accountant Plus
DIGITAL MARKETING
Writers Pak
Footnote
Datebook 11
Notebook
Proofreader
Grammatik
ENERTRONICS
Energraphics W/Piot.Dpt.
FOX & GELLER
DGraph or Ouickcode
dUtil
FOX RESEARCH
10 Base
FUNK
Sideways

85

85

295

179

395

267
265
363
363
169

75
75

45
45

49

40

70

45

99

79

650

249

150

99

295
99
295
150
50
75

199
84
179
98
38
65

450

297

295
99

159
58

495

399

60

45

SIDEKICK MULTIMATE
(C.P.)

539

5253

HARVARD SOFTWARE
HalVard Proiect Mgr
HERITAGE
Smart Key
IUS
Easy System II
General Ledger
Accounts Payable
LEXISOFT
Spellbinder
L1FETREE
Volkswriter Deluxe
LIVING VIDEO TEXT INC.
Think Tank (IBM)
Think Tank (Mac)
MOBS
Knowledgeman
MECA
Managing Your Money
MICROPRO
WordStar
SpeliStar
CorrectStar
MailMerge
InfoStar
WordStar 2000
WordStar 2000 Plus
MICRORIM
RBase 4000
Extended Report Writer
MICROSOFT
Multiplan
Word/Mouse
Chart (Mac)
Cash Plan (18M)
MICROSTUFF
Crosstalk

395

240

90

65

395
595
595

184
319
319

495

239

295

158

195
150

149
109

500

299

199

135

350
99
t45

195
79
99
99 79
495 248
CALL
CALL
495
150

299
119

250
475
125
150

139
319
99
50

195

98

TURBO
PASCAL
(C.P.)

LOTUS
1-2-3

539

5295

MONOGRAM
Dollars and Sense (IBM)
179
Dollars and Sense (Mac)
149
OASIS
Word Plus
150
Punctuation and Style
150
PACIFIC DATA SYSTEMS
Money Track
295
PEACHTREE
Peachtext 5000
425
CalendarManagement
195
Decision Manager
625
Business Graphics System 295
Peachpak 4
395
PETER NORTON
Norton Utilities
100
PRENTICE-HALL
Execuvision
395
SELECT INFORMATION SYSTEMS
Select Word Processor
295
SORCIM
SuperCalc 2
295
SuperCalc 3
395
SOFTWARE PRODUCTS INT'L
Open Access
695
TYLOG
dBase Window
249
WARNER SOFTWARE INC.
The Desk Organizer
195
WOOLF SYSTEMS
Move It
t50

149
119
105
95
219
185
165
495
219
199
65
299

154
199
349
155
129
85

TO ORDER CALL TOLL-FREE:

IB

(800) 235-3020 (USA)
(800) 235-3021 (CA)
(415) 382-9085
BUSINESS
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SOFTWARE

448 IGNACIO BLVD., STE. 332
NOVATO, CA 94947

NAME AND ADDRESS WITHHELD

No SUPPORT FROM ApPLE

199

Free UPS shipping on orders over $1,000.00
CALL FOR PRODUCTS YOU DON'T SEE HERE!
CALL FOR OUR FREE CATALOG

TERMS:
• Call for shipping charges
and support policies
• Full guarantee against
manufacturers defects
• Allow 3 weeks for checks
to clear
• Prices may change
• Call for availability
• No cash refunds!
Due to our low prices,
all sales final.

determine if they will satisfy your needs.
I try to study a product as much as I can
from reviews in the trade publications. I
then select one or two similar packages
and attempt to find people who are using
them. I obtain a copy (or the original) and
the product's documentation. and I try the
package out for a month or so. If I like the
product. I then purchase a "legitimate"
version of it. or else I erase my copy or
return it to the lender. In this respect I am
probably more ethical than most in that
I will buy a legitimate copy of any software
that I intend to use on my machine for any
length of time after I have already obtained a pirated version of it.
I seek only to protect my investment.
and I will discontinue this practice when
I can obtain a full-function demonstration
disk of a package that I intend to purchase.
I somehow expect that quite a number of
software vendors would be opposed to a
30-day trial arrangement because their
products wouldn't stand up to head-tohead competition.

• SAME DAY SHIPMENT
ON MOST ORDERS
• Prompt UPS service
• Authorized purchase
orders accepted
• Dealer, institutional and
quantity discounts
available
• No surcharge for credit
card purchases
• VISA & Mastercard
accepted

• COD

I would like to confirm the lack of available
Apple documentation noted in Dennis
Doms's letter CA Call for Better Apple Support:· September 1984. page 14).
After purchasing an Apple IIc in May to
complement my lie while I was traveling.
I was immediately confronted with a lack
of technical details needed to connect my
"non-Apple" peripherals to the lie. What
are the pin connections on the serial
ports? What are the memory locations
that control baud rate. characters per line.
ACIA status, etc?
Since I travel extensively I thought I
could pick up the Apple lie Reference Manual
in one of the many authorized Apple
dealers I visit when out of town. After
visiting over 30 stores in New York, New
Jersey. southern California. and Oregon.
I have been unable to find the reference
manual.
I hope that letters like Dennis's and mine
will stir Apple into getting the publications
into the hands of the thousands of Apple
users who want to know all there is to
know about one of the most revolutionary
products of our times.
GEORGE W. ZIEGLER, JR.
Mahwah. Nj
I read with interest Dennis Doms's letter
describing his problems obtaining Apple
documentation.

(continued)
Inquiry 110

Now you have a choice for bitmapped graphics. Priced at $399$100 less than what you'd expect
- AST's Preview! brings high resolution bit-mapped graphics and clear,
crisp text to your IBM® PC, XT or AT
monochrome screen. And there's
no standard like AST quality
Preview! provides all the features
and functions you'd expect, like
bit-map addressing the maximum
supported 720 horizontal pixels
by 348 vertical lines for two pages of
full-screen high resolution graphics,
an IBM PC-compatible parallel printer
port and Hercules™ bit-mapped
graphics card compatibility.
It works with all kinds of software too, no other card offers more.
New generation integrated business
programs, bit-mapped text processing and advanced windowing applications are specialties.
Then there's the nonstandard features AST is famous for-consistent
quality, reliability, comprehensive documentation, service, support
and extra value. We include our

SuperPak™ RAM disk simulator and printer spooler
utility diskette. Judged by PC
WORLD readers as a World
Class Winner for the past two
years, it's worth $45 by itself.
The leadership strength that
makes our consistent quality so
affordable is carried throughout
our complete line of PC enhancement products. We offer a family of
graphics products which provide
a variety of features from serial ports
to expansion memory, as well as
multifunction boards, micro-tomainframe communications, local
area networks and disk subsystems.
So you can settle for the common, ordinary graphics card and
hope for the best. Or you can pay
$100 less and know you have the
best-Preview! only from AST. For
more information and dealer locations call our Customer Infornlation
Center (714) 863-1333, Ext. 5249.
Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714
TWX: 753699AST DR.

• 64K Screen Memory
• &0 Pages of High
Resolution 720 Horizontal PELS by 348
Vertical Line BitMapped Monochrome
Graphics

• Compatible With
Popular Bit-Mapped
Graphics. 7ext and
Windowing Applications software

• 80 Character By
25 Line IBM PCCompatible 7ext

• Parallel Printer Port
• SuperPak Utility
Diskette

Display

• Standard IBM Character Set

• Hercules Compatible

Preview! and SuperPak tmdemarles ofAST R£search,
Inc./BM trademark oflntunationa18usinfij Machines Corp. Hercules Graphia Card trademark of
Hercules Computer1echnolo~. Lotus 1-2-3 and
Symphony trademarks ofLotus D~lopmfflt Corp.

Fmmework trademark ofAshton-Tate. Word trademllrk ofMicrosoft, Inc. MelaWINDOW trademark .7~~-;;:JI
ofMetagmphis.

r.

Inquiry 5 for Dealers.
Inquiry 6 for End-Users.

ASr:ESEARCH INC.

Available for the IBM pc, AI; XI; jr.J- and tme compatibles

ES
~

The Super

• Organizer
ALWAYS JUST A KEYSTROKE AWAY •••

No matter what software you're running!
WIIE11IER YOU'RE RUNNING LOWS, \mRDS1'AR,
dBASE OR WHATEVER •••
JUSt A KEYSTROKE AND A SIDEKICK WINDOW OPENS •••
• A CALCUlATOR • AN APPOINTMIlNT OOJlNDAR
• AN AlTfO DIALER
• A PHONE DIRECTORY

• A NOTEPAD

• AN ASQI TABLE

Here's Sidekick in action. That's Lotus 1-2-3 running underneath. In the Sidekick Notepad you can see data that's been
imported from the Lotus screen. On the upper right, that's the
Sidekick Calculator.

55495
58495
:opy-protected

noncopy-protected

30 DAY

MONEY-BACK
GUARANTEE

NOW
Whether you're working in dBase, Lotus, Wordstar or
whatever
you can unleash the full power of your computer ... and
make a lot of extra space on your desk at the same time.
Whenever you're using your computer
from start to finish
of your session ... Sidekick™ will be there
ready to seNe. And it's
as lightning-fast and compact as only Borland knows how to make it.
There's a notepad that has a full-screen editor that can time and
date stamp your notes, and then save them to disk You can even pull
information into the notepad directly from the screen of your "underlying"
software.
Suppose you're working in Lotus and the phone suddenly rings.
Give your Sidekick a call and it pops right up over Lotus with the notepad
you need. Or an appointment calendar ... one you can never misplace.
What if you need to do a quick calculation? Akeystroke instantly
brings up the calculator. And the results of your calculations can even be
transferred to your "underlying" software.
Need to make a phone call? Up pops your personal phone directory.
1yPe in the name you want ... and Sidekick jumps right to the phone
number. Another keystroke, and the phone is automatically dialed for you. t
There's lots more, too. You can move the Sidekick windows
anywhere on the screen you like. And you can have as many on screen at
a time as you need. There's even an on-line help window for each of
Sidekick's features.
We designed it because we needed it. If you've ever been writing
a report and needed to do a quick calculation, or jot down a note, then
you need Sidekick, too.
tonly wttb Hayes Smartmodem and rompaJfbles.

GOT YOURS DEKICKMYET?
SIDEKICK IS AVAILABLE AT YOUR NEAREST SOFTWARE DEALER, OR DIRECT FROM BORLAND.
For VISA and MasterCard orders, call 1(800) 255-8008: in California call (800) 742 -113 3.
Lines are open 24 hours a dav. 7 da,'s a week.
..

_ _ _S54.95 SideKick
copy-protected
_ _ _S84.95 SideKick
noncopy-protected
(Prices include SSshipping and handling pN order.)

Check 0
VISA 0
Card"

Money Order 0
MasterCard 0
_

Expiration Date

Inquiry 33

Please be sure your system is an IBM PC, AT, XT jr. or a true PCcompatible. PCjr. users must order noncopy-protected version.

NAME

ADDRESS
CIlY/STATE/ZIP

TELEPHONE

_

_
_

California residents add 6% sales tax. Outside USA add 510; payment must be by
bank draft payable in the US and in US dollars. COD and purchase orders will not
be accepted.
818

-»_» BORlAnD
INTERNATIONAL

Borland International
4113 Scotts Valley Drive
Scotts Valley, California 95066
TELEX: 172373
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After several years of CP/M experience.
I purchased an Apple lie in May. I have
written and phoned Apple in Cupertino.
the Apple distributor in Charlotte. and two
Apple dealers. The response I have gotten is difficult to accept. Based on the information I have to date. the Apple lie
Technical Manual. ProDOS Technical Manual.
ProDOS Users Kit. and Applesoft Technical
Manual volumes 1 and 2 are unavailable
and there is no official date for delivery.
My choice of the lie was based on the
promise of true portability by the end of
1984. The present availability of carrying
cases and portable power supplies
coupled with the continued assurance. by
Apple. of the flat-screen display in 1984
will provide the hardware I expected when
I chose the lie. The total lack of technical
information for the lie and the operating
system will make software development
almost impossible.

and will continue to be sold at the original
price. while a 512K version will cost $1000
more. What's more. any purchaser of the
earlier 128K machine who desires to upgrade to 512K must pay the 51000 difference in price. This policy is as blatantly
unscrupulous a case of bait-and-switch as
was ever practiced.
As a professional programmer. I was intrigued and excited by the concept of the
Macintosh and eagerly awaited the release
of the real. 512 K. machine. As a consumer.
I am disgusted by Apple's business practices and have no intention of throwing
good money after bad. I am especially
frustrated by this decision of Apple·s. since
I am sure that it will strangle the Macintosh in its cradle. and so my already substantial investment in the machine will
have been for nothing.
KIRK RADER

Los Angeles, CA

DON OVERTON

Atlanta. GA

I found the letter by Dennis Doms concerning the lack of technical support by
Apple for its new ProDOS System very
true. I am one of those newcomers to
computers. It is indeed a nightmare trying to make sense out of Apple ProDOS
from the scant instructions supplied with
the Apple lie.
For months I have been trying to buy
several of Apple's manuals on ProDOS.
especially BASIC Programming with ProDOS.
The authorized Apple dealer has no idea
when his shipment will come in.
In my opinion any machine. no matter
how excellent it may be. is no better than
the instructions that teach the operator
how to use it. It seems a pity that a company that can spit out machines at such
a terrific rate cannot supply the bare tools
the operator needs to operate that
machine. Imagine that same company's
concern if. when its new production line
was ready to roll. it found it had few instructions on how to operate it.
DAVID D. PERRY

Ridgecrest. CA

TAKE BACK YOUR MAC
I am outraged. Apple's original descriptions of the Macintosh. as quoted in the
press. made it clear that the Macintosh
was a 512 K system that was being released
in a temporary 128K version due to
failures on the part of Apple's suppliers.
Now we are told (in defiance of the experience of any user of the machine) that
the 128K Macintosh is a useful computer
22
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I openly plead for a programmer or programming team somewhere to develop
RAM-disk software to use the 512K RAM
on the "fat Mac" as a RAM disk as well
as for memory.
A logical configuration to emulate the
128K Mac would be 128K memory with
a 384K RAM disk. Later. variable options
of more memory and less RAM would be
nice, but they are not essential initially.
Good programs like Microsoft Word can
use disk I/O to make files larger than
memory and would not be limited by the
main-memory constraint. but rather only
by the RAM-disk memory constraint.
Such a RAM disk must permit copying
data to and from it. programs to and from
it. and opening it. So designed. the system
and major programs that use disk overlays
could be loaded into RAM. with consequent lightning-speed operation. I believe
such software is essential for the Mac to
appeal to business. It would also make
software development itself easier and
faster.
I've checked. and apparently Apple's
own programming philosophy is opposed
to this concept. If someone does do this.
I hope he or she sells it for a reasonable
price (550 or less) or else releases it accessibly into the public domain. Without
such a development. my company will
probably never buy a Mac and will probably never develop software for it.
DON SLAUGHTER

MicroCost Software
Seattle, WA

Perhaps two of the most often used words
throughout articles dealing with the

Macintosh are "potential" and "wait:' The
Macintosh was introduced over nine
months ago. and still there is a lack of
varied and practical software available for
the computer. On the day of its introduction Apple announced that "hundreds" of
software companies had already had the
Macintosh for up to two years. Software
for the machine would be available in a
torrential flood in a matter of weeks. Nine
months later a real word processor (i.e..
capable of handling more than eight or
nine pages) is still not available. nor can
I find a spelling checker. a true database
manager. or a high-level language. If software companies have had over two years
to work on their products and still have
not fully developed what could be considered "standard" software products. just
how long is the Macintosh software-elevelopment cycle? Is Apple truly supporting
its software developers?
Added to the problem of third-party
software is the lack of support software
from Apple itself. Nine months after the
computer was introduced. an assembler
has not even been made available. nor is
a communication program like MaCferm
available yet. Neither of these programs
is particularly tricky to write. and. in fact.
Apple must have had a 68000 assembler
in house for quite a while (rehosting an
assembler from the Lisa to the Macintosh
takes over nine months?).
Many trade magazines and journals apparently wonder about these same problems. Often an attempt is made to rationalize Apple's tardiness and lack of support. The most common story is: "The
Macintosh is a radically new computer requiring programmers to adapt to a completely different kind of style. and besides.
128K of memory makes for a tight
squeeze on programs. When the 512 K
Macintosh is available. all kinds of fancy
programs will appear and life will be
wonderful again:'
Well. the 512K Macintosh was recently
announced. Now I can easily find several
stores advertising the 128K Macintosh for
51600 and the 512K Macintosh for 52400.
Yet Apple wants the people who have
already paid $2500 to fork over another
5995 for the 512K upgrade. The entire
computer obviously costs far less than
5I000 to make. since that is the price the
university consortium schools pay. and
you can be certain that Apple is not so
dedicated to education that it would pass
up this additional source of profit.
If 128K is such a burden on software developers. why wasn't the computer released after the expanded memory was

LETTERS

available? This would have given developers more time to work on their software
as well. If Apple felt it just had to be in
the market with a machine like the 128K
Macintosh. why was it priced so high? At
least Apple could have promised all the
early purchasers a fair price (or even no
cost) on the upgrade.
I truly feel that Apple has treated its
customers unfairly and with a certain
amount of contempt. Prior to owning any
Apple product I had a great deal of trust
and respect for the company. In fact. it was
that trust and respect that convinced me
to buy a Macintosh even though I was
aware of its limitations. I felt certain that
Apple would take care of its customers.
However. since buying a Macintosh. that
trust and respect has gone. Even though
I could recommend no alternative. I would
not advise anybody to buy a Macintosh.
Instead. I would recommend waiting until Apple straightens up or until another
. company recognizes the void and fills it.
R.S. LUEBKEMAN
. Rancho Cucamonga, CA

BAY TECH'S
MULTIPaRT-FOLIO
YOUR BEST SOURCE
FOR HIGH QUALITY,
HIGH PERFORMANCE,
DATA COMMUNICATIONS
PRODUCTS

PORT CONTENTION
Adds terminals to your computer.
For example: 12 terminals can
contend for 6 ports on a first
come, first serve basis.

PORT NETWORKING

PRINTER SHARING

Star network capable of any
port-to-port connection with up
to 18 ports communicating
simultaneously.

Enables up to 8 computers to
automatically share a single
printer.

PORT MULTIPLEXING
Allows up to 8 computers to use
the same data communication
line simultaneously.

PORT SWITCHING

Multiport models with 5 to 18
ports, $279 to $1,750.

BAY TECHNICAL ASSOCIATES
P. O. BOX 3B7
BAY ST. LOUIS, MS 39520

Expands your single RS232C serial
port to 4 or 8 ports, Even more
ports by cascading.

CHOOSING A
CAMPUS COMPUTER
We have recently undertaken a project to
introduce the use of microcomputers in
the junior/senior Physical Chemistry
course at the University of Florida. Although the students are reasonably
mature and mathematically sophisticated,
they have shown a surprising reluctance
to "get their feet wet" via hands-on work
with the microcomputers available for the
course (six Sanyo MBC 555 units, chosen
for their low price. reasonably good
graphics. and ability to use the 8087 math
coprocessor).
There are several problems in introducing a microcomputer course as described
above at a large state institution such as
the University of Florida (35.000 students).
where no requirement exists that students
purchase a microcomputer (not to mention a specific brand of microcomputer).
Even if money were available to fund purchase of sufficient machines to handle approximately 4000 technical students per
year. along with space to house them.
there remains the possible objection that
the entire enterprise would be at least
"type-specific." Thus we might select M5DOS. Microsoft BASIC and WordStar.
which would slant the situation toward
IBM PCs and/or compatibles. This might
lead to a loud chorus of objections from
Macintosh supporters. for example.

CALL US TOLL·FREE

1·800·523·2702
Telex: 916-333-1618 (BAYTECH)
EasyLink: 6277·1271

(continued)
Inquiry 29
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While some may disagree, I feel that the
others concerning this dilemma. Please
situation is more acceptable if reasonable
write to me at the Chemistry Department.
alternate-brand selections do exist. such
University of Florida, Gainesville, FL 32611.
as the IBM Pc. Seequa Chameleon, Eagle,
ROBERT J, HA RAHAN
zenith 150, lava, Tandy 2000, etc. HowGainesville, FL
ever, selection of a unique machine such
as the Macintosh is virtually an endorseICONS ARE ARCANE
ment of a specific brand rather than type,
Circa 5000 years ago, writing was invented
to the exclusion of all others.
in ancient Mesopotamia. This earliest
I would be interested in hearing from
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _---,

known script. cuneiform, was derived from
pictographic symbols that became stylized
and standardized in form. Eventually it
became mixed with phonetic elements until it was almost entirely phonetic. Our
alphabet is most probably ultimately
derived from ancient Egyptian-also
originally a pictographic system. The point
is this: Over thousands of years a phonetic
and finally alphabetic system was developed, To anyone who has gone through
the painful process of learning cuneiform
or Egyptian, the superiority of the
alphabet is readily apparent. A pictographic system (Apple's "icons") requires
that the user learn many, many symbols.
My contention is that though users may
find icons more "user friendly:' ultimately, as systems and software become more
complex, the icon system will become
more unwieldy and arcane than present
systems.
As a humanist who uses computers extensively in my work, I would like to see
user interfaces developed for micros that
are faster. more streamlined ("elegant"),
and smarter ("knowledge-based") to aid
in the learning process. It doesn't take the
uninitiated user long to grow impatient
with the Mac.
ANN MARCHANT

Berkeley. CA

BRAVO, BORLAND!
This is the kind of letter I would like to be
able to write more often. It's about the
people at Borland International. who
distribute Thrbo Pascal and, if we are lucky,
a lot of other programs.
I've already spoken to Borland's programmers about a problem, and with a
completely satisfactory result. The latest
event was my ordering of the Commodore
64 CPIM version of Thrbo Pascal. When it
arrived, it was an MS-DOS disk, which I
couldn't use. I scribbled a note on the invoice and mailed the whole package back
the same day, the same way it arrived, at
a cost of about a dollar in postage.
Today the United Parcel Service truck
pulled up and delivered the correct
replacement package-Second Day Air. It
cost Borland $4. That is class.
WILLIAM T. POWERS
Northbrook, IL

SAGE DEFENDED
I wish to respond to Dr. Richard Peskin's
appraisal of Sage computers ("A Second
Opinion on the Sage:' September 1984,
(continued)
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Inquiry 147

Introducing the Hercules™Graphics Card
for the technical user.
OK. We confess. The
Hercules Graphics Card in
the picture above isn't a
special version for the technical user.
In fact, it's exactly
the same as the standard
Hercules Graphics Card
running programs like 1-2-3T"
and SymphonyT" in more
than 100,000 IBM® PCs.
We just wanted to make
the point that the Hercules
Graphics Card is not only
big with business users-it's
also the most popular high
resolution graphics card for
the technical user.
Why? We run more
software than anyone else.
The Hercules Graphics
Card is supported by more
technical software than any
other hi-res graphics card.
There are word processors that
can produce
publication
quality documents with
mathematical formulas.
There are programs
that enable your PC to
emulate a graphics terminal

and run mainframe graphics
software.
There are toolkits of
graphics utilities that can be
linked to popular programming languages.
There are CAD programs that can provide
features normally associated
with $50,000 systems.
And we supply free
software with
each card to do
hi-res graphics
with the PC's
BASI C. Noone else does.
Hardware that set the
high performance standard.
When we introduced the
Hercules Graphics Card in
August, 1982, it set the
standard for high resolution
graphics on the Pc.
But we didn't stop there.
In the past two years, we've
continually refined the
original design.
Thday's Graphics Card
gives you two graphics
pages, each with a resolution of 720h x 348v, and a
parallel printer portstandard.

iI.1

A 2K static RAM buffer
elegantly eliminates scrolling
flicker. And our exclusive
safety switch helps prevent
damage to your monitor.
Convinced? Good. Now,
how about a little color?
Should you want IBM
compatible
color graphics
for your system, then the
new Hercules Color Card is
the smart way to go.
lt gives you a parallel
printer port and a size small
enough to fit in one of the
XT's or Portable's short slots.
And both Hercules
cards are compatible with
the new ATT" and backed by
our two year warranty.
Call 800 255-5550 Ext.
408 for the name of the
Hercules dealer nearest you
and we'll rush you a free info
kit. See why the company
that made the first graphics
card for the IBM PC still
makes the best.

Hercules.
We're strong on graphics.

Address: Hercules, 2550 Ninth St.• Berkeley. CA 94710 Ph: 415 540·6000 Thlex: 754063 Trademarks/Owners: HerculeslHercules Computer Thchnology. 1·2·3.
Symphony/Lotus Development; IBM. AT/International Business Machines

Inquiry 135
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page 18) as lacking "many architectural
features needed for multiuser. multitasking applications:' This is a gross distortion
of the facts. since. from the beginning.
Sage has supplied an excellent multiuser
BIOS capable of supporting not only
multiple users but multiple operating systems running simultaneously. I know of no
other supermicro that can make this claim.
Even single-user operating systems such
as Softech's UCSD p-System appear to be
multiuser on the Sage as multiple copies
are run in memory partitions isolated by
the Sage MU BIOS. The BIOS allows easy
configuration of each user's time slice and
priority. flexible mapping of RAM disks
(yes. more than one!). memory and disk
partitions. and serial ports and peripheral
devices. Different operating systems may
be allowed access to shared disk space.
At last count. at least II operating systems are supported. including CP/M 68K.
Volition's Modula-2 system. HyperFORTH.
and Whitesmiths's U IX-like multiuser
Idris. The Idris implementation currently
available was ported to the sage by Rakon.
an Australian company. Rakon's version re-

portedly runs 2.5 to 5 times faster on the
same hardware as Logos Information Systems' (Dr. Peskin's firm). In this light. Dr.
Peskin's opinion about sage can hardly be
characterized as "objective technical
assessment:'
The new products announced in
September by sage (now Stride Micro) will
have a hardware memory-management
option to support UNIX System V with
Berkeley enhancements. They also run
faster (I a MHz standard. 12 MHz optional).
support hardware floating point. utilize the
industry standard VME bus. come standard with Omninet networking hardware.
and are even lower in cost.
IAI GOPAl SINGH KHALSA

Mil/is. MA

that perform only one of their roles at a
time. The complaints peaked around
budget time. when data entry to spreadsheets became a paramount hassle. We
found a partial remedy. however. Instead
of switching between the la-key pad and
the cursor controls by using the um Lock
key. we found it easier to divide the labor
between our two hands by locking in the
la-key pad for data entry and then. to
move to another cell. holding the left shift
key down with our left hands and moving
the cursor with the la-key pad that then
functions as a cursor control.
Granted. this is not a perfect solution.
but the roar did quiet. Now we'd like to
know how to solve the problem of the
reach to the Return key.
W. TRAVIS GOOD

IMPROVING THE
IBM KEYBOARD

Summit, Nf

SOFTWARE SWAPPING
Where I work we have IBM PCs and X1S
in abundance. People are always griping
about the poorly designed keyboard. i.e"
the long reach to the Return key and the
dual-function J a-key pad/cursor controls

In response to "Dear Thieves" (August
1984. page 18). William Wright has expressed the opinion that it is entirely
(continued)

PSpice.
The circuit simulator that
brings ma~nframe advantages
to your micro.
Now the industry-standard Spice, minus Spice's original
"bugs" has been brought to the IBM-PC. With PSpice, the
electrical engineer can try out a circuit right at his or her desk
without having to build it. Design and check in 20 minutes
what normally takes four to eight hours and the wiring of two
dozen transitors on a breadboard. Take chances. Explore.
Re-work. Without the worry that someone's waiting for
the mainframe.
• AC, DC and Transient Analysis
• Up to 120 transistors per circuit
• One-fifth the speed of VAX-ll/780
• Affordably priced at $950 (Quantity price breaks)

MicroSim's Probe is an interactive. comprebensivegrapbics post
processor progam option tbat gives outstanding visual enbancement to
your PSpice work.
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MicroSim Corporation
14101 Yorba Street. Tustin, CA 92680. (714) 731-8091
VAX is a trademark of Digital Equipment Corporation.
IBM-PC is a trademark of International Business Machine Corporation.

Inquiry 217 for Dealers. Inquiry 218 for End-Users.

Apple Owners: Increase your Display up to 455% and

Get The Big Picture!

'40-Columns---••

I 80-Columns--••1UltraTerm

You know the importance of "Bottom Line" and cash-flow
management in your daily operations. Original 40-column
spreadsheets were adequate, SO-column spreadsheets
were better, but even with SO-columns you still waste
valuable time scrolling your spreadsheet searching for
data. The Videx UltraTerm will provide you the tool you
need to reduce wasteful searching, and free up your time
to make important business decisions.
Just look at the actual display photo above. The dark
green portion of the spreadsheet represents the amount
of information you get with a standard Apple display. The
medium green area shows you what you get with ordinary
SO-column displays. Nice. But not enough. With UltraTerm,
your business "Big Picture" is exploded up to a full
12S-columns by 32-lines (as shown by entire photo above),
or 455% more data than you've previously had to work
with.

In addition to the obvious benefits of using the UltraTerm
with your spreadsheet, you can gain depth, breadth,and
power when using the new generation of word processors
that exploit the UltraTerm's vast array of display
capabilities. Word processors that currently use
UltraTerm's expanded display formats include WORDSTAR, Word Juggler lie, Letter Perfect, Executive
Secretary, Apple Writer II (with Videx Preboot), and Write
Away.
So, contact your local computer dealer today! If they are
out of stock you can call Videx directly. Get THE BIG PICTURE today!

Suggested Retail Price-$379.00

UltraTerm is a tndemark of Videx. Inc. Apple is a trademark of A~e Computer. Inc.
VisiclJc Is I trademark of VisiCorp, Inc.
I. Except colon which were added (or illustrative purposes only.
2. Assuming Visle.1e .nd Apple 40 x H displ.y.
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1105 NE Circle Blvd., Corvallis, OR 97330
503-758-0521

BORLAND
INTERNATIONAL

GIFTPACK

ONLY$99 9S
A SAVINGS OF $30!

What a gift for you and your friends! The extraordinary TURBO PASCAL
compiler. together with the exdting new TURBO TOOLBOX and new TURBO
TUTOR. All 3 manuals with disks for $99.95.
.
TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program
development environment still includes the FREE MICROCALC SPREAD SHEET.
Commented source code on disk
• Optional 8087 support available for a small additional charge

NEW! TURBO TOOLBOX (reg. $49.95). A set of three fundamental
utilities that work in conjunction with TURBO PASCAL. Includes:
• TURBO-ISAM FILES USING B+ TREES. Commented source code on disk
• QUIKSORT ON DISK. Commented source code on disk
• GINST (General Installation Program)
.Provides those programs written in TURBO PASCAL with a terminal installation module
just like TURBO'S!
• NOW INCLUDES FREE SAMPLE DATABASE ... right on the disk! Just compile
it. and it's ready to go to work for you. It's a great example of how to use TURBO
TOOLBOX and. at the same time, it's a working piece of software you can use
right away!
NEW! TURBO TUTOR (reg. $29.95). Teaches step bv step how to use the TURBO
PASCAL development environment-an ideal introduction (or basic programmers.
Commented source code for all program examples on disk.
,
30 DAY MONEY BACK GUARANTEE Available at your nearest software dealer.

'-;:v~;;:~~~;-c;R;0:Ie~;nt;;~;;};;s:;;7<;;);;4;;i;3--~,

, (Lines open 24 hrs.. 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400
, CHOOSE ONE (please add$5.00 for handling and shipping U.S. orders)
,
_ All Three-Gift Pack $ 99.95 + 5.00 SPECIAL! _ Thrbo Toolbox $49.95 + 5.00
,
_ All Three & 8087
139.95 + 5.00 SPECIAL! _ Thrbo Thtor
29.95 + 5.00
_ Thrbo Pascal 2.0
49.95 + 5.00
_ Thrbo 8087
89.95 + 5.00
,
Money Order
VISA
Mastercard
, Check
~ card #:
Exp. date:
Shipped UPS
• My system is: 8 bit _
16 bit _
cP/M 86 _
MS DOS _
PC DOS _
, Operating System: CP/M 80 _
Disk Format:
, Computer:
, Please be sure model number & format are correct.
---'---'_______________
, NAME:
, ADDRESS:
, CITY/STATE/ZIP:
l TELEPHONE:

, _» BORlAnD
_»
~~~~~~:h3califomia

~ California residents add 6% sales tax. Outside U.S.A. add $15.00 (if outside of U.S.A. payment must be by bank draft payable in
• the U.S. and in U.S. dollars). Sorry. no C.O.D. or Purchase Orders.
IB

4tH Scotts Valley Drive
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Inquiry 34

9S066

,
,
,
,
,
,
,
,
,

~

:
•
,
,
,
,

Inquiry 101

LETTERS

Eco-CRelease
Compiler
3.0
We think ReI. 3.0 of the Eco-C Compiler is the
fastest full C available for the Z80 environment.
Consider the evidence:

Benchmarks*
(Seconds)

* Times courtesy 01 Dr. David Clark
CNC - Could Not Compile
NI A - Does not support floating POint

We've also expanded the library (120 functions), the user's manual and compile-time
switches (including multiple non-fatal error
messages). The price is still $250.00 and
includes Microsoft's MACRO 80 As an option,
we will supply Eco-C with the SLR Systems
assembler - linker -librarian for $295.00 (up to
six times faster than MACRO 80)
For additional information,
call or write: •

ES

(317)

255~6476

wrong and dishonest to copy software.
even for one's own use. He is absolutely
right. But his statement is incomplete.
The software industry. in general. has
shown a total disregard for honesty in its
marketing. A large portion of the available
software is sold without proper testing. It
is tested by us. after we pay a ridiculous
price for it. Customer support just does
not exist. and the documentation is often
a joke. According to the "rules" I must buy
WordStar for each machine in the office.
And 1do not have backup protection with
some software. Even after paying their
price 1 am held ransom!
My complaint is not against all software
publishers. Lotus. for example. has done
a wonderful job of documentation and
service.
Mr. Wright is right. But incomplete. lWo
wrongs don't make a right. But as long as
the publishers are so blatant in their dishonesty. software swapping will be with us.
DAVE CHURCHER

Rye. NH

CEl

6413 N College Ave. • Indianapolis, Indiana 46220

SWIFT REMARK
1 really got a big laugh out of Paul Bernstein's letter ("Computers and Lawyers:'
August 1984. page 16) about the "argument" between him and his fellow lawyer
Robert Wilkins over whether lawyers need
to know "terms such as RAM. bps....
'and other foreign. often unnecessary
technical terms:" That from lawyers. "... a
Society Ithatl hath a peculiar Cant and
Jargon of their own. that no other mortal
can understand. and wherein all of their
Laws are written. which they take special
Care to multiply; whereby they have
wholly confounded the very Essence of
Truth and Falsehood. of Right and Wrong:'
No comment could better be made on
the subject than that by Jonathan Swift in
Gulliver's Travels. Part 4: A Voyage to the
Country of the Houyhnhnms. Chapter 5.
WILLIAM

E.

WHITE

Miami. FL

MODULA-2: OVERRATED?
After reading all those pro Modula-2 and
Ada articles in BYTE (August 1984). I at
first feared I was the only one who harbors mixed feelings concerning these languages. I was relieved to find David V Moffat's "UCSD Pascal vs. Modula-2: A Dissenting View" (page 428).
While 1don't agree with all of Mr. Moffat's views (e.g.. that the lack of publications on Modula-2 will become less
(continued)
30

BY T E • FEBRUARY 1985

Inquiry 173

j

LETTERS

distinct in the future). I'd like to point out
a couple of items that have escaped mention so far.
The improved readability of Modula-2
source. achieved by the no-longer-needed
BEGIN ... END brackets that contain Pascal
compound statements. is obviated because of the END statement that terminates all control structures apart from
REPEAT. I would have preferred a specific

end statement for each control statement.
like ENDDO. ENDWHILE. ENDLOOP.
ENDIF. etc.
Pascal's lamented rigid order in which
declarations have to be made shows its
main advantage when it comes to software maintenance. I wouldn't want to look
for that doubly defined global variable
that crept in when an existing program
was extended. were it possible to declare

said variable anywhere near the procedure that used it first. let alone in some
external module.
I find Modula-2's IF not much of an improvement over that of Pascal as far as
nested IFs are concerned. the latter of
which I tend to avoid and use logical expressions instead. 'Taking Robert J. Paul's
recipe example ("An Introduction to
Modula-2:' August 1984. page 195).
wouldn't you agree that
IF

(oregano IN recipe(1))
AND
(thyme IN recipe(1))
THEN
WRITELN( 'Use oregano & thyme')
ELSE
WRITELN( 'Use only thyme' );
is easier to understand than what appeared on page 198?
EDMUND RAMM

Kaltenkirchen. West Germany

+

What a shame that you did not include the
article "UCSD Pascal vs. Modula-2: A Dissenting View" by David V. Moffat in the
theme section of your August issue; it
would have provided some balance in
what was an informative but rather biased
section.
I write to support Mr. Moffat's thesis that
Modula-2 has yet to be proved a significant improvement over UCSD Pascal. Having used UCSD Pascal since 1980. 1 can
link in assembly-language routines. build
libraries, and write units with hardly a second thought. For programmers, the inequality of

-

Benefits of Modula-2

> Cost of
software +
time to relearn + time
to rewrite old
routines

must be clearly shown to be true. I have
yet to be convinced that the benefits
outweigh the value of Pascal experience.
Could it be that those software companies
that have sold thousands of Pascal compilers in the past few years now fear that
they are beginning to saturate the market
and are promoting Modula-2 as a means
of maintaining company profits?
One small point: Am 1the only one who
finds that dozens of ENDs. some for IFs,
some for FORs, some for LOOPs, make
Modula-2 programs less easy to read than
Pascal programs?
STUART A. BELL

Sidmouth. Devon, England
(continued on page 416)
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Inquiry 26

I

F·I·X·E·S A·N·D

C Listing Bug
Bob Bonomo picked out a bug in the C
source listing for the quicksort function in
the October BYTE Japan. (See "Bits and
Pieces" by William M. Raike. page 369.)
In listing I on page 374. the third WHILE
statement should read:
while (j > i && strcmp(baselil. pivot) > =0)
Our thanks to Mr. Bonomo.

A Case of Misidentification
A caption in our product description of
the Thndy 1000 incorrectly identifies a
screen display. (See "The Thndy 1000" by
G. Michael Vose. December. page 98.)
On page 101. the caption identifies the
screen display on the right as being produced by DeskMate. The photo actually
depicts a screen from IBM's HomeWord.
a word-processing program that also runs
on the Thndy machine. HomeWord is produced by IBM's Entry Systems Division in
Boca Raton. Florida.

Penny Wise, Pound Foolish?
A note arrived from Paul Hills of
Launceston in Cornwall. England. telling
us that we misstated the annual subscription fee for his club's newsletter. (See
Clubs & Newsletters. August. page 68.)
The 6809 User Group Newsletter is available
for £3 annually. Overseas subscriptions are
$4.70 in the U.S. and $6 in Canada.

Weather Report Incorrect
Charles S. Barnaby. vice president of the
Berkeley Solar Group. sent us a clarification concerning the computer service that
his company offers. In Matthew Lesko's
article "Low-Cost On-Line Databases"
(October. page 167). it was incorrectly
stated that the Berkeley Solar Group offers
"the latest weather."
The Berkeley Solar Group has a large
collection of weather data; however. this
data is based on records at least several
years old. The data is suitable for use with
bUilding energy-analysis software. Portions
of this information are available through

U· p. D·A·T·E·S

interactive inquiry but the bulk of it serves
as input for hour-by-hour building simulation programs.
The weather data is available for users
of the Berkeley Solar Group's building
energy-analysis software. which includes
such programs as DOE-2. CALPAS3. and
FCHART. The data can be used for other
purposes. but its purchase must be
negotiated on a case-by-case basis.
We thank Mr. Barnaby for clarifying this
inaccuracy on our part. The Berkeley Solar
Group can be reached at 3140 Martin
Luther King jr. Way. POB 3289. Berkeley.
CA 94703. (415) 843-7600.

Books Have American Distributor
Jeffrey A. Blackman of the Computer
Science Press in Rockville. Maryland. sent
us some information about five books
mentioned in the November Books
Received section (page 495).
The books. A First Course in Formal l.Jmguage Theon,!. From Logic to Computers. LISP Programming. Microcomputers and Their Commercial
Applications. and UNIX for Users. are all
published by Blackwell Scientific; however.
they are distributed in North America by
the Computer Science Press.
If you wish to order these books. contact Computer Science Press Inc.. II Thft
Court. Rockville. MD 20850. (30 I)
251-9050.

Also. the comment "Phony" should be
changed to "little busy bee."

New Telephone Number
Microserve in 1'yler. 1exas. which was mentioned in the October BYTE. has a new
telephone number for its network. (See
"Low-Cost On-Line Databases" by
Matthew Lesko. page 167.)
The new telephone number is (214)
581-3722.

Photo Credits Due
We inadvertently neglected to credit Lee
Wright. a freelance photographer based
in Medford. Massachusetts. for snapping
the photos that accompanied Henry
Brugsch's article in the Guide to the Apple
Personal Computers. a special supplement to
the December BYTE. (See "Apple's New
Modem and Access 11:' page A58.)
We apologize for this oversight.

Address Change
Sinclair Research. whose ZX Spectrum+
was featured in the December BYTE
What's New. has relOcated. (See page 435.)
The new address is Sinclair Research.
Berkeley Square House. London WIX 5LB.
England; tel: 01-499 2666; 1elex: 265212.

Windy Day Bug
Mark R. Parker of Seattle. Washington. saw
an error in listing I. the Module WindyDay. in Eric Eldred's review "Volition Systems' Modula-2" (June. page 353).
In the procedure OpenWindow (page
356). the line:
Open (wind, 0, 1, 39);
should read:
Open (wind, 0, 0, 1, 39);
because a call to open requires five
parameters. The omitted second zero
places the message at the upper left-hand
corner of the screen.

More on POPLOG
In the October BYTE U.K.. we inadvertently
listed Aaron Sloman as the distributor for
POP-II and POPLDG. a pair of tools available to researchers in artificial intelligence.
(See "Pop and Snap" by Dick Pountain.
page 381.)
Mr. Solman informs us that POPLDG is
marketed in the U.S by Systems Designers
Ltd. International. Suite 201. 5203 leesburg Thrnpike. Falls Church. VA 2204 I.
(703) 820-2700. In the U.K.. it's available
from Systems Designers Ltd.. Systems
House. I Pembroke Broadway. Camberley.
(continued)
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FIXES & UPDATES

Surrey. GUI5 3HX; tel; 0276 62244.
Mr. Sloman has informed us that "POPWG is now the main official AI software
development environment in the U.K. for
Prolog and POP-II. The existing 'toy' LISP
component (SUitable for teaching) is being
replaced by COMMON LISP:'
POPWG. according to Mr. Sloman.
comes with a large collection of on-line
help files. teaching files. and libraries of
utilities and demonstration programs.
Mixed languages are supported. and a
multiwindowed screen editor VED can be
used with all three main languages. It runs

IEEE-488 Interfaces and
Bus Extenders For:

IBM PC, PCjr
& COMPATIBLES
DEC UNIBUS, Q-BUS
& RAINBOW 100
MULTIBU8, VMEbus
STD & 8-100
FulIIEEE-488 functionality, with the most comprehensive language and operating system CMrage in the industry. It takes experience to make
IEEE-488 systems work with nearly 4000 devices
available from more than 500 different manufacturers. and experience is what enables National
Instruments to take the GPIB to the
second power and beyond.

Speaking of Least Squares
Steven A. Ruzinsky saw a number of
doubtful statements in Marco Caceci and
William Cacheris's article "Fitting Curves
to Data" (May. page 340). He cites these
remarks:
This is called the least-squares criterion. For
random errors randomly generated (usually a reasonable assumption). this is the best
criterion of all

"This is simply untrue:' says Ruzinsky. "In
order for least squares to be the best
criterion. the errors must have independent and identical normal (Gaussian) distributions. In situations meeting this requirement. least squares can be a maximum likelihood estimate of the parameters. For situations where the errors are
not Gaussian. least squares is suboptimal.
A good counter example to the authors'
statement is the case where the errors
have a binary distribution. e.g.. a random
sequence of Is and -Is. In this case. I

Electronic Yellow Pages in LA

Your pet'8OO8l guanmtee 01 unsu.,.._ _ support and satllllection.

CALL 1-800-S31-GPI8Ior inatant _ _
to 100 + man-yeara of GPIB e.perlence.

~,g.:::=wn
12101 Technotogy Blvd.
Auatln, TX 78727
1-1OO-531·5OH 5121250-9118
T....: 758737 NAT INST "US

IBM and PCjr ar. trademart<s of Int..national Business Mach...., MIJl. TI·
BUS is a trademarl< of tntel, DEC. UNIBUS. a·BUS, and Rainbow 100 are
_ _ _ of DiQiIal Equ_t Corlloration.
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on VAX computers under VMS and
Berkeley UNIX. It's also available "on a
growing number" of M68QOO-based UNIX
machines. In North America it's $10.000.
with a ninety-percent (90%) discount for
educational institutions.
"At present.'· writes Mr. Sloman.
"POPWG is too big for most personal
computers. Our hope is that it will not be
long before machines with at least 2
megabytes of RAM and 40 to 100 megabytes of backup storage will be cheap
enough to make POPWG much more
widely available for educational use:'

The vice president of Buy-Phone Inc..
David Lappen. sent us information about
his company's database. which was left
out of Matthew Lesko's article "Low-Cost
On-Line Databases:' (See October. page
167.)
Buy-Phone is an "electronic yellow
pages" system serving the Los Angeles
area. It has more than 10.000 listings in
25.000 search categories. ranging from
current movie listings. restaurant and
department store offerings. to computer
outlets.
Access is free of charge to users. Businesses pay $150 for a year's worth of advertising; ads can be changed daily at no
extra cost. Personal ads. which are also
free. can be posted for two weeks.
At 300 bps. call Buy-Phone at (213) 4740270. At 1200 bps. call (213) 470-4679.

believe one will find a minimax fit (also
called "Chebyshev" or "I 00") much more
statistically efficient than least squares:'
Mr. Cacheris notes that the first statement was intended to be broad and that
least-squares analyses are often used
under less than optimal conditions since
the results can be checked by various
methods. such as sensitivity analysis.
"Least-squares method is certainly best
when the errors have identical distributions ... [whichl we mentioned towards
the end of our article when describing
sensitivity analysis. We state that several
synthetic data sets ... are made by adding identical normal distributions to the errorless curve. Thus. the least-squares fits to
these synthetic data sets are the best fit
to these data sets and the values of the
parameters obtained should approach the
experimental data's values of the parameters if the error in the experimental data
has identical normal distributions:'

BYTE'S BITS
PubUc-Domain Software Library
The Houston Area League of PC Users
(HAL-PC). a group of lOOO-plus IBM Personal Computer fans. maintains a library
of public-domain and "shareware" (i.e.. pay
if you like it) software. Disks are available
from the library for $2 per disk. For a
listing of titles. send a self-addressed.
stamped envelope to Nelson Ford. HALPC Librarian. c/o The Public Library. POB
61565. Houston. TX 77208.
Software authors wishing to share their
public-domain or shareware programs are
encouraged to contact the group president. Duane Hendricks. Other users
groups interested in trades should contact
Jack McClure at POB 610001. Houston. TX
77208.•

THE NCR PC

IS COMPATIBLE WITH
PEOPLE,TOO.
Getting along with all kinds of
people is one of the most endearing
qualities of the NCR PC4.
It gets along with bosses, secretaries, accountants, engineers, lawyers,
everybody.
Even first-timers take a liking to
this computer the moment they take it
out of the box.
Perhaps its good looks have a lot
to do with this. But its beauty is more
than skin deep.
Its smart, integrated cabinet takes
up precious little space on your desk.
There are no complicated wires or
clumsy boxes to set up. All you have to
do is plug it in.
The keyboard is the same familiar
layout your fingers know and love. Plus
a couple of nice touches. Like separate

cursor keys and a separate numeric
keypad to make it easier to work with
programs that have long lists and lots
of numbers.
The NCR PC even comes with two
special self-teaching programs that
will have you computing in a matter of
minutes. NCR PAL shows you how to
use the computer itself. NCR TUTOR
introduces you to word processing,
spreadsheets and other popular business programs.
And if you get lost along the way,
there's a built-in HELP command you
type in to get you back on track.
Add all this up and you start to see
why the NCR PC is so compatible with
people.
Of course, it's also compatible with
thousands of programs available at
computer stores everywhere.
And it's compatible with industry
standard hardware. Which means you

can add on all sorts of helpful accessories. Like a printer, a modem for electronic mail, a mouse for even easier
operation and all the memory you
need-up to 640K.
If you'd like to meet this terrific
computer, go to your nearest Authorized NCR Personal Computer Dealer.
Just ask for the computer everybody gets along with.
For the name of your nearest
dealer, call toU-free: 1-800-544-3333.
In Nebraska call: 1-800-343-4300.
Inquiry 230

ABETTER PERSONAL COMPUTER.
IT'S EXACTLY WHAT YOU'D
EXPECT FROM NCR.

Great Ideas
look even better
on a Princeton monitor
Your Great Ideas deserve the best image you can give them. But,
just as a music system's performance depends on the speakers, your
computer system is limited by the quality of your monitor.
Monitor performance can be measured. That's something you
should know about.
In other words, your Great Ideas should be seen, not blurred.

W. Shakespeare composing Great Ideas on a Princeton Monitor
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you should know about monitors

Resolution The quality of
I color monitor's image is
lirectly related to its resolution.
-he greater the number of dots
Ivailable within a given area for
1isplaying an image the greater
he resolution.

Dot pitch The image on an
RGB color monitor is made up of
a series of tiny dots. Dot pitch
measures the distance between
those dots. Anything finer than
.38mm is considered high
resolution.

Price All Princeton monitors
set the price/performance standard in their class. The SR- J2
at 5799 compares favorably
with monitors costing hundreds
more. The HX- J 2 is in a class by
itself at 5695.

• The PRINCETON SR-12
nonitor features an extraxdinary 640x480 (non-interaced) resolution. The result is
m extremely high quality, flick~rless image with text that apJroaches monochrome quality.
JVhen used in conjunction with
:he PRINCETON Scan-Doubler
:ard, the SR- J 2 runs from a
;tandard IBM or equivalent color
:ard, maintaining complete comJatibility with all IBM software.

The PRINCETON HX-12
•
RGB color monitor, with a dot
pitch of .3 J mm, offers the finest
resolution in its class. The HX- J2
delivers J6 crisp, sharp colors
including clean whites without
color bleed-a not-sa-easy
accomplishment in an RGB
monitor.

The PRINCETON MAX-12,
•
with easy-on-the-eyes amber
phosphor, sets the standard for
monochrome monitors at 5249.
The MAX- J 2's dynamic focusing
circuitry ensures sharpness not
only in the center but also in
the edges and corners. And it
runs off the IBM PC monocard-no special card is
required.

All three monitors feature a non-glare screen and an IBM
compatible cable. A PCjr adapter cable is also available for the HX- J 2.
And to see your Great Ideas from the best possible angle, you can put
your Princeton monitor on the Princeton Undergraduate Tilt and
Swivel Base for only 539.95. Or, while supplies last, get the
Undergraduate FREE with the purchase of a MAX-12 monitor.

For more information call
toll-free:
800-221-1490 Ext. 804

P INCETON"
GRAPHIC

Image The ultimate test of any monitor is how the image looks
to your own eyes. Compare the Princeton monitors side-by-side with
the competition at Computerland, Entre or your local independent
dealer.
Do it soon. You and your Great Ideas deserve the best.
Inquiry 255

SYSTEMS

170 Wall Street
Princeton NJ 08540
TLX 821402 PGS Prin

Technologically tuned for excellence
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We've got one to knock your socks off.
The StarWriter™ Y10 from C. Itoh.
What sets this letter quality daisy
wheel apart is its fabulous figure. Priced at
only $595.
This little beauty prints 22 letter perfect
characters per second. And like the rest of
C. Itoh's fine printers, the StarWriter Y10
acts without acting up.
That's because it has been thoroughly
tested and proven on the job to assure
reliability. And it comes with a full year's
warranty, backed by over 400 authorized
service centers coast to coast.
The Y10 is an awful lot of printer for very
little money. But that's not surprising when
you consider that C. Itoh's been producing
superior printers for over a decade. What's
more, it has the strong backing of our 126year-old parent company with over $60
billion in annual sales.
And the StarWriter Y10 is compatible
with most of the popular PCs. It has a 256byte buffer. And there is a full line of
accessories available such as a cut sheet
feeder and tractor feed.
Little wonder C. Itoh printers are NO.1
worldwide, with over 2.2 million sold annually. And with the StarWriter Y10 we're aiming to keep it that way.
To meet your own perfect 10, just see
your local C. Itoh printer dealer. Or for more
information call 1-800-423-0300.
Or write C. Itoh Digital Products, Inc.
19750 South Vermont Avenue, Suite 220,
Torrance, CA 90502.

DIGITAL PRODUCTS

!t....f1.1i;

C> 1984 News Group Chicago, Inc

'''' StarWflter

IS

a Trademark of C Itoh Digital Products. Inc

, 1985 C Itoh Digital Products, Inc
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Inquiry 38 for Dealers, Inquiry 39 for End-users,

W·H·A·T'S

Tandy Unveils $999 Notebook Computer
adio Shack's batterypowered notebook-size
Model 200 has a flip-up
16-line by 40-column LCD
and a built-in 300-bps autodial modem. The Model 200

R

comes with 24K bytes of
RAM and 12K bytes of
ROM. and it includes wordprocessing. spreadsheet.
telecommunications, and
address-book programs.

N·E·W

Memory can be expanded
with two 24K-byte banks of
RAM, for a total of 72K, and
a 32K-byte ROM chip.
The system's keyboard has
60 full-travel sculptured keys,
12 special- and generalpurpose function keys, and a
power switch that is automatically depressed when
the LCD/cover is closed. A
cassete interface and
parallel and serial ports are
standard. The Model 200
weighs 4 V1 pounds and
measures 11}'4 by 8 V1 by 2Yi6
inches.
Although the Model 200
uses the same processor as
the Model 100. changes in
ROM will prevent Model 100
machine-language programs
from running on the Model

Datavue Portable Includes Disk Drive. 80 by 25 Display
uadram's Datavue 25 is
Q
a 14-pound portable
computer with a 360K-byte
5~-inch disk drive and a
pivoting 80-character by
25-line LCD. It features an
83-key keyboard that communicates with the computer through infrared
signals. The Datavue 25 has
an 80C88 microprocessor. a
real-time clock. 128K bytes
of memory. and serial and
parallel ports. It is powered
either by an AC adapter/
recharger or by built-in batteries that last up to four
hours.
Monochrome graphics are
available in either 640 by
200 resolution or 320 by
200 resolution with four
levels of gray. An internal
300-bps modem is an option. Memory can be expanded to 256K bytes using
64K-byte chips or to I

megabyte using 256K-byte
chips. Quadram also plans
to release an external IBM
PC-compatible busexpansion chassis and an
external second floppy-disk
drive.

The Datavue 25 should be
available in March for
$2195. Contact Quadram,
4355 International Blvd ..
Norcross, GA 30093, (404)
923-6666.
Inquiry 601.

200; BASIC programs will
work on both. Other differences are a modified cursor key cluster. enhanced
word-processing features,
Microsoft's Multiplan spreadsheet in ROM, calculator
function available from any
program, and optional pulse
or tone dialing. Normal battery life is 10-16 hours
depending on RAM size. or
you can install rechargeable
nickel cadmium (nicad)
batteries.
The Model 200 will retail
for $999; 24K-byte add-on
modules cost $249.95 each.
Contact landy/Radio Shack,
One landy Center. Fort
Worth, TX 76102, or your
local Radio Shack store.
Inquiry 600,

Model I 131 Compass
Has 128-eolumn LCD
RiD Systems' Model
1131 Compass is a portable computer with a 25-line
by 128-column electroluminescent display (ELD),
GRiD says that the durable
10-pound computer is built
to stand a shock equal to
130 Gs. The Model 1131
features 256K bytes of RAM
(expandable to 512K bytes),
384K bytes of nonvolatile
bubble memory, a 300/1200bps auto-dial/auto-answer
modem. and the MS-DOS
operating system in ROM.
The Compass Model 1131
costs $6795; with 512K
bytes, it's $7995. The price
of the original Model 1100
is now $4250. Contact GRiD
Systems Corp.. 2535 Garcia
Ave.. Mountain View, CA
94043, (415) 961-4800.

G

Inquiry 602.

(continued)
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WHAT'S NEW

Visage
Videodisc Software
Development System
isage has introduced a
series of products for
developing interactive
videodisc software. Using an
IBM PC or compatible personal computer. a standard
videodisc player. and
Visage's controller card and
software. developers can
create interactive programs
for educational applications
using images from videodiscs overlayed with
computer-generated text and
graphics.
Visage's V:Link 1000 includes an IBM PC expansion
card and language-interface
software. which together
support TSC graphics with
256 by 192 overlay capabilities. The V:Link 1500 adds
the ability to switch between
a 256 by 192 overlay and a
320 by 200 nonoverlay image. while the V: Link 1550
allows both 256 by 192 and
320 by 200 graphics to be
overlayed on videodisc
images. Prices range from
51150 to 52150
The V:Station 2000 family
all feature IBM PC-compatible computers with 256K
bytes of RAM. one or two
floppy disks. the V:Link 1550
graphics board. and a
13-inch RGB color monitor.
Some of the V:Station configurations also include
medium- or high-resolution
touchscreens. 10-megabyte
hard disks. and 512 K bytes
of memory. Prices range
from 55995 to 510.850.
Visage's products support
the KoalaPad. Bit Pad. and
Microsoft Mouse as graphics
input devices. Optional support packages allowing the
Visage software and hardware to be used with BASIC.
Pascal. dBASE II. and 8088
assembly language cost
5295 each. V:Paint I and II.
5500 each. use the Microsoft Mouse (5125 extra) to
create images. Cables are
available to link the V:Link

V
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NEC Introduces Four-Color Plotter
ritewriter is a four-pen
color plotter that NEC
says is compatible with
Hewlett-Packard plotters. The
Britewriter can plot at a
speed of 60 millimeters per
second (mm/s) in low-speed

B

mode and 112 mm/s in highspeed mode. Characters can
be drawn at 4.6 cps in one
color or 2.6 cps in four colors. The plotter comes with
black. blue. green. and red
felt-tip pens: an optional set

of colors includes violet.
orange. brown. and pink
pens. The plotter can be
used with plain paper or
transparencies up to 8~
inches wide.
The Britewriter is available
with parallel or RS-232C
serial interfaces. It features a
256-byte character and instruction memory and supports the ASCII character
set. Because it uses the
same commands as HewlettPackard 7470 and 75 50A
plotters. it works with most
graphics programs that
support Hewlett-Packard
plotters.
The Britewriter plotter will
retail for 5599. Contact NEC
Information Systems Inc..
1414 Massachusetts Ave..
Boxborough. MA 01719.
(617) 264-800.
Inquiry 604.

Commodore Announces 128K Computer

...........................................................................................

ommodore's B128 runs
any program written for
the Commodore 64 and has
a number of additional
capabilities. This sytem has
128K bytes of memory. expandable to 512 K. and it
can display 80 columns by
25 lines of text in color on
an optional monitor. In addition to the 8500 processor.

C

which is used to run Commodore software. the B128 .
includes a 2-MHz Z80 coprocessor to run most
CP/M-80 programs.
The 92-key keyboard has a
numeric keypad. 4 cursor
keys. 4 numbered shiftable
function keys. and 4 specialpurpose function keys. Like
the 64. the BI28 can display

16 colors and 8 independently movable sprites and
can generate sound in three
voices each with a range of
eight octaves. The B12 8
comes with the same serial.
expansion. user. and joystick
ports as the 64; it also includes video interfaces for a
standard television or an
RGB or NTSC monitor.
Commodore also introduced a faster disk drive for
the Commodore 64 and
B128. It transfers data to the
64 at 320 cps. or to the
BI28 at 2000 cps. or. when
running CP/M. 3200 cps.
The Commodore BI28 will
sell for less than 5400. Contact Commodore. Computer
Systems Division. 1200
Wilson Dr.. West Chester. PA
19380. (215) 431-9100.
Inquiry 605.

card to Sony. Pioneer. RCA.
and Hitachi videodisc
players.
Visage supplies its V:EXEC

and V:Draw software and
one language interface with
all V:Link and V:Station
products. Contact Visage

Inc.. 12 Michigan Dr.. Natick.
MA 01760. (617) 655-1503.
Inquiry 603.
(continued)

NEW PRODUCT NEWS
FROM TELETEK
Systemaster II. Responding to
market demand for speed and increased versatility, Teletek is proud
to announce the availability of the
next generation in 8-bit technology
- the new Systemaster II! The
Systemaster II will offer two CPU
options, either a Z80B running
at 6 MHz or a Z80H running at
8 MHz, 128K of parity checked
RAM, two RS232 serial ports with
on-board drivers (no paddle
boards required), two parallel
ports, or optional SCSI or IEEE-488
port. The WD floppy disk controller will simultaneously handle
8" and 5 1/4" drives. A Zilog Z-80
DMA controller will provide instant communications over the bus
between master
and slave. Add
TEL ETEK
to the DMA
capability a true
.

iii

dedicated interrupt controller
for both onboard and
bus functions,
and the resuit is un-

sse

86/87. As the name indicates, Teletek's new 16-bit slave
board has an Intel 8086 CPU with
an 8087 math co-processor option. This new board will provide
either 128K or 512 K of parity
checked RAM. Two serial ports
are provided with individually
programmable baud rates. One
Centronics-compatible parallel
port is provided. When teamed up
with Systemaster II under TurboDOS
1.3, this 5MHz or 8MHz multiuser, multi-processing, combination cannot be beat in speed or
feature flexibility!

TIMES
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Teletek Z-150 MS.

Teletek is
the first to offer a RAM expansion
board designed specifically for the
Z-150/Z-160 from Zenith. The
Teletek Z-150 MB is expandable
from 64K to 384K. Bring your
Z-150 up to its full potential by
adding 320K of parity checked
RAM (or your IBM PC, Columbia,
Compaq, Corona, Eagle, or Seequa
to their full potential). The Teletek
Z-150 MB optionally provides
a game port for use when your
portable goes home or a clock/
calendar with battery backup!
Evaluate the Systemaster II, SBC
86/87 or Teletek Z-150 MB for
30 days under Teletek's Evaluation Program. A
money-back guarantee
is provided if not completely satisfied! All
Teletek products carry
a 3-year warranty.
(Specifications subject to
change without
notice.)

12BK,6I8MHz'

AN!'
7 .•~n u
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Systemaster II will run under
CP/M 3.0 or TurboDOS 1.3, and
fully utilize the bank switching
features of these operating systems.

TELETEK
4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600
Telex #4991834
Answer back - Teletek
Inquiry 310

Yes,

I'm interested
in information
ft!8ardins:
OSystemasterll
SBC 86187 0 Z·150 MB

o

o
o Evaluation Program

Teletek's 5-100 Board Line
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WHAT'S NEW

Modular Robot Kit
ybot's llltor is a
modular robot with a
C
five-axis arm designed for
educational and training
uses. Because the robot can
be dismantled and reassembled many times, it helps
you understand how
robotics work.
The package includes the
robot arm, complete with
five motors and a gripper,
and the Controller module,
which has one free S-IOO
card slot for custom applications, a standard RS-232C
serial port. and an interface
for an optional "teach pendant:' You can control the
robot arm by sending ASCII
commands from a personal
computer through the
RS-232C port or by directly

atellite Broadcast etwork has announced a
satellite service that will
transmit financial and news
information to personal
computer owners. SBN plans
to have the service operational in May. You will need
a 12-GHz satellite-receive
antenna, a low-noise
amplifier, a solid-state
receiver, and SBN's
demodulator: all are
available from SBN for 5695.
SB will also charge a fee
for access to each type of
information, starting at
about 525 per month.
SB will use multiple
9600-bps channels. Some
channels will broadcast news
and weather information,
others will transmit stock
and commodity prices. One
channel might permit downloading of software sample
programs, while another
could include special-interest
database information. A
user could place a request
for special database information with modems and
telephone lines, but the
response could be broad42
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cast via satellite to avoid
phone charges. A special
header code would ensure
that only one person could
decode the information.

Inquiry 606.

Sord Adds 80 by 25
Display to IS-II

Computer Satellite Service

S

manipulating the arm with
the teach pendant.
Also available is an Optical Encoder Set. Since the
set indicates the actual position of one of the motors
(five are needed to monitor
all five axis motors), a full
feedback loop can be used
to make sure the robot arm
is precisely where it's supposed to be.
The complete Cybot llltor
robotics kit costs 53395.
The optional teach pendant
is 5129.95. Each Optical Encoder Set is 570. Parts of
the robot kit can be purchased separately. Contact
Cybot Inc.. 12510 128th Ave.
E, B-5, Kirkland, WA
98034, (206) 823-4156.

Contact Satellite Business
etwork Inc., 212 West
Superior St.. Chicago, IL
60610, (312) 266-9844.
Inquiry 607.

ord has released a version of its IS-II Consultant computer with an
80-character by 25-line
liquid-crystal display and a
built-in 300-bps modem. The
6Yl-pound IS-IIC has 80K
bytes of RAM (expandable
to 144K), 72K bytes of ROM,
a I 28K-byte microcassette
tape drive, 62 full-travel
sculptured keys plus 8
special function keys, and a
CMOS Z80A microprocessor
running at a speed of 3.4
MHz. In addition to parallel
and serial ports, the IS-II C
can interface with a barcode reader, a separate
numeric keypad, and optional 64K-byte ROM cartridges. Word-processing and
communications software
are standard in ROM.
The IS-IIC should be available this month for 51495.
For more information, contact Sord Computer of
America Inc., 645 Fifth Ave..
ew York, Y 10022, (212)
759-0140.

S

Inquiry 608.
(continued)

WHAT'S NEW

Digital Filtering Chip for Speech Processing
urzweil Applied Intelligence has introduced the KSC 2408 digital
filter chip for use in soundprocessing applications.

K

Each of the eight filters in
the KSC 2408 processes 24
bits of information (with 48
bits accumulated at a time).
Each of the filters processes

information in a given frequency range; Kurzweil says
that dozens of filters-or
many 2408 chips-would be
needed to divide up the frequency spectrum of the
human voice enough to
make speech recognition
possible.
The 2408 can process
sound up to a sampling frequency of 125kHz (125.000
cycles per second) if only
two filters are activated; if
all eight filters are activated.
the maximum sampling rate
is 32 kHz. Since the chip is
programmable. it can be
used for other types of
digital filtering. including
high-pass. band-pass. or lowpass.
Kurzweil plans to market a

10.000-word vocabulary
speech-recognition system
and is working on development of a voice-activated
typewriter. Company
founder Raymond Kurzweil
earlier developed the
Kurzweil Reading Machine.
which can read text for the
blind regardless of the
typeface. and the Kurzweil
250 digital keyboard (music
synthesizer).
The Kurzweil 2408 digital
filter chip costs $81 for a
3-MHz version or $101 for a
6-MHz version; quantity discounts are available. Contact
Kurzweil Applied Intelligence
Inc.. 411 Waverley Oaks Rd ..
Waltham. MA 02154. (617)
893-5151.

The Maximizer retails for
$3495; the MAXASM Microcode Assember costs $2995.
Contact Cromemco Inc.. 280

Bernardo Ave.. POB 7400.
Mountain View. CA 94039.
(415) 964-7400.

Inquiry 609.

1\velve Million Instructions per Second
ccording to Cromemco.
its Maximizer coprocessor subsystem executes
an average of 12 million instructions per second. The
Maximizer features a
2900-series ECL (emittercoupled logic) bit-slice processor running at 48 MHz. It
also has 16K bytes of 50-ns
RAM. 16 dual-port registers.
and 4096 48-bit words for
downloaded microcode instructions. Cromemco says
the chip's speed is enhanced by the use of a
60-ns multiplier chip and a
doubly pipelined instruction
path. Most instructions execute in 62.5 ns. though
some may take as long as
125 ns.
The Maximizer comes on
two S-100 (IEEE-696) bus
boards that plug into
Cromemco's microcomputers. The system runs
under the company's Cromix
operating system. and it will
soon run under UNIX
System V as well.
The Maximizer supports
FORTRAN. Pascal. and C.
Also available is MAXASM.

A

44

BY T E • FEBRUARY 1985

a microcode assembler used
to write custom microcode
for applications where execution speed is critical.

Inquiry 610.

Data Access Enhances Database Program
ata Access Corporation's DataFlex 2.1 is a
16·bit version of the company's multiuser relational
database programming
system. It permits over 16

D

million records per file. up
to 250 files. each as large as
the operating system will
handle (up to 2 gigabytes.
32 megabytes in MS-DOS).
and use of unlimited RAM.

The package includes a
relational database command language. a custom
menu system. and an application generator. Versions
of the program are available
for such operating systems
as MS-DOS/PC-DOS 1.1
through 3 I. CP/M. CP/M-86.
Concurrent CP/M-86. MP/M.
MP/M-86. and lllrboDOS.
DataFlex also operates
under a number of networking systems.
Pricing depends on the
computer. operating system.
and number of users; a
single-user IBM PC version
is $995. A separate run-time
version is available. For
details. contact Data Access.
8525 Southwest 129 Terrace.
Miami. FL 33156-6565. (305)
238-0012.
Inquiry 611.
(continued on page 4211

INrELLIGENr 8-450
Mono/Color Display Card

Color Graphics Mode: 640 dots x 200 lines

TIL Monochrome Mode: 640 dots x 350 lines

ook no further, the INTELLIGENT
B-450 has it all. Designed to work
with the IBM PC, PC XT, and PC AT,
the INTELLIGENT B-450 is also suitable
for IBM PC look-alikes. In addition to a
parallel printer port, the B-450 has fourteen
different screen modes which cover everything
from medium-resolution monochrome text to
high-resolution color graphics with interlace.

Interlace Mode: 640 dots x 400 lines

Everyone from the ordinary user to the CAD/CAM
specialist will find the B-450 is just right.
Sound good? With a suggested retail price
of only $294, it's nothing less than great!
IBM and IBM PC are registered trademarks of International Business Machines Corporation.

INrELLIGENr

DATA SYSIEM
Intelligent Data System, Inc.
14932 Gwenchris Ct., Paramount, CA 90723
Toll Free Tel:(800)325·2455 Calif. Tel: (213)633·5504 Telex: 509098
Inquiry 150
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Components are the essence of your computer.
Without the right components, you're restricting
your system's potential for maximum productivity.
CompuPro components enable you to make the
most of your computer's capabilities. Choose from
more than 25 boards to build or expand your system
... to any of our ten fully integrated models. You
can add more users to your CompuPro system,
increase its memory, add a hard disk drive-all
with modular components that mesh perfectly
with your existing system.
Since 1973, our design team has been recognized
for creating the highest performing, most reliable
products at the lowest possible price. For the
toughest business, scientific and industrial com·
puting environments-across the country and
around the world-make CompuPro IEEE 696/
S·100 components the essence of your system.

CPU BOARDS
CPU 68K:'o4 68QOO-based board with sockets for memory
management unit and up to 8Kx16 (16 Kb) of EPROM.
CPU 86/87:'04 8086-based board with sockets for 8087 math
processor and 80130 firmware chips. Compatible with 8- and
16-bit memory.
CPU 8085/88:'04 The original, much imitated dual processor
board delivers 8-bit, 16-bit, or 8- and 16-bit compu.ting capability.
CPU·Z:'o4 Includes all standard Z80B features. Downward compatibility with the vast library of 8080 software.
CPU 32016:'04 A true 32-bit processor for the desktop microcomputer. Compatible with 8- and 16-bit memory.
CPU 286:'04 Based on the high-performance iAPX 80286/10 16-bit
processor. 100% software compatible with 8086 and 8088 processors for unprecedented speed and power.

RAM 22:M 256Kx8 or 128Kx16-works automatically with 8- or
16-bit processors. Alow-power, high-density RAM board.
RAM 23:M 128Kx8 or 64Kx16-works automatically with 8- or
16-bit processors. Alow-power, high-density RAM board.

512K or 2 Mb disk memory board. Emulates disk drive operation
and runs under CP/M@or MP/M!M Can increase operating speeds
up to 3500%. Expandable up to 4 Mb for even more storage.
46
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Two 8" floppy drives provide up to 2.4 Mb of formatted storage.
With all-metal enclosure, Disk 1ATM controller, rugged power
supply, cables, and software: Digital Research's CP/M-80™ and
CP/M-86~

One or two 8" floppy disk drives and one 20 Mb, 40 Mb or 80 Mb
hard disk drive in all-metal enclosure with controller, rugged power
supply, cables and software. CP/M-80 and CP/M-86.

Disk 1A:'o4 High-performance, high-speed floppy disk controller
for 8" and 51/4" drives; reads and writes most popular formats.
Disk 2™/selector Channel!M A high-performance 8" Winchester
disk controller with high operating speed and flawless DMA.

SYSTEM SUPPORT

1

™

Clock/calendar; math processor option; R5-232C serial port;
interval timers and interrupt controllers; plus many more useful
features.

CompuPro's extensive System 816 series of fully integrated singleand multi-user microcomputers includes eleven IEEE 696/5-100
bus models offering 8-, 16- or 32-bit operation, and our
CompuPro 10 and CompuPro 286 business computers.
All are CP/M or MP/M based, enabling users to access more than
3,000 industry standard application programs.

With shielded/terminated 21-slot motherboard, power supply, fan,
dust filter; rugged all-metal construction.

"Bill, Bytes and Buzzwords" is aprimer for those who want to
get started right in business computing. 25 pages.
"CompuPra Product U. Man"'" Volume 1. 25O-pIus pages.
"CompuPra Product U. . -UIII," Volume 2. 3OO-pIus pages.
"Intlrfaclngto Sol00/IEEE &96 Mlcruclmpulln," by Mark Garetz
and Sol Libes. 321 pages.
Individual technical manuals also available.

All CompuPro products are backed by aone year limited warranty
with a two year option. we also offer nationwide on-site service by
Xerox Americare™-free with the purchase of designated systems.

Disk 3!M Ahigh-performance Winchester disk controller for 51~ "
hard-disk drives. High speed "burst mode" DMA transfers each
disk sector in ablock.

<.impuPro.

Interfacer 3!M Eight RS-232C serial ports
(2 synchronous/asynchronous, 6 asynchronous).
Interfacer 4!M Three RS-232C serial ports, one parallel port, one
Centronics parallel port.

3506 Breakwater Court, Hayward, CA 94545

For further information and the location of the participating
Multi-user system front-end processor with 16K on-board RAM.
Intended for OEM applications only.

Full service CompuPro System Center nearest you, call
1'-'3&7·7816. In California call (415) _ _ ext. 206.
@. .

Quiet, fast and reliable. Shielded with active termination. Avariety
of formats (6, 12 or 21 slots) offers maximum flexibility.
Inquiry 58

c:.,.....

CP/M and CP/M-86 are registered trademarks and MP/M and CP/M-30 llIll trademaItcs ofDigilal
Research Inc. SuperCalc is a trademark of Sorcim Corp. dBASE Ills a registered Irademark of AIIhlIJn.
Tate. Americare is a trademark of Xerox Corp. MDRIVE is a regislered Irademark and CPU 68K.
CPU 86/87. CPU 8085/88, CPU-Z. CPU 32016. CPU 286. Disk IA. DIsk 2. 5eIec1or Channel. DIsk 3,
RAM 22. RAM 23.lnterlacer 3, Interlacer 4. System Support 1. MP)(·1 and The Essential Compu!Ir
are trademarks of ClImpuPnl.
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Conducted by Steve Ciarcia
CORONA COMPATIBILITY
Dear Steve,
I've had my Corona PC for about a year
now, and for the first time I've run into an
incompatibility with the IBM PC The problem is that the IBM PC has an extra open
socket built into it to add a ROM or
EPROM, and the Corona doesn't A few
programs on the market make use of this
socket including a genetics program I am
interested in. Is there a fairly simple way
to add an extra ROM chip?
Another problem is that my BIOS is written on a 28-pin 2764, while the chip for
the genetics program is on a 24-pin
2732A. How can I use the 2732 in my Corona, and what is the difference between
a 2732 and 2732A anyway?
Yet another problem is the Corona's incompatibility with IBM graphics. 1b get
graphics on the IBM, you must buy a
graphics color card, which uses memory
locations B800 to BCOO hexadecimal. On
the Corona, different RAM locations are
used for graphics. Is there a way to modify
programs that need the color card (e.g..
Flight Simulator) so that they will work on
the Corona? It may not be that difficult
because there is a graphics driver by HST.
which if loaded before Lotus 1-2-3,
enables 1-2-3 to draw graphs perfectly on
my screen.

wood Blvd., Delran, Nj 08075, (800)

while the 2732As require only 21 V.
A possibility exists that the HST graphics-driver program you mention may
allow you to run the new Microsoft Flight
Simulator on your Corona but not the
original version. The new version can be
loaded from DOS with the command FS,
so a driver can be loaded ahead of the
program. The original version could be
loaded only by rebooting, which of
course wipes out the graphics driver. See
your dealer for a demonstration before
you buy because there may be other incompatibilities not fixed by the HST
driver. -Steve

257-9406.-Steve
DRIVE-HEAD PROBLEM
Dear Steve,
I bought an Atari 800 and two Atari 810
disk drives three years ago. Some time
ago, one of the drives began to have problems. Before realizing that it was only a
burned-out IC I measured the head's
resistance with a digital tester. Since then,
the drive seems to be able to write but
does not read. I think I've magnetized the
head. I tried to demagnetize it with various
methods (including the use of a commercial head demagnetizer for cassette
recorders), but I haven't had any success.
If you think I must replace the head, could
you tell me where I could buy it?

SOURCE BOOK NEEDED

RICHARD BERMAN

Dear Steve,
As a computer counselor, I help clients
with hardware and software purchases,
checking sources and buffering clients
from high-pressure salespeople. Since I
am not affiliated with any compllter manufacturer or outlet. I do not limit my clients
to the selections of a particular store.
However, this lack of affiliation means that
I do not receive promotional materials,
which limits my effectiveness. Can you
recommend any source book that lists
various computer manufacturers and gives
at least minimal specifications on their
products?

King of Prussia, PA

PATRICIA SELK

ODINO CIAI

Buenos Aires, Argentina
Digital testers normally do not supply
enough current to damage a disk-drive
readlwrite head. You did not say whether
you could write to a disk and read it from
the other drive. It is possible that the
alignment of the head was disturbed
when you were making your tests. Try
some cross-checks to see if that is the
case. Also, check the obvious things, such
as dirt on the head and a worn head-load
pad. The head-load pad is a little felt pad
that keeps the disk in contact with the
head. If it is worn, data may not be properly read or written. Check the continuity of the read head with an ohmmeter
or your digital tester. If the head coil is
open, see if there is a mechanical break
in the wiring.
If you are convinced that the head is
defective, a replacement can be obtained
from Micro Peripherals Inc., 9754 Deering Ave.. Chatsworth. CA 9131I, (213)

Stafford, VA
You should be able to add a ROM to
the Corona by installing it on an expansion board with the proper interfacing
circuitry. This could be built on a PC prototyping board, such as those produced
by Vector Electronic Co.. POB 4336,
12460 Gladstone Ave.. Sylmar. CA 91342,
(818) 365-9661. Since all 20 address lines
are available in the I/O channel (expansion slots), you can set up the addressing as required for the ROMs with your
genetics program. There could be interference between the Corona's BIOS ROM
and the add-on ROM. IBM uses 40K
bytes out of the 48K bytes of reserved
ROM space, and 1 suspect that the
Corona uses the same space to preserve
compatibility with IBM.
The 2732s are programmed at +25 V.
48
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Many sources of information of the
type you need are available. First most
computer magazines, including BYTE,
publish reviews of microcomputers, peripherals, and accessories. These are a
good source of unbiased information.
Second, you can get promotional information from manufacturers by writing to
them on your letterhead, explaining your
needs. Their addresses are available in
ads in BYTE and other magazines and are
frequently published in buyers guides
and directories available at most computer stores and many bookstores.
A third source is companies that specialize in publishing survey reports on this
type of equipment. One of these is Datapro Research Corporation, 1805 UnderCOPYRIGHT

709-4202.-Steve
SHARING FILES
Dear Steve,
We have several Eagle PCs in our
analytical laboratory, all of which use two
pieces of software: pfs:File and Lotus
(continued)
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WORD PROCESSORS AT THE LEADING EDGE
Ah, the great ones ...
They organized their ideas, their intuitions, their idioms. They set them down,
sorted them out. arranged them and
re-arranged them till they came out right.
They used small scraps of paper to
record huge hunks of Truth; primitive
tools to produce profound prose. But
when the words finally went forth, they

made indelible marks on all who read
them.
The amazing thing is that these monumental processors of words, did it
without the benefit of monumental help.
Like Leading Edge Word Processing:
the easiest to use, yet most potent
piece of software ever created to take
full advantage of all the power inherent,
but until now un-tapped, in today's

most sophisticated personal computer.
(Like the IBM" PC and the even faster
and more powerful Leading Edge'· &
AT&T.)
The heart and soul of it is a 51;4"
floppy disk, elegantly logical instruction
manual and documentation ... everything. And what you end up with is
word processing at the leading edge

LEADING EDGE™ WORD PROCESSING FROM $100
IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION.
LEADING EDGE IS A TRADEMARK OF LEADING EDGE PRODUCTS. INCORPORATED.

Inquiry 178
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ASK BYTE

MINORITY
HI-TECH
INDUSTRIES
CALL TOLL FREE

1·800·428·7979

Call on Other Items Not Listed
PRINTERS • PLOTTERS
Epson...
Enter

.

C.II

$7311

Sweet-P 6 Pen Plotter .............••••...

Inforunner
Alleman
Riteman
Alleman
Alleman
Aiteman

Blue Plus 140CPS IBM ..
.•.•••..
$272
Plus 120CPS ... _............•••••. _.. 228
15 160CP$ 8K Buffer. . . . . . . . . .
480
Blue Mac 140CPS. ..............••.
383
L.a.
215

Juki
5500
6100
6300

.

.

Legend.
Okidata.
Silver Reed

Call
$400
...................... C.II
. ... Call
................ Call
$240
303
3115
71111

EXP400 Por S
EXP50Q P or S ......•.•....
EX~~PorS

.

EXP770 P or S

.

MODEMS • MONITORS • DRIVES
Anchor
Mark XII._
Express 1200 Baud (Hayes Exact)
Volksmodem 1200 Baud ..

$235
272
1110

.
.

1-2-3. Because each computer is producing data that is eventually compiled into
the same reports. it would be a great timesaver to have the systems all sharing a
common hard disk containing the basic
software as well as the data files.
Does this type of data-file sharing require an elaborate LAN (local-area network) setup? It seems that a simple multiple linking of the PCs to a large hard disk
would serve our purpose nicely. or are we
greatly oversimplifying the problem?
We are considering moving up to a true
relational database-management system
such as dBASE II (or III) or Condor but are
still unsure that the file-sharing system we
have in mind will work.
Your advice on just how complicated (or
simple) such a system could be would be
greatly appreciated and would surely help
us out of a real quandary.
CHARLES HARPER

Hayes
Novation
Smart Cat Plus 2400 Baud
Smart Cat Plus 1200 Baud ........•••••••••.
Access 1-2-3 w/Crosslalk (IBM)
Apple Cat II .

$11115
21111
3511
1115

Zoom
Nelmaster (lie.

II~)

..••......... $115
. ... C.II

Amdek ..
Taxan

Amber 12" 116
.
Amber 12" 122 (IBM) .
AGB 12" 425 (IBM) .....
AGB 12" 440 (IBM-UlTAA-AES) ...•
Persyst Bob Board (for 440)

NEC......
Team-Mate

.

$115
131
415
51111
3110

.

.

...... C.II

1110 Internal 3.3MEG Disk (IBM) .....

$11118

COMPUTERS • CARDS
NEC
PC-8401A Computer.
PC-8201A Computer...
PC-8201A-90 Battery Pack ...••••••••••••.
PC-8206A 32K Aam .
............
PC-8271 A AC Adapter .........••••••••••.

$831t
Zltlt
17
1 73
17

Paradise
Modular Graphics Card .
MGC with A & B Module. .

$Z81t

528

SOFTWARE. DISKETTES
Enable.
Lotus 1-2-3
Micropro
ws Pro (IBM) .
WS 2000
WS 2000·

.
C.II
........... C.II

.

. ......•••••...

$235
2.5
2115

Practicorp
_••••.••.

$1811
1111

MD-1 (Oty 100)
.
MD-2 (Oly 100)
.
MF-l 3.5" (Oly 100) HP & MAC ....•••••.••.

$172
220
303

Practlword/Base/Calc III (IBM)
Above each separate

Maxell

Fuji
MD-1 (Oty 100) ...................••••••••• _
MD-2 (Oty 100) .
. ......••••••••••.
MF1 3.5" (Oty 100) HP & MAC.
M02HO (Oty 100) IBM-AT.

$1511
11111
21111
5411

SOFTWARE NON-RETURNABLE

MINORITY HI-TECH INDUSTRIES
5021 N. 20th Street, #10261
Phoenix, Arizona 85064
Other Information: (602) 890-0596

[~)I

* WE BUY *

SURPLUS GOODS

~

~

Prices reflect 3-5% Cash Discount. Shipping on most items
$3.00. Prices and availability subject to change without
notice. Send cashier's check or money order
All
other checks delay shipping 2 weeks.
ADD 1'185
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Dallas, TX

$41111
405

Smart modem 1200. . .
. _....••••••••
Smart modem 12008 (IBM) ..•..

Your situation appears to be one that
does not require an LAN-yet! But you
would probably be better off if you did
plan for one, especially if you intend to
move up to a true relational database
system. Even your simple file sharing
could cause some potentially disastrous
problems without the ''safety net" of true
LAN software. I am referring to problems
that occur when two individuals access
the same file simultaneously. Under certain conditions, it is quite probable that
when two people write to the same file
at nearly the same time, the resulting file
will be incorrect from either's point of
view. Worse yet, a condition called "fatal
embrace" can essentially hang up the entire system until it is manually reset.
Another point to remember is that not
all software is ready for multiple users,
although most LANs provide some
mechanism to make it usable while avoiding the problems I've mentioned.
'TWo suppliers featuring LAN hardware
and software are Corvus Systems and Orchid Technology. Another possibility is to
purchase an IBM PC AT and IBM's networking software (when it becomes
available).
Corvus can be reached at 800-4CORVUS. Orchid Technology is located
at 47790 Westinghouse Dr., Fremont. CA
94539, (4/5) 49D-8586.-Steve

TRACK BALLS

ARE BETTER

Dear Steve.
I use my Zr I00 almost exclusively for
word processing and other nonnumerical

data-manipulation tasks. I find the number
pad to the right of the keyboard useless
except for the cursor-control keys. which
I think are tedious and clumsy.
What about this: replace the number
pad with a track ball for cursor control.
Or even better. an upside-down mouse (I
never could understand why they had to
run around on a tabletop-mine is always
too cluttered) with one or two appropriate
function buttons.
Is this possible? Am I the only one who
would use such a gizmo? Where can I go
for information on how this might be
done?
MICHAEL R. 'THOMAS
Port Arthur. TX
Some people who use track balls and
mice daim that they would never go back
to using cursor-control keys again. That
is why several companies are making
these devices for micros. Your idea to incorporate such a device into a keyboard
is a good one, but it will have to be done
by keyboard manufacturers. There is no
easy or economical way to modify your
Z-IOO keyboard, due to the differing
natures ofkeyboards and mice and their
interaction with a particular program. A
keyboard sends a unique code to the
computer for each key as it is pressed.
A mouse or track ball does not generate
the same code when it is used, and the
information it does generate usually
enters the computer through a different
port.
Add-on mice are sold with utility software that translates the signals from the
mouse into usable information. A word
processor. for example, has been written
to accept the control codes generated by
certain keys (the cursor keys) and always
expects those codes to come from the
keyboard. Most current software is not
written to take advantage of mice or
track balls and would have to be
modified to use these devices. Ofcourse,
Microsoft's WJrd program was written
spedfically for a mouse. Other programs
are appearing that also use mice.-Steve

POWER-LINE POLWTION
Dear Steve,
I greatly appreciated your article "Keep
Power-Line Pollution Out of Your Computer" (December 1983. page 36). A nearby lightning flash once damaged a transistor board in my RCA television.
1b protect my IBM PC I am using the
Radio Shack filter strip (cat. #26-1451).
(continued)

IMSI P ..esellts PC Pailltb....sll

M

With PC Paintbrush, you'll now be
able to do things that you once only
dreamed about.
Because, like your dreams, you'll be
working with a palette of up to 256
vibrant colors and shades, depending on your color card.
And, as you'll notice, you'll also have
drawing tools, drop-down menus, and
a range of brush widths and shapes.
Plus your choice of mouse or joystick.

All of which makes it great for
designing everything from fliers and
report covers to greeting cards and
birthday banners. (For a wall-sized
work of art, just print sideways.)
The possibilities are endless. But the
best way to see for yourself is to see
for yourself. Get a demonstration at
your nearest computer store.
Then, draw your own conclusions.

In addition to freeform drawing, you'll
be able to draw precise triangles,
rectangles, boxes, circles and ellipses.
You'll be able to cut, paste, and move
things around. Even enhance graphs,
text, and images from other programs
like Lotus 1-2-3, Microsoft Word,
and SuperCalc 3.
But don't stop with painting.
PC Paintbrush also gives you an
electronic type shop to work with.
Several fonts, from Olde English to
Computer. Each in seven styles
'boldface, italics, underline, etc.) and
,ven sizes.

"'7#JfIi?
H

SOFTWARE PUBLISHERS

Inquiry 352

INTERNATIONAL MICROCOMPUTER SOFTWARE, INC.
633 Fifth Avenue· San Rafael, CA 94901·415/454-7101

RUNS ON:

IBM PC/compatibles,
and Corona PC, 192K
RAM. IBM PCjr., and
Mindset, 256K RAM.
HP 150, 320K RAM.
All require DOS 2.0 and
up and 1 drive.
Summagraphics, Mouse
MICE:
Systems, Microsoft.
JOYSTICKS: Any IBM compatible.
GRAPHICS Amdek, Hercules, IBM,
CARDS:
PCjr., Quadram, Scion,
Tecmar, STB, Paradise.
MONITOR: Color or black and white.
OUTPUT:
Printers: IBM/Epson
graphics, Epson FX-80
and 100, MX 80 and 100,
IDS Non-Color, IDS
Prism Color, NEC 8023,
C-Itoh 8510, Okidata 8X
or 9X series, Radio
Shack CGP-220, Xerox
1770, PrintaColor
TC1040, Quadram
Quadjet, Transtar Color,
Diablo C150, Tektronix
4695, HP Thinkjet, Star
Micronics, Epson JX-80,
Data Products 8050,
IBM Color printer.
Plotters: HP 7475A and
7470A.
PC Paintbrush is a registered trademark of ZSOFT CORP.
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ASK BYTE

Would you please answer the following
questions?
Is it necessary to connect my IBM PC
Color Display Monitor to the O.5-A monitor outlet on the filter. as recommended
for Radio Shack monitors?
My PC is connected to the 1.2 5-A processor outlet. Is this all right?
I could not determine from your article
where the MOVs are to be soldered on this
unit. Could you tell me where they go?
Is it advisable to remove disks from
drives before turning the main power
switch on?
I also need your help on a different
problem. We have often found that our
telephone bills contain calls we did not
make. The telephone company doesrYt
charge us for these calls. but this involves
an examination of each bill and checking
with Ma Bell to determine whether we
made suspect calls.
The computerized telephones being introduced are becoming more sophisticated. but none. as yet. keeps a record of
outgoing calls. Is it possible to modify
such a unit or to inexpensively build a
device that would do this?
I have one lbuch.:rbne and two rotarydial telephones. and I would like the new
unit to be attached to one of them that
would record outgoing calls on all three.
SIDNEY BELMAN

Teaneck. NJ
The Radio Shack filter strip was originally designed for the TR5-80 Model I
computer. and the filters for each outlet
were designed to handle different types
of noise. The outlets have current limitations because the filters have current
limitations. As long as the current ratings
are not exceeded, any socket can be
used.
The IBM PC is rated at 200 Wat 120 V
AC. This works out to 1.66 A which is in
excess of the 1.25-A rating of the filter.
It is not necessary to remove disks from
the drives before turning on the Pc. It
was a problem on the TR5-80 Model I,
but the PC has an autoboot feature that
allows the disk to be inserted prior to it
being turned on.
Recording outgoing telephone calls can
be accomplished by a simple pulsecounter drcuit connected to a computer.
The computer would poll the Jine to see
if a call were being made and then read
and store the output of the pulse counter.
A suitable pulse-counter drcuit can be
found in Telephone Accessories You Can
Build by Jules H. Gilder (Hayden. 1976).
(continued)
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C COMPILERS FOR
PC DOS MS DOS CP/M-86 CP/M-80 APPLE II, lie, lie
COMMODORE 64 RADIO SHACK and MACINTOSH

~

AZTEC C86

Optimized "C"compilerfor PC DOS, MS DOS & CP/M-86
PC DOS, UNIX 110, math, screen, graphics libraries
8086 assembler, linker & librarian, overlays
IPRO-Iibrary source, debug, ROM, MASM & RMAC, 8087, large model

AZTEC C II

NEW C COMPILERS

Optimized "C" compiler for CP I M, TRSDOS & LDOS
assembler, linker & librarian, overlays, utilities
UNIX 1/0, math & compact libraries
I PRO-library source, ROM, M80 & RMAC

AZTEC C68K for MACINTOSH
VAX cross compilers

-C TOOLS & AIDS

AZTEC C65

Z editor (like Vi), C TUTOR compiler, PHACT database,
C GRAFX, UNI-TOOLS I, QUICK C, BABY BLUE for PC
to CP 1M cross, QUADLINK for PC to APPLE cross

"C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64
VED editor, SHELL, UNIX & math libraries
IPRO-library source, ROM, overlays

CROSS COMPILERS
Compile & link on HOST -test on TARGET machine
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK,
COMMODORE 64, other hosts and targets available

PRICES
AZTEC C86 C COMPILER
PC DOS MSDOS
249
CP/M-86

249

BOTH
C86/PRO
IPRO UPGRADE
Z (VI EDITOR)
C TUTOR COMPILER
PHACT DATABASE
C GRAFX
SUPERDRAW
UNI-TOOLS I
QUICK C

399
499
250
125
99
299
99
299
99
125

AZTEC C II C COMPILER
CP/M

199

CIl/PRO
IPRO UPGRADE
TRS 80 MODEL 3
TRS 80 MODEL 4
TRS 80 PRO (3 & 4)

349
150
149
199
299

AZTEC C65 C COMPILER
APPLE DOS 3.3
199
PRODOS
CALL
E EDITOR
99

MANX SOFTWARE SYSTEMS
Box 55
Shrewsbury, NJ 07701
TELEX: 4995812

AZTEC C CROSS COMPILERS
PDP-11 HOST
2000
PC DOS HOST
750
CP I M-86 HOST
750
CP I M-80 HOST
750
APPLE HOST
750
VAX HOST
CALL
MACINTOSH
CALL

TARGETS
PC DOS
CP/M-86
CP/M-80

APPLE
RADIO SHACK
COMMODORE 64
MACINTOSH

TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.
APPLE DOS MACINTOSH is a trademark of APPLE.

TO ORDER OR FOR INFORMATION:

CALL: 800-221-0440 (outside NJ)
201-780-4004 (NJ)

Australia: Blue Sky Industries - 2A Blakesley St. - Chatswood NSW 2067 - Australia 61-2419-5579
England: TAMSYS LTD - Pilgrim House - 2-6 William St. - Windsor, Berkshire SL4 1BA - England - Telephone Windsor 56747
Shipping: per compiler next day USA $20, 2 days USA $6.2 days worldwide $75, Canada $10, airmail outside USA & Canada $20
UNIX is a trademark of Bell Labs. CP I M, CP I M-80 and CP I M-86 are trademarks of DR!. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT.
N.J. residents add 6% sales tax.
'lquiry 195
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Achieve laboratory automation at low cost-connect a
DAISI'" (Data Acquisition and Instrument Systems Interface) to
your Apple@ /I or /Ie Computer.
DAISI peripheral devices ...
• Interface with Apple /I and
Apple /Ie Computers and their
lookalikes
• Work with all popular language
systems
• Come with cable, instructional
diskette and comprehensive
manual

DAISI and Apple work together as
a single system to measure,
monitor, time, analyze, control and
record a wide variety of research
and testing functions.
DAISI peripherals plug easily into
any Apple expansion slot, ready
to be used in chromatography,
environmental data collection,
evoked response, gas analysis,
spectroscopy, signal processing,
solar heating, mechanical measurement, structural testing, and
many more functional applications.
The AI13 analog-to-digital converter reads instruments and sensors and has its own external unit
for easy cable access.

DISCOVER NEW
HORIZONS IN

Dear Steve.
I am planning to build a house and
would like to provide for computer control in my home. Can you offer any suggestions?
PAUL W. MARSH

With the almost daily announcement
in the home. However. it is difficult to
know what devices will ultimately be
required.
I will be presenting a series of three articles, beginning in April, covering the
construction of the Circuit Cellar homecontrol system.-Steve •

AND NOW ••• AMPRIS'"
An easy add-on to Appleso~
BASIC.
With AMPRIS you can:
• Read and store analog and
digital inputs
• Send out analog and digital
outputs
• Set, read and control the 0109
counters
• Set, read and control the 0109
shift registers
• Make full use of the 0109 interrupt capability
Using AMPRIS is as easy as inserting an ampersand (&) command where you would normally
insert an Applesoft command. For
more information about the complete line of DAISI peripheral
devices and the full spectrum of
their applications, write or phone:
Interactive Structures,lnc.
146 Montgomery Avenue
Bola Cynwyd, PA 19004
Telephone: (215)667-1713

(Designed and manulaC1ured in the USA)
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COMPUTERIZED HOME

of some computerized device, it makes
sense to provide a means for installation

AND KEEP YOUR COSTS DOWN TO EARTH

54

A simpler circuit, not requiring a computer. would consist of a tape recorder
to record the pulses. The tape could then
be played back through the pulse
counter to see what numbers were
dialed. The tape recorder could be controlled by the pulse detector. -Steve

Urbana,IL

!~llt!);l;}J!l;)1
~WJ!l~}J!!)l)
Here's a rundown on the
DAISI Peripherals:
AI13 12-Blt Analog
Input Interface ......•.•.•....•.•$550
• 16 input channels
.20 microseconds conversion time
0109 Digital Interface
with Timers
$330
• timing and interrupt capability
• direct connection to BCD digits,
switches, relays
A003 8-Blt Analog
Output Interface .......$195-$437
• up to 8 independent channels
• range and offset adjustable
AI02 8-Bit Analog
Input Interface
$299
.16 input channels
.70 microseconds conversion time
Plus the SC14 system for frontend signal conditioning and
amplification, the UI16 isolation
system for AC or DC power input
or output, and more'...

ASK BYTE

Inquiry 151

Between Circuit Cellar Feedback, personal questions, and Ask BYTE, I receive nundreds of letters
eacn montn. As you mignt nave noticed, at tne end
of Ask BYTE I nave listed my own paid staff. We
answer many more letters tnan you see publisned,
and it often takes a lot of researcn.
If you lWuld like to snare tne knowledge you nave
on microcomputer nardware witn otner BYTE
readers, joining tne Circuit Cellar/Ask BYTE staff
would give you tne opportunity. Were looking for
additional researcners to answer letters and gatner
Circuit Cellar project material.
If you're interested, let us near from you. Send
a snort letter describing your areas of interest and
qualifications to Steve Ciarcia, POB 582, Glastonbury, CT 06033.
IN ASK BYTE, Steve Ciarcia answers questions
on any area of microcomputing. The most representative questions received each month will be
answered and published. Do you have a nagging problem? Send your inquiry to
Ask BYTE
do Steve Ciarcia
POB 582

Glastonbury, cr 06033
Due to the high volume of inquiries, pelSOnal
replies cannot be given. All lettm and photographs become the property of Steve Ciarcia and
cannot be returned. Be sure to include "Ask
BYTE" in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchm Bill Curlew. Lilrry
Bregoli. Dick Sawyer, and Jeannette Dojan.

···
··
··
.....••.••••••.•......................·

DUAL GPIB-4BB INTERFACE
BDARD

12-BIT A-D-A CONVERTER
BOARD

A Stand-Alone, Independently Controlled
Dual Channel IEEE-4BB 110 Processor. Incerface Activity Modes for Controller-inCharge, Coneroller Assigned or Terminal
Bus Slave, and ell Interface Functions are
handled transparent to Host System CPU
through an on-board CPU and oMA controll~r. User Friendly operation.

B Chennel A-D: 12 lT1icrosec. Conversion,
50KHz Sample Rate, Programmable
Gains, Offset and oiff.lSingle Modes.
B Chllnnlll C-A, 2 microsec. Settling,
Bipolar V or Unipolar I Output. Programmable Reference levels, Dual-Ported Channel Refresh RAM. 1B/B-Blt Clltll
Trlln.fllr. via liD or Memory Mapped

A&T. PIN 15274B-BOO-102

A&T. PIN 151274B-BOO-101

Two Serial SYNCIASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three B-Bit Parallel Ports, three Timers,
Real Time ClocklCalendar and Response
Programmable Interrupt Controller. Small
Proto Area with + 5 and ± 12v.
A&T. PIN 151274B-1150-101

"--

BAR CODE PROCESSOR BOARO
RGB COLOR GRAPHICS BOARD
Programmable resolution up to 512 x 512
pixels with 4 local video planes end on-boerd
graphics processor. Cotor mapper allows 16
colors from B palecte of 4096. Light pen
input. Plus more ...

The BarTender is e stand-alone I/O Processor that reeds and prints most common
Bar Codes. Includes bi-directional reeding,
ward interface. clock/calender with battery.
Extensive documentation and software.

A&T,I5R74B-1500-101 Without Wand
A&T,I5R74B-I500-R01 With Wand

Industrial Quality with Plated-Thru holes for
Wire-Wrap or Solder projects. Complete
with + 5, ± 12v Regulators, Bus Bar, Filter
Capacitors, and Manual.
PIN 151274B-4150

_

'.•..,
.

I
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AND NOW FOR SOMETHING
INCOMPLETELY DIFFERENT!
Incomplete, yes.
you have hundreds, even
But it's not just because
thousands of alternatives
we're always bringing
at every step. In fact, an
out new stories in the
Infocom interactive story
Infocom interactive ficis roughly the length of
tion collection. Nor is it
a short novel in content,
simply due to the fact
but because you're
that with all the writing In CUTTHROATS;" theriot THE HITCHijlKER'S
actively
engaged in the
In SUSPECT;" our newest
a motley band
mystery thriller, you're a
plot,
your
adventure
GUIDE TOTHE GALAxyn
and re-writing, honing involves
hardbitten salts who get wind
by Douglas Adams is the
reporter who gets the scoop
t
a shipwreck laden with
most miod-boggling story
on the society event of the
can
last
lOr
weeks and
and perfecting that we ofsunken
treasure near the
we've ever published. In the
year-the murder of a
months.
remote island where you live.
person of Arthur Dent, you'll
Maryland Blue Blood at a "
put into every one of
In exchange for your diving
fancy costume ball. Great!
In other words, only
chortle as your planet is
they offer you a piece
demolished. You'll yelp with
Except you're the prime
our stories, our work is ofskillsthe action.
Your challenge:
laughter as your life is
suspect. And if you can't
survive them, the perils of
threatened by a galaxy of
find the real killer, your
you can compIete the
seemingly never done. the
horrors. Your sides will
next by-line could be in the
deep. and escape with
the treasure and your life.
positively split as you search
obituaries.
works of Infocom, Inc.
The real reason is: an Good
luck!
the universe for ... well,
B"
you'll find out. Maybe.
ecause they re stones
Infocom work of fiction
can never be complete until you with surprising twists, unique
that grow out of your imagination.
become a part of it.
characters (many of whom
Find out what it's like to get
You see, as hard as we work at possess extraordinarily developed inside a story. Get on,e from
perfecting our stories, we always personalities), and original, logical,' Infocom. Because with Infocom's
leave out one essential element- often hilarious puzzles. Communi- interactive fiction, there's room
the main character. And that's
cation is carried on in the same
for you on every disk.
where you enter in.
way~sitis~a~ovel-inprose.
Once you've got Infocom's
And mteraction IS easy-you type
•• ,
interactive fiction in your
in full English sentences.
lnfocom, Inc., 55 Wheeler Street, Cambridge, MA 02138
computer, you experience
But there is this key differr;~c~~t'~~eri~t~1l~~B::t°#8~ea~'~~~~~~y~~8Ite,
something akin to waking up
ence between our tales and
MS-DOS 2.0,' NEC APC, NEC PC-8000, Osborne, Tandy 2000,
TI Professional, TI 99/4A, TRS-80 Models I and Ill.
inside a novel. You find yourself conventional novels: Infocom's
'Use the IBM PC version for your Compaq, and the MS-DOS 2.0
at the center of an exciting plot
interactive fiction is active, not
version for your Wang or Mindset. .
CUTTHROATS and SUSPECT are trademarks of In/acorn, Inc.
that continually challenges you
passive. The course of events is
THE HITCHHIKER'S GUIDE TO THE GALAXY is a trademark
shaped by the actions you choose of Douglas Adams.
to take. And you enjoy enormous
freedom in your choice of actions0

I

InFOCO"·

1qulry 145
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Master Piece.
puts the power at
your fingertips.

Master Piece is the most versatile
accessory ever made for IBM Personal Computers. Master Piece
combines the four most popular
IBM® accessories into one elegant
accessory offering the most convenience and best value available.
A SWIVEL BASE
The Master Piece has a swivel so
you can adjust the viewing angle of
your monitor with just the touch of
a finger. Since the Master Piece
swivels with your monitor, its
switches and static control are in
front of you at all times.
FIVE SWITCHED OUTLETS
Stop searching for outlets to plug
in your peripherals. Master Piece's
five outlets put your entire system
at your fingertips. Power up with
the "Master" switch, then use the
individual switches to control your
peripherals. Touch the "Master"
switch to shut down and you'll
never accidentally leave your peripherals running overnight.

·1111111'1111"'"

SURGE SUPPRESSION
CIRCUITRY
Power surges, spikes and line noise
are responsible for 70-90% of all
PC malfunctions. They can wipe out
memory in your Pc. taking hours of
hard work with them. They can zap
your delicate chips, sending your
PC in for costly repairs. Master
Piece clips surges and spikes at a
safe level. You end up with an IBM
that's more accurate and reliable.
STATIC PROTECTION
Even you are a threat to your IBM.
During the day you build up static
charges-as much a threat to your
PC as surges and spikes. Master
Piece offers an elegant alternative
to expensive and unsightly static
mats. Just touch its nameplate before you begin work and static
charges are grounded.

If you bought these accessories
separately, you could spend more
than $200. Master Piece's recommended retail price is under $150.
Available now from IBM dealers
everywhere.

Inquiry 169

WAmI KENSINGlDN'M
I~ MICROWARE

251 Park Avenue South
ew York, NY 10010
(212) 475-5200 Telex467383 KML NY
Trademarks Master Piece/KenSington Microware Ltd
IBM/International Buc;iness Machines
~ 1984 KenSington MlCroware Ltd

C·L·U·B·S &

• VISIT WITH APPLE
USERS-Ideas. information.
and the latest computer
news are available to
members of the Arkon Infosystem. a 24-hour 300-bps
bulletin-board system
operating in Toronto.
Canada. Upload. download.
electronic mail. and public
messages are a few of its
features. Also included are
20 conferences. 10 megabytes of storage. and on-line
help. The annual fee for
using the system is $19.95.
but inquirers can log on
under the "Guest" user
function. Questions about
the system can be sent
through the (F)eedback-tosysop function of the Arkon
Infosystem at (416) 5937460. Other details are
available from David
Fingold. Arkon Infosystem.
409 Queen St W. Toronto.
Ontario M5V 2A5. Canada.
(416) 593-9653.
• CHAMELEON ADVOCATE
The National Chameleon
Users Group (NACHUG) produces a newsletter. The
80/88 National Newsletter. that
contains hardware and software reviews. updates. and a
users forum. Member discounts are provided on peripherals and accessories.
Membership is $12 a year.
Contact Steven Bender.
NACHUG. POB 28360.
Queens Village. NY 11428.
• SIG. NEWS FOR PUBLlCDOMAIN SOFTWARE
PC-SIC News. a newsletter
from the PC Software Interest Group (PC-SIG). is
devoted to public-domain or
user-supported software for
the IBM PC and compatible
computers. It lists the disks
in the library. updates recent

~·E·VV·S·L·E·T·T·E·R·S

disk arrivals. and encourages
patches and feedback from
users. The members have
compiled a directory with a
subject index and listings.
Contact the PC Software Interest Group. Suite 130.
1556 Halford Ave.. Santa
Clara. CA 95051.
• C-CLUB IN RIVER CITY
The River City Commodore
Club is a nonprofit organization that meets twice a
month to promote interest
in all Commodore computers. The group features a
large club library. help
groups. and basic and advanced tutorials. For details.
write River City Commodore
Club. POB 4298. North Little
Rock. AR 72 116.
• COMPUTER AND SOFTWARE LAW-The Center for
Computer/Law. a nonprofit
educational institution. provides research and educational services in computer
law. The Center produces
Computer/Law Journal. an international journal on the legal
issues of computers. telecommunications. and the information industries. It also
publishes a quarterly law
review. Software Law Journal.
that contains scholarly articles from computer law experts. as well as a bibliography of software law and a
directory of recent cases.
Contact the Center for Computer/Law. POB 3549. Manhattan Beach. CA 90266.

• MANY SHARED
BENEFITS-The First
Attache/200l User Group
(FAUG) produces a monthly
newsletter titled Where It·s
Att. Members meet quarterly. have access to publicdomain library disks. and
receive support by telephone and networking. The
club can be reached on
CompuServe at 70346.63.
Annual dues are $35. Contact Charles Raisch. FAUG.
1827 Haight. San Francisco.
CA 94117-2791. (415)
221-3415.
• NO TIME LIMITS SET
YET-In northern Idaho a
24-hour bulletin-board
system called I-PACE features Atari downloads. Passwords are not required. no
time limits are set. and people add to it frequently. The
BBS number is (208)
772-9421. Contact Robert
Marshall. POB 5123. Coeur
D·Alene. ID 83814. (208)
772-5922.
• CHRISTIAN COMPUTERISTS-Christian programs. a member's exchange. a monthly newsletter. and discounts on computer supplies are available
from the Elect Christian
Computer Club. For details
and a free issue of the
newsletter. ElC Electletter.
write to the Elect Christian
Computer Club. Department
LAI. POB 31022. Chicago. IL
60631-0022.

CWBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing community. Emphasis is given to elec-

tronic bulletin-board services. club-sponsored classes. community-help projects.
field trips. and other activities outside of routine meetings. Of course. we will
continue to list new clubs. their addresses and contact persons. and other information of interest. To list events on schedule. we must receive your information at least four months in advance. Send information to BYTE. Clubs
& Newsletters. POB 372. Hancock. NH 03449.

• TRIANGLE dBASE USERS
GROUP-Members of a
users group for dBASE II
and III meet at 7:30 p.m. on
the second Wednesday of
each month in the Dreyfus
Auditorium of the Research
1riangle Institute in Research
1riangle Park. North Carolina. A bimonthly newsletter
is available on CompuServe
(70156.404). and a publicdomain library of application disks is planned. Annual dues are $10. Send a
self-addressed. stamped
envelope for a sample newsletter to Rich Slatta. 1riangle
dBASE Users Group. 2618
Davis St.. Raleigh. NC
27608. (919) 782-8926.
• NEWSLETTER WITH
FOCUS-Users of Lotus
1-2-3 and Symphony can
focus on applications with
uarn Mode. a monthly
newsletter from Systems
Consulting. Among its features are book reviews. solutions to problems. questions
and answers. and updates
on Lotus products. Article
contributions are welcome.
uarn Mode is $30 for 12
issues. Request a complimentary copy of the first
issue from Systems Consulting. POB 982. Palo Alto.
CA 94302. (415) 326-8605.
• FRIENDLY USERS
Business computer users in
the Chicago metropolitan
area form the 'Tandy Business Users Group. which
meets on the third Wednesday of each month. The
monthly newsletter. T-BUC.
contains a schedule of coming events. workshops. and
forums. profiles. meeting
notes. news releases. and
product announcements. An-

(continued)
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GET SERIOUS. STOP PAYI G HIGH PRICES NOW!
THOUSANDS OF AVAIlABLE ITEMS. CALL FOR COMPlEIE PRICING.
SYSTEMS

PlUNTERS DOT MATRIX

IBM PC
2561<, Two 360KB Disk Drives, Color
GraphicsIMonochrome Graphics board,
Parallel Printer Port, Monochrome Display
<Amber/Green), DOS 2.1.
UST PlICIl SZI5O.00 - ONLY SZOI5.00
5lJPD n 10 Meg Upgrade . " $2715,00
IBMAT """""."""",,11"0"

STU MIa<>H1CS Gemini lOX , , . 2SlI.00
Gemini 15X
3811.00
EPSON RX-BO FIT . .
, . , . , . , .. 32lI.00
FX-BO ................•• , . , . , .. 3411.00
FX-lOO
"
",
,.,
1411.00
LOI500
, .. ,.,., .•. ,., ,12l1l1.00
OItlllATA 92A
" . 3811.00
93A
1411.00
84A .. " .. "
"
_.00
PAIIIASOH1C 1091
au
TOSBIBA 1350-P , ,
, 13l1l1.00

IBM SOPTWAltE
LOtUS 1-2-3
,.,,.,.,
$ZlI5.00
LOtUS Symphony, . , . ,
,_,1IlI
MIa<>PaO Wordstar .. ,.,."".248,00
ASCII Ilopc.- For IBM . , , ,
, , . 125.00
Wordstar Professional,
3511.00
,,,,.,.,.,
,248,00
Infostar
Multimate ,."
" " " . ,2elI.00
MIa050PT Word
,
,,
2ZlI.00
Word WlMouse
,.""",
2711.00
Multiplan. , . , , , , . , , ,
, .. , 138,00
Project ... , . , , . , , , , , .. "
, . , 1511,00
ASHTON TATll Friday . ,
, 1711.00

MONITOItS
JlMDEJ: 300
300A " "

, , , .. , . , . , .. 1211.00
"
145.00
310A ,
,.,.,
""" .1• .00
Color!+ .,
,., .. ".,.,.,.", .2elI.00
COlorU"",.,."., ..... ""., ,4SlI.00
TlllUUII Composite Amber " " " . 1111.00
121/122
".,.,.,., .1411.00
420 (RGBl
"
" "
4311.00
415 (RGBl
, ,.,.,.,
_.00
PIIHCIlTON GUPBICS HJ(-12 .. ,_.00
SR-12 .. ",. ".".,
125.00
MAX-12.,.,.,." .. ,
,1811.00
Z1l1IIJTB ZVM-122 Amber
115.00
ZVM-123Green ..... ,.,.".,
115.00
HIlC 1201 Hi Res Green,.,." ".125.00
1205 Hi Res Amber, . , . , . ,
125.00
1206 Green, . , . , .. ,
, , , ,85.00
1CI215 Composne Color w/audio ..215.00
1Cl216 Color RGB .,.,
334.00

dBASE U " " " " .... " " . " " .:zeo.OO
dBASE ill",.,.,.,., .. "
,3411,00
Framework.,.".,.".".,.". ,3511.00
UP1lDJlJl SOP1WAe Volkswriter 1111.00
Volkswriter Deluxe ... , ... , , . , , , , 1•.00
POX • G1llUl1l Quickcode " , , . , . 138.00
dUtil",.,.",
,.",.,
511.00
dGraph .. "
"""
1411.00
MIa<>aDI Rbase,4000 .. , .. , . , . 2lI5.00
PPSWrite,.,.",
"""., .. 811.00
Rle""
"
""
811.00
Report
" .. ,., •.. "
,811.00
Proof, , , , . , . , . , ,
" , , , , , , .. 711.00
Access " " " .. "
" " """.711.00
EHUGUPBICS . ,
2elI.00
NOnON UTWTDlS
,
511.00

MODEMS

IBM HAltDWAltE
AST Six Pack Plus 64K

,
2SlI.00
MegaPlus U . :
2SlI.00
PC Net I Starter Kit .. ,
830.00
QUAD1IAM Ouadboard O.K
2111.00
Ouadcolor I or Microfazer 64K
205,00
Ouad1ink , .... ,.,." .. " .. ,." ,4711.00
MIaoscIIlIIICIl
10MB WInchester . , , , , ,
, 7lIll.00
BEaCUU!S Mono Graphics
,32lI.00
COlorCard ... " " " " . "
, .111l1.00
PIAHROH1CS Colorplus . ,
·3811.00
ST1l Rio plus 64K . , "
, , , ,2411.00
Super Rio",........ ",
, .. 2SlI.00
Graphix +U NEW , . , , , ,
,3011.00
TllAC 55B , , . , . , . ,
, , , , , , . 124.00
55F"",."""
""",." .180.00
TAHDON 1¥1OD-2"... . " " " 1711.00
IBM Floppy 1.2 Meg
, .. ,. a u
TALLG~ 12MBWlTape,
27l1ll.00
RAM 64K upgrade .,.,."
, , 35.00
RAM 256K upgrade
, , , . , . , . 28.00
MOUSE S1ST1lMS Optical Mouse ... 1811

AlSO· ICCMP. PDSYST. OacBID.
TITAN AND 0T1I1l1IS

PlUNTERS I.E'I'11!R QUAUTY
1IIIOTJID HR-15
, , , . , . , .. 375.00
HR-25
.
62lI.00
HR-35 " " .. " " . " "
" .. " 8511.00
JU]a 6100
"
, .. 4211.00
"
8511.00
HIlC 2030
2050 . " " "
"
"." .. 7lIll.00
3530 " .... " " " "
" " 12Zl1.00
3550. " " " " " " " " " .
15311.00

BAYES 1200
"",.".,. ,_.00
1200B
,.",.,.,
,
,3111.00
300 .. ""."
,111l1.00
Micromodem lie, .. ,
, , . , , .2111.00
ANCHOR Mark X " "
1011.00
Mark XII. ,.".,
" , . " " , ,248.00
Volksmodem
,.,.,.,."
511.00
NOVATlON Smart Cat Plus
au
Access 1-2-3 .. , . ,
, . , .4111.00
Apple Cat U"
""". ,2311.00
JCat.,
".,.,.,.".,
1IlI.00
U.S. ROIIOT1CS PC Modem
,. 315.00
Password
"".,.,
,3411.00
PaOMJmIIlUS Promodem 1200,. 32lI.00

APPLE PItODUCTS
MIa<> sa AZ drives "
" " " 1711.00
UNA EUIE I. , . , .. ,
2111.00
TllACdrive ".,.,.,
,., ,1811.00
APPUl Compatible drive . , , , , , , , , 1••00
WESPIlR Interface .. ,.,.,
, .•.00
IIUJlIlIlUD 16K. "
138.00
SYST1lII SAVER Fan .. , , , , , , . , . , .•.00
MIa050PT Premium lie
2711.00
""" .211.00
Softcard CPIM ,.,
Multiplan",.,
",.,., .1211.00
MAC Multiplan (MacIntosh) ,
,. 1211.00
Basic (Macintosh) . , ,
, 1011.00
APlICORlil Seria1 Card ",.,.,.,., • .00
z.ao Card
" .. "
511.00
ASCII Express Professional
, . , . , 8lI.00
IIllDlL SIS
"
"
111.00
DiS
" .. "
27.00
J:0AlJl Touch Tablet, ,
, . , 711.00
BAYES Mach ill 10yStick
, , , , , . , 38.00
1'IIUHD1lIlCLOCJ:, .. , . , ,
,
1111.00
MOCJ:I1IIGIIOlIJtI)
"
, au
APPUlIIOUSE 0
" " "
1211.00
VlDU Ultraterm
,.,,.,
1711.00
80 COWIDI/64K Interface lie only IIlI.OO
80 COWIDI Card U+ only
,,511.00
WE 5UPPOn TBISE FIIIIE S1ST1lMS:
Apple.
IIIJI, 5Myo _

-.

c--e.
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nual dues are 535 and include a one-year subscription to the newletter. For an
application and further
details, write Carlos Hidalgo,
T-BUG, 311 Longview Rd ..
Waukegan, IL 60087, (312)
623-9661
• EXCHANGE ATARI NEWS
The Atari Computer Club of
the Palm Beaches produces
a monthly newsletter. The
Poke/d Press, that features club
news, pen pals, participating
businesses, news from
shows, and software and
product reviews, and
welcomes the exchange of
newsletters with other Atari
groups. Contact Jim Woodward, Atari Computer Club
of the Palm Beaches, Apt.
B-IOI. 15993 Southwest 8th
Ave.. Delray Beach, FL
33444.
• SPECIALIZED NEWS FOR
ACADEME-Theories in the
field of word processing are
addressed in Research in Word
Processing Newsletter, a ninemonth publication from the
Liberal Arts Department of
the South Dakota School of
Mines and Technology. It
functions as a clearinghouse
of information relevant to
computer-based writing instruction at all educational
levels and contains original
research, article abstracts,
bibliographies, and software
evaluations, Article submissions are welcome. Contact
The Editors, Research in Word
Processing Newsletter, Liberal
Arts Department. South
Dakota School of Mines and
Technology, Rapid City, SD
57701-3995,
• FOR NEW VENTURES
A monthly newsletter.
Compu-Venture, contains software reviews and information on how to make money
using your microcomputer,
Subscriptions are 520 a
year. Contact Microcomputer
Software & Consultants, POB
1039, Mount Vernon, NY
10550,

• MORE FOR ENCORE
Encore 100 and 200, two
software-based portable network analyzers that are
designed for data-communications monitoring, diagnostics, and emulations, now
have a users group sponsored by its manufacturer.
Digitech Industries. A
newsletter, Encore Communicator, serves to solve
user problems or print user
programs, Application engineers answer hardware and
software questions and
supply needed information,
To receive a business-reply
registration form, contact
Joseph Luciano, Digitech industries Inc" 66 Grove St.,
POB 547, Ridgefield, CT
06877, (203) 438-3731.
• COMMODORE IN SILVER
The Silver State Commodore
Users Group of Las Vegas,
Nevada, meets at 7:30 p.m.
Wednesday nights at the
local YMCA. The 54 per
month dues entitle members
to vote and to copy any of
35 public-domain programs.
Though most members use
Commodores, the group is
not limited to a particular
computer. The club offers
ongoing classes in BASIC.
program demonstrations,
and assistance, Contact
Karen Douglas, Silver State
Commodore Users Group.
POB 81075, Las Vegas, NV
89180,
• FOR THE FORTUNE
Users of the multiuser
Fortune 32: 16 can join
/u/fortune, a group that
meets in Cambridge, Massachusetts, on the first
Thursday of each month.
Meetings include presentations of new software, small
group discussions, and user
support. A monthly newsletter is produced. For complete information, contact
Josh Lobel or Mark
Palmeri no, /u/fortune, Suite
28, 20A Prescott St., Cambridge, MA 02138, (617)
876-4763 .•

When all else
f

Most diskettes are pretty good.
And some of the time that's good enough.
But next time you throwaway one that won't
format or you lose the cash flow analysis you've
been working on for weeks, make a mental note to
try a box of Dysan diskettes.
They're better.
So much better, in fact, that major computer
manufacturers put their names on our diskettes
and sell them as their own.
Without fear of failure.
You see, we make our diskettes better with
advanced manufacturing processes that our
competitors have yet to figure out.
And we test them.
Almost to the point of absurdity.
Dysan diskettes are inspected almost a hundred
times as they come down the line. They're tested
to performance levels way beyond industry
standards. And each one is certified to be 100
percent error free.
Then our corporate quality assurance fanatics
come along and check them all over again. For all

the same things. Plus some things only they
understand.
When we're done, you get exactly what you
wanted in the first place. Diskettes that will record
and retain all your data all the time.
We don't expect you to keep all that in your
mental note, but we would like you to remember
your last diskette failure.
And when your computer products dealer
offers you another box of pretty good diskettes,
tell him you're ready for something better.
Dysan.
Call toll free for the name of the Dysan dealer
nearest you. (800) 551-9000.
Dysan Corporation, 5201 Patrick Henry
Drive, P.O. Box 58053, Santa Clara, CA 95050,
(408) 988-3472.

Dysan"
Somebody has to be better
than everybody else.
Inquiry 98

Dysan is a registered tradermrk of Dysan Corpor.uion. © 1984, Dysan Corporation.
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Bettersoon~

Better Sooner.
Computers don't ever get
headaches.
But the people who use
computers do.
Quite clearly, as PC Magazine
spells out, that's not the only
trouble they're having.
In case you're tempted to dismiss this as trivial, there are two
things you should be aware of:
First, more than twenty states
are already preparing legislation
to force some improvements.
Second, if computer users
suffer, so does business.
Because computers are only as
fast and accurate as the people
who operate them.

You are not a machine.
Computers are designed by
engineers.
They usually know a lot about
technology but very little about
people.
Which is why so many computers are technically impressive
but strangely unnatural to use.
Ericsson, in
its very Swedish
Eye strain
55% way, has alBack pain
43% ways believed
Headaches
30% that excellent erShoulder
25%
Hand/wrist
18% gonomic design
Neck pain
15% isn't a privilege.
(Source: "Ergonomic
It's a right.
Principles in Office
That it isn't
Automation" Pub.
1983 by E.I.S. AB,
a noble gesSweden.)
ture but demonstrably good for business.
It's an attitude that has made
Ericsson No.1 in Europe twice over:
First, as the giant of European
telecommunications.
Then again as Europe's biggest
workstation company by far.
(You couldn't ask for a
better marriage of technology for
the future.)
Here is one example of how
they got there.
It's the first of a whole range
of computers to be introduced in
the U.S.A.

The Ericsson PC.
It's Ergo-Intelligent:"
Ericsson has spent $300 million finding ways to make
people and computers work better
together.
Here are some of the results.

Ergo-Screen.

1M

Aspirin gets rid of a headache.
Ergonomics gets rid of the cause.
The Ericsson PC monitor has
a non-glare screen.
With restful amber characters
on a specially developed, lowfatigue background color.
Even the shape of the actual
characters was specially developed
to allow easier recognition of
difficult to distinguish letters
like 0 andQ.
On the monochrome monitor,
the resolution is double that of
IBM's, so clarity is remarkable.
You can even have characters
and graphics on the same screen.

Ergo-Space~

The system unit is onethird smaller than IBM's.
It even fits under
your desk in a vertical rack.
So your desktop is
your own again.

IBM Compatible.
Many companies claim to
be compatible.
Some are. Some are stretching
the truth.
The Ericsson PC boasts the
highest compatibility rating there is.
It's operationally compatible.
You can take advantage of
thousands of PC-compatible programs already available.
In fact, with the best-selling
software, the program and data
disks are interchangeable with
those of the IBM Pc.

Service. Not Excuses.

Ericsson wouldn't give you
anything less than on-site or
carry-in service. The choice is
Ergo-Arm:"
yours.
Thousands of
people get neck
3 Free Offers.
and muscle pain
Ericsson will send you revealfrom inadequate height
ing literature on ergonomics.
and angle adjustment.
Also a detailed brochure on
The Ericsson
the Ericsson pc.
Ergo-Arm lets you
And arrange a hands-on test
move your screen if you ask for it.
exactly where you want it.
Call toll-free 1-800-FOR-ERGO.
Better than back pain,
wouldn't you agree?
Ergo-Touch~

The keys are full-size and the
layout is ergonomically planned
for greater accuracy and speed.
Yet the keyboard is 20% more
compact aQ.d less than half the
weight of IBM's.
Even the cord is adjustable to
suit left- or right-handers.

Ergo-Color ~
Even the color of the case is
ergonomically selected to be restful to the eye over many hours.

ERICSSON

IBM is a trademark of International Business Machines Corp.
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eSanyo 555-2'5
Now 51 Dollars Less

The Silver FOX™ Trots
Through Lotus like 1 ,2,3

for monrhs a competiror has been selling Sonya 555·2'5 for 0 bit less thon Sconsdole
Systems no mor€'. Of course. we still include more free sohware like (1) SkeTch. (2) 15 Gomes
DOIprnOle (4) Diognostics and Utiliries. (5) P,e. Filer. and (6) 15. Manager.And now we hove

(J)

the best PflCP for Ihe 555-2. as well as the OTher models.
Plus tf you menllon this ad when you buy your Sonyo from xOffsdole you con buy on RS- 232
:'0" 01 on eXIra 128K of RAM Of rhe same 'ime for a mere i69.
To paraphrase Oogey if you don', buy your Sonya from Scottsdale 5yosfems you'll regret if;
moybE' nOI lodoy maybe nOf tomorrow bur soon and for the reSI of your life

The Silver Fox has always run hundre-ds of programs originally wrinen for the IBM-PC. Now
with its new compatible vide-o board and GW Basic it runs the- mosr popular and powerful
software in microcomputing. including lorus 1 2.3. dDASE II. MultIplan rhe PFS senes and
even Flight Simulator. Yer you srill gel on incomparable combination of hardware and
software aT a price Thor invires comparison.

Ask abOUT our open occess package

MORE HARDWARE
Each Silver Fox come-s WiTh on 6066 CPU. 256K of RAM monochrome- and color video
and a printer port all on a singte board. Plus you ger more rhan rWlce The storage of a
srandard Pc. 1.6 Megabytes on dual 5 1/4" floppys. and rhe Fox will read and write TO all
popular PC formats.
Standard equipmenT also includes a bener keyboard and
1'" high-resolution. green
monochrome monitor. with a fuU 25x60 column display. And alrhcNgt" the Silver Fox doesn I
have "compolible" expansion slors you can odd serial potts madt>m ploners printers.
JOYSTicks. and 6067 co-processor. ondlot a hatd d! \tDecause the Silver Fox is born on a lotall) OvtOt1l01
hf'le in Japan it ;~ simply more
reliable than pes that are assembled by hO'nod So Wf?
~och Silver Fox with a one year
limited warranty four times the industry stondord.

\~
If you',e looking for mOXlmum comporibiHry.
minimum prices. notionwide service. you
should consider buying a Columbia from
Scons<:!ole Systems. Each system comes
wilh MS-DOS 2.1 Bosico 2.0. Perfeo Writer
Calc. Speller. Filer Fast Graphs. Home
Accountant Plus Space Commanders A11
Tutorials and T.I.M.IV dora bose managel.
We have the besr prices on all Columbios
Including the new 1600·1 V Plus or VP Plus
WITh 256K. keyboard. and video cord for'

FREE SILVERWARE

Closeout
f)Sanyo1100's
Sonya MBC 1100 compute", wirh TWO built-in
360k drives 1T green phospher moniTor. 80
column/25 line display. plus over ~2000 of
the best-selling Micropro software- including
WordStar. CalcSror. MailMerge Speltstor
ReporTStor. DotoStor' CPIM and DASIC. Not a
souped up Commodore Or a portable- with
unknown software· but a powerful combination of hardware and software for business
use-. while They lost.

Were this not enough. each Fox comes with the besl free software bundle in rhe business
including:
Sketch
Spell
MS-OOS 2.11
Malli,
Col¢< GASIC
15 Gomes
WotdSrot
GWMSIC
F1LEGASE
(alcSlar
PC File III
HAC>fN-OQS
Easy Wrirer
Qwikdisc
PO Disk
Datemate

If you didn't think your

$1397

could buy you this much computer, give us a call
and we'll rush you a brochure that will tell you how it can.

$1717

ColorFox
PRINTERS

TERMINALS

, I

'&/

-;1t\/ I \

Scottsdale SystemSLtd.
617 N. Scottsdale Road, Suite 0, Scottsdale, Arizona 85257

Ampex 210
w/14 emulations
Wyse 50

£434
£499

.,. (602) 941-5856 EB
Call 8-5 Mon.-Fri.

Also grear prices on other Ampex and
Wyse terminals. as well os ADDS
Televideo. Qume. and Ze-nith.

We participaTe in atbirrarion for business and customers Through the Bener

PLOTTERS
HI DMP·29
HIDM~40

HI DMP·41

Dusiness Oureau of Maricopa Counry.

£1795
£745
•.....•. £2340

MODEMS
Password
Prometheus

£308
. . . . . . • . £339

Compatible Drives
Teac Slimline
F054A (160K)
FOSSil (360K)
F055F (720K) ....

£69
£139
£159

SINCE 1980
TELEMARKETING ONLY: If you plan ra visit please call first for on appaintmen!.
Prices listed are for cosh and include a 3% discount. We sell on a Ner 30 basis to
Fortune 1200campanies and universities. No C.O.D:s or A.P.O:s. P.O:sadd 2%.
Visa. Mastercard odd 3%. Az. residenlS odd 6%. Prices subject to change.
product subject to availability. Personal/company checks toke 3 weeks to clear.
All items listed are new wirh manufacturers warranty. 0·20% resracking fee for
rerurned merchandise. Shipping eXira-products are F.O.Il. point of shipmen!.
Software is nor warrontied for sUitC1f.ility. Registered trademarks: Televideo·
Televidea Systems. Inc.: Silver Fox M. HAGEN·D05-Scattsdale Sysrems. Ltd.:
Cammurer·Visual Com urer Incor orated:'.

DIABLO LQ SALE

Diablo 630 API
Diablo 620
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$1499
$715

Gemini 10X

Power Type
Radix 15

$244
$299
$589

EpsanFX-8Ot .. ~£180 off
Epson PJ(.8Ofl . 'JiNE £100 off
Tolly Spinr 80
£254
Okidata 92~ •. £125 off
Okidata 93 ~ .. £210 off
Okidata 84 . . . . . . . .. Call
DatapraduclS
8050 "loaded"
£1344
Tolly 160L
£589
Panasanic 1091
£298
Toshiba 1340
£707
Toshiba 1351
£1222

LETTER QUALITY
Juki 6100 . . . . .
Juki 6300 . . . . .
Silver Reed 400
Silver Reed 500
Silver Reed 550
Silver Reed 770
NEC's . . . . . . . .
Daisywriter 2000

. . . . . £398
. . . . • £719
£249
£299
£409
£724
.
Call
..... £824

B·O·O·K

ALAN TURING:
THE ENIGMA
Andrew Hodges
Simon & Schuster
New York: 1983
600 pages. $24.95
COMPUTER GRAPHICS
PROGRAMMING
Gunter Enderle. Klaus
Kansy. and Gunther Pfaff
Springer-Verlag
New York: 1984
560 pages. $39
DATA STRUCTURES AND
PROGRAM DESIGN
Robert L. Kruse
Prentice-Hall
~#.Englewood Cliffs. N): 1984
·YV:z.F486 pages. $29.95

ALAN TURING:
THE ENIGMA
Reviewed by
G. Michael Vose

A

nd thus it was that ...
thinking in his spare
time. an English homosexual atheist mathematician ... conceived of the computer." This startling claim is at the heart of the first major biography of Alan Mathison 1l.iring (1912-1954). a man
whose legacies include the 1l.iring machine and the 1l.iring
test. Andrew Hodges has uncovered the genius of this
complicated man and recorded the evolution of his ideas
within the unique context of the tumultuous times in which
he lived. Hodges's fascinating study adds new information to the history of computer science. counters its allAmerican bias. and claims a rightful place for the eccentric Alan 1l.iring.
Revising history is a risky endeavor. The task demands
rigorous scholarship and the courage to successfully'
challenge the assumptions of the past. Hodges's Alan
Thring: The Enigma brims with painstaking research and emphatic interpretation. No less an authority than the New
ILWSTRATED BY IVAN POWELL

York Times (December 4.
1983. section 7. page 80)
has labeled this volume a
work of major literary
importance.
This praise derives from
the wealth of ideas exposed and illuminated in
the book. from lucid discussions of complex mathematics to revelations about
the secret cryptography
work accomplished by 1l.iring and others during World
War II. Through this work.
the fortunes of war contributed significantly to the
creation of the British
computer.
In Bletchley Park. a
London suburb. the cryptography group worked to
decipher codes generated
by the German army's
Enigma machine. While
1l.iring·s inventiveness was
instrumental in breaking
these codes. his life was full
of naive contradictions.
similar in nature to the
Nazis' refusal to believe
that the codes of their
cipher machine could ever be broken.
Hodges is sympathetic to the idea that the Allied victory in WWlI hinged on the battle in the Atlantic in which
Hitler's U-boats tried to isolate Britain by cutting off her
sea supply routes to the West. Here. the breaking of the
Enigma codes made the difference between victory and
defeat because deciphering German naval messages
helped transatlantic convoys avoid the U-boat wolfpacks.
But it is Hodges's contention that 1l.iring came up with the
major formulations of modern computer science that
makes this biography so significant.
Of course. the Universal machine (now known as the 1l.iring machine) that 1l.iring conceived in 1935 and described
in a 1936 paper called "On Computable Numbers. with
an Application to the Entscheidungsproblem" has rightful(continued)
FEBRUARY 1985 • BY T E
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New 64K SBC

1~'

~~ :··lt~ '-!
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Only

$375.

-

- .

4'x{i'

• Requires no terminal. Includes
Video Controller and CP/M@) 2.2
• Runs any size floppy drive.
• Other models include Hard
Disk Controller, CP/M@) 3.0,
128K or 256K RAM, and 8088
64K SBC includes: • Source Code and Drivers
• 6MHz Z80B@
included
• Video Controller • CP/M@ 2.2
Ca.1I our Toronto
• 2 Serial Ports
office today.
(416) 745.7214
• 4 Parallel Ports
• I/O Expansion
Or write: Megatel
CP M "0 Irodemmk 01
1051 Clinton St.,
~8g~~~ ~e~r~~r;~~~~. 01
Buffao,
I NY
..
Z,'og Inc
14206

Substantial OEM Discounts Available

SOURCETEK
SWITCHING POWER SUPPLY

IPS-135
EXACTL Y FIT TO IBM
PC/XT
OUTPUT
2 DISK DRIVES
2 HARD DISKS
AC INPUT
115V or 220V
1 YEAR WARRANTY

IBM OR COMPATIBLE ADD-ON CARD
DISK CONTROL CARD WITH CABLE
COLOR GRAPHIC CARD
SERIAL INTERFACE CARD
PARALLEL PRINTER CARD
MONOCHROME CARD
IDEAMAX 384 MULTI-FUNCTION CARD
WITH 384K RAM
IPS-135W POWER SUPPLY
HALF HEIGHT DISK DRIVE
~

I~ME~PT=TI

$99.00
$145.00
$60.00
$60.00
$185.00
$399.00
$160.00
$129.00

MICTRO (U.S.A.) INC.
1807 S. SAN GABRIEL BLVD. SUITE B
SAN GABRIEL, CA 91776
TEL: (818) 288-8422, (408) 738-3105

11)*'·#I;.·J4~'·]~1';II:IIII.];I'W~··:I·]
IBM is a trademark of !.B.M. Corp.
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Iy taken its place as a seminal computer science idea. It
was central to Thring's lifelong inquiry into the idea that
machines could be intelligent. However, his later, littlepublicized ideas about how computing machines might
work form the bulk of the biographer's most interesting
revisions to the historical record.
During his Enigma-deciphering work, Thring designed
and helped construct a machine called the Bombe, an
electromechanical device that calculated the permutations
of the Enigma's enciphering rotors, It used relays as
switches and was a specialized, high-speed calculating
machine, Thring's work on the Bombe enabled others in
the Bletchley Park group to develop the Colossus, the
machine that some historians consider the first computer.
The Colossus began service in December of 1943, but Thring played no part in its design or construction. In conceiving and building the Bombe, however. and later
machines like the Delilah (a telephone-voice enciphering
device), Thring began fermenting the ideas that he would
later develop to construct a version of his Universal
machine.
The distillation of these ideas appeared in "Proposed
Electronic Calculator:' a late-1945 report prepared in conjunction with his new responsibilities as senior scientific
officer with the Mathematics Division of the National
Physical Laboratory (NPL) in Bushy Park, '!eddington, In
this report. Thring laid out plans to construct a machine
later named the ACE (automatic computing engine). a project in response to the American scientific community's
efforts to build a digital computing machine. The plan
outlined the construction of a true automatic electronic
digital computer with internal program storage, a fully developed scheme broader in scope than those conceived by
John von Neumann and others. But to Thring it was an old
idea.
AN INNOVATOR

The stored-program concept was a natural one to Thring
because it was essentially the same idea that he
developed in connection with the "instructions on paper
tape" idea that was central to his Universal machine. The
ACE report described how the stored-program concept
would apply to a computer. The report's discussion of how
the machine's instruction tables would be created leads
to Hodges's claim that Thring "... invented the art of computer programming:' This art, in Thring's words, would find
that "Instruction tables will have to be made up by mathematicians with computing experience and perhaps a certain puzzle-solving ability:' Thring later wrote routines, in
conjunction with J. H. Wilkinson (see the interview on page
177). to perform floating-point arithmetic that enabled programmers to multiply two numbers without knowing what
was really happening inside the machine, thus presaging
. the development of high-level languages. His notes for the
ACE report talk about "subsidiary" routines and about
"burying" and "unburying" an area of memory containing information vital to a program returning from a sub-
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sidiary routine. (This is known today as "pushing" and
"popping" the stack.) He even envisioned the use of
remote terminals, claiming that "It would be quite possible to arrange to control a distant computer by means
of a telephone line:'
.
Although he left the NPL before the ACE machine was
built because he was unable to deal with the politics of
bureaucracy, Thring nonetheless walked through the front
door of British computing. laking up the post of Deputy
Director, Royal Society Computing Laboratory at Manchester University, he arrived in time to witness the fruition of the other English attempt to build a computer.
Driven by the efforts of M,H.A. Newman (a former professor of Thring's and the first reader of "Computable
Numbers") and Cambridge mathematician MV Wilkes, the
university assembled a team of wartime electronics engineers and Bletchley Park mathematicians to work on developing a computing machine, The major difference between the Manchester machine and Thring's ACE was the
type of memory used, The ACE used acoustic delay lines
made of thin tubes filled with mercury, capped on each
end by piezoelectric crystals, A signal traveling between
crystals through the mercury was "stored" for a microsecond. The Manchester machine used electrostatic tubes,
primarily cathode-ray tubes that stored information as a
charged phosphor, refreshed every millisecond, on the
tube's screen,
Less encumbered by bureaucratic entanglements than
the NPL, the university's computer. later called the Mark
I. executed its first program on June 2 I. 1948. Thring
became a programmer of the Mark I: for the rest of his
life, which presumably ended by his own hand a scant'six
years later, he worked on research that interested him but
led to no significant discoveries, But during this time he
exchanged ideas with other Manchester faculty members,
including Michael Polyani. whose disdain for the idea of
intelligent machines gave rise to the debate that spurred
Thring's creation of the test that later carried his name,
The Thring test was put forth in an article called "Computing Machinery and Intelligence" in the October 1950
issue of Mind, Its now-famous central thesis was that if a
machine's response to interrogation was indistinguishable
from a human's, then the machine exhibited intelligent
behavior.
Hodges's treatment of the intellectual accomplishments
of Thring's life is a major contribution, The book is a fountainhead of stimulating thought-discussing Thring's ideas
on the determinism/free-will dialectic, for example-and
historical minutiae, Hodges reveals, for exan1Ple, that Mark
I program code was written in base 32 arithmetic notation, a modification of Baudot teleprinter conventions. Thring found it easy to think in this notation and confused
his colleagues by writing base 32 numbers on the
blackboard when explaining an idea. A slash (I) was the
symbol that represented the number 0 in this notation and
is the likely origin of today's convention of writing Os with
(continued)
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256K S-100 SOLID STATE DISK SIMULATOR!
WE CALL THIS BOARD THE "L1GHT-SPEED-l00" BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.
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256K on board, using + 5V 64K

~~e~~~;' Inlel 8203-1

lSI Memory

Controller.

::J
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zeo
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Up to 8 LS·l00 boards can be run
together for 2 Meg. 01 On Line Solid
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THE NEW ZRT-80
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CRT TERMINAL BOARD!
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A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCII KEYBOARD, POWER SUPPL Y, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER
SERVICES,
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Digital Research Computers
p,o, BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 51ngle Board
Computers, 55-50 BoardS, and other 5-100 proaucts.
TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 7St handling. No
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders
(except Canada) add 20% P & H. Orders over 550 add 8se for Insurance.
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- spreadsheets
text
-graphics
In any orderl
QShuffleBuffer™
-

Has
ndom Access Printing . .. an Intelligent processor which stores phrases, passages, entire letters, spreadsheets, graphics
and commands, then prints the Information
In whatever order you want, as many times as
you want.
_ Has FIFO printing (first-In, first-out) ... acts as a
reservoir, accepts data at computer speed,
prints on Its own, freeing the computer for
further tasks.
_ Has BYPASS Printing . .. permits Interruption of
long-term buffer operations for stralght-thru
short-term printing.

a slash through them (also a good way to differentiate 0
from the letter "0"). Thring was also fascinated throughout
his life by the natural occurrences of flower petals, fir-cone
. florets, and sunflower seeds in a Fibonacci number
sequence.
Aside from its contributions to the historical record, this
book is a fascinating human story. Thring's disdain of social
conventions, his lack of social graces, and his individuality brought him both pleasure and pain. Though not a psychological history. Alan Thring: The Enigma explores the
human side of the man who gave life to some remarkable
ideas. Equally important. the study remains aware of the
role played by the circumstances of a man's life in the
development of his thought. Thring's ideas could have
taken a much different tack were it not for a world war
and a German cipher machine.
The major unanswered question about Alan Thring is
why he took his life. There was a homosexual scandal.
resulting in a conviction for violation of sexual decency
laws, and a subsequent agonizing year of drug treatment
with female hormones. But his suicide came a full year
after the end of the treatments and probation for his offense. Hodges closes his book with a I 5-page discussion
of government debates about excluding homosexuals
from sensitive scientific and research posts for fear of their
susceptibility to blackmail and coercion. But he never
satisfactorily answers the question, Why suicide? Thring's
mother never accepted this verdict. claiming that Alan's
death was accidental. If Hodges explored the other
possibilities, he doesn't reveal his findings.
Though minor, there is one flaw in this book: it is
plagued with editing and typographical errors, no doubt
a result of the complexity of the manuscript. Anyone interested in the idea of intelligent machines should have
no problem overlooking these errors. The book is nevertheless a major work in the history of computer science.
Well indexed and containing 28 pages of bibliographic
notes, it is a valuable resource for information about the
people who created the technology and the papers they
wrote describing their ideas.
G. Michael Vose is BYTE's senior technical editor for theme articles.
He can be contacted at POB 372, Hancock, NH 03449.

PWS
Data compression . .. expands memory storage to 4 times. Infinite copy capability. Simple erase feature to clear buffer. Compatible
with virtually any serial or parallel computer,
serial or parallel printer (letter quality or dot
matrix) as well as plotters and modems.

WRAP it all up with SHUFFLE/BUFFER!
Call or write for the dealer nearest you:
Interacllve Slructures Inc.
146 Montgomery Avenue
Bola Cynwyd. PA 19004
Telephone: (215)667·1713

COMPUTER GRAPHICS
PROGRAMMING
Reviewed by Judith L. Maggiore

T
Graphics Programming

he Graphical Kernel System (GKS) is the international
standard for computer-graphics software. Computer
is an important addition to the standard document defining GKS because it explains concepts,
examples, and figures that could not be included in the
standard document. Gunter Enderle, Klaus Kansy. and
Gunther Pfaff are in a good position to write about that
(continued)
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WHY INVEST $90 IN MODULA·2?
BECAUSE YOU'RE COMPETING WITH PEOPLE
WHO BELIEVE THE BEST PROGRAMMING METHOD
IS THE ONE THEY ALREADY KNOW.
Whoever decided to make the
switch from Roman Numerals to a
more efficient notation for doing
arithmetic should be a hero. His
friends probably reacted as if he'd
asked them to learn a whole new
language. We think you'll see the
parallel with Modula-2, especially
after you try it.
Niklaus Wirth, creator -of Modula-2, asserts that Modula- 2 is an
abstract tool for the control of computing machinery: "In my opinion,
the term programming language
is ill chosen and misleading. Program notation would be eminently
more appropriate."
We're not proposing that you learn
a" new language." That would be like
arguing the merits of English versus
French. But it does make sense to
avail yourself of the most efficient
known technology for controlling
computing machinery -- while your
competition is left in the dark ages.
Compared to Modula-2, whatever
program notation you're now using
is like doing your arithmetic in
Roman Numerals.
In this limited space, we won't try
to prove that Modula-2 is the best
available competitive tool for the
serious computer entrepreneur.

"Such matters," according to Frank
Herbert (DUNE), "can only be
tested in the crucible of survival, not
in the play of symbols."
The Question is, for $90, can you
afford not to test our claim? No other
company in history has made it as
easy for you to do business. Our
entire object-program licensing
agreement is on this page.
So put some distance between
yourself and those who believe the
best programming method is the one
they already know.

MODULA-2 COMPILERS FOR IBM PCs,
MACINTOSH, LISA AND APPLE lis - $90

Modula-2 compiler and interpreter with
enhanced, bit-mapped graphics are available
for Apple's Lisa, Macintosh and II computers;
IBM's PC, XT and compatibles (MS-DOS
2.0); and others to be announced.
ABOUT MACMODULA-2·

THE IDEAL MODULA-2 ENGINE

Inquiry 224

Join us in a commitment to personal integrity. Our prices are fair. Unlike program license
agreements you can't help but violate, we've
tried reTHINKing a few things. Perhaps we
can start a trend that makes violation of
another's intellectual property unfashionable. Without all the "whereas" and "herewith"
language, here's our attempt to transfuse
integrity into the entrepreneurial bloodstream:
You agree to treat the information we send you as if it were abook.
with the exception that you are granted the right to make backup
copies. Simple. Pournelle logic'
In the spirit of the "book" analogy. you are free to take your book to
another house (or computer) with you. This. of course. means
someone at your own house (or computer) cannof simultaneously
read it. Similarly, you can loan your book to afriend. But there can be
no possibility you can read it at the same time. You may sell your
book. only if fhe new owner agrees to these same conditions (which
means a copy of this agreement. signed by the new owner. must be
sent to us). Finally. just as in a book, it lacks integrity to substitute
your name for that of the legitimate aufhor.
As for our warranties: Defective software may be returned within
thirty days for a replacement. But jusf like any other self-help book,
its value to you is what you make of it. No maNer how badly it
damages your life, or that of your customers. we're not obligated to
do any1hing whatsoever about it.

Now, it's time to pi "How'd- you-like-tosee-something-really -scary?" When you
send us your check or credit card authorization, enclose this page (or a copy) with an
original signature. Violate this agreement of
integrity, and you'll get a doozer of a course in
integrity at the claws of our attorneys; and
they'll tell your mother.

We'd love to introduce you to the Lilith. It's
a workstation computer with bit-map graphics, three-button mouse and a bit-slice processor. The Lilith was designed by the original
Modula-2 team at the Swiss Federal Institute
of Technology (ETH) as the ideal Modula-2
engine. Over 200 have been placed into academic and research environments. Now
Modula Corporation makes acommercial version for your more demanding problems.
Just call800/L1L1TH2 to hear about customer
benchmark reports.

MODULA

CORPORATION
reTHINK
1673 West 820 North, Provo, UT 84601
801/375-7400 or 800/L1L1TH2

In addition to information on the Lilith, please send me the Modula-2 Compiler at $90 for the 0 IBM PC or Xl, or the Apple 0 lis. 0
Lisa or the 0 Macintosh.
Utah residents include 6% sales tax.
$10 handling and postage for all orders.
$
Total amount enclosed/authorized.
My signature below. besides being a possible credit card authorization. indicates my agreement to all the above terms.
My check is enclosed.
Please bill my 0 VISA / 0 MASTERCARD

o
o

Card number

Expiration

Signature

Date

Printltype full name

Title

Company

Phone

Address
City

Copyright

M

MacModula-2 is what 128KB Macintosh
users have been waiting for. Over 400 of the
ToolBox ROM routines are supported, including pull-down menus, multiple windows,
multiple fonts, QuickDraw graphics, the
ROM-based serial driver, the sound driver,
mouse support, etc. The M-code interpreter
reduces memory requirements for 128KB
Mac systems, yet executes at up to 75% of
native-mode speeds if extensive use is made
of the ROM routines.
Also included with MacModula-2 is a fullscreen, mouse-driven editor, aTransfer Menu
facility that reduces the need for returning to
the desktop between compiles, links and
edits, and a Resource Maker that allows the
entrepreneur to ship modifiable menus to
customers, without shipping the actual MacModula-2 source code.

SOFTWARE LICENSE

State

Zip

1985 by Modula Corporation. IBM ,. IBM Corp., Apple" Apple Computer Inc., MS ,. Microsoft., Advertising by The Rick Bennett Agency, 408/258-2708.
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Appointment Scheduling
Private Patient Billing
Third Party Claim Form Preparation
Medical Diagnostic Records
Word Processing
Continuous Financial History
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MICRO COMPunR DIYISION
55722 SANTA FE TRAIL
Yucca Valley, Ca. 92284

Macintosh meets Epson.
For under $130, HanZon can enhance any Epson
printer to Apple® standards, The HanZon Universal
Interface Card plugs into your Epson MX, FX or RX.
This combination delivers total compatibility with
any software-even MacPaint™ and AppleWorksthat you run on the Macintosh™ or Apple lie. Ask
your Epson dealer or call (206) 487-1717.

Comoule'

WELL ORGANIZED

EnhOnCemenl~

The authors have organized this book very well. Section
I contains an overview of the standard's general concepts

18732 142nd Ave. N.E .. Woodinville. WA 98072
Apple and MacPaml arc trademarks of Apple CompUler Inc
MaCIntosh IS a trademark licensed 10 Apple Com pUler Inc
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standard because they have been involved in its design
and review for several years.
The history of computer graphics has been one of fragmentation and separation. The subject is broad, covering
areas including computer-aided design (CAD), business
graphics, mapping, video games, and more. Each area had
its own preferred hardware for displaying pictures. CAD
applications used vector-refresh devices, while business
graphics used storage tubes and pen plotters. The introduction of raster devices led to even more diversity. Software was tailored to take advantage of the capabilities of
a particular device. As well as being device-dependent.
computer-graphics software was also application- and system-dependent. There was little relation between the software used to design circuits and the software used to draw
histograms. This situation meant that graphics programs
were useful only for the application, operating system, and
device for which they were specifically designed.
As graphics devices became less expensive, more people discovered computer graphics. The advantages of being able to display data as pictures are obvious. Once the
prohibitive cost was removed, computer-graphics users
proliferated. These new users of computer graphics were
not interested in designing whole new systems-they were
interested in using computers to draw pictures.
At this point. the field was ripe for a standard. The development of this standard began in the mid 1970s, with
many organizations participating. In the United States,
standardization was initiated in 1974 by the Association
for Computing Machinery's Graphics Standards Planning
Committee, part of the special-interest group on computer
graphics. This work was taken over by ANSI (American National Standards Institute) committee X3H3, one of the
major contributors to the review of GKS. The work of all
the committees in various countries was consolidated
under the auspices of the International Standards
Organization (ISO) and eventually led to the development
of GKS. The authors estimate that there were 50 man-years
of effort devoted to the development of the graphics
standard.
Computer Grapnics Programming has something for everyone. The novice to computer graphics will find the definitions of graphical terms and concepts very valuable. Experienced graphics users and experts will find the book
the best help available for understanding GKS. Applications programmers who plan to use an implementation
of GKS will probably use this text daily as a reference. 1mplementors of GKS will find the sections on device and
language interfaces and implementation styles invaluable.
Students and teachers on either the undergraduate or
graduate level can use Computer Grapnics Programming as a
text or reference for a course in computer graphics.

(continued)
Inquiry 130

The first 3-in-One printer with a good head for
graphics. The Toshiba P1351.
.
The Toshiba P1351 is the ultimate 3-in-One
printer. Other printers try to approach our level of
graphics sophistication. Other dot matrix printers
can come close to us on speed. And there are
even a couple of printers with a 24-pin dot matrix
print head similar to ours. But our combination
of graphics, speed and letter quality makes the
Toshiba P1351 stand alone.
Intelligence with an eye for detail. The
Toshiba P1351 comes with one of the most
advanced print heads in the industry. A unique
high-density 24-pin dot matrix print head that
produces amazingly sharp 180 x 180 dot-persquare inch, fully dot-addressable graphics. So
you get unbeatable high-resolution charts,
graphs and illustrations no one can duplicate.
And it's supported on popular graphics software
like Lotus 1-2-3~
Intelligence that's unlimited. The Toshiba
P1351 does more than give you access to three
resident typefaces for word processing.
It also gives you the ability to download an unlimited variety from a
growing library of IBM-compatible software typefaces. They're
all stored on floppy disk. And
you get programming access
to five typefaces at any time.

Intelligence that's letter-perfect. Our unique
print head gives you letter-quality results from any
typeface you choose. And with Oume SPRINT 5™
emulation, the Toshiba P1351 can give you those
results from almost every popular word processing
program. Of course, it's fully IBM-compatible. And
there's even an optional forms tractor or sheet
feeder for paper handling versatility.
Intelligence and speed. You won't have to
sacrifice speed for letter-quality printing. Because
the Toshiba P1351 gives you the best of both.
Sharp, clean letter copy at 100 cps. And even
faster draft copy at 192 cps.
Intelligent and dependable. The Toshiba
P1351 3-in-One™ printer is also engineered and
built with a very intelligent attitude toward dependability. And optional third party 24-hour service
is also available. That's why, over the past four
years, more than 200,000 intelligent buyers have
depended on Toshiba 24-pin printers.
So make the intelligent move. To the
Toshiba P1351, the first 3-in-One
printer with a good head for
graphics. And everything else.
For more information, call
1-800-457-7777, Operator 32.
Lotus and 1·2·3 are trademarks 01 Lotus Development
Corpollltion. SPRINT 5 is a trademark of Oume Corpollltion.

In 1buch with "Ibmorrow

TOSHIBA
1OSHlBAAMERICA. INC. Intormation Systems Division
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Dot Matrix
When you can't stop by your local Micro Mart Store, call us direct.
EPSON FX801 I00._ _
ORDERS ONLY

EPSON RX80/100. _ _
EPSON LQI5oo._--,---_
EPSON JX80, colorprinter..
OKIDATA 92 & 93, ML84,
(200 cps.), w/opt.IBM
PROMS, Pacemark 2410,
(350cps) . _ _::::-::-::-::-=:::
TOSHlliA P-1351 & 1340.
$1295/$799
DATAPRODUCTS
PRISM 8050 Color,
132col.,200
cps.
$1295
STAR MICRONICS
Complete line . =::-::=

1-800-241-8149

At Micro Mart, we've got our
finger on the pulse of the microcomputer
industry. And, from our retail stores to
our telemarketing divisions, we're in
touch with the very latest developments,
the newest products and the cutting edge
of expert advice.
When you need the right product at
the right price, remember the sales,
service and support our local store
experts and national distribution center
can give you.
So if you can't drop by your local
Micro Mart Store, let us point you in the
right direction. Ask for your best price
and expert advice.
AT&T Personal Computer. Innovative
hardware for a wide range of business
applications.
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128 K expandable to 640K, 2-360K,
DS/DD Disk Drives, Monochrome
Display, IBM Compatible
Special
introductory price.
LEADING EDCEColor PC, 256K, 2-360K
DS/DD Disk Drives, Amdek Color 600._$1995
MINDSET Personal Computer, 256K, 2-360K
DS/DD Disk Drives, WIMindset Mouse._$I795

Networking/Protocol
Conversion
SNA & BISYNC 3780,5251,3274,3278.
_
PC TURBO 186 by ORCHID, 80186coprocessor
board.
$829
IRMA/IRMALINE Replaces 3278's
w/PC's.
$899/$1099
FORTEGRAPH for IRMA ,upgrades IRMA to
3278 graphics capability..
_
IRMAPRINT Enhances IRMA graphics.
_
PCnet By ORCHID, complete line._Start @ $299
BLUE LYNX 5251 Mod 12 & 3276 EmulalOrs by
TECH LAN D..
_
_
SANTACLARA PC Terminal..

Printers & Plotters
Thousands in stock.
HOUSTON INSTRUMENTS Plollersand
Digitizers.

TEXASINSTR~NTS

855.
$729
NEC Pinwriters, P2 & P3, 180
cps "-=:-:---=---::--=--:---::::-C:-::-:---::---=DIABLO C-SeriesC-150. Color
ink jet, IBM color compatible._$985
Letter Quality
NECSpinwriters2050, 3550, 8850._
DIABLO 6301630ECS._$1395/$1795
C-ITOH Starwriter, (40 cps), Printmaster,
(55 cps).
$950/$1299
We carry a full range of form handling options.

Floppy Disk Drives
TANDON TM 100-2, DD/DS, 360K._ _$185
1/2 HEIGHT DISK DRIVES From SHUGART,
TEAC. PC, XT & AT compatible.
$119

Hard Discs
Micro Mart carries all the major brands.
If you don't see it-ask for it.
PEACHTREE PERIPHERALS
P-IO, 20& 50, auto boot, int. &
ext.
Start @ $845
SYSGEN 10& 20 Meg
wistreamer tape..$2395/$2795
SYSGEN Image & Quickjile,
streamer tape back-up for
your IBM XT & AT._ _
BERNOULLI
TECHNOLOGY Hard Disc
Subsystems.
$2895
MAYNARD Complete
line of hard disc
subsystems.:-:-:------;---;:-_
EMERALD Hard disc
drives w/back-up._ _

MAYNARD Complete line.

STB Graphics Plus II, color & mono, wipar. port
& software.
$369
HERCULES Mono & color graphics cards support
Lotus.==-:-:::::::-::::--:--::::-_--;-;:-=-_-;---;-:_
PLANTRONICS ColorPlus + , HiRes color bd.,
par. port w/software.
_
TECMAR Graphics Master, HiRes color & mono
supports Lotus.
$459
QUADRAM QUADCOLOR I & II, color cards._
PARADISE SYSTEM Multi-display or Modular
Graphics Cards, color & mono, par.
port.
Starting@ $299

Software
Accounting
SORClM/lUS Complete line including windows._
_
BPI ACCOUNTING Complete line....,.--Spreadsheets & Integrated Packages
ASHTON-TATE Framework.
$345
LOTUS Symphony and Lotus.
_
MICROSOIT MultiPlan, w/templates._
MDBS Knowledge Man.
_
SORClM SuperCalc 3, Vers.2.0_ _
SPI Open Access.
_
Enhancements & Utilities
SOITCRAIT Fancy Font._ _
FOX & GELLER Complete line
of enhancements for dBase II,
111& Rbase4000.
NORTON Utilities._ _$65
ROSESOIT ProKey
$89
3.0.

Chips
INTEL 8087 High speed
coproc.
$169
64K RAMCHIPS._ _$35/64K
2S6K RAMCHlPS.
_

Multifunction Boards
We have a complete line of multi funct ion
bds:. compatible with the Portable, AT, XT, &Jr.
SIX PAK 64-384K, multifunc.~
_
MEGAPLUS 64-512K, max. 8 func._ _...,.---,.-1/0 PWSSer., Clk., Splr., Ramdisk, opt. 2nd
_
Ser., Par. & Game.-=-:::-::--:-=-=:-,..,...-::-::-:-:-:QUADRAM QUADBOARD, 64-384K,
multifullc.
$259
TECMAR CAPTAIN, 64-384K, multifunc._$249
TALLTREEJ-RAM II, 0-512K, w/soflware.__
TALLTREEJ-RAM IIX, 0-512K,
w/software.
$129
MlCROLOG BABY BLUE II, 64-256K, Z80
coproc., + software._-:-:--:-:::-::-;----;_~=--:
ORCHID PC Blossom, 64-384K, w/opt. PCnet
Piggy-Back.
$259

Atlanta,. New Orleans, Nashville, Miami, Tampa, Orlando
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Graphic Cards-

•

nee.
CENTRAL POI TSOFIWARE
Copy II PC.
$35
S55
ATI Training.
SOFfSTYLE Set FX + and Print works. Printer
control packages._---,----::-:::
SIDEWAYS Inverts printout.
,$45
BORLAND Sidekick.
$39
LIVING VIDEO TEXT Think Tank.
_
Compilers & Language Tools
LATTICE C-Compilers...,.,S299
_
MICROSOFT Complete line.,.-WORDTECH The dBase compiler.-,_
_
DIGITAL RESEARCH Complete line.
BORLAND Turbo Pascal, Turbo Toolbox
and more.
S39/each
Graphics & CAD
boft PC Paint Brush, mouse driven graphics._S95
DECISION RESOURCES
_
ChartMaster/Sign-Masterpkgs .._ -::AUTODESK AutoCAD. Complete line.
ENERTRONICS Energraphics,graphics & CAD
_
MJCROPRO ChartStar.

package.~-=-::-:----:=--

Microsoft Mouse. Bus or serial
mechanical mouse, comes with Mouse
Menu software. Works with WORD and
other popular software
S159

PC Mouse,from Mouse Systems. Serial
optical3-button mouse with Pop-Up'"
Menus and PC Paint software.
Preconfigured for all the most popular
oftware.
SI59
MICROSOFT Chart.
DIGITAL RESEARC:::H-:-:P::-rese--nt-a-:ti"-o-n-=-M-=-as-te-r-.~-=
Communications
M1CROSTUF CROSSTALK XVI.
,S99
HAYESSMARTCOM l!.
_
Word Processors
MULTIMATE w/Spellingchecker & tutorial.S259
_
SAMNA Ill, wd. processor.---,M1CROSO.,,. Word, w/orw/outmouse.
_
LIFETREE Volkswriter Deluxe..,.--_
M1CROPRO WordStar Pro Pack &
Series2000.---;:
245
SSI WordPerject...,.--..,_
WORDMARC Wordmarc.--=:.,.------,_
OffICe & Project Planning
Call for our Tax and Tax Planning packages.
HARVARD Harvard Project Manager. _ _S249
IUS Easy SalesPro.;-_
MICROSOFT Project.--=-:_
Data Base Managers
MICRORJM 4000 or 6000, Report Writer & Clout
options.
_

GMS SYSTEMS Power-base..,.---,---_..,---_ _
WARNER SOFIWARE The desk organizer._ _
ASHTO -TATEdBasell&lll.
_
M1CROSTUF lnjoscope.
_

Service & Repairs
*On-Site-,-We have hundreds of service
locations nationally.
*Depot-Our National Service Center is
one ofthe fastest in the US.
*We have-A wide variety of services
available. Just call us.

Modems
HAYESSmartmodem300, 1200, &
1200B.::-:-::-::::---:::::-:-:::-:-:-=---_-:
RJXON 1200-4800 BAUD sync. & async. models._
ANCHOR AUTOMATION Signalman Mark
Xl!.
5259
VEN-TEL 1200 BAUD Half Card forthe IBM
Portable & XT._ _..,.--_-::-_ _::--,.--:;-:,.--_
POPCOM Popcom, int. and ext. w/voiee & data
comm.--=-;_

Miscellaneous
Hardware
& Accessories

~~;~~~:i:~;t:sT&

©Copyright Micro Mart 1984.
Technology Corporate Campus
3159 Campus Drive
Norcross, Georgia 30071

(404)

For information or the store location nearest you, call

DS/DD, 7 yr. war._S19/10
KEYTRONICS5150&515i.
Keyboards.=-===-===-=-_
LQ SHEET FEEDERS Sheet feeders.
_
CURTIS Accessories.--::-=:-;----c;-:_
HAYES Mach II & Mach III joysticks._--===-PENCEPT Penpad, softwareavail._ _S775
TOUCHSTONETECH OLOGY
Touchstone I. Ten key pad w/ cursor
control.:::-:-:-:-:-:-:=c::-:::-:-:==----:----:----::_
QUADRAM MICROFAZER, print buffer,
8-1 28K.:=-:=-=-,-----,,.--_
TRIPPELITE Back up power supply
200-1000 watts, and iSOBAR surge
l?r~tectors, 4& 8 pl~.

Monitors & L:RT's

PGS MAX 12, amber, 720h x 35Ov.._--:-_ _
PGSSR-12, 690hx48Ov, w/dualscancd._ _
PGSHX-12, 690 Dot RGB.
_
QUADRAM QUADCHROME, 690 Dot
RGB.
$439
AMDEK COLOR 300,500, 600, 700, 7/0, 725,
new complete line of HiRes RGB's w/new low
prices.
_
AMDEK300A/300G, composite
monitors.-=-:-:::-:-_--:-_-:-:SI39/S129
AMDEK3/OA, amberw/3 yr. war..--:-:----,-_---,-_
WYSE Terminals, 100,75,50, entire line in stock._
YOUIPfJlSONALIWECHIPCARD

MICRO
MART

S,

Micro Mart has financing options
available. Ask for a Micro Mart
Blue Chip Credit Card application
today.

America's PC Specialist.

...
S-=::.=-=----=5 -----------. --.. ...- .-.-----------------.- - - - - .-...
__

r

~

~~_

.-

_.~~_

~

--~--~

.-.~~~~

-

_TM

IBM is a registered trademark of International Business MachinesCorporation. AT&T, Leading Edge, Mindscl. Microsoft, Mouse Systems and their products, respectively, aTC trademarks
of AT&T Information Systems, Leading Edge Products Inc., Mindset Corporation. Microsoft Corporation and Mouse Systems Corporation. All Prices are subject to change without nOlice.

Ft. Lauderdale, Louisville, Tyson's Corner, Rockville, Pittsburgh.
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WE SHIP
OVERSEAS

BOOK REVIEWS

TEL: (415) 340-1006
851 Burlway Road #303
Burlingame, CA 94010

COMPARE AND SAVE
SOFTWARE
Lotus 1·2·3
5309
Symphony
440
RBase 4000
309
D Base II
309
SuperCalcVer.
245
D Base III
399
Framework
399
Project Mgr.
230
Wordstar Propak
390
Sidekick 1Pascal
75
Home Accountant 110
The Accounting
Partner GLIAp 1Ar 1pr 285
Fortran
269
Multiplan wi budget 149
Microword w/Mouse284
C Compiler
310
PFS Holiday Pak
199
Multimate
275
Wordstar Propak
390
Knowledgeman
299
Fit simulator
37

U.S.A. Telex: 4704n Mons
HARDWARE
AST 6 pack Plus 64K 5265
AST Megapack 256K 395
64K (9 set) Chips
44
Hercules
Monochrome
370
Tallgrass 12 to 70 MB call
PCnet Blossom 64K 450
Modem 300/1200/1200
Hayes 5199. 5499. 5425
USI Monitors Greenl
Amb
130
PRINTERS

Juki 6100
Epson Fx 100
Okidata 92
NEC 3550
Qume Pro 20

410
690
399
1625
599

We also carry Hundreds
of Other Products at
Discounts

TERMS: Prices reflect 3% Cash Prepaid Discount on Cashier's Check.
MO. Bank Transfer. California residents add sales tax. All prices subject to change. Shipping UPS surface minimum 54.00 within USA
continent. Monday thru Friday 9 a,m. to 5:30 p.m. We ship overseas.

...-------------------.1

~
...
....~
~

Real-Time Multitasking Executive
• ROMabie « 3K)
• No royalties
• Source code included
• Language interfaces
• Low interrupt overhead
• Inter-task messages
Options:
• C, Pascal, PUM, Fortran
Interfaces
• CP/M-80 BOOS interface
·IBM PC DOS interface
• Extended memory (> 64K)
• Configuration Builder
Utility
• Resource Manager
• Buffer Manager
• Integer Math Library
• Real-Time C Library

AMXGeneralOperatlon

A
L...- -,A-M"':x~a6-,-Re-al-.n....
m....
e....
C....
ar....
eTM'--O-f---J
MX
KADAK Products Ltd.
zao is TM of Zilog Corp.
CP/M-80 is TM of Digital Research Corp.
IBM, PC DOS are TM of IBM Corp.

KADAK Products Ltd.

AMX (for 8080) $800 U.S. :-.I~ 206-1847 W. Broadway
(for 6809) $950 U.S. ~t= Vancouver, B.C., Canada
V6J1Y5
(for 8086) $950 U.S.
Telephone: (604) 734-2796
Manual only $ 75 U.S.
Telex: 04-55670
(specify processor)
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and vocabulary. The precise and clear definitions of graphical terms and concepts presented in this section should
go a long way toward clarifying the vocabulary we need
to talk about computer graphics. These basic terms and
concepts form the basis of the more formal description
of GKS found later in the book. Included in this section
are chapters on the principles and goals used in the design
of GKS and the interfaces to GKS. Since GKS is designed
to be device- and system-independent. it must be interfaced on one side to a specific language and on the other
to the graphical hardware. Chapter 6 is especially useful
because here the authors provide concise definitions of
all the main ideas used in GKS. These definitions are
followed by chapters that supply additional detail and
amplification about each concept.
The second section describes the process of the development of the GKS standard. The authors sketch briefly
the history of computer graphics and the events that led
up to the final GKS document. The most interesting part
of this section is chapter 3. which presents some of the
issues the developers of GKS had to resolve. Arguments
pro and con on each issue and the ultimate decision of
the committee are discussed.
Section Ill. the largest part of the book. is a detailed
description of the functional capabilities of GKS. Enderle.
Kansy. and Pfaff explain all the functions and data structures relevant to GKS.
The definitions of the functions are presented in two
parts. First is the language-independent version. taken
directly from the GKS standard document. Next is the
FORTRAN definition. Following the function definitions are
examples of programs or program fragments using GKS.
The examples are presented in both Pascal and FORTRAN
and very clearly show typical uses of GKS by applications
programmers. The book also includes some exercises intended to help students and teachers.
section IV will be most useful to the implementors of
GKS. those people who will write the subroutine package
that makes GKS available to applications programmers.
This section covers methods of implementation. implementation styles. interfaces to devices. and interfaces to
specific languages. A mapping of the abstract data structures of GKS to FORTRAN data structures is included.
Other topics in this section are graphics metafiles. validation of GKS implementations. and three-dimensional extensions to GKS.
EVAWATION
This book clarifies an area that is often confusing and
obscure. 1erms and concepts are excellently presented.
Anyone seriously involved in the use of GKS will find this
book invaluable.
More pictures and illustrations should have been included. A book on computer graphics needs lots of pictures. The second problem is minor. The use of the English
language seems awkward at times.

t Cdid for Programming

s has done for CProgramming

M
MWC86 gets yo
ning faster and use
than any other comp
Then csd, Mark Willia
C Source Debugger, help
faster. That's The C Progra
tem from Mark Williams Compa

MWC86
MWC86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The benchmarks prove it! They show MWC86 is
unmatched in speed and code density.
MWC86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competition, MWC86 supports the full C language including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* I/O calls
and structure assignments.
Quality is why Intel, DEC and Wang
chose to distribute MWC86. These industry leaders looked and compared
and found Mark Williams to be best.

"Ofall the compilers reviewed, MWC86
would be my first choice for product
development. It compiles quickly, pro
duces superior error messages, and
enerates quick, compact object
library is small and fast
the industry st

s not content to
write the best C compiler on the market. To advance the state of the art in
software development, Mark Williams
wrote csd.
csd C Source Debugger serves as a
microscope on the program. Any C
expression can be entered and evaluated. With csd a programmer can set
tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturbSIEVE
Time in Seconds
I!JJ Large Model
• Small Model
Size in Bytes
l,argeModel
• Small Model

1.51

o

1.29

User Friendly
MWC86 is the easiest to use of all
compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates the need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.
A recent review of MWC86 in
PC World, June, 1984, summed it up:

ing the program under test; and evaluation, source, program and history
indows.
csd eases the most difficult part of
development - debugging. Because
csd debugs in C, not assembler, a programmer no longer has to rely on oldfashioned assembler tools, but can
work as if using a C interpreter - in
real time.

The C Programming System
from Mark Williams now supports
the following libraries:
Library
Company
Windows for C
Halo
PHACT
The Greenleaf Functions
Btrieve

Creative Solutions
Media Cybernetics
PHACT Associates
Greenleaf Software
SoftCraft

The C Programming System
from Mark Williams
The C Programming System from
Mark Williams delivers not only the
best C compiler for the 8086 but also
the only C source level debugger. That's
why it does for C programming what C
did for programming. The Mark Williams C Programming System gives the
programmer the MWC86 C compiler
and the csd C Source Debugger for
only $495. Order today by calling
1-800-MWC-1700. Major credit cards
accepted.
Technical support for The Mark Williams C Programming System is provided free of charge by the team that
developed it.

Mark Williams Company
MWC86

DRI

1430 W. Wrightwood Ave.
Chicago, IL 60614
L

CI

MS

·Unix is a Trademark of Bell Laboratories.
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Inquiry 349 for Dealers. Inquiry 350 for End-Users.

Powerful Single Board Computer
Indudes CP/M Plus' on Disk
Newllems:

$599

o MSOQS

Cupr(XP~~(Jr

• 68000 Coploct\\.Ur
• BOX24 LCD Drtver

J\s.se~.Il."l't~
1r)(ludesCP/M30on<ll~

It's too early to tell what effect GKS will have on the
computer-graphics industry. It will be interesting to see
how GKS stands up in light of recent developments. Whatever the future of GKS, it is a very important development
now, and Computer Graphics Programming is indispensable to
anyone wishing to understand and use GKS.

o H<lr<..lIRAMDI,k
o3/,-SIrl<]IeBOdr(i

Mountain Side Oomputer

Video, 128Kb. CP/M PIUS™. and more
Two IlS212C Ports

Z80CPU
M~C-ICO

uses the most popular mocroprocesj,Q,. the

ZOO. <lS In main CPU MS(ICO runs at 4 MHZ without

any Wit'l slates The whole system IS lfl(orporate<!lnto a
h,gh quality four I(lyer PC OO<lld measuring only 145mm
X 250mm pO" )( 6"1 The system requires only 1 2 Amps
ill + 5 Volts and 0 I Amps at ± 12 VolU

MSC-ICO comm"nocates WIth p"nters. mo<lems. plotters. and other standard RS232C deYlCeS through It5
two se".ll porb TheY' port~ are Independently programmable lor baUd ,ales. ~top brts. data form.U and
parity Synchronous communIcation on Port A IS
JumperseleClable

Banked CP/M Plus Included

Centronics Par"Uel Port

(P/M Plus (30 bankedj IS Included on dIsk WIth all

A st<lnd"rd Centronlo parallel port <lttows MSC-ICO to
communIcate With printers and oltler p<lraltel deYlces

manuals CPIM Plus ,s upwardly comP<lllble With CP/M
22 and Includes the SID debugger, theMA( and RMAC

m<l<fO assemblers and the lINK·SO loader. MSC·ICO·s
custom BIOS prOVIdes support for multiple dIsk formats
and I/O deVICe comrol System speofoc \.OftWilre for d,sk
lormawng. disk copyIng. deflmng functIon k",ys and
rn0(1Itying ~,een "!tubUles '5 alw Included

128Kb RAM
One 64K bank of memory 15 devoted to CP/M and 1t5
disk ci!'the blcx:b. whIle the other 64K b<lnk IS eleyoted
to <lpphcatlons program~ ThiS arrangement not only
ploYlde~ more memory for programs. but It SIgnIficantly
Irlueases the speed 01 disk 110

Internal Floppy Disk Controller
MSC·ICO handles Shug<lrt/ANSI st,mdard floppy
d"vl"sIna yarlety of sIzes and lormats

Parallel Keyboard Port
MSC ICO connects to any ASCU p;uattel keybo<lrd 01
po~,trv(" or negative polarity with <I nt"'gallve strobe A
type-ahead bufter and programmable functlOfl key~ ale
proYlded by MSC-ICO"s custom 810S
16 Bit TTL 1,0 Port
Ih,s pon allows you to ilCU'S~ p"nters. relays, LEO·s.
ADCs. sWllches. EPROM programmer~ and
manymherdeylC("s

Clock C"lendar
The baltery backed up ctock calenda, prOYlde5 t,me and
date ,nformation to CPIM for f,Je stamping The clock
can also be acce5sed from <lppllCatlon~ programs

External Bus
MSC-ICO'5 SO p,n bus COnrle<tOl prOVides expamlon to!
a hard dis/( controtter. RAM disk. graphICS or a 68OJO
system Please call or wllte for more ,nformat,on on
these optIons

High Speed CRT Controller
MSC-ICO contains an 80 x 24 line memory mapped CRT
controller VIdeo output IS composite or sep.uate to
match <lny monitor Attributes such <IS Insert and delete
I'''e. ,eyerse Yldeo. and semlgraphlCS are supported
Cursor eso:;.lpe <.equences ,cue <11"1 extensIon 01 DEC's
VTS2 <lnd can be eas,ly reprogrammed to emulate most
st.lndardtelmln.lls
R<'~'''(''

he boundary between writing programs that merely
get by and designing programs that perform complex
tasks efficiently is one that many programmers never cross.
Yet it is a boundary that is fundamental to the development of programming as a discipline. People who program
by the seat of their pants and hold their programs together
with the electronic equivalent of spit and baling wire must
give way to trained programmers who develop finely
crafted, efficient and maintainable programming solutions
to difficult problems. The selection and design of appropriate data structures and algorithms is a crucial element of profeSSional-quality programming. The central
role of data structures in professional programming is insightfully examined by Robert L. Kruse in Data Structures

With MSC-ICO"s low coS! and quality worksmanshlp
Why 5pend time. energy <lnd morlt'y to deSIgn, debug
and test your own ~y~tem Whether you rI."Quue s,ngte
units or large volume qU<1"Utle~ we can meet your
needs Order your eV<ltual,on umt todayl

.
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MSC·ICO Saves Time and Money

up to four dllyes of any denSity or size can be con
neeted to MSC·ICO Both S 114 and 8 Inch conneaors are
on-board to m.ake disk dllye cOflnectoons ea5y

(1"/.\<\

DATA STRUCTURES
AND PROGRAM DESIGN
Reviewed by Edward Brent

DAC~.

dl~k

• a" SUD. 243Kb
.8" DSDD.l.2Mb
• 5-1/4" DSDD. 320Kb
·5-1/4" DSOD. 800Kb
• S·I/4" OHD. 1.2Mb

Judith L. Maggiore programmed graphics for three years prior to
teaching computer science classes and computer-graphics seminars at
Keene State College (Mathematics Dept., Keene, NH 03431).
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and Program Design.

Time is money! Moore
helps you save both
with the most complete
catalog selection of
computer supplies
and the kind of old
fashioned service only
modern technology
can provide.

I Request your FREE catalog today!
I Mail this coupon to:

1-800-323-6230 I

Computer Supplies Catalog
I Moore
P.o. Box 20. Wheeling, IL 60090

I

()

1YOUR NAME

I

TITLE

BUSINESS PHONE

STATE

ZIP CODE

COMPANY NAME

I=ss
I CITY
I COMPUTER MAKE AND MODEL

L~~~~

I
I

Or call toll-free:

~~~~~

I
I

I
I
I
I

~~=J

AUDIENCE
In the preface Kruse indicates this book includes all the
topics of specific courses recommended and offered by
ACM (Association for Computing Machinery) Curriculum
'78. The prerequisite for the book is a first course in programming, or equivalent experience, and elementary experience with Pascal.
I find the book suitable for a second course in computer
programming. However. it could also be of value to programmers not enrolled in a computer science course but
interested in upgrading their programming skills.
But the issues of selecting appropriate data structures
should not be relegated to a second course on computing.
Because the selection of data structures is such an important aspect of quality programming, it should not be
left for more advanced books.
Kruse consistently highlights the distinction between
abstract structures and their implementations. He begins
by addressing the programming principles of top-down
refinement program design, and review and testing; he
illustrates these principles with extended examples.
In chapters 2 and 5, Kruse discusses the more important structures; stacks, queues, and other lists in both contiguous and linked representations and binary trees. He
(continued)
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APPLE MACtNTOSH HARD DISKS NOW AVAILABLE!
CORVUS, OAVONG & TECMAR •. , CAll FOR PRICES!
AMPEX 20 MB W/25 MB Tape Back-Up
EVEREX 10 MB Inlernallor IBM.
MITAC 10 MB Internal lor IBM
CORVUS
Omnidrive (11 MB)
Transporter
$399 The Bank,
OATAMAC Trustor 10,

IBM SYSTEM SPECIALS
256K, 2 Drives
256K, 2 Drives, color graphics, printer
adaptor & PGS HX-t2 monitor
256K, 1Orrve & 10 MB Hard Disk
TWO USER SYSTEM (incl 10 MB, Advanced
Digital PC Bd & Terminal)
COLUMBIA
MPC 4220 (256K, 20rrves)
PROFESSIONAL (10 MB, wltape backup) .
VP 2220 (Portable w/256K)
COMPUPRO 10 (10 MB, MUlli-user)

CORONA PC-22 (256K, 2 Drives)
Portable PC-22 (256K, MS-DOS 2.0)

"

DUAORAM
EXPANDED OUAOBOARO (S, P, Clock, Game)
64K
$259 384K
OUAO 512+ (Serial Port, MaXimum 512K)
64K
$229 256K
OUAOCOLOR I (Video Board)

$Call
$795
$699

, SCali

NEW!! POLAROID PALETTE!!

$599/$749
AMOEK OXY-l00/Amplot II ,
ENTER COMPUTERS
$799
Sweet-P ,
$Call Six Shooter.
HOUSTON INSTRUMENTS
$Call
PC-595/PC-695 New!!, .
$1799
OMP-40-2.
$749 OMP-29
$3529
OMP-41142
$2349 OMP-51/52,
$679
OT-l1 Digitizer (1-8ullon Cursor)
$739
OT-tI4 Digitizer (4-Bullon Cursor).
$1449
PANASONIC VP-6801A
ROLAND DXY-l011BOOB8O.,
"" ""SCali
$519/$729
STROBE Model 200/ Model 260

"

$Call
$Call

$1995
FUJITSU MICRO t6s (8086/Z80A)
MORROW DESIGNS Pivot, M02, M03,
$Call
M05, MOll
NEC
PC-880tA (Z80A, 64K, 2 Orrves, t2" Monitor,
WordStar, MailMerge, Multiplan, NBASIC) SI149
APC-Ilt Spec"ls w/ printer & Soltware
SCalt
SANYO
MBC 550-2 (80B8, 128K, t OSOO Orrve (320K),
WordStar, CalcStar, EasyWriter)
SCali
MBC 555-2 (550-2 Plus 1Add, Drive,
Mailmerge, Spellstar & Inlostar) ,
$Call
SEEDUA Chameleon/Plus (8088IZ80)
$Call
SWP Micro Computer Products
Co-Power-88 Board (8088 w/ 256K, 1MB)
For KAYPRO 2, 4 & 10 ,
' , , ,SCali
TElEVIDEO
1605 (8088, t2BK, 2 Orrves, ODS 2.0)
SCali
TPC-It (Portable Version of Above) ,
SCali
ZENITH Z-151-52 (8088, 2 Or, 320K RAM)
$Call
ZW 151-52 (1 Dr, 10MB Hard Disk) ,.
'" SCali

ADVANCED DIGITAL Multi User Bd (8086)
AST RESEARCH INC.
ADVANTAGE!! (Multi Ftn Bd for AT)
MEGA PLUS II (64K, Ser & Clk)
SIX PACK PLUS (64K, Ser/Par, Clk)
MONO GRAPH PLUS Card

I

GenTech

SCali
SCali
$279
$259
$Call

$429

DAVONG
Universal External: 10121 MB . .
$1875/$2595
IOMEGA Bernoulli Box/Bernoulli Plus.
$Call
MAYNARD ElECTRONICS 10120/30 MB
$Call
PEGASUS-GREAT LAKES
$959
10 MB Inlernal For IBM,
$Call
23 MB External (w/ Conlroller)
SYSGEN
S2295/$2849
10/20 MB w/Tape Back-Up.
$799/$1199
Image/Oic-File,
TALLGRASS
$2399
12 MB EXlernal wl20 MB Tape Back-Up,
$2499
20 MB External w/20 MB Tape Back-Up.
TECMAR
Remov, Cartridge Winchester in PC (5 MB)
10 MB w/ 5 MB Cartridge in Chassis
XCOMP 16 MB External (For IBM, Apple,
Kaypro & Morrow Designs).

~M~Mrdm.

un

SATElLITE SOFTWARE WordPertect ,
SOFTWARE PUBLISHING PFS:Write
CENTRAL POINT Copy II PC/PLUS,

$Call
$97
$29

FOR APPLE lillie
APPLE Macintoshllle SYSTEMS, _ .. , __ $Call
$279
ALS CP/M Card,
Smarterm II (80 Column Card) , _ .
$129
$Call
AST RESEARCH INC, Multi I/O Card ,
DIGITAL RESEARCH CP/M Gold Card w/64K . $339
FOURTH DIMENSION 16K RAM Card , , , .. $55
$129
80 Column Card w/64K (lie Only)
HAYES
$239
Micromodem lie w/SmartCom I
. $199/$479
Smartmodem 300/1200,
INTERACT. STRU, PKASO Universal.
$125
MICROSOFT Premium Softcard (lie) _
$Call
$229
Soltcard (Apple/Franklin),
$69
MICROTEK Oumpling-GX , _
NOVATION
$99
J-Cat (Auto Orig/Answer, 300 Baud)
$209
Apple Cat II (300 Baud)
$389
212 Apple Cat II (1200 Baud) ,
$389
103/212 Smart Cat (1200 Baud),
$109
ORANGE MICRO Grappler +
$169
Buffered Grappler+ (16k) ,
$Call
Grappler Interface for ImageWriter.
$249
PCPI Applicard 6 MHZ.
$Call
RANA Elile I/II/m ,
$125
TRANSEND ASIO
$239
Modemcard w/Source .

KG-12N/UY,
420 (640x262) ,
ZVM-122A

MANNESMANN TAllY
MT 160l"
" " , SCali MT 180l
" , S789
Spirit-BO""""" ,,$249 MT 1602 " " " " " SCali
MPI Sprinter/SX (Portable, 300 cps) ,
$Call
NEC
P2 Pinwriter (180 CPS, 10" Carriage). ,
$649
P3 Pinwriter (180 CPS, 15" Carriage)
$869
OKIOATA
Ask lor NEW Apple Imagewriter Compatible
Ml 92
$Call Ml 93
$Call
Ml84(P)
$Call Pacemark,
$Call
PANASONIC KX-PI09111093.
$299/$Call
STAR MtCRONICS
Gemini lOX.
$249 Gemini 15X ,
$349
Delta 15
$459 Radix 10.
" $4B9
TEXAS INSTRUMENTS
850 RD.
$489 855 RO .
$759
TOSHIBA
P1340
$Call P1351
$1289

$349
$199

HERCULES Graphics Board (720x384)
$339
Color Card (RGB, CompoSite, Parallel)
$169
INTEl 80871802B7 Math Co-Processor,
$Call
KEYTRONIC Deluxe IBM Keyboard (515t),
S199
MA SYSTEMS PC Peacock (RGB & CompoSite,
Parallel Port)
$209
MICRO LOG Baby Blue It (Z80B, 64K, Parallel &
Serial Ports, Clock/Calendar).
$529
ORCHID PC Turbo (80186 CPU, 8 MHz)
$Call
PANASONIC JA 551-2 (OSOO Thinline Drive) $149
PARADISE SYSTEMS Multi-Display Card
$299
Modular Graphics Card
$285
Module AlB,
$Call
PLANTRONICS ColorPlus
$Call
STB SYSTEMS Graphix Plus It
$319
Super RIo w/64K
$289
TANOON TM 100-2 (OSOO Disk Drive)
$179
TEAC FD-55B (OSOO Thrnline Drive) .
$159
TECMAR GraphICs Master (640x400 RGB)
$489
The Captain (w/ OK)
$239
lsi Mate (w/ OK).
$219
TSENG LABS Ultra Pak
$489

AMOEK
Video 3OlYJ(J(W310' '
' , , . , , , , $135/145/165
Color 300
$259 Color 500,
$389
Color 600
$459 Color 700,
$529
OYNAX Fortis FC10 (13" RGB).
$Call
MDNITECH 12" GreenlAmber.
$80
PRINCETON GRAPHICS HX-12
$469
SR-t2 (690x480).
$609
Max-12 (12" Amber, TTL) ,
$119
DUAORAM Duadchrome. ,
$489
Duadchrome II.
$459
ROLAND
MB-121G
$135 MB-122G,
$155
CB-141.
$269 CC-141
$559

ASHTON-TATE dBase III/Framework
$Call
PRENTICE HAll VCN ExecuVision ,
$Call
REAL WORLD MBSI Accounting
$Call
LOTUS 1-2-3/Symphony.
, , , , , $319/$Call
MICROPRO WordStar 2000/Pro pack,
$Call
MICRORIM R:Base 4000/Clou1.
$285/$Call
MICROSOFT Multiplan
$129

ABATllO-20 (18 CPS, 15" Carriage)
$359
$1299
AMDEK 5040 (40 CPS)
BROTHER /DYNAl
HR-15 Xl (20 cps, Diablo Compa!.) ,
." ,$379
HR-25/HR-35 .
, , , , , , , $619/$B69
CORONA laser Printer faster than HP
$2699
DIABlO
620 APk , , , , , . , , , , . $779 630 ECSIIBM,
$1979
$Call
JUKI6100 (t7 CPS, Oiablo Compal.)
$Call
6300 (40 CPS, Oiablo Compal.. 3K Buf.)
NEC
2030,
$659 3510,.
$1269
3550,
$Call 8850,.
$1879
OlYMPIA Compact R0/2 .
"" ,$3491$419
DUADRAM Duadjet (Ink Jet Printer) ,
$759
DUME Sprint 1140/ t 155
$t 299/$1479
lellerpro 20,
$Call
SILVER-REED EXP 500 (parallel or serial)
$369
EXP 550 (p or s, 15" carriage)
$449
STAR MICRONICS Power Type (IB CPS)
$339
TRANSTAR Tt201T130
$4091$569

$90
$Call

ESPRIT
Esprit I.
$Call Esprit II,
$479
Esprit III
$Call ESP-6310
$559
DUME 102I102A ,
$469/$489
1031108 (Green) ,
$849/$519
TElEVIOEO 914/924, .
, , , $5 t 9/$675
950/970,
" " , _ ..
$Call
Personal Terminal ,
$4 t9
wi 300 Baud Modem,
$528

RAM CHIPS
64K SET ,
$Call 256K SET , ••
DOUBLE-SIDED DISKETTES
"SKC (10 box min), , ,$12"
$30 Oysan,
3M,
$30 Verbatim,
Maxell.
PRINT BUFFERS
DUAORAM Microfazer
Parallel/Parallel
16K,. $139 64K. ,$185 128K,
Serial/Seri,l, Serial/Pari, ParI/Serial
8K,.
$145 16K. ,$155 64K
INTERACTIVE STRUCT, ShuffleBuffer 32K.
PRACTICAL PERIPHERALS Microbuffer 32K,

SCali

$31
$30

$239
$209
$269
$209

$Call
$45/$60
$39
YISUAL50155/60
1021300 ,
WYSE
WHO
WY-l00.
ZENITH
Z-29
ZTX-l0.

$270
$429
$Call
$519
$Call

WY-75 ,
WY-300,

$649
$329

Z-49
ZTX-Il

BLUE LYNX 3278
DCA IrmallrmalinellrmaKey ,
10EAcomm 3278

"

$Call
$389

$Call
$Call
$Call

ANCHOR
Mark VI
$179 Mark XII " " " " " , $249
HAYES
Smartmodem 300/1200, , , , , , , , , $t99/$Call
Smartmodem 1200B w/SmartCom II,
$399
NOVATION
Smart Cat Plus 300/1200 w/Mite .
$329
PRENTICE POPCOM CI00/Xl00. , , , $289/$299
$Call
PROMETHEUS Promodem 1200
$Call
DUADRAM Ouadmode,;1.
$419
TRANSEND PC Modem Card 1200.
$439
VEN-TEl300/1200 Har' Card,

401-781-0020
1'1

'

800-843-4302
150 Broadway, Sulle 2212, N.Y_, NY 1003B
HOURS 9-8 EZTIMON-SAT
Money Order. Cuhl!r's ell, Personal ell (2 Weeks To Clear)
APO O,ders Add 6' (mimmum 57) Add 3' For Nel Terms
All Returned Non·Delective Merchandise Are Subject To
20' Restocking Chllg!
Genlech Reserves the RighI 10 Change Advertised Prices

Inquiry 120

Inquiry 131

HARMONY VIDEO & COMPUTERS
2357 CONEY ISLAND AYE., BROOKLYN. NY 11223
TOORDER CALL TOLL FREE
800·YIDE084 OR 718·627·1000 OR 800·441-1144

W
;,
~

APPLE 2C
$869.95
GEMINI10X
$226.95

IBM PC W/DRIVE
$1299.95
OKIDATA 92
$349.95

(8'
/

~

BOOK REVIEWS

"PRINTER SPECIALS"
Radh: 15

350
551
29'
229
387
3.2
598
1039
1208
329
456
227
33.
676
1431

Qkldala92
Ok_dala 93
Epson RX80 FT
Epson AXeO
Epson AX100
Epson Fll:80
Epson FX100

Epson lQl500
Toshiba 1351
Della 10
Delta 15
Gemini lOX
Gemini 15X
Toshiba 13"0
Dlablo630 API
Quad]e!
Anadex 9625B

567

RadiI( 10
Powertype
Dalsywriler
Brolher HAtS
Brother HA25
Brother HAJ5
Keyboard
Rlleman Blue +
Diablo 620 API

Mannesman SpHII80
Mannesman 160L
Juk16100

Pana3151
Dynax OX15
MNNSMN 160l
NEC 6850

721
1034

48'

280
7"

33.
572
78<
122
27.

....

233
530
371
509
350
742
1754

25.
201
382
286
742
1299
8<7
3'2
'8<3
'8<3
638
567
382
546
'38
233
302'

Panasonic KXP 1091
PanasoniC KXP 1090
Silver Reed EXP 550
Silver Reed EXP 500
Silver Reed EXP 770
Nee 3550
Nee 2050
Olympia AQ
Nee 7730
Nee 7715
QKI8A
Panasonlc KXP 1093
PanasonlC KXP 1092
Qki83
Oklmate 10
Silver Reed EXP400
HP laser Jet

.

.-

WOW!
IBM

APPLE

65.
63.
99

800·441·1144

'68.
86.
486
from 11"

COMMODORE
Commodore 6A
1541 DIsk Drlye
1702 MOM or
MPS801 Printer
1526 P, Inter

177
204
208
179
215

ATARI
800 Xl

107
219
159
279
169

1027 Printer
1050 Drive
Indus. Drive
1025 Printer

....4.

SANYO
550 5.5.
5500.5.
5550.5.
5555.5.
CRTJO

ZENITH

PC wlDfive
1299
PC Xl
2499
PC Portable wlDrlve
1499
PCJI
459
Color Card
144
Monocrome Card
159
IBM MonItor (GRNl
199
Tecmar Caplam 64K
249
AST 51. Pack
229
Tallgrass 20 Meg
2399
Quad Board .
224
Paradise
254
KeytronlCS
159
Hercules Color
159
Hercules Monochrome
319
PlantronlCS
409
STB Graph",;
234
PC wll0 Meg Hard Dr
2399
Bernoull Box
1999
10 Meg DlIye
699
94
Teac 1/2 Hr
Shugart \/2 HI
94
Panasomc 1/2 HI
94

85.

2E wlotsk Drive
MaCintosh
Apple 2C
Imagewrlter
Addt Drives

ZeMh PC 2150
Zenith PC 15152

1631
2076

MONITORS
Amdek 300 Green
Amdek 300 Amber
310 Amber
Color 300
Color 500
Color 600
Color 700
Color 710
Zenith Green
Taxan 210
Prlncton HX12
Taxan 122A
Taxan 420

114
124
139
229
324
384
489
529
74

209
~49

139
389

MODEMS
Hayes 1200
Hayes 1200B
Hayes 300
Micromodem 2E
Access 123
Novallon J·cal

435
382
187
212

364
95

f~I(NOlVCOIolPUT("

S~:"'KhO~G","~'"~

'~I""<lO<I'C~~"9",,,,~,"
'·<l~"I>eU.",pp,n~J"

'"'"' ..... '~"'·II·n.J .. I.. T
CONDI~~~~n~p~nl~1 P~ ..."

RX 80

289

FX 80

369

JX

FX 100
LO '500

225

NEW AX-8Q H Plus

80 color

599

RX 100

Sorry No Mall Older

'389

Titan 2 Board lor QX-10

APPLE

.589

11115

EPSON OX-l0 wiVALOOCS 20
Computer Olsplayed. & Sold In
store only

489

.~<

IBM

.-""'

~

APPLE liE Enlry System

NEW

APPLE OUODISC DRIVE

wi EXTEND EO 80 COLUMN CARD

APPLE TILT MONITOR IN STOCK
MACINTOSH
CALL
NEW APPLE lie
B95

DISK DRIVES-FOR IBM
Teac 'I, hI DS/DD..
Rana 2000 IBM

149
149

ADD ON BOARDS
FOR IBM
AST SIX Pack Plus 64K
249.00
Ouadram Expanded Ouadboard
w/64K
259.00
Hercules Graphics Board 319.00
Hercules Color Card w/Parallel
Port
179.00
Koala Speed Key System 149.00

~7~sc ~rl~li~;d MMo~ns~eW/~~~

Hayden Saragon III Chess 34.90
Mlcrosofl Fllghl Simulalor 1137.90
Hayden Saragon III lor Mac 39.90
De Base III
349.00

~~a:;:O~~

3~9Arr

MODEMS
Hayes 1200B IBM
Hayes '200 RS232
Hayes 300 RS232

379.00
45!lDO
195DO

Mlcromoden liE
HAlES 300 I" lie
New Hayes 2400
Aacal-Vadlc 1200 EXT-AS-

$3249 complete

235.00
239DO
CAli

232

349 DO
Raca.·Vadlc Inlernal w/George
Software
349.00
Compuserve Slarier KII
28.95
The Source Slarter Kit
CAll
Grappler Buflerd Plus 16K
w/cable

IBM8 HARD DISK SYSTEM
IBM PC 256K
10 MEG WI1 OS FLOPPY
IBM MONO CARD & MONITOR

MONITORS
Princeton HX-12 Graphics. 459.00
New Amdek Color l)().
269.00
New Amdek Color 700-Utlra Hires

RGB
Amdek 310A . .
.
Com rex 5650 Hires 12"
Green
.
Gonlla 12" Green

499DO
175.00

99.00
.. 89.00

149.00

LETTER OUALITY PRINTERS
ONE TIME SPECIAL
LIMITED QUANTITY

C ITOH -

leading Edge

15 DaiSY Wheel

25 cps

$449 ,..~~~~,~

PRINTERS
Juh.fi100
Juh.fi300. ...
Juki-Traclor 6100 .

~~;'11~s~3~~

1340

379.00
CAll
. 99.00

Apple Is a .egISle'lId tradema,k or Apple compute,. Inc. IBM Is ••eglste.1Id If.d&m••k ollnlernallonal Business Machines.
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PASCAL AND CLEAR EXAMPLES

Kruse illustrates principles using Pascal programs that have
been tested on several compilers. I endorse this strategy:
others have used pseudolanguages. For people using
Pascal. the book is eminently useful and educational. You
can enter the programs and try your own modifications.
The book contains many in-depth examples of applications of data structures to programming problems.
Realistic examples include Conway's game of Life, a textindexing program. and a program that evaluates mathematic expressions.
I lost count of the number of times I came across
valuable nuggets of information or explanations that
clarified concepts I had read about in other books but
failed to understand. Where other authors simply use
pointers. Kruse discusses how pointers can be created
even in languages in which they are not implemented.
It is apparent that much of Kruse's time preparing this
text was spent trying it out on students. polishing the
prose, and clarifying important points. This book stands
head and shoulders above others in making difficult concepts understandable.
Unfortunately, while Kruse covers most of the fundamental data structures I expected. he does not include a
chapter on graphs. Graphs are an important data structure different enough from other data structures so as to
require individual consideration. They have significant
practical applications for scheduling programs. flow programs. and trip planning.
Data Structures and Program Design excellently covers data
structures and algorithms for operating on them. Kruse
is readable, covers topics in great depth. and does so
without losing the reader. I recommend the book for a
second course in any formal computer curriculum or as
a resource and reference book for programmers who seek
to improve their programming skills on their own.•

1::

FOR MAil ORDERS: Send Money Ordel Certlhed Check Mastercard, VISA gladly accepled Add estlmaled pnce IOf
Shipping handling and lr6uran~ WE WIll SHIP ORDERS AT THEAlNERTlSED PRICES GUARAlITEEO UlrHl fU.21.1lll5

78

covers more advanced applications of trees. including AVL
(Adelson-Velskii and Landis) trees. contiguous representation of binary trees. lexicographic search trees. and external searching. There is no discussion of graphs.
Kruse examines algorithms for searching. looking up
tables, accessing hash tables. and sorting. He presents an
in-depth study of recursion. The author works out large.
complex programs in detail. and he develops programs
to index text and to evaluate mathematical expressions.
In the appendixes, Kruse discusses techniques from
combinatorial mathematics for assessing algorithms
analytically. He also covers methods for manually removing recursion and presents standard syntax diagrams and
tables for Pascal.

Inquiry 115

Edward Brent. an associate professor of sociology and family and community medicine (108 Sociology. University of Missouri. Columbia,
MO 652 I I), has recently completed a post-doctorate fellowship in
which he studied the role of data structures in artificial-intelligence
programming.

adding pictu

data .... reoords
Oftheecreen. Pictures
.:a.rt
lUbe exploded to fuU ecreen.
or write and we will send you

of CUIlCHl1er'

,~~_,..,

signatu.... to your financial data

base records.
....1Eatate - add pictures of
houses to on-line real estate
listings for faster property identification and improved sales
presentations.

.Informatlon on PHOTOBASE,
PC-EYE, compatible cameras and
other imaging equipment in the
Chorus Family of products.
(803) 424-2900 or
1-800-OCHORUS.

Electronic cataloging - pictures
of products can be combined with a
data base system containing product specifications. pricing.
availability and much more.

TM PHOTOBASE and PC-EYE are trademarks of
CHORUS Deta Systems.
'dBase II is a trademark of Ashton-Tate; A-Base
4000 is a trademark of Microrim, Inc.; IBM Filing
Assistant is a trademark of International Business
Machines Corporation,

CHORUS

Inquiry 49

CHORUS Oete Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054

SHE'S TEMPORAR~
THE DAMAGE IS PERMANENT.
One wrong key.
The slightest slip.
And your accounts receivable
are accounts irretrievable.
It can happen to you-because
a leading cause of data loss is
human error. If you employ people
and computers, you're vulnerable.
Unless you backup your data.
Every day.
No matter what.
80

BY T E • FEBRUARY 1985

The smartest way to do that
is with a Tallgrass HardFile'·
Mass Storage System.

Shown above. the 20 megabyte Hard Fite
with 20 megabyte tape Jar $2, 995.

TALLGRASS SILLS MORE
HARD DISK STORAGE WITH
CARTRIDGE TAPE BACKUP
THAN ANYONE IN THE WORLD.

Tallgrass took the industry's
most reliable medium-magnetic
tape-and perfected a format
that's become the standard for
personal computers.
We used a removable tape
cartridge to store data out of

harm's way. And made two versions. Our 3000 Series HardFiles
combine tape's accuracy with
the enormous capacities of hard
disk, providing 12,20,35 or 70
megabytes storage with a removable cartridge tape for backup.
Our 4060 tape storage system,
for personal computers with
hard disks built in, supplies 60
megabytes of backup capacity.

Result: the world's best selling
mass storage systems with the
most reliable data protection.
The only kind to have when
facing a permanent problem.
For a free brochure, your
nearest dealer, and more
good reasons to backup,
call 1-800-228-DISK. And
solve your problems
permanently.

TALLGRASS
TECHNOLOGIES
COMMITTED TO MEMORY
Inquiry 307

HardFile'" and Tallgrass8 are lrademarks of
Tallgrass Technologies Corporation. C 1984 Tallgrass Technologies.

/'

TI
Lotus
1-2-3

Lotus
Symphony

$299

'419

$2.
$25'
585
5Co11

ALPHA DATA BASE
IIANAGERII
CLOUTY 2.0
CONDOR III
DBASEII
DBASE III
INFOITAR·
KNOWLEDGEIIAN
PFI: FILEIPFI:
REPORT
POWERBAIE
QUICKCODEIII
RBAIE_

515.

Languages/Utilities

$21'
51.
51.
S23t

$301

5105
524.
$31.
51..

m.

$31.
5258

S22I

Spreadsheets/
Integrated Packages
ElECTRIC DESK
ENABLE
FRAMEWORK
LOTUI1-2'3
IIULTIPlAN
OPENACCQS
SIIAIIT SYSTEII
_EADIHEET
AUDITOR
SUPEIICALC3
IYIII'HONY
TKIIOLYER

520t

S45I
$33t

S2tt
5135

S2tt
$551

578
51. .
141.
$3It

Desktop
Environments
DISK ORGANIZER
GIT OIIGANIZID
SlDIKICK
lPOTLIGHT

5128
5158
5.
510t

Communications/
Productivity Tools
CROIITAlK
PROKlY
RILAY
SMAIITCOMII

Sarrma
Word III

FrameWork

MultiMate

'339

'339

'289

Database Systems

Software
Word Processing Editors
EASYWRITER II
IYSTEII
FANCY FONT
FINAL WORD
IIICROSOFT WORD
IIICROSOFT WORD
WIIiOUSE
IIULTIIiATE
PFI:WRITE
IAIiNAWORDItI
YOLKSWRITER
DELUXE
YOLKIWRITER
SCIENTIFIC
THE WORD PLUS
(OASIS)
WORD PERFECT
WORDPlUS W/BOSS
WORDSTAR
WORDSTAR_
WORDSTAR_
WORDSTAR
PROFESSIONAl
XYWRITEII·

dBase III

51.
51t
5"
510t

m,

511t
521'
511t

125'

CONCURRENT DOS
CII C COIIPlLER
DIGITAL RESEARCH
CCOIIPILER
DR FORTRANn
LATTICE C COIIPILER
IIICROSOFTC
COIIPlLER
liS BASIC COIIPlLER
liS FORTRAN
NORTON UTILInElNEW
TURBO PASCAL

HARYARD PROJECT
IIANAGER
HARYARD TOTAl
PROJECT IIANAGER
IIICROSOFT
PROJECT
SCITOR PROJECT
5000 W/GRAPHICS

521.
$21.
5Co11

S30I
524.

m.

5Co11
145

521.

S2tt

IIANAGEIIENT EDGE
SAlES EDGE
THINKTANK

5239

S20t

51. .

$27'
5211.

538.
515'
513.
5211'
51t
585
511.
5Co11

$$21
S2tt

Accounting Modules
BPI
GREAT PlAINS
IUS EASY BUSINESS
IIBA
OPEN SYSTEIIS
PEACHTREE
REAlWORLO
STATE OF THE ART
ITAR ACCOUNnNG
PARTNER
STAR ACCOUNnNG
PARTNER II

5158
515.
511.

5185

SCIII

5128

AlT ADYANTAGE
AlT I PM PlUI (l4KI
AlT I PM PlUI
(-I
AIT IIEGAPlUI:J:KI
AlT lllGAPM (
I
QUADBOARD (14K)
QUADBOARD ( _ I
QUADBOARD UP.
(14K OARD UP.
QUAD
(SMKI
QUAD 112
ORCHIDBL
II
PEIISYST
TECMAII CAPTAlN(14KI
TECMAII WAYI (14KI

l

+J=

SCoII
141'

S32t
511'
5_
5_
5Co11
141.
5Co11

S30I

S4It
$3It

544'

Displays

$328
147'

_.

AIIDEK 3lIOGI3OOA 5131114'
AIIDEK310A
1178
AIIDEK COLOR II •
$41'
PRINCETON HX·12
S4It
PRINCETON 1IAIl·12
1178
PRINCETON _12
SCoII
QUADRAM
AMBERCHROME
517'
ZENITH 124 ...eR
11.
ZENITH 135 COLOR
lCoII

$301

$31'
$3"

S2tt
$3It

524'
$I"

Modems
ASTIIUCH1.
HAYES 1200
HAYEll_
HAYES2400
YENTELl200
HAlf CARD

Multifunction Boards

511'
511.

I

S22I

SCoII

$241

...
S44I
S2II

SCoII

S45I

lCoII

5Co11

CURnllURGI
PROTECTORI
SCoII
EPD IUIlGE
PROTICTOIII
5Co11
GILTRONIX AlB SWITCH lCoII
IIICIIO_11I 1N1INE

S2II

....
S2II

S2II

5Co11
5Co11
5278

(-elFAZl!II INlI.
..\c':1.1ET
211KRAMIET

$314

IIICII

_MATH

AST6 Pak

Quad Board

Plus

Expanded64K

'249

'269

$21'

$40

lCoII
'110

Emulation Boards
ASTPCOX
AST3710
ASTSNA
ASTBSC
BlUE LYNX
CXI32711t
IRIIA
IRMALINE
IRMAPRINT
QUAD 3271

SI5t
5Co11
5Co11
5Co11
5Co11
5Co11
5Co11
5Co11
141'

....

571t
513. .
5728
"1'
5151t
51278

....

....
5M.

MOt

528
5Co11
5Co11

....
....
5Co11

1M.

Input Devices
KEYTRONIC 5151
IIICROSOFT
MOUIE
PC MOUSE W/PAINT

51.
11.
1158

Mass Storage
ALLOY PC-lIACKUP
51M1
AllOY PC-DlIC
_B
51711
10liEGA 10+10 liB
SMAYNAIlD W..l 1 _ SCoII
SIGMA
lCoII
IYIGINIIlAGI
5Co11
TALLGRAIS HARD'IU
• TAPE
5Co11
TUC HAlf HIIGHT
5158

Networks
AlT PC NET
COIIYUlNET
DIGlTAlIlIIURCH
ITARlINK
ORCHID PC NIT

SCoII

5Co11
511.
5Co11

·CAll 'OR SHIPPING COlTS

Smartmodem Smartmodem
1200B
1200

'399

LOWEST PRICE
GUARANTEE!!

free!

We will match current
nationally advertised
prices on most products.
Call and compare.

Diskette
Library
Case

-

AMPlOTII
C.ITOH
COIIWRITERII
COIIWRITER t20
DIABLO 1120I_
EPION FX·l00·
EPSON LQ.l500
EPIONJX. .
JUKlllOO
NECP3
NEC 2050
NEC 3550
OKIDATAMP
OKIDATA.3P
QUIIE SPRINT 1155
TOSHIBA Pl351
SWEETPlPEN
PlOTTER

... ...

Accessories

534'

'319
PrinterS/Plollers

AST MONOGRAPH PlUI
EYEREll GRAPHICI
EDGE
HERCULES GRAPHICS
CARD
HERCULES COLOR
CARD
PARADISE 1I0DUlAR
GRAPHICI CARD
PARADISE
IIULTIDISPLAY CARD
PERSYST
PLANTRONICI
COLORPLUS
PRINCETON SCAN
DOUBLER
STB GRAPHICS
PLUS II
TECIlAil GRAPHICS
IIASTER
TECIIAR YIDEO.YAN
GOGH
TSENG ULTRA PM

527'

SCoII

.., Hardware·

Home/Personal
Finance
DOLLARS AND
IENIE
FINANCIER II
HOWARD TAX
PRIPARIIIN
IIICIIOTAX
MANAGING YOUR
MONEY

ABITAT
AUTOCAD
BPI BUIINESS
GRAPHICI
CHARTIiAITER
CHARTSTAR
DRDRAW
ENERGRAPHICI WI
PlOTTER
EXECUYISION
GRAPHWRITER
COIIBO
IIICHART
OYERHEAD
EXPRESS
PCDRAW
PC PAINTBRUSH
PFI:GRAPH
IIGNIIAITER
STATPRO
STATPAK·NWA
STATPAC· WALONICK

5158

Professional
Development

Chart-Master

'CALL

511t
5at

Project
Management

'239

Display Boards

Graphics/Statistics
511'
513'
5at
5211'
$33'
531'

WordStar
2000+

'489

with your order

-2

In New York State call (718) 438-6057

TERMS:
Checks-allow 14 days to clear. Credit processing-add 3'10. COD orders-C8s~.
M.O or cenified check-add.$3.00. Shipping and handling UPS surface-aDD $3.00
per item (UPS Blue $6.00. per item). NY State Residents-add applicable sales tax.
All prices subject to change.

fAiiiiiiil'iIIi MON.-THURS. 9:00AM-8:00PM

~_
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SUN. & FRio 9:00AM-4:00 PM
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Softline Corporation

P.O. Box 729, BrOOklyn, N.V. 11230
TELEX: 421047 ATLN UI
Inquiry 283

E·V·E·N·T Q·U·E·U·E

February 1985
• AI. EXPERT SYSTEM
BRIEFING-Artificial Intelligence and Expert Systems: What Business Must
Know lbday to Reap the
Benefits Tomorrow. Marriott
Copley Place. Boston. MA. A
one-day executive briefing.
The fee is $790. Contact Lee
Burgess. Professional
Development Programs.
Rensselaer Polytechnic institute. noy Building. New
York. NY 12180-3590. (518)
266-6589. February II
• SOFTWARE MANAGEMENT CONTROL-Configuration Management of
Software Programs. San
Diego. CA. Intended to show
those working in software
management how to control
development. maintenance.
and operational costs. The
cost is $730. Contact Stod
Cortelyou. Continuing
Engineering Education.
George Washington University. Washington. DC 20052.
(800) 424-9773; in the
District of Columbia. (202)

676-8520. February 11-13
• NETWORK COMPONENTS EXPLAINED-Data
Communications Network
Components. Atlanta. GA. A
thorough overview of the
use. operation. applications.
and acquisition procedures
of 25 major communications
components. The fee is
$795. Contact Elaine Hadden Nicholas. Department of
Continuing Education.
Georgia Institute of 'Technology. Atlanta. GA 303320385. (404) 894-2547.

lbwers Hotel. Orlando. FL.
Contact the Society for Applied Learning 'Technology.
50 Culpeper St.. Warrenton.
VA 22186. (703) 347-0055.

February 13-15
• COMPUTERS FILL
EDUCATORS' TALL ORDER
The Fifth Annual Conference
of the 'Texas Computer
Education Association. Hyatt
Regency Hotel. Austin. TX.
The theme is "New Directions for Education Using
Modern Day 'Technology:'
Contact TCEA Conference.
POB 2573. Austin. TX

78768 February 13-16
• PC SYMPOSIUM
The 1984 UNM Personal
Computer Symposium. University of New Mexico. Albuquerque. Exhibits. seminars.
and demonstrations of personal computer systems for
business. education. and
professional offices. Contact
the Thu Beta Pi Honor Society. c/o Dr. Randy numan.
Department of Mechanical
Engineering. University of
New Mexico. Albuquerque.
NM 87131. (505) 277-6296

February 15-16
• COCO CONVOCATION
RainbowFest. Irvine Marriott.
Irvine. CA. A show for users
of the Radio Shack TR5-80
Color Computer. More than
50 exhibitors are expected.
Contact Falsoft Inc.. POB
385. Prospect. KY 40059.
(502) 228-4492.

February 15-17

'Teacher Educators National
Conference. Riviera Convention and Resort Hotel. Las
Vegas. NV. Exhibits and
demonstrations of microcomputers. microcomputer
products. and communications equipment will be
featured. Contact Peter C.
West. Learning Center. College of Education. Gabel
Hall 8. Northern Illinois
University. DeKalb. IL 60115.
(815) 753-1241.

February 18-19

• MODULA-2 ENGINEERING-Software
Engineering with Modula-2.
Atlanta. GA. A course
emphasizing methods for
building large-scale software
systems in Modula-2. Prerequisite: knowledge of Ada
or Pascal. The fee is $495.
Contact Elaine Hadden
Nicholas. Department of
Continuing Education.
Georgia Institute of 'Technology. Atlanta. GA 303320385. (404) 894-2547.

February 20-22
• MANAGE YOUR COMPUTER-Managing Computer Resources. Wintergreen Learning Institute.
Wintergreen. VA. Focuses on
networking. system design.
performance evaluation. and
operational difficulties encountered by managers and
executives. Rates vary from
$570 to $769. depending on
accommodations. Contact
Dr. M. D. Corcoran. Wintergreen Learning Institute.
POB 7. Wintergreen. VA
22958. (800) 325-2200; in
Virginia. (804) 325-1107.

February 18-22
• COMMUNICATIONS FOR
EXECS-Info/Central. O'Hare
Exposition Center. Chicago.
IL. A computer and communications show and conference for executives and
data-processing managers.
lbpics: mainframes. microcomputers. telecommunications systems. and micrographics. Contact the Show
Manager. Info/Central. 999
Summer St.. Stamford. CT
06905. (203) 964-8287.

February 12-14

• MICROS FOR EDUCATORS-Association of

• INTERACTIVE
INSTRUCTION-The Third
Conference on Interactive Instruction Delivery. Sheraton

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue. we need to know about them at least four months in advance. Send
information about computer conferences. seminars. workshops. and courses
to BYTE. Event Queue. POB 372. Hancock. NH 03449.

February 20-22

• BUSINESS GRAPHICS
Computer Business Graphics. Bonaventure Intercontinental Hotel. Fort Lauder. dale. FL. Contact Carol
Every. Frost & Sullivan Inc..
106 Fulton St.. New York.
NY 10038. (212) 233-1080.

February 20-23
• MAC IN SPOTLIGHT
MacWorld Exposition.
Brooks Hall. San Francisco.
CA. A hands-on festival of
Macintosh hardware. software. and peripherals. Contact World Expositions.
Mitch Hall Associates. POB
. 860. Westwood. MA 02090.
(617) 329-7466.
February 21-23
• COMPUTER FAIRE
The Fourth Annual IEEE
Computer Faire. Huntsville.
AL. Sponsored by the Institute of Electrical and Electronics Engineers. Contact
'Terry Mizell. POB 5188.
Huntsville. AL 35805. (205)

532-2036. February 22-23
• COMPUTERS IN MEXICO
The First International Computer and Communications
Exposition and Conference:
MexCom '85. Mexico City.
(continued)
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$595_ERGO® 4000 is the ASCII Terminal featuring
aD-column by 66-line format for full-page display capability. Features include: 15 downloadable function keys, four video attributes,
pass-through printer port, screen saver,
alternate character generator, settable tabs,
24-line display, and user-definable custom
mode. (Compatible with VT100 codes.) Most
popular word processing packages are
already modified to run on the ERGO® 4000.

COMPETITIVE EDGE
P.O. Box 556· Plymouth, MI 48170· (313) 451-0665
THUNDER 186™ SYSTEM

$1995.

Includes 256K RAM, 2-5" Floppys and concurrent DOS(!)
expandable to 10 or 40 MB hard disk & up to 4 users.

TELETEK SYSTEMASTER U~ SYSTEM .. $5895.
With 2 Hi-speed 128K banked slaves, 10MB hard disk and two
Qume 102 terminals.
Includes fastest Z80 slaves available.
WE INTEGRATE SYSTEMS
WITH THE FOLLOWING COMPONENTS

CompuPro®

Lomas Data Products
Teletek

Sample Component Prices
CompuPro 286 with 287 chip CPU
, .. $1199.
Disk IA
$459.
RAM 22
$995.
I/O 4
$297.
CPU ZTM
$215. 85/88 ...$327. RAM 23_64™
$309.
LDP 286
$1116.
LDP Hi-speed 512K
$899.
Color Magic™ ...$496.
Thunder 186™
$1195.
$899.
Teletek Systemaster I1@ 8MHZ Z80
Teletek HDCTC<!> Hard Disk Controller
$525.
QUME 102 GR
$450.
C. ITOH 8510 PTR
$350.
DRI FORTRAN
$250.
COMPo Inovation C
$299.
All prices subject to change and
stock on hand shipping extra min. $3.
ALL PRICES CASH PRICES
Concurrent DOS is registered lreademark of Digital Research Inc. RAM 23, CPU
286/287. CPU Z. RAM 22, are trademarks of CompuPro a Godbout Company.
Thunder 186, Color Magic trademarks of LDP Inc. SystemaSler II & HDCTC are
registered trademarks of Teletek Enterprises Inc.
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Mexico. This show features
mini- and microcomputers.
software. office automation
equipment. and communications exhibits. Contact MexCom. Suite 219. 3421 M St.
NW, Washington. DC 20007.
(703) 685-0600
February 25-28
• FARM AUTOMATION
Agri-Mation. Palmer House
Hotel. Chicago. IL. This conference and exposition will
focus on the role of automation in agriculture. Contact
the Society of Manufacturing
Engineers. One SME Dr..
POB 930. Dearborn. MI
48121. (313) 271-1500.
February 25-28
• DYNAMIC COMPUTING
Dynamics on Microcomputers. University of Michigan. Dearborn. A course
and workshop for engineers.
Contact Professor R. E.
Little. University of
Michigan. 4901 Evergreen
Rd.. Dearborn. MI 48128.
(313) 593-5241.
February 25-March I
• HIGH-TECH IN FOCUS
High-1ech '85 Exhibit and
Seminar. Thunderbird Motel.
Bloomington. MN. More
than 100 manufacturers will
exhibit terminals. peripherals. data-communications
equipment. and digital test
instruments. Admission is
free. Contact John Bastys or
Barb Mueller. Countryman
Associates Co.. 1821 University Ave.. St. Paul. MN
55104. (612) 645-9151.
February 26-27
• MICRO-AIDED MANAGEMENT-Microcomputeraided Maintenance Management System. Ramada Inn.
Airport. Milwaukee. WI. This
course shows how computers can help improve the
maintenance functions of
any organization. The fee is
560. Contact Unik Associates. 12545 West Burleigh.
Brookfield. WI 53005. (414)
782-5030. February 27

March 1985
• DISCOVER UNIX
Discover UNIX, various sites
throughout the u.s. A twoday seminar exploring such
topics as the UNIX file
system. shell interpreter. text
editors. programming languages. and system tools.
The fee is 5595. Contact
Data-1ech Institute. 57 lakeview Plaza. POB 2429. Clifton. NJ 07015. (201)
478-5400. March
• COMPUTERS FOR SALE
Computer Supermarket. San
Mateo County Fairgrounds.
San Mateo. CA. A gathering
of retailers. manufacturers.
distributors. and potential
consumers of a wide variety
of computer-related products. Contact Microshows.
Suite 203. 1209 Donnelly
Ave.. Burlingame. CA 94010.
(415) 340-9113 March 2-3
• FOSE SOFTWARE SHOW
Federal Office Systems Exposition (FOSE) Software
'85. Convention Center.
Washington. DC. Workshops.
symposia. and exhibits of
software. Contact Rosalind
Boesch. National Trade Productions Inc.. Suite 400.
2111 Eisenhower Ave.. Alexandria. VA 22314. (800)
638-8510; in Virginia. (703)
683-8500 March 4-7
• MINI/MICRO
Mini/Micro Southeast-8 5.
Georgia World Congress
Center. Atlanta. A conference and exposition. Contact Electronic Conventions
Management. 8110 Airport
Blvd.. Los Angeles. CA
90045. (213) 772-2965.
March 5-7
• DESIGN SHOW
The 1985 National Design
Engineering Show. McCormick Place. Chicago. IL.
More than 600 CAD/CAM
system and electronic component companies will exhibit. Contact the Show
Manager. National Design

EVENT QUEUE

Engineering Show. 999 Summer St.. Stamford. cr 06905.
(203) 964-0000. March 11-14
• DATACOMM FROM ALL
ANGLES-Data Communications: Thchnology. Thchniques. and Applications.
Thrrytown Hilton. Thrrytown.
NY. This seminar covers
existing and emerging
technologies. data compression techniques and applications. multiplexers. protocol
conversion. data security.
and local-area networks. The
fee is $150. Contact Glasgal
Communications Inc.. 207
Washington St.. Northvale.
NJ 07647. (201) 768-8082.
March 12
• ACM COMPUTER
CONFERENCE-The Thirteenth Annual ACM Computer Science Conference:
CSC '85. New Orleans Marriott. LA. An employment
register. social events.
technical programs. award
presentations. and exhibits
are highlights of this show.
Contact Della T. Bonnette.
Conference Chair. Computing and Information Services. University of Southwestern Louisiana. Lafayette.
LA 70504. (318) 231-6306.
March 12-14
• EDUCATIONAL
CONFERENCE-The 1985
Microcomputers in Education Conference. Arizona
State University. Thmpe. The
theme for this conference is
"Tomorrow's Thchnology:'
Emphasis will be placed on
integrating computer technology and languages into
the educational environment. Exhibits will be
featured. Contact Donna
Craighead. Payne B4 7.
Arizona State University.
College of Education.
Thmpe. AZ 85287. (602)
965-7363. March 13-15
• SIMULATION IN
SUNSHINE-The Eighteenth
Annual Simulation Symposium: Thmpa. FL. A forum

for the interchange of ideas.
techniques. and applications
among those working in
simulation. Contact Alexander Kran. IBM Corp.. East
Fishkill Facility. Hopewell
Junction. NY 12533.
March 13-15
• INTERFACING
WORKSHOP-Personal Computer and STD Computer Interfacing for Scientific Instrument Automation. Virginia
Thch. Blacksburg. A handson workshop with participants wiring and testing interfaces. The fee is $450.
Contact Dr. Linda Leffel.
CEL Virginia Polytechnic
Institute and State University. Blacksburg. VA 24061.
(703) 961-4848. March 14-16
• SHOW IN DELAWARE
The Seventh Annual
Delaware Computer Faire.
Delaware State College.
Dover. Current technology
for use in the classroom. office. and home will be displayed. Workshops. demonstrations. and sessions on
the use of computers in the
classroom are planned. Contact Dr. William J. Geppert.
State Supervisor. Mathematics. Department of
Public Instruction. Townsend
Building. POB 1402. Dover.
DE 19903. (302) 736-4885.
March 16
• CLASSROOM
COMPUTING TECHNIQUES
Instructional Strategies for
Integrating the Microcomputer into the Classroom.
University of Wisconsin.
Madison. A special emphasis is placed on strategies that have already
proved successful. Hands-on
sessions will be offered.
Contact Dr. Judith Rodenstein or Dr. Roger Lambert.
University of Wisconsin. 964
Educational Sciences Building. 1025 West Johnson St..
Madison. WI 53706. (608)
263-4367 or 263-2704
March 18-19
(wlltillued)

100% FLAWLESS
COPIES ...
• • •FAST!
o need to tie up your valuable computer to duplicate
diskettes ... when VICTORY can provide you with a
duplicator that will do the job flawlessly, and much
faster. One button operation automatically formats,
duplicates and verifies up to 8 diskette copies at the
same time.
VICTORY can supply you with literally dozens of
standardized formats to match the protocol of virtually
any current computer. In addition, built-in utilities enable
you to read or devise any format you may require. If that's
not enough, VICTORY can
help you with unusual or
unique formatting, serializing
or copy-protecting problems.
VICTORY duplicators are
designed to be reliable. Each
of the copy drives has a
separate controller to increase
copying throughput and
ensure maximum uptime.
VICTORY Duplicators use
industry proven drives combined with 100% digital technology . . . there are no
analog circuits to slowly drift
out of tolerance.
Let us help free you from
your disk-duplicating bottleneck at a surprisingly
attractive price. Write or call:
VICTORY ENTERPRISES
TECHNOLOGY, INC., 8910
Research Blvd., Suite 82,
Austin, Texas 78758-

(512) 450-0801.

Victory Enterprises
Technology, Inc.
Inquiry 323
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The Little Board™ ••• $349*
The world's simplest and least expensive CP/M computer

'UNDER $'200 IN
OEM QUANTITIES

CP/M 2.2
INCLUDED

ZSOA IS (I registered traderl"lafl( of Zllog, Inc

CP/M IS a rcglSlcrcd trademark of DIgital Rese""ch

• 4 MIl> Z80A CPU, 64K

RAM. Z80A erc, t73! Boot ROM

• Mlnl/Mlao Floppy controller (1-4 Drives, Single/Double Density, 1-fJ: sided, 40/80 track)

• Onty 5.75 x 7.7Slnches, mounts directty to" 5 1/4" ftoppy drtvc
• 2 RSi32C Serial Ports (75-9600 baud & 75-38,400 baud), 1 Centronics Printer Port
• Powc:r ~qulremcnt: +SVOC at .7SA; +1!ZVDC at .05A/On-board -1i'V coovcrter

• CP/M 2.2 BOOS

• ZCPR3 CCP

• Enhanced AMPRO BIOS

• AMPRO UtUtties Included:
• rad/write to more: than g dolen other fonnab (Kaypro, Tclevldco, IBM CPjM86•••• )
• format disks tot more than II donn other computers
• mcnu-baHd system customlution
DISTRIBUTORS

• BIOS and UtilltJes Source Code Avalleblc

Argtmtma-f.,ctoflal, SA

• SCSI/PlUS Adoplcr :
• Mounts dlreetty to Little Board
• Slave I/O board control • Full ANSC X3T9. 2
• 16 bldlrcetJonall/O lines • 599/Quanlily 1

Belgll,rn-eentre EleetronlQUe.lempereur .. 041-23-45-41
canada-Electronic sales Assoc .... (604) 9lJb.5447
Oenmark-Danblt
03-66-20-20
England-Quant Systems
.... 01-534-3158
Flnlo!lnd-Symmetric OY .
358-0-585-322
Fr"nce-AI<lIn lequeux
1-525-6960
Israel-Alpha Terminals
03-491695
$paln-Xenlos Infonnat,ca
3-593-0822
Sweden-AB AKlA
.. 08·54-2D-20
USA: Dlglt"l Dlstnbutors (CAl...
408-423-1556
Peripheral Business Systems (WA) ..
206-823-6661
Dorado Business Systems (NY/NJ)
609-429-2243

~~:u::::I

COMPUTERS INCORPORATED

Australia-ASP Microcomputers

1-41-0018

613-5Q0.0628

67 East Evelyn Ave.• Mountain View, CA 94041 • (415) 962-0230. TELEX 4940302

• EXPOSING THE MYTH
OF MICROS-Public Awareness Seminars. Hyatt Regency. Los Angeles. CA. A
seminar that shows nontechnical businesspeople how a
microcomputer could be
used to increase productivity. Contact International
Microcomputer Industries
Association. Suite 175. 21
'Tamal Vista Blvd.. Corte
Madera. CA 94925. (415)
924-1194. March 18-19

• COMPUTERS AND
TELECOMMUNICATIONS
COMTEL '85: International
Computer and 1elecommunications Conference. Infomart. Dallas. TX. Contact
COMTEL '85. Suite 600.
13740 Midway Rd.. Dallas.
TX 75244. (214) 458-7011.
March 18-20

• TECHNOLOGY AND
EDUCATION-The First Annual Conference on 1echnologies in Education. University of Arizona. Thcson. This
conference will focus on the
effective implementation of
research in educational
technology. Contact Steve
Louie. NACCIS. Suite 125.
2200 East River Rd.. Thcson.
AZ 85718. (602) 323-6144.
Mardi 18-20

Bank on BYTEK's
(E)PROM MultiProgrammer System S15-G
With Less Restrictions & a FREE KEYBOARD
For Only $995.
Stand Alone or Hook Up to your Terminal,
3 Voltage Devices, Simulation Module,
Supports Bipolar, PALs, 40 Pin Chips.
Also Available: S5 Basic (E)PROM
Programmer, $690. UV Erasers from $67.

March 19-20

(rEl~Dt9In]·COMPUTER SYSTEMS CORPORATION
4089 South Rogers Circle, Boca Raton, FL33431
CAll TO ORDER (305) 994-3520, Telex 4310073 MEVBTC
Distributor Inquiries Welcome
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• ROBarlCS TECHNOLOGY
UPDATE-The Second Annual Robotic End Effectors:
Design and Applications
Seminar. Holiday Inn
LivoniaWest. Livonia. Ml.
More than 25 companies
will exhibit. Contact John
McEachran. Special Programs Department. Society
of Manufacturing Engineers.
One SME Dr.. POB 930.
Dearborn. MI 48121. (313)
271-1500. ext. 382.

Inquiry 37

• AI FOR ROBOT'S
Aircon 2: The Second Annual International Conference on Artificial Intelligence for Robots. Stouffers Concourse in Crystal
City. Arlington. VA. A con-

ference designed to promote a dialogue between
experts and users of artificial-intelligence systems.
The theme is "1bward Intelligent Robots: The Droids
Are Coming." Contact Cindy
Mega. liT Research Institute.
lOWest 35th St.. Chicago. IL
60616. (312) 567-4024.
March 21-22

• EDUCATION AND
COMPUTING-Educational
Computing 1bday. Westin
Hotel. Renaissance Center.
Detroit. Ml. Kindergarten.
elementary, high school. and
college educators will share
educational computing experiences. Contact Michigan
Association for Computer
Users in Learning.
MACULlICCE Conference.
POB 628. Westland. MI
48185. (313) 595-2493.
March 21-22

• ELEMENTARY
COMPUTING-University of
Delaware Second National
Conference: Computers and
Young Children. University
of Delaware. Newark. The
emphasis is on programs for
children 4 to 8 years of age.
Contact Dr. Richard B.
Fischer. Division of Continuing Education. University of
Delaware. Newark. DE
19716. (302) 451-8838.
March 21-22

• WINTER COMDEX
COMDEX/Winter. Convention
Center. Anaheim. CA. One
of the largest shows in the
microcomputer industry.
Contact The Interface Group.
300 First Ave.. Needham.
MA 02194. (800) 325-3330:
in Massachusetts. (617)
449-6660. March 21-24

• DATABASE SYMPOSIUM
The Fourth Annual ACM
SIGACf/SIGMOD Symposium
on Principles of Database
Systems. Portland. OR. This
conference covers developments in the theoretical and
practical aspects of database
(wntinuedj

VERSABuSINESS" Series
Each VERsA8usINEss module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.

VERSA1.EDGER D'"

$149.95

VERsAlEooER II'" is a complete accountingaystem that grows as your busi..grows. \IERsAlmGER II'" can be UIed as a IimpIe personal checkbook register.
expanded to a IIna1I buaine.. bookkeeping ayatem or developed into a large
corporate general Jedger system without any additional - - .
• VERSA1.EDGER lI"" gives you a1moat unlimited storage capacity
(300 to 10.000 entries per month, depending on the system).
• stores all check and generallec\ger information forever.
• prints tractor·feed cMckl.
• hancIa multiple checkbooks and general ledgers.
• prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports. account
listings. etc.

VslsA1.EDGER II'" cornes with a prolessional1ll-written 160 (lIi9I! manual de·

~ for first·time users. The VslsA1.EDGER d'" manual wiD help ~ become
quickly familiar with VslsAUoGER II"'. using complete sample data fiIeI
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!
Every VERSA BUSINESS"' module is guaranteed to outperform all other competitive systems,
and at a fraction of their cast. If you are not satisfied with any VERSABuSINESS"' module. you
may return it within 30 days for a refund. Manuals for any VERSA8lJSINESS"' module may be
purchased for $25 each, credited toward a later purchase of that module.

To Order:

Write or call Toll-free (800) 431-2818
(N.Y.S. re8ident8 ea11914-425.1535)

$4 for

C.O.D. or non·UPS areas

Inquiry 127

so N. PASCACk ROAD, SPRING VALLEY, N.Y. 10977

DEALER INQUIRIES WELCOME

.

-

• add SS to CANADA or MEXICO

• add 53 for shipping in UPS areas

• add

.

os:

• add proper postagP. el5e\'Jhere

All prices and specifICations subject to chzlnge / Delivery subject to availability.

~

• 'J'Il&«l •• trIlCIomIrk "'Ibe Rallo Shack DlvIIIan '" T....., Corp.• ·APPLE II. tradomark '" AppIt C«p., IBM •• tradomark "'IBM C«p., OSBORNE •• trademark '" Oobomo C«p.
•cp/M II • tradomirk '" DIFaI'--':h . O)CER()X II • tracIomark '" Xerox C«p.

A black border may appear around the Palette slide image,
which will be imperceptible when projected.

Nowlast minutepresentations
canbemaCle from

yourpersonalcomputer:
Incolor: Inhouse. Inminutes.
Introducing Polaroid Palette.
Whether your presentation is in 30
minutes or 30 days, the new Polaroid
Palette Computer Image Recorder will
make it easier. Priced at under $1800'; it
lets you make Polaroid instant 35mm
slides or prints from personal
computer-generated data. Right at your
desk. So now you can create a presentation in minutes. Without sending out
for processing, paying premiums for
rush service or risking the security of
your confidential information.

"backfill" feature reduces raster lines
for a smoother, more finished appearance. The result-presentation quality
slides. On-the-spot.
Color 35mm slides, even from a

black and white Cm:
Think of it as an artist's palette. Because Palette "paints" your graphs,
charts and text. You're choosing from
up to 72 colors. If you don't want red,
press a few keys- it's green. And if
you're not the artistic-type, Polaroid
has developed a menu of color sets:
combinations of colors that have been
specially coordinated to complement
your presentations. And all of this is
yours, even if you have a black and
white monitor.
Lets you make last minute
changes or add

Works with the graphics
packages of the IBM PC or XT,
DEC Rainbow or PRO, Apple lIe
or 11+ and AT&T 6300.
The Polaroid Palette is designed to
work with many graphics software
packages. In fact, when using such
popular programs as Graphwriter,
up-to-the-minute information.
Chart-Master, Sign-Master, DR Draw
and DR Graph, Palette can virtually
/ The Polaroid Palette is the fast, condouble both the horizontal and vertical venient, low-cost way to prepare slides
for your presentation. And perhaps
resolution of your monitor. Plus, a

even more important, Palette allows
you to keep confidential information
confidential. You won't have to send
your work out to anyone again.
So why wait until the last minute to
find out about Polaroid Palette? Call
this toll-free number or return this
coupon. Because with Palette you'll
make your deadlines, in no time.
r--------------~-I

For a demonstration, call toll·free. or mail the
coupon to Polaroid Corp., E.1. Marketing, Dept.
604,575 Technology Sq., Cambridge, MA 02139.

1
1

CALL 1-800-225-1618 :
o Send information.

0 Have representative call. I

I

I
I
JI

m1e

Name
Company
Address

City

Slale _ _ Zip _ _

I

lelephone~(_ _...L-

I

PC make and model

I
I

I, •
L

Polaroid :
~~~J

·Suggested list price. Polaroid-

Inquiry 254
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systems. Contact David
Maier. Department of Computer Science. Oregon Grad
Center. 19600 Northwest
Walker Rd. Beaverton. OR
97006. March 25-27
• OPTICAL STORAGE
TECHNIQUES-The Third
Annual Conference on Optical Storage of Documents
and Images. Shoreham
Hotel. Washington. DC. Contact 1echnology Opportunity
Conference. POB 14817. San
Francisco. CA 94114-0817.
(415) 626-1133. March 25-27
• CAl INVESTIGATED
The 1Wenty-Sixth International Conference of the
Association for the Development of Computer-based Instructional Systems.
Philadelphia. PA. Presentations and panel discussions
will explore the research
and use of computers for
direct instruction. Interest
groups for educators. Contact ADClS International
Headquarters. Miller Hall
409. Western Washington
University. Bellingham. WA
98225. March 25-28

Apple n, lie, ", and Apple compatible.
Universal tor vtrtually alllIondard parallel
printers.
Famous tor Graphics (tDRes, HIRes. SuperRes)
(lDgo Compatible)
Terrific lor text (even ro1ates spreadshee1S to
print sidewards)
One set of commands tor all printers. One
command changes character sizes. Create
your own printing fonts, alphabets and symbois . .. bold face, underline, ltalles, subscript
and superscript. HiRes Zooming.

PL 5:
FREE Utility and Demon·
stratlon SoftWare Disk.
CLEAR, comprehensive
user documentation.
PKASO/U ... for all the
reasons you need an
Interface.

• INTEGRATION. COMMUNICATIONS. COMPUTERS
IEEE INFOCOM '85.
Washington. DC. Papers will
address such issues as architecture. protocols. gateways.
and support. Contact 1bm
Stack. IEEE INFOCOM '85.
POB 639. Silver Spring. MD
20901. (301) 589-8142.
March 25-28
• MACHINE VISION EYED
The Applied Machine Vision
Conference and Vision .85
Exposition. Cobo Hall.
Detroit. MI. Contact Society
of Manufacturing Engineers.
One SME Dr.. POB 930.
Dearborn. MI 48121. (313)
271-0777. March 25-28

Contact UI for a lilt or Authorlzea Dealell Mar you.

• JOINT CONFERENCE IN
MINNESOfA-Updata '85:
The Seventh Annual Minnesota Joint Computer Conference. Radisson South

Interactive Structurei. Inc.
146 Montgomery Avenue
BaJa Cynwyd, PA 19004
Telephone: (215) 667·1713
90
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Hotel. Bloomington. MN. A
conference for data-processing professionals. The
theme is "Meeting 1bmorrow's Challenge 1bday'"
Contact Mick Williams. Standard Iron. 4990 North County Rd. 18. New Hope. MN
55428. (612) 533-1110.
March 28-29
• WESTERN EDUCAlORS
MEET-Western Educational
Computing Workshops. University of California. Santa
Cruz. A series of workshops
and demonstrations that
give educators hands-on experience with computer application packages and computer hardware. Contact Hal
Roach. Computer Services.
Mount San Antonio College.
1100 North Grand Ave..
Walnut. CA 94542.
March 28-29
• WEST COAST FAIRE
The 1enth Annual West
Coast Computer Faire.
Moscone Center. San Francisco. CA. This is one of the
largest computer shows.
Contact Computer Faire Inc..
Suite 201. 181 Wells Ave..
Newton Falls. MA 02159.
(800) 826-2680: in Massachusetts. (617) 965-8350.
March 3Q-April 2
• COMPUTERFEST
The 1985 Greater Baltimore
Hamboree and Computerfest. Maryland State Fairgrounds. Timonium. Exhibits.
flea market. and forums
highlight this annual event.
Admission is $4. and the
gates open at 8 a.m. Contact Baltimore Amateur
Radio Club Inc.. POB 95.
Timonium. MD 21093-0095.
(301) 561-1282. March 31
• FOCUS ON SOFTWARE
Softcon. Georgia World Congress Center. Atlanta. The
Spring and Fall Softcons
have been merged into this
event. Nearly 3000 software
vendors are expected to
participate. Seminars. panel
discussions. forums. and

High performance to cost ratio...

Programming Chips?

EVENT QUEUE

Projects develop JI'Ofitably with development hardware lsoftware from GI'EK.

workshops are planned.
Registration is $35 for
exhibits-only admission or
$19 5 for a four-day conference and exhibits badge.
Contact Softcon. Northeast
Expositions. 822 Boylston
St.. Chestnut Hill. MA 02167.
(617) 739-2000.
March 31-April 3

understanding of the role of
network architectures and
explains their many forms.
The fee is $795. Contact
Elaine Hadden Nicholas.
Department of Continuing
Education. Georgia Institute
of Technology. Atlanta. GA
30332-0385. (404) 894-2547
April 2-4

• TELECONFERENCING
SEMINAR-1eleconferencing
in the Marketplace. International Congress Centre RAJ.
Amsterdam. The Netherlands. A seminar for users
and suppliers of teleconferencing services and
facilities. For further information. contact International
Congress and Convention
Association. POB 5343.
1007 AH Amsterdam. The
Netherlands.
March 31-April 3

• ENGINEERING WITH
MODULA-2-Software Engineering with Modula-2.
Atlanta. GA. See February
20-22 for details. April 3-5

• MICROPROCESSOR IDEA
EXCHANGE-The 1985
Microprocessor Forum.
Bally's Park Place Casino
Hotel. Atlantic City. NJ.
Thtorials. forums. and exhibits will be held. A robotic
maze contest will be held.
On April I and 2. the 1985
IEEE VLSI 1est Workshop
will be held. Contact IEEE
Computer Society. Suite 300.
1109 Spring St.. Silver
Spring. MD 20910. (301)
589-8142. March 3 I-April 4

April 1985
• GULF COAST SHOW
The Second Annual Gulf
Computer & Office Show.
Rivergate Convention
Center. New Orleans. LA.
Seminars. workshops. and
product displays. Contact
Gulf Computer & Office
Show Management. clo I I 9
A vant Garde. Kenner. LA
70065. (504) 467-9949.
April 2-4
• MEET SOME NETWORKS
Introduction to Network
ArchitectureS. Atlanta. GA.
This course prOVides an

• COMMUNICATIONS
TECHNOLOGY FOR THE
NONVERBAL-The Fourth
Annual Conference on Communication Technology:
Technology and Nonspeaking Children. Joseph Stokes
Auditorium. Children's
Hospital of Philadelphia. PA.
Up-to-the-minute information
on the use of technology
with nonverbal children will
be presented. Concurrent
sessions will address ongoing research. computers.
and treatment strategies.
The registration fee is $95.
Contact Joan Bruno.
Children's Seashore House.
4100 Atlantic Ave.. POB
41 I I. Atlantic City. NJ
08404. (609) 345-5191. ext.
278. April 12-13
• GRAPHICS
Computer Graphics '85.
Dallas. TX. Tutorials and
technical sessions on architectural and engineering
computer graphics. artificial
intelligence. business graphics. and CAD/CAM. Contact
National Computer Graphics
Association. Suite 60 I. 8401
Arlington Blvd .. Fairfax. VA
22031. (703) 698-9600.
April 14-18
• OPTICAL STORAGE
INVESTIGATED-The 1985
Materials Research Society:
Symposium D. Golden Gateway Holiday Inn. San Francisco. CA. A mass-storage
technologies symposium in(continued)

•

MODEL 7956
.
(with RS232 option)
$1099.
MODEL 7956 (stand alone) $ 979.
GTEK's outstanding Gang Programmer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a production environment when pro~amming a large number of chips
IS required. It will program all
popular chips on the market
through the 27512 EPROMS. It
also supports the Intel 2764A &
27128A chips. It will also program
single chip processors.

MODEL 7228 - $599
This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits; programs 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips. Supports
Tektronics, Intel, Motorola and
other formats.

EPROM & PAL

PROGRAMMERS
-These featuree are standard from GI'EK-

<::<n-..0bIe with aD RS232 ,..;"I intaiace pc:rtB • Auto select baud rate • WIth a- without hand~ • BidirectionBl XmlXrif • CI'S'I1I'R ~ • Read '"" m'1p8lib1e ROMS • No per!DlflIity modules • Intel. MotaoIo. MCS!l6 Hex famats • Split facility fa- 16 bit data ""tho •
R!BI, r.rngram. famatUdlist COIlmIuds • InlaTupt drivEn - program and V8'ify reo! time while
~ data • Program single byte, block. a- whole EPROM· Intelligmt diagnoetics disarn bad
and/a- l!'lllIB!E EPROM· Verify ........... and "'"""'"' COIlmIuds • Busy light • ~ with
TextooI 2B'O irlSII'tim fmle !lOCI<et and intAwal lro V AC _ _ (240 V AO'50Hz availablel •

MODEL 7324 - $1199
This unit has a built-in compiler.
The Model 7324 programs all
MMI. National and TI 20 and 24
pin PALs. Has non-volatile
memory. It operates stand alone
or via RS232.
MODEL 7316 Pal Programmer
Programs Series 20 PALs. Built-in

MODEL 7128 . $429
This model has the highest
performance-t<>:l'rice-ratio of any
unit. This is GTEK's most popular
unit! It supports the newest
devices available through
256Kbits.
$ 599
PALASM compiler.

DEVICES SUPPORTED
by GTEK's EPROM ProgrIUlU1le!'S

NMOS
2758
2716
2732
2732A
2764

NMOS

2764A
27128
27128A
27256
27512

2508
2516
2532
2564
68766

68764
8755
5133
5143

CMOS

EEPROM

27CI6
27CI6H
27C32H
27C64
27C256

5213 12816A
5213H 12817A
52BI3
X2816
48016

MPU'S
8748
8748H
8749H
8741
8742H

874IH
8744
8751
68705

UTILITY PACKAGES
GTEK's PGX Utility Packages wiIl aIlow you to specify a range of addresses to
send to the programmer. verify erasure and/or set the EPROM type. The PGX Utility Package includes GHEX, a utility used to generate an Intel HEX file.
PALX Utility Package - for use with GTEK's Pal Programmera - allows
transfer of PALASM" source file or ASCII HEX object code file.
Both utility packages are available for CPM," MSDOS," PCDOS," ISIS" and
TRSDOS" operating systems. Call for pricing.

AVOCET CROSS ASSEMBLERS
These assemblers are available to handle the 8748.8751, ZS, 6502, 68X and other
~icr0r.rocessor~. They are available for CPM and MSDOS computers. When ordermg. p ease specify processor and computer types.

ACCESSORIES
Model 7128-LI, L2, L2A
.
........... (OEM Quantity) $259.
Model 7128·24 .. .
$329.
Cross Assemblers
$200.
PGX Utilities
PALX

CaIl for pricing
CaIl for pricing

GTEK

XASM (for MSDOS) .,.,., .•. , ..
UN Eraser DE-4
RS232 Cables
8751 Adapter
8755 Adapter
48 Family Adapter
68705 Programmer

$250.
$ 80.
$ 30.
$174.
$135.
$ 98.

$299.

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576
6011467-8048
, INC.

GTEK, PALASM, CPM, MSDOS, PCDOS. ISIS, and TRSDOS
are all registered trademarks.
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EVENT QUEUE

vestigating optical data
storage. Contact D. H.
Davies. Symposium Co-Chair.
3M. 420 North Bernardo
Ave.. Mountain View. CA
94043. April 15-18

• INDUSTRIAL SOFTWARE
EXPO-The Second
CIMCOM: Industrial Software Conference & Exposition. Disneyland Hotel.
Anaheim. CA. Contact Computer and Automated Systems Association of the
Society of Manufacturing
Engineers. One SME Dr..
POB 930. Dearborn. MI
48121. (313) 271-1500
April 16-18
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• TRAINING AND
TECHNOLOGY-The Third
Annual Technology in Training and Education (TITE)
Conference. Antler's Hotel.
Colorado Springs. CO. A
conference designed to
facilitate the interchange of
ideas and to explore ways
that computers and technology can be applied to
education and training.
Contact Lt. Colonel McCann.
1985 TITE Conference.
USAFA/DFSR. USAF
Academy. Colorado Springs.
CO 80840-5751. (303)
472-4195 April 16-19

• NETWORK CONTROL
AND MANAGEMENT-Network Management/Technical
Control. Marriott Copley
Place. Boston. MA. Diagnostic and test instruments
will be among the products
displayed. Contact Louise
Myerow. CW/Conference
Management Group. 375
Cochituate Rd .. POB 880.
Framingham. MA 0 1701.
(800) 225-4698: in Massachusetts. (617) 879-0700
April 18-19

• PATIENT CARE AND
COMPUTERS-The Second
Annual Physicians and Computers: Applications in Patient Care. Las Vegas Hilton.
NV. This conference addresses the concerns of

doctors. nurses. dietitians.
pharmacists. administrators.
and medical record administrators. Contact Beverly J.
Johnson. University of
Southern California School
of Medicine. Postgraduate
Division. 2025 Zonal Ave.
KAM 318. Los Angeles. CA
90033. (213) 224-7051.
April 19-21

• COMPUTER FESTIVAL
The Tenth Annual Trenton
Computer Festival. Trenton
State College. Trenton. NJ.
Highlights talks. tutorials.
user-group activities. exhibits. computer-graphics
theater. games. and a
50-acre outdoor electronics
flea market. Contact Ms.
Marilyn Hughes. Trenton
State College. Hillwood
Lakes CN 550. Trenton. NJ
08625. (609) 771-2487.
April 20-21

• AIDS FOR EDUCATORS
AEDS/ECOO '85: The
Twenty-Third Annual Convention of the Association
for Educational Data Systems (AEDS). Hilton Harbour Castle. Toronto.
Ontario. The theme is
"Computing Knows No
Borders." Contact AEDS/
ECOO '85. c/o OISE. 252
Bloor St. W. Toronto.
Ontario M5S 1V6. Canada .
In the U.S. AEDS/ECOO
'85. 1201 16th St. NW.
Washington. DC 20036.
April 21-27
• SPEECH IN FOCUS
Speech Tech '85. Vista international Hotel. World
Trade Center. New York
City. Speakers and exhibitors will focus on voice
synthesis and recognition.
Registration is S195. Contact
Media Dimensions Inc.. POB
1121 Gracie Station. New
York. NY 10028. (212)
772-7068 or 680-6451.
April 22-24

• PUBLIC NETWORK
OPERATIONS-X.25 and
(continued)

NEVADA

NEVADA

DISKETTE & MANUAL

DISKETTE & MANUAL

FORTRANTM
$29.95

COBOLTM
$29.95

Nevada FORTRAN is based upon
the ANSI-66 standards
(FORTRAN IV) with some
1977 level features. Advanced features include: IF ... THEN ... ELSE
statement; COPY (Include); CHAINing with COMMON; and TRACE
debugging. Package includes a diskette, 214-page manual and 5
sample programs. Included also is an 8080 assembler. Requires 48K
RAM.

Nevada COBOL, based upon the
ANSI-74 standards, has all the
popular features. Powerful level 2
.
fealures include: compound conditionals and full CALL CANCEL.
This software package Includes a diskette, l65-page manual, plenty
of examples and 16 complete COBOL source code programs.

r

r

NEVADA

PASCAL

BASICTM

DISKETTE & MANUAL

DISKETTE & MANUAL

l $29 95

NE.VADA

l$29.95

With the built-in, full-screen
text editor, you can easily
•
~
develop. programs for 1110 the cost
of a comparable BASIC interpreter. What's more, Nevada BASIC has
full Matrix operations, Single· and Multi-Line functions, and BCD
math (no round-off errors). You get a diskette and a 220·page manual.
Requires 48K RAM.

Advanced features include:
14-Digit precision; BCD math (no
round·off errors); Floating point
+ 63 -64; TRACE debugging; Arrays up to 8 dimensions; 64K strings;
External procedures; and Dynamic Module loading. You get a
diskette and a 184-page manual. Requires 60K RAM and one disk
drive with at least 90K storage.

r

r

NEVADA

EDITM
&

PILOTM

DISKETTE & MANUAL

l $29 95

Nevada PILOT, written by Prof.
John Starkweather, the language's
•
~
creator, meets and exceeds all
PI LOT-73 standards. See the review in January 1983 MICROCOMPU·
TlNG. This package Includes a diskette, 131-page manual, and 10
useful sample programs.
WHY WAIT? ORDER YOURS TODAY!
Satisfaction guaranteed-or your money back. If for any reason
you're not completely satisfied, just return the package-In good
condition-with the sealed diskette unopened, within 15 days and
we'll refund your money.
Checks must be in U.S. Dollars
and drawn on a l).S. Bank.
California deliveries add 6% or
6.5% sales tax.
SHIPPING AND HANDLING FEES: Add $4.00 for the first package or
manual and $2.00 each additional. OVERSEAS: Add $15.00 for the
first package or manual and $5.00 each additional. COD's: Add
$4.00.

WE WELCOME C.O.D.'s

ttslnce1977

ELLIS COMPUTING r.

.~
(415) 753·0186

NEVADA
DISKETTE

MANUAL

l $29 95

Nevada EDIT, a full·screen,
video-display text editor, is
•
designed specifically for computer
~
program text preparation. Nevada EDIT is completely user·changeable, can be configured to almost any terminal and takes up only
12K of disk space. This package includes a diskette and 59-page
manual.
ALSO AVAILABLE:
EXTRA MANUALS
$14.95
COBOL Application Packages, Book 1
$ 9.95
BIG PRINT·Diskette
$19.95
The CP/M Operating System, an 8080, 8085, or Z.8Q (8·Bit) microprocessor, and 32K RAM are required, unless otherwise stated above.

*
*
*

WHEN YOU ORDER, PLEASE SPECIFY ONE OF THE
FOLLOWING DISKETTE FORMATS:
o 8" SSSD (Standard CP/M IBM 3740) o Kaypro Double Density (NCR)
o Micropolis Mod II
5 'I," Diskettes for:
o NECPC8001
o Access/Actrix
o North Star Double Density
o AppleCP/M
o North Star Single Density
o DECVT180
o DEC Rainbow
o Osborne Single Density
o Epson aX·10
o Sanyo 1000, 1050
o Superbrain DO DOS 3.X
o Heath Hard Sector (Z-89)
(512 byte sec)
o Heath Soft Sector
o Televldeo
(Z-90, Z-1OO)
o TRS.8Q Model 1 (Base 0 Mapper)
o IBM·PC (Requires Z.8Q,
o Xerox 820 Single Density
Baby Blue II Card)

ELLIS COMPUTING, INC.
3817 Noriege St....t
san Francisco, CA 94122
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Inquiry 85 for Dealers. Inquiry 86 for End-Users.
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BEFORE YOU BUY
CABLE ASSEMBLIES,
Heavy guage
underbood _ _ •__
shield
22 AWG
twisted
conductors

P.D.T.
underhood

CHECK UNDER THE HOOD!
DATA SPEC· cable assemblies are the very best. Each
cable is fully shielded to exceed FCC EMI/RFI emission
requirements. The unique P.D.T. technique. introduced by
DATA SPEC and employed beneath the hood shield,
insures maximum integrity under the most adverse
conditions. DATA SPEC has interface cables for all your
requirements: Printers, Modems. Monitors, Disk Drives.
and much more. And all DATA SPEC cable assemblies
carry a lifetime warranty. Insist on DATA SPEC cables in
the bright orange package. Available at better computer
dealers everywhere. For more information, call or write:
T

•

T

•

T

•

T

•

A Dtvision ot Alliance Research Corporation

20120 Plummer Street· Chatsworth. CA 91311 • (818)993-1202
Copyright

©

1964 by Alliance Research Corporation

Patent PND

dBASE II
with 65,000 memory variables,
arrays, 8087 support, high-speed
math functions, windows,
animation, full syntax checking!
Impossible?
Not anymore!

Packet Switching Networks.
Atlanta. GA. This course
covers the internal operations of a packet-switching
network and its implementation. The fee is $795. Contact Elaine Hadden
Nicholas. Department of
Continuing Education.
Georgia Institute of Technology. Atlanta. GA 303320385. (404) 894-2547.
April 23-25
• TRADE SHOW,
CONFERENCE-Electro/85
and Mini/Micro Northeast-85. New York City.
Topics: artificial intelligence.
communications and networks. consumer electronics.
high-density data storage.
and personal computing.
Contact Electronic Conventions Management. 81 10
Airport Blvd .. Los Angeles.
CA 90045. (213) 772-2965.
April 23-25
• COMPUTER APPLICATIONS EXPLORED
Perscomp '85, Sofia.
Bulgaria. An international
conference on the applications of personal computers
and the problems encountered in using them.
Contact Dr. Marcel Israel.
Bulgarian Academy of
Sciences. Institute of Industrial Cybernetics and
Robotics, 1113 Sofia. Acad.
G. Bonchev St., BI. 12.
Bulgaria: tel: 72-46-98;
Telex: 22836 ITKR BG.
April 23-26

. with GRYPHON
Microproducts' dBASE II
"add-ins". For PC/MS-DOS.
Write or call for details.

~G~1fO~\M

~ microproduct's
P.O. BOX 6543 SILVER SPRING. MO. 20906

• MICROS IN EMPIRE
STATE-The Fourth Annual
New York Computer Show
and Software Exposition.
Nassau County Coliseum.
Uniondale. NY. Contact Ann
Katcef. CompuShows. POB
331 5. Annapolis. MD 21403.
(800) 368-2066; in Annapolis. (301) 263-8044; in
Baltimore. (301) 269-7694;
in the District of Columbia.
(202) 261-1047. April 25-28

(301 J 946-2585

• VIRGINIA COMPUTING
The Fourth Annual Virginia
94
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Computer Show and Software Exposition. Pavilion.
Virginia Beach. VA. Contact
Ann Katcef. CompuShows.
POB 3315. Annapolis. MD
21403. (800) 368-2066; in
Annapolis. (301) 263-8044;
in Baltimore. (301) 2697694; in the District of
Columbia. (202) 261-1047.
April 25-28
• EQUIPMENT SALE
Produx 2000: Wholesale
Expo '85. Civic Center.
Philadelphia. PA. Contact
Vertical Marketing Corp..
POB 557. Bala Cynwyd. PA
19004. (800) 523-3882; in
Pennsylvania. (215)
457-2303. April 26-28

• C FOR ENGINEERS
C Programming for Engineers. University of
Michigan. Dearborn. A short
course and workshop. Contact Professor R. E. Little.
University of Michigan. 4901
Evergreen Rd.. Dearborn. MI
48128. (313) 593-5241
April 29-May 3

• COMMERCIAL AI,
HIGH-TECH CONFERENCE
AI '85: Artificial Intelligence
and Advanced Computer
'lechnology Conference/Exhibition. Convention Center.
Long Beach. CA. 1echnical
sessions. panel discussions.
and product displays are
planned. Contact lbwer Conference Management Co..
331 West Wesley St..
Wheaton. IL 60187. (312)
668-8100 April 30-May 2
• MEETING ON LINE
National Online Meeting.
Sheraton Centre Hotel. New
York City. Formal paper presentations. product review
sessions. exhibits. and
special workshops and
seminars transmitted via
satellite. Contact Thomas
Hogan. National Online
Meeting. Learned Information Inc.. 143 Old Marlton
Pike. Medford. Nj 08055.
(609) 654-6266
April 30-May 2 •

INSTANT LAN
WITH STANDARD MICROSYSTEMS' NEW ARCNET-PC, ARCNET-S100 OR
ARCNET-LINK, YOU CAN CREATE YOUR OWN LOCAL AREA NETWORK.
The world's first single-chip local area network controller established
Standard Microsystems as a leader in networking technology. Now we're
devoting our technical expertise to bring you revolutionary LAN board products, too.
Our ARCNET-PC board interconnects up to 255 IBM~-type personal computers, permitting them to share
disk files and printer resources

at an extremely efficient
2.5 Megabit data rate.
The ARCNET-S100 board links up to 255 S100 computer systems, providing
the S100 computer user with a high performance local area network.
The ARCNET-LINK is a self-contained unit that provides a simplified interface between equipment with a programmable asynchronous RS-232 port
and an ARCNEr local area network.
All three products incorporate SMC's industry-standard MOSMSllocal area
network chip set to give you a totally integrated and cost-effective LAN solution.
Software available from Standard Microsystems and others provides increased
capability for your networking applications. Standard Microsystems Corporation, 35 Marcus Boulevard, Hauppauge, NY 11788. (516) 273-3100.

STANDARD MICROSYSTEMS
CORPORATION,I _ _ _
IBM"ls a trademark of the Interna~anal Business Machines Corporation,
ARCNET" Is a trademark of the Dotapalnt Corporation,
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THE HP INTEGRAL PERSONAL COMPUTER

by Phillip Robinson

... 98

CIARCIA'S CIRCUIT CELLAR:
BUILD A SERIAL EPROM PROGRAMMER

by Steve Ciarcia. . . . . . . . . . . .

. .. 104

THE MACINTOSH OFFICE

by lohll Markoff alld Phillip Robillsoll .... 120
C TO PASCAL

by Ted Carnevale

.

.

138

SIMULATE A SERVO SYSTEM

by

0011

Stauffer .

147

INTRODUCTION TO IMAGE PROCESSING

by Jeffrey L. Star. . . . . . . . . . .

. .... 163

THIS MONTH BYTE presents a variety of features including two product
previews.
Developed under the name "Pisces:' Hewlett-Packard's Integral Personal
Computer includes UNIX System III in a transportable package. This product
preview by Phillip Robinson. technical editor on our West Coast staff. takes
an introductory look at the Integral. its major subassemblies. and its capabilities
and limitations. The Integral uses a built-in electroluminescent flat screen and
ink-jet printer. but the big news is its incorporation of UNIX in ROM.
The Macintosh continues to provoke lots of love/hate feelings. To bolster
its attractiveness to business environments, Apple introduced AppleIalk, a
local-area network. and the first two in a series of peripherals designed to
be networked. AppleIalk. previewed this month by John Markoff and Phillip
Robinson, is a departure from what we often consider fundamental to a localarea network concept. With only a printer and file server currently available,
AppleIalk is an interesting approach.
It you are ready to commit your code to EPROM but don't have access to
an EPROM programmer, or if you would like to learn more about the process, read Ciarcia's Circuit Cellar. This month, Steve shows us how to build
an EPROM programmer inexpensively. This unit attaches to your computer's
serial port and uses your computer's intelligence. It is also fully documented
and is easily expandable to work with future EPROM designs.
'Translating programs among various languages (or even between two
languages) is a wonderful concept but generally difficult to implement. In "C
to Pascal:' led Carnevale describes some of the conventional approaches and
problems he discovered while trying to move a graphics subroutine library
in C to a Pascal environment. He also provides us with a program that makes
the process less tedious.
The theme of the March 1984 BYTE was simulation. an intriguing topic once
relegated only to rooms full of computers. While microcomputers really can't
compete with the fast. large-scale simulations that run on the CRAY-I and other
supercomputers, Don Stauffer uses a microcomputer to "Simulate a Servo
System:' using an electronic weighing scale as an example of servo-system
simulation.
Jeffrey L. Star also capitalizes on the power of the microcomputer in his
article "Introduction to Image Processing:' While commercial broadcast television limits gray-scale reproduction to about 12 levels and human vision covers
a restricted spectrum, image-processing systems usually can deal with at least
32 gray levels and over 16 million unique colors. And, interestingly. there are
a couple of image-processing programs available for microcomputers.

-Gene Smarte. Managing Editor
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THE HP INTEGRAL
PERSONAL COMPUTER
BY PHILLIP ROBINSON

.........................................................................................................................
he Hewlett-Packard Infor memory mapping because
A new all--in--one itused
tegral Personal Computer
slows the memory cycle quite a
is a complete, transportbit-it would reside between the prosystem makes
able computer system
cessor and RAM (random-access

T

designed around UNIX (System III).
(See photo I.) With the UNIX kernel
in ROM (read-only memory), an electroluminescent (EL) flat screen,
a 3V2-inch floppy-disk drive, a built-in ink-jet printer, and
Hewlett-Packard's Personal Applications Manager (PAM).
the Integral is a marvel of advanced personal computing
technology.

UNIX
truly portable

read/write memory). Instead, only the
top address bits are mapped, and
while that mapping is going on, the
lower-half addressing of the RAM also
is proceeding. This leaves the RAM's speed unaffected
while still giving reasonable page sizes.
The RAM comes as a standard 512K bytes (with 32K
more for the display) made up of 256K by I bit DRAMs
(dynamic RAMs) with no parity chips. You can purchase
256K and 512 K RAM boards separately and insert them
HISTORY
A big team worked on the Integral. which, during devel- into the Integral's two internal slots. By using extender
opment. was known by the name "Pisces:' Some of the boxes (which plug into one of the slots, sit underneath
the Integral. and provide five slots) you can have up to
team's members I met were Ion Brewster (user interface).
5.5 megabytes of RAM. When the I-megabyte RAM cards
Ray Fajardo (software). Tim Williams (section manager).
Doug Collins (hardware manager). and Andy Rood (oper- become available (soon after introduction) you'll be able
ating system).
to use the full logical RAM space of 7.5 megabytes. The
While the hardware development of the Integral began Integral also has 2 56K bytes of ROM, which holds the
in the fall of 1982, the software development had begun operating system. I'll discuss the Integral's ROM a little
a year earlier. In fact. several projects were merged to more in the UNIX section that follows.
come up with the Integral. The original design called for
The custom graphics processing unit (GPU) chip was
desktop functions in a transportable box: 80 characters designed and made by HP in Corvallis, Oregon. Accordby 25 lines on the display, a full-size printer (not ther- ing to Ion Brewster. a lot of effort went into the chip,
mal). and a real keyboard. When the project began, many which handles window scrolling, window moves, line
of the elements that would meet those requirements drawing, and soft character fonts. The GPU is a big chip:
didn't exist. 1b assure that those devices would be ready it has a 16-bit ALU (arithmetic logic unit). a 16-bit data
in time, Hewlett-Packard (HP) had to get intimately in- path, and a barrel shifter.
volved in the particular technologies. For example, HP
The engineering and a nearly silent fan enable the
decided early on to use an EL screen and an ink-jet Integral to work in some severe environments-up to
printer. At the time, EL technology was in its infancy and 40 degrees centigrade and 80 percent humidity. (The
HP had to become a major factor in the EL marketplace. humidity limit is 95 percent without the disks, which
are the most susceptible to moisture
problems.) According to HE some of
BRASS TACKS
EdItor's note: The foUowing Is a BYTE
the humidity testing involved just takThe Integral's logic board is a generic
product preview. It Is not a review. We
68000 8-MHz system supplemented
ing the machine outside-remember,
provide an advance look at this new
(continued)
by a few special fillips: a memory
product because we feel It Is signifiPhillip Robinson is a senior technical editor
mapper for UNIX and a proprietary
at BYTE. He may be contact at 1000 Elwell
cant. A complete review will foUow In
graphics chip. The 6845 I MMU (mema subsequent Issue.
Court, Palo Alto, CA 94303.
ory-management unit) chip wasn't
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Photo 2:
HP's Personal Applications Manager (PAM) and Calculator,
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this was all done in moist Oregon.
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terface Bus) socket. If you need more
I/O (input/output) capabilities you
have to put I/O boards in the slots (for
example, an RS-232C card, which
should be immediately available).
Another form of I/O is provided by
the keyboard and mouse sockets.
These sockets are called Human Interface Loop (HIL) ports and can handle other devices, such
as graphics tablets. Hewlett-Packard has standardized the
protocol for these ports throughout many of its wide
range of products.

In one test,

FEATHERWEIGHT
HP says that the Integral is the only
complete product around (i.e., with
both a full screen and a printer) that
you can really carry and that will fit
under airline seats or in overhead
racks. Regardless, this machine definitely remains in the
transportable category. It is smaller than other transportables-such as the Kaypro-but still weighs 27 pounds.

HP dropped the

Integral from a meter
up. It still ran.

RELIABILITY
I asked what sort of reliability the Integral will have when
it is actually carted around. "You'd be amazed:' replied
an HP spokesperson, who recited numerous tests with
glee. For instance, in one test they dropped the system
from a meter up: it sustained some cosmetic damage
but still ran (although that isn't guaranteed). When something did break during testing, HP made the necessary
changes to the components or case. Further testing included vibrating the system, checking for condensation,
and giving prototypes to marketing people.
Another ramification of this reliability obsession is that
HP won't soon introduce a hard-disk version of the Integral. Though HP engineers admittedly had considered
the possibility, it seems they don't trust the ruggedness
of the hard disks they've seen. Beyond that. the design
team believes that RAM disks and ROM-based operating systems give hard-disk performance without the
problems.
SERVICE
Service for the Integral will be available through dealers
or HP. with the standard 90-day warranty offered in the
U.S. Because of different legal requirements, the warranty
period will be one year in Europe. You will also be able
to purchase extended service agreements.

1/0 CAPABILITIES
The Integral has only a single port on
the back, an HPIB (Hewlett-Packard In100
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DISPLAY
The Integral's electroluminescent. flat-screen display is
a centerpiece. Although the display isn't manufactured
at HP. the HP engineers worked closely with the vendor
to assure readability and reliability. In fact. each time I
talked to an HP engineer I was assured that the "slight
shadowing" on the prototype screen had been corrected.
Unfortunately, I never saw the shadow. Maybe eyes
trained on LeDs (liquid-crystal displays) aren't yet ready
to analyze an EL flat-screen critically. The screen is also
fast-With no phosphors to fade, it could be faster than
a CRT (cathode-ray tube). The only color choice is amber.
With 512 by 255 pixels in an area 8 inches wide and
4 inches tall. the Integral screen is twice the size of the
Grid Compass screen-the only other well-known example of an EL on a microcomputer. Because the screen
is so thin, the Integral could probably be the shallowest
system you have ever put on a desk. While transportables
of the Osborne and Kaypro variety have to be unbuttoned and then tilted over, taking up much of the depth
of a desk, the Integral retains its standing position, with
only the keyboard folding down to occupy writing space.
'\n EL display is clearer than a CRT because there's
no focus problem. As project manager Tim Williams
noted dryly, "If a dot lights up, a dot lights up:'
The Integral has a variety of fonts and a font editor
that lets you create your own. An antireflective coating
and a circular polarizer for glare
reduction combine to improve your

Photo 3:
PAM, with HP's MemoMaker.
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view of the already crisp images.

The Integral PC's
electroluminescent,
nat--screen display is
its centerpiece.

KEYBOARD
The Integral's low-profile keyboard
(photo 4) is a compact adaptation of
a new HP standard keyboard that will
be used with portables, desktops, and
terminals. The keyboard has completely soft mapping because it will be used in a number
of countries: the Corvallis division of HP gets half of its
business from outside the United States, so German,
French, Spanish, and British versions of the Integral also
were set for introduction in January. Another effect of
European sales is that the arrangement of the keyboard
(and of other system elements such as the display and
fonts) had to meet European ergonomic standards.
The keyboard consists of a full-size QWERTY layout
with sculpted keys surrounded by special function keys.
My first impression is that the keyboard is not especially quiet but is fast and easy to type with. The numeric
keypad on the right side is closer to the alphabetic keys
than on many other HP keyboards: the engineers had
to squeeze it inward because of the requirements of portability. The cursor keys are below the numeric keypad.
Several of the numeric keys also have special functions,
which are printed on the keys, such as Insert Line and
Delete Character. The Integral also has: a Select key, used
to shift the active window on the screen; Extend keys,
which, in conjunction with the alphabetic keys, produce
special characters; a Reset/Break key and a Stop key,
placed in the extreme top left to prevent frustrating accidents; and eight programmable function keys, part of
the standard HP user interface. The bottom lines of the
Integral's screen display the changing definitions of the
function keys.

MAss

STORAGE

The mass-storage capacity of the Integral consists of one
HP-standard, 3Y.1-inch floppy-disk drive with hard-shell
disks that hold 7I OK bytes each. One of my first reactions to the machine was, "Why is
there only one floppy-disk drive?"

"One disk is cheaper than two:' says
HP's Andy Rood. "So the question is:
'Why two?'"
Normally manufacturers include two
disk drives to provide enough total
storage, separate storage devices
for programs and data, and backup
capability.
According to HP. the Integral's single floppy-disk drive,
RAM, and ROM meet these needs: the very high density of the floppy-disk drive provides enough total
storage; the separation of programs and data is accomplished partly by the ROM and partly by the RAM
disk; and because the operating system is in ROM instead of on a disk and the RAM of the Integral automatically includes a RAM-disk function, you can put programs on the RAM disk and data files on the floppy. As
an added benefit. RAM-disk programs run faster than
those on a floppy disk. Finally. the development team
felt that the high-density floppy and the RAM disk made
up a perfectly capable pair of devices for backing up
files. For those reasons, and to save on space and power,
the team decided to leave out a second disk drive,
The use of ROM for the operating system was a big
challenge: UNIX likes to have a disk drive at its disposal.
The HP team had to "tune" their UNIX so that it didn't
do that. The ROM solution provides that the root file
is on the RAM disk, so when UNIX comes up, the only
file system it presumes to exist is the RAM disk.
You can have more mass storage (externally) if you
want it. Through the Integral's I/O interface you can use
any of HP's many storage peripherals. All of the software
drivers-such as for a hard disk-are already built in.

THINKJET PRINTER
One of the features that makes the Integral unusually
"integrated" is the built-in ink-jet printer (see "The
Hewlett-Packard ThinkJet Printer" by Mark Haas in the
January BYTE, page 337). The ThinkJet is also a product
of the Corvallis division of Hewlett-Packard and the
Integral team was intimately asso(continued)
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Photo 4:

The Integral Personal Computer's keyboard.
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ciated with its development.
As an ink-jet printer, the ThinkJet is
quiet and fast. The characters it produces are near letter quality. The
ThinkJet can print in a number of different fonts and can also handle
black-and-white graphics. The Integral's keyboard has a Print key that
immediately cues a dump of the screen's contents to the
ThinkJet.
One small drawback of the printer's placement is that
there is no good place to put the paper-that is, if you
put the pile of blank paper just behind the computer,
the system takes up a lot more room.
The ThinkJet is generally simple to load and use but
doesn't have a platen knob. Therefore, you have to be
careful not to overrun when using the line-feed and formfeed buttons.

Although the Integral
is compatible with
UNIX System III, it
emulates other versions.

MOUSE
The Integral's optional mouse is HP's standard twobutton, mechanical contraption that uses a steel ball
beneath a circular palm grip. The plug-in position (on
the left side of the unit) is slightly awkward for a righthanded user because the cable must run behind the
keyboard. The mouse's left button is called the "clicking" button (for selection) and the right is called the
"right" button (for mode changing).
SOFTWARE
The Integral runs HP-UX 2.1. which HP calls a "vanilla"
UNIX environment. and the Personal Applications Manager (photos 2 and 3), HP's operating-environment shell
(see "The HP ISO" by Phil Lemmons and Barbara Robertson in the October 1983 BYTE, page 36, and 'The HP
110" in the June 1984 BYTE, page-I 11). The Integral's windows emulate terminals that report back at 9600 bits per
second, have 80 characters by 24 lines, and use normal
escape sequences. As Tim Williams puts it. "We think
the UNIX wave is just beginning. And as the UNIX wave
rolls along we want to roll with it and
help it to grow." Ray Fajardo noted
102
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that a lot of development time was
devoted to making the Integral run
most UNIX software without modification. The primary goal was System
III compatibility: a secondary goal was
flexibility. The system can dynamically configure drivers and make operating-system patches on the fly, so the
environment is standard yet can be specialized by independent software vendors. According to HE HP-UX's
flexibility enables it to emulate Venix, System V. and
other UNIX derivatives. Over 50 utilities, commands, and
standard applications are included with the system.
How hard was it to put UNIX in ROM? "We first did
it the same way we do a disk operating system;' says
Andy Rood. "We just took what would have been our
200K boot image, put it in ROM, and put a little poweron preamble that copied it to RAM just as a bootstrap
up for disk:' They then embellished the first version by
making the code execute directly from the ROM and
made some flexibility modifications by linking ROM
through RAM jump tables. Any bugs that turn up in the
ROM now can be masked by intercepting and isolating
ROM routines. The kernel is in the ROM and is treated
as another disk device. At the time the machine is
started, the ROM disk-which has both the PAM shell and
the traditional UNIX init process-is configured. The ROM
looks like shared memory for user libraries and programs. There also is a demon in the background to do
the disk handling. The HP-UX system is supported by
real-time extensions (BCD Ibinary coded decimall, HPIL
IHewlett-Packard Interface Loop/. HPIB, R5-232C and instrumentation I/O) and device-independent libraries, as
well as HP 'Technical BASIC

USER INTERFACE
The Integral's user interface (windows, graphics, function
keys, and optional mouse) were Jon Brewster's responSibility. He explained that the original reason for windows
was to provide users with more than one interface to
the product. HP had discovered that
even novice users use multitasking

Photo 5:

The Integral PC with keyboard in place.

The Integral's user
interface lets you
move, hide, stretch,
and shuffle windows.

and keep multiple programs on the
display. The windowing system. then.
had to allow novices to do multitasking without worrying about foreground. background. priorities. and
scheduling. Because the mouse was
to be (and is) optional. the windows
had to work well with and without it.
Also. unlike the Macintosh. the Integral allows you to
move windows while they are being updated: windows
are moved by animating a sprite (which resembles a corner of the window) and positioning it-rather than moving the entire window. Thus. you can hide windows (they
appear as title lines in the lower left of the display).
stretch them (by choosing a new bottom right corner with
a sprite). move them (by choosing a new top left corner
with a sprite). and shuffle them (the top window being
the only one with which you can interface directly.
although the others can still be active).
ApPLICATIONS

According to HP. a variety of software packages will be
available within 60 days of the Integral's introduction.
These include Microsoft's Multiplan. Officeware's Script
and Plan, AshtonCJate's dBASE III. HP's MemoMaker. Data
and Calculator, HP-UX software development tools, and
others.
More software is being developed both at HP's personal software division and by independent vendors who
have already been alerted to the Integral's introduction.
Also. because of the compatibility of HP 'Technical BASIC
many programs for other HP systems. such as series 200
and 500 products. will immediately run on the Integral.
DOCUMENTATION

Although the documentation I viewed was only in the
draft stage. HP has given plenty of attention to the literature explaining its system. The documentation is clear
and thorough. Beginners will spend the most time with
the Personal Thtor disk and booklet. a tutorial that takes
an estimated eight hours to fully absorb. Lessons include use of the

mouse, windows, and. the organization. viewing. printing. and creating of
files. The Integral's documentation
also includes a cartoon booklet that
explains how to set up and start up
the system. and a reference gUide. W)
claims that the documentation. user
interface. and PAM will have novices
working on the system within 30 minutes.
PRICE AND CONCWSIONS

The Integral Personal Computer is priced at $4990 (with
HP-UX. PAM. and HP Windows). Although the price is
high for a single-disk-drive system. the perceived price/
value ratio depends on what class of computer you compare the Integral to. HP would like it to be compared
to the higher-performance (and higher-priced) UNIX
machines. rather than MS-DOS transportables such as
the Compaq.
The big question is. who will buy the Integral? Perhaps
business and technical professionals whose requirements push the limitations of today's 16-bit MS-DOS
machines. Certainly computer science students and engineers will see many advantages to a complete UNIX
system they can take home. And with the benefits of
multitasking. HP may pull in more people: imagine having several data-communications cards, each hooked to
a different electronic information service. and all communicating while you work on a spreadsheet and a word
processor.
The HP Integral Personal Computer's advantages include: state-of-the-art technology; the "everything you
need in one box" design; engineering that looks absolutely solid. and a multitasking environment-all from
a company with a great engineering track record. On the
minus side: the list of software available for the Integral
PC is short. and the price may be too high. But for those
who need advanced computing power and who want to
cast their votes against the IBM PC and its various compatibles. the HP Integral Personal Computer may be the
best argument yet for biting the bullet
and switching to UNIX.•
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BUILD" A
SERIAL EPROM
PROGRAMMER
BY STEVE CIARCIA

An inexpensive way to put
your programs on a chip
Over the years, many articles have been published on programming
EPROMs (erasable programmable read-only
memories). The number
of articles alone indicates
the value of an EPROM programmer and
the interest expressed in the subject. Trueblooded computer experimenters consider
an EPROM programmer as essential a tool
as a soldering iron and a DVM (digital
voltmeter).
Most EPROM programmers designed for
personal computers are implemented as
bus-dependent I/O (input/output) peripheral
cards that use computer-specific, machinelanguage driver programs. By eliminating
the need for an enclosure and using the
system power supply, a relatively costeffective unit can be produced. Unfortunately, if I designed such a unit. it probably wouldn't be for the computer you own.
For computer users who don't have expansion buses or who want their EPROM
programmer to be transportable between
systems, the only alternative is a standalone EPROM programmer attached to a
serial port (much like a modem). Making it
a separate peripheral device, however,
necessarily increases its cost. In fact. external serial-port EPROM programmers are frequently two or three times the cost of

~

COPYRIGHT
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board-level units.
A certain portion of the cost is due to its
separate power supply and enclosure, but
most of the expense is attributed to the
features that manufacturers generally incorporate in the devices. The majority of standalone serial-connected programmers are, in
fact. designed as intelligent EPROM programmers that have the basic processing
power and memory of whole computers. I
have taken this approach on previous
designs. Such devices perform well and require little assistance from the host system
beyond the data to be programmed.
This time I'm approaching the problem
differently. I've decided to keep it simple
and design the most universally applicable
and cost-effective programmer that I can.
The latest Circuit Cellar EPROM programmer is a serial-port programmer that has the
speed of a turtle, the intelligence of the
mightiest computer (that is, it has absolutely
no smarts of its own). and is as functional
as a doorstop between uses. On the positive side, it's fully documented, universally
applicable, and easily expandable to ac(continued)

Steve Ciarcia (pronounced "see-ARE-see-ah") is an electronics engineer and computer consultant with experience
in process control. digital design, nuclear instrumentation, and product development. He is the author of
several books about electronics. You can write to him
at POB 582, Glastonbury, CT 06033.
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commodate future EPROM types.
The serial-port programmer can be
operated from almost any system with
a serial port The driver software is
written completely in BASIC with no
machine-language routines. The
serial-port programmer offers all the
hardware features to program 2716,
2732, 2732A. 2764, and 27128
EPROMS through a serial port. including: RS-232C compatibility, no
handshaking necessary, internal
power supplies, jumper-selectable
EPROM types, and jumper-selectable
data rates.
The BASIC-language driver program
included offers features such as:
• menu-driven operation using single
keystrokes
• a help routine that can be called at
any time
• Single-byte or burst-write modes
• read or copy EPROM
• optional programming from a disk
file
• verify after write
• verify EPROM erasure
• screen-dump routines by page or
byte
• single-stepping mode
• software-controlled read/write
mode select
• BASIC driver that can be usermodified

REVIEWING EPROM BASICS
A personal computer. even in its
minimum configuration, always contains some user-programmable mem-

ory or RAM (random-access read/
write memory), usually in the form of
semiconductor-memory integrated
circuits. This memory can contain
both programs and data and can be
read or modified as needed.
Any of several kinds of electronic
components can function as bitstorage elements in this kind of memory. TTL (transistor-transistor logic)
type-74 74 flip-flops, bistable relays, or
tiny ferrite toroids (memory cores) are
suitable, but they all cost too much,
are hard to use, and have other disadvantages.
In personal computer and other
microprocessor-based applications,
the most cost-effective memory is
made from MaS (metal-oxide semiconductor) ICs (integrated circuits).
Unfortunately. data stored in these
semiconductor RAMs is volatile.
When the power is turned off. the
data is lost Many ways of dealing with
this problem have been devised, with
essential programs and data usually
stored in some nonvolatile medium.
In most computer systems, some
data or programs are stored in nonvolatile ROM (read-only memory). A
semiconductor ROM can be randomly accessed for reading in the same
manner as the volatile memory, but
the data in the ROM is permanent In
a mask-programmed ROM, the data
that can be read is determined during the manufacturing process. Whenever power is supplied to the ROM,
this permanent data (or program) is
available. In small computer systems,

Figure I: Pinouts of the 2716 and 2764 EPROMs.
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ROM is chiefly used to contain
operating systems and/or BASIC
interpreters-programs that don't
need to be changed.
Another type of ROM is the PROM
(programmable read-only memory). A
PROM component is delivered containing no data. The user decides
what data it should contain and permanently programs it with a special
programming device. Once initially
programmed, PROMs exhibit the
characteristics of mask-programmed
ROMs. You might label such PROMs
as write-once memories.
The EPROM, which is ultravioletlight-erasable, is a compromise between the write-once kind of PROM
and the volatile memory. You can
think of the EPROM as a read-mostly
memory, used in read-only mode
most of the time but occasionally
erased and reprogrammed as necessary. The EPROM is erased by exposing the silicon chip to ultraviolet light
at a wavelength of 2537 angstroms.
Conveniently, most EPROM chips are
packaged in an enclosure with a transparent quartz window.

How AN EPROM WORKS
EPROMs store data bits in cells
formed from stored-charge FAMOS
(floating-gate avalanche-injection
metal-oxide semiconductor) transistors. Such transistors are similar to
positive-channel silicon-gate fieldeffect transistors, but they have two
gates. The lower or floating gate is completely surrounded by an insulator
layer of silicon dioxide: the upper control or select gate is connected to external circuitry.
The amount of electric charge
stored on the floating gate determines
whether the bit cell contains a 1 or a
O. Charged cells are read as Os: uncharged cells are read as 1s. When the
EPROM chip comes from the factory.
all bit locations are cleared of charge
and are read as logic Is: each byte
contains hexadecimal FE
When a given bit cell is to be
burned from a 1 to a 0, a current is
passed through the transistor's channel from the source to the gate. (The
electrons, of course, move the opposite way,) At the same time, a
relatively high voltage potential is
placed on the transistor's upper select
gate, creating a strong electric field
within the layers of semiconductor
(continued)
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material. (This is the function of the
+ 21- or + 25-volt IVI Vpp charging
potential applied to the EPROM.) In
the presence of this strong electric
field. some of the electrons passing
through the source-drain channel gain
enough energy to tunnel through the
insulating layer that normally isolates
the floating gate. As the tunneling
electrons accumulate on the floating
gate. the gate takes on a negative
charge. which makes the cell contain

a O.
When data is to be erased from the
chip. it is exposed to ultraviolet light.
which contains photons of relatively
high energy. The incident photons ex-

cite the electrons on the floating gate
to sufficiently high energy states that
they can tunnel back through the insulating layer. removing the charge
from the gate and returning the cell
to the 1 state.
The 2700 family of EPROMs contains bit-storage cells configured as indiVidually addressable bytes. This
organization is often called "2K by 8"
for a 2716 or "8K by 8" for a 2764.
Figure 1 shows the 2716 and 2764.
The completely static operation of
these devices requires no clock
signals. The primary operating modes
include read. standby. and program
(program-inhibit and program-verify

Thble I: Power supply and ground pin numbers for figures 2 and 3.
IC Number

Type

IC1
IC2
IC3,4,5
IC6
IC7
IC8
IC9
IC10
IC11
IC12
IC13

Ground

AY3·1015
74LS175
74LS374
74LSOO
74LS14
NE555
74LS02
MC1488
MC1489
74LS04
CD74HC4040

pin
pin
pin
pin
pin
pin
pin
pin
pin
pin
pin

5V

3
8
10
7
7
1
7
7
7
7
8

pin
pin
pin
pin
pin
pin
pin

12 V

-12 V

pin 14

pin 1

1
16
20
14
14
8
14

pin 14
pin 14
pin 16

4.9l52MHz

.-----lUI-----,
l.8K

J.8K
ICl2
74LS04

33K
RS-232C CONNECTOR

Icn
MCl489

~ICl-20

10

IClO
MCl488

ICI3
CD74HC4040

11

~ICI-25

~
5

6

b

5

IC8-3
(OPTIONAL)

CLOCK
ICI-l7.40

DATA - RATE GENERATOR

Figure 3: Serial interface and data-rate generator.
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modes are important primarily in
high-volume applications).
Control inputs are used to select the
chip and configure it for one of these
operating modes. In the program
mode, particular bit cells are induced
to contain 0 values. Both Is and Os are
present in the data word presented
on the data lines. but only the
presence of a 0 causes action to take
place. 1b program the 2716 EPROM.
the V pp input is made + 25 V and the
OE input is at a high TTL level. Then,
the TIL-level data to be programmed
for a specific address is set up on the
2716's data lines, and the address is
set up on address lines AO through
AIO. After a setup time of at least 2
microseconds (J.Ls) , a high TTL-level
programming pulse 50 milliseconds
(ms) long is applied to the CE/PGM input. Addresses to be programmed
may be specified in any order.
The 50-ms programming pulse must
be applied once for each location to
be programmed (under no circumstances should a constant high level
be applied to the CE/PGM input in the
program mode). Repeated 50-ms
pulses to the same location are acceptable. but any pulse width greater
than 55 ms might destroy the chip.
The minimum pulse width is 45 ms.
CIRCUIT DESCRIPTION
Figures 2, 3. and 4 show the schematic draWings for the serial-port
EPROM programmer. the RS-232C interface. and the four-voltage power
supply. Thble I shows the powersupply connections for the sche·
matics. The main element in figure 2
is the AY-3-1015 UART (universal asynchronous receiver/transmitter). The
UART converts serial information sent
from the computer into parallel information used in the programmer. This
parallel data appears on pins 5
through 12 of the UART receiver bus.
The UART can also pass information
back to the computer by converting
any parallel information present on
pins 26 through 33 of the transmitter
bus into serial information. The serial
information is received from the computer on pin 20 and transmitted to the
computer on pin 25.
A logic high level on pin 21 resets
and initializes the UART. This level is
generated as a power-on reset (PWR)
every time the power to the programmer is turned on or the manual reset
button pressed. This PWR also clears

the receiver character counter, IC2.
UART pins 35 through 39 set the
format of the serial transmission between the computer and the programmer. (I chose to hard-wire these options rather than provide option
switches that are rqrely used.) As
shown, the UART is configured for an
8-bit character length with I stop bit
and parity checking inhibited. If your
computer requires 2 stop bits, connect pin 36 to + 5 V instead of ground.
The programmer will operate at any
desired data rate up to and including
9600 bits per second (bps). A software delay loop keeps the programmer from being swamped.
The programmer requires 4 bytes to
be sent from the computer for each
location read from or written to in the
EPROM. This 4-byte protocol eliminates the need for incremental
counters and sophisticated decision
logic in the programmer. It does,
however. reduce the speed of read
and erasure-verification operations.
The first 3 bytes received are
latched a byte at a time into latches
IC3, IC4, and IC5. The latching pulses
are generated by IC2, which is configured as a 4-bit byte counter. Each
time a byte is received by the UART.
an RDA (received data available) pulse
is generated at pin 19 of the UART.
This pulse is used to clock IC2 and is
gated back to the RDAV (reset data
available) line, pin 18, to clear the
receiver section of the UART. As the
counter clocks, the leading edges of
its output latch the data from the
UART into IC3, IC4, or IC5. The
counter is reset by the PWR line or
when the fourth byte is received.
The first byte received by the programmer contains the most significant
3 to 6 bits of the EPROM address
(depending upon the EPROM type)
and I bit to select either the read or
write mode of operation. A logic I in
bit 7 sets the write mode; a logic 0
sets the read mode.
The second byte contains the lower
8 bits of the EPROM address.
The third byte contains the data to
be programmed into the addressed
location when it is in the write mode
or a dummy character when in the
read mode.
The fourth byte contains dummy
data in both the read and write
modes. When the counter increments
with the reception of the fourth byte,
it causes IC2 to reset. The time be-

IC5. When the programmer is in the
write mode, data from the UART is
latched and directed to the EPROM
data bus for programming. When the
programmer is in the read mode, IC5's
output is disabled, and the EPROM
data-bus contents are transmitted
back to the computer.
LEOs (Iight-emitting diodes) I. 2,
and 3 indicate when power is on and
when read and write pulses occur.
They are not necessary to the operation of the programmer and are merely included as visual aids.
Figure 3 shows the serial-interface
connections and the data-rate
generator. ICIO and ICI 1 are standard
R5-232C transmitter and receiver
chips that conform to the EIA (Electronic Industries Association) standard for R5-232C transmission. (If
your computer needs a handshaking
signal. the 50-ms write pulse can be
connected to the clear-to-send line. It
is not used with the software presented in this article.) The serial-communication rate between the programmer and the computer is jumperselectable. A 4.9152-MHz oscillator
is divided down through a
CD74HC4040 (it must include the HC
designation to accommodate the high
frequency) to produce the appropriate clock rate for the UART.
Figure 4 shows the power supply
used with the programmer. The power
transformer I chose was 22 V CT
(center tap), but any transformer from

tween setting this output bit and
clearing the counter is about 100
nanoseconds (ns). This short pulse
concluding the setup of the address
and data is used to trigger the actual
programming pulse to the EPROM.
The programming pulse to the
EPROM is generated by IC8, which is
configured as a 50-ms one-shot (triggered by the reception of the fourth
byte). The programming pulse is fed
to the EPROM at several different
locations, depending on which
EPROM is being programmed and
how the EPROM selection jumper
block (see figure 5) is configured.
The one-shot is functional oQ!y
when the mode select line (R/W,
read/not write) IC3 pin 2 is a logic 0,
setting the write mode. The mode
select line is also used to select the
programming voltage ranges of the
various EPROMs. When configured
for a 2732 or a 2716 EPROM, a low
on the mode select line sets the Vpp
supply to a 25-Y level. For all other
EPROM types, the Vpp supply is set to
a 21-Y level.
Depending on the configuration of
the jumper block, the mode select
line sets the proper TTL levels at the
CE and OE pins to place the various
EPROMs in the read or write mode.
A logic high on the mode select line
causes the V pp supply to drop to 0 V
for the 2732 and 2732A EPROMs and
to 5 V for the other types.
The mode select line also functions
as the output enable line of data latch

(continued)
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Figure 4: Power supply.
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22 to 25.6 V cr is adequate. The
secondary output of the transformer
is full-wave rectified. filtered. and then
regulated to + 12 V. + 5 V. and - 12 V.
Only the + 5-V supply needs an actual
IC regulator; less stringent zener
regulation is adequate for the 12-V

supplies to the RS-232C drivers.
The 35-V output consists of components C4. C5. 03. and 04 connected as a cascade voltage doubler
with half-wave rectification. This configuration produces an input of approximately 32 to 34 V to the LM317/

2764

2716

+ - - - , , . . . - - - - - + 24

24

J1
J2

J3 + - - - - - -.... 22

3 + - - - - - - - + 22

J4

4 t - - - - - - - + 21

J5 t - - - - - -.... 20
J6
t - - - - - - - + 18

J7 + - - - - - -.... 18
J8

9 t - - - - - - - + 16

J9
J10 + - - - - - -.... 15
Jll
J12 + - - - - - -.... 13

13

12

2732

2732 A
+ - - - - - -.... 24

24

2 + - - - - - - - + 23

2 +-------+23

338 regulator. The minimum acceptable voltage at the input is 28.5 V (for
a 25-Y output). If you use a higheroutput transformer than 22 V cr. be
careful that the input to the V pp
regulator doesn't exceed 35 V. If it
does. additional preregulation may be
necessary to use this circuit.
Figure 6 shows the programmable
V pp supply. The 2732A EPROM requires the programming voltage to be
pulsed between a and 21 V. while a
2716 requires a pulse between 5 and
25 V. The supply is controlled by the
jumper connections and the mode
select line. With jumper # I across R6.
the supply is configured for a maximum V pp level of 21 V. When it is
removed. the supply has a maximum
voltage of 25 V.
The minimum V pp level is set by two
jumper-selectable programming circuits. which are also connected to the
regulator's output set point-adjust
line. When jumper #2 is installed. a
two-transistor circuit is enabled. which
applies - 1.2 V to the adjust line. The
result is a a-v output from the
regulator. When jumper #3 is installed. the reference-adjust line is set
to allow a + 5-V regulator output.
INTERACTING WITH HARDWARE

6

19

8

V

8 + - - - - - -.... 17

9

16

9

12

13

27128
+-------+24

3

n

4

21

+ - - - - - - - + 18

9

16

11

14

12

13

Figure 5: Configuration jumpers.
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H

12 + - - - - - - - + 1 3

The operation of the serial programmer should become clear by following an example of a write operation
followed by a read operation. This is
the sequence that would necessarily
occur during a standard write-andverify cycle.
First. the EPROM programmer is
cleared and set to the read mode by
the power-on reset pulse (which can
be generated by pressing a button or
by turning the programmer on) so
that it is ready to receive the first
character. If we plan a write cycle. the
first character must contain a logic I
in bit 8 to activate the write mode. The
upper 3 to 6· bits of the EPROM address (the page address that depends
on the size of the EPROM) must also
appear in the first 3 to 6 bits (bit a
through bit 5) of this first character.
Each character of data to be programmed into the EPROM is sent to
the programmer as a 4-byte transmission with the programming address
specified each time.
Thble 2 indicates the allowable bit
patterns for this first character received by the programmer.
For our example. assume that the

V pp supply to the EPROM, releases
the reset line on the timer. activates
the output enable line of the data
latch, and shuts off the transmission
gate of the UART.
The second character sent contains
the lower 8 address bits for the
EPROM. 1b program the first location
in page 4, the rest of the address must
then be 0ססoo000. This character sets

data byte C3 (hexadecimal) is to be
written into the first byte of page 4 in
the EPROM. In this case, the first
character received by the programmer should be lxOOOIOO. The receipt
of this character pulses IC2 and
latches the page address and mode
select bit into the page/mode latch,
IC3. The mode select bit selects the
EPROM for a write cycle, turns on the

the second stage of the counter and
latches the lower address location
into the lower address latch, IC4.
The third character, 11000011 (C3
hexadecimal), contains data to be programmed into the EPROM. When this
character is received, the counter
latches the data into the data latch,
IC5.
The fourth character sent is a
dummy character that may contain
any value. This fourth and last character simply clocks IC2 and triggers
the 50-ms programming pulse, When
the one-shot times out. the programmer is still in the write mode. It has
to be set to the read mode by initiating a read cycle.
The four characters sent in our present example of a write sequence are
lxOOOlOO, which sets the write mode
and upper address: 00000000, which
sets the lower address: 11000011,
which sets the data byte (C3 hexadecimal): and xxxxxxxx, dummy data.
The read sequence is similar to the
write sequence. The ·first character

Table 2: Allowable bit patterns.

Write Mode

Read Mode

7

1xOOOOOO
1xOOOOO1
1x00001 0
1xOOOO11
1xOOO100
1xOOO101
1xOOO110
1xOOO111

OxOOOOOO
OxOOOOO1
OxOOOO10
OxOOOO11
OxOOO100
OxOOO101
OxOOO110
OxOOO111

64

1x111111

Ox111111

Page

0
1
2
3
4

5
6

(wntinued)

LM317/LM338
VIN
32-35 VOLTS

OUTI-....- - - !

>-----lIN

Vpp

ADJ

R4
150.Q.

1K

R5 + R6 SETS 25V
R5 SETS 21 V
R5
2.4K
4.7K
R7
510.Q.

\
R6
470.Q.

\
I J1

J

(INSTALLED FOR
A DEVICES)

I

02
2N2222

5V

JL:

2716

5V

470.Q.

470.Q.

(2716. 2764.27128)

n

---.l

n

---.l
READ
WRITE

n

---.l

25V

2732

~
21V

2732A

~
21V

~

2764
27128

Figure 6: Close-up of the programmable V pp supply.
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sent again contains the upper bits of
the address. but bit 8 is now set to
logic 0 to put the mode select line
high (read mode). A logic 1 on the
readlwrite line deactivates the programming one-shot and tristates the
data latch. IC5.
Again. the first character is latched
into the page/mode latch. and the second character is latched into the lower
address latch. With IC5 tristated. the
EPROM's data output is placed on the
UART transmitter bus. The third character is a dummy character that is
used to clock 10. This signal causes
the UART to transmit the data on the
transmitter bus to the computer. The

fourth character is then sent to the
programmer to reset the counter.
The four characters that must be
sent in the verify sequence of our example are OxOOOIOO. which sets the
read mode and upper page address;
00000000. which sets the lower
address; xxxxxxxx. which gets the
data byte from the EPROM (C3 hexadecimal); and xxxxxxxx. which resets
the programmer.
PROGRAMMER SOFTWARE
The driver program shown in listing
I could have been written in any language that supports input and output
ports. [This program is available for down-

loading from BYTEnet Listings at (603)
924-9820. You can also receive it by sending an IBM PC-formatted disk and return
postage to Steve Ciarcia.j BASIC was
chosen because it has wide appeal in
the personal computer field and
because most systems with serial I/O
ports support BASIC. The software
(flow-diagramed in figure 7) was written specifically for the IBM PC but can
be easily modified to conform to most
other systems that also support
Microsoft BASIC. The program was
written with a short MAIN program
module that calls a number of subroutine modules. This modular approach
makes modifying. debugging. or ex-

VERIFY
EPROM
ERASED

SELECT
EPROM
ERASED OR
EPROM
PARTIALLY
PROGRAMMED

DISPLAY
PREVIOUS
BYTE

NO

DIM ARRAY
AND
OPEN "COMl"
PORT

SET NEW
OFFSET
LOCATION

4

DISPLAY
PRESENT
ADDRESS AND
BYTE IN
ARRAY

WRITE TO
ARRAY AND
RETURN

3

Figure 7: A flowchart of the driver program.
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panding the software a much easier
task. Examining the driver software
should provide enough understanding so that any additions or changes
desired can be easily implemented.
The program modules that access
the serial port are labeled READ A
BYTE and WRITE A BYTE in listing I.
These sections contain the only software modules that are hardware-dependent and that need to be configured to your particular system.
The WRITE module performs the
actual program burn of the data into
the EPROM. The first statement sends
the page address to the serial port
with the value of bit 8 set to I. This

is accomplished by combining the
page address with the value 128
(10000000 binary). The page address
is calculated elsewhere in the program before entering this module.
The next statement sends the lower
address contained in the variable
BYTE to the serial port. This value is
also calculated by the program prior
to entering the WRITE module.
The statement "PRINT #3.DATUM"
sends the data to be written into the
EPROM to the serial port. The last
statement in the WRITE module is a
timing loop that causes the program
to pause while the 50-ms timer in the
serial-port programmer times out.

YES

BURN EPROM
AND
RETURN

YES

DISPLAY ONE
PAGE OF
EPROM

YES

INITIALIZE
BASE ADDRESS
OF EPROM

YES

LOAD ARRAY
FROM DISK

YES

SAVE ARRAY
TO DISK

YES

DISPLAY
HELP
MENU

NO
YES

The READ module requests a data
byte from the programmer and
receives the byte from the serial port.
It accomplishes this by sending a
page address and byte address to the
serial port as in the WRITE module.
In this case. bit 8 of the page address
is set to 0 to inform the programmer
that a read cycle is being performed.
The next two lines send a dummy
data value and a strobe to the serial
port to complete the read sequence.
The values of DUMMY and STROBE
are set in the INITIALIZATION
module. The data sent by the serialport programmer is received in the
variable RDATA.
Once these modules have been
configured to your system. it is a simple matter to write and read data from
the programmer. Simply define the
PAGE and BYTE address variables
along with the DATUM value and send
them to your serial port by calling the
appropriate module. The rest of the
program in listing I shows methods
for doing this.
The approach used in the program
is to place any data to be programmed into the EPROM in an array
so that it can be reviewed and edited
prior to burning it permanently into
the EPROM. The array name is appropriately called ARRAY(). The highorder byte of every element in ARRAYO stores a flag bit indicating that
the lower-order byte of the element
is data to be programmed. This
method allows the program to write
to only those locations in the EPROM
where a valid data value has been
entered in ARRAYO.
Each time a data value is put into
ARRAYO. the value is combined with
256 to set the flag. When it is time to
send all the data to the EPROM. the
flag is checked in each element. and
only those elements with the flag bit
set are sent to the EPROM. This process is repeated until all the flagged
elements have been programmed.
The initial values for ARRAYO are
taken directly from the EPROM by
reading each location and storing the
values in ARRAYO.
Several methods of entering data
into ARRAYO are used in the program.
One method is to enter each data
value directly from the keyboard: another method is to fill ARRAYO by
reading an already-programmed
EPROM. Finally. a disk file previously
(continued)
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Listing I: EPROM programmer routines.
1000
1010
1020
1030
1060
1070
1090
1100
1110
1120
1130
1140
1150
1160
1170
1190
1200
1210
1230
1240
1260
1270
1280
1290
1300
1310
1330
1340
1350
1360
1370
1380
1390
1410
1420
1440
1450
1460
1470
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1600
1610
1620
1630
1640
1660
1670
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1850
1860
1870
1880
1890
1900
1910
1920
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REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM
SERIAL EPROM PROGRAMMER
REM
written in
REM
MICROSOFT BASIC for the IBM PC
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM INITIALIZATION ROUTINE
KEY OFF
L1NE25$="BAUD RATE=\ \EPROM=\ \ BASE PAGE=\ \"
BR$= "OOOO":EP$= BR$:BP$ = BR$
DEFINT A-Z:ON ERROR GOTO 4600
STROBE = 255:DUMMY = 255:PAGE = 0: BYTE = O:DATUM = 255
K$= "VPNEOWHDIBSL":FORMAT$= "PAGE =\ \ BYTE=\ \ DATA=\ \"
MIMAGE = O:MCRADDR = &H3FC:DELAY = 100
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM MAIN BODY OF PROGRAM - KEYBOARD SEQUENCE
GOSUB 2250
PRINT" = = = = = = = = = = SERIAL EPROM PROGRAMMER = = = = = = = = = ="
PRINT"
BAUD-RATE SELECTION"
PRINT"The SERIAL PORT programmer can operate at several different baud"
PRINT"rates. Select the baud rate for your system from the list below:"
(1) 300 baud"
PRINT"
PRINT"
(2) 600 baud"
PRINT"
(3) 1200 baud"
(4) 2400 baud"
PRINT"
(5) 4800 baud"
PRINT"
PRINT"
(6) 9600 baud"
PRINT"Enter the number of your selection -> ";:BAUD$= INPUT$(l)
PRINT BAUD$:BAUD=VAL(BAUD$):IF BAUD>O AND BAUD<7 THEN 1360
PRINT"< < < < < BAUD-RATE SELECTION ERROR> > > > >": GOTO 1330
BR$= STR$(300"2-(BAUD -1»
GOSUB 2250
PRINT"= = = = = = = = = = SERIAL EPROM PROGRAMMER = = = = = = = = = ="
PRINT"
EPROM-TYPE SELECTION"
PRINT"The SERIAL EPROM programmer has the ability to program several"
PRINT"different EPROMS. Select the type of EPROM from the list below:"
(1) 2716"
PRINT"
(2) 2732/2732A"
PRINT"
(3) 2764"
PRINT"
(4) 27128"
PRINT"
PRINT"Enter the number of your selection - > ";:ESIZE$ = INPUT$(l)
PRINT ESIZE$:ESIZE=VAL(ESIZE$):IF ESIZE>O AND ESIZE<5 THEN 1520
PRINT "< < < < < EPROM-TYPE ERROR> > > > >":GOTO 1490
DSIZE = 1024 "2- ESIZE:PAGES = DSIZE/256
EPl $ = STR$(16" 2 - (ESIZE - 1»
EP$= "27" + RIGHT$(EP1$,LEN(EP1$) -1)
DIM ARRAY(DSIZE)
GOSUB 2250:GOSUB 4790:GOSUB 2250
PRINT "= = = = = = = = = = SERIAL EPROM PROGRAMMER = = = = = = = = = =
PRINT"
CONDITION OF EPROM"
PRINT'1f the EPROM you are programming is fully erased then select"
PRINT"'EPROM ERASED' from the selection list below. This will save"
PRINT"the time required to read the EPROM into memory. If the EPROM"
PRINT"has been partially programmed then select 'PARTIALLY PROGRAMMED'"
PRINT"and the EPROM will be read into memory prior to programming."
(1) EPROM ERASED"
PRINT"
(2) EPROM PARTIALLY PROGRAMMED"
PRINT"
PRINT"Enter the number of your selection -> ";:ERA$=INPUT$(l)
PRINT ERA$:PRINT:ERA=VAL(ERA$):IF ERA=2 THEN 1740
IF ERA<> 1 THEN PRINT"««< SELECTION ERROR »»>":GOTO 1690
PRINT" < < < < < INITIALIZING MEMORY - PLEASE WAIT> > > > >"
FOR 1=0 TO DSIZE - 1:ARRAY(I) = 255:NEXT I
ON BAUD GOTO 1750,1760,1770,1780,1790,1800
OPEN "COM 1:300,n,8,l,rs,cs,ds" AS #3:GOTO 1810
OPEN "COM 1:600,n,8,l,rs,cs,ds" AS #3:GOTO 1810
OPEN "COM1:1200,n,8,l,rs,cs,ds" AS #3:GOTO 1810
OPEN "COM1:2400,n,8,l,rs,cs,ds" AS #3:GOTO 1810
OPEN "COM1:4800,n,8,l,rs,cs,ds" AS #3:GOTO 1810
OPEN "COM1:9600,n,8,1,rs,cs,ds" AS #3
GOSUB 2250
PRINT "= = = = = = = = = = SERIAL EPROM PROGRAMMER = = = = = = = = = =
PRINT"
BASE-PAGE INITIALIZATION"
PRINT"The SERIAL EPROM programmer is driven by a keystroke-oriented"
PRINT"program. The keys are defined in a HELP menu. This help menu"
PRINT"can be displayed at any time by typing the letter (H) after"
PRINT"the program has been initialized."
PRINT:PRINT
PRINT"To initialize the program you must enter the base page"
PRINT"address of the EPROM. This address is generally a HEXADECIMAL value"
PRINT"corresponding to the beginning page of an even 2K-byte boundary."

BY T E " FEBRUARY 1985

1930
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2160
2170
2180
2190
2200
2220
2230
2250
2260
2270
2280
2300
2320
2330
2340
2350
2360
2380
2390
2400
2410
2420
2440
2450
2460
2470
2480
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820

PRINT"For example 00,08,BO,B8,etc."
SET BASE ADDRESS
GOSUB 3770:REM
IF HFLAG=1 THEN HFLAG=O:GOTO 1950
IF ERA- 1 THEN 2000
PRINT"A MEMORY IMAGE OF YOUR EPROM IS BEING MADE"
GOSUB 3890:REM
MAKE MEMORY IMAGE
GOSUB 2880:REM
DISPLAY HELP MENU
PRINT:PRINT
PRINT"YOUR PRESENT LOCATION IS:"
GOSUB 2320:REM
READ AND DISPLAY DATA
PRINT"COMMAND ->";
IKEY$ - INPUT$(1)
IF IKEY$ > - "a" AND IKEY$< - "z" THEN IKEY$ - CHR$(ASC(IKEY$) AND 95)
K = INSTR(K$,IKEY$):IF K = 0 THEN PRINT "WHAT ?";:GOTO 2050
HFLAG - 0
ON K GOSUB 3430,2380,2440,2160,2500,2660,2880,3550,3760,3980,4240,4400
REM
V
P
N
E
0
W
H
D
I
B
S
L
IF HFLAG=1 THEN GOSUB 2880
IF HFLAG = 1 OR IKEY$ = "H" THEN 2010 ELSE 2030
REM = = - - - - - = = = - - = - = = = - - - - - - - - - - = = - = = = = = = =
REM BURN EPROM AND END OPTION
GOSUB 3980
IF IKEY$< >"N" THEN RETURN
CLOSE:END
REM = = = = = = = = = = = = = = = = = = = = - = = = = = - = = = = = = = = = =
REM MAIN BODY ENDS HERE - SUBROUTINE MODULES FOLLOW
REM = - - = = = - - = = = = = = = = = = = = = = = = = - - = = - - - = = = = =
REM DISPLAY STATUS LINE
CLS:LOCATE 25,1 :PRINT USING LlNE25$;BR$,EP$,BP$;
PRINT "COMMANDS: ";K$
LOCATE 3,1,1:RETURN
REM - - - - - - - = - = - = = = = - = - - = = = = = - = = - = = = = = = - - =
REM DISPLAY LOCATION AND DATA
GET DATUM FROM ARRAY
RDATA - ARRAY(PAGE'256 + BYTE) AND 255:REM
PRINT USING FORMAT$;HEX$(BIAS+ PAGE),HEX$(BYTE),HEX$(RDATA)
RETURN
REM - - - - - - - - - - - - - - - = = = - = = = = - = = = = = - = - - = - - =
REM DECREMENT ADDRESS
IF PAGE =0 AND BYTE - 0 THEN RETURN ELSE BYTE = BYTE - 1
IF BYTE - -1 THEN PAGE - PAGE -1 :BYTE - 255
RETURN
REM = = ::z: :c = = = == = = =: == = = = = = = = = = = = =: := = = = = = = • = • c = =
REM INCREMENT ADDRESS
IF PAGE - PAGES - 1 AND BYTE - 255 THEN RETURN ELSE BYTE = BYTE + 1
IF BYTE = 256 THEN PAGE = PAGE + 1:BYTE = 0
RETURN
REM = = = = = = = = = = = = = = = = = = = = - = = = = = = = = = = = - = = = =
REM OFFSET TO NEW STARTING ADDRESS
ADD$-" ":PRINT:PRINT"ENTER NEW LOCATION IN HEXADECIMAL (hhhh) -> ";
L$=INPUT$(1):PRINT L$:
IF L$ > - "a" AND L$< = "z" THEN L$ = CHR$(ASC(L$) AND 95)
IF L$ - "H" THEN HFLAG - 1:RETURN
IF L$ - "Q" THEN PRINT:RETURN
ADD$-ADD$+L$:IF LEN(ADD$)-4 THEN PRINT ELSE 2510
PAGE$ = LEFT$(ADD$,2):BYTE$ = RIGHT$(ADD$,2)
CON$ - PAGE$:GOSUB 311 O:IF SUM - - 1 THEN 2500
PAGE - SUM - BIAS
IF PAGE>PAGES-1 OR PAGE<O THEN PRINT"««< OUT OF RANGE »»>":GOTO 2500
CON$-BYTE$:GOSUB 3110:IF SUM= -1 THEN 2500
BYTE=SUM
RETURN
REM - - - - - = = = = = = = = - - - - - - - =
= __ = = _ = = _ =
REM WRITE TO ARRAY - BYTE BY BYTE
XFLAG-O:DATUM$=" ":PRINT"«< WRITE MODE » > ENTER DATA IN HEXADECIMAL (hh) -> ";
D$ = INPUT$(1 ):PRINT D$;
IF D$ > - "a" AND D$< - "z" THEN D$ = CHR$(ASC(D$) AND 95)
IF D$ = "H" THEN HFLAG - 1:RETURN
IF D$ - "Q" THEN PRINT:RETURN
IF D$-"X" THEN XFLAG-1:DATUM$=" ":GOTO 2670
DATUM$- DATUM$+ D$:IF LEN(DATUM$)< >2 THEN 2670
PRINT:CON$- DATUM$:\30SUB 3110:DATUM -SUM
IF SUM = -1 THEN 2660
IF (ARRAY(PAGE'256 + BYTE) AND 255)< >255 AND XFLAG - 0 THEN 2830
DATUM-DATUM OR 256:REM
TAG LOCATION AS WRIITEN TO
ARRAY(PAGE'256+BYTE)-DATUM:REM
WRITE DATUM TO ARRAY
GOSUB 2320:REM
DISPLAY WRITE TO ARRAY
IF BYTE - 255 AND PAGE - PAGES - 1 THEN RETURN
GOSUB 2440:REM
INCREMENT ADDRESS
GOSUB 2320:REM
DISPLAY NEXT LOCATION
GOTO 2660

(continued)
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2830
2840
2850
2860
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3110
3120
3130
3140
3150
3160
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3180
3190
3200
3210
3220
3240
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3260
3270
3280
3290
3300
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3350
3360
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3380
3390
3400
3410
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
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PRINT:PRINT" < < < < < < ILLEGAL WRITE TO PREVIOUSLY PROGRAMMED LCCATlON > > > > > >"
RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = '= = = = = = = = =
REM HELP ROUTINE
GOSUB 2250:REM
CLEAR SCREEN
PRINT"To initialize the program you should enter the beginning page"
PRINT"address of the EPROM to be programmed. This value is used when"
PRINT"printing to the screen and as a bias value in the write modes."
PRINT"The following single-Iener commands are used to control the"
PRINT"modes of the EPROM programmer:":PRINT
PRINT"
(I) INITIALIZE BASE-PAGE ADDRESS - base address is ";BIAS$;"OO"
M VERIFY ERASURE"
PRINT"
PRINT"
(N) DISPLAY NEXT BYTE"
(P) DISPLAY PREVIOUS BYTE"
PRINT"
(0) OFFSET TO NEW PAGE AND BYTE"
PRINT"
(L) LOAD ARRAY FROM DISK"
PRINT"
(S) SAVE ARRAY ON DISK"
PRINT"
(W) ENTER BYTE WRITE MODE
(use 0 or H to exit, X to edit)"
PRINT"
(D) HEXADECIMAL DUMP TO SCREEN"
PRINT"
(B) ENTER 'BURN EPROM' MODE"
PRINT"
(H) ENTER HELP MODE
(from any input statement)"
PRINT"
(E) EXIT PROGRAM"
PRINT"
RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM····· CONVERT HEXADECIMAL TO DECiMAL··"··
REM ENTER WITH HEXADECIMAL STRING IN CON$, EXIT WITH DECIMAL VALUE IN SUM
SUM=O
FOR 1=1 TO LEN(CON$)
X = ASC(MID$(CON$,(LEN(CON$) + 1 - 1),1))
IF X<48 OR X>70 THEN SUM= -1:I=LEN(CON$):GOTO 3190
IF X>57 AND X<65 THEN SUM= -1:I=LEN(CON$):GOTO 3190
IF X<64 THEN X=X-48 ELSE X=X-55
SUM = SUM + (X"16'(I- 1))
IF SUM>255 OR SUM<O THEN SUM = -1
IFSUM=-1 THENPRINT"««< INPUT ERROR » » > "
NEXT I:RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM WRITE A BYTE
SET WRITE PAGE (W/R= 1)
WPAGE = PAGE OR 128:REM
SEND WRITE PAGE
PRINT #3,CHR$(WPAGE);:REM
SET WRITE BYTE
PRINT #3,CHR$(BYTE);:REM
DATA TO WRITE
PRINT #3,CHR$(DATUM);:REM
WRITE STROBE
PRINT #3,CHR$(STROBE);:REM
WRITE DELAY
FOR DEL= 1 TO DELAY:NEXT DEL:REM
RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM READ A BYTE
SET READ PAGE (W/R=O)
PRINT #3,CHR$(PAGE);:REM
SET READ BYTE
PRINT #3,CHR$(BYTE);:REM
DUMMY DATA SENT
PRINT #3,CHR$(DUMMY);:REM
READ STROBE
PRINT #3,CHR$(STROBE);:REM
INPUT DATA
RDATA = ASC(INPUT$(1 ,#3)):REM
RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM VERIFY ERASURE
PRINT:PRINT"VERIFYING THAT EPROM IS ERASED":PRINT
BYTE = O:PAGE = 0
FOR PAGE = 0 TO PAGES - 1:V$ =" OK"
FOR BYTE = 0 TO 255
IF (ARRAY(PAGE"256 + BYTE) AND 255)= 255 THEN 3490
V$="< < < < < < NOT ERASED> > > > > >"
NEXT BYTE:PRINT"PAGE";PAGE;V$
NEXT PAGE
BYTE=O:PAGE=O:RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM DUMP TO SCREEN
GOSUB 2250
FOR LN = 1 TO 16
DPAGE$ = RIGHT$("O" + HEXADECIMAL$(BIAS + PAGE),2)
DBYTE$ = RIGHT$("O" + HEXADECIMAL$(BYTE),2)
PRINT USING'\\";DPAGE$;DBYTE$;": ";
FOR 0 = 1 TO 16
DDATA$ = RIGHT$("O" + HEXADECIMAL$«ARRAY(PAGE" 256 + BYTE) AND 255)),2)
PRINT USING'\\";DDATA$;
IF PAGE = PAGES - 1 AND BYTE = 255 THEN 0 = 16:LN = 16
GOSUB 2440:IF BYTE MOD 16 = 0 THEN PRINT:D = 16
NEXT 0
NEXT LN:PRINT:PRINT
IF PAGE = PAGES - 1 AND BYTE = 255 THEN PRINT" < < < < < < END OF EPROM > > > > > ":RETURN
PRINT"ENTER (C) TO CONTINUE OR (0) TO EXIT DUMP -> ";:IKEY$= INPUT$(1)
IF IKEY$>="a" AND IKEY$< ="z" THEN IKEY$=CHR$(ASC(IKEY$) AND 95)
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3700
3710
3720
3730
3740
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3890
3900
3910
3920
3930
3940
3950
3960
3980
3990
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540

PRINT IKEY$:PRINT:IF IKEY$ = "C" THEN 3560
IF IKEY$ = "H" THEN HFLAG = 1:RETURN
IF IKEY$ = "0" THEN RETURN ELSE 3680
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM SET BIAS ADDRESS
GOSUB 2250
BIAS$ =" ":PRINT:PRINT"ENTER BASE·PAGE ADDRESS IN HEXADECIMAL (hh) - > ";
B$ = INPUT$(1):PRINT B$;
IF B$ > = "a" AND B$< = "z" THEN B$ = CHR$(ASC(B$) AND 95)
IF B$ = "H" THEN HFLAG = 1:RETURN
IF B$ = "0" THEN PRINT:RETURN
BIAS$ = BIAS$+ B$:IF LEN(BIAS$)< >2 THEN 3780
PRINT
CON$ = BIAS$:GOSUB 311 O:BIAS = SUM:PRINT:PRINT:IF SUM = - 1 THEN 3770
PAGE = 0: BYTE = O:BP$ = BIAS$ + "OO":GOSUB 2250:RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM READ EPROM TO ARRAY
PAGE = O:BYTE = O:GOSUB 2250
GOSUB 3340
ARRAY(PAGE"256 + BYTE) = RDATA:IF BYTE = 0 THEN PRINT"READING PAGE";PAGE
BYTE = BYTE + 1:IF BYTE = 256 THEN PAGE = PAGE + 1:BYTE = 0
IF PAGE< = PAGES -1 THEN 3900
PRINT:PAGE=O:BYTE=O:RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM WRITE ARRAY TO EPROM
GOSUB 2250
PRINT" < < < < < < BURN ALL PROGRAMMED BYTES?? > > > > > >"
PRINT"TYPE (Y) TO PROGRAM EPROM"
PRINT"(O) TO RETURN TO PROGRAM"
PRINT"(H) TO DISPLAY HELP MENU"
PRINT"(N) TO RETURN TO PROGRAM FROM 'BURN' MODE"
PRINT"TO ABORT PROGRAM IN 'EXIT' MODE."
PRINT:PRINT"ENTER SELECTION -> ";:IKEY$=INPUT$(1)
PRINT IKEY$
IF IKEY$ > = "a" AND IKEY$< = "z" THEN IKEY$ = CHR$(ASC(IKEY$) AND 95)
IF IKEY$ = "N" THEN RETURN
IF IKEY$="H" THEN HFLAG=1:RETURN
IF IKEY$= "0" THEN PRINT:RETURN
IF IKEY$< >"Y" THEN 3990
FOR ADD = 0 TO DSIZE
DATUM =ARRAY(ADD):IF DATUM <256 THEN 4190
DATUM = DATUM AND 255:BYTE=ADD MOD 256:PAGE=(ADD-BYTE)/256
PRINT "BURNING ";GOSUB 2320
GOSUB 3240:GOSUB 3340
IF RDATA< >DATUM THEN PRINT "< < < < < < DATA NOT VERIFIED > > > > > >"
NEXT ADD
PRINT:BYTE = O:PAGE = O:RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM SAVE ARRAY IN DISK FILE
GOSUB 2250:PRINT"THE DISK FILE CREATED HERE WILL CONTAIN ALL THE DATA"
PRINT"PRESENTLY CONTAINED IN YOUR EPROM MEMORY IMAGE AND"
PRINT"WILL BE ASSIGNED THE FILE EXTENSION 'PRM'."
PRINT"THE FOLLOWING IS A LIST OF EXISTING DISK FILES WITH"
PRINT"THE FILE EXTENSION '.PRM'.":PRINT:PRINT
FILES" "PRM":PRINT:PRINT
INPUT"ENTER THE FILENAME OF YOUR NEW DISK FILE -> ",FILENAME$
IF FILENAME$="H" OR FILENAME$="h" THEN HFLAG=1:RETURN
IF FILENAME$ = "0" OR FILENAME$ = "q" THEN RETURN
OPEN "0",#1,FILENAME$+".PRM"
FOR 1=0 TO DSIZE -1 :PRINT #1,(ARRAY(I) AND 255);
IF I MOD 256 = 0 THEN PRINT "SAVING PAGE";1/256
NEXT I:CLOSE #1 :RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = .= = = = = = = = = = = =
REM LOAD ARRAY FROM DISK
GOSUB 2250:PRINT:PRINT"THE FOLLOWING IS A LIST OF FILENAMES WITH THE FILE"
PRINT"EXTENSION '.PRM"':PRINT:PRINT
FILES ,... PRM":PRINT:PRINT
INPUT"ENTER A FILENAME FROM THE LIST ABOVE ->",FILENAME$
IF FILENAME$ = "H" OR FILENAME$ = "h" THEN HFLAG = 1:RETURN
IF FILENAME$ = "0" OR FILENAME$ = "q" THEN RETURN
OPEN "1",#1,FILENAME$ + ".PRM"
FOR 1=0 TO DSIZE -1 :INPUT #1 ,DATUM
IF I MOD 256 = 0 THEN PRINT "LOADING PAGE";1/256
IF DATUM =255 OR DATUM = (ARRAY(I) AND 255) THEN 4560
IF ARRAY(I)< >255 THEN 4520
ARRAY(I)= DATUM OR 256:GOTO 4560
PRINT"< < < < < < ILLEGAL INPUT DATA FROM FILE> > > > > >"
PRINT" < < < < < < ATTEMPT TO WRITE OVER PROGRAMMED LOCATION> > > > > >"
PRINT" < < < < < < PROGRAM HAS BEEN ABORTED> > > > > >"

(continued)
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4550
4560
4570
4580
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4750
4760
4770
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4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990

CLOSE#l :END
NEXT I:CLOSE #1 :RETURN
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM DISK-ERROR ROUTINE
IF ERR = 53 AND ERL = 4290 THEN PRINT"NO PRM FILES":RESUME 4300
IF ERR = 53 AND ERL = 4420 THEN PRINT"NO PRM FILES":GOTO 4670
IF ERR = 53 AND ERL = 4460 THEN PRINT"UNKNOWN FILE":GOTO 4670
IF ERR = 61 THEN PRINT "DISK FULL":GOTO 4670
IF ERR = 57 THEN PRINT"RESET EPROM PROGRAMMER":GOTO 4670
IF ERR=67 THEN PRINT"UNKNOWN FILENAME, DON'T TYPE 'PRM''':GOTO 4670
CLOSE#l :PRINT "UNKNOWN ERROR #";ERR;"IN LINE #";ERL
PRINT"PRESS ANY KEY TO CONTINUE -> ";:IKEY$=INPUT$(l):PRINT
IF ERR = 57 THEN RESUME 0
HFLAG = 1
RESUME 2110
ON ERROR GOTO 0
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
REM CONFIGURATION ROUTINE
DATA 255,255,196,255,196,255,196,255,255,196,255,196
DATA 026,196,255,255,255,196,255,196,196,255,255,196
DATA 196,255,196,196,255,255,196,255,196,255,255,255
DATA 196,255,196,196,255,255,196,255,196,255,196,255
IF ESIZE = 1 THEN RESTORE 4750
IF ESIZE=2 THEN RESTORE 4760
IF ESIZE=3 THEN RESTORE 4770
IF ESIZE = 4 THEN RESTORE 4780
LOCATE 1,22 PRINT "JUMPER CONFIGURATION"
LOCATE 3,30:PRINT CHR$(201);CHR$(205);CHR$(205);CHR$(187)
FOR I = 4 TO 15
LOCATE 1,30 PRINT CHR$(199);" ";CHR$(182);"J";I- 3
NEXT I
LOCATE 16,30:PRINT CHR$(200);CHR$(205);CHR$(205);CHR$(188)
FOR I = 4 TO 15
READ JUMPER
LOCATE 1,31 :PRINT CHR$(JUMPER);CHR$(JUMPER)
NEXT I
LOCATE 4,38
IF ESIZE = 2 THEN PRINT"NOTE: INSTALL J1 FOR 2732A EPROMs"
LOCATE 18,20:PRINT "If jumpers are not properly configured"
LOCATE 19,20:PRINT "shut off programmer and set jumpers,"
LOCATE 20,20:PRINT "then turn programmer back on."
LOCATE 22,20:PRINT "Press any key to continue - > ";
A$ = INPUT$(l):RETURN

created with a SAVE command in the
program can also be used to enter the
data.
A help routine is provided in the
program to assist the user during the
operation of the programmer. It consists of a menu that contains all the
choices available in the driver program. The routine can be entered
from any location in the program by
typing the letter H. A screen-dump
routine and an EPROM erasure-verification routine are also provided.
IN CONCWSION

The serial-port EPROM programmer
isn't designed for volume programming. It's intended to be a cost118
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effective, transportable programmer
that doesn't become outmoded with
each new computer and system bus.
You'll also find, cleverly embedded in
every programming cycle, enough
time for you to take a well-deserved
coffee break.
CIRCUIT CELLAR FEEDBACK

This month's feedback begins on
page 393.
NEXT MONTH

I've always been intrigued by home
control and electronic messaging. In
March, I'll tackle the subject in
earnest. beginning with a Touch:rone
Interactive Message System. _

Special thanks to l1.lrrlJ Bregoli for his software
expertise.
Editor's Note; Steve often refers to previous
Circuit Cellar articles. Most of these past articles are available in reprint books from
BYTE Books. McGraw-Hili Book Company.
POB 400. Hightstown, NJ 08250.

Ciarcia's Circuit Cellar. Volume I covers articles
that appeared in BYTE from September 1977
through November 1978. Volume II covers
December 1978 through June 1980. Volume
III covers July 1980 through December 1981.
Volume IV covers January 1982 through June·
1983.
To receive a complete list of Ciarcia's Circuit Cellar project kits. circle 100 on the
reader-service inquiry card at the back of
the magazine.

Your Gateway to Artificial Intelligence

mM

GoWEN

Personal
Computer

COMMON

LIsp

Gold Hill Computers brings the language of
Artificial Intelligence to Your Personal Computet:
You know you want to do more with
Artificial Intelligence. Two problems
have held you back: the expense of
the hardware and the scarcity of LISP
programmers. But no longer. GOLDEN
COMMON LISP~ makes it possible for
you to learn and use LISP on your personal computer. You will know the excitement of expert systems, intelligent
data access, and smart programs.
COMMON LISP is the new LISP standard developed by researchers from
universities and corporations such as
CMU, MIT, Stanford, UC Berkeley,
Digital, LMI, Symbolics, and Texas
Instruments. GOLDEN COMMON LISP is
the right LISP for you because it is
based on COMMON LISP. Programs you
develop using GOLDEN COMMON LISP.
on your personal computer will run
in the COMMON LISP environments of
larger, more expensive machines.
With GOLDEN COMMON LISP, every
programmer becomes a LISP programmer. GOLDEN COMMON LISP comes
with the LISP Explorer,'" an interactive
instructional system developed by
Patrick H. Winston and San Marco
Associates. The San Marco LISP
Explorer guides you through the steps
of LISP programming and makes the
full range of LISP'S power accessible to
both novices and experienced programmers. The new second edition of
the classic LISP textbook by Winston
and Horn is also included.
GOLDEN COMMON LISP comes complete with the intelligent GMACS

editor (based on EMACS), on-line
documentation of all LISP and GMACS
functions, a comprehensive user
manual, and program debugging
tools. In short, GOLDEN COMMON LISP
comes with everything you need to
program in LISP. Features of GOLDEN
COMMON LISP for advanced users
include co-routines for multitasking,
macros for code clarity, streams for
I/O, closures for object-centered
programming, and multiple-valuereturning functions for efficiency.

ORDER GCLISP TODAY using
the coupon below. Or call our
Customer Service Department at:

(617) 492-2071
IGOld Hill Computers Customer Service
163 Harvard Street
Cambridge, MA 02139

-

BlO-84

lI

Name
Organization

GoWEN COMMON LIsp-the intelligent
path to Artificial Intelligence.

GOLDEN COMMON LISP (GCLISP'")
requires an IBM PC, PC XT, or IBM PC
compatible running PC-DOS 2.0.
512K bytes of memory are recommended for program development.
A version of GCLISP for the DEC
Rainbow is also available. The
package includes:
• an intelligent GMACS editor
• program development tools
• the San Marco LISP Explorer
• the new 2nd edition of LISP by
Winston and Horn
• the COMMON LIsp Reference
Manual by Guy Steele
• on-line documentation of all
GCLISP and GMACS functions
• the GOLDEN COMMON LISP Users'
Guide and Reference Manual

-

Address

/
Phone

/

Today's Dale

Type of computer

o
o

Enclosed is a check to Gold Hill
Computers for GCLISP.
Please bill myOMasterCard 0 VISA card.
/
/

Card.

Expiration Date

Signature
Quantity Descriplion

I

I

I

GOLDEN
CoMMON
LISP

Unil Price Total Price

I5495.00

Subtotal
MA residents add 5% Sales Tax
Total Amount
University purchasers should inquire about
our educational discount. We pay shipping
on all credit card and pre-paid orders
within the United States.
o Please send me more information

L~utGCL~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

J

163 Harvard Street, Cambridge, Massachusetts 02139
GOLDEN COMMON LISP is a registered trademark of Gold Hill Computers. GCLlsP is a trademark of Gold Hill Computers. The LISP Explorer is a trademark of San
Marco Associates. LISP is copyrighted by Addison-Wesley Publishing Company, Inc. The COMMON lisp Reference Manual is copyrighted by Digital Equipment
Corporation. Rainbow is a trademark of Digital Equipment Corporation. IBM is a registered trademark of International Business Machines.
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P·R·E·V·I·E·W

THE
MACINTOSH
OFFICE
BY JOHN MARKOFF AND PHILLIP ROBINSON

Editor's note: The following is a BYTE product preview. It is not a review. We provide this
advance look at this new product because we
feel it is significant.
ON THE FIRST ANNIVERSARY of the
introduction of the Macintosh. Apple
Computer has introduced AppleTalk.
which is a new local-area network
(LAN). and a series of intelligent networked peripherals. including a laser
printer and file server. The company
hopes these products will make the
"Macintosh office" a popular choice
for work groups in large and small
corporations.
AppleTalk and the laser printer are
scheduled to be shipped in March.
The network was developed to
serve as a small-work-group interconnect system. as a tributary to larger
high-speed local-area and long-haul
networks. and. in its most basic form.
as a peripheral bus between an Apple
computer and dedicated peripheral
devices.
The new Apple LAN concept is a
radical departure from common industry thinking about LAN design (for
(co"ti"ued)

John Markoff and Phillip Robinson (1000
Elwell Ct.. Palo Alto. CA 94393) are BYTE
senior technical editors.
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AppleTalk networks
the Macintosh and
a new laser printer.
more information on Apple's plans for
the future see the text box "Steve
Drops By" on page 124). Instead of
providing a high-bandwidth channel
to link personal computers to each
other and to larger remote computers.
Apple designed its LAN to be a lowspeed. low-cost network for small
work groups.
The AppleTalk architecture relies on
the distribution of "intelligence" in
network peripherals and on the clever
use of the network's limited speed.
Apple is betting that the principal barrier to networking office microcomputers has until now been cost. By
focusing on an LAN that is optimized
to share resources among small
groups. the company hopes to
achieve a better match to the organization of the typical office.
Since the introduction of the Macintosh. Apple has changed the name of
its LAN from AppleBus to AppleTalk.
When Apple first described the LAN.
the company emphasized the network's role in providing the Macintosh
with "virtual" serial slots for peripherals as an alternative to the open
hardware architecture of the Apple II.
As it is released. AppleTalk goes
beyond this. However. you may still be
able to daisy-chain peripherals by
adding a smart network controller.
But for now. Apple has decided to
leave this option to third parties. One
manufacturer. 1ecmar Inc. has already
demonstrated the ability of its 68000based hard-disk system to control
both an ImageWriter and an Apple
modem.
Apple is moving toward putting
microprocessors in all or most of its
peripherals. This design philosophy.
plus the standardization on the Zilog
SCC (serial-communications controller) chip that is now used in the
Lisa. Macintosh. and Apple lie computers. will make the task of network122
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ing peripherals simpler.
At the time of AppleTalk's introduction. Apple is only demonstrating the
LAN with a prototype 2Q-megabyte intelligent file-server hard-disk system.
which you will need for network applications such as electronic mail and
print spooling. However. we were told
that -the hard disk will be announced
in August 1985 and it will cost $3500.
An electronic-mail communications
package for AppleTalk is also
scheduled to be announced at the
same time.
The company is also discussing a
variety of future network products
such as a bridge to link individual
AppleTalk networks. an interface to
the recently announced IBM PC LAN.
communication servers. network databases. and as many as 50 third-party
hardware and software development
projects based on AppleTalk. Details
of these products aren't yet available:
theref0re. it is difficult to assess
AppleTalk at present. But after several
false starts at developing a LAN.
Apple is moving toward making it
possible to link its products in office
and other workplace settings.
ApPLETALK

The heart of AppleTalk is the Macintosh serial-communications chip. a
two-channel Zilog 8530 SCC that provides synchronous and asynchronous
data communications at up to 230.4K
bits per second (bps) using a selfclocking data format. (The 8530 will
provide data communications at
speeds as high as I megabit per second. using an external clock. Corvus
Systems Inc. has also used this higherspeed scheme in its Macintosh implementation of the Omninet LAN.)
At the physicalleveI. AppleTalk consists of a shielded twisted-pair trunk
cable with modules that are passively connected to computer and peripheral nodes via a short drop cable. An
individual AppleTalk network can
have up to 32 nodes and has a packetswitching protocol and a data rate of
230.4K bps using FM 0 modulation (a
bit-encoding technique that provides
self-clocking) over a maximum
distance of 300 meters.

Externally. AppleTalk is simple. consisting of the connection modules.
each of which has two miniature DIN
three-pin connectors. and a DB-9 port
that connects to the printer port on
the Macintosh via a 2-meter cable. Inside each connection module are
resistors. a capacitor. and a small
transformer. designed so that the link
is transformer-isolated and not
susceptible to any kind of radiofrequency interference (RFI) or static
discharge.
Apple calls the connector modules
self-terminating. which keeps you
from worrying about line termination
and. in combination with the transformer. lets you add nodes to the network and remove them without disrupting network functions. A 100-ohm
terminating resistor is included in
each connector box. and there are
two switch connections that are
opened when the miniature DIN connectors are inserted. If both connectors are used. the switches are open.
but if one of the connectors is not
used. the terminating resistor is connected across the line.
AppleTalk uses a dynamic-addressing scheme that ensures that each
node on the network has a unique
8-bit address (there is also a
mechanism for internet communications across bridges and through
gateways). The AppleTalk destination
address is used to "filter" frames at
the data-link layer. Frames are not accepted unless their destination address matches the address of the
receiving node. The SCC chip
facilitates this process by performing
the address-recognition function in
hardware.
AppleTalk doesn't require that a
particular node's address be permanently recorded or set with
jumpers. The advantage of this is that
you can move computers and peripherals between networks and install
them by simply attaching them to the
network. For example. Apple claims
you can bring your Macintosh to the
network. plug it in. insert a disk. and
turn it on. No special network configuration is necessary. Setting of the
node address takes place when the
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computer first looks at some nonvolatile memory to find a previous address it has saved, or when it computes a new address based on the

generation of a pseudorandom number. The computer then tests the address to see if it already exists on the
network by sending a special packet

STEVE DROPS

W

e met Burrell Smith and Bud
Tribble and the rest of the
Macintosh office design crew in the
Macintosh headquarters, one of the
many Apple buildings in Cupertino,
California. After moving beyond the
lobby, we heard someone playa pretty piece of music on a grand piano in
the center of a large open area that
also had sofas and a Ping-Pong table.
On the left was the Matisse room: we
used the Picasso room on the right.
During the introduction, someone
mentioned that Steve would drop by
later. When Steve Jobs did drop by, he
had some interesting things to say
about Apple's plans and strategy.
"We hope to be able to offer people
two things based on the Macintosh
technology, The first, using the graphics
and the power of that box, is radical
ease of use. That was the first benefit
of the Macintosh and that's the one
we've really been trumpeting this last
year.
"We are just now beginning to demonstrate the second great benefit of
that graphic user interface-capabilities
that you can't do on any other computer. You can't do the kind'of project
management you can do on Mac, you
can't do stuff you can do with MacDraw, you can't print out entire forms
or create forms on other computers. It
will take something like the LaserWriter
to really drive that home. As we roll out
the next pieces that complement the
workstation, I think it's going to
become very clear to people why the
graphic user interface is so important.
"Ultimately, we think that these products are going to be used to help people communicate with each other. Not
analysis, not computationally intensive
things for their own sake, but things to
help people communicate much as the
telephone did. And in terms of communication, look at middle-manager
productivity in particular. Yes, we collect information, we analyze it. but then
we draw conclusions from it and we
need to communicate those conclusions to people around us.

to the address. If the address is
already in use, the node there will
answer and a new guess must be gen(continued)

By

"We communicate in two ways. One,
with paper, and the paperless office,
which generates more paper than the
traditional office: we've all found that
out because we give people tools t~at
generate the paper. So we've got to improve the quality of visual communication, improve the ability to communicate via paper. That includes overhead
transparencies, which I think are going
to be a big use for the printer. We can
do that through the software tools on
the Mac and through the ability to print
them.
"The next way that we can radically
improve ·communication is to electronically link up people. We can start
to do things like mail. electronic
scheduling, and a variety of things that
will improve how we communicate with
each other. The result of improving
those two ways of communication, I
think, is going to be startling, when
coupled with the fact that you can
learn how to use the system in a half
hour.
.
"I also think we're holding true to our
vision ~trying to remove the service
and support requirements from the
equation of success so that we don't
have to send out a person at a thousand dollars per half day to help you
install your computer system.
"AppleTalk plugs together and you
don't have a chance to forget to hook
up the terminator'plugs because there
aren't any, and you don't have to set
the thumb-wheel switches because
there aren't any. and you dixi't have tq
rim the network master-eonfiguration
program because there isn't any. You
just plug it together like a telephone
or stereo and it works. And its very,
very difficult to do wrong Those little
things are what keep you from haVing
to go out and hold people's hands, run
them through half-clay training courses,
and things like that.
"We think that networking is going to
start from the bottom up in small work
groups. If you've got four people on
the network, which is a typical number
to start with, it will cost S150 per per-

son for the head end. So you've got to
have about SIOOO to hook up a computer to the net. It may be worth it
someday when there's a lot of great
software. But. right now not many are
going to pay a thousand bucks to hook
up a S2000 COmputer to a network.
''And that's what AppleTalk is all
about. Nobody's hooking up to nets
because there isn't enough software
that makes it worthwhile. There isn't
enough software that runs in nets
because if you write software to run in
a net. there's nobody to sell it to
because there aren't any nets. So it's
a circular problem. No nets, no software: no software, no nets. We want to
break through that logjam with AppleTalk costing 50 bucks a computer.
"We just wish the whole world would
standardize on a net. We'd all be happy.
Just give us the jacks in the walls everywhere: we'd have no problem calling
it the IBM net or the AT&T net. but it's
not coming together. Ultimately, we
feel that Ithe standardl network in the
offic~ is going to be the digital phone
switch and not something that Apple
or IBM comes up with. It turns out that
the rates at which the digital-phoneswitch standards are emerging (the
CCITT IComite Consllitatif International
Telephonique et Telegraphiquel standards) are very close to AppleTalk
rates. They're about anywhere from 64
kiIobits per second up to maybe 192
kilobits per second.
"So the rates we have chosen will
probably map well to the ultimate rates
of what will be the office network. And
that's how the voice-data integration
will take place, through a digital CBX,
not through our network or IBM's network. The decision that we made was
fundamental: put intelligence in the peripherals. The really interesting thing
that's happening isn't. the products
themselves, it's the software standards
that are being set. As an example, PostScript is more important. in a way, than
the printer Ithe LaserWriterl. "Though
we think that particular printer is what's
going to make PostScript a standard:'
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HARDWARE for your APPLE
COMPUTERS

SOFTWARE for your APPLE

MISCELLANEOUS

UTILITY & SYSTEM

BUSINESS & TRAINING

USI

OUI

lIS1
OUR
S SO $ 39
16K Buffer Boord for Grappler Plus S 175 $ 99
S
SO
$
39
SYSTEMS
IN SIOCK
CALL
Buffer.d Grappler Plus. 16K
S239 $ 159
S 130 $ 85
LJIMTm WAMNITY-r£X.l96p8lts & Lata b' 90 dBys l¥ La
2 Chip Set for Buffered Grappler
S 28 $ 12
S 389 $ 249
'o,mo•• Lower CIS. Chip. Rev 7111+) S 50 $ 19
S 295 $ 195
DISK DRIVES
.PCPI.Apphcord.64I\w/1211KE'f
S595 $ 395
S 179 $ 119
US!
OUII
Apphcord 6MHz. 14 f"fures
S375 $ 275
S 150 S 99
oCENTTlAlnJIIer.lIJIoty&AppeOOS S 20 $ 15
RH EJoc:tronico. SlJper F.n II
S 75 $ 59
S 70 S 48
S599 $ 399 ._Toto,d8lse1l(ReqCP/M~ S495 $ 269
.MICIlO-SC1. A2. 143K ()sk On..
S345 $ 199 .Tlton/$lllum.Acc.l",torli.
T.ockhou... NumeriC K.y Pod
S 149 $ 94
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S 100 $ 79
BPI, Job Cost
S 595 $ 375
T._ISSII, AIOII. S.n.llI'.ra IIF S225 $ 169
112 Ht lllsk On"IIIe)
S269 $ 195
AR,AP.PR .. INV.•lCh
S 395 $ 249
TG. lracb.1I or SeI.ct·A·Port
S 40 $ 26 . - n d , Ponf Shop
S 50 $ 34
112 Ht lllsk O""llIc)
S299 $ 209
Joystick or G.m. p.ddles
S 45 $ 29 • BankStreetSpelier
S 70 $ 45
~~~IYj~~6]( l~~ ~ .Yldox, PSIO IIF Cord
• Bank Street Wr,er ~peclfy 11 +.'. c) S 70 $ 45
• Bank St Combo (Wrrter &SpelIe<J
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In HIGH TfAC. ISQ Dooble SIded, 32a\ S 449 $ 329
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•
Home Accountant
$ 75 S .9
AlIna
CDEX.b \\slcIIc, Mulbpil~ Appe 1~~1Ch S 60 $ 40
Elrt. 2. 3261<, so lrack
S649 $ 389
Dow Jar-. _
/oMyzer
S 350 $ 219
_
Man....
S:nl $ 119
• "
~:~:t.~t~~160Irack l~~ 4::
Marteet Microscope IN STOCK S 349 $ 219
VldeoTech, 1I2HtD1sl<On..
S2~
Hofdon, PIe _
~ 2.2)
S 150 $ 19
Bluechlp, Mllhonli"
S 60 $ 39
III Preparer.l984
S 250 $ 185
Cont.oI Point, Copy II MAC
S 40 $ 30
_
Edp, SIIes Edge .. MInIgemert S 250 $ 165
~-"'HlmeIoc:ooulD1l Sl00 $ 65
S 95 $ 64
.camx,so col. +641\ RAM.for lie. 1Yr.\\Iy S 199 $ 99 e.-5l*JIionI,_leveIl S 149 $ 95 K_ _
•
RAM Card. I Yr. \\Iy. 111+) 16K S179 $ 39
Dow _ , Strlighllik
NEW S 79 $ 50
Ih",kT.nk
S 150 $ 99
. - . RAM Card (II+!
16K S 100 $ 69
_
- . Plnblll Construction S 40 $ 29
IIeco, Mln.~ng Your Money
S 200 $ 125
.1bn1Solum RAM Card 1211K {II+}
S599 $ 329
Pro,I.M 'eQulf.ZBDCP/M Cord}
_
Ho,cIon, Sifgon III
S 50 $ 33
00lef RAM Cards &Softw... '" S10ck
CAU
Humon Edp, SIIes or Mgmt. Edge, eo. S 250 $ 159 • VOdSl.-S 350 $ 119
...-n, Full ~ne In S10ck
CAU • VOdSl.- wlSl.-c.-d
S 495 $ :ze
VIDEO CAROS
KonoinIIon. Swlvel
S 25 $ 21 • VOdSl.- Profesl;maI. 4 PIk
S 495 $ :ze
.camx, SO col. +641\ RAMIII.)I yr. wty. S 199 $ 99
SIorterPik
S 90 $ 60 • MliMerge, Si>eI9ar. or Sl.-1ndeJ,...
S 99 $ 54
.~_lermSOcol·I+''')
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SIlrll'Sow",",
S 50 $ 35 • ill>Sl.-ltldSl.-Card
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•
lJIr.lerml+""
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S 145 $ 15
- . Muli-PIItl iIPI* DDS or CP/M) S 195 $ 129
•
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S 35 $ 22
_
9IrMI, File< .. Wrrter.•o
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•
Enh.nter II PI+)
S 149 $ 95
_
... ()skett", SSISD. 3\\". 10 pok
S 60 $ 35
Some Common BasK: P!otI'.msI75 ..) S 100 $ 49
•
Functlon S1np III+!
S 39 $ 25
Pr_1i BasK: P!otI'.msI4O ...)
S 100 $ 49
......... Meg.file,
S 195 $ 125
We Have FuH Videx Line. call~
-.IleqUlfes CP/M &M8IsIc, 641\
~Chort
S 125 $ 94
VQd .. Fi~ .. Mulbpl.n. eoch
S 195 $ 129
Ser", 40 Gt &AR lAP. II 3
S 395 $ 239
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tone:.pla, IrM'
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s..-,Sen.SpelIer .. Ilookends,,,, SI25 $ 79
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S 150 $ 95
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w,;oft S499 $ 379
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5lomIfOn.Une. The ilIction.-y
S 100 $ 69
Gen. ManIger II
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•
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_
Mo,IKISoIver~.. IIe .. 11c)
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_
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S 50 $ 33
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S 125 $ 79
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S
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_
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Como _
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S 50 $ 39
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II&Il.SIlpRf"'PI+onIy)
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$350 $ 225
'-'Z80Softc..d(+ ...)
S345 $ 235
DB l-lJIityPll<I .. 1I
T~,CIock.rt
S 50 $ 32
S 129 $ 12
ZSO Softc..d Prem..mPIel S395 $ 275
YIoiCorp, FullJne In SIock
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.orl"le Micro, Grappler Ptus Ie or ...} $149 S 99
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TEAC

.ALSISilIcon YoIIoy, \\bfd H.ndIer
• lJstH.ndle<
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Joo.w/o Mouse Pic)
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;bl~.':t*'~~'Un_

UvinI-_

lMnI-_

DISKETI'ES

* CONROY·LAPQlNlE"
we
...._ these tOIl qul!ity prodUCl>DISKETTES
wilh tIJe Conroy·
lIf'Ilinle ...... 5YEAR LIMITED W.ARRANTY.
1001, SSISD. 35 Trade iAlJpIe, etc.)
100 ... SSISD. 35 IrICk iAlJpIe, elc.)
1(0)01, SSISD. 35 IrICk iAlJpIe,.-:,)

$ 14
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$ 17
$ 140
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10 ... 05/00, 48 IrICk IIBM, HII')
100 ... 05/00. 48lrade IIBM, HII')
1(0) ... 05/00. 48 IrICk 118M, HII')

CONROY·LAPQlNlE"
IBM PRE-FORMATTED DISKETTES

Pre-=

10... 05/00, 48 Trade ~lJM.PC
IlEW $ 25
100... 05/00, 48 IrICk (lBMl'CPre
IlEW $ 210
1(0)... 05/00. 48 IrICk (IlM-PC Pre-~ IlEW $1695
aIC, 100.. SS/OO, 401' iAlJpIe, IBM)
10.. SS/oo' 4llT iAlJpIe, IBM)
100.. 05/00, 4llT (lIlM HII')
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S 40
S 69
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S 55
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S 49
S 84
S 65

OUII
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$ 21
$295
$ 32
$ 27
$ 35
$ 35
55
19
$ 26
$ 37
$ 27
$ 32
$ 35

1

MODEMS LIST
ANCHOR. ~Ii_ Marte Xii
HAYEs. IBM-PC Smortmodem 12008
IBM-PC Smorta>m II Softw...
JJicromodem lie wlSm,"",",
_100ISIOObusj
Sbck Cllronogroph (RS232)
Sbck Smortmodem 300(RS232)

S 399
S599
S 149
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S 399
S249
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S699
1B~~~~232)
S 39
KEJNSlNGTDN, _
1200
S595
NOYATION, 103/212 Smlft Cat
S595
SmortCIt Plus wlsoftw.re (MAC)
S 499
ACCESS 1·2·3 (I2OO8+Crossta1k X'I1) S 595
Appe Cat II 300 BAUD
$ 389
212AppeCat, 1200BAUD
S 725
Cat
S 189
}Cal
S 149
212 Auto Cat
S695
PIlDIIETHEus. _
1200 (MAC) S495
Pro_ 1200l PBM)
S 399
QUADRAII, ~odmodem. Internli IBM S 595
~ldmodem. S11tld lIione
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MONITORS

wAMDEJ(, Cdor Series
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Cdor 500 CornpM:RIRGB/Audio
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Cdor 700 Lllr. Hi Res, RGB
I2"Gr-.UOOG
12" Amber, '3001
12" Amber, UIllI fllr IBM-PC
GENERlK" DISKETTES
13". Cdor IV. RGB, 720HJ~'B'"
PRINCETON, RGB Hi Res, HX·12
AS LOW AS $1
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MONEY IIACI<
W/Jackets,
SCItlDooblerbSR·U
ClUARAHTEE
no labels, top Quality.
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MAX· 12 for Mono Bo.-d)
o-..s
90 day warranty
QUADRAII,~ I2"RGIlQlIor
~odscreen IT 968'512 w/able
100 .... SSISD, 35 IrICk lAppIe.Ahri) S415 $ 15
~Idchrome II. 14" RGB Cdor
250 ... SSISD. 35 IrICk lAppIe. Ahri) SI03Il $ 229
AmberchnJme, 12" Amber
1000 .... SSISD, 35 IrICk (Apple, AtMi) $4150 $ 750 .ZENITH.
12"Amber.lVM 122
100", DSillO. 48 IrICk PBM, HIP)
$626 $ 119
12"Gr-. lVM123
250 ... DSillO. 48 IrICk (IBM. HII')
$1566 $ 319
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1(0) .... DSillO. 48 IrICk IIBM, HII')
12"Cdor.lVMl35
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$ 268
$ 409
$ 99
$ 239
$275
$119
$ 225
$ 419
$ 19
$ 385
$ 415
$379
$ 369
$ 249
$ 559
$ 139
$ 104
$ 579
$350
$281
$ 425
$495

S 349
S 525
S 649
$749

$179

S 199
S230
S 795
$795
$799
S249
$249
$695
SI995
S 650
S 250
S 159
S 200
S 200
S599

PRINTERS
DOT MATRIX:
EPSON,JXIl()-(,oIor_.I60cps
LQ1500 200& 67 cps
RX8ll-IOOcps
RX8O-f1T
RXIDD-lOOcps,136 coI.pilUr.
FX8ll-160cps
FXIDD-I60cps
.RlANNESIIANN Spin ~ col., lI(kps
TAUY,
160-80 col., 16O:ps
18ll-132co1., 16O:ps
DKIDATA, 82A~coI.. 120 cps, p...
831-132 col.. 120 cps, 1*0
84-I36co1, 2OOcps,

UST

SI395
S269
S369
S 499
S699
S895
S 399
S 798
SIOOIl
S 349
S 749
SI395
92~coI,.l60cps.I*o
S499
93-136co1, 160 cps, PO"
$799
24UJ'-Pocemark,35Dcps,I*'
S2995
~II,~Idjet Inl<jet Cdor Printer S 895
• AR IIIC., Gemini IO"X, 12(qls, Ill" S 499
GemIni 15·x' 12(qls, 15·
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S 40 $ 34
S 40 $ 29
S 130 $ 87
S SO....1..:

S
S
S
S
S
S
S

31
60
35
50
40
15
92

ACCESSORIES
Dilmond. 6out1e1s, switthed

S 50
S 60
S 90
SIpphJre, 3outlets, wl1ilt!f
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COMPUTER
SYSTEMS
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wlPC Pain! $ 295 S 1.

CURTIS ~~%*"O:d~ca~

90 Day

t11111PA/l

n:
215

S
~$495
S375
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erated by the new arrival.
AppleTalk divides node addresses
into two classes: server node and user
node. The system reserves 255 possible addresses; hexadecimal address
FF is a special "broadcast" address
used to reserve the line for transmission as part of the network's scheme.
AppleTalk is based on an open system architecture (see figure I). Apple
has published detailed information on
the suite of network protocols that
comprise AppleTalk and has held a
number of seminars to aid third-party
vendors that are developing software

and hardware applications for the
network.
The AppleTalk protocols implement
a packet-switching scheme that provides functional correspondence with
the International Standards Organization (ISO) Open Systems Interconnection (051) model. Protocols equivalent
to the ISO 051 layers I through 5
(physical. data link. network. transport. and session) are at the core of
AppleTalk.
The access scheme to the network
is based on a CSMA/CA (carrier sense
multiple access with collision

AppleTalk Protocol Architecture
Layered. Open System

AppleTalk
Filing
Protocol

Printer
Access
Protocol

Name
Binding
Protocol

~

~
I

Routing
Table
Maintenance
Protocol

Reliable data tran sport

AppleTalk
Transaction
Protocol

I
I

Socket-to-Socket Delive ry on an internet

Datagram
Delivery
Protocol

Node-to-Node Delivery on a single AppleTalk
AppleTalk
Link
Access
Protocol
+
Physical
Layer

Figure I: A diagram of AppleTalk"s protocol architecture. printed by the

U:lserW riter.
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avoidance) model. Although both
AppleTalk and Ethernet are based on
a bus topology. they differ in the way
they handle the problem of data collisions on the network.
Ethernet provides hardware capability for detecting collisions. AppleTalk. on the other hand. implements
collision avoidance in software at the
data-link level. The AppleTalk LinkAccess Protocol (ATLAP) software
handles the address-assignment
mechanism. the frame format. and the
frame transmission and reception
process.
In the AppleTalk collision-avoidance
scheme all transmitters wait until the
line is idle. This time interval is determined by the generation of a pseudorandom number whose range is adjusted based on perceived bus traffic.
As part of this scheme each transmitter can send special broadcast
frames (addressed to all nodes in the
network) that reserve the line by informing other nodes that it is preparing to send a packet. The transmitters
use directed frames (or packets) to
send data to a single address on the
network.
While a transmitting node is sending to a receiving node. a dialogue
takes place. If a collision occurs during the dialogue. the'sending node
backs off and tries again. adjusting the
randomly generated time interval.
This adjustment follows a linear backoff algorithm that changes dynamically in response to recent network-traffic
history. If the node detects collisions
among recently sent packets. this suggests higher loading and greater contention for the bus. Thus. the random
wait that is generated is calculated
over a larger range. effectively spreading out the different contenders for
the line.
Apple reports that it has extensively tested AppleTalk's CSMA/CA protocol and is satisfied with its ability to
remain stable under heavy network
loads.
In addition to ATLAP. AppleTalk
consists of a variety of other protocols
that generally correspond to other
levels of the ISO 051 model.
(continued)

TIED UP

WITH DATA RECORDING?
Here comes SEED to set you free.
Are you frequently tied up with typing large
amounts of data from printouts into your personal
computer, or frustrated at not being able to use it
while it is being used as an expensive data collection
device? If so, then let a SEED set you and your PC
free.
These highly portable and cost effective data
recording units allow you to continuously record
data wherever and whenever you want via an RS232C serial interface onto a diskette for analysis or
editing later on your Pc.
SEED 1 is intended for use with an Apple II
compatible disk drive (single or dual drive - 120
Kbyte memory per disk) and after recording, the diskette can be loaded into your Apple II, lIe or III personal computer.
SEED 2 is intended for use with an IBM PC and
has the additional advantages of a built-in disk drive
unit, a 350 Kbyte memory, single or double sided,
double density disks, and dip switch selectable baud
rate, parity and data bits.
An optional analogue/digital conversion unit
is available for each model.

•

Both SEEDs can be used for a really wide range of
data recording applications:
in the office where data can be recorded from
mainframe, other computers or serial communication networks
in the laboratory where results can be recorded from samples being measured continuously, including overnight runs
on the factory floor where performance data
can be recorded from instruments undergoing quality control testing prior to shipment
So now there's no need to get tied up with data
recording. All you need is SEED.

mariachi oy
Iso-HeikkWintie 14, SF-20200 Turku, Finland,
Tel. (9)21-307000, Telex 62665 maroy sf

USA, CMK Associates, Inc., (408) 374 1805; CANADA, Fisher Scientific, (613) 2268874; W. GERMANY, LKB Instrument GmbH, (89) 85830, Isolab, (05609) 2736; FRANCE, LKB Instruments
SA, (6) 9286507; AUSTRIA, LKB Instrument Ges.m.b.H, (0222) 92 1607; ENGLAND, LKB Instruments Ltd., (01) 657 8822; SWEDEN, SEED Trading, (08) 7685595.
Apple is a registered trademark of Apple Computer, Inc. IBM PC is a registered trademark of International Business Machines, Corp.
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While ATLAP handles node-to-node
delivery of packets on a single AppleTalk network, a Datagram Delivery
Protocol (DDP) extends this mechanism to socket-to-socket delivery.
Sockets are logical entities in the individual nodes of a network. An individual socket is identified by a
I-byte address. Therefore, there can
be as many as 256 different socket addresses on a single node. The DDP is
designed to provide. addressing and
packet delivery between several
AppleTalk networks connected by a
bridge. A bridge might consist of a
single node connected to two AppleTalk networks or it might consist of
two nodes, each connected to a separate AppleTalk network, connected
by a communications channel.
Additional protocols include a
routing table maintenance protocol
(RTMP) that permits any AppleTalk
node to "discover" network routing information, such as the number of the

LAN to which it is directly attached:
a name-binding protocol (NBP) that
permits users to access network addresses by names rather than numbers: and the AppleTalk transaction
protocol (ATP). designed to ensure
loss-free delivery of packets from a
source socket to a destination socket.
On the Macintosh, these protocols
are implemented as 5.5K bytes of
code written in assembly language.
Because the SCC chip handles address recognition, the network protocols take no system overhead unless
a particular node is directly addressed
over the network.
Initially, AppleTalk will link groups
of Macintosh computers to the LaserWriter laser printer, an impressive
68000-based electronic printing
system that will provide hard-copy
output of any text or graphical image
that can be displayed on the Macintosh screen. The special significance
of the LaserWriter is that it is in-

ADOBE SYSTEMS AND
THE POSTSCRIPT LANGUAGE

A

dobe Systems Inc.. of Palo Alto,
California, was started by a
number of researchers who left Xerox's
PARC (Palo Alto Research Center). In
particular, John Warnock, president of
Adobe, was a principal scientist at
PARC for raster-graphic display techniques. Charles Geschke. the executive
vice-president. was a manager of the
Imaging Sciences Laboratory at PARe.
Adobe is trying to make PostScripttheir text and graphics language-a
business standard. Unlike most printfile description languages, PostScript is
not a static, data-structured written
description: it is a programming language. When the Macintosh communicates with the LaserWriter, it actually sends a program across AppleTalk.
According to Geschke, "When the
program arrives at the 68000 in the
printer and begins executing, it has one
very interesting side effect. namely, it
drives the video on that laser and produces output. But it is really a program
description that is generated on the
Macintosh and is executed on the
printer." By using PostScript. the

amount of information sent across
AppleTalk can be trimmed, in some
cases, to just 10 percent more than the
raw ASCII (American Standard Code
for Information Interchange) data.
PostScript is completely encoded in
the printable character subset of 7-bit
ASCII code and so is completely invisible across any kind of communications
line, not just AppleTalk. PostScript can
handle any material: text. line-art.
photographics, and even color (for
printers that can use it). While photographic images are sent as bit maps.
graphics are sent as commands and
the fonts are sent as mathematical
outlines (based on Bezier cubics) that
can be stroked, filled, scaled, oriented,
or used as clipping boundaries. And
it is flexible. as Geschke pointed out.
"If you're really into graphic art you can
adjust the shape of the half-tone dot.
the shape of the tonal production
curve, the orientation of the screen,
and its frequency:'
Adobe isn't only working with Apple.
You'll be seeing PostScript in other
systems from other companies.

tegrated with PostScript. a pageimage-description language developed by Adobe Systems. a start-up
company founded by a group of electronic-printing experts who recently
left Xerox Corporation (see the text
box 'Adobe Systems and the PostScript Language" below). PostScript is
essential to the viability of AppleTalk
because it permits extensive compression of the information the LaserWriter needs to print bit-map images.
LASER TECHNOLOGY
Laser printers are fast. quiet. and
capable of high-resolution printing.
Until recently. they have also been
very expensive, ranging from $50,000
to $400,000.
A laser printer has a raster-scanning
laser that projects the print image
onto an electrostatically charged
photosensitive drum. A set of rotating
mirrors manipulates the beam-the
laser itself doesn't move. Wherever
the laser beam touches the drum, the
static charge is nullified. lbner (particles of colored plastic) is then attracted to those points. The printer
rolls paper against the drum and the
toner sticks to the paper. Finally. a hot
fuser permanently affixes the toner by
melting it onto the page.
The price of laser printers has
dropped dramatically because of developments such as Canon's LBP-CX
marking engine. That engine, which is
also used in Canon's personal copiers,
combines several fundamental printer
components into a single, inexpensive, disposable cartridge. Because
those same components-including
the toner and drum-frequently
needed repair and replacement on
laser printers, the Canon engine greatly improves reliability.
The LaserWriter's disposable cartridges (made by Canon) cost $99
each and will print approximately
3000 pages. That puts the price in the
range of 3 cents per page. The LaserWriter prints on ordinary copy paper
but can also use bond paper, European and legal-size paper. transparencies, envelopes, labels, or even business cards. Several different toner
(coMtiMued)
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Windows With A View
Toward The Future

The Window
Machine'· occupies
only 12K! Written in
tight, fast Assembler,
it performs like a
racing engine ... with
more power than
you'll probably ever
need. Yet, it's an
engine designed to fit
in the vehicle of
your choice ... from a
"stripped-down"
128K IBM PC to a
fully loaded AT. The
programs you write
today will run on
the broadest range of
machines possible ...
now, and in the
future.
Windows Bigger
Than Your Screen?

These are
coders'
windows...
designed to be
built into the
programs you
are writing.
They can
overlap. move
anywhere on
the screen.
grow. shrink.
vanish or blink.
They can be
bordered in
anything from
a simple line to
flashing
asterisks... or
even no border
at all. And
you can have
up to 255 of
them at a timet
Color or
monochrome
... of coursel

Here's where the
VSI part of our name
fits in. VSI means
Virtual Screen Interface. Behind each
window, there's a
much bigger picture.
VSI defines virtual
screens rather than just windows. The
window itself shows whatever portion of
its virtual screen you wish to exhibit at
any given point in your program. Each
screen can be up to 128 x 255 (columns x
rows, or rows x columns). And there are
more than 100 screen primitives at your
command.
Multilingual Windows

You can order The Window Machine
with the language interface of your choice:
C, Pascal, Compiled Basic. Fortran, Cobol,
or PLl. We've even recently completed

Why did Simon &
Schuster,3COM,
Tymshare, and '.SIThe
Window
V
Machine™
Revlon choose
VSI- The Window
Machine?
(and how come
you can buy it for
such alow price?)
figured if you wanted ribbons and bows
you could always add them yourself.)
And by offering you the product ourselves, we were able to cut out all the
middlemen and save you a tremendous
amount of money.

1

Available for the IBM PC. XT. AT. IBM Compatibles.
and lhe Wan~. T.I.. HP 150, and Tandy 2000,

The Window Machine Includes:

• Zoom Windows
• Multiple Virtual
Screens (up to 255)
• Choice of Borders
(including flashing borders)
• Support for all Color ond
Monochrome Videa Attributes
(no grophics card required)
• Built-in Diagnostics
• And much. much more
ORDER YOUR COPY OF
VSI-THE WINDOW MACHINE TODAY
For Visa, MasterCard and
American Express orders call toll free:
1-800-227-3800 ext. 986

an interface for Turbo Pascal*, so that
now true, full-featured windowing can be
utilized with this fine compiler. (Turbo's
own built-in "windowing" procedure is
extremely limited).
Windows That Won't Break You

We decided to save you a lot of money.
So, we left behind fancy binders. monogrammed sli p cases and plastic presentation boxes. Instead, you'll find an
extremely powerful tool and a 200 page
manual written with an eye toward
simplicity, clarity and completeness. (We

11It Wi,dow ModIi,," 559,95 Shipping ,nd h,ndling indud.d
LANGUAGE INTWACE:
oLallice CDR"Ii, Cobol DMicrosoft Basic Compiler 0 Microsoft Forlran
oPLl OMicrosort Pascal OTurbo Pascallfull realurtd true windowingj
COMPUTER
_

N,m.

_

Address

_

Cily

St't._ZipCod.

(j Check

DMnn.y Order

DVISA

DMast.rCard

Card.

_

0 American Express
Exp.O'I'

_

'California residents: lax included. Orders outside the USA: please add $5
rorshippingand handlinJ{.

AMIEI SYSTEMS
1171 S. Saraloga-Sunnyvale Road
s"nloSt.CA95129

"Turbo Pascol is a Trademark of Borland International

AMBER SYSTEMS. INC. 1171 S. Saratoga-Sunnyvale Road. San Jose CA 95129
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colors are available.
The Canon engine is used in the
LaserWriter and many other new laser
printers, from Hewlett-Packard's
$3495 Laserjet to the $10.000 OMS
800. These laser printers can turn out
eight pages a minute and yet make
only about as much noise as a copier.
All of these machines can print at the
same 300-dots-per-inch resolution.
While far better than standard dotmatrix printers. they aren't up to the
1200 dots per inch or better that
phototypesetters produce (see figures
I and 2 for samples of the LaserWriter's output). Still. unless you're a
graphics expert. it is hard to
distinguish this resolution from
typeset text. The difference between
the various Canon-based laser
printers is in the controllers; each
manufacturer uses its own controlling
computer.
Because the laser scans synchronously across the page, image dots
must be fed to the laser at exactly the
right time. That requires data storage
in the printer itself. Shipping data to
the printer memory as a simple bit
map would take too much time for
most users. An RS-232C port running

at 19,200 bps (bits per second) would
take nearly 7 minutes to send the
7,920,000 bits for a single page; even
the speedier AppleTalk network
would take half a minute. To ease that
bottleneck. most manufacturers put
some form of intelligence. such as encoded graphics instructions and preloaded fonts. into the printer controller. Then the computer need only
send a condensed form of the print
image to the printer controller.
The least intelligent controllers have
limited printing capabilities. The
Hewlett-Packard Laserjet. for instance.
can only print 6 square inches of
graphics per page and has a limited
set of character fonts. On the other
hand. the expensive OMS printer uses
a standard 'Tektronix terminal emulation (a set of graphics protocols). For
example, instead of sending a bit map
of a circle to that printer. a computer
only needs to send the 'Tektronix instruction to print a circle of a certain
size, shape. and position.
LASERWRITER HARDWARE
The Apple LaserWriter printer can
generate a variety of fonts and highquality graphics with the help of a

J-3 Piper Cub

Figure 2: Sample output from the LaserWriter.

powerful built-in computer and the
PostScript language.
The LaserWriter's internal computer-controller board was designed
by Burrell Smith, a key figure in the
Macintosh design group, and is built
around an 11.2-MHz 68000 processor,
1.5 megabytes of RAM (randomaccess read/write memory). and 0.5
megabyte of ROM (read-only memory). The ROM contains the PostScript
code.
The laser-printer project's design
goals were formed when Adobe Systems suggested that a laser printer
could offer graphics without giving up
letter-quality text. Part of this involved
making the printer controller as intelligent and as fast as possible, so that
encoded information could be sent
over the AppleTalk LAN to spare the
network a huge overhead burden.
Of the LaserWriter's 1.5 megabytes
of RAM, half a megabyte is used for
temporary scratch-pad buffers and
font caching and a full megabyte is
devoted to the screen. The LaserWriter has other small memory components. such as a static RAM cache
of 4K bytes that allows the 68000 to
process faster by executing inner
loops without any wait states. In addition. Apple built into the hardware
one of the most common input transfer modes. Burrell Smith said. "We do
a classical OR between contents of
memory and the data you wish to
enter to the frame buffer-in a single
bus cycle:'
Apple is a high-volume producer. To
that end, it has kept the component
count on the board low-there are
only 34 chips plus memory and
resistor packs. In comparison, one
competing laser-printer controller
board has close to 150 chips. The
LaserWriter board has been designed,
as was the Macintosh. for automatic
insertion and test. The chip technology used is generally the same as
for the Macintosh: 25-nanosecond
PAL (programmable-array logic) chips,
256K-byte dynamic RAM chips, and
256K-byte ROM chips. Smith noted,
"What we're trying to do is take relatively expensive technologies and
(continued)
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make them ourselves:'
Once the print image has been
completely set in the RAM, the printer
needs to ship it out to the laser apparatus as quickly as possible. That
task is aided by the 68000, which
helps drive the video electronics. The
central processor stores the data in
two FIFO (first-inlfirst-out) memories.

That scheme allows a minimum
amount of bus contention between
the microprocessor and memory.
Everything on the board is a slave to
the 68000. That flexible architecture
is expoited, for example, by the
margins of the page to be printed.
When the margins move inward, the
frame buffer used for generating the

bit map is actually reduced in sizeallowing more RAM to cache the
fonts.
The Macintosh has nonvolatile parameter memory that allows it to
remember certain modifiable control
settings between uses. Apple decided
to further explore that scheme in the
LaserWriter by putting in a 0.5 K-byte
EEPROM (electrically erasable pro~• • • • • • • • • • • • • • • •;;;;;;;;;;;;;;;;;;;;;;;:~grammable ROM). which is expandable to 2K bytes. As Smith points out.
that is "equivalent to 16,000 DIP (dualinline package) switches."
The AppleTalk port isn't the only
way to drive the LaserWriter. There is
also a DB25 connector with completely programmable RS-232C protocols.
Adobe indicated that they and others
would provide packages that will use
translators or emulators to drive Tex,
Troff, Scribe, and other mainframestyle composition systems.
What sort of performance does the
built-in computer offer for the LaserWriter? According to Smith, when it
is combined with perfect hardware,
the printer is capable of turning out
a page in 6 seconds. With the Apple
controller, "We're expecting a lO-second average time per page:' he says.
Anything that can be put on the
Each subject is a 3·tape series. The Basics will take you from the beginning and lead you through
Macintosh
screen can be printed by
dBASE II commands. You will soon be creating your own databases, editing files, deleting records, etc.
Application Programming will teach you program layouts, loops, structures and so much more. You
the LaserWriter. When you use the
will be writing your own programs within hours.
Printer Chooser desk accessory to
select the LaserWriter printer instead
#DB125 - THE BASICS
of the ImageWriter, the Macintosh
#DB135 - APPLICATION
calls a new printer driver. On the
PROGRAMMING
Macintosh, all screen graphics are
based on OuickDraw routines called
VHS-BETA :~---,
from ROM. Bud Tribble, the Macintosh software manager. says, "The
LaserWriter's strategy is different than
the ImageWriter's. Even though all the
Coming soon ...
I~d
COD, CHECKS, Mia
Macintosh's OuickDraw routines are
dBASE III.
- ORDER BY PHONE in ROM, every entry point to OuickWORDSTAR.
Call Toll Free
1·800·624-4525
Draw has a handle on it that allows
MS-DOS.
From California
1·916·546·3371
us
to trap out that call and go someCP/M.
place else. That's what happens durLOTUS 123.
Western Video
ing printing to the LaserWriter driver.
MULTIPLAN.
Productions
We trap out all the OuickDraw calls,
• MulllPlan and MS DOS (lTe registered trademarks of MICrosoft,
Inc. CPM a registered trademark of D'g'lill Research Wordsrar
and when that call comes along, the
is a registered Iradl'fl1(I,k of M,cro Pro dBASE II and dBASE III are
P.O.
Box
2300
reglsh'H?d trademarks 01 AshtonTille
123 IS a registered
trademark of l.otus Corp
8079 N. Lake Blud.
system translates it to the equivalent
Kings Beach, CA 95719
PostScript call. which ships it over
AppleTalk to the laser printer and
prints out:' For now, the printer works

.-----1\
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Trade over

the counter:
Introducing the most complete 24-hour
investment service on the market.

Spear Securities has teamed up with
SM
The Source to bring you the most comprehensive personal investment service
ever introduced.
Now you can use any personal computer to trade stocks, options or bonds
quickly and in~xpensively. Without software. But that s not all.

We even take care of your portfolio updating and record-keeping. And your
account is protected up to $10 million*
Get started for $35 -a-trade.

I SPEAR SECURITIES l
I The Electronic Investment Center I
I
I

626 Wilshire Boulevard
Los Angeles, CA 90017
Between now and February 28, 1985,
most market orders placed with Spear
I 0 Send me information on how
securities (up to 1,000 shares) will cost
to trade over the counter.
only $35 each. After that, you'll enjoy our I
I have a personal computer.
regular discount rates, which will save
I 0 I am currently a member of
you up to 70%on stock transactions comThe Source.
Immediate access to market intelligence. pared to full-cost broker commissions.
Name
_
If you're going to compete with proThe coupon on the right will get you
Address
fessional investors, you need more than
all the details. Fast. Our toll-free number
instant trading. That's why we give you
is even faster. Just dial (800) 821-1902.
I City
the ability to analyze and compare thouIn California, call (800) 321-6116.
State
Zip
sands of companies. And we provide
'Combination of SIPC protection and private insurance.
immediate access to critical business
see brochure for details
G
Member
news and price changes as they occur.
Available exclusively via The Source
NASD L~~

I
I
I
I
I
I

o

I

I
I

I
I
I
I

I

SdlC

Spear Securities, a member of the NASD and SIPC, is a wholly owned subsidiary of Investment Resources & Technology, Inc. The Source is a service mark of
Source Telecomputing Corporation, a subsidiary of The Reader's Digest Association, Inc. The Source services are offered in participation with Control Data Corporation.
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Picture a computer under$1000
that can run Lotus 1-2-3.

And for all of its poweI~ it costs less
To run a powerful program, you need
than 1,000; without monitor.
a powerful comp-uter. But "powerful"
doesn't always
"But I already have Lotus™I_2_3TMon diskette."
have to mean
If that's the case, you may not want to buy the cartridge version. All
expenSIVe.
you need is a PCjr Installation Kit (available free where you bought 1-2-3)
Case in
and the new 128KB PCjr Memory Expansion Attachment.
This doubles PCjr's memory. And, by no coincidence, it also doubles the
point: PCjr,
number of programs you'll be able to run.
from IBM.
So you can use Lotus 1-2-3 on diskette, and over a thousand additional
With its
programs that utilize expanded memory.
128KB memory, L..----:
Picture yourself with PCjr. You can try
PCjrcan run the world's nest-selling
one out at an authorized IBM PCjr dealer
business program - Lotus 1-2 -3- in its
or IBM Product Center.
new cartridge form. Giving you the power
For the name of the store nearest you,
to integrate spreadsheets and data
call 1-800 -IBM- PCJR. In Alaska and
bases, and visualize numbers in charts
and graphs.
Hawaii, call 1-800-447-0890. ~ : :i~~
PCjr's cartridge format offers some
real advantages, too.
A cartridge not only loads much faster
than a program on diskette - it uses
almost no user memor~ So you get
more "room to work."
It can also free the diskette drive to
be used for information storage alone.
Growing by leaps and bOunds.
And perhaps best of al~ a cartridge
program can't be erased. Which means
Inquiry 143
your investment is safe.
Of course, PCjr runs diskette
programs as well. Over a thousand of the
best programs written for the IBM Pc.
For business, home management,
communications, education and
entertainment
<D

IBMPCjr

Before or after you buy a PCjr, it's easy to get answers
to your questions. Just call1-800-222-PCJR.
'IBM Product Center price, monitor not included.
Lotus and 1-2-3 are trademarks of Lotus Development Corp.
Little Tramp character licensed by Bubbles Inc., s.a.

A program to take
the f£dium out of converting
C programs to Pascal
138
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ILWSTRATED BY WILLIAM LOW

BY TED CARNEVALE

n

o matter how much you dynamic range of the AMD 951 I A are
prefer a particular pro- radically different from their countergramming language, there parts in our version of C (Software
are times when it is neces- Toolworks C80 with optional floats
sary to use a different one. I found and longs).
myself in this situation recently after
For a while I considered linking the
I had written a graphics subroutine rei (relocatable) files produced by C80
library in C for the Pixeltronics high- (which contain the graphics routines)
resolution graphics display board that to the erl (extended relocatable) files
uses the NEC 7220 GDC (graphics dis- generated by PascallMT + (which conplay controller) chip. Since the display tain the data-conversion routines).
was attractive, I decided to incor- This proved to be especially cumberporate the routines into our lab's high- some for two reasons.
speed data-acquisition system. .
First. both of these languages use
The data-acquisition program, the stack to pass parameters to subwhich controlled A/D (analog-to- routines. PascallMT + assumes that
digital) conversion and signal averag- the subroutine will pop the paraming, was compiled with Digital Re- eters from the stack, which has the
search's PascallMT + compiler. I chose side effect of restoring the stack
this implementation of Pascal pointer to its position before the subbecause it supports floating-point routine call. However, C80 expects the
operations using the AMD (Advanced . calling program to restore the stack
Micro Devices) 9511A. a high-per- pointer. Therefore, repeated calls
formance arithmetic coprocessor that from a Pascal program to C subrouallows faster on-line data averaging tines would make the stack grow
and scaling. 1b run the A/D converter larger and larger, potentially overat top speed, special drivers were writing vital regions of memory. Cirwritten in assembly language. The cumventing this problem requires the
package's weak link was its subroutine crude but effective dodge of inserting
to display data on a nonstorage a special "unstack" routine after each
oscilloscope, using the D/A (digital-to- C routine call. so that the stack
analog) section of the converter pointer would be properly restored.
board. The time required to sweep
The second problem is more diffimultiple traces across the oscil- cult to deal with and relates to the fact
loscope screen limited the maximum that Pascal lacks local static variables.
rate of data acquisition.
L1NKMT. the linker for Pascali MT +,
It didn't seem practical to rewrite all issues error messages when it enof the data conversion software in C counters certain conditions in the
just to use the graphics display. Fur- data segment. Some of my graphics
thermore, we would have to write new procedures used local static variables,
drivers to use the AMD 951 I A for . and these modules could not be profloating-point calculations in C. Worse cessed by L1NKMT.
In theory this can be overcome by
yet. the floating-point format and

using L1BMT to convert the Pascal erl
files to rei files and then linking them
to the C80 rei files with Microsoft's
L80. But somehow I could never get
this technique to work right. Even if
L80 could have produced a functioning mongrel. it would have been needlessly bulky, since the graphics drivers
would have their own arithmetic and
logic routines extracted from the C
library with much needless duplication of similar functions provided by
the Pascal library. Still, if it had worked
I would have used it.
Having failed to weld C routines to
Pascal. I had to rewrite the graphics
drivers in Pascal. At first this seemed
less awful than it really was. There are
enough similarities between these
two descendants of ALGOL that
major revisions are not necessary for
most simple routines. Many of the required changes can be done with any
editor using global search/replace
commands. For example, C's block
delimiters { and} are direct counterparts of Pascal's begin and end.
This method is fine if you only have
to translate a few short programs, but
it has some major problems otherwise. Suppose you accidentally replace the C comment delimiters /*
and */ with { and} before replacing
the block delimiters with begin and
end? And how about the different
uses of = in C and Pascal? If you replace each = with : =, then C's
(continued)

Ted Carnevale is an assistant professor of
neurology at the State University of New York
at Stony Brook. He can be reached in care
of the Neurology Dept., SUNY. Stony Brook,
NY 11794.
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C TO PASCAL

Listing I:
{*

Tl1e C-to-Pascal program. written for tl1e Software Toolworks C80 compiler.

C to Pascal - filter to replace C punctuation and certain key words with
their Pascal equivalents.

C form

Pascal form

{
}
<tab>
()

BEGIN
END;
< 2 blank spaces>
<nothing>
AND
OR

&&
II
comment start
comment end

{

}

1=

<>

printf
scanf
while

writeln
readln
WHILE

Usage: ctp < infile > outfile
*{

#define EOF - 1
#define EOS '\0'
main

0

{

char c,*letter, word[1 00];
int wordlnth;
letter = word;
wordlnth = 0;
while ((c = getchar()) ! = EOF) {
if (isalpha(c)) letter[wordlnth + + ) = c;
else {
if (wordlnth >0) {
letter[wordlnth] = ,\0';
wtest(word);
wordlnth = 0;

{* word ready to check *{

/* pass or replace it *{
{* reset index *{

}
ctest(c);

{* process following char *{

}

}
{* note: the last word in the file will be missed if it is immediately followed
by EOF with no intervening nonalphanumeric character. This is not a problem for
Pascal or C program sources. However, a general-purpose word filter would have
to check for a nonzero wordlength after EOF is reached. *{
wtest(word)
char *word;

{
char *swapword;
swapword = word;
switch (word[O]) {
{* test first letter, then rest of word *{
case 'p': if (strcmp(word, "printf\,O") = = 0) swapword = "writeln\O";
break;
case's': if (strcmp(word, "scanf\,O") = = 0) swapword = "readln\O";
break
case 'w': if (strcmp(word, "while\O") = = 0) swapword = "WHILE\O";
break;
default: break;
{* pass unchanged */
(continued)
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The C functions printf
and scanf could be
replaced by writel n
and readln.
equality test = = becomes : =: = ,
< = turns into <: =, and > =
becomes >: = .
You could step manually through
the file, verifying all replacements one
at a time. and this might not take too
long if you have excellent eye-hand
coordination. If you're really good.
you might catch most of the errors
before your compiler does. However.
I wouldn't even attempt it. I was faced
with the task of editing 27 separate
files. totaling about 30 pages of
drivers and test programs to convert
from C to Pascal. After manually
translating three of these to Pascal. I
decided to write a "filter" that would
do as much of the dirty work as
possible.
The first step in developing this C
program, called CTPC (see listing 1).
was identifying what substitutions
could by made easily, reasonably, and
safely by an unsupervised. i.e., noninteractive. program. The C functions
printf and scanf could be replaced by
writeln and readln. Where necessary.
the In suffixes can be deleted manually at the same time the argument lists
are revised.
The only other word substitution
that I made was to capitalize WHILE.
It'is a trivial matter to change the program to perform case substitutions on
other words (e.g., for or if). You will
also want to replace switch with case
and delete any case that appears in
the C source. In addition to the block
and comment delimiters. the nonalphanumeric characters that I decided to replace included tab (replaced with two spaces, my own format preference for Pascal). double
quote, empty pairs of parentheses.
logical "and" (&&), logical "or" (iI). and
the various uses of =.
(continued)

Join The Leader
.. . and be a Leader!

viduals who want to own and operate a MicroAge
sales organization.

MicroAge is the computer solution leader. Throughout the United States and Canada, businesspeople
rely on MicroAge for advice, leading products, and
service when computerizing their companies.

Owning a MicroAge franchise is more than running
a store. We sell multi-user systems, local area networks and telephone systems ... along with persona computers. We provide service, installation
and training for our customers.

But remaining the leader takes talented professionals who are willing to invest in their own community.
People who are willing to assume a leadership
position. That's why MicroAge is meeting with indi-

If you would like to develop a long-term relationship serving the businesses in your area, let's talk
business! Call or write:

MicroAge®
COMPUTer STores
"The Solution Store"®
1457 West Alameda. Tempe, AZ 85282
1-800-245-4683
In Arizona or outside the continental U.s. call (602) 968-3168

"The Leader In Multi-User Technology"
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}
swap{swapword);
ctest(c)
char c;

{
switch (c) {
case '''': putchar('\' ');
break;
case '{': swap("BEGIN\O");
break;
case '}': swap("END;\O");
break;
swap(" \0");
case ,\1':
break;
case '&': swapif('&', '&'," AND \0");
break;
case 'I': swapif('I', 'I',"OR 0");
break;
case '(': swapif('(', ')',"\0");
1* 0 simply deleted *1
break;
case 'I': swapif('I', '*',"{\O");
break;
case '*': swapif('*', 'I',"}\O");
break;
case 'I': swapif('!', '=',"<>\0");
I*!=-><>"I
break;
case '<':
case' > ': putchar(c);
I" <x and >x are passed unchanged *1
c = getcharO;
putchar(c);
break;
case' = ': identassignO;
->
- > : = *1
break;
default:
purchar(c);
break;

swap(s)
char os;

{
while (*s!=EOS) putchar(*s+ +);
swapif(first,second,replacement)
char first,second, *replacement;
{

char c;
if ((c = getcharO) = = second) swap(replacement);
else {
putchar(first);
putchar(c);

identassignO

{
char c;
if ((c = getchar())! = '= ') {
putchar(': ');
putchar(' = ');
}

putchar(c)'

I" assignment "I

The next question was how to perform the substitutions. I decided the
program should read through the file
one character at a time. building
words and testing them one at a time.
while checking nonalphanumeric
characters for any necessary replacements. For my purposes. I defined a
word as a string of alphanumeric characters bounded by nonalphanumeric
characters (including underline and
numerals). This convention places
restrictions on the labels that can be
used in a program. For instance,
printf1 would change into writeln1.
and new_scanf would become
new_readln. If you use reasonable
prudence in choosing names, you will
avoid such undesired side effects.
An array of type char is used for
temporary storage of each word. This
array is arbitrarily much longer than
any variable. function. or constant
label that I am ever likely to use.
Words are built one character at a
time, starting with the first alphanumeric character encountered. The
appearance of a nonalphanumeric
character signals the end of each
word. An index variable keeps track
of the length of the word. and a
pointer indicates the location for the
next character.
When a nonalphanumeric character
is found. the length of the word is examined. If the word length is nonzero.
the program branches to a string comparison and conditional replacement
routine. This routine handles each
word in a similar fashion. It seemed
easiest to use C80's strcmp (string
compare) function to identify replaceable words. This function is not difficult to simulate if it is lacking from
any particular C implementation.
Nonalphanumeric characters are
treated in a somewhat different manner. Some, like tab or ". are simply replaced directly. Others. like I or &. are
replaced only if followed by a second
character such as * or another &. respectively. The various = constructs
are all handled differently.
For the sake of convenience. I used
a UNIX-like command-line specification for input and output filenames.
(continued)
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C TO PASCAL

The typical command line reads

Listing 2: Sample output of the CfPC program. a partial processing of the

CTP < INFILE.XXX >OUTFILE.YYY

program's own source file.

Listing I is my current version of
CfPe. Listing 2 is part of the file
CfPPAS produced by using CfP to
process itself.
This filter program was designed to
perform simple substitutions. It
passes #define. #ifdef, and #include
statements unchanged. It does not
label functions or procedures,
generate type definitions, reorganize
variable declarations. or perform
other radical alterations. Nor does it
eliminate the need for program restructuring to compensate for major
differences between C and Pascal (the
lack of local static variables in Pascal
being one of the more annoying problems). However. it does remove most
of the error-prone aspects of building
a Pascal program on the framework
of a C program. _

#define EOF - 1
#define EOS '\0'
main
BEGIN
char c,* letter,word[1 00];
int wordlnth;
letter: = word;
wordlnth: = 0;
WHILE ((c: = getchar) < > EOF) BEGIN
if (isalpha(c)) letter[wordlnth + + ]: = c;
else BEGIN
if (wordlnth >0) BEGIN {word ready to check}
letter[wordlnth): = ,\0';
wtest(word); {pass or replace it }
wordlnth: = 0; { reset index}
END;
ctest(c); {process following char}
END;
END;
END;

BLANK

DISKS
Major Brands · Low Prices

Call ALF first

1-800-321-4668
MultiGuard is ALF's new IBM copy protection system. It's
reasonably priced, yet offers maximum protection and flexibility. Call the toll-free number above for our pamphlet on copy
protection systems. Inside Colorado, call 234-0871.

If you need 50 or more top quality disks, bulk-packed (without
expensive labels or fancy packaging), call the toll-free number
above for the latest price on your favorite brand. ALF copies
thousands of disks each day-so we know which disks will
perform best with your system! Inside Colorado call 234-0871.

ALF

ALF
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Inquiry 15

Why buy
"ADDITIONAL EXPENSIVE PC'S"
just to get additional users I
Kimtron is the only one that enables you to
expand your IBM PC, XT, AT or the other PC
compatibles to Multi-Tasking and Multi-User
system at a fraction of the cost of additional PC's.
Only Kimtron can display the screen exactly as
your PC monochrome monitor, even for software
like Lotus 1-2-3 or Word Star. Plus only Kimtron
provides an IBM PC keyboard look-alike.
Operators will not only think and feel the KT-7/PC
as if they're using IBM PC, but the KT-7/PC

provides many more useful features such as tilt
swivel and height adjustment of monitor,
optional amber screen, a dedicated serial
printer port for each user at no extra cost and
optional 14 inch screen.
In addition, the KT-7/PC is designed for flexibility
so that it can also be used as an industry
compatible ASCII terminal.

2225 - I Martin Avenue
Santa Clara, CA 95050
408-727-1510 TWk 910-338-0237

Kimtron. a 5-year technology leader - we're going places and want you
to join the Kimtron family of satisfied users. For more information about our
KT-7/PC and your other terminal needs, call the Kimtron Corporation.

(408) 727-1510
NOTE, IBM PC, XT. and AT. Lolus 1-2-3. and Word Slarare lrade marks 01 IBM Corporation. Lolus
Developmenl Corp .. and MicroPro International Corp.
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~
(;) 1984 Cosmos

Revelation. Because the obiect is to win.
Winning isn't easy when you have
to work harder than your PC because
your relational database falls short.
That's why experienced users
power their PC's with the Revelation®
"Applications Environment" from
Cosmos.
More than a relational database.
Revelation gives you the tools and
flexibility you need to prototype and
develop even the most exotic microcomputer applications with relative
ease and efficiency. Revelation uses
plain English to create files, fields,

entry screens and menus, process
information, make simple mquiries or
generate complex reports.
Revelation's R/DESIGN applications generator does the work for you,
or you can switch to Rev's structured
R/BASIC language for precise program
customization. You can make changes
in programs, screens or data structures
in a matter of seconds without having
to start from scratch.
Revelation works with MS/DOS™ so
you can take advantage of all your favorIte microcomputer software packages,

and Rev's "Open Environment" communications concept allows interactive
access to many mainframe and minicomputer systems. Networking and
runtime versions are also available.
When you need more than a simple
database, Rev up your PC with Revelation, the "Applications Environment"
from Cosmos.
Contact us by phone or write and
we'll arrange an unforgettable demonstration for you with a Cosmos representative in your area.
MS/ DOS~ ofMicrosoft Corp.
Inquiry 75

Cosmos Inc. 19530 Pacific Highway S.

COSMOSTM

&allie, WA 98188,

(206) 824-9942

BY DON STAUFFER

SIMULATE A

Letting the computer
handle the math eases the designer's job
A servo mechanism is essentially a small motor that controls a larger motor.
A servo-control system consists of the logical instructions needed to guide
the servo mechanism. Control systems were brought out of the laboratory
and into practical use about the time guided missiles were developed for
World War II. The original vacuum-tube type was big. heavy. and expensive. but integrated-circuit (lC) technology has reduced the size of controlsystem technology as well as others. Now. almost the entire servo-control
electronics package fits into a single Ie. as in present model-airplane radiocontrolled servos. Consequently. the cost of these systems has been reduced so that they are now found in automobile cruise-control systems.
stereo turntables and tape decks. kitchen appliances. and home-workshop
tools.
A reduction in the size and cost of servo-control systems. however. has
not reduced their complexity. The design of servo-control systems remains
one of the most intricate of the electrical engineering sciences. However.
the computer's simulation ability has simplified the designer's job. Simulation is now a common part of the servo-control system engineer's tool kit.
and similar simulation. though not as complex. can be effected with home
computers.
As an example. let's design an electronic weighing scale. Figure 1 is an
illustration of how such a scale would be arranged. A balance beam forms
the main part of the scale. along with the weight pan on the left. On the
right side. instead of the normal balance weights. we attach a solenoid.
The solenoid is designed so that the pull on the solenoid armature is directly
proportional to the current in the coil. A sensor. such as a low- (continued)

Don Stauffer is a senior research scientist at Honeywell Systems and Research who
went from building model airplanes from balsa wood to modeling advanced avionics systems
on computers. He can be reached at 6741-157th ume NW. Anoka. MN 55303.
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friction potentiometer, forms an error
detector that gives a voltage proportional to the angle by which the scale
is out of balance. The servo-control
system uses this error signal to
change the current through the solenoid to eliminate the imbalance. The
current in the solenoid coil is now proportional to the weight in the pan, and
a current meter is calibrated to read
in weight units.
Figure 2 is the type of diagram a
designer would draw for this kind of
feedback servo-control system. The
circle at the left represents a summing
junction. The output to the right of the
junction is the sum of the inputs to the
other two (or three) quadrants. As
shown here, the junction indicates the
difference between the commanded
or desired quantity, Oc, and the actual
quantity, O. The servo-control computer operates on this difference and
outputs a voltage to the actuator. The
actuator is a physical device, usually
a force transducer that drives the

•

quantity to be controlled either up or
down so that the actual value equals
the desired value. At this point the
system is balanced, and the error
signal (or feedback) will remain at
zero unless some perturbing force
displaces the system or a new input
value is commanded.
A servo-control designer is concerned with several aspects of the system's behavior. First and foremost is
stability. That is, does the system indeed act to reduce the error, and not.
as servo-control systems have a habit
of doing, actually cause the error to
increase wildly? How soon will the
system reach a new equilibrium? If it
takes too long to settle down, the system may not be usable in practice. Is
the amount of error that remains after
the system reaches a new equilibrium
sufficiently small? Ideally, you'll have
no error but in practice you'll probably have some and will have to
decide if it is tolerable.
Without simulation you have to use

complicated differential equations to
try to predict a mechanism's behavior.
Computer-based simulation does the
math for you. In addition, simulation
lets you design more complex servos,
whose behavior could not be predicted easily by normal differential
equation methods. Figure 3 charts a
typical simulation. After setting the
initial conditions, the program enters
the iterative loop (input. model. output. update). It scans user or process
input to see if conditions are to be
changed. If the simulation is supposed to be continuous, such as the
physical simulation we will be working with, input is best done with a
keyboard-monitoring routine to keep
the program running between inputs.
The heart of the simulation is the next
step-the math model. In this block,
the computer performs its mathematical operations on the equation
that describes the system being
simulated. Almost any system or
(wntinued)

0

ERROR
(IMBALANCE)
'DETECTOR

Figure I: Tfie servo system fiolds tfie balance beam level.

a

Figure 2: A servo system operates by measuring tfie difference between tfie
commanded and actual values of some quantity and uses a function of tfiat difference
to drive an error-reducing actuator.
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Figure 3: A typical simulation-program

flowcfiart.

Are you battling incompatible
office automation systems?
Now, in just minutes, you can get two incompatible
office automation systems to work together. To swap documents in letter perfect order.
All without battling a single modem, service bureau,
telephone company or instruction manual.
Announcing the KEYWORD 7000,
an exciting new breakthrough in office
automation compatibility.
It's here! A compact new hardware/software device that
can convert diskettes quickly. Easily. With no cleanup.
That means you can swap diskettes between all the
major office automation systems without losing headers.
Footers. Tabs. Underlines. Or any other formatting codes.
What's more, the KEYWORD 7000 costs just
pennies a page. Compared to service
bureaus at $3. And rekeying at $4.50.
But that's not all. With Keyword, you'll discover a
whole new cost-saving world of office efficiency ... using the

Call 1-800-227-1817 ext. 812A
for your free booklet.

--------------------_ .....
812Al

~KEYWORD
Keyword Office Technologies, Inc.
25354 Cypress Avenue
Hayward, California 94544

'le
S'•
.I..

I want to find out how the
KEYWORD 7000 can solve my
office automation compatibility problems.

o Call me ASAP at
(
)
Ext.
o Send me your FREE booklet.
Name

_
_

Title

_

office automation systems you have right naw!

Company

_

To find out more, call 1-800-227-1817 ext.812A and get
your complimentary copy of How to Win the Compatibility
Battle. Exciting New Facts about Today's Office Automation
Compatibility Solutions. Or fiJI in - or attach your business
card to-the tear-out coupon. And mail.

City
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Address

Phone (

M/S
State

_

Zip
Ext.
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SERVO SYSTEM

situation that can be mathematically
described in a cause-and-effect relationship can be simulated by a computer. Next. the program displays or
prints an output. Then the time vari-

able is incremented and, if the program is not terminated by some condition that exceeds its limits, the program repeats.
(continued)

Listing I: Tl1is program is written in TRS-80 Level II BASIC but can be adapted
to any of tl1e BASIC dialects.

C-ITOH
Fl0-$899
8510-$1175
DATASOUTH
DS180 - $1099
DS220 - $1399
DIABLO
620 - $725
630 - $1675
EPSON
RX80 - $220
JX80 - $560
NEC
3510 - $1215
3550 - $1519
OKIDATA
182 - Call
93 - $575
SILVER REED
400 - $269
770 - 5839
TELEVIDEO
TPC II - $1729
1605 - $1699

LOTUS
SYMPHONY - $439
MICROPRO
Wordstar - $189
Wordstar Pro - $295
Friday - $175
D Base II - $299
Multiplan - $139
Supercal III - $200
TCS - $75
MBSI - $325

123 - $295

10 REM SCALE SERVO CONTROLLER
20 REM by Don Stauffer
30 CLEAR 200
40 REM EDIT ASSIGNMENT STATEMENTS TO ALTER CONTROL CONSTANTS
50 PR = 0
REM PRINT CONTROL VARIABLE
60 TH = 0
REM
SCALE BALANCE BEAM ANGLE
70 TM = 0
REM BEAM ANGLE DURING LAST ITERATION
80 W = 0
REM
INITIAL WEIGHT IN PAN
90 JS=5
REM
BEAM MOMENT OF INERTIA
1000=5
REM DISTANCE FROM PIVOT TO WEIGHT OR SOLENOID
110 K= 10
REM
SCALE FACTOR, SOLENOID CURRENT TO FORCE
120 K1 = - 0.4
: REM PROPORTIONAL SERVO CONSTANT
REM RATE SERVO CONSTANT
130 K2=0
REM LAG SERVO CONSTANT
140 K3=0
150 OT=0.2 : REM TIME INCREMENT
REM INITIAL TIME
160 T=O
REM STOP PARAMETER
170 ST = 0
180 REM BEGIN SIMULATION LOOP
190 IF PR > 1.5 GOSUB 5000
200 REM CHECK FOR INPUT
210 GOSUB 1000
220 REM COMPUTE CONTROL FORCE
230 GOSUB 2000
240 REM COMPUTE MOTION
250 GOSUB 3000
260 REM DISPLAY AND PRINT OUTPUT
270 GOSUB 4000
280 REM UPDATE TIME
290 T=T +OT
300 IF ST <0.5 THEN 200
310 STOP
1000 'CHECK FOR INPUT
1010 IF PEEK(14400)= 128 THEN GOTO 1010
1020 IF PEEK(14340)=8 THEN ST=1
1030 IF PEEK(14340)< >128 THEN RETURN
1040 PRINT@65," ";
1050 INPUT"CHANGE WEIGHT";W
1060 IF W<O THEN W=O
1070 RETURN
2000 REM COMPUTE CONTROL CURRENT
2010 ER=TH
2020 IF ER< -10 THEN ER= -10 ELSE IF ER>10.0 ER=10.0
2030 1= K2'(TH - TM)/DT + K1'ER + K3'(ER + EM)
2040 EM=ER
2050 RETURN
3000 TM=TH
3010 J =JS+W'0[2
3020 F= K'I
3030 LC=F'O
3040 LW=W'O
3050 AA = (LC - LW)/J
3060 WO=WO+AA'OT
3070 TH = TH + WO' OT

(continued)
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YOUR DAYS OF
BUYING TERMINALS
ARE OVER!
Now there's SmarTerm
terminal emulation software
for your IBM* PC, XT, AT
or compatible system. All
SmarTerm products offer
comprehensive and exact
terminal emulation, powerful
file transfer facilities, and
include TTY mode to link you
to The Source, CompuServe,
Dow Jones or other popular
time-sharing services. We've
included features such as
ASCII and binary file transfer,
multiple setup
configurations,
XMODEM and
PDIP* protocol

support, "smart" softkeys, plus
European DOS support.
SmarTerm 100 is your choice
for DEC * VT100, VT102
and VT52 emulation.
SmarTerm 125 has all the
features of SmarTerm 100,
plus VT125 ReGIS graphics
support. For Data General
Dasher* 0100, 0200 or
0400 emulation, you need
SmarTerm 400.
More than 15,000 users
are already "hooked" on
SmarTerm. Try it for 30 days,
with full refund privileges,
and you will be too.

AFTER
SMARTERM: WHAT
DO YOU DO WITH YOUR
OBSOLETE TERMINAL?
Persoft, Inc.• 2740 Ski Lane
Madison, WI 53713
(608) 273-6000 - TELEX 759491

See your name in print! Send us your ideas for uses of obsolete terminals replaced by SmarTerm.
The best ideas will be used in future ads. Write Persall, Dept. FISH., 2740 Ski Lane, Madison, WI 53713.
'SMARTERM and POIP are trademarks of Person. Inc' IBM 1$ a registered trademark of
InternallOnal BUSiness Machines Corp • DEC. yr and ReGIS ale lrademarks ot Digital
EQUipment Corp • DASHER IS a regls1ered trademark or Data General Corp
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aUICKCODE III
dBASE Program Generator

• Create CMD files automatically
• Data entry screens
• Data input error checking
• Computed fields & totals
• Link up to 8databases'
Why write programs yourself?
Let aUICKCODE III do it!
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3080
3090
4000
4010
4020
4030
4040
4045
4050
4060
4070
4080
4090
4100
4110
4120
4130
4135
4140
4150
5000
5010
5020
5030
5040
5050
5055
5060

IF TH< -10 THEN TH = -10 ELSE IF TH>10 THEN TH = 10
RETURN
CLS
PRINT"ACTUAL WEIGHT = ";W
PRINT@384,"TIME","ANGLE","CURRENT","WEIGHT"
PRINT@448,T,TH,I,F
IF PR<0.5 THEN RETURN
IF PR> 1.5 GOTO 4080
LPRINT T,W
LPRINT AA,WO,TH,F
RETURN
NF=T:NI=INT(NF): RX=NF-NI
IF (RX< 01) THEN LPRINT CHR$(51); ELSE LPRINT CHR$(54);
PP= 10"F:IF PP<2 THEN PP=2
IF PP> 134 THEN PP=134
IF PP=134 THEN CH=74 ELSE CH=47
NS=PP-2:IF NS<O THEN NS=O
FOR NZ=1 TO NS:LPRINT CHR$(88);:NEXT
LPRINT SP$;CHR$(CH)
RETURN
LPRINT CHR$(27)CHR$(81):LPRINT CHR$(27)CHR$(84);"12"
LPRINT CHR$(27)CHR$(35)
FOR N = 1 TO 135
NF = N/10:NI = INT(NF):RX = NF - NI
IF (RX< 1E - 2) THEN LRPINT CHR$(49); ELSE LPRINT CHR$(53);
NEXT N
LPRINT CHR$(1 0)
RETURN

The program shown in listing I
follows this flowchart closely. The program is written in TRS-80 Level II
BASIC. but I have attempted to use as
few nonstandard instructions as possible. You can adapt this program to
any of the BASIC dialects (see the text
box "Program Changes" on page 153.
for more information). Lines 50-170
set the physical constants' values and
give initial values to variables. The
stop variable 8T (in line 170) is used
to terminate the program upon command. The program must be edited
to change the values of any of the
constants except weight. which can be
changed by the operator. PR is a variable printout control. PR = 0 results
in no hard copy. PR = 1 gives you a
tabular list of the variables shown on
the screen, and PR = 2 gives a graphic
trace of the indicated weight. Line
5000. referenced if PR > 1.5. is used
to set up the scale of the printer and
to print an axis.
Line 200 is where the main loop
begins. Line 1000 looks for a user input. If you press the W key. the program stops and expects a new value
for the weight on the pan. The S key

and the space bar also have functions.
which I'll describe later. The subroutine starting on line 2000 is the
math model of the control computer
block in figure 2. We will be able to
understand this block better after we
begin to play with the servo simulation. The subroutine that begins at
line 3000 is also part of the math
model and represents the physics of
our scale. It represents Newton's second law of motion as applied to
rotating systems. (The text box
"Physics Math Model" on page 153
has more details about the mathematical model of our scale.) The force
applied to the solenoid equals the
current after it is multiplied by a scale
factor (line 3020). 1brque is equal to
the product of a force (F) multiplied
by a distance (D). so the torque in the
beam is equal to the product of F
multiplied by D (line 3030). Assume
that the distance from the pivot to the
weight is the same as that from the
pivot to the solenoid. so line 3040 calculates the torque due to the weight.
Therefore. line 3050 determines the
angular acceleration by finding the
net difference between the torque

SERVO SYSTEM

.due to the weight and the torque due
to the solenoid current. and then that
net difference is divided by the moment of inertia. Lines 3050 and 3060
integrate the acceleration to angular
velocity and angle.
The subroutine starting at line 4000
displays the output on the screen. The
program displays elapsed time, the
deflection angle, the solenoid current.
and the indicated weight. For reference, the actual weight is also displayed in the upper left corner. If a
hard copy is desired (PR equal to or
greater than 1), the print routine continues. Lines 4050-4070 output the
table, and the graphic output is begun
by the command at line 4080. The
table output routine slows down execution considerably, so don't use it
unless you find an interesting case. If
you don't want a hard copy, the subroutine returns to the main program.
If you haven't set the stop variable, the
program loops back to line 200 and
continues.
The subroutine starting at line 5000
scales the characters per inch in both
directions and draws an axis. In operation, the graph is drawn vertically
down the paper. (The values given are
those needed with a C. Itoh ProWriter.)
Other printers will require different
values in lines 5000 and 5010. Line
5000 puts the ProWriter in condensed
(17 characters per inch) mode and
sets the vertical feed to 12 lines per
inch. You can set these values to any
you like. Line 5010 puts the printer
into the graphics mode. Be forewarned: The program does not take
the printer out of the graphics mode.
You have to do it manually.
You usually start the program with
no weight on the pan (W = 0). Pressing the W key for about one second
stops the problem and the computer
will prompt you for the value of
weight you want to add. The scale will
work well with any weight less than 10
units. Other keys include the S key,
which will stop the program (you can
also hit the Break key) and the space
bar, which freezes the operation for
as long as you hold it down. You have
to edit the program to alter the servocontrol constants, the physical param-

eters of the scale, or the printout command. I recommend that you avoid
printing anything until you have a
setup you really want to document.
The printer slows dowp. the simulation, especially when you call for
graphics. In fact. while the computer
is executing the subroutine that does
the scaling (line 5000), expect a

lengthy pause. After several seconds
the normal screen and simulation will
appear.
SERVO THEORY

After typing in the program with the
values given in listing I, go ahead and
run it to see that it works. Don't worry
(continued)

PROGRAM CHANGES

T

he BASIC I used in this program
is Radio Shack Level II BASIC but
you can easily convert the program to
other computers. I minimized commands unique to the Level II interpreter. The CLEAR command in line
30 clears for string space and is
needed only for the graphic print option. The keyboard-scanning routine in
lines 1010 to 1030 checks the keyboard
for depressed keys. Using a normal INPUT statement would stop the program once every iteration, while we
want the program to continue. The
PEEKs look at the memory area of the
memory-mapped TRS-80 keyboard.
The Apple should use the same technique, although the memory locations
will be different Line 1010 looks for the
, space bar and freezes the program for
as long as that key is depressed. Line
1020 looks for the S key. Line 1030
looks for the W key. For the Com-

modore 64 use the GET command.
The other main thing to watch for is
the manner in which an output is sent
to a line printer. If no printer is used,
PR in line 50 will always be set to zero,
and no changes are required. If a
printer is used with another computer.
however, modifications must be made.
The TR&80 merely uses the command
LPRINT followed by the desired outputs. as in line 4050. For Apples.
change all LPRINTs to PRINTs,
precede each one with a PR#1, and
follow it with a PR#O. For the Commodore 64, you must use the OPEN
command before each output to the
printer, followed by an OPEN 1,3 to
return the output to the screen.
The other area of the program you
may need to modify contains the
graphics commands to printers other
than the ProWriter. These parameters
are discussed in the main text

PHYSICS MATH MODEL

T

he code in lines 3000-3090 is a tion of the beam's structure and of the
mathematical model of the weight added to the pan (line 3010).
physics of our scale. The scale operates 1brque equals force times distance. For
according to Newton's second law of our scale, we assume that the distance
motion, but it is expressed in a form . between the weight and the pivot is the
for angular motion, which may make same as the distance between the pivot
it seem a little unfamiliar. Newton's sec- and the point where the solenoid apond law is ordinarily expressed as: plies its force. Thus. line 3030 repreF-MA. For rotary or angular motion. sents the torque generated by the solenoid, while 3040 represents the torque
however, it is expressed as: AA-LiJ.
from the applied weight Line 3050 calwhere AA is the angular acceleration
(degrees per second squared). L is the culates the angular acceleration. Line
3060 integrates the acceleration to find
net torque (difference between the
the angular velocity: 3070 integrates
torques in opposite direction), and J is
the moment of inertia. Moment of in- once more to find the angle. Line 3080
represents mechanical stops that preertia is the resistance to a change in
rotation and is the rotary equivalent of vent the beam from rotating more than
10 degrees in either direction.
mass. The moment of inertia is a func-
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SPERRY PERSONAL COMPUTER
SPECIFICATIONS
OPERATING
SYSTEM
MS DOS Version
2.ll with
G.w. BASIC
MICROPROCESSOR
16-bit 8088
DISPLAY
SCREENS
High Definition
monochrome

display IBM compatible graphics.
COMMUNICATIONS
Built-in
Asynchronous

KEYBOARD
84 keys. 6 ft. cord
AUXILIARY
MEMORY
Up to two internal
51;.1" diskettes
10MB internal
fixed disk when
configured with
single diskette.
USER MEMORY
Standard 128K
bytes, expandable
to 640K
DIAGNOSTICS
Power-on self test

©Sperry Corporation, 1984
IBM is a registered trademark of International Business Machines Corporation.
MS DOS is a registered trademark of Microsoft Corporation.
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f<-o Sperry, performance has
never been a question of how
we strut our stuff, but of how well
we pass muster.
So while other PC's parade their
bells and whistles and fancy footwork, the Sperry PC quietly proves
its superiorIty.
Superiority in graphics. With a
brilliant display of color and design.
Ergonomic superiority. With a
far more comfortable and infinitely
more operable keyboard.
Operational superiority. With its
ability to run 50% faster than most
other PC's.

l

Flnally, a PC that proves
you don't have to be showy to steal the show.
And all of this at a price well
below the standard.
But the area in which the Sperry
PC clearly demonstrates its leadership is compatibility.
It is our understanding of this
critical concept that has made the
Sperry PC so compatible with
software for the IBM PC.
And in terms of its ability to be
compatible with your company's
most important source of information, the Sperry PC is peerless.
Because the Sperry PC plugs into
the main computer.
Whether that main computer is

Sperry. IBM. Or both.
The Sperry desktop and portable
PC's.
By comparison, everyone else will
seem a little flatfooted.
But when you're out to lead the
parade, you have to be on your toes.
A full-color reproduction of this
original Sempe illustration, suitable
for framing, is available with our
compliments. Call or write for it,
and we'll also send you an information kit on our family of PC's.

Thlephone toll-free 1-800-547-8362.
Sperry Corporation, P.O. Box 500,
Blue Bell, PA 19424-0024.
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The Sperry PC.
k=i~_~.A
What the personal computer \!--,,--- should have been in the first place. ~~

SERVO SYSTEM

about making sense out of the simulation yet. Before we do any experiments, let's look at some elementary
servo theory. Figure 4 shows the most

o,~ "10
_

C

-0>

simple form of servo controller. This
is known among servo designers as
a proportional control system. The
controller merely takes the error

H

'0"''''

T'' ' ' ' '
Q

VARIABLE

Figure 4: In a proportional control system, the error between the actual and the
commanded value is multiplied by a gain constant to drive the actuator.
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Figure 5: Continuous oscillation is a common feature of a proportional control system
with no damping.

Q

Figure 6: A proportional-plus-rate system uses the output variable's rate of change as

part of the control calculation.
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signal (Oc-O) and multiplies it by a
constant. known as the "gain constant:' In our example, we want the
angle of the scale to be zero. Thus, the
commanded value of 0 (Oc) will
always be zero, and our error is always
equal to -0, where 0 is the scale's
actual angle. The output signal to the
actuator and, as mentioned previously, the restoring force on the scale are
proportional to the error.
Now consider for a moment how
you want your scale to act. Obviously the weight readout should be close
to the actual weight in the pan. There
are other desirable features, too.
Beam balances seem to take forever
to settle down and show whether they
are indeed in balance. Electronic
scales can also exhibit such oscillations, so we would like ours to settle
down quickly Additionally, if the scale
comes to rest with the beam not level.
there may be an inaccuracy. With
these three criteria, let's run the program with the initial values from listing
I and see how the scale performs.
As we start out. the scale is in
balance and everything stays at rest
with the scale at zero angle. Now
press the W key until you see the
prompt for weight. Type in a value,
such as 5.0. This adds 5 ounces to the
scale. The scale is now out of balance,
and the beam swings to a negative
angle. The control system senses this
angular error and increases the
solenoid current. This attracts the
beam and slows it down. Now the
current-generated force exceeds the
weight. and the beam's angle moves
back toward zero. When this happens,
the solenoid shuts off the current and
the cycle repeats. We have built a
good oscillator. Our simulation will
continue to oscillate like this forever.
Figure 5 is a plot of a cycle of this condition. Stop the program now, as it is
neither exciting nor instructive
beyond this point. Pivot friction in an
actual scale would eventually reduce
these oscillations. However, it would
take a long time and its effect would
be small in a well-built scale. Consequently, I left friction out of my simulation model. Playing with the value of
KI will affect the period of the oscilla-

SERVO SYSTEM

tion but won't eliminate it.
The way the servo designer eliminates eternal oscillation is to add
"rate damping" to the system. Figure
6 shows a proportional-plus-rate system. The symbol 0 with a dot over it
(pronounced "Q dot") represents Q's
rate of change over time. Again, 0 is
our controlled variable, the angle of
the scale. In calculus, this is the time
derivative. We add rate damping to
our system by setting K2 to some non-

zero value. 1Iy a value of -4 in line
130 and run the program again.
Figure 7 shows a typical result. Now
we have reduced most of the oscillation, although a small amount of excess motion remains. The excess motion eventually stops, but the speed
at which it stops is sluggish. The scale
could almost be considered practical
now. However, in addition to the sluggish response and the excess motion,
(continued)
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Figure 9: Tfie integral partially offsets tfie effect of rate damping so you get quicker
response and some oversfioot, wfiicfi is quickly damped out. You can't see tfie reduction
of tfie weigfit beam's angular error in tfiis plot of indicated weigfit versus time, but
including tfie integral 0 increases tfie scale's accuracy.
we have another problem. As the system approaches equilibrium, we still
have an angle error of about I degree.
This is not drastic, but we can do
much better.
Specifically, we will add yet another
block to the system (shown in figure
8) and create a proportional-plus-rateplus-integral. or proportional-plusrate-plus-lag, system. Although this is
beginning to look like a formidable
circuit. don't be dismayed. This is as
complicated as it gets. We can create
a proportional-plus-rate-plus-Iag servo
by changing K3 to a nonzero value.
1ry a - 3 for K3 in line 140 and run
the system again. We've speeded up
the response and increased the excess motion. But as the system damps
out. we see that a greatly reduced
angle is obtained. Since an increase
in K2 reduced the excess motion
before, let's try increasing it again, this
time to - 8. Now that's more like it.
Although there is still some excess
motion, it quickly stops (see figure 9).

The reading reaches equilibrium in a
few seconds, and the angular error is
less than one-tenth of a degree. You
can improve your results even more
by further refining K2 and K3. We
have now designed a practical servocontrolled scale that is stable and
becomes quiescent with reasonable
speed. Play around with the system.
As with any computer simulation, you
can't hurt anything. If you want to see
things really go awry, try putting in a
value for any of the three servo constants with the opposite sign.
This simplified simulation illustrates
much of the behavior of the typical
servo system. You can easily modify
the program to represent a speedcontrol servo (e.g., an automobile's
cruise control). The professional engineer must still dabble in the realms
of complex variables, nonlinear differential equations, and other forms
of higher math, but simulations
similar to this one are revolutionizing
the design of servo systems. _
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Inquiry 103

INTRODUCTION TO

IMAGE

PROCESSING
Image
1
manipu ation
reveals hidden
information

IMAGE PROCESSING. or lip as it is often
values or colors available. Eight-bit pixels
provide 256 different gray values in black
abbreviated. is a branch of computer
and white or 256 unique colors. Most
graphics based on image data-the
larger systems have 24-bit pixels-8 bits
pieces that make up a picture. In
essence. image processing is a special
each for red. green. and blue-which
form of two-dimensional (and sometimes
translates into over 16 million unique
colors. That many colors is more than
three-dimensional) signal processing.
Scenes are developed from a camera-like
one can display on a monitor. and cersensor. either a conventional film-based
tainly more than you can distinguish
visually.
system or a scanner. and manipulated so
that they provide more information. I'd like to show
At least three standard systems are used to describe
just how common liP is and describe some of its fun- color. (See reference 2 for more background on color
damentals.
theory.) The additive system works by considering the
Image processing is a powerful suite of techniques amount of red. green. and blue light you would have
for uncovering information. Some of the techniques to add together to create a specific color. Color televiare comparable to photographic darkroom processes. sion works precisely this way. If you take a close look
but much more is involved. The principal idea behind at a color television or video monitor screen. you'lI
image processing is to make an image more infor- see triplets of colored dots. Each triplet contains a
mative. or. in communications jargon. to extract more dot of each of the additive primary colors. red. green.
signal from the noise.
and blue. This triplet represents the single pixel. the
Commercial television has trouble displaying more smallest element in the picture whose color you can
than a dozen different gray levels. The human eye can specify. Similarly. lip systems are almost always based
perceive more levels of gray. but not many. If you need on the red-green-blue additive system.
to be able to distinguish between shades of gray that
In contrast. when you're mixing paint. you mix the
are finer than you can see. you enter the realm where subtractive primary colors. The subtractive primary
image processing can help. A black-and-white image- colors are cyan. magenta. and yellow.
Finally. human visual perception is often parameprocessing system can usually distinguish at least 32
gray shades.
terized by hue. saturation. and intensity (or value). Hue
'TYpically. computer systems treat images as arrays. is the simplest to understand; it is the "color" or domior series of elements. The number of elements in an nant wavelength you see. for example. red versus
array determines the resolution of the image. and the green. Saturation. sometimes called purity. is easy to
number of bits available to any element of the array think of in terms of mixing white into a pure color.
(or word size) determines the number of "colors" or Red and pink are the same hue. but they differ in
gray-scale values each element can have. The smallest saturation-red is more saturated than pink. Intensity
element of a picture corresponds to a single element (or value) is the relativetive brightness of a color.
of the data array. This element is called a pixel. an ab- When the relative brightness of a color. When you
breviation for picture element. Popular choices for the view a red wall with the sun shining brightly on it and
number of pixels in an image are either based on then when the light is dim. the difference in "reds"
powers of 2 (256 by 256.512 by 512. or 1024 by 1024) appears only in intensity.
(continued)
or on hardware standards like the
BY
Dr. Jeffrey L. Star is a development engineer at
525-line commercial television system.
the Remote Sensing Research Unit. Department
The number of bits in a given pixel JEFFREY L. STAR of Geography. University of California. Santa
determines the number of unique gray
Barbara. CA 93106.
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Since all three of these systems are alternative ways of describing color. you might expect that you could freely convert (or "transform") between them. and you'd be right (see
references 2 and 3). From here on. however.
I'll be discussing the red-green-blue additive
system.

Photo la:

IMAGING IN ACTION

My particular area of interest is image processing for
satellite remote sensing. Several U.S. federal agencies. in
particular NASA (National Aeronautics and Space Administration) and NOAA (National Oceanic and Atmospheric Administration). fly satellites with imaging sensors.
NASAs Landsat 5 is the most interesting such satellite
now in operation. Landsat has two imaging systems: the
Multispectral Scanner (MSS) and the Thematic Mapper
(TM). Both are multiband imaging systems. Because of
their fields of view and the satellite's orbital parameters.
they cover the globe between latitudes 80 north and 80
south about every 18 days Ground resolution for MSS is
approximately 80 meters (that is. each pixel represents
an area on the ground that is 80 meters on a side). For
TM. ground resolution is approximately 30 meters. (Data
from these sensors is available to the public from NASA.
Ask for The l1.lndsat Tutorial Workbook: Basics of Satellite Remote
Sensing; see reference 6.)
Photo 1 comes from the NASA Landsat TM. showing
a portion of southern California at the edge of the Salton
Sea. The different colors correspond to rock type. and the
San Andreas and associated faults run generally parallel
to the shore. The image in photo Ia is a multiband color
composite. produced as if several cameras with different
filters were providing distinct information on the same
scene. The image in photo I b is pseudocolor processed
(see explanation below). Photos 2a and 2b are from the
Landsat MSS.
IIp SYSTEMS AND SOFTWARE

Systems for image processing range over almost all of the
computer field-from Apples and IBM Personal Computers (PCs). through small minicomputers. to mainframe
installations. While small PDP-lis have been the standard
in the past. the Motorola 68000 microprocessor and DEC
VAX systems seem to be the emerging standards. The fol-
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lowing are a few of the commercially available systems.
ApplePIPS. for the Apple II with Apple
DOS 3.3. and MicroPIPS. for the IBM PC with
PC-DOS 2.0. are available from The Telesys
Group Inc.. Columbia. Maryland. at a cost of
$495 each. These packages come with demonstration Landsat satellite data and are an
excellent way to learn the rudiments of image
processing. Classification (see definition below) and other
higher mathematical functions are included in an advanced version of the software.
RIPS (Remote Image Processing System. Spectral Data
Corp.. Hauppauge. New York) is a Z80. S-100 bus 8-inch
CPIM system with a 256- by 240- by 12-bit image memory.
The base price is under $20.000 for the complete system.
Software packages cover a broad range of applications.
RIPS will process satellite data that the EROS Data Center
(Sioux Falls. South Dakota) now supplies on 8-inch floppy
disks. Upgrades include video input and a 9-track tape
drive.
The liS Model 75 (International Imaging Systems.
Milpitas. California) and COMTAL/3M Vision One (COMTAL/3M. Altadena. California) are dedicated imageprocessing systems that include display memory. a video
processor. a parallel interface to a computer. a track ball
and function pad. digital-to-analog (D/A) converters. and
a comprehensive software library. A typical small system
as a peripheral to another computer might cost $50.000.
and upgrades include a Motorola 68000 or DEC PDP-II
embedded microcomputer. with Winchester and 9-track
magnetic-tape storage. These systems are typically used
at universities and research agencies.
The only specialized hardware you must have for image processing is a display driver and a monitor. although
when performance or image quality is important a great
deal of specialized equipment is available. Among the
components of display drivers are frame buffers. DIA converters. and lookup tables.
A frame buffer is the key to any image-processing system.
This bank of memory stores the image data. Most
medium-size systems use several banks of 512 by 512
elements; in liP jargon. the rows of the frame-buffer matrix
are the lines of the image. and the columns are the samples
along each line. A typical choice for a color lip system

Color composite
image of southern
California
by NASA I..i.mdsat
Thermatic Mapper.

of a displayed image by setting up the table
is to have four memory banks or channelsPhoto Ib:
with a nonlinear transformation between inone each for red, green, and blue. and a
Pseudocolor
put and output gray values: this adjustment
fourth for intermediate calculations and
processing highlights
of range can make the output intensities
superposition of graphics and annotation.
specific features
more distinct from one another or compenFrame buffers and their associated control
of the image.
sate for a nonlinear film emulsion or an eleccircuitry can get complicated. Some systems
tronic sensor response. In the same way. you
give you an option to segment memory on
could use the lookup tables, for example, to
the fly. For example. a given system can have
take square roots of the image values. This
12 8K bytes of image memory. and you could
configure it as either 512 by 512 by 4 bits (16 colors), or capability is particularly valuable if you are using the data
1024 by 1024 by I bit (black versus white). or 256 by 256 in the image in a mathematical model or a statistical
by 16 bits (64 kilocolors). Often, a system implements classification. You can then "recycle" the output of the
zoom and pan, which let you expand a smaller area in lookup table back into a memory plane, which allows you
the image space to cover the entire display. You can ac- to save enhanced images and manipulate them further.
Video processors are essentially array processors designed
complish zoom most easily by pixel replication: for any
original pixel. the system displays a 2-pixel by 2-pixel to work with the contents of frame buffers, They are
square on the screen. This procedure provides a twofold dedicated computation units for performing certain roumagnification of any linear feature, and, of course, a four- tine operations on images. such as computing the ratio
of two colors in an image. They permit relatively small
fold reduction in the area displayed.
A digital-to-analog converter transforms the contents of the computers and liP systems to work in "real time:' which
image memory into a form compatible with your moni- is comparable to the time it takes to refresh an image on
tor. The number of different intensity levels that a D/A con- the screen (typically 1130 second for a standard interlaced
verter can output is related to the number of bits it is de- display, such as on a color television or microcomputer).
signed to handle; the more bits, the more distinct colors
A frame grabber digitizes the output of a video camera
or gray levels it can produce. Few systems use D/A con- and places the resulting image into memory. Video inputs
verters with more than 8 bits of resolution. As mentioned are usually limited in terms of geometric accuracy and the
earlier, for a full-color system this arrangement translates number of available gray levels.
A video film writer is designed to produce color slides and
into 8 bits on each of three channels (red, green, and blue).
a total of 24 bits of color information per pixel. or over prints with better resolution than a standard color CRT
16 million unique colors. The outputs of the D/A converters (cathode-ray tube). Again, on a color monitor a red. green.
are generally formatted to either a standard R&170 com- and blue dot make up a single pixel. The monitor's ability
posite video or. in higher-resolution systems, sent to the to display color depends on the limits of your eye's redisplay via separate R. G, and B (red, green, and blue) solving power to merge the three color dots. Simply takcables.
ing a photograph of a monitor works moderately well. but
A lookup table is an important part of an image-processing the quality is limited by the nature of the phosphor array
system and, like other lookup tables in the computer field, (not'much better than I-millimeter resolution at best) and
it is a table of stored data for reference purposes. The the curved screen.
lookup table performs mapping between each unique inInside a video film writer are a black-and-white. highput data value and some predefined output value. Appli- resolution flat-screen monitor and three color filters. A
cations include color or density mapping and calculations single piece of film (color slide film or instant print film)
that must be performed rapidly. You could also use a is exposed to the monitor three times-first through the
lookup table to assign any particular value in image mem- red filter, then the green. and finally the blue filter. This
ory to any arbitrarily displayed color; this method of color way, instead of the red, green, and blue dots being at a
determination is pseudocolor processing (more later). You different place (as on a CRT). they are superimposed for
could also use a lookup table to change the contrast range each and every pixel. The business computer (continued)
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graphics and computer-aided design/computer-aided
manufacturing (CAD/CAM) uses for video film writers are
numerous. with video film writers now available for under
$4000. Some of the manufacturers include Celtic. Polaroid.
Dunn. and Matrix.
If you want to turn an image into an array of numbers
and you need more resolution and accuracy (or "spatial
detail") than you can get from a video camera. you probably need an electromechanical scanner. The original
image-transparency. film negative, or paper print-is
mounted on a cylindrical carrier (similar to an old Edison
cylinder phonograph). As the cylinder rotates. a photodetector scans along its axis and picks up image data.
These scanners are generally large and expensive
machines. but they have spatial resolution (in terms of
pixel size) in the tens of micrometers.
The reverse process-turning digital data into a photograph-is performed by a device called a film writer. In this

case, the cylinder holds a piece of film. which is exposed
to a modulated light source (sometimes based on a laser
in some commercial instruments). Such a device is capable
of much higher resolution output than any monitor or
video film writer; one manufacturer's specifications report
a 25-micrometer raster over a 250-millimeter film negative.
Negative and positive images and transparencies can be
produced this way with high accuracy and geometric
fidelity.
IMAGE-PROCESSING OPERATIONS

The principal operations involved in image processing are
relatively simple. (Problems arise when you have large data
sets. For example. the latest images from space derived
from the Landsat Thematic Mapper satellite are from a
piece of the earth's surface about 180 kilometers on a side
and contain 300 megabytes of data.) A number of the key
(continued)

Photo 2a: Raw Landsat satellite data.

Photo 2b: Landsat data contrast-enflanced.

Photo 2c: Upper portion is original data. lower portion

Photo 2d: Pseudocolor-enhanced image.

has been rectified to a base map.
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IMAGE PROCESSING

image-manipulation functions are explained below.
Radiometric operations manipulate the intensity of the pixels
in an image. For example, a given image may be washed
out; all the pixel values are in a small range, and they are
all very light. One type of radiometric operation, called
contrast stretching, takes the darkest values in the image and
forces their value to black, forces the lightest values to
pure white, and linearly varies all the intermediate values.
An example of contrast stretching is shown in photo 2,
a series of images based on a test case in Sweden. Photo
2a shows the raw Landsat satellite data. In 2b, the image
has been contrast-stretched so that the dark areas, representing water. show up better.

Photo 3: A IO-nanosecond x-ray pulse generated during the
heating of a magnetically confined argon plasma. Red indicates
the most intense x-ray emission and blue the least. (Courtesy of
COMTALl3M and Sandia National Laboratories.)

Photo 4: A neck x-ray image is shown on left. On the right is

the same image enhanced by a spatial filtering operation.
(Courtesy of International Imaging Systems.)
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Another radiometric operation is density slicing, where you
display only those pixel values whose intensity is in some
specified range. This operation is often used to highlight
or classify objects in the image that have a characteristic
brightness or color. Photo 3 illustrates a IO-nanosecond
x-ray pulse during the heating of a magnetically confined
argon plasma. In this image, red indicates the most intense
x-ray emission and blue the least intense emission. The
radial lines indicate the direction of the plasma motion
prior to x-ray emission.
Sometimes color coding aids in the interpretation of the
density-sliced image: for example, objects whose brightness is in a specified range are displayed in red. This process, known as pseudocolor processing, is shown in photos 1b,
2d, and 3.
Spatial operations are another family of manipulations that
fall into several categories. One such category is registration procedures, which are used to take an image and force
it to "overlay" another. For example, any map projection
is a distortion of the earth's surface, and to superimpose
an aerial photograph onto a map you need to "stretch"
the photograph. (Imagine painting the photograph on a
rubber sheet and then stretching the sheet until objects
on the image overlay the same objects on the map.) Photo
2c shows the effect of a registration procedure. The upper portion is original data, and the lower portion has
been rectified to a base map. Notice that features are both
rotated and changed in shape: this is a typical application.
Another category of spatial operations is filtering, a term
used in a signal-processing context. For those who are
mathematically minded, think of a Fourier analysis, in this
case. a two-dimensional Fourier transform. By isolating the
high-frequency components in a scene (those that recur
repeatedly), you can find edges, as shown in photo 4, a
neck x-ray. The first view is the original x-ray. while the
second has been enhanced by spatial filtering. The improvement in the ability to see structure is dramatic. Other
smoothing operations remove high-frequency noise from
an image in the same way that a filter on your stereo can
reduce the sound of scratches and pops on an old record.
Spatial texture, the variation in pixel brightness in a small
specified region, can be important in understanding an
image. Texture is often calculated as the standard deviation of the nearest neighbors around a pixel. and this
deviation can be displayed as an image itself.
Feature extraction and classification, also spatial operations,
are powerful tools for image analysis. For example, if certain features in an image are a unique color or gray level.
a simple statistical exercise is to "teach" the system to find
the features. Unfortunately, feature extraction is almost
never this easy. Pattern recognition is a complicated
science itself and enters the realms of multivariate
statistics, geometry. artificial intelligence, and radiative
transfer theory. The end result of feature extraction is
similar to photo 2d, where water is represented by the
color purple and the regions that are peppered with yellow
(continued)
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IMAGE PROCESSING

correspond to known ground cover.
In the realm of multiple-image operations. another family of
lip manipulations. image processing can be considered
three-dimensional; x and yare the rows and columns of
the image. and z (the third dimension) is a spectral or time
component. For example. you can have high-altitude color
infrared images of agricultural crops taken at different
times through the growing season. An image of a hydraulic system from both visible and infrared scanners can help
detect overheating in the system by interpreting the infrared band as heat. In each case the data has a third
dimension.
Data compression can be an important feature in an imageanalysis system. At a theoretical level. the most efficient
representation of a scene is to describe the location and
orientation of the highest-level object description. ("Highlevel" is used here in the same way that BASIC is described
as a high-level programming language as compared to
assembly language. A high-level object description is "This
is a house:' as compared to "This is a square white object 25 feet by 25 feet in size.") This form of representation reqUires that you be able to distinguish all the objects in the scene. which is possible in only limited circumstances. On a more practical level. it is often possible
to describe the image. using statistical techniques like principal-components analysis. or reduce the size of the data
set with other techniques. such as run-length and difference encoding. Data compression becomes most important when image data must be transmitted or where
large amounts of image data must be stored.
DOWN-TO-EARTH ApPLICATIONS
Image processing is now being used in a number of
disciplines. Medical people use image processing to construct pseudocolor images from CAT (computer-aided

As hardware prices drop while

capabilities improve, image processing
will be used more.
tomography) or PET (positron emission tomography) scanners. Photo 5 shows a series of images generated during
a study of blood flow in a rabbit's heart.
Art. advertising. and publishing people use pseudocolor
and other techniques in the pursuit of more effective
graphics. In the era of computer text editing. the idea of
"cut and paste" is common; here. however. this approach
includes full-color images and graphics. While straight
graphics systems. in general. have difficulty with halftone
illustrations and precise color balancing. an imageprocessing system can handle text. line art. and images
in full color
Structural engineers use I!P to examine weld x-rays for
imperfections Photographers can use lip for a multitude
of image enhancements that are either difficult or impossible in a conventional darkroom.
In each of these settings. people are interested in improving an image's ability to convey certain kinds of information. As hardware prices continue to drop while
capabilities improve. image processing will become even
more widely used. Courses in image processing are
already available at many universities around the country. and in a remarkable range of subject areas; at the
University of California. Santa Barbara. for example. I!P
is taught in the geography department at levels ranging
from beginning to advanced. _
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Photo 5: PET scan images in a medical study of blood flow.
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WHEN I WAS ASKED to find articles under the umbrella of scientific computing. I realized that BYTE readers would probably best be served by articles focusing on the main aspects of microcomputer applications in science:
development of tools of the trade. data acquisition. data analysis and reduction. and modeling of scientifically interesting systems or phenomena. This
month's theme articles delve into those areas.
In "The Birth of a Computer" Dr. James H. Wilkinson. F. R. S.. tells a fascinating
story of the building of one of the earliest digital computers based on the
designs of Alan llIring. Despite the 30-odd years since this work took place.
. the account is surprisingly fresh and relevant to today's use of computers in
science.
The arithmetic underlying calculations is often ignored by users. regardless
of their scientific background. yet it is important to know that the basis for
these fundamental computer "tools" is sound. Richard Karpinski discusses
one approach to learning about the arithmetic implemented on computers.
the program Paranoia. This work. like so many others in the realm of scientific computation. owes much to the careful and detailed analyses performed
and persistently reported by Professor William' Kahan of Berkeley.
Data acquisition can be a difficult task involving expensive equipment. Some
of the issues in the analog-to-digital conversion aspect of data acquisition are
described by Dr. Lincoln Ford. For those with tight budgets. Kiyohisa Okamura
and Kamyab Aghai.:rabriz present the hardware and software design of a Commodore 64-based system. 1b round out data acquisition. BYTE 'Technical Editor
1bm Clune reviews the main avenues for interfacing experiments to computers.
Once the data is in the machine. it must be processed before it can be regarded as useful information. One technique for removing noise from data is
Fourier smoothing. discussed by Eric Aubanel and Keith Oldham.
Having gained some understanding of a system. a scientist can attempt to
model it-to generate or simulate the outcomes of experiments and "pictures"
of what is going on. Earl J. Kirkland literally pictures molecules with an Apple
Macintosh. Alan Curtis introduces the subject of modeling dynamic systems
such as large-scale chemical or nuclear processes.
We have tried to strike a reasonable balance between depth and breadth
in our coverage of scientific computing. In a field as large and sophisticated
as this. the editorial choices made are never entirely satisfying. Nonetheless.
we think that these articles present some fascinating glimpses into a complex domain.
-John C. Nash. Contributing Editor. Scientific Computing
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THE BIRTH OF A
COMPUTER
CONDUCTED BY JOHN

C. NASH

An interview with James H. Wilkinson on the building
of a computer designed by Alan Turing
The story of the construction of the first computers is both fascinating and instructive. Understanding the insights and decisions of computing's innovators may explain how the technology
evolved to its present state and may illuminate the directions it might take in the future.
Among computing's innovators were Alan 'lUring (see page 65 for a review of a 'lUring
biography) and the men he assembled to help him build a computer based on his Universal
machine. 'lUring's team included James H. Wilkinson, a mathematician who had studied at
Cambridge and worked for the British government as a ballistics engineer doing numerical
analysis of explosives problems during World War II.
This interview was conducted for BYTE by Dr. John C. Nash and took place on July 13,
1984, at the Ninth Householder Gatlinburg Conference held at the University of Waterloo,
Waterloo, Ontario, Canada.
BYTE: Dr. Wilkinson, how did you become
involved with Alan 'lUring and his computer?
JHW Shortly after the war, I discovered that a Mathematics Division
was being set up at the National
Physical Laboratory (NPL). I got in
touch with E, T. Goodwin, who had
been a colleague of mine at Cambridge in the Maths Lab, He was one
of the first to join this new division.
He invited me to have a chat with him
at NPL in Bushy Park, 1eddington, and
there I met 'furing, who I knew already
by reputation as something of an eccentric. 'furing and I had a long discussion, and I was very impressed with
him. Presumably he must have been
reasonably satisfied with me since he
said if I came to NPL he would like me
to work with him. I think that this offer

and my friendship with Goodwin were
the decisive factors. So in May '46, six
and a half years after I joined the
government service, I moved to NPL
(as I thought then, temporarily) instead of going back to Cambridge
University.
'furing had worked alone on the
logical design of an electroniC computer. When I arrived, he had presented his plans to what you might
call a "review committee" at NPL. This
consisted of a small group of Fellows
from the Royal Society. The committee deCided that 'furing's ideas were
basically sound, and they gave him a
mandate to go ahead and recruit the
appropriate staff.
Up to that time everything associated with the project had been done

by 'furing himself. He was a man with
an original and inventive mind, His
design had practically nothing in common with the group of computers
which arose out of discussions at the
Moore School of Electrical Engineering at the University of Pennsylvania,
John W. Mauchly and J. Presper Eckert
had already successfully completed
the construction of the first electronic
computer, the ENIAC (this was not a
stored-program computer), and their
influence was at its peak. When I went
to NPL in May '46, 'furing was working on what he called version 5 of Ihisl
computer, though I never saw any
documents relating to versions I to
4, 'furing was not a great documenter,
and no doubt the earlier versions
were buried in the rubble on his desk.
Perhaps I should attempt to give
some idea of the flavor of version 5,
a typical 'furingesque creation. It was
(continued)

Dr. John C. Nash (Nash Information services,
1975 Bel Air Dr.. Ottawa, Ontario, K2C
OX I, Canada) is an associate professor with
the Faculty of Administration at the University of Ottawa, Canada. He is the author of
two books on scientific computing and
numerous journal articles.
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INTERVIEW

a serial machine using mercury delay
lines for storage, with a pulse repetition rate of what I still call a megacycle, being rather old-fashioned in such
matters.
BYTE: Define a megacycle.
IHW: The basic pulse frequency was
provided by a master clock which had
a I-megacycle pulse rate. It worked in
binary. of course. That decision was
taken early on and was regarded as
irrevocable. The word length was 32
binary digits. which is rather better
than 9 decimals.
BYTE: They were fixed point?
IHW: Yes. They were fixed point. but
one of the earliest things that I did (at
Thring's request) was to program a set
of subroutines for doing floating-point
arithmetic. These were later to become rather important in the history
of NPL. Right from the start. Thring
was impressed with the importance of
speed. It is possibly not widely known
that at that time most people weren't.
For instance, Maurice Wilkes at Cambridge (who quite early became one
of our principal competitors) took the
view then that electronic computers
were so fast that it was much more important to get one built than to make
special efforts to increase its speed.
and his views were generally shared.
Thring took the opposite view. and
most of the special features of his
machine were designed to make it as
fast as possible. There was merit in
both views. but it was certainly true
that the machines we were designing
then were not nearly so fast as they
appeared to be. However, Thring's
obsession with speed certainly made
for a very untidy machine. A great
weakness of mercury delay lines is access time. In order to make them reasonably economic, it is necessary to
store a number of words in each delay
line. Clearly, if one stores consecutive
instructions in consecutive positions
in a delay line, one could perform
only one instruction per major cycle,
and indeed the early machines (other
than ACE) that were based on mercury delays suffered from this weakness. IEditor's note: ACE-for "automatic

computing engine':-'was the name given to
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Photo I: English mathematician James H.
Wilkinson. one of the builders and programmers of the early ACE computer.

Turing's machine by Mathematics Division
head I. R. WomersleY.1
BYTE: "Major cycle" meaning . .. ?
IHW: "Major cycle" meaning the time
of circulation of the main storage
units, each of which held 32 words of
32 binary digits and hence had a circulation time of 1024 microseconds,
i.e., approximately a millisecond. A
conventional design would have
meant that the maximum speed of
operation was one instruction per
millisecond.
BYTE: Because, unlike a dynamic RAM.
where you can get at any cell with one or two
clock cycles, this had to use a thousand clock
cycles.
jHW: The other two early machines to
work-EDSAC at Cambridge (which
Wilkes built) and SEAC at the National
Bureau of Standards (which Samuel
Alexander built)-did. in fact. store
consecutive instructions in consecutive positions, so that by the time one
instruction had been executed the
next one had been "missed:' and one
had to wait a full cycle for it to
emerge. To avoid this, Thring stored
consecutive instructions in such
relative positions that the next instruction emerged just when the previous
one was completed. Since different instructions took different times for
their execution, consecutive instructions were irregularly spaced in the

store. As you can well imagine. this
made for what one would call "difficult" coding. I'm not sure that "difficult" is the right word. I would say
such coding was tiresome or tedious.
Also it made the design of automatic
programming languages more laborious. while at the same time it made
them more desirable. However. this
feature of the machine turned out to
be rather important; it meant we
could do up to 16 instructions per major cycle. i.e.. about 64 microseconds
per instruction.
This practice later became known as
"optimum coding" or "latency coding:' but Thring never used that term.
It was characteristic of him to see his
machine as the basic one. all the
others being out of step.
BYTE: What was the ACE's total memory?
IHW: Well. Thring envisioned a
memory of 200 long delay lines,
which would have given 6400 words.
BYTE: About 24 K bytes?
JHW: Yes, and although that may
sound rather small now, it was really
very ambitious for that time. I am sure
Thring would never have contemplated or supported the bUilding of
a smaller machine.
Shortly after I joined NPL. Thring
moved on to version 6 and then rapidly to 7 and 8. Those were four-address
code machines. IEditor's note: A four-

address machine had up to four address
operands after an instruction. one of which
would be to give the memory location of the
next instruction. I
The earlier machine, version 5, is
hard to describe in these terms. But
its successors performed instructions
of the type A + B to C and selected the
position D of the next instruction.
which was necessary because they
were not in consecutive positions.
BYTE: A complete instruction would occupy

one word?
IHW: Yes, but it was a more powerful
instruction than that on a conventional one-address code machine. Another striking difference in Thring's
design was that he had a number of
one-word delay lines and the arith(continued)
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metic and logical operations were distributed among them. On a conventional one-address code machine the
use of one accumulator leads to a
tremendous bottleneck. One is always
taking one number out of the accumulator to put in another. By having a number of one-word stores
(delay lines), this is avoided. You see,
this was all related to llIring's objective of making his computer faster.
BYTE: When a word had an instruction, it
would also have an address in it?
jHW: Oh, yes.
BYTE: So it wasn't like a modern microcom-

puter with instruction, operand, operand?
jHW: No.
If llIring had stayed at NPL he would
have gone for the full-scale computer
with 200 delay lines, and quite frankly we had neither the facilities nor the
experience to embark on such an ambitious project. It should be appreciated that the full-size computer was
far larger than the one Wilkes was
planning and eventually built as
EDSAC.
Although I have used the term "optimum coding:' most programs fell a
good deal short of the optimum
speed attainable. To achieve this
would have been far too tedious.
However, when it came to very important subroutines such as floating-point
arithmetic, optimum speed was
almost achieved. As I mentioned
before, I produced the first set of
floating-point routines, but when in
1947 Donald Davies, Mike Woodger,
Gerald Alway, Billy Curtis, and John
Norton joined the team, they all
played a part in polishing them up.

OUR PRICE COMMITMENT
MidWest will try in good faith to beat
any nationally advertised price.

Prices subject to change and type errors
FREE CARD USE

Call Today!
Information - Ordering

1-800-423-821 5
In Ohio 1-800-321-7731
CUSTOMER SERVICE (513) 663-5488
CASH PAICES: cert. Check, Money QrdelS, VISA '" MC

CODs (Add SS)

AMEX (Add 4%)

§
. ,
§ff

P.O.• (Add 5%)

"64W." "icrO.P.,t.,h.,els
(DIVISIon 01 Inlolet Inc)

135 South Sprrngfleld $1
51 Pans OhIO 43072

180

BY T E • FEBRUARY 1985

BYTE: This was all on paper?
jHW: Naturally: we had no working
computer. Because of the optimum
coding, floating-point arithmetic (and
other important routines such as double-length arithmetic) was much faster
on llIring's machines than it was on
its competitors. The speed of floatingpoint arithmetic turned out to be very
important for me. When we finally
built our computer. we dusted down
our early routines and polished them
up further. By the standards of the

time they were very fast indeed, and
this enabled me to get really extensive working experience with floatingpoint computation before it was practical elsewhere. I am sure this is why
floating-point error analysis first made
headway at NPL.
llIring continued with the logical
design of machines, but after a while
he began to get very dissatisfied. The
policy had been adopted that the actual construction of the computer
should be undertaken by some other
government department such as the
Ministry of Supply, where personnel
experienced in pulse techniques as a
result of working on radar were available.
I never liked that decision, but the
director of NPL, Sir Charles Darwin
(great-grandson of the great Charles
Darwin). was not a very easy man to
argue with. Remember, I was quite a
junior member of the NPL staff at that
time. But as I saw it. there were only
two possibilities. Either the external
group would be successful. in which
case, if they had any imagination at
all. they would take control of the
computer themselves. Alternatively,
they might fail. It seemed to me that
we were in a no-win situation, and I
couldn't understand why llIring accepted the proposal. This attempt to
get the machine built outside continued very unsuccessfully, and llIring
got more and more morose about it.
Finally, very belatedly, in 1947, Darwin agreed to set up a very small electronics group (not a division) at NPL.
It was recruited mainly from people
from other divisions of NPL, and inevitably most of the recruits were far
from being experts in electronics, so
they were going to have to learn on
the job. A disaster struck almost immediately. The person who was put
in charge of the team-a Dr. Thomasis often criticized, but in my view
rather unjustifiably. Thomas was much
more interested in industrial electronics than in building a computer.
I do not feel that this was unreasonable: it was not easy to have the imagination to foresee that computers
were to become one of the most im(continued)
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portant developments of the century.
However, from our point of view
Thomas's preferences were unfortunate. But worse was to come.
Thomas and 'furing had absolutely
nothing in common and were scarcely capable of being civil to each other.
So there we have the situation where
the leaders of the two groups were
completely incompatible.
This, naturally. made 'furing even
more unhappy, and he began to talk
seriously of leaVing. Finally. he left in
1948 and joined the group led by
Freddy Williams and Tom Kilburn at
Manchester. They were making rapid
strides in the construction of a computer based on what became known
as the "Williams-Kilburn store:' 'furing's decision was. in my opinion, an
unfortunate one. He should have
returned to Cambridge where he still
held a fellowship at Kings.
I was left in charge of a team which
consisted of six people including
myself. We had virtually no contact
with the electronics group. and at that
stage Goodwin, who was in charge of
the Desk Computing Section. had a
long discLission with me. He said,
"You know this enterprise looks now
as though it's going to founder. Before
you can be held responsible for its
failure, would you not prefer to
become a member of the Desk Computing Section?"
Well. I just couldn't accept that. By
this time I was hooked on computers.
so I said I would sweat it out and see
what could be done.
Then a miracle occurred. Thomas
left and went into industry where he
had always belonged. The person
who succeeded him, F. M. Colebrook,
was an old radio engineer with very
little knowledge of pulse techniques·
but a great fund of common sense.
When he'd been in the post about two
weeks, he came over to see me and
he said, "You and I appear to be
holding a very unhealthy babY:' He
went on to invite the four senior
members of our group (Alway, Davies.
Woodger, and myself) to join him in
the Electronics Section on a semipermanent basis and attempt to achieve
something together. This would be

INTERVIEW

about Mayor June of 1948. Colebrook was a remarkable tactician, and
soon we were all working rather well
together. There were one or two
uneasy weeks, but soon the animosity died down. E. Newman was in technical charge of the electronics group;
he had worked on the H2S airborne
radar system during the war and
already knew quite a lot about pulse
techniques. He and I got on remarkably well and that was a great help.
In those days supplies 'were a problem, but fortunately one member of
the electronics group. W. Wilson, a
giant of a man, knew everybody in the
supply world and was able to solve
this problem satisfactorily. After we
had spent a month or two building
bits and pieces and generally finding
our feet. Colebrook said, "Why don't
we get together now and try to build
a pilot machine, the success of which
will demonstrate to the authorities
that we are competent and therefore
ensure the continuation of the enterprise." Then, in the light of successwe didn't hint at failure-we would go
on and build the full-scale ACE.
Now it so happened that we had
done a little experimental work in
1947 in the the Mathematics Division
when Harry Huskey had spent a sabbatical year with us, At that time we
had designed just such a miniature
machine based on 11lring's version 5.
This enterprise had been stopped by
Darwin when the Electronics Section
was formed.
10 a large extent we resurrected this
machine, incorporating, of course, a
substantial number of improvements.
It was to be called the Pilot ACE and,
effectively, it would be the smallest
machine based on the logic of version
5, which would demonstrate the practicality of it.

BYTE: How large a machine was the Pilot
ACE?
JHW: I suppose I was largely responsible for deciding on the size and
scope of the machine, but any of the
other three could by that time equally well have done so, In order to have
some specific objective, I decided that
(continued)
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it should be capable of solving fully
automatically a set of 8 to 10 linear
equations by Gauss elimination. This
it would do in a matter of a second
or two, very impressive for that time.
BYTE: So you needed to store at least 150
numbers and the word width was 32 bits?
IHW: In fact We decided to have 10
long delay lines, that is, 320 words. We
started to design the chassis in late
'48, some chassis being designed by
the "mathematicians" and some by
the "engineers:' In the event. the
mathematicians probably designed
slightly more than half the chassis. I
must emphasize that I am now talking about the detailed electronic
design, not just the logical design. We
put our newly won knowledge of electronics to immediate use.
We started to send our blueprints to
the NPL workshop towards the end of
that year. As each chassis arrived
from the workshop, we put it into the
main frame.
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BYTE: Literally a main frame?

IHW: Yes, there really was a frame. We
decided to use a plug-in assembly
and planned to have spares of key
chassis.
By the standards of the time it was
an incredibly small machine physically. and yet it was in many regards
more powerful than either EDSAC or
SEAC. Direct comparisons are not
really possible. but Pilot ACE was substantially faster on most problems,
and it ({)uld solve some problems the
other two couldn't.
BYTE: And the clock cycle was still I mega-

cycle?
IHW: Yes, still I megacycle, a slightly
tough decision. Wilkes had decided
on 500 kilocycles. Certainly some of
the problems we had would have
been a lot easier at 500 kilocycles.

Fujitsu
Printers
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FUJITSU
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BYTE: It is interesting that the Apple II is
a I-megacycle or I-megahertz machine, by
comparison. IEditor's note: This refers to the
instruction rather than clock rate. I

through '49; I'm afraid progress was
not documented. It so happened that
the first chassis to arrive had been
designed by Alway and myself, two of
the mathematicians of the team, and
naturally we put them into the main
frame and got them working.
Then when the next chassis arrivedwhich Alway and I had not designedwe assisted in its installation because
we already knew about the earlier
chassis. Thus, without any conscious
decision being made, Alway and I
became the debuggers.
BYTE: Weren't the chassis somewhat different
from each group? Or were these different
components?

IHW: Of course, the various chassis
had entirely different functions. Thus
several were associated with the line
counter. several with the logical control. and then there was one chassis
for each delay line. (The latter were,
of course, all identical.)
BYTE: The line counter is . . . ?
IHW: This was the section which
counted the basic 32 pulses in a word
time.
BYTE: All this is now on one chip?
IHW: Yes, of course, and much more.
Our units were vast by today's standards in spite of being small by the
standards of the contemporary
design. Pilot ACE was also unique
among the early computers in being
extremely mobile. The main frame
was on wheels and when the computer was finished, we wheeled it
back to Mathematics Division without
affecting its performance.
BYTE: Was it power-hungry?
IHW: It consumed somewhat less than
10 kilowatts, which was quite low. But
we didn't have any forced cooling,
and perhaps the construction was a
little too compact for that. When we
were assembling it. we were, of
course, standing in front of it all day.
It was like working in front of a IQ-kilowatt fire, a rather trying experience.
BYTE: Did you, have much component

IHW: Yes, that's right.

trouble?

The completed chassis would have
started to arrive, I imagine, well

IHW: Not really. Our main problem
(continued)
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• 180 cps dataprocessing printing
.90 cps text quality printing
.30 cps letter quality printing
• Dot addressable graphics
• Bit image or raster graphics
• 10, 12, 13.3 and 17.1 cpi allows
for up to 136 char. on 8 in. line
• IBM compatibility
• Serial and Parallel interfaces
• Bi-directional tractors
• Multipart forms handling

3 speeds and graphics, too.
Dataproducts 8010-under $550 at MY,.
Whether you buy, lease or rent, you'll find MTI is the one source
for all the computer and data communications equipment, applications expertise and service you'll ever need. At great prices. Call us.

A SUBSIDIARY OF DUCOMMUN INCORPORATED

Computer & Data Communications Equipment
Sales / Leasing / Service / Systems Integration
Digital, Inte~ Texas Instruments, Hewlett-Packard, Dataproducts, Diablo,
Lear Siegler, Esprit, Link, C.ltoh, Racal-Vadic, MlCOM, Yen-Tel, Develcon,
PCl, U.S. Design, Digital Engrg., MicroPro, Microsoft, Polygon & Select.
New York:
Outside N.Y.:
516/621-6200 800/645-6530
718/767-0677
518/449-5959

New Jersey:
201/227-5552
Pennsylvania:
412/931-9351

Ohio:
216/464-6688
800/521-0167
513/891-7050

Kentucky:
502/426-1497
California:
818/883-7633

INTERVIEW

was with germanium diodes, which
fortunately we didn't use on the same
scale as SEAC. We used them for
some gating requirements. Because
our machine was so compact and
didn't have forced cooling, the diodes
were working at a temperature which
was much higher than specified by
the manufacturer.
BYTE: So they would fail?
IHW: Yes, there were some good
diodes and some bad diodes. The
bad diodes would fail after perhaps
a week in the computer. A good
diode, on the other hand, would go
on almost indefinitely, so bad diodes
were eventually weeded out.
Then came a key stage in the assembly of the computer. This was the day
the first delay-line chassis was integrated. This was designed by
Newman, and, as usual. he joined
Alway and myself while it was installed, but from then on he stayed
with us. The three of us worked well
together and debugged the whole of
the rest of the machine.
BYTE: When did the first program run?
IHW: On May the tenth, 1950. It is interesting that. unlike Wilkes, who had
built everything he intended to have
and then made it work, we added
chassis by chassis as they were completed, and as soon as it was possible to do something (which was as
soon as we had the control unit working, the adder and the subtracter, the
logical operations and one long delay
line). we tried it.
BYTE: How would you feed the data in?
IHW: Oh, at that point we fed the instructions in (in binary) from a set of
32 keys. When it worked on May the
tenth, it could perform only the simplest of programs. In fact. our first program achieved the following: it took
the binary number set up on the 32
keys, and every major cycle it added
that number into the accumulator until it overflowed. Now, in addition to
the 32 input keys we had a set of 32
output lights. When an overflow took
place, the program put on the next
light. So successive lights would come
on at a speed which was directly

For distributorship information and product details, please contact:

Ampere. Inc., Asahi Bldg.. 5·20, 7-chome Nishi-Shinjuku, Shinjuku-ku, Tokyo, Japan
Phone: 03-365-0825, Telerax 03-365-0999, Telex J33101 AMPERE
IP Sharp Mail Box Code: AMP (Group Code APLWS)
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related to the size of the number on
the switches. Now this program, admittedly rather small, had to be fed
in one instruction at a time, in binary.
from the 32 keys. At the time the
design of the delay lines needed improving; the amplifiers were somewhat unstable. So we kept feeding in
the program, and it kept being forgotten before we could complete the input. So [ said to Alway, "Let's try it
four or five more times, and if it
doesn't work, we'll call it a day and go
home:'
Well, we put it in about four times,
and suddenly all the lights came on.
This could have happened in any
ease, and it didn't guarantee the program was working. However, we made
the input number smaller and the
lights came on more slowly.
BYTE: So the amplifiers had settled down?
/HW: Yes. Then we doubled the
number, and the lights came up twice
as fast. We made the number three
times as large and they came up three
times as fast. On a binary machine
that was quite convincing, so we' said,
"It must be working," and went home
rejoicing. That program later became
rather famous on the machine. It was
known affectionately as "Successive
Digits" or "Suck Digs:'
Sometime before this, leddy Bullard
(later Sir Edward) had succeeded Darwin, and when he visited the Electronics Section (in late April 1950) he
asked me how it was going. I replied
that we should have something going
in a week or two. Bullard was a very
forthright chap, and he said with
some scorn, "Come on, you can't pull
the wool over my eyes. I've heard it's
going very badly." (He had heard this,
quite justifiably, via Harry Huskey.) [
said, "You may well have heard this,
and indeed it was true, but it's coming along nicely now, and in a week
or two I confidently expect it to be
working."
Naturally. when it did work, I tried
to get in touch with him as I had
promised to do. I tried to phone him.
He wasn't there. Now the machine
wasn't really very good at that stage

r-:-------

---~-----------1

Heath Company, Dept. 334-262
Benton Harbor, Michigan 49022
Please send me the latest Heathkit Catalog Free.

Name _ _-::-_...,.-_-::-

"--_ _

Address

City

_

State

_
Zip

LA subsidlsry of Zenith Electronics Corporation

_
~

CL-777D

(continued)
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Here are 69 reasons
to buy at Elek-Tek,
not to mention the
fastest delivery
anywhere.
PRINTER ACCESSORIES
1. FR 192
Epson 80 col. ribbon
. $ 3.50
2. FR 193
Epson 132 col. ribbon.
5.00
3. FR 153A
OKI & Gemini Ribbon
2.50
4. FF 7353
80 col. printer stand
(metal)
15.00
5. FF 7354
132 col. printer stand
(metal)
18.00
6. CB 5809
IBM PC to Epson cable,
8 tt,
20.00

..

..

24. Amdek 310A
Amber Monitor
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

,$ 160

Other Amdek Monitors . CALL
AST Six Pak +
Multifunction Board, 64K
250
AST Megeplue II
Multifunction Board, 64K , ,250
AST I/O Plue II
Multifunction Board, OK
125
Ouedrsm Ouadboard
Multifunction Board, OK
210
Ouadrsm Ouadboard
270
Multifunction Board. 64K
Ouadeolor I
210
Graphic Board
Paradise
Modular Graphics Card , 290
Hercules
Monochrome Card
329
Hercules Color
Color Graphic Card
170
Novation 4905911
Modem wfsoftware
.320
Novation 4905921
Internal Modem w/software .320
Hayes 1200B
Internal modem w/software .399
Anderson-Jaeobson1212-2COl
Internal modem wfcrosstalk .360
Anderson-Jaeobson1212·2C02
Modem w/crosstalk.
2nd ser, port
400
TEAC FD55B
'/, hI. DSDD Disk Drive
129
Swltehcraft Keyboard
175
13 prog. keys, heavy duty
WICO 500110
Analog Joystick
36

Save 300/0 to 430/0
off Manufacturer Suggested Ret. prices on

EPSON • Okidata • Gemini • NEC
• lOSHIBA • COMREX • TIX
EPSON<!J
7.
8.
9.
10.
11.
12.

RX 80 FT +
RX 100
FX 80 +
FX 100
LQ 1500 par
CR II Comrlter .

$ 275
.375
,375
.575
1150
.360

~@If
13. Gem,nl lOX,
14. Gemini 15X
15. Delta 10

235
365
360

OI(lo.\TA
16. Ok,84
17. Ok,92
18. Okl93

. CALL
. CALL
, ,CALL

OTHER PRINTERS
19.
20.
21.
22.
23.

TTX 1014
SCM 0200
NEC 3510 .
NEC 3550
Toshiba P1351

maxe

42. MFl
3'12" SSDD
43. MF2
3'12"DSDD.
44. MDl
5V."SSDD
45. MD2
5'/<"DSDD
46. MD2DD
5'/<"DSDD/96 TPI
47. MD2HD
5'/<"DSDDIIBM AT
48. FDl
8" SSDD
49. FD2
8" OSDO

21
$ 34

29
.50
16.50
.21.50
35
45
32
,37

5'/." SSDD
58. Dye 22
5'/." DS,DD
59. Dys 33
5'/." DSDDf96 TPI
60. Dys 24
5'/." DSDDflBMAT
61. Dys 8128
8" SSDD
82. Dys 8228
8" DSDD

. CALL

26
45
50
27
32

16.50
,21.50
35

wabasH
63.......B 1111
5'/." SSSD
64.......B 1212
5'/." SSDD.
65.......B 2222
5'/." DSDD

51/4" Head Cleaning Kit
3'12" Head Cleaning Kit (20 cleanings)
Media Mate-Holds 50 5V." disks
Media Mate-Holds 30 3'/2"

-Inc _

20

.35

CALL TOLL FREE 800-621-1269 EXCEPT

~LJ~K.~~K
__ ~
. I __
4

DDY$.flf.!.
51. Dye 12

3M
50. 3M3SS
3'12" SSDD
51. 3M3DS
3'12" DSDD
52. 3M5SSDD
5V." SSDD,
53. 3M5DSDD
5'/." DSDD
54. 3M5DSDD96
5'/<" DSDDf96 TPI

$ 360
390
1350
1600
1190

and might stop working at any time.
The director could not be traced, and
I was pacing up and down, saying,
"The bloody director is never here
when you want him," when he
stepped into the room via the window. His opening words were, "Here's
the bloody director. I hear it's working:'
I showed him this program, and he
played with it and agreed that it was
working. Then he turned to me with
a grin and said, "It may be working,
but the program's somewhat less than
epoch-making," with which we had to
agree, but it was very heartening for
us.
We continued to add the chassis
one by one, and by the end of June
most of it was assembled. We didn't
at that time have a multiplier. nor had
we planned to have one, on Pilot ACE.

Illinois, Alaska, Hawaii

6557 N uncaln Ave. ChIcago, Il 60645
(312) 631 7800
[312J 677 7660

12.50
13.50
15.50

BYTE: You would use successive addition?
jHW: Yes; it was to be done by a subroutine, optimum coded so that it was
not too slow. In fact the optimumcoded version was about as fast as
the automatic multiplier on ED5AC.
So as soon as it began to do significant things, Bullard began to press us
to have an Open IHousel Day and to
demonstrate it to the world. Well, I
was a bit anxious about that because
it wasn't really reliable enough. The
amplifiers on the delay lines were still
inclined to be unstable. However.
Bullard was a very impetuous man,
and he finally landed us with these
"demonstration days."
BYTE: When was that?
jHW: It would have been November
of 1950. By that time we could do a
variety of significant things, but it was
still not a very reliable machine.
One of the troubles we had at that
time was with the power supply-not
our power supplies but that of the
Central Electricity Generating Board.
For instance, in the evening when
everyone arrived home and switched
on electric fires, the voltage would
drop suddenly, and that gave us
problems.
BYTE: Historically there was a coal shortage
(continued)
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1·800·528·1054

CALL TOLL FREE
PRINTERS
Anadex
9625B
WPGooo.
DPG500

Brother
DX-15
HR-25
HR-35
C-Itoh
A-IQ-30.

51129
.52039
.52259

*SPECIALS OF THE MONTH*

.5369
5649
.. 5875

COLUMBIA COMPUTERS
All systems include fifteen software packages
with a $3,200 value.

.5479
.5909
51049
.5315
5389
.5459
... 5335

F-l0 Parallel or Serial
55 CPS Serial or Parallel.
8510 Parallel (Prowriter) .

B510SP
B510SCP
8510 BPI
Comrex
CR-2E
CR-4
420.
Datasouth
DS180
DS220
Diablo
620.
630API
630ECS .
630 ECS/IBM

MPC4210 MPC4220
MPC4610 MPC4620 Columbia VP

.Call
... Call
.. Call

PRICED TOO LOW
TO PRINT

.51149
.51469
... 5684
.51499
. 51669
.51669
.51139
52649
.5529
.5759
.5839
. 51639
.. 51719
5999

Series 36.
BOIF

P12CQI.
P32CQI
S32CQI.
P38

S38

Cl50
Epson All Printer Models.
Inforunner

.Call

VIDEO TERMINALS

COMPUTERS

ADDS

Altos All Computer Models
Columbia .
Corona
PC-22 Dual Drive,
PC-HD2 Hard Disk.

,5469
.. 5469
,,5485
,5849

A-2Green.

A-3.
Viewpoint 60
Viewpoint 90

Altos
.5699

Smart It.

,5244
.5499
5299

Riteman w/Tractor .
Riteman 15.
Rlleman Blue w/Traclor .

Juki
.. Call
5500 .
.5399
6100 .
.5699
6300
NEC
,,5639
20'0,20'5,2030
.5669
2050,
,51215
3510,35'5,3530,
3550 .
" " " ,,51359
51649
77'0,7715,7730
, ,51779
B850
,Call
P2, P3,
,Call
Okidata All Printer Models,
Panasonic
1091
",5275
"", . . 5439
'092,
1093. ,
"""",5709
Silver Reed
",
,5235
EXP400 .
EXP500 Parallel.
EXP500 Serial.
EXP550 Parallel.
EXP550 Serial
770 Parallel .
770Serial.

Call for Prices.

"",,,,,5295
, ,5295
",5399
.5399
"",5705
.5705

Star Micronics
All Printer Models.

Tally

,Call
.. 5245

Spirit8D

Toshiba
P134Q Parallel or Serial.
P1351 Parallel or Serial .

,,5709
.51215

PLOTTERS

Qume
5399
",5419
,5816
5850
.5449
.. 5519

OVT 102 Green
OVT 102 Amber.
OVT 103 Green .
OVT 103 Amber
OVT 108 Green
OVT 108 Amber.

Televideo
910

.5439
5559
5515
5635
.5700
",5905
.5985
.5979
,5385

910+

914
924 ,
925 .
950,
970,
SOOA (User Station).
Personal Terminal

Wyse
50
75 ,
Zenith Z-29 .

.5489
,5565
.5599

MODEMS
Anchor Automation
..Call

Anchor Express
Mark XII

.5239

Hayes
Smartmodem 300 Baud.
Smartmodem 1200 Baud
Smartmodem 1200B Baud (IBM)
Micromodem liE (Apple) .

Novation Smart Cat Plus.
Racal-VadicAIl Models.
US Robotics Password 1200 .

.5185
5445
5379
5209
5315

,.Call

PPC-2 Portable/Dual Drive.

MONITORS
.. Call
.Call
,51919
.52999
. ..... S 1&89
. .52599

PPC-HD2 Portable/Hard Disk.
Leading Edge Personal Computer.
NEC
PC-8201 Computer.

PC-8201A-90 Battery Pack ,
PC~8206A

32K Ram .

PC-8271A-Ql AC Adapter,
PC-8271A-Q2 AC Adapter .
PC·8281A Aecorder

Call

,.5315
,,515
"".5215
,,516
.516
,.589

Northstar
All Computer Models.

Sanyo MBC-775 Portable
MBC-S50 System
MBC·555 System
MBC~55O-2 System
MBC·555-2 System.

MBC-885
Televideo
802 H
803.

803H.
806/20.
TPC-l
TPC~2 Dual Drive.
Tpc·2 Single Drive.

1605.
Visual Commuter.
Zenith
Z-150 Single Drive.
Z-150 Dual Drive
Z~150W/10 Megabyte.
Z·l60 Single Drive ..
Z·160 Dual Drive.

.. Call
.. Call
.Call
.. Call
Call
.Call
.. Call
.54285
.51765
'" ",52850
.54640
..5869
,51749
.51509
.51909
,From 51469
. Save 25%
, ,Save 25%
"Save25%
.. Save25%
. Save 25%

5319
.. 5175
".5199

Enter

Amdek All Monitors
Princeton Graphic
HX-12
Sanyo
CRT-30.
CRT-36
CRT-50
CRT-70
Taxan

"Call
..5479
""",,599
.5149

",,,,,, .. Call
.5549
"""" ,,5125
",,,.5134
5399
"'" ,,5410

121 Green .
122 Amber

420 RGB
425 AGB/Green

Zenith
ZVM·122 Amber
ZVM-123 Green .

ZVM-124
ZVM-133 Color/RGB.
ZVM-135 Color/AGB W/Audio .

DISK DRIVES

.595
,,595
.. "",5129
.5410
""",5459

Alpha Omega Turbo 10
Iomega

",,5739

Bernoulli Box for IBM
10 Megabyte
20 Megabyte.

51950
52660

Rana
Elite I
Elite II
Elite III
Elite 10H/Apple ..
Controller CN/Drive Only)
1000W/DOS.for Atari

TECMAR

"'"

.5179
,,5339
"".5405
"" ,51080
, .. 569
",,5305
.",5449
,5225
.5299
.5299
,5399

Graphics Master .
126K Dynamic Memory .
256K Dynamic Memory
Captain 128K .
Captain 256K .

BOARDS
AST Six Pack Plus.
Paradise

,5285

Modular Graphic 06-A 1
Five Pak

",.,5275
.. 5159

.5780

Sweet-P600

_GEMINI_
10Xor10XPC
with
Cable & Paper
Su~rPrice

CALL

2222 E. Indian School Rd.
Phoenix, Arizona 85016
Store Hours: Mon-Fri 10-5:30 Saturday 9-1
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1
Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty, Please add
$8,00 per order for UPS shipping. Prices & availability subject to change without notice. Send cashier's check or
money order", all other checks will delay shipping two weeks,
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at that time?

it never once worked. You will find the
early years abound with such badluck stories.
'
[ must confess to having been pessimistic. We decided to have two
popular programs for the daily press.
For the first. they would give us a sixfigure decimal number and the computer would tell them if it were a

JHW: Yes. Such things added to our
difficulties. We knew. too. that when
SEAC had had its first demonstration-a little before us-it had been a
fiasco, even though SEAC had, in
general. been working reasonably
well. During the whole of the time
allotted to the press demonstration,

prime, and if not. output a factor.
For the second program, they would
give us any date from the year 0 up
to the year 9999 and it would output
what day of the week it was. It
covered both the Julian and Gregorian
calendars and dealt with all leap
years, In all. quite an amusing little
program. Mike Woodger produced
that program.
BYTE: And where did he discover the tech-

v

nique?

v

v

Software Tools for Serial Devices
v

Are you developing a C or Pascal program that will
include functionality like this?
• File transfer between computers
• Realtime data acquisition
• Printer/plotter control
Blaise Computing Inc. has a
set of tools for you. ASYNCH
MANAGER" is a library of software routines, including all source
code, which will dramatically re-

driven routines and Oexible buffer
sizes are featured.

As with other packages in our
Programmer Productivity Series,
there are no royalties for incorporating our routines into your
systems. Other high-level language
interfaces are planned. Contact us
directly to order or to obtain additional specifications.

duce the amount of time you need

to get your applications working.
/'

V

Using ASYNCH MANAGER:you can control any hardware device employing the RS-232 interface on an IBM PC or operationally
compatible micro computer. Moreover, your PC will be able to operate at fast speeds. since interrupt-

ASYNCH MANAGER"
$175,00 includes the first language
interface, second language $75,00
additional.
cation, program chaining, file and buffer
handling from within your C or Pascal
program-Sl00

Other products to speed your development projects in C and Pascal include:
TOOLS" comprises a library of routines
providing a$lvanced Siring handling.
forms utilities, screen handling and
more. Features a general BIOS gate$125
TOOLS 2'· is a second library of routines focusing on DOS 2.0+ operating
systems capabilities. Perform memory allo-

•

v

VIEW MANAGER'· is our screen de·
velopment system which dramatically
reduces programming required for
screen displays. Block mode data col·
leclion. verification, overlays are all
featured-$27S. Source Code for routine library-S1S0

-BLAIS--E"'-COM-PUrI--N-G-INC-.

BYTE: They had a machine too, didn't they?
JHW: They had a little hookup at that

2034 Blake Street Berkeley. CA 94704
(415) 540-5....1

v
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IHW: He worked it out for himself.
Such programs are good fun, of
course, but they leave one mercilessly exposed to the vulgar gaze. Someone puts in the current date, which is
Wednesday, say, and the machine'
promptly says Thursday! So they're
very much more dangerous. If you tell
the press it's solving a partial differential equation, you can swear blind it's
solving a partial differential equation
and they would be hard put to prove
it is not. Finally, we were to have one
serious program; this traced skew rays
through a set of lenses.
Well. we decided on this last program and announced it. only to find
that we couldn't get the program to
work. 1Wo days before the press show
it had still never worked, and we didn't
know whether the program had a bug
or whether it was due to computer
malfunction. Then, just two days
before the show, Alway and [ accidentally found it was a minor machine
fault which was not invoked at all in
our other programs.
We got all three programs working'
then, just in time. The arrangement
was that Bullard would entertain the
popular press and [ would give the
demonstrations. The whole thing was
to cover three days; one day with the
popular press, one with the technical
press, and a third day for VIPs including our competitors. Wilkes had his
machine running in Cambridge and
was justifiably proud of it. Williams
and Kilburn from Manchester were
also coming.

v

(continued)
Inquiry 32

You've probably
already outgrownyour
personalcornputec

You'll know you've outgrown your
personal computer the first time you
realize it won't let people share resources
or work on the same job simultaneously.
The fact is, the isolated, standalone
PC is only the beginning of how computers can meet today's business needs.
The fact is, your next step to growth
is the new leleVideol!!> Personal Mini.™
Simply plug it in and grow.
Runs PC. mini and
multiuser software.
With the leleVideo Personal Mini,
users of IBMI!!> or leleVideo Pes, Xfs,
and portable computers can share data
and expensive peripherals like printers
and plotters.

The Personal Mini dramatically increases computing power. So it not only
runs PC software, but also hundreds
of popular, fast minicomputer and multiuser software programs in your established PC environment.
And, unlike less advanced networks,
the Personal Mini never sacrifices performance or speed regardless of how
many workstations are on line. It also
offers multitasking.
Enhance your original PC investment.
Even system expansion costs are substantially less than what you'd pay to add
new IBM Pes. And your original investment in hardware, software and personal
computer education is never lost.

Your TeleVideo dealer now has the
Personal Mini. Arrange to see it today
by calling toll free, 800·521-4897. In
California, call 800·821·3774. Ask for
operator 10.
This is the first PC compatible multiuser, multitasking system. And the
computer solution you'll never outgrow.
Regional Sales Offices: Northwest (408) 74577ffJ. Southwest (714) 476-0244. Southcentral
(214) 258-6776. Midwest (312) 397-5400, Southeast (404) 447-1231, Mid-Atlantic (703) 5567764. Northeast (617) 890-3282, East (516) 4964777, Rocky Mountain (408) 745-77ffJ.
IBM is a registered trademark of International Business Machines.

The TeleVideo Personal Mini. The first PC compatible multiuser system.
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191

eSANVO
OSANVO
Sanyo 550 & 555 PC's, Buill'in software
includes Easywriter, Easy Filer, Word Star,
Calcstar and more. Great Prices.
Computer Rem Drive

550·1
550·2
555·1
555·2

Price

128K'180K(ldrNtI
CAU
128K' 360K(2 dnvesl CAU
128K' 360K (2 dr....1 CAU
128K' 720K (2 drNts) CAU
'EXPANDABLE TO 256

OTHER COMPUTER SPECIALS
IBM PC and PCXT in stock,
available at special prices.

. CALL

ALI'A ... CPII C••,.t.,.. 64K
memory workhorse at super special
prices.
1/55
.. SIGO.
2/55
S7IO.
2/05 ... St •••
ee. ..-fuliline.
. .. CALL

DISKS & ACCESSORIES
Pric. per 5'4· Olslc
•
III'
AT
..,. 11111 11111 • TPI • TPI • II.'
10
1.14 2.11 I.. CAU
100
I." I.. 1.11 I..
CAU
200
U7 I.. 1.11 1.7.
CAU

,1.1.

. . . ." .
..,. ..111 11111
10
1.11
100
1.14 Ut
200
Ut 1.17

,1.1.

..
I'
AT
• TPI • TPI • II.'
1.11 '.n
4.17
I.n U'
4.•
1.71 •.•
4.•

IIUIU
II
II
AT
..,. ISIII IIIH • TPI • TPI ••1••

10

100
200

t.

'11.11
.• 1.14
I."

I..

1.11

1.7.
1.71

1.13

I..
I..

1.11
1.11
1.14

30 Mec:lnlos/l 31't· disk,n,s in Am.ray
dlskbsnk

.. S135.

U·. . . . IIIIEmI

. . . 4I'llt ...., ret..........Icll
50 top quality ds/dd diskettes packaged in
an Amaray Media Mate 5. Only

sn.

AB carrys all major braRds...3M, Verbatim,
Maxell, Wabash, Sentinel, Dysan...in all
popular sizes and configurations. CALL for
super prices.

IIIIITIUII

All Zeniths fully software & hardware com·
patible with the PC and XT .superior
keyboard:
Compuler Aim Drive
Porls
Price
ZF·151·2' 128K 360
IPLl2 SER CALL
IF·'51·52 320K 720 (2 drovesllPU2 SER CALL
ZW·'5'·52 320K 106 MB +360 lPU2 SER CALL
ZF·'61·21· '28K 360
'PU2 SER CALL
ZF·'61·52· 320K 720 (2 droves) ,PU2 SER CALL
·Port.bIe
Personal Pearl database manager only
$100 with any Zenith System purchase.

,......c
Panasonic KXP 1090, IBM cable.
Friction and tractor.
Reg. list $430.•0.1210

Symphony (Lotus) . .
.
411.
PFS:Report (Software Pbshg.)
7••
PFS:Write (Software Pbshg.) .
. . I'.
dBase III (Ashton-Tate). .
. . 410.
dBase II (Ashton·Tate)
321.
Framework (Ashton·Tate). .
410.
Multimate (Multimate).
.
320.
Chart (Microsoft) . . . . . . . . . . . .
n •.
Multiplan (Microsoft) . .
. . 121.
Wordstar (Micropro)
311.
J.K. Lasser's Your Income Tax
Book and 2 diskettes
(Apple & IBM only). . . . . .
.
41.
Your New Baby. . . .
.
2••
Kermits Story Maker.
.23.
·",..••I'etrI 1......IIIftI-Data•
base filing/feporting system '" 1211.

We carry lull software lines by Electronic Arts. Scholastic, Scarborough,
PFS. Spinnaker. Batteries Included. Others. If vou don't see it here. CALL.

OUTPUT DEVICES
Prl...,. q

MONITORS

U.""II.

ICIer

.1 '.

31·12"
IPlC.Al....

, 11

11

'
.

n.tTI

ZVM-124 12" amber-22 MHz TTL
for IBM
SI50.
PI.AII.IC
12" Green 20 MHz (Sound). . .. S137.
12" Amber 20 MHz (Sound) .
141.
IllelIlNG.1
ECM 1226-12" Green
Sli.
ECM 1302-1-13" Color RGB
111.
ECM 1302-2-13" Color (Hi Res)
33D.
. . . .11
Color 300 ..
.
CAll
500
caLL
600
call
700.......
..
call
710A........
.. call
• 1. X-TRON Monitor. . . . .
. . 121.

POWER DEVICES

I.

It.'. III.... C. 1t.1I.

11,.11.,

. . . .11, ,.......c. 0111........111••

UII-2D .lIz
I _ I I• •
meld•. lII.11y uplI" ••• eU,·

·120D11

(also .v.il.ble '0'
Alari. & Apple .t slightly higher price).
SlI,
Tech Sketch Light Pen & Micro
Illustrator
44.
MID
1
CALL
CBC 4/12 Analog to Digital
4 Chanl12 8rt. . . . .
. . n •.
Typing Tutor III w/l.ner Invaders. . . . 35.
(Also fo< AiJIJI. & 18MI
Paper Clip Word Processor
CBM/C64........
. ....... ID,
bO Column Display Card
by "Batteries Included"
. 14•.
Oracle (Consultant) Data Base
by "Batteries Included" .
. .... I'.
•••C......
by "Batteries Included" . . . . .. .. 14•.
Cable from BusCard 10 parallel Printer ... 25.
All other "Batteries Included" items
in stock.
. .... CAll
FOIITII'er PIlle 14
(Full Fog. Model) by C giIe/R~ey
5D,
DItt. Dlsil .. (e," IIIIIC
"
....
I. ClIIY ,mKtltl)
, 31.
Stat for PET/CBM/C64
'5.
Comprehensive Statistic.1 Analysis Routines
• II'. CI4 '...... lit: 'ncludes BusCard
II. IEEE cable and MSO SlJlIOfdrive
500.
KMMM PASCAL IV.l (C64/PET)
'5.
NEW +4 PASCAL.. .
CALL
FW·FILf II-U••r ." • •". I.t·
III
••IIIt.'. III'" lIlI... '.clll4•• r ert
.,'t.r I ••
relltl••..... 5••
Petscan-Connect up to 37 CBM/PET
computers as networked cluster to shared
drives & printers.
. .. Clll
C·Scan-Connect up to Bcomputers (C 64,
VIC 20, or similar buss) to shared drives
and printers. .
. . . 125.

..,...rt

------------------------_.

·A.,.,.........1.
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WC6420 Auto Modem

SOFTWARE HIT PARADE
Math Blaster! (Davidson) . .
. ... II.
Typing Tutor III (S&S) .. '.
. . II.
Alphabet ZOO (Spinnaker). .
22.
Success with Math (CBS)
1..
Typing Tutor II (Microsoft).
.
1..
Algebra I (peachtree) . . .
. . n.
Story Machine (Spinnaker)
.. 22.
Word Attack! (Davidson) . .
.
II.
Get Organized! (Electronic Arts)
131.
Spotlight (Software Arts)
12..
Microsoft "Word" (w/Mouse).
. . 321.
Unix Operating System for PC
caLL
Copy PC
21.
Flight Simulator" (SUb Logic)
3..
1-2-3 (Lotus).
. .. 211.
PFS:File (Software Pbshg.)
. . ...

Datash,eld back-up power source
Mini Flip 'N File (50 5" _ I
S17.41
200 PC-200 wall. . .
. SU5.
Rolltop 100 (100 disks.
300 XT-300 watt. .
310.
10 dividers) ..
H .•
"BITS" Power back-up-2S0W . .
••
Mini Kas-ettel1 0 (fo< 5" disks)
True uninterruptable
tl2.21
tOI2•• II.
Brooks 6 Outler-Surge Supressor/
It. •
Noise Filter . . . . . .. .... .
14.
Innovative Concepts-fold out style for Computer Power Inc.·SOO VA
132D.
5" disks:
Tripp Lite 425 VA
310.
Flip 'N File/2S.
. tUI
Flip 'N File/50. . . .
. . ft. •
Smith & Bellows Wooden Storage
0N0ri0g 1oIonooIion: ()rde< by check. MasterCard or VISA
Boxes for 5" disks. Natural or dark finish.
Personal checks ,ale 15 days to clear no .i.lL1g OIl C!!tliled
For 50 disks . . . . . . . . . . . . . . . . . . 1••
checlts JI """"'Y orde<s Add JOt "-'!l and /lardonq OIllil
For 70 disks .. . .. .. .. . .. .
.U
orde<s I........... 52 001 Mao! APOFPO A. moy I"II-"e addo·
For 100 disks ..
.. ..... 24.
..... ctlOrges ~ , . - . add 6'0 sales ,•• 1IA ,......"s
add 5'0 AI
,.qect to ..~ PIc.. sm,ecl 10
PlII-"HEAD" disk cleaning kit
c"__
.._lOquaiot>ededucol""'"
(w/2 disks) ......
. .... It. •
rnst_ut""" ReQuesIs tor bod OIl _
'eq""omen~ "'lied
IBM drive analyzer (Verbatim) . . ft. •
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commodore
commodore

~lrNldata
Systems

Int"":

-

.

Star Micronics Gemini lOX
- 10- c roage. FIll20 CPS....
. SHI.
III'
1
1. 24'111.
...
CAll
....
111_ D·IO- T,ICI., F".
250.
......,.. + .
Okidata 92
.
... CALL
Amdek Printers
5025·25 CPS O.isywheel. 2K Buller
CAll
5040·40 CPS O.isywheel. 2K Buller
CALL
5055·55 CPS o.isywheel. 2K 8ufter
CALL
Brother HR·3S Daisywheel·
35 CPS Bi-Directional .
Brother HR·2S Daisywheel23 CPS Bi·Directional . . . .
. .. 14••
Brother HR·1S Daisywheel·
13 CPS Bi·Directional .
...
Star Radix 10
Star Radix 15 .
...HI.
C. Itoh
Prowriter I (Parallel) . . . .
. .. call
Starwriter (40 CPS)
caLL
Diablo 620 (Daisywheel)
call
IBM Parallel Printer Cable.
. . 1••

-....,

......

......

COMMUNICATIONS
Mark X Auto Dial/Auto Answer
Sl1 ••
Anchor Mark XII Smart Modem
!til,
Hayes SmartModem 1200B
411.
(inctudes Smartcom II sohw...e)
Hayes SmartModem 1200/300.... 4".
"Crosstalk" software.
. . 131.
• Voad keybolrd-phone IOftwar. for
IBM PC 8nd compatibles. F••tur..

=I,.":r~I.~i~~.':~o.t~All

r-------------,
FREE CATALOG I
I

I This ad space can accommodate only a I
of the exceptional values available
II few
from AB. Our latest catalog is packed w~h I
fantastic buys, lop brands. lhousands of I
items. For a free copy call or write. -.l
IL-

IETC.
. . .t. T.cll.I.., T•••••t. Drllll-

supe, new system. PuIS 3.3 M8 on 5% lIoppy
Fo,·
mats to 28 FOf PC Xl ownecs, an ahernative to hard
disk. 4dISk back·"" '0 megabytes
CALL

.lecH.t., Orl".. (10 MB)
7.11.
" ,••1. . . . . .1.' &,...lIle•
C.....
.
310.
" ,••1•• 5 lIull.
. . . 113.
....,.. O•••II.....
port. s.,i.1
port. clock/c.lenda'.
No RAM.S!". w/64K-$371. w/384K-$4I1,
.A.OII .AI 1,.,lIle. c
'.r
II. PC (Includes Halo softwa'.I
200,
Hercules graphics board
3511,
Votrax speech synthesizersPersonal Speech System
24•.
AST-full line of IBM cards & Boards. CAll
Keytronics 5150 keyboard.
. 17•.
Koala Pad (w/software) . . . . . .
. II.
4164 Chip· Memory expansion for
IBM, 64K...........
..3'.
Interface Cables-6, 10, 12 ft. all
popular connectors
CAll
(Dealer inquiries invited)

-p.,.II.,

ORDER LINE, 9 AM·6 PM EST

800-&11·1111
(IN PA., 215-822·7727)

CUSTOMER SERVICE

115-811·7717

c=.
ABComputen
252 BETHLEHEM PIKE
COLMAR. PA 18915

Inquiry 7

INTERVIEW

time, but it could scarcely be called
a computer. They hadn't built the
Mark I by that time. Their little hookup was the first anywhere ever to run
a stored program. It worked in \947
and found the highest common factor of two numbers. This was, of
course, a great deal smaller even than
the Pilot ACE. However, it was an impressive "first" and I well remember
being very heartened when I saw it
working.
My point then, is that Open Day was
doomed to be a failure. The plan for
the first day was that Bullard was to
entertain the press upstairs, while
downstairs we made sure the computer was working. We were to receive
a signal when Bullard was almost
through. We did, and immediately the
machine stopped working. We found
out. almost at once, that it was a
chassis associated with one of the
delay lines. We plugged in a spare, but

2

YEAR

unfortunately we knew that the
amplifier, as it warmed up, would
become unstable; the amplifier would
then need to be retuned and in 10
minutes all would be fine from then
on.
So we were expecting to run into
trouble almost as soon as the demonstration started. Well, the press arrived. They threw numbers at us and
the computer factorized them like a
charm. It was indefatigable!
We moved on to the "dates" program. It worked as it had never
worked before: the day of Trafalgar.
Waterloo, King George V's birthday.
We moved on to the ray tracing. It
traced rays like a fiend; nothing could
stop it. It continued in this vein from
10 till I o'clock. Then the press went
away to lunch. We immediately looked
at the output from the delay line, that
is, the shape of the pulse coming out.
It was the best output we'd ever seen!

WARRANTY

ON

CARD

!!J!byle
GUARANTEED

The computer
factorized numbers
like a charm.
Further press representatives came in
the afternoon; still a faultless performance.
The next day we had the technical
press, and it was the same story.
Never before had it worked for anything approaching this time period
without a fault. The third day the ViPs
came. Surely it would let us down
now? Not a bit of it. Wilkes was there.
I have always found him a very fair
man, but naturally he was not prepared to give anything away. He didn't
get a chance; it was perfect. It had
already been decided that there
would be a fourth day when it would
(continued)

AND

Yes, send me more
Information on:
o 10 Mbyte Disk Drive
o 20 Mbyte Disk Drive
Unde Technology, Inc.
8820 S. Sepulveda Blvd., Suite 204
los Angeles. CA 90045
NAME

SUggested rdaII price 51095

TO OIIDBI saND CHECK OR

"4.~PRICE

MONIIY OIIDIIR 101

ADDRESS,

UndeT........." Inc.
8820 S. 5epu1l.teda BM:f.,

ClTY

100% refundable within 30 days.
For IBM pc. & c:orrptibIes. 2
Years warranty on disk c:IrI\ie and

COl moiler

card.

• HaIH1l!ight drive wiIh
COI'ttJ'oIIer card
• Low error rate
• Lowpower
• High performance and
reliabiiity
• Easy installation
20 . . , . . far ·1,....

Inquiry 182

DRIVE

_

_
STATE _ _ ZIP _ _

SuIte 204
Los Angeles, CA 90045
OR CALI. TOLL . . . .
I f8ClOt 227-2400 ext. 974
In QIIIIbmII C4IlI

I f800J 772-2666 ext. 974
VIsa and MasterCartl accepted.
QIbr1la Il!SldMls add 6~" SIIes lU.

........
......- -.....
...... ,••,'...,.11

'IIM Is a I'l!glSlMd trDmarlc d IrolernalklnaI
IIuisln5 MachInes Col'p.
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INTERVIEW

timacy gained with the computing
process was fully comparable with
that which one gets on a hand desk
machine. where perforce you see
every number. But on ACE that
familiarity was gained quickly and
painlessly. This experience was invaluable. Is there any way you can get
it now? Of course there is. but one
needs to know what is worth having
and to have the incentive to output it.
BYTE: I would say my own experience is that
we are transferring large-machine."faceless"
programs down to the personal computers.
where in fact one can go back to the ACE
ideas.
Photo 2: A hand-cranked desk calculator. like the one used Olj Wilkinson to perform
numerical analljsis during World War II. This machine was manufactured Olj Brunsviga.
be put on show for the staff of NPL.
This was a Saturday. The computer
had a small fault before our audience
arrived. but we soon put this right.
and once again it performed flawlessly. The chances of such a performance
must have been a million to one
against.
On Monday we came in feeling
rather jubilant. The computer was
down. and it took us about a week to
get it working again!
BYTE: Today a lot of people are coming into
computing with no background in calculation.
Many of the machines they're using don't have
the properties that ACE did. with doubleprecision accumulation of inner products. People have very little knowledge of this. How
can these ideas be got across to them?

jHW: It's a really difficult question.
and I wouldn't claim to know the complete answer to it. Our experience
with the Pilot ACE was really rather
special. In order to get the most out
of a machine with such a small store.
user cooperation was essential on a
scale which in many ways is not
achieved even now. This gave one an
intimacy with the machine; we were
forced to look at the numbers and
thereby achieved a deep understanding of what was going on. One can.
of course. do this with modern computers; indeed the potential for doing
it is actually greater. but one has to
194
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realize what it is one should be doing and why. For iterative methods we
used acceleration techniques which
were actually under the direct control
of the operator. (For instance. when
we were using the power method for
the determination of the dominant
eigenvector of a matrix. we could
follow the progress of the vector on
a cathode-ray tube screen. We had a
cathode-ray display which showed the
contents of any long delay line. We
would look at the screen (which
showed 32 components of the current
vector). and we would see how fast it
was converging. We would put a piece
of paper over it. and we could say. for
example. "It's gaining a binary digit
every three iterations. so the ratio of
the dominant to the subdominant
eigenvalue must be about 2 to the
power Y):' We could then set up a shift
of origin on the input keys that would
give much faster convergence.) This
work was commonly done by assistants who were in no sense qualified
mathematicians. but they became
very expert indeed. It is surprising
how well they understood the battery
of acceleration techniques available
and how efficiently they used them.
When later we went over to more
automatic techniques. they complained we were "taking the guts out
of their work:' They really loved these
early programs. The familiarity and in-

jHW: Yes. I agree. The potential is
there. and it's much greater. really.
than it was on ACE. But in my experience. many people who do computing are reluctant to look at numbers.
At Stanford the general level of our
students has been pretty high. but I
would say their main weakness is in
their inability to look at outputs and
extract the meaningful information in
them. In fact. somewhat to my surprise. they are generally less efficient
at this than the assistants I used to
have at NPL in the ACE days. in spite
of having far superior mathematical
qualifications. Most of those assistants had experience with desk computers and had learned to "look at
numbers:' The Pilot ACE forced them
to continue with this habit.
I certainly do not want to suggest
that the way to acquire this habit is
to serve an apprenticeship on hand
desk computers. but we have yet to
learn how to instill the relevant knowledge. _
FURTHER READING
This interview examines lames H. Wilkinson's role in building the computer designed by lUring. For additional information on this subject. see Wilkinson's "lUring's Work at the National Physical laboratory:' in A Historlj of Computing in the 'TWentieth Centurlj. N. Metropolis. j. Howlett. and
G. C. Rota. eds. (New York: Academic
Press. 1980) and his articles on this topic
in The Radio and Electronic Engineer (July 1975).
plus a transcript of an oral history in
Pioneers of Computing. C. Evans. ed. (London:
Science Museum. 1975).

HOW TO BUY SOFTWARE
WHEN ALL THE .ADS
LOOK THE SAME.
W

e know it's hard to choose
a software house. All
the ads say the same
thing- "Lowest prices;' "fastest
delivery;' "best support;' "biggest
inventory:'
Trouble is, although the
claims are the same, the companies are very different. Which
is why we want you to know
some important facts about us:
800-S0FTWARE is one of
the oldest and most repuItable• firms
in the industry. Our
customers include IBM, GE,
Hewlett-Packard, Xerox, AT&T,
and thousands of other satisfied
buyers.

We never charge extra for
Our National Accounts Pro6
• credit card purchases, nor
2
• gram offers volume disdo we process for payment until
counts and valuable services to
large software users. We offer
incredibly low prices on large
bids!
We have a giant, $1,000,000
• inventory. Which means we
can offer next-day delivery if
needed.
With every product you get
• friendly, expert technical
support. Have a question?
You'll be glad you bought from
800-S0FTWARE!
We'll match our com• petitors' prices on most
products. We never cut service.

3

4

5

the product is shipped. (Our competitors don't make this claim!)
You'll automatically receive
• our Technical Support
Newsletter-a great way to stay
up-tO-date.
We are members of the
• Better Business Bureau
and the Direct Marketing
Association.
We want your business.
• A nd your repeat business.
Which is why we work so hard to
keep you happy. Give us a call and
let us prove it!

7

8

9

CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES:
Lotu.I·2·3
$309
Lotu'lI;'lhoa

y

SOFTWARE

ASHTON·TATE'·
dBasell/1I1
Framework

Friday!
DIGITAL RESEARCH'·
FOX llo GELLER'·
IMSI'·
4·Point Graphics
PC Paintbrush
L1FETREE'·
Volkswriter Deluxe

LOTUS"
1·2·3
Symphony

$299/$379
$379
$219
CAll
CAll
$ 99
$ 99
$179
$309
$439

MICROPRO~

WordStar 2000/2000 Plus
WordStar Pro Package/P.P. Plus
InfoStar
ChartStar

$269/$329
$259/$359
CAll
$239

d.... I1/111
$299/$379

'ralll••ork
$379

WordStor 2000/2000 P1u.
$269/$329

Cra••t.lk
$105

Sup.re.le 3
$209

lK.y•• SIII.rtlllod.... 1200/12001

TelMerge
All Other Products
MICRORIM'·
RBase 4000

$ 99
CAll
$2B9

MICROSOFT~

Multiplan
Word w/Mouse
Fortran
All Other Products
MICROSTUF'· Crolltalk
MULTI MATE"
ROSESOFT'· Pro Key
SOFTWARE PUBLISHERS"
PFS File/Graph/Write
PFS Report
SORCIM/lUS'·
SuperCalc 2/3
EasyWriter II System
IUS Easy Business Accounting
All Other Products

$149
$299
$269
CALL
$105
$299
$ 99
$ 84
$ 75
$159/$209
$185
$299/mod.
CAll

$419/$409

HARDWARE, ETC

AMOEK" Monitors
AST" Productl
ATI"llo COEX" TRAINING
EPSON" PRINTERS
HAYES"
Smartmodems 120011200B
HERCULES'·
Color Card
Graphic Card

CAll
CAll
CAll
NEW lOW PRICES!
$489/$409
$199
$329

IBM~

Computers and
Other Products

NEW lOW PRICES!
MAXELL'·llo MEMOREX" DISKETTES
CAll
NORTON UTILITIES'·
$ 59
OKIOATA'· PRINTERS
NEW lOW PRICES!
PRINCETON GRAPHICS" MONITORS
CAll
OUAORAM'·
CAll
WESTERN UNION EASY L1NE~
FREE

WE ALSO CARRY HUNDREDS OF OTHER PRODUCTSI

..

f3C 940
800-S0FTWARE, INC.
Dwight Way

•

Berkeley, CA 94710

(800-sonwiRE)
To order call toll-free:

800·227·4587 OR 415·644·3611
Inquiry 4

n Dealer inquiries welcome.
n (~ullntity discounts available through our
National Accounts Program.
n Purthase orden act'epted. Please call us in
advance.
n Call (or shipping charges. Overnight delivery
available .
n We do not add surcharge (or credit card

r ~~i;::::; change. Above prit'es are (or 18M-PC
~

r:

and ('ompatibles.
International orders wel('ome:
TELEX 17517.3 800 SOFTWARE UIJ
Compuserve Key Word "GO-EM.'
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Coming to a neighborhood near you!

J

irn-pak AUTHORIZED
DISTRIBUTORS
ALABAMA

BIrmingham..
BIrmingham..
HuntsVIlle.

MISSOURI
HeathkIt ElectroniC Center

.. AmerICan Elect. Supply

. J.l.S. ElectronICS
W&WEJectroniCS
Handey's Elect. Ceotel'
_ _Corp.
roc.
Sooth<m EJec1ronc

MonloomerY.
()petlka. ..
Tuscaloosa.

ElectrOOlC

Norristown
fltIiladelptllil.
Philadeiptlla.

Supply Ceoter

ARIZONA
RMe<a
SIerra Vista.
Tucson.
Yuma. .

1IrttIty..

Carpmtena. .
Ch...
ChICO.
CtIulaVista
Clearlake..

Concord.
Costa Mesa. .
Covina. .
Ct.<amonga. .
Dubln .
EJ Cajon. .

Eureka.

Phoemxvine.

. . . SleYeOS Radio Shack

Pittsburgh .
York.

. ... South Hils EJectronics
. Computer Center 01 York

RHODE ISLAND
Jabbour Eleclfonics
. Jabbour Electronics
Providence. . . . . . . . . . . . . . Hope Electronics

Cranstoo
Pawtucket .

Footola..

.. Foo_EJectronocs
.. Sj>artcyEJectronocs
Wtutcomm EJeetromcs
Industnal ElectronICS
Eagle Electronics
. Bl"'sStereo

HalfMoonBay..

Lompoc.

. Consumer ElectrOl'llCS
L&H ElectronIC Emponum

Modesto. .

InWKl ElecuOOlCS

Modesto..

PaaficRadlo

_

Pasadena. .
Redding. .

Sacramento
SaImas.
San Bnm.

San Carlos.
San OtegO
San Fernando.
San FrancISCO.
San Jose.
San Jose. .
San lUIS Oblspo
San Rafael
Santa l)ara
Santa Cruz.
Santa Mana.
Santa Mana.
Saratoga.
Sunnyvale.
Torrance.
Torrance.
ValleJo.
Van Nuys.
WestmInster
Whrttlef

Nashville. .
Nashville.
Oak Ridge. •
Smyrna. .
Tullahoma. .

. . Eddie Warners Inc.
Electra Dist Co.
National Electronics
.
Oelker Electronics
.
H&H Electronics

.

Knom'Ie.

BrownSVIlle
Dallas.
Fort Worth.

Ha<li\lerl.

.

TEXAS
Georoe's ElectronIC Man
Heathkh Electronic Center
Heathkit Electronic Center
. Geo!1le',EJec1roncMart

l_

..

p.
~.

Honolulu.
Pearl City.

Boose
Boose
CaklweIl

Focat

~.,~.,

er

••..

nl

Martin Wholesale 6ectrooics
. . Tnee Electronics
l&M Wholesale

l1TAH
Heathkit Electronic Center
Caner Supply Co.
Provo.
AI~ne Electronic Sopply
Salt lake Coty...•••.•.• I(jmball EJectronIcs
Sah La.. City.. ... Moon.." Coon lloltibutJno
VERMONT
Burtington..
.... Greylock BectronlCS
Essex JooctJOn..
. . I£S. LaIayet1e Radle
VIRGINIA
Aie>laodni.
HeathkrtE_Cerlter
Annandale. . . . . . ..
Arcade Electronics
1tlioIk·
~.

-

Blacksburg
Charlottesville.
Hampton
Harrisonburg
Lynchburg. .
Norfolk. .
NorfoIk.
NorfnIk..

Scotly's Radio & TV
Graves Electronics
Cain Electronics
Electrical Wholesalers
. .. Electronic Service Co.
.
Avec Electronics
Cain 8edronic:s
.PriestE1ectronlcs

Roanoke.

Av«. 8ectr00lCS
Electrornc Equipment Bank

_

VIef1Oil. .

--.

Tnc:eEJectronocs
Geo!1le', EJec1ronc Mart
Collin Business EQUipment

McAllen.
.
McKinney. .
Richardson
Ridlardson.
Waco
Midvale. .
Ogden. .

. Coast Electronocs

"1ST JtM-rAK (MSTll:IIUTOII!JNT1

_ph.. .

MemphIS. .
. . MemphIS Amateur EJectronics
MemphIS.
Warren Radio
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Inquiry 165

Additions to
INTEGRATED CIRCUITS

FIBEROPTICS

Instant Data on the Most Popular
Computer and Microprocessor Parte
• Fully decoded data
• Compact 81h" x 11" size
• Durable credit card plastic
• Clear and concise two-sided tables for:
Full instruction set, disassembly, ASCII,
base conversion, pinout & much more...
...rt No.

o.citptlon

MLZ80
ML6502
ML7400
ML8080A
ML8086

Z80 CPU
6502 (65XX)
5400/7400 TTL Pinouts
8080Al8085A
8086/8088

DATA
BOOKS
"'rtNo.

o.crlptlon

30001
30003
30005
30009
30013
30014

Nat. CMOS (CD4000/74C)
National Linear
National TIL Logic
Intersil Data
Zilog Microprocessor
National Intuitive IC CMOS
Evolution
National Intuitive Op Amps
National Voltage Regulator
National MOS Memory
National CMOS
(74HC, RAMs, PROMs)
National Interface, Bipolar
(LSI & Memory), Prog. Logic
Intel Memory Components
Intel Microsystem
Components

30015
30016
30017
30018
30019
210830
230843

The EDU-L1NK Learning Kit
The EDU-L1NK fiber optic
system is a low-cost, TIL
compatible data transmission system designed
specifically as an educational tool for students and
engineers working in many
different industries.

--

Includes:
• Transmitter PCB
• Receiver PCB
• One meter of plastic optic fiber
• All neceaaery electrical hardware
• Complete step-by-step instructions
• Theory of operation
• Tutorial information

Part No. ELK-1
OWl Educational
Electronic Robot Kits

PEPPY

o.crlpllon

MV915
MV916
MV918

Piper-Mouse (Sound Sensor)
Peppy (SoundlTouch Sensor)
Memocon Crawler
(Programmable Memory)
Mr. Bootsman (Wired Control)
Circular (Remote Control)
Medusa (Sound Sensor)

FANS
AND
ACCESSORIES
"'rtNo.

o.scrlptlon

MU2A1
PWS21 07
MFG481
SFG648

Muffin Style Fan (4.68 inch square)
Sprite Style Fan (3.125 inch square)
Muffin-style steel wire finger guard
Sprite-style steel wire finger guard

74LSOO
Series
o.scrlpllon

"'rtNo.

74LS273
74LS640
74LS641
74LS645

8-Bit D Type Register
Octal Bus Transceiver (Inv.)
Octal Bus Transceiver (True)
Octal Bus Transceiver (True)

...rt No.

o.scrlpllon

LM387N
NE558N
LM3905N

Low Noise Dual Pre-Amp
Quad Timer
Precision Timer

...rt No.

"'rtNo.

MV931
MV935
MV939

4

Linear

Microprocessor
llftCription

2732A
32K EPROM (21V)
4164N-200 64K Dynamic RAM (200ns)
6116LP-4
16K Static CMOS RAM
(200ns) Low Power
6264P-15
64K Static CMOS RAM
(150ns)
MPU with Clock (3MHz)
6502B
CRT Controller (CRTC)
6845
CPU 8-Bit N Channel
8085A
CPU 16-Bit (8MHz)
8086
CPU 16-Bit (8-Bit Data Bus)
8088
Programmable Comm. I/O
8251A
(USART)
8253-5
Programmable Interval Timer
128K EPROM 250ns (21 V)
27128
Microproc. Real Time Clock
MM58167

OPTO-ISOLATOR
o.crlptlon

...rt No.

4N33

Single Channel
Photo-Darlington

CONNECTORS
SOLDER-TYPE CONTACTS
...rt No.

o.scrlpllon

57-30360
57-60360
57-30500
57-60500

36
36
50
50

Contact
Contact
Contact
Contact

Plug (Centronics)
Socket (Centronics)
Plug
Socket

GENDER
CHANGERS
"'rtNo.

DATASHIELD
SURGE
PROTECTOR

Part No.
Model 100
Inquiry 165

Eliminates voltage spikes and
EMI-RFI noise before it can
damage your equipment or
cause data loss.
• 6 sockets • 6 ft. power cord
• Brown-ouVblack-out reset
switch • Brown-out notification
(audible alarm) • 6 mo. warranty

JRSMM
JRSFF
JCENMM
JCENFF

Gender Changer (Connects 2 OB25P) RS232
Gender Changer (Connects 2 OB25S) RS232
Gender Changer (Connects 2 Male Centronics cables)
Gender Changer (Connects 2 Female Centronics cables)

The Famous Silicon Chip
Includes U.s populer verse:

"I'm 8 computer memory chip
Just s little brain
I do 10 many thing. lor you
Too many to procleim
Look through my window
See _
makea.msllck
A

=:;~~~~rp~

Part No. MKC-1

.Memory Key Chain (Gold)
FEBRUARY 1985 • BY T E
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LOW~COST
DAT~ACOUISITION

A

SYSTEM

BY KIYOHISA OKAMURA AND KAMYAB AGHAI~TABRIZ

A compromise between cost and quality,

this system is adequate for many research projects
COMMERCIALLY AVAILABLE dataacquisition systems are quite expensive. A decent system may cost as
much as or more than the entire anmlal equipment budget of an engineering department at a small educational institution like ours. Our solution to this problem was to design
and build our own system. A reasonable compromise between price and
quality. our system includes a Commodore 64 computer. a video display.
a disk drive. and some miscellaneous
hardware for about $800. It has only
8-bit data acquisition. but you can
design a 12-bit system by using one
and one-half I/O (input/output) ports
(i.e.. 12 bits) as the data-input pins.
Furthermore. during breaks between
experiments. our system can provide
you with entertainment. Have you
ever heard of a data-acquisition
system you can play Pac-Man on?
HARDWARE
The circuit diagram to interface the
real world to the Commodore 64 is
shown in figure I. and the corresponding hardware is shown in photo
I. For analog-to-digital (A/D) conver-

sion. we use an 8-bit ADC0804. To
multiplex the multichannel analog
input signals. we use the multiplexer
(MUX) chip 4051. The outputs are
connected to data lines PBO-PB7 of
Complex Interface Adapter 2 (CIA2)
through the Commodore 64's User
Port CN2. The input channel selection
is done by the three bits PBO. PBI.
and PB2 of CIA I. which are connected
respectively to C(MSB). B. and A(LSB)
of the 4051. For example. channel 0
is selected by CBA-OOO. channel I by
CBA-DOI. and so on. This multiplexing
arrangement can accept up to eight
analog signals. However. our plotting
software is limited to three channels.
The graphic resolution decreases as
the number of channels displayed on

Kiyohisa Okamura. an associate professor of
mechanical engineering and director of the
Applied High.:rech Laboratory at North
Dakota State University (Fargo. NO 58105).
holds a Ph.D. from Purdue University. He is
also a technical consultant for U.S.-Japanese
biomedical engineering and computer businesses. K£!myab Aghai-Tabriz is a graduate
student of mechanical engineering at North
Dakota State University.

the screen increases. Handshaking
between the ADC and CN2 can be
done through a pair of connections:
WR(ADC) to PC2(Commodore 64)
and INT(ADC) to FLAG(Commodore
64). The latter is optional. and we
don't use it in our software.
The analog signal to be connected
to each input terminal of the MUX
CD4051 in figure I should be properly
conditioned. which involves amplifying and biasing the signal so that the
voltage level is between 0 and + 5 V.
because + 5 V is used as a voltage
reference in the ADC. The signal
should be made to come as close as
possible to the full range of the ADC.
without exceeding the full-range limit.
for maximum resolution. Therefore.
you may need an amplifier between
each transducer and the MUX. In our
case. since the output of each transducer was relatively large. we used an
analog computer for signal conditioning. For a very small signal you can
use a differential amplifier. According
to figure i. one of the two lead wires
for the input signal is for return and
should be grounded.
(continued)
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The ADC converts analog input voltage to 8-bit binary data with 0 V corresponding to 00000000 and + 5 V to
11111111. The computer shows only
the decimal equivalent on the screen,
that is, 0 to 255 for 0 to 5 V. respectively. Any value between thesJ two
extremes is proportionally converted.
For example, a converted data 1 (decimal unity) corresponds to an analog
input to 0.02 V (I x 5/255) Similarly,
a data value of 37 corresponds to
0.73 V (37 x 5/255), and so on. If you
want to store or display the value of
input directly expressed in voltage, all
you have to do is divide the acquired
data by 51 (255/5).
Using this method of conversion together with a manufacturer's calibration data sheet for a transducer, we
can determine the correlation between the original physical quantity
and the acquired data in the computer. Another method we often use
is direct calibration.
The accuracy of the AID conversion
depends partly upon the accuracy
and stability of the voltage supplied
to REF/2 (pin 9). We used the refer-

ence voltage from the Commodore
64's 5-V power supply. Our measurement shows that this voltage is actually 4.98 V with a ripple component of
less than 0.5 percent. It is quite stable
and accurate enough for undergraduate experiments conducted in
our laboratories. If you want greater
accuracy, use a more reliable voltage
reference for pin 9.
The serial data is output to pin M
of CN2, which is connected to the
coaxial cable as shown in figure 2.
The other end of the cable is connected to the serial port of a receiving computer either directly or
through a line driver/receiver, depending on the compatibility of the two
computers' serial ports. For example,
the Commodore 64 and TRS-80 we
are using in our laboratories are not
RS-232C-compatible. In the Commodore 64, binary state I corresponds
to + 5 V and binary 0 to 0 V at pin M.
On the other hand, at the RS-232 C
terminal of the TRS-80, binary state I
corresponds to 0 V and binary 0 to
+ 12 V. Therefore, these two computers are incompatible in both

voltage levels and polarity. This incompatibility can be resolved by line
driver MCI488 as shown. If the receiving computer uses + 12 V and - 12 V
with inverted polarity, you should connect point P to the receiving R5-232C.
With noninverted polarity. use point
Q instead.
We use a 500-foot coaxial cable to
connect a Commodore 64 in one
laboratory to a TRS-80 in another
laboratory. We haven't noticed any
voltage drop or noise at the receiving end.
SOFTWARE

[Editor's note: The program for data acquisition is available for downloading via BYTEnet
Listings. The telephone number is (603)
924-9820.1 The main portion of the
program uses several assembly-language subroutines that are loaded in
machine-language form via BASIC
DATA statements. When you load the
program, the menu in photo 2 appears. The menu and software are
self-explanatory, so we'll only discuss
the software briefly. When downloading the program, eliminate all state+5V
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Figure I: A schematic for the AID converter for the Commodore 64 data-acquisition system.
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LOW-COST DATA ACQUISITION

ments headed with REM except for
line 10. since they are strictly for comment and if typed in. they occupy too
much space in RAM (random-access
read/write memory).
When the main program is executed. all subroutines written in
assembly language are poked into the
appropriate locations as sequential
data. Therefore. you should store the
data (listings 2. 3. 4. and 5) as sequential files. Assign names (listing2.
listing3. and so on) to these files.
When the main program is executed.
these programs will be poked into the
locations shown in the first column of
each listing.
A data-transmission subroutine is
part of the main program. The transmission format is 2400 bps (bits per
second). 7 data bits. I stop bit. and
no parity check. This part of the program is also self-explanatory. but you
have to remember to throw switch
SWI to the + 5 V position when you
use it. The screen displays the data as
it is being transmitted from the Commodore 64. At the end of transmission. the screen displays an instruction: switch to ADC and press any key.
You then throw SWI back to the
previous position so that the CIA is
connected to the ADC.
The standard sampling rates of A/D
conversion programmed in the main
program are 1000. 500. and 100
samples per second; you can select
the rate as part of the data-acquisition
subroutine. In addition. you can set
any sampling rate by yourself by adjusting parameters qq and ww in line
1110. This setting corresponds to the
default value when the instruction for
selecting the sampling rate is displayed on the screen. The maximum
rate available is 4360 samples per
second at ww = qq = 1. If you have
three channels. this implies the sampling rate of 1453 samples/second for
each channel. To lower the sampling
rate. just increase qq and/or ww.
These parameters are used in timedelay loops in the assembly program
with parameter ww in the inner loop
and parameter qq in the outer loop.
Delay parameter ww has a greater effect on lowering the sampling rate

than parameter qq does.
To calibrate the exact sampling rate.
we used a square wave from a crystal
oscillator as an input. Since the fre-

quency of the crystal oscillator is quite
accurately known. the sampling rate
can therefore be determined.
(continued)

+12V

+12V

Q

rI

Gbth'j
I

SHIELD I

I

C-64

+ 12V

USER PORT CN2

TRS - 8011
PORT A

M

Figure 2: TTL (transistor-transistor logic) to RS-2 32C-level conversion.

Photo I: The A/D converter.
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The Sliver FO. TII Trots
throaah Lotus like 1,a,~
The Silver Fox has always run hundreds
of programs originalIy written for the IBMPC. Now with its new compatible video
board and GW Basic it runs the most popular
and powerful software in microcomputing,
including Lotus 1,2,3, dBASE II, Multiplan,
the PFS series, and even Flight Simulator.
Yet you still get an incomparable combination
of hardware and software at a price that
invites comparison.
MORE RAROWARE

Each Silver Fox comes with an 8088 CPU,
256K of RAM, monochrome and color video,
aDd a printer port all on a single board. Plus
)'011 ret more than twice the storage of a
lItandard PC, 1.6 Megabytes on dual 5 1/4"
noppys, and the Fox will read and write to all
popular PC formats.
Standard equipment also includes a better
keyboard, and a 12" high-resolution, green
monochrome monitor, with a full 25x80
column display. And although the Silver Fox
doesn't have "compatible" expansion slots
you can add serial ports. modems, plotters,
printers, joysticks. and 8087 co-processor,
and lor a hard disk.
Because the Silver Fox is born on a totally
a.tomated line in Japan it is simply more
reliable than PC's that are assembled by
hand. So we back each Silver Fox with a one
yMrlimited warranty, four times the industry
standard.
FREE SILVER WARE

Were this not enough, each Fox comes
with tlJe best free software bundle in the
business including:
MS-DOS 2.11 Sketch
SpeII
Mailit
Color BASIC 15 Games
FILf;BASE
OW BASIC
WordStar
HAGEN-DOS CalcStar
PC File III
PD Disk
Qwjkdisc
Easy Writer
Datemate
If you didn't think your

$1397
could buy you this much computl'r,
give us a call at

60Z-941-S8S6
and we'll rush you a br()('hurl' that will
tell you how it can.
<. 'olor Fox

....... $lfiHH

r:.~~W~~i::~~tl'it::r.~t:t=~~~:l'".~1.~
~r~s.:'::::r:~Sy~~~~r~x:.;~S::~~";,d'~~=:
Minoprn Inwrnational. MS-OOS. Multiplan. Mkro.oft

('nrporatinn. ~·II.EBASE. ~:WI)P SOftwa.... Inc. dBASF.II,
A.hton·T8tf1, 18M-PC. International Su.iDeM Mat"hin...
eOJ'lN'l'ation. OnIerinl{: Telemarketinc only, Silv.r t'n"

=':/:~bj~~i{~·i:;?~.o:=~~\l~~::::~~~C::':;~:~
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Photo 2: The software menu for the data-acquisition system.
The colors of screen background
and data dots are determined by line
1470 in listing I. You can change these
colors by replacing the number 22
with another number. The number
should be calculated as: 16 x (code
number of dot color) + (code number
of background color). In our example
we used the white dots and a blue
background. Hence, the number to
be poked in is: 16x I +6=22. You
can find the color codes in the
Commodore 64 reference manual.
You can also manipulate the color of
the border in graphic display by
changing the second number in line
1520.
When one channel of data is plotted
on the screen, each data point is
represented by one of 200 pixels in
the vertical direction. The resolution
represented by the error resulting
from bit mapping is 0.5 percent. With
three channels, the software divides
the vertical axis into three sections:
66 (top). 67 (middle). and 67 (bottom)
pixels. Hence. the resolution of each
channel is 1.5 percent. As the number
of channels increases. the resolution
decreases.
The program stores data sequentially in RAM. In case of multiple chan-

nels (e.g.. displacement x for channel
0, velocity v for channel I. and acceleration a for channel 2) the data is
stored in the follOWing order: x(l). v(l),
a(l), x(2). v(2), a(2). x(3), .... where x(l)
and x(2) are the first and the second
bytes of data for x, and so on. They
are stored sequentially in RAM with
the starting address of 32769. The
number of data points for each channel is 320 by default but can be
changed. Since there are 320 pixels
in the horizontal direction of the
screen. 320 data points per channel
is the maximum number of data
points that can be displayed at one
time.
CONCWSION
We've found this system perfect for
student use and adequate for some
types of research. Though the system
has many limitations. it is inexpensive
and, above all. it's better than no system at all.•
We would like to express our appreciation for the help Mr. William Welscher, a
graduate student of agricultural engineering at North Dakota State University. gave
us during the preparation of the manuscript of this article.

PC:

NETWORK

BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%,
AND GET 14-28 DAY SOFTWARE RENTALSt ••.
In just the last few months, The NETWORK has Listed below are just a few of the over 20,000 products available
saved its members more than $24,000,000 and at our EVERYDAY LOW PRICES! All software below is priced in
processed over 60,000 orders.
IBM-PC format.
GAMES & EDUCATIONAL SOFTWARE

The nation's largest corporations depend on
PC NETWORK!

(Pl.... add $1 ~hlp~~r.~:.ndllng for eKh tit.. ordered from tMHow.)
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Broderbund Lode Runner
CBS Goren-Bridge Made Easy
CBS Mastermg the SAT
Epyll Temp/eof ApshaJ
Infocom larK 1or WItness
Infocom Deadlme. Of Suspended

On our corporate roster are some of the nation's largest
financial industrial and professional concerns including some

of the most important names in the computer industry:
AT&T
Barc/ays Bank
Bell & Howell
Citibank
Columbia University
Data General
Exxon
Farm Bureau Insurance
Frontier Airlines
General Mills
General Electric
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YES! Please enroll me as a member in the PC NETWORK'- and rush my
catalog featuring thousands of computer products, all at just 8% above
DEALER WHOLESALE PRICES. I will also periodically receive "THE PRINTOUT", a special up-date on merchandise at prices BELOW even those in my
wholesale catalog, and all the other exclusive, money-saving services
available to Members.
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c:::::J

*

... Cogito

.

t,575.13'

34

n.OO·

MB!II

,

H,

j..

;

y /

1

r/')

$ 625.00'
585.00' (1436)
4,900.00' (106 00)
4,&00.00' (106 00)

:

930.00' (20 30)

145.00'

(2 SO)

~~.~'.

(~40)

,

Ir'

140.00'
2,150.00' (4644)
245.00'

(529)

64K~U ~~I_~~uafanteedfOrllf~

P;tn~mlc ~m ChIp,

~:~ Af'=~~::3;~~~lpa

Anchor MarK XII U~WEST PRICE 1200BPS $ 230.00'
HAYES COMPATIBLE EXTERNAL MODEMI
Haye. Smartmodem 300
1
Hayes
3

(500)

Rillon R212A StandAlone I200PBS
U.S. Robotic. Password (Compacl
I200BPS External)

(850)
(650)

~~~= ~;~~6~rJ~ ~~¥~s;~~~;r

_

Address

Apt. No.

_

Zip

_

...

_

Amd.k Color 300 (NEWI) ~mposlte
Amdek COlof 500 (NEW!)
Composlte/RGB/VCR
Amdek Color 600 (NEW I) High Res RGB
Amde« Color 700 (NEWI) Ultra HIgh Res
Amdek Color 710(NEWI) 700w Non
Glare Long Phosphof
Princeton HX- 12 RGB Monitor
Princeton MAX· 12 1GB Mono
~;W~~o~ SR- 12 Ultra Hlgt) R~s RGB

i:::~:~ ~~:;s7/R~sR,i~;?7~~Obj

$

110.00'
120.00'
130.00'
215.00'
320.00'

,2

(250)
(2501

I

(691)

'75.00' (1890)
215.00' (6 16)
1,533.00' (33 12)
220.00' (4 75)
370.00' (799)
525.00' (1 I 34)
CALL
21.00' (1 (0)

\~~'.~:

P'lle'

IBM VerSion
Okidata M( 4F
F
Okidata ,\.1L92F 1/i P"O
P,
OkidataML':Jlf ItC. ,,,PSWI(J'f P,aIE
Okidata .11
p
/<.
p,
Okldata IBM-Io-Oleldata Parallel Cable
Qume Sprlnl 1 1/40 40CPS Letter Ouallty
Qume Sprlnl I 1190 90CPS Letter Ouallty
New l Faslest DaIsywheel Our l
ume IBM Cable and Interface (reQulfed)
... tar Micromcs

50j

620.00'
340
350.00'
550.00'
1.640.00'
4<
20.75' (1 (0)
1,155.00 (24 (0)
CALL

2~~'

(~,()(P

32500'
300_00'

T.... ln.trument. 855 DP LO w TractOf
ToahibaP- 1340 8OCoJ VerslOfJ 01 P- 1351
Toshiba P-1351 160/100 CPS Dra#ILO
LOPnnlef

716.00' (1550)
696.00' (1503)
1,200.00' (2592)

VIDEO CARDS
... Paradise ... • ... \..1

$

V

peC:~~'w~b~a,;g~~~~t~IP:X~~Sgr~r

STB Graphlx Plus /I NEWI
(srmultaneous Mono GraphiCS & CoIOf)

1255.00'

(3<0)

365.00'

(250)

295.00'

(250)

ACCESSORIES AND SUPPLIES

... Brand Name 0500 DIsk.ttes
Guara'lll;. (J!,

. . l<~~:~~~~

S

16.00'

N('

Pee;teslalll

'"

PC Network Replacement 130 Watt IBM-PC

1~ '~'.

(2 SO)

165.00'

(356)

Power Supply- GIVes yOUf PC (Old Of New) the same
capaCiry as an XT Good for add In tape drives (Wltnout need

S~o~pt'F:'c~a,;:I~n~~:~~~gre;;tt:~~ZPdt df~~;;.

CALL
CALL
l

(13

\'}~'.~'. (3154)
1,650.00' (3564)

...
...
...
...

... ~r~~~~rCardwIParalleIPor1

(300)
(300)
(300)
(464)

S 525.00' (10 48)

~~~M~%~~~;~7,=rCabie

(360)

395.00' (853)
455.00' (983)
485.00' (1048)

SIe

Lotus DBASE Multlmate and others (Each)
WP Printer Paper 2600 Sheets
M,cro/lne Perfs (InVISible when torn)

(1 00)

17.00' (1000)

~::: tf~ ~~1

Currently AvaIlable Worles With Persysl Bob Card
ZenlthZVM-123 Green High Res
76.00'
Consumer Reports Rated Best Buyl)

_

.

199.00'
195.00'

.. NEe 35& ,3l p~
tef
ally Pr
NEC 8850 55CPS LO New Model

... Star Mtcromcs

335.00'
290.00'

~~~

EpaonLOI500

... NEC20b £()(P
.. Wt.J
NEC 3530 33CPS LO Par /lei

2_99'

~:.~:

Amd.k Video 300G Composlle Green

Amdek5025 (NEWI) 25CPS LO
wl2KBultet
C.ltoh F101~ StafWflter 40 CPS LO
C. Itoh Prownter 8510 AP
Comrell CR420 420 CPS DPILO Printer
From the Epson Organization
... EpsonRX-80
... Epaon FX-80
... EpeonFX.lOO+

... Star Micronlcs

MONITORS

o Check or money order enclosed for $
Name

(250)
(2.50)
(2.50)

26.91'

MODEMS

Software Rental Libraries for $30
add'i per year-with 28 day rentals
'VIP members receive advance notice
on limited quantity merchandise specials

1'r.-'III;·
229.00'
105.00'

MuftdurlClr](lwttln ~worj.(/nqata'
unbe/levab," { (.e Up to 384K SI ..Jar
Clock $ofl ....... lH !\Jet SI '
OuedrIim Improved Ouadboard wlOK
Teemar Captam MultifunctIon Card OIK

i2.00· (250)
770.00' (18 IS)

I'
....eVl
v
... Tandon ¥ 1
~
Tallgrl•• 20MB Exlernal Hard D,sle
With Tape BaCKUp
Tuc FD 55-B Half Height DSDD DrIVe Palf

(175)
(248)

PRINTERS

ftlt.

rh y aretht ':J'

81.00'
115.00'

~~ rrf?p1t~~r II WIth 64K

CALL

NI

'oJ

$

ApperatCombollw/serlparlgamel
dock/stwr
at AT Ram ElCpanslOn card
s.1)(·Pa.~_k PI' "' ttllAf\

16) ... ~1;:'%a&r.a8~~':\"'I64K

DISK DRIVES & CONTROLLERS

V( ume
I
jrd.ndOr·!ltj"

(SAVE $5)

Telephone (
)
My computer,s) is: 0 IBM PC 0 IBM-XT 0 IBM-AT 0 Apple Ii
o Macintosh 0 Other

,

...... PC Network

0 BOTH Business and Game
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~Dr~)(,

M~~~~a~~~~YC~~r~I;~1(ei~t;t~IOI)
~:~~:~t:'tfflH~~;~o~~~~D~;:eo;alf

D Bill my Cred-;=it~c=a:.:rd:,.:=r_:..:.:r~i=__T==r:.:.;;:.:.._r=T:..:.:r=r_=+.::r:....,,__,
Account
Number:
Exp.
_
mo.
year
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,y'

... MMI3" 10MB Low Power Winchester
Mounts uKe Half Height Dflve
Mo.lltor 140MB External Auto Booting
Dove With Controller for PC
Malltor 140MB EXlemal Auto Boolmg
DrNe for AT
Maynard Floppy D/sle Con/ro/ler
Maynard WS· 110MB Internal Hard Dtsle
WI!f1 Sandstar Multi FuncrlOfl Card

... 64K

Special V.I.P. Membership·

-:-,-_ _-:--,-_ _-,--,--,(Signature required to validate membership)
Copyright © 1984, PC NETWORK, INC.

Par P rl!Won ) 641<

T.xaalnatrument. ProfesSIOnal

...

0 One·year membership for $15
0 Two-year membership for $25

Signature

1,6~~' (35 00)

MEMORY CHIPS

I am under no obligafion to bUy anything. My complete satisfaction is
guaranteed. Please check ,....) all boxes that apply:

State

~B I~ De~~~?f ~~~~~~ 1PggCBj,ableS

~at256KMemoryBoardwi'h64K

-/ a Di
tXT
2.000.73' (4~ lOJ
1 lM/ 1--/
,J.
~I<.
IBM PC/AT All Conl,gs
CALL
~ ~t~O MBC 550 "L0'ffe,t Cost Compatible" 1 ~~: (~3J)

----------------------------------.
PC NETWORK. MEMBERSHIP APPLICATION

City

«0.00'
25.00'

e_.ound'nl:iiJ'Lfi;U· CTf N CARDS

uu

Call now ... Join the PC NETWORK and start saving today!

Basic Membership
o One-year membership for $8
o Two-year membership for
$15(SAVE$I)
o Business Software Rental
Library for $25 add'l, per
year-with 14 day rentals
o Games Software Rental
Library for $1 0 add'i per year

~~~::'-:ff~~:top& Portable Systems

Fe ~
... IBMP 8<
... IBM P Pr I

In Illinois call (312) 280-0002

t

~~:t::rDrlVeAllatyzer

Softwere PubI....... PFS Graph

$t,580.00' 1).412J
860.00' "8581
CALL
CALL
CALL

t,

Compaq All Models

...

(~

.

IKI.OO·

~==~~~:::~~~~ ~~:n

=~:=~~7~:onts

21.45'

~~~

370.00·...
387.50'
74.00'
570.00'
325.00'
225.00'
125.00'
35.00'
72.00'
&4.00'
72.00'

HARDWARE

CALL TOLL FREE

PERSONAL COMPUTER NETWORK

CALL
$230.00'
275.00'
255.00'
105.00'

Software Publl.hlng PFS FIle

COMPLET"'SYS~~' '............lI..

~

~~:::::~~~n

& Sense
... MultlmateMullinl(jIC (LdtlOSt Ver In)
Oa.l. The Word Plus
Open Sy.tem. PIO Sales AIR INY GIL AlP Team Mgr
Rell World GIL AlP AiR PIR Of OEIINV
ROMSOh ProKey Version 3
Ryln Mcfarland RM COBOL (Dev System)
SIImna Samna 1/1 Word Processor
Satallte Softwlre WordPerfect

68.00'

Human Edge Mmd Prooer
...

MlcroRlm RBase 4000
Microsoft C Compiler
Mlcroaoft Wordwllh Mouse-Latesl Version

42.00'
4.'
33 .

...
;"da;;'"
Borland SIde K!cle (Protecled)
C.ntr.1 PoInt Copy 1/ PC
... Conceptuallnatrument. Desle Organizer
Dlgltll R
rch CPIM-86
Digital R
rch DR Logo
Dlglt.1 R
rch PU/ Compiler
Dlglt.1 R
rch Concurrent CPIM- Windows
Funk Softwlre Sideways

plus thousands of satisfied consulting firms, small businesses,
user groups, municipalities, government agencies and valuewise individuals ACROSS THE NATION! Their buyers know
that purchasing or renting from PC NETWORK saves them
time, money and trouble. They also count on us for product
evaluation, professional consultation and the broadest spectrum of products and brands around.

Your Membership Validation Number: 8325
You can validate your membership number and, if yo~
wish, place your first money-saving order over the
phone by using your VISA, MASTERCARD or
AMERICAN EXPRESS. Our knowledgeable service
consultants are on duty Mon.-Fri. 7:30 AM to g PM, SAT..
g AM to 7 PM CST.

~~~~:~~~~:t~~~book

Who......
$ 15.50'
21.00'
18.00'
24.00'
17.00'
29.00'
20.00'
17.00'
17.00'
17.00'
20.00·
23.00·
21.00'

(250)

_
_

tRENT BEFORE YOU BUY-Members are eligible to join The NETWORK's Business and Game Software
Rental Libraries and evaluate products for a full 14 (RegUlar) or 28 (VIP) days to see if it meets your
needs. And The NETWORK's rental charges are far less than other software rental services-JUST 20%
OF THE MEMBER WHOLESALE PRICE,
Hardware orices hiahlited bv

~

reflect recent major price reductions

PC:
.. . WITH THESE 15
UNIQUE BENEFITS
COST + 8% PRICING- The NETWORK purchases mil1 lions
of dollars in merchandise each month. You benefit in
receiving the lowest price available and all at just 8% above
published dealer wholesale price.

2

OUR 500 PAGE WHOLESALE CATALOG-Members receive our 500 page wholesale catalog containing over 20,000
hardware and software products for the IBM PC, APPLE and over
50 other popular computer systems. THE NETWORK'S CATA·
LOG IS THE LARGEST SINGLE COMPILATION OF PERSONAL
COMPUTER PRODUCTS AVAILABLE TODAY. NOW UPDATED
QUARTERLY!
IN-STOCK INSURED FAST HOME DELIVERY - The
NETWORK maintains a giant multi-million dollar Inventory
of most popular products, allowing us to ship many orders from
stock. Non-stock items are typically maintained in local warehouses just days away from The NETWORK and YOU. We pay all
insurance expenses on your shipment. EMERGENCY OVER·
NIGHT SERVICE IS AVAILABLE ON REQUEST.

3

10 DAY RETURN POLICY -If you are not satisfied, for
any reason with any hardware component purchased from
4
The NETWORK within 10 days of receipt, we will refund your
entire purchase (less shipping) with no questions asked.
MEMBERSHIP SATISFACTION GUARANTEE-If for
any reason you are not satisfied with your membership within
5
30 days, we will refund your dues IN FULL.
EXPERIENCED CONSULTANTS- The NETWORK hires
consultants, not order takers, to aid you in product selection.
Our consulting staff possesses in excess of 150 man years of personal computer product experience. We back our consultants
with our money back guarantee: IF ANY PRODUCT RECOM·
MENDED BY OUR CONSULTING STAFF FAILS TO PERFORM
AS PROMISED-WE WILL TAKE IT BACK AT OUR EXPENSE
FOR A 100% REFUND.

6

FREE TECHNICAL SUPPORT - The NETWORK supports
7
every product it sells. Our qualified TECH-SUPPORT staff will
help you assemble your system, interpret vendor documentation
and get your software and hardware to work. WE WILL GIVE YOU
ALL THE HELP YOU NEED, WHEN YOU NEED IT-FREE!

ta

OPTIONAL BUSINESS RENTAL LIBRARY-All members can join our BUSINESS RENTAL LIBRARY featuring
over 1000 available titles for just $25 PER YEAR above the base
membership fee. This entitles you to rent business software AT
JUST 20% of the DISCOUNT PRICE FOR A 14 DAY PERIOD. If
you decide to keep the software, the entire rental tee is de·
ducted from the purchase price. VIP MEMBERS GET A FULL
28 DAYS for just $30 above the V.I.P. base fee. This also in·
eludes the game library privileges for a $5 combination
savings.

tg The
OPTIONAL GAME SOFTWARE RENTAL L1BRARYGame Rental library is available to members for just $10
PER YEAR and permits evaluation (or just enjoyment) of any
game or educational software product as above.
SPECIAL SAVINGS BULLETINS- THE PRINTOUT
-Issued Quarterly at no charge to Network members only!
The Printout contains all the New Product listings and price
changes you need to keep your Catalog up to date. Also, we buy
excess dealer inventories, and store bankruptcy closeouts, which
we turn around and make available to our members at fantastic
savings via THE PRINTOUT.

10

DISCOUNT BOOK LIBRARY-Working with numerous
publishers and distributors, The NETWORK has assembled
a library of over 1000 computer related books and manuals at savings of up to 75% from the normal store price.

11

MEMBERSHIP REFERRAL BONUS-Our most valuable source of new members is you! To date almost 40% of
our members have been referred by word of mouth from other satisfied members. For those of you who refer new members, The
NETWORK will credit a cash bonus to your account applicable to
any future purchase.

12

CORPORATE ACCOUNT PROGRAM-Almost 50% of
13
The NETWORK's members are corporate buyers and users
(see opposite page left). The NETWORK can establish open
account status and assign designated account managers to expedite orders, and coordinate multiple location shipments.
QUANTITY DISCOUNTS- For large corporations, clubs,
and repeat or quantity buyers The NETWORK can extend
additional single order discounts, when available to us from our
manufacturers and distributors.

14

PRICE PROTECTION - The PC Industry is crazy!! Prices
change not yearly or monthly or even weekly but often day
by day! These changes are sometimes up but are mostly down!!!
THE NETWORK GUARANTEES THAT IN THE EVENT OF A
PRODUCT PRICE REDUCTION, BETWEEN THE TIME YOU
PLACE YOUR ORDER AND THE TIME THE PRODUCT SHIPS
YOU WILL ONLY PAY THE LOWER AMOUNT!!

15

Inquiry 246

We apologize for our evasiveness. After our
last advertisement, many of you felt compelled
to contact us regarding the implication that
The Shoebox Accountant is completely
integrated on a single disk. Although we
would like to confirm that a single disk holds
general ledger, accounts receivable, accounts
payable, and payroll modules, queuing files,
and the powerful reporting capabilities for
which CYMA Corporation is so well known,
and offers the entire program for a mere $395,
modesty prevents us from doing so. As ever,
we prefer our same, subtle approach.

Nice Box.
Fully Integrated.

The Shoebox Accountant:'· A complete accounting system for small business. 2160 East Brown Road, Mesa, Arizona 85203. 1·800-292-2962.

CYMA
McGlt,AW-HILl
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Inquiry 80 for Dealers. Inquiry 81 for End-Users.

S·C·I·E·N·C·E

FOURIER
SMOOTHING
WITHOUT THE
FAST FOURIER TRANSFORM
BY ERIC E. AUBANEL AND KEITH

B.

OLDHAM

An in--depth look at using the Fourier transform
to remove noise from your data
IN THE SCIENTIFIC AND BUSINESS communities. gathering and analyzing data are very important activities. Data
is often collected as a set of values of some variable (e.g..
sales in business or current in electrochemistry) against
some independent variable. most often time. at evenly
spaced intervals. The data is then analyzed for the
presence of significant trends. Sometimes these trends are
difficult to discern because of the presence of noise or
other short-duration perturbations in the data. You can
attenuate the noise either by performing replicate experiments and signal averaging or by smoothing the data.
The second approach is probably the less satisfactory of
the two; it is commonly adopted. however. because the
alternatives are more costly or time-consuming.
The three most common methods for smoothing data
are moving-average. least-squares, and Fourier transformation. In the moving-average method. each data point
is replaced by the average of itself and n neighboring
points on either side of it. The advantage of this method
is that it is very easy to program. The disadvantages include: the first and last n points are not smoothed to the
same degree as the rest of the data set because they don't
have n neighbors on each side of them; you must sample
at a rate much faster than the fastest transient that you
wish to study; and the method flattens the signal more
than other smoothing methods.
The least-squares method identifies the line of the order
you specify that minimizes the sum of the squares of
distances between the data points and the calculated line.
The advantages of this method are that it will permit you

to easily generate statistical information on the goodness
of fit. and it does not require that the data be collected
at regular intervals. The disadvantages of the method are
that it assumes that you know the basic form of the equation that the data satisfies. and the method is disproportionately biased by one or two very bad data points
because it will twist the line of fit to spread the error over
the entire data set.
Fourier transformation and inversion is probably the best
method. since it lends itself naturally to identifying and
eliminating noise. The reason for this is that noise is usually present at high frequencies. whereas the signal proper
is usually at low frequencies. Fourier transformation produces the frequency spectrum. By eliminating the highfrequency portion of the spectrum and performing an inverse Fourier transform. you can obtain the original data
without much of the noise-the "smoothed" data. The
primary disadvantage of this method is that the data
points must be collected at regular time intervals.
There are several reasons why Fourier smoothing is not
practiced as often as other methods. Descriptions of
Fourier transformation are often couched in unfamiliar
jargon. though a few authors have succeeded in explaining Fourier transformation theory in simpler terms (see
(continued)

Eric E. Aubanel. a fourth-year student at Trent University, :s interested
in applications of mathematics to chemistry. Keith B. Oldham. a professor of chemistry at Trent University, has taught and researched in
England. California. Australia. and Canada. Both authors can be
reached at Trent University. Peterborough. Ontario K9J 7B8. Canada.
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FOURIER SMOOTHING

references). A second reason is the common misconception that Fourier transformation and inversion are massive
number-crunching operations that require large computers
and cannot be implemented on the small personal computers that people are increasingly using for data collection and processing. Further. the success of the "fast
Fourier transform" has spawned the belief that it is the
only practical algorithm for transformation and inversion.
Before discussing the principles and operation of our
BASIC subroutine for Fourier smoothing. let's look at the
discrete Fourier transform, the removal of high frequencies, and the features of the fast Fourier transform. Our
program does not execute fast Fourier transformation.
though it does incorporate some of the same features.
It is not especially fast when executed in a high-level programming language on a microcomputer. but it can achieve
excellent smoothing in an acceptable length of time.
DISCRETE FOURIER TRANSFORMATION

A good explanation of the continuous and discrete transformations can be found in the article by Stanley and
Peterson in the December 1978 issue of BYTE (reference
I). We will outline only some of the important features
of the discrete Fourier transform.
Performing a discrete Fourier transform on a sequence
of real valued data xa. XI' . . . ,XN _ I produces two sets of
real valued transforms:
(I)

1
N

Rk

N-I

E

i-a

x·cos (27r'k)
~
N

J

k = 0.1. . .. N-I

(2)

Ik

=

-

-1
N

N-I

E

i-a

(27r'k)

x· sin ~
J
N

(3)

Xi
i

:~~

=

- Ik sin

N
( ~)

.N-l

0.1.

=

C~kj)

Rk cos

The operation above is called Fourier inversion.
The information content of the original data is transferred. on Fourier transformation, into about the first half
of the Rk' 'k numbers. i.e" those having a ~ k ~ Nil
(if N is odd; a ~ k ~ ~ if N is even). The second half
merely duplicates the first in magnitude: RN _. = R•. IN _.
= -I. (see Stanley and Peterson for a good illustration
of this).
REMOVING HIGH FREQUENCIES

The procedure for removing high frequencies can be represented as a multiplication,

by a function f. (the so-called digital filter function). The
simplest filter function is a rectangle, which would cut off
the transforms for k > £. Such a sudden cutoff can lead
to a false accentuation of frequencies corresponding to
transform points in the vicinity of £. To avoid this you can
use a quadratic filter function, which results in a gradual
attenuation (see figure I). The filter function we have incorporated into our algorithm is
(5 )

k

=

0.1. .. .N-I

To regenerate the real valued data from the transforms,
the following operation is performed:

1

fk

=

[

~

k

-

(

E)

2

k
k

=
=

I. 2. 3, ... £-1
£. £+ I.

The smaller the value chosen for the integer £. the more
denuded of high frequencies the subsequent invert will
be: the closer £ is to N 21 (or to ~ if N is even). the less
affected the regenerated signal will be.
Because there is no purpose in calculating those values
of R. and I. that duplicate others or that will be replaced
by zeros. the equations for Fourier transformation and inversion can be abbreviated to the follOWing equations:

(6)

1
N

o L-------------~----.k
E
o
Figure I: wflen tfle digital filter function is incorporated into
tfle FT algoritflm, it eliminates all frequencies corresponding to
k ~ E from tfle discrete Fourier transform spectrum. Frequencies
corresponding to k < E are gradually attenuated.
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N-l

E

i-a

X·
,

~ +-.L
N
N
K

=

i~

N-I

Xi cos

(2 N'k)

1.2 .... .E-I
(continued)

Iatnall0 lIeg $794
lIIerulI0 lIeg SMt
WIly pay ..... fOI' 1001' 10 ....
cII'Ift8 QIan you !lave to? Our 10
Meg iDtemal harcl dIU ~ e m Ia
priced at $794, with the ao Meg
model going for $1088. Our exterlUll 10 Meg goes for $944, ao Meg
for $1ase.
Our dIt• • • • 1aDy compatible
with any mM PC or PC-compatible
with 84K RAM and PC-DOS a.o or
later. * Qubie' driv. boot direc:tly
from the hard dialt. You can power
up the PC and load the aystem
direc:tly, without using any floppy
disk&. No software patches or drivers to iDstaIL
V.bag tlae . . . . . . . . . of
pow_ • a floppy drive, the Qabie'
harcl disk ua.leu 81181'gy than
other aft.-market drivee.

type In DOS commands, and are all

selec:ted by using cursor control
keys. 1dir even explains commands
with HELP screens that give you onUne advice when you need it.

No lisls Glarot..

If you are not completely
satisfied with your purchase,
you may return it within 30
days for a full refund, including the cost to send it
back. If you can get any of
our competitors to give you
the same guarantee, buy
both and return the one you
don't like.

.p.

Qable' cbiY• • • mad. of
ctal plated recording media. They
withstand the vibration and movement that has damaged hard disks
In the pMt. In fact, Qubie' driv.
have been selected by several
computer makers for use in their
portable computers.
Goocl ••mceatut.wlth .........
bag your queationl before and after
you buy. It continu. with same or
next day shipment of your order.
Since we only seu a few selec:ted
proc:Iac:ts, we have the informItion
and inventory to help you , . .
W • ....,.... npaIn .. 0111' 0WIl
. . . . . department within 48
houri, sboald you ever n8ed service
daring the ODe year warranty

period.
0- ..... ill elae ...... pdc:e. AU
. . . . iDcIade UPS IUIfaae dIargeI

................

_ . _ . . lB • . " , Two day

=~

....lL'

--------------Order Today, Shipped Tomorrowl

For fastest delivery, send cashiers check,
money order, or order by credit card Personal checks, allow 18 days to clear.
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.=..!. Ni;l x.
N

=

j-I

]

sin ( hjk)
N

1.2 .... .E-I

(9)
"v

£-1

Ro + 2

Xo

t~1 tkRk

(10)
£-1

"v

Xj

=

RO + 2

l:1

tkRk cos

C~kj)

j = I. 2... .. N-I

where X( is the high-frequency-stripped analog of xi' Note
that Ro IS now expressed separately from Rk. as well as
Xo from Xj' and that 10 = 0 because sin 0 = O. The factor
of two in equations 9 and 10 is present as a result of
restricting E to be less than ~ and by taking advantage of
the symmetries (R N _ t = R t . IN _ t = -It) already noted.
Though we used the word "abbreviated" to describe
equations 6 through 10. their implementation still requires
a lot of computation. Approximately 20NE multiplications
or divisions and 4NE cosine or sine evaluations are
needed to implement these equations straightforwardly.
For example. if N=200 and E=20. about 16.000
trigonometric functions are needed. along with 80.000
multiplications. Some microcomputers take as long as 0.2
second to calculate a single trigonometric function and
would spend almost an hour on this aspect of a Fourier
program alone.
FAST FOURIER TRANSFORMS
1b meet the problem of the large number of multiplications and other operations required to implement Fourier
transformat,ion and inversion straightforwardly. the fast
Fourier transform (FIT) algorithm was invented. Books
have been written on this topic. but here we can do no
more than cite some of the features of the FIT.
The FIT has several advantages. (I) By using the properties of the sine and cosine functions. the number of
needed sines and cosines is drastically reduced. (2) Similarly. the number of multiplications is drastically reduced.
these. in effect. being replaced by additions. (3) The same
routine. virtually unchanged. can be used for Fourier transformation and inversion. (4) No storage space is needed
beyond that required for the initial data: the transforms
simply "overwrite" the original numbers. (5) The total processing time is massively reduced. especially when N is
large.
The disadvantages of the FIT algorithm. for our present
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purposes. are as follows. (I) 1b function efficiently. N is
required to be a power of 2. (2) Even though far fewer
are needed. the evaluation of sines and cosines may still
be a bottleneck and therefore a memory-consuming "sine
lookup table" must be incorporated into time-efficient FIT
algorithms. (3) The algorithm is inherently "square;' being
designed to generate 2N outputs from 2N inputs: thus it
cannot exploit the potential savings in the "rectangular"
task of producing only E outputs from N inputs. (4)
Because of the need to perform "bit inversions;' programming in anything except machine language is not efficient.
1b deal with situations in which the number of input data
cannot be conveniently made a power of 2. the technique
of "zero-filling" is often used. This inflates the number of
points to be processed from N to the next higher power
of 2-for example. from 200 to 256-with a consequential increase in storage and time requirements but without
any benefit to our present task. On the contrary. because
it may introduce a sharp discontinuity (see examples).
zero-filling hinders smoothing.
For data-smoothing purposes. the disadvantages of the
FIT often outweigh its advantages. This was the conclusion we reached after we had implemented a smoothing
procedure that relied on a standard FIT routine. We therefore designed the algorithm that is the subject of this article. This new algorithm is not an FFT. It shares with the
FIT the first two advantages cited above but does not
share any of the disadvantages.
PRINCIPLES OF THE ALGORITHM

Notice that equations 7. 8. and 10 are all of the form
(II)

G

=

"'~I

Um cosc~ml) + Vm sin

c~ml)

when G, m, U"" V"" M. and 1are appropriately interpreted.
To evaluate expression II our algorithm uses the following principle: The sum is split into odd-m and even-m terms.
(12)
MorM-1

G

=

",H3

Um cos

(h(m+ 1)1
N
-

hi)
N

h(m+ 1)1

hi)

+ Vm sin (

+

M or M-l

r;

",-2.4

N

(27f'ml)

Um cos - N

-

N

+

Vmsin c~ml)

and the arguments of the trigonometric terms are
modified in the odd-m moiety. Next. addition formulas are
used to expand the modified functions and the m is then
replaced by 2m-1 in the first summation and by 2m in
the second. After collection of terms, this leads to
(continued)
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not even found in SPICE.
MICROCAP Hlets you be even more
productive. As an advanced version, it
employs sparse matrix techniques for
faster simulation speed and larger net-

works. In addition, you get even more
advanced device models, worst case capabilities, temperature stepping, Fourier
analysis, and macro capability.

MICROLOGIC:

Your Digital Solution
MICROLOGIC provides you with a
similar interactive draWing and analysis
environment for digital work. Using
standard PC hardware, you can create
logic diagrams of up to 9 pages with each
containing up to 200 gates. The system
automatically creates the netlist required
for a timing simulation and will handle
networks of up to 1800 gates. It provides
you with libraries for 36 user-defined
basic gate types, 36 data channels of256
bits each, 10 user-defined clock waveforms, and up to 50 macros in each network. MICROLOGIC produces
high-resolution timing diagrams shOWing
selected waveforms and associated
delays, glitches, and spikes-just like the
real thing.
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Reviewers Love
These Solutions
Regarding MICROCAP ... "A highly
recommended analog design program"
(PC Tech)ournal3/84). "A valuable tool
for circuit designers" (Personal Software
Magazine 11/83).
Regarding MICROLOGIC ... "An efficient design system that does what it is
supposed to do at a reasonable price"
(Byte 4/84).
MICROCAP and MICROLOGIC are
available for the Apple II (64k).IBM PC
(128k), and HP·150 computers and priced
at $475 and $450 respectively. Demo
versions are available for $75.
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Macintosh, IBM PC (256k), and Hp·150
systems and is priced at $895. Demo
versions are available for $100.
Demo prices are credited to the
purchase price of the actual system.

Now, to get on line, call or write today!

Spectrum Software
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Listing I: The Microsoft BASIC version of the Fourier-

smoothing algorithm.
2
I'
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'''''.''._._.'''**1l'**********_*******fl:*'' •• '''1l"*******_**

4 '. FOURIER SMOOTHING WITHOUT THE FAST FOURIER
TRANSFORM PROGRAM
6 '.
By Eric E. Aubanel and Keith B. Oldham
8 ''''*********'''************************1t****1t''''.'''**1t
10 CLS
12 INPUT "ENTER NUMBER OF DATA POINTS";N
14 REM LEAVING R AND I ARRAYS UNDIMENSIONED
LIMITS VALID VALUES OF E TO < = 10
16 N2=INT((N+1)/2+1)DIM X(N),X1(N),U(N2),V(N2)
18 FOR I = 0 TO N - 1
20
INPUT "ENTER DATAPOINT VALUE";X(I)
22
LPRINT "X(";I;") = ";X(I)
24 NEXT I
26 GOSUB 60
28 LPRINT "WHEN E = ";E;" THE SMOOTHED DATA
VALUES ARE:"
30 FOR I = 0 TO N - 1
32
LPRINT "X(";I;") = ";X1(1)
34 NEXT I
36 INPUT "IF YOU WANT TO TRY A DIFFERENT E,
ENTER 1 ELSE ENTER O";MORE
38 IF MORE = 1 THEN GOSUB 60 ELSE IF MORE< >0
THEN 36 ELSE 42
40 GOTO 28
42 END
44 REM FOURIER ALGORITHM SUBROUTINE BEGINS
AT LINE 60. LINE NUMBERS ARE THE SAME AS
FOR THE HP VERSION OF THE SUBROUTINE
60 PI=3.141593
70 PRINT "NUMBER OF TRANSFORM POINTS
TO BE KEPT";
80 INPUT E
90 IF E > INT((N + 1)/2) THEN PRINT "E TOO LARGE"
:GOTO 70
100 IF E< >INT(E) OR E< = 1 THEN GOTO 70
110 IF E<=OTHEN 870
120 REM
130 IF 0< >0 THEN 330
240 'CALCULATE R(O)
250 G =0
260 FOR J = 0 TO N - 1
G=G+X(J)
280
290 NEXT J
300 R(O) = GIN
310 0=1
320 REM
330 PRINT "WORKING ON R(K) TRANSFORM
CALCULATIONS"
340 J2 = INT((N - 1)/2)
350 P1 = INT(LOG(2'J2 -1)/LOG(2))
360 FOR K = 0 TO E - 1
J1=J2
370
380
S=PI·K·2/N
390
C = COS(S)S = SIN(S)
400
FOR J = 1 TO J 1
L=2·J-1
410
420
U(J) = X(L)'C + X(L + 1)
430
V(J) = X(L)'S
440
NEXT J
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S=2·S·C:C=2,C,C-1
450
460
FOR P= 1 TO P1
470
U(J1 + 1)=0V(J1 + 1)=0
480
J1 = INT((J1 + 1)/2)
490
FOR J = 1 TO J 1
500
L = 2·J-1
510
U = U(L)'C - V(L)'S + U(L + 1)
520
V(J) = U(L)*S + V(L)*C + V(L + 1)
530
U(J)= U
540
NEXT J
550
S = 2'S,CC = 2,C*C-1
560
NEXT P
570
R(K) = (X(O) + (U(1)'C + V(1)*S))/N
580 NEXT K
590 REM
600 PRINT "WORKING ON I(K) TRANSFORM
CALCULATIONS' ,
610 FORK=OTOE-1
620
J1 =J2
630
S=2·PI·K/N
640
C = COS(S)S = SIN(S)
650
FOR J = 1 TO J 1
660
L=2·J-1
670
U(J)= -(X(L)'S)
680
V(J)=X(L)'C+X(L+1)
690
NEXT J
700
S=2·S·CC=2·C·C-1
710
FOR P= 1 TO P1
720
U(J1 + 1)=OV(J1 + 1)=0
730
J1 = INT((J1 + 1)/2)
740
FOR J = 1 TO J 1
750
L=2·J-1
760
U = U(L)*C - V(L)'S + U(L + 1)
770
V(J) = U(L)*S + V(L)*C + V(L + 1)
780
U(J) = U
790
NEXT J
800
S=2*S·C:C=2*C·C-1
810
NEXT P
820
I(K)= -((U(1)*C+V(1)'S)/N)
830 NEXT K
840 REM
850 IF E>O THEN O=E
860 REM
870 PRINT "WORKING ON INVERSE TRANSFORM"
880 REM
890 'CALCULATE X1(0)
900 F1 =0:F2=0
910 FOR K = 1 TO E - 1
920
T = R(K)
930
F1=F1+T
940
F2 = F2 + K· K· T
950 NEXT K
960 X1(0)= R(0)+2*(F1- F2*(1/E/E))
980 REM
990 P1 =INT(LOG(2*E-3)/LOG(2))
1000 FOR J = 1 TO N - 1
1010
T2=E*E
1020
FOR K = 1 TO E - 1
1030
F = 1 - K*K/T2
1040
U(K) = R(K)' FV(K) = - (I(K)' F)
1050
NEXT K
K1 = E-1
1060
1070
S=2*PI*J/N
(continued)
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(14)

1080
C = COS(S)S = SIN(S)
1090
FOR P= 1 TO Pl
1100
U(Kl + l)=O:V(Kl + 1)=0
1110
Kl = INT((Kl + 1)/2)
1120
FOR K = 1 TO K1
1130
L = 2· K - 1
U=U(L)'C-V(L)'S+U(L+l)
1140
1150
V(K) = U(L)·S + V(L)·C + V(L + 1)
1160
U(K)=U
1170
NEXT K
S=2-S·CC=2·C·C-l
1180
1190
NEXT P
1200
Xl(J) = R(O) + 2·(U(1)·C + V(l)·S)
1220 NEXT J
1230 RETURN

G

[U2m-1 c - V2m-Is + U2m] cos (

4~ml)

where c and s are abbreviations for cos (27fIlN) and sin
(27fIlN), respectively. If M is odd. equation 13 calls for the
values of UM + 1 and VM + 1• which were not present in
equation II: these terms are to be interpreted as zero.
A comparison of equations II and 13 shows that. at the
expense of having to evaluate two new coefficients. we
have condensed the number of summed terms by a factor of (almost or exactly. according to the parity of M)
2. A careful analysis shows that if such a condensation procedure is repeated P times, where P =
Int {logPM - I)}. then a single (m= I) term
214
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remains, from which G is easily calculable.
By adopting this P-fold condensation procedure, we have
reduced the number of sines and cosines that each need
to be evaluated from M to P+ I, or from 198 to 9, for example. In fact. you can get away with evaluating only one
sine and one cosine, since the arguments involved (27fIlN.
47fIlN, 87fIlN. ... , 2P+ I 7fIlN) form a sequence in which
each is double the previous argument. allowing the
duplication formulas sin20 = 2sinOr:;osO and cos20 =
2cos 20 - I to be used with advantage. It must be emphasized that our algorithm is for Fourier smoothing alone.
OPERATION OF THE ALGORITHM

o to N-1.

Int M + 1

2L

P I
coefficient] cos( 2 : 7fI)

IEditor's note: The listings reprinted here are Microsoft versions of
the authors' HP programs. The HP listings are available on the
FROMBYTE file area of BYTEnet Listings. (603) 924-9820. under
the names FTBAS and FTEXTBAS.j
The data to be smoothed is entered into array XU), J =

'STRAIGHT LINE CALCULATION
Sl =0:S2=0
0 = INT(N/l 0)
FOR J = 0 TO 0 - 1
Sl =Sl +X(J)
S2 = S2 + X(N - J - 1)
NEXT J
Xl =SllD:X2=S21D
M = (X2 - Xl)/(N - 0)
B=(Xl +X2)/2-M·N/2
X(J) = X(J) - M'J - B
Xl (0) = Xl (0) + B
Xl(J)=Xl(J)+ M'J + B

(13)

G=

u

P
+ [newest V coefficient] sin ( 2 : 17f1)

Listing 2: The straight-line procedure for eliminating the
"end effect" can be MERGEd with listing I without
modification. Note that this listing is not a stand-alone
program.
140
150
160
170
180
190
200
210
220
230
270
970
1210

[newest

where N is the number of points. The number
of iterations of the condensation procedure. O. is initialized to zero. Lines 140 through 230, 270, 970, and 1210
have been omitted from the subroutine listing These lines
can be filled with a straight-line modification of the data.
which we will discuss in the next section.
The degree of smoothing, E, must be an integer greater
than I and less than N/2 (half the total number of points).
The first transform calculated is RD. followed by the evaluation of Rk and Ik for k = 0 to E - I (see below). Then the
first inverse transformed point }' 0 is calculated. using
the quadratic filter function and R k . Finally. the rest of the
inverse transforms } j. for j = I to N - 1. are calculated
using Rk , I k and the quadratic filter function. These inverse
transforms consist of the smoothed data and are stored
in array XIU). J = 0 to N-l.
After one pass through the subroutine. you may want
to select a different degree of smoothing. To do so. you
execute the subroutine again. Since many of the transforms will have been calculated previously (the number
currently existing is 0), this second execution of the subroutine will require fewer transform calculations (or none
if greater smoothing-i.e., a smaller E-is chosen).

EXAMPLES

Let's take a look at three types of applications of our algorithm: on scientific data. meteorological data, and annual agricultural statistics.
Our first example concerns electrochemical data acquired in this laboratory during studies of very low con(wntinued)

Gifford's
Multiuser Concurrent DOS:
The net that ~orksI
Gifford has the network solution. It's
simple, fast, secure, complete, and it
works. Multiuser Concurrent DOS is
based on Digital Research's Concurrent
DOS, the only major microcomputer
operating system specifically
designed for networking.
Users can share disks and
printers transparently, and can
also take advantage of true multiuser features like file and
record lockout. And Gifford
has added a bundle of features
that makes Multiuser Concurrent
DOS easy to install and use. It lets you
get right to work.

Our net is ARCNEl.:'"
Multiuser Concurrent
DOS utilizes Datapoint's
ARCNE'T, the most popular network hardware in
the industry. It's reliable,
economical, and fast - s
you can add users
without overloading the network.
You can network up to 255
single and multiuser systems. You
can connect single or
multiuser Gifford or CompuPro"
systems as well as IBM PC- XTs~ Dual
processor Gifford and CompuPro
systems can run thousands of 8 or 16 bit
CP/M or MP/M applications. PC-XTs
can run 16 bit CP/M and MP/M
programs as well as most popular
MS-DOS applications, such as
Lotus 1-2-3:"

Gifford adds to your
net worth.
Our enhancements of Concurrent
DOS make it possible to get more and
better work done in less time. Networkwide features include electronic mail,
event calendar, inter-terminal
communication, user time
accounting and usage report
generation, telecommunications,
user expandable HELP facility,
Inquiry 121

reminder messages, message of the
day, automatic startup and shutdown procedures, and easily prepared
files for initializing terminals, printers,
and network nodes.
Gifford's Virtual Terminals'"
increase productivity

Gifford nets a big one:
Simplicity.

If you've gone through the ordeal of
typing as many as seven commands
just to get on and off a network,
by offering fullGifford has your number.
screen concurrency;
A single, menuyou can run up to four
driven network
programs simultaneously from one
command
physical terminal.
handles all your
The safety net.
network options.
Multiple users
·f.!!!!!li~~ Everything you
can mean
e
need is right in
multiple security
front of you. The net
problems. Gifford's
effect is simplicity - and sanity.
securityenIf you'd like to see how Gifford's
hancements
Multiuser Concurrent DOS can
include
~olve your networking problems, or
if you'd like to know about Gifford's
~~~~~...---~~""'- selection of multiuser systems and
software options, call (415) 895-0798.
Or write us at the address below.
We'll send you a free networking
brochure and give you the name of
the nearest dealer.

Multiuser C01/currclIl DOS is a trademark 0/ GIfford
Compufer Systems. Concurrent DOS is a trademark 0/ Digital
Research, Inc. A RCNET is a trademark 0/ DarapOI'n!
Corporation. IBM PC-XTis a regIstered trademark 0/ IBM
Corporall'on. CompuPro is a registered trademark 0/
CompuPro Corporatioll. Lorus 1-2-3 IS a trademark 0/ LolUs
Developme,1f Corp. Virtual Tenm"nals is a trademark 0/
Gifford Computer Systems.

8!i!!!f!2'!B
A SubSidiary of litel Corporation

2446 Verna Court
San.Leandro, CA 94577
14151895-0798 TELEX: 704521
Houston, TX (713J 680·1944

THE MU&nUSER etIIIIM"Y'·

FEBRUARY 1985 • BY T E

215

FOURIER SMOOTHING

centrations of heavy metal in water. Because the signal
is so small. it is contaminated with noise (see figure 2).
Fourier smoothing the data eliminates the noise. leaving
the signal proper. This illustrates the virtue of Fourier
smoothing experimental data acquired electronically. since
it can eliminate the high-frequency noise originating from
the instrumentation. The peak height. which is proportional to the metal concentration. can be quantified easily from the smoothed curve.
Choosing the right degree of smoothing. by varying E.
is a matter of trial and error. The effects of undersmoothing and oversmoothing are illustrated in figure 2. We obtained the best smoothing when 3 :::; E :::; 9.
Consider a graph of daily maximum temperature
readings for the period of january 1982 to june 1983.
shown in figure 3. There is a clear seasonal variation. but
there is also a great deal of scatter. This scatter is caused

by short-term variations in the temperature due to changing weather conditions. To better examine the underlying
seasonal variations. it would help to eliminate the shortduration fluctuations of temperature. A direct application
of Fourier smoothing. however. produces the red line
shown in figure 3. which is obviously not satisfactory. The
smoothed curve does not match the data at the ends. The
cause of this "end effect" is that some high frequencies
not due to noise were eliminated in the smoothing process. The "genuine" high frequencies come from the
discontinuity between the beginning and the end of the
data. The discrete Fourier transform treats the data as
periodic; that is. it assumes that the last points are followed by replicas of the initial points (see figure 4a). Thus
the transform "perceives" a sudden jump between the end
of one period and the beginning of the next. Sudden
(continued)
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Figure 2: An example of Fourier smoothing scientific data. The
data represents a derivative neopolarogram at a static-mercurydrop electrode. The black line. showing proper smoothing. was obtained by N = 72. E = 8. In the red line. showing undersmoothing. E = 20. In the oversmoothed blue line E = 4.
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(b)

..

Figure 4: An explanation of the "end effect:' which results
from the discrete Fourier transform treating the data as periodic
(a). The sudden jumps between one period and the next produce
"genuine" high frequencies (not associated with noise) in the
transform spectrum. To eliminate the "end effect:' subtract a
216

Figure 3: Daily maximum temperatures at the Peterborough.
Ontario. weather station from january 1982 through june
1983. The red line (N = 546. E = 9) provides an example of
false smoothing due to an "end effect." To correct for this effect.
subtract a straight line (black) joining the ends of the unsmoothed data. The resulting "normalized" smoothing is shown
by the blue line (E = 7) .

straight line joining the ends from the data. The result of this
operation is shown in (b). Notice that now the data begins and
ends at the same ordinate value. which means that there are no
sudden discontinuities from the transform's point of view.
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jumps correspond to high frequencies. which in turn result
in more high frequencies in the transform spectrum.
The solution to the problem of retaining genuine high
frequencies from transformed data is to subtract a straight
line joining the beginning and the end of the unsmoothed
data. Initially we thought of subtracting a line joining the
first and last points. However. since the unsmoothed data
contains a lot of scatter. the straight line joining the end
points would not necessarily match the beginning and end
of the trend. We dealt with this problem by taking the first
and last 10 percent of points. averaging each set. and joining the two resulting points. The procedure consists of subtracting the line from the unsmoothed data. smoothing
the modified data. then adding the line on to the
smoothed data. As mentioned before. the effect of subtracting the line is to eliminate end discontinuities (figure
4b). To include this procedure in the smoothing
subroutine. you should merge the program steps shown
in listing 2 with listing I.
The result of treating the data in figure 3 with a straight
line is shown as a blue line. which produces a much better fit. Note that a greater degree of smoothing is used
here than in the "unnormalized" (red) line. Since we have
now eliminated most "genuine" high frequencies. we can
filter out more high frequencies.
Historical statistics can be found on such varied subjects as wheat production and the number of hospital
beds. In many cases there is an upward trend. due to the
increasing population and increasing costs. To examine
a trend over a long period of time. you may want to
smooth the data.
Our third case concerns wheat production in Canada
from 1906 to 1974 (see figure 5). Here there is a great
deal of noise. which makes it difficult to draw a definitive
trend "by eye:' The Fourier-smoothed curve shows an upward trend. as expected. but not in a straight line. This
is important. because a straight-line fit might be an oversimplification for a particular analysis.
There are other. more subtle sources of high frequencies that will not be discussed but should be mentioned.
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Figure 5: Unsmoothed (dots) and smoothed (line) statistical data
on wheat production in Canada from 1906 through 1974. The
large amount of scatter makes it difficult to draw a straight curve
through the data. Fourier smoothing accomplishes this quite well.
given an appropriate choice of the degree of smoothing.
Smoothing parameters: N = 69. E = 3.

Sudden discontinuities other than the end type may occur in the data. and these may be treated by subtracting
several straight lines where appropriate. You can also handle this problem by smoothing the continuous segments
separately instead of treating the data as a whole. Another
source of high frequencies is a sudden change in slope.
which is more difficult to correct. Here it is necessary to
subtract an appropriate curve that matches the portion
of the data that changes slope abruptly. _
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1liE$2395 DEVELOPMENT SYSTEM

Up to 128K bytes of EMULATION ROM
(8K standard) allows you to make program patches instantly. Since the target
ROM socket connects data and address
lines to both the analyzer and the emulator, no expensive adaptors or personality
modules are needed.
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Turns any personal computer into a complete microcomputer DEVELOPMENT SYSTEM. Our Integrated
control/display program runs under MS-DOS, CP/M,
ISIS, or Apple and controls the UDL via an RS-232 port.

The powerful BUS STATE ANALYZER
features four-step sequential triggering,
selective trace, and pass and delay
counters. Symbolic trace disassemblers
and debuggers are available for Z-80,
8048,6500,6800,8031,8085, Z-8, 1802,
8088/80188,8086/80186, R65 and 68000.

PROM PROGRAMMER also doubles
as 8 STIMULUS GENERATOR.
For further information, cail or write:

OR ION
Instruments

172 Otis Ave .• Woodside. CA 94062

(415) 851-1172
Inquiry 240

Would you hire an entire band when
all you need is one instrument? Of
course not.
So why use a whole orchestra of
computers when all you need is one
to develop software for virtually any
type of micro-processor?
The secret? Avocet's family of
cross-assemblers. With Avocet
cross-assemblers you can develop
software for practically every kind of
processor - without having to

switch to another development
system along the way!

Cross-Assemblers to Beat the Band!
Development Tools That Work
Avocet cross-assemblers are fast, reliable
and user-proven in over 4 years of actual
use. Ask NASA, IBM, Xerox or the
hundreds of other organizations that use
them. Every time you see a new microprocessor-based product, there's a good
chance it was developed with Avocet
cross-assemblers.
Avocet cross-assemblers are easy to use.
They run on almost any personal computer and process assembly language for
the most popular microprocessor families.

Your Computer Can Be A
Complete Development System
Avocet has the tools you need to enter
and assemble your soft-ware and finally
cast it in EPROM:
VEDIT Text Editor makes source code
entry a snap. Full- screen editing plus a
TECO-Iike command mode for advanced
tasks. Easy installation - INSTALL program supports over 40 terminals and
personal computers.
Customizable
keyboard layout. CP/M-80, CP/M-86,
MSDOS, PCDOS
$150
EPROM Programmers let you pro·
gram, verify, compare, read, display
EPROMS but cost less because they
communicate through your personal
computer or terminal. No personality
modules! On-board intelligence provides
menu-based setup for 34 different
EPROMS, EEPROMS and MPUs (40-pin
devices require socket adaptors). Selfcontained unit with internal power supply,
RS-232 interface, Textool ZIF socket.
Driver software (sold separately) gives
you access to all programmer features
through your computer, lets you download cross-assembler output files, copy
EPROM to disk.
Model 7228 Advanced Programmer
-Supports all PROM types listed. Superfast "adaptive" programming algorithm
programs 2764 in 1.1 minutes.
Model 7128 Standard Programmer Lower-cost version of 7228. Supports all
PROM types except "A" versions of 2764
and 27128. Standard programming algorithm programs 2764 in 6.8 minutes.
Inquiry 27

Model 7956 and 7956·SA Gang Programmers - Similar features to 7228,
but program as many as 8 EPROMS at
once. 7956-SA stand-alone version copies
from a master EPROM. 7956 lab version
has all features of stand-alone plus RS232 interface.
EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A,
27128, 27128A, 27256, 2508, 2516, 2532, 2564, 68764,
68766,5133,5143. CMOS: 27C16, 27C32, 27C64,
MC6716. EEPROM: 5213, X2816A, 48016, 12816A,
5213H. MPU (w/adaptor): 8748, 8748H, 8749,
8749H, 8741, 8742, 8751, 8755.
7228
Advanced Programmer
$ 549
7128
Standard Programmer
429
7956
Laboratory Gang Programmer 1099
7956-SA Stand·Alone Gang Programmer 879
GDX
DrIver Software
95
481
8748 Family Socket Adaptor
98
511
8751 Socket Adaptor
174
755
8755 Socket Adaptor
135
CABLE RS-232 Cable (specify gender)
30

HEXTRAN Universal HEX File Converter - Convert assembler output to
other formats for downloading to development systems and target boards.
Also useful for examining object file,
changing load addresses, extracting parts
of files. Converts to and from Intel,
Motorola, MOS, RCA, Fairchild, Tektronix, TI, Binary and HEX/ASCII Dump
formats. For CP/M, CP/M-86, MSDOS,
PCDOS
$250
Ask about UNIX.

68000 CROSS-ASSEMBLER - With
exhaustive field testing completed, our
68000 assembler is available for immediate shipment. XMAC68K supports
Motorola standard assembly language for
the 68000 and 68010. Macros, crossreference, structured assembly statements,
instruction optimization and more. Linker
and librarian included. Comprehensive,
well-written manual.
To find out more, call us toll-free.

1-800-448-8500
(in the U.S. Except Alaska and Hawaii)
VISA und Md!>leR<.lrd dCl':l'Ph'd. All [)opul.lr dl!o>( fOrtllclts now dVdlldbll'
pll:'d~e slx'nfy Pncesdo not mclude "hlppmYdnd l\<lndlmg l".lllior {'X.JLt
QLlotes. OEM INQUIRIES I VITED

*Trddptlldrk of Diglt,ll RI'<;Pdrch

UTrddt'mdrk 0/ Mllro"oh

y-

AVOCET
SYSTEMS INC,.
Sales and Development:
10 Summer Street
P.O. Box 490. Dept. 285·8
Rockport, Maine 04856
(207) 236-9055 Telex: 467210' AVOCET Cl

Corporate Offices:
804 South State Street
Dover, Delaware 19901
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74HC High Speed CMOS
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words. Includes 2 ROMs and specs.
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14$213
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DT1050
Dignalker lM
$34.95 ea .
MM54104 Processor Chip.
.
$14.95 ea.
DTl057 - Expands the DllOSO vocabulary Irom 137 to over 260

15-&'115

'"'"
",
",
",
'"
" ,.,

1I
1I
1I

The OT1050 IS a slandard DlGITALKER kll encoded With 131 separale
and uselul words. 2 lones, and 5 dlllereni Silence durations The
woros and tones have been assigned discrete addresses. making II
poSSible to oulPut single words or words concateoalea 1010 phrases
or even sentences The "voice·· OUlpul 01 the OTI05O IS a highly In
lelllgible male vOIce Female and chlldren·s vOIces can be synlheslz·
ed The ~ocabulary Is chosen so Ihat It IS applicable to many pro·
duels and markets
The OT105O consisls 01. Speech Processor Chip. MM54104 (4Q.pln)
.nd lwo (2) Speech ROMs MMS2164SSRl .nd MM52164SSR2 (24-pinl
.Iong wllh • Miller WOf"d lisl .nd • recommended schem.11e
di.gr.m on 1M .pplle.lion sheel.

4~-81311~
~-81195

1I

SN14~

81lS96
811597
81lS96

148~

79

"'"

1llS95

Healn\lefltl

14
14

~

SH"

14LS540
14L$541
14lS640
141.$641

It

Digitalker"

:f'
DT1050 -
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30003 1982 Nat. Linear Data Book /I952pgs,
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RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

Intelligent 300/1200 Baud
Telephone Modem with
Real Time Clock/Calendar
The ProModem'" is a Bell 212A (300/1200 baud) intelligent stand-alone mod~m ° F.ul.l featured expandable
modem' Standard features include Auto Answer and
Auto Dial, Help Commands. Programmable Intelligent
Dialing, Touch Tone'" and Pulse Dialing & More' Hayes
command set compatible plus an additional extended
command set ° Shown w/aiphanumeric display option.

The JE232CM allows connection of standard seriol RS232
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
swrtch allows the inversion of the 4 control lines. Complete installation and operation instructions included.
• Plugs inlo User Port • Provides Standard RS232 signal
levels' Uses 6 signals (Transmit, Receive, Clear to Send,
Request 10 Send, Data Terminal Ready. Data Set Ready).

JE232CM .

. $39.95

VOICE SYNTHESIZER
FOR N~ AND COMMODORE

Price

Part No.

Description

PM1200
PM1200A
PM1200B
PM1200BS
MAC PAC

RS-232 Stand Alone Unit.
Apple II. 11+ and lie Internal Unit.
IBM PC and Compatibie Internal Unit.
IBM PC & Compo Int. Unit w/ProCom Software
Macintosh Package
(Includes PM1200. Cable. & ProCom Software)

OPTIONS FOR ProModem 1200

e

PM-COM

(ProCom Communication Software)
$79.95
Please specify Operating System.
(Options Processor)...................•.• _•..... $79.95
(Options Processor Memory - 16K).....••.•••..... $10.95
(Options Processor Memory - 32K)
$20.95
$39.95
(Options Processor Memory - 64K)
(Alphanumeric Display)
$79.95
, PM-Special (Includes Options Processor. 64K Memory
_ _ _ and Alphanumeric Display) ••••••••••••• S1Se.eS

~ 1b01!

KEYBOARDS
lion • Low profile keys' Features: cursor controls,
control. caps (lock). function, enter and shift keys
. Color (keycaps): grey· WI.: 1 lb.' Pinout included

JE520CM
• Over 250 word vocabulary-affixes allow the Itwmalton 01 more
than 500 words • Suitt-In amplifier, speaker, volume control, and

:~:~~ j~:h·d~~~~t~tSat~~Ie:~dn~t~~a~l:a~:;:r~..PlcUa9s-;" ~~:~
3V."W)( 1-3/S"H

ParI No.

• Securily Warning

• Telecommunication

:

:

J::'~~~~ntation

~~~~ap

ADD-514 (Disk Drive)•••......... $169.95
ACC-1 (Controller card)•........ $ 49.95

More Apple Compatible Add-Ons...
APF-1
(Cooling Fan with surge protection)••.• 539.95
KHP4007 (Switching Power Supply) •••.••...• $59.95
(Numeric/AUX. Keypad for fie) • .••••• $59.95
JE614
KB-A68 (Keyboard w/Keypad for II & 11+)•••••• $79.95
MON·12G (12" Green Monitor for 11,11+, fie. lie) •••• $99.95
JE864
180 Col. +64K RAM lor ,Ie) ••••••••• $99.95
ADD-12 (S'4· Half-Height Disk Drive) • • . • . . . $179.95

For A__ leli. 11+. and lie .

MPl51S
RFD480
TM10o-2
FD55B·
SA455
FDD100·S
PCK-S

(MPf 514' SS full-ht.)
(Remex 514·· OS full-ht.)
(Tan don 514" OS fUIl-ht.)
(Teac 514" OS half-ht.I··
(Shugart 5 1,4" OS half-ht.)
(Siemens 8" 58 full-ht.)
(5~" Power Cable Kit)

'NVW.:Vfll[ ::: ::
11I.'"..
f..

I • __.

• Simpleserialinterface' SPSTmechanicalswitch-

;~~~t~~~~~-~~~Sl:~~:;-:;~r~~~~~

8 Chips - 21 Minutes

-9/16''-' 6~'W, 1 ~'"

KB76•.•............••• $29.95

o,;,:::'e
'"

•

.

Most ot the popular Memory Boards (e.g. Ouadram" Expansion Boards)
allow)'OU 10 add an addilil)nal 64K, 1281<, 192K or 256K. The lBM64K Kil will
populale lhese boards in 64K byle incr~ls. The Kil is simple 10 installjust inserl the 9 - 64K RAM chips In the proYiOed sockets and sel the 2 groups
01 switChes, Complele converSiOn documentatiOn Inctuded

Part No.

KB-EA1
KB-A68
EAEC-1

$43.95

IBM PC AT

.. .

-,.,

~

• •~.,'

'. .

• ... D

DeacriptK>n

I

•

Apple Keyboard and case
for Apple II and 11+

11 Chip -15 Minutes 1

~~~~~::;~:.~~~~~~In~~~ron~t~~~~i~;~~~
Slh''Wxl~~H

• Case: Accommodates KB-A68 • Pop-up lid for
easy access • Size: 1Slh'W x 18"0 x 4'4"H
Price

Apple Keyboard and Case (pictured above)
68-Key Apple Keyboard only
Expanded Apple Enclosure Case only

$134.95
$ 79.95
$ 59.95

Erases all EPROMs. Erases upto 8 chips within 21 minutes (1 chip
in 1S minutes). Maintains constant exposure distance of one inch.
Special conductive foam liner eliminates static build-up. Built-in
safely lock to prevent UV exposure. Compact - only 9.00"L x
3.70''W x 2.60''H. Complete with holding tray for 8 chips.

DE-4

UV-EPROM Eraser••••••
UVS-11 EL Replacement Bulb_

~So~,

• Output: +SVDC@ 1.0 amp (also +30VOC regulated) • Input: 11SVAC, 60 Hz
• Two-tone (black/beige) self-enclosed case· 6 1001, 3-conductor black
polNer cord· Size: 6lh" L x
w lC 2\(· H • weight 3 lbs.

$99.95

r

TRS-SO MODEL I, III

PS51194.

~~sK~~~Su=:~~~~~Sl~~~~~:~~~~~~~~

~r
-..Iiiil' .

pansion Interface can be expanded to 48K wilh 2 Kits. Model III: Can be
expanded from 16K 10 48K using 2 Kits, Each Kit will expand computor by
16K increments

$8.95
$6.95

TRS-SO MODEL IV & 4P

~~

Easy 10 Install Kit comes complete with 8 ea. 4164N·20 (200ns}64K Dynamic
RAMs and conversion documeolation. ConverlS TRS-SO ModelllJ computers
trom 16K 10 64K. Also expands Model 4P from 64K to 128K.

TRS-64K-2

$38.95

''tA

(Con....m 1M ModellVffom 16K to 64K or will exJ*'dtheModeI4Pfrom
64K to 128K)

TRS-64K2PAL (Model IV only)
(8·4164', with PAL Chip to

ex~nd

J,I

$59.95

, \\
~l~·

from 64K to 128K)

•.
. ..

TRS-SO COLOR AND COLOR II

Easy 10 inSlatl Kit comes complete with 8 each 4164N-20 (2oons) 64K

Power/Mate Corp. REGULATED POWER SUPPLY
• Input: 10S-12S/210-2S0 VACat47-63 Hz' line regulation: ±O.OS%· Three
mounting surfaces' Overvoltage protection· UL recognized· CSA certified
Plirt No.

Output

EMA5/6B
EMAS/6C

SV@3A16V§2.SA 41,1'\. x 4''W x 2111"H
SV@6A16V@SA
S~"l x 41,1''W x 21,t''H

Size

:::r==O::::~~:::.£=:-~w:'x~~:r:

1.8 Amp, +12V@2 Amp, -12V@0.SAmp·ULrecognized·CSA certilied

MRM 174KF

~".."::=~~::'::~"':r~:::=;;'~:=::::
AOOfIfSS in convenienllleJcaclllcimal (aIp/IarIlrneric)lamat A"OISPt.AY

• Size: 7~'\. x 6·3/16''W x 1 ~"H • weight: 2 Ibs.

$59.95 each or

2 for 99.95

~~~~~~~~~tU:nfl~~~:r~~:~ ~~~~~~~~ ~~i:~ i~~i~~e::~s~~"mC:~~~

. Fully regulated +5V @ 5A. +12V @ 1.5A. -5V

-._e .

~

DATASHIELD®
Surge Protector

••

@

..

~~r~:s~~~~~r~~~~U.i~:~~~~

j

;- ' " _io--

~~t~ 6:~~:'~rd~~~'?~~~~:e;lt~

Protect

YourseH...

~~il~~ • • • • • • • • • • • • • • •

$69.95

DATASHIELD®
Back-Up
Power Source

.'

II g~~Il~:e~ge~~i~t;:;~n~U~~~n~b~a~~~:
(Outputrating:200w8tts) ••••••

(Oulpu".tln., 300 weltS) •••••••
Inquiry 161

$299.95
$399.95

x 31h"W

@

.5A

~

t~
7'

W3yS:(I)lromaAONOIEPROM:(2)tromatlexlefnal~'IIOIlheoptional.E665RS232C

EPf()M OATA~

~=T:x:,.ea:'===:es~~~~~:

PrC9~ ~n .N16A~ Mlxh* ~ bIM bmw).
JE664-A,.~~~,!"~n:.T:J·'I~",",0;
,,00,,0,$995.00

,"i'.

H

x 21,4 H

~-~Ihe.':==~~~~:~=~

:;.-:'=~:::,':::::='::"""...:::,~...,,:,.,'""::

4-CHANNEL SWITCHING POWER SUPPLY

"""""'9600""'.•.,_..,"'"'''''','....

-SVOC@lA;+12VOC@lA,-12VOC@lA·Uneregulations:.:1:0.2%·Ripple:

EPROM Programmer w/JE66$5 OPtiOQOn
JE664..ARS............. 1195.

~~~f:~P;~~~~6n~i~il~c~U~:P96~~jtr~,a~~~b~i~~~~i~~5~~r~s:,
~e~~t~~~?;1z~,~~~n; 7,t~x'2~~~6~~t~~~ti~~ Ib~j:
FCS-604A

SV main

$69.95

'EPROM.JJMPE~=:sTe:~:~~:,::::~~~Mlxh*)'sa
pIug·in Module !hal

~sets 1Ile..E664lor the prDpef prograrrmng pulses 10 lhe Ef'A()M <WId

1-=~::~O~li~;::o~r~::la~ln~~m~e~~r"~de-:~:;:;:::~e::~:-d--d-;~"V;;~o-v~;;:~:::~::re;:ss-:~:;:~:;:~::----:~::pec=d';:~:::r.::'~::t::'~-';;-t-;;:OC:;:ge:-:::::;::~~o-ur-1
~;;,:~el ~~~~:::

Provides up to 30 minutes of conlinuous 120
VAC 60Hz polNer 10 your compuler system
(PC200): 24 Ibs.-(XT300):37.Slbs.

'O/i

'"

age indicator light· Brown ouUblack out reset

Model 100..

.5A. -12V

KHP4007 (SPS-109)••....•.••.•......•. $59.95

E liminates voltage spikes and EMI·RFI noise

. PTograms and validates EPROMs . Checks tor properly erased EPROMs
• Emulates PROMsor EPROMs' RS232C Computer Interface lor editing and
program IoadJng • LCHlds data into RAM by keyboard· Changes data in RAM
by keyboard· loads RAM from an EPROM' Compares EPROMs lorcontenl
differences· Copies EPROMs· Power Input: 115VAC. 60Hz, less lhan lOW
oo-r COflSllmption . Enclosure: CoIor-coordinated. lighl tan panels wilh
molded end pieces in mocha brown • Size: 151J'1"Lx 8~oO x 3""oH· Weighl:
5~ Ibs

1lJS:(J)lromitspanelkeytXlard. Tht.£664'sRAMsmaylle~lOIemulatioojllJ'poses
Iromlhepanel'steslsockeltoatlexlemillIl1lCfClPfOO!SSOl.lnprogrammll'll;nn:lemubtion.1he
.£664 allows for examinalion, change and valiGilicln 01 Plooranl COI'I!ellt Tile .£664's RAMs

.

• Direct plug-in power cord included' Size: 9 7/a L
-Weight: 2 Ibs.

Protect Yourselt..

JE664 EPROM PROGRAMMER

KEPCOITDK 4-OUTPlIT SWITCHING POWER SUPPLY

H

..

~

$29.95
$39.95

Ideal for disk drive needs of CRT lennine., microcomputers end
video games· Input: 11S/230VAC,SO/60Hz' Output: +SV@SAmp,+12V@

:

$38.95

iJ}J;"UL.STiiiE.5

Wtight

2 tbs.
4 Ibs.

Switching Power Suppty for APPLE II, 11+ & Ile

~IS6~ ~0~~~~lle~5.64K.Flex OOS or OS-9 required to utilize

_,.-

8~~':0.!A:'.;. ~~~ ~~c=s

fM

~':;~~A~:haO~~.~.";:e~::J~~i~~sCt~~1:-~c~
TRS-64K-2

'J)t//~

t~_

TRANSACTION TECHNOLOGY, INC.
5VDC @ 1 AMP Regulated Power Supply

APPLE lie

Extended 80-Column/64K RAM Card. Expands memory by 64K 10 give 1281<
when used with programs like IJlsiCalc". Fully assembled and tesled.

(Model III)
(Model 1)

$16.95

\

IBM128K (Nine 200ns128K RAMs)..... $199.95

200ns
250ns

$74.95

.......
;-.....
cp>%"l'COI'l/
l/efl,:'!0.,'0...
:cf

\

Each kit comes complete wilh nine 128K dynamic RAMS and documentatiOn
lor conversion

TRS-16K3
TRS-16K4

I .... """

~-+q~':I'

tion • Color (keys): tan' weight: 2 Ibs.• Data incl.

.•

16
I------::__
--~--~-----;----------------l

Computer Memory Expansion Kits
IBM PC, PC XT and Compatible.

JE864

$ 89.95
$129.95
$159.95
$149.95
$159.95
$139.95
52.95

~"H

. ... $149.95

IBM64K (Nine 200ns 64K RAMs)

8est
8"1'$1

13Y8"L x 4V.'W x
KB54
$14.95
PeK-8
(8" PolNer Cable Kit).•.••••... $3.95
1---,,-----------+--:.------------+----..;.-------------1
NeW!
II""'
- , 76-Key Serial ASCII Keyboard
UV·EPROM Eraser

Aid

~lon___
_ _ _-::-:-:-'p-"r':'::'.
For Commodore 64 & VIC-20
.. $114.95

JE520CM
JE520AP

8-9/16·00 . Weight: 41; Ibs.

Included

Mitsumi 54-Key Unencoded
AII.Purpose Keyboard
. SPST ,eyswllches .20 pin "bbon cable connec-
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TOLL FREE 1-800-233-8760
TO ORDER
or .end order to

CALL TOLL FREE

800.233.8760

Customer Service 1-717-327-1825
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;60B~:m~~;r

Jer.ey Shore. PA 1774C

RISK FREE POLICY
In·stock Item shipped within 24 hours of order No deposit on COO
orders Free Shipping on prepaid cash orders within the Continental U S
PA resldents add sales tax APO. FPO. and International orders add $5 00
plus 3~ for priority mail service Advertised prices show 4Qo discount lor
cash. add 4~ tor Master Card or Visa Personal checks reqUire 4 weeks
clearance before shipping All Items subject to change without notice
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PARANOIA: A
FLOATING~POINT

BENCHMARK
BY RICHARD KARPINSKI

Test the quality of your software, not just its speed
FlDATING-POINT ARITHMETIC was
created to make programming easier
and programs faster. It is complicated
so that your programs can be simple.
but rough edges and pitfalls are common in floating-point systems.
The Paranoia benchmark was de~
signed to find and notify you of those
places where actual results are not
good enough. It reports pitfalls
discovered in a systematic checkout
of the arithmetic used by the computer running it. Why Paranoia?

Webster's Ninth New Collegiate Dictionary
(Springfield. MA: MerriamWebster
Inc.. 1983) provides the follOWing as
its second definition of paranoia: "a
tendency on the part of an individual
or group toward excessive or irrational suspiciousness and distrustfulness of others''-an apt description of
this program. which looks for problems at every turn. This article looks
into the workings of floating-point
arithmetic to see why you need such
quality tests and how they work.
LIFE WITHOUT FLOATING POINT
Remember those heavy mechanical
calculators with I0 long rows of keys?

If you wanted to use measurements
in fractions rather than whole
numbers. you could set the decimal
point somewhere in the middle of the
field. Numbers could grow or shrink
on either side of it. but the point itself
was really fixed. This is enough for
many hand calculations where you
need only 5 or 10 steps to get the final
result. Fixed-point calculations like
this are simple and match the penciland-paper methods we learned in
grade school. They are easy to understand and use. and they work quite
well almost all the time.
Almost is not enough. however. Even
events that happen quite rarely require careful attention when you are
designing a computer system.
Because computers are so much

Richard Karpinski (IEEE p854 Mailings.
U-76 UCSF, San Francisco. CA 94143) is
the manager of UNIX services at the computer center at the University of California
at San Francisco. With interests in software
engineering. Modula- 2. and other aspects of
computer science. Dick has enjoyed being "the
consultant of last resort" for many in the past
two decades.

faster than we are. a system that works
correctly on 99.999 percent of its data
can still fail once every second. With
paper and pencil. if a few numbers
don't fit within the limits you have
chosen. you can write smaller or use
another sheet of paper. Mechanical
calculators and computers are not so
flexible.
If you set up a calculator for
numbers of the form nnn.nnn.nnn.nnn.
for example. an intermediate result of
1 million is hopelessly damaged.
There is no place to put the digit in
the millions place. This problem is
called overflow. There are calculators
with 20 or 30 digits or even more. but
you can't really solve the problem this
way. Long calculations continually require you to copy an intermediate
result from the calculator'S dials back
onto the keys in order to shift it to the
left or the right to accommodate the
overflow. The copying process is
error-prone and tedious for those
who do it. (Originally. these people
were called "computers:')
Very s'mall numbers in this format
also suffer. Numbers smaller than 1
(continued)
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one-millionth are lost entirely. They
underflow to zero. Even numbers as
large as lone-thousandth lose most
of their significant digits. Only 3 of the
12 digits of precision initially provided
remain.
When overflow and underflow problems arise in hand calculations, and
even in many computer applications

that have tight constraints on hardware and timing, you can solve them
by rescaling the numbers-multiplying
or dividing them by 10, 100, or 1000to bring the number back into view.
Naturally, you must keep track of each
scaling operation you perform so that
you can readjust the final answer
properly.

What do you get when you cross
1200 baud, free on-line time,
and extra features at a price Hayes
can't match?

Data Rate?
The MultiModem
gives you a choiceeither 1200 or 300 bits
per second. So you can
go on-line with the
information utilities.
Check out bulletin
boards. Dial into corporate mainframes. Swap
files with friends.

On-Line Time?
With the MultiModem you get
CompuServe's
DemoPak, a free twohour demonstration of
their service, and up to
seven more free hours
if you subscribe. You
also get a $50 credit
towards NewsNet's
business newsletter
service.

Features & Price?
Of course, the
MultiModem gives you
automatic dial, answer,
and disconnect. Gives
you the Hayescompatibility you need
to support popular
communications software programs like
Crosstalk, Data Capture, our own MultiCom
PC, and dozens of
others. Gives you a
two-year warranty,
tops in the industry.

MultiModem.

SCIENTIFIC NOTATION
As researchers and scientists have
probed the further reaches of our
world, they have developed scientific
notation to express very large and
very small numbers with equal precision. For example,

But Better?
Yes. The MultiModem gives you features the Hayes
Smartmodem 1200 ,.
can't match. Features
like dial-tone and busysignal detection for
more accurate dialing
and redialing. Like a
battery-backed memory for six phone numbers. All at a retail price
of just $549-compared to $699 for the
Smartmodem.

602,300,000.000,000
becomes 6.023 x 10 14 while
0.000,000,000,000,006,624

What do you get?
The new MultiModem,
from Multi-Tech Systems. Isn't this the
answer you've been
looking for?
For the name of
your local distributor,
write Multi-Tech Systems, Inc" 82 Second
Avenue S.E., New
Brighton, MN 55112.
Or call us at
(612) 631-3550.
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rrHemarkl-MultiModem, Mul(ICom
PC: Multi·Tech Systems. /nc.-Compu·
Serve: CompuServe InfQfmatlOn Services.

an H &. R Blocll. company-NewsNel

NewsNel,lnc.-Cfossta!1<: M,cros/uf,
Inc.-Dala Capture. Southeastem Software-Smartmodem" Hayes Microcomputer Products. Inc

You must also check to see if this
problem arises at every possible
place. although such checking makes
every program longer and more complicated. This high cost of being extra careful must be weighed against
the fact that the unchecked version
works most of the time. In fact. you
may have tested the unchecked version
with thousands of cases and consider
it completely debugged.
In principle, if you know enough
about the numbers that arise, you can
build the rescaling shifts into your
procedure so that they don't take any
extra effort during the calculation
itself. This can save up to two-thirds
of the time that floating-point calculations take. John von Neumann, often
called the father of computing, held
the view that such a priori analysis
was the proper approach. He saw no
need for floating point. However,
most programmers now agree that
the analysis required is far too costly
and error-prone to ignore floatingpoint hardware.

MultiTechf)
Systems
The right answer every time.

becomes 6.624 x 10- 15 . The precision or uncertainty figures for these
numbers look very different until you
express them in scientific notation:
5.0 x 10 10 for the first versus
5.0 x 10- 18 for the second.
When you consider imprecise
numbers, it is easy to become confused between absolute uncertainty
and relative uncertainty-relative to
the size of the value involved. The
relative uncertainty here is referred to
as "half a unit-in-the-Iast-place" or "V2
ulp:' Since we want computers to
cope quickly and precisely with a
wide range of numbers, we adapt the
(continued)
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The new W8strex One.
Compare It for fOUnelf.
see the Westrex One in action, and you'll
understand why it's far and away the winner
in any one-on-one comparison.
Westrex One has the versatility that gives
your product extra value. It produces some
of the crispest, clearest Dot Matrix printing
you can find. Plus a comprehensive variety
of type fonts and styles. And the ability to
handle intricate graphics. Custom interfaces
where required.
Naturally, because it's built and backed by
WestrexiDivision of Litton, it's a reliable, long
lasting product. We kept moving parts to a
minimum, so there's less to go wrong.
If you need a printer with FlexibiUty...
Quality... High Performance, the Westrex One
is the 1 for you.
send for free comparative performance
matrix and make your own "one-to-one"
evaluation. Contact Westrex/Division of
Litton OEM Products, 51 Penn Street, Fall
River, MA 02724,(617) 676-1016.
TELEX: 651490, Please Relay WNJW.

rn
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WESTREX OEM PRODUCTS
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ALTOS 580-20
ALTOS 586-20
ALTOS 986-40
APPLE LOOK-A-L1 KE
IBM PC
LEADING EDGE PC
NEC 8201
SANYO 550-555

$3350
$5350
$CALL
$CALL
$CALL
$CALL
$429
SAVE $CALL

TELEVIDEO
TPC I
1605

$1499

TPC II

$1795
$CALL

NORTHSTAR
ADV . . . . $1899

15MEG . . . . $3799

PRINTERS
ABATI
RADIX 10
DAISYWRITER 48K
EPSON
GEMINI 10X
JUKI 6100
OKIDATA (LOW PRICES)
QUME 1140+ W/IN F

$369
$479
$819
$CALL
$239
$399
$CALL
$1365

CITOH
8510 . . . . .$319
F 10-40C PS .$899

1550
F 1055

$499
$1179

DIABLO
620

$769

630 API

$1669

NEC
3550

$1495
$1645

7710

3510 . . . . . $1235
2030.... .$639

TERMINALS - MONITORS
ALTOS II
QUME 102G. . . . . . . .
WYSE 50. . . .
.
TELEVIDEO 924
TELEVIDEO 950
TELEVIDEO 970
AMDEK 300G
AMDEK 300A
AMDEK COLOR 300
AMDEK COLOR 600
B.M.C. COLOR. . . .
PRINSTON HX12

$749
. ..$425
$485
$655
$895
$965
129
$145
$245
$469
.
$235
$464

DISK DRIVES - MODEMS
INDUS APPLE
$259
MICRO SCI A2 ..
.
$185
INDUS COMMODORE
$315
INDUS ATARI
$299
ASTRA ATARI
$525
PROMODEM 1200
$325
HAYS SMART MODEM
$199
SMARTMODEM 1200
$469
SMARTMODEM 1200B
$415
MICROMODEM liE
$235
RIXON 212A . . .
.
..$449
U.S. ROBOTICS PASSWORD . . . . .$315

1st
PLACE
COMPUTER SYSTEMS
13422 N. CAVECREEK RD.
PHOENIX. AZ. 85022
OTHER INFORMATION: 602·867·9897

~
~

~
Fr.. shipping is on UPS ground only.

~

Send ClIshi.,'s check or money ord.r ..... all oth.r checks will
delay shipping two w..ks.
Prices 81 avail.bility subject to chang_ without notic•.
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scientific notation to the task. You
don't need to store the" x 10" part
because it doesn't change between
various numbers, so you represent
each number with a fractional significand and a whole-number exponent.
The rescaling hasn't gone away The
"exponent" is the variable in which
rescaling operations note their adjustments. As you might expect. exponents are represented and used in
different ways-each with its own particular problems-and each number is
rescaled automatically after each
operation to eliminate any leading
zeros and to preserve the maximum
number of significant digits.
We use decimal notation (radix 10)
for numbers, but computers usually
use binary notation (radix 2) to match
their memory and logic-circuit components. In binary you can, for example, use a significand between Y2 and
I, that is. between I-over-the-radix
and I. Some computers use hexadecimal (radix 16) instead; their significands can lie between YI6 and I. Radix
2 packs the most range and precision
into any given word (the number of
bits devoted to representing a
number). Radix 10 is also very useful
because there are no errors introduced
in moving ordinary decimal numbers
into the computer. There are errors,
but there are no new errors.
If your computer uses six decimal
digits of precision, you have a pretty
good idea of what happens to numbers like Yl. However many digits you
type, the most precise estimate you
can ever get is 0.333.333. This contains a small error-only Yl ulp-but
this error is inherently present for
such fractions in any floating-point
notation.
There are systems for maintaining
rational numbers that avoid the problem of precision as long as possible,
at a high cost in size and speed. They
keep two whole numbers to represent
a fraction-I and 3 here-and save the
division for later. Thus, if Y3 is later
multiplied by 3, the threes cancel and
the answer is exactly I. Unfortunately. in long calculations both of these
numbers grow unreasonably large all
too rapidly Unless your need for high

precision is very great. this method is
uneconomical.
If you multiply 0.333.333 times 3,
0999,999 is as close to 1 as you can
get. given the round-off error of I ulp.
Sometimes you can accept answers
within several ulps of the best possible answer. In this case you must accept the 0.999,999 result if you're going to use floating point; but. even
here, 0.999,998 is clearly unacceptable because we can do better.
ROUND OR CHOP?
Some computers offer you the choice
of rounding off or chopping (truncating) the result of each calculation.
Rounding off preserves an extra Y2 ulp
of precision in each step. If the
numbers are all positive, rounding off
avoids the systematic underestimating
error that truncation introduces.
This is an important matter. For example, the Wall Street Journal reported
on November 8. 1983 (page 37). that
the Vancouver Stock Exchange maintains a stock index rather like the Dow
Jones average. It began with a
nominal value of 1,000.000 and was
recalculated after each recorded
transaction. At each stage, the value
was calculated to five decimal places,
but the last two were truncated.
The exchange found that after 22
months of operation. with about 2800
transactions per working day. the
index had fallen to the 520 range
while stock prices were reaching new
highs. Investigation showed that all
those lost fractions of thousandths of
a point had mounted up to a major
inaccuracy
The solution the exchange planned
was to round off instead of chop. If
this was done in the usual way-O I to
49 round down. 50 to 99 round upthen a consistent error still remains.
The error is only one percent as large
as it was and tends to inflate rather
than deflate the index, so the exchange might even consider it an advantage. This new error is that while
49 of the values round down and one
stays the same. 50 of them round up.
The point is that even tiny errors.
when they all go the same way, can
(continued)

"Now when I talk,

my broker listens."
DowJones Market
Manager PLUS1M
No matter what kind of
investing you do, there
is a DowJones Software
product that will make
you and your broker a
better team.

is a powerful portfolio management
system for serious investors. It
allows you to easily monitor and
account for your security transactions while providing printed reports for review and tax records.
These reports include Holdings
by Portfolio, Holdings by Security,
Realized Gain/Loss and Dividend Transaction.

DowJones Market Analyzer1M
is designed for sophisticated investors who chart stocks.
The Market Analyzer stores historical quotes and updates
daily data on your securities. It constructs comparison
and price and volume charts, allowing you to test theories,
identify trends and improve the timing of your investment decisions.
Each of these programs communicates with DowJones
News/Retrieval~ the leading electronic information service.

DowJones Investor's Workshop1M
is the perfect software for private investors who want
an introduction to the world of computerized investing.
The Investor's Workshop creates reports and charts that
give you a clear picture of the performance of your
investments. It enables you to become more proficient
in portfolio management and technical analysis.

r--------------------------For more information on DowJones Software, send this coupon to:
Ms. Lynn Filippone, Dow Jones & Company, Inc., P. O. Box 300,
Princeton, NJ 08540.

DowJones
Software™

Yes, please send me more information. I am particularly interested
in: 0 DowJones Investor's WorkshopTM
DowJones Market Manager PLUSTM
Dow Jones Market Analyzer™

o
o

fur morc informalion, mail coupon or call:

Name

1-800-345-8500 ext. 48
(Alaska. Hawaii ;md
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_

1-21';-7H9-700H l:xl. 4H)

Address
Dow Jones InveslOr's Workshop availahle for Apple"lIc, Apple"lIe and Apple"l1 Plus.
Dow Jones Markel Manager PWS availahle for IBM"PC, Apple"l1 and Apple"Macinlosh)M
Dow Jones Markel Analyzer availahle lOr IBM PC, IBM"XT, Apple II and TI Professional.
1)c)wJuJleS News/Retrieval is a rt1tis(crtd trademark ufDu\\'Jones & Company, Inc. DowJunes S()",,"~dre.
DowJones Invcstor's Workshop. DowJones Market Man~er PWS and DowJones Market AnalY1£r are
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do serious damage to numerical
results. The Paranoia benchmark
checks your arithmetic to see whether
rounding is done correctly if at all.
GUARD DIGITS
Round-off errors are unavoidable.
These errors are not mistakes in the
process but the inevitable result of restricting the width of floating-point

numbers. A carefully built arithmetic
system can round meticulously whenever approximation is required. However. in order to round correctly. extra
(guard) digits are needed temporarily in the course of ordinary calculations.
Guard digits reduce error. In a fourdigit system you may need five or
more digits to maintain accuracy un-

IEEE ARITHMETIC AND
PARANOIA AVAILABILITY
he IEEE has specified a particularly
careful floating-point arithmetic
intended to avoid the worst problems
of the older arithmetics used on computers. One committee (p754) designed a very specific binary floatingpoint arithmetic with three sizes of
numbers. A second working group
(p854) relaxed some of those specifications to permit different sizes of
numbers and different radixes to be
used. These IEEE arithmetics are so
good that Paranoia finds no fault with
them at aiL
An example of IEEE arithmetic is the
way it avoids the problem of more
numbers rounding up than down (50
versus 49): it rounds numbers ending
in 50 up only half the time. i.e.. when
the previous digit is odd. The rest of
the time. the numbers round down. For
this reason. the normal IEEE rounding
mode is called round-to-even.
The drafts of the IEEE specifications
are highly technical and quite compact
The dozen or so pages require careful
reading and often some deliberate
studying to fully comprehend. StilL that
task is rewarding to those who seek to
achieve numerical results of the highest
quality with their programs.
If you would like a copy of the IEEE
p754 (binary) or p854 (binary and
decimal) drafts. you may write to the
author (IEEE p854 Mailings. U-76
UCSF San Francisco. CA 94143). The
full Paranoia test program will also be
available. on floppy disk. for a distribution charge of 51 5. The author also has
order forms for the disk. The floppy
formats of the Paranoia disk will include at least the PC-DOS 9-sector
5!!.i-inch double-sided format A page

T

or two of documentation will help you
run the program.
The second. corrected release of
Paranoia in MS-BASIC should be available by this issue's cover date. Versions
in FORTRAN and Pascal are also expected to be ready. Although the
author of the Paranoia program. Professor William Kahan. is a key member
of the IEEE Computer Society committees, the IEEE does not guarantee the
program in any way.
If you request these test programs,
you will be asked to assist Professor
Kahan and Mr. Karpinski by reporting
back the results you get when you 'Jse
them. Please send us your resulb t')1
any system that is either commercially available or interesting in its own
right You may copy the test program
freely. maintaining its copyright notice.
and pass it on to your friends. We
would appreciate their results as welL
When you run Paranoia, you will get
several pages of messages about the
details of the arithmetic. So far results
have been collected on more than six
different BASIC systems, but some of
these results are already obsolete.
Perhaps you can help us to bring them
up-to-date. We are especially interested
in hearing about any errors you may
discover in the tests themselves. We
would also like to hear of any problems
you have running or interpreting the
tests. although we do not promise anything but our thanks in return.
A benchmark of this complexity may
take years to reach its full value to the
computing community. When enough
arithmetics have been tested to make
the results interesting. the authors will
try to publish them.

til the result is rescaled. For example.
1.144 x 10 1 minus 8.336 x 10° really
needs five digits. Without the extra
digit this simple subtraction suffers an
error of 4 to 6 ulps. a serious defect
that makes numeric programming
even more difficult and error-prone.
To illustrate: with the guard digit. 1\.44
minus 8.336 yields 03104. which
results in an answer after rescaling of
3.104 x 10°; without the guard digit.
11.44 minus 8.33 (if truncated) yields
03.11 for a result of 3.110 x \0° and
11.44 minus 8.34 (if rounded off)
yields 03.10 for a result of 3.100 x 10°
The need for guard digits becomes
quite clear. What about your computer? Often the specific details of the
arithmetic used on a given computer
are known only to its designers. Yet
they are important to programmers
and other users who want to get
good. precise. accurate answers.
Professor William Kahan at the University of California at Berkeley wrote
Paranoia for just this reason. Paranoia
checks many of the arithmetic details
of your computer. For each aspect
that is not handled in the best way.
Paranoia reports what sort of difficulty
will ensue from its use.
The full Paranoia program is some
700 lines of BASIC. Listings 1 and 2
show an extract sufficient to test for
the use of a guard digit in addition
and subtraction. If some part of the
routine seems con·fusing. you may
find it helpful to try a pencil-andpaper example with a four-digit system like the one above. These programs were simplified from the Pascal
translation of Paranoia by B. A.
Wichmann of the National Physical
Laboratory in England The full program guards itself against many (rare)
problems that might possibly arise.
Full Paranoia also rechecks critical calculations by a second method. just to
be sure.
TEST YOUR CALCULATOR
You can use essentially the same
guard-digit procedure to test your
pocket calculator. Without checking
for radix. etc.. the results of two simple expressions will signal the
(continued)
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If you've got a computer, you've got a
problem. Because every computer comes
equipped with something you didn't bargain
for-static.
Static is the major cause of computer
malfunctions, downtime and lost productivity. And sooner or later a static problem
could result in costly repair charges.

ettes are non streaking and will not harm
sensitive electronic components.
Try Staticide and Staticide Wipes. After
all, you may not have been charged for that
something extra that came with your computer ... but it may very well charge you.

But you can eliminate your problem and '
improve your productivity with Staticide®.
So effective, just one application to floors,
furniture, walls and equipment keeps the
entire workstation area static-free for up to
six months.
Staticide is the number one topical antistatic formula on the market. And still the
most effective! Don't accept substitutes.
And when it comes to eliminating static
and cleaning CRT screens, new Staticide®
Wipes ™ is the answer. These handy towelInquiry 9

1960 E. Devon Avenue
Department 101
Elk Grove Village, IL 60007
(312) 981-9212 Ext. 101

FEBRUARY 1985 • BY T E

229

Inquiry 43

PARANOIA

Listing I: A Microsoft BASIC program to test for the presence of a guard digit
in subtraction. Note: fpwidth is the smallest number formed by multiplying one
by the powers of the radix. It is calculated by successive multiplications. until the
product when added to 1.0 no longer gives an exact result. (Width is a
Microsoft BASIC reserved word and cannot be used as the variable name.)
10 .
20 .
30
40
50

60

Guard One
Half
Zero
MinusOne

Test if add/subtract has a guard digit
1.0
0.5
0.0
-1.0

.

Floating-point constants

70 '
80 ' variables:

90 '
100'
110 '
120 '
130 .
140 '
150'

Radix
Precision

Calculated floating-point radix
Significant digits in base Radix

fpwidth
Wide

Precision
Radix
(or Radix' Precision)
First estimate of fpwidth

160 '
170' UlpOne
180 ' UlpRadix

Unit in last place of just less than one
Radix· UlpOne

190 '
200 ' OneMinus
210 'RadixMinus
220 '
230' s, t, u
240 ' x, y, z
250 '

One
Radix

UlpOne
UlpRadix

calculated with care

Working variables

260 .
270 '
Find a Wide so big that adding one does not change it by one
280 '
290 Wide = One
300 '
310
Wide
Wide + Wide' Double it until it grows so large that
320
x
Adding one does not change it or
Wide + One
(with rounding) changes it by 2
330
340
y
x
Wide
So the difference is zero or 2
350
z
y
One
And this becomes + / - one

360 '
370
380 '

IF ( MinusOne + ABS( z ) )

<

Zero

THEN 310

390 '
400
410
420
430
440
450
460
470
480

490
500
510
520
530
540
550

. Find the radix (or number base) as the minimum increase in Wide
'
Remember that Wide is just large enough that the units place
'
is not represented, so a one in the last represented place
'
(the tens place, for decimal) is exactly the radix itself.
'
Try it by hand.
'
y = One
'
Radix
Wide + y 'No change on first addition
y
= y
+ Y
So double y
Radix - Wide'
Until some change happens
Radix
'
The change is the radix
IF Radix = Zero THEN 480
'
PRINT "Radix = "; Radix
'

560 '
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570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980

' Find the precision in Radix digits
'
Precision = Zero
fpwidth
= One
.
, Count the digits
Precision = Precision + One
fpwidth
= fpwidth • Radix .
And increase fpwidth
Until adding one
y
= fpwidth + One
.
Is imprecise
IF (y - fpwidth) = One THEN 620 .
.
PRINT "Precision = "; Precision
'
PRINT "fpwidth = "; fpwidth
'
UlpOne = One / fpwidth
'
PRINT "Closest relative separation found is UlpOne = "; UlpOne
.
OneMinus = ( Half - UlpOne) + Half
UlpRadix = Radix· UlpOne
'
RadixMinus = Radix
- One
RadixMinus = ( RadixMinus - UlpRadix) + One
'
x = One - UlpOne
y = One - OneMinus
z = One - x
.
s = Radix - UlpRadix
t = Radix - RadixMinus
u = Radix - s
.
IF y = UlpOne THEN 920
GOTO 960
IF t = UlpRadix AND u = UlpRadix THEN 940
GOTO 960
PRINT "Add/subtract has a guard digit as it should."
GOTO 980
PRINT "Add/subtract lacks guard digit. cancellation obscured."
.
END' Guard

Listing 2: Pascal program to test for the presence of a guard digit in

Mac
Inker
Re-ink any fabric ribbon
AUTOMATICALLY for less
than 5¢. Extremely simple
operation with built-in
electric motor. We have a
MAC INKER for any printer:
cartridge/spool/harmonica/
zip pack. Lubricant ink safe
for dot matrix printheads.
Multicolored inks, uninked
cartridges available. Ask for
brochure. Thousands of
satisfied customers.

+

Mac
Switch
Mac Switch lets you share
your computer with any two
peripherals (serial or
parallel). Ideal for word
processors-never type an
address twice. Ask us for
brochure with tips on how to
share two peripherals (or two
computers) with MAC
SWITCH. Total satisfaction or
full refund.

$99. 00

subtraction.
{ Test if add/subtract has a guard digit

program Guard;
canst
One
Half
Zero
MinusOne
var
Radix
Precision

Width
Wide

1.0;
0.5;
0.0;
-1.0;

{Floating-point constants

--~.

®---A('!J

~

'

_."-'-'-'_._'-'--'---'-"-"---"'"

JII
j

Order toll free 1-800-547-3303
: real;
: real;

{ Calculated floating-point radix
{ Significant digits in base Radix

: real;
: real;

{
Precision
{ Radix
(or Radix • Precision)
{ First estimate of Width

Climpuler
Friends
6415 SW Canyon Court
(continued)

Suite # 10
Portland, Oregon 97221
(503) 297-2321
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UlpOne
UlpRadix

Starting At

$695.00
CO-PROCESSING
The most cost effective way for Z80
system owners to obtain 16/32 bit
processing power and software
compatibility is via the HSC CO-16
Attached Resource Processor.
CO-16 is compatible with any Z80
system running CPM 2.2 or CPM 3.
A few examples include:
• KAYPRO 2/4/10. TRS 2/3/12/16
• AM PRO LITTLE BOARD
• HEATH 89. SUPERBRAIN
• XEROX 820. TELEVIDEO 802/803
• MORROW • EPSON QX-10
• LOBO. OSBORNE 1/EXEC
• CROMEMCO. Plus many more
CO-16
Every CO-16 is delivered with
• 16/32 bit micro processor. 16 bit
Operating System • 256 Kilo RAM
• Z80 interface • 16 bit RA M disk
driver • CPM80 2.2 RAM disk driver
• CPM 2.2 or CPM 3 compatibility
• sources with tools • hardware
diagrams • board level or case with
power supply.
CO-1686
The only Z80 16 bit co-processor
includes • INTEL 8086 • 6Mhz no
wait states • MSDOS 2.11 • IBM
BIOS emulator • Memory expansion
to 768K • 8087 math co-processor
• 3-channel Real Time Clock • Runs
many IBM PC applications • Shares
hard disk space with CPM80 • PC
diskette compatilibility on many
systems • CPM86 • Concurrent
CPM is coming.
CO-1668

: real;
: real;

OneMinus
: real;
RadixMinus : real;

{One - UlpOne
{ Radix - UlpRadix

s, t, u
x, y, z

{ Working variables

: real;
: real;

calculated with care

begin {Guard}
{ Find a Wide so big that adding one does not change it by one,
Wide: = One;
repeat
Wide : = Wide + Wide;
x
: = Wide + One;

y

:=

z

:= y

{ Double it until it grows so large that
{
Adding one does not change it or
{
(with rounding) changes it by 2
{
So the diHerence is zero or 2
{
And this becomes + / - one

- Wide;
- One

x

until ( MinusOne + abs( z ) )

Zero;

>=

{ Find the radix (or number base) as the minimum increase in Wide
{
Remember that Wide is just large enough that the units place
is not represented, so a one in the last represented place
{
(the tens place, for decimal) is exactly the radix itself,
{
{
Try it by hand,
y : = One;
repeat
Radix : = Wide + y;
y
:= y
+ y;
Radix : = Radix - Wide

{ No change on first addition
So double y
{
{
Until some change happens

until Radix < > Zero;

{

The change is the radix l

writeln( 'Radix = " Radix );
{ Find the precision in Radix digits

The only Z80 16/32 bit co-processor
includes • MOTOROLA 68000
microprocessor • 6 Mhz no wait
states • CPM68K • Full "C" compiler with UNIX V71ibrary and floats
• Memory expansion to 1.25 million
bytes • NS16081 math co-processor
• Real Time Clock • Complete software development environment
• 100% file compatible with CPM80
• OS9/68 UNIX look alike coming
in February.

Precision: = Zero;
Width
: = One;
repeat

Dealer, Distributor and OEM's invited

writeln( 'Width

Hallock Systems Company, Inc.
267 North Main Street
Herkimer, N.Y. 13350
(315) 866·7125

{ Unit in last place of just less than one
{ Radix x UlpOne

Precision: = Precision + One;
Width
: = Width
• Radix;
y
: = Width
+ One

{ Count the digits
{
And increase Width
{
Until adding one

until ( y - Width) < > One;

{

writeln( 'Precision

= " Precision

= " Width

Is imprecise

);

);

UlpOne : = One / Width;
writeln( 'Closest relative separation found is UlpOne

',UlpOne );

OneMinus : = (Half - UlpOne) + Half;
UlpRadix ,- Radix' UlpOne;
(continued)
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HEM HRRD DISN PROLON:
THE FLOPPY TO EHD RLL FLOPPIES.

PROLOK
1
,)

Finally there's a foolproof way to protect software against unauthorized duplication. The technology is all on the disk and is installed on a hard
disk without the ongoing need for a floppy key.
Prolok ™ doesn't need add-on hardware. Instead each diskette is marked with a unique, physical "fingerprint." No two are alike. A precise
description of the individual print is encoded magnetically. The fingerprint AND the description
must match exactly before the software is
decrypted and released to the system. No match,
no access.
Its genius is its simplicity and familiarity.
Prolok looks like an unprotected disk, loads like an
unprotected disk, works like an unprotected disk.
The user feels immediately at home and in command. It's as easy as A>PROLOK B: filename.
Backups are easily made via normal system
utilities. However, to be read they must be accompanied in the system by the original Prolok disk,
except when installed on a hard disk.

Prolok puts the casual copier-and even the
deliberate pirate-out of business. It barely

increases the price of your product, yet it makes
sure your customers don't buy one program and
copy ten.
Several command line slash (/) options are
. built into Prolok diskettes for customized security,
depending on your needs.
Software can be loaded easily onto Prolok
diskettes using any system from a PC to commercial mass duplication equipment.
Prolok is an engineering breakthrough of
Vault Corporation, which has been successfully
safeguarding software since the inception of security disk technology. Over 3500 businesses and
organizations protect their valuable programs with
Prolok.
Simply contact Vault
Corporation at 2649 Townsgate
Road, Suite 500, Westlake
Village, CA 91361. Or phone
us at 800-445-0193 (U.S.) or
800-821-8638 (California). And
VAULT
find out why software freebies
are becoming a thing of the past.
CORPORATION

SOFTHME PROTECTIO". RIGHT 0" THE DISH.
VHA - 8406
Inquiry 321

Copyright © 1984 Vault Corporation. Prolok is a trademark of Vault Corporation
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Circuit-Boord-Design
Without the Tedium
smARTWORK™ lets the design
engineer create and revise
printed-circuit-board artwork
on the IBM Personal Computer.

smARTWORK™ is the only lowcost printed-circuit-board
artwork editor with all these
important advantages:

Forget tape. Forget ruling.
Forget waiting for a technician,
draftsman, or the CAD department to get to your project.
smARTWORK™ software turns
your IBM Personal Computer
into a professional, high-quality
drafting tool. It gives you
complete control over your
circuit-board artwork - from
start to finish.

o Complete interactive control
over placement and routing

o Quick correction and revision
o Production-quality 2X artwork
from pen-and-ink plotter

o Prototype-quality 2X artwork
from dot-matrix printer

o Easy to learn and operate,
yet capable of sophisticated
layouts

o Single-sided and doublesided printed-circuit boards
up to 10 x 16 inches

o Multicolor or black-andwhite display

o 32 user selectable color
combinations; coincident
points can be displayed
in contrasting
colors.

o Can use optional Microsoft Mouse as pointing
device
smARTWORK™ transforms your IBM PC into a CAD system
for printed-circuit-board artwork.
Display modes include both single-layer black and white and
dual-layer color.

The Smart Buy
At $895, smARTWORK™ is an
exceptional value, particularly
when compared to conventional engineering workstation
costs.
Call or write us for more
information on smARTWORle
We'll be glad to tell you how
smARTWORK™ helps us design
our own circuit boards and
what it can do for your business.
Send a purchase order, or
major credit card number,
and smARTWORK™ can be
working for you next week.
System Requirements

o IBM PC or XTwith 192K RAM 2 disk
drives and DOS Version 2.0

o IBM Color/Graphics Adapter with
RGB color or b&w monitor

S

What makes smARTWORK™
so smart is that it understands
electrical connections. Conductor spacing is always correct, lines don't become too
narrow, and connecting lines
do not intersect other conductors. smARTWORK™ can
automatically find and draw
the shortest route between two
conductors. Or you can specify
the route.

Dual-layer color display of a 2" by 4"
section of a 10" by 16" circuit board

o Epson MX-80/MX-100 or FX-80/
FX-100 dot-matrix printer

o Houston Instrument DMP-41
pen-and-ink plotter (optional)
Twice scale
hardcopy of your
artwork is produced using
the Epson dot-matrix printers or the
Houston Instrument DMP-41 penand-ink plotter. Quick 1X check plot
is also available from Epson printers.

o Microsoft Mouse (optional)

"smARTWORK" and 'Wintek" are trademarks
of Wintek Corporation.

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UO)
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- 9/27 * 3 + 1

RadixMinus : = Radix
- One;
RadixMinus : = ( RadixMinus - UlpRadix) + One;
x : = One
y : = One
z : = One

and

- UlpOne;
- _OneMinus;
- x;

- 9 1 27 * 3

+ .5 + .5

A smaller test in Pascal could be:

if (- 9 1 27 * 3 + 1 ) =
(- 9 1 27 * 3 + .5 + .5)

s : = Radix - UlpRadix;
t : = Radix - RadixMinus;
u : = Radix - s;

then writeln( f\dd/subtract has a
guard digit.' )
else writeln( f\dd/subtract lacks
guard digit.' )

if (y = UlpOne) and (z = UlpOne) and
(t = UlpRadix) and (u = UlpRadix)
then
writeln( 'Add/subtract has a guard digit as it should.' )
else
writeln( 'Add/subtract lacks guard digit, cancellation obscured.' )

CONCLUSION

Paranoia is an unusual benchmark: it
tests the quality of your software, not
just its speed. Most common computer arithmetics have a half-dozen or
more flaws that Paranoia finds. reporting what kinds of calculations are
harmed by them. Its use can be highly
rewarding to those who seek to
achieve very accurate. precise. numerical results from their programs.•

end {Guard}.

presence or absence of a guard digit.
If their results are equal. the guard
digit is present. Otherwise, it is probably not. Those expressions are

and

1/2 - (9 1 27 * 3) + 1/2
For four-function calculators without
parentheses or memory. you can use

1 - (9 1 27 * 3 )

Meet The Controllers.
t;

~O-:"ERCONT'O'2

_....

'".~

.......................;.......;;,;.....;..._ _.. ;-;;;,;;;,,;,;;~~-;;,;;;,..;.;.;......;...,.;.;..;;;;~-;;;,;.,;;;::
Power Control™ protects computer
circuitry and data stored in memory
against the damage voltage spikes can
cause.

Eliminates reaching
over, behind and
around devices to
tum them on or of!

Lessn than
2 high.

Puts control
of computer

16n width, 10 n depth
alkJws placement under
terminal for
fingertip control.

~""""""""
1~;~~h!~~~N7~~~gr'mail
to:
S
Whipple Rd., #25, Union City, CA 94587
~
~

1lil13101
~·Calif ReSIdents add applicable sales tax.

S

SDcep~~,~;s~~~oll: $69.95*

Additional switches ~O
~
give individual
control over
peripherals.
Ilil1

S
Ill,1

Power Control 2: $89.95*
10 amp circuit breaker. RFI noise

10 ~~~;/C6~tr~r3~e$oi29.95* S
Cross suppression between all 4 outlets.
~
Illuminated switches. 3-stage RFI filter.
~
~ 0 Check for $
enclosed.
~ 0 VISA 0 MasterCard

~

Organizes
power wires.
4 cords in1 cord out.

©Relax Technology. The company lhat works so you can relax and get down to business.
Inquiry 269

Contains a master switch (to turn your
computer, terminal, printer, a modem or
a lamp on or off at the same time) and
three additional switches to turn
peripherals on or off in any order.

Puts on/off control of your computer,
terminal, printer. and more at your
fingertips in a slim panel unit sized to fit
underneath your computer terminal.

at your
Master
switch turns
computer
and all
periphera
on or off at
same time.

Control Power, Peripherals,
Spikes, and Glitches.

~Card#
~ Exp. Date

~Name

1§

Address
City

Bank #

51. _ _ Zip _ _

~ Signature

S
S
S
S
S
S
5

~

.."',""""""~
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When it comes to printers,
we have the two best names
in the business.
The Xerox line
of Diablo printers.
Color Ink Jet Printers

Full color graphics and text
capabilities make these
some of the most versatile
in the world.

a

There are lot of printers to choose from. But
there's only one Diablo line. And it's part of Xerox.
To begin with, there are our Diablo daisywheel
printers which have been voted number one for"
,print clarity and quality in a brand preference
study.* But that should come as no surprise since
we had a headstart on the rest of the industry,
inventing the daisywheel back in 1972.
There are also our Diablo dot matrix printers,
known for their speed and endurance, they
deliver perfect letter definition under the
heaviest use.
For producing just about any visual presentation from graphics to text, our high quality
Diablo color ink jet printers generate seven
vibrant colors to create over 4,000 variations.
Every Diablo printer is unusually
quiet, reliable and compatible
with most computers on the .
market including the IBM
(TeamXerQX Pc.
AJI are
part of
Team Xerox, a wide array of
products, people and services to .
meet all your information needs.
The Xerox line of Diablo
printers is serviced by the
national Xerox service force and
Diablo service centers across the
country.
So if you're in the market for a
printer, go with two of the best names
in the business. For the location of
the Xerox office, authorized Diablo
or Xerox dealer nearest you, call
1-800-833-2323, ext. 802.
·Source DOlamOlion Magazine 1983 Brand Preference Sillily
of printer preference by end users and OEM's.
XEROX® and Diablo" are trademarks of Xerox Corporation.
IBM" is a trademark of International Business Machines Corporation.
Inquiry 365

Daisywheel Printers
We invented the technology,
and now it's the accepted
standard among letterquality printers.

XEROX
Dot Matrix Printers
At draft speed, characters
come out crisp and clear;
at up to 400 cps. At
correspondence quality
speed, characters are so
readable they make the
term "computer print
almost obsolete.

•
•

•

,':{P4

.8P.':j
• >.;'F'6

'.

/0
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THE 8087 AND 80287 ARE IN STOCK!
MicroWay is the world's leading retailer of 8087s and high performance PC
upgrades. We stock a complete selection of 8087s that run at 5 and 8mhz.
All of our coprocessors are shipped
with a diagnostic disk and the best
warranty in the business - 180 days!
We also offer daughterboards for socketless computers such as the NEC PC
and PCjr, and a board which increases
the clock speed of the 80287 in the PC
AT. Our new NUMBER SMASHER'·
will run the IBM PC at clock speeds up
to 9.5mhz and achieves a throughput
of.1 megaflops with 87BASIC/INLlNE,

Intel Fortran, or Microsoft Fortran.
Software reviewers consistently cite
MicroWay software as the best in the
industry! Our customers frequently
write to thank us for recommending
the correct software and hardware to
meet their specific needs. They also
thank us for our same day shipping! In
addition to our own products which
support the 8087 and 80287, we stock
the largest supply of specialized software available anywhere These include
three FORTRANs, three PASCALs,
APL, Intel's ASM-86 and PL/M-86,
several Cs, 87BASIC/INLlNE,

87 MACRO, 87FFT, and MATRIXPAK.
For real time or multi-user applications we offer RTOS'· - our implementation of Intel's iRMX executive. Our
new products include a professional
debugger with 8087 support, support
for Lotus 1-2-3, and a translator that
converts object modules into readable
assembly language files. If you have a
question about which computer, language, compiler, operating system or application package is best suited to your
problem, we can answer it. Just call:

617-746-7341

Micro
WaY_™
_
8087 Support
For the IBM PC, PC XT, PC AT and Compatibles.
SCIENTIFIC SOFlWARE
87FFr· performs Forward and Inverse

FFTs
on real and complex arrays which occupy up to
512 K bytes of RAM. Also does convolutions, auto
correlations, hamming, complex vectormultiplicalion. and complex to radial conversions. Callable
from MS Fortran or 87BASIC/INLlNE. .... $150

87FFT-2'·

performs two-dimensional FFTs
Ideal forimage processing. Requires87FFT...$75

MATRIXPAK'·

manages a MEGABYTE!
Written in assembly language, our runtime
package accurately manipulates large matrices
at very fast speeds Includes matrix inversion and
the solution of simultaneous linear equations
Callable from MS Fortran 3.2, 87MACRO,
87BASIC/INLlNE, and RTOS
each $150

DATA ACQUISITION PACKAGE
Interactive, user-oriented language which allows
the acquisition and analysis of large data
CALL
streams

GRAPHICS PACKAGES
Energraphics (stand alone). .
...
.
Grafmatic for MS Fortran or Pascal.
.
Plotmatic for Grafmatic..
.
Halo for Basic, C or Fortran.
. . each

295
125
125
150

OTHER TOOLS
Alpha Software ESP.
Borland Sidekick, Toolbox, or Graphics
COSMOS Revelation.
.
PSI MATHPAK..
smARTWORK . . . . . ..
SPSS/PC
STSC APL* PLUS/PC
Pocket APL

.595
45
850
.
75
.. 895
695
475
85

RTOS· REAL TIME OPERATING SYSTEM
RTOS is a mult~user, mult~tasking real time operating system. It includes a configured version of
Inters iRMX-86, L1NK-86, LOC-86, L1B-86, OH-86,
and MicroWay's 87DEBUG. Runs on the IBM-PC,

A disk utility which thoroughly checks PC or AT
hard disks for bad sectors and updates the MS
150
DOS file allocation table accordingly
'Requires RTOS or iRMX-86. All Intel compiler
names and iRMX-86 TM Intel Corp.

For IBM PC and compatibles

~;~~T~~~~~~~~S'1·····",,······400 8087-28mhz ... $275

FORTRAN-86

750

~~SS_~~-86:::

::.:::
87C (LATIICE/MICROWAY)

::::::::::~
750

~~~~sicii·N·LI·NE;.· ~~~~~'~~'t~~'~~;~~::

the IBM Basic Compiler into optimized 8087
inline code which executes up to seven times
faster than 87BASIC. Supports separately compiled inline subroutines which are located in their
own segments and can contai n up to 64 K bytes of
code. This allows programs greater than 128K!
Requires the IBM Basic Compiler and Macro
Assembler. Includes 87BASIC
$200
87MACRO'· - our complete 8087 software
development package. It contains a "Preprocessor," source code for a set of 8087 macros,
and an object library of numeric functions inclucting transcendentals, trigonometrics, hyperbolics,
encoding, decoding and conversions Forthe IBM
Macro Assembler, Version 1.0 or 2.0
$150
OBJ -ASM'· - a multipass object module
trans Iator and disassembler. Produces assembly
language listings which include public symbols,
external symbols, and labels commented with
cross references Ideal for understanding and
patching object modules and libraries for which
source is not available
.
$200

87DEBUG

DFixer

HARDWARE AND LANGUAGES

8087 - 3 5 m h z
.$149
Including DIAGNOSTICS and 180-day warranty

'.

- a professional debugger with
8087 support, a sophisticated screen-oriented
macro command processor, and trace features
which include the ability to skip tracing through
branches to calls and software and hardware
interrupts Breakpoints can be set in code or on
guarded addresses in RAM
$150

For Wang, AT&T, DeskPro, NEC, Leading Edge

80287-35mhz

$275

For the IBM PC AT

64K RAM Set...
. $24
256K RAM Set
$150
128K RAM Set PC AT .$225
NUMBER SMASHER $995
T

" •.

9.5mhz 8087 coprocessor board for the IBM PC
LOTUS 1-2-3N 8087 Support.... CALL

FORTRAN and UTILITIES

Microsoft Fortran 3.2
239
IBM Professional Fortran......
.
595
Intel Fortran-86'
750
FORLlB+ ...........................•........ 65
STRINGS and THINGS .........•...•........ 65

C and UTILITI ES

Lattice C
MicrosoftC
C86
C TOOLS. . . . . . . ..
C Trigs and Trans.

299
329
299
85
150

_
.
.

BASIC and UTI L1TI ES

IBM Basic Compiler. . . . . . . .. .
87BASIC/INLlNE....... ..
Summit BetterBASIC'·. .
Summit 8087 Module.
.

MACRO ASSEMBLERS

IBM Assembler with Librarian
87MACRO.
.

270
200
175
87

. 155
150

PASCAL

Microsoft Pascal 3.2
Borland Turbo
Turbo with 8087 Support
1-2-3 and Lotus are trademarks of Lotus
Development Corporation

209
45
85

Formerly MicroWare, Inc. - not affiliated or
connected with MicroWare Systems Corporation of Des Moines, Iowa.
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MODELING
MASS~ACTION

KINETICS
BY ALAN CURTIS

In the future, microcomputers may have a substantial role
in major scientific computations
AT THE UNITED KINGDOM Atomic
Energy Research Establishment. HarwelL we have assembled scientific and
technological applications of our FACSIMILE reaction-kinetics program. All
can be run on one mainframe or another. but for the purposes of this article I have selected a few of those
that now run on an IBM PC with 512 K
bytes of RAM (random-access read/
write memory).
Like other simulation modelers such
as DYNAMO. FACSIMILE facilitates
the calculation of a set of differential
equations that describe the continuous evolution of a system from a
known initial configuration and then
flexibly formats the output.
Simulation models solve problems
repeatedly and carry out thorough
statistical analyses to find the best fit
among parameters. For such work,
whether the microcomputer is practical depends on your point of view.
A fairly large program that takes, say.
three minutes on an IBM mainframe
might well run all night on the Pc. provided you use an 8087 math coprocessor; without it. running time would
probably be about 10 times longer

(this is a guess-we haven't checked
it out).
Let's take a look at several examples
of how simulation models can be
used.
URANIUM FROM SEAWATER?
Seawater contains uranium, an extremely valuable fuel. at an extremely low concentration. Suppose we
want to extract the uranium. The
question is whether an economically
viable extraction process exists. We
might try pumping the seawater
through an ion-exchange column, a
tube tightly packed with minute
spheres of a resin that preferentially
absorbs uranium ions from solution
and replaces them with ions of another metal. When sufficient water
has been pumped through. the col-

Alan Curtis leads the Applied Mathematics
Group in the Computer Science and Systems
Division at the U.K. Atomic Energy Research
Establishment, Harwell. He is a graduate of
Cambridge and a former lecturer at the
University of Sheffield. He can be reached
at AERE. Harwell, Didcot, Oxfordshire
OXII ORA England.

umn is removed and cut up, and ordinary chemical means remove the
uranium (now at high concentration in
the resin) for further processing. Obviously the value of the recovered
uranium must offset the costs of
manufacturing the resin and the
tubes, of the pumping power. and of
the postprocessing to recover the
uranium from the resin.
A feasibility study of the problem
called for a simulation model because
the rate coefficients for the absorption of uranium by the resin were not
known. Experiments removed supposedly identical ion-exchange columns at different times. pumped different rates of seawater. and analyzed
uranium contents at various points
along the columns. Parameter-fitting
options might have determined the
best fit for these experimental results.
As it turned out. variations in properties, mainly the density of packing
of the resin from one column to
another. and even along the length of
a single column. invalidated the
model. which assumed a single
uniform column. A more complicated
(continued)
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model might have involved some of
the variability. but the experiments
had shown that the whole process
was not likely to be economical
anyway.
Such negative results are not fail·
ures in scientific investigations. On the
contrary. we understand far better the
requirements for the simulation if we
decide to pursue it again.
A modified model. now used for
demonstration purposes. contains
parameter values chosen to exhibit
significant saturation. (There are other
Nays of solving the problem of model·
ing an ideal ion·exchange column if
you know that saturation is negligible.)
To model the behavior of the col·
umn. we divided its length into 20
equal·size sections. One array of 20
variables represents the concentration of uranium in the seawater in
each section. a second array

represents the concentration in the
resin. and a third array checks for
saturation by monitoring available abo
sorption sites in the resin. The simulation models the flow of seawater by
passing material from one element of
the array to the next at a rate reflect·
ing the time it takes for the water to
move the length of a section.
The first element receives material
with the concentration in the incoming water; the last element sends
material to a "waste" variable. The
simulation of the exchange process
between solution and resin uses
modeling features for chemical reac·
tions; a second·order reaction between corresponding elements of the
first and third arrays represents abo
sorption. and a first·order reaction
represents the reverse process. The
program runs on the IBM PC in about
550 seconds (compared with 2.5 sec·
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Figure I: A snapsflot grapfl from tfle ion·eXLflange·column problem.
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onds on the IBM 3081K). so that even
a parameter·fitting run. which ex·
ecutes several dozen simulation runs.
could be done overnight on the micro.
It is fair to say that this investigation
could have been done on the PC from
the beginning.
The model provides three types of
output: "snapshot" graphs. which
show how the concentrations vary
along the column at any time; "time·
course" graphs. which illustrate how
integrated quantities. such as the total
uranium trapped in the resin. vary
with time; and tables of numbers that
give more accurate time histories of
these integrated quantities. Figur~ I
is a snapshot graph from this prob·
lem. By plotting the independent vari·
able (distance along the column)
along the y-axis and the dependent
variables along the x-axis. a printer
can plot graphs of any length. Points
X represent the concentration of
uranium in solution. multiplied by
100.000.000; points Y represent concentration in the resin. multiplied by
10.000; points S represent available
sites. multiplied by 10.000.
STARTING UP A
CHEMICAL REACTOR
In a 198 I thesis for Imperial College.
London. I. T. Cameron proposed this
chemical·engineering problem. It is
much simpler than the others described here. but in practice it had
proved difficult to solve.
Initially a chemical reactor contains
neutral gas. A pump starts to supply
liquid feedstock through an inlet
valve. compressing the gas and reducing the flow from the pump
because of back pressure. A chemical
reaction takes place in the vessel. and
product mixed with unused feedstock. driven by the gas pressure and
the liquid head. flows out through an
outlet valve. In time the system
reaches a steady state. but the main
focus of the simulation is the start·up
transient. Results of interest include
the peak gas pressure and temperature (for vessel design) and the loss
of unused feedstock and substandard
product. The model includes the ef(continued)
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PLOTTING PA~AMETEPS FO~ GPAPH ST~EAM
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fect of pressure on inlet and outlet
flow rates as well as the progress of
the reaction. the depth of the liquid.
and the thermodynamics of the gas.
Output consists of time-course
graphs and tables of numbers. The
graphical output (see figure 2) illustrates an interesting phenomenon
that occurs fairly often. There is a long
transient before the approach of the
steady state. but the initial transient
is very fast. To study the initial part effectively. it is necessary to plot many
points at small time intervals. Graphs.
therefore. have the independent
variable (time in this case) plotted
downward and the dependent variables plotted from left to right; thus
(with continuous paper) there is no
limit to the length of the plotted
graph. However. if the PC screen displays the graph as it is produced. only
about 25 lines are shown at a time.
so a printer is essential.

1--------- --Z------

1--------- ---2----- --PA-----l-------8-' ---------1---------1
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DEATH OF A STAR

When a typical "main sequence" star
has been burning and radiating
energy away for a few billion years. it
has transmuted all of its original
lighter elements into carbon and oxygen and must enter a carbon-burning
phase. During this time. the internal
pressure needed to support the star's
weight against its own gravitational attraction has required high density and
temperature. which in turn make the
star opaque to radiation.
According to Planck's law. the star
radiates at a rate determined by its
surface area and temperature. Therefore. when the star's lighter elements
are exhausted and its energy from
nuclear reactions becomes inadequate to support its weight. it starts
to contract under gravity: this increases its internal temperature until
it reaches about I billion degrees
(continued)

Figure 2: A time-course graph from
Cameron's reactor problem. A =
concentration of feedstock; B =
concentration of an intermediate (on larger
scale); P = concentration of product; I =
inlet flow rate; 2 = outlet flow rate.
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Generation of smog
in urban areas is a
complex phenomenon
that involves numerous
reactions among over
100 trace gases
in the atmosphere.
Kelvin. This temperature is sufficient
to cause carbon nuclei to begin fusing together to form heavier elements.
This carbon-burning process supplies
the necessary energy to make further
gravitational contraction unnecessary.
If the star is an ordinary one-not

too big-the temperature generates
enough pressure to keep the star
stable until the carbon is exhausted.
The temperature and density do not
rise further. and the carbon-burning
phase takes place relatively slowly. in
conditions of hydrostatic equilibrium.
In a more massive star. however, the
pressure is inadequate. contraction
continues, the temperature and density continue to rise. and carbon burning proceeds explosively fast the star
becomes a supernova. In either case,
the phase is extremely short in relation to the earlier leisurely history of
the star; typical durations may be a
week or two for an ordinary (less
massive) star or about a second for
a supernova.
Simulations have been successful
for both the hydrostatic and the explosive carbon-burning phases. In
both cases. the set of nuclear reactions is the same, but the rate coeffi-
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cients depend on temperature and
density. variables that vary with time
in a way determined by the stellar
dynamics. To model the hydrostatic
version. temperature and density are
kept constant and rate coefficients are
computed only once. at the start of
the run. For the supernova version.
temperature and density are defined
as functions of time. and the rate coefficients are frequently recalculated
during the run.
The coding of the nuclear reactions,
although they are numerous. is relatively easy because their structure is
exactly that of chemical reactions.
Protons. neutrons. neutrinos, alpha
particles. and 36 heavier nuclides are
simulated.
A run of the hydrostatic version takes
about 8200 seconds (2.3 hours) on the
Pc. compared with about 25 seconds
on the IBM 3081 K. This is a larger
speed ratio than average-about
330: I-but we may be able to improve
the performance. The supernova version takes about 67 seconds on the
3081. so we expect it to take about
22,000 seconds (say. 6 hours) on the
Pc. Output consists of time-course
graphs of the mass fractions of the
various nuclides, plotted on logarithmic scales for time and for the
mass fractions, and of tables giving
numerical values for the mass fractions
as functions of time. The graphs show
clearly the stages at which the various
nuclides are produced or used up; in
many cases. this occurs in straight lines
on the log-log plot. indicating mass
fractions proportional to a (positive or
negative) power of the time.

Inquiry 174

The generation of photochemical
smog in urban areas is an extremely
complex phenomenon that involves
numerous reactions among well over
100 trace gases in the atmosphere.
Important elementary steps in the
process involve the breaking of
chemical bonds when a molecule absorbs solar radiation; these steps
switch off rapidly as sunset approaches and switch on equally fast
(continued)
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at dawn. Rate coefficients also depend on smaller day/night variations
such as temperature and water vapor
content. Thus the behavior of the
chemistry during the night is quite different from that during the day, and
the switching processes are technically difficult for many differentialequation solvers to handle.

The model of this process is by far
the largest and most complicated of
those described here. The model involves a total of 300 reactions among
135 chemical species: the data occupies about 620 lines of code. The
model also requires larger working
arrays than the others, but it can
be fitted into 470K bytes of RAM.

WHY WOULD ANY
SANE PERSON
SPEND $199
FOR ABeHerBASIC
SYSTEM
WHEN DOS's IS FREE?
HERE ARE 10 REASONS:
TEST YOUR SANITY

1. Full support for 640K memory 2. Structured language with BASIC
syntax 3. Separately compiled program modules 4. Speed: FAST
5. Extensibility (Make your own BASIC) 6. User-defined procedures
and functions 7. Built-in windows support 8. Interactive programming
language based on on incremental compiler 9. 8087 moth support

10. Runs on IBM PC, IBM PC/XT and compatibles
Summit Software
Technology,lnc.™
P.O. Box 99
Babson Pork
Wellesley, MA 02157

(617) 235-0729
BelterBASIC IS 0 trademark of
SummIt Soflwore Technology, Inc

IBM Pc. IBM PC/X] and PC/DOS
are trademarks allnternatlonal
Business Machines Corp. MS-DOS
is a trademark of Microsoft Corp

246

BY T E • FEBRUARY 1985

NOW AVAILABLE FOR
THE TANDY 2000 & 1200

B~C

Simulating 50 hours of real time (thus
seeing how much greater the pollution is on the second day than the
first) takes about 110 seconds on the
1BM 3081 K: we are not yet able to run
it on the Pc. but we might expect a
speed ratio similar to that for the
astrophysical problem It is thus at the
limit of practicability on the PC (at present) so far as running time is concerned, but it is interesting that the
model would still run faster than real
time. Simulation of the second 24
hours takes about one-third of the
total time, and we would expect subsequent days to run at approximately
this speed.
Output consists mainly of timecourse graphs, which illustrate clearly
the buildup, with afternoon peaks and
nighttime troughs, in the concentrations of the important pollutants.
CONCWSION
I have presented only a few of the
many scientific and engineering applications that are practicable on a micro
like the IBM PC with 512K bytes of
RAM and an 8087 math coprocessor.
I hope, nevertheless, that I have conveyed a feel for what I am sure has
a very big future-the use of microcomputers for major scientific computation .•
FOR FURTHER INFORMATION

For information on some specific
microcomputer simulation modelers,
contact:
ATOMIC ENERGY RESEARCH
ESTABLISHMENT

Harwell. Didcot. Oxfordshire OX II
ORA. England (FACSIMILE)
PUGH-ROBERTS ASSOCIATES INC.

Sane Programmers
Order BetterBASIC Now
Price: $199
8087 Math Module: $99
Runtime System: $250
Sample Disk: $10

MosterCard, VISA, PO Checks,
Money Orders, and

C.O,O accepted.

Inquiry 300

5 Lee St., Cambridge. MA 02139
(Micro-DYNAMO)
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True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port
Digital Waveform Storage • Boolean Waveform Operations • Audio Functions
8.0 (L) x 4.5 (D) x 1.75 (H) Inches· 1.25 Pounds· 9 Volt Battery/AC Operation
Consider the LogicScope 136
• The LogicScope 136 is the next logical step in test instrumentation for you. It combines many of the features and capabilities of sophisticated logic analyzers and oscilloscopes ...
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
• The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conventional CRT has been replaced by a unique array of 400 LED's
that permits simultaneous display of two digital waveforms.
• The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode. or
in memory mode which permits acquisition and storage of up to
50-100 bit waveforms. These can be recalled, logically compared (A D, OR. EXCLUSIVE OR) to other input waveforms,
or output to an external device via an 110 port. This 110 port
will also accept future add-on 136 Modules.
• Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshooting
or repairing digital systems. Made in U.S.A.
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Consider its Engineering & Field Service Applications:
• On microprocessor-based systems, check the timing relationship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logical comparison of non-repetitive waveforms to known reference signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
• Its light weight and small size make the LogicScope convenient to take on every service call. The 136 provides much more
information for trouble shooting a digital system or peripheral
than a logic probe or digital counter without having to lug an
oscilloscope or logic analyzer along.
Contact us for the name of your local distributor

?OC<Ei: i:cc..noLO<:'t, Inc.
7320 Parkway Drive, Hanover, MD 21076 U.S.A.
TELEX 908207
301-796-3300
Division of Renaissance Technology Corp.
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ASYST multiple windows permit side-by-side
comparisons. The two-dimensional FFTroutine,
shown, is one of the many built-in functions.

With ASYST, data acquisition and analysis
routines can be combined to create powerful,
menu-driven functions.

Nowacguire, analyze,
and graph data
all attlle same time.
Introducing
ASYST Scientific Software.
ASYST. The most powerful
scientific software package
available for a personal
computer.
ASYST is the only software
that turns an IBM PC, or compatible, into a complete scientific
workstation-offering full data
acquisition, analysis, and
graphics capabilities.
• ASYST puts you in direct
control of your data. Its unique
interactiveness allows you to
start reducing data even as it is
being collected-graphing as
you praceed.
• Multiple graphics windows
permit quick visual comparison
and allow you to select segments for further manipulation.
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ASYST gives you the speed and
precision of a minicomputerat a fraction of the cost. And
because it works on a PC, you

ASYST and your IBM PC give you the
power, speed and precision of a minicomputer in your own lab.

can pull information through
the analytical process without
timesharing delays or software
bottlenecks.
• ASYSTfully utilizes an IBM PC
with the 8087 coprocessor.
This unique combination takes
all intermediate calculations to
the 80-bit precision level, offering precision exceeding that of
other micros-as well as many
minis and mainframes.
• A 1024-point Fast Fourier
Tronsform, with ASYST and an
IBM PC with 8087 chip, takes
less than 3 seconds. An optimum
performance custom routine
tested on a DEC 11/23 + minicomputer with FPF 11 ,. took 2
seconds-atfive times the price.

ASYSTautomatic graphics are flexible enough
to handle the most demanding applications.

Three integrated modules.
ASYST is composed of three
separate, but fully-integrated,
modules-Module 1: System/
Graphics/Statistics; Module 2:
Analysis; and Module 3: Data
Acquisition.
o Module 1 works alone-or with
either of the other two modulesallowing you to tailor the system
to your specific needs.
o All functions are always available for your use. You never have
to leave the system to access
any of its capabilities.
Module 1: System/Graphics/
Statistics establishes the environment. Among other features,
it provides data representation
and storage capability; supplies
arithmetic, trigonometric, hyperbolic and other mathematical
and statistical functions; and
provides direct graphics output
and display. Array manipulation,
control of vectors and matrices,
automatic plotting, file manipulation, programming control
structures, and a built-in text editor are all included in Module 1.
Module 2: Analysis reduces
and analyzes data and includes
a powerful selection of analytical functions. They include
Eigenvalues, Eigenvectors,
and polynomials. Least squares
approximations, curve fitting,
convolutions, integration, differentiation, smoothing, and Fast
Inquiry 192

ASYST integrates analysis functions with
graphics. On-screen cursors allow interactive
selection of curve segments.

Fourier Transform are only a
few of the automatic functions
provided.
Module 3: Data Acquisition
allows ASYST to interface with
laboratory instruments to capture data directly with a minimum of keyboarding. Standard
commands such as "A/D.IN"
are all that are needed to carry
out communication between
ASYST and standard interface
boards. A/D and D/A conversions, digital I/O, timing, and
triggering are all supported.
Commands can be combined
in programs to provide customized automatic acquisition
and control.
Built-in routines make ASYST
easy to use. Programmability
lets you customize.
You don't have to be a computer expert to utilize ASYST.
Instead of rigid, unreadable
computer syntax, you deal with
an assortment of built-in commands that do what their names
indicate-XY DATA. PLOT,
ARRAYEDIT, FFT, etc.
o Interactively use pre-programmed commands to get
immediate control of your work.
o Combine and modify comma'nds to extend the capability
of the system for your custom
applications. ASYST is fully
programmable.

Supported by extensive,
top-down documentation.
ASYST layered documentationwith examples, a quick reference
card, and a cross-referenced
index-lets you go only as deep
as your needs require. A comprehensive, on-line "help" system is always ready to supply
additional assistance.

30-D{lY~

No-RiskUffeI:

1-800-348-0033

In New York State call (212) 702-3241.

Call our ASYST hotline for
more information.

MACMILLAN SOF1WARE CO.
An Affiliate of
Macmillan Publishing Company
866 Third Avenue
I
New York, NY 10022
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·VIEWING
MOLECULES WITH
THE MACINTOSH
BY EARL

J.

KIRKLAND

program provides 3..0 images
of complex molecules

A BASIC
RESEARCHERS HAVE GAINED valuable insights into how molecules work
by examining the basic physical structures of the molecules. which in part
determine their functions. Scientists
have learned. for example. that the
physics of electronic conduction in a
silicon crystal is influenced by the
basic symmetries of the crystal.
The relative physical sizes and
shapes of two molecules may also influence the rate at which they interact
chemically (since. for two chemicalsi.e.. atoms or molecules-to interact.
they must first come into contact with
each other). This is the case with a
particular class of biochemical substances called enzymes. which are responsible for controlling the rate of
biochemical activity without themselves being changed (i.e.. they are
biological catalysts). The size and
shape of the enzyme molecule influences which other biochemical
substances (molecules) may bind to
it and hence be influenced by it.
We can gain some understanding of
the basic functions of molecules by
examining the size and shape of a
given molecule. using either a real
_

Inquiry 315

physical model or a computer-graphics representation of the molecule.
References I. 2. and 3 give some examples of graphic representations of
molecular structure and their usefulness in understanding molecular
function.
Molecules are far too small to be
seen with optical microscopes. and
electron microscopes are just becoming capable of directly imaging a few
specialized types of molecules. Most
of the molecular structures that we
know today have been determined by
X-ray diffraction studies of large
crystals. A crystal can be thought of
as a very large. single molecule composed of a small structure of a few
atoms repeated many times. This
repetitive nature allows researchers to
analyze many identical molecules at
one time and obtain a reasonable
"signal-to-noise" ratio in the results.

........................................
Earl J. Kirkland (Cornell University. Ithaca.
NY 14853) holds a doctorate in applied
physics and is a research associate at Cornell's
School of Applied and Engineering Physics.
His work involves computer image processing
of electron micrographs.

X-ray diffraction patterns cannot be
directly interpreted but require a computer to digest the diffraction pattern.
The computer outputs a sequence of
numerical data describing the threedimensional (3-D) positions of the
atoms inside the molecule. This
numerical data is rather difficult to
understand without further reduction.
Simple structures with only a few
atoms may be intuitively visualized
from the raw numerical data. but the
more interesting or important structures often contain hundreds of
atoms. each with its own numerical
coordinate (x.y.z). Intuition is inadequate for complicated structures such
as these.
Before the advent of computer
graphics. researchers had to go
through the elaborate process of
building 3-D models of each molecule
for futher study. Because this molecular-structure data is often generated
by a computer. it is a practical alternative to also let the computer draw
a 3-D perspective view of the molecule using computer graphics.
Computer graphics is a powerful
(continued)
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VIEWING MOLECULES

tool for visualizing the structure of
large molecules in three dimensions.
Sophisticated (and expensive) computer hardware and software systems
for displaying molecules and crystals
in 3-D perspective are discussed in
references 4 and 5.
The Apple Macintosh has enough
resolution and speed to draw 3-D
perspective views of relatively large
molecules and to rotate them in space
(not in real time but fast enough to be
interactive). Although not as good as
the more sophisticated systems
(several of which are discussed in
references 4 and 5). the Macintosh is
certainly less expensive and can provide quite usable and educational
results. MODEL3D. a program written
in Microsoft Macintosh BASIC 1.0 and
designed to run on the I28K-byte
Mac. is capable of displaying up to
600 atoms in three dimensions. with
hidden-surface removal. and azimuthal and polar rotations (these terms are
defined below).
MOLECULES

For the purposes of this discussion.
think of a molecule as a group of
atoms that are bound together in a

well-defined structure. Each molecule
has a given number of one or more
different types of atoms and each
atom has a specific 3-D coordinate
associated with it. A molecule may be
as simple as two atoms or as complicated as the DNA molecule with its
thousands of atoms. The atom-toatom spacing varies from one
molecule to the next and is determined by the chemistry and physics
of the bonds. lYpical atomic spacings
are on the order of a few angstroms
(I angstrom = 10-8 centimeters).
Each atom in the molecule or crystal
has a further substructure consisting
of a small nucleus of positive charge
(protons and neutrons) surrounded by
a larger. negatively charged electron
cloud. The outer electrons in this
cloud form the actual bond to the
neighboring atoms. The radius of the
atom (i.e.. the electron-cloud radius)
varies from one type of atom to the
next. (Typically. atomic radii are on
the order of I angstrom.) This atomic
structure may be modeled graphically as a slightly fuzzy sphere whose
radius is the radius of the electron
cloud. The specific 3-D coordinate of
the atom is associated with the center

or nucleus of the atom. Therefore. to
describe a whole molecule all you
need is a list containing the 3-D coordinate and size of each atom in the
molecule. This will be represented as
the coordinates (X.y.Z)i and atomic
sizes (or radii) Si. for i= 1.2.3.... .n.
where n is the total number of atoms
in the molecule.
ROTATION

Once you have the list of atomic coordinates inside the computer. you can
rotate the atomic structure to any
angle prior to viewing it. In three
dimensions there are two possible independent rotations about a given
center (or any other given point). They
will be referred to as an azimuthal
rotation (about the z-axis) and a polar
rotation (about the x-axis). To
azimuthally rotate the molecule about
its center point (x.y.z)o through an
angle ¢' you must transform each
atomic coordinate (X.y.Z)i as:
x:

=

(xi-Xo)cos(¢) + (Yi-Yo)sin(¢)

y:

=

-(xi-xo)sin(¢) + (Yi-YO)cos(¢)

and to rotate through a polar angle
(). you must transform each atomic
coordinate as:
y:'

z:

x.z PLANE (CRT VIEWING SCREEN)

y

y<O

•

=
=

-VIEWING DISTANCE D - - - + '

Figure I: A perspective view of a three-dimensional object as projected onto a
two-dimensional CRT screen. The point (x.y.z); represents the center of a 3-D sphere.

and (x.zl;, represents the projected screen coordinates.
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-y:sin((}) + (Zi-Zo)cos((})

The computer uses the new resulting rotated coordinates (x·.y".zl to
calculate the 3-D perspective view of
the molecule. For convenience you
may define the center of rotation
(x.y.z)o to be halfway between the
minimum and maximum extent of the
molecule (along each axis).

3-D
(x, z lis

y:cos((}) + (zi-zo)sin((})

PERSPECTIVE

To display a molecule in 3-D on a
computer screen, the light coming
from the two-dimensional CRT
(cathode-ray tube) screen must be
made to appear as if it comes from
a three-dimensional object (i.e.. the
molecule). One way to do this is illustrated in figure I (see also references 4 and 6). The human observer
is in the "viewing position" at a
distance D from the CRT screen.
which is illustrated as a two-dimen-

VIEWING MOLECULES

sional X.Z plane. seen from the side.
Projected on this "screen" is a 3-D
molecule. of which one atom has the
coordinates (X.y.Z)i'
We then trace several light rays from
the viewing position through the
three-dimensional-object points. The
points where these rays intersect the
CRT plane is where the object should
be placed when drawn on the CRT
screen. By comparing similar right
triangles formed with the viewing
position. the y-axis. and either the
(X.y.Z)i or (x.z);. points. we can calculate
the screen coordinates as:
Xis

=

DX i I (D - Yi)

and
Zis

=

OZi I (0 - Yi)

In practice. the leading multiplicative factor of 0 will be dropped
because the screen coordinates will
be rescaled later to fill the screen. The
apparent size of each atom should
also be scaled as above so that the
atoms appear smaller as they get further away.
In realistic 3-D perspective. some
atoms will be in back of other atoms
and hence should not be visible. This
is the so-called "hidden-surface problem:' An easy. if crude. solution is to
simply sort the atoms by depth and
draw from the back forward. always
overwriting each successive layer of
atoms. When each successive atom is
drawn it exactly overwrites the portion of the object that it would normally obscure. This is the approach
I have used here.
THE PROGRAM

I have implemented the theory outlined above in MODEL3D (listing I).
a program written in Microsoft BASIC
for the Macintosh. lEditor's note: The
source code for MODEL3 D is available for

downloading via BYTEnet Listings. The
number is (603) 924-9820.1 The program first asks for the name of the
data file containing the atomic coordinates of the molecule you wish to
draw. You can obtain this information
from college-level chemistry or
physics textbooks. or from the

Listing I: The Source listing of MODEL3 D. a Microsoft BASIC 1.0 program
to draw 3-D perspective views of molecules.
••• MODEL3D.BAS •••
10
20 , Draw a 3D perspective view of a molecule with rotation
30 , For private, noncommercial use only.
40 . ©E. Kirkland 4·JUL·84. added printer distortion 9·SEP·84
50
60 . NOTE: Remember to shrink command window to lower left
70 'hand corner so that the lower right side of screen is visible
80
90 DEFINT 1- NDEFSNG 0 - Z:DEFSNG A - G
100 DIM IE(4).IP(12),X(600).Y(600),Z(600),S(600)
110 '
120 ' Define shading bit patterns for sphere
130 IP(O) = &H4411 :IP(1) = IP(O):IP(2) = IP(O):IP(3) = IP(O)
140 IP(4) = &H55AA: IP(5) = IP(4): IP(6) = IP(4):IP(7) = IP(4)
150 IP(8) =&HFFFF:IP(9) = IP(8):IP(10) = IP(8):IP(11) = IP(8)
160 '
170' Ask what to do
180 CLS:INPUT "Data file name: ",FILE$
190 INPUT "Azim., polar angles: ", PHI,THETA
200 INPUT "Viewing distance: ",VIEWD:INPUT "Size mag. : ",SMAG
210 INPUT "Type 1 for printer:",IPRINT
220 ' Printer distortion correction factor
230 IF IPRINT = 1 THEN DISTORT = 1.094 ELSE DISTORT = 1!
240 TIM#=TIMER
250 PHI = PHI·3.14159/180!:THETA = THETA·3.14159/180!
260 CP = COS(PHI):SP = SIN(PHI):CT = COS(THETA):ST = SIN(THETA)
270 '
280 ' Read atomic coordinates from data file and scale
290 OPEN FILE$ FOR INPUT AS #1
300 XMIN = 1E + 25:XMAX = - XMIN:YMIN = XMIN:YMAX = XMAX
310 ZMIN=XMIN:ZMAX=XMAX:N=O
320 WHILE NOT EOF(1)
330 N = N + 1
340 INPUT#1,X(N),Y(N),Z(N),S(N)
350 IF X(N»XMAX THEN XMAX=X(N)
360 IF X(N)<XMIN THEN XMIN=X(N)
370 IF Y(N»YMAX THEN YMAX=Y(N)
380 IF Y(N)<YMIN THEN YMIN = Y(N)
390 IF Z(N»ZMAX THEN ZMAX=Z(N)
400 IF Z(N)<ZMIN THEN ZMIN =Z(N)
410 WEND
420 PRINT N "atomic coord."
430 XMIN = .5·(XMAX + XMIN):YMIN = .5·(YMIN + YMAX)
440 ZMIN = .5·(ZMIN + ZMAX):PRINT "Rotating... "
450 '
460' Rotate molecule around its center
470 FOR I = 1 TO N
480 XA=X(I)-XMIN:YA=Y(I)-YMIN
490 X(I)=CP·XA+SP·YA:Y(I)= -SP·XA+CP·YA
500 YA=Y(I):ZA=Z(I)-ZMIN
510 Y(I)=CT.YA+ST·ZA:Z(I)= -ST'YA+CT'ZA
520 NEXT I:PRINT "Sorting... "
530 '
540' Sort by depth (shell sort)
550 IGAP = INT(CSNG(N)/2!)
560 WHILE IGAP> = 1
570 FOR 1=IGAP+1 TO N
580 FOR J = I-IGAP TO 1 STEP -IGAP
590 JG = J + IGAP
(continued)

(continued)
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All prices are for cash, cashiers check or money order.
Allow 4 weeks bank clearance for personal checks.
C.O.D.'s, Visa, MC, and P.O.'s accepted at additional
charge. Prices subject to change. Returns must have
authorization number and are subject to a restocking
charge.

~~I!'!I"!!I'!'~II!'!"!~""''''

QUME
SANYO
TELEVIDEO
VISUAL
WYSE
ZENITH
2
4
2
4

POS
POS
POS
POS

SWITCH BOXES
RS232
RS232
Centronics
Centronics

AST latest boards
Chips & Microprocessors
GSI Surge Protector
Hercules Graphics Card
Kreft Joyetlcke (IBM or Apple)
Paradise Multidisplay Card
Printer Buffe,. & Spoolere
Quadram all products
Ribbons (doz.) & Printwheels
Stendby Power Syeteme
Trectore & Sheetfeede,.

$75
115
93
121

.
Call
59
369
35
379
Cell
Call
Call
Be.t Price
,
Cell

I
I'
Alphe Omege 10MB wlcontroller (IBM)
TEAC 55B S1imline DSDD
TEAC 55F slimline DSQD
Bernoulli Box
Tandon 100-2
Maynard 10MB-WS-2 with EPROM.
Tellgre.. Tech Hard Disk System
Microsci A2 (Apple)
CDC, Qume, Shugart.
.
Amdek
Leading Edge Color RGB
PGS-HX-12
PGS MAX-12 Amber
Zenith 122/123
,

.

799
149
249
1949
199
.1149
Cell
189
Call

.

,

"""

Call
399
459
169
89

PRINTERS
,

1550 AP
499
6100
429
1550 BCD
549
Okldete
319
All Models
Cell
8510 AP
8510 BC2
419
Panasonic
8510 BPi
389
All Models
Call
449
Qume
Al0-20
Fl0-40
899
Letter Pro
629
Fl0-55
1199
11/40WIBMIF.. 1369
Daisywriter
11/55 WIBM IF.. 1569
985
Star Microtronics
2000
All Models ....... Call
Diablo
620 API
739
Tally
630 API .. .
1699
160L wfTractor...Call
630 ECS
1999
Toshiba
Eplon
1340
749
All
Cell
1351
1359
NEC • NEC • NEC • NEC • NEC • NEC • NEC
P2
515
3550
1489
P3
739
n10
1639
2050
779
8850
1799
P2/P3 Parallel Int. Face
139

2017 E. Cactus, Phoenix, Al 85022
(602) 482-0400
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600 IF Y(J)< = Y(JG) THEN GOTO 640
610 SWAP X(J),X(JG) SWAP Y(J),Y(JG)
620 SWAP Z(J),Z(JG) SWAP S(J),S(JG)
630 NEXT J
640 NEXT I
650 IGAP = INT(CSNG(IGAP)/2!)
660 WEND
670 '
680' For perspective projection and scale coordinates
690 SCALE = - 1E + 25:SMAX = SCALE
700 FOR I = 1 TO N
710 YA= 1!/(VIEWD- Y(I))X(I)=X(I)·YAZ(I)=Z(I)·YAS(I)=S(I)·YA
720 IF SCALE<ABS(X(I)) THEN SCALE=ABS(X(I))
730 IF SCALE<ABS(Z(I)) THEN SCALE=ABS(Z(I))
740 IF SMAX<S(I) THEN SMAX=S(I)
750 NEXT I SCALE = 110 1/(SCALE + .5·SMAX·SMAG)
760 SCALEX = SCALE· DISTORT
770
780' Plot shaded circles (emulating spheres)
790 FOR I = 1 TO N
800 IX = FIX(X(I)'SCALEX + 350!)IY = FIX(Z(I)'SCALE + 130 1)
810 IR = FIX(S(I)'SCALE'SMAG)IRX = IR'DISTORT
820 GOSUB 880
830 NEXT I
840 PRINT TIMER - TiM# " sec"
850 CLOSE#1END
860
870' Sphere plotting subroutine using Quickdraw FILLOVAL
880 IE(O) = IY -IRIE(1) = IX -IRXIE(2) = IY + IRIE(3) = IX + IRX
890 CALL FILLOVAL(VARPTR(IE(O)),VARPTR(IP(O)))
900 IR2= .8·IRIRX2= .8·IRX
910 IE(O) = IY -IR2IE(1) = IX -IRX2IE(2) = IY + IR2:IE(3) = IX + IRX2
920 CALL FILLOVAL(VARPTR(IE(0)),VARPTR(IP(4)))
930IR2=.65·IR:IRX2=.65·IRX
940 IE(O) = IY -IR2IE(1) = IX -IRX2IE(2) = IY + IR2IE(3) = IX + IRX2
950 CALL FILLOVAL(VARPTR(IE(0)),VARPTR(IP(8)))
960 RETURN

crystallographic technical literature.
Wyckoff's six-volume series (see
reference 12) offers an encyclopedic
tabulation of many molecular structures. IYou can also make up your own coor-

dinates. following the format below. to experiment with the program. I
Prepare the data file using MacWrite.
As shown in the example in figure 2.
each line of the file represents one
atom in the molecule and has four
numbers. The first three numbers of
each line are the (X,y.Z)i coordinates
of the ith atom and the fourth number
is the size or atomic radius of this
atom. These numbers may be in any
convenient set of units as long as all
the numbers are in the same units.
Note that MacWrite sometimes leaves
several blank lines at the end of the
file that must be deleted. You must

also save the file as "text-only" instead of the default "entire-document."
Alternatively. if the molecule is a
crystal. you can generate a data file
containing the atomic coordinates for
it by programming the rules for the
repetitive structure of the crystal in a
separate BASIC program. as I did for
the crystal silicon (see below).
After asking you for the name of the
data file. the program asks for the
rotation angles (in degrees). the viewing distance (D in figure 1; in the same
units as the atomic coordinates and
sizes), the atomic-radius size magnifier (this can be used to expand or
contract the apparent size of each displayed atom; to get the normal size
from the input file, type I). and finally,
{continued]

We Set the Standard in Prices!
For IBM PC Add-On Products.
Superior quality products and services at lowest prices.
Look at what we
have to offer, before
you buy any add-on
products for your
IBM PC.

QlC-OI. 10 MB internal
hard disk subsystem
at:$Hi< -

to ~~ttfe,'

Our half-height 10 MB hard disk comes
complete with controller, cables,
Microscience drive and easy to follow
instructions. It fits inside one of your
floppy slots and draws same amount
of current as a floppy. It is compatible
with DOS 2.0, 2.1 and 3.0 without any
patches. In fact, you can simply boot
up from the hard disk. This is the same
hard disk system you see advertised for
hundreds of dollars more.

20 MB half-height internal
hard disk $1095.
20 MB drive for PC AT $895.
40 MB full height with
controller $1995.

QlC-02. Streaming
cassette tape back-up
sUbsystem. $777.
Now. you can back-up your 20 MB of
hard disk in less than 10 minutes. This
half-height cassette tape system fits
inside your IBM PC and is very easy to
install. It comes with a controller card,
cables, cassette drive, one cassette
tape and all necessary software. You
can perform image back-up as well as
file by file back-up and restore.

20-60 MB Cartridge tape
subsystem $995.
Inquiry 261

QlC-03. 300/1200 baud
internal modem. $275.
This auto dial/auto answer plug-in
modem lets your PC talk to the world
with reUable and easy operation. It is
FCC certified, Bell 103/212 compatible
as well as fully Hayes compatible. You
can run all the popular
communication programs as well as
our superior QIC Com software
program.
Our QIC-Com software program provides
phone list management as well as
powerful file transfer capabilities. You
can even run any DOS programs such as
WordStar concurrently without having to
disconnect your line. Priced at $45.00, it is
an offer you don·t want to miss.

QlC-04. Half-height
floppy drive. $129.
This half-height floppy is the quietest
drive on the market. It draws the least
amount of current and is compatible
with your PC's floppy controller card.
It's double sided, double density.

CALL US TODAY AT

408-942-8086

QlC-OS. Five function
card. $199. (64 K RAM
Set $33.00).
Our five function card includes
memory expansion from 0 to 384K. one
serial port, one parallel port, one
game port and one battery back-up
clock calendar. RAM disk print spooler
and clock utilities are also included.

Expansion box with 10 MB
hard disk $1495.
Expansion box with 20 MB
hard disk $1995.

One Year Guarantee
No Risk. All our products are
guaranteed for one year. And
remember, if for any reason, you are
not completely satisfied within 30 days,
you can return it for a full refund.
Check out our competition and find
out which is best. We know better.

RESEARCH
INCORPORATED

528 Valley Way
Milpitas, CA 95035
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A circle appears
0,0,0,.15
.5,.5,0,.15
.5,0,.5,.15
0,.5,.5,.15
.5,.5,1,.15
.5,1,.5,.15
1,.5,.5,.15
.25 , .25, .25 ,
.25, .75 , .75 ,
.75, .25 , .75,
.75, . 75, .25,
0,0,1,.15
0,1,0,.15
0,1,1,.15
1,0,0,.15
1,0,1,.15
1,1,0,.15
1,1,1,.15

elliptical printed
with the Imagewriter.
. 15
. 15
. 15
. 15

Figure 2: A sample data file showing the three-dimensional coordinates for one unit
cell of silicon. This was generated by the program in listing 2.

Listing 2: A Microsoft BASIC program to generate the three-dimensional
coordinates for a silicon lattice.
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
2e10
210
220
230
240
250
260

.' ··SIGEN.BAS •••
' Generate a Silicon lattice of Nx, Ny, Nz unit cells
'E. Kirkland 15-SEp·84
DEFINT I-NDEFSNG A-G,O-Z
INPUT "Generate Nx,Ny,Nz Silicon unit cells: ",NX,NY,NZ
INPUT "Output file name: ",FILE$
OPEN FILE$ FOR OUTPUT AS #1 SIZE = .15
FOR IX=O TO NX
FOR IY = 0 TO NY
FOR IZ=O TO NZ
WRITE#1,IX,IY,IZ,SIZE
IF (IX = NX) OR (IY = NY) OR (IZ = NZ) GOTO 230
WRITE#1 ,IX + .5,IY + .5,IZ,SIZE
WRITE#1 ,IX + .5,IY,IZ + .5,SIZE
WRITE#1 ,IX,IY + .5,IZ + .5,SIZE
WRITE#1,IX+.5,IY+.5,IZ+1,SIZE
WRITE#1 ,IX + .5,IY + 1,IZ + .5,SIZE
WRITE#1 ,IX + 1,IY + .5,IZ + .5,SIZE
WRITE#1 ,IX + .25,IY + .25,IZ + .25,SIZE
WRITE#1 ,IX + .25,IY + .75,IZ+ 75,SIZE
WRITE#1 ,IX + .75,IY + .25,IZ+75,SIZE
WRITE#1 ,IX + .75,IY + .75,IZ + .25,SIZE
NEXT IZ
NEXT IY
NEXT IX
CLOSE#1END

whether the drawing is to be printed.
The Apple Imagewriter printer has a
slightly different aspect ratio than the
screen. so that a circle on the CRT
screen appears slightly elliptical when
printed. The program can apply a
predistortion to the drawing (multiplying the x coordinate by 1.094) so
that it will appear normal when you
print it.
The program then reads from the
data file until it encounters an "endof-file" (EOF) condition (the total
number of input lines determines the
total number of atoms in the molecule). An "Input Past End" error indicates that the data file contains
extra characters.
After reading in the atomic coordinates and size data. the program
rotates them about the center point
and sorts them by depth using the
Shell sort method (see references 7,
8. and 9). The program then projects
these new coordinates into the viewing screen coordinates with a 3-D
perspective and scales them. If at this
point the program signals. "Out of
Memory." type CLEAR, 20000 and
run the program again.
The final portion of the program
draws a sphere at each of the projected atomic coordinates. from the
back forward, to fulfill the hiddensurface requirements. The "sphere" is
drawn using three QuickDraw FI LLOVAL calls with different shading patterns (see Appendix E of the
Microsoft BASIC 1.0 manual). The first
call draws a light-gray circle filling the
whole atomic radius. the second
draws a dark-gray circle with a slightly smaller radius, and the third draws
a black circle with a still smaller
radius. The net effect is a shaded circle that looks like a sphere. For a printout of the drawing. use the printscreen (Shift-Command-4) command.
(wntinued)
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A few smart reasons
to buy our smart modem:
Features

Ven-Tel
Hayes
1200 PLUS

1200 and 300 baud, auto-dial, auto-answer
Compatible with "AT" command set
Can be used with CROSSTALK-XVI or Smartcom II software
Regulated DC power pack for cool, reliable operation
Eight indicator lights to display modem status
Speaker to monitor call progress
Attractive, compact aluminum case
Two built-in phone connectors
Compatible with The Source and Dow Jones News Retrieval
Unattended remote test capability
Phone cable included
Availability

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Now

Price

$499

Yes
Yes
Yes

No
Yes
Yes
Yes

No
Yes

No
Yes

$699

The Ven-Tel 1200 PLUS offers high speed,
reliable telecommunications for your personal computer or terminal. Whether you
use information services or transfer data
from computer to computer, the Ven-Te11200
PLUS is the best product around. Available
at leading computer dealers and distributors nationwide.
Also from Ven-Tel: internal modems for the
IBM and HP-150 Personal Computers with
all of the features of the 1200 PLUS.

You choose. The Ven-Te11200 PLUSthe smartest choice in modems.

Ven-Tellnc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

+

Ven·Te.

Crosstalk is a trademark of Microsluf; Hayes and Smartcom II are trademarks of Hayes Microcomputer Products.

Inquiry 322
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Inquiry 206

Multi-function

VIEWING MOLECULES

RS-232

Transfer Switches
MFJ-1240

$

79 95

"J; RS·m TfiA.'SFER SWITCH

Choice of

.

8 tnOdels

""

. .• • • • • • • •

Multi-function RS-232 transfer switches let you
switch your computer among printers, modems,
terminals, any RS-232 peripherals; monitor datal
line failure, protect data lines from surges, and
use as null modem for less cost than aswitch alone.
Switches 10 lines (2,3,4,5,6,8,11,15,17,20).
LED data/line indicators monitor lines 2,3,4,5,6,
8,20. Metal oxide varistors protect data lines 2, 3
from voltage spikes and surges. Push button
reverses transmit-receive lines (2,3). PC board
eliminates wiring, crosstalk, line interference.
Connects anyone input to anyone output.
Model Price In Out Model Price In Out

MFJ-1241l
MFJ·1241
MFJ·1242
MFJ-1243

S79.95
$99.95
$119.95
$119.95

1
2
2
1

2 MFJ-1244 $139.95
2 MFJ-1245 $169.95
3 MFJ·1246 $199.95
4 IMFJ-1247 $99.95
SWitches 20 lings

3
3
5
1

ote that if two atoms are located
at exactly the same depth (distance
from the viewer), this program will arbitrarily draw one atom in front of the
other. (Obviously this will make a difr

MFJ-1108
MFJ-1108, $99.95. Add conven99
95
ience, prevent data loss, head
bounce, equipment damage. Relay
latches power off during power transients. Multi-filters isolate equipment,
eliminate interaction, noise, hash.
MOVs suppress spikes, surges. 3
isolated, switched socketpairs. One unswitched for clock, etc. Lighted power,
reset switch. Pop-out fuse. 3 wire, 6 ft.
cord. 15A, 125V, 1875 watts. Aluminum
case. Black. 18x2 3;'x2 in. MFJ-1101,
$79.95. Like 1108 less relay. 8 sockets,
2 unswitched. MFJ-1109, $129.95. Like
1107 but intelligent. Switch on device
plugged into control socket and everything else turns on. Others available.

Coupled Modem

..

Use with any
phone anywhere

MFJ-1233

$129 95

MFJ-1233 Acoustic/Direct Coupled 300 baud
modem. Versatile. Use with virtually any phone,
anywhere. Use battery or 110 VAC. Direct connect mode: Plug between handset and base. Use
with single or multi-line phones. Acoustic
coupled mode: Use with phones without modular
plugs. Quality muffs give good acoustic coupling,
isolates external noise for reliable data transfer.
Originate/answer. self test. Carrier detect, ON
LEDs. RS'232, TTL compatible. Reliable single
chip modem. Crystal controlled. Aluminum cabinet. 9x1V2X4 in. Other models available.
Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).
One year unconditional guarantee.
Order yours today. Call toll freellOO-647-1800.
Charge VISA, MC. Or mail check, money order.
Add $4.00 each for shipping and handling.
I

: ... '

Edit

Control
MODEL3D.8RS

3
5
5
21
.

Acoustic I Direct

File

Data file name: SILICON2.DAT
Azim., polar angles: 0,0
Viewing distance: 7
SIze mag.. 1
Type I for printer: 1
107 atomic coord.
Rotating...
Sorting ..
39 sec

AC Power Centers
$

•

ference only if the atoms are close
enough to each other so that their
radii overlap.) This problem will probably not be significant in most cases
and may be easily overcome by

Command §

§

Figure 3: A 3-D perspective view of 2- by 2- by 2-unit cells of a silicon lattice.
The data file was generated by the program in listing 2.
r

•

File

Edit

Control
MODEl3D.BRS

Data file name: SILlCON2.DAT
Azim., polar angles: 45,0
Viewi:lg distance: 7
Size mag. : 1.2
Type 1 for printer: I
107 atomic coord.
Rotating ..
SOrting .
40 sec

~ Command ~

: II

Call 601·323-5869 in MS, outside continental USA.

. .~. ENTERPRISES
.......

INCORPORATED

921 louisville Road, Starkville, MS 39759
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Figure 4: Another 3-D perspective view of the 2- by 2- by 2-unit cell structure

in figure 3.

VIEWING MOLECULES

rotating the molecule so that one
atom is slightly in front of (or behind)
the other. A proper solution to this
problem is beyond the scope of this
exercise.
EXAMPLES
As I mentioned above. a crystal may
be thought of as a single large
molecule whose structure is a simple
pattern repeated many times. Silicon
forms a crystal structure with a basic
repeat distance of 5.43 angstroms. It
is composed of two interpenetrating
face-centered cubic (fcc) lattices (see
references 10 and II). with one fcc lattice offset from the other by
(Y:i. Y:i. Y:i) x 5.4 3 angstroms. There are
roughly 6.25 x 10 18 unit cells per
cubic millimeter of silicon. Large
crystals of silicon in this form (with
suitable treatment) are commonly
used to make the vast majority of integrated circuits in use today. For example. the Motorola 68000 processor
used in the Macintosh is made out of
a single crystal of silicon. Listing 2
shows SIGEN. a short Microsoft
BASIC 1.0 program that generates a
data file of the positions of the atoms
in crystalline silicon. The data file in
figure 2 was produced by SIGEN and
,.

•

File

Edit

contains the coordinates for one I· by
1- by I-unit cell of silicon. Figures 3
and 4 show computer-graphic representations of the crystal. with two
slightly different orientations: the face
of the cube (figure 3) and an edge of
the cube (figure 4). Note the slight
slope (like a roof of a house) visible
in figure 4. The vertical edge in the
center is nearer to the observer than
the two outer edges on the left and
right and hence appears larger (taller)
than the outer edges in 3-D perspective. Note the characteristic symmetry
of silicon that the graphic representation reveals.
Figure 5 is a computer-graphic representation of the aspirin molecule.
whose structure is given in reference
12. The chemical formula for aspirin
is (HOOClC 6 H4 -OC(0)CH 3 . I have arbitrarily depicted the hydrogen atoms
with a small radius to distinguish them
from the other atoms in the molecule.
The aspirin molecule has a large hexagonal carbon structure (benzene) on
the bottom and clusters of carbon.
hydrogen. and oxygen on the top.
CONCWSIONS
Computer graphics offers a convenient way to visualize three-dimen-

.,

Control

MODEl3D.BRS

Data file name: ASPIRIN.DAT
Azim, polar angles: -180,45
Viewing distance: 2
Size mag. : 09
Type 1 for printer 1
21 atomic coord.
Rotating...
Sorting..
11 sec

~Command~

Figure 5: 3-D perspective view of the aspirin molecule.

sional structures of molecules as an
aid to understanding the behavior of
the molecules. The Apple Macintosh
computer is capable of displaying a
graphic representation of fairly complex molecules. Although there are
large computer systems that can produce better graphic representations.
they are beyond the price range of
most individuals. The Macintosh gives
a spectacular performance in relation
to its cost. Even though MODEL3D is
written in interpreted BASIC, most of
the actual graphics is done by the
Macintosh ROM via the OuickDraw
subroutine. Hence. the program runs
relatively fast. These built-in graphics
routines make the Macintosh very
useful for this application.•
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• IT ALL ADDS UP
•••
•
•
• $1399
•
• NEC
•
APPLE
•
•
•
•
NEC
•
•
•
INovationl.
•
•
•
• CIC CG©~ff)M1Trg~ ~~ru[b <Q)~@~~
~
• Iffil ~~~i~~~~E
•
IBM SYSTEMS
Starting as low as

64K, I-DS/DD DRIVE
KEYBOARD

PC COMPATIBLES

LOTUS

1(11C PRIlfTERS
NEC 2050..
.
$639.00
NEC 3550..
.
$1399.00
NEC 8850..
.
$1749.00
TANDON
5 1/ . " 320K Floppy...
.
$169.00
VISICORP
VlslCalc IV
$159.00

IDEAdiak

5MB to 46MB Hard drives with
removable Cartridge back up
as low as..
..$1299.00
AST RESEARCH
Six Pak Plus
from..
..$249.00
Mega Plus
from
$299.00
I/O Plus
from..
..$139.00
QUAD RAM
New Quadboard ... as low as $249.00
Quadllnk 64K..
. $479.00
Quadboard II
as low as
$249.00
Quad 512 Plus as low as
$249.00
Quadcolor 1... .
..$209.00
Chronograph..
.. $89.99
Parallel Interface Board
$79.99
64K RAM Chips Kit..
.. $29.99
PARADISE
Multl·Dlsplay Card..
. .. $339.00
Modular Graphics Card ......... $319.00
SPI
Open Access
$339.00
HARVARD
Harvard Project Manager..... $229.00
PFS
IBM/APPLE
....... $89.99
Write ..
...... $89.99
Graph ..
....................
$79.99
Report ....
................ $89.99
File ..
................... $89.99
Plan ..
ELECTRONIC ARTS
Get Organized..
...$139.00

Symphony
1-2-3

Hayes

.11

MICROSOFl

MultiPlan.
..
$139.00
ASHTON·TATE
Framework...
.
$379.00
dBASE II .........upgrade
$139.00
dBASE II.. .
..
$299.00
dBASE IlL
$389.00
Friday!.
..
$179.00
IUS
EasyWriter II..
.
$249.00
EasySpeller..
..
$119.00
Easy.Fller..
.. $229.00
CONTINENTAL SOFTWARE
1st Class Mail/Form Letter
$79.99
Home Accounting Plus
$88.99
PROFESSION AL SOFTWARE
PC Plus/The Boss
$269.00
SYNAPSE
File Manager..
. ....... $59.99
FOX <lo GELLER
dGraph..
..
$139.00
Quick Code..
.. $139.00
dUtll...
..
$49.99
Grafox
$139.00
ALPHA SOFTWARE
Electronic Desk
$219.00
BORLAND
Turbo Pascal..
........ $49.00

maxell.
..

1 14.\'\'3. 1,1
1

$19.99
$29.99
$39.99
$49.99

VERBATIM

........ $21.99
....... $29.99

5'/." SS/DD ...
5 1/4" DS/DD ..

BIB
5'/." Disk Head Cleaner

$14.99

PC·180 Desktop
PC·180 Portable
COLUMBIA
$469.00 Desktops
$309.00 Portables

Please (Data Base) ..
.... $269.00
MAl
General Ledger. Payroll, Inventory,
Accounts Payable/Receivable ...CALL
M.craPra
WordStar Professional Pack .. $279.00
MICROMIM
R:Base 4000..
...... $279.00
MULTIMATE INT.
Multi Mate
$289.00
MICROSTUF
Crosstalk ..
..
$105.00

DISKETTES

5 1/ . " MD·l..
5 1/ . " MD-2
8" FD·l....
8" FD-2

Elephant
Elephant
Elephant
Elephant

CALL MCB 880
$899.00
CALL MBC 880-8.•.......•.........• 749.00
MBC 888
949.00
1099.00
CALL MBC 888-8
COROllA
CALL
Deektops
CALL
Portables
CALL

APPLE lIe PROFESSIONAL PACK:
64K Apple lIe, Duo Disk Drive 8<
Controller, Extended 80 Column Card,
Monitor II 8< DOS 3.3
CALL

AMrEK

JB
JB
JB
JB
JC
JC

1206 Green..
..
$109.00
1201 Green..
..
$139.00
1205 Amber...
..
$149.00
1215 Color..
..
$239.00
1216 RGB....
..
$379.00
1460 Color...
...$269.00
PRINCETON GRAPHICS
MAX-12 Amber..
.. .. $199.00
HX-12 RGB....
.
$489.00
SR-12 RGB
$629.00

CALL
CALL
CALL

SAKATA
SC-I00 Color..
SG·lOOO Green
SA·lOOO Amber

..

$249.00
$129.00
$139.00

.~

115 12" Green Mono
$139.00
116 12" Amber Mono
$149.00
121 Green TTL
$159.00
122 Amber TTL
$169.00
210 Color RGB..
...$249.00
400 Med·Res RGB
$319.00
415 HI·Res RGB
$439.00
420 HI·Res RGB (IBM)
$469.00
420L Long Phosphor..
.
$479.00
425 Audio + WP Feature
CALL
440 Ultra HI·Res RGB
$649.00
QUADRAM
Quadchrome 8400 Color ........ $489.00
ZVM
ZVM
ZVM
ZVM
ZVM
ZVM
ZVM

~

122 Amber
123 Green
124-IBM Amber
131 Color
133 RGB .
135-RGB/Color
136-RGBIColor

$89.99
$84.99
$149.00
$309.00
..$429.00
$459.00
$629.00

MODEMS

~NCHOR

Volksmodem
$59.99
Mark IL Serial..
$79.99
Mark VII (Auto AnslAuto Dlal)$99.99
Mark XII (1200 Baud)
$259.00
Mark TRS-80.. .
.. $99.99
.
$9.99
$15.99 9 Volt Power Supply..

5 1/ . " SS/SD
5'/." SSIDD
$17.99
5 1/ . " DSIDD
$24.99
EMSP 5 1/
$34.99
DISK HOLDERS
INNOVATIVE CONCEPTS
FlIp·ln·File 10..
.. .. $3.99
Flip·ln·File 50....
.. .. $17.99
Flip·ln·Flle 50 wllock
$24.99
Flip·ln·Flle (400/800 ROM)
$17.99

APPLJI IIe
APPLJI IIc
MacINTOSH

MONITORS

300 Green
$129.00
300 Amber..
.. $149.00
310 Amber IBM Plug
$169.00
New Color 300/audlo
$259.00
Color 600 Composite/RGBNCR$389.00
Color 600 HI·Res (640 x 240).$439.00
Color 700 HI· Res (720 x 240).$499.00
Color 710 Long Phosphor
$579.00
BMC
1201 Plus (12" Green HI·Res).$88.99
9191U Color
$219.00
9191 Color +.
..$229.00
NAP
12" Amber
$69.99

(DHayes"

Smartmodem 300
Smartmodem 1200..
Smartmodem 1200B..
Mlcromodem lIe..
Micromodem 100..
Smart Com II..
Cnronograph..

1-800-233-8950

In PA Call: (717) 327-9575

•

OSANVO

,,7LNlrN

WEST

EAST

P.O. Box 6689, Dept. A102
Stateline, NV 89449
Order Status Number: (717) 327.9576

477 E. 3rd St., Dept. A102
Williamsport, PA 17701
Customer Service Number: (717) 327-1450

$199.00
...$479.00
...$399.00
.. ..$269.00
..$299.00
...$75.99
.. ....... $199.00

J·Cat
$99.99
Cat..
$139.00
Smart Cat 103..
.
$179.00
Smart Cat 103/212..
.. $399.00
AutoCat
..
$219.00
212 AutoCat..
.. ..$549.00
Apple Cat II
$249.00
212 Apple Cat..
..
$449.00
Apple Cat 212 Upgrade
$259.00
Smart Cat Plus.. .
.. $339.00
ZT-l.
ZT-I0
ZT·ll

..

.

.

~

$339.00
...... $309.00
.............. $369.00

CANADIAN ORDERS

DlNERSCWB

Ontario/Quebec: 1-800-268-3974
Other Provinces: 1-800-268-4559
In Toronto: (416) 828-0866 Telex: 06-218960
2505 Dunwin Drive, Unit 3
Mississauga, Ontario, Canada L5L1 T1

Open purchase orders accepted with net 30 days terms, subject to credit approval. Next day shipping on all stock items. No risk, no deposit
on C.O.D. orders and no waiting period for certified checks or money orders. Add 3% (minimum $5) shipping and handling on all orders.
Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availability and price change.
Call today for our catalog.
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HOME COMPUTERS

PRINTERS

AXIOM
AT-l00 Atarl Interface Prlnter'169.00
AT-660 Atarl Bldlrectlonal. ...•269.00
GP-lOO Parallel Interface
$189.00
GP-700 Atarl Color Prlnter $489.00
GP-550 Parallel Prlnter
$289.00
BIIC
401 Letter Quality
$589.00
BX-80 Dot Matrix....
.
$239.00
BX-I00 Dot Matrix ................•249.00

NllC
2010/15/30 .............................•719.00
3510/15/30...
..'1299.00
8810/15/30..
.
$1699.00
8027 ..
.
$349.00

INTERFACES
OIlANGE IIICIlO
Grappler CD (C64)
$99.99
Grappler + (Apple)
$109.00
Grappler 18K + (Apple) ........• 189.00
QUADllAM
Microfazer - Printer Buffers starting at
.
...... $139.00

We C&I'T'y interfaces and cables for most computers on the market today. Ca.ll to determine
your requirements.

F"o-

NEe

HEWLETT

~~ PACKARD
41CV
41CX

$189.99
$249.99

HP 71B
_"""""", . ., .. " ..•419.99
HP llC
$62.99
HP 12C..
.
$92.99
HP 15C
.,...
.
$92.99
HP 16C..
.
$92.99
HP 75D..
.
$999.99
HPIL Module..
..'98.99
HPIL Cassette or Printer
$359.99
Card Reader..
.
$143.99
Extended Function Module .....•63.99
Time Module.. .
.
$63.99
We stock the full line of
HP calculator products

PC·8aOl Portable Computer$a99.00
PC-8231 Disk Drive..
.
$619.00
PC-8221A Thermal Prlnters .. $149.00
PC-8281A Data Recorder
$99.99
PC-8201-06 8K RAM Chips $105.00
PC-8206A 32K RAM Cartridge$329.00

SHARP
PC-1350"
PC-1261
PC-1260
PC-1500A
PC-1250A
CE·125
CE-160
CE-151
CE-166
CE-161
CE-500

$159.99
$159.99
$109.99
$165.99
$88.99

Prlnter/Cassette .........• 128.99
Color Printer Cassette$l71.99
4K RAM..
.
$29.99
8K RAM..
. .. $49.99
16K RAM
$134.99
ROM Library ea
$29.99

KOALA
Atari (ROM)

$79.99

IBM..

ATARr

.w_eoo--_~

OKIDATA

82, 83, 84, 92, 93, 2360, 2410 .. CALL
Okimate-64..
.
$229.00
Okimate - Atari..
$209.00
OLYMPIA
Compact 2
......................•489.00
C.ITDH
Prowrlter 851OP.
............•339.00 Compact RO
..............•499.00
Prowrlter 1550P ...................•589.00 Needlepoint Dot Matrix .......•329.00
AI0P (18 cps) Son of Starwrlter$479.00
PABA80NIC
Hot Dot Matrlx
CALL 1090..
$239.00
FlO-40P Starwriter
$949.00 1091
$309.00
FlO-55 Prlntmaster
$1099.00 1092
$449.00
COIIIlEX
1093..
.
$649.00
ComWrlterII Letter Quallty .. $449.00
SIIITH COllON A
DIABLO
TP-lOOO ..................................•449.00
820 Letter Quality
'749.00 Tractor Feed
'119.00
830 API Letter Quality ......• 1549.00
81LVllll llllllD
DAI8YWJlITllll
400 Letter Quality
'279.00
2000
...............................•949.00 500 Letter Quality
..'349.00
EPSON_
550 Letter Quality
$459.00
RX-80, RX-80FT, RX-lOO
CALL 770 Letter Quality
$799.00
FX-80, FX-I00
CALL
STAll
LQ 1500, JX80 Color
CALL Gemini lOX..
.
$259.00
JUXI
Gemini 16X
$379.00
6100...
.
$449.00 Radix 10
""•......•649.00
6300
'749.00 Radix 16 ................................• 849.00
MANNllSMAN TALLY
Powertype ..............................•329.00
160L
...................•589.00
T08HIBA
180L .......................................• 749.00 1340
'769.00
Spirit 80
.,
$259.00 1351
$1299.00

PllACTICAL PEllIPHEllALS
Graphcard
$84.99
Seriall Card
.,,, .•...... $109.00
Microbuffer II + .
...... $179.00
Mlcrobuffer 32K
........• 199.00

)I~

.. $99.99

=

0

CALL WHILE SUPPLIES LAST
eOOXL A- 800XL
860 Interface..
.........•109.00
1010 Recorder
$49.99
1020 Color Printer.. .
$79.99
1025 Dot Matrix Printer
$199.99
1027 Letter Quality Printer .$269.99
1030 Direct Connect Modem $59.99
1050 Disk Drive..
.
$179.99
Touch Table/Software
$64.99
Light Pen/Software..
........•72.99
CX22 Track Ball
$39.9
7097 Atarl Logo .....................• 74.99
4018 Pilot (Home)
67.99
405 Pilot (Educ.)
$99.99
8036 Atari Writer
$49.99
6049 VlsICalc..
.
$59.99

CX30Paddles..
.
'li.99
CX40 Joystick
$7.99
40li Star Raiders
$12 .99
4022 Pac Man
$16.99
4025 Defender
$32.99
8026 Dig Dug
$32.99
8031 Donkey Kong..
.
$32.99
8034 Pole Position
$32.99
8040 Donkey Kong Jr.............•32.99
8043 Ms Pacrnan...
.
$32.99
8044 Joust..
.............•32.99
8046 Pengo
16.99
8052 Moon Patrol
$32.99
4003 Assembler..
.
$34.99
8126 Microsoft Basic I or II
$64.99

MEMORY BOARDS

DISK DRIVES

Axlon 32K
$44.99 Indus GT Drive (Atari)
$279.00
Axlon 48K..
.
$69.99 Rana 1000...
.....• 239.00
Axlon 128K..
........•269.99 Trak AT-D2.......
. .......• 389.00
Mlcroblts 64K (600)
109.00 Trak AT-D4
639.00
SWP
MODllll8
ATR-8000-16K Z80 CP/M
$349.00 Micro Bits MB-liOO ...
....... $129.99
ATR-8000-64K Z80 CP/M
$499.00
INTEllFACES
BIT 3
Microbits MB-li50
$79.99
Full View 80
$239.00

(:: commodore
CBM 8038""""" .. """""".".'839.00
CBM 8096..
.
$869.00
CBM 9000..
. $999.00
B128-80..
.
$99.00
8032 to 9000 Upgrade
$499.00
2031 LP Disk Drive
$299.00
8050 Disk Drive
$999.00
8250 Disk Drive..
. $1249.00
4023 Printer.. . ................•329.00
8023 Printer..
.
$589.00
8400 Printer..
.
$1449.00
Z-RAM..
.................••........ $369.00
Silicon Office..
.
$499.00
The Manager..
. $199.00

SX-84 Portable"
, .. """.7411.00
Commodore Plue 4""
"".$889.00
CBII 84
189.00
Cl541 Disk Drive
$249.00
C1530 Datasette..
.
$69.99
C1520 Color PrinteriPlotter $129.00
M·801 Dot Matrix Prlnter
$219.00
C1526 Dot MatrixlSerial.
$299.00
C1702 Color Monitor ............•249.00
C1800 VIC Modem ....................• 59.99
C1650 Auto Modem..
..$89.99
Simons Basic
$29.99
MCS 801 Color Printer
$499.00
DPS liOl Daisy Printer.. .
$459.00

~

pn

~~~i~~~~E 1-800-233-8950
In PA Call, (717) 327-9575

I~I

WEST

EAST

P.O. Box 6689. Dept. A102
Stateline. NV 89449
Order Status Number: (717) 327-9576

477 E. 3rd St., Dept. A102
Wllliamsport, PA 17701
Customer Service Number: (717) 327-1450

•
•
•
'bii •
~
•
•

CANADIAN ORDERS

Ontario/Quebec: 1-800-268-3974
Other Provinces: 1-800-268-4559
In Toronto: (416) 828-0866 Telex: 06-218960
2505 Dunwin Drive, Unit 3
Mississauga, Ontario. Canada L5LITI

CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada. INTERNATIONAL
ORDERS: All orders placed with U.S. offices for delivery outside the Continental United States must be pre-paid by certified check only.
Include 3% (minimum $5) shipping and handling. EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions. APO 8e FPO: Add 3% (minimum $5) shipping and handling.
Inquiry 67

•

BA1TERlES~N:l.I..CED
File (64)..
.
$59.99
PaperClip w/Spell Pack
$84.99 Report (64)
$59.99
The Consultant DBMS
$69.99
PllllCISION 80FTWAllll
Bus Card II..
. $149.00 Superbase 84.................
...• 69.99
80 Col Display
$149.00
PllOFllSSIONAL SOFTWA.ll
DISK DllIYll8
Word Pro 2 Plus
159.00
MSD SDI
$349.00 Word Pro 3 Plus
$189.00
MSD SD2..
. $599.00 Word Pro 4 Plus/5 Plus each.$239.00
Indus GT/C64.. .
$279.00 Info Pro
$179.00
PEllSONAL PEllIPHEllALS
Adrninistrator
$399.00
Super Sketch Graphics Pad
$39.99 Power..
.
$69.99
Word Pro 64 Plus
$59.99

EEl~©~[f501J4T~~'''~rn[L.@~@~~
[ffil

•
•
•
•
•
•
•
•
•
•
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Lotus 1·2·3 is a trademark of Lotus Development Corporation.
Symphony is a trademark of Ashton Tate.
Frame Work is a trademark of Ashton Tate.
dBase II is a trademark of Microsoft Corporation.
Wordstar is a trademark of Micropro International.
AppleWorks is a trademark of Apple Computer Corporation.
Multiplan is a trademark of Microsoft Corporation.
THE MANUAL: is a trademark of Management InformatIon Source. tnc.

Inquiry

368

CARD No.

PLEASE SEND ME THE FOLLOWING BOOKS:

o
o
o
o
o
o
o

Lotus 1-2-3 . .
.
Symphony
.
Frame Work. . . . . . . . . . . . . . . .
dBase II
Multiplan
Wordstar . . . . . . . . . . . . . . . . .
Appleworks
(Corporate discounts available.)

.

.
.

$14.95
$14.95
$14.95
$14.95
$14.95
$14.95
$14.95

_

Exp. Date

NAME

_

ADDRESS
CITY _ _ _ _ _ _ _ _ _ _STATE
TOTAL ENCLOSED $

ZIP
VISA

[J MaslerChar~

SIGNATURE
AMEX [ CHECK
MANAGEMENT INFORMATION SOURCE, INC.
3543 N.E. Broadway, Portland, Oregon 97232

LABORATORY
INTERFACING
BY LINCOLN

E.

FORD,

M.D.

A medical researcher examines the capabilities and limitations

of an important laboratory device
ALMOST ALL LABORATORY computer applications can be described
as one of the following functions: (1)
control of experiments, including timing and synchronizing external events
and setting external voltages; (2) data
acquisition, usually through the digital
conversion of analog electrical signals; (3) data storage; and (4) data
analysis. While data storage and
analysis make computers most appealing in the laboratory. these functions are common to most computer
applications The functions that make
laboratory applications different from
other computer uses are the first two,
control of experiments and data acquisition. The follOWing discussion is
directed at these two areas. The two
functions together require five distinct
hardware components: analog-todigital (AID) converters, digital-toanalog (D/A) converters, digital inputoutput (1/0) ports, counters, and an accurate frequency generator. This
discussion is developed from my experience with a hardware device that
provides all five functions.

AID CONVERSION
In a typical application, analog signals
from some electronic device are

sampled and converted to digital data
at regular intervals. Usually sampling
continues for some well-defined
period. The sampling may progress at
different speeds at different times. For
example, it is frequently desirable to
record high-speed events that occur
within the setting of lower-speed
events. To record both types of events
with an analog recorder (an oscilloscope or chart recorder). it is usually
necessary to make two recordings,
one at a high speed and one at a low
speed. Using a computer, it is relatively simple to record a single input at
different speeds.
Analog-to-digital conversion is
perhaps the most critical of laboratory applications because errors at
this step will greatly distort the data.
It is also frequently the function that
most taxes the speed of the computer. Speed at this stage is sometimes limited by the AID converters,

Lincoln E. Ford, M.D., is an associate professor of medicine and cardiolog/j at the
Universit/j of Chicago (Cardiolog/j Section,
Department or Medicine, University of
Chicago, 950 East 59th St., Chicago, IL
60637). His hobbies include gardening and
skiing.

but more often it is limited by software. Ultimately, the software is
limited by the design of the computer,
but more frequently it is limited by
haVing to perform some other task
concomitantly. One such task is the
generation of control pulses during
AID sampling.
In many instances the initiation of
an AID recording must be synchronized with the experiment. Instead of
haVing an external device initiate the
AID conversion sequence, it is tempting to have the computer control the
experiment at the same time that it
is collecting data. An additional advantage of this combined approach is
that the data collection is very accurately synchronized to the experimental procedure. The difficulty with
this approach is that it requires the
computer to perform two tasks at
once. This can call for some relatively sophisticated programming, particularly when high speeds are necessary.
INTERFACE BOARDS

There are several commercially available devices that will perform at least
four of the five functions required for
rwntinued)
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the laboratory applications described
above. Several of my colleagues and
I bought the LabMaster board made
by Tecmar because it provides all five
functions and because it was the first
one available. It also costs less than
more recent devices. It consists of a
motherboard that fits into the IBM PC
and a daughterboard that houses the
AID converters outside the computer.
This arrangement isolates the incoming analog signals from electrical interference inside the computer.
The Data Translation Company
makes a similar board that has the
capability of direct memory access
not available on the LabMaster but
does not have the Tecmar board's
progammable counters. We preferred
the Tecmar board in part because we
wanted to put out logic pulses to control the experimental apparatus while
collecting data with the AID converter.
The five programmable counters
simplify this task because they
operate independently of the central
processing unit of the host computer.
The counters can be programmed to
begin counting the same frequency
pulses that trigger the AID conversions. When they have completed
their count they toggle their external
outputs without intervention from the
computer. Thus. the logic pulses are
synchronized exactly to data acquisition without interfering with the highspeed operation of the central
processor.
When very high speeds are not required. the digital 1/0 port can be
used for applications control. Although most commonly used as a
single interface to other digital equipment. the individual channels in the
port can be used separately to control different pieces of apparatus. In
addition. these channels can be configured to accept logic pulses from
the apparatus. thereby allowing a
bidirectional interaction.
A final way of controlling experiments is to use the DIA converters to
set voltage levels for external devices.
POSSIBLE IMPROVEMENTS

In spite of our general satisfaction
with the Tecmar board. we found
264
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several areas that need improvement.
both in the LabMaster and in the
other devices that are available. As explained in John Mertus's letter to
BYTE ("Data Collection with an IBM
PC October 1984. page 14). the
absence of direct memory access on
the Tecmar board severely limits this
board in multitasking operations.
The cable connections could be
greatly improved. Tecmar sells a set
of cables for external connections to
the board. but they are simply thatbare cables. Users must make their
own interfaces. We have made an interface box with BNC connectors for
each connection. and while we were
at it. we put in some buffer chips to
protect the digital 1/0 ports. Several
other manufacturers supply slightly
less primitive connections for their
devices. but at best these consist of
screw terminals for bare wires. I do
not know of many laboratory scientists who relish the thought of bringing their signals out on bare wires.
Any manufacturer who supplied a
device with an interface haVing standard connectors such as BNCs and
well-protected inputs would find a
ready market.
There is one improvement related
to signal processing that I would
especially like to see. This is the addition of filters to the analog inputs
of the AID converters. It is well known
that no information can be derived
about the frequency components of
a digitized signal that are greater than
half the sampling frequency. Noise
and oscillations in the signal that are
faster than the sampling frequency at
best decrease the signal-to-noise
ratio. In many cases. faster signals introduce "aliasing:' spurious lowfrequency oscillations that result from
sampling a high-frequency oscillation
at systematically different parts of its
period. Although filters' generally introduce lags in electronic signals. the
lags introduced by antialiasing filters
are likely to cause far less signal
distortion than will high-frequency
oscillations. The antialiasing device
should consist of a low-pass filter with
a sharp cutoff frequency near the
sampling frequency. The main argu-

ment against such a filter is that the
sampling frequency varies widely.
sometimes within the same record. so
that the cutoff frequency must be
made to vary in the same way. The
solution to this problem is to use an
integrator that averages the signal between sample intervals. A. F Huxley
and G. L. Reed recently described a
clever circuit that performs this
averaging (see "An Automatic
Smoothing Circuit for Input to Digitizing Equipment:' Journal of pnljsio!oglj.
volume 292. 1979. page liP). It is triggered by the same clock pulse that
triggers the AID conversions. so that
its cutoff frequency always varies with
the sampling frequency.
A major way in which AID converters could be improved is by the
use of separate converters for each input channel and the use of on-board
data buffers. Most computer-controlled multichannel devices have a
single AID converter with a multiplexer that switches different channels
into it. Only one channel is converted
at a time. so that the samples in each
channel are displaced in time relative
to those in other channels. This time
displacement can cause a systematic
error when the data from one channel is plotted as a function of that in
another. The samples from different
channels can be brought into coincidence either by using separate AID
converters for each channel or by
holding the signals from all channels
in sample-and-hold circuits that are
triggered when the first channel
begins its conversion. The advantage
of separate converters and on-board
data buffers is that they increase the
speed of operation while effecting the
synchronization.
COMPUTER CONSIDERATIONS

Your choice of interface board has an
effect on the size of the central processor and data bus needed. Most
data is collected from 10-. 12-. or
16-bit AID converters. so one AID
conversion will require a 2-byte word.
In a machine with a 16-bit bus (a true
J 6-bit computer) entire words can be
moved at once. In a smaller computer
(continued)

We make ~rybodylook good.

I
I

IBM PC

(a,b,c,d,e,f,g,h)

I

I

I

IBMPCjr.

I

(a,b,c,d,e,f)

I
I

A~r.J.~f)111

I

I
I

I
I

VIC 20

I

I
I

I
I

Texas Inst. 99/4 I

I

I Commodore 64
(a,b,c,e)

I

I

I

I

I

I Ap~t~,J.~~IIIC

I

I NECPC-8200
(a,b,c,e)
I

NEC PC-8800 I
(a,b,d,e,f,g,h)
I

Atari600
(a,b,c,e)

(e,b,c,e)

I

I

No matter what kind of computer
you have, chances are your output
would look better on an NEC monitor.
Need the finest in color graphiCs?
We've got the monitor for that.
Need easy-view amber screen for lots
of word processing? We've got it.
A bigger screen? A small screen?

(a,b,c,e)

Atari

.

800/1200
(a,b,c,e)

Franklin
(a,b,c,d,e,t)

I
I

A more affordable screen?
Check it out; Weve got them.
So it's no wonder we're becoming
everybody's No.1 choice for monitors.
Special cables Of boards may be
necessary so call NEe service
department for details. Or see your
nearby dealer.

HE(;.

:/Ij'~7rCL1

.

I

NEe.

NEC Corporation
Tokyo, Japan

NEC monitor models: (a) JBl201: 12" monochrome; (b) JBl205: 12" amber monochrome; (c) JC1215: 12" color composite with audio; (d) JC121Ej: 12" color RGB;
(e) JBl260: 12" monochrome; (f) JCl460: 14" color RGB; (g) JB1410: 14" monochrome; (h) JC1410: 14" color RGB. Specifications andprices are subject to change wffhout notice.

Forthe location of your nearest NEe dealer diaI1-8QO-323-1728. In lI!lnois, 1-312-228-5900.
NEC Home Electronics (U.S.A.),Inc., Pe~nal Computer Dlvillon, 1401 Estes Avenue, Elk Grove Village, IL 60007, NEC CorponItlon, Tokyo, Japan.
Inquiry 343
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DeSmet
C
8086/8088
Development
Package
FULL DEVElOPMENT PACKAGE
Full K&R C Compiler
Assembler, Linker & Librarian
Full-Screen Editor
Execution Profiler
Complete STDIO Library (> 120 Func)

Automatic DOS 1.X/2.X SUPPORT
BOTH 8087 AND S/W flOATING POINT
OVERLAYS
OUTSTANDING PERFORMANCE
First and Second in AUG '83 BYTE
benchmarks

SYMBOLIC DEBUGGER
Examine & change variables by
name using C expressions
Flip between debug and display
screen
Display C source during execution
Set multiple breakpoints by function
or line number

DOS LINK SUPPORT
Uses DOSOBJ Format
LINKs with DOS ASM
Uses Lattice@ naming conventions
Check

0 Dev. Pkg (109)
Debugger (50)
DOS Link Supt (35)

o
o

SHIP TO:

_

_ _ _ _ _ _ _ _ ZIP

_

C~~~~~I:
P.O. BOX C
Sunnyvale, CA 94087
(408) 720·9696
All orders shipped UPS surface on IBM format disks
Shlppmg Included m price Califorma residents add
sales tax Canada shipping add 55, elsewhere add
$15 Checks must be on US Bank and m US Dollars
Call 9 am - 1 pm to CHARGE by VISNMC/AMEX.
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haVing an 8-bit bus. words must be
moved in two sequential steps. This
need to make two-step transfers greatly slows most of the computer's operation. Since most time-critical operations involve data transfers along the
bus, this slowing occurs at a very
vulnerable stage, Although a true
16-bit computer transfers data twice
as fast as an 8-bit machine, it does not
follow that a 32-bit computer would
be still faster in handling integer data.
Since integer data occurs in 2-byte
words, increasing the bus size to 32
bits would not produce any increase
in speed unless some way could be
devised to move two words at once.
The 16-bit machines available today
are therefore as large as many operations require,
A question related to size is
whether it is better to have several
small. single-purpose computers or
one large. multipurpose machine. My
own preference is for the former. A
major consideration is cost. In addition, the failure of a single computer
in a group does not incapacitate the
entire laboratory in the way that the
failure of a single large computer
does. Another advantage of a group
of computers is that each can be
dedicated to a single task, Even with
the best multitasking arrangements,
there will always be some time-critical
operation that requires the uninterrupted use of the computer, forcing
other users to wait. With multiple
computers such interactive interruptions do not occur.
The main disadvantage of small
computers is that they are slow. This
disadvantage is usually more than offset by the ability to dedicate the
machine to a specific task for an extended period.
THE

IBM

PC COMPROMISE

In spite of the negative considerations
about the 8-bit bus. my colleagues
and I bought several [BM PCs for use
in the laboratory. We selected this
computer rather than a true 16-bit
machine because of its popularity.
Many peripherals and programs are
available for it. and we felt that it
would not go out of production near-

Iy as quickly as some of the other, less
popular models,
We have found the PC to be as good
as or better than expected in almost
all areas except for one peculiarity:
the absence of a limited interrupt or
a software-controllable wait state.
Once an AID conversion is made, a
flag consisting of one bit in a status
register is set. The computer must
then detect the flag and take the
digital data from the converter, The
PC can detect the flag in only two
ways: polling the status register or
generating a full interrupt. A full interrupt. together with its return, requires
83 clock cycles. This many cycles
would take more than 20 microseconds (iLS) just to detect the flag. Polling takes substantially less time, Using
a polling routine, we have written sequential AID sampling programs that
operate at a rate of 22 JLS per conversion. Over half that time is spent polling the status register. If a more rapid
way of detecting the flag could be
devised. this routine could operate at
more than twice the speed. [f the central processor could be put in a wait
state immediately before each AID
conversion and be released by the
'AID done" flag. detection of the conversion would be virtually instantaneous. An otherwise-similar computer that had such a capability would
be able to accept AID conversions
about every 10 iLs,
SOFTWARE

Software is the most crucial part of
any laboratory system, Clever programming can introduce great flexibility and compensate for many deficiencies in hardware. Poor programming can hobble even the best system, The time required to develop
good programs should not be underestimated. Many of us have bought a
piece of equipment that was physically capable of performing some
desired task only to find that weeks
of programming were required to
make it work, For those of us who
have had this experience. there is no
stronger selling point for equipment
than the concomitant availability of
adequate programs to run it. •

HIGH TECHNOLOGY AT AFFORDABLE PRICES
Dot MatTix Printel'S

Monitors

BROTHER/DYNAX
Brother 2024L.
$ 1039.88
C.ITOH
Prowriter(8510) ....
369.88
Prowriter-2 (136 col)
. 624.88
Prowriter BPI (IBM-PC)
. 399.88
HolDot
. 509.88
HolDot-2 (136 col)
. 729.88
CITIZEN
MSP-l0
349.88
MSP·15(136coQ
519.88
EPSON
RXlFXlLQ Series
CALL
OKIDATA
Microline 92
. 399.88
92 w/PC compatibility . 399.88
92 w/Mac compatibility . 499.88
Microline 93
. 639.88
93 w/PC compatibility
. 639.88
Microline 84
. 739.88
MEMOTECH
DMX-80 (Panasonic 1090)... 189.88
NEC
Pinwriter (80 coQ. . . . . . . . .. 699.88
Pinwriter (132 coQ . . . . . . .. 929.88
STAR MICRONICS
SG-l0 (Gemini)
. 249.88
SG-15 (Gemini)
. 399.88
SD-l0 (Delta)
. 369.88
SD-15 (Delta)
. 489.88
SR-l0 (Radix)
. 529.88
SR-15 (Radix)
. 649.88

AMDEK
300A (amber)
$ 159.88
310A (TIL amber).. . . . . . .. 179.88
Color 300 (composite) . . . . .. CA LL
PGS
499.88
HX-12
Max-12
189.88
QUAD RAM
QuadChrome
529.88
ROLAND DG
DG-121 (amber)
144.88
DG-122 (TIL output)
169.88
TATUNG
Big Blue's RGB . . . . . . . . . .. 449.88

etter-Quality Printel'S
BROTHER/DYNAX
Brother DX-15
$ 399.88
Brother HR-25
669.88
Brother HR-35
939.88
C.ITOH
Starwriter A-l0 (18 cps)
549.88
Starwriter(40 cps)
1079.88
Printmaster(55 cps)
1249.88
Diablo 620/630/Series 35 ... CALL
NEC
2010/2030 (18 cps)
739.88
2050 for IBM (18 cps)
759.88
3510/3530(33cps)
1379.88
3550 for IBM (33 cps)
1449.88
7710/7730 (55 cps)..... 1779.88
QUME
Letter Pro 20 (18 cps) . . .. 459.88
SILVER REED
EXP-770 (35 cps)
. 899.88
EXP-550 (18 cps)
. 469.88
EXP-500 (12 cps)
. 369.88
EXP-400 (1 0 cps)
.
289.88
STAR MICRONICS
PowerType (18 cps)
359.88

Modems

IBM-PC Software
ALPHA SOFTWARE
Electric Desk
$ 239.88
ASHTON·TATE
dBase II/III
CALL
Framework
479.88
BEST PROGRAMS
PC TaxCut................ 174.88
BORLAND INTERNATIONAL
Sidekick (non-protected). . . .. 59.88
Turbo Pascal
39.88
BRODERBUND
Bank Street Writer
54.88
FUNK SOFTWARE
Sideways
44.88
L1FETREE SOFTWARE
Volkswriter Deluxe w/ATI. .. 204.88
LIVING VIDEOTEXT
ThinkTank. . . . . . . . . . . . . . .. 134.88
MECA/ANDREW TOBIAS
Managing Your Money.... 139.88
MICROPRO
Wordstar 2000
314.88
MICRORIM
R:Base 4000
284.88
Clout Ver 1.0. . . . . . . . . . . . .. 134.88
MICROSOFT
Multiplan................. 134.88
Chart..................... 174.88
Flight Simulator
34.88
PETER NORTON
Norton Utilities
54.88
SATELLITE SOFTWAR'
Word Perfect. . . . . . . . . . . .. 284.88
SOFTWARE ARTS
TK! Solver
274.88
SOFTWARE PUBLISHING
PFS: Write. . . . . . . . . . . . . . . .. 99.88
PFS: File. . . .. . . . . . . . . . . . . .. 99.88
PFS: Report
89.88
VIRTUAL COMBINATICS
Micro Cookbook ...
29.88
WARNER SOFTWARE
Desk Organizer (3 Pak) . .. 134.88

IBM-PC Peripherals

HAYES
Micromodem lie (Apple) $ 249.88
Smartmodem, 300 bd
'CA LL
Smartmodem, 1200 bd . . . .. CA LL
Smartmodem 1200B (PC) ... CA LL
NOVATION
SmartCat+ w/software,
IBM-PC Internal, 1200bd... 349.88
External, (MS-DOS)...
349.88
US ROBOTICS
Password, 1200 bd
369.88

200ns 64K Memory Kit .... $ 49.88
ALLOY
41 MB Hard Disk w/Tape
CALL
PC Tape Backup
CALL
CURTIS
Monitor Stand. . . . . . . . . . . . .. 39.88
Monitor Extention Cable. .. 39.88
Keyboard Extention Cable. .. 29.88
KEYTRONICS
5151 keyboard
219.88
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MOUSE SYSTEMS
PC-Mouse w/PC-Paint. ... $ 154.88
QUADRAM
384K Quadboard w/64K
269.88
Quad 512 + w/512K
456.88
QuadColor-l
219.88
QuadVue (TIL output) . . .. 259.88
Parallel Card, RS-232C Card or
Clock/Calendar Card
79.88
QuadLink (IBM)..
509.88
STB
Super I/O
. 169.88
Super RIO (641<)
. 289.88
309.88
Super RIO Plus (641<) .
TANDON
TM 100-2 DSDD
199.88
TITAN
Cygnus I/O (elk/par)
149.88
Cygnus I/O (e1k/RS-232)
169.88

Apple Peripherals
ALS
CP/M 3.0 Plus Card
$ 279.88
Smarterm II (80 coQ
139.88
Dispatcher (RS-232)
74.88
AMT MicroDrive
179.88
Grappler+ Card w/cable . .. 109.88
Buffered Grappler(161<) .... 164.88
MICROSOFT
CP/M Softcard lie
279.88
Pkasso-U Card & cable
129.88
QUAD RAM
E-Ram (lie, 80 coI/641<) ... 109.88
RANA SYSTEMS
Elite-l Disk Drive
219.88
Controller. . . . . . . . . . . . .. . . .. 99.88
TITAN/SATURN
Accelerator II/lie........
224.88
Memory Boards. . . . . . . . . . .. CA LL
Neptune 64k/80 col (lie). .. 194.88
System Saver Fan. . . . . . . . .. 69.88
Vldex
VideoTerm
199.88
VideoTerm/softswitch. . . .. 219.88
PSIO (paralleI/R8-232) .... 159.88

acintosh Software
DATABASES
1st Base
$ 134.88
DB Master. . . . . .. . . . . . . . .. 134.88
FactFinder. . . . . . . . .. . .. . . .. 99.88
Filevision. . . .. . . . . . . . . . . .. 134.88
Habadex DB . . . . . . . . . . . . . .. 69.88
Habadex Adapter. . . . . . . . .. 39.88
Main Street Filer. . . . . . . . .. 139.88
MegaFiler . . . . . . . . .. . . . . .. 134.88
Microsoft File. . . . . . . . . . . .. 134.88
Odesta Helix
279.88
Omnis 2 (Req. 2 drives)
189.88
OverVue
199.88
PFS: File
89.88
PFS: Report
89.88
FINANCIAL/BUSINESS
Back to Basics GL.
$ 109.88
Dollars & $ense
99.88
Front Desk
104.88
Microsoft Chart. . . . . . . . . . .. 89.88
Microsoft Multiplan....... 134.88
Human Edge Series. . . . . . .. CA LL
TK! Solver
169.88
TI<1 Templates. . . . . . •. .. . . .. 44.88

LANGUAGES
MacASM (Assembler)
$ 69.88
MacForth (Levell)
99.88
MacForth (Level II)
169.88
Microsoft BASIC 2.0
99.88
Softworks "C". . . . . . . . . . . .. 289.88
WORD PROCESSING
Hayden Speller
$ 54.88
Mac Daisy Connection
79.88
Mac Epson Connection
69.88
Mac Spell Right. . . . . . . . . . .. 64.88
MasterType........
34.88
MegaMerge
89.88
Palantir MacType . . . . . . . . .. 34.88
ThinkTank 128. . . . . . . . . . . .. 99.88
ThinkTank 512
169.88
Typing Tutor III. . . . . . . . . . . .. 44.88
GRAPHICS
Building Blocks
$ 54.88
Click Art Series. . . . . . . . . . . .. 34.88
Commercial Interiors
139.88
daVinci Series
34.88
Mac the Knife
29.88
Mac the Knife Fonts
34.88
McPie! Series
34.88
Slide Show Magician
44.88
OTHER
Copy II Mac
$
Dow Jones Straight Talk
Hayden MusicWorks
Hey, MAC! Newsletter
Mind Prober
Smoothtalker . . . . . . . . . . . . ..
Videx MacCalendar . . . . . . ..

29.88
54.88
54.88
10.00
34.88
99.88
59.88

Macintosh Hardware
3'12' Diskettes (1 0 pkg).... $ 34.88
Diskette Holder. . . . . . . . . . .. 24.88
Field Pro Carrying Case. . .. 79.88
HabaDisk (2nd drive) ..... 369.88
Kensington Starter Pak . . .. 69.88
Kensington Modem....... 119.88
Surge Suppressor
44.88
Koala MacVision
259.88
Tecmar MacDrives
CALL
Microcom MacModem
499.88
Smartcat+ modem. . . . . . .. 349.88
Turbo Touch. . . . . . . . . . . . . .. 94.88

TECHNICAL SALES DESK

(603) 881-9855
TOLL·FREE ORDER DESK

(800) 343-0726
Hours: 9:00 to 5:30 EST, Mon·Fr;
• FREE UPS ground shipping on orders
over $50 (under $50 add $2.50 for shipping).
• MasterCard, VISA, American Express,
Diners Club & Carte Blanche credit cards
accepted
• No surcharges on credit cards
• Credit cards are not charged until your
order is shipped
• All personal checks held 30 days for
clearance
• Sorry, no APO/FPO or foreign orders.
• Software can be returned for an exact
exchange only; no credits or refunds issued
• Allow 10 days for delivery

BOTTOM LINE

========================================

=

MILFORD, NH 03055·0423 • TECHNICAL (603) 881-9855 • ORDER DESK (800) 343-072
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INTERFACING FOR
DATA
ACQUISITION
BY THOMAS

R.

CLUNE

A comparison of three interfaces
THE USE OF MICROCOMPUTERS for
data acquisition in the sciences is surprisingly limited. It is widely recognized that the need for such applications exists. But I discovered in myexperience at Brandeis University that
most researchers have either had bad
experiences with data acquisition on
minicomputers or simply don't feel
that they have the time to learn what
they would need to know to retool
their labs. Nonetheless, the advantages of computerizing are so substantial that microcomputer-based
data acquisition is slowly moving into
the lab. In this article, I'll share some
of my experience with different approaches to computerizing data acquisition. Since I find the IEEE-488 to
be the most versatile option for
laboratory data acquisition, I will
devote a fair amount of time to explaining that interface. My hope is that
my experience may ease the problems that you might encounter in
computerizing your setup.
THE PROBLEM

There are three basic reasons why
microcomputers are so important in

the context of data acquisition. First.
for a minicomputer or mainframe to
be affordable, its use must be shared
by more than one person, but in data
acquisition it is crucial to have the
computer's attention when the data
is ready. Microcomputers make singleuser systems affordable. Second,
mainframe computers are generally
not located in the laboratory. Thus. in
any but very low speed data-acquisition contexts, there is a communications bottleneck created by the data
transmission. Third. there is no common standard for interfacing with
laboratory instruments on mainframes, so each laboratory setup presents substantial and individual problems of design and implementation
that exacerbate the financial and
logistical difficulties.
At least one other 'concern is fueling the drive toward computerization

Thomas R. Clune is a BYTE technical editor.
Before coming to BYTE, he was the physicalchemistry lab coordinator at Brandeis University. where he taught data acquisition by
microcomputer. He can be contacted at POB
372. Hancock, NH 03449.

in the lab: The cost of turnkey instruments has become so high that most
institutions are unable to afford the
state-of-the-art equipment needed to
conduct research. This is particularly
irritating because most instruments in
the sciences have essentially the same
components. You end up paying over
and over again for a built-in chart
recorder. a waveform digitizer, a
monochrometer. a photomultiplier.
etc. And when the new generation of
an instrument comes out with a
broader dynamic range or some other
improvement in one component. the
entire turnkey instrument must be replaced. We simply can't afford to pay
for research done that way any more.
With the availability of microcomputers, we don't have to. We can tie
chart recorders, waveform digitizers,
and whatever else we need together
into a dedicated instrument and recycle the components as the field or
our research evolves.

AID CONVERTERS
The least expensive way to automate
a lab is with an analog-to-digital (A/D)
(continued)
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T he speed of a

transient tracked
by DID equipment
is not limited by the
computer's throughput.
converter. There are, however. a
number of limitations to this approach. First. an AID converter
samples only one voltage source at
a time. TYpically, an experiment requires correlating one reading to
others for the same instant of time
(e.g., pressure versus temperature at
time t). If the time requirements are
sufficiently lax, that is, if readings
taken 10 or 20 microseconds apart
can be treated as simultaneous, an
AID converter may be acceptable. But
often this time lag is sufficient to make
the data hopelessly imprecise. The
second problem with AID converters
is that they are slow. The maximum
sampling rate on most "high-speed"
AID converter boards is 100 kilohertz
(kHz). Practically speaking, this means
that you can't track a transient of
greater than approximately 20 kHz.
Much of scientific data acquisition
now requires at least the ability to
track a transient of a few megahertz.
A third problem with AID converters
is that. because the boards are made
to be inexpensive, their linearity is not
very good. A 12-bit board may have
an effective resolution of only 7 or 8
bits. Finally, AID converters are very
susceptible to noise in a lab. Commonly, the cabling will be either
twisted-pair or ribbon cable-very
good antennae. In a well-designed
board, the cabling is simple coax,
which may still not give the level of
noise immunity required in a laboratory environment.
Nonetheless, an AID converter is a
good buy if it will do your task. My
feeling is that the best use of an AID
converter is to connect it to the chart
output of a stand-alone instrument.
270
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Instead of junking a high-quality
analog instrument in the interests of
modernizing, use the capabilities
available in your lab now One big advantage of this kind of setup is that
you can use a very slow AID converter. This is desirable for two
reasons: first. a slow AID converter
will be better made than a comparably priced high-speed board, and
second, since you will only need a
30-Hz-or-so AID converter, most noise
in the lab will be too fast for the AID
converter to respond to it. Further,
your low-pass filter will be able to cut
out line voltages, which are an inevitable source of noise in any lab.

DID AND RS-232C
If an AID converter won't meet your
needs, you need stand-alone instruments that can transfer digital information to the computer via a digitalto-digital (DID) interface. The first advantage of DID over AID is that data
may be analyzed at high speed and
the digital "snapshot" of the analysis
stored in a buffer of a few kilobytes
on the stand-alone instrument. The
buffer data can then be downloaded
to the computer at whatever speed
the interface will support. That is, AID
conversion necessarily requires realtime analysis, whereas the speed of
a transient that can be tracked by DID
equipment is not limited by the microcomputer's throughput. Of course,
speed of data transfer is still important because it determines how quickly the instrument can repeat an
analysis.
DID interfaces come in two flavors:
serial. which transfers information a
bit at a time: and parallel. which transfers data a word (commonly one byte)
at a time. The most common serial
port is an RS-232C interface.
There is a lot to dislike about the
RS-232 C. First. it is not standard.
There are two ends to an RS-232C interface: the DTE (data-terminal equipment) end and the DCE (data-communications equipment) end. Often the
two instruments you want to hook
together will both be configured as
DTEs, so you will probably have to
create a cable that matches your par-

ticular setup once you find out what
it is. Second, the only handshaking
provided is on the level of whole
messages. The interface does not
verify that data has been received
before proceeding. It is very easy to
lose data on this interface. Third,
RS-2 32C is a notoriously noisy interface-perhaps no worse than an AID
converter, but that isn't saying much.
Fourth, R&232C is slow Since it sends
only one bit at a time, it has a built-in
speed disadvantage over parallel interfaces. And interference is an increasing problem with increasing
transmission rates (as is true of any
system). Finally, RS-232C is able to
connect only two devices together.
Thus, coordination and control of
multiple data sources requires more
than one RS-232C port on the computer and makes for devilishly difficult
software integration.
The strong points of RS-232C are
twofold. First. it is capable of transmitting information over long distances
by telephone. Second, it is the only
interface available on some older instruments. If you have to use it. you
learn to live with it. But you'll never
learn to love it.

IEEE-488
The IEEE-488 is a byte-serial. bitparallel interface that overcomes the
problems of the interfaces outlined
above. First. the interface is incredibly
resistant to interference. For example,
at the Brandeis University chemistry
department. we used the interface in
a pulsed-nitrogen-Iaser experiment
and found that the data transmission
was unaffected by noise in any environment where the computer itself
was able to function. Figure 1 shows
the physical layout of the cable that
provides such excellent noise
immunity.
The second virtue of IEEE-488 is
that the interface has a bus structure.
That is, you can interface up to 15
devices at a time using the same
board. This structure simplifies process control and allows true simultaneous data acquisition, as we shall
see presently.
(continued)

The PC turbo 186™ takes a good COlllputer
and lllakes it the BEST!
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~

PC

PC AT

PC + PCturbo 186

• Vast selection
of software

• Faster than
the PC
• Software
compatible

•
•
•
•

Fasterthan'the PC
Total software compatibility
Automatic Disk Caching
More afforqable than a PC AT
• 80186 works in complement
to 8088
.

Orchid's
PCturbo186

First the standard was the IBM T " Pc. Then
it became. the IBM PC AT with it's high
processing speed. For those, however, who
have an IBM PC and need PC AT-like performance, Orchid Technology will put you
out in front again with a new standardthe PCturbo 186. The PCturbo out performs
the PC AT in speed with fast disk access,
and unmatched performance while providing complete software compatibility.
Best of all, PCturbo allows you to protect
your existing hardware and software investment without the cost of replacing your
existing PC or the need to learn to use a new
computer and its software. Simply install
the PCturbo adapter board and Orchid's
"Productivity Software" and your PC becomes a powerful turbo-driven computer.
The PCturbo 186 is actually a second
computer within your Pc. Powered by the
advanced Intel 80186 processor, the PCturbo

is transparent to your favorite programs
like Lotus 1-2-3:" SymphonY," dBase II or
III;" FrameworJ(" and Multimate:" running
them at turbo speeds. So, with PCturbo,
your PC looks and acts the same as before;
it just runs faster.
While the PCturbo is speeding up your
processing power the 8088 microprocessor
in your PC takes care of the 110 functions.
Most importantly, complete compatibility
is assured since the PCturbo allows you to
switch back and forth between Turbo Mode
and PC Mode with a simple command.
Since PCturbo boosts the processing speed
of your PC, there's no more waiting to recalculate spreadsheets or to retrieve data.
With the unique built-in features like automatic disk caching, electronic RAM disks
and print spooling, you can get even more
done in less time. Now isn't that why you
bought a PC in the first place?

PCturbo 186 is a trademark of Orchid Technology. IBM is a registered trademark of International Business Machines
Corporation. Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation. dBaselI. dBaseIlI. and
Framework are trademarks of Ashton-Tate. Multimate is a trademark of Multimate International.
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TECHNICAL DETAILS:
Hardware
• Single slot plug-in board with high-speed
16-bit processor (80186).
• Up to 640K memory expansion for a maximum of 1.28 Megabytes total memory.
• Simple "one-step" installation.
Software
• Runs IBM PC-DOS 2.x/3.x on either the
IBM PC/XT and versions of most compatibles.
• Provides high speed disk caching, RAM
disk and print spooling.
• Standard PC (8088) operation for total compatibility.

Write or call for more information today.

&

ORCHID
ORCHID TECHNOLOGY
47790 Westinghouse Drive
Fremont, CA 94539
(415) 490-8586 Telex: 709289
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Third. the interface is fast for a
micro. Data can be transferred at up
to I million bytes per second (using
special tristate drivers on the lines)
and without any special care will support transmission rates of about 250K
to 300K bytes per second using DMA
(direct memory access).
Fourth. the interface is standard and
widely available. All IEEE-488 instruments are plug-compatible. and the
interface is available on every major
kind of laboratory device. Over 2000
devices are currently available with an
IEEE-488 interface. Given that the
standard was not set in its current
form until 1978 and that there is a lag
between specification and implementation. the rapid adoption of the standard gives an indication of how sorely needed it was.
The primary limitation of the standard is that the total cable length on
an installation cannot exceed 20
meters without special (and expensive) repeaters. In practice. you will
seldom need to exceed that length.
And given that long cabling slows
transmission rates and is more
susceptible to noise. you generally do

better to keep the cabling short
anyway.
THE STANDARD EXPLANATION

The IEEE~488 standard is relatively involved because it accommodates a
wide variety of uses. In the rest of this
article. I'll examine the standard and
then take a close look at a setup using
the interface.
IEEE-488 began life as the GeneralPurpose Interface Bus (GPIB) of the
Hewlett-Packard Corporation. In 1975.
the IEEE adopted the CPIB as its standard. Some minor modifications were
made to the standard in 1978. but
IEEE-488 still goes by the name GPIB
on HP products.
Devices on the interface may perform three kinds of functions. They
may be talkers; that is. they may
transmit data to other devices on the
interface. Of course. there can be only
one active talker at any given time.
Alternatively. a device may be a
listener-it may receive data or instructions from another device on the
interface. There may be more than
one active listener on the interface at
any given time. And a device may act

as a controller. a coordinator of which
device may talk when and which
devices may listen. Finally. a device
may do nothing but stand by. A
device may. at different times. assume
any of the above functions.
The interface supports two modes
of operation: command and data. As
the name suggests. the command
mode is for process control. For example. if one of the devices on the interface is a digital multimeter (DMM).
the controller may program the DMM
for reading DC voltages in the 3-volt
full-scale deflection range. In the data
mode. data is transferred from talker
to Iistener(s) over the interface.
The interface has 24 lines. 8 of
which are ground lines. The other 16
are divided into three groups: 8 bidirectional data lines. 3 data-byte control lines (handshake lines). and 5
general interface-management lines.
The three-line handshake protocol
functions as follows: When information is going to be transferred over the
bus. the listeners must be ready to
receive the data. If they are not. they
signal NRFD (not ready for data) by
(continued)
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Figure I: Cutaway view of an IEEE-488 cable. Notice tfle large number of grounds for sflielding.
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pulling the NRFD line low (low is
defined as true by the IEEE-488 standard). The NRFD line has an opencollector design. so if anyone listener
is not ready. the line is kept low. When
all the listeners are ready. the NRFD
line goes high. If the talker is ready
to transmit data, it sets the DAV (data
valid) line low. The transition of the
DAV line triggers the resetting of the
NRFD line and the listeners pick up
the latched byte of data. When each
listener receives the data. it releases
the NDAC (not data accepted) line,
which is also open-collector. When all
listeners have received the data, the
NDAC line goes high, causing a reset
of the DAV line, which in turn triggers
the resetting of the NDAC line. This sequence, outlined in figure 2, is
repeated for each byte in a transmission. It may not be immediately apparent why three lines are useful in
this sequence. At first glance it appears that the DAV and NDAC line
would accomplish everything necessary for the transmission of data.
However, the NDAC line is released as
soon as the IEEE-488 board of the
listener has received the data. The information must still be downloaded
from the IEEE-488 data register to, for
example. the computer's main memory to be stored more permanently.
By releasing the talker as soon as the
data has been transferred, the talker
becomes free to prepare the next
byte for transmission at the same time
that the listeners are "digesting" the
last byte, so the rate of information
transfer may be maximized. The
NRFD line is thus necessary to pre-

vent the possibility of a listener's data
register being prematurely overwritten.
Since each byte of data transferred
is a self-contained event on the interface, there must be some way of signaling the end of a data-transfer sequence. This may be done in two
ways. The one I will mention here is
to use one of the bus-management
lines, the EOI (end or identify) line.
When a talker sets this line, it signals
that the data-transfer sequence is
complete.
The "identify" in EOI applies to the
controller's use of the line. If the interface is to be used for process controL there must be a way for the controller to monitor the "fitness for
duty" of the various devices. One way
it may do so is by conducting a
parallel poll of the devices. If the controller asserts ATN (attention) and
EO!. each device responds by using
one data line to say whether or not
it has any problems. If one does, the
computer (the controller) can query
that device further to determine the
precise nature of the difficulty. The
limitation of a parallel poll is that the
controller must initiate the inquiry.
IEEE-488 also provides for a serial
poll. in which a device in trouble may
alert the controller that all is not well
by asserting SRO (service request).
The computer then can ask each
device in turn what its status is to
determine the source and nature of
the problem.
ATN serves another. more general
purpose as well. Any time the controller asserts ATN, it can change the

DAV

NRFD

NDAC

L

Figure 2: The logic flow of the IEEE-488 handshake squence. l.1Jw is true.
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function of a device from, say, talker
to listener. When ATN is asserted, the
board goes into the command mode.
All subsequent information is control
data. In general. control information
will apply to only some of the available devices. How is the information
restricted to only the appropriate
devices' attention? Each instrument
on the interface can be assigned a
unique 5-bit address, generally by DIP
(dual-inline package) switches on the
backplane of the instrument. Valid addresses are numbers up to and including 30. When the computer wants to
address its control data to a specific
set of devices, it asserts ATN and outputs a list of the appropriate address
numbers (notice that the same string
of outputs would be treated as data
were the board not in the command
mode). 'Table I shows the protocols
of the computer addressing for different functions. If a device is being
told to listen to control information,
an addressed command follows its
address-to-Iisten call. Addressed control information defined by the
IEEE-488 standard includes GTL (go
to local), which releases a device from
remote control: SDC (selected-device
clear), which resets a device to its
default setting: PPC (parallel-poll configure), which is used to assign a data
line to a device for answering a
parallel poll: GET (group-enable trigger), which initiates simultaneous data
acquisition by each addressed device:
and TCT (take control). which passes
control of the bus management from
the present controller to the specified
device.
1\vo other kinds of multiline commands are shown in table I. First is
a secondary address. This is information after the primary address that
configures a device for a particular
kind of operation. This is one way that
a DMM may be set for DC volts, for
example. The primary address
specifies the DMM device number,
and the secondary address specifies
the DC voltmeter function in the
DMM. The significance of secondary
addresses is not part of the standard.
Each manufacturer decides whether
(wntinued)

Introducing the next generation of tape IVes for
the micro computer industry-Only $695°O~·s.
-Reliable

- No Fancy Installation

The DATASAFE addresses all
the problem issues of tape
backup. The DATASAFE has a
simple and elegant tape self
tlueading tape transport system
that puts it far ahead of any
other on the market. n has been
consistently tested for over
150,000 self threading loads
without failure.

The DATASAFE can be
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controller 80 you don't need any
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like a disk with a seek time of
45 8BC end to endl No moze
down time for hard disk failUl88.

1-800-268-5412
IDt.mal Mount ADIIOIO
u.s.A. S895.00
Canada 'll95.00
SkIDdaJ. . ADS 1010

U.S.A. I8IS.OO
Canada '1• .00

1(8)ClintDa St., Buffalo, New York 1Gl6
Tel.: (716) 694-S366 Tela: 916428

- - '-P-RIM--E-D-EAL--ER-D-IS-TRI--B-U-TO-R-TERRI--T-O-RIES--A-V.-1ULAB--LE-.O-EM-C-ALLS--INVITED---.---l
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Programmers
Your programs can
now compile the

FirsTime™
FirsTime is an intelligent editor that
knows the rules of the language being
programmed. It checks your statements
a<; you enter them, and if it spots a
mistake, it identifies it. FirsTime then
posit ions the cursor over the error so
you can correct it easily. FirsTime will

identify all syntax errm's, undfIfined
variables, and even statements with
mismatchPd variable types. In fact, any
program developed with the FirsTime
editor will compile on the first try.

More than a syntax checker!
FirsTime has many unique features
found in no other editor. These powerful
capabilities include a zoom command
that allows you to examine the
structure of your program, automatic
program formatting, and block
transforms.

If you wish, you can work even faster
by automatically g<'nerating program
structures with a single key-stroke. This
feature is especially useful to those
learning a new language, or to those
who often switch between different
languag<,s.

Other Features: Full screen editing,
horizontal scrolling, function key menus,
help S(T<,ens, inserts, deletes, appends,
searches, and global replacing.
Programmers enjoy using FirsTime. It
allows them to concentrate on program
logic without having to worry about
coding details. Debugging is reduced
dramat ically, and deadlines are more
ea,ily met.
FirsTime for PASCAL
FirsTime for C
Microsoft PASCAL Compiler
Microsoft C Compiler
Demonstration disk

$245
$295
$245
$395
$25

Get an extra $100 off the compiler when
it is purcha<;ed with FirsTime.
(N .•J. residents plea<;e add 6:Y., sales tax.)

Spruce
Technology Corporation
110 Whispering Pines Drive
Lincroft, .. J. 07738
(201) 741-8188 or (201) 663-0063
D('alef pnquiries Wf'lcoIl1P. Custom versions
for compu! PI' manul"a('lurers and language

df'vC'!opC'rs art' availahlC',

-

FlfstT,me i:-. a '",ul,'mark III' Spru('(' T('('hno!llgy
(·0I'pol'all011.

VISA·
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to use secondary addresses and. if so.
what they will mean. The last kind of
multiline command is a universal
command. Reasonably enough. universal commands apply to all devices
on the bus and are therefore not
preceded by an address list. The
universal commands defined by the
standard include LLO (local lockout).
which disables instrument front-panel
control; OCL (device clear). which
resets all devices to their factoryselected default states (this is the
universal version of SOC); PPU
(parallel-poll unconfigure). which
deactivates parallel polling; SPE
(serial-poll enable). which initiates a
serial poll; and SPO (serial-poll
disable). which terminates a serial
poll.
The logical difference between the
uniline commands and the multiline
commands is that uniline commands
are unconditioned. That is. they
operate immediately instead of requiring that the bus be in command
mode. The last two uniline bus-management lines illustrate the need for
such immediacy. REN (remote enable)
places a device under computer control. When a device is first going to be
addressed by the computer. this provides the "warm boot" needed to get
its attention. IFC (interface clear) is the
"panic button:'When the controller
asserts IFC, the active talker must immediately relinquish control of the
data lines to the computer. As you can

see. the standard is rather involved.
But it is not complete.

HPIB
The IEEE-488 standard ensures electrical compatibility among instruments. but it does not insure that two
instruments will understand each
other. The analogy has been drawn
between IEEE-488 and the telephone
system: You can call Rome on your
telephone. but you may not understand what the person who answers
the phone is saying. Similarly. the
IEEE-488 standard does not specify
the code that is to be used by instruments in transmitting data. Some instruments speak binary. some speak
ASCII. etc. The Hewlett-Packard Corporation has developed a software
standard for IEEE-488 data that is not
universally employed. However. it is the
most common format for data transfers on the bus. The protocol is called
the Hewlett-Packard Interface Bus
(HPIB). GPIB and HPIB are often used
interchangeably. but strictly speaking
GPIB is the IEEE-488 standard and
HPIB is the conformance to HP's software protocol. HPIB specifies the
following:
I. All information is transferred in
ASCII code.
2. Information is transmitted "left to
right"; that is. "c A T" is transmitted
"676584:' not "846567."
(wntinued)

Thble I: IEEE-488 interface management command bit protocols. These apply
only when the controller asserts ATN. A=address bit. C=command bit.
S=secondary address bit. N=not used.

Data Lines Bit

Significance

7 6 5 4 3 2 1 0

NOOOCCCC
N001CCCC
N01AAAAA
N10AAAAA
N11SSSSS

addressed command
universal command
address to listen
address to talk
secondary address

top
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Bpson~ puts the HI_SO'" four-pen plotter on your desk for $S99.
If you're still doing your charts and
graphs in black and white. have we
got a plotter for you.
High speed low COlt.
The new Epson HI-80 is small
eno gh to s't on 0 r desk et't
u
I
y U
•Y I
plots in any four of te':l av~le colOIS at a remarkable nme mches per
second. with resolution. accuracy
and repeatability comparable to
units costing twice as much.

No.1 OD the charts.
The HI-80 draws on paper for reports. or acetate for overhead projection. It has 42 intelligent com~ands to. reduce ~rogramming
tIme. And It even pnnts text formatted for the Epson RX-go" dot
matrix printer:

It's aD BpSOD.
Which means you can count on it
to be extraordinarily reliable. ex-

tremely versatile. supported by virtually all graphics software. and
backed by the Epson one-year Nomber One Warranty,
Get an art department for your
desk. Get an Epson HI-80 plottet

Number one. ADd built like it.

EPSON
EPS()\.I

AMERICA,INC.

2780 Lomita Boulevard· 'Ibrrance, CA 90505 • (213) 539-9140 • Call (800) 421-5426 for the Epson dealer in your area. In california call (213) 539-9140
Epson Ia a registered trademark of Epson Corporation. HI-aD and RX·SO are trademarks of EpIon America. Inc.
InqUiry 107
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The signiffcance of
a device's program data
is determined by the
manufacturer, not
IEEE..488.
3. All sequences of data transmission
end with ASCII 13 (a carriage return)
and, optionally, ASCII 10 (a Iinefeed)
instead of using the EOI line.
The advantage of the standard is that
data can be fed directly to a printer
to produce properly formatted output
in continuous-data-collection applica-

tions. Of course. the biggest advantage of the standard is simply that it
is a standard.
USING THE INTERFACE

SO much for the standard. Now let's
take a look at how to use it. Manufacturers of IEEE-488 interface boards
provide interface drivers for you. so
using the interface is easier than
learning about the standard in the first
place. Usually the interface driver is
a set of assembly-language routines
that you can call. In high-speed applictions you will want an assembly-language driver. But in the program I provide here (listing I). I use an interpreted BASIC driver. The program is
taken from a course in interfacing I
taught at Brandeis University. It is
used to calculate the lattice energy of
solid argon from temperature and

Listing I: A sample data-acquisition routine using tfIe IEEE-488 interface.
10

20
30

40
50
60
70

80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230

REM IEEE-488 PROGRAM FOR HEAT OF SUBLIMATION OF SOLID
ARGON. PROGRAM SHOULD BE MERGED WITH TECMAR
IEEE-488 SOFTWARE VER. 3.
REM PROGRAM BY THOMAS CLUNE, BRANDEIS UNIVERSITY
CHEMISTRY DEPARTMENT
REM DMM #19 READS THE THERMOCOUPLE, DMM #17 READS THE
PRESSURE TRANSDUCER.
INITIALIZE IEEE-488 BUFFER LOCATION, DIMENSION ARRAYS
BD.ADDR%=&H310:DIM PRES(250):DIM TEMP(250)
REM SPECIFY COMPUTER DEVICE NUMBER, INITIALIZE DATA
POINTER
MY.ADDR% = 1: OPT = 1
REM WAIT UNTIL READY TO BEGIN RUN. PRESSURE READINGS
MUST BE POSITIVE AND THERMAL EQUILIBRIUM MUST BE
REACHED BEFORE THE RUN BEGINS.
CLS:PRINT "PRESS ANY KEY WHEN YOU ARE READY TO BEGIN YOUR
RUN"
A$= INKEY$:IF A$= "" THEN 90
REM INITIALIZE BOARD WITH COMPUTER AS CONTROLLER
PARAM$="INIT.C/":GOSUB 10000
REM SET BOTH DMM'S FOR REMOTE CONTROL BY COMPUTER
PARAM$ = "ADTR/":GOSUB 10000
REM SET INTERRUPT REGISTERS OF DMM'S FOR SYNTAX ERROR
AND FRONT PANEL SRQ.
OATA.STRING$ = ., KM24D2PRESSU RE"
PARAM$ '"' "WR.STR/17114///" :GOSU B 10000
DATA.STRING$ '"' "KM24D2TEMPERATURE"
PARAM$ '"' "WR.STR/19/17///":GOSUB 10000
REM ENTER DATA.STRING$ AND WRITE PROGRAMMING
INFORMATION TO DMM #17. ADD <CR> FOR EOS.
CLS:INPUT "ENTER COMMAND STRING FOR PRES. DMM
(#17)";DATA.STRING$
DATA.STRING$ '"' DATA.STRING$ + CHR$(13)
REM OUTPUT DATA,STRING$ TO DMM
PARAM$ '"' "WR.STR/17//13/EOS/":GOSUB 10000
(continued)

pressure data pairs. This is a Iowspeed application, with readings being taken every 30 seconds. Thus, an
interpreted BASIC interface driver will
provide adequate speed. A further
benefit to me is that students can
study the driver routines to understand how the interface works. 1ecmar
also makes an assembly version of its
interface driver.
The equipment used in this experiment includes an IBM PC with 128K
bytes of memory, a Tecmar IEEE-488
interface for the Pc. two HP 347 8A
DMMs with IEEE-488 installed, a
copper-constantan thermocouple
wire, and a Barytron 220 pressure
transducer. The program listing includes only the data-acquisition part
of the program, and 1ecmar's interface driver routine is not reprinted
here. Before the experiment can be
run, the DMMs must be set to their
respective addresses (17 and 19) by
DIP switches on the DMM backplanes.
The program is largely self-explanatory. I will limit my remarks on
it to points that the listing may not
make sufficiently clear. Notice the
statement BD.ADDR%= &H310 in
line 40. This initializes the beginning
memory location of the 16-byte buffer used for communication between
the IEEE-488 interface and the computer. MY.ADDR% = 1 in line 60
declares that the computer's device
address number will be I. Both these
variable names are specified by the
driver software. Line 110 shows the
way that the 1ecmar driver routine is
invoked. The routine begins at line
10000 and is merged with your application program. PARAM$ is the
variable name for any parameter to
be passed to the driver routine. In this
case, the operation performed is initializing the IEEE board for controller
operation. In line 130, ADTR is the
mnemonic for asserting REN, to let
the DMMs know that they are connected to and will be controlled by
the computer. Line 150 contains the
information to be output to the DMM
that will monitor the pressure transducer. The significance of this data is
determined by the DMM manufac(continued)
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BASF Qualimetric FlexyDisks feature a unique Iifetime'MljjtriRlfIl
assurance that the vital information you enteron BASF FlexyD
today
will be secure and unchanged tomorrow. Key to this extraordinary
warranted performance is the BASF Qualimetric standard...
a totally new set of criteria against which all other
magnetic media will be judged.
You can count on BASFFlexyDisks because the Qualimetric
standard reflects a continuing BASF commitment to
perfection in magnetic media. One example is the
unique two-piece liner in our FlexyDisk jacket. This
BASF feature traps damaging debris away from
the disk's surface and creates extra space in the
head access area for optimum media-head
alignment. The result is a guaranteed
lifetime of outstanding performance.
For information security that
bridges the gap between today
and tomorrow, look for the
distinctive BASF package with
the Qualimetric seal. Call
800-343-4600 for the name
ofyour nearest supplier.
Inquiry 344

* Contact BASF for warranty detlllls,

Inquiry 193

magnum
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p.c.

800-544-4354

~ GA Residents ~

~I.

(404)

441-3112~

5965 PEACHTREE CORNERS E, B·2, NORCROSS,GA 30071

•

AST SIX PAC PLUS &MONOGRAPH
CALL
EVER EX GRAPHICS EDGE
399
HERCULES GRAPHICS CARD
335
IRMA 3278 EMULATOR
BEST PRICE
MICRoTEK NEW PRODUCTS
CALL
ORANGE MICRO ALL BOARDS
CALL
ORCHID PC BLOSSOM & TURBO
CALL
PERSYST BOARDS & CARDS
SAVE
QUAoRAM ALL PRODUCTS
CALL
STB GRAPH IX PLUS II
CALL
TECMAR ALL PRODUCTS
CALL
TITAN ACCELERATORS FOR IBM OR APPLE .. CALL
TSENG LABS ULTRA PAK
NEW

DISK DRIVES
FULL HEIGHTS (FOR IBM)
FROM 110
HALF HEIGHTS (FOR IBM)
FRoM 125
ALPHA OMEGA TURBO 10 (FASTER THAN XT)8oo
EVEREX 10 MEG INTERNAL HARD DISK
75o
1/2 HT 1/4" TAPE STREAMER
999
IDMEGA BERNOULLI BOX (20 MEG)
2795
MICRO SCI (FOR APPLE)
CALL
PCjr 2ND DISK DRIVE OR HARD DiSK
CALL
PEACHTREE PERiPHERALS
CALL
QUADDISK 6 MEG REMOVABLE
1725
QUENTIN (FOR APPLE & IBM)
SAVE
SUPER 5 (FOR APPLE)
179
TALLGRASS HARD DISK WITH BACKUP
CALL
TANDoN TM100-2
189
C. IToH LETTER QUALlTY
CAL
EPSoN FX, RX
SAVE
FUJITSU
CALL
NEC SPINWRITER, P2 & P3
CALL
oKIDATA ALL MODELS
BEST PRICES
PANASoNIC
CALL
QUME
SAVE
STAR MICRoNICS GEMINI10X/15X
269/379
TOSHIBA P1350 & P1340
CALL

MONITORS

240
250
260

270
280
290
300
310
320
330
340
350
360
370

380
390

400
410
420
430
440
450

460
470
480
490
500
510
520
530
540
550
560
570
580
590

600
610
620

REM CHECK FOR SYNTAX ERROR IN DATASTRING$. IF YES, LOOP
BACK TO REENTER DATA.STRING$
PARAM$ = "RBST/":GOSUB 10000
IF SRQ% = 1 THEN PARAM$= "SERPOLU17/":GOSUB 10000:IF
POLL.RESP% AND 4=4 THEN PRINT "SYNTAX ERROR IN
COMMAND":SRQ% = O:GOTO 200
REM IF ERROR< >SYNTAX ERROR, LIST ERROR MESSAGE IN
OCTAL AND END.
IF SRQ% = 1 THEN PRINT "ERROR. STATUS REGISTER (IN
OCTAL)= ";OCT$(POLLRESP%) END
REM ENTER DATASTRING$ AND WRITE PROGRAMMING
INFORMATION TO DMM #19. ADD <CR> FOR EOS.
INPUT "ENTER COMMAND STRING FOR TEMP. DMM
(#19)";DATASTRING$
DATASTRING$= DATASTRING$ + CHR$(13)
REM OUTPUT DATA.STRING$ TO DMM
PARAM$ = "WR.STR/19//13/EOS/":GOSUB 10000
REM CHECK FOR SYNTAX ERROR IN DATASTRING$. IF YES, LOOP
BACK TO REENTER DATA.STRING$
PARAM$= "RBST/":GOSUB 10000
REM IF ERROR< >SYNTAX ERROR, LIST ERROR MESSAGE IN
OCTAL AND END.
IF SRQ% = 1 THEN PARAM$ = "SER.POLL/19/":GOSUB 10000:IF
POLL.RESP% AND 4=4 THEN PRINT "SYNTAX ERROR IN
COMMAND":SRQ% = O:GOTO 300
IF SRQ%=l THEN PRINT "ERROR. STATUS REGISTER=(IN
OCTAL) ";OCT$(POLL.RESP%):END
REM BEGINNING OF DATA-ACQUISION LOOP. INITIATE A GROUPEXECUTE TRIGGER TO RECORD THERMOCOUPLE AND
PRESSURE TRANSDUCER READINGS SIMULTANEOUSLY.
PARAM$= "GET/17,19/":GOSUB 10000
REM READ THE DMM VALUES INTO THE COMPUTER
PARAM$ = "RD.STR/17//1 O/EOS/":GOSUB 10000
REM STORE THE READING IN THE PRESSURE ARRAY.
TORR=10mV, SO '100 MAKES V=PRES IN TORR.
PRES(DPT) = VAL(DATASTRING$)"100
REM NOTE THAT THE LINE FEED IS USED TO SIGNAL THE END OF
DATA INSTEAD OF THE LENGTH OF COUNT. LENGTH OF
COUNT CAUSES AN ERROR CONDITION HERE WITH V.3
PARAM$ = "RDSTR/19//1 O/EOS/":GOSUB 10000
REM STORE THE READING IN THE TEMPERATURE ARRAY. IF
TEMP>77K GO TO CALCULATION ROUTINE
TEMP(DPT)= VAL(DATASTRING$)"1000:IF TEMP(DPT)> -5.539 THEN 630
REM CHECK FOR FRONT PANEL SRQ IF YES, GO TO
CALCULATION ROUTINE
PARAM$ = "RBST/":GOSUB 10000
IF SRQ%< >1 THEN 550
PARAM$ = "SER.POLL/17/":GOSUB 1OOOO:IF POLL.RESP%< >0 THEN 630
PARAM$ = "SER.POLL/19/":GOSUB 1OOOO:IF POLL.RESP%< >0 THEN 630
REM READ NEW TIME, CHECK ELAPSED TIME
REM TIME$ IS RESET TO 0 WHEN RBST CHECKS FOR TIMEOUT
FAULTS
ENDCLK = VAL(RIGHT$(TIME$,2)):PRINT ENDCLK
REM IF AT LEAST 30 SEC HAVE ELAPSED, GET NEW READING
IF ENDCLK<30 THEN 560
REM CHECK FOR END OF ARRAY. IF YES, JUMP TO CALCULATION
ROUTINE. OTHERWISE INCREMENT OPT AND COLLECT NEXT
POINT
IF DPT>249 THEN 630
OPT = OPT + 1:GOTO 400
REM PRINT DATA AND DO SEMILOG REGRESSION GOES HERE.
ROUTINE DELETED FOR BYTE ARTICLE. FULL ROUTINE
AVAILABLE FROM AUTHOR.
(continued)
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INTERFACING

The cost of adding
an IEEE..488 interface
is nominal and the
added nexibility
is not available
from any other source.

If we want an SRO to automaticaly interrupt the computer. we can tie the
SRO line to an IRO line.
Now let's skip to line 400. This initiates a group-enable trigger for both
DMMs (numbers 17 and 19). Thus. our
pressure and temperature data readings are triggered at the same time
and are truly simultaneous. In line
420. we read the pressure DMM data
into the pressure array PRES. Character 10. a linefeed. is used as an EOS
by the DMM and is so declared in line
420. Lines 500 through 530 check to
see if an SRO was sent by any device
and. if so, conducts a serial poll. This
is done because the program allows
the experimenter to interrupt the experiment at any time by pressing a
front-panel button on either DMM.
The program will then treat the data
collected up to that time as the complete data set and begin the data
analysis routine. If there was no SRO.
the program waits 30 seconds. checks
to make sure that the data arrays are
not about to overflow. and then takes
another data reading.
The program presented above is a
very simple routine. However. even
this basic level of process control is
very difficult to achieve on interfaces
other than the IEEE-488. If you have
a choice. you should begin reshaping
your lab to support IEEE-488 interfacing. As you replace outdated or
broken equipment the cost of adding
an IEEE-488 interface is nominal and
the added flexibility is not available
from any other source.•

counting the number of characters
transmitted. At the end of 14 characters. the computer will UNLISTEN the
DMM to terminate transmission. Line
200 has the operator input the programming information that will
specify the functions that the
pressure-monitoring DMM will use.
Since the number of characters in the
command string will vary with what
options the operator selects. we don't
use a character count to signal EOS
here. Rather. in line 210 we tack a
< CR > code onto the end of the data
and in line 230 specify that the transmission to the DMM should continue
until "13" (the carriage-return code in
ASCII) is encountered. Since each
operator enters the programming information on each experimental run.
we want to verify that the DMM string
does not contain any typographical
mistakes. Therefore. we read the IEEEbus status (line 250) and see whether
an SRO flag has been set (line 260).
Remember that the DMM was programmed in line 160 to generate an
SRO on a syntax error. If an SRO has
been sent we examine the status
register of the DMM (260 also) to
make sure that the SRO was caused
by a syntax error and. if so. have the
operator reenter valid programming
information for the DMM. Note that
the SRO does not automatically interrupt the central processing unit. It
only sets a flag on the IEEE bus. If we
want to ignore it all devices that are
still able to function properly can
carryon with their business as usual.

turer and is not a part of the IEEE-488
standard. This data is used to program the 347 8A instead of secondary
addresses. which the HP does not
support. The significance of the string
to the DMM is as follows: K = "clear
the maskable interrupt register:' M24
= "set a new mask to generate an
SRO if programming data sent to the
DMM has a syntax error or if the
front-panel SRO button is pushed:'
and D2PRESSURE = "display the
word 'PRESSURE' on the DMM's display panel." Since the pressuremonitoring DMM and the temperature-monitoring DMM look exactly the
same, this prompt ensures that the instrument is connected to the right
transducer. Line 160 has the programming string output to the correct
DMM. Field 2 of WR.STR specifies the
device number (17) of the appropriate
DMM and field 3 says to transmit 14
characters. That is. the end of sequence (EOS) is identified by simply

A.'J.TEl'lrION

~OKIDA.D;

OWREBS!

USE YOUR PRINTER TO ITS FULLEST WITH MARVEL PRINTTMI
;l\ Also available from Marvel Software by PopUlar Demand'
MARVEL PRINT FEATURES:
•
•
•
•
•
•
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Proportional Spacing of lener quality textUustifies right margins).
Enables you to create graphJcs-even in the
middle of text.
lets you create your own character seU.
Allows you to backspace.
Includes a powerful t.obel Printing Program.
Uses only one character for common codes:
EMPHASIZED
SU8SCRIPT
SUPERSCRIPT
DOU8LE WIDTH
UNDERLINE
PICA
ELITE
ENHANCED
DATA MODE
CONDENSED
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Ch.,aeter s.tI: 'talies' SCript· SCience & Math Symbols

~

DEMO D1SKnTE
!OWIDA,.... " . ·
52.00 Refundable with purchase

MARVEl PRINT-the new user-friendly program
that generates ALL the features of the Ok,data 92 &
93 printers uSing ANY text-prodUCing program
Iword processor. spread sheet. data base).
We sell Okidata 92 & 93 printers bundled with Marvel
Print hardware at discount prices. Call or wrIte for more in·
formation. Dealers welcome. Okidata is a trademark of the

Okidata Corp.

\

• Hebrew· Russian· Arabic •
Marks

Gr~k

• Foreign language

Ch.ract.,. Clone set: Allows you to take characters
from different sets & combine them for simultaneous use.
....• 70
Marvel Print only ...
Marvel Print with any 1 character ~t .. . .............. '85
. ...........90
Marvel Print with any 2 charaaer sets .....
.............• 10
Character Clone set .....

Works with Apple. CP/M-BOo PC-DOS. MS-DOS. StMe
System. Visa, American Express. Mastercard welcome.
Phone orderl) accepted or send check or M.O. to:

MARVEL SOFTWARE

1922 Ave. N. S·kiyn. N.Y. '1230. (7IS1 336-2323
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Tbe PC Plotter:
It will cbange tbe way
business looks at grapbics.
The lowest-priced professional plotter on the
market today is Houston Instrument's new fourpen PC Plotter. It is designed to produce the
crisp graphics you need to compete - and communicate - in business. Just what makes this
plotter so competitive? Let's take a look:

Price - A multi-pen, compact, single-sheet
plotter at $595 * isn't just a low price - it's an
unbelievably low price. What an affordable way
to link the power of graphics communication to
your personal computer.
Performance - Yours and Ours - Until
the PC Plotter was born, it was too expensive to
let the pictures do the talking. Now that's no
longer true. So, the next time the boss walks into
the office needing some "nice charts and
graphs," you can quickly fill the request with
clean, colorful, wonderful graphics. Who knows,
you might even get a raise!
As to our performance, we're
the only plotter manufacturer
offering you hundreds
of graphics software
packages which are

compatible with the PC Plotter. That means you
can produce any type of drawing you require.

Flexibility - Depenqing on your needs, you
can select from two PC Plotter models. One (PC
Plotter Model 595 for $595.00*) allows you to
produce graphics or overhead transparencies
on 8Y2" x II" paper or film; the other (PC Plotter
Model 695 for $695.00*) permits either
8Y2" x II" or II" x 17" graphics. And we didn't
forget the OEM. Houston Instrument will work
with you to configure a plotter that's perfect for
your particular application.
For the name of your closest PC Plotter
distributor or dealer, contact Houston Instrument,
P.O. Box 15720, Austin, Texas, 78761 or call
(512)835-0900. Outside Texas call 800-531-5205.
In Europe, contact Houston Instrument, Belgium
NV., Rochesterlaan 6, 8240 Gistel, Belgium.
Tel. 059-27-74-45, Tlx. 846-81399.
Inquiry 139
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·U.S. suggested list price.
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EVEN WITH ITS MULTIPLE-KEYSTROKE FUNCfIONS and non-mnemonic
commands. WordStar has retained its reputation as a powerful and popular
word processor. Now some of the people who developed WordStar have gotten together and written a package designed to capitalize on WordStar's
strengths while addressing its weaknesses. called NewWord. this program from
NewStar Software has strengths and weaknesses of its own. In our first review
this month. John Heilborn and Nanci Reel take a close look at whether it fails
or succeeds in its objectives.
Next. Mark Welch gives us his investigations of Janus/Ada. A nonstandard
subset of Ada for Ms.-DOS and CP/M-80. Janus/Ada lacks a lot of features that
give Ada its special character and utility. On the other hand. its fundamental
structure is that of Ada·s. and it can give you a definite head start in your
attempts to pick up a new and complex programming language.
The Geneva PX-8 is Epson's lap-size computer. These small machines look
now to be a permanent feature of the microcomputing landscape. The PX-8's
credentials are impressive: a CMOS Z80. 96K bytes of two kinds of memory.
an 8 by 80 LCD. and a comprehensive list of bundled software for less (just
less) than $1000. Still. what we've seen for some time are systems that do
very similar things with their major difference being price. How well can one
of these briefcase computers help you work? Rich Malloy has taken a hard
look at the PX-8. His review this month shows you what you can expect.
When confronted with a choice between two products designed to do the
same thing. do you ever find yourself asking why one costs more than 10
times as much as the other-and is it worth it? A case in point is demonstrated
in this month's review of "1\vo Modula-2 Compilers for the IBM PC' Both are.
adaptations of the original Swiss compiler and neither is a trivial implementation. Why then does one cost $40 and the other $495? Is the more expensive product necessarily the better product? While not primarily a comparison
on a cost basis, Kevin Bowyer's review provides good evidence about what
each compiler can do.
Another comparative review is offered by Wayne Rash Jr. in his look at MCi
Mail and EasyLink. In theory, electronic-mail services have a lot to recommend them. Why haven't they caught on as well as their advance billing a
few years ago would lead us. to expect? Both of these packages are full services. and each has been heavily promoted. Do you want one to call your
own? If so, do you want either of these? Good questions. Mr. Rash provides
some good answers.
Closing out this month's review section. Mark Welch provides a straightforward look at a straightforward product. Mannesmann lally's latest printer, the
MT 160. has a variety of print modes. speeds, configuration capabilities. and
programmable features. Mark Welch details the MT 160 and gives you as good
an idea as anyone could about what this machine will and won't do.

-Glenn Hartwig, Technical Editor, Reviews

FEBRUARY 1985 • BY T E

287

'Small quantity pnce

human
designed
systems,
inc.

Whether used in video display mode or in its high-performance graphics mode.
Human Designed Systems' GVT+™ Graphics Display Terminal o11eIS more user
friendliness, more design features, and more advanced functionality to optimize
productivity - and encourage creativity - for the terminal operator, interactive
user, and applications developer than any other terminal available today.
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UTOI!SHIP INQlJII!IES INVITED,

GVf+ is a trodemark d
Human Designed Systems, Inc.
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WO software packages for laboratory data acquisition tie in
with this month's theme. computing
in the sciences. Up for future review
are Labtech Notebook, from laboratory 'Technologies Corp.. 328 Broadway. Cambridge. MA 02139. (617)
497-1010; and Asyst. from Macmillan
Software Co.. 866 Third Ave.. New
York, NY 10022. (212) 702-3241. Also
slated for closer scrutiny in upcoming
issues is the software provided by
various AID (analog-to-digital) board
manufacturers. Those companies include 'Tecmar. 622 5 Cochran Rd ..
Cleveland. OH 44139. (216) 349-0600.
maker of the Labmaster board; and
Data 'Translation. 100 LDcke Dr.,
Marlboro. MA 01752, (617) 481-3700.
While the AID board makers seem to
concentrate on producing driver software. the two packages first mentioned are integrated data-acquisition
and data-analysis software.
Beginning with hardware requirements. there are key differences between the two main packages. 'The
Labtech Notebook (which Data
'Translation also markets, under the
name DT Notebook) can use the Intel
8087 math coprocessor chip; the
Asyst package requires it.
There are other differences between
the two. Asyst supports complex
number types, while Labtech Notebook does not. Asyst includes a wide
variety of statistical-analysis options,
while Labtech Notebook is more
limited. Asyst includes routines to
calculate polynomials. to operate on
vectors and matrices (including matrix
:nversions). to determine the eigenralues and eigenvectors of a matrix.
) fit data to curves using leastwares approximations and multiear regression. and to do fast
urier transforms (including twolensional forward and inverse
sforms). Labtech Notebook lacks

N·O·T·E·B·O·O·K

these sophisticated mathematical
functions. Arguing on behalf of
Labtech Notebook is its ability to continuously stream input data to disk up
to the limit of mass-storage space. Additionally. Labtech Notebook (written
in FORTH-like MAGIClL) is menudriven and easy to use. while Asyst is
a FORTH extension and requires the
use of FORTH syntax. making it more
difficult for some people to use. Finally. Labtech Notebook supports a
wider variety of AID boards. Both
packages. however. support curve
fitting.
Labtech Notebook uses LDtus 1-2-3
or similar products to do its graphing
(except for real-time graphing, which
is built in) and requires a spreadsheet
or user-written program to perform
data analysis. What is good about this
is that the data files are written in
comma-delimited ASCII (American
Standard Code for Information Interchange). which could be transported
to most other software packages that
include a user-written analysis routine.
What is not so good is that we don't
know many scientists who can so easily write good graphing routines that
they actually want to spend time doing it. Further, LDtus 1-2-3 has been
characterized as inappropriate for
creating sophisticated analysis programs. You'll need to take a serious
look at this Labtech Notebook/LDtus
1-2-3 interdependency if you're considering it for your application. Right
now. being tied into Lotus's graphing
capabilities strikes a number of people around here as providing less
functionality than needed for serious
laboratory data analysis.
Nor is Asyst a likely "white knight"
for the scientist. 'True, it has everything
you could want except continuous
data acquisition, but it is so hard to
use that some of the company's own
demonstrators seemed to have

learned their presentations by rote. At
a recent demonstration in Washing-'
ton. DC. they wouldn't vary the input
data at the suggestion of the
audience.
Neither of these packages is cheap.
Asyst comes in three separate
modules and is priced at $1695 when
all three are bundled together. The
first module contains the systeml
graphics/statistics routines, is required
to run the other two modules. and
costs $795. The second module
handles data analysis and costs $495.
The third takes care of data acquisition and sets you back another
$495.
Labtech Notebook is a single package and is less expensive in strictly
relative terms-$795. The catch is that
you have to provide your own LDtus
1-2-3.
eporters are slowly realizing that
system crackers cannot magically break into any computer. They are
more likely invited in by poorly
designed security measures. One of
the devices that has arisen from this
purported problem is the call-back
modem. a device that allows access
only from a group of specially
selected phone numbers. And the first
to arrive here at BYTE is the GTX-I 00
secure modem. from LDckheedGETEX. 86 South Cobb Dr.. Marietta.
GA 30063. This modem. which sells
for about $1000. can be set up so that
nobody can call in to the system
directly. You merely give it a password
and the modem will then call you
back after referring to a list of phone
numbers in its memory. Unfortunately. the modem is not completely compatible with the Hayes modem. so
some software may not work with it.
but it seems to be a pretty interesting
idea.

R

-Glenn Hartwig, Technical Editor. Reviews
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The new fast mover from
Hayes. The telecomputing
leader. When it comes to communications products for personal
computers, we're the leader! Hayes
Smartmodem 1200'" set the industry standards for quality. reliability
and performance.

With worldwide communications
in mind, Smartmodem 2400 was
designed to meet CCiTT international standards. It provides a fast.
cost-effective way to transmit data
between approved countries.

New version of Hayes
Smartcom II® communications
Now our new, faster Smartmodem software creates a complete telecomputing system with Smart2400 goes even further to lower
modem 2400. Our new Smartcom
telephone line costs and improve
II, Version 2.1, is available for the
user productivity. So. at twice the
IBM * PC and many popular comspeed of a 1200 bps modem. it
patibles. Smartcom II makes the
quickly pays for itself in any highmost of Smartmodem's exceptional
volume communications operation.
features, at the same time it makes
communicating easy for you. And,
Smartmodem 2400 provides a quick if you're currently using an earlier
link to minis and mainframes. Both version of Smartcom II. Hayes ofsynchronous and asynchronous
fers a $25 upgrade to Version 2.1 .
transmissions are supported by an
advanced version of the well-known So if you're looking for ways to
Hayes "AT" command set. You can streamline your communications,
download from the IBM mainframe see your authorized Hayes dealer
at the home office. Send data to
right away. For a hands-on demonthe mini upstairs. And guarantee
stration of Smartcom II and our new
accurate transmission with inforSmartmodem 2400. Guaranteed to
mation services.
get you moving fast!

Hayes Microcomputer
Products, Inc., 5923 Peachtree
Industrial Blvd., Norcross, Georgia
30092.404/441-1617.
Smartmodem 2400
• Direct connect • Asynchronous
and synchronous communications
• Accommodates Hayes-compatible modems of slower speeds
• Meets CCITT worldwide standards • Keyboard control of all
communications parameters • High
sp ed indicator • Voice/data
capabilities • Call progress monitoring • 1\vo-year limited warranty
with optional four-year extended
warranty available.
Smartcom II
• Hayes Verification and XMODEM
protocols· Emulates DEC* VT52
and VT100/l02 • Totally unattended operation • Voice/data
capabilities.

Smartcom IllS a reglc,tcred trademark and Smart modem 2400 and Smanmodem 1200 arc trademarks of Hayes Microcomputer Products. Inc
"Trademarks of their respectIve compdnlCS ~ 1985 Hayes MICrocomputer ProduCIS, Inc
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NewWord
A WordStar
clone with
significant
improvements
BY JOHN HEILBORN
AND NANCI REEL

John Heilborn (POB 20102. Castro
Valley. CA 94546) is president of
ThinkWorks Inc.. and Nanci Reel
(6700 Southwest 105th St.. Suite
200. Beaverton. OR 97005) is a
technical writer for Teneron
Corporation.

W

ordStar. the archetypal word
processor. is a versatile textmanipulating tool. but it can be
difficult to master. NewWord. developed by
NewStar Software. retains the strengths that
have made WordStar popular while addressing most of WordStar's shortcomings.
NewWord. available for the IBM Pc. PCcompatibles. and CP/M-80 systems. is priced
at $249. Functionally. NewWord is similar to
WordStar-it was. in fact. designed by some
of the same people-but it is not merely a
WordStar clone. And although it is not
perfect. NewWord offers some significant
advantages over WordStar.
WordStar's delete commands (Control-G.
Control-T, Control.Jf) are permanently
destructive; when you delete something. it's
gone forever. If you change your mind (or
if you erase accidentally). you need to
retype. To make matters worse. Control.Jf
(delete line) is right next to Control.:r (delete
word). so you can easily delete an entire line
by mistake.
NewWord has an undo command (Control-U) and an "unerase" buffer. This command/will usually undo whatever the last
command did. For example. it will unerase
a block that you erased with the command
Control-KYo You can set the size of the
unerase buffer during installation. Its
original setting is 255 characters. or about
10 words.
When you request a document to edit.
WordStar does not check to make sure that
you typed the name correctly. If you
misspell a document name. WordStar
assumes that you want to create a new
document. You have to abandon your misspelled file with Control-KO. On the other
hand. NewWord looks for the document and
asks for verification if the entered name
does not match a file in the disk directory.
This eliminates abandoning empty files inadvertently created when you try to retrieve
an existing document for editing.
When WordStar saves a file during editing
(Control-KS). the cursor returns to the top

of the document. not to where you were
editing. You must then use Control-OP to
move the cursor back. NewWord returns the
cursor to your editing location without extra
keystrokes.
PRINT FEATURES

In general. WordStar displays a document
on the screen that looks exactly the way the
printed page will look. Unfortunately. it also
displays the control commands that you
have to insert before and after text to turn
boldface. underline. and other print features
on and off. WordStar does have a special
command that hides these commands. but
it prevents you from seeing the control
codes. You might forget where they are or
leave out a trailing command and. for example. italicize the remainder of your
document.
NewWord can display special print options such as boldface. underline. and
strikeover on the screen if your terminal
supports this capability. And NewWord's
search function recognizes these embedded print control characters. For example.
you can find all the boldfaced words and
change them to underlined words; with
WordStar. you have to conduct such a
search visually without program support.
Another feature WordStar lacks is the
ability to print more than one copy of a
document at a time unless you buy the
MailMerge program at extra cost. NewWord.
however. includes the option of printing
multiple copies of a document via a selection from the print menu. Also. you do not
need an extra program to create form letters and perform other merge-printing tasks.
NewWord has a merge-print function with
features and commands similar to MicroPro's MailMerge. and advanced features
such as conditional merge-print commands.
RULERS AND HEADERS

WordStar has other shortcomings that
might be visible only to advanced users. For
(continued)
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AT A GLANCE
Name
NewWord

Language
8080 machine language or 8086/8088
machine language

Type
Word-processing software

Computer
MS-DOS- and CP/M-80-based
microcomputers

Manufacturer
NewStar Software Inc.
1601 Oak Park Blvd.
Pleasant Hill, CA 94523
(415) 932-2278

Documentation
420-page manual, Read Me First (23
pages), Pocket Reference flyer, and disk
tutorial

Price
$249
Format
5V4-inch floppy disk, PC-DOS (MS-DOS)
and CP/M

LOAD (SEC)
50 r - - - - - - - - - - - - - ,

Audience
Business and home users of microcomputer word-processing software who require advanced features

SAVE (SEC)
50

40

I--------------j

40

30

I--------------j

30
24.9

22.0
20

20

10

10

o

0

SEARCH (SEC)
100 r - - - - - - - - - - - - ,

SCROLL (SEC)
125

1-------------1

100

60 t - - - - - - - - - - - - - - - - j

75

401----------------j

50

201----------------j
10.8
10.5

25

80

81.5

o

o
NEWWORD

h:}}J

WORDSTAR 3.3

Document Load measures how long it takes
each word processor to load a standard
4000-word document from disk. Document
Save measures how long it takes to save

~ VOLKSWRITER DELUXE

the document to disk. Search measures the
time it takes to find the last VvQrd in the document. Scroll measures how long it takes to
scroll through the document manually.

example. in WordStar a "ruler" indicates left and right margins and tab
stops. If you use several rulers within
a document. you must embed each
ruler in the text of your document.
Each time you edit a document with
several rulers. you must use a special
command to turn on the new rulers
as you encounter them.
NewWord allows more flexible use
of multiple rulers. When you edit.
NewWord automatically changes the
ruler line every time it encounters a
new ruler (when moving either forward or backward through a file). The
command Control-OO inserts a copy
of the current ruler into your text. and
the factory setting lets you use up to
six rulers per file. although you can increase the number during installation.
NewWord also lets you use up to
three lines in page headings and footings. where WordStar limits you to
single lines.
PRINTER INSTALLATION

WordStar operates with a wide variety of printers but usually does not
take advantage of their most sophisticated capabilities. such as proportional spacing (with microjustification)
and italics. without assembly-language patches to the printer drivers.
Also. if you have more than one
printer hooked up to your system (for
example. a dot-matrix printer for
drafts and a letter-quality printer for
final copies). you need to customize
a WordStar disk for each printer and
load the appropriate one.
NewWord lets you attach more than
one printer to your computer and
select the right one when you are
ready to print. NewWord accomplishes this with multiple printer
drivers. including dot-matrix. letterquality. and electronic typewriter
drivers. which are available as overlays. This package uses the advanced
capabilities of the printers supported.
including microjustification. variable
character width and line height. and
alternate pitches on the same line.
OTHER FEATURES

NewWord's IBM PC version (with DOS
2.0 or higher) protects a document
292
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when you use the opening menu's C
command, You cannot edit or delete
a protected document.
NewWord also lets you find a particular page using Control-OP.
The Control.:r command (delete
word) works differently in NewWord
than in WordStar. WordStar treats a
punctuation mark as part of a word;
if you use Control.:r to delete the word
"end:' the trailing period is deleted
with the word. NewWord deletes the
word but not the period.
A minor difference between NewWord and WordStar is that NewWord's
left-arrow key is a destructive backspace (WordStar's is nondestructive).
Finally. in NewWord you can set the
right margin to 255 (WordStar's limit
is 240). The wider margin is not significant for most applications, but it
might be important in yours.
DISADVANTAGES
You have to give up some WordStar
features for NewWord's improvements. For example, you can't print a
document while editing (Control-KP).
This is NewWord's most serious flaw.
Even when you use a print spooler,
printing a long document requires a
fair amount of time before the program accepts additional input.
You can change logged disks while
editing, but NewWord can't turn on
the file directory (Control-KF in WordStar). so you can't see what's on your
disk. For a way around this, issue the
command Control-KJ (delete file).
NewWord will display the directory of
the currently logged disk and prompt
you for the name of the file to delete.
You can check the directory of the
currently logged disk and cancel the
command with Control-U; NewWord
won't delete anything.
The R command, which temporarily
returns you to DOS and runs a program, is missing from NewWord, and
NewStar Software has no plans to add
it to NewWord's vocabulary. If you
want to format a blank disk from
within NewWord, you're out of luck.
Another missing command is WordStar's "repeat this key" (Control-O
Control-a.). Also, NewWord doesn't
separate program messages and text

clearly, which often makes the screen
display confusing.
USING NEWWORD
Like WordStar, NewWord uses a multiple-menu-oriented command struc-

ture, but because NewWord's menus
are less cluttered, they are easier to
read (see photo I).
When you begin program execution, NewWord presents an opening
(continued)

_~l/5ta.d~lIil_- j(QUo~ ~S~l i,-n-rrr-,r--c-1'<'"tT-rr---------doc~nt to ch-';lge,
Cf~a.te a new docUlIent
Nc~eate or change non-docUlIent
P print a docUlIent
MlIe1"ge p~int a docUlIent
CpNtect a docullent
Xall done wi th NewlION (exi tl

D get a.

L ch~f1ge logged disk
E rtnaJIe a. docUlIent
o co!".:! a docUlIen t
Ydelete a docWlent
F tlU'll directol"'.:l orr
J help

~i'ie
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Photo I: (a) NewWord's opening menu compared with (b) WordStar's no-file menu.

Photo 2: (a) NewWord's edit menu compared with (b) WordStar's main menu.
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overlays except the printer driver. In
cases where WordStar must load an
overlay to perform a function, NewWord's performance is faster. Overall
though, we judge WordStar to be
faster than NewWord on the IBM PC
and compatibles and slightly slower
on the CPIM computers. See table I
for data on the IBM Pc. and John
Heilborn's article "The Morrow
MD-ll" (September 1984 BYTE, page
325) for benchmarks using CPIM systems (in table 2, page 334).

menu (older versions of WordStar call
this a no-file menu). You select one of
the activities listed by typing a single
character.
If you select 0 or N, you enter edit
mode (see photo 2). Once you are in
the edit mode, the edit menu (called
the main menu in WordStar) appears
on the screen. From this menu, you access commands by pressing the Control key and entering a character. The
four commands labeled EXTENSIONS
(Control-a. Control-K, Control-P. and
Control-O) are for submenus. Pressing
these commands calls submenus that
let you select the third character required for each command sequence.
If you are familiar with NewWord, you
can enter the commands without
waiting for the submenus.
Fortunately, NewWord can read and
edit WordStar files without conversion
or translation. The program can also
use some of the same auxiliary programs; for example, we use the same
print spooler we use with WordStar.

INSTALLATION

PERFORMANCE

We tested NewWord version 1.29,
which is available for the IBM PC and
compatibles (we used a Pc. PCjr, and
Compaq) and for CP/M-80 systems
(we used a Morrow MD-ll). Some improved versions are available: version
1.40 for the IBM PC and compatibles
is slightly faster than 1.29 and contains some minor program changes,
and version 2.0 for CP/M-80 systems
contains the column block-move feature, which NewStar reports will be
available soon (two to three weeks) for
IBM PC users. IEditor's note: We used NewWord version 1.43 to perform our bencnmark

tests. I
Unlike WordStar, NewWord uses no

The NewWord installation procedure
is long (13 pages of step-by-step instructions) and critical. because the
custom installation procedure is also
the copy-protection scheme. Prior to
this installation (called "unlocking")
the software won't run on any computer. In order to unlock the software,
you have to call a special 800 number
maintained by ewStar. After unlocking, the software runs only on the
machine on which it was installed.
The unlocking procedure is described in Read Me First. a 13-step instruction guide accompanying NewWord. The steps are clearly stated and
even an inexperienced novice could
follow the guidelines.
To customize NewWord to fit your
own needs, NewStar has included a
utility called NWINSTAL, a customization program. Like NewWord,
NWINSTAL is menu-driven. Some
users will need to use the utility to install special terminals and printers
(the default terminal is a TeleVideo
925). The program is easy to use and
well documented: the menus are
comprehensive but not intimidating.
NewWord's many customization op-

Thble I: A comparison of bencnmarks for NewWord, WordStar, and Volkswriter

Deluxe.
Benchmark
Document Load
Document Save
Search
Scroll
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NewWord 1.43

WordStar 3.3

Volkswriter Deluxe

19.76
23.17
10.75
1:21.45

9.9
24.9
10.5
41.2

22.0
21.9
7.0
30.1
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tions are described in the manual's
Nuts and Bolts section. The organization of this section could use work
(and there are several typographical
errors) but. in general. the guidelines
for using NWINSTAL are clear.
NewWord includes another utility
program called NWCOlDR that lets
you customize the screen display for
a color monitor. You can select any
one of eight colors for the foreground
and background of text display, as
well as high intensity (boldface), blinking, and blinking boldface mode for
the foreground. You can display text
in seven different ways and change
any or all of them. NWCOlDR makes
it easy to play with possibilities.
DOCUMENTATION

NewWord's documentation includes a
420-page manual divided into three
major sections: Do It Yourself, a
tutorial that is organized into 12 sections, each covering important wordprocessing tasks; Nuts and Bolts, a
customization guide; and NewWord
Encyclopedia, a reference manual.
The manual was written for the CPIM
version and has not been updated for
the MS-DOS version, so it does not
include the information required to
make full use of some of NewWord's
enhancements (such as built-in special
printer drivers and programmable
function keys).
NewWord also includes the aforementioned Read Me First, a disk tutorial
for word-processing novices, a Pocket
Reference flyer, and a Do-It-Yourself
supplement that describes conditional merge-print dot commands.
CONCWSIONS

NewWord has some features WordStar users have longed for (such as
sophisticated yet flexible printer control and the undo command, which
reverses whatever you just did). However. NewWord is not perfect. It can
be slower than WordStar and it
doesn't have some of the capabilities
you might be dependent on if you've
used WordStar more than casually.
But at $249, NewWord is useful
enough so that the lack of a few features is tolerable. _
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Janus/Ada
A useful
nonstandard
tool for
learning Ada
BY MARK

J.

WELCH

Mark I. Welch is a BYTE staff
writer. He can be contacted at POB
372. Hancock. NH 03449.

A

da is the U.S. Department of
Defense's "Language of the
Future." Although the DOD
ordered that all defense contractors use
Ada beginning this year. a lack of available,
proven compilers has delayed its wide use.
Whether or not you agree with the DOD
that Ada is the best language, it will soon
be the language of preference for government work. The DOD hopes that using a
single standardized language will reduce
maintenance costs for software.
Microcomputer owners seeking to learn
Ada will likely feel a sense of despair, since
the compilers available for microcomputers
are either partial implementations or nonstandard subsets of the full Ada language.
RR Software's Janus/Ada (version lA.7) is
a nonstandard subset of Ada for MS-DOS
and CP/M-80. Janus lacks most of the features that distinguish Ada from other highlevel languages, and it includes a number
of nonstandard features.
However. Janus is a useful tool for learning about a complex programming language; those who have tried realize how
hard it is to learn any programming language by reading even the best books or
magazines. For a written overview of Ada,
see Sabina H. Saib's two-part tutorial. "An'
Ada Language Primer:' in June 1984 BYTE,
page 131. and July 1984, page 139.
I used the MS-DOS version of Janus for
the IBM Pc. I am not an experienced Ada
programmer; most Janus/Ada buyers will
probably be in the same situation.
Ada was originally designed for real-time
applications like gUiding missiles or processing radar data. I don't have access to
gUided missiles and Janus doesn't implement Ada's concurrent tasking, so I wrote
sample programs exercising Ada's usefulness as a general-purpose language. Since
Janus doesn't have built-in graphics libraries,
I wrote a simple text-based adventure game.
I had written a similar adventure game in
BASIC in about 10 hours. Programming the
game in Janus/Ada took quite a bit longer,

perhaps due to my lack of experience. However. the resulting code was more structured and easier to understand and update
later.
I am familiar with Pascal. the language
Ada most resembles. Pascal programmers
should have an easier time learning Ada
than those experienced in other. less structured languages. A warning, though: the
similarity between the languages is also
confusing. I was often slow to locate an
error because the illegal Janus/Ada line
resembled valid Pascal code.
Included with the compiler are several
sample Janus/Ada programs translated from
Pascal. While none of the programs are
noteworthy. they show how some functions
are implemented.
After compiling several of the included
packages, I wrote a simple program of my
own to print a message. read a line of text.
and echo it. It took four hours and a phone
call to RR Software before I could compile
the program.
JANUS IS NOT ADA
Janus is not an entirely accurate subset of
Ada. The problem I battled for hours involved parameter calls. Standard Ada lets
you call any function or procedure that
assumes default parameter values by invoking its name. Janus-like an earlier version
of Ada-requires that you add an empty set
of parentheses so the use of default parameters is explicitly stated.
Because Janus doesn't use standard Ada
strings, it does not have a simple way to
read in a string with the valid Ada procedure:

get(word);
or
geLline(word);
Instead. Janus excludes strings from the get
procedure. You must use the geLline function instead of the get procedure. This
(continued)
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AT A GLANCE
Name
Janus/Ada Compiler

Type
Ada programming language
subset compiler

Manufacturer
RR Software Inc.
2718 Dryden Dr.
POB 1512
Madison, WI 53701
(608) 244-6436
Price
$300 for CP/M-80 (not reviewed)
$500 for MS-DOS
$700 for MS-DOS with tools disk
Format
Three 5V4-inch double-sided floppy
disks (compiler, linker, and tools)
Documentation
237-page loose-leaf manual in
three-ring binder
Audience
Applications software developers,
Ada programmers,
aspiring Ada programmers

makes any program that uses I/O
(input/output) nonstandard Ada. To
read a string, you must call the geL
line function:
word: = geLline();
Note the required parentheses.
To make finished code look more
like standard Ada, I created simple
procedures to hide these nonstandard calls; if you compile such a program with a more complete Ada compiler, you need to change only these
procedures.
Janus's nonstandard array handling
also creates problems. You can create
patches to cover some missing features, but some of Ada's elegance is
lost. For example, the valid Ada array
assignment:
y(1..10) : = x(1..1 0);
will copy each element of x(i) into the
corresponding y(i) element. This won't
296
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work in Janus because Janus doesn't
implement array or string "slicing:'
That is, it cannot access groups of array elements. If x and yare non-string
arrays, the following replaces the
above code:
for i in 1.',10 loop
y(i) : = x(i);
end loop; -- for i
If x and yare strings, the job is
tougher. An appendix to the manual
explains several nonstandard substring functions and procedures. To
do exactly the same as the original.
I'd have to use:
y : = extract(y,11,length(y));
insert(y,extract(x,1,10),1);
where the first line removes the first
10 characters of y and the second inserts the first 10 characters of x into
the beginning of y. Somehow this
lacks the simple elegance of the valid
Ada array assignment.
SEPARATE COMPILATION

Any Ada or Janus code can easily be
bundled off in a separate segment
and separately compiled. By doing
this, several programmers can develop code independently. each knowing only the names and parameters of
the subprograms the others are developing. Any changes made to the
subprograms later will require only
that dependent segments be recompiled and the program relinked with
a minimum of debugging.
THE COMPILER

The compiler makes four separate
passes; I've only experienced errors
on the first three. Much information
is echoed to the screen, most of it
useless to the typical user; during
each pass of the source or intermediate code, screen symbols show
that the compiler is working.
When the compiler finds an error.
it displays the guilty line and the line
preceding it along with the line
number; it points out the error and
displays a fairly helpful error message.
Run-time errors are more confusing.
When an error occurs during run time,
the system merely displays the error

message and line number. Since my
text editor isn't line-oriented, I had to
count lines to find the error-not an
easy task when the error is in line 675.
Each compilation takes from two to
five minutes, depending on the length
of the file and on whether the file being compiled is merely a specification
or includes executable code. Long
files can be broken into segments for
separate compilation; this is helpful
when a single procedure must be recompiled many times during debugging. After all segments are compiled,
you can link the main program and
generate a .COM file. Like most compilers, Janus/Ada generates .COM files
that are longer than the source code
because library subprograms are
linked into the file as well.
BENCHMARK PERFORMANCE

JanUS/Ada is not an optimized compiler, nor does it optimize the code
it generates. This is forgivable given
its price and the speed with which it
was brought to market. Still, it needs
substantial performance improvements before I would use it for commercial software development.
The Sieve program in Ada compiled
in 184.7 seconds, linked in 15.1
seconds, and ran in 29.4 seconds.
Most. if not all. other language compilers on the IBM PC generate faster
code more quickly. (RR Software includes with the compiler a version of
the Sieve program translated from
Pascal to Ada that is different from the
BYTE Ada Sieve benchmark.)
The floating-point benchmark (listing I) compiled in 184 seconds, linked
in 15.8 seconds, and ran in 2.6 seconds. In this case, execution time was
faster than the speed of several C
compilers, although compilation
speed was slow by comparison. Note
that an 8087 coprocessor was used
and that Janus can use floating-point
numbers on the IBM PC only if it is
equipped with this math coprocessor;
no provision is made for floating-point
arithmetic in software,
A benchmark that computes
Fibonacci numbers wouldn't run when
translated because Janus/Ada doesn't
support 16-bit unsigned integers; they

REVIEW: JANUS/ADA

cause a run-time error when the
highest value is computed. When rewritten to use Janus's long_integer
type, a stacklheap overflow occurs
because Janus uses only 64K bytes of
memory for data. (It uses another 64K
bytes for code.) The Ouicksort and
IOfile programs used in benchmarking compilers also use long integers
but were not benchmarked.
Janus's long_integer type was not
easy to figure out. even after several
calls to RR Software. The manual
notes that long_integer is a standard
type, but in fact you must use a
separate library package called
LDNGOPS. Copies of the library packages are included on disk, a fact I
discovered only after calling the company several times.
Janus long_integers can't be manipulated like integers, since they're
essentially user-defined types; addition or type conversion has to be
done using one of the functions in
LDNGOPS. As a result. a program
using long_integers in Janus looks
radically different from one using integers in a more standard compiler.
Listing 2 shows the Fibonacci program in standard Ada; an overflow
error is generated because the 24th
Fibonacci number is a l6-bit unsigned
number and Janus supports only
I 5-bit unsigned or 16-bit signed integers. Listing 3 shows the program converted to use the type long_integer
in Janus; a heap overflow occurs
because of the deep recursion and
large data space required.
DOCUMENTATION

The Janus/Ada manual follows the format of Ada's military standard reference manual: each section mimics the
reference manual and discusses any
differences between Janus and Ada.
The manual warns that it is not a complete gUide and suggests that you
have a copy of the Ada reference
manual and an Ada textbook.
The Janus manual refers to the Ada
reference manual of 1980, which is no
longer accurate; changes were made
during the ANSI (American National
Standards Institute) review process,

Listing I: The floating-point benchmark program translated from the C version.
package body floatbch is
const1 : constant float: = 3.141597EO;
const2 : constant float: = 1.7839032E4;
count : constant integer: = 1000;
a, b, c : float;
i: integer;
begin -- float main program body
a: = const1;
b : = const2;
for i in 1.. count loop
c : = a' b;
c : = c I a;
c : = a • b;
c := c I a;
c : = a • b;
c : = c I a;
c : = a' b;
c : = c I a;

c : = a' b;
c : = c I a;
b;
c : = ·c I a;

c : = a'

c : = a' b;
c : = c I a;
end loop; -- for i
put ("Done"); new_line;
end f1oatbch;

Listing 2: The Fibonacci benchmark program in the standard Ada language
translated from the C version as printed in BYTE, June 1984, page 307.
package body fibo is
ntimes : constant integer: = 10; -- # of times to compute fibonacci value
number: constant integer: = 24; -- biggest we can compute in 16 bits
value
: integer;
i
: integer;
function fib(x: in integer) return integer is
begin
if x > 2 then
return (fib(x - 1) + fib(x - 2));
else
return 1;
end if;
end; -- function fib
begin -- fibo
put(ntimes);
put(" iterations: ");
new_line;
for i in 1.. ntimes loop
value: = fib(number);
end loop; -- for i
put("fibonacci(");
put(number);
put(") = ");
put(value);
new_line;
end; -- fibo

(continued)
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The Fibonacci benchmark program translated from C (BYTE, june
1984, page 307) into janus/Ada using the necessary long_integer type,

Listing 3:

with longops;
package body fibo is
use longops;
ntimes : constant integer: = 10; -- # of times to compute fibonacci value
number: constant long_integer: = lint(24); -- biggest we can compute
'--- in 16 bits
one
: constant long_integer : = lint(1);
two
: constant long_integer: = lint(2);
value : long_integer;
i
: long_integer;
function fib(x: in long_integer) return long_integer is
begin
if Lgt(x,two) then
return Ladd(fib(Lsub(x,one)),fib(Lsub(x,two)));
else
return one;
end if;
end; -- function fib
begin -- fibo
put(ntimes);
put(" iterations: ");
new_line;
for i in 1.. ntimes loop
value: = fib(number);
end loop; -- for i
put ("fibonacci(");
put (L_to_lnt(number));
put (") = ");
put (L_to_lnt(value));
new_line;
end; -- fibo

Thble I: A partial list of unimplemented or nonstandard features of janus/Ada.
Item

Purpose/Difference

Slices

Allows references to sections of arrays or strings
Example: a(1 ..5)
Not Ada standard (dynamic length)
Allows default input parameters or
named parameters in subprogram call
Examples: attack(enemy = > sam, weapon = > knife);
attack(enemy = > fred);
procedure attack (enemy: /N person: = dave;
weapon: /N tools : = gun);
Ada's multitasking facilities
Exception/error-handling facilities
Subprograms can be easily redefined for new data types
Example:
procedure EXCHANGE (u,v: in out ELEM ) is
t· ELEM;
begin

Strings
Named/default
parameters

Tasks
Exceptions
Generics

t : = u; u : = v; v : = t;
end EXCHANGE;
procedure swap is new EXCHANGE (character);
procedure swap is new EXCHANGE(ELEM = > integer);
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You need to rewrite
Janus programs to run
on an Ada compiler.
and the true Ada is now reflected in
the reference manual of january 1983.
(Like its manual. janus conforms to
the earlier version of Ada.)
A fairly complete index is included
in the manual. but some items are
omitted. When I tried to learn about
string-handling routines, for example,
1 found that section 15-which includes the list of string functions-was
not in the index under "string."
As noted above, the manual says
that long_integer is a standard type,
although it isn't. RR Software admits
that the manual (version 3.2) is behind
the compiler.
SUMMARY
The Ada joint Program Office (AjPO)
insists that any partial implementation
of Ada be so marked and all missing
features be clearly identified. RR Software includes a list of implemented
and unimplemented features in its
brochure and its documentation.
Some of the most significant missing
features are listed in table 1.
While missing Ada features make
experience with janus less helpful to
programmers, its nonstandard implementations of other features can be
downright confusing. String and file
handling are nonstandard, which
means that you will need to rewrite
almost all janus programs in order to
run them on a valid Ada compiler.
RR Software expected the next version of JanUS/Ada to be available in
the fall of 1984 and said that many extensions and changes would be made
to the compiler. The new version
might be available by the time you
read this article.
While janus is not a true implementation and lacks many of Ada's features, it is a useful. inexpensive tool
for those wishing to learn the language before true Ada compilers are
available for microcomputers. _

new letter-quality
printer that zips along at 40 cha cters per second and
sells for less than a thousand dollars! Its 13" print line will
handle your spreadsheets and every imaginable kind
of correspondence-plus graphics! Quiet, tooless than 60 dbA. And the 3K buffer memory
(expandable to 15K) lets you use your computer
for other purposes while the JUKI is printing.
Compatible with most computers. (You can
even get an optional tractor feed and cut-sheet
feeder for it!) Now you know why JUKI
printers are humming in offices all over the world!

The worker.
JUKI OFFICE MACHINE CORP.

EAST COAST:
299 Market St., Saddle Brook, NJ 07662
(201) 368-3666

WEST COAST:
23844 Hawthorne Blvd., Suite 101, Torrance, CA 90503
(213) 373-9060
Inquiry 166
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Serious Software Por The C Programmer Prom LifeboatoTM
Lattice® C Compiler: The serious software developer's first choice.
Selected for use by IBM,® Texas Instruments, Wang,® MicroPro, Ashton-Tate,TM
IUS/Sorcim,® Microsoft® and Lotus™ to name a few of the many. Why?
Lattice C is clearly the ernest 16 bit C compiler available today.
-Renowned for speed and code quality.
-Fully compatible with the C standards set forth by Kernighan and Ritchie.
-Four memory model options offer you unsurpassed control and versatility.
-Superior quality documentation.
-Now includes automatic sensing and use of the 8087 chip.
-Widest selection of supporting add-on packages.
Halo

T
":

A graphics development package rapidly emerging as the industry standard.
-140 graphics commands including plot, line, arc, box circle and ellipse primitives,
bar and pie charts; pattern fIll and dithering commands.
-New: multiple viewports and "stroke text" for angling, scaling and fIlling text.

C Food Smorgasbord

T
":

This beautifully written collection ofC functions is a valuable time saver.
-Library includes a binary coded decimal arithmetic package, level 0 I/O functions,
a terminal independence package, IBM PC ROM BIOS access functions and much more.

T
":

Pmate The premier editor for the programming professional.
Pmate is a full screen editor with its own powerful macro command language:
-Perform on screen row and column arithmetic, alphabetize lists,
translate code from one language to another, call up other macros.
-Customize Pmate almost any way you like.
-Contains 10 auxiliary buffers for storage of macros, text, subroutines.
-An "undo" feature allows the programmer to retrieve whole series of deleted items.
Additional C Tools
Panel™: Screen formatter and data entry aid.
Available From Lifeboat: Lattice Wmdows™: Wmdowing utility; create "Vlftual Screens?'

I
I
I
Io

Plink_86™: The popular linker; includes extensive overlay capabilities.
PfIX86™: Dynamic debugging utility.
PfIX86 Plus™: Symbolic debugger with capacity to debug overlays.
Btrieve™: Database record access/retrievallibrary.
Phact: Multikeyed ISAM C-Function library.
Fabs: Fast access B-tree database function library.
Autosort: Fast sort/merge utility.
ESIP: 'C' program entry with automatic syntax checking and formatting.
Greenleaf Functions™: Library of over 200 popular C functions.
And much more.

YES! ~e ~ t~st 'FREE Lifeboatr~logofC products.
Company
Business
Name
Phone
_

Name
Address

© 1'lR4 INTERSOfT CORPORATION

Inquiry 181

I

Title

_
_

City
State
Zip
Please check the category where Lifeboat can best help you:
0 Software development 0 Corporate
0 Education
Dealer/distributor
0 Government 0 Other
Call Direct: 1-800-847-7078 (In NY State: 212-860"()300)
Return coupon to: Lifeboat AssociatesTM
1651 Third Avenue, New York, NY 10128.

_
_
B/2
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The Epson Geneva PX...8
Epson
strikes back
BY RICH MALLOY

T

he Epson Geneva PX-8 (see photo
I) has a low-power CMOS (complementary metal-oxide semiconductor) version of the Z80 processor. 64Kbytes
of CMOS memory. 32K bytes of permanent
ROM (read-only memory). an 8-line by
80-character LCD (liquid-crystal display). a
rechargeable battery, a full-size keyboard,
and a microcassette drive. In addition. the
PX-8 comes with a full complement of software: the CP/M operating system (version
2.2). WordStar. CalcStar, BASIC. a scheduling program. and a communications program. This package ($995), in combination
with a healthy supply of expansion hardware. makes the PX-8 a good second computer, especially for people with CP/M
systems.
HARDWARE

At five pounds and with physical dimensions just slightly larger than a heavily
packed three-ring binder. the PX-8 is quite
at home in a briefcase. With its LCD folded
tightly and a plastic cover over its keyboard,
it is fairly well protected for the ordeals of
the road. There is even a large plastic handle that slides out near the keyboard. When
you want to use it. the cover quickly slides
off and the display unfolds to the desired
angle. revealing a speaker and microcassette drive.
On the rear panel of the PX-8 are several
ports: an R5-232C DIN (Deutsche Institut fur
Normung. the German standards organization) connector. a serial DIN connector (for
an optional floppy-disk drive). a connector
for a bar-code reader, an external speaker
connector. and a 50-pin expansion connector covered by a plastic strip. The power
switch is conveniently placed on the right
side of the unit.
DISPLAY
Rich Malloy is a senior technical

editor for BYTE. He can be
contacted at BYTE. 43rd Floor.
1221 Avenue of the Americas.
New York. NY 10020.
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The size of the Geneva's LCD is acceptable,
but it is a little hard to read (see photo 2).
You can adjust the display to whatever
angle gives you the least glare and the most

contrast. and you can adjust the screen contrast further by sliding a switch that's below
the screen.
The PX-8 can display 8 lines of 80 characters each. (The characters are composed
on a 5- by 7-pixel matrix inside a 6- by
8-pixel matrix.) However, lowercase letters
such as IJ and !:I do not have descenders.
and you can't display in reverse video (i.e..
light character on dark background). The
characters are much smaller and thinner
than those on the TR5-80 Model 100, and
the screen is slower. but the Epson does
display twice as many characters.
The screen displays all 96 standard ASCII
(American Standard Code for Information
Interchange) characters plus 32 common
graphics symbols (codes 128-159 decimal),
which are compatible with some Epson
printers but not with the IBM-compatible
ones. Character sets are available for France,
Germany. U.K.. Denmark, Sweden. Italy.
Spain, and Norway.
The PX-8's keyboard is similar to but better than the HX-20's (see photo 3). It has
four cursor keys above the Return key and
a Help key plus five function keys in the
upper left. And there are indicators for
caps-lock and num-Iock features.
MEMORY

The PX-8 uses a low-power CMOS version
of the Z80 microprocessor with a clock rate
of 2.4 5 MHz. In tests with BASIC and CalcStar. it appeared slower than most other office computers at calculating. The PX-8 also
uses two slave processors. A 6303 controls
access to the display. the external disk drive.
and the application ROM chips. among
other things. A 7508 works with the system
clock and keyboard and controls the
Geneva's alarm features.
The Geneva comes with 64K bytes of
CMOS memory that is always 011; even if the
main battery fails, a small backup battery
keeps the memory chips powered on for a
week or so until you can recharge it. The
only event that should clear memory is if

you press a special hidden reset button on
the bottom of the machine and do a cold
reboot. You can set part of the memory up
as a RAM disk with a size of 2K to 24K
bytes.
The operating system is held in 32K bytes
of ROM. When you turn on the system, it
replaces (bank-switches) the lower 32K
bytes of RAM (random-access read/write
memory) with this ROM. When you run an
application, the system bank-switches the
RAM back into this location. The net result
is a virtual 96K-byte machine.
The machine has two sockets for ROM
chips hidden under a panel on the bottom
of the c'omputer. The software bundled with
the PX-8 comes on four 32K-byte ROM
chips: one each for CP/M system utilities,
WordStar, BASIC and a combination of
CalcStar and a scheduling program. Only
two of these chips can be resident in the
machine at one time.
Epson has done a good job of implementing a microcassette drive in the
Geneva. Even though it looks and acts like
a tape drive, the operating system sees it
as a disk drive, albeit a slow one. It even
has its own directory and drive specification
(H:). However. it has some quirks. To save
time, the system doesn't write the directory
onto the cassette until you tell it that you
are going to remove the tape. If you forget
to tell the system, some data stored on the
cassette will be lost.
A 60-minute cassette (30 minutes per
side) stores up to 12 files and up to 60K
bytes per side.
You can also use the microcassette drive
much like a regular audio-tape drive. Under
certain conditions, the programmable function keys can simulate the control keys on
a cassette tape player. You can even use it
to listen to your audio cassettes, but the
volume is very low.
The PX-8 is powered by an internal nicad
(nickekadmium) battery, which can supply
full power for about 15 hours. (Use of the
microcassette drive or serial port shortens

this time.) You can recharge the battery with
a small transformer that plugs into any
power outlet. A full recharge takes about
8 hours, longer if you use the machine during the process.
INTERFACES

The Geneva has a number of interfaces for
external peripherals. The most useful is
probably the R5-232C serial port configured
as a round eight-pin DIN jack. It has pins
for all the most commonly used signalsGND, TO, RD, RTS, crs, DSR, orR DCD, and
FG (frame ground)-and a maximum speed
of 19,200 bps (bits per second). You can use
two protocols: SI/S0 (shift in/shift out),
which can transmit a full 256 characters
over a 7-bit communications link, and
XON/XOFF.
1b use the R5-232C port you need to purchase a DIN/DB-25 converter cable (approximately $25). Although we didn't test a large
number of serial devices, we found the
Geneva worked well with an Epson acoustic
modem and with an IBM Personal Computer (PC) using a null modem adapter.
(continued)

Photo 1: The Epson Geneva PX-8 computer, shown with optional batterypowered 3 Y2-inch floppy-disk drive. Note the internal microcassette drive located

between the keyboard and the display.
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The PX-8 has another similar connector labeled serial. which you can
use to connect an external disk drive
(at 38.400 bps) or a serial printer (at
4800 bps). It also has three other
ports: an external speaker jack (in addition to the internal speaker). an
analog input jack (which connects to
an internal analog-to-digital (A/D) converter. 0-2 volts. 6 bits of resolution).
and a connector for a bar-code
reader.

One interface noticeably absent is
a parallel printer interface. Another
desirable connection would be for a
full-size 80- by 24-character display.
The PF-IO portable 3Y2-inch disk
drive (see photo I) is available for
$599. Powered by an internal battery.
it is rechargeable by the same transformer that recharges the Geneva.
The disk drive can store about 320K
bytes on a 3Y2-inch microfloppy disk
and connects to the PX-8 with a short

EPSON

I--------------_._--I

Photo 2: The displalj of the Epsol1 PX-8. Ullder certail1 lightil1g col1ditiol1s this

80-character blj 8-lil1e displalj call be difficult to read.

Photo 3: The keljboard of the Epsol1 PX-8. 111 this picture the displalj is folded dOWI1
over the miaocassette drive. Note the secol1d COl1trol kelj to the right of the space bar
al1d the caps-lock. l1um-lock. al1d il1sert-mode il1dicators above the zero kelj.

cable through the serial port. You can
connect two disk drives in daisy-chain
fashion. The data-transmission rate is
38.400 bps. slower than the parallel
connections most disk drives use.
When you purchase the disk drive.
you also get the following familiar
CP/M utilities: FORMAT. D1SKCOPY.
ED. DDT. ASM. WAD. and DUMP.
EXPANSION

The Geneva has some other interesting accessories. All are wedge-shaped
modules that attach to the bottom of
the computer and connect through
the 50-pin expansion bus. These
modules add little to the size and
weight of the unit and elevate the keyboard to a comfortable typing angle.
The first of these are memory-expansion modules (see photo 4). which
come in two flavors: 60K bytes ($329)
and 120K bytes ($460). Since the Z80
microprocessor can address only the
basic 64 K bytes of memory. the second and third 60K-byte segments are
set up as a RAM drive.
A second add-on module is a directconnect. 300-bps modem ($180). A
third module combines that modem
with 60K bytes of memory for $360.
We did not test either of these
modules.
These expansion units all connect
through the 50-pin expansion-bus
connector on the back of the computer. This connector was not designed for easy access. but once you
attach an accessory you probably
won't have to touch it again.
SOFTWARE
The Geneva comes equipped with
128K bytes of software on ROM
chips-four 32K-byte chips. The first
one contains the BASIC interpreter;
the second. some CP/M utilities; the
third. Portable WordStar; and the
fourth. a combination of Portable Calc
(CaIcStar) and Portable Scheduler.
Only two of these chips can be present in the system at one time (see
photo 5).
The Geneva's operating system has
some interesting features. First. it all
resides on yet another ROM chip.
(wntinued)
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AT A GLANCE

EPSON

Name
Geneva PX-8
Manufacturer
Epson America
2780 Lomita Blvd.
Torrance, CA 90505
(213) 539-9140
Size
11.7 by 8.5 by 1.9 inches
(29.7 by 21.6 by 4.8 em),
5.1 pounds (2.3 kg)
Components
Display: 80-character by
8-line LCD, 480- by 64-pixel
• graphics
Keyboard: 72 keys, 4 cursor
keys, 5 programmable
function keys
Processor: Z80-compatible,
low-power CMOS version,
2.45-MHz clock speed
Memory: 64K RAM; 6K RAM
for display; 32K ROM
(system); 64K ROM
(applications)
Power: Nicad battery rated
at 15 hours, small
transformer/recharger
Options: 320K, 3V2-inch disk
drive ($599); 60K memory
expansion ($329); 120K
memory expansion ($460);
300-bps, direct-connect
modem ($180); combination
60K memory plus modem
($360)

(K BYTES)

(K BYTES)
400

600

800

1000

8

10

1200

1600

2000

PRICE ($1000)

PACKAGES
6

800

o

10

2

Software
CP/M 2.2, BASIC (Microsoft),
Portable WordStar, Portable
Calc, Portable Scheduler,
TERM (communications)
Documentation
Five manuals
Price
$995

EPSON PX-8

k::}~::11BM PC

The Memory Size graph shows the standard
and optional memory available for the computers under comparison. The graph of Disk
Storage capacity shows the highest capacity
of one and two floppy-disk drives for each
system. The Bundled Software Packages graph
shows the number of software packages included with each system. The Price graph

~APPLE nE

shows the list price of a system with two highcapacity floppy-disk drives; a monochrome
monitor; graphics and color-display capability;
a printer port and a serial port; 256K bytes of
memory (64K for 8-bit systems); and the standard operating system and standard BASIC interpreter for each system. Note that the price
of the Epson does not include a disk drive.
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The rear panel reveals (among other things) a speaker jack, an
expansion bus, and an RS-232C port.

DISK ACCESS IN BASIC (SEC)
250 , . . . . - - - - - - - - - - - - - - - - - - - - - - . ,

200

1----------------------1

A look inside the PX-8 shows the processor chips (left) and the
ROM chips (lower center).

BASIC PERFORMANCE (SEC)
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EPSON PX-8

The graphs for Disk Access in BASIC show how long it takes to write
a 64K-byte sequential text file to a blank floppy disk and how long
it takes to read this file. (For the program listings see June 1984 BYTE,
page 327, and October 1984, page 33.) The Sieve column shows
how long it takes to run one iteration of the Sieve of Eratosthenes
prime-number benchmark. Note that the Epson could not run the
Sieve test because of insufficient available memory. The Calculations
column shows how long it takes to do 10,000 multiplication and division operations using single-precision numbers. The System Utilities
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N/A

READ

I:':::::jl BM

PC

RECALCULATE

~APPLE IlE

graph shows how long it takes to format and copy a disk (adjusted
time for 40K bytes of disk data). The file-copy test involved copying
a file from one part of a floppy disk to another. The Spreadsheet
graph shows how long the computers take to load and recalculate
a 25· by 25-cell spreadsheet where each cell equals 1.001 times
the cell to its left. The spreadsheet programs used were Portable
Calc for the Epson and Microsoft Multiplan for the others. The tests
for the Apple lie were done with the ProDOS operating system. The
lie Multiplan test was done with DOS 3.3, the IBM with PC-DOS 2.0.

REVIEW: EPSON GENEVA PX-S

which is permanently installed in the
system. Second. when you turn the
machine on for the first time, the system asks you how much memory you
want in your RAM disk-from 2K to
24 K bytes. Thereafter when you turn
on the system. you see a menu of all
the files on a particular drive. (By drive
I refer to any device: a disk. a RAM
drive. a microcassette tape. The operating system treats them all alike.) You
then move the cursor to the program
or document you want and press the
Enter key. This loads the selected program into RAM and executes it.
If you press Control-Help. you see
the System Display. which includes information on various operating-system parameters. The display
contains the date and time. the size
of the RAM disk. whether or not a
password is in effect. which drives are
listed on the menu. and which data
files are linked to which programs.
The password feature on this
machine is pretty secure. If you set a
password, the machine won't do
anything until you give it the correct
one. The only way around it is to do
a cold reboot and lose all your data.
You can turn the menu on or off and
choose which drives are to be listed
on the menu and in which order.
The System Display also lets you
control the cassette drive manually.
The function keys become like the
controls on a tape recorder.
In practice, the menu is quite useful.
but sometimes it gets in the way. For
example. it is hard to enter a command such as STAT A: * .* -how many
files are on the A drive and how large
are they. 1b do this you must leave the
menu by hitting Escape. Fortunately.
you can turn the menu on or off.
The most significant piece of software in the Geneva is the ROM-based
version of WordStar. Despite its small
size. this version seems to contain
most of the features of the larger version. The only features lacking are certain printing capabilities.
The spreadsheet supplied with the
PX-8 is Portable Calc, a ROM-based
version of CalcStar. Portable Calc performed our standard recalculation

Thble I: Word-processing benchmarks for Portable WordStar on the Epson
Geneva PX-8 (times in seconds). In many tests the Epson with a RAM disk
performs as fast or faster than a floppy-disk-based IBM Pc. There are two

glaring exceptions. however: the scroll test and any test involving the Epson's
floppy disk. All tests were done using a standard BYTE 4000-word test file
(21 K bytes). The RAM disk used was a I 28K-byte external memory-expansion
module. The data for the IBM PC was obtained using an IBM PC with
WordStar version 3.3. DOS 2.0, two floppy-disk drives. and a monochrome
monitor and adapter.
Geneva PX-8
RAM disk
Load text file
Save text file
Search
Scroll

IBM PC

Floppy disk

8.3

17.3

9.9

15.6
12.5
287.0

80.0

24.2
10.5
41.2

37.6
n.a.

Photo 4: The optional memory-expansion module for the Epson PX-8, shown ready to
attach to the bottom of the computer.

VE

EL..

Photo 5: The sockets for the Epson's ROM chips are hidden in a special compartment
on the bottom of the machine. A soft metallic sheet minimizes radio-frequency
interference in the surrounding environment.

(wntinued)
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COMPUTER
BROKERAGE
SERVICES

REVIEW: EPSON GENEVA PX-S

"We do the Shopping for You"

800/233-1147
1 TX Residents ~

f.·
..

713/240-5515 ~

4242 BLUEBONNET· STAFFORD, TX 77477
I
I •
reen
m er
.
Direct IBM Plug In
115 Green/116 Amber
125/130
411 RGB-IBM Look Alike
365
High Res/With mono switch
425 RGB-IBM Look Alike
465
Super High Res/With mono switch
AMDEK New Color Monitors
CALL
310 Direct IBM Plug In
CALL
300 Amber/Green
CALL

BASIC

BOARDS

TECMAR All Boards
SAVE$$$
TAXAN Monocard with Parallel Port
199
Color Graphics Card
165
PERSYST
CALL
APSTEK HandiOne Plus/1 yr. warranty
195
Same features as Six Pac Plus But Much Lower Priced Bare Memory Board 256K .... 120

PRINTERS

OKIDATA All Models
SAVE$$$
EPSON All Models
BEST PRICE
PANASONIC 1090
LOWEST PRICE
1091
CALL
TOSHIBA P1351 /p1340
SAVE$$$
TI855
CALL
NEC LQ PRINTERS
CALL
DIABLO LQ PRINTERS
CALL
TTX LQ PRINTER w/pin Feed Guide
370
TTX PRINTER - same as Diablo 630 API
390

MODEMS

ANCHOR MARK XII
MARKX
MARKVII
HAyES

245
105
89
CALL

DISK DRIVES

TANDOM TM100-2
165.00
TEAC HALF HEIGHT FLOPPY
175.00
I' INTERFACE Internal 10 Meg
CALL
External 10 Meg/Will boot from Disk SAVE$$$

COMPUTERS

THE VERY BEST PRICES
IBM PC All Configurations
COLUMBIA
COMPAQ

CALL
SAVE$$$
CALL

I •
64K D-RAM KITS

33.00

I •
SWITCH BOXES Parallel 2/3 Position .. 96/109
Serial 2/3 Position .... 66/84
DESKTOP PRINTER STANDS Lg. /Sm. ..29/24
DUST COVERS
CALL
DlSKBANK MEDIA MATE 5
12
Holds 50 Diskettes
CABLES IBM PARALLEL
19
PRINTER BUFFERS
CALL
DISKETTES Nasua DSDD
17
SURGE SUPPRESSORS/All Types. BEST PRICE

TERMS. We guarantee our products against
Manufacturer's defects. • Add 3% for shipping
charges. $5.00 minimum. • Checks: Allow two
weeks for clearance. • Texas orders +6% Sales
Tax.• C.O.D.'s payable w/certified check,
money order or cash.
Availability and prices subject to change.
IBM is a registered trademark.
APPROVED CORPORATE ACCOUNTS WELCOME.
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test as fast as Multiplan did on the
Apple lie, and it was much faster than
the CalcStar version that comes with
the 16-bit Sanyo MBC 550.
Portable Scheduler runs rings
around the SCHED program on the
Radio Shack Model 100 and approaches the usefulness of the
scheduler features on the HP 75 portable. You can set an alarm, and you
can have the computer remind you of
a series of appointments.
AND

CP/M

The BASIC interpreter on the Geneva
takes up about 32K bytes of memory,
compared to about 16K bytes used by
the Model 100's BASIC. The Geneva
version lets you do quite a few more
things; for example, you can access
the alarm features directly from
BASIC. It also includes AUTO (automatic line numbering) and WHILE
. .. WEND. Both BASICs were
created by Microsoft. and they are
fairly compatible.
In terms of performance, the
Geneva's BASIC does not compare
well with desktop-machine versions.
The results of our single-precision
calculation test were significantly
slower on the Epson than on the IBM
PC and the Apple lie. Also, we could
not get our Sieve of Eratosthenes test
to run. Of course, anything that involved disk accesses was significantly slower.
Finally, we come to the utility programs of CP/M version 2.2, such as
copy files (PIP), check disk or RAMdrive status (STAT), and perform
several different programs in sequence (SUBMIT). To these programs
Epson has added a configuration utility and two communications programs.
TERM is a general-purpose program
for communicating with other computers via phone or direct connection.
It doesn't support automatic dialing
or logging on, but it is quite easy to
use. FlUNK is for file transfer to and
from an Epson QX-IO. We didn't test
this program.
The practicality of these application
programs is somewhat limited by the
fact that only two ROM chips can be

present in the PX-8 at one time. If.
however, you have one of the optional
memory-expansion modules, you can
load some of the more useful utilities
into the RAM drive, then remove the
CP/M utility chip and use that socket
for another ROM chip.
One advantage of owning a CP/M
system is that you potentially have a
wide selection of available software.
The Geneva display and keyboard
emulate a Soroc 10-120 terminal. and,
theoretically, the Epson can run any
CP/M software that is compatible with
the Soroe. In actuality, the Geneva
doesn't support features such as highintensity or inverse-video characters.
and although it has a virtual screen
of 24 lines. its physical screen has only
8. According to Bob Diaz of Epson,
most of the simple CP/M utility programs such as DU and CATALDG run
on the Geneva. More complex CP/M
programs, such as Peach1ext. will run
but with some minor problems. And
CP/M programs customized for a particular terminal or computer probably
won't run at all.
DOCUMENTATION

The documentation for the Geneva
and its software is, on the whole.
good. The manuals are typeset. well
written. accurate, and practically
devoid of typographical errors. I was
particularly impressed with the easyto-read Portable WordStar manual.
which included a reference card and
stick-on labels for certain keys.
The main manual lists the entry addresses and functions of all the BIOS
(basic input/output system) and BDOS
(basic disk operating system) routines
of the Geneva's version of CP/M.
SUMMARY

After the disappointment of the
Epson HX-20, the Geneva PX-8 represents a giant improvement. It is, at this
time, the most powerful 8-bit portable
available. And its price of $995 makes
it fairly affordable. With the CP/M 2.2
operating system. the Geneva is an
ideal second computer for CP/M system owners. It is also a good second
computer for people who use WordStar on a desktop system. _

Say hello to the Datasouth Personal Printer- an office-quality dot matrix printer
that makes itself right at home next to your personal computer.
Technically speaking, the Personal Printer is "Epson compatible:' But it's better than
the competing Epson because it also does near-letter-guality printing.
Personally speaking, the Personal Printer is "checkbook compatible:' So you don't
have to sacrifice the money you need to get the printer you want. And it comes in two
models-one with a lO-inch and one with a 17-inch carriage.
Make a personal visit to your local computer store,
and bring home legendary Datasouth performance
for an affordably personal price. The Personal
Printer. Only from Datasouth.

H I G H
Find Datasouth Printers At
Participating COlllfl~@Stores
And Other Fine Dealers.

Datasouth Computer Corporation
Box 240947 . Charlotte, NC 28224
704/523-8500· Telex 6843018 DASOU UW
Inquiry 87

310

BY T E • FEBRUARY 1985

S'O'F·T·W·A·R·E R·E·Y·I·E·W

Two Modula" 2 Compilers
for the IBM PC
A great buy
is pitted
against a
professional
system
BY KEVIN BOWYER

T

Modula-2 compilers are available for the IBM PC and run under
PC-DOS. Both are adaptations of
the original Modula-2 compiler developed
at the ETH (Federal Institute of 'Technology.
ZUrich, Switzerland) to run on the Lilith per-'
sonal workstation. One is the Modula Research Institute (MRI) Modula-2 compiler,
version 1.3 5, available for $40 from the
Modula Research Institute in Provo, Utah.
The other is the Logitech Modula-2/86 compiler, version 1.0, available for $495 from
Logitech Inc. in Redwood City. California.
The one other Modula-2 compiler for the
IBM PC is marketed by Volition Systems of
Del Mar. California. However. this compiler
runs under the UCSD p-System and so is
not directly comparable to the two [ discuss
here. IEditor's note: A PC-DOS version of this comWO

piler has recently become available. I
The MRI and Logitech compilers have
many similarities traceable to their common
ancestor. The essential difference between
them is that the MRI compiler generates Mcode, the machine language developed at
ETH for the Lilith workstations, whereas the
Logitech compiler generates 8088 machine
language. The noticeable differences in
compilation and program execution speed
are a result of this difference.
REQUIRED RESOURCES

Kevin Bowyer is on the faculty of
Computer Science and Engineering
at the University of South Florida
in Tampa. He was previously on the
faculty of the Swiss Federal Institute
of Technology in Zurich. He received
his PhD. in Computer Science from
Duke University. Among several
books he has written are An
Introduction to Modula-2

(Reston Publishing. available early
1985. co-authored with Warren
lones of the University of Alabama
at Birmingham) and Pascal for
the IBM PC (Robert j. Brady Co.).

The Logitech compiler requires an IBM PC
equipped with an 8087 numeric coprocessor chip, two double-sided disk drives,
and at least 170K bytes of RAM (randomaccess read/write memory) in addition to
whatever space the operating system uses.
It runs under PC-DOS 1.1 or 2.0. A practical
minimum for using the Logitech Modula-2
compiler with PC-DOS 2.0 is 2 56K bytes of
memory. The MRI compiler might function
on a system of two single-sided disk drives
and 128K bytes of RAM, but a practical
minimum is two double-sided drives and
196K bytes of RAM.
I did all the testing for this comparison
on a PC XT with 256K bytes of RAM. Judg-

<

ing by the number of disk accesses made
by either system, enough extra internal
memory to create an "electronic disk"
would greatly increase speed.
EASE OF USE

Both the MRI and Logitech systems require
some care in setting up the original configuration. You have to decide where to put
the many files that make up either system,
and your CONFIG.SYS file at the root level
of the file system must have certain options.
All this is well described in the documentation and should present no problem.
Neither the MRI nor the Logitech compiler runs directly from PC-DOS. Nor do
they produce standard EXE or COM format
files, so the programs created with the compilers cannot be executed directly from PCDOS. The MRI system runs its own "shell."
or command interpreter, on top of PC-DOS.
The compiler and any programs that you
write are run from this shell. The Logitech
system is similar. While it doesn't have a
shell that stays resident on top of PC-DOS,
it does have a "run-time system" that you
have to invoke for running the compiler or
programs created with the compiler.
Since neither the Logitech nor MRI system
includes a text editor, you must use your
own (or EDLIN) to prepare a standard PCDOS text file that contains the program's
source code. Assume that you have already
prepared a source program in the file SAMPLE.MOD. You can start up the MRI shell
with the command interp. The MRI shell
then displays the copyright notice and an
asterisk prompt. You can now run the compiler by entering the command modula. You
can run the resulting compiled program by
entering its name. When you want to leave
the MRI shell. you type Control-C.
In the case of the Logitech system, you
invoke the compiler from PC-DOS with the
command m2 compo The m2 is the name
of the Logitech run-time system, so any
Logitech program running under PC-DOS
(continued)
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must be prefaced with m2 at run time.
Both systems will then prompt you
for the source file and give almost
exactly the same messages as the
compiler progresses:
source file sample. mod
p1
InOut: C:lnOut.SYM
p2
p3
p4
end compilation
The sameness of the messages
reflects the origin of both compilersthe Modula-2 compiler developed at
ETH. The four-pass structure of the
compilers is a carryover from the
original Lilith compiler, .which was
ported from a PDP-II Modula-2 compiler that had to run in a small address
space.
Unlike the MRI system, the output

of the Logitech compiler must undergo a separate link step before it can
be executed. The linker collects all the
separately compiled parts of the program and groups them into a single
load file. The m2 command executes
this load file.
The MRI interpreter takes rather
long to load into memory: about 10
seconds on a hard-disk system, more
with a floppy-disk system. This can
be annoying if you have to leave and
reenter the interpreter to use an
editor for correcting errors in your
program. For this reason, the MRI
shell incorporates an "escape to
DOS" feature. You can enter an exclamation point to start up a copy of
the PC-DOS command interpreter
(COMMAND.COM) on top of the MRI
shell. Then you can edit your program
and return to the MRI system with the
exit command.

Listing I: "Hello, World!" program.

Listing 2: Nothing to the nearest
integer program.

MODULE sample;
FROM InOut IMPORT WriteString;
BEGIN
WriteString(" Hello, World!");
END sample.

MODULE sample;
VAR i, j, sum: INTEGER;
BEGIN
sum := 0;
FOR i : = 1 TO 1000 DO
FOR j : = 100 TO 1 BY - 1 DO
sum : = sum + (i - j) + U- i);
END;
END;
END sample.

Listing 3: Extended-precision nothing program.
MODULE sample;
VAR x, y: ARRAY[1 .. 100] OF REAL;
sum: REAL;
VAR i, j: INTEGER;
BEGIN
FOR i : = 1 TO 100 DO (* initialize *)
xli) : = FLOAT(i); y[i]: = FLOAT(i); END;
sum := 0.0;
FOR i : = 1 TO 100 DO
FOR j : = i TO 100 DO
sum := sum + x[j)*y[j) - yOl*x[j];
sum : = sum I FLOAT(i);
END;
END;
END sample.
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The escape-to-DOS feature works
quite well and is much faster than the
alternative most of the time. However,
if you change directories while in DOS
and forget to change back before returning to the MRI shell. things get
hopelessly confused and you have to
reboot the system. If you want to use
the escape-to-DOS feature and have
the MRI software in a subdirectory of
the file system, you need to place a
copy of COMMAND.COM in the same
directory as the MRI software.
SPEED

After running lots of small test programs, I am convinced that Logitech's
compiler is substantially slower than
the one from MRI. However, the Logitech compiler can produce programs
that execute much faster than those
produced with the MRI compiler. A
program that does nothing but write
"Hello, World!" to the display (listing
I) compiles in a little less than 40 seconds with the MRI compiler and
about 65 seconds under the Logitech
system. This does not include time for
the link step required by the Logitech
system, which takes another minute or
so.
An equivalent IBM PC-DOS Pascal
program could be compiled and
linked in under 30 seconds-even
though it involves entering three
separate commands to PC-DOS
(PAS1. PAS2, and LINK). Neither
Modula-2 system could be called
. speedy as far as compile time is
concerned.
If program execution speed is what
you are after. Logitech's compile time
might be worth waiting for. The Logitech compiler can produce programs
that are many times faster than those
produced by the MRI system. Another
trivial example program (listing 2),
using nested loops and integer arithmetic. takes about 20 seconds for the
MRI system to compile and something over 60 seconds to execute. The
Logitech system takes 55 seconds to
compile the same program, again not
counting the required link step. (The
link step would be qUick here because
there are no IMPORTs from separately compiled modules.) However,

REVIEW: COMPILERS

AT A GLANCE
the Logitech program executes in
about 8 seconds-which is less than
one-sixth the time of the MRI
program.
Both systems compile this second
example more quickly than the first
one. even though the executable part
is more complex. This is because the
first example imports a procedure
from a separate module. Nearly any
useful Modula-2 program will import
procedures from at least one module.
if for no other reason than to do input/output (I/O). Importing objects
from separate modules takes time
because the compiler must read the
definition of the module and check it
against the IMPORT clause.
For one more comparison on compiler and execution speed. I ran the
Sieve of Eratosthenes prime-number
generator used as ~ benchmark in
previous BYTE articles (see reference
I). The Logitech compiler took about
65 seconds to process the program.
25 seconds to link. and about 17
seconds to execute. The MRI compiler
took about 55 seconds to process the
program and nearly 3 minutes to execute it. (The definition of "execution
time" here is the same as that used
in the article referenced above: the
time between seeing the messages
from the two output statements in the
benchmark program.)
REAL NUMBERS
The MRI and Logitech compilers are
similar in how they represent all the
standard data types except real. The
MRI system implements real values as
32-bit quantities. and arithmetic operations on these values are performed
in software. The Logitech system uses
64-bit real numbers and can generate
code for the 8087 numeric coprocessor. For a PC with the 8087 installed. this can be a great advantage.
Consider the program in listing 3.
The MRI compiler took just under
30 seconds to compile this program.
and the resulting program took about
25 seconds to execute. The Logitech
compiler took just over 50 seconds to
compile the program. but the resulting program executed in about 3 sec-

Name
MRI Modula-2 Compiler

Name
Logitech Modula-2/86

Vendor
Modula Research Institute
950 North University Ave.
Provo, UT 84604
(801) 375-7402

Vendor
Logitech Inc.
805 Veterans Blvd.
Redwood City, CA 94063
(415) 365-9852

Computer
IBM PC or compatible

Computer
IBM PC or compatible

Price
$40 plus $2.50 shipping and handling

Price
$495

Audience
Anyone who wants a good, inexpensive
introduction to Modula-2 on the PC

Audience
Anyone who wants to develop software
using Modula-2 and the 8087 numeric
coprocessor chip; the 8087 is required
with Modula-2/86

COMPILE TIME (SEC)

EXECUTE TIME (SEC)

125

200.-------------,

r - - - - - -.........,..,..,...,..,...---,

180
1601----

1201-----

801----

40

o
3

KEY
MRI

~ LOGITECH
I : LISTING I PROGRAM
2: LISTING 2 PROGRAM
3: SIEVE OF ERATOSTHENES
*: NOT TIMED

Note that the Logitech compiler requires an
8087 coprocessor and the MRI compiler
does not support the 8087, so execution
times do not involve commensurable
hardware. Compile times for the Logitech

compiler include link times. The Logitech
compiles to 8088 machine code, while the
MRI compiles to M-code and operates as
an M-code·to-8088 interpreter at run
time.

(continued)
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COLOR DISKETTES
SUPER LOW PRICES
LIFETIME WARRANTY
SS-DD

DSDD

S11~_5'1' 5o~1 ~p
QTY

96 T P I - - - - 1214

11 89 _,

GENERIC COLORED DISKETTES
Definitely color-coded diskettes are the
most effective method for organizing your
diskette files. Available in Red, Blue, Green,
Yellow and Orange. Bulk poly-bagged with
protective Tyvek sleeves. Labes are included.
These disks are made by a leading manufacturer of magnetic media under the strictest
industry standards. In fact, 163% of the
industry standards. And then certified 100%
error-free and backed by LIFETIME
WARRANTY.

onds on a PC XT equipped with the
8087 numeric coprocessor.
COMPILER DIRECTIVES
Compiler directives in Modula-2 are
specified much the same as in Pascal.
The directive letter and setting are
given inside a comment. The Logitech
compiler has three directives:

(*$R + *)

SPECIAL BONUS OFFER

(*$T + *)
Order 50 diskettes and get a
1O-pack Library Case for only
$1.50. The Library Case is of
high quality, and with all
functional features to
organize your color-coded
disk files. A great buy at
$1.50!1

$9 95'::'
·::·A SUPER BUY

PRINTER RIBBONS
Epson MX-7o, 80
Epson MX-1 00
Okidata Microline 83
Okidata Microline 84
(PLUS

25~

53.32
55.95
51.45
53.55

ea
ea
ea
ea

SHIPPING)

HEADCLEANING KITS
3M Headcleaning Kit
has everything you need ...
for 30 applications ..

$1 795

-::- (PLUS $3.00 SHIPPING)

PRICE PROMISE
We will better any lower delivered price on
the same product and quantities advertised
nationally.
TERMS: FREE USE OF VISA & MASTERCARD. Add $3.00 per 100 diskettes or
fraction thereof. COD orders only add $3.00
handling charges. Utah residents only-add
5 3/4% sales tax. Minimum order: $25.00.
TOLL FREE ORDER LINE:

1 -BOO-233-2477
[1 -BOO-AFFAIRS)
INFORMATION AND INQUIRIES:

1 -B01 -942-671 7
HOURS: gAM - 6PM M-F IMT. STATE TIME)

S1
314

lOiH f.

F T UNION Bl VO

o,,?pu~e, SALT lAKE. CITY

Hairs, Inc. CAll

1 800
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UTAH I:lJl/1

AFFAIR~

(* $5 + *)

code generation for subrange and type
checking
index testing (arrays,
case statements)
stack overflow

The directives can be turned off by
using a minus sign instead of a plus
sign, or an equal sign can be used to
change the setting back to the previous value.
Directives work the same way in the
MRI system, but only the first two of
the three options above are available.
Both systems also allow several possible options on the command line
that invokes the compiler. Among
these are a listing file and prompting
for the names of symbol files.
LANGUAGE EXTENSIONS
Both compilers claim to accept the
same Modula-2 language as defined
by the Modula-2 report (see reference
2). However, the Logitech system has
the advantage of some extra PCspecific routines available in the System module. Technically, these don't
count as extensions to the language,
but most users will think of them that
way. Among the extensions are routines to read and set the values of
8088 registers; enable, disable, and
initiate interrupts; read and write to
the 8088 I/O ports; and generate a call
to the DOS system interrupt.
The MRI System module contains
only procedures defined in the
Modula-2 report. It might be easier to
write processor and operating-systemspecific programs with Logitech
Modula-2.
To test whether these compilers
might be useful to owners of PC-compatibles, I checked them out on a
Compaq portable equipped with two
floppy-disk drives and 256K bytes of

memory. Both compilers ran several
small examples properly. Both also
seemed painfully slow-with all the file
I/o. a hard-disk drive is almost a necessity for using one of these compilers.
SUMMARY
The compilation/execution speed
comparisons between the two compilers are not surprising. The MRI
system compiles programs into Mcode. which was designed with the
goal of efficient Modula-2 compilation. Given this background. it makes
sense that the MRI compiler is faster
than the Logitech compiler. But the
MRI programs pay for this advantage
with their slower execution. The MRI
software executes programs by interpreting the compiled M-code. but the
Logitech programs' 8088 machine
code doesn't need interpretation.
If you just want to learn Modula-2
and write some programs for your
own use, the MRI software is probably
for you. You will appreciate the faster
compile time with small programs. in
which execution speed probably
depends on user input anyway. And
the MRI software is much cheaper.
On the other hand. if you want to
write software to distribute or sell, the
Logitech system is probably right for
you. This is especially true if Logitech
comes out with a linker to produce
COM or EXE format files.
If you are one of the relatively few
PC owners who operates the UCSD pSystem. you should look into the
Modula-2 compiler available from
Volition Systems. However. better
compilers are likely to become available at any time. from these companies as well as others. Professor
Wirth and Jurg Gutknecht of ETH have
created a fast one-pass Modula-2
compiler for the Lilith; a compiler for
the IBM PC derived from this one is
likely to show up in the future. _
REFERENCES
I. Gilbreath, lim, and Gary Gilbreath.
"Eratosthenes Revisited: Once More
through the Sieve:' BYTE, January 1983,
page 283.
2. Wirth, Niklaus. Programming in Modula-2.
Springer-Yerlag. 1982.

SoftCard ~

squeezes the mo~ ·uice
out

f

Microsoft® Premium SoftCardlMlie
is the high-performance CPJM®
board that really juices the Apple®lie.

Hard facts on SoftCard.
It has a high speed (6MHz) Z-SO
that runs CP/M up to three times
faster than lesser boards. Plus 64K
memory and SO-column display that
fits the lie auxiliary slot and acts like
Apple's own Extended SO-column
Card. So it works with CP/M, Apple
DOS and ProDOS programs, too.
Microsoft BASIC is built-in, so it's
compatible with more Apple CP/M
software than any other board on
the market: Thousands of the juiciest
business programs including
dBase li~ ~rdStar® and sophisticated Microsoft languages like

'f

FORTRAN-SO, COBOL and BASIC
Compiler.
It also has a new low price.
Juicing up the performance of
computers is nothing new for us.
We invented the SoftCard and make
versions for the entire Apple family.
We wrote Applesoft for the Apple li.

MICROSOFt In fact, ~ur

BASIC is the
language spoken by nine out of ten
microcomputers worldwide.
Get the Apple juicer from
"Wtshington. CallSOO-426-9400
(in "Wtshington State ca1l206-S2SSOSS) for the name of your nearest
Microsoft dealer.
The High Perfonnance Software

SoftCard is a trademark and Microsoft is a registered trademark of Microsoft Corporation.
Apple IS a registered trademark of Apple Computer, Inc. IBM is a registered trademark of International
Business Machines Corporation. dBASE II is a registered trademark of Ashton-Tate. %rdStar is a
registered trademark of MicroPro. CP/M is a registered trademark of Digital Research, Inc.

"Its easyto spot the difference betweenour
IBM PCT:based frame grabberand the others~
High perfonnance and affordable cost, just $1495 for
a single plug-in board.
Unlike other video I/O systems, the new DT2803 provides
real-time image capture capabilities, digitizing a 6-bit video field
every 1/30 second. An on-board,
memory-mapped, dual-ported
frame store memory (256 x
256 x 8) makes it ideal for
the IBM PC's 64K buffer size.
And for real number crunching,

the DT2803's external
ports interface to high speed
co-processors.
With our software
package, VIDEOLAB,'· the
DT2803 is easy to use for
image operations like averages, histograms, and convolutions.
So, if your application is
manufacturing/automatic inspecCall for our new
tion, robotics, or medical research, 576 pg. catalog!
handbook or see it
.------S-P-EC-I-FI-CA-n-O-N-S:-D-T2-s-oa---------, our new high perfonnance video I/O in Gold Book 1985.
RS-170 (CCIRR), 6-bits at 5MHz
AID Input
board will really open your eyes-at
1130 (1/25) second per field
Frame Grab
an unbeatable price.
8,64 x 8 input; 4, 256 x 12 output
LUT's
D/AOutput

64 colors x 64 intensities, R-G-B; 64 grey levels, monochrome

Frame Memory

256 x 256 x 8 (2-bits for graphic overlays)

Call (617) 481-3700

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951646.
European Headquarters: Data Translation, ltd., 430 Bath Rd., Slough, Berkshire SLl 6BB England (06286) 3412 Tlx 849 862.
In Canada: (416) 625-1907.
IBM PC is a registered trademark of IBM. VI DEOLAB is a registered trademark of Data Translation, Inc.
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E-Mail for the Masses
Mel Mail
and Western
Union's
EasyLink
BY WAYNE RASH JR.

T

wo giants of the telecommunications industry have started electronic mail services. MCI 1elecommunications Corporation's MCI Mail and
Western Union 1elegraph Company's EasyLink offer the services to individual consumers and businesses. Both services are
heavily advertised, and both promise to
open the world of easy and inexpensive instant communications to nearly anyone.
Only one fully delivers on this promise.

Mel

Wayne Rash Jr. is a member of the
professional staff of American
Management Systems Inc. (Federal
Consulting Group. 5th Floor. 1925
North Lynn St.. Arlington. VA
22209). He consults with the
federal government in areas
concerning microcomputers.

MAIL

MCI Mail is part of the same corporation
that provides MCI telephone communications. MCI has expanded its operations to
include electronic mail. billing itself as the
"nation's new postal system:' You can access MCI Mail with a local phone call in 64
cities around the country and with a tollfree number to its Washington. DC. headquarters. You can use these numbers with
your computer to transmit letters and
documents to other MCI Mail subscribers
in the u.s. and Canada or to 1elex addresses
anywhere in the world. If your recipient
does not have access to MCI Mail or Telex,
you can have a paper copy of the communication mailed or delivered. As of January
1. 1985, MCI Mail service was available in
4I countries.
MCI Mail's hard-eopy communications are
prepared using a laser printer at 18 locations in the U.s. Courier delivery is available
within four hours in some locations, and
overnight courier delivery is available in
most major metropolitan areas. Delivery by
mail usually takes two business days.
Because they are prepared on a laser
printer, the MCI letters look like they were
done on a letter-quality printer and then
photocopied. You can have your letterhead
and signature placed on file with MCI so
they can appear on your letters. Otherwise,
the MCI Mail letterhead will appear on the
first page of your letter.
You can log on to MCI Mail with either a
300- or 1200-bps (bit per second) modem.

After you enter your user name and password, you will read some announcements
a.nd get a couple of news headlines before
the main menu appears. Every function of
MCI Mail is menu operated, and the service
has extensive help files for every function.
You can use the built-in text editor to
prepare your document. or you can transmit a document you have already prepared.
Once you finish. you can edit the document
or reformat it before sending it. There is no
limit to the length of the document you can
send, but longer documents cost more.
You can read incoming messages or refer
to messages you sent out earlier. MCI Mail
also offers you access to Dow Jones News/
Retrieval or lets you order discount merchandise from on-line advertisers.
EASYLINK

Western Union apparently designed EasyLink for experienced users who already
understand how the system works. You can
access EasyLink with either a 300- or
1200-bps modem. You will find no descriptive prompts or menus to lead you through
the system. You log on at the ID? prompt
by giving a terminal description, your ID
number, your user name, and your password. You enter these on a single line,
separated by spaces and a period. You will
not see what you are typing if you are operating in full duplex.
Once you gain access to EasyLink, the
cryptic PTS prompt greets you. You can find
out what your options are by using the online help facility or by reading the package's
User Guide or qUick-reference guide. Essentially, your choices are: send one of several
types of messages, read messages waiting
for you, or use the help facility. An information database called FYI is also available
to EasyLink subscribers, but not from within
EasyLink.
EasyLink gives you a wide variety of ways
to send a communication to others. You can
send a message directly to another sub(continued)
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scriber's mailbox, just as you can with
MCI Mail. and you can have a message mailed to a nonsubscriber using
what Western Union calls a "computer
letter." Computer letters are mailed
from Western Union's facility in the
Washington. DC area, which means
that delivery can take a while for
some sections of the country. Unlike
MCI's laser-printed letters. the EasyLink computer letter is printed on
what appears to be a Teletype printer
using only uppercase letters.
Like MCI Mail. EasyLink lets you
send messages to Telex addresses
and gives you a 'Telex address for
replies. Since you are using Western
Union, you can use EasyLink to send
telegrams, mailgrams. and cablegrams. Western Union also has an arrangement with the u.s. Postal service
that lets you send messages through
the E-COM system, although the longterm existence of that service is questionable.
USING Mel MAIL
Working with MCI Mail. especially for
the inexperienced. casual. or infre-

quent user, is a pleasant experience.
About the only information you have
to remember is your password. As
you enter the system, every possible
command is listed for you (see photo
I). The help files are extensive and detailed. and you can specify the command or function for which you need
help. Since the on-line time on MCI
Mail is free, you don't feel the need
to rush the process unless you're
using the 15-cents-per-minute 800
number.
Creating a message is easy. Following the directions on the main menu.
you type the word CREATE and enter
the text editor. The next prompt asks
for the addressee. After you type in
the name. MCI Mail checks to see
whether it matches the name of a subscriber. If one or more names match.
you are shown a list of names and
asked to pick the proper one. If the
person you want is on the list. you
choose him; otherwise, you will be
asked to enter his address so the
message can be mailed. You can
name any number of addressees
since the TO: prompt will appear un-

Photo I: Entry-level and Scan menus for MCI Mail. Your correspondence is organized
like an office desk. The In box holds incoming messages, the Out box holds copies of
messages sent. the desk holds copies of messages received, and the draft folder contains
a message written but not sent.
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til you enter a blank line. You will be
prompted to enter the mailing address of the recipient and the subject
of the message. Then MCI Mail
prompts you to enter the text of the
message.
The basic rate for an MCI Mail
message is $1 for an "MCI ounce"
transmitted electronically. An ounce
equals 7500 characters. Short messages of 500 characters or less cost
4 5 cents. The cost for the first ounce
is $2 if the letter is mailed. In areas
where courier service is available, you
can have a letter hand-delivered overnight for $8 and within four hours for
$30. In each case the cost for an additional ounce is $1, although for
courier delivery the second ounce is
free. If you are sending to a 'Telex address. the ounce is quite a bit less.
about 400 characters. due to a limit
set by 'Telex. International rates are
higher than domestic rates, but still
within reason. MCI gives you a 'Telex
number so your correspondents can
answer you by Telex. If you use the
toll-free number, you are charged an
extra 15 cents per minute.
Once you complete your message.
you can read it. If you want to make
changes. an MCI editing mode has its
own menus. prompts. and help files.
You can also see what your document
will look like when irs printed, complete with spaces reserved for the letterhead and the page breaks. You can
use the edit mode to reformat the letter. Once you are satisfied. you tell
MCI to send your document by typing SEND followed by any optional
delivery methods. Once you send the
message. a copy is placed in your Out
box for a day or two. This makes it
easy to refer to messages later.
Checking for messages is also easy;
MCI Mail tells you that your In box
has a message. You might also be told
that an unfinished draft is on your
desk, in the event that you terminated
an earlier session for some reason
before sending a message. This is one
of the nice features of MCI Mail. Once
you start creating a message. it stays
in the MCI system. If your computer
or phone goes dead or your modem
explodes, the draft of your message

REVIEW:

will be waiting when you return.
As I mentioned earlier, you can do
a lot besides send and receive messages. MCI Mail has an advertising
section where you can order anything
from gifts and travel services to fanfold paper and floppy disks. You also
have access to Dow Jones Newsl
Retrieval at regular Dow Jones rates.
Off-peak rates are 20 cents a minute
for 300-bps connections or 40 cents
for 1200-bps service. Incidentally,
Dow Jones customers also have access to MCI Mail as part of their subscription.
USING EASvLINK

My first impression of EasyLink is that
it isn't very easy. As I've already discussed, logging on to the system is
complicated and tedious.
Logging on wouldn't be such a
problem if you were given the necessary information to enter. For example, the terminallD is necessary if you
are using a personal computer and a
modem. since EasyLink's default
mode does not seem to work with
that type of equipment. The terminal
codes are listed in Appendix E in the
User Guide, but the differences between the 24 terminal codes aren't explained. Many users will have little
luck deciphering them. The first time
I used EasyLink it took me four tries
to log on.
Once you get past the log-on sequence, you are faced with the PTS
prompt (see photo 2). At this point
you have to enter a slash followed by
a command. Since EasyLink has no
menu, you will have to look up all the
commands in the documentation or
read the on-line help file. If you don't
have a local-access phone number,
looking at the help file is going to cost
you 15 cents per minute. Fortunately,
Western Union has over 400 localaccess phone numbers in the U.S.
Since the charges for EasyLink are
based on the actual connect time, you
will save yourself money if you
prepare your messages ahead of time
and transmit them to EasyLink. You
can also save money if you minimize
use of the on-line help by using the
manual instead.

E~MAIL

You are also charged by the minute
for the time it takes you to send
messages. The normal charge for a
1200-bps connection is 45 cents per
minute. If you like to compose on line
or if your modem program can't
transmit easily, this can run into
money. You can save 40 percent by
calling during off-peak hours (12:01
a.m. to 7 a.m. local time).
EasyLink has a number of charges
besides the connect time. For example, a computer letter costs you $1.2 5
for the first page and 40 cents for
each additional page. A three-page
letter that costs you $2 to send on
MCI Mail will cost you $3.30 on
EasyLink, assuming the total connect
time was two minutes, the time required to send the document was one
minute, and you called using the
EasyLink toll-free number. Using a
local-access number would reduce
the cost by 45 cents.
Sending messages to other EasyLink subscribers is less expensive. The
basic charge is only 45 cents per
minute for I200-bps service, plus 15
cents per address. A short message
could go out for less than the

eqUivalent message on Mel Mail. but
a longer one could cost somewhat
more. If you have to use the WATS line
to call EasyLink, your costs are almost
certain to be higher.
If you are a low-volume user of electronic mail. EasyLink will be a substantially more expensive service.
Even though it has no sign-up fee,
EasyLink has a $25-per-month minimum charge. Depending on the type
of electronic mail you use, you might
have to send one piece of mail per
day just to break even.
DOCUMENTATION

EasyLink definitely has the more complete and attractive documentation.
When you sign up for EasyLink,
Western Union sends you a bookshelfsize binder. Sections of the book are
marked by tab dividers, and the pages
are attractively typeset and easy to
read. This is an advafiltage because
you're probably going to spend lots
of time reading this manual.
A disadvantage is that the manual
is not well organized. The process of
calling EasyLink, logging on, creating
(continued)

Photo 2: Entry-level prompt and help menu for EasyLink. You enter commands by
typing a slash and a command word, such as ISCAN to list all messages, IREAD to
read a message, or IHELP for the help files.
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and sending a message, and getting
off again requires a great deal of flipping through the manual. All the time
you're looking up what to do next. the
connect charges are mounting if
you're calling on the WATS line or are
in the midst of creating a message.

AT A GLANCE
Name
EasyLink

Name
MCI Mail

Service Supplier
Western Union Telegraph Company
One Lake St.
Upper Saddle River, NJ 07458
(800) 336-3797 ext. 908

Service Supplier
MCI Telecommunications Corporation
1900 M St. NW
Washington, DC 20036
(800) 424-6677

Requirements
Personal computer, modem, and
telecommunications software, or dedicated
communications terminal

Requirements
Personal computer, modem, and
telecommunications software, or dedicated
communications terminal

Special Features
Messages can also be sent via Telex,
telegrams, cablegrams, mailgrams, and
through the U.S. Postal Service E-COM
system

Special Features
Messages can also be sent via Telex, via
mail delivery, or via overnight or four-hour
hand delivery

Optional Software
EasyLink Instant Mail Manager program
($95) requires IBM PC or compatible
computer with one disk drive, 256K bytes
of RAM, and asynchronous communications modem
Price
Minimum monthly charge: $25
EasyLink mailbox message (maximum
200,000 characters):
30 cents/minute (300 bps)
45 cents/minute (1200 bps)
EasyLink to Telex (maximum 200,000
characters):
43 cents/minute (300 and 1200 bps)
Mailgram message overnight letter
(maximum 15,000 characters):
First page (2700 characters) $3
Each additional page (3500 characters)
75 cents
Computer letter service (maximum
25,000 characters):
First page (2700 characters) $1.25
Each additional page (3500 characters)
35 cents

IEditor's note: EasyLink has since issued a
new User Manual Release 1.3 that appears to be rewritten and better organized. I

Optional Software
MCI Mail Access program ($49.95) requires
IBM PC or compatible computer with one
disk drive, 256K bytes of RAM, and
asynchronous communications modem
Price
Instant letter
500 characters or less
7500 characters
MCI letter (mail delivery)
Overnight letter
Four-hour letter
Each additional 7500 characters
Annual mailbox fee

$0.45
$1
$2
$8
$30
$1
$18

The MCI Mail manuals are shorter,
less fancy. and paper-bound, They include the Welcome Kit and Service Guide,
which gives an overview of the service. contains some basic information
on performing routine functions, and
explains the services available; and
the Basic User's Guide, which gives
detailed information on the use of
MCI Mail. The manuals skip some of
the functions of MCI Mail (for example, sending a Telex message).
The manuals are much less important for the routine use of MCI Mail.
however, since the menus lead you
through most functions quite well.
The help files are also excellent and
do not have a connect charge.
CUSTOMER SUPPORT
I had occasion to call customer support at MCI Mail twice, and at Western
Union three times, The personnel at
MCI Mail were helpful and familiar
with the service, I received accurate,
complete answers to both questions.
Unfortunately, MCI Mail customer
support is not open on weekends.
Western Union's customer service is
nearly a total contrast. The customerservice lines are open on weekends,
but they might as well be closed,
Regardless of the time I called, the
support representatives showed little
familiarity with EasyLink. Once I was
told that no one knew anything about
it. but that the representatives were
trying to learn, In another case, the
representative had never heard of a
computer letter and could offer no information on how to send one or on
how long it would take to deliver.
CONCWSIONS
Both EasyLink and MCI Mail offer
communications packages to make
(continued)
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"Desllite the recent IIress notices,
mUltiuser microcomlluters aren't
anrthing new!"
This Is the first In aseries of
discussions with Rod Coleman,
President of Stride Micro
(formerl, Salle Comlluter) on
the 88000 multiuser market
and Its current enllironment.

0:

Why do you say that?

RC: "The technology to build a
high perfonnance multiuser system has been around for five
years. And while some of the
leaders in this industry have been
pretending that micro multiuser
didn't exist, we've been shipping
complete systems for nearly three
years. The benefits of multiuser
are undeniable; it is more cost effective, and offers greater flexibility and utility. But until just recently, the marketing pressure to
be compatible instead of being
better, has blinded the indu try."
0: What do you mean?
RC: "Well, for example, the
Motorola 68000 processor introduced l6/32-bit technology to the
personal computer world a long
time ago. It was fully capable of

"A surprising feature Is
compatlbllltr. Elle"bodr
talles about It. but nobodr
does anrthlng about It."
meeting high performance and
multiuser design requirements in
1980. Instead of this trend taking
off, most energy was spent promoting 8088/8086 products that
Inquiry 299

were clearly inferior from a technical point of view. This phenomenon leads me to believe that they
will soon rewrite the old proverb:
'Build a better mousetrap and the
world will beat a path to your
door,' but only if they can find the
way through the marketing fog."
0: Are things changing now?
RC: "Yes and no. With the business world starting to take more
and more interest in microcomputer solutions, the advantages of a
solid multiuser system couldn't be
kept hidden forever; companies
like ours and a few others were
beginning to make a dent. Instead
of taking a fresh approach, some
of the newest multiuser offerings
will probably only give the technology an undeserved black eye!
Multiuser is far more than the
ability to plug in more tenninals.
It involves things like machine
compatibility, fast processors,
adequate memory, large storage
capacities, backup features, networking, and operating system
flexibility. "
0: Is this what makes the new
Stride 400 Series different?
RC: "Exactly. That sounds selfserving, but it's true. Today a
number of companies are introducing their first multiuser sys-·
tem. We've been building and
shipping multiuser machines for
almost three years. We know the
pitfalls, we've fallen into some of
them. But we have learned from
our mistakes."
0: Give me some examples.
RC: A hard disk is almost mandatory for any large multiuser installation. Yet, backing up a hard
disk can be a nightmare if you
only have floppies to work with.
That's why we've added a tape
backup option to all the larger
Stride 400 Series machines. It's
irresponsible for a manufacturer
to market a multiuser system
without such backup. Another
good lesson was bus design. We
started with one of our own designs, but learned that it's important not only to find a bus that is
powerful, but also one that has
good support and a strong future
to serve tomorrow's needs. We

"The marketing pressure
to be compatible
Instead of being better.
has blinded the Indust". "
think the YMEbus is the only design that meets both criteria and
thus have made it a standard feature of every Stride 400 Series
machine."
0: What are some of the other
unique features of the 400 Series?
RC: "A surprising feature is compatibility. Everybody talks about
it, but nobody does anything
about it. Our systems are completely compatible with each other
from the 420 model starting at
$2900, through the 440, on to the
powerful 460 which tops out near
$60,000. Each system can talk to
the others via the standard built- in
local area network. Go ahead and
compare this with others in the industry. You'll find their little machines don't talk to their big ones,
or that the networking and multiuser are incompatible, or that they
have different processors or
operating systems, and so on."
0: When you were still known a
Sage Computer, you had a reputation for performance, is that still
the case with the new Stride 400
Series?
RC: "Certainly, that's our calling
card: 'Performance By Design.'
Our new systems are actually faster; our standard processor is a 10
MHz 68000 running with no wait

states. That gives us a 25% increase over the Sage models.
And, we have a 12 MHz processor· as an option. Let me add
that speed isn't the only way to
judge performance. I think it is
also measured in our flexibility.
We support a dozen different
operating systems, not just one.
And our systems service a wide
variety of applications from the
garage software developer to the
corporate consumer running high
volume business applications."
0: Isn't that the same thing all
manufacturers say in their ads?
RC: "Sure it is. But to use another
over used-term, 'shop around'.
We like to think of our systems as
'full service 68000 supennicrocomputers.' Take a look at everyone else's literature and then
compare. When you examine
cost, perfonnance, flexibility, and
utility, we don't think there's anyone else in the
race. Maybe
that's why we've
shipped and
installed more
multiuser 68000
systems than
anyone else."

Fonnerly Sage Computer

For more infonnation on Stride or
the location of the nearest Stride
Dealer call or write us today.
We'll also send you a free copy of
our 32 page product catalog.
Corporate Offices:
4905 Energy Way _
Reno, NY 89502
(702) 322-6868
Regional Offices:
Boston: (617) 229-6868
Dallas: (214) 392-7070
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GILTRONIX SWITCHES ARE
THE BEST CHOICE.
... and here are 10 good reasons why:

IBM PC

APPLE

A

•

1. Serial (RS232) or
Parallel
(Centronics)

2. Prompt Deliveries
3. NaHonally Advertised Products
4. Broad Product
Une
'5. Over 30,000 Units
Sold to Date
6. Sales and
Technical

Support

7. F.C.C. Approved

Units
8. Manual and
Automatic Units
9. Highest Quality

PC Board SWitch
Technology
10. Buy Direct From
Giltronix, or From
Any Authorized
Distributor
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2911 DI_weli Avenue Hamden Conn 06518
~ Phone (203f 2483212 Of 1 8006382436
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ZEmII/

Heath
,Users

Double Your
5y''' disk storage
capacity without adding a drive.
Get twice as much from your H88 or
H89 microcomputer. Our FDC-880H
floppy disk controller. in conjunction
with your 5y''' drives. for example.
expands memory capacity from 256
bytes to 512 bytes per sector.
And it handles single and doublesided. single and double-density. 8" and
5y''' drives - simultaneously.

ttl

C.D.R. Systems Inc.

Controlled Data Recordin. Systems Inc.
7210 Clairmont Mesa Blvd.• San Diqo, CA 92111
(619) 560-1272

Inquiry 45

3M
diskettes

51A"

Specify solt.
10 or 16 sector

Single sided
double density
Double sided
double density

Minimum Order 20

1.4gea
109gea

Certified Check· Money Order - Personal Check. Allow up
to 2 weeks for personal checks to clear. Add $3.00 per 100
or part to each order for U.P.S. shipping charges.
NJ Residents add 6% sales tax.

n47:4

E;xL-H4NGE; INC

178 Route 206 South. P.O. Box 993
Department C
Somerville. N.J. 08876 • (201) 874-5050
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VT100
$150. *
'plus your IBM PC or compatible
Use your IBM PC as a DEC VT100 with
ZSTEMpc-VT1oo smart terminal emulator
132 columns by windowing no additional hardware
Double High/Double Wide Characters
Complete VT100 line graphics
Smooth scrolling
Full keyboard softkeys / MACROS
Bidirectional file transfers including XMODEM
Speeds to 38.4KB. High throughput.
ZSTEM Communications Division
KEA SYSTEMS LTD.
#412 - 2150 W. Broadway
Vancouver, B.C.
CANADA V6K 4L9
(604) 732-7411

Lets you Des ig n,
Advises,
create and run
Forecasts, problem solving
Simulates, expert systems on
the IBM-PC or
Tutors,
DEC Rainbow. No
Decides,
programming. uses
language
Evaluates, English
knowledge base.
Solves,
$95.
Reports.

4980 S-A 1A, Melbourne Bch. FL 32951
305/729-9046
CREDIT CARD ORDERS ACCEPTED

Inquiry 348

II.

10 KT GOLD FLOPPY DISK SHAPED JEWElRY WITH

UNUSUAL ~~~~t~I~::~::~~~-I::~~~N~I::~N~~BY.

GIFTSIlIl r~Eoi~~~::~;~~':::~~~~:~1

Manual Units-2 to 6 Ports
Automatic Units-3 to 15 Ports

IVl
e"'~'G·lt

lIn EllUL SUBSYSTEMS: nAIVE, CONTROLLER. CABLES
SAVE
fUll HEIGHT
TODAY ~~~:·::I~~TI5MB.,S750 20MB..SI22S ~:::::~~;~~
WITH OUR W,"CHESTE' O"YES '0"" ONLYI
LOW ~~~~ ~~~~~nED .. 1425 15MB FOR....TTED $500
PRICES :~:~ :~~:~W:ol"" u... "0'1 - I $:::~
FOR YOUR HALF H"'HT
IDOL$450
IBM PC "'''''' SU~:~~HOS 1508 1008 32MB
AND APPLE .11ISO 11150 11515
COMPATI- _"0_ _11_05_0_1_11_50_ _1_152_5_1_182_5
8lES OISCEl"HEOUS
130 WATT POWER SUPPLY FOR IBM·PC
$165
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REVIEW:

E~MAIL

EasyLink is slow
in sending printed
material and can be
"user..ftostile:
I

using their services easier. I have not
had the opportunity to test them. but
the information I have about them indicates that they are functionally
equivalent. Both systems run on the
IBM PC or close compatibles. and
both make logging on and sending
messages almost automatic. I would
consider such a package essential for
the use of EasyLink.
I found the difference between
these two services to be substantial.
MCI Mail was easy to use and fairly
inexpensive for the low-volume user.
and it presented a much more attractive product when messages were
delivered on paper. Overnight or fourhour delivery of printed material can
be critically important in some
circumstances.
On the other hand. EasyLink was
anything but easy. For the low-volume
user it can be very expensive. and a
printed computer letter is not particularly attractive. In addition. EasyLink is slow in sending printed
material and can be "user-hostile" in
the process. 1\vice I tried to send
myself a computer letter in order to
compare delivery time and appearance. The first try was canceled
two days after I sent it because a line
was too long. The second try took
eight days to arrive. I should add that
Western Union has plans to implement two-hour and overnight courier
delivery in 1985.
EasyLink might be easy if you have
the communications software sold by
Western Union. and it might be relatively inexpensive if you send large
volumes of electronic mail. This is
especially true if you need the ability
to send telegrams or use the Postal
Service's E-COM system. Otherwise.
MCI Mail appears to be the electronic
mail service of choice.•

A COMPUTER
PROG
DELIVERED VIA
SATELLITE!
The Computer
Chronicles, a halfhour weekly television
series brings you an
in-depth look at the
latest developments
in the computer
world.

Correspondent Stewart Cheifet and
Gary Kildall, creator
of CP/M provide
interviews with industry leaders plus news
and information from
Silicon Valley and
around the world.
The Computer
Chronicles, every
ti~i=;il~~~iJF;ii:a:i~~~~J:=i~F=-.:=-=~"" week on a

l~~~~~~~~~~~~~~~~~~~~~~~Publictele~sion
station near
you.

(Check local listings for
time and channel.)

Produced by KCSM, San Mateo, CA and WITF, Harrisbura, PA with fundina from McGraw·Hill's

IJ\lTE and r!tJij,~~

maaazines.
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, To safeguard your computer
against mysterious errors and
costly servicing, not just any
surge and noise suppressor
will do. Serious computer
problems demand serious
computer protection...
DATAGARD® by SL WABER.
For more information about
DATAGARD and our complete
line of Computer Accessories,
call or write today.

Qb
a

WABER

Inquiry 281

A Division of SL Industries, Inc.
Computer Accessories Group
300 Harvard Avenue
Westville. NJ 08093
Toll-free (800) 257-8384
In NJ (609) 456-5400

Nobody does it better. Nobody can.

H-A-R- D-W-A-R-E

Mannesmann
Tally MT 160
An
adaptable
dot--matrix
printer
BY MARK

J.

WELCH

Mark Welcft is a BYTE staff writer.
He can be contacted at POB 372.
Hancock. NH 03449.

M

annesmann Thlly's MT 160 is a
small. high-speed. dot-matrix
printer. You can configure the
printer using front-panel buttons and a
printer-generated menu. The printer features high-speed. draft-quality printing; a
slower correspondence-quality mode; and
a wide range of character sets and printing
formats.
The MT 160 is compact-considerably
more compact than. for example. Epson's
MX-80-but surprisingly heavy at 18
pounds. It includes both serial and parallel
interfaces. so it can be connected to virtually any computer.
Mannesmann Thlly advertises the MT 160
as printing at 160 characters per second
(cps) in draft-quality mode. or 40 cps in
correspondence-quality mode. In actual use.
the MT 160 is faster in draft mode than the
Epson FX-80. also advertised as a 160-cps
printer. In its higher-quality correspondence
mode. however. the MT 160 slows down
severely, lagging behind the FX-80.
A wide variety of print modes are supported by the MT 160. including underlining, emphasized (bold). superscript. and
subscript (see figure I). In draft-quality
mode it can print 5, 6. 8.3. 10, 12. 16.7. and
20 characters per inch (cpi). In correspondence-quality mode. it can print 10 or 12.5
cpi or proportional spacing.
In draft mode, the MT 160 prints characters in a 7- by 9-dot matrix. Uppercase characters use the top 7 by 7 matrix. with lowercase descenders using the bottom of the
matrix. In correspondence mode characters
look almost like typewriter quality. A line
is printed in two passes. The paper is advanced a fraction of a line between passes.
so characters are printed in a 7 by 18
matrix. In emphasized mode, characters are
again printed twice; the second impression
is slightly offset to the side. When the correspondence and emphasized modes are
combined. it's almost impossible to
distinguish any dots.
The printer can be reconfigured to recog-

nize control codes used for other printers.
This is especially helpful since very little
software supports the MT 160's standard
control codes. WordStar text and Lotus
1-2-3 graphs were printed accurately by the
MT 160 using this mode. Mannesmann Thlly
also offers a configuration program for
Lotus 1-2-3.
The MT 160 doesn't support italic characters even when Epson control codes are
used. The lack of italics is a serious handicap, although emphasized characters or
underlining could be used instead.
PROGRAMMABLE FEATURES
One of the most convenient features of the
MT 160 is that configuration details can be
selected using the front-panel buttons and
printed menus. so no DIP (dual-inline package) switches or jumpers are involved in
configuring the printer for your computer
(see listing I). The current configurati()n is
stored when the printer is turned off.
Many of the print features available
through software control can be set as
default parameters (see listing 2). Any of the
seven character sets available can be
chosen. If the printer is usually used for
printing documents in another language. a
European or other character set can be
selected as the default. Likewise. formlength. print-format. and communications
parameters can be reset.
To reconfigure the printer for my serial interface. for example, I simply pressed the
Yes and No buttons to activate the menu,
answered Yes to the CHANGE COMM
CONFIG? prompt. and again to SERIAL
prompt. While responding to prompts. I had
to press No quite a few times, but this is
far simpler than removing the cover to
move jumpers and reset DIP switches.
There are six control buttons on the front
panel of the MT 160. The on-line. form-feed,
line-feed, and test buttons do what you'd
expect. 'TWo additional buttons labeled Yes
and No allow you to answer the questions
(continued)
FEBRUARY 1985 - BY T E

325

REVIEW: MT 160

You'll have to go
out of your way to
build a special cable
to hook the MT 160
up to your system.
in the reconfiguration mode and also
combine with other buttons for special functions. For example, pressing
the Yes and the line-feed buttons
causes the printer to toggle from correspondence to draft mode.
I dislike loud, nonstop fault alarms,
so I appreciate that the MT 160 makes
no noise when a fault occurs. A red
light indicates a problem. While this
is better than the endless whine some
printers produce when the paper runs
out. I wish it would give a little beep
so I'd know something was wrong
right away.
The MT 160 is not a standard serial
printer. Its R5-232C connector uses
pins II and 19 to send a busy signal.

Th i·,,:.
TI·", j ":::.

something most computers don't expect. As a result. you'll almost certainly have to buy or build a special cable
to connect the MT 160 to your computer. For my older CP/M system, I
switched pins 19 and 20. For the IBM
Personal Computer (PC), Mannesmann lally's service department says
pin 5 must be swapped with either pin
II or 19. Since the MT 160 is configured as data-terminal equipment
(DTE), IBM PC users will also have to
swap the connections to pins 2 and
3 (printer cables are readily available
that way). The use of pins II and 19
was a surprise to me. You'll have to
go out of your way to hook up the MT
160 to your system by either paying
a premium to have a cable built your
way or spending the extra time
building your own.
Another problem I often find with
printers is that the paper feeding out
can feed right back into the printer.
You'd almost have to work at it to get
that to happen with the MT 160.
Power and interface cables often
seem to need the same path as the
paper. The MT 160's power cable has
a right-angle connector at the printer
end and feeds though a slot in the

I ~::. t.1···,(! ,'l.::ll"ln(!':.:./i't ·:;'1"11'1 T a 'L 1. q jilT ... :l. 6() pl'"
i ':::. r· i;~ C: Ll 1 .:';': j'" d !.-. tl ·r' to' .... q i.A ·:'1 1 it.. 1) () i,.. j t. PIj t...

j

back of the left side of the printer, so
there's no interference with the paper
feed.
The parallel and serial connectors,
however, feed straight out through the
path the paper needs when it feeds
from below. This problem was aggravated when, rather than rewire the
printer cable, I used an adapter that
also extended the printer's serial port.
The right side of the paper dragged
against this adapter and tore several
times; there seems to be no solution
except to wire a new cable especially
for the MT 160. The parallel port is
closer to the center of the back of the
printer, so the cable would have to be
routed underneath the printer.
There's never been a standard
printer ribbon and Mannesmann lally
hasn't tried to change that. When my
first ribbon faded, I tried to buy a
replacement at several local computer
stores. No one at any of the stores
had seen this kind of ribbon before
and delivery estimates ranged from
two days to two weeks. The ribbons
cost about $13 each-well above an
average price for other types. If you
buy an MT 160, you should probably
(continued)
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This is
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emphasized mode.
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double-pasi 'coriespondence-quality' mode.

This is emphasized correspondence-quality mode.
'j' !", i ~~ ! .:~ 1. 0 c: pip I'" i 1'' , '1'., i I", (] "
This is i2 cpi pr·int.ing.

This is 16.7 [pi ~rinting.
This is 20 (pi print~ng •

.r h: ~ ·::::i·
~ ·~:;;i·
.:::-1' CJ L·t G::l -t 1'::::" ........ ~".Ii ~ .;:::1: .. t .. ~""I'
~:::f.
c: IP' I
This I S doub~e-width 6 cp
print
This is double-width 8.3 cpi printing.
This is double-width 10 cpi printing.
This is 10 cpi correspondence-quality.
This is 12.5 cpi correspondence-quality.
This is proportional spaced correspondence-quality.
Ti:O'! ..i.. ::.~ .... L~~ . . ':1 (! :~! :':~ !:.': J...!.. !:.! :~~ i,:! ... J'. :~:: ~::; :~ .: .
Figure I: Print samples from the Mannesmann Tally MT 160 printer.
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AT A GLANCE
Name
MT 160
Manufacturer
Mannesmann Tally
8301 South 180th St.
Kent, WA 98032
(206) 251-5500
Type
High-speed, 80-column dotmatrix printer
Size
14V4 by 93/4 by 61/4 inches
weight
18 pounds
Equipment Needed
Computer with parallel or
serial interface, cable
Features
Six front-panel buttons;
reprogrammable configuration; high-speed draft quality
or slower correspondence
quality; international character
sets; graphics

PRINT SPEED (CHARACTERS/SEC)

Documentation
Operator's manual, 64 pages
Price
$798

_MT

160

I I GEMINI

10-X

~

EPSON FX-80

This is the Epson FX-80, draft mode. This
This is the Star Gemini-lOX' This

The output from the Mannesmann Tally MT 160
dot-matrix printer in draft mode is compared
with the Epson FX-80 and the Star Micronics
Gemini 10-X, both in draft mode. The pitch for
all printers is 10 cpi. The print speeds were

1S

the St

determined by dividing 3000 characters (50
lines of 60 As each) by the time required to produce the output. (See ''The Art of Benchmarking Printers" by Sergio Mello-Grand, February
1984 BYTE, page 193.) Prices shown are list.
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REVIEW: MT 160

Listing I: An example of the interactive way of changing the configuration of
the MT 160 printer. The printer prints out a short question to which you might
respond by pressing eitfter a Yes or No button on the printer's control panel.

The current status of the
printer can be printed out by pressing
the No button.

RESTORE DEFAULTS?
CHANGE FORM LENGTH?
CHANGE PRINT FORMAT?
CHANGE LPI ?
CHANGE CPI ?

FORM LENGTH
LPI
CPI
CR IMPLIES LF
LF AT FULL LINE
POPC
LF IMPLIES CR
CHAR SET
SLASH ZERO
AUX CODE SET
BUFFER SIZE
INTERFACE TYPE
BAUD
NO. DATA BITS
NO. STOP BITS
PARITY
BUSY
PROTOCOL

10 ?
12 ?
16 ?
20 ?
CORR.QUAL. 10 ?
CORR.QUAL 12 ?
CR IMPLIES LF ?
LF AT FULL LINE?
POPC ?
CHANGE CHAR SET?
USA?
UK?
NORIDAN?
SWE/FIN?
GER?
FREN?
SPAN?
SLASH ZERO?
CHANGE AUX CODE SET?
NONE?
E CODES?
D CODES?
CHANGE COMM CON FIG ?
CHANGE BUFFER SIZE?
PARALLEL?
SERIAL?
CHANGE BAUD?
9600 ?
4800 ?
2400 ?
CHANGE NO. DATA BITS?
CHANGE NO. STOP BITS?
CHANGE PARITY?
CHANGE BUSY?
CHANGE COMM PROTOCOL?
END OF MENU

buy spare ribbons and reorder when
you install the last one.
DOCUMENTATION

I've never seen a printer manual that
I liked. 1found myself flipping through
the MT 160 manual hunting for simple details I wish were included in a
one-page appendix. To its credit. the
manual does include a careful description of most (not all) of the configuration menu. as well as brief ex328
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NO
NO
YES
NO
YES
NO
NO
NO
NO
NO
YES
NO
YES
NO
YES
NO
NO
NO
NO
NO
NO
YES
NO
YES
NO
NO
YES
YES
NO
NO
YES
YES
NO
NO
YES
NO
NO
NO
NO
NO

Listing 2:

11 INCH
6
CORR. QUAL.
NO
YES
NO
NO
SPAN
NO
D CODES
MAX
SERIAL
2400

8
1
NONE
LOW
NONE

be able to figure it out fairly quickly.
There is enough information in both
manuals for a programmer to use
most of the printer's features, though
some experimenting may be necessary.
Mannesmann 'Tally doesn't have a
toll-free number, but I called the company several times while configuring
the printer and looking for a new ribbon. Each time I was put through to
the service department quickly, and
the person I spoke with answered my
questions competently.
CONCWSIONS

planations for each print command
with examples in BASIC.
However. the explanations were too
short. while the four-page controlcode appendix was too long to be
useful as a quick-reference guide.
Several control-code commands
weren't explained enough and left me
wondering exactly what they did.
I'm not sure a novice would understand the MT 160 manuaL but anyone
who has used another printer should

The Mannesmann 'Tally MT 160 is a
fast. high-quality, dot-matrix printer.
but its price led me to expect more.
Particularly irritating was the lack of
italic characters, the unusual serial
cable configuration, and the nonstandard printer ribbon. Even though the
printer is well designed, small and
quiet. I had problems using an
adapter with the serial port.
This machine is probably not as
suited for the home user as some
other printers, notably the Epson
FX-80. However, its speed, print quality, and diverse print modes might
make it appropriate for office use. _

WHY IS OUR WORI<STATION
DATA ACQUISITION SYSTEM
• THE COMPLETE SOLUTION?
Keithley DAS' Series 500 workstation data acquisition system is the complete solution to your control and measurement needs, present and future. Even a basic configuration
provides enough power and capacity for most lab and test
bench applications. As your needs become greater, you can
set it up to perform' more complex or varied operations later
on. The key is: you configure it for your needs, whenever
you need to.

software environment in
charge of both interfaces.
For special needs, there's
our Chem500 analytical
chemistry software package for chromatography,
~:::::::;;p~ spectroscopy, tnermal
analysis and colorim- etry. And the Series
500 is also supported

A 1\~~?l~t~eqrri~~~ sup-

~. ports the PCs most commonly

used in lab and R&D work: the ffiM PC,
PC-XT and Portable PC; the Apple II +
and lIe; and the Compaq Portaole. We
even support the 8087 coprocessor.

A

ACHOICEOF
• SOFTWARE.

Our Soft500 package was written to
give beginners the accessibility and
ease of use they need to get results, yet
it also offers more experienced users
the depth and extra facilities necessary
for more complex applications. Facilities like high-speed samf'ling, data
storage, graphICS, statistIcal analyses
and memory-mapped I/O for highspeed data transfer. Our unique interrupt-driven architecture allows data
acquisition in the background and
simultaneous real-time analysis, control
and display in the foreground. What's
more, with our new PlusSOO interface,
you can also connect IEEE-488 instruments to your PC and put the same

by the Macmillan
ASYST'" and Lab Notebook'" software packages.

A

ACHOICEOF
• FUNCTIONS.

With the Series 500, you can
choose from a larger library
of plug-in function cards
than any other
company
offers.

transducers: thermocouples, strain
gauges and RIDs; pulse counting;
4-20 rnA current loop input and qutput;
direct switching and sensing of AC
and DC power 1ines; and programmable excitation for transducers. All with
full software support.

A

ALL THIS, BACKED
• BY KEITHLEY
QUALITY.

Behmd the Series 500 is Keithley's
4O-year reputation for engineering
excellence and low-level measurement expertise. We
designed it to provide the
least noise, tfie highest
accuracy and the ~eat
est thermal stabilIty of
any PC-based data
acquisition system.

. A BACKED BY

~. KEITHLEY

SUPPORT, TOO.

We haven't provided a complete
solution unless we provide complete support. And we do. Your Series
500 comes with a one-year full warranty and 90 days' free software counselin~. Most important, Keithley DAS
prOVIdes you WIth a toll-free applications hot line, for the times you need a
helping hand.
For a demonstration or more information, call us toll-free at l-BOO-552-1ll5.
In Massachusetts call 617-423-7780.
Or write us at Keithley DAS,
349 Congress Street, Boston, MA 02210.
For literature on the Series 500,
circle Reader Service Number 168 .

.Series 500
Choose from 18 analog and digital I/O
modules; isolated and non-iso1ated
analog input; direct connection of
Inquiry 168

I(EITHLEY
©1984 by Keithley DAS, Boston, Massachusetts
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SuperSoft Languages
When Performance Counts
A programmer's most
important software tool is
the language compiler or
interpreter he uses. He has
to depend on it to work
and work well.
At SuperSoft, we believe it.
That's why we offer three
excellent compilers:
SuperSoft FORTRAN,
SuperSoft C, and SuperSoft
BASIC. They answer the
programmer's need for
rock solid, dependable
performance on
microcomputers.

SuperSoft
FORTRAN

SuperSoft A
A true Ada* subset
SuperSoft A is a completely standard
subset of the Ada language, incorporating approximately 63% of the
standard Ada syntax and including
such important features as packages
and separate compilation. For CP/
M- 80 microcomputers: $300.

SuperSoft. C
SuperSoft C is a high-powered, fullfeatured C compiler designed for
serious C applications. It is fast both in compilation and execution,
and it is packed with more than 135
library functions (all delivered in
source code form). SuperSoft C
produces optimized assembly code,
and object code can be ROMed.
SuperSoft C (for CP/M-80, CP/M-86,
MS DOS, PC DOS): $350

With large code and data.
SuperSoft FORTRAN version 2.0
with large code and data space
is now available under MS DOS
and PC DOS. It gives you the
power to compile extremely large
FORTRAN programs on micros.
It allows double precision and
complex numbers, full IEEE floating point, and a full range of other
important features for the serious
FORTRAN programmer. Both
8087 support and a RATFOR preprocessor are optionally available.
FORTRAN (CP/M-80 & 86, MS
DOS, PC DOS): $325
0087 support: $50 RAWOR: $100

To order call:

800-762-6629

In Illinois call 21 7-359-2112
In conjunction with SuperSoft, Supersoft FORTRAN was developed by Small Systems SelVices.
Urbana, II.. a leader in FORTRAN development.
Japanese Distributor: ASR Corporation Intemational, TBI. Building. 7th Floor, \·\9·9 Toranomon.
Minato-Ku. Tokyo \05, Japan Tel. 03-5025550. Telex 222·5650 ASRlYO J .
•Ada is a trademar1< of the Department of Defense
PC:: 005 is a trademark of International Business Machines.
MS DOS is a trademar1< of Microsoft.
CP/M·SO and CP/M·86 are trademarks of Digital Research, Inc.
330
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SuperSoft
BASIC
The SuperSoft BASIC compiler lets
you get serious with business and
financial programs. It uses BCD
math to give you highly accurate
results for demanding applications.
SuperSoft BASIC is a true native
code compiler that is generally
compatible with Microsoft's BASIC
interpreter. And an additional
bonus - no run time license fee is
required.
SuperSoft BASIC Compiler (for
MS DOS, PC DOS, and CP/M-86):
$300
Also available for programmers:
Star-Edit, a full-featured
programmer's text editor: $225.00
Disk-Edit, an invaluable
programmer's disk data editor:
$100.00

Su

ft

SuperSoft, Inc., 1713 S. Neil St.,
P.O. Box 1628, Champaign, IL 61820

Inquiry 304
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SAGE

II

AND

IV

I was pleased to see the review by Allen
Munro of the sage II and Sage IV in your
July 1984 issue (page 235). I agree with
the author's conclusion that the sages are
fast. powerful. and reliable machines. I've
owned a Sage IV for almost a year now
and I'm extremely pleased with it. Not one
single glitch so far.
After getting used to the power and
speed of the Sage it's hard to imagine going back to a slower machine. The amount
of sage software in terms of operating systems, languages, utilities, and applications
may cover the broadest range in the industry. (How many computers offer 10
operating systems and languages such as
Ada and APL?) I do have some problems
with Mr. Munro's review, however. I find
several misleading and simply incorrect
items.
First. the graphs are terribly misleading.
The price graph states that the comparison is for systems with "two highcapacity floppy-disk drives:' yet the Sage
line lists the Sage IV at $7300, which includes a hard disk. By the way, the price
shown for the IBM PC XT is considerably
lower than we've paid for that machine.
The spreadsheet comparison reaches
the point of being ridiculous. The graph
is labeled "Multiplan:' Yet we read in the
fine print that the Sage run was actually
on Timberline, a p-System spreadsheet
with many more bells and whistles than
Multiplan that is consequently much
slower. This is NOT a benchmark.
The BASIC calculation comparison is not
valid. Even though the Sage's power is
shown to be an advantage here, the comparison is still against the sage. The procedure states that the calculation test involved 10,000 multiplication and division
operations. Later. in the fine print. we find
that the Sage runs were using 64-bit real
arithmetic.
There are also minor discrepancies in
the system standard configurations. For instance, both the II and IV come equipped
with the IEEE-488 interface as standard
equipment. not just the IV. Also, the picture of the computer shown in "At a
Glance" is a Sage II. not a sage IV. ltue,
Sage did try for a short time to market all

F·E·E·D·B·A·C·K

machines as the IV, but soon returned to
the II/IV separation. As many Sage ads as
you've run, I'm sure you could have obtained the right pictures.
Incidentally, Mr. Munro failed to note
some of the more exotic standard features
of the Sage, such as the fact that its
multiuser capacity is not operating-systemdependent. which means that different
operating systems with multiusers on each
can operate simultaneously. Or that multiusers can be assigned to the same terminal. thus producing concurrency with
any operating system.
I'm a professional engineer with over 20
years of experience in the computer
arena. I currently direct a large staff of
scientific programmers using everything
from PCs, HPs, 3033s, and 3081s up to the
CRAY-!. I'm convinced that the Sage is by
far the best computer value in today's
market. It outperforms many upper-end
"business oriented" machines, including
several minicomputers, at a fraction of the
price.
BILL BRUMMETT

Dhahran, Saudi Arabia
We thank Mr. Brummett for noting an
error in our Sage review. The prices listed
for the Sage II/IV on the 'At a Glance"
page were incorrect. The prices were
listed as $3200 and $7300. The prices for
the BYTE standard configuration (including terminal, two drives, and BASIC)
should have been $4790 and $8190. The
price of the IBM Pc. not the XT, was
given in the graph and was labeled as
such.
For our Spreadsheet test we usually
use Multiplan. For the Sage, we used the
only spreadsheet available, Timberline.
The purpose of our spreadsheet test is
to determine how fast a given system/
software combination can perform a
given task. In this case, the SagelTimberline combination is twice as slow as the
IBM PC/Multiplan combination. Incidentally. bells and whistles do not always
slow down a program: for example, Lotus
1-2-3 runs three times faster than Multiplan on the IBM Pc.
As for the BASIC calculation test again
we wanted to time how long it took a
given system to do a given task. Most cal-

culations only require seven significant
digits. If a system cannot efficiently support this type of arithmetic, then in this
test that system is penalized slightly and
justifiably.
Finally, there was what looked to be a
discrepancy in the photograph of the
Sage. The machine in the picture, which
we received directly from Sage, was configured as a Sage II but was marked as
a Sage IV We were aware of the discrepancy at the time, but we can only
photograph what we receive. We do not
change or alter products to put them in
a better light. We are, however. glad to
hear that Sage is now labeling their products more logically.
-Rich Malloy
Senior Technical Editor

SANYO

MBC 550

Bill Sudbrink was generally fair in his
review of the Sanyo MBC 550 (August
1984, page 270). However. there were obvious errors in the article that do a disservice to an excellent product. 10 begin with,
the comparison of execution time between the IBM and Apple running Multiplan to the sanyo running CalcStar was
misleading and irresponsible. Only the
fine print at the bottom of the page explained the untruth of the spreadsheet
(Multiplan) caption. The fine print further
stated that "Sanyo BASIC apparently cannot access other disk drives:' This is incorrect. The author apparently was not
aware that the catch here is that the drive
specifier must be in uppercase, such as
LOAD "8:filename". Granted, the documentation did not point this out. and I
agree that it was an unfortunate oversight.
James G. Droppo Jr. feels that the sanyo
BASIC screen editor is limited in comparison to the IBM Personal Computer
(PC) BASIC screen editor (see "The
Double-Drive MBC-555:' August 1984,
page 278). Maybe so. However. I find it
much more convenient than that which
comes with some of the PC-compatibles.
The Sanyo's feature of being able to suspend and resume scrolling during a list is
super. Entering changes during program
debugging is also far superior. I can make
(continued)
FEBRUARY 1985 • BY T E

331

REVIEW FEEDBACK

changes all over the screen, then with one
touch of the Break key I can be assured
that every change has, in fact. been
entered into the program. Try that in IBM's
BASICAI
After having used a Columbia professionally and a Sanyo recreationally on a
daily basis for several months, I find that
I prefer to use the Sanyo, if possible,
because of its superior keyboard arrangement. its large Return key. a better key
"feel." its handy reset switch, and the
dedicated asterisk key.
ORRIN B. ISEMINGER
Colton, WA

a I 28K-byte IBM Pc. MacMillan's program
runs about as fast as the other two; its
main feature is efficient use of tail
recursion.
The version in listing I uses Logo's property lists to increase simplicity. It might not
use stack space as effiCiently, but it seems
to execute on a 128K-byte IBM Pc.
It also seems to execute faster. For example, the Zenith Z-150 takes over 35
minutes for the primes through 1500 using
MacMillan's version but only 15 minutes
for the version in listing I,

REVISING THE SIEVE

PEACHTEXT

Mark Bridger's article, "Four Logos for the
IBM PC" (August 1984, page 287), includes two benchmark programs using the
Sieve of Eratosthenes-one iterative and
one recursive. They execute in about the
same amount of time but differ in how
many primes can be discovered before
stack space is gone. IBM Logo used the
stack space best but it could not get all
the primes through 1500 using the recursive version in the review.
In the November 1984 BYTE (page 356),
Ian MacMillan of Logo Computer Systems
Inc. gives a revision of the recursive version that finds all primes through 1500 on

In the September 1984 Review Feedback
(page 355), A. Stanbury reported problems with the PROP ON and PROP OFF
commands for Peach'Text 5000. We had
similar problems, and after about two
months of talking to our dealer I was
allowed to talk directly to people at
Peachtree. They told me about the following patch that corrected the problem,
Use the Debug (under PC-DOS 20) utility to patch the PRINTPGM portion of
Peach'Text. When you are done the screen
should look like the following:

FURMAN SMITH

Montgomery. AL

5000

- E3558
09183558
0918:3560

-w

AO.F6 00.06 08.FC 34,07
80.01 A2,75 OO.OC 08.AO
F6.00 06.08 FC.34 07.80
01.A2 74.00 04.08 FF.

-0

Refer to the Debug instructions for the
correct interpretation of this information.
1b make the superscript and subscript
function work, it is absolutely essential to
use one of the printers listed on the configuration menu. Unfortunately, there is no
way to customize the printer driver to accommodate printers other than those
listed. I hope this helps.
JOHN SON EWALD

OE8UG PRINTPGM

Listing I: Revised recursive version of the Sieve program.
TO SIMPLE.SIEVE :L1MIT
MAKE "PRIME 2
CARRYON
END
TO CARRY.ON
IF PRIME > :L1MIT (TONE 300 3 STOP)
PRINT :PRIME
MAKE "FOOT.PRINT :PRIME
CROSS.OUT
MAKE "PRIME PRIME.AFTER :PRIME
CARRY.ON
END
TO CROSS. OUT
IF FOOT.PRINT > :L1MIT (STOP)
MAKE "FOOT.PRINT :FOOT.PRINT
PPROP :FOOT PRINT "? "N
CROSS,OUT
END

+ :PRIME

TO PRIME.AFTER :NUMBER
MAKE "NUMBER NUMBER + 1
IF NOT GPROP :NUMBER "? = "N (OUTPUT :NUMBER)
OUTPUT PRIME.AFTER :NUMBER
END
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Rolla, MO

I am writing in regard to the letter in
Review Feedback from A. Stanbury
(September 1984, page 355).
I have been using PeachText and its
predecessor, the MagicWand, for more
than six years and have yet to find
anything I like better. By comparison,
WordStar with its voluminous help messages, disk-intensive editing, and complicated commands is not worth the trouble. Stanbury complains that proportional
spacing, character spreading, and suband superscript don't work with PeacliIext.
It is stated clearly and often in the manual
that these functions will only work with
printers (such as the NEC Spinwriter)
equipped to handle them.
The only complaint I have with Peach'Text 5000 is that it is not integrated, but
it does the job and the price is right. The
Heath H-IIO (Zenith Z-lOO clone) is also
a best buy. It does everything better than
the IBM.
ROD HALLEN

Medan, Indonesia

LEADING EDGE PC
Jeffrey Mazur did a good job in the review
of the Leading Edge PC (september 1984,
page 312). However, I want to bring up a
couple of points.
First. the fan was not correctly designed.
It draws air from inside the system unit and
expels it out the back. This air is drawn
through such convenient openings as the
disk-drive doors. This results in dust
deposits on the inside of the disk drive
and other boards.
The second item concerns the Leading
Edge word processor, which is excellent.
However, the program came with very few
printer drivers. After all. many users own

REVIEW FEEDBACK

Okidatas and the newer Epsons. What
caused my concern was that my MX-80
(type 3) is capable of solid underlining,
italics, and super- and subscripting, but the
word processor does not support these
features. My dealer told me that Leading
Edge will provide additional printer
drivers in the future.
I feel that I have made the right decision
in buying the Leading Edge Pc. The only
alternative is an IBM PC; if purchased
locally with similar software, it would cost
almost $14,000.
RAMESH INDHEWAT

Bangkok, Thailand

LEADING EDGE
WORD PROCESSING
The software review entitled "Leading
Edge and MultiMate" (November 1984,
page 287) is strewn with bias and inaccuracies. Our documentation is being
rewritten, the latest 1.2 version of the software has increased speed, and at no point
in time could it be considered inefficient.
If during the reviewing process the
reviewer had called us to find out
something about the future of our
package, that could have been reported.
We are, if anything, faster than MultiMate
in just about everything and give WordStar a run for the money in almost all
categories. We also provide easy-to-use
and easy-to-learn word processing that we
feel is leagues ahead of WordStar. How
does the reviewer know that "Programs
like MultiMate and Leading Edge might be
easy to teach because they are designed
for correspondence and short reports,
projects that require few commands"?
Both Leading Edge and MultiMate have
many similarities to the Wang word processor. Surely the reviewer doesn't intend
us to believe that the original Wang word
processor was designed solely for short
reports and correspondence.
Finally, this is the only reviewer to date
who did not like Leading Edge Word Processing or see it as a great value for the
money. It is not wrong to be different or
to state opposing points of view, as long
as one has done the research correctly,
thoroughly, and fairly. In comparing our
1.1 version with the current version of
MultiMate and WordStar, the author has
done a grave disservice to BYTE's readers.

), B.

SPIRIT

80

I was pleased to see Mark Welch's review
of the Mannesmann Thlly Spirit 80 printer.
(November 1984, page 335). I agree with
your conclusions that it represents a fine
combination of improved print quality and
lower price.
I've experienced the occasional paper
jamming that Welch mentioned, but only
when I tried to print from the top of a cut
sheet of paper. What seems to happen is
that the paper is hampered as it first goes
through the paper bail rollers and jams
either against them or against the removable cover. The remedy is to have about
a half-inch of paper past the print head
when starting printing or a full sheet if
beginning precisely at the top of the form
is essential. If an adjustment of the top of
the form is desirable you can ask the
printer to pause at the end of the first
page. Using these procedures, I've had no
jamming.
1\vo points Welch does not mention
might be of importance to some users.
The cassette ribbons used by the Spirit 80

are specific to it and list for about $12,
though I've found them for $7 at a discount house. Second, the replaceable
print head is rated at 30 million characters,
significantly less than some other dotmatrix printers: for medium use, I still consider it adequate (at 1.6K bytes per page,
that represents about 19,000 doublespaced pages).
CHRISTOPHER CONLY

Seattle, WA

SANYO CUSTOMER SUPPORT
I would like to share Harvey J. Coopersmith's complaint in Review Feedback
(November 1984, page 357) about sanyo's
poor response to owner's problems. I
bought the sanyo 1250 and had difficulty
booting up the CalcStar program.
I forwarded to Sanyo the error messages, original disks, warranty. and original
purchase receipt with instructions written
in large letters to return the receipt for my
income tax records. Sanyo returned the
original disks with a scribbled note stating
(continued)

Once you choose Lattice,
our friends will C you through ...
LAITICE INC.: LAITICE WINDOWS.
CURSES UNIX SCREEN CONTROL LIBRARY,
C-FOOD SMORGASBORD, dB-C ISAM
COMPATIBLE WITH dBASE "AND . ._ _

db_ VISTA DBMS.
PHOENIX:
PlINK86. PFIX86
RELATIONAL DATABASE SYSTEMS: CISAM FILE ACCESS METH-

1/1 .
LIFEBOAT ASSOCIATES: FLOAT 87 8087 SUPPORT

PACKAGE.
HALO GRAPHICS
PACKAGE, PANEL SCREEN lIBRARY ... GREENLEAF SOFTWARE: THE GREENLEAF C
FUNCTIONS.
C SOURCE:
BASICC C FUNCTIONS FOR BASIC USER.
SOFTCRAFT:
BTRIEVE ISAM FILE SYSTEM.
BTRIEVE ISAM NETWORK FILE
SYSTEM ... BLAISE COM PUTING: TOOLS. TOOLS2. VIEW
MANAGER
SCREEN
PACKAGE. . . MORNING
STAR
SYSTEMS: PROLIBRARY. PROCREATIVE SOLUTIONS:
SCREEN.
WINDOWS
FOR
C. . .
NOVUM
ORGANUM: C POWERS PACKS. MATHEMATICS POWER PACKS. ADVANCED POWER
PACKS. DATABASE POWER PACKS. TELECOMMUNICATIONS
POWER
PACKS
W/
SOURCE.
PHACT ASSOCIATES: PHACT
ISAM LIBRARY.
RAIMA CORPORATION:

00 ... MIND BANK: V-FILE
VIRTUAL MEMORY/FILE SYSTEM .
HUNTER
&
READY: VRTX C INTERFACE
LIBRARY. . .
GRAPHIC

SOFTWARE

SYSTEMS:

GSS DRIVERS. GSS TOOLKIT
KERNEL SYSTEM... OPT-

TECH DATA PROCESSING: OPT-TECH SORT ...
ACCUDATA SOFTWARE:
C-TREE
ISAM,
C-SORT
SORT.
TRIO SYSTEMS:
C-INDEX +
ISAM .
COMPU CRAFT: c VIEW
FORMSIWINDOW MANAGEMENT ... SCIENTIFIC ENDEAVORS:
GRAPHIC PRESENTATION SCIENTIFIC
GRAPHICS.
LEMMA SYSTEMS,
INC.: C LIBRARY ... ESSENTIAL SOFTWARE,
INC.: C UTILITY LIBRARY... SOFTWARE
LABS: C UTILITIES PACKAGE ... FAIRCOM: Ctree BY FAIRCOM lSAM WITH SOURCE

Contact Lattice to learn how we can help your C program development.
P.O. Box 3072

ROYAL

LATTICE~

Senior Vice President
Word Processing R&D
Leading Edge Products Inc.
Canton. MA
Inquiry 176

Glen Ellyn. IL 60138

312/858-7950
TWX 910-291-2190
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that its testing equipment found no problems. The booting problem remained. and
Sanyo offered no explanations for the
error messages. Moreover. the company
did not return the warranty or the original
purchase receipt as I requested. Fortunately. I resolved the booting problem
by PIPping the components of Ca!cStar
between the two disks.
MAXIM W. MIKULAK
Nesconset. NY

GIFFORD UPDATE
Since my recent review ("Gifford's MP/M
8-16:' January. page 305) Gifford Computer
Systems (2446 Verna Court. San Leandro.
CA 94577. (415) 895-0798) has started
shipping MC-DOS. the multiuser concurrent disk operating system. This operating
system is one of the first implementations
of Digital Research Inc:s Concurrent CP/M
3.1 to be available for non-IBM hardware.
Me-DOS resembles MP/M 8-16 at the userinterface level. so the user who is already
familiar with the older Gifford offering
needs little training. Upgrades include a

simple update guide for converting from
MP/M 8-16 to MC-DOS.
MC-DOS has several advantages. including increased speed. Concurrent CP/M is
basically an outgrowth of MP/M-86 and
uses disk buffering. directory buffering.
hashing. etc.. to allow faster operation. The
M-Drive/H 512 K-byte board is no longer
used as a disk emulator but serves as
a large hard-disk buffer. A utility locks
any files into this buffer. so they are unaffected by the LRU (least recently used)
technique of buffer flushing. This provides
an Me-DOS user with the advantages of
a large buffer and a solid-state disk
emulator.
Gifford incorporated local-area networking into its new operating system. Optional
Arcnet hardware is available for Gifford's
5-100 systems and IBM PCs. and all appropriate utilities in the MC-DOS package
have been modified.
Also new from Gifford is the Macrotech
MI-286 dual-processor board. now supported and shipped in most Gifford systems. This board was designed as a plugcompatible replacement for the Compu-

TOUGH LOCAL NET\\ORK PROBLEM:
"How can our department get our six computers and three
printers to work together efficiently? We also want to
be able to access outside data services and our
future company LAN."

SIMPLE NET\\ORK SOWTION: NetCommander
NetCommander is a smart, small Local
Area Network manager. It lets you link
from four to 40 computers and peripherals in any mix of models and makes. A 50K buffer
(expandable to 250K) makes sure that productivity
is high - keeping fewer printers humming - while
computer and PC users do their thing, without waiting
for a printer, modem, or shared disk. Those devices can be
specified with names defined by users - and allocated on the
basis of availability and capability. And NetCommander handles
multiple protocols and different baud rates simultaneously without modifications to hardware or software. It will also tie into your
company's LAN. The latest in a family of products in use since 1979,
NetCommander is a smart, small, efficient network manager.
For more information, call or write:

--NetCommander
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THE COMPAQ DESKPRO
I noticed with interest in the November
1984 Reviewer's Notebook (page 261) that
you have been using a Compaq DeskPro.
The DeskPro is not compatible with the
384K-byte Ouadram Ouadboards: I have
tried three in my DeskPro and each makes
the screen go into outer space when the
machine tries to switch resolutions on the
monochrome monitor. Compaq claims on
the telephone that this board is compatible with the machine. and people at
Ouadram have discussed it for the past six
weeks or so. but I think it is clear that the
board is not usable with this computer.
Dealing with Ouadram about this has
soured me on them as a source of
peripherals for IBM-type machines-their
support is weak.
A couple of additional points: Compaq's
documentation is helpful in setting up the
machine. but it doesn't include much technical information (like a memory map).
and Compaq's customer-support telephone number will only answer real questions from dealers. not end users.
GEORGE CAREY

Marietta, GA

.........................................
REVIEW FEEDBACK is a new column of
readers' letters. We welcome responses
that support or challenge BYTE reviews.
Send letters to Review Feedback. BYTE
Publications. POB 372. Hancock. NH
03449. Name and address must be on
all letters.

Digital Products Inc. • The Simple Network Solution Company
600 Plmsant Street. Watntown, MA .02172
(617) 924-/680. Outside Mass .. call/-800-243-23J3
And c1u'ck uut uur JO-da'ltriall'lIaluatiun.
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Pro 8085/8088 board. It comes in its standard configuration with a 6-MHz 80286.
an 8-MHz Z80H. and a socket for an optional 5.33-MHz 80287 numeric processor.
Operating in an 8086-compatible mode.
the MI-286 offers as much as two-and-ahalf times more throughput under ideal
circumstances.
MC-DOS lists for $695. and yo\.! must
order it for a specific hardware configuration. MP/M 8-16 is listed in the price guide
for $1345. The networking software and
a single board cost $895. A networking
package for the IBM PC XT and compatibles is available. Passive hubs (connecting
up to four nodes. 200-foot maximum) are
$95. while an active hub (eight nodes.
2000-foot maximum) is $795. The Macrotech MI-286 processor board with the
standard Gifford two-year replacement
warranty is $1595. and the 80287 numeric
processor is $650.
CHARLES H. STROM
New York, NY
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PC21ZI/l. SZI9
2121/12. $329

Why pay mol'. for a 300/1200
ba1ld mod• • than you have to?
Through the use of four low-c:ost.
stat~f-the-art microprocessors. we

An easily accessible volume control

full featured modems at prices.
hundreds less than the competition.
PC21aA/1200 is available for $299.
the 21aA1l200E for $329.

guide.

Both mo........ B.U 103/212&

Oar mo........ f1I1ly compatlbl. with all Hayes software com-

through an auto-answer mode.

can now offer two versions of our

mands. Software packages like
Croutalk™, SideJdck™ and
SmartcomU™ wUl work with our

modems.

Oar lat.naaI mo". card,
PC2IaA/1200, is designed specifically for the IBM PC, PCIXT or

other PC-compatible units. * The
board occupies only one slot, since
it is just 8/10" in thickness. The
optional aaynchronoua port, avail&ble for $40, can be used for other
periph.-als when the modem is not
being used. The modem comes
complete with PC-TALK JIITM, moduJar phone c:ab1e, card edge guide,
end user's guide.

011I" . .. . - . . . . . . . ......,

knob adjusts the modem speaker's
output. The modem comes com-

No Bisk Gaaraatee

~Mewithmomwupbonecabl~
serial connector cabl~ and user's

If you are not completely
satisfied with your purchase.
you may return it within 30
days for a full refund, including the cost to send it
back. If you can get any of
our competitors to give you
the same guarantee, buy
both and return the one you
don't like.

compatlbl•• Both feature auto-dial
and can be accessed remotely
Good s....lce starts with aDsW.l'lag your questions before and
after you buy. It continues with
same or next day shipment of your
order. Since we only sell a few
selected products, we have the
information and inventory to help
you fast.

W. perfol'lD repairs III 0111' 0WIl
II8I"ric:e department within 48 hours,
should J.OU ev_ need service during
the one year warranty period.

Oar pm. Is the whole pric•• AU
prices include UPS surface charges
and insurance. In a hurry? Two day
UPS air service is just $8.

--------------Order Today, Shipped Tomorrow!

For fastest delivery, send cashiers checlc,
money order. or order by credit card Personal checks, allow 18 days to clear.
California residents, add 6% sales tax.
Hours: Mon.-Fri 8:00 a.rn.-6:oo p.rn. PST
Sat. 9:00 a.rn.-l:oo p.rn. PST

(800) 821-4479
Toll Free Outside California

(805) 987-9741
Inside California
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TROUBLES HAVE WE ALL. and this month Jerry Pournelle mentions
some space problems at Chaos Manor. talks about the problem of
choosing computer books. and still finds time to' look at some
interesting goodies.
In BYTE Japan. columnist Bill Raike's trip to the 1984 Data Show provides some information on disk-drive storage technology and laser
printers.
From California. BYTE West Coast looks at a high-resolution digitizer
for the Mac. some new workstations. and the windowing game.
Dick Pountain. our u.K. contributing editor. appears to have found
the System that he's always wanted-and this time it's affordable.
We introduce a new column this month-Computers and Law.
Attorneys Robert Greene Sterne and Perry J. Saidman begin with the
legal issues of copying software.
Also this month. Steve Ciarcia again finds time to answer readers'
questions about his projects in Circuit Cellar Feedback.
COMPUTING AT CHAOS MANOR: TROUBLES
CHAOS MANOR MAIL

by Jerry Pournelle

conducted by Jerry Pournelle

BYTE 'AMN: DISKS AND PRINTERS
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'..........•... 359

by William M. Raike

367

BYTE WEST CCIoUT: WHAT NEXT?

by John Marfwff. Phillip Robinson. and Ezra Shapiro . . . . . . . • . • . . . . . . . . . . . 371
BYTE

U.K.:

REALIZING A DREAM

by Dick Pountain

379

COMPUTERS AND LAw: COPYING MAss-MARKETED So"WARE

by Robert Greene Sterne and Perry J. Saidman
CIRCUIT CELLAR FEEDBACK

conducted by Steve Ciarcia

387

393

"- ..- ..

xt

Get the Sysgen
~ndable hard disk and tape ba
Most popular disk/tape systems offer 20 Megabytes of hard
disk, plus a 20-Megabyte tape back-up.
That may seem ample now, but do you know whether, a year
down the road, 20 Megabytes will give you enough storage?
You don't. So it makes sense to get the only disk/tape system
that gives you room for expansion later on.
And that doesn't cost you any more now.
The new Sysgen XL comes with 20 Megabytes of fast, reliable
hard disk storage, a built-in 60-Megabyte tape for fast, reliable
back-up, plus room for an additional hard disk drive.

What happens if you later need more hard disk storage?
With the XL, you simply add a second S'!4' disk drive. It fits
inside the cabinet, and plugs right into the XL controller.
You can add an additional 20 Megabytes, and back-up with
a single pass of the 60-Megabyte tape.
Or add up to 100, and back-up with two tapes.
With the low cost of hard disk drives, expansion is much

more economical than buying a whole new $3,000 system. Plus,
you save desktop space by expanding inside the cabinet.

The XL sells for $3,295, including cabling, host adaptor,
and utility software. You get everything you need.
(Watch out. Some companies charge extra for cabling and
the host adaptor.)
Installation? Just snap in the controller, plug in the system,
install the system software, and you're running.
Compare bejiJreyou buy.

You'll find the XL to be the outstanding disk/tape system for
your PC, XT, Ar~ or compatible today. And the only system
that can expand for your needs for tomorrow.
Tradcmarb: Sysgen. XL-Sysgen. Inc.: AT-Internalional Business Machines. Inc.

S

' l i S G E N 4 7 8 5 3 Warm Springs Blvd ..
I •
I
Fremont. CA. 94539
I N C 0 R P 0 R A T E D (415) 490-6770 Telex 4990843

C·O·M·P·U·T·I·N·G
A·T C·H·A·O·S M·A·N·O·R

Troubles
Computer Books
SemiDisk
Valdocs/OX-IO Revisited
PCturbo 186
PC Reset
Electric Dragon
Small Disks
Newmedia
SPUZ
UNIX
Flow Charting

I

have problems. My office, its extension, the back room, and indeed my
whole house are filled with software,
books, computers, and computer components.
I've foreseen the crisis. We have plans for
rebuilding Chaos Manor, adding a large new
library, office, and workshop as a second
story. If I can get that up, I'll last awhile
longer. Alas, my real problem is with the city
of Los Angeles, which has taken nearly a
year to process my application to let me
build that second story. If I have any friends
in the appropriate departments-it's a yard
variance I need, to let me build out even
with the existing office extension-HELP!
BOOKS AHOY

Free Filer

I've just sent in the final version of my Adventures in Microland (Baen Books, spring 1985).
Like The Users Guide to Small Computers (Baen

BY JERRY POURNELLE

Books, 1984). it's a collection of my BYTE
and Popular Computing columns with considerable updating. I don't change the columns, but I do add information and comments to make them up-to-the-minute timely. Indeed, Adventures will contain columns
that haven't been published as I write this.
After I finished the book I called my publisher, Jim Baen; what he told me is very
disturbing.
It also gives me a problem. I want to enlist
your help in what 1think is a cause important to all of us. So far. so good, but I'm
hardly a disinterested party.
THE BOOK EXPWSION

Jerry Pournelle holds a doctorate in
psychology and is a science-fiction
writer who also earns a comfortable
living writing about computers
present and future.

The problem is real: there's been an enormous explosion of computer books.
Publishers Weekly estimated the total 1985
sales of computer books to be comparable
to fiction. However, there are so many computer books that no one of them does very
well. Moreover, many of those books are
pure schlock. Many publishers, seeing the
rapid expansion of the computer-book
category. simply flooded the market with
books regardless of their quality. Quick in,

quick profit. quick out The result is that the
field will soon be awash in dreck; and by
a kind of Gresham's law, the bad books
drive out the good ones. Publishers who
take their time, bringing out carefully edited
books of high quality-publishers like
Que-are already being forced out. leaving
the field to the schlockmeisters and
hypesters.
The problem is curable but complicated.
What's happening is that book buyers-the
book-chain and book-distributor officials
charged with actually ordering the booksdo not know the difference between the
good and the bad. How could they? A year
ago these same people were buying
romances. Romances are down, computer
books are up, so their assignments
changed. They didn't read the romances
they used to buy, and they aren't reading
the computer books they buy now.
My books sell fine once they get to the
bookstores-but the only reason they get
to the store in the first place is that the
salespeople remember me as a sciencefiction writer. Frank Herbert wrote a computer book. So did Pournelle. Neither the
book buyers nor the publisher'S sales force
ever heard of this column, or indeed of
BYTE magazine; magazine sales are
handled by entirely different people. Since
buyers don't know the difference between
good and bad computer books, they order
"some of each:' If the salespeople insist that
a particular book is hot. the buyer may
order twice as many of that one; still not
enough to make any sales.
THE REMEDY

The only cure for this is consumer organization, and the only relevant organized consumer groups I know of are the enthusiasts
and hobbyists. The largest block of those
are BYTE readers. There was a time when
we enthusiasts were the computer revolution.
We're still the largest organized part of it
We're also the people who lose the most
(continued)
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if computer-book publishing is abandoned to drecksters and schlockmeisters. We need good books.
It's time for us to do something
about the situation. If we don't. no
one will.
Several things must happen. First.
most of us are accustomed to buying
computer books in specialty stores.
That's not the way to influence what's
published. The impact is made in
regular bookstores, and particularly in
the big book chains: which means
that if you don't see the computer
books you want at your local B. Dalton
and Walden books, say something to
the manager. Better yet. put in a
special order. The only way the book
buyers will know which are the best
computer books is for store managers
to tell them-and the only information
source the managers have is us. Most
of their customers don't know a good
computer book from a bad one. The
average computer-book buyer is so
used to being ripped off that yet
another overhyped horror isn't even
noticed.
It isn't enough to praise the good
books. You must also condemn the
bad. Now do understand what I mean
by a bad book. I'm not talking about
books that I disagree with or say "bad
things:' as for example the silly books
that try to claim that computers are
bad for poor people. J am thoroughly
uninterested in censorship of ideas.
No; by "bad books" I mean those that
are poorly edited, filled with typos
and misspelled words, crammed with
jargon; books with neither index nor
analytical table of contents; books
written so poorly that you don't know
whether or not you disagree with the
authors because you can't understand
what they said. Books with programs
that can't possibly run. Books filled
with obsolete materials.
There are plenty of such books, and
if you discover that a particular
publisher seems to bring out a lot of
them-you won't have any trouble
finding them if you look on the
shelves of your local B. Dalton-then
take them to the bookstore manager.
Show her why these are bad books.
Make sure she notices which pub340
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Iisher put them out.
There's another odd phenomenon:
newcomers to the computer field are
desperate for books, so much so that
they pay little attention to price. It's
strange: but a book will sell about as
well at $19.95 as it does at $9.95.
Publishers notice this sort of thing. If
it keeps up, pretty soon there aren't
going to be any low-cost books. Incidentally, my own Pournelle Users
Guide books, including both The Users
Guide to Small Computers and Adventures
in Micro/and, sell for $9.95. They'd sell
for even less if there were the slightest
evidence that lowering the price
would sell significantly more books.
If a certain publishing line consistently puts out overpriced schlock,
complain loudly and often. If you find
a publisher who consistently puts out
good books at decent prices, tell your
store manager that.
Baen tells me that he can make five
times the profit publishing science
fiction-quality science fiction-than
computer books. It's true for me, too:
my advances for computer books are
a pretty small fraction of what I can
get for science fiction. So far, the love
of the field-I really like writing about
little computers-keeps me putting
out the books, while hope that the
market will settle into something
reasonable keeps quality outfits like
Baen Books publishing them, but it's
a strain. The real computer enthusiasts, led by BYTE readers, could
make things a lot easier for the good
guys.
SEMIDISK

Speaking of good guys, SemiDisk Systems of Beaverton, Oregon, continues
to develop a high-quality line of RAMdisk products for 5-100 machines, IBM
PCs and PClones, and the Epson
OX-IO. They've now got Semi Disk
boards with up to 2 megabytes on
board, and I believe their costs are
now the lowest per megabyte in the
industry. A RAM (random-access
read/write memory) disk, for those
few who tuned in late, is a method of
fooling your computer into believing
that a block of memory is a very fast
disk; indeed, the computer can't tell

the difference. In CP/M systems, we
generally designate the RAM disk as
M: (for memory drive): once installed,
you use it as you would any other disk
drive, copying files to and from it (use
COpy in MS-DOS and PIP in CP/M).
renaming files, erasing them, marking
them read-only, etc.
The time saved can be quite significant. For instance, my accounting system begins with a journal. which is a
report. in chronological order, of
every financial transaction: income
from my agent. or BYTE, or speaking
engagements; travel expenses, computer supplies, salaries to my
assistants, etc. From time to time,
these must be posted into the general
ledger. Since the files are quite large,
each page of my ledger is a randomaccess disk file. There are about 200
ledger pages, and each month's journal has a couple of hundred entries.
Due to sloth, I seldom post all these
until year's end. That can take time.
With 8-inch floppy disks, it takes about
three hours. With my CompuPro
(Quantum) hard disk, it takes about 50
minutes. With a RAM disk, it takes just
under II minutes to do a year's
posting. Now true: in my CompuPro
system I'm using a CompuPro MDrive/H RAM disk; but we've done
speed comparisons between SemiDisk's S-IOO boards and the CompuPro, and they're nearly identical.
We've had a SemiDisk board running
in Helen, Alex's CCS S-IOO computer,
for nearly three years with no problems at all.
Except for power failures, RAM
disks are much more reliable than
physical disk drives. There are no
moving parts and no door latches to
break (Barry Workman reports that
he's still doing a brisk business in 'Iandon drive-door latches). There's no
maintenance and no problems with
disks lunched by cats, tobacco, or
stray magnetic fields. SemiDisk makes
a battery backup unit; you can plug
it into the wall. so that if you turn off
your computer, the memory stored
on Semi Disk doesn't go away; and if
there is a power failure, the files are
protected for up to six hours.
That six-hour limit does bother me
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somewhat but in actual fact the
longest power failure we've endured
in 20 years here at Chaos Manor was
only about four hours, and it happened in the middle of the night. In
fact that data on my RAM disks is
safer than the rest of what I'm doing
since, although I've intended to get
one for years, I blush to confess I am
not using an uninterruptible power
supply. I intend to get one Real Soon
Now.
As I said above, SemiDisk makes
RAM-disk boards for the Epson
0)(,10; they've done that for years,
and therein lies a tale.

V ALDOCS

COMES

FORTH

. AGAIN
The Epson 0)(,10 story is very odd.
Back in mid-1982 Chris Rutkowski.
president of Rising Star Industries,
secretly showed the upcoming Epson
computer to a number of writers.
Rutkowski had been heavily involved
in marketing the Epson printers (he
once told me that he had made them
the success they were) and was given
a contract to develop unique software
for the 0)(,10; he seemed to be involved with marketing the 0)(,10 at
that time.
The Epson OX-IO was yet another
Z80 in a market flooded with new Z80
machines, but it did have some
special features. First it had a bitmapped screen, meaning that it was
capable of better graphics than
almost anything then on the market.
Second, it could hook into an Epson
dot-matrix printer. so that the onscreen graphics could be translated
into hard copy.
Third, the OX-IO would come out
with Rutkowski's own keyboard
design, which he called the HASCI;
the acronym stood for human applications standard computer interface.
Rutkowski predicted a great future for
that design; so great that he was going to license it and charge 50 cents
a copy. the money to go to a research
institute that would improve human/
machine interface designs. The HASCI
keyboard had a good feel and was intended for newcomers; Rutkowski
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tried to make it like a typewriter by.
for example, putting the Escape key
well off to one side and labeling it
"Margin Release:' There were some
other special·function keys with labels
like "Edit" and "Copy" and "Delete
Line."
The OX-IO's really big feature,
though, was to be the integrated software known as Valdocs; this was going to be so wonderful that Epson
would stop the IBM flood, save the
Z80 computer, and, while they were
at it. wipe out CP/M. Epson pinned so
many hopes on Valdocs that the company didn't even have a CPIM version
of the machine. Valdocs ran under
TPIM, which is a kind of CPIM workalike different enough from CPIM that
CPIM hackers have real problems with
it
More: the whole Valdocs/TP/M software package was developed in
SlOIC. which is an offshoot of FORTH.
The machine itself used a hardware
bus developed by Epson America
and employed by no one else. The
result was that there were essentially
no independent software or hardware
developers interested in the Epson
OX-IO.
Freezing out independent developers has been the formula for financial disaster for every computer com·
pany that has tried it so far. Epson
was going to bring it off. though,
because of Chris Rutkowski. Rising
Star Industries, and Valdocs. Valdocs
would do everything. It made charts,
wrote documents, kept track of files,
made file indexes, took care of communications, did calculations, and
kept track of calendars: in other
words, at least what Borland's Sidekick plus WordStar does on the IBM
PC and other 16-bit machines.
Rutkowski had promised a salable ver·
sion of Valdocs by the end of 1982.
Epson America believed him and
began a big advertising campaign.
Alas, Valdocs wasn't ready in
lanuary of 1983. The first versions
were sent to test sites. I got one. I
really wanted it to succeed, but it was
a disaster. Valdocs was slow, sent
without documents, easy to learn but
(continued)
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hard to use. and quite capable of losing your files without warning. It could
take up to a full minute simply to
erase an unwanted file. and it took
about 15 minutes to use Valdocs to
create a one-paragraph letter. As to
TPIM, the only documentation was
some photocopied sheets so dim that
J couldn't read them in strong light
with a powerful glass: and it blew up
if you tried to use standard CPIM utilities such as SWEEP.
Over the course of 1983, version
after version of Valdocs (and, I suppose, of TP/M) emerged from Rising
Star. All were improvements, but none
were very good. In the September
1983 BYTE (Valdocs Revisited. page
480). Rutkowski promised that
Valdocs 2.0 would fix everything and
that it would be available soon (italics
his). My answer was that I hoped he
was right. but I didn't believe it; in my
view, Valdocs was too ambitious for
the Z80 chip, To do what Rutkowski
wanted his software to do. you'd need
a great deal more memory (8-bit computer chips such as the Z80 can address only 64K bytes of memory
directly; to have access to more requires kludges).
ONE POSSIBLE FIX

There was, though, one obvious improvement that could be made to
Valdocs: a RAM disk could probably
take the software well past tolerable.
The Epson used a very conservative-and slow-disk-control system,
and Valdocs is heavily dependent on
disk operations, making it painful; but
with a RAM disk it might become a
pleasure to use.
Apparently the people at SemiDisk
thought so. In any event. they developed a SemiDisk for the Epson OX-IO.
In the meantime. Epson had brought
out a CPIM version of the OX-IO. The
CPIM Epson was a nice little machine.
well made and handsome, but not
particularly distinguished among Z80
machines except for its extremely nice
screen and graphics. The SemiDisk
worked splendidly with the CPIM
Epson-but of course that wasn't the
system that needed the RAM disk.
Alas. they never did get the software
344
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to connect up the Semi Disk to
Valdocs.
I don't blame them, understand.
Working with an operating system
written in FORTH and intended to ape
CpIM is my idea of purgatory. The fact
remains that even with plenty of
cooperation from Rising Star. they
never were able to tie SemiDisk to
Valdocs: so we were never able to see
whether the speed improvements
would make Valdocs tolerable.
A RAM disk would certainly have
helped Valdocs. The trouble is that it's
not really an integrated software
package, It's not even callable on demand. It's only a set of chained
programs.
That is: when you invoke Sidekick
on your IBM Pc. the program is already
in memory and so is your own work
in progress. Whatever you were doing stays where it was, while Sidekick
operates with its own section of the
PC's memory cells. If Sidekick needs
to call in a file from disk-such as the
calendar or the help file-it does it.
but it still hasn't disturbed what you
were doing. The result is that when
you exit Sidekick, you're right back
where you were when you brought it
in.
Valdocs doesn't work that way.
When you change functions in
Valdocs. it must first save your current
work to disk, then bring the new job
in off the disk. When you return to
your previous work, that process is
reversed. Disk operations are slow.
Five-inch floppies are very slow. If
Valdocs could have been hooked up
with a good RAM disk, the slowest
and worst part would be speeded by
a factor of at least 10, and Valdocs
might have been tolerable. Alas, that
didn't happen.
REAL SOON

Now

In October 1984 Rutkowski announced the imminent release of
Valdocs 2.0 in a big press conference.
Computer writers who were presentI didn't go; it was in the Bay Area and
I live in Hollywood-had mixed reactions. The BYTE staff wasn't very impressed. especially when they were
told that certain features promised for

2.0 would be implemented in "the
next version:'
Valdocs 2.0 was developed with a
new language: according to Rising
Star, a greatly improved version of
FORTH. It will employ a new operating system, TPIM 3. It was developed
under a radical new organizational
structure: many programmers, working individually in locations from New
Hampshire to Hollywood. linked by
electronic mail. each working on a
small part of the system. I wasn't told
whether the documents were
developed that way: perhaps it
doesn't matter. since Rutkowski once
told me that he didn't consider
documents necessary anyway. The
program ought to teach itself.
The people at SemiDisk have been
told by Rising Star that the software
drivers for using a SemiDisk RAM disk
with Valdocs 2.0 and TPIM 3 are
"already written and installed directly into the operating system:' Moreover, they actually have a copy of
TP/M: they do not have Valdocs.
My advice to QX-IO owners is not
to hold your breath. The Valdocs 2.0
release date is said to be January of
1985. At the moment (December 12.
1984). the software technicians inside
Epson America do not have copies of
Valdocs 2.0.
Valdocs was a valiant effort. In my
judgment. it was doomed from the
beginning: 8-bit machinery just isn't
powerful enough for what Valdocs attempted even if you don't further
handicap it by trying to do it in
FORTH. It's a kind of moot question
anyway, now that the 16-bit integrated
software packages are beginning to
deliver what Valdocs promised.
I've never understood the people at
Epson America. They had everything
going for them. but somehow they
hitched themselves irrevocably to Rising Star and Rutkowski's obsession
with proving that you can write good,
fast. compact. usable software in
FORTH. Epson's loyalty to Rising Star
is touching. I guess they can afford it.
MORE ORCHIDS

Last month I reviewed Orchid Thchnology's PCturbo 186 board ("Orchids
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to You;' page 363), which speeds up
your IBM PC something wonderful.
We've been running it for nearly two
months now: no glitches, no problems, and it's fast FAST, FAST.
The Orchid board uses its own onboard memory, allowing the original
memory in your PC to become one
or more RAM disks. Last month there
was a problem: the Orchid manuals
weren't clear enough on how to install
the RAM disks.
That's been fixed. Orchid now has
an Options program that runs fine
and lets you configure your PC in a
number of ways, allocating memory
to I/O (input/output) buffers, RAM
disks, etc. The version sent to me still
had documentation problems; but
after my phone call to get Orchid's
people to walk me through it they
once more rewrote the instructions,
and I don't think you'll have trouble
with them now.

I'm very impressed with the Orchid
pCturbo 186.

So THAT'S IT ...
I've often wondered why there's no
hardware reset key on the IBM Pc.
(There isn't one on the PC AT either.)
The lack of such a key can be pretty
serious, as for instance when your
machine locks up and won't listen to
the keyboard at alL and you have to
turn it off to get it going again. This
is not good for hard disks. It isn't particularly good for power supplies,
either.
Deep Blue, my source inside IBM,
has told me why there's no hardware
reset: Microsoft didn't want IBM to
put one on. It seems that if you can
reset the machine it's easier to pirate
software. IBM, for reasons not known
to my source, went along with this
nonsense. It didn't even put a hardware reset on the AT.

Of course, all the IBM people at
Boca Raton use an expensive hardware addition called PC Trace that
contains, among other things, a hardware reset. That's a pretty costly way
out.
Fortunately, there's a less expensive
remedy. Security Microsystems, the
manufacturer of Ouickon, the nifty
little switch that lets you dispense with
the PC's memory test on power-on,
now makes PC Reset a combination
gadget that will disable the memory
test and also do a hardware reset.
There's a version for the PC and
another for the PC XT; so far none for
the AT, although I wouldn't be surprised if one is in the works.
I've had Security's memory-disabler
in Lucy Van Pelt our fussbudget Pc.
for eight or nine months now with no
problems. When we were installing
the reset switch, we brought up the
(continued)
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SCREEN SCULPTOR
PCDOS 119
Polylibrarian-thorough
MSDOS 95
PolyMAKE
PCDOS
95
A'k about ISAM, other addons for BASIC
PROFILER-86-easier
MSDOS 125
PROFILER-flexible
MSDOS 125
i
Prolog-86-Leam, Experimem MSDOS 125
SCIL-control"Verslons"
86/80 349
CEnglish - BBMS to C. Complete, powerful.
SYMD debugger-symbols
PCDOS 119
MSDOS 5795.dBase to C + 5200.
TLC L1SP·86-full, liked
MSDOS 250
GC LISP - "COMMON" LISP. Help, tutorial,
TRACE86 debugger ASM
MSDOS 115
128-BRockland Street, Hanover, MA 02339.
co-routines, arrays, thorough. PCDOS 5475.
Visa
Mass: 800-442-8070 or 617-826-7531
MasterCard
Note All prices subject to change without notice
EXSYS -Expert System building tool. Full memMention this ad. Some prices are specials.
ory Probability. Why. Intriguing. PCDOS 5295
Ask about COO and POI. All fOrmats available.
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Call for acatalog, literature, and solid value
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800-421-8006
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PC with the memory test. We'd forgotten how long that takes: 90 seconds,
if you have your system chock-full of
memory. That's a long time.
We've just put in the reset switch
system. It works: push the button and
it forces reset. To install it. you have
to cut one power wire; security Microsystems thoughtfully includes a gizmo

to reconnect the wire if you ever
decide to remove the switch. The kit
also includes an IC (integrated circuit)
puller. Interestingly enough, it works
with the POurbo 186 board installed;
I don't know whether or not it forces
the 186 to reset. That board has its
own hardware reset button on the
back, and if I ever lock up the 186, I'll

probably use both reset buttons just
to be sure.
With an S-IOO system, the contents
of a RAM disk will survive a reset; at
least they do with my Compupro,
which won't reformat a RAM disk
that's already formatted. Alas, the Orchid POurbo 186 RAM-disk files do
not survive resetting the Pc. whether
that's done by the Security Microsystems button or by Orl-Alt-Del. I
suspect that's a function of the Orchid
Software. but it may be inherent in the
way Security Microsystems forces
system reset.
The Security Microsystems reset
comes out the back of the machine
to a big button reminiscent of the
pickle switch on the old Norden
bombsight. The company has
thoughtfully included some stickyback Velcro so that you can attach the
button to the side of your PC at any
convenient place. Alas, the Orchid
POurbo 186 button remains on the
back where it's hard to get at.
Anyway, you can now have hardware reset for your PC; gee, if this
keeps up, the machine will have most
of the features the Altair did.

PC AT

Choose from our Stand Alone, InteWgent, 6232 units.
COMPATIBLE WITH ANY COMPUTER OR TERMINAL.

GANGPR0-8

$995.00

High throughput. Gang 8 EPROMS with the
last Algorithm. Optional 512K buller.
Programs ALL 24 pin & 28 pin EPROMS.
Other units to gang 24 EPROMS.

PROMPR0-8

$689.00

Powertul commands, easy communi·
cations, 128/256K buller. Alpha Display,
Simulation and Keypad option. Programs
ALL EPROMS & MPU's.

PROMPRo.7

$489.00

32K RAM buller, ideal for programming
8748,8749, other Intel MPU's and l6K·128K
EPROMS.

BIPOLAR. PAL Programmers ...Call!
TELEX 383 142

UVERASERS
ECONOMY MODEL QUV·T8/1 . , , , $49,95
Erases over 15 EPROMS. Plastic case.

INDUSTRIAL QUV·T8/2N ..... , ... $68.95
Metal case. UV indicator, tray. erases over 15
EPROMS in 15 minutes.

INDUSTRIAL QUV·T8/2T
INDUSTRIAL QUV·T8/Z

$124.95

Fast Eraser, 15 EPROMS in 7 minutes. 30 EPROMS
in 15 minutes.

PRODUCTION UNIT

$149.95

Model. ULTRA·UI'E". Erases 50 EPROMS in
15 minutes.

TOUFREE

1-800-EEI-PROM

(331·7766)· FLORIDA (305) 974·0967
--------:A:-:V:-:AILAB=-:=-=-=LE-=-::s::::O-;:;;ITW=ARE=;;--D;:::-RIVE=;;:;R~S;;-----I. IBM PC

2. APPLE IT

5. TEXTRONDC8002 6. COMMOOORE64

LOGICRL

$97.50

With 60 minute Umer and solely switch.

3. [nlel·MDS

4. CPM

7. TRS·80 COLOR

8. FLEX

RUMORS

Knowledgeable sources are ordering
their PC AT for delivery in six to nine
months; it seems there are some hairy .
power-supply problems on many of
the A1S recently delivered. This comes
from a company that orders IBM PC
equipment by the pallet load.
Deep Blue tells me there are about
80,000 PC A1S sitting in warehouses
waiting for Intel to deliver 80286
chips. The production yields on those
chips are much lower than expected.
There's also some concern that the
power supplies in many of those
warehoused machines will have to be
replaced or at least reworked. By the
time you read this, you can be sure
that IBM will have done something
about the problem. Big Blue does not
intend to ship equipment that
frustrates users.
I've further information on the·AT.
according to a friend in an independent laboratory, the AT is set up for
(continued)

LOCICAL DEVICES, INC.
DEPT 6, l321·E NW. 65th PLACE· IT. LAUDERDALE, FL 33309
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• COMPATIBLE WITH WIDELY AVAILABLE
LIBRARIES such as HALO screen graphics
and many, many others (call for list).
When the going gets tough, Optimizing C86
comes through time and time again. C86 is a
highly dependable C compiler that has been optimized through the years to provide the best combination of reliability, speed, and performance.

FAST. IN-LINE 8087/80287 SUPPORT
Now you can take full advantage of 8087/80287
capabilities, allowing your programs to run many
times faster than possible with other C compilers.
Plus the source code to all routines is included,
so you have complete control over all functions.

MORE OF THE FEATURES YOU WANT
• SOURCE is provided to all libraries for total
programming control. The source includes a set
of standard UNIX routines plus many DOS
specific functions.
• SPECIAL IBM-PC LIBRARY including communication, screen, and keyboard handling
functions.

'D'.·~ COMPUTER
INNOVATIONS, INC.

980 Shrewsbury Avenue, Tinton Falls, NJ 07724

• TOPVIEW SUPPORT LIBRARY provides windowing capabilities.
• SPEED OPTIMIZATION - there's always room
to tighten your code, and Computer Innovations
has the tools to help. For example,
PROFILER-86 helps identify key areas for
optimization.

TECHNICAL SUPPORT. NOBODY DOES IT
BETIER
Computer Innovations has earned a reputation
for providing customer support that is unequalled
in the industry. This includes a user's group, an
on-line bulletin board, and a user's newsletter.

JOIN THE THOUSANDS OF PROGRAMMERS
WHO TRUST AND RELY ON C86
For Further Information Call 800-922-0169.
Technical Assistance Call (201) 542-5920
Computer Innovations features a full line of
C products including C-to-dBase (dBase development tool) and Introducing C (C Interpreter
Language Learning System). Call or write for a
product profile.
For Further Information Call

800-922-0169
Technical Asalstance Call (201) 542-5920

Inquiry 66

REAL MEN DON'T USE MENUS.
I WANT TO KNOW HOW TO USE
POWER COMMANDS.

HERE'S HOW:
FRAMEWORK SOFTWARE
Framework™ has elegant
menus that are handy for beginners and occasional users,
but are easily bypassed once
you know your way around
the program.
We're going to show you
the simplicity and speed of
using power commands to
create and use our unique
automatic outline.
This fancy keywork is typical ofthe power commands
for all ofthe powerful integrated functions of Framework: word processing,
spreadsheet, graphics, data
management, and telecommunications, as well as running other sophisticated
software such as dBASE nrM
within Framework. And for
writing macros or creating
custom programs with FRED;M
the built-in programming
language, power commands
are the only way to go.
Boot Framework, and
you've created the Frarneork desktop.

lj

O~~Press
b;dJ b;dJ the Ctrl

g

and C keys together, then
press the 0 key. An outline

appears on the screen.

Q
b::::!1

'JYpe IOutline I(or
any title you like)
and press the Return key.

The outline is titled.

I:ll Press the grey + key.

b:d You
move to heading
1.0.

EJJ

1Ype I Main Point 1 I
then press the
Return key. Heading
+----J

1.0 is titled.

Gll
Press the (down)
~ arrow key. You've

ED ~ S

Press the
Ctrl and
Ckeys
together, then the S key.
Ctrl

C

S

Aspreadsheet frame is created as the second subhead.

a

Press the F9 key.

There's the spreadsheet you created,
full screen.
F9

r;;l1

g

Press F9 again.

Back to the outline.

S S~

Press the
Ctrl and
Dkeys
together, then the C key.
Ctrl

D

C

Your desktop is cleaned up.
Now, how's that for a power
Press the
trip.
And you did it by followCtrl
C
E
Ctrl and
ing
a
few simple directions.
Ckeys
Amazing. In just seconds you
together, then the E key.
were
in control ofa powerful
Anew heading is inserted
creative
tool. Which is the
under 1.1.
way we think software should
Press Ctrl and
work.
bdJ the grey + key. For a dealer near you call
Asubhead is added to the
(800) 437-4329, ext. 222. In
heading you just created.
Colorado, (303) 799-4900,
ramework.FRED.
(Under any ofthese heads or
ext• •
dBASE III and Ashton-Thte
trademarks of
2 2 2 .areAshton-Thte.
subheads, you can be writing
text, creating spreadsheets,
©Ashton-Thte 1984.
All rights reserved.
generating graphics, etc.)
moved to subhead 1.1.

ED ~~
o

g

I:ll

Software from

ASHTON .TA1E"
We'll put you in control.
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SUbscription
Problems?

CHAOS MANOR

multiprocessing-there are signals on
the extra bus for it. (the "extra bus"
is another strip of connectors that
make the AT's bus 16 bits wide.) The
extra bus seems to run all of the current PC cards just fine but also will run
"wider" cards.
Another thing: the AT's crystal is
socketed, just as if IBM were planning
for faster 80286s already..

We want to help!
If you have a
problem with your
BYTE subscription,
write us with the
details. We?l do our
best to set it right.
But we must have
the name, address,
and zip of the
subscription (new
and old address, if
it's a change of
address). If the
problem involves a
payment, be sure to
include copies of
the credit card
statement, or front
and back of
cancelled checks.
Include a ''business
hours" phone
number if possible.
We?l respond
A.S.A.P.
BYTE
Subscriber Service
P.O. Box 328
Hancock, NH 03449
350
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SYNCHRONICITY

'Talking with Jim Baen reminds me that
he has a new software line. It includes
a number of games, many based on
the works of authors he's publishedthe most notable is Fred Saberhagen's
Berserker series, and of course I'll
finish the game based on Niven and
Pournelle's Inferno Real Soon Now. I've
mentioned Baen's Magic Keyboard
several times before.
There's also The Electric Dragon.
The I Ching or Book of Changes has
been around a long time: Confucius
thought it was old at the time of
Christ. It is supposed to have been
composed about the time of the Trojan War Scholars including Confucius
and lung have thought it worth a great
deal of study. Many science-fiction
readers first heard of it through the
late Philip K. Dick's masterful The Man
in the High Castle, which, according to
Dick, was largely written through the
aid of the oracle.
One uses the I Ching by tossing joss
sticks to generate random numbers.
The theory is that all events in the
universe are connected, and thus the
study of any event will lead to understanding of events (and total situations) existing simultaneously; and
thus the total pattern of the universe
will be brought to bear on the fall of
the yarrow stalks.
You can also generate the I Ching
hexagrams by tossing coins; Chinese
coins were supposed to be preferable,
but I used to use silver dollars.
Whatever method you use generates
a hexagram of six lines. Each possible hexagram has a name and considerable text concerning it. Study of
that text is supposed to give you sage
advice on what to do at this particular
moment.

Modern science, particularly the
general theory of relativity, holds that
the concept of simultaneity is meaningless; and it isn't necessary to
believe in the theory of the I Ching to
be fascinated with it. You can also
believe that its author was a very
astute judge of human nature and
wrote a number of mind-concentrating passages designed to focus an individual's powers of thought.
In any event. the standard way to
consult the I Ching involves hand
washing, lighting incense, taking the
book down from a high shelf. and unwrapping it from its silk cover with
great respect; laying it on a southfacing table in the middle of the room;
and, after suitably composing one's
mind, tossing the yarrow stalks in a
precisely defined manner
With The Electric Dragon you merely put a floppy disk into an IBM PC
and type ICH ING < return>. The
system will prompt you from there.
The manual tells you that you may. if
you like, treat your floppy disk with
the proper reverence, place your computer facing south on a table in the
middle of the room, and use incense.
Somehow it's not quite the same.
However. the program does all that
the yarrow stalks could do. Instead of
tossing the sticks (or coins), you press
any key whenever you feel that the
time is propitious; this generates one
line of the six-line I Ching hexagram.
Lines are either yin or yang and can
be either fixed or moving; if any of the
lines is a "moving line" (the odds are
good that at least one will be), you
have actually generated two hexagrams, and their meaning, modified
by the meaning of the moving line or
lines, must also be considered. The
odds for generating each kind of line
(as generated by tossing yarrow stalks)
are easily calculated; one supposes
that The Electric Dragon program
duplicates those odds as closely as
possible.
The manual was written by Steve
Rasnic Tem. I've not read a lot of his
poetry, but I have twice included
poems by Tem in anthologies I've
edited. The I Ching implemented in the
(continued)
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program is the 1950 Richard Wilhelm
translation rendered into English by
Cary F Baynes from Princeton University Press. I'm no authority on versions of the J Ching; I assume this is
a good one mostly because I've
known jim Baen a long time, and he's
always pretty careful to do things
right-and I also know he's been intrigued by the J Ching for many years.
Certainly the messages read poetically-and enigmatically-enough.
The Electric Dragon program contains what amounts to a log book. You
can type in your question, and after
receiving an answer from the oracle,
type in a comment; after which you
can save the whole thing. The file is
time- and date-stamped, so that it can
become a kind of diary of your problems and your thoughts about them.
'Alas, I've found no way to make hard
copy to paste into my regular log
book.
You can also review previous sessions or study an individual hexagram.
If you've ever wondered about the
J Ching, this is a reasonably painless
way to consult it. At worst. it's an expensive electronic log book.
SMALL DISKS!
Everyone has moved to 5~-inch disks;
everyone, that is, except me. Eightinch disks are still the main workhorses here at Chaos Manor. The
CompuPro 8-inch double-sided format holds 1.1 megabytes per disk:
that's 180,000 English words, more
than enough for a novel. I can copy
all that in about two minutes flat. It's
easy to keep lots of backup copies.
Eight-inch drives are much faster than
5 ~ and significantly more reliable; I
almost never get "retry" errors on the
8-inch drives, and there's at least one
a week with 5~.
However, most software now comes
on the small disks, and it's a pain to
have to get Peter to use the Disk
Maker I to transfer it over to 8-inch
format so that I can get it into the
Golem, my big CompuPro 8/16 system. For some time now I've been
promised small disks for the Golem;
when the CompuPro hard disk ar352

BY T ~ • FEBRUARY 1985

rived, it had a blank spot with a piece
of yellow stick-on saying "5 ~ drive
goes here"; but nothing happened.
Last week that got fixed. CompuPro
sent down a big box that contained
a new power supply and two Mitsubishi 96-tpi (tracks per inch) 5~-inch
drives. There was also a CompuPro
Disk One-A controller that will handle
both the 5~-inch and 8-inch drives.
We took the hard disk out of the old
box and put it in the new; the old
power-supply box went back up to
Hayward, where CompuPro intends to
take it apart to see how it has held up
under nearly a year of intense use.
Then Tony Pietsch came over to set
things up. In the course of the installation, we discovered one mode of
board failure that the CompuPro
quality-assurance people hadn't
tested for. A qUick phone call took
care of that; they've now changed
their test procedure.
One of the main reasons I get so
.much attention from the people at
CompuPro is that nearly everything
they put out gets set up and used
here before it gets to the public; and
I often find problems that did not
show up in other tests, precisely
because I do not "test" equipment
and software. I use it; and since we do
almost everything here, from writing
books to running accounting software
to writing programs, it gets "tested"
a great deal more thoroughly than
most test sites can manage.
I generally find some problems.
That's why I have more than one computer, including one I don't touch;
when we get a problem with the experimental system, I leave it alone until Tony can look at it. He finds the
problem, consults with CompuPro,
and they modify the design, change
software, or do what it takes to make
things work properly.
The result can be impressive. Thke
the Golem as an example. He's often
torn apart and filled with experimental equipment. We work him hard. Yet
he hasn't been off duty for two weeks
cumulatively in the more than two
years we've had him.
Anyway, the board glitch was fixed,
as was a minor software problem; and

I can now run my 5 ~-inch drives as
well as 8-inch. They run under Tony's
Newmedia program. Newmedia tells
your system that anyone of about 40
different disk formats (he's adding to
them all the time) is native, Once that's
done, you can read, write to, and format 5 ~-inch disks in the format you
chose. Possible formats include both
48- and 96-tpL IBM, Epson, Kaypro,
and a whole bunch of others.
Changing native formats with Newmedia takes about 30 seconds, after
which you can use COpy or PIP to
move files to the new format from the
hard disk, 8-inch drive, or RAM disk.
Like all of Tony's recent programs, it
contains its own instructions: type
NEWMEDIA? <return> and it tells
you all you want to know about using
it. Newmedia with the CompuPro Disk
One-A is going to save Peter and the
Disk Maker I a lot of work. Incidentally, all of Tony Pietsch's software uses
that convention: type the program
name, space, and a question mark
and the program explains itself. Nifty.
Tony also brought the new very fast
Copy and Format programs that cut
disk-copy time in about half,
My system was installed by Tony;
but CompuPro has been working on
making its stuff easier to get running,
and installation of the new BIOS (basic
input/output system) software can
now be accomplished by running a
single Submit file, which assembles
the BIOS (you get the source code)
and does the system installation.
Pournelle's law still obtains though: if
you don't know what you're doing,
deal with people who do. In CompuPro's case, that translates to "work
with Systems Centers unless you're
pretty familiar with S-IOO bus systems:'
THAT VIDEO BOARD
AND THE SPUZ

Tony also brought over a copy of the
new CompuPro PC-compatible S-IOO
video board, Alas, he couldn't leave
it; as of now there are only five of
them in existence. CompuPro is making more next week, and I ought to
have mine Real Soon Now. I can hard(continued)
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Magazine
Grab the brass ring through
McGraw-Hill's COMPUTER CAREE
McGtaw-Hill's COMPUTER CAREERS magazine will be published in
May 1985. This McGraw-Hili publication, focusing on career
development, will be edited for computer specialists working in leading
edge areas such as computer graphics, communications and robotics,
as well as mainstream design and application of computer technology.

You are only eligible to receive a 'ree subscription if you
graduated between 1978-1985 with a:
Computer Engineering/Science major or Electrical/Elect
Engineering major with computer related curriculum,
and/or
Are actively involved in computer technology in your job
function.
To receive this free subscription to COMPUTER CAREERS, fill in
of the attached postcards which will trigger an application form f
to complete. We must have your home address only. If both cards
missing, send your request to: Violet Frey, Circulation Manager,
McGraw-Hill's COMPUTER CAREERS, McGraw-Hili Publications
Company, 1221 Avenue of the Americas, New York, NY 10020.
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COMPUTER CAREERS editorial content will focus on interests and concerns of
the computer science/engineering specialist. Articles will sift through the maze of
computer-related jobs to show you what and where the opportunities are... tell you
how to weigh them now and in the future oHer expert advice that will help you
move successfully ahead in your career identify areas where you can build your
personal attributes to enrich your career. In addition, the reader has available a
Resume Forwarding Service in each issue.
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maxell

DISKS

LIFETIME WARRANTY
Think you're getting the best price
on Maxell Diskettes?
You're right ... BUT ONLY IF ...
You're buying from
NORTH HILLS CORP.
We will beat any nationally advertised price' or give you a 15 disk
library case FREE!
Call us last-TOLL FREE-for our
best shot every time.
1-800-328-3472
Formatted and hard seelored disks in
stock.
Dealer tnqUlnes mVlted. COD's and charge cards
accepted. All orders shipped from slock wlthm 24
hours. Why wall 10 days 10 be shIpped?
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Iy wait. When I get that in, we'll
change my 8/16 over to Concurrent
DOS, replacing the CompuPro 8/16
processor board with the new 80286
microprocessor and one or more
SPUles.
SPUZ is CompuPro's code name for
a concurrent Z80 board, which is
already running in test sites, including
at Tony's house. Once Tony is happy,
it's my turn. I'm eager to get at it.
When it's all done, there will be no
more Switch! and Swap programs; if
the machine's fed a Z80 program, it
will run that simultaneously with
16-bit 80286 programs. Bill Godbout
says-ifs-l-i-ke--h-av+n-g-a-box--ftlH of-computers; turn 'em loose and let 'em all .
play together, each qne funning at its
own speecl
.COllTpuPro also has a new version
of Shirley. otherwise known as the
CompuPro 10 multiuser system. The
new one will fly with Concurrent DOS.
Owners of the older machines will be
able to upgrade through local Systems Centers.

Pro also has UNIX System V for the
80286 chip. It shouldn't take the company all that long to bring UNIX into
the United States.

FLOWCHARTS
Mrs. Pournelle is doing a book plus
computer program that will allow any
child with access to a computer to
North Hills Corporation
learn to read. She can do that
3564 Rolhnq View Dr.
While Bear Lake. MN 55110
because she has for years been the
MN Cdll Collect 1 612-770-0485
reading teacher of last resort for the
·venhable; same product. same quanlllles
Los Angeles County juvenile justice
Inquiry 235
system. Her students are teenage illiterates in a lockup. They mostly
come with pound after pound of
psychological mumbo jumbo that
If you have ever found yourself
"proves" the kid can't possibly learn
wishing that C had a more-sophisto
read; it wasn't the school system's
ticated preprocessor, you will apprefault.
ciate this stand-alone preprocessor
from Hyperon Software.
She ignores that junk and teaches
o Supports Harbison & Steele_
the kids to read. She hasn't failed yet.
Preprocessor
_
Now she's doing a book on
o Preprocessor Variables &
methods. With the book will come a
Expressions
o #While & #00 Loops
computer program, Alex and I are
o Full Macros
working
on it. Her contract specifies
o One Pass
o C Source & Documentation
that part of the advance will be paid
Provided
when we turn in a flowchart of the
Designed for portability, Presently
UNIX?
computer program. By coincidence,
PCDOS diskettes are available; please
I've not changed my views on UNIX: we got that contract the same day
inquire about other formats.
on Mondays and Wednesdays I'm that Flow Charting, a program by
Price: $39.95 ICoIifomio ..Iidontlldd 6%1
convinced it's going to sweep through Patton and Patton, arrived.
Hyperon Software
the computer world like wildfire and
This looks as if it would be an easy
PO Box 3349
be the unifying influence we all need. system for producing flowcharts;
Costa Mesa CA 92628
After all, Digital Research is supposed heaven knows I'd like to use
to be working on ways to make Con- somethin like that because modifycurrent DOS run un er UNIX; an
ing and redrawing flowcharts is one of
since PC-·DOS·rurls unfler-Concunent-the- more boring ways to spend time.
For the NEG PG 8201;
DOS, that will go a long way toward
Alas, Flow Charting is copy-prointegrating the micro world into one tected. The manual says a backup
happy family.
copy of the program is provided, but
expandable to 128K
On Thesdays and Thursdays I recall there's none in my package.
,
32KROM
I'm not about to waste my time dethat UNIX is enormous, too big and
SPREADSHEET1$88.
too
slow,
changes
all
the
time,
and
signing
flowcharts that can then be acFor the NEC PC 8201, TRS 80 Mode/IOO
and the Olivetti MID;
generally requires a UNIX wizard to cessed only by use of an off-brand
8K MEMORY MODULEI
maintain; there's no way it's going to disk that I can't make backups of. For
$44.95 each
be popular outside large computer that matter, I don't much like using
• Simple Installation Instructions Included.
establishments. Give vanilla UNIX to programs I can't put on a RAM disk.
• 30 day satisfaction guarantee or your
business users and hear the screams Looks as if Flow Charting goes off inmoney back.
of agony.
to the same corner as the other stuff
• 1 year warranty.
• Prompt shipment via UPS.
For those interested, though, these I'll get to when things are slack.
Shipping: from stock. Free UPS surface 2 day
t f C
P
th E
air - add $4.00Continental USA, add $7_00
rumors ou 0
ompu ro: e uro- FREE FILER
Canada. Payment: Visa, MIC, American
pean branch of the firm has shipped
i=:;~::(g:~;~~~~a only).
a eta-test version 0
I or t e
ne 0 Peter F ynn'sTobs is compil""-PuRp·c::r=----;;;:;;;;;-:;;;;;-=;;--I--+~~lG-ffi-jp--tG-.Q::~*lf2J:e.-Ga-A;;iGab---i-J:I,~'le-Jiteff\5-9t5i8:lssed
box. This can
""'COMPUTING
(800) 732-5012
This is supposed to be the full be a pretty tedious job. He has recent2068 Ventura Blvd.
Inside California
Camarillo, CA 93010
(805) 987-4788
Berkeley UNIX plus System V. Compu(continued)
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Iy found an excellent CP/M program
that makes it considerably easier.
Free Filer from 'Telion Software was
designed to work with WordStar files,
but it works fine with WRITE text files,
too. Free Filer is a "free form information retrieval system" that will let you
keep card files, search through them
on single or multiple keys, and make
sorted files of the kind you see in the
Items Discussed box.
His example: suppose you had the
following card entries:
-Cats
furry, sneaky, warm, smart, small, edible (although eating them is not
socially acceptable). semidomesticated, cheap to expensive
-Sheep
wooly, medium-sized, warm, edible,
domesticated, expensive
-Toads
small. wet. cold, beautiful [it's Peter's
file, not minej. inedible las far as I'm
concernedl, cheap
Free Filer could be used to search
for all animals that are small (toads
and cats) or warm and expensive (cats
and sheep) or cheap and edible (cats).
Each time a record is found that contains the word or words searched for,
it is displayed by itself on the screen.
You then have the option to print it
or add it to the search file.
There are a number of ways to sort
your data once you retrieve it.
The program is not copy-protected
and indeed urges you to make a
backup copy before using it. It can be
run from within WordStar as an information utility to generate specialized
files that can then be included in the
text you're working on.
The instructions are simple, in
English, and easy to use. There are
plenty of examples. Free Filer is one
of those wonderful little generalpurpose text utilities that simplify life
with computers.
Recommended.
WINDING DOWN

lbny just called. He's got a CompuPro
80286 board and SPUZ intended for
JDe; first they-go into his system for

ITEMS DISCUSSED
COMPUPRO DISK ONE-A (5 \4) . _ $695
NEWMEDIA
'
Not Available
_$695
SPUZ
UNIX 68000 .. : .. _.. Not Available
CompuPro
3506 Breakwater Court
Hayward, CA 94545
(415) 786-0909
FLOW CHARTING
Patton and Patton
340 Lassenpark prcle
San Jose, CA 95136
(408) 629-5044

$167

FREE FILER
Not Available
lelion Software
POB 1464
La Mirada, CA 90637-1464
PC AT
IBM Entry Systems Division
POB 1328
Boca Raton. FL 33432
(800) 447-4700

$6694

PC RESET PACKAGE (includes
QUickon)
$89.95
Security Microsystems Consultants
16 Flagg Place, Suite 102
Staten Island. NY 10304
(212) 667·1019

checkout. COMDEX is coming up in
two weeks; just after that I ought to
have the new stuff aboard.
I could say the book of the month
was mine; certainly that was the book
I put the most time and effort into.
However. the real book of the month
is The World of Digitallllpesetting by John
w. Seybold (1984; Seybold Publications, POB 644, Media, PA 19063; no
price shown). This book will tell you
a lot about typesetting equipment.
software, and interfaces. It is not complete. There's more to the story; but
this is a good introduction and history.
Like Skillin and Gay's Words Into Print.
Seybold's book belongs on the reference shelf of any serious professional
writer. It's not easy reading, but it's
stuff that professional wordsmiths had
better know.
There hasn't been enough time for
games, so there is no game of the

PCTURBO 186
128K bytes. _
_
256K bytes
Orchid 'Technology
47790 Westinghouse Dr.
Fremont. CA 94539
(415) 490-8586

$1095
$1245

SEMIDISK (for the Epson QX-IO)
512K bytes
$799
2 megabytes
$2499
SemiDisk Systems
POB GG
Beaverton, OR 97075
(503) 642-3100
'THE ELECTRIC DRAGON .. disk $34.95
Baen Enterprises
8 West 36th St.
New York, NY 10018
(212) 947-8244
VALDOCS 2.0
less than $50
Rising Star Industries
24050 Madison St., Suite 113
lbrrance, CA 90505
(213) 378-9861

month. However, I have been promoted to Vice Admiral in the Cygnus
Star Fleet I game.
We've ordered 512 K-byte upgrades
for our Macintosh computers, but
they haven't come yet. Our dealer
says Real Soon Now.
Finally, I just got a call from AT&T.
and it looks as if I'm going to get one
of the UNIX-running 3B2 systems to
play with; hopefully. in a couple of
months I'll know what to think about
UNIX on Fridays and weekends.•

Jerrij Pournelle welcomes readers' comments and opinions. Send a selfaddressed, stamped envelope to Jerrij
Pournelle, c/o BYTE publications, POB
372, Hancock, NH 03449. Please put
ijour address on the letter as well as on
the envelope. Due to the high volume of
letters, Jerr!j cannot guarantee a personal
replij.
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RUN-TIME VERSION AVAILABLE

KnowledgeMan™ and You.
The possibilities are endless.

A partner that speaks your
language.

So your secrets are safe with
KnowledgeMan.

To succeed in business, y.ou need
a partner that's fast, flexible,
intelligent and easy to work with.
A partner that can help turn your
big ideas into well-conceived
reality. One that gives you the
support you need to make critical
decisions confidently.
No partner can give you
more of what you need than
KnowledgeMan, the knowledge
management software from
MDBS.

fur all of its power and sophistication, KnowledgeMan is remarkably simple to understand. Even
a beginner can start putting
KnowledgeMan to work in
minutes. With a single query, you
can obtain related data from
unlimited multiple tables. You
can even teach KnowledgeMan
to understand your own jargon.

A partner you can build on.

A powerful partner.
KnowledgeMan helps you manage more knowledge, in more
ways, than ordinary software. It
can help you make better decisions on just about everything
from production scheduling to
financial planning to market

A partner that helps
you along.
The on-line HELP facility allows
you to draw on 6800 lines of helpful information organized into
380 screens. If you have a problem or question, KnowledgeMan
allows you to access the pertinent
HELP screen immediately. Each
screen is carefully designed to
provide a quick reference guide
to KnowledgeMan commands.

A partner that gives you
room to grow.

forecasting. KnowledgeMan
and its optional components
offer data management, spreadsheet analysis, statistical analysis,
text processing, forms management, business graphics, programming and more.
The key to KnowledgeMan's
versatility is its exclusive synergistic integration, allowin~ you to
accomplish your computmg
needs within one pro~am. Unlike
other software, theres no need
to exit one function before entering another. The result: different
kinds of processing can be intermingled. Quickly and easily.

To add yet another dimension to
KnowledgeMan's capabilities,
you can get fully-integrated
options like K-Gral?h, an extensive business graphiCS facility that

Ordinary software packages can
be frustratingly easy to outgrow.
Not KnowledgeMan. Each
KnowledgeMan comeonent has
more power than you 11 probably
ever need-far more than conventional integrated programs.
With KnowledgeMan, you don't
sacrifice capability, capacity
or convenience. So with
KnowledgeMan, you spend your
time solving problems- not trying
to overcome software limitations.

A partner that protects your
interests.
KnowledgeMan offers sophisticated security features.
Unauthorized access to data is
next to impossible, thanks to .
password checking, thousands of
access code combinations and
data encryption.

lets you plot information in a
variety of colorful graphs, charts
and diagrams. For text processing, the K-Text option lets you
incorporate data into written
documents quickly and easily. Or,
create higWy-polished, full-color
customized forms with K-Paint,
our forms painting option. To
short-cut the keyboard, put the
K-Mouse option to work.

A partner you should get to
know better.
To see KnowledgeMan in action,
visit your dealer. Or contact Micro
Data Base Systems, Inc., P.O. Box
248, Lafayette, IN 47902, (317)
463-2581, Telex: 209147 ISE UR.
It may be the beginning of a
long, successful partnership.
Current version is 1.07as of 9/ 10/84.
KnowledgeMan, K-Graph. K-Paint, K- Text, and
K-Mouse are trademarks of Micro Data Base
Systems, Inc. MDBS is a registered trademark
of Micro Data Base Systems, Inc.

The Knowledge Management Software
fromMDBS

Operating Systems: PCDOS, MSDOS, CP/ M86. Minimum RAM required: 192K, K-Graph: PCDOS only.
Inquiry 209
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CORVUS PROBLEMS
Dear Jerry,
I was very interested to see your comments on the Corvus hard disk. We've
been using one for almost two years. Our
experience has been frustrating, different
enough from yours, and, I hope, relevant
to enough people that you might decide
to look into it further.
After researching hard disks for several
months, our ultimate reason for going with
Corvus was that the finance company we
use for our computer deals said it was the
only brand it wanted to finance because
it was the only one with a reasonable service record. After five firmware and hardware crashes, I wish I knew then what I
know now.
More distressing than having to baby the
beast has been the response of Corvus
itself. Our first crash was due to a bug in
Corvus's firmware. I got on the phone with
Corvus's technical people, who told me
they knew about the problem and how to
fix it. The strange part was that they also
told me they hadn't bothered to notify
dealers or users about the problem, Corvus has also failed to answer my letters
asking to buy documentation (including a
manual for multiusers, which an insert in
the original users manual two years ago
promised would be mailed to me Real
Soon Now).
Among our other problems was a
burned-out main drive bearing, which,
luckily, failed just before the warranty ran
out. There was one service technician in
all of Colorado who seemed to know
something about the drive, but his shop
went under, and the new local Corvus contact told me they're not interested in
spending much time with them unless
we're ready to spend big bucks on more
hardware. They did tell us all our problems
were because the Rev B was a lousy product. and if we'd just junk it and buy all the
latest Corvus stuff, our problems would
go away, ,
My computer responsibilities are with a
small business, using Apples and wanting
to get bigger. But it's the old story of having to live with an investment after so
many bucks went into it. We'd like to get
a real network in here and more disk

M·A·N·O·R M·A·I·L

space, but I'm sure not going to trust
Omninet after our experiences with our
first Corvus product. I've done a fair
amount of documentation myself, have
the thing interfaced with ProDOS now, and
managed to get around some of the limits
Corvus built into the thing when it implemented it under DOS 3.3.
I thought you might be interested, I enjoy reading you, even when I disagree with
you.
GLENN HOLLIDAY

Denver. CO
Alas, Rev B was a dog, as was Rev A.
Corvus has got most of its problems fixed
now; or so I am told. The one we have
is scheduled for a pack of revisions: 1'/1
do a full report when it's done,
I do wish Corvus well, The company
has some good troops and good ideas,
and its people are trying hard: unlike
most of their competitors. they're trying
to network everything, not just the biggies, We hear good things about their
networks, - Jerry

NEC PC·8201A
Dear jerry,
Recently I purchased an NEC PC-8201A
lap-size portable computer, partly
because you had nice things to say about
it and partly because I couldn't resist the
sale price. In general. I've been quite
pleased with it (although I'll need to add
more memory before I'll be really happy).
I also own a Kaypro 2, and I have been
using Mycroft Labs' MITE communications
package along with the Telcom program
in the NEC to transmit text files between
the two. However, according to the way I
read the NEC manuals, it should be possible to use the NEC SAVE < filename> as
COM: command to transmit files from the
NEC through the RS-232C port to the
Kaypro. This feature would be potentially
useful in saving BASIC programs from the
NEC to the Kaypro's disk drives. The useful
feature is that the NEC tries to convert a
BASIC file (.BA) from internal format to
ASCII format as it transmits. Thus, using
the SAVE command would prevent you
from having to first save a BASIC program
in ASCII format on the NEC and then call-

ing up 'Ielcom to send it to the Kaypro
Unfortunately. the SAVE command does
not work very well in my setup, I have both
computers set to agree on communications protocol and whatnot. but when I
save a text file to the RS-232C port on the
NEe. the Kaypro gets only about half a
screen and then gets hung up. When I try
this procedure with a .BA file, the same
thing happens, but the Kaypro drops a few
characters as well (notably line numbers).
This seems to happen regardless of how
low I set the transmission rate. I was
wondering if you have tried the NEC SAVE
command to send things out the communications port to a Kaypro or other'
computer.
The NEC Teleom program has worked
fine for my setup (as long as one is aware
that because of the Kaypro's software
screen scrolling, any communication that
echoes to the screen has to be no faster
than 1200 bps for the scrolling to keep up
and no characters to be lost). At any rate,
I would like to hear about any experience
you have had with the SAVE command.
Thanks.
MARK E, CORNELL
Tucson. AZ

I've never used the SAVE command. Indeed. I only use Percy. my NEC
PC-820IA. as a lapboard typewriter
when I'm on aircraft. When I get to my
hotel. I use Telcom and the PI P command
to send the resulting text to Adeline. my
Otrona Attache: or when I get home. I
us~ Telcom to send the text to my CompuPro 8/16, Both work perfectly at 9600
bps,
I've tried this with the Kaypro 10 and
it all works fine at 9600 bps: just don't
echo to the screen, Use PIP to collect the
files onto the Kaypro. Alas. I think you
have no choice but to save your programs in ASCII and use Telcom.
I still like Percy a lot. So does Mrs,
Pournelle. - Jerry

COpy PROTECTION
Dear Jerry,
I can empathize with your gripes about
copy-protected source disks. I had such a

(continued)
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utility disk self-destruct on me six months
ago. I have no children or animals underfoot and am reasonably fastidious about
disk care. Even with the best-laid plans,
part of the copy-protection scheme is an
(usually abortive) attempt to reformat the
disk Fair enough, except when the switch
on your drive slips slightly and the underside of the write-protect flap caves in just
enough, leaving you with a rather expensive blank disk. In defense of the manufacturer. the program is very reasonably
priced, does exactly what it claims, and
one backup disk is available to registered
owners at a reduced price. I was still rather
miffed at having my disk destroyed
through no real fault of my own.
The distributor was no help (buy the
backup-but what if tflat one goes?). I
began snooping around in my DOS and
discovered the nature of the copy protection, where certain information is returned
to the DOS buffers with certain types of
read errors I then wrote a couple of
utilities to read and write these irregular
formats track by track. I now have backups
for my own use that in a better world I
should have had in the first place. I'm no
real pirating threat. since I don't know
anyone who can use this program who
doesn't have it already (an essential part
of my system is no longer manufactured),
yet these copies are not entirely on the
up-and-up (maybe one. since I paid for
one). Serial numbers are a good idea, but
the numbers on this package are not hidden very well even though the code itself
is gibberish.
I don't know if an equitable and sensible solution is on the horizon. Just look
at what a mess "fair use" turned out to
be when certain publishers decided to
play hardball with photocopying. Inflating
software costs to anticipate piracy could
easily price some packages out of the
market. Improved copy protection is just
more of a challenge in the escalating war
of copy-protection/subversion schemes I
agree that cheap, reliable software usually isn't worth trying to steal. but I don't
think we'lI be flooded with exemplars anytime soon.
LAWRENCE L. CRAWFORD
Philadelphia. PA
Another good letter on copy protection. The issue is not going away-Jerry

THE USERS STRIKE BACK
Dear jerry,
The time has come for the computer
users of the world to unite and to make
360
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the following declaration to the software
suppliers of the world.
Dear Software Supplier/Copy Protector:
I understand that you perceive the unauthorized and illegal copying of your
software to be a huge and critical problem. There are many people who criticize
your position and logic. but that is neither
here nor there. To you, this copying is seen
as a problem. and I doubt that any arguments or evidence will change your mind.
So I am not writing you about piracy, its
economic effects, or any of this. Instead,
I ask you to consider for a moment the
forgotten person in this debate, the ordinary user.
The means you have chosen to solve
this problem of illegal copying. copy protection, are completely inappropriate from
the viewpoint of the user of your software.
You should be able to recognize this without long and tedious argument: you
should be able to recognize that you owe
everything to the user. that you owe to the
user the duty of utmost care. that you are
a trustee of the user's information needs.
You should, in short. be able to recognize
the tremendous responsibility you have
toward the user.
But you don't. Instead, you treat the user
with the utmost contempt and disrespect.
You deliver unintelligible manuals, full of
jargon and convoluted syntax. when you
should be trying desperately to communicate clearly. You disclaim all legal
responsibility for the correctness of your
software: you spend millions in advertising and then refuse to even commit yourself to the proper working of your product.
But you show your greatest contempt by
instituting copy-protection schemes, which
create new dangers for those who have
so foolishly placed their trust in your ability to help them No copy-protection
scheme will ever help any user. and usually the scheme will only serve to injure and
frustrate the user. Are the concepts of
pride and professionalism really so foreign
to you?
Maybe you are protected by these
schemes: but they serve me poorly. Can't
you see that your duty is to me. your
customer. instead of to your perception
of your own injury? You can't balance the
perceived cost to yourself against the injury to me and then say your interest is
the greater and should prevail: you are
morally responsible to consider and protect my own information welfare, and I demand that you attend to this duty.
Maybe your product is truly wonderful.
but I am not interested in any copy-

protected software, no matter how wonderful. I can see that your only interest is
what you can get from me and not what
you can do for me. So I will avoid your
product. I will not buy it. so you will not
have my money. More important. I will not
use it. so you will not have my trust and
respect: for these are what I give when I
use a piece of software. Needless to say,
I will not waste my time trying to copy a
piece of software that I am committed not
to use. I will advise everyone I know to do
the same. I will choose my software vendors as I do my friends, my physician, and
my attorney. And I will hold you in the
same contempt as you. perhaps unknowingly, hold me.
Should you learn to temper your greed
with wisdom, let me know. I'm always
ready to make a new friend.
Sincerely,
Software User
Boycott is the only effective answer to
this problem. The vendors will somehow
have to be coerced into being fair and
reasonable. since they have no inclination
to take this step on their own.
EDMUND B. BURKE

Atlanta, GA
Maybe yours is the only way Alas, computer users are not all that well organized. Still, a few thousand such letters . .. -Jerry

A FANTASY?
Dear Jerry.
A while back, I was part of a commercial programming effort. The question of
copy protection came up. We came to the
following conclusions:
If customers cannot back it up, then:
We would have to maintain full
customer records: We would have
a higher number of disks returned
because the disk needed very accurate drive-speed adjustment: It
would involve another entire job/
position/department: It would have
to be a nonprofit endeavor.
All locks can be picked
The only people we had to stop
could copy and sell it anyway: If
they give away only one to three
copies, we still have a large number

of paj'tng dieRt-s fH'€e ,a€Wert+sing,
tOOl).

We would either have to:
Write the lock ourselves (time=S):
Hire someone to write it (ditto): Pay
(continued)

Statpro ~ data analysis software was
speCifically created to give professlOnals of all kinds the analytical
tools they need on the job.
It's for corporate planners and
marketin~ specialists, engineers and
lab technicians, scientists and educators. In fact, Statpro is for every
professional who does data analysis
but can't afford to waste time.

Mainframe statistics
on your PC.
As a practical tool for professionals, Statpro was speciany designed
for the personal computer. It's not
a scaled-down mainframe program or one of those packages that
can only handle a few basic analyses. Instead, it brings a full repertoire of statistical techniques to your
ruM PC or PC/XT. Frombasic descriptive statistics and linear regressions to unequal size ANOVA and
discriminant function analysis.
And despite its
impressive power,
Statpro is easy
to use. You just
respond to simple
menus and screen
prompts with sinkeystrokes
gle keystrokes. No Single
are au it takes to put
programmers,
Statpro to work.

Inquiry 327

complex commands or long lines
corne between you and the job.

A powerful database.
Because you'll want to set up
your analyses according to your
needs, we've equipped-Statpro
with a remarkably flexible database.Youcanrangecheck,ve~

ify data entries and keep track

multivariate vector plots. What's
more, Statpro graphics can be customized- with
scaling, labels
and colors-to
emphasize important aspects
of your analyses.

Call for

of missing data. Analyze
a demo.
any subset of
Colorful graphICS make complex Statpro Profesdata easy to understand.
sionals get more
your database. Transform
done, faster. But don't take our
variables accordword for it. Call and
ing to virtually
ask about our demonany formula.
stration package, or
And add, edit,
order Statpro for
delete, sort or
only $795.
move data wherDon't wait!
ever you want.
Become a Statpro
Professional today.
Statpro exchanges
Chances are
data with many
you'll also be
popular programs.
using data
from other sources. So Statpro is
In Massachusetts,
designed to allow you to easily
call (617) 423-0420.
exchange information with other
Call us for the dealer nearest you.
popular pro~arns and file formats,
such as 1-2-3, dBase ll,~ ASCll, DIF~
~Wadsworth
andSYLK.'"

800-322-2208

Lots of graphics.
Nothin~ makes

complex data clearer
and eaSIer to present than pictures.
So Statpro lets you create graphics
and charts in the best format for
each job, from pie charts, scatter
and regression plots to bar, box and

QPQP Professional Software

Statpro is a trademark of WadsWOr£llProfessional
Software, Inc. dBase U is a registered trademark of
Ashton-Tate. OlF is a trademark of Software Arts,
Inc. 1-2-3 is a trademark of Lotus Development Corporation. SYLK is a trademark of Microsoft Corp.
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a higher duplication cost.
We would find ourselves with a large
custom-programming job:
Patches to fit/use all printers:
Patches for all 80-column (Apple)
cards: Patches for several disk operating systems.
The market would be more than halved
because it would not fit many specific
systems (hardware).
The market would be reduced further
because it could not fit into a menudriven. userproof. black box with
many functions.
It would please the programmer
because no one would see the faults.
But then he had already been paid.
I would not have bought it because I
think programs should be unlocked:
people lend/borrow your books don't
they?
At this point we ended the discussion
and sold it unprotected.
WILLIAM M. REED

New Orleans, LA
I wish all the publishers would come to
the same conclusion.-Jerry
ETHICS
Dear Jerry.
Re your September 1984 column on
lbm Tcimpidis and his RCBS being busted
at the behest of one of Ma Bell's offspring:
Of course. it's always the little guy who
gets hung out to dry. This same sort of
stuff must certainly go on (even if only on
a one-an-one basis) via CompuServe and
The Source. Can you imagine how many
lawyers the Reader's Digest. Control Data
Corp" and H & R Block would have barring the doorway if a phone company
tried to impound the computers at their
two subsidiaries?
You seemed to think that your supermarket analogy was a bit off-the-wall. but
if you've ever read the tortured logic and
mind-boggling conclusions that some
judges hand down every day. you wouldn't
be quite so quick to dismiss the idea. Some
more hypothetical cases:
The Washington Post runs a car dealer'S ad.
I respond. get bait-and-switched. and buy
a lemon from him. Can I impound the Post
presses? What if the Post had received
previous complaints about the dealer?
Even if the Post later yanked the ad. the
damage is done. It seems to me that the
argument for joint tort-feasance is just as
strong here as it is in Tcimpidis's case.
If I get ripped off by a con-artist adver362
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tisement. can I have the magazine's Second Class Postage permit yanked?
Suppose you print in your column
(notice how we're getting closer and closer
to home?) my casual comment to you that
"the Bytecrunch-99 computer stinks:'
along with my name and address. Some
irate Bytecrunch-99 owner firebombs my
house. Can I send your local sheriff over
to impound your 32 computers?
As a "reader service:' I print your phone
number in our Eagle users group newsletter. with the suggestion that you can be
reached between the hours of 2-4 a.m.
PST. Is your unpublished phone number
"owned" by you and/or Ma Bel/?
Regarding your comments (same column) that electronic bulletin boards
publish ways to defeat copy-protection
schemes-there's an obvious connection
here to the Tcimpidis case. If Tcimpidis is
guilty of some crime. then what do we do
about those who publish these other
hacker goodies? Or are they safe because
they only published ways to defeat copyprotection schemes and not the proprietary information itself?
How ethical is it to hit a buyer for one
or two weeks' take-home pay for a copyprotected program? While awaiting a
replacement for the program disk you accidentally trashed. you make the next
VISA payment on a worthless disk and
loose-leaf binder. the project deadline has
come and gone. and you've lost bucks.
grades. or a job. What are the ethics of
arrogant licensing agreements. hyped
product descriptions with product disclaimers packed inside the box, refusal to
fix bugs. user nonsupport. and other problems you've talked about?
Yes. I read program reviews by the bucketful. My eyes glaze over and skip to the
next product review as soon as they encounter the phrase "copy-protected:' I absolutely refuse to buy copy-protected programs. But let's be realistic-what percentage of home computer software produced
today gets a thorough magazine review so
you can be forewarned? And how many
interested buyers are going to dig up, say.
a March 1983 BYTE to see what you said
about their intended purchase? What
makes it really bad is that fighting a battle against copy-protected programs can
be heartbreaking when you have to pass
up an otherwise luscious piece of software. There's got to be a better way.
JOHN MAZOR

Clinton. MD
Yeah. I get so coldly furious about the
Tcimpidis situation that I'm tempted to

cry havoc. One thing I note that Pacific
Telephone has done: by acting as its people have, they've opened what ought to

have been a closed ethical debate, thus
causing a lot of bright kids to seriously
consider becoming phone phreaks.
It is statistically improbable that the
forbidden phone codes have not been
sent through The Source and CompuServe; equal justice demands that Ma
Bell try to confiscate their equipment.
Perhaps they're not so eager to take on
the Reader's Digest?
As to copy protection: I don't know the
answer. One of my readers counsels me
to "let loose the demons"; that is. any
copy-protection scheme can be defeated,
usually by a program called a "demon"
that sits in high memory, watches what
the copy-protection scheme does, and
then begins to do it. My reader wants me
to publish the source and installation procedures for various demons.
A number of them are already available on computer bulletin boards. I'm
thinking what to do.-Jerry
THE TRUTH ABOUT ALEX
Dear Jerry.
A friend of mine and his wife are taking
a systems course at UCSD. As part of this
course they develop software in C on the
UNIX system there. While browsing
through the system after a long night of
programming. my friend's wife came
across an adventure game. As any selfrespecting hacker would do. she began
playing the game. At the end of the game.
after being killed several times. the program listed the top ten players. It turns out
your son has more talents besides the
business end of computer systems. His
name was at the top of the list.
ANDREW H. BUSHNELL

San Diego, CA
So that's what he's doing down there!
I understand the game was Rogue. Alas.

-Jerry _

USERS GROUP

CORNER

MIDWEST CONNECTION (NEC systems)
6200 Prince Dr.
High Ridge. MO 63049
NORTH ORANGE COUNTY COMPUTER
CWB

POB 3616
Orange. CA 92665-0616
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Any modem can send
and receive information.
But what good is a modem if
you can't communicate with it?
In plain English.
The Maxwell Modems and
George;M our communications
software, let you do just that
In fact, learning to use them
is as easy as reading a menu.
Instead of a manual.
All the features make sense.

Like auto-dialing directories.
Automatic log-on. Auto-answer
Automatic error-checking.
And complete unattended
operation. Which means you
can send and receive files late
at night when the phone rates
are lower. And you're asleep.
Plus, with single keystroke
dialing, you can call a database
faster than you can say RacalVadic. While the handy mes-

FINALLl:A
MODEM YOU CAN
COMMUNICATE
WITH.

sage editor makes jotting a
quick message justthat Quick.
The Maxwell Modems are
available in two versions, internal* or desktop. And, now; in
three different speeds. 300,
1200 or 2400 bits-per-second.
So there's bound to be one
just right for you. And your
personal computer.
Best of all, they're from

Racal-Vadic-the world's
leading supplier of switchednetwork modems. The kind
of modems data networks use
to take calls from modems
like yours.
Just as soon as you get one.
And the easiest way to do
that is to ca1l800-4-VADICS
for the name of the Maxwell
Modem dealer nearest you.

TIE 1AllD.l.1D1EJ[
From Racal-Vadic

r.... The Maxwell Modem and George are trademarks of Racal-Vadic. ·'nlernal modems (or iBM'* PC. XT and compatibles. IBM is a registered trademark of Intemational Business Machines Corp.C> 1984, Racal-Vadic
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Viasyn (V-I' uh sin) n. [L., via, a
way or road; C;r., syn, togetheror
integrated], forrnerly Cornpu[Jro .
1. n. a twelve year old nlanufacturer of Inicroprocessor systems,
subsysteIlls and components,
notably IIlulti-user cornputers
used in business, science and
industry. 2. adj. related to
Viasyn, fonnerly CompuPro, quality, i.e., possessing extraordinary reI i a b iIi t y, per fo r man ce ,
modularity and ruggedness. See
COfnpuPro (previous name).

V/ASYIl
3506 Breakwater Court
Hayward, California 94545
(800) 367-7816 (Outside California)
(415) 786-0909 (California)

Viasyn is a trademark, and CompuPro is a registered trademark, of Viasyn Corporation.
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Disks and Printers
Important
peripherals
from the 1984
Data Show
BY WILLIAM M. RAlKE

T

he 1984 Data Show was held from
September 26 to 29 at the International Trade Center Exhibition Site
at Harumi. near the lbkyo waterfront. The
fastest way to get there is by ferryboat; a
pleasant 5-minute ride replaces the usual
15-minute taxi or bus trip through some of
the least impressive neighborhoods in
lbkyo. In this case. the boat trip was one
of the more interesting events of the afternoon; the show itself was only so-so in
terms of noteworthy new computer products. The most important exhibits at this
show were peripheral devices. especially
optical disks and laser printers.
One of the high points of the show was
Hitachi's OC-301 optical-disk cartridge
system. which looks like a practical solution
to on-line storage requirements for large
databases. You can put 2.6 gigabytes on
one double-sided disk and still have room
left over. The disks look like ordinary videodiscs. While a disk spins at 600 rpm (revolutions per minute) within its cartridge. microscopic pits are laser-scanned to read the
data. Data can also be written in randomaccess mode to any track and any sector

----------o.,...n----;'tre.,--dFCisk~

... According to Hitachi. the maximum datatransfer rate is 440K bits per second; this
limitation is apparently due to the drive
itself. since the built-in controller/formatter
is capable of more than twice that rate. The
disk is organized into over 40.000 tracks per
side (both single- and double-sided cartridges are available). but the average seek
time is only 200 milliseconds. That means
William M. Raike. who holds a
that it takes less than !4 second. on the
Ph.D. in applied mathematics from
averpge. to access any part of a 2.6-gigabyte
Northwestern University. has taught
disk. and a single controller can handle up
operations research and computer
to four disks. No information about prices
science in Austin. Texas. and
Monterey. California. He holds a
of either the cartridges or the optical-disk
patent on a voice scrambler and was
drive was available during the show. but the
formedy an officer of Cryptext
system is now available to OEMs (original
--"'Tc""o7'l'lf/iOmfl!ratIlllIOHII"'IWIH""t"fIlle';'OTIIHmiU!11~s:mtan.U!Sl"".~IHr--";e~q~u';';i~p~m~e~n"::-:t~m~a:-::n=:-u:?fa::':c~turers). It will probably
1980. he went to Japan looking for
d
----Z6A14~71_b""lt=R:,.,-,ArrMy;s:::ae,.....
IT;;'-;::JUlS=r:-=-""I168n=t=-i;C:I/iii;-;;e;---Ib~ee--aaGdeof3pt£Ee~dHffHir:sstf-by-mlnicomputer ven ors.
ever since as a technical translator
but the supermicro market won't be far
and a software developer.
behind.

Hitachi floppy-disk drives were featured
earlier in BYTE Japan (see "Show Time:'
September 1984. page 407) when I reported on the 9.6-megabyte 8-inch floppydisk drive that was announced at the lbkyo
Microcomputer Show. After that announce- ..
ment. it seemed almost anticlir!1aft!c wh~(1 .
Hitachi displayed its 6. 5-megabyt~ 5!4-inch
FDD541 floppy-disk drive at thisp'ata Show.
Even though the new OK 512 (see photo I).
a 171-megabyte 5-inch hard-disk drive. was
displayed right next to it. the new floppydisk drive stole the show: its data-transfer
rate is 3 million bits per second. That's more
than twice as fast as the transfer rates of
most hard-disk drives and means really fast
access. even for big files. Righi now the
FDD541 (and the OK 512) are available to
OEMs. but it won't be long until we see consumer products that use them:
For people who want something in be- .'
tween the sizes of the new optical-disk and "
floppy-disk systems. Hitachi also displayed'
a compact 8-inch hard-disk drive. The ok .
815 holds 525 megabytes unformatted (435 .
megabytes formatted). and two of them will
fit into a standard 19-inch equipment rack.
Printers were very much in the spotlight
at the show. among them laser printers by
Canon. Fuji Xerox. Konica. and TEe (TEC
printers are marketed in the U.S. by the
e Itoh trading company.) All four laser
printers have similar characteristics: they
print with very high resolution (typically
about 300 dots per inch). offer a large variety of character fonts with sharp. magazinequality printing. and have printing speeds
in the 8- to Io-page-per-minute range. All
are tabletop machines. Some models have
R5-232C serial interfaces. while others require a special video interface. Although no
prices were available as of this writing. it
looks as if laser printers will eventually
become standard for high-quality wordprocessing and office applications.
Laser printers use the same principle as
an electrostatic copying machine. A drum
(continued)
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Conventional
printers are getting
better and cheaper.
coated with a material like selenium
is given a static charge. When light (in
this case, laser light) touches the
drum, the drum material becomes
conductive and the charge leaks away
from the area exposed to light. A dark
powder (the toner) charged with the
same polarity is then applied to the
drum; since like charges repel. the
toner adheres only to the parts of the
drum that were exposed to the light.
The laser beam itself is extremely narrow and is bounced off a multifaceted
(typically 8 or 12 facets) spinning mirror, so that the beam sweeps across
the surface of the drum as the mirror

spins. Regulation of the mirrorrotation speed is simplified because
the beam can be synchronized using
a simple photodetector arrangement.
The beam is simply turned on and off
to form the desired image, much the
same as the electron gun in a
cathode-ray-tube screen. No "vertical
deflection" of the beam is necessary
because of the rotation of the
selenium drum.
The Casio LCD (liquid-crystal display) shutter printer 1 mentioned in
last month's BYTE Japan ("The New
and the Old:' page 429), the
LC&2400, uses a similar principle, except that the laser and the scanning
mechanism are replaced by a simpler
combination of a light source and a
liquid-crystal shutter to expose the
image on the drum. Casio has announced a Japanese price for the
printer equivalent to S1650.
Conventional printers, both the dot-

matrix type and the daisy-wheel type,
are getting better and cheaper. A
number of l8-dot and 24-dot nearletter-quality (or better) printers have
been on the market for some time, at
prices ranging from S800 to SIOOO,
for both Japanese-language word-processing and graphics applications.
Now TEC has introduced the M1570,
which prints kanji characters using a
24-dot font and letter-quality alphanumeric characters using an l8-dot
font. In draft mode it produces near
letter-quality printing at 200 characters per second (cps) and has a fourcolor ribbon so that it can produce
graphics and/or characters in any of
seven colors.
Citizen, better known for its electronic wristwatches, is a newcomer to
the computer peripheral-equipment
market. Citizen's new MSP-IOK printer
(see photo 2) is an l8-dot. 2I-cps kanji
printer and near letter-quality alpha-

Download fast, read over 200 formats easily, reformat rapidly
The more disk tormats you work with. the more our
Disk Maker™ system saves time and money by reading
andlor writing disks in any ot over 200 tormats. No mo·
dems. no patches. no other special software necessary.
Disk Maker ft is a complete, stand alone system with
one a" DSDD disk drive. one 4a tpi 5'1. DSDD disk
drive. 6 MHl laOB. 64K CPIM system with Disk
Maker™ software. (96 tpi and second a" drive option·
al.) Just plug in your terminal and make disks' Bundled
software includes MicroSheIi™IMCALL·11 communica·
tlons software. Base price: $3.395.
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Supported wilh comprehensive. easy-to·read manual,
software updates ($50.00, all tormats in revision). and
additional drives and hard disk options.

Disk Maker'M
prices from

$1,695

Disk Maker I runs as a peripheral with an S-100 system
and comes with S-100 controller board, one 4a tpi
DSDD 5'I. disk drive, dual drive cabinet and power
supply, cables and Disk Maker software. 96tpi and a"
drives are optional. Base price: $1.695.

~~oJ
~SYSTeMS~

1800 MIt~1 hr~dilY Drive. SUitt

(03)

471·~598

2'06. RUlon. VA 22090
Ordellme (8001368·3359

Deater inquiries wekomed.
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numeric printer that prints in draft
mode at 160 cps. It will retail for about
$520.
1Wo low-speed, relatively low-cost
daisy-wheel printers are worth mentioning. C. Itoh is selling its Y-IO daisywheel printer, which weighs only 17
pounds, at a list price of only about
$ 525. It has a cassette-interface feature that lets you change between
serial and parallel interfaces; you
swap print wheels using a "slide-inand-snap" loading method. The other
printer is an original-equipment
model that's sold here in Japan as the
Aurora 650. You can buy one for only
about $360, discounted, which is just
about the best deal I've seen. It uses
a film-type ribbon cartridge and prints
clearly and evenly at 13 cps. It includes built-in parallel and R5-232C
serial interfaces.
NEW TOSHIBA MSX
COMPUTER CAN COMMUNICATE
In the December 1984 BYTE Japan I
discussed the MSX computer phenomenon. MSX is the name of a set
of standards, developed by Microsoft
Corporation, for low-cost computers
based on Z80 or equivalent microprocessors that have Microsoft BASIC in
ROM (read-only memory). About two
dozen models of MSX computers are
available in Japan from all the major
Japanese computer manufacturers.

Until now they have been sold almost
exclusively for playing video games.
Prices generally range from about
$200, or even less, up to about $400
for models with 64K bytes of RAM
(random-access read/write memory).
In addition to built-in sound generators and joystick interfaces, MSX
machines all have one or more slots
that can accept standardized
RAM/ROM cartridges. Hundreds of
game cartridges are available: most
sell for about $10 to $20.
There is little MSX software for any
purpose other than entertainment.
and with the computer-game market
quickly becoming saturated, the MSX
phenomenon here has been more of
a curiosity than a force for steady
growth.
All of that may change soon, however. I had a chance to try out
Toshiba's newest MSX machine, the
HX-22 , the other day. Due to be
released in about a week, it's a 64Kbyte computer that has a list price of
only about $360, is supplied with
useful Japanese-language word-processing software, aRd includes a standard R5-232C serial interface and terminal software. A 500K-byte 3Y2- inch
floppy-disk drive is optional. supported by the MSX-DOS operating
system. (See the December 1984
BYTE Japan, "Hand-held Computers
and MSX Standards:' page 365.) The
standard display is only 40 characters

wide, but an inexpensive 80-column
adapter will be available soon.
The HX-22's serial interface, which
can operate at speeds up to 19,200
bits per second, may cause major
changes in the low-priced computer
market in Japan. Until now, personal
computer users here have lagged
behind their American counterparts
in terms of communication services
like bulletin boards, conferencing
systems, and wide-ranging information services like The Source and
CompuServe. Although The Source is
available in Japan, there aren't yet any
widely available analogous Japanese
services. My guess is that the introduction of the HX-22 (and its inevitable competitors) will be a powerful stimulus for people to start developing them. Also, because the HX-22
includes a sizable Japanese-language
(kanji) character set in ROM, the road
is now open for developing information and communication services in
the Japanese language, which is an
absolute necessity for acceptance of
this kind of technology by the
Japenese general public.
The market for MSX machines is
fiercely competitive, and other major
producers like Sony, Canon, Pioneer.
and Mitsubishi are certain to introduce their own versions of MSX machines with communications and kanji
display capabilities: prices in the $275
(wntinued)

( 11111

Photo I: The 6.5-megabyte floppy-disk
drive from Hitachi.

Photo 2: An inexpensive (about $520) 18-dot kanji printer from Citizen.
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-r.t THE BACK CHAIR

9.9

ThlI First "11ItIJlIIIent" CIIaIr, FORMERlY $89.951 Nl1tV on sale
from $2l1.85. REDUCE THE EFRCT OF 6RAmY ON YOUR IIACIt
Sitting regularly in a conventional chair your ll1tVer back is supporting the TOTal WEI6HT of your body, plus addltionai ~ight due
to the dl1tVnward effect of gravity. UnfortunalBly most chairs are designed for appearance, not lor comfort.
THE UCIl CNAlR SOlUTION-Sitting on the Back Chair relieves your back from supporting the total ~ight of your body by
distributing your ~ight between your lower back and legs. \bur legs
support you wilen standing, your lower back supports you wilen silting.
Combine them both in a comfortable silting posture and you relieve
the unnecessary stress on your back. When sitting on the Back
Chair you'll feel more relaxed and sil up perfectly straight
Standard Chair made of hard\wod l<I\1!rs with final l<I\1!r of
Genuine Oak. Adjustable Chair made from solid hard\wod with Oak
Rnish. Both come with . . . lUI . . . . . . . . . upholsaed in Chocolate Brown.

The ORIGiNAl Gelluille Oak Chair
to $300 range wouldn't surprise me
at all. Toshiba claims it has no plans
yet to market the Hx-n in the U.S.
because of the lack of an appropriate
distribution system, but those kinds of
plans have a way of changing quickly
when the company perceives a
demand.

SHOP FASTER BY PHONE

1-805-966-7187

Or send acheck (X" }(lOr credit card U (Diner's Club, VISA, Mastercard. American
Expressllor THE BACK CHAIR (Slaodard Model. $29.95 ea; Adjustable Model,
$49.95 ea-please indicate below) plus $9.95 shippng (Ganadian order.;. $13.00
shipping). CA IllSidents add 6% sales tax. Sony no C.O.D. If not satisfied ll!Ium within 15 days for refund (less shipping),

INNOVATIONS
Especially in the last few years, integrated-circuit designs have been moving more and more toward CMOS
(complementary metal-oxide semiconductor) technology. The biggest
advantage CMOS has to offer is its
very low power consumption. Although the speeds of CMOS integrated circuits have been increasing.
they generally can't match the speeds
obtainable with the older bipolar
technology. Hitachi has just announced that it has come up with a
way to combine both bipolar and
CMOS elements on the same chip
and claims that a gate array based on
the new process has a gate delay, or
operating speed, of only 0.8 nanosecond. That's comparable to the fastest
ECL (emitter-coupled logic) chips. Its
power consumption is only about 0.15
milliwatt per gate, similar to CMOS.
Optical-disk technology is moving
fast. too. Sony has just developed a
magneto-optical-disk system for
delivery to the Japanese international
telephone company this month. The
significance of the Sony development
is that the disks are erasable, in contrast to other optical-disk systems like
the one Hitachi introduced at the
Data Show. The capacity of the disk
is I gigabyte, and a single controller
can handle up to four disk drives. No
information about the speed of the
new system was available, and so far
Sony hasn't announced that it will
market the system commercially.
COMING UP
Next month I'll cover the IBM JX,
WordStar 2000, the new Toshiba
I-megabit RAM chip, and the growing popularity of UNIX in Japan, and
I'll compare the Japanese PC-9801 F3
personal computer with the NEC
APC-Ill. •
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What Next?
Thunderscan,
the ins and
outs of the
windowing
game, new
workstations,
and more
BY JOHN MARKOFF,
PHILLIP ROBINSON.
AND EZRA SHAPIRO

BYTE West Coast is presented
monthly by BYTE's editors and staff
in San Francisco and Palo Alto.
Correspondence should be addressed
to BYTE West Coast. BYTE
Magazine. 425 Battery St.. San
Francisco. CA 94111.

A

Pple Computer's president. John
Sculley. has a habit of publicly
referring to Macintosh graphics as
"super graphics:' However, although the
Mac may be impressive when compared to
the Apple II and the IBM Pc. we've always
been a little irritated by the super-graphics
claim, Shouldn't the superlatives be reserved for the new generation of personal
computers with 1024- by 1024-pixel (picture
element) bit-mapped screens and hardware
coprocessing support for animation and
other sophisticated graphics operations? By
those standards, the Mac seems primitive
indeed.
Yet. over the course of the past few
months, as new applications have been introduced, the Macintosh has proven to be
consistently surprising in the quality of its
graphics. Despite its relatively low number
of pixels, the Macintosh display is crisp,
partly because of its small screen size.
THUNDERSCAN
Recently, a demonstration given to us by
Macintosh designer Andy Hertzfeld and
1bm Petrie of Thunderware provided convincing evidence that if Macintosh graphics
aren't "super:' they're at least a clear step
above anything else currently available in
that price range.
Thunderware, previously known as a
manufacturer of clocks for the Apple II and
III. drew a lot of attention when its new Macintosh product. Thunderscan, was introduced at this year's National Computer
Conference. Thunderscan is a high-resolution digitizer that enables the Macintosh to
capture and later reprocess virtually any image that can be rolled under the platen of
the Apple Imagewriter dot-matrix printer.
The process is deceptively simple, Thunderscan consists of a palm-size optical sensor
that snaps into the Imagewriter in place of
the ribbon cartridge. When a document or
picture is rolled through the printer, software written by Hertzfeld controls the sensor as it slides back and forth over an image,

Petrie says that Thunderware is sensitive
about discussing the exact nature of the
scanning technology used in the device.
However, he will say that the scanner is able
to extract analog information from the image and transmit it to one of the Macintosh
serial ports without having to use traditional
AID (analog-to-digital) conversion techniques.
It's an intriguing process. For example, it's
possible to increase the resolution of the
image being scanned by increasing the
scanning rate. The result of the proprietary
technology is a low-cost scanning device
(initially $229) that permits the Macintosh
to store and manipulate images with a resolution in excess of 200 dots per inch.
According to Petrie,there are a number of
difficulties in getting graphics images into
the Macintosh. The greatest problem is that
high-resolution graphic images require a
relatively large bit map. Until now, the only
way of stuffing this information into the Mac
has been to use a video camera, and video
cameras are relatively high cost and low resolution, (At the same time, it should be
noted that cameras have the advantage of
being fast. Because essentially only one row
of pixels is scanned at a time, it takes Thunderscan as long as 15 minutes to digitize
an entire 8V2- by II-inch document.)
Once Thunderscan has transmitted an
image to the Macintosh, software designed
by programmer Hertzfeld (who has left
Apple and is now working on his own) can
do a remarkable job of enhancing or manipulating it. Not only can you rescale images, you can also alter brightness and contrast to create halftones or high-contrast
images (see figure I), Additionally. the Thunderscan software contains a number of
graphics tools familiar to those who have
used the MacPaint program on the Mac.
There is also a special "express" option that
lets you go directly to MacPaint to further
enhance an image.
The Thunderscan software operates on a
(continued)
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bit map that is stored in the Macintosh RAM (random-access readlwrite
memory). The bit map has a size limit
of 48K bytes on the 128K-byte
machine. This is just about a full page
at 72 dots per inch. On the 512 K-byte
Macintosh, a bit map as large as 300K
bytes can be stored. With this amount
of information you can store a full 8V2by II-inch document at up to a 300
percent magnification. You can use this
expanded storage space for image enlargement or to extract gray-scale information on up to 64 levels of intensity. On the I 28K-byte Macintosh, both
the magnification and the halftoning
features are available. but only for
smaller regions of a scanned document (a document can be scaled four
times linearly. yielding a magnification
of up to 16 times by area).
To use the equipment. first select a
page-map option from the scanner's
menu. From within the page-map
screen you can choose to scan the
area of your original by changing the
size of a selection rectangle. The sys•

File

Edit

Scanner

Tools

. .

'.'..'
I ,

, ,..,:.".,.,

tem prompts you with warning messages if the area you select is either
too large to store gray-scale information or too large to scan. This feature
also lets you scan just a portion of a
larger document to make certain that
you have gray scale and magnification
set correctly.
After you've completed the scanning phase. you can play with the image in memory. You can work with a
document in the same way you use
MacPaint. with a special image window. But Hertzfeld has added a series
of features to the Thunderscan software that give it functions that MacPaint doesn't have. You can use a
special hand icon to move large documents around in the image window
(unlike the first release of MacPaint.
which stored image information outside of memory on disk. Thunderscan
allows the document to slide freely).
You also can use the hand icon to
impart inertia. For example. if you
push the mouse in one direction. the
image will continue to slide after you

'
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Figure I: A scan dump. As Thunderscan scans a document. the image appears on the
screen display. It can be adjusted dynamically by resetting the contrast and brightness
gauges on the display. As each line is scanned. a scattergram of the scan appears on
the Light Intensity Gauge. In the lower left corner a message reports on the progress of
the scanner. After the bit map of the image has been transferred to the Macintosh
RAM it can be edited with several MacPaint-style tools that are displayed as icons in
the upper left corner of the screen. The image also can be displayed in a larger window
accessible from the menu bar.
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have stopped, much like a piece of
paper slides along a table. In addition
to being intuitive, this feature lets you
move slowly or quickly around an
image.
Other MacPaint icon tools, such as
the pencil. FatBits, and cutting and
pasting, as well as inversion (changing black pixels to white pixels and
vice versa). are also available within
Thunderscan.
Documents created by Thunderscan
can be saved in one of two formats.
One is a special MacPaint format
yielding a 720- by 756-pixel document with I bit of information per
pixel. The second is a less-restricted
scan format that permits multiple bits
of information to be stored for each
pixel.
The range of possibilities that Thunderscan creates is fascinating. For example, Hertzfeld thinks that it might
put an end to the burgeoning market
for Macintosh predrawn images
because you can copy virtually any
image into the Macintosh memory.
A future project for Hertzfeld is a
Macintosh desk accessory (a small
program that runs in the background
under the Mac operating system) that
will permit Thunderscan to send scanning information out through the
Macintosh modem port while you
work in another program. This would
convert the Macintosh into a low-cost
(and multitasking) digital-facsimile
machine. Hertzfeld is also working on
a protocol that would enable the
Macintosh to print software code in
a format that could be scanned using
Thunderscan. Paper would then be
the medium for software distribution.
Hertzfeld believes that he could get
close to 40K bytes per sheet of paper.

MORE DELAYS FOR
MICROSOFT WINDOWS
In early October \984. Microsoft Corporation announced that it was postponing the introduction of its longawaited Windows software-integration
package until June 1985. Leo Nikora,
Windows product-marketing manager
at Microsoft. said that the company
was undertaking "a major redesign:'
in part because Windows' code cur-
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Several companies are
already comparing their
systems to the PC AT
to demonstrate their
systems' performance.

he is certain that it won't-his
rently takes up too much space and
evidence is the fact that a number of
also because several functions are not
the manufacturers of IBM PC-comrunning fast enough.
patible computers appear to have a
As recently as this spring, Microsoft
sizable stake in the success of Winwas hoping to achieve a minimum recommended system size of 192 K dows. Still, Microsoft is starting over
bytes. The most current technical in- again after investing more than a year
in attempting to develop a user interformation available on Windows
face for the IBM Pc.
states that Windows together with the
operating system occupies 156K bytes
CONVERGENT'S FAST NGEN
of memory; thus the currently recomAlthough criticism of the IBM PC AT
mended 256K bytes leaves only
about lOOK bytes for applications
hasn't been nearly as fevered as that
software-not much by today's
Convergent Technologies Inc.. a
leveled at the PCjr. there are some
doubters emerging. Why, some ex- Santa Clara, California, company is
standards.
Nikora said that almost all of Win- perts have asked, does the 80286 selling its NGEN "modular" workstadows is now written in the C language microprocessor in the PC AT have an tion based on the Intel 80186 microand that Microsoft plans to rewrite as artificially lowered clock speed? And processor to a variety of OEM supmuch as half of the program in 8088 why is the bus speed even slower than pliers. Last year the NGEN got off to
assembly language. Apparently
the bus speed for the IBM PC? A a slow start because of the scarcity of
number of companies are already the 80186, but, now Convergent claims
Microsoft is happy with the windowmanagement functions of the pro- comparing their systems to the PC AT to have shipped 50,000 systems.
The NGEN is built around a collecgram but feels that text management to demonstrate their systems' peris inadequate. Nikora said that Micro- formance.
(continued)
soft expects a twofold increase in text r - - - - - - - - - - - - - - - - - - - - - - - - - - - - performance after the code is rewritten, although he feels that the performance of the product is already
satisfactory on the IBM PC AT.
Microsoft is clearly worried that its
decision to delay Windows will lead
to a negative attitude in the marketplace. "We have to be careful that
Microsoft doesn't get the reputation
of giving up in the face of TopView;'
claims Nikora, referring to IBM's entry in the window-management fray.
He also maintains that Microsoft's
decision to delay the product introduction hasn't led to mass desertions
on the part of companies developing
applications software for Windows.
On the contrary, he said that there
was a general feeling of relief that they
were being given more time to get
their applications ready for market.
Microsoft is also looking for a way
to differentiate Windows from 1bpView, and the company appears to
have found one because the current
version of TopView is designed for a
character-based display. This will. at
least temporarily, be a selling point for
Windows, which functions only in a
bit-mapped environment.
Will Windows face the same fate
that befell Visi On? Nikora says that
Inquiry 156
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The NGEN is a quick
machine, and it has an
")('-Sus" that allows
16..hit DMA transfers
at speeds up to 4
megahytes per second.
tion of components; a separate video
display and keyboard connect to a
shoebox-size central processor. A
variety of add-ons such as RAM,
floppy- and fixed-disk drives, and
graphics components can be simply
plugged into the processor module to
expand the system. Convergent '!echnologies' own multitasking multiprogrammed operating system (eroS)
permits users to run MS-DOS,
CP/M-86, and Convergent's own flavor
of UNIX System V called Distrix.
It's a quick machine: the 80186 runs
at 8 MHz, and it comes equipped with
120-nanosecond RAM. The NGEN
has a proprietary "X-Bus" that allows
16-bit DMA (direct memory access)
transfers at speeds up to 4 megabytes
per second.
1b show off the performance of the
NGEN, Convergent sets it next to an
IBM PC AT and then has both systems
recalculate a series of Fibonacci
numbers in 2400 cells of a Multiplan
spreadsheet. It takes the NGEN 4.9
seconds to recalculate the series
while the PC AT finishes it in 11.8
seconds. This performance comparison may not be entirely fair, given
that Multiplan on the NGEN has been
ported to run under eros and in the
process its performance has been
considerably improved. However, the
demonstration gives ample evidence
that it won't be hard to improve on
the performance of the PC AT.

Thndem is known for its NonStop systems, such as the new TXP 32-bit.
transaction-processing computer.
Parallel processors and special software protects these systems from
breakdowns, which endears Thndem
computers to on-line users such as
airlines and banks.
The new Dynamite 654x family of
workstations provides the same features as the 653 x family of on-line terminals but adds both 3270 emulation
and personal computer features. The
Dynamite is built around the 8086
and can, it is claimed, run most IBM
PC software.
The two Dynamite workstations
(which will be built in Austin, '!exas)
differ in mass-storage capacity and
price. The 6541 has two 360K-byte
floppy-disk drives and costs $2995.
The 6546 has one 360K-byte floppydisk drive and a 10-megabyte harddisk drive and will cost $3995.

Both the 6541 and the 6546 have
12-inch green screens (for both text
and graphics) and 256K bytes of
RAM. The current options include bitmapped graphics and memory expansion to 640K bytes of RAM. The
Dynamite terminals interface directly
with Thndem's 5540 and 5541
printers.
Dynamite terminals come with MSDOS and GWBASIC. The new Thndem
software includes IXF and PCformat.
IXF (and associated information exchange facilities) can transfer data
from files on a Thndem NonStop system to a Dynamite workstation. peformat converts such files into MS-DOScompatible files.
Is Dynamite just another "compatible"? Thndem says it isn't because,
while the Dynamite can run most IBM
PC software, it isn't supposed to be
an IBM PC competitor: it's designed
(continued)

EXPLOSIVE COMPATIBLES

Thndem Computers Inc. has a new
workstation and some associated software aimed at the IBM PC crowd.
Inquiry 157

FEBRUARY 1985 • BY T E

375

ALL AiRLINEs EPARTFROM TmsTERMINAL.
Presenting Travels~
••• new from CompuSene
andlWA.

Besides Travelshopper, CompuServe
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COMPANIES MENTIONED
CONVERGENT TECHNOLOGIES INC.

TANDEM COMPUTERS INC.

2500 Augustine Dr.
Santa Clara, CA 95051
(408) 727-8830

19333 Valleo Parkway
Cupertino, CA 95014
(800) 482-6336

INTEL CORPORATION

'IHUNDERWARE

I5I Blue Ravine Rd.

19 Orinda Way, Suite G
Orinda, CA 94563
(415) 254-6581

Folsom, CA 95630
(916) 351-8080
MICROSOFT CORPORATION

10700 Northup Way
Bellevue, WA 98004
(206) 828-8080

specifically to work with 'Tandem's bigger transaction machines.
REMEMBER BUBBLES?

Intel's Non-Volatile Memory Divisionone of the few companies still in the
bubble-memory game-has a couple
of new removable bubble-memory
cassette kits: the BCI<-10 and the
BC1<-12. Both provide a I-megabit
cassette. The BCI<-12 prototype kit
costs $495 and has a limited temperature range (10 to 55 degrees Celsius).
The BCI<-IO production kit costs $605
and can survive a greater range of
temperatures (0 to 65 degrees
Celsius). The kits include the necessary support chips for the bubble
memories and an SBC-258 board interface with a ribbon-cable output so
you can just hook the kit up and start
writing software. Intel is proud of the
simplicity of these kits; they use only
six support chips where earlier bubble systems required many more.
The Intel facility in Folsom, California, is getting a new fabrication line
to make 4-megabit bubble chips; the
standard I-megabit chips will now
probably be phased out in 1985 or
1986. Moving from 4 to 16 megabits
on a chip (by shrinking the loops) will
be difficult and should take several
years-the 4-megabit chips already
depend on the advanced, expensive
technique of X-ray lithography.
Bubble memories aren't found in
many personal computers; the expense just can't be justified for routine

applications. Some portables-the
Grid and the Sharp-do use bubbles,
which allow mass-storage with low
power use. A few add-on boards have
appeared (such as the Helix board for
the IBM PC) that exploit the non-

Inquiry 158

volatility of the bubble chips. While
both the Grid and the Helix products
use Intel bubbles, the Sharp portable
uses Japanese bubble chips. If fabrication costs can be brought down to a
reasonable level. bubbles could be
the storage device of the future,
though early hopes have long since
faded.

A BWE NOTE
Rolm-the telecommunications equipment maker-has frequently been
used as an example of the Silicon
Valley workstyle because it offers such
employee benefits as flextime, sabbaticals, and a multimillion-dollar
recreation center. lWo senior IBM officials appeared at Rolm to quell
speculation that the famous workstyle
would be threatened by the IBM buyout. Said one of the officials, "Contrary to what the press has said, we're
not here to drain the pool." •

FEBRUARY 1985 • BY T E

377

~o(e

M
Nowthere'sADowJones Software
for the MacintosliMcomputer.

In the beginning there was DowJones
Straight 1alk~
All across the country, Macintosh'" computers - and their
owners - are getting smart with just the information they
need: an electronic encyclopedia, business news and
information, the latest stock quotes, sports and weather
reports, airline schedules and .fu.res. Point, click, Dow Jones
ews/Retrieval~and other leading electronic information
services are at your fingertips.
In fuct so many Macintosh computers are getting smart
that Straight Talk is a best seller.

Now there's more.
Introducing DowJones Spreadsheet link'" and
Dow Jones Market Manager PLUS'" - new software for the
Macintosh computer.

DowJones Spreadsheet Link adds brainpower to your
collect the financial information you need from News/Retrieval and - click - Spreadsheet
Link automatically downloads it into your spreadsheet.
DowJones Market Manager PLUS makes portfolio
management as easy as using a mouse. With current stock
price information from News/Retrieval, the Market Manager
PLUS saves time in record keeping, giving you more time to
make smart investment decisions.
Call for more information on Dow Jones Software'"
for the Macintosh computer:
Multiplan~ spreadsheet. Just

1-800-345-8500 ext. 100
(Alaska, Hawaii, and foreign, call 1·215·789·7008 ext. 100)

DowJones
Software'"

Inquiry 97

•Madnto5h is a tradm'wk Iic..-rnsrd lO Appk Cof'I..,ulct Inc. Multiplan is a rqclscen:d trademark of Microsoft Corporatkm. O"W Jones Softw.lre is a Ir&k:.mark ofl)uw Jones & CoITfWlY, Inc. Dow J()ncsSl~laIk l'i a tndrmark u([)ow JOMS &
<:on..-ny, Inc. Dow.Jonn Nt-wsIRdrit"wl is a rqciSkrt.'d Iradcnwku(Ouw Jones & G:~ Inc. DuwJuncSSpn.-ad'iht.<t:lIJnk isa trademarlo:(MDO'wJ~&('.ompan~ Inc. D,JWJ()fk"S MarW.:'t Manaw:r PUIS iS2 tracknwtctJf[)(JIN)onc:s&
C.ompany, Inc. QJPfright C 19M Dt... jones &: Ownpany. Inc. All Ritchts Rnc.:M:d.
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The
Whitecha~

Computer
Works MG..1
personal
workstation
BY DICK POUNTAIN

Realizing a Dream
I

n previous columns I've documented
some of the activity in British low-cost
home computer design. Don't run
away with the idea that we can 0111y make
home computers, though. This month I've
been looking at a 32-bit graphics workstation that provides power roughly equivalent
to a VAX 11/7 50 at a starting price of £5500.
The machine is called the Whitechapel
Computer Works MG-I (see photo I). and
it is the first product from this start-up com~
pany (let's call them WCW from now on).
WCW was founded in April 1983 by Managing Director Timothy Eccles (a physicist
turned computer engineer who has worked
at Bell Laboratories, Logica, and Rank
Xerox) and 'Technical Director Bob Newman
(a computer science lecturer at Queen Mary
College in London). The company is located
in a new complex called Whitechapel'Technology Centre, which was created with
assistance from the city council to attract
high-technology industries back into the deindustrialized center of London; it seems to
be working. Design of the MG-I was begun
in August 1983 and carried through to production in barely a year, with the first units
shipped in September of 1984.
PERSONAL WORKSTATIONS

Dick Pountain is a technical author
and software consultant living in
London. England. He can be
contacted c/o BYTE. POB 372.
Hancock. NH 03449.

For several years I've permitted myself the
occasional daydream about what my (realizable) dream computer might be. It goes
something like this: a 68000 or 16032 (this
was before National Semiconductor decided that 32016 sounded sexier) processor
in a desktop box, a "clean" architecture with
lots of memory and straightforward in-memory bit-mapped graphics (but very high resolution), an on-board Winchester drive, and
above all. hardware assistance for rastergraphics operations. In other words, my
dream computer would be a personal computer (a la Apple 11) fed with anabolic
steroids, or alternatively, the Xerox Alto at
a personal computer price, I kept watching,
but it didn't quite happen. The Sage (now
Stride) looked interesting, but what's this-a

serial terminal? The Corvus Concept
showed us that even a 68000 runs out of
steam if asked to run the screen as well as
crunching numbers, but the Lisa and Macintosh continue to try.
The MG-I fits the bill exactly except that
it isn't quite in my price range. It isn't meant
to be, of course. WCW has single-mindedly
targetted it at the CAD/CAM (computeraided design/computer-aided manufacturing) personal workstation market. competing with machines like Sun, Apollo, and
Perq, which typically cost over four times
as much as the MG-!. These dedicated minicomputers are called "personal workstations" because only one person uses the
machine at a time (i.e.. they're not multiuser). but at upwards of £20,000 all but the
richest firms would require several designers or engineers to share one machine
on a rota.
Bob Newman, principal designer of the
MG-I, reasoned that if he adopted personal
computer rather than minicomputer design
techniques (no multiboard bit-slice processors, no demountable hard-disk packs,
no industrial fans), a colossal price reduction should be possible. He reasoned thus
at the same time that VLSI (very-large-scale
integration) technology had made it possible. Viewed this way, the MG-I is the first
truly personal workstation; not only will it
fit on a desk, but it's priced so that firms
can afford one per person: it costs about
the same as a full-spec IBM Personal Computer (PC) XT and less than a PC AT.
SPECIFICATIONS

The MG-I is driven by the NS32016 32-bit
virtual-memory processor chip, running at
8 MHz, and mounted along with all the
other integrated-circuit (lC) components on
a single personal-computer-style system
board. An eight-layer board is used to give
simpler routing for the conductors. This
board is held in a desktop casing with a
footprint slightly larger than that of an IBM
(continued)
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pc; the works are cooled by a single
miniature silent fan.
The 32016 is complemented by its
support chips, the 32082 memory
manager and the 32081 floating-point
processor, though the former is still
suffering from bugs, and WCW currently has it on a piggyback board
that contains its own hardware fixes.
Standard memory is 512 K bytes, expandable in 512 K-byte chunks up to
8 megabytes. At least lOOK bytes of
this memory is devoted to the bitmapped black-and-white display that
has a resolution of 1000 by 800 pixels.
A 17-inch (landscape format) monitor
with a display width of 150 characters
is included, and it can depict an A4
document page, albeit slightly reduced to fit the height. Mass storage
is provided by a single 800K-byte
floppy-disk drive and a choice of a
10-, 22-, or 45-megabyte Winchester
drive built into the case.
Peripheral expansion is catered to
by the bold step of adopting the IBM
PC bus. The MG-I internal expansion
unit has three IBM expansion slots
and IBM cards will work (with the proviso that suitable drivers have to be
written). Communication is via a builtin Ethernet interface for networking
MG-is to share the expensive laser
printers or plotters necessary to print

on the high-resolution screen. An
RS-232C port enables a local draftquality printer or modem to be
attached.
The operating system is Genix, a
Berkeley 4.1 UNIX customized by
WCW to support the MG-l's graphics
abilities, for which optimized C. FORTRAN, and Pascal compilers are
offered.
RASTER GRAPHICS

A CAD/CAM workstation has very
specific requirements (which I believe
are, in the main, also the requirements
for future personal computers). It is
by definition an interactive system
that dictates very fast response times
even for the most complex operations.
It must be capable of very-highresolution graphics. In a low-cost
machine this has to be achieved by
using a direct refresh bit-mapped
screen. Personal computer users are
quite familiar with bit-mapped graphics; it's the rule rather than the exception. However. in the CAD/CAM business it isn't yet the rule, but one technique among many; random-scan vector displays still are in use. and where
a raster display is used it frequently
has a dedicated frame buffer separate
from main memory.

Photo I: Tfle Wflitcflapel Computer Works MG-l uses tfle National Semiconductor 32016
32 -bit virtual-memorij processor cflip.
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WCW decided that the bit-map data
should be in main memory (just like
an Apple II or IBM PC) so that multiple screen buffers could be utilized; animation then can be achieved
by building one screen while another
is being displayed. The other advantage of haVing the bit map in main
memory is that it simplifies the use of
RasterOps as the primitive graphics
operations.
RasterOp (called BitBlt for Bit Block
Transfer, at Xerox PARC IPalo Alto Research Center!) is a fast algorithm for
doing bit-mapped graphics. Anyone
who has written a BASIC program to
draw a circle knows that it takes a long
time to move that circle (by redrawing it again somewhere else); the computation of which points to plot is
wastefully repeC;lted every time the circle is drawn. RasterOp, in a nutshell.
says "don't redraw the circle, move the
bits that make up the first circle:' Rectangular areas of the screen data
(called "rasters") are directly moved
about in the bit map using raster
block-move operations (RasterOp).
Unlike, for instance, simple Z80 block
moves, with RasterOp you can do
Boolean operations (AND,OR,XOR)
between the destination and source
rasters so you can get effects like overlapping transparent backgrounds or
use mask rasters to clip shapes. Much
of the theory and practice of this kind
of graphics was worked out at Xerox
PARC in the 1970s (by the Smalltalk
people, among others), and it lives today in the Lisa and Mac. (For more information on Smalltalk, see the
August 1981 BYTE.)
Display systems based on RasterOp
tend to be homogeneous; there is no
distinction between "text" and
"graphics:' All text characters are
handled as rasters, and this is what
makes the plethora of different type
styles possible on the Macintosh.
Because of this total reliance, the efficiency of RasterOp becomes critical.
There are two computation problems when using RasterOp; what to
do if a raster (which is defined in bit
coordinates) doesn't lie nicely on byte
or word boundaries, and how to find
the actual memory addresses of the

BYTE U.K.

lines in a raster (don't forget that successive lines in a rectangle on the
physical screen aren't contiguous in
memory). The amount of computation involved can bring even the most
powerful of the new microprocessors
to its knees if it has to do the computation every time it wants to write
a character or scroll the screen in addition to all its other duties.
Having decided on a 1000 by 800
screen (the minimum for a serious
CAD display), WCW was committed to
a lOOK-byte bit map. It's often necessary to treat the whole screen as a
raster (e.g" when scrolling) so you
have to be able to deal with single
graphic objects of up to lOOK bytes
in size. The main design question has
now answered itself. A 32K-bit processor is necessary to efficiently
manipulate objects larger than 64K
bytes. When writing a program on the
MG-l in C. for example, you can pass

the whole screen as a single array.
.WCW then decided to provide a
separate video processor to handle
RasterOps; this unit performs the
shifts to align rasters to word boundaries, masking, and Boolean operations. It also calculates the addresses
of rasters and feeds them to the
microprocessor. The 32016 isn't
loaded with any of these chores.
By employing some tricky design
techniques, including a 64K-bit-wide
memory bus, WCW has managed to
attain a flickerless 60-MHz screenrefresh rate using industry-standard
I 50-nanosecond memory chips. The
total memory bandwidth available is
200 MHz, giving sufficient leeway for
the 32016 to access memory with effectively no wait states.
The 32016's demand-paged virtual
memory means that the data for a
single screen might be scattered all
over physical memory in different

CAD SYSTEM
CALL

$25.85
$19.79

VERBATIM DS/DD
VERBATIM SS/DD

All Plotters. Digitizers, Software and
Training, one place for all your needs.

COMPUTERS
IBM PC 64K 1 DR
$1449
IBM PC 256K 2'12 HT DR
$1630
IBM PC 256K HT DR + 10 MB
$2699
SANYO 555-2. (2) DS/DD+SOFTWARE $999
SANYO 555-2 (2) DS/DD+MON+8 .. $1399
IBM PC XT 256K. .
.
$3848
IBM PORTABLE
CALL
SANYO 555-2+COLMON
+5 SOFTWARE.
. .. $1599

SOFTWARE
SYMPHONY
LOTUS 123 .
.
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.
WORD STAR PROPACK .
OTHER SOFTWARE
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. $397

1200 BAUD AUlD Dtal. Aula Answer, AUIO Log On. File

$469
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$289/$398
" $348

MONITORS
AMDEC 31OA. .
AMDEC 1H .
.
PRINCTON GRAPHIC HX 12 .
SANYO.
.
TAXAN RGB
,
PGS MAX 12
,

CABLE......
.. .... $19
OKIDATA 92P . .
$395
OKIDATA 93P ..
. ... $625
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BROTHER HR 15/HR 25 .' ... $398/659
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EPSON LO 1500
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HAYES 1200 MODEM.
HAYES 1200B
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DISC DRIVES

DISKETTES

2D Starting at $9,999.99
3D Also Available -

pages. Rather than waste time reorganizing these fragments into a contiguous lOOK-byte block. the video
controller maintains a page map so
that it always knows where its images
are stored.
The result of all these design decisions is spectacularly fast graphics
operation combined with easy programming in high-level languages.
Rasters can be created and processed
anywhere in main memory and then
moved onto the screen. As many
screens as memory allows can be
beld in memory simultaneously. and
with virtual memory, "memory allows"
has a broad meaning. The MG-I
employs a two-level paging system
similar to that on the VAX.
At a somewhat higher level. WCW
has implemented the GKS (Graphical
Kernel System) graphics standard,
which is more suitable for CAD/CAM

Sunnyvale
Fremont
San Francisco
Walnut Creek

EVEREX COGITO 10 MB INTL ... $848
SIGMA 10 MB INTERNAL. . .
. $875
TEAC - '12 HT for IBM 360K.. . .. $149
SHUGART 455 for IBM 360K. .. $155
TANDON10~2

$170
$199
. $195
. $135

IBM DISC DRIVE
CDC DRIVE for IBM . . .
TEC '12 HT for IBM 360K .

HARDWARE
PC PEACOCK
HERCULES CARD.
64K RAM SET
AST 6-PACK 64K/256K
AST MEGA PLUS 1164K
KEYTRONIC KEYBOARD 5151
TELMAR GRAPHICS
EVERX BOARD
,
OTHER HARDWARE
SIGMA MAXMISER .... , . , ,
8087 CHIP. . . . . . . . . . . .
QUADBOARD
PLANTONIC PLUS

.. $234
. . $313

$42
CALL
CALL
.. $209

$485
.. CALL
CALL

$249
. . $178

$278
$385

LEASING ARRANGED UP TO $I MILLION AT
LOW RATES, CAN INTRODUCE YOUR NEW
PRODUCTS TO MARKETS. UPGRADE YOUR
PRESENT COMPUTERS WITH 10MB PLUS
HARD DRIVES. COMPANY P.O. WELCOME.
MC/VISA + 3% CASH PRICES SUBJECT TO
STOCK ON HAND. OPEN 7 DAYS.
665 Grape Ave.
39138 State St.
690 Market St.
1987 No. Main St.

(408)
Town
(415)
(415)

732-6200
& Faire Center
397-1311
945-8011
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Memorex seals its flOPPY discs with a
process it developed, called Solid·Seam
Bonding. This seals shut every inch of
every seam of every Memorex floppy
disc.
PLUSllf you call, write, or utilize reader
service In response to this ad-we'll
send you our full·range catalog of computer supplies with Special Offers good
for further savings on Memorex disK·
ettes and many other Quailty products.

LYBEN COMPUTER SYSTEMS
1250-E Rankin Dr., Troy, MI 48083
phone: (313) 589·3440

Simply #1 In service & Reliability
CERTIFIED 100% ERROR-FREE
Inquiry 190

I.B.M. Compatible
Case $100.00
KeyBoard $149.00
Motherboard without
BIOS $2S0.00
Power Supply 130
Watt $150.00
Multi Function Card
$170.00
Color Graphic Board
$185,00
Floppy Disk Control
Card $160.00
CP-80 Printer
$169.00

PROM 8200 (FAST
UNIVERSAL TYPE
EPROM & PROM
PROGRAMMER) Call
EPROM: 2716, 2732,
2732A, 2764, 27128,
27256, 2516, 2532, 2564
Prom: ANY KIND

Apple Compatible
Ie Tester Card
$125.00
2-80 Card $40.00
80 Column Card $50.00
Disk Drive $149.00
(APPLE OR I.B.M.)
14 inch Monitor $89.00

ALL PHONES
CALL NOW (312) 280-7610
DIST. WANTED
CUSTOM PRODUCTS

HOFFMAN INT'L
600 N McClurg CT. STE. 309A
Chicago, Illinois 60611
Inquiry 138

6800/6809
Micro Modules

Inquiry 332

applications programmers than are
the raw raster-graphics primitives.

1/0 HARDWARE
The adoption of virtual-memory UNIX
together with the constraints imposed
by the high-performance display
places extraordinary demands on the
hard-disk subsystem.
Again Newman broke away from
minicomputer design practices and
went for a solution taken from the personal computer domain: a central
DMA (direct memory access) controller rather than complex multiple
buses. The single-chip DMA controller
can load consecutive blocks to any
page in memory and \l.oorks fast
enough to do without buffering; there
is a direct path from memory to the
Winchester disk. In one rotation of the
disk a whole track can be loaded,
shotgun fashion, into a scattered
selection of pages. Apart from performance and cost benefits, this scheme
has the virtue of providing DMA service for any IBM expansion cards
fitted to the expansion bus.
The Ethernet controller can't be as
simple because Ethernet requires
devices to receive its packets of information without warning and at very
high speed. With Ethernet. buffering
was found to be necessary under
operating system control using a second DMA device.
OPERATING SYSTEM
Having decided upon the 32016,
WCW was faced with the crucial
choice of an operating system. UNIX
turned out to be the only commercially widespread operating system that
could support 32-bit virtual memory
and had a reasonable software base.
The fact that UNIX was designed for
timeshared multiuser systems and has
no support for graphics didn't help.
National Semiconductor already
had Genix, based on UNIX System II
with the BSD (Berkeley Software
Distribution) extensions, available for
the 32016. WCW had to do considerable work to get satisfactory performance in a single-user. interactive,
graphics-based application quite
unlike that for which it was designed.

One of the biggest problems with
UNIX is its poor response time to interrupts. Like most modern workstations, the MG-I uses a mouse for cursor control and a mouse works by
sending interrupts to the operating
system to say that it's moved. If UNIX
is busy elsewhere, cursor movement
will start to lag noticeably behind
mouse movement. thus destroying
the visual illusion upon which mouse
control is based. It's like driving a car
with a flexible rubber steering wheel.
Newman, typically, went for a hardware solution. The cursor is 110t represented in the main bit map as on
most other systems. Instead another
coprocessor is employed to read the
mouse position continuously. and the
64-pixel cursor is produced in a small
separate memory, then video-mixed
with the main display. UNIX and the
main processor are only interrupted
when some action is to be taken, i.e.,
a mouse button has been pressed.
This same coprocessor handles the
"soft" keyboard too, which makes it
earn its keep.
Another problem arises with the
windowing system, for which UNIX's
process communication system is not
ideal. WCW is working on the window
manager and has decided to treat it
as a user program rather than an extension to the UNIX kernel. This will
permit experienced users to modify
it if they wish.
One of the great dangers with UNIX
is system corruption on shutdown;
you can't simply switch off the power
on a UNIX system as you can with
CP/M or Ms.-DOS and expect it to
come back up unscathed. Huge
amounts of housekeeping and reshuffling need to be done before UNIX
can be put to sleep. Because personal
computer users are used to a more
cavalier attitude toward their
machines, WCW took a leaf out of
Lisa's book and provided a soft power
switch. When you hit the "power-off"
button, power is not disconnected immediately; instead an orderly UNIX
shutdown is initiated while you are on
your way down the stairs to catch your
bus.

A NewAge Dawns for
Microcomputer Programming
PROMAL™ is innovative.
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PROMAL FEATURES
COMPILED LANGUAGE
Structu'ed procedural language
vvith indentation
Fast, l-passcompiler
Simplified syntax requirements
No line numbering required
Long variable names
Gabal, Local, & Arg variables
Byte, Word, Integer & Real types
Dec or Hex number types
Functionsw/passed arguments
Procedures wi passed arguments
Builtin I/O library
Iways,strings pointers
Control State';'ents: IF-ElSE, IF, WHILE,
FOR,CHCXJSE,BREAK,REPEAT,

INQUDE, NEXT, ESCAPE, REFUGE

Compiler I/Ofrom/to disk or memory

EXECUTIVE
Command aiented, w/line editing
Nlemoryresident
Allows multiple user programs in
memory at once
Function key definitions
Program abort and pause
22 ResicJentSyStem commands,
8 user-defined resicJentcommands,

~orcommand

recall
no limiton disk
commands
I/O Re-direction to disk or printer

Wanted To.
m~~:jobS
And For I~!?J!:!:5G~0de~~SIze!!~~!L~_1i8!!!!4-~255~+3i9:!!!~...:!1!81Y...!~+-_-IlIline
95•
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"7.
11J6!!!!2!!.!1Ime!!tl!secs!!:!!Q...__
Elec:lltion1lmc(secs.)
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<490

630

51

55
.15

Full-screen,cursordriven
Function key controlled
insert, delete, search
1.oIId1lmc(secs.)
3.51
3.8
63 11.2 235
String search and replace
Block copy, move, delete &write tol
L!85~L=-..L..=..!":3!!9U....!108!!..L_.J11 read from file
Autoindent,undentsuppat

)

PROMAL
MOW AVAILABLE FOR:

Commodore 64 (with disk drive)
Apple lie (with extended 80 column card, 128K and ProDos)
Apple Ilc (with ProDos)
AVAILABLE 1M APRIL FOR:

IBM PC/PCjr.

II
As the benchmark results in the
table shON, PRO'v\AL is much
faster than any language tested.
From 7Cffo to 2000% faster! And
it generates the most com pact
object code. The PRO'v\AL
com piler is so fast that it can
compile a 100-line source
program in 10 seconds or less.
And, not only is it fast in compile
and run time, it also reduces
programming development time.
PROMAL Is easy.
It's easier to learn than Pascal or C
or FORTH. It makes use of pavverful structured statements, like IFELSE, WHILE, REPEAT, FOR, and
CHOOSE. Indentation of statements is part of the language's
syntax, so all programs are neatly
and logically written. There are no

For quicker response on credit
card orders, call: Toll Free

1- 800 -761 -7874
In Me: 919-787-7703
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43 Machine-language commands
Nlemoryresident
Call by name with arguments
I/O, Edit, String, Cursor control
and much more

send me my copy r:J PIKlMN..

_

SYSTEM (chedc ooe)
Commodore 64
0 ,4,pple lie
,4,pple lie
PIKlMN.. ~ Desired (chedc ooe)
PIKlMN.. (for systems listed abo.ie) S4995 plus S500 for shipping and handling at. total cost
r:J S54.95. Satistaction guaranteed.
PIKlMN.. Develaper's Version S99.9S plus S500 for shipping and handling for • total cost r:J
S104.95. Indudes l61Imted rUl·time distribWon license. Satisfaction guaranteed.
PIKlMN.. demo disl<ette SI000 for the disl<ette plus S2.50 for postage and handling for. total
cost r:J SI2.50. (Norl·refLndabIe.)
o My chedc is enclosed.
0 _
charge my purchase to my .. 0 Visa 0 MasterCard

o

o

o
o
o

CardNcmber

Expiration Date
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Address

North Carolina residents add 4.1/2%sales tax.
line numbers to complicate your City, State, Zip
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completely And with the full)
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SYSTEMS MANAGEMENTASSOCIATES
screen editor, you can speed
3700 Computer Drive, Dept. PB-2
through program development
Raleigh, North Carolina 27609
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Hardware solutions
are becoming cheaper
than writing software.
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8051/52 DEVELOPMENT BOARD

8051-Based Single-Board Computer with
Monitor/Debugger
.4 28-pin byte-wide
sockets; monitor will
program EEPROMS,
.Perfect for System
Development and
~
Educational Applications
•
5335

~
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_DInterpreter I Compiler
• dBASE II" source compatible
• Runs 3-20 times faster than dBASE 11
• Up to 48 fields per record
• Full type-ahead capabilities
• Provides compact object code and
program security
• Twice as many memory variables
as dBASE II
• Sophisticated online manual and
HELP facility

MS· DOS $395

AOSIVS $995

~~Bi~~~~OR~xl~~.~
Bowling Green. OH
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Other little goodies include a
battery-backed real-time clock/calendar and CMOS (complementary
metal-oxide semiconductor) RAM
(random-access read/write memory)
area for holding system information
to assist service engineers in maintenance and fault tracing.
SOFTWARE
WCW does not intend to become a
supplier of CAD/CAM software. The
sort of client they are aiming the MG-I
at will typically have some existing
software system or will have a
specification for such a system and
the capability to write it. WCW will
provide an operating system with
graphics support (included in the
machine's price). the GKS Kernel. a
window manager. and three highquality compilers for Pascal. C. and.
in recognition of its huge existing software base. FORTRAN.
THE FUTURE
There's no point in pretending that the
MG-l is a personal computer in its
present form. It's an extremely powerful and cost-effective tool for engineers. designers. and possibly artificial-intelligence researchers, but it requires a plotter or a laser printer to
provide proper hard-copy output
(hence the Ethernet). A serial dotmatrix printer could only produce
text output for program listings.
As a personal computer user I am
interested in the MG-l because the
design decisions embodied in it are
relevant to the next generation of personal computers. In particular. Bob
Newman's philosophy of "do it in
hardware where you can" is at odds
with current thinking in certain large
corporations, where a reliance on
software solutions seems to be based
on highly optimistic estimates of the
power of the new microprocessors.

Besides, we are entering an epoch in
which hardware solutions are becoming cheaper than writing software.
At the moment. the Macintosh is by
far the cheapest personal computer
using advanced raster graphics. Could
the functionality of an MG-I be had
for the price of a Macintosh? The
32016 chip set is still terrifyingly expensive and constitutes a significant
fraction of the hardware costs. but this
factor should ease in coming years as
the various 32-bit chips get into
volume manufacture. Similarly. the
price of 256K-bit memory parts and
of Winchester disks is steadily falling.
Custom gate arrays could do away
with most of the discrete logic used
in the MG-1. Perhaps most significant.
though. is the new generation of
graphics coprocessor chips that are
on the way; for example INMOS's
G213 Graphics Controller promises
BitBlt at 8 million pixels per second.
Laser printers are tumbling in price
(witness the Canon). or perhaps one
of the more potent dot-matrix printers
like the Epson LO-1500 could be persuaded, like Apple's Imagewriter, to
perform as a fast graphics device.
Speculation aside. a most exciting
prospect arises because the MG-l
possesses sufficient brawn to support
the Xerox Smalltalk language system.
Newman is enthusiastic about Smalltalk and sees it as a possible development. though the marketing people
are not yet convinced that a real demand exists. 1ektronix announced the
HS 4404 Artificial Intelligence System
with Smalltalk-80 at $14,9 50-the
cheapest Smalltalk system so far (see
What's New, October 1984 BYTE.
page 39). You won't need a spreadsheet to work that out an MG-l
should do it for about half that price
with a laser printer thrown in. This
would at least put Smalltalk into the
hands of educational institutions. but
it remains well beyond private
pockets. More's the pity.
WCW should have a subsidiary in
the US. in operation by the time this
column is printed. Contact Whitechapel in the UK. at 75 Whitechapel
Rd.. London EI. England. BYTE hopes
to review the MG-I in a future issue. _

Train for the Fastest Growing Job SkiLl in Amenca

Only NRI teaches you to service and
repair all computers as you build
your own 16·bitISM-compatible
micro
As computers move into
offices and homes by the millions,
the demand for trained computer
service technicians surges forward.
The Department of Labor estimates
that computer service jobs will actually
double in the next ten years-a faster
growth than any other occupation.

Total System T,aining
As an NRI student, you'll get total
hands-on training as you actually build your
own Sanyo MBC-SSD-2 computer from the
keyboard up. Only a person who knows all
the underlying fundamentals can cope with
all the significant brands of computers. And
as an NRI graduate, you'll possess the upto-the-minute combination of theory and
practical experience that will lead you to
success on the job.
You learn at your own convenience, in
your own home, at your own comfortable
pace. Without classroom pressures, without
rigid night-school schedules,
without wasted time. Your own
personal NRI instructor and NRl's
complete technical staff will
answer your questions, give you
guidance and special help
whenever you may need it.
The Exciting Sanyo
IIIBC·550·2- You,s
To Keep
Critics hail the new Sanyo as
the "most intriguing" of all the
IBM-PC compatible computers. It uses the
same 8088 microprocessor as the IBM-PC
and the MS/DOS operating system. So, you'll
be able to choose thousands of off-the-shelf
software programs to run on your completed
Sanyo.
As you build the Sanyo from the
keyboard up, you'll perform demonstrations
arid experiments that will give you a total
mastery of computer operations and
servicing techniques. You'll do programming
in BASIC language. You'll prepare interfaces
for peripherals such as printers and joysticks.
Using utility programs, you'll check out 8088
functioning. NRl's easy step-by-step
directions will guide you all the way right
into one of today's fastest growing fields as a
comp!Jter service technician. And the entire

NRI is the only home
study school that
trains you as you
assemble a topbrand microcomputer. After
building your own
logic probe, you'll
assemble the
"Intelligent"
keyboard ...

system, including all
the bundled software
and extensive data
manuals, is yours to
keep as part of your
. .
trammg.
~
100.Psge r,ee
Catalog Tells

1II0,e

Your NRI Course Includes
a Sanyo MBC·550-2 Computer
with 128K RAM, Monitor, Disk Drive,
and "Intelligent" Keyboard; The NRI
Discovery Lab"', Teaching Circuit Design and
Operations; a Digital Multlmeter; Bundled .
Spread Sheet and Word Processing Software
Worth $1500 at Retail-and More.

... then install
the computer
power supply,
checking all the
circuits and
connections with
NRI's Digital
Multlmeter. From
there you'll move
on to install the
disk drive and
monitor.

Send the postage-paid reply card today
for NRl's big l00-page color catalog, which
gives you all the facts about NRI training in
Microcomputers, Robotics, Data Communications, TV/Videol Audio Servicing,
and other growing high-tech career fields.
lf the card is missing write to NRI at the
address below.

1#1ifllscHOOLS
McGraw·Hill Continuing Education Center

3939 Wisconsin Avenue, NW . ~'!~
Washington, DC 20016
It"\.
We'D Give You Tomorrow.
IBM Is a Registered Trademark of International
Business Machine Corporation.
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Isyour ca1culator-A-~GA
program.m.ed for success?
Move up to the TI-66. The easy 512 step programmable.
You're in the fast lane now, and the
last thing you need is a calculator that
slows you down. Thats why you need
the TI-66 programmable calculator

from Texas Instruments. The TI-66
offers full programming power and
flexibility so you can handle complex
and repetitive math problems quickly,
easily, and with fewer keystrokes.
Its 512 merged program steps and
over 170 built-in scientific, engineering, and statistical functions make for
powerful programming. And its sleek,
streamlined design makes for easy use.
Its Algebraic Operating System lets
you key in problems as they are written, left to right. And its lO-digit
angled Liquid Crystal Display not
only makes it easy on your eyes, but
provides alphanumeric notation of

your program steps so you can make
easy modifications as you go along.
The keys are readable and large
enough for your fingers. The guide
book is a quick study. And at $69.95
suggested retail, the price is easy. So
instead of spending extra time on
routine calculations that won't get
you noticed, promote yourself with
the TI-66 programmable

calcUlatoc

TEXAS

INSTRUMENTS
Creating useful products and services for you.
Inquiry 311

Copyright © 1984 Texas Instruments Incorporated.
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Mass.. Marketed Software
Both sides
of the Lotus
lawsuits
BY ROBERT GREENE
STERNE AND
PERRY'. SAIDMAN

Robert Greene Sterne and Perry j.
Saidman are attorneys with the
computer-law firm Saidman. Sterne.
Kessler. & Goldstein in Washington.
DC. They are also contributing
editors for BYTE. They can be
contacted clo BYTE. POB 372.
Hancock. NH 03449.

T

his is the first of our columns on
computers and law. and a few
words are in order. As contributing
editors. we will examine state-of-the-art
computer-law issues. Since the law lags
behind the technology and the technology
is evolving at a rapid rate. legal systems
everywhere are being confronted with such
novel legal questions as legal protection of
application and operating-system software.
user rights against vendors for defective
hardware and software. ownership rights in
microcomputer technology created by independent contractors. and the right to
publish protected software in user magazines. The resolution of such questions will
shape the microcomputer industry in the
years ahead. In our columns. we will address a given computer-law issue. present
the arguments and legal precedents. if any.
on either side. and let you decide which is
more persuasive. This. we hope. will foster
an awareness of computer-law issues.
THE LOTUS LAWSUITS
LDtus Development Corporation has started
the next round in the legal prizefight between software vendors and users of massmarketed software packages. In the winter
of 1983/84. LDtus filed a lawsuit against'
Rixon. a maker of modems and multiplexers in Silver Spring. Maryland. alleging that
Rixon personnel have made more than 10
unauthorized copies of LDtus 1-2-3 and associated documentation. The suit was
quickly settled. According to the trade
press. Rixon agreed to a permanent injunction against unauthorized copying and paid
LDtus an undisclosed sum of money. The
suit received widespread publicity and sent
shock waves through corporate America.
. Flush with victory. LDtus filed suit in July
1984 against Health Group Inc. (HGI). LDtus
alleged that HGI had made several unauthorized copies of the LDtus 1-2-3 disks
and delivered them to its hospitals and
nursing homes in the southeastern United
States. The suit was settled by consent

decree in September 1984. a little more
than two months after it was initiated. As
Rixon did. HGI agreed to a permanent injunction against unauthorized copying and
paid LDtus an undisclosed sum of money.
This suit also has received widespread publicity.
These two lawsuits appear to be the
beginning of a wave of such suits by software vendors against institutional usersman ufacturers. service organizations.
governmental bodies. schools-whose personnel are making unauthorized copies of
mass-marketed software packages. This activity seems to be enormous and growing.
Depending on whom you talk to. estimates
range from 1 to 20 unauthorized copies for
each authorized copy. These unauthorized
copies represent an enormous amount of
money: estimates place it in the hundreds
of millions of dollars.
Top executives at several large software
houses have indicated to us that they are
seriously thinking of following LDtus's lead.
We also know from discussions with top
lawyers at several large companies and
governmental agencies that a massive
cleanup campaign is afoot as organizations
silently trash their unauthorized copies.

LEGAL ISSUES INVOLVED
All this has started a spirited. and often very
heated. debate between vendors and users.
Vendors see this as a market-correcting
mechanism for keeping institutional users
"honest:· Many users grudgingly agree but
wonder if the vendors might not be biting
the hand that feeds them. A vocal group
of users vehemently disagrees with the vendors and charges that this is nothing more
than an attempt to intimidate us .[S into
paying inflated license fees. The users warn
that the upshot of this will be a loss of
creativity and freedom as big business
tightens its grip on the microcomputer
market.
In its suit against HG!. LDtus alleged six
(continued)
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Lotus claimed
maximum statutory
damages of $ 50,000
for each unauthorized
copy plus court costs.
legal theories (called counts) to support the legal remedies sought. including a permanent injunction
against unauthorized copying. compensatory money damages. lost profits. statutory money damages. attorneys' fees. and court costs. If the
Lotus Development Corporation had
been awarded relief on all counts in
the amounts alleged in the complaint.
HGI would have been out more than
2 million dollars.
Count one alleged that HGI had
willfully infringed the Lotus copyrights
on Lotus 1-2-3. Lotus stated that it
owned two copyright registrationsTX 1-233-501 and TX 1-233-502-in
the Lotus 1-2-3 packages. which include the user's manual and the software disks. It stated that the two
registrations had effective dates prior
to the date on which infringement
began. This was important. since
Lotus could not receive statutory
damages or attorneys' fees for any infringement that occurred before the
effective date of the copyright regis-

trations. Lotus also stated that all
lawful copies of Lotus 1-2-3 had carried a proper copyright notice. It alleged that since the infringement was
willful. it was entitled to attorneys'
fees and statutory damages of
$50.000 for "each act of infringement" (Le.. each unauthorized copy!) in
addition to a permanent injunction
and court costs.
Court decisions have been handed
down that find that application software is entitled to copyright protection and that verbatim copying constitutes copyright infringement unless
it is authorized by agreement or by
law. Further. the Copyright Office
routinely grants copyright registrations for application software that is
in compliance with the registration requirements. What is of great significance in count one is that Lotus alleged that it was entitled to statutory
damages in the maximum of $50.000
for each unauthorized copy. Section
504(c) of the Copyright Act of 1976
states that the copyright owner may
receive instead of actual damages and
profits "an award of statutory
damages for all infringements involved in the action. with respect to
anyone work ...." Statutory damages
range from $100 to $50.000 depending on whether the infringement is innocent or Willful. While the court has
considerable latitude in the actual
dollar amount. many legal experts
argue that the language of Section
504 and its legislative history do not
permit the court to multiply the

statutory-damage dollar amount by
the number of unauthorized copies.
There do not appear to be any legal
decisions that have addressed this
precise issue.
The resolution of the statutorydamage issue will have far-reaching
practical effects. If Lotus were correct
in its interpretation and if the court
agreed that it should receive the maximum $50.000 for each infringing
copy. then Lotus would have received
1 million dollars for 10 unauthorized
copies of Lotus 1-2-3 (multiplied by
two since there were two copyright
registrations). If Lotus were incorrect in
its interpretation. then it would have
received $50.000 for the 10 unauthorized copies. Compare these
two amounts to $4950. which is
calculated by multiplying the 10
unauthorized copies by $495 (the
suggested retail price for Lotus 1-2-3).
Under the 1909 Copyright Act. the
current law's predecessor. some court
decisions multiplied "in lieu" damages (similar to statutory damages) by
the number of infringements of a
single work. Fine lines were drawn as
to the number of infringements. For
example. one factor was whether the
unauthorized copies were made all at
once or over a space of time. Essentially. courts were finding ways to
justify the multiplication approach in
situations where a large number of
unauthorized copies had been made
of a single work and they felt that only
one statutory amount was insufficient.
Supporters of the Lotus interpreta-

Compact, low-cost switching systems
Available in Serial RS232, Parallel
Centronics and IBM P.C. Parallel.

For connecting several printers to one computer port
or for connecting one printer to several computers.
Our Centronics and RS232 transler switches are
designed to last a lifetime. The internal slide switch is
a high Quality dust sealed type with a life expectancy
of 15,000 operations (silverfsilver alloy contacts).
The RS232 and IBM compatible parallel transfer swit·
ches employ female connectors (OB25S style) With
gold plated contacts and have hex female stand offs
installed.
The CentronIcs transler SwitCh uses lema Ie connec·
tors with gold plated contacts and bail lock retainers.
All components are assembled on a hIgh quality P.C.
board to minimize cross talk between lInes.

OPERATION
CS12. IS12. PS12
Select 1 Oul 01 2 cenler POSlllon 011
CS13 PS13
Seleci 1 oul 01 3
CS 12
Serral RS232 sWllches lines 2·6 B 15 17 20 22

388

BY T E • FEBRUARY 1985

IS12.IS13 IBM parallel. SWitches hnes 1·17. 19. 20. 21
C513 PS13 Parallel CentroniCs sWllches Itnes 1-14 31 32 36

AVAILABLE MODELS
CS12
IS12
PS 12
IS13
PS13

7" x 3.75" x .75"
7" x 3.75" x .75"
8.75" x 3.25" x .90"
9.0" x 3.75" x .75"
11.60" x 3.75" x .90"

$60
$75
$75
$99
$99

U.S. Call toll free: 1·800·268·5156
Dealer inquiries invited.

Q4 INSTRUMENTS INC.
1100 Invicta Dr., Oakville, Ontario L6H 2K9
1·416·842·0200
Prrces In u.S. funds. FOB Buffalo, New York.
In Canada· Ouebec call AMAK (514) 844·8847
Vancouver. Calgary. Oakville. Onawa. Edmonlon call VARAH LTD.

Inquiry 260

COMPUTERS & LAW

tion argue that the multiplication is
proper since it fulfills the intent
behind statutory damages, which is to
provide adequate relief to the copyright owner. They point out that it is
form over substance if multiplication
is allowed when unauthorized copies
are made over time and not allowed
if they are made all at once. They
maintain that the court should have
discretion both with the dollar
amount of the statutory damage and
with the number of times it is
awarded.
Detractors of the Lotus interpretation go straight to the language of
Section 504. They see no ambiguity
and argue that only one amount of
statutory damages can be awarded
for all infringements of a single work.
They note that the legislative history
of Section 504 supports this interpretation. They see the availability of
actual damages and profits as the
mechanism to compensate the copyright owner where there have been
many unauthorized copies of a single
work. Any other approach, they argue,
would allow the copyright owner to
effectively obtain punitive damages,
which are unavailable under the
copyright law.
Count two alleged that HGI committed willful trademark infringement
since the unauthorized copies contained the Lotus and 1-2-3 trademarks.
As pointed out in our article "1tademarking Software Packages" (March
1984 BYTE, page 393). trademarks
often offer the most effective _way to
protect mass-marketed software packages. It is interesting to see that Lotus
thought enough of its trademark
rights to allege that it was entitled to
not less than I million dollars for their
infringement. It has been well documented that Lotus has spent millions
of dollars advertising and promoting
Lotus 1-2-3. It makes good business
sense that Lotus would try to protect
this investment by vigorously enforcing its rights in its trademarks and
goodwill.
Count three is of interest because
Lotus alleged that HGI violated the
terms of the license agreement that
accompanied the lawful copy of Lotus

1-2-3. This is the so-called shrink-wrap
license, which you find under the clear
wrapper that encases Lotus 1-2-3
before you first open it. The whole
issue of shrink-wrap licenses was
debated at the BYTE Computer Show
in San Francisco in September 1984.
(1apes of the software piracy session
(SSI) can be purchased for $8 from
Professional Cassette Center, 180 East
California Blvd.. Pasadena, CA 91105,
(818) 796-0200.)
Lotus alleged that the unauthorized
copies breached the provision of the
shrink-wrap license that states that the
user "may not . . . make copies of the
User's Manual or the 1-2-3 system
disk ... :' Vendors argue that the
shrink-wrap license becomes binding
on the user when the software package is opened and not returned and
that contractual provisions against
copying are valid. Users take the opposite view. First. they argue that a
shrink-wrap license is not binding
because the user never has accepted
it. They also argue that even if there
has been acceptance, the copying
provisions are invalid because they
are in conflict with the copying provisions contained in Section 117 of the
1980 Software Amendments to the
1976 Copyright Act. section 117 states
that "it is not an infringement for the
owner of a copy of a computer program to make or authorize the making of another copy or adaptation of
that computer program provided: (I)
that such a new copy or adaptation
is created as an essential step in the
utilization of the computer program
in conjunction with the machine and
that it is used in no other manner. or
(2) that such new copy or adaptation
is for archival purposes only and that
all archival copies are destroyed in the
event that continued possession of
the computer program should cease
to be rightful."
Users argue that. when it is read
literally, the Lotus copying prohibition
is in conflict with section 117 and thus
is invalid due to preemption under
Section 301 of the copyright law.
Essentially, preemption means that
the federal copyright law will take
precedence over any state law that is

It would seem that

Lotus is picking
and choosing its
targets carefully.
in direct conflict with it.
Count four alleged that HGI unjustly enriched itself by making and using
the unauthorized copies. Count five
alleged that HGI committed fraud and
misrepresentation. And, finally, count
six alleged that HGI violated the 'lennessee Consumer Protection Act.
Each of these counts may have been
viable, but the real teeth of the Lotus
action were in counts one to three.
WHY SETTLE?

Lotus has been able to settle both of
these suits to its satisfaction outside
of court. Thus, we have no way of
knowing whether a court would find
one or more of the alleged legal
theories valid. Cynics would argue
that Lotus and other vendors will only
bring lawsuits in situations with a high
probability of settlement. In other
words, they are deliberately avoiding
a legal test of these legal theories.
There is definite merit to the argument that Lotus is picking and choosing its targets carefully. This is exactly what Apple did when it successfully went after copiers of its operatingsystem software. This approach was
also employed by Bally, AtarL and
other electronic-game manufacturers.
Copyright owners have learned to be
very carefwl in bringing lawsuits involving new computer-law theories. An
unfavorable decision, even if later
overruled, can have a major impact on
that theory of computer law for years.
A loss also gen~rates adverse publicity for the vendor, which makes settlements in other situations more difficult to obtain.

How Do

THEY FIND OUT?
We were interested in learning how
vendors find out about institutional
(continued)
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Lotus'" User?

COMPUTERS & LAW

Free Mail Order Catalog for Lotus
Software users, incl udes:
• Lotus Programs
• Lotus Enhancement Software
• Books and 'fraining Aids
• Hardware and Utilities
We are a unique mail order company
specializing in Lotus related products.

Users argue that the
root of the problem

4-5-6 WORLD
Dept. A-108
PO. Box 22657
Santa Barbara, CA 93121
(800) 524-5678 Toll Free
(805) 564-2424 In California

lies in inffated prices
of software.

Your definitive Lotus enhancement source

Inquiry 3

AFFORDABLE 1'1·68000
COMPUTER SYSTEM

M68KCPU 6-10 MHz CPU, 20K static RAM. 16K
EPROM, on board monitor,
two RS·232
serial ports. 16-bit parallel port, 5 timer/·
counters expansion bus.
Bare board
8 99.95
Complete Kit
'595.00
M0512K
128-S12K static RAM. floppy disk controller
r.. hard disk interface Bare board ......• 99.95
Complete Kit(128K)
&725.00
M68KE
Enclosure with power supply. fan. filter. 4 slot

card cage
................................................... 8249.00
M68KA8" M68000 Macro Cross Assembler for CP/M80.
IBM PC. TRS·80 and Apple II computers

UPS.~.h;pp.i.~9.r:.h.a~~jii.~9

s ~~::

CODordersadd
S 3.00
Foreign orders add
820.00
California residents add 6.5'70 tax

EMS

EduC8tlon.'

:~~~:::=:mput., (714) 854-8545
P.O. Boll 16115. Irvine. CA 92713

Inquiry 102
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Inquiry 317

cellorwntl!lOl'"IM'

copying. It seems that vendors are as
creative in this regard as users are in
making unauthorized copies. They appear to have two major avenues of information. The first involves vendor
software support. The actual user of
an unauthorized copy will call the vendor's support number for assistance.
In helping the user. the vendor begins
to realize that the copy is unauthorized. It may sound crazy. but this is
exactly what happened in the Rixon
situation.
The other avenue is employees. It
is understandable that disgruntled
former employees often inform on
their former employer as a way of getting revenge. Vendors meet with such
people. and if their stories check out.
a legal action may result. Even more
interesting is the present employee
who is having pangs of conscience.
Management is asking him to make
unauthorized copies, and he feels that
it is wrong.
The unauthorized copies occur for
many different reasons: a supervisor
may have it done to keep within
budget; a purchasing agent may make
the procurement process so cumbersome that unauthorized copying is
the path of least resistance; or a corporate attitude may evolve that condones and even applauds unauthorized copying. Vendor lawyers told us
that this is one of the major areas of
reform that the suits are intended to
achieve.
IN THE FINAL ANALYSIS
Users argue that much of the unauthorized copying would not be taking place if vendors had more enlightened marketing policies. They
think that it is absurd that they have
to pay such a high price for the 11th
copy of the same software package.

Some vendors are responding to this
argument by implementing site
licenses that allow multiple copies to
be obtained at discounted prices. This
seems to make economic sense for
vendors due to the economy of scale
that is present.
Some users argue that the root of
the problem lies in the inflated prices
of software. whether in single or multiple copies. They contend that copying, whether by institutions or individuals for their own use. would
come down in direct proportion to a
reduction in price. It is a kind of
supply-side economic theory.
Vendors see things quite the opposite. They argue that high prices are
due to the lost sales caused by the unauthorized copying. Contrary to the
myth of exorbitant profits. they point
to the shakeout in the microcomputer
software industry as proof positive
that they cannot afford to shave their
profits any more than they have. They
point out that creating a commercially successful software package today
requires a team of specialists-designers. programmers. technical
writers. marketing specialists. and administrative personnel-and big development and marketing budgets. Gone
are the days of shoestring success
stories such as Electric Pencil. They
constantly come back to the fact that
the financial community no longer is
in awe of the software industry and
demands significant returns for its
software investments.
WHERE DOES THIS LEAVE US?
There is no doubt that the Lotus suits
are having a major impact on institutional users. As time goes on, a
greater percentage of mass-marketed
software will be used by institutional
users as microcomputers find their
way onto desks and workstations
throughout the country. Lotus and
others intend to make sure that
authorized software is used with these
machines. Sooner or later. one of
these users will actually be sued and
will fight back. That first court case will
have an impact that will cause the impact of Lotus's two out-of-court settlements to pale by comparison. _
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BYTE.
International Trnder To The
World Micro Market
If you've been waiting for the lines of

communication to open up in the
international micro market, you've been
wasting your time. BYTE is not only in
touch with the market: BYTE is the market.
We communicate regularly with the top
microcomputing professionals and business
people all over the world.
We are the international standard in micro
publications. That's why our readers rely on
our editorial and ads to deliver the latest in
available micro products and services. And
when we deliver, 94.5010 of our readers take
action on the ads they read. *
If you need a communications link to impact

For advertising information•. call:
Austria
Israel
W. Germany
Spain
Sweden
France
England
Italy
Singapore
Hong Kong
Japan
U.S.A.

Hans Csokor
Gurit Gepner
Fritz Krusebecker
Maria Sarmiento
Andrew Karnig ,
Jean Christian Acis
Arthur Scheffer
Savio Pesavento
Seavex Ltd.
Seavex Ltd.
Hiro Morita
Peter Huestis

757684
866 561 321 39
72 0181
45 52 891
46-8-44 0005
7203342
01493 1451
8690656
734-9790
5-260149
581-9811
(603) 924-9281

When Byte Speaks Micro,
The World Listens.

the international marketplace, or for the
International or Domestic Subscriber Profile,
call your BYTE sales representative now.
The waiting is over.
~'J;

-J- ~

I • n•
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ource: 1984 Subscriber Profile

For subscription information in Europe, call
James Hay in England: (0628) 2341.
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C·E·L·L·A·R F· E·E·D·B·A·C·K

Conducted by Steve Ciarcia
TERM·MITE FOR VISUALLY
IMPAIRED
Dear Steve,
I am looking into the possibility of
assembling a word-processing system for
someone who is visually impaired and can
read only oversize type, My thought is to
couple a terminal with oversize characters
to a machine like the Morrow Micro Decision, which works with an external terminal. Could your '!erm-Mite ST Smart '!erminal be configured with a character grid
of 12 lines by 40 columns of double-height
and double-width characters? Do you
know of any other terminals that produce
oversize characters?
I would greatly appreciate an answer to
these questions and any other suggestions
you have regarding computing for the
visually impaired,
STEVEN EBSTEIN

Cambridge, MA
The Term-Mite ST Smart Terminal (described in January and February 1984)
has attributes to allow double-height and
double-width characters. It is therefore
possible to create the 12-line by 4Q-column display you desire.
Several terminals on the market that
feature double-height/double-width character sizes include the Ergo 301 from
Micro-Term Inc., 1314 Hanley Industrial
Court, St. Louis, MO 63144, (314) 9688151: the ET80 from Tec Inc., 2727 North
Fairview Ave., 1lJcson, AZ 85705, (602)
792-2230: and the TeleVideo 970 from
TeleVideo. Systems Inc., I I 70 Morse Ave..
Sunnyv~/e, CA 94086, (408) 745-7760.
Many graphics terminals are available
that allow custom programming of character sizes, but they are considerably
more expensive (several thousands of
dollars). If double-size characters are not
adequate, either a terminal of this type
or a dedicated computer with graphics
capability will be needed. -Steve

LINE PROTECTION
Dear Steve,
After reading your December 1983 article. I decided to install some MOYs
(metal-oxide varistors) in my power strips
COPYRIGHT

for my computer systems. When I purchased my computer. I bought a General
Electric Spike Protector from the hardware
store (for S19.95-and I thought radio
tubes had the highest markup in the electronics industry). J can see that this is identical to the Radio Shack model pictured
in your article. However, I realized that this
would not afford me the full protection
you recommended.
I decided, after reading your article, to
take it apart to see what it contained. I
found a GE YI70LAIOA MOY connected
in series with a Microtemp 4168AI temperature-cutoff device. How does this
device function in this circuit?
My local electronics-supply store does
not carry GE parts but had the RCA equivalents. I decided upon the SK53, which is
equivalent to the GE Y130LA20A. This is
because I have several items plugged into
my power strip, and I didn't want to take
the chance of underprotecting it. The SK
(and the ECG) catalogs list temperature
devices, but I did not know which one to
get nor how to install it (one for each
MOY?), so I left them out for now. I would
like to know if I need to install these cutoffs
and how 1 should go about it.
I would also like to know how to build
my own power strip that would filter out
line noise, because my Apple lie causes
my wireless telephone to go crazy whenever graphics or flashing text is being
displayed on the screen. I don't believe
that the interference is RF-transmitted
because the phone is two rooms away.
Also, the phone is in its cradle at the time
and is supposed to be immune to outside
transmissions. Would a line filter help in
this instance? The Radio Shack filter, part
number 2]3-100, doesn't seem to be available any more-none of the stores in my
area have it.
I look forward to your excellent articles
every month, and although some are
above me (I'm an audio/video expert), I
still enjoy reading them. Keep warm up
there in Connecticut and keep the articles
coming!
ROBERT M. DEANO
New Orleans, LA
MO~ usually fail by shorting. The temperature-cutof{ device in series with the

© 1985 STEVEN A CIARCIA ALL RIGHTS RESERVED.

MOV is designed to open in the event of
an MOV failure. A fuse will serve the
same purpose and should be installed in
series with the MOV.
In either case, the protection device
should function before the MOV casing
ruptures. If you are in an area where
lightning strikes are not too frequent, the
SK53 or GE VI30LA20A MO~ are suitable. Use a ''slow-blow'' series fuse rated
at no more than 15 A.
Before applying line filters to your
Apple /le, be sure that the cause of radiation is not ungrounded leads to your
monitor or disk drives. Often. these leads
can act as an antenna and radiate
spurious signals.
Several manufacturers supply powerline filters that are suitable for your applications. They include
Corcom Inc.
1600 Winchester Rd,
Libertyville, IL 60048
(312) 680-7400
Type 5VKI or 5VK3
Cornell-Dubilier Electronics
150 Avenue L
Newark. NJ 07105
(201) 589-7500
Type APF511 L
Delta Electronics Industry USA
1355 Yosemite Way
Hayward. CA 94545
(415) 785-5231
Type 05DBAG5
Potter Company
POB 337
Wesson. MS 39191
(601) 643-2215
Type 600A5
These filters are equivalent to the Radio
Shack part number 273-100. Write the
manufacturers for additional information
and the address of your nearest supplier.
-Steve

SPEECH SYNTHESIS
Dear Steve,
1thoroughly enjoyed your article "Build
a Third-Generation Phonetic Speech Syn(continued)
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thesizer" in the March 1984 issue. I would
like to bring attention to two comments
in the article. On page 36. you said: "Most
text-to-speech routines don't let you
modify the rule tables or expand the
number of exceptions." My company,
Spectrum Projects. markets a voice synthesizer for the Radio Shack Color Computer:
it costs $69.95 and includes in its text-tospeech software a word manager that lets
you construct and edit custom dictionaries. It also prints the phonemes of a
word. which lets you try different spellings
to get better pronunciation and then have
hard-copy printouts to review before adding the words to the dictionary. Finally, the
product pronounces each alphanumeric
key as it is pressed-an aid for the visually impaired.
On page 40, you said: '" haven't mentioned many uses for speech synthesis.
but I'm sure you have a few ideas for what
you could do with a speech synthesizer:'
Spectrum Projects also markets a program
called 1ermtalk that allows the visually impaired to communicate using low-cost
equipment ($159 for a 16K-byte Color
Computer II. $69 for the Spectrum Voice
Pak, and $39 for 1ermtalk). A blind
customer of mine is thrilled that he can
now get stock quotes from Dow Jones
using my products.
BOB ROSEN

Spectrum Projects
93-15 86th Dr.
Woodhaven. NY 1/421
Thank you very much for your letter
and the data on your Voice Pak speech
synthesizer and related software. The
product sounds quite impressive. especially the price!
The ability to modify the rules of
speech is an excellent feature that
enables greater accuracy in pronunciation. The Sweet 'Talker speech-synthesis
algorithm is a proprietary package and
lacks that feature.
Your software is very comprehensive
and allows the Voice Pak to be used in
an integrated fashion. Termtalk is especially useful for the visually impaired.
Thanks again for the information. It's
nice to see other.s promoting speech-synthesis applications. -Steve

NOT

JUST FOR

IBM

Dear Steve,
I have a new Columbia 1600-4. This
desktop model is considered to be an IBM
PC-compatible computer. Would the
Trump Card work in it?
394
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I also have a orth Star Horizon, about
four years old. on which I run BASIC
programs-some under North Star DOS
and some such as WordStar under CP/M.
The Horizon has a Z80-A chip, and I am
wondering whether the Zilog Z8001 can
run Z80 programs. In other words, is the
8000 or 8001 upward-eompatible with the
Z80 instruction set. and does it constitute
what could be considered part of a family
of chips with the 8001 simply being more
advanced. powerful. and able to handle
16 bits?
WOLCOTT TOLL

Newtown,

cr

The Z8OO1 does not have the same instruction set as the Z80 and is not directly compatible with your Z80 programs.
The Trump Card does, however. have a
CP/M 2.2 software emulator that will run
Z80 programs like WordStar. SuperCaJc.
and Multiplan. To use your Z80 programs,
they must fir.st be transferred to a PCDOS or MS-DOS disk and given a filename extension of .CMD to differentiate
them from 8088 .COM files. This can be
accomplished in several ways. The easiest
way to transfer your files is to connect
the RS-232C ports on your computer.s
and use communication software to send
and receive the files.
The Trump Card should be compatible
with your Columbia 1600-4, but if you
have any questions contact Sweet Micro
Systems, 50 Freeway Dr.. Cranston. RI
02910, (401) 461-D530.-Steve

TEMPERATURE OVER
POWER LINES
Dear Steve,
I read your article "Build a Power-Line
Carrier-Current Modem" in the August
1983 issue. I'd like to build a datacollection network that would send temperature information over 120-V power
lines to a host computer for storage. The
temperature sensors would send information only when requested to do so by the
host. In what form is the information best
sent and which is cheapest?
NASSER AUDATALA

Cleveland. OH
Most low-eost serial-communication
systems use ASCII character.s to transmit
information. These systems require a
method of generating the ASCII character and converting it to serial data on the
transmitting end and a method of receiving the serial data on the receiving end
and converting it to some useful format.

Computer.s and dumb terminals are typically used to send and receive the information in these systems.
However. in a data-collection system of
the type that you indicate. data transfer
can be handled in a much simpler manner. The temperature data can be acquired and converted to a frequency pro~rtio~/rotheremperarureu~gaVCO

(voltage-controlled oscillator). 1 presented a temperature-conver.sion circuit
of this type in my article "Build a Computerized Weather Station" in the
February 1982 issue. With this type of
system, the computer on the receiving
end needs only to determine the frequency and compare it to a calibration
table to determine the remote temperature. -Steve

TRUMP CARD FOR S- 100 Bus
Dear Steve,
I am an engineer forced into retirement
by a heart condition several years ago.
However. I have been interested in electronics since about 1927 when my father
got involved in that field, and it has been
a hobby of mine ever since. I took several
night courses at our technical school in
digital electronics and computers. I invested in a Heathkit H-lOO, which is the
8085/8088 hybrid using the S-IOO bus. I
purchased a couple of 8-inch doublesided double-density MPI drives and did
all my own interfacing.
Adapting your Trump Card looks rather
challenging, as I would have to wire-wrap
the board for the S-IOO bus. This would
not deter me, but before I start I would
like to know whether there would be a lot
of program adaptation required to use the
software that you offer with this system.
Is the BASIC compiler suitable for Microsoft BASIC or, as Heath/Zenith terms its
version, ZBASIC? I am not familiar with the
version that IBM supplies (BASICA), and
my concern is whether the compiler is
specific to the IBM version or if it is
general purpose. Would you venture to
say how the Z8001 would compare in execution speed on mathematical programs
compared to the 8087 coprocessor?
E. G. HRDLICKA
Edmonton. Alberta.
Canada

With your background in interfacing.
you should have little trouble in converting the Trump Card circuit to operate on
the H-loo bus. and it should be an interesting project.
The software-initializing routine called

CIARCIA FEEDBACK

LDSYS and the device driver used by
PC-DOS will probably have to be
modified to run on your system. The
documentation that accompanies the
software does not describe these
routines in any great detail, and this may
be a problem area depending on your
programming skills. You will also need a
5 !4-inch disk drive that can read PC-DOS
or MS-DOS disks. since this is the only
format for which you will be able to find
available software.
I am not familiar with ZBASIC syntax.
but if it is close to MBAS/C written by
Microsoft for standard CP/M machines,
it will be highly compatible with BASICA.
since MBASIC is practically a subset of
BASICA.
The Trump Card will have a higher
throughput in most applications than the
8088/8087 combination. This is because
the 8087 is used only to perform numeric
computations. which usually comprise
only a small part of most BASIC programs. The advantages of the 8087 will
be noted in programs that predominantly
do number crunching.-Steve

SLICER-THE
SYSTEM THAT
GROWS TO FIT
YOUR NEEDS

TRUMP CARD AND CP/M-80
Dear Steve.
I currently have an IBM PC and a Xerox
820 printer. With the arrival of your ltump
Card, I'd like to consolidate as much software as possible in the IBM. Ouestion:
How good is the CP/M-80 emulator accompanying your ltump Card? Also, is
there a list of commercial CP/M-80 programs that can run under it? Can it handle all BOOS function calls? Thank you for
any information you have.
JOHN M, ALLRED
FPO Miami. FL
The CP/M-80 emulator used with the
Trump Card can run many programs written for a standard CP/M 2.2 environment.
TYpical programs that have been tested
on the Trump Card are WordStar. SuperCalc, and Multiplan.
Since the CP/M-80 emulator is really a
Z8oo1 program that interprets Z80 code
and emulates it on the Z8ool, the performance of the interpreted programs
suffers a little in speed of execution. This

Inquiry 282

Over the !lears I have presented man!l different projects in BYTE. I know man!l of !Iou
have built them and are making use of them
in man!l wa!ls.
I am interested in hearing from an!l of !Iou
telling me what !lou've done with these projects or how !IOU ma!l have been influenced b!l
the basic ideas. Write me at Circuit Cellar Feedback, POB 582, Glastonbur!l, CT 06033 and
fill me in on !lour applications. All/etters and
photographs become the propert!l of Steve.
Ciarcia and cannot be returlJ£d:"
:
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THE SLICER
Real 16 Bit Power on a Single BoardFeaturing the Intel 80186
• Complete 8 MHz 16-bit microprocessor on a 6" x 12" board
• 256K RAM, plus up to 64K EPROM
• SASI port for hard disk controller
• Two full function RS232C serial ports
with individually programmed
transmission rates-50 to 38.4K baud
• Software compatibility with the 8086
and 8088.
• 8K of EPROM contains drivers for
peripherals, commands for hardware
checkout and software testing
• Software supports most types and
sizes of disk drives
• Source for monitor included on disk
• Bios supports Xebec 1410 and
Western Digital WD 1002 SHD
controller for hard disks
Fully assembled and tested only $995
Also available in several kit forms

•

THE SLICER SYSTEM
EXPANSION BOARD
For expanded memory, additional ports,
and real time clock
• Up to 256K additional dynamic RAM
• 2 RS232C asychronous ports
with baud rates to 38.4K for
serial communication

Operating systems are CP/M 86 by
Digital Research, Inc ($85). and MS DOS
by Microsoft Corporation ($175).

SLICER"

I

reduction mayor may not be noticeable
to you. depending on how fast your own
CP/M system is running,
The emulator handles 28 of the 37
CP/M 2.2 function calls. The function calls
not supported are 3 Reader Input. 4
Punch Output. 7 Get I/O Byte. 8 Set I/O
Byte. 27 Get Alloc Addr. 28 \\.tite Protect,
30 File Attributes. 31 Disk Param Addr.
and 32 User Codes, In addition, the standard CP/M BIOS calls dealing with the
, disk. the reader. and the punch are not
supported by the emulator.-Steve.

2 additional serial ports for
asynchronous RS232C or
synchronous communication (Zilog
8530 SCC)
• Real Time Clock with battery backup
for continuous timekeeping
• Centronics type parallel printer port
Fully assembled and tested only $800
Available in several kit forms also
THE SLICER PC EXPANSION BOARD
Gives your Slicer high performance
video capability
• IBM compatible monochrome video
• Video memory provides 8 pages of
text or special graphics capability
• 2 IBM type card slots for color video,
I/O expansion, etc.
• I BM type keyboard port
Fully assembled and tested only $600
Available in several kit forms also
Also available: The Slicer 80188 system.
5 1/4" form factor. Call or write for
more information

MasterCard, Visa, Check, Money Order,
or C.OD. Allow four weeks for delivery.
Prices subject to change without notice.

Slicer Computers, Inc.
2543 Marshall St. N.E., Minneapolis, MN 55418
612/788-9481 • Telex 501357 SLICER UD
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Super assemblers
piUS the world's
largest selection of
cross assemblers!
Z·80
Macroassembler

$49.50

Power for larger programs! This
2500AD macroassembler includes:
• Zilog Z-80 Macroassembler (with
the same powerful features as all
our assemblers)
• powerful linker that will link up to
128 files. Com files may start at
any address
• Intel 8080 to Zilog Z-80 Source
Code Converter (to convert all
your Intel source to Zilog Syntax
in one simple step)
• COM to Hex Converter (to convert
your object files to Hex for PROM
creation, etc.)
• 52 page User Manual

8086/88 Assembler
with Translator $99.50
Available for MSDOS, PCDOS, or
CPM/86! This fully relocatable macroassembler will assemble and link code
for MSDOS (PC DOS) AND CPM/86
on either a CPM/86 or MSDOS
machine. This package also includes:
• An 8080 to 8086 source code
translator (no limit on program
size to translate)
• A Z-80 to 8086 translator
• 64 page user manual
• 4 linkers included:
-MSDOS produces .EXE file
-CPM/86 produces .CMD file
- Pure object code generation
-Object code and address
information only
Linker features:
• Linksupto128files
• Submit mode invocation
• Code, Data Stack and extra
segments
• Handles complex overlays
• Written in assembly language for
fast assemblies.

Z·8000 Cross Development
Package $199.50
Instant Z-8000 Software! This
package allows development and
conversion of software for the
Z8001, 8002, 8003 and 8004 based
machines on a Z-80, Z-8000 or 8086
machine. This powerful package
includes:
• a Z-80/8080 to Z-8000 Assembly
Language Source Code Translator
• Z-8000 Macro Cross Assembler
and Linker
The Translators provide Z-8000
source code from Intel 8080 or Zilog
Z-80 source code. The Z-8000
source code used by these
packages are the unique 2500AD
syntax using Zilog mnemonics,
designed to make the transition
from Z-80 code writing to Z-8000
easy.
All 2500 AD Assemblers and
Cross Assemblers support the
following features:
Relocatable Code - the
packages include a versatile Linker
that will link up to 128 files together,
or just be used for external
reference resolution. Supports
separate Code and Data space.
The Linker allows Submit Mode or
Command Invocation.
Large File Handling Capacity
-the Assembler will process files
as large as the disk storage device.
All buffers including the symbol table
buffer overflow to disk.
Powerful Macro Sectionhandles string comparisons during
parameter substitutions. Recursion
and nesting limited only by the
amount of disk storage available.
Conditional Assembly-allows
up to 248 levels of nesting.

Assembly Time Calculatorwill perform calculations with up to
16 pending operands, using 16
or 32 Bit arithmetic (32 Bit only for
16 Bit prOducts). The algebraic
hierarchy may be changed through
the use of parentheses.
Include files supportedListing Control-allows listing
of sections on the program with
convenient assembly error detection overrides, along with assembly
run time commands that may be
used to dynamically change the
listing mode during assembly.
Hex File Converter, included
-for those who have special
requirements, and need to generate
object code in this format.
Cross reference table
generatedPlain English Error
MessagesSystem requirements for all programs: Z-80 CP/M 2.2 System with
54k TPA and at least a 96 column
printer is recommended. Or
8086/88 256k CP/M-86 or MSDOS
(PCDOS).
Cross Assembler Special Features
Z·8-User defined registers
names, standard Zilog and Z-80
style support. Tec Hex output option.
8748-standard Intel and Z-80
style syntax supported.
8051-512 User defined register
or addressable bit names.
6800 Family-absolute or
relocatable modes, all addressing
modes supported. Motorola syntax
compatible. Intel Hex or S-Record
format output.
6502-Standard syntax or Z-80
type syntax supported, all
addressing modes supported.

---------- 8086 and Z-8000 XASM includes Source Code Translators---------Z-80
CP/M®

ZILOG
SYSTEM 8000
UNIX

8086/88ASM
$199.50
8086/88 XASM
199.50
80186XASM new
299.50
32000 (all) XASM new
199.50
68000,08,10XASM new
Z-8000@ASM
199.50
Z-8000XASM
Z-80ASM
49.50
Z-80XASM
Z-8XASM
99.50
99.50
6301 (CMOS) new
6500/11 XASM new
99.50
99.50
6502XASM
99.50
65C02(CMOS) XASM new
6800,2,8 XASM
99.50
99.50
6801,03 XASM
99.50
6804XASM new
99.50
6805XASM
6809XASM
99.50
99.50
8748XASM
199.50
8051 XASM
8080XASM
99.50
99.50
8085XASM
199.50
8096XASM new
99.50
1802XASM
F8/3870 XASM
99.50
99.50
COPS400 XASM
NEC7500 XASM
99.50
99.50
NSC800
Subtotal

$

$750.00
750.00
750.00
750.00
750.00

500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
750.00
500.00
500.00
750.00
500.00
500.00
500.00
500.00
500.00
$

$

Name
_
Company
_
Address
_
City
State
Zip
_
Phone
Ext.
_
Make and model of computer
system
_
C.O.D. (2500AD pays C.O.D. charges)
VISA or MasterCard #, Exp. Date (mo./yr.)

o
o

Signature

_

IBMP.C.
8086/88
MSDOS

IBMP.C.
8086/88
CP/M86

$ 99.50

$ 99.50

199.50
299.50
199.50

199.50
299.50
199.50

199.50

199.50

99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
-99.50
199.50
99.50
99.50
99.50
99.50
99.50

99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
99.50
199.50
99.50
99.50
99.50
99.50
99.50
$

OLIVETTI
M-20
PCOS
$199.50
199.50
299.50
199.50
299.50

99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
99.50
199.50
99.50
99.50
99.50
99.50
99.50
$

TO ORDER. Simply circle the product or
products you want in the price columns above,
enter the subtotal at the bottom of that column
and add up your total order. Don't forget
shipping/handling.
Total $
_
Check one:
shipping/handling
o 8" Single Density ($9.50 per unit, U'p'S.
5%" Osborne
Blue Label. $25.00 per
o IBM P.C.
unit for Int'l. airmail) $
_
Cartridge Tape
DApple (Softcard)
Total Order $
Kaypro OSDO
CP M is a registered trademark of O=-:igi""""ta,R=-ese-arc"""'h.,'-nc.
other formats available, please call!

o
o
o
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SIMULTANEOUS
EOUATIONS WITH
LOTUS 1~2~3
BY JAN~HENRIK JOHANSSON

An example from macroeconomics
SPREADSHEETS ARE amazingly useful in a number of applications. In this
article. I will show how macroeconomic models can be formulated as
simple spreadsheet programs as long
as they can be defined using just
linear simultaneous equations. I will
then go on to show how to solve such
equations numerically using standard
spreadsheet commands.
My inspiration for this article came
after reading an article by Patrick E.
McGuire (see reference 3). He published a simple BASIC program that
solved simultaneous equations
analytically. and he therefore seemed
to have solved the problem I was interested in. But programming everything in BASIC from now on seemed
to me to be a step backward. Was
there a more general approach? 1will
illustrate a different method by using
only the familiar spreadsheet Lotus
1-2-3. I will use it to solve systems of
simultaneous linear equations
through iteration (successive recalculations) rather than through successive transformations of the equations. The technique demonstrated
here is in fact quite general and can

also be applied to other spreadsheets
and to many other types of models.

A FAMOUS
MACROECONOMIC MODEL
Before describing the solution technique in detail. let me describe the
problem. An area where systems of
simultaneous equations (even very
large ones) have become an essential
vehicle for formulating and analyzing
relationships is macroeconomics.
Macroeconomic models describe
global economic behavior of nations
and groups of nations. Many models
with hundreds of equations have
been developed in efforts to analyze
and project the economic performance of. for example. the United
States. One of the first economists to

Jan-Henrik Johansson (I 1123 Saffold Way.
Reston. VA 22090) is a manager in the
World Bank. He is interested in the use of
microcomputers for development in the third
world. The views and interpretations in this
article are those of the author and should not
be attributed to the World Bank. its affiliate
organizations. or to any individual acting on
their behalf.

develop .major macroeconomic
models for the U.S.. using simultaneous equations as his analytical tool.
was Professor Lawrence Klein of the
Wharton School of the University of
Pennsylvania. His classic model of the
U.S. consists of a set of 20 simultaneous equations. The work was done
in the early 1950s (see reference 2).
As our example. I am using an
earlier and slightly simpler version
known as "Klein's model ,.. (see
reference 1). which I will formulate
and run in Lotus 1-2-3. I will then show
how to solve this model through iteration, using nothing but standard Lotus
1-2-3 commands. The example is important because it represents a type
of application where the need to
solve simultaneous equations efficiently has continued to be a key technical problem for economists around
the world. However. you do not need
to be an economist to understand the
technique itself. I will ignore the
economics and concentrate instead
on demonstrating a general methodexpecting the method to be applicable to other problems as well. On the
(continued)
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PROGRAMMING INSIGHT
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tremendous selection of software
books, accessories and supplies
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MODEMS

Hayes 1200 (external)
Hayes 1200H (internal)

$ 449
$ 389

PRINTERS
Toshiba P1351
NEG 3550
Oki ML84P
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$1359
$ 669

MEMORY CARDS
AST SixPakPlus, 64K
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Add $5,95 per item shipping.
Call for price Quotes on any itemhardware, software, diskettes, paper, etc.
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DELIVERY

~:~

The Computer
Source
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131 West 83 Street
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SERVICE
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Inquiry 69

15·BIT AID CONVERTER
FOR IBM@ PC
+ /·5 VOLT INPUT RANGE, FULLY OIFFERENTIAL
0.025% ACCURACY, 4 CHANNELS
7 SAMPLES/SECOND.
. $265
6-CHANNEL THERMOCOUPLE THERMOMETER
FULL Y DIFFERENTIAL.
. $175
64·CHANNEL OATA LOGGING SOFTWARE
VOLTAGE, CURRENT OR THERMOCOUPLES
16-CHANNEL STRIP CHART INCLUOED
POWERFUL AND EASY TO USE
. $150

FOR APPLE II@
BROAD LINE OF DATA ACOUISITION AND CONTROL
PRODUCTS INCLUDING:
B-, 12-, AND 13·BIT A/D CONVERTERS
SAMPLING RATES UP TO 11I,OOO/SECONO
THERMOMETRY, OIGITAL I/O
OATA LOGGING SOFTWARE
CUSTOM HARDWARE AND SOFTWARE
REASONABLE PRICES

LAWSON LABS, INC.
5700 RAIBE ROAD
COLUMBIA FALLS, MT 59912

Inquiry 177

406-387-5355

other hand, if you want to know more
about macroeconomic models, reference 4 is a good book. All the models
described there can be handled by
the techniques described in this
article.
I will first define the model by using
standard college algebra and then
verify that the equations are circular.
The circularity is what makes this example interesting, I will then translate
the equations into an equivalent set
of spreadsheet formulas. 'Table I
shows the equations in algebraic
form. This version of the model has
six equations, each defining an economic variable in terms of some other
economic variables. The equations for
C(t), I(t), and W(t) have previously been
estimated from historical data using
regression, The equations for YR(t).
Y(t), and K(t) are identity relationships.
To see the circularity, notice that I(t)
is defined in terms of K(t) and that K(t)
is defined in terms of K(t-I) and I(t)the variable we started with. The
equations are therefore circular. If we
take a closer look, we will find other
circularities in the set of equations as
well.
But there is more: not only is this
set of equations circular, it is also
recursive, That is, the solution to the
set of equations for a particular time
period depends on the solution of the
same equations for preceding time
periods. In this particular model. only
one preceding time period is needed
(referring to, for example, K(t-I)),
However, it is quite common that one

has to go back in time more than one
time period to define the model. Of
course, the recursion must stop at
some point in the past. Therefore. instead of a reference to an earlier
period. we need an initial numeric
value to start the process.
One last point regarding the
algebraic formulation of the model:
the equations make use of three
variables that have no equations.
They are C(t), WI(t). and P(t). These
variables are input data. In fact. they
are constants, although they vary from
one year to the next. These three input variables are said to be exogenous (external to the model).
while the six variables computed by
the model are endogenous (internal
to the model). We now have a model
and a nomenclature to describe it.
Let's now translate it to Lotus 1-2-3.
The reformulation of the equations
in table I as a spreadsheet is straightforward; table 2 displays the formulas
in columns B, C. and D of the spreadsheet. The spreadsheet formulas are
in fact almost identical to the ones in
table I, except that we have reserved
extra rows for the exogenous variables C(t), WI(t). and P(t) as well as for
the time period YR(t). No typical
spreadsheet coordinates are shown
because 1 have named every cell in
column D by the name of the corresponding variable. If a formula references a cell that has a name, Lotus
1-2-3 automatically replaces the normal coordinate notation by the name
(continued)

Table I: Klein's model I.
Behavioral equations:
Consumption function
Investment function
Demand for labor
Identities:
Taxes
Income after tax
Capital slock
Exogenous data:

C(t) = BO + B1*P(t) + B2*(W + W')(t) + B3*P(t - 1) + u1
I(t) = B4 + BS*P(t) + B6·P(t - 1) + B7*K(1 - 1) + u2
W(t) = B8 + B9*(Y + T - W')(t) + B1 O*(Y + T - W')(I - 1) + B11*1 + u3

T(t) = C(t) + I(t) + G(t) - Y(t)
Y(t) = W'(t) + W(t) + P(t)

K(t) = K(I - 1) + 1(1)
Government expenditure (G).
Government wage bill (W') and
Profits (P)
Regression coefficients: BO - B11.
Stochastic disturbances: u1, u2, and u3.

/!!lE~/f! PRIIITflE.AO

MAKE5

FOR II/JI/5PE'~-~I/IEr

...--=--~-iiilo.

PRJNT!~G-

I

i

•

.
..
:
,

-

;:

'

.

The new IBM Quietwriter®PrinteI:
.When letter quality should be seen and not heanl
If you're looking for a
printer for your personal
computer that offers quiet,
letter-quality printing, look
at- and listen to-the IBM
"Quietwriter" Printer.
It's a technological
breakthrough, featuring a new
and innovative system for
transferring ink to paper that
makes it whisper-quiet.
But more than quiet, the
"Quietwriter" Printer gives
your letters the crispness of an
IBM typewriter along with the
deep, rich gloss of a carbon
Inquiry 339

ribbon. All at up to 60 quiet
characters per second.
What's more, plug-in
electronicmodules support the
full 252-character set of the
IBM Personal Computer.
You can easily attach the
"Quietwriter" Printer to IBM
personal computers and to
many other microcomputers.
The "Quietwriter" Printer
is just one example of the
more than 70 printer models
we build. But they all serve a
single purpose: To make your
. printing as effective as your

processing. To give your work
the finishing touch.
Contact your IBM
marketing representative or call
1800 IBM-2468, Ext. 587/3T,
for the IBM Product Center or
authorized IBM =~=
--- -~
dea Ier nearest
=
you.

=<!l
===
- - - --==-=':'=

IBM PRINTERS
-gJ¢r:fifO

qiftiJJfYo~

FEBRUARY 1985 • BY T E

401

PROGRAMMING INSIGHT

of the cell. This makes the formulas
more readable and is a practical
necessity for bigger models. As a
special trick, I have given names like
K( -1) to the cells in column C (corresponding to period 1).
The net result is that Lotus 1-2-3
displays all formulas in a notation that
is familiar to economists and almost
identical to that of table 1. We thus
have six equations with six unknowns
for each period. Because formulas for
subsequent periods are structurally
identical to the ones in column D, it
is sufficient to list only one column in
order to display the logic of the
model. But to solve the model. we must
explicitly repeat the formulas in column D for each time period we are
interested in.
Because the formulas for different
periods reference each other, a solution to the model must satisfy all formulas for all periods at the same time.
In fact if we wrote down an algebraic
formulation of this model in a nonrecursive form, the total number of
equations would equal the number of
equations (six) for each period times
the number of time periods minus
four initialized values for the first time
period. Solving the model for. let us
say, 24 periods therefore amounts to
solving a system of linear equations
with 140 unknowns. The lesson is that
our rather simple spreadsheet example has revealed considerable underlying complexity and a respectable

computational problem. Considering
recursion and circularity, how do we
go about calculating the solution?
GAUSS-SEIDEL
A common method used to solve
complex systems of linear equations
is the Gauss-Seidel iterative method,
which roughly goes like this: take an
arbitrary value (often 0) and use it to
initialize one or several of the
unknowns in order to break all circularities in the system of equations.
Now compute the rest of the
unknowns through simple substitution. ObViously, what we have now is
not a solution because at least one
unknown has been given an arbitrary
value. Because of the circular nature
of the equations, however, we can
now compute this variable from the
other variables we just computed. In
so doing, we will get a better initial
value to use in a second round with
the other unknowns. Now repeat the
process a number of times. During
each iteration the values tend to
change less and less. After a certain
number of iterations, they do not
change any more. The process has
converged, and the values are stable.
We have reached the solution.
Solving equations through iterations
is not something one would like to do
by hand, but a computer can do it
and Lotus 1-2-3 does it quite nicely.
The traditional Gauss-Seidel method
may sometimes require many itera-

tions to converge and may therefore
be quite slow, even on a computer. It
is not unusual if 40 to 100 iterations
are needed before a solution is found.
The better we are at guessing the initial values, the fewer iterations we
need for convergence. In particular, if
we already have solved the equations
once and we then introduce a slight
change to the exogenous data or to
the equations, the old solution is likely
to be a good first guess. Thking it as
our set of initial values (instead of arbitrary numbers). we will need fewer
iterations to reach a new solution.
A spreadsheet gives us the opportunity to take advantage of this fact
because spreadsheets like Lotus 1-2-3
always store the results of the last
computation (the last solution) with
the formulas. When using a spreadsheet we will always start the iterations from an approximation that is
probably dose to the solution. The
/ only exception to this rule is the first
time we enter the formulas. By going
in small steps from solution to solution, we can explore the performance
of our model in a way that is fast
because we have reduced the total
number of computations needed.
Fortunately. this process matches
well with the way people actually use
models. Fo! example, we may be interested in how sensitive exports are
to small ch~nges in exchange rates or
import tariffs. Or we may want to see
(continued)

Table 2: A formulation of Klein I in Lotus 1-2-3. The exogenous variables G and W' have been given a 5 percent and 3

percent annual growth rate, respectively. Use of the information in this table is explained in the text box.
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Column B

Column C

Column 0

B1: YR =
B2:
B3: C =
B4:
1=
BS: G =
B6:
B7: W=
B8: W' =
B9: P =
B10:
B11: T =
B12 Y =
B13: K =

C1:
C2:
C3:
C4:
CS:
C6:
C7:
C8:
C9:
C10
C11:
C12:
C13:

01:
02:
03:
04:
OS:
06:
07:
08:
09:
010:
011:
012:
013:

1.S
3.0
S.O
3.0
1.0
30

S.O
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+ YR(-1)+ 1
- 2.0 + 0.2*P + O.SS*(W + W') + 0.26*P( -1)
+ 1.0 + 0.78 *P - O.OS *P( - 1) - 0.02*K( -1)
+G(-1)"1.0S
-1.0+0.24*(Y + T -W')+0.2*(Y(-1)+ T(-1)-W'(-1))+0.1*YR
+ W'( -1)*1.03
3
+C+I+G-Y
+W+W'+P
+K(-1)+1
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Table 3: The solution to Klein I for 10 time periods using the data from table 2.
Klein's model I

YR=

Consumption
Investment

C =
1=

Government expenditure
Private wage bill
Government wage bill
Profits
Taxes
Income after tax
Capital stock

2

3

4

5

6

7

8

9

10

1.500
3000

1.620
3.090

1.784
3.028

1.937
2.968

2.094
2.908

2256
2.850

2.423
2.793

2.596
2.737

2.775
2683

2.961
2.629

G =
w=
w'=
P =

5.000
3.000
1.000
3000

5.250
3.043
1030
3.000

5.513
3.309
1.061
3.000

5.788
3.557
1.093
3.000

6.078
3.809
1.126
3.000

6.381
4.070
1.159
3000

6.700
4339
1.194
3000

7.036
4618
1.230
3.000

7.387
4.907
1.267
3.000

7.757
5.206
1.305
3.000

T =
Y =
K =

2.500
7.000
5.000

2.887 2.954 3.044 3.145 3.259 3.384 3.521
3.672 3836
7.073 7.370 7.649 7935 8.229 8.533 8.848 9.173 9.510
8.090 11.118 14.086 16.994 19844 22.637 25.375 28.057 30.686

Regression coefficients:

-C80= -2.000
81 =
0.200
82=
0.550
83=
0.260

what happens to the model when it
is exposed to a shock, such as
quadrupling the oil price or barring all
sales of grain to the Soviet Union.
THE REAL THING:
UNKNOWNS

9000

Experimenting with Klein's model I
shows that when changing exogenous
variables we need only 3 to 9 iterations to reach a new solution from an
old one. Of course, a drastic change
of exogenous variables may require
more iterations. For 24 years, one
iteration takes less than 7 seconds on
my Compaq. With an average of 5
iterations required to reach the solution, the microcomputer has solved a
system of simultaneous equations

-11.000
84=
85=
0.780
86= -0.050
87= -0.020

-w88= -1000
0.240
89=
810= 0.200
811 = 0.100

that has 140 unknowns in about half
a minute. A printout shOWing the
results for the first 10 years can be
found in table 3.
I have experimented with very large
models with up to 450 endogenous
and 100 exogenous variables covering a time span of 20 years. Such a
system has almost 9000 unknowns'
One complete iteration still takes only
about 22 seconds, and only 4 to 10
iterations are required for convergence. This is fully adequate for
practical work with realistic models
and makes our simple spreadsheet
approach surprisingly competitive
when compared even to large mainframe software packages specifically
designed to solve macroeconomic

No need for color monitor or graphics board.
Make graphs on dot matrix printers.
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Easy to Use. 0 Programming.
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Bar Graphs & Pie Charts
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Lark

Softu>are T,_

SALES
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models. What we have seen is a
synergism. Iteration is an easy and
slow method to solve equations. But
because a spreadsheet by default
makes a smart guess, we see a drastic
improvement in efficiency, allowing us
to attack much tougher problems
than before.
However, a problem relates to finding a new solution to the system of
equations. In the case of a small
model. like Klein's model!. there is no
question whether the model has converged or not. We can simply look at
the screen and see what happens
when we give a calculation command.
When nothing happens, we are done.
However. it will not take long before
we have a model that does not fit on

IN
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$1~

KLEIN'S MODEL I
IN loTUS 1~2~3

T

his is a complete step-by-step
example of how to build and
execute the model. First. you set up the
worksheet. When entering the model.
use the data in table 2.

I. 'TYpe in the variable names in cells
Bl to B13.
2. 'TYpe in the initial values in cells CI
to CI3
3. Using the variable name in column
B and the Lotus /RNC command. name
all the corresponding cells CI to CI3
as lagged variables (i.e., "YR(-I):'
"C(-I)," etc.) and name all cells DI to
DI3 simply with the variable names
(i.e" "YR:' "C" etc.).
4. Format the range C3 . .013 to
display three decimals.
5. Now enter the model equations into cells DI to D13. Because cell names
have been created earlier. equations
can now be entered exactly as they are.
6. Copy the range DI. .013 all the way
to column H. Also, copy DII and DI2
to CII and C12, respectively. This extends the model to six annual periods.
7. Hit the Calc key (F9) several times
and watch the values for year six in column H. If the model has been entered
correctly, you will see the worksheet
converge.
8. 1b run further simulations, change
some of the initial values. Convergence
control is still manual.
Automatic convergence control is next.
We will use wages in year six (cell H7)
to check for convergence.

SSDD
I
100 per cas,

$1 DSDD
~~

100 per case

Minimum order 01100. Includes enyelope and h'Jb rmg.
Premium Qualify diskettes by brand name mtrs. Work super in
IBM PC and compatibles

Priced each in quantities of
SSOD

osoe

100

300

~

lK

2K

1.00
1.25

-:9"8

-:97

-:96

-:95

1.20

1.15

1.10

1.05

24 Hour Order Desk

9. 'TYpe the formula +H7 into cell AI.
This will cause Lotus 1-2-3 to start every
new iteration by copying the result of
the preceding iteration to AI. The value
of H7 is then recomputed. The difference between Al and H7 is a
measure of how close we are to a
solution.
10. Using /RNC give the cell Al5 the
name" \ S" and enter the test for convergence: '/Xl@ABS(AI-H7»0.001"v
{CALC}/XG \ S"v. Translated into
English, this macro says: if the absolute

value of the difference between two iterations
for wages in !,lear six is greater than a certain
tolerance (0.001), recompute the spreadsheet
and reevaluate the macro again: otherwise, !,Iou
have found the solution. That is, if the condition is not met. Lotus 1-2-3 will loop
over the macro and continue recomputing the worksheet until changes are
smaller than the tolerance.
II. To ensure that the value of AI· is
computed before H7, i.e" that the value
of the old iteration is stored, type
/WGRC.
You are now ready to run a simulation.
The macro we just created will
automatically control the iteration process for you.
12. Change the initial value of some
variable, for example, change G in C5
from 5.0 to 3.0.
13. Now execute our macro by typing
ALT-S. We will see the model converging and then stop automatically when
the solution is reached.
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SSDD iimm~~;7j:ml~m·:DSDD
the screen. What we need is some
kind
of
convergence-control
mechanism. The ideal is that Lotus
1-2-3 keeps iterating until the biggest
change in any value is smaller than
some predefined (small) constant.
Some other spreadsheets (Multiplan,
for example) have convergence control built in, which is a real plus. The
step-by-step example in the text box
("Klein's Modell in Lotus 1-2-3") contains a simple test for convergence
written in the macro language of
Lotus 1-2-3. The one-line macro iI-

lustrates the impressive power of the
macro facility of Lotus 1-2-3 .•
REFERENCES
I. Gujarati. Damodar. Basic Econometrics.
New York: McGraw-HilI., 1978, page 341.
2. Klein, L. R" and A. S. Goldberger. An

Econometric Model of the United States,
/929-/952. New York: North-Holland,
1955.
3. McGuire, Patrick E. "A Gauss-Jordan
Elimination Method Program." BYTE,
August 1983, page 394.
4. 'Taylor, Lance. Macro Models for Developing Countries. New York: McGraw-HilI. 1979.
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Spreadsheet.
Graphics.
Information Management
Plus.

Stand-alone programs
can't be made to work as a system
no matter how hard you might try.
Stand·alone programs
are fine. Unless, of course,
you need them to work
together. Because the sum
of the parts will never equal
a whole.
That's why even the
highly touted WordStar,"

406

BY T E • FEBRUARY 1985

dBase II" and 1-2-3," pro·
grams don't make sense
as a business system.
They were designed to
perform very specific appli·
cation functions only, and
therefore, make miserable
workmates.

Fortunately, there's a
smart solution. It's the new
Smart Software System.
Smart's unique "modular
integration" is the key to
productivity. It means that
The Smart Word Processor,
The Smart Data Manager

•

The fully integrated
Smart Software System is designed
to make the whole office more productive.
and The Smart Spreadsheet
with Graphics not only have
the uncompromising power
and capacity of these leading stand-alone programs,
but they also have the unprecedented capability to work
brilliantly together:

So you can easily transfer
data and pass commands
from one to another. Which
means that you can compile
financial data, to be included
in graph-form, within the
text of a printed report,
that's mailed to a list drawn

·1-2-3·~. WOrdStsr

Inquiry 146

from the data managerautomatically.
Don't short change your
business by attempting to
squeeze the impossible out
of a makeshift software
system. Get Smart, and the
whole office will thank you.

Smart is available for the
IBM PC, PCIXT, PCIAT,
and compatibles. For information call, 800-GET-SMART.
(In Kansas call, 913-383-1089).

Smart Software
from Innovative Software

and dBase 11'. are regiSlered trademarks of Lotus Development Corporation. MIcro Pro Inlernational Corporation and AShton- Tate respectively. "-1984 Innovative Software, Inc.
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assembled and tested circuit board or as a complete
system.
· Directly boots PC DOS 2.0 and CP/M·86.
- Most IBM PC software executes with no
modifications.
· IBM PC bus compatible +9 expansion slots.
· Intel 8088 16-bit microprocessor.
· Optional Intel 8087 math cocprocessor.
- 256K bytes on board memory.
· Up to one megabyte of system memory.
- Up to 64K bytes of system ROM/EPROM.
·2 RS·232C Serial & 3 Parallell/D ports.
· Disk controller for 5%." or 8" drives.
Sixteen levels of vectored interrupts.
MPX·16 CirCUit BOlrd Assembled
w/64K RAM.
.$1.200.
OEM 100 Quantity price
840.
MPX·16 Circuit Bnlrd Assembled
w/256K RAM
1,400.
MPX·16 Semi·Kit (wave soldered circuit
board w/all components) Less ICs . .
595.
Complete Kit of ICs w/256K RAM
595.
MPX-16 Unpopulated (lme) PC Board
300.
CP/M-86 Operating System + Manuals
80.
MPX-16 Switching Power Supply.
.
300.
MPX-16 Technical Reference Manual. . .. 50.
MPX-16 Metal Enclosure with Fan
225.
Tandon TM 100-2 Double Sided/Density
Drive .... ,...................
.300.
IBM/PC Keyboard Interface Adapter ..... 100.

Shipping and handling additional on MPX-16 orders.

IBM PC is a trademark of International Business Machines Inc.
CP/M-86 is a trademark of Oigital Research Inc.
Z8 is a trademark of Zilog Inc.
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The SC·01A Speech Synthesizer is a completely self·
contained solid state device that phonetically syn·
the5izes continuous speech of unlimited vocabulary.
SCDl A Quantity 1·99 .
. $32.
1000...
. .. $24.
1000+.
.. caU

is an updated version
of our popular BCeOl. The price has been reduced
and features added. The enlire computer is 4" by 4%."
and includes a tiny BASIC interpreter, up 10 6K bytes
of RAM and EPROM, one RS·232C serial port with
switchable baud rates and two parallel ports. BASIC
or machine language programming is accomplished
simply by connecting a CRT terminal. Programs can
be transferred to 2732 EPROMs with an optional
EPROM programmer for auto start applications. Addi·
tional Z8 peripheral boards include memory expan·
sion, serial and parallel I/O, realtime clock, an AID
Converter and an EPROM programmer.
· Uses Zil09 Z8 single chip microprocessor.
- Data and address buses available for complete
peripheral expansion
- Can be battery operated.
New
· Cross assemblers for various computers.
BeCll Assembled & Tested.
.$149. low Price

Uses the new, high
performance SP1000
voice recognition chip.
The LIS' NER 1000 provides voice input capability
for your compuler. The unit functions in the same
manner as your keyboard, serving asa data entry
device for application programs or the normal op·
eration of the computer.
The LIS' NER 1000 recognition system works
by analyzing human speech and extracting the
most important features. These impressions of
words are compacted into "templates" which
can he stored and later compared to someone
talking to the recognition unit. The US' NER
1000 supports a 64 word vocabulary in speaker
dependent, discrete utterance mode. The rec·
ognition accuracy is greater than 98%. Each
unit comes with a professional Quality head·
band style electret microphone to assure accuracy, software on diskette and a user's manual.
The APPLE It LIS' NER board has provision for an
SSI 263 phonetic speech synthesizer chip with text·
to·speech algorithm, This addition provides all the
features described for the Sweet Talker II as well
as speech recognition.
~PPlE II LIS' NER 1000 with SP1000
recognition/synthesis components only
VROl Assembled & Tested.
. .. S189.
VR02 Complete Kit.
$149.
APPLE II LIS' NE R 1000 with SP't 000
recognition/synthesis components and SSI 263
phoneme synthesizer chip with text to speech
algorithm.
VR03 Assembled and Tested
$259.
VR04 Complete Kit.
$219.
COMMOOORE 64 LIS' NER 1000 with SP1000
recognition/synthesis components
VR10 Assembled & Tested.
VRll Complete Kit.

· Transfer BASIC or Assembly language application
programs from RAM to 2716 or 2732 EPROM.
· Comes with programming & ulility routines on
EPROM.
· Requires Z8 I/O Expansion Board for operation.
BCeD7 Assembled & Tested.
.. $145.

Analog to Digital Converter
· Uses Analog Devices 75811C, a·channel a·bit.
· Adds process control capability 10 tbe Z8 system
· Over 1,000 conversions per channel per second.
· Monitors 8 analog signals in one of two 10v Ranges.
BCC13 Assembled & Tested.
. .. $14.0.

Serial Expansion Board
· Adds additional RS·232C and oplo·isolated 20 mao
current loop serial port to the Z8 System.
· Runs at 75 to 19,200 baud in all protocols.
· Comes with iislings of sample serial I/O routines.
BCCOS Assembled & Tested, ,
$160.

From Micro Resources
IBM PC, APPLE, 6502 Systems 5%. .
CP/M 2.2 a"
From Allen Ashley
TRS·80 Modell, III, Northstar 5%"
CP/M 2.2 a" .

SWEET TALKER II, a 3rd generation speech
synthesiz.er. is based on the SSI 263. SWEET
TALKER II directly drives a speaker to provide
music. sound effects and continuous speech of
unlimited vocabulary at data rates as low as
50-70 bps.
- S51 263·based Apple II compatible speech
speech synthesis board
- Comes with lext·to-speech algorithm on
disk (OOS 3.31
· Appropriate control inputs for mapping with
several buses
- On-board 1 watt amplifier with volume control
· Measures 3" x 3%"
· Operates on +5 and +12l.1
ST22 SWEET TALKER II AppJe II compatible
speech synthesizer with text·to-speech algorithm
on disk.
. ..$104.

The Silicon Systems SSI 263 Speech Synthesizer
Chip is a third generation speech synthesizer chip
that produces even more intelligible speech than
did older devices. The 551 263 has improved into·
nation, inflection and filtration.
SSI 263 Quantity 1-9
$42. ea.
10·99.
.
$34. ea.
100
$30. ea.
The Micromint is stocking thous.nds of SP1000
voice recognition chips. C,1l us for I quote.

Give your computer the dimension of sight.
· Interprets, enhances and stores images.
·256 x 128 digital image sensor.
· Plug·in boards for the IBM·PC, APPLE II or e.
. Software includes utilities for auto exposure.
multi·level greyscale, screen dump and image
enhancement.
· Includes interface card, 4 fool extension cable
camera assembly, manual, and software on
diskette.
OC011BM PC Assembled & Tested.
DC021BM PC Complete Kit
.
OCD] APPLE II Assemuled & Tested.
DC04 APP~E II Complete Kit.

The Micromint Sonar Ranging Experimenter's
Kit is an updated and higher functioning version of
the Polaroid SX-70 Camera sonar ranging circuit
used in the original Polaroid Ultrasonic Ranging
System Designer's Kit. There are similar performance
characteristics but this unit requires far less sup·
port circuitry and interface hardware.
The TI ranging module can function between 4.5
and 6.8v. With a 5v supply, the ranging module
1/0 is TTL compatible and can be connected
directly to most computers with one input and
one output bit.
The Sonar Ranging Experimenter's Kit includes
one SN28827 ranging module, one Polaroid 50
KHz electrostatic transducer, and user's manual
with data sheets.
TIOl Sonar Ranging Experimenters Kit ... $60.

300 BAUD ANSWER/
ORIGINATE MODEM KIT

Micromint's.tatest 300 Baud Modem Kit is crystal
controlled, uses the TI TMS99532 1C, contains
just 25 parts and requires no calibration or adjustments. Use with acoustic coupler or in direct
connect mode.
M004 Compl't, Kit as shown .. , . . . . . .. $60.
MOOS Transform,r for Oirect Connect Mode $9.
ACOl Acoustic Coupler Kit.. .
$20.
$75.

75.
. .150.

Five Slot Mother Board
- Expand your 28 BASIC System with minimum
effort.
· Contains five slols complete w/44 pin conneclOrs.
MBOZ Assembled & Tested
$69.

Triple Voltage Power Supplies
+5V @ 300 rna. +/. 12V @ 25 mao
UPSOl Assembled & Tested
,
$35.
UPS02 Complete Kit
27.
+5V @ 1 Amp. +12V @ .5 Amp. ·12V @ 50 rna.
UPS03 Assembled & Tested..
.
60.
UPS04 Complete Kit.
.
50.

Microvox isa professional voice Quality text· to
speech synthesizer that is easily interfaced to
any computer, modem, RS·232C serial or parallel
output device and provides speech of unbelievable
clarity.
· Unlimited vocabulary.
·64 programmable inflection levels.
· 6K text-to·speech algorithm.
· Full ASCII character set recognition and echo.
· RS232C and parallel input. · 1000 Character buffer, 3000 optional.
- Adjustable baud rates (75·96001.
· Spelling output mode.
·7 octave music and sound effects.
· On board audio amplifier& power supply.
· X·On/X·Off handshaking.
MVOl Assembled with 1K buffer
5349.
MV02 Complete Kit with lK buffer
$269.
Add $15.00 for 3K buffer option.

MICROMINT INC. 561 Willow Avenue,
Cedarhurst, NY 11516
To Order: Call Toll Free 1-800-645-3479
For Information Call: 1-516-374-6793
Call: Monday-Frlday, 9·5 PM

B·O·O·K·S

ADVENTURE INTO BBC BASIC
Miles Ellis and David Ellis. New
York: John Wiley & Sons. 1984:
328 pages. 17 by 24.8 cm. softcover. ISBN 0-471-90171-7.
SI4.95.
AMERICAN UNIVERSITY PROGRAMS IN COMPUTER SCIENCE.
William W. Lau. ed. Fullerton.
CA: GGL Educational Press.
1984: 222 pages. 16 by 23.5
cm. hardcover. ISBN 0-91575125-9. S18.
ANALYSIS AND SIMULATION
OF SEMICONDUCTOR DEVICES.
Siegfried Selberherr. New
York: Springer-Verlag. 1984:
308 pages. 16.8 by 25 cm.
hardcover. ISBN 0-387-81800-6.
S54
ANIMATION. GAMES. AND SOUND
FOR THE TI 99/4A. lbny Fabbri.
Englewood Cliffs. NJ: PrenticeHall. 1984: 272 pages. 17.5 by
23.3 cm. softcover. ISBN 0-13037227-7. SI4.95.
ApPLE loGO FOR KIDS. David
A. Yule. Blue Ridge Summit.
PA: lab Books. 1984; 224
pages. 18.5 by 23.5 cm. softcover. ISBN 0-8306-1728-0.
S11.50.
ApPLE TO IBM PC CONVERSION
GUIDE. Richard Steck. Glenview.
IL: Scott. Foresman and Co..
1984; 112 pages. 19.3 by 23.5
cm. softcover. ISBN 0-67318047-6. SI1.95
']);E ApPLE WORDSTAR BOOK.
Jerry Mar. ·Glenview. IL: Scott.
Foresman and Co.. 1984: 288
pages. 19 by 22.8 cm. spiralbound. ISBN 0-673-15992-2.
S11.95.
ApPLIED BASIC FOR MICROCOMPUTERS. Roy A. Boggs. Reston.
VA: Reston Publishing. 1984:
288 pages. 15.3 by 22.8 cm.
softcover. ISBN 0-8359-0042-8.
SI6.95.
ARCHITECTURE OF THE 8048.
Edward W. Page. Beaverton. OR:
dilithium Press. 1984; 208

R·E·C·E·I·V·E·D

New York: McGraw-HilI. 1984;
112 pages. 13.8 by 20.3 em.
spiral-bound. ISBN 0-07053358-X. S8.95.

pages. 17.3 by 22.3 cm. softcover. ISBN 0-88056-071-1.
SI9.95.
ART AND THE COMPUTER. Melvin
L. Prueitt. New York: McGrawHill. 1984; 256 pages. 25 by 20
cm. softcover. ISBN 0-07050899-2. S29.95
ASSEMBLY LANGUAGE MADE
EASY FOR THE TR5-80. Chao
Chien. New York: Holt. Rinehart
and Winston. 1984; 240 pages.
17.5. by 23.5 cm. softcover.
ISBN 0-03-070441-3. SI8.45.
AUTOMATA. LANGUAGES AND
PROGRAMMING. Jan Parendaens.
ed. Lecture Notes in Computer
Science #172. New York:
Springer-Verlag. 1984; 536
pages. 16.5 by 24.3 em. softcover. ISBN 0-387-13345-3. S22.
BASIC FUN FOR THE COMMODORE 64 BEGINNER. Arthur
Denzau. Kent Forrest. and
Robert Parks. Englewood Cliffs.
N/: Prentice-Hall. 1984; 256
pages. 17.5 by 23.3 em. softcover. ISBN 0-13-061441-6.
SI9.95. Includes floppy disk,
A BASIC PRIMER FOR THE IBM
PERSONAL COMPUTER: PROGRAMMING BUSINESS ApPLICATIONS.
Donald B. Trivette. Glenview. IL:
Scott. Foresman and Co.. 1984:
208 pages. 19.5 by 23 em. softcover. ISBN 0-673-15997-3.
SI8.95.
BANK STREET'S FAMILY COMPUTER
BOOK. Barbara Brenner with
Mari Endreweit. New York:
Ballantine Books. 1984: 272
pages. 13.5 by 20.8 em. softcover. ISBN 0-345-3 I 367-4.
S6.95.
BEEPERS: 21 ELECTRONIC PROJECTS FOR THE TIMEX/SINCLAIR
1000 AND 1500. Gordon
Roekmaker and Stephen Adams.

I

']);E BEGINNER'S COMPUTER
DICTIONARY. Elizabeth S.
Wall and Alexander C. Wall.
New York: Avon Books. 1984;
~O pages. 13 by 19 em. softcover. ISBN 0-380-87114-9.
S2.25.
BOOK BYTES: ']);E USER'S GUIDE
TO 1200 MICROCOMPUTER
BOOKS. 1984 ed .. Cris Popenoe.
New York; Pantheon Books.
1984: 240 pages. 21 by 27.5
cm. softcover. ISBN 0-39472273-6. S9.95.
BUSINESS DECISION MAKING
WITH MULTJPLAN. William R.
Osgood and James F. Molloy Ir.
Somerville. MA: Curtin &
London and New York: Van
Nostrand Reinhold. 1984; 152
pages. 21.5 by 28 cm. softcover.
ISBN 0-930764-90-0. S19.95
BUSINESS GRAPHICS WITH loTUS
1-2-3. William R. Osgood and
Dennis P. Curtin. Somerville.
MA: Curtin & London and New
York: Van Nostrand Reinhold.
1984; 208 pages. 21.5 by 28 cm.
softeover. ISBN 0-930764-59-5.
S1995.
BUSINESS PROBLEM SOLVING
WITH loTUS 1-2-3. James F.
Molloy Ir. and Dennis P. Curtin.
Somerville. MA: Curtin &
London and New York:
Van Nostrand Reinhold. 1984;
208 pages. 21.5 by 28 cm. softcover. ISBN 0-930764-85-4.
S19.95
A BUYER'S GUIDE TO MICROCOMPUTER BUSINESS SOFTWARE.
Amanda C. Hixson. Reading.
MA: AddisonWesley. 1984: 304
pages. 18 by 23.3 em. softcover.
ISBN 0-201-11065-2. SI9.95.

THIS IS A LIST of Pooks recently received at BYTE Publications. The list is not meant
to be exhaustive; its purpose is to acquaint BYTE readers with recently published titles in
computer science and related fields. We regret that we cannot review or comment on all the
books we receive; instead. this list is meant to be a monthly acknowledgment of these books

and the publishers who sent them.

CW REFERENCE MANUAL. B.
Liskov. R. Atkinson. T. Bloom.
E. Moss. I. C. Schaffert.
R. Scheifler. and A. Snyder. New
York: Springer-Verlag. 1981; 200
pages. 15.5 by 23.5 em. softcover. ISBN 0-387-91253-3.
SI4.95.
CAREERS IN COMPUTERS. Texe
W. Marrs. New York: Simon &
Schuster. 1984; 160 pages.
15 5 by 23.5 em. softeover.
ISBN 0-671-50221-2. S8.95.
']);E COMMODORE 64 SOFTWARE
BUYER'S GUIDE. Gary Phillips.
Terry Silveria. and Sanjiva K.
Nath. Bowie. MD: Brady Communications Co.. 1984; 494
pages. 17.8 by 23.3 em. softcover. ISBN 0-89303-382-0.
SI6.95.
']);E COMMODORE 64 SURVIVAL
MANUAL. Winn L. Rosch. New
York: Bantam Books. 1984: 256
pages. 15.3 by 22.8 cm. softcover. ISBN 0-553-34127-8.
S9.95.
COMPAO USER's HANDBOOK.
Weber Systems Inc. staff. New
York: Ballantine Books. 1984;
352 pages. 14 by 21.5 cm. softcover. ISBN 0-345-31841-2.
S9.95.
']);E COMPLETE SOFTWARE MARKETPLACE. 1984-85. Roger Hoffman. New York: Warner Books.
1984: 256 pages. 20 5 by 233
cm. softeover. ISBN 0-44638024-5. SI795
']);E COMPUTER ALPHABET BOOK.
Elizabeth S. Wall. New York:
Avon Books. 1984: 64 pages.
13 by 19 em. softeover.
ISBN 0-380-87106-8. S225
COMPUTER BASED NATIONAL
INFORMATION SYSTEMS. Stephen
J. Andriole. ed. New York:
Petrocelli Books. 1984: 176
pages. 20 by 26 em. hardcover.
ISBN 0-89433-255-4. S2495
']);E COMPUTER COOKBOOK.
William Bates. New York:

(continued)
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The best of two worlds
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The MYTECH COMAL interactive programming language gives
you the simplicity of Basic and the power of Pascal. Many of the
concepts are infuenced by ADA®l, for example exception
handling, packages etc.

Mytech ComaI features
• Friendly, interactive user interface with help facilities
• 100% orthogonal.

• Available for IBM' 7 PC-G, PC-XT,
PC-AT, PPC, WICATetc
• Implemented on UNIX"2,
CPM/86®3 C-CPM/86®4
MS-DOS"'s, PC-DOS®6 '
• Easily ported to 16/32-bits systems

-'-

• The package concept makes
Mytech Comal extensible
• Turtlegraphics package (LOGO)
is available
• Easily customized for
foreign languages
• Support for the 8087.
• Is written in "C".
• Fulfills the Comal 2.00 requirements

• Comal is an official education
language in Europe.

Mytech Comal is the perfect language for students as well as for the
professional programmer. For further information please ask for a
data sheet. Or why not do it the right way, order your Mytech Comal
system today and move in to a new fascinating and powerful pro-

gramming dimension.

1) DoD. 2) AT & T, 384) D!grtal Research, 5&6) MJCrosott.IBM. 7) IBM

Jungmansgatan 25, P.O. Box 7230 S-402 35 Gothenburg, Sweden
Tel. +46 (0)314207 BO, Telex 89200574, Teletex, Datex 240189200574

a message to
our subscribers
From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers material about their products We take great
care to screen these companies, choosing only those
who are reputable, and whose products, services, or
information we feel would be of interest to you Direct
mail is an efficient medium for presenting the latest
personal computer goods and services to our
subscribers
Many BYTE subscribers appreciate this controlled use
of our mailing list, and look forward to finding
information of interest to them in the mail. Used are
our subscribers' names and addresses only (no other
information we may have is ever given).
While we believe the distribution of this information
is of benefit to our subscribers, we firmly respect the
wishes of any subscriber who does not want to receive
such promotional literature. Should you wish to restrict
the use of your name, simply send your request to the
following address.
BYTE Publications Inc.
Attn: Circulation Department,
70 Main St., Peterborough, NH 03458
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Doubleday and Co., 1984; 416
pages. 20.8 by 27.8 em, softcover, ISBN 0-385-19291-6,
514.95.
COMPUTER CRAZINESS. Paul
Somerson and Stephen Manes.
New York: Scholastic, 1984; 176
pages, 20.3 by 27.5 em. softcover. ISBN 0-590-33175-2.
54.95.
COMPUTER KEYBOARDING FOR
CHILDREN, Edward B. Fry.
New York; leachers College.
Columbia University. 1984; 28
pages, 21. 5 by 28 cm, spiralbound, ISBN 0-8077-2754-7.
5895
COMPUTER MONSTERS. Stephen
Manes and Paul Somerson. New
York: Scholastic. 1984; 176
pages. 20.3 by 27.5 cm, softcover. ISBN 0-590-33177-9,
54.95.
COMPUTER OLYMPICS, Stephen
Manes and Paul Somerson. New
York; Scholastic, 1984; 174
pages. 20.3 by 27.5 em. softcover. ISBN 0-590-33176-0.
5495.
COMPUTER PROGRAMS FOR THE
KITCHEN. lerence F. Dicker. Blue
Ridge Summit. PA: lab Books.
1984; 256 pages. 18.8 by 23.3
cm. softcover. ISBN 0-83061707-8, 513.50.
COMPUTER SPACE ADVENTURES.
Paul Somerson and Stephen
Manes. New York: Scholastic.
1984; 176 pages, 20.3 by 27.5
cm, softcover. ISBN 0-59033178-7,5495
COMPUTERS AND DATA PROCESSING. 2nd ed .. H. L. Capron and
Brian K. Williams. Menlo Park,
CA; Benjamin/Cummings Publishing Co., 1984; 488 pages,
20.5 by 26.3 cm, hardcover.
ISBN 0-8053-2214-0. 526.95.
COMPUTERS AND MICROPROCESSORS; COMPONENTS AND SYSTEMS, A. C Downton. Berkshire.
England; Van Nostrand Reinhold
(UK). 1984; 192 pages, 19 by
24 5 cm, softcover. ISBN 0-44230572-9. £575
COMPUTING IN ApPLIED SCIENCE.
William J. Thompson. New York:
John Wiley & Sons. 1984; 352
pages, 16.5 by 24 cm. hardcover, ISBN 0-471-09355-6.
526.95.

CREATING TECHNICAL MANUALS.
Gerald Cohen and Donald H.
Cunningham. New York;
McGraw-HilI. 1984; 176 pages,
15 by 22.5 cm. softcover.
ISBN 0-07-011584-2. 516.95.
EASYWRITER SIMPLIFIED FOR THE
IBM PERSONAL COMPUTER. Don
Cassel. Englewood Cliffs. N/;
Prentice-Hall. 1984; 176 pages.
17.5 by 23.5 cm, softcover.
ISBN 0-13-222431-3, 521.95.
EXPERIMENTAL METHODS OF
POLYMER PHYSICS, A Malkin. A.
Askadsky, A. Chalykh. and
Kovriga. Englewood Cliffs, NJ:
Prentice-Hall. 1983; 520 pages.
14.5 by 22 cm. hardcover.
ISBN 0-13-295485-0. 538.95.

v.

THE FREE SOFTWARE HANDBOOK,
1984-1985 CP/M EDITION.
Patricia Hatcher and Blake Van
Meter. Plano. TX: PeopleJalk
Associates, 1984; 368 pages,
14 by 21. 5 cm. softcover.
ISBN 0-915907-07-0. 517.95.
AT HOME WITH BASIC. Henry
Mullish and Dov Kruger. New
York: Simon & Schuster. 1984;
272 pages, 14.8 by 21.3 cm,
spiral-bound. ISBN 0-67149861-4, 512.95.
How DID WE FIND OUT ABOUT
COMPUTERS? Isaac Asimov. New
York; Walker and Co.. 1984; 66
pages, 14.8 by 21.3 em. hardcover. ISBN 0-8027-6533-5.
58.85.
How lb DOCUMENT YOUR SOFTWARE. Barbara Spear. Blue
Ridge Summit. PA: lab Books.
1984; 208 pages, 185 by 23.5
cm. softcover. ISBN 0-83061724-8. 513.50.
IBM PC/XT BASIC PROGRAMMING AND ApPLICATIONS,
Louis Nashelsky and Robert
Boylestad. Englewood Cliffs, NJ;
Prentice-Hall. 1984; 320 pages,
17.8 by 23.3 cm, softcover.
ISBN 0-13-448325-1. 514.95
INFOWORLD'S ESSENTIAL GUIDE
TO ApPLE, Thorn Hogan and the
editors of InfdWorld. New York;
Harper & Row. 1984; 240 pages.
18.5 by 23.5 cm, softcover.
ISBN 0-06-669001-3, 516.95.
INFOWORLD'S ESSENTIAL GUIDE
TO CP/M, lbny Bove. Cheryl
Rhodes. and the editors of InfoWorld. New York; Harper & Row.
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FREE SHIPPING,

•DISKETTES •
West Coast"Call"

1984; 254 pages, 18.5 by 23.5
em, softcover, ISBN 0-06669003-X, SI6.95.
INFOWORLD'S ESSENTIAL GUIDE
TO THE IBM pc, Frank I. Derfler
Jr and the editors of InferNar/d.
New York; Harper & Row, 1984;
256 pages, 18.5 by 23.5 em,
softcover. ISBN 0-06-669002-1.
S16.95
INSIDE CP/M-86: A GUIDE FOR
USERS, David E. Cortesi. New
York: Holt. Rinehart and
Winston, 1984; 224 pages,
19 by 23.5 em, softcover.
ISBN 0-03-062656-0, S17.4 5.
INSIDE COMMODORE DOS,
Richard Immers and Gerald G.
Neufeld. Chatsworth, CA:
Datamost. 1984; 512 pages, 17.8
by 25.3 em, softcover,
ISBN 0-88190-366-3, SI9.95.

PROGRAMMING ON THE ATARI
HOME COMPUTERS, Ben
Shneiderman. Boston, MA:
Little, Brown and Co., 1984;
208 pages, 19 by 23.5 em, softcover. ISBN 0-316-78722-1.
S8.95.
loTUS 1-2-3 FOR MARKETING AND
SALES, Michael V Laric and
Ronald Stiff. Englewood Cliffs,
NI: Prentice-Hall. 1984; 240
pages, 17.8 by 23.5 em, softcover. ISBN 0-13-540899-7,
S1495
MACHINE INTELLIGENCE 10,
INTELLIGENT SYSTEMS: PRACTICE
AND PERSPECTIVE, J. E. Hayes, D.
Michie, and Y-H Pao, eds. New
York: John Wiley & Sons, 1982:
582 pages, 15.8 by 25 em, softcover, ISBN 0-470-27323-2,
SI0995

INSTANT WORDSTAR FOR THE KAYPRO, Robert Wolenik. Reston,
VA: Reston Publishing, 1984:
144 pages, 15 by 22.8 em, softcover, ISBN 0-8359-3090-4, SI5.95.

MANAGING YOUR BUSINESS WITH
MULTIPLAN, Ruth K. Witkin.
Bellevue, WA: Microsoft Press,
1984; 430 pages, 18.8 by 23.3
em, softcover, ISBN 0-91484506-3, SI7.95.

INVITATION TO MVS: loGIC &
DEBUGGING, Harry Katzan Jr and
Davis TharayiL New York:
Petrocelli Books, 1984; 256
pages, 16 by 24 em, hardcover.
'ISBN 0-89433-081-0, S29.95.

MICROCOMPUTERS Go TO
SCHOOL, Stanton Leggett. ed.
Chicago, IL: leach 'em, 1984:
248 pages, 13.5 by 21.5 em,
softcover, ISBN 0-931028-53-1.
SI6.95.

JOB CONTROL LANGUAGE, 2nd
ed., Ruth Ashley and Judi N.
Fernandez. New York: John
Wiley & Sons, 1984; 168 pages,
17 by 25.3 em, softcover,
ISBN 0-471-79983-1. SI2.95.

LE MICROPROCESSEUR 16 BITS
8086/8088, Alain-Bernard
Fontaine. Paris, France:
Masson, 1984: 238 pages,
16 by 23.8 em, softcover.
ISBN 2-225-80313-7,
108 francs.

ThE loy OF COMPUTER CHESS,
David Levy. Englewood Cliffs,
NJ: Prentice-Hall. 1984; 144
pages, 13.5 by 21.5 em, softcover. ISBN 0-13-511619-8, S7.95.
KIDS & COMPUTERS: ADVANCED
PROGRAMMING HANDBOOK,
Eugene Galanter New York:
Perigee Books, 1984: 224 pages,
17.5 by 23.5 em, softcover.
ISBN 0-399-50976-3, S7.95.
LET'S LEARN BASIC: A KIDS'
INTRODUCTION TO BASIC
PROGRAMMING ON THE ApPLE II
SERIES, Ben Shneiderman.
Boston, MA: Little, Brown
and Co., 1984; 208 pages,
19 by 23.5 em, softcover,
ISBN 0-316-78721-3, S8.95.
LET'S LEARN BASIC: A KIDs'
INTRODUCTION TO BASIC

MICROPROCESSORS IN INDUSTRY,
Michael F Hordeski. New York:
Van Nostrand Reinhold, 1984:
542 pages, 16 by 23.5 em, hardcover, ISBN 0-442-23207-1.
S49.50.
MINUTE MANUAL FOR PFS: FILE/
REPORT/GRAPH/WRITE, Jeffery
Lesho and lim Pirisino. Columbia, MD: MinuteWare, 1984; 184
pages, 13.5 by 21.5 em, softcover. ISBN 0-913131-03-2,
SI2.95.
A MODEL-MANAGEMENT FRAMEWORK FOR MATHEMATICAL PROGRAMMING, Kenneth H. Palmer
New York: John Wiley & Sons,
1984; 416 pages, 17 by 24 em,
hardcover, ISBN 0-471-80472-X,
S4250
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"PRINTER SPECIALS"

Okidata93
Epson RX80 FT
Epson AX60
EpsonRX100
Epson Fx80
Epson FX100

350
551
29'
229
387
3.2
598

Epson lO1SOO

1039

Toshiba 1351
Della 10
Delta 15
Gemini lOX
Gemini 15X
Toshiba 13.010
DJablo 630 API
Quadjet
.... nadex 96258
QX1Q

'206

Okidala92

APPLE 2C
$869.95
GEMINI10X
$226.95

IBM PC W/DRIVE
$1299.95
OKIDATA92
$349.95
567

Radix 15
Radilt 10
Powertype
Daisywriler

481

Brother HAtS

1034

Brother HA25
Brother HR35
Keyboard
Alleman Blue ..Diablo 620 API
Mannesman SpiriteD
Mannesman 100l
Juk16100
Pana31S1
Dynax D)(15
MNNSMN 1SOL
NEC 8850

1712

PI

329
'56
227
33.
67.

1431
721

It

P3

280
77.
33.
572
7"
'22
27.

...
233
530
371

509

350
7"
1754
fM8

Panasonic KXP 1091
Panasanic KXP 1090
Silver Reed EXP 550
Silver Reed EXP 500
Silver Reed EXP 770
Nee 3550
Nee 2050
OlympiaRO
Nee 7730
Nee 1715
QKI84
Panasonic KXP 1093
Panasonic KXP 1092
Okl83

Oklmale 10
Sliver Reed EXP400

HP laser Jet
n MSP10

Cltl

25.
201

382
286
1'2
'299

."

3'2
'''3
'''3

.36

567
382
5'6
'38
233
3021
350

WOW!
APPLE

2E wlDlsk Dnve
Macintosh
Apple 2C
Imagewriter
Addl Drives

IBM
859
1689
869
486
from' 14

COMMODORE
Commodore &4
1541 Disk Drive
1702 Moniior
MP5801 Printer
1526 Prmler

177
204
208

179
215

ATARI
800 Xl
1027 PrInter
1050 Drive
Indus. DrIve
1025 Printer

107
219
159
279
169

550 5.5.
550 0.5.
5550.5.
5555.5.

.......5.

CAT 30

99

SANYO
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PC wlDrive
PC Xl
PC Portable wlOnve

1299
2499
1499

PCJr
Color Card

459
144

MonocromeCard

159

IBM Monllor (GRNI
199
Tecmal Caplaln64K
249
AST SIX Pack
229
Tallgrass 20 Mey
2399
Quad Board
224
Paradise
254
KeylfonlCS
159
Hercules Color
159
Hercules Monochrome
319
Plan!rontCS

409

STB Graphlx
PC wilD Meg Hard Or
Bernoull Box

10 Meg Om'e
Teac 1/2 HI
Shugart 1/2 HI

PanasonlC 1/2 HI

234
2399
1999

699
94
94
94

800·441·1144

ZENITH
ZenllhPC2150
Zenith PC 15152

1631
2076

MONITORS
Amdek 300 Green
Amdek 300 Amber
310 Amber
Color 300
Color 500
Color 600
Color 700
Color 710
Zenith Green

114
124
139
229
324
384
489
529
74

laxan 210

209

PrlnclOn HX12

,4049

Tuen 122A

139

Tallan 420

389

MODEMS
Hayes 1200
Hayes 12008
Hayes 300
Micromodem 2E
Access 123
Novation J·cal
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212
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BOOKS RECEIVED

MORE COLDR COMPUTER ApPLICATIONS. John P Grillo and J D.
Robertson. New York: John
Wiley & Sons. 1984: 176 pages.
17 by 25.3 em. softcover.
ISBN 0-471-80767-2. 539.90.
Includes floppy disk.

ThE OSBORNE/McGRAW-HILL
BUSINESS SYSTEM BUYER'S
GUIDE. 2nd ed. Adam Osborne.
Steve Cook. and Gail Todd.
Berkeley. CA: Osborne/
McGraw-HilI. 1984: 182
pages. 16.3 by 23.3 em. softcover. ISBN 0-88134-125-8.
510.95.

MULTIPLAN FOR MARKETING AND
SALES. Michael V. Laric.
Englewood Cliffs. NJ: PrenticeHall. 1984: 320 pages. 17.8 by
23.3 em. softcover. ISBN 0-13605080-8. 514.95.

PEAS STRUCTURAL ANALYSIS
SERIES: ApPLE II OR liE VERSION.
Practical Engineering Applications Software (PEAS). New
York: John Wiley & Sons. 1984:
88 pages. 148 by 22.8 em. softcover. ISBN 0-471-80290-5. 530.
Includes floppy disk.

MULTIPLAN: HOME AND OFFICE
COMPANION. Elna l'ymes and
Peter Antoniak. Berkeley. CA:
Osborne/McGraw-HilI. 1984: 246
pages. 20.5 by 27.5 em. softcover. ISBN 0-88134-133-9.
51595
NEW HORIZONS IN EDUCATIONAL COMPUTING. Masoud
Yazdani. ed. New York: John
Wiley & Sons. 1984: 320
pages. 17 by 24.5 em. hardcover. ISBN 0-470-20022-7.
544.95.

240 pages. 21 by 27.5 em. softcover. ISBN 0-13-688045-2.
519.95.

McGraw-HilI. 1984: 144 pages.
13.5 by 20.3 em. softcover.
ISBN 0-07-035106-6. 59.95.

POWER Upi KIDS' GUIDE TO
THE COMMODORE 64. Marty
DeJonghe and Caroline Earhart.
Berkeley. CA: Sybex. 1984: 204
pages. 18 by 22.8 em. spiralbound. ISBN 0-89588-188-8.
514.95

PROGRAMMABLE ASSEMBLY. W. B.
Heginbotham. ed. New York:
Springer-Verlag. 1984: 368
pages. 16 by 24 em. hardcover.
ISBN 0-387-13479-4. 543.

A PRACTICAL GUIDE TO THE
ApPLE lie. Peter C Weiglin and
Joyce Conklin. Reading. MA:
Addison-Wesley. 1984: 176
pages. 18.8 by 23.5 em. softcover. ISBN 0-201-09660-9.
51295

PERSONAL FINANCE PROGRAMS
FOR HOME COMPUTERS. William
S Hodges and Neal A. Novak.
Boston. MA: Little. Brown'
and Co.. 1984: 192 pages.
21. 5 by 278 em. softcover.
ISBN 0-316-36788-5. 514.50.

PRESENTATION GRAPHICS ON
THE ApPLE MACINTOSH. Steve
Lambert. Bellevue. WA: Microsoft Press. 1984: 288 pages.
18.8 by 23.3 em. softcover. ISBN
0-914845-1 I-X. 51895

ThE POWER OF: ApPLEWORKS.
Robert E. Williams. Englewood
Cliffs. NI: Prentice-Hall. 1984:

PROBOTS AND PEOPLE: ThE AGE
OF THE PERSONAL ROBOT.
Timothy 0. Knight. New York:

PROGRAMMING ApPLE BASIC
John J. DiElsi. Elaine S.
Grossman. John P TUcciarone.
New York: Holt. Rinehart and
Winston. 1984: 464 pages.
17.8 by 23.3 em. softcover.
ISBN 0-03-063733-3. 518.45.
PROGRAMMING IN C ON THE IBM
Pc. Bryan J. Cummings and
Lawrence Pollack. Englewood
Cliffs. NI: Prentice-Hall. 1984:
208 pages. 15.3 by 22.8 em.
softcover. ISBN 0-13-729351-8.
514.95.
SHOULD I Buy A HOME COMPUTER? A GUIDE WITH CHECKLISTS. Lincoln Hallen. Princeton.
NI: Petrocelli Books. 1984:

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
52.75 53.25 5325

Jan.

5370 54.25 54.25

Feb.

5275 5275 53.25 $3.25 $370 $3.70 54.25

March

$275

April

$275 52.75 $3.25 $3.25 $3.70 $3.70 54.25

$325

$370 $370 54.25

May

5200 $2.75 $275 $3.25

$370 $3.70 $4.25

June

5200 $2.75 52 75 $325

$370 $370 54.25

July

52.00 $2.00 $2.75 5275 $3.25

$3.70 54.25 $4.25

Aug.

$200 $275 52.75

Sept

$275 $2 75 52.75 $3.25

Oct

Nov.
Dec.

$3.25 $3.70 $425 $425
$370 $425 $425

Prices include postage in the US. Please add
$.50 per copy for Canada and Mexico; and $2.00
per copy to foreign countries (surface delivery).

D Check enclosed
Payments from foreign countries must be made
in US funds payable at a US bank.

D VISA
Card #
Exp.
Signature

52.75 52.75 53.25 $3.25 $3.70 54.25 $4.25
5325

$325 $370 $4.25 $425

$2.75 $2.75 53.25 53.25 $3.25 $3.70 54.25 54.25

Special BYTE Guide to IBM PC's -

$4.75

Please allow 4 weeks for domestic delivery and
J 2 weeks for foreign delivery.
NAME

Circle and send requests with payments to:

ADDRESS

BYTE Back Issues
P.O. Box 328
Hancock, NH 03449

CITY

412

D MasterCard

BY T E • FEBRUARY 1985

STATE

ZIP

BOOKS RECEIVED

104 pages, 14 by 20.8, softcover, ISBN 0-89433-257-0,
58.95.

220 pages, 16 by 23 em, softcover, ISBN 0-07-050859-3,
516.95.

SMALL-liME OPERATOR: ThE
COMPUTER EDITION, Bernard
Kamoroff. South Bend,
IN: and books, 1984: 306
pages, 21 by 27 em, spiralbound, ISBN 0-89708-117-X,
519.95.

STRUCTURE AND INTERPRETATION
OF COMPUTER PROGRAMS,
Harold Abelson and Gerald lay
Sussman with Julie Sussman.
Cambridge, MA: MIT Press,
1985: 564 pages, 16 by 235
em, hardcover. ISBN 0-26201077-1. 530.

SOFTWARE DEFECT REMOVAL,
Robert Dunn. New York:
McGraw-Hili, 1984: 352
pages, 15.5 by 23 em, hardcover, ISBN 0-07-018313-9,
529.95.
A SOFTWARE LAW PRIMER,
Frederic William Neitzke. New
York: Van Nostrand Reinhold,
1984: 170 pages, 16 by 23.5 em,
hardcover, ISBN 0-442-26866-1.
524.95.
ThE SOFTWARE MARKETPLACE:
WHERE lb SELL WHAT You
PROGRAM, Suzan D. Prince.
New York: McGraw-HilI. 1984;

Inquiry 149

STRUCTURED PROGRAMMING WITH
BASIC FOR THE ACORN COMPUTER, Roy Atherton. New York:
John Wiley & Sons, 1984: 208
pages, 17 by 25.5 em, softcover.
ISBN 0-471-80600-5, 515.95.
TI LDGo, Harold Abelson. New
York: McGraw-Hili, 1984: 256
pages, 18 by 23.5 em, softcover,
ISBN 0-07-038459-2,517.95
TAKE IT WITH YOU: ThE
COMPLETE-GUIDE TO PORTABLE
BUSINESS COMPUTING, Richard
M. Grelewicz. New York: John
Wiley & Sons, 1984; 264 pages,

15 by 22.8 em, softcover,
ISBN 0-471-88198-8,514.95.
ThE liME-liFE STEP-BY-STEP
GUIDE TO THE COMMODORE 64,
the editors of Time-Life, New
York: Random House, 1984: 102
pages, 21 by 24 em, hardcover.
ISBN 0-394-72515-8, 512.95.
ThE liME-LIFE STEP-BY-STEP
GUIDE TO THE IBM Pc. the
editors of Time-Life, New York:
Random House, 1984: 102
pages, 21 by 24 em, hardcover,
ISBN 0-394-72521-2,512.95.

11JRTLESTEPS: AN INTRODUCTION
TO ApPLE LDGO AND TERRAPIN
LDGo, Pamela Sharp. Bowie,
MD: Brady Communications Co..
1984: 210 pages, 178 by 233
em, softcover, ISBN 0-89303906-3, 514.95.
USING THE IBM PERSONAL
COMPUTER: EASYWRITER, Ada W.
Finifter. New York: Holt.
Rinehart and Winston, 1984: 318
pages, 17.8 by 23.5 em, softcover, ISBN 0-03-063736-8,
518.45.

ThE liME-liFE STEP-BY-STEP
GUIDE TO THE IBM PCiR, the
editors of Time-Life, New York:
Random House, 1984: 102
pages, 21 by 24 em, hardcover,
ISBN 0-394-72519-0, 512.95.

VIC 20 COMPUTER GRAPHICS
lbOLBOX, Russell L. Schnapp
and Irvin G Stafford. Englewood Cliffs, Nj: Prentice-Hall.
1984; 192 pages, 17.8 by 23.3
em, softcover, ISBN 0-13941998-5,514.95

LA 1RANSPORTABILITE DU
LDGICIEL, Olivier Lecarme and
Mireille Pellissier. Paris, France:
Masson, 1984; 264 pages, 16 by
24 em, softcover. ISBN 2-22580223-8, 140 francs.

WORD PROCESSING WITH YOUR
ADAM, Barbara Spear. Blue
Ridge Summit. PA: lab Books,
1984; 160 pages, 18.5 by 23.5
em, softcover, ISBN 0-83061766-3,59.25. •
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INTRODUCING
Interface Technologies' Modula-2
Software Development System

And if you leave an undefined variable or data type,
the editor detects the mistake and gives you the option
of on-line "help" to correct it. No other programming
text editor offers you so much innovation at any price.

The computer press is hailing Modula-2 as "the next
standard in programming languages." Modula-2
How to tum "wait time"
combines the strengths of Pascal with the features
into "work time"
that made C so popular, like independent r"""!!'--........-----~~--....,

compilation and direct hardware control.
.~.'.'."•.".''.•.
But until today, no company offered a .
Modula-2 system that made the development;';?
of software fast, easy and efficient. Now,
though, there's a new tool at your disposal.
I

I "_

EDIT
.........._ - - ,

The vast majority of
programming time is
spent waiting, and the
biggest slowdown is most
often with compilers.

The fast, powerful tool
for programmers
The breakthrough is here: Interface Technologies'
new Modula-2 Software Development System for
the IBM® PC, XT, AT and compatible
computers to give programmers the same
quantum leap in productivity spreadsheets
and word processors gave to end-users. It
can reduce monotonous wait time, will
dramatically increase speed, help stop
thoughtless mistakes, and free you to become more
creative in virtually all of your programming efforts.

How to speed input and
eliminate 300/0 of errors
Thirty percent of programming mistakes are syntax
errors and simple typos in the program structure. Our
"syntax-directed" Modula-2 editor does away with
these time-consuming headaches once and for all.
It speeds input by
cutting manual typing
as much as 90%, letting
you enter statements
with a single keystroke.
For example, if you type
a capital "I" to begin a
line, the editor completes
the logical "IF THEN"
statement automatically, so
you can concentrate on what you
Enter complete statements want to program, rather than conwith one keystroke.
centrate on what you're typing.
The editor locks out errors, finishing statements and
procedures in perfect accord with the standardized
rules of Modula-2. It also indents and formats your
text automatically, making programs easy to read and
maintain, an important feature on big projects.
414
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Our compiler turns
wait time to work time
with a new innovation
that lets you compile
in the "background."
With background
compilation, your program is automatically compiled
into object code line by line as you work, every minute
you spend writing or editing a Modula-2 program!
When you're finished editing, all that's left for the
compiler is a quick mopping up job that generates
optimized native code in a single pass.

How quick is "quick"?
Thanks to background compilation and the fact that
the compiler itself is so fast, Interface Technologies'
compiler turns 100 lines of typical Modula-2 text
into optimized machine code in under five seconds.
Plus the Interface compiler produces compact code
with execution speed superior to that produced by any
other Modula-2 compiler on the market.

How to do two things at once
Along with the background compiler and syntaxdirected editor, which can save you hours every day and
make you more productive, Interface Technologies'
Software Development System gives your monitor

windows so you can refer to one file while you edit
another simultaneously, saving you even
more time.
Concurrent editing of two
or more files is especially useful when doing programming
work that's intended for
separate compilation, and
Interface Technologies has
the only Modula-2 system
~L
on the market that provides "IIIIIIlI
you with this helpful benefit
£
d I'
f
Work with multiple files
lor eve opmg so tware.
faster, easier in windows.

How preprogrammed modules
speed development
One of the advantages of Modula-2 is that it lets you
build large, reliable programs quickly, by linking
together many smaller "building-block" modules.
The development system's toolkit of precompiled
program modules includes the standard Modula-2
library, and adds exclusive link-and-run modules for
direct calls to the operating system, sound, and color

graphics support.
Plus you get lowcost updates from
---~~::::::::~
the Interface
~~iirFieS Technologies
fast - growing
library of new

InOut

:~",,.j~~:~~programming

...

modules.

The Modula-2 development system's toolkit of
ready-made modules turns big programs into smaller projects:

Increase productivity for $249
Interface Technologies' Software Development
System is fast, powerful and unlimited. It works so well
that it's the same tool Interface Technologies is using to
write business and consumer applications in Modula-2.
For $249, you get the syntax-directed editor and
compiler, linker, module library and tutorial that will
have even modestly experienced programmers writing
in Modula-2 in days. And you have full rights to your
work; there's no license fee for programs you develop
with the Interface Technologies system.
Inquiry 154

You can use it on any IBM® PC, XT, AT or
compatible computer with two double-sided, doubledensity floppy drives and 320K RAM diskette.
You get a thoroughly indexed, comprehensive user's
manual and free telephone support from Interface
Technologies. But the most important thing you get is
the future, and the programming language ofthe future
is Modula-2, and now it's easier than ever.
For more information, or to order the Modula-2
Software Development System, call 1-800-922-9049
today. In Texas, call (713) 523-8422.
You can also order or
request further information by
mail. Just fill
out the coupon below
and send it
in. Act today
and receive
your system
soon.

r- - - - - - - I
I
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~

-

~
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I PLEASE CHECK ONE:

I
I

=

0 AMERICAN EXPRESS
0 VISA
o CHECK ENCLOSED
CHARGE ACCOUNT NUMBER

0 MASTERCARD I~

§
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EXPIRATION DATE SIGNATURE
PLEASE SEND ME _ _ COPIES @ $249 EACH.
INTERFACE TECHNOLOGIES CORPORATIONi,
3336 RICHMOND, SUITE 200. HOUSTON. TX 77098
~

III

I

Texas residents, add 6. 125% Sales Tax.
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LETTERS

(continued from page 32)

BENCHMARKING
SYSTEMS

UNIX

Thanks to David F Hinnant's excellent article. "Benchmarking U IX Systems"
(August 1984. page 132). I feel I gained
an awareness of the limitations and advantages of the different UNIX/machine combinations. The results are a great reference
guide. However. I was a little surprised by
the lack of a System V version (the
standard-to-be one). which motivated me
to run all the benchmark programs specified in the article on an NCR Tower (an
M68000-based computer) under UNIX
System V. '!able I shows my findings. For
the tests I used 2 megabytes of RAM and
one 30-megabyte hard disk.
The values obtained fall about midway
between systems 6 and 7 when plotted on
the graph in figure I on page 408.
I was rather pleased with these results.
since my Tower was. according to Hinnant's tables. among the top seven most
powerful systems. I hope this small extension of Mr. Hinnant's work will be very
useful to all System V users. because this
version is intended to standardize the
UNIX world.
MARIO DESCALZI

Columbia. SC

Table I: NCR Tower performance
using UNIX benchmarks discussed in
"Benchmarking UNIX Systems:'
Pipe
System Call
Function Call
4. Sieve
5a. Disk Write
5b. Disk Read
6. Shell
7. Loop

1.
2.
3.

real

user

sys

61
138
1.7

0.0
0.5
1.6
4.3
0.0
0.0
0.4
12.8

2.8
13.2
0.0
0.1
1.3
2.0
2.2
0.1

4.5
3.4
8.8
9.1
13.4

Number of Concurrent Processes
1
2
3
4
5
6
9.8

16.0

222

35.3

44.2

52.2

A CALL FOR STANDARDS
In a computer system. dates can be kept
in many different ways. If "DD" represents
day. "MM" month. and "YY" the year. let
me define the British way as "MMDDYY,"
the French way as "DDMMYY:' and the
standard international way as "YYMMDD:'
Despite its universality and advantages for
sorting. the last one is not used by MS416
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DOS. dBASE. or Ouickcode (to name just
a few).
Let me ask both software and hardware
developers to stick to inte~national standards. Let me further suggest that they
keep dates as numeric values (taking advantage of most keyboards' numeric locking feature) and automatically enforce
month and day values smaller than 13 and
32. respectively. Zeros could be allowed
for month and day when their values are
unknown.

Computer User. A third magazine that quit
publishing (Basic Computing) did have the
professional integrity to transfer its subscriptions to another magazine.
Maybe I have been a victim of a freak
set of circumstances. but I don't think so.
I believe this is the trend of the future. I
hope not. but there doesn't seem to be
much a consumer can do once the magazine has your money. It's obvious that bad
management is ever present even in the
computer-magazine industry.

PAUL-ANDRE DESJARDINS

STEVE HERMES

Rabat. Morocco

Bloomington. IL

ENHANCING PERFECT WRITER

FORTH CONFERENCE

In the August 1984 BYTE. Barry D. Smith
wrote about reconfiguring Kaypro's keypad for use with Perfect Writer ("Reconfiguring Perfect Writer Commands:' page
22)
To anyone using Perfect Writer on a Kaypro. I recommend the inexpensive enhancements available from Plu· Perfect
Systems (Box 1494. Idyllwild. CA 92349)
While running the word-processing program. keys can be defined. files printed
or erased. disks changed. and the directory accessed. Key definitions also can be
saved and automatically loaded. The swap
file can be increased in size up to an entire disk.
Plu· Perfect recommends erasing Perfect
Writer's menu to provide space on the disk
for key definitions and other files. Everything that can be done through the menu
can be done more quickly at the system
level.
Documentation and user support is excellent. I have been using the enhancements for nearly a year and wouldn't do
without them.

The fifth Rochester FORTH Conference will
be held at the University of Rochester.
Rochester. New York. June 12-15. 1985.
Sponsored by the Institute for Applied
FORTH Research Inc.. the focus of the conference will be on software engineering
and software management.
There is a call for papers on the following topics:

JAMES SWANSON

McBride. British Columbia. Canada

SUBSCRIBER'S LAMENT
My letter is one of caution to other
readers of computer magazines. My experience with computers and the computer-magazine industry goes back only
about four years. and in this period of time
I have subscribed to at least eight different
publications. most of which are good
sources of information and education.
especially yours. But something less than
professional is happening within this
industry.
In the past six months I have had the
unfortunate experience of being a subscriber to two publications that just quit
sending out their magazines: CWAD and

-software engineering and software management practices
-FORTH applications. including. but not
limited to: real-time. business. medical.
space-based. laboratory and personal systems: and FORTH microchip applications
-FORTH technology. including finite-state
machines. metacompilers. FORTH implementations. control structures. and hybrid
hardware/software systems
Papers may be presented in either platform or poster sessions. Please submit a
200-word abstract by March 30. 1985.
Papers must be received by April 30.
1985. and are limited to a maximum of
four single-spaced. camera-ready pages.
Longer papers may be presented at the
conference but should be submitted to
the refereed Journal of FORTH Application and

Research.
Abstracts and papers should be sent to
the conference chairman: Lawrence P.
Forsley. Laboratory for Last Energetics.
250 East River Rd" Rochester. Y 14623.
For more information. call or write Ms.
Maria Gress. Institute for Applied FORTH
Research. 70 Elmwood Ave.. Rochester.
Y 14611. (716) 235-0168

ADDING A HARD DISK
In Roy M. Matney's excellent article. "Adding a Hard Disk" (October 1984. page
203). he reiterated a common misunderstanding about my software product. The
Norton Utilities. I would like to explain

LETTERS

what my programs can and cannot do. and
why.
As many of your readers know. my Norton Utility programs provide file recovery
(UnErase) and disk exploration (DiskLDok)
features for the IBM PC family. However.
in the past they have not worked on most
unconventional disks: RAM disks, quaddensity disks. IFORMAT IO-sector disks, or
any hard disk that wasn't in one strict
format.
Many people-including Mr. Matneyhave assumed that this was because my
programs worked "below the BIOS:' Actually not. All disk operations were done
through conventional PC BIOS services.
My programs did not work on more disk
formats for a much worse reason: simply
because I had coded these programs
rather rigidly on the framework of five
standard IBM disk formats. It was a lack
of flexibility in my programming that
restricted their use from wide application
I am happy to say that I have mended
my ways. Version 3 of my Utilities does all
of its disk work completely at the DOS
level (a full level higher than the BIOS) and

is carefully written to adjust to any reasonable disk format. The version 3 programs
run beautifully on RAM disks, partitioned
hard disks, the PC AT's 1.2-megabyte highcapacity disk, quad-density micro disks
(such as those in the Data General/One),
and many others.
Version 3 of the Norton Utilities is in
beta test as I write this and is planned to
be released to the public in midDecember 1984. Owners of old versions
can upgrade for a 525 charge.
For those who are interested, here is a
summary of what's new in version 3: the
programs automatically adjust to the format of the disk they are working with: the
programs are virtually DOS-generic. so
that they would work on nearly any MSDOS computer: a new set of disk-management services, dubbed the "hard disk
helpers:' has been added: overall. the
character of these programs has been
shifted toward the needs of nonexpert
computer users: the programs are easier
to understand and use and have features
with broader appeal. I'm not leaving the
experts unsatisfied, though: my beta-

testers: experts all. have been giving version 3 lots of applause.
PETER NORTON

Santa Monica. CA

I enjoyed Roy Matney's informative article, 'Adding a Hard Disk:' on hard-disk upgrades. However, it is incorrect to say that
the Norton Utilities will not work with our
controller. The Norton program is expecting 305 DOS cylinders. no more. no less.
Our system gives you more than that. By
using FDISK.COM to reduce the number
of DOS cylinders to 305, the Norton Utilities will perform as expected.
CHRIS TIPTON

Director of Technical Support
Maynard Electronics
Casselberry. FL

CWSTER ANALYSIS
Rob Spencer's article, "Cluster Analysis"
(September 1984, page 129), is a jewel. In
the midst of all the recent articles on structuring BASIC by executing subroutines
(continued)

Se Habla Espanol

Come visit us. in our
Long Island Showroom

Cable:COMSYSTEC NEWYORK
Telex: CSTNY 4194/8

116 Sherwood Ave.
Fannin dale, NY 11735

OUR SPECIALTY: IBM COMPATIBLE PRODUCTS GRAPHICS DATABASE 68000 UNIX EXPORT
IBM PC & COMPATIBLES

ACCESSORIES

Fantasic busboard for expansion
BASIC BUSBOARD, 0 RAM .... $169
Add up to 512K RAM + unlimited
number of modules listed below:

IBM pC I or 2 to XT upgrade ROM BIOS..
' .. 5119
TAVA and PC COMPATIBLES 2.0 UPGRADE ROM
85
BIOS
360K slimline floppy drive
195
3W' 500K DRIVE
205
STARLlNK - 5 USERS ON PC. . .
.
,
1,400
10 MB hard disk w/controller.................
. .810
ROM for IBM PC-I (old version)
allow boot from hard disk, speed up processing. . .... 99

Async I/O.,
Parallel I/O
Clock Calendar
Game I/O
Floppy controller
Monochrome adaptor
16 channel AID
8-bit I/O module
64K RAM kit (9 chips)
BUSBOARD with 512K RAM

Cromemco

$88
63
691---------------1
69 NETWORKS-MULTIUSER SYSTEMS
160
CAD CAE, CAM SYSTEMS
190
3Com
Ethernet
network
CALL
110
69 File Server w/513 MB Winchester hard disk,
45 160 MB streamer tape backup, latest technology
450
Bring the mainframe power to PC!

SYSTEMS AND
COMPONENTS .. CALL
®

Prices SUbject to change. American Express, Visa/Mastercard add 3%. F.O.B. point of shipment. 20% restocking fee
for returned merchandise. Personal checks take 3 weeks
to clear. COD on certified check only. N.Y. residents add
sales tax. Manufacturers' warrenty only. International
customers, please confirm price before order. Accept P.O.
from Fortune 500. schools and gov't.

Computer Channel
226 Sherwood Ave.
Farmingdale, NY 11735

TELEX:
.

For Inform.tlon CALL (516) 420-0142
To order CALL 1·800-331-3341

NEW
CASH REGISTER-COMPUTER
COMBINATION SYSTEM-CALL!
Inquiry 63

429418
CST NY

SYSTEM CONFIGURATION
We assemble systems at special prices, including software, special operating systems,
shells elc. Call us for business systems,
CAD systems, networking, LANS, graphics, mainframe links, interfacing, applicalion integration.
MULTIUSER SOFTWARE USING MSDOS

FORTUNE 1500
COMPANIESLET US SOL VE YOUR
SYSTEM NEEDS!

Special Sale Items

high quality
diskettes...
5%" DSDD Soft Sector w/Hub Ring
Bulk (min.20)
DYSAN, 3M
Maxwell for IBM AT

$1.49 ea.
CALL
6.75 ea.

3\12" SS for APPLE etc

4.50 ea.

TELECOMMUNICATION

STBU~~~T

$470

TO
SCHOOL
SPECIAL
ZENITH ZTl terminal built in modem,
auto dial your school computer

PORTABLES
Columbia, Eagle, NEC PC 8021, ZENITH,
TELEVIDEO, COMPAQ, CORONA,
LASER PRINTERS (HI-RES)
DESKTOPS: IBM PC/AT, ZENITH,
APPLE, ETC
CALL
TERMINALS, PRINTERS, MODEMS,
PLOTTER, DIGITIZERS
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Call Oryx 3lld order by phone
...without a single hmg-up!
IBM/PC

SOFTWARE
Alpha Software
Data Base Mgr II
$179
Arrays, Ine.
$ 95
Home Acct. +
Home Acct. wi
Tax Advntg
$139
Central Point
Copy II Pc............... $34
CompuView
Vedit
$130
Vedit +
179
VPrint
65
Connecticut Software
Printer Boss
wi Letter Boss
$ 79
119
Abave wi Side Kick
Creative Software
Creative Filer
$ 39
Creative Calc........... 39
Creative Writer........ 39
Creative Bundle Box
(Filer. Calc, Writer).... 109
Digital Research
Concurrent CPMlB6... $240
CP/M-86..................

49

C Language/Comp.... 240
Others
Call
Dow Jonel
Market Analyzer
$229
Market Manager....... 1B9
Spreadsheet Link....... 179
Ecosoft, Inc.
Micrastat.
$259
ElectrorOc Arts
Get Organized
$159
Enertronia
Energraphics
$259
wi Plotter Option...... 299
Fastware Thor (the
thought organizer.... $245
Financier, Ine.
Financier II
$119
Fox & Geller
Grafox
$189
RGraph (for
R-base 4(00)
$175
FYI
Superfile
$149
FYI 3000.................. 287
Sort Facility
99
Harvard Software
Project Manager
$249
Lifetree
Volkswriter Deluxe..... $179
Volkswriter Scientific.. 359

418

Living Videotext
Think Tank (2S6K)
$139
MOBS
Knowledge Man
$299
Menlo Corp.
In Search
$299
Micropro
Wordstar ProPak
PNS, CS, MM,SI)
$299
Wordstar
199
Professional
$129
Options Pak
ProPak Plus PNS,
CS, MM, SI, TM)
$399
TeleMerge
109
Microrim
R-base 4000
$279
R-base Clout
169
R-Writer.............
99
Prog Interface.......... 259
Microsoft
Flight Simulator II
$ 39
Project 1.01
199
C Camp
309
Basic Camp
249
229
Word 1.15
MuMath/MuSimp...... 199
(All Microsoft products
provided in MS DOS.)

Morgan Computing
Prof Basic.
$ 79
Trace B6.................. 99
Pathfinder...
59
Multimate
Call
Northwest Analytical
Statpak
$365
Peter Norton Computing
Norton Utilities
$ 55
Peachtree
PeachText 5000
$249
Series 8 Accounting Modules
$389
Samna Corp.
Samna Word +
$229
Samna Word II......... 369
Samna Word 111.
439
Satellite Software
Word Perfect wi Sp... $255
Software Arts
Spotlight
$109
Software Publishing
PFS: File, Graph
Write, Plan
eo $ 89
PFS: Report.
79
PFS: Access, Proof..... 69
Sorcim
Supercalc 111. .•.•.••••••• $249
Star Software Systems
Accfg Partner
$229
Accfg Partner II........ 659
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Supersoft
C Compiler - 80B6 .... $350
Wang Softwore
Grommatik
$ 60
Proofreader
42
Warner Software
Desk Organizer
$219
Westminlter Software
Pertmaster
Call
... and many more!

APPLE
SOFTWARE
Alpha Software
Apple-IBM
Connection
$169
69
Typefaces.. ..
.
Arrays, Ine.
Home Acct. .
$ 59
FCM
79
BPI..
Call
Broderbund
Bank Street Writer .... $ 45
Bank Street Speller.... 45
Others
Call
Cdex
All Trng Prog's
eo $ 49
Central Point
$ 34
Copy II +
Call
Digital Research
Dow Jonel
Market Analyzer
$229
189
Market Manager
Spreadsheet Link....... 179
Eduware
Call
Living Videotext
Think Tank
$ 99
Micropro
Pro Pak (WS,
SS, MM, SI)
$349
Microsoft ..
Call
Peachtree
Back to Basics
$149
PeachPak
$239
Series 40 or 80
Penguin Software
Call
Sierra
Frogger
$ 25
Software Publishing
PFS: File, Graph,
Report
ea $ 79
Spinnaker.............. Call
Xerox Education
Sticky Bear Series.. ea $ 35

CP/M

SOFTWARE
dBASE II CORNER
Anderson-Bell
Abstat
$289
Alhton-Tate
dBase II
Call
dBase III
Call
Fromework
Call
Friday
Call
Fox & Geller
dGraph
$169
Quick Code
169
dUtil................... 58
Human Soft
DBPlus.
$ 90
Senlible Designl
dProgrammer ....... $199

All prices below are for
8" standard.
All
All Trng Prog's...... eo $ 52
CompuView
V-Edit 8080
$130
V-Edit CP/M B6
130
Digital Research
Pascal MT+ wi SPP ... $389
DR Assembler & Tools 149
CP/M 2.2
125
C Basic
115
PL/I-80.................... 375
Personal Basic.......... 120
Access or
Display Mgr
$299
C Lang/compiler....... 260
All 8" - B6 Version
of Above
Call
Infocom
Deadline
$ 49
Starcrass
39
Suspended............... 39
Zork, I, II, III ......... eo 39
Micro Pro
WordStar
$250
InfoStar................... 265
Pro-Pak (WS,
MM, SI, SS)
$359
All Others............... Call
Microsoft
Call
Microltuf
Crosstalk
$109
Northwest Analytical
Statpok..
$365

Oalil
Word Plus
$120
Punctuation & Style.... 99
Supersoft
Disk Dactor
$ 74
Scratchpod Plus........ 129

MACINTOSH
CORNER
SOFTWARE
ATI
MacCoach
$ 60
Dow Jonel
Straightalk
59
Human Edge
Sales Edge
$195
Mgmt Edge
195
Intermatrix
MacPhone
$159
Living Videotext
Think Tank
$119
Main St. Software
Main SI. Filer ........ $225
Micl'OlOft
$ 99
MacBasic V 1.01
MacChart
85
MacWard
139
MacFile............... 139
Monogram
Dollars & Sense ..... $139
Software Publishing
PFS: File,Report . ea $ 89
T/Maker
Click Art
$ 39
Teiol Software
Filevisian
$109
Games
Hayden, Infocom
Penguin, Mirage
Concepts, Sierra,
and more
Call

HARDWARE
Davang
Disk Drives........... Call
Kensington Microware
Swivel
$ 29
Surge Supressar..... 45
Modem
$399
Memorex
3V," Diskettes........ $ 49
Tecmar
Disk Drives........... Call

APPLE!

FRANKUN
BOARDS
ALS

CPIM Cord
Smartenn 11.
Z-Engine

$269
119
139

ees 7711
Asynch Serial.
$ 99
Microsoft
16K Ramcard
$ 69
Saftcard....
249
Softcord +............... 449
Prem Saftcard (liE)..... 335
Microtek
Printer I/F
$ 75
Dumpling-16K
169
Dumpling-GX.......... 89
Mountain
A-D/D-A.
Call
Music System
$349
Orange Micro
Grappler + wi buffer. $175
Prometheus
Versacard
$159
Video·], Inc.
V-Color RG8 cords .... Call
Videx
Videaterm VT-602
$249
Ultraterm
249

IBM/PC
BOARDS
AST Research
Six Pak + 64K
(exp 384K. SIP, Clk) .. $279
MegaPlus 64K. (CI/Cal,
SPort, 512K cop
wi Megapok) .......... $279
Extra ports available
for Megaplus and
1/0 Plus II (Game,
P or S)
$ 40
Megapok 256K upgrade for Megoplus. Call
1/0 Plus II CIlCal
and SPort
$139
Maynard Electronics
Floppy Drive Cntrlr.... $139
wi Par Port............. 169
wi Ser Port............. 179
Sandstar
Call

Orange Micra
Mr. Chips

DISK DRIVES
Call

Orchid Technology
the "Orchid Blossom"
(To 384K, Clk wi oIann,
sap ports, ram disk,
disk caching, upgradeable to PCNet)........ Call
Quodram
Quadboord 64K, (exp
384K, Clk/Cal, S&P
Ports, Software)
$269
Microfazer Stock Printer
-PIP 8K (exp 512K)
$139
-SIP 8K (exp 64K)
149
-SIS 8K (exp 64K)
149
Quadlink 64K Memory
(allows Apple SW to
run on 18M/PC)
$469
Other Products
Call
Tecmar
Graphics Moster ....... $479
Captain's Boord........ 299
1st Mote.................. 259
2nd Mote................ 250
3rd Mote
379
Jr. Captain (128K, C. P) 329
Jr. 2nd Mote (C, P)..... 129
Xedex/Microlog
Baby Blue
$325
Baby Blue II............. 525

DISPLAY CARDS
Amdek
MAl Cord
$399
FrederickSlPlantranics Calarplus... Call
Hercul..
Graphics Boord
$349
Color Boord
199
MA Systems
PC Peacock
Color Boord........ $249
Paradise
Display Cord
(dr/monochrome). $379
Modular/Display.... 359
Quadram
Quodcolor I ......... $199
Quadcolor II......... 389
Tecmar
Graphic Master..... $479

CDC 1800
$209
Corona
Call
Corvus Hd
Call
Datamac
Trustor 10H (for
Call
Mocintosh, lie, PC)
Davong Hd
Call
Maynard HD
Call
Tall Grass
For Wisconsin customers Call
Tandon TM-1oo-2 ...... $199
Mauntain, Inc.
FileSofe Combo
DiskITape Pock for
the IBM PC or XT
Madel 01-4000-04:
35MB HD w127MB
tope backup
Madel 01-4000-06:
35MB HD w/60MB
tope backup.
For more info ......... Call

MONITORS
Amdek
300A Amber
$149
310A
199
300 Clr
299
500 Clr RG B
449
600 Or HR
549
700 Cir Ultra HR....... 629
710 Clr Non Glore.... 649

NEe
JBl201-12" Green
$169
JB126O-12" Green
119
JC1216 RGB
429
PanalOnic
CT160 10" camp....... Call
PGS
HX12 RGB Clr
$489
MAX 12
189
SR12 (690 x 480 Res)... 639
Doubler Cord........... 175
Quadram
Quadchrome
$489
Sanyo
811212" HR Green .... $195
Taxan
440

$679

USI 1200A
12" HR Am
Zenith
135 (RGB or camp)

DlSKETTE$

$139
$499

136

669

3M, CDC, Maxell,
Verbatim, Ultra
Magnetics

PLOT1IRS

MODEMS
Hay..
Smartmodem 300...... $195
Smartmodem 1200.... 489
Smartmodem 1200B... 399
Prometheus
Pramodem
$399
Quadram
Quadmodem
$529
US Robotics
Auto-Dial 300/1200 $459
S-l00 Modem
349
Password................. 525
Zoom Telephonics
Networker wlo SW ... $109

PRINTERS
C. ltoh Electronics, Inc.
Prowriter
8510 AP (Par) ..........'$349
8510 PC-II (Ser)
(wi 3K Buffer)
$499
1515P
599
Starwriter
F10-40P (40cps) ....... $999
A10-20S (2Ocps)....... 529
Diablo
Call
630 ECS
Juki Industri..
6100
$399
NEC
Call
Okidata 82-93......... Call
Printek, Inc.

920 SiP

$2050

Amdek
DXY-100
$599
Amplot II
899
Enter
Sweet P Six Shooter... Call
HOUlton Instruments Call
PanalOnic
VP6801P Plotter ....... $1375

MISe.
Alpha-Delta "MACe
Surge Pratector
$ 69
Computer Acc ories
Power Director......... Call
Electronic
Protection Devices
Lemon I EC I.
$ 45
Lime I EC II
65
Orange I EC IV
105
Hauppage
87 Chip
$159
Other Products......... Call
Kensington
Masterpiece..... ..... Call
Keytronic
KB 5150
KB 5151..
KB 5151 Dvorak...
Street Electronics
TG
Verso Computing
VersaWriter

Quadram
Quadiet...
Call
Star Microoics
Call
Teletex Tl014
$399
Transtar
T-l30 pas
$659
T-315 P - Dot Matrix.. 489
T-l20 P&S...
475
... and much more.

WE WELCOME:

~

Wisconsin residents odd 5% for sales tax.
Minimum $4.00 for shipping, handling and insurance
for orders to $200.
For orders over $200, odd 2V,% for shipping, handling

~

and insurance.

~

For cosh prepayment of orders $200 or more, odd
ONLY 2"10 for shipping, handling and insurance.
Foreign - either odd 15% handling & shipping
(Int'I money order) or inquire.
Prices are subject to change without notice.
All items subject to availabilil)<

Monday-Friday 8:30-6:00 • Saturday 10:00-2:00 (Ordering Lines only) • Central Time
For tech. support, order status and customer service, call (715) 848-1374 (M-F, 8 am to 5 pm)

~
~
~
~

~

~
~

$169
175
175
Call
Call
$239

A variety of complete
PC compatible systems
are available at Oryx.
For assistance in
determining your needs
use our technical line~
We will be happy to
provide full support.

POLICY:
~

Call

Visa, MasterCharge and American Express. (No charge for credit cords.)
Corporate, govemment or educational volume purchases, please ask for special accounts
desk for additional discount. (1-715-848-1374)
COD (Add $2.00 per boxlparcel. Cosh or certified check required.)
Checks. (Allow 1-2 weeks for dearing.)

WORKING HOURS:

Inquiry 241 for Hardware. Inquiry 242 for Software. Inquiry 243 for February Specials.

ORYX SYSTEMS, INC.
CRAFTSMEN OF THE NEW TECHNOLOGY

1 800 826-1589
wlsc1Jm~ 1800

472-3535

425 Fjrst Street • P.O. Box 1961
Wausau, Wisconsin 54401
INT'L TELEX: 260181 ORYX SYS WAU
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each time anything is to be accomplished.
his program succeeds in accomplishing its
task simply and clearly with only one
GOTO and only four GOSUB instructions
in the body of the program. plus the two
recursive GOSUB instructions in each subroutine. Only five line numbers are referenced in the entire program.
The problem with the "structured
BASIC proponents is that in general they
want us to write BASIC programs as if they
were really Pascal. Let's face it: It may be
proper German to put a verb at the end
of a sentence. but in English that is bad
grammar. The goal is to write clear programs. What purpose would have been
served by inserting in Mr. Spencer's program lines such as:

31 GOSUB 40 ' initialize
32 GOSUB 140 ' get data, do basic stats
33 GOSUB 240 ' do means
The goal is to write clearly with the tools
given us. not to emulate one language
from within another.

W.

I need to select students for nomination
to "Who's Who:' Frequently I hear from
a student who would like me to write a letter of recommendation. With my Database
program, I can print out my records for
all students that got an A for any particular
semester. and in any particular course if
needed. Or I can print out all the information that I have on a particular student.
Recently I have been computerizing my
card file. When finished, I will be able to
call up all references to databases, or to
dot-matrix printers, or on using solar
energy to heat pools.
If any reader of BYTE would be interested in trying "Database" on his Commodore 64. send me a disk and a check
for $5. I'll return a copy of the program
and documentation.
JACK RYAN

Rte. 5, Box 244
El Dorado, AR 71730

WHITE

I have been searching for databases that
will fulfill my own requirements as well as
requirements for clients over the past
several months and found your articles
very helpful. There was. however. one
change to your coverage that other
"searchers" might find helpful. Savvy. by
Excalibur. now runs on MS-DOS as well
as on its own operating system. It requires
MS-DOS version 2.0 or later. With this enhancement. I have found it to be an
unbeatable value for most applications. It
is easy to use. complete. powerful. and
very well supported. Its documentation is
excellent. a real rarity in the marketplace-and in the industry.

Tiburon, CA

WARREN S. NAKISHER

HOWARD CORN ELSEN JR.

Houston. TX
The September issue was outstanding.
Two programs presented in it.-:'Cluster
Analysis" by Rob Spencer and "Fractals"
by Peter R. S¢rensen-give the micro
owner a wonderful opportunity to use a
program running on a computer as a way
of understanding important phenomena.
This aspect of computer literacy is not
often stressed, and articles such as these
serve such a purpose.
BENJAMIN

W.

Falls Church. VA

tem is UNIX. but I really like that system,
and many users will call it friendly because
it is flexible and permits the programmer
to write friendly applications. I would be
interested to hear comments on this.
JOHN

L.

BEAL

Phoenix, AZ

PSEUDORANDOM NUMBERS
Your article by Charles A. Whitney entitled
"Generating and 'Jesting Pseudorandom
Numbers" (October 1984. page 128) is a
good tutorial on examining the periodicity of pseudorandom sequences used in
Monte Carlo and other Simulation techniques. To thiS end, 1 would like to contribute the two-line program below for
IBM PC DOS 2.0 to further demonstrate
the inherent periodicity of the BASICA
RND (and other) pseudorandom functions.

10 RANDOMIZE TIMER: KEY OFF:
SCREEN 1: CLS
20 X = 320'RND: Y = 200'RND:
C =4'RND: PSET (X, Y), C: GOm 20
The program is intended to graphically
demonstrate periodicity as spatial/color
banding. Such banding indicates a clear
recurrence of pseudorandom triplets repeatedly formed for X, Y, and color.
Other than an interesting star-like twinkling effect. this graphical technique has
considerable value in visually inspecting
both the periodicity and distribution
(uniform. Gaussian. etc.) of other pseudorandom sequences.
H. J. SOMMER III
University Park. PA

THE ORIGIN OF "FOO.BAR"

DATABASE TYPES
WHAT'S "FRIENDLY"?
Every once in a while BYTE carries an article that really makes me sit up and take
notice. I wish that I had seen Rich Krajewski's article. "Database Types" (October
1984, page 137). a couple of years ago.
I had need of a database program to run
on my Commodore 64 but really had no
way to know which program to buy. Actually. none that I read about sounded
right for me. So I wrote my own. Now, as
I am in the middle of revising my program,
I discover in your October issue that I have
a "free-format database:' Too bad I didn't
know what to look for before. But. actually. I'm not sure that there was. or is, such
a program for the Commodore 64.
I teach at Southern Arkansas UniversityEI Dorado. Each year I need to select an
outstanding student from science and
math to be honored at graduation. And
420
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I wonder if you have any idea how overused and undefined the word "friendly"
is when used to describe a computer system? I have found that every user community has a different idea about that. and
even the same users will feel differently
about it with use.
I believe we should be simply talking to
our users rather than trying to define
friendly within the computer community.
This kind of action requires that we get
hardware and operating systems that are
as flexible as possible and that we write
applications to react to the needs of the
users. This is hard to do when writing for
a large unknown user. and perhaps this
is the reason most software is deemed
unfriendly.
I think the most unfriendly operating sys-

1 have been working with computers for
26 years. and I still don't know the origin
of the words "FOO" and "BAR" which appear in just about every language manual
I've read.
Are they Ada Lovelace's boyfriend's middle names? Or perhaps they are magic
words from an early adventure game.
(They never work for me.)
Someone out there must know.
PETER SMITH

Kenmore, Australia
We believe "FOo.BAR" started out as
"FUBAR." an unofficial military acronym
for Fouled Up Beyond All Recognition.
Perhaps often used as a test filename,
FUBAR may have been altered to
FOOBAR when a large computer manufacturer's file specification required six
characters. We're curious too.•

WHAT'S NEW

ADD-INS

PC Chinese Software Bridge

...........................................................................................................................

he ccc-pc Chinese
Character Generator
Card from Multitech Industrial Corporation lets you
run Chinese applications
software on your IBM 5550
and IBM Pc. This card plugs
into an IBM expansion slot
and gives you the ability to
display and print out
Chinese characters.
The CCC-PC card stores
Chinese characters in a
2-byte international code
using a technique known as
the Dragon Coding Method.
This method is said to
reduce 17,000 characters to
24 alphabet-like symbols.
The CCC-PC supports the

T

method in two modes: one
for beginners and the other
for experienced Chinese
encoders.
Other input/output
methods on the CCC-PC include telegraphics, lightning,
national phonetic alphabet.
and internal code dictionary.
The CCC-PC supports IBMcompatible TTL-input monochrome monitors with a
40-character by 25-line display for Chinese characters
and an 80 by 2 5 format for
ASCII characters. The resolution uses a 16- by 16-dot
character cell.
The CCC-PC is available to
original equipment manufac-

turers and end users. Contact Mr. William Lu, Multitech Industrial Corp.. 266
Sung Chiang Rd .. Taipei,

IBM PC Color-Graphics Board for S-100

...........................................................................................

n IBM PC-compatible
color-graphics display
board for S-IOO bus systems
is available from CompuPro.
The PC Video Board runs
under CompuPro's Concurrent DOS 8-16 with Digital
Research's IB'M PC-compatibility module. and it
works with Digital Research's
GSX graphics software.
Built around the Motorola
6845 video-display controller, this board can be
programmed to produce an
assortment of timing characteristics for a variety of
color and monochrome
monitors. It features 16K
bytes of static CMOS RAM,

A

24-bit memory addressing.
16-bit addressing for 110
ports. and variable wait
states. which provide independent access to up to
eight boards.
In its color mode. the
board permits graphics
screens of 160 (horizontal)
by 200 pixels (vertical) in 16
colors using an alphanumeric 4- by 2-dot character
box, 320 by 200 pixels in
four colors, or 640 by 200
pixels in one color plus
black.
The alphanumeric screen
uses an 80 or 40 by 25 format and an 8- by 8-dot
cell with a 7- by 7-dot

character within the box. A
256-character ROM generates uppercase and lowercase characters with singleline descenders. Direct-drive
outputs include horizontal
sync. vertical sync, RGB TTL.
and half- and full-intensity.
In its monochrome mode,
the PC Video Board produces a graphics screen
with a 320 or 640 by 200
resolution. Its alphanumeric
screen in this mode has the
same column and line sizes
as in the color mode but
uses a 9- by 14-dot character cell with a 8- by 12 -dot
character. The 256-character
ROM generates character
sizes in upper- and lowercases with fully formed
descenders and such character attributes as underline,
blanking. and reverse video.
Direct-drive outputs include
horizontal sync. vertical
sync. video dots, and halfand full-intensity.
The PC Video Board is
$495. Contact CompuPro,
3506 Breakwater Court.
Hayward. CA 94545. (415)
786-0909.
Inquiry 616.

Taiwan. Republic of China;
tel: (02) 551-1101; 1elex:
19162 MULTlIC.
Inquiry 615.

2K Programmable
Microcontroller
he MC-IZ is a 3- by
4-inch microcontroller
with 2K bytes of RAM and
40 fully programmable I/O
lines. Its resident programming language is Integer
BASIC making the MC-IZ
suitable for such applications as instrumentation and
process control.
This board is built around
a Zilog 8671 microprocessor. It can be upgraded to
16K bytes of RAM. or it may
be equipped with a 4K- or
8K-byte EPROM. Standard
equipment includes a clock/
calendar. two timer/counters.
six interrupts, and an EPROM
receptacle. With more
cabling, the MC-IZ can be
linked to an R&232C terminal
for applications programming.
Its data rates range from 110
to 19,200 bps.
The MC-IZ comes with
complete hardware and software manuals. Prices begin
at less than $200. Contact
Basicon Inc.. 11895 Northwest Cornell Rd.. Portland,
OR 97229. (503) 626-1012.

T

Inquiry 617.
(continued)
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ADD-INS

X.25 Interface for PC

...........................................................................................

AID Cards

he PC-X25 is an X.25
communications interface for the IBM Personal
Computer A plug-in board,
the PC-X 25 comes with sup-

language programs, which
can be set to run when the
Apple is booted up.
The Greeting Card requires
48K bytes of RAM and a
disk drive. The price is
$69.95. Contact Birchem
Computer Products, 5728
Thames Way, Carmichael. CA
95608, (916) 489-7542.

ction Instruments offers
a line of plug-in, IBM
PC-compatible analog and
digital I/O cards for industrial process and
laboratory aDplications.
The ACiP-AI04 accepts 4
analog inputs, transmits 2
analog outputs, and provides 12 channels of configurable digital i/o. all with
12-bit resolution. The AICPA1016, also with 12-bit
resolution, accepts 16 singleended or 8 fully differential
inputs The AICP-AI08
handles 8 single-ended,
± 5-volt inputs and provides
7 channels of digital I/O
Both the AICP-RTDI5 and
the -TC 15 are designed for
temperature applications.
Each accepts up to 15 input
channels and provides
500-volt input-to-expansion
bus signal isolation.
The AICP-SG4 enables the
IBM PC to monitor and control force, strain, and
pressure applications. A
general-purpose, low-level
analog card, the SG4 provides 8 outputs and sources
its own excitation voltages
for direct connection to load
cells, strain gauges, and
pressure transducers. Also
standard are front-end filtering and individual on-board
channel alarm set points.
The AICP-DIM32 has 32
input channels, and the
-DOM32 has 32 output
channels. Both are designed
for interfacing multiple
digital signals to the IBM PC
and can connect with
industrial. isolated high-level
I/O racks. They provide
positive or negative true
TTlrcompatible logic levels.
Prices range from $250 for
the AICP-DIM32 to $1295
for the thermocouple, RTD,
and strain-gauge cards. Contact Action Instruments Inc..
8601 Aero Dr.. San Diego,
CA 92123, (619) 279-5726

Inquiry 621.

Inquiry 622,

T

porting software that provides a menu-driven environment for accessing network services, exchanging
messages, and transmitting

files. Data transmission rates
range up to 19,200 bps,
The PC-X25 has received
PTT approval in the United
Kingdom, France, Holland,
japan, and Switzerland. The
manufacturer claims that approval is imminent in the
United States as well as the
rest of Europe and Australasia,
The single-license charge
is £ 1000 Contact S-Com
Computer Systems Engineers Inc.. Tower House,
High St, Aylesbury, Buckinghamshire, HP20 1S0,
England: tel. (0296) 32023:
Telex: 837520 ADTRAV G.
Inquiry 618.

Apple lie Video Card
heckmate 1echnology
has announced the
MultiView 80/160 Card, a
video card that displays
from 80 to 160 characters
per line on a 12-MHz
monitor The MultiView
80/l60's seven screen sizes
are 80 characters by 24
lines, 80 by 32, 80 by 48,
96 by 24,132 by 24,132 by
30, and 160 by 24, Screens
longer than 24 lines require
a monitor with a longpersistence phosphor. The
user can view each screen
size in wide-angle mode for
easier reading.
The MultiView 80/160 also
adds up to five prompt lines
to the standard screen
display. The card uses an 8
by 9 matrix with true
descenders to create a
letter-quality character set
Characters can be displayed
as bold, inverse, normal. or
underlined. You can reversescroll up to 4096 characters.
The MultiView 80/160 installs in the Apple lie's slot
3 It lets you use the 64K
bytes of memory of an extended 80-column card in
the auxiliary slot Through

C
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MultiView, you can access
the extra 64K bytes by using
BASIC commands. The card
is compatible with CP/M,
Apple Pascal. DOS 3.3, and
ProDOS.

MultiView is priced at
$349.95. Contact Checkmate
1echnology Inc.. 509 South
Rockford Dr.. Tempe, AZ
85281-3021. (602) 966-5802.
Inquiry 619.

Multifunction Card for Apple lie
ST Research's Multi-I/O
board for the Apple lie
offers a serial printer port. a
communications serial port.
and a ProDOS-compatible
clock/calendar with battery
backup. It also includes an
on-disk tutorial program,
clock read/set. text-file
listing, graphics dump,

A

phone dialer modem or
remote-terminal print. and
screen time-display utilities
package,
The price for the complete
package is $235. Contact
AST Research Inc.. 2121
Alton Ave.. Irvine, CA 92714,
(714) 476-3868
Inquiry 620.

Greeting Card Security
he Greeting Card
prevents unauthorized
use of your Apple II, II +, or
lie. This single card has a
2K-byte nonvolatile memory
that holds a security program that gives your Apple
password protection. It can
be used for posting short
messages, and it can hold
up to eight assembly-

T
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WHAT'S NEW

PERIPHERALS

Printer
............................ High-Speed
.
T
C

Omninet for the Mac

orvus Systems' Omninet
local-area network can
connect up to 63 Macintoshes at distances up to
4000 feet and run at 0.7
megabits per second. This
card is built into the computer interface cable: you
plug the cable into the
modem port of the Mac.
The connections for Omninet are $200. Disk drive
costs depend on amount of
memory: $179 5 for 5 megabytes, 52495 for 10 megabytes, 53495 for 16 megabytes, and $4995 for 45
megabytes. Contact Corvus
Systems Inc.. 2100 Corvus
Dr.. San Jose, CA 95124,
(408) 559-7000
Inquiry 623.

he OT-700 dot-matrix
printer from Output
1echnology uses an advanced print-head technique
to reach a maximum speed
of 700 characters per second. It also features correspondence-quality printing
at 350 cps and dot-addressable graphics capability in
two modes: 50 by 69 dots
per inch for high speed or
100 by 69 dpi for high
resolution.
Centronics parallel and
RS-232C serial interfaces
and a 4K-byte buffer are
standard. You use menudriven program commands
to configure the OT-700.
Numerous character sets, including foreign languages,

.
are offered.
The printer has 136-column carriage width, and
paper feeds from the front
or bottom of the case. The
control panel features membrane switches and LED in-

dicator lights.
The OT-700 sells for 51595.
Contact Output 1echnology
Corp.. Suite 205, 606 1I0th
Ave. NE, Bellevue, WA
98004, (206) 453-9794
Inquiry 624.

Multiuser Hard Disk for the IBM
multiuser, 38-megabyte
hard-disk drive for the
IBM PC or PC XT is available from Adcomp. Up to
16 microcomputers can access the system. which includes a removable 6-megabyte disk drive for backup.
Its modular design lets you
expand it to use more computers and up to 100 megabytes of memory.
Adcomp also offers ready-

A

made file administration for
multiuser applications. One
computer supervises the access administration for the
others while it remains functional as a workstation.
The hard-disk system costs
53995. Contact Adcomp
Datensysteme GmbH, Olgastrasse 15, 0-8000 Munich
19; tel 011 (49) 89-129-8045: Telex: 52 16 271.
Inquiry 625.

Graphics and Letter-Quality Print

...........................................................................................................................

tar Micronics has announced the Star SB-lO,
a letter-quality, dot-matrix
printer. The Star SB-lO produces text at two speed and
quality settings: letter quality at 60 cps and draft quality at 120 cps. It also can
combine letter-quality text
with graphics.
The printer's character
fonts include pica, elite, condensed, proportional. expanded, emphasized, and
double-strike. It has a standard Centronics parallel in-

S

terface plus optional serial
(RS-232C) and GPIB
(IEEE-488) interfaces. Some
of the Star SB-IO's features
are continuous underline,
vertical and horizontal programmable tabs, self-test.
left and right margin set.
and bit-image column scan.
The Star SB-IO is 5995.
For details, contact Star
Micronics Inc., 200 Park
Ave.. New York, NY 10166,
(212) 986-6770.
Inquiry 626.
(continued)
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A Wyse Line of IBM
PC-Compatibles

Passport Comes with Hard Disk
nderson lacobson's AJ
Passport/PHD desktop
computer gives you both
floppy- and hard-disk
storage. The system behind
the storage has 256K bytes
of dynamic RAM. on-board
color. graphics. and five expansion bus slots. An MSDOS 2.1 I-compatible operating system, TeleDOS controls operations.
Based around Intel's 8088
microprocessor. the Passport/PHD comes with an
asynchronous RS-232C serial
communications port. a
parallel Centronics-type
printer port. a single internal
IBM PC-format bus slot. and
RGB and composite-video
connections. It has fifteen
data rates. ranging from 50
to 9600 bps
The slimline 5v.i-inch
floppy-disk drive provides
360K bytes of formatted
storage. and the 3V2-inch
hard disk offers 10 megabytes. The floppy-disk
transfer rate is 250K bits per
second. The hard disk offers
a 5-megabit per second
transfer rate.
The Passport/PHD has a
12-inch amber display with a
nonglare surface that tilts
and swivels. Graphics capabilities are supported by
16K bytes of dedicated
memory. The monochrome

A

$4095, which includes integrated word-processing.
spreadsheet. and databasemanagement programs. Contact Anderson Jacobson. 521
Charcot Ave.. San Jose. CA
95131. (408) 945-9030

yse 1echnology has
unveiled a line of IBM
PC-compatible computers.
The WYSEpc Model
WY-IIOO-l is an entry-level
system. It comes with a pair
of 360K-byte double-density
floppy-disk drives. 256K
bytes of RAM. two serial
ports. and a parallel printer
port. A 14-inch tilt-andswivel monochrome display
and a IOI-key keyboard are
standard. 1\vo expansion
slots provide room for IBM
PC-compatible options.
The IBM PC XT-compatible
Model 1100-2 comes with a
10-megabyte Winchester
hard-disk drive and one
floppy-disk unit.
Both units are shipped
with MS-DOS 2.11 and GWBASIC and are offered with
a color graphics option.
Other options include 256K
bytes of RAM. a real-time
clock/calendar. battery
backup. and an expansion
chassis with four IBM PCcompatible slots.
The Model 1100-1 is
$1995. while the Model
1100-2 is $3495. The color
graphics option is $500.
Contact Wyse Technology.
3040 North First St.. San
Jose. CA 95134. (408)
946-3075

Inquiry 627.

Inquiry 628.

W

display resolution is 640 by
200 pixels. The color resolution is 320 by 300 pixels.
The IBM PC-style keyboard
features 83 keys, with a
numeric pad and 10 programmable function keys.
The Passport/PHD is

Datapoint Announces 32-bit Computer

...........................................................................................................................

he Datapoint 3200, a
32-bit computer has a
UNIX-like operating system
known as UNOS. The 3200
can serve as a stand-alone
system and as a member of
Datapoint's ARC intelligent
local-network system.
UNOS, which is said to optimize 68000 performance.
provides such fiie-management capabilities as multitasking. deVice-independent
I/o. dynamic file allocation.

T
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I/O redirection. and hierarchical directory structure.
Software options for the
3200 include C. RM/COBOL.
and a business programming
language. Ace Microsystem's
LEX word processor and
Microsoft's Multiplan are
supported.
The 3200 has dual 68000
microprocessors. One 68000
has a 4K-byte cache
memory for application processing at a 12 5-MHz clock

rate. The second 68000
organizes I/o.
Presently. two models are
available with a variety of
options. including up to 8
megabytes of RAM. three
types of terminals, three different printers. and a
2780/3780 communications
adapter. The 3200 can support 28 Datapoint terminals.
An entry-level 3200 comes
with I megabyte of RAM.
cache memory. and four

serial ports. A I-megabyte
8-inch floppy disk and a
32-megabyte hard disk provide mass storage. The base
system price is $15.430
through Datapoint's ISO and
end-user direct-sales force.
UNOS is $1000. and a network adapter is $2500. For
more information, contact
Datapoint Corp.. 9725 Datapoint Dr.. San Antonio. TX
78284. (800) 334-1122.
Inquiry 629.

WHAT'S NEW

SOFTWARE. APPLE

Musical Macintosh
ven if you can't read a
note of music, you can
use MusicWorks to create
and perform music on a
Macintosh. MacroMind,
developer of the software,
claims the program enables
anyone to compose and edit
simple melodies or fully orchestrated symphonies. The
compositions can then be
played back with as many as
four voices simultaneously
over an eight-octave range,
and you can assign each

voice anyone of eight
musical instruments. You can
vary the tempo, intensity,
timbre, and meter.
MusicWorks features two
composing options. In the
first method, you place
notes and rests on a conventional staff. In the second method, you place
boxes on a matrix grid that
resembles the keys of a
piano. The program automatically updates the composition in standard notation

and can print scores for one
instrument or for an
ensemble.
The program comes with
sample songs that you can
edit and rearrange. The
manual includes an introduction to the basics of music.
MusicWorks for the Apple
Macintosh costs 579.95 and
is being marketed by
Hayden Software Company
Inc., 600 Suffolk St., Lowell.
MA 01854, (617) 937-0200

MacManage Projects

High-Level Language

Introduction to CAD

A

project-management
tool for the Macintosh,
MacProject enables you to
draw a schedule on the
screen and enter beginning
dates, required completion
dates, resources, and fixed
and variable cost data for
each task. MacProject then
calculates the start and
finish dates.
The program features
"what-if" analytical capability that lets you instantly recalculate dates, resources,
and expenses when variables are introduced into a
project. You can cut and
paste sections of projects
into other project schedules
or into files created with
MacWrite. You can also
transfer cost data to
Multiplan for further
analysis. Schedules,
resources, and tasks can be
represented in tables.
MacProject can accommodate up to 200 jobs on
the 128K-byte Macintosh
and up to 2000 jobs on the
Lisa 2 or the 512 K-byte
Macintosh. Available from
authorized Apple dealers,
the package has a suggested
retail price of 5125. Contact
Apple Computer Inc" 20525
Mariani Ave" Cupertino, CA
95014, (408) 996-1010.

B

ased on the FORTH language model. SkyForth
1.3 is a development system
for the Apple 1I series. According to the vendor, SkyForth can execute 10 iterations of the Sieve of
Eratosthenes benchmark in
139 seconds and alphabetize 2000 five-character
names in 5.2 seconds.
The language, including its
source-code editor, resides
in the upper 16K bytes of
the computer. Since the
editor/compiler is always
resident. you can write, compile, and test programs
quickly. SkyForth reads and
writes its programs as continuous Apple DOS 3.3 files.
You can save finished programs and overlays as object code.
The developer features a
full assembler. utility and
debugging routines, and a
turnkey, run-time package.
SkyForth's kernel includes
words to handle floatingpoint math, 32-bit integers,
memory moves, sorts, list
structures, and windowed
graphics.
A single-user license costs
599. Contact lbsch Information Management. Dept. S,
16025 10th Ave. SW, Seattle,
WA 98166, (206) 246-3839.

ith CADAPPLE-Entry
Level. you can learn
and apply the fundamentals
of computer-aided design
(CAD). The program features
menus and single-stroke
operation, built-in error
recovery, and floating-point
internal calculations.
The package provides
lines, arcs, circles, rectangles,
ellipses, polygons, and text.
You can select grid spacing
and divisions in both x and
IJ axes independently, in
"real world" coordinates,
and change them at any
time. You can input with a
keyboard, joystick, mouse,
or KoalaPad. Any distance
can be dimensioned
automatically. You can scale
objects or groups of objects
independently, rotate them
to any degree, or delete (or
undelete) them. Windowing
functions let you zoom in
and out of a drawing or pan
across it. Drawings are done
on a plotter.
CADAPPLE-Entry Level
costs 5495 and runs on an
Apple 1I or 1I+ with 64K
bytes of memory and on an
Apple lIc or lie. Contact T &
W Systems Inc" Suite 106,
7372 Prince Dr" Huntington
Beach, CA 92647, (714)
847-9960

Inquiry 631.

Inquiry 632.

Inquiry 633.

E

Inquiry 630.

W

System Helps You
Search Information
Databases
earchware has
dev.eloped a software
system that enables an
Apple computer to access
and search information databases. The system emphasizes a knowledge of the
subject you are investigating
rather than familiarity with
the search procedures of
each database.
According to the company,
you don't need to know the
syntax of search commands.
The program asks you to
identify key words in the
subject of interest: the
search strategy is then
developed off line, which
can reduce search-time
charges. When the strategy
is complete, the computer
automatically dials the
phone number of the database, logs on, transmits the
search strategy, records the
results of the search either
on paper or on floppy disk,
and then logs off and disconnects.
You can search at three
levels. The first level takes
care of commands, syntax,
and logic. At the second
level. the software develops
and transmits the search
commands, but you create
the logic. The third level lets
you search on line.
Searchware bills monthly
for search-time charges.
There is no minimum
monthly charge.
The company is offering
an automated demonstration
program for 515. No modem
is required to run this program. Complete software
packages start at 5290. A
version for the IBM PC is
also available. Contact
Searchware Inc., Suite E,
22458 Ventura Blvd., Woodland Hills, CA 91364, (818)
992-4325.

S

Inquiry 634.
(continued)
FEBRUARY 1985 • BY T E

425

WHAT'S NEW

SOFTWARE. CP/M/MS-DOS

WordStar Commands Placed on Function Keys

...........................................................................................

K

eys Please' with Instant
Install gives WordStar
users the convenience of
single-keystroke operation.
This enhancement package.
published by Precision Software Products. places all
140 WordStar commands
onto function keys and
automatically activates all
WordStar's printer capabilities. including condensed.
bold. and italics. Commands

are grouped by function.
and an on-screen command
summary line eliminates the
need for rote memorization
of key combinations.
Hardware modifications or
optional boards are not required. Keys Please' with Instant Install runs on CPIM

22. CP/M-80. CPIM 30.
ThrboDOS. CDOS. and
Cromix systems with 56K
bytes of RAM. It also works

with MS-DOS and PC-DOS
version I.x or 2.x computers
with 128K bytes of RAM.
Two disk drives are required.
A variety of printers are
supported. The suggested
list price is $69.95. For more
information. contact Precision Software Products.
Suite 204. 360 17th St..
Oakland. CA 94612. (415)
839-5780

base-applications development tool. and a store-andforward electronic-mail filetransfer system.
Contact Software Connections. 2041 Mission College
Blvd .. Santa Clara. CA
95054. (408) 988-0300

ymlV is an integrated
software package that
can be expanded as your
needs increase. The basic
package. known as Anthology. comes with wordprocessing. spreadsheet
analysis. and databasemanagement capabilities.
For more sophisticated data
management. there's Six. a
universal database package
that lets you save. recall.
and edit large quantities of
information and print standard or custom-designed
reports. forms. and labels.
At the heart of this
package is a native C code
master program called
Execu/Bus. Execu/Bus serves
as a common environment
by generating uniform commands and screen presentations for all applications.
These commands control
the start-up and completion
of a task as well as provide
an interface for data swapping among applications.
Operating system utilities
can be accessed through
Execu/Bus. Utility functions
include file backup and
copy: rename. delete. and
print file; and display directory. A common help facility
supports all applications.
Presently. the manufacturer
has 18 vertical and horizontal applications in the
TymlV series. including
financial application templates. plotting software.
banking packages. and communications. The TymlV
series runs on MS-DOS. PCDOS. and UNIX System V
systems. Anthology is $495.
and the suggested price for
Six is $395. Specialized applications range from $19 5
to $1500. For details. contact Info1'ym. TymlV
Marketing. 20705 Valley
Green Dr.. Cupertino. CA
95014. (408) 446-7406.

Inquiry 638.

Inquiry 639.

Inquiry 635.

Hard-Disk Backup Traps Errors in CP!M-86
ackRest 2.0 is a harddisk drive backup program for such operating systems as CP/M-86. MS-DOS.
and MP/M. When used with
CP/M-86. BackRest will trap
hard system errors. even
though that operating
system does not support
error trapping.
BackRest can interrupt a
backup at any time to perform a priority task or to

B

format additional floppy
disks. After the interruption.
it can resume the backup
procedure from where it left
off. It locks out bad sectors
on the hard disk. and it supports backups to most fileoriented tape devices. Standard features include optional restoration to an alternate drive. automatic restoration. the ability to split
large files over several flop-

py disks. backup of sparse
files. and local-area network
support.
Other DOSes supported
include PC-DOS. Concurrent
CP/M. CP/M 22. CP/M Plus.
MP/M-86. and ThrboDOS.
The suggested retail price is
$180 Contact Stok Software
Inc.. 17 West 17th St.. ew
York. Y 10011. (212)
243-1444.
Inquiry 636.

Product Generation Utility Eases Rebuilding Process
attice has announced
the availability of an
automated product generation utility for MS-DOS.
Called LMK. this product
functions like a UNIX MAKE
facility. LMK is designed to
facilitate the making of
alterations in a variety of
source files. It eliminates the
manual reconstruction of a
product's source files. Its
scope in constructing software. documentation. or file
systems is limitless.
Here's what LMK does:
Once you have specified the
relationships between various pieces of a system. such
as source modules. object
modules. or chapters of a
manuscript. in a "dependency file:' you can invoke a
single LMK command to
automatically rebuild the

L
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system. LMK's actions can
be any executable command. such as invoking a
batch text editor to make
replacements in a number
of files. applying a file comparator to new and old files.
updating a database. or running utilities.
Minimum system requirements are 320K bytes
of floppy-disk capacity. 128K

bytes of RAM. and MS-DOS
2.0 or 3.0. It runs on computers based on 8086. 8088.
80186. or 80286 microprocessors. The suggested retail
price for LMK with full
documentation is $195. For
further information. contact
Lattice Inc.. POB 3072. Glen
Ellyn. IL 60138. (312)
858-7950.
Inquiry 637.

Software Connections Supports Networks 1.0
oftware Connections has
announced a line of network applications software
that works with Microsoft's
Networks 1.0 network-operating system extension. Products available include a relational database-management
system. a relational data-

S

Integrated Package
Grows with You

T

WHAT'S NEW

SOFTW

• IBM P

Equation Processor

Soft Winchester: Inexpensive, Alternative Hard Disk

quate is an equation
processor for the IBM
PC and compatibles using
DOS 1.1 through 2.1.
It lets you enter up to 799
equations anywhere on
screen in standard algebraic
notation. A full-screen text
editor facilitates equation
and explanatory-text entry,
and an interactive Constants
Window gives you more
than 400 physical constants
and measurement conversions to insert into equations. Equations or other
constants can be added to
the window.
Equate evaluates your
equations, prompts for
undefined variables, and
produces 16-bit (doubleprecision) results at the
press of a function key. A
forms feature helps you
devise application worksheets that prompt for data
or arrange results into
tables. Data cells can be
sited at any spot on screen:
rows or columns are not
mandatory.
Equations, results, and
tables can be stored as
worksheets. Worksheets may
be printed or transferred to
a word processor that accepts ASCII files.
The General Worksheet
Series Disk I comes with
Equate. It provides worksheets for solving simultaneous equations and for
calculating standard deviation, variance, and the area
and moments of inertia for
principal shapes.
Equate comes with an
evaluation version that's
good for 30 uses. The
master disk and related
materials can be returned to
the manufacturer within 30
days for a full refund.
Equate is $195. Contact Banyan Systems Corp.. 5632
East Third St.. Thcson, AZ
85711. (602) 745-8086.

he BYSO Soft Winchester program from
Levien Instrument Company
stores your most frequently
used data in RAM so that
you can access it quickly.
The manufacturer says that
with Soft Winchester such
programs as WordStar and
dBASE II will load or sort
hundreds of times faster
than from a floppy.

E

Inquiry 640.

...........................................................................................
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Soft Winchester lets you
use 1440K bytes of data. If
you have data that cannot
be accessed from RAM or
disk, it prompts you for the
disk with the data. It automatically backs up your data
to disk, and. once loaded,
its operation is transparent.
A simple key combination
lets you use new 1440K-byte
sets of data.

The BYSO Soft Winchester
runs on 128K-byte IBM Personal Computers, including
the PCjr, and true IBM compatibles. A monochrome or
graphics adapter is required.
It costs $60. For more information, contact Levien Instrument Co.. POB 31,
McDowell. VA 24458, (703)
396-3345.
Inquiry 641.

FORTRAN and UNIX for AT
nisource Software Corporation has introduced
a UNIX-based FORTRAN-77
compiler for the IBM PC XT
and PC AT. In a related
development. the Massachusetts-based publisher
and distributor of UNIX software also announced an implementation of UNIX for
the IBM PC AT.

U

The FORTRAN compiler
runs under VENIX on such
machines as the IBMs, AT&T
6300. Compaq Plus. Eagle
Thrbo, MAD I. and DEC Professional 350. It costs $395.
Its UNIX operating system.
claims Unisource. is the first
licensed implementation of
AT&T UNIX for the the IBM
PC AT. This version is

delivered with a System V
UNIX license. A full implementation for one or two
users retails for $875. For
up to eight users, it's $1075.
For further information.
contact Unisource Software
Corp.. 71 Bent St.. Cambridge. MA 02141. (617)
491-1264.

squares fitting can produce
the standard curve using a
polynomial (degree I to 6),
geometric. or exponential
least-squares method. Any
or all fitting models can be
used to select the best fit.
Some statistical measures
of the accuracy of the fitted
curve provided are standard

error of estimates and percent deviation for calculated
versus observed values.
Features include curvefitting demonstrations, highresolution (i.e.. 320 by 200)
graphics, choice of plotting
symbols on the same graph
for distinguishing multiple
superimposed curves, the
ability to enter data as x,1J
pairs or as values at fixed
intervals, and four text-label
locations. Working files can
be saved and transferred to
programs that accept ASCII
data.
Minimum requirements are
128K bytes of RAM, color
graphics board, a disk drive,
and PC-DOS 1.1. 20, or 2.1.
The manual alone is $15:
the complete package is
$95. Contact Interactive
Microware Inc.. POB 139,
State College. PA
16804-0139, (814) 238-8294.

Inquiry 642.

IBM Fits the Curves
curve-fitting program
for the IBM PC Curve
Fitter-PC is available directly
from Interactive Microware.
Curve Fitter-PC fits curves
to experimental or business
data. Curve types include
polynomial. cubic spline, or
Stineman interpolation
methods. If you want. least-

A

............................................................
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WHERE DO NEW PRODUCT ITEMS COME FROM?
:
The new products listed in this section of BYTE are chosen:
from the thousands of press releases, letters, and telephone·
calls we receive each month from manufacturers, distributors.
designers, and readers. The basic criteria for selection for
publication are: (a) does a product match our readers' interests? and (b) is it new or is it simply a reintroduction of
an old item? Because of the volume of submissions we must
sort through every month. the items we publish are based
on vendors' statements and are not individually verified. If
you want your product to be considered for publication (at:
no charge), send full information about it. including its price:
and an address and telephone number where a reader can:
get further information, to New Products Editor, BYTE, POB :
372, Hancock. NH 03449.
:

............................................................
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Inquiry 302

SiJiliTRONICS CO.,INC.
12621 Crenshaw Blvd., Hawthorne, CA 90250

TERMS:

1-800-421-5775 (Order Only)

VISA, MASTER Card
"' Cen,l,ed CheCk Re·

co DICash

~~~'aer?~g)~~~~~~~~o;H~c3S:0~SfO:o3

(213) 644-1140 (CA. Order & Inf.)

;ebs~d~I~lsS ~~~ ~~Ii~a~:I:sd~a~Bsfoa~6

STORE HOURS :
Mon.·Fri.
9 a.m. to 6 p.m.

Minimum Order

Sat.

~~kS&ot~~~e&~gpl~egISlered

10 a.m. to 5 p.m.

trade

NEW BRANCH STORE IN ORANGE COUNTY, CALIFORNIA: 17552 BEACH BLVD., #C, HUNTINGTON BEACH, CA 92647 (714) 842-1948

=~~@
':"':::::E'f~

XT Compatible
Products

FEATURES:
0/ Intel 8088 CPU
o/Intel 8087 Math Co-Processor (Option)
0/ Expandable on-board to 256K
0/ 128K RAM w/Parity
0/8 IBM Compatible Expansion Slots
0/4 Channel DMA 8237
0/ 8 Channel Interrupt 8259
0/ Mother Board dimension same as IBM PC

l

Mother Board w/128K RAM
$399.00
Computer Cabinet
$69.00
C 83 Key full-funtion Keyboard
$99.00
, 100 WATT Power Supply
$110.00
~ 135 WATT Power Supply
$145.00
r Monochrome Graphic Card
w/Printer Port
$210.00
[J Color Graphic Card
$149.00
1 FDD Controller Card
$99.00
Parallel Printer Card
$59.00
J ASYNC & RS232 Port
$75.00
C 320KB DS/DD Slim line Disk Drive $119.00
J IBM Parallel Cable 10'
$19.95
C IBM Prototype Board (SUN-208)
$9.50
[l MICROLOG Z-80B Co-Processor,
Multi-funtion (Run CP/M80 Software,
Require 64K RAM)
$499.00
I Apparat EPROM Blaster
$129.00
~ IBM Up-Grade Kit (4164)
$29.00/per kit

I

~"

Compatible
Products

.".ppkz

16K RAM Card
$49.00
SUN Z80 Card (w/o software) . .. . .. $55.00
SUN 80 Column Card (w/Soft switch) $85.00
Power Supply (5 Amp)
$59.95
Cooling Fan
$42.00
Parallel Printer Card
$55.00
Floppy Disk Controller
$47.00
EPROM Programmer (2716,32,64) .. $75.00
Apple Disk Drive
$160.00
APPARAT PROM Blaster
$119.00
Apple Prototype Board (SUN-722)
$5.95

I

HIGH REL
SW40W

S-100 Products"

General Products
SAM WOO HIGH RESOLUTION MONITOR
Features:
0/ 22 MHz Bandwidth
0/ Composite Video
0/ Anti-glare Screen
0/ Passes FCC & UL Approved
0/ 1000 Lines or 132 Charactors Across

Above items are not compatible with Apple lie

r

L

I

12" AMBER or GREEN

$99.00

TAXAN RGB-Ill Monitor

$420.00

12" Green TTL Monitor
(For IBM, 20 MHz)

$135.00

SPECIAL SALE ITEMS

* 10MB Hard Disk Drive (Internal)

64K Static Memory Board (6116)
w/o RAM A & T
$155.00
64K Static Memory Board (6116)
w/RAM A & T
$295.00
Uses 6116 CMOS RAMS, V2 Amp Max,
w/64K @6MHz Extended Addressing, Bank
Select 4-16K Blocks, 2716 EPROM can
replace any 6116RAM, 8 Bit IEEE 696.
UFDC-1 5V4 and 8 Floppy Disk Controller
(BIOS available) A & T
$225.00
Clock/Calendar A & T
$115.00
Prototype Board (SUN-721)
$9.95
Mother Board/Card Cages
(6, 8 & 12 Slots) are available .... CALL

w/Controller for IBM PC

$9.50
$147.00
$16.00/10
Koala Graphics Table w/Software
for Apple
$89.00
forlBM
$105.00
Quad Board II
$249.00
Quad 512 (64K) ........•...... $259.00
RAM 4164 (150ns)
$3.55

* IBM PC Mouse
* Disketle DSDD5V4"
*

*

*
*

TTL IC, ROM, RAM & CPU CHIPS, CONNECTORS & IC SOCKETS ARE AVAILABLE.

* SWITCHING POWER SUPPLIES *

LOW COST

SW150

SW80W

SW70W

$749.00

* IBM Prototype Board (SUN-208)

"""........

ITEM
FOR
+5V -5V
+12V
+12V -12V
+24V
+8V
±16V
W x D x H in.
TERMINALS
PRICE
SW40W TERM. & 2 ALPS DRIVES
2.5A
2/25A p k . 3 A
6.3 x 3.9 x 1.9
MOLEX 5051
$ 54.95
SW70W APPLE III@, IBM PC-I, II@
7A
.3A
2.5/3.5A pk.
.3A
9.6 x 4 x 2.4
MOLEX 126-P1
64.95
SW80W PC WITH SOFT DRIVES
8A3A
3/4A pk.
.3A
7.4 x 4.5 x 2.3
MOLEX 2139
74.95
SW138
IBM PC-XT~ PIS RPLCMNT. 15A 1.0A
4/5A pk.
10A
9.5 x 5.6 x 4.6
MOLEX, AMP.
119.95
SW150
PC WITH HARo'DRIVES
12A .3A
4/5A pk.
2.5A
.5A
10.4 x 5 x 2.5
TERM. BLOCK
129.95
SPECS. OF ABOVE SWITCHERS: 117/220 VAC SELECTABLE, INPUT 90-132 VAC/180-275 VAC, EFFIC. 75% TYPICAL, LINE REGUL. 0.3%, LOAD
REGUL. 1% ON +5V, 5% ON OTHER VOLTAGES, 6.2 OVP SETTING ON +5V, OVERLOAD & SHORT CIRCUIT PROTECT, LOW OUTPUT RIPPLE &
NOISE, 1% MAX, 50,000 HRS. MTBF RELIABILITY, UL, FCC & VDE SAFETY & NOISE STANDARDS.
S3
FOR S-100, 10 SLOTS
SA
1A
517A pk.
12A
3A
10 x 6 x 5
$105.95
SOLDER POST
S4
FOR S-100, 6 SLOTS
4A
1A
4/5A pk.
8A
2.5A
8.4 x 5 x 4.8
89.95
SOLDER POST
R1
2 FLOPPY DRIVES
3A. .5A
3/4A pk.
8 x 4 x 3.4
44.95
SOLDER POST
R1A
APPLE II PC"
3A
.5A
3/4A pk.
.5A
8 x 4 x 3.4
46.95
SOLDER POST
C64
COMPATIBLE TO COMMODORE C64 (OR C+4)@ POWER SUPPLY: +5V/1.7A, 9 VAC/1A & 117 VAC IN,POTTED & U/L.
19.95

*
*
*

C64

*: +24V CAN BE CHANGED TO + 12V BY FACTORY, PLEASE SPECIFY WHEN YOU ORDER.
THE ABOVE 5 LINEAR PIS ARE WITH 3% LOAD REGUL., OVP ON +5V, FUSED: INPUT & OUTPUTS.

POWER TRANSFORMERS:
ITEM
T1
T2
T3
T4
T4-1
T5

PRIMARY
110/120 VAC
110/120 VAC
110/120 VAC
110/120 VAC
110/120 VAC
110/120 VAC

IBM PC/PC-XT', APPLE

(WITH MOUNTING BRACKET)

SECOND. #1
2 x 8 VACI7A
2 x 8 VAC/12A
2 x 8 VAC/6A
16 VAC, CT, 4A
16 VAC, CT, 4A
16 VAC, CT, 3A
1I/1I1~

SECOND. #3
28 VAC, CT, 3A
28 VAC, CT, 3A
48 VAC, CT, 2A

ON SALE
W xDx
3:'/4 x 351.
3 3/4 x 4%
33/4 x 4¥.
3314 x 3%
3314 x 3%
3 x3 X

H in.
x 3V.
x 3V.
x 3V.
x 3V.
x 3V.
2V2

PRICE
$15.95
21.95
23.95
17.95
14.95
11.95

SHIPPING.'
FOR EA. POWER SUPPLY: $6.00 IN CALIF.;
$8.00 IN OTHER STATES; $18.00 IN CANADA.
FOR EA. TRANSFORMER: $6.00 IN ALL
STATES; $12.00 IN CANADA. CALIF.
RESIDENTS ADD 6.5% SALES TAX.

& COMMODORE C64/C+4'" ARE TRADEMARKS OF IBM CORP., APPLE COMPUTER INC. & COMMODORE BUSINESS MACHINES, RESPECTIVELY.

MAILING ADDRESS:!iiiii
'~
P.O. BOX 4296
~~E~~:2~?,E, CA 90510 ~
428

SECOND. #2
28 VAC, CT, 2-5A
28 VAC, CT, 3A
28 VAC, CT, 2A
28 VAC, CT, 1.5A
28 VAC, CT, 1.5A
28 VAC, CT, 2A
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SUNNY INTERNATIONAL
IN BUSINESS SINCE 1975

(213) 328-2425

MON-FRI8:30-5:30

•
L __

SHIPPING ADDRESS:
22129112 S. VERMONT AVE.
TORRANCE, CA 90502
Inquiry 301

.,

Inquiry 302

&

1-800-421-5775 (Order Only)

SUNTRONICS CO.,INC.
12621 Crenshaw Blvd., Hawthorne, CA 90250

(213) 644-1140
STORE HOURS :

(CA. Order & Inf.)

TERMS: VISA. MASTER Card.
COD ICash 0' Cen",ed Check Re·

~~~raer1~g)~~~~~~~~o&H1(?$;Vo~S,o:o~
~:s~:~t~~~~~~hias:':~~a~Bsfoa~6

Mon.-Fri. 9 a.m. to 6 p.m.
Sat.
10 a.m. to 5 p.m.

Minimum Ordef

~~kS&OI~~~e&~~PI~eg,stered lrade

NEW BRANCH STORE IN ORANGE COUNTY, CALIFORNIA: 17552 BEACH BLVD., #C, HUNTINGTON BEACH, CA 92647 (714) 842-1948

"§'-;;:;.~" XT Compatible

::E: -

-,§;'i§:

Products

FEATURES:
v Intel 8088 CPU
v Intel 8087 Math Co-Processor (Option)
v Expandable on-board to 256K
v 128K RAM w/Parity
v8 IBM Compatible Expansion Slots
v 4 Channel DMA 8237
v 8 Channel Interrupt 8259
v Mother Board dimension same as IBM PC

o Mother Board w/128K RAM
o Computer Cabinet
o 83 Key full-funtion Keyboard
o 100 WATT Power Supply

$399.00
$69.00
$99.00
$110.00
$145.00

0135 WATT Power Supply
o Monochrome Graphic Card
w/Printer Port
$210.00
o Color Graphic Card
$149.00
o FDD Controller Card
$99.00
o Parallel Printer Card
$59.00
o ASYNC & RS232 Port
$75.00
o 320KB DS/DD Slimline Disk Drive $119.00
o IBM Parallel Cable 10'
$19.95
o IBM Prototype Board (SUN-208)
$9.50
o MICROLOG Z-80B Co-Processor,
Multi-funtion (Run CP/M80 Software,
Require 64K RAM)
$499.00
o Apparat EPROM Blaster
$129.00
o IBM Up-Grade Kit (4164) $29.00/per kit

~a_

Compatible
Products

•

I

16K RAM Card
$49.00
SUN Z80 Card (w/o software)
$55.00
SUN 80 Column Card (w/Soft switch) $85.00
Power Supply (5 Amp)
$59.95
Cooling Fan
$42.00
$55.00
Parallel Printer Card
Floppy Disk Controller
$47.00
EPROM Programmer (2716,32, 64) .. $75.00
Apple Disk Drive
$160.00
APPARAT PROM Blaster
$119.00
Apple Prototype Board (SUN-722)
$5.95

SAM WOO HIGH RESOLUTION MONITOR
Features:
V' 22 MHz Bandwidth
v Composite Video
v Anti-glare Screen
V' Passes FCC & UL Approved
V' 1000 Lines or 132 Charactors Across
12" AMBER or GREEN
$99.00

Above items are not compatible with Apple lie

I

S-100 Products,
64K Static Memory Board (6116)
w/o RAM A & T
$155.00
64K Static Memory Board (6116)
w/RAM A & T
$295.00
Uses 6116 CMOS RAMS, V2 Amp Max,
w/64K @6MHz Extended Addressing, Bank
Select 4-16K Blocks, 2716 EPROM can
replace any 6116RAM, 8 Bit IEEE 696.
UFDC-l 5V. and 8 Floppy Disk Controller'
(BIOS available) A & T
$225.00
Clock/Calendar A & T
$115.00
Prototype Board (SUN-721)
$9.95
Mother Board/Card Cages
(6,8& 12 Slots) are available .... CALL

General Products

TAXAN RGB-III Monitor

$420.00

12" Green TTL Monitor
(For IBM, 20 MHz)

$135.00

SPECIAL SALE ITEMS
* 10MB Hard Disk Drive (Internal)
w/Controlier for IBM PC

IBM Prototype Board (SUN-208)
$9.50
IBM PC Mouse
$147.00
Diskelle DSDD 5V."
$16.00/10
Koala Graphics Table w/Software
for Apple
$89.00
for IBM .......•.......... $105.00
$249.00
* Quad Board II
* Quad 512 (64K)
$259.00
*RAM4164(150ns)
$3.55

TTL IC, ROM, RAM & CPU CHIPS, CONNECTORS & IC SOCKETS ARE AVAILABLE.

SW150

SW80W

SW70W

$749.00

*
*
*
*

* SWITCHING POWER SUPPLIES *

HIGH REL
SW40W

I

LOW COST

S3 & S4

Rl & R1A

""' -

ITEM
FOR
+5V -5V
+12V
+12V -12V
+24V
+8V
±16V
W x D x H in.
TERMINALS
PRICE
SW40W TERM. & 2 ALPS DRIVES
2.5A
2/2.5A pk.
.3A
6.3 x 3.9 x 1.9
MOLEX 5051
$ 54.95
7A
.3A
2.5/3.5A pk.
.3A
9.6 x 4 x 2.4
MOLEX 126-Pl
SW70W APPLE III~, IBM PC-I, II'"
64.95
SW80W PC WITH SOFT DRIVES
8A
.3A
3/4A pk.
.3A
7.4 x 4.5 x 2.3
MOLEX 2139
74.95
4/5A pk.
1.0A
9.5 x 5.6 x 4.6
MOLEX, AMP.
SW138
IBM PC-XT~ P/$ RPLCMNT. 15A 1.0A
119.95
SW150
PC WITH HARD DRIVES
12A .3A
4/5A pk.
2.5A
.5A
10.4 x 5 x 2.5
TERM. BLOCK
129.95
SPECS. OF ABOVE SWITCHERS: 117/220 VAC SELECTABLE, INPUT 90-132 VAC/ 180-275 VAC, EFFIC. 75% TYPICAL, LINE REGUL. 0.3%, LOAD
REGUL. 1% ON +5V, 5% ON OTHER VOLTAGES, 6.2 OVP SETTING ON +5V, OVERLOAD & SHORT CIRCUIT PROTECT, LOW OUTPUT RIPPLE &
NOISE, 1% MAX, 50,000 HRS. MTBF RELIABILITY, UL, FCC & VDE SAFETY & NOISE STANDARDS.
S3
FOR S-100, 10 SLOTS
SA
lA
*
517A pk.
12A
3A
10 x 6 x 5
$105.95
SOLDER POST
1A
*
4/5A pk.
8A
2.5A
8.4 x 5 x 4.8
S4
FOR S-100, 6 SLOTS
4A
89.95
SOLDER POST
Rl
2 FLOPPY DRIVES
3A. .5A
*
3/4A pk.
8 x 4 x 3.4
44.95
SOLDER POST
46.95
3A
.5A
3/4A pk.
.5A
8 x 4 x 3.4
R1A
APPLE II PC'"
SOLDER POST
C64
COMPATIBLE TO COMMODORE C64 (OR C+4)~ POWER SUPPLY: +5V/l.7A, 9 VAC/1A & 117 VAC IN,POTTED & U/L.
19.95
*: +24V CAN BE CHANGED TO + 12V BY FACTORY, PLEASE SPECIFY WHEN YOU ORDER.
C64
THE ABOVE 5 LINEAR PIS ARE WITH 3% LOAD REGUL., OVP ON +5V, FUSED: INPUT & OUTPUTS.

POWER TRANSFORMERS:
ITEM
T1
T2
T3
T4
T4-1
T5

PRIMARY
110/120 VAC
110/120 VAC
110/120 VAC
110/120 VAC
110/120VAC
110/120 VAC

(WITH MOUNTING BRACKET)

SECOND. #1
2 x 8 VAC17A
2 x 8 VAC/12A
2 x 8 VAC/6A
16 VAC, CT, 4A
16VAC,CT.4A
16 VAC, CT, 3A

SECOND. #2
2B VAC, CT, 2-5A
28 VAC, CT, 3A
2B VAC, CT, 2A
28 VAC, CT, 1.5A
2BVAC,CT,1.5A
28 VAC, CT, 2A

SECOND. #3
28 VAC, CT, 3A
28 VAC, CT, 3A
48 VAC,CT,2A
-

ON SALE
WxDx
33/. x 3%
3314 x 43/s
33/4 x 431.
3314 x 35;'.
3314 x 35;'.
3x3X

H in.
x 3'1.
X 3V.
X 3V.
x 3V.
x3V.
2'12

PRICE
$15.95
21.95
23.95
17.95
14.95
11.95

"'~

SHIPPING~'

•
FOR EA. POWER SUPPLY: $6.00 IN CALIF.;
$8.00 IN OTHER STATES; $18.00 IN CANADA.
FOR EA. TRANSFORMER: $6.00 IN ALL
STATES; $12.00 IN CANADA. CALIF.
RESIDENTS ADD 6.5% SALES TAX.

IBM PC/PC-XT"'. APPLE II/III'" & COMMODORE C64/C+4'" ARE TRADEMARKS OF IBM CORP.. APPLE COMPUTER INC. & COMMODORE BUSINESS MACHINES, RESPECTIVELY.

-=-.

MAILING ADDRESS:
P.O. BOX 4296
~~E~~~2~5~E, CA 9 0 5 1 0 _ ,
428

BY T E • FEBRUARY 1985

SUNNY INTERNATIONAL
IN BUSINESS SINCE 1975

(213) 328-2425

MON-FRI 8:30-5:30

__ . SHIPPING ADDRESS:
. ' 22129112 S. VERMONT AVE.
-- TORRANCE, CA 90502
Inquiry 301

WHAT'S NEW

SO F TWA R_E eJ B M PC

Equation Processor

Soft Winchester: Inexpensive. Alternative Hard Disk

quate is an equation
processor for the IBM
PC and compatibles using
DOS 1.1 through 2.1.
It lets you enter up to 799
equations anywhere on
screen in standard algebraic
notation. A full-screen text
editor facilitates equation
and explanatory-text entry.
and an interactive Constants
Window gives you more
than 400 physical constants
and measurement conversions to insert into equations. Equations or other
constants can be added to
the window.
Equate evaluates your
equations. prompts for
undefined variables. and
produces 16-bit (doubleprecision) results at the
press of a function key. A
forms feature helps you
devise application worksheets that prompt for data
or arrange results into
~ables. Data cells can be
sited at any spot on screen:
rows or columns are not
mandatory.
Equations. results. and
tables can be stored as
worksheets. Worksheets may
be printed or transferred to
a word processor that accepts ASCII files.
The General Worksheet
Series Disk I comes with
Equate. It provides worksheets for solving simultaneous equations and for
calculating standard deviation. variance. and the area
and moments of inertia for
principal shapes.
Equate comes with an
evaluation version that's
good for 30 uses. The
master disk and related
materials can be returned to
the manufacturer within 30
days for a full refund.
Equate is S195. Contact Banyan Systems Corp.. 5632
East Third St.. Thcson. AZ
85711. (602) 745-8086.

he BYSO Soft Winchester program from
Levien Instrument Company
stores your most frequently
used data in RAM so that
you can access it qUickly.
The manufacturer says that
with Soft Winchester such
programs as WordStar and
dBASE II will load or sort
hundreds of times faster
than from a floppy.

E

Inquiry 640.

...........................................................................................

T

Soft Winchester lets you
use 1440K bytes of data. If
you have data that cannot
be accessed from RAM or
disk. it prompts you for the
disk with the data. It automatically backs up your data
to disk. and. once loaded.
its operation is transparent.
A simple key combination
lets you use new 1440K-byte
sets of data.

The BYSO Soft Winchester
runs on 128K-byte IBM Personal Computers. including
the PCjr. and true IBM compatibles. A monochrome or
graphics adapter is required.
It costs S60. For more information. contact Levien Instrument Co.. POB 31.
McDowell. VA 24458. (703)
396-3345
Inquiry 641.

FORTRAN and UNIX for AT
nisource Software Corporation has introduced
a UNIX-based FORTRAN-77
compiler for the IBM PC XT
and PC AT In a related
development. the Massachusetts-based publisher
and distributor of UNIX software also announced an implementation of UNIX for
the IBM PC AT

U

The FORTRAN compiler
runs under VENIX on such
machines as the IBMs. AT&T
6300. Compaq Plus. Eagle
Thrbo. MAD I. and DEC Professional 350 It costs S395.
Its UNIX operating system.
claims Unisource. is the first
licensed implementation of
AT&T UNIX for the the IBM
PC AT This version is

delivered with a System V
UNIX license. A full implementation for one or two
users retails for S875. For
up to eight users. it's S1075.
For further information.
contact Unisource Software
Corp.. 71 Bent St.. Cambridge. MA 02141. (617)
491-1264.

squares fitting can produce
the standard curve using a
polynomial (degree I to 6).
geometric. or exponential
least-squares method. Any
or all fitting models can be
used to select the best fit.
Some statistical measures
of the accuracy of the fitted
curve proVided are standard

error of estimates and percent deviation for calculated
versus observed values.
Features include curvefitting demonstrations. highresolution (i.e. 320 by 200)
graphics. choice of plotting
symbols on the same graph
for distinguishing multiple
superimposed curves. the
ability to enter data as x.y
pairs or as values at fixed
intervals. and four text-label
locations. Working files can
be saved and transferred to
programs that accept ASCII
data.
Minimum requirements are
128K bytes of RAM. color
graphics board. a disk drive.
and PC-DOS 1.1. 2.0. or 2.1.
The manual alone is S15:
the complete package is
S95. Contact Interactive
Microware Inc.. POB 139.
State College. PA
16804-0139. (814) 238-8294.

Inquiry 642.

IBM Fits the Curves
curve-fitting program
for the IBM Pc. Curve
Fitter-PC is available directly
from Interactive Microware.
Curve Fitter-PC fits curves
to experimental or business
data. Curve types include
polynomial. cubic spline. or
Stineman interpolation
methods. If you want. least-

A

..............................................................
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WHERE DO NEW PRODUCT ITEMS COME FROM?
The new products listed in this section of BYTE are chosen
from the thousands of press releases. letters. and telephone
calls we receive each month from manufacturers. distributors.
designers. and readers. The basic criteria for selection for
publication are: (a) does a product match our readers' interests? and (b) is it new or is it simply a reintroduction of
an old item? Because of the volume of submissions we must.
sort through every month. the items we publish are based
on vendors' statements and are not indiVidually verified. If
you want your product to be considered for publication (at
no charge). send full information about it. including its price
and an address and telephone number where a reader can
get further information. to New Products Editor. BYTE. POB
372. Hancock. NH 03449
•

..............................
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GUARANTEED
I.C.'s. SHIPPED
IMMEDIATELY
The Computer Parts Merchant is a leading nationwide
supplier of wholesale I.C.'s. We have just about every I.C.
made in stock today. Plus, we offer these special services:
Guaranteed parts-every part
guaranteed for 60 days-and pretested before shipment.

Visit our retail store:
The Computer Parts Merchant, Inc.
17777 Main Street, Suite D
Irvine, CA 92714

Guaranteed fast-same dayshipping.

Terms: minimum order $10. For
shipping and handling, include
$2.50 UPS Ground, or $3.50 for
UPS Air. California residents
must include 6% sales tax. All
prices are subject to change without notice. We are not responsible
for typographical errors. All merchandise subject to prior sale.

Guaranteed low prices.
Guaranteed satisfaction or purchase price cheerfully refunded.
How to order.
Call toll free. We accept Visa,
Mastercard or American Express.
Or we can ship UPS C.O.D.
National 800-235-4900
California 800-238-4900
Local Orange County
(714) 474-1033.

A few samples from our million
part inventory:
74LSXX
74L5oo
74L502
74L504
74L508
74L51O
74L511
74L512
74L514
74L520
74L521
74L530
74L532
74L537
74L538
74L540
74L542
74L551
74L554
74L563
74L574

5 38
38
40
40
40
40
36
76
38
38
38

50

40
40
38
66
36
38
150
55

74L583
5 87
46
74L586
74L591
75
74L593
66
74L5107
46
74L5109
46
74L5112
50
74L5122
53
74L5124
290
74L5132
91
74L5137
99
74L5138
87
74L5147
2.75
74L5151
66
74L5153
69
74L5157
65
74L5158
65
74L5161
75
74L5166
195
74L5169
1.75
Partial List

74L5170
74L5191
74L5221
74L5240
74L5241
74L5242
74L5243
74L5244
74L5245
74L5251
74L5257
74L5258
74L5266
74L5273
74L5373
74L5374
74L5377
74L5640
74L5669
74L5670

5, 8, 12 AND 15 VOLT
VOLTAGE REGULATORS
Call lor Pnces
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5149
99
30
60
30
30
30
49
49
75
75
75
79
1.69
149
149
149
349
199
299

CPM

The Computer
Parts Merchant, Inc.

74SXX
74500
74502
74504
74508
74510
74511
74520
74522
74530
74532
74537
74538
74574
74586
745112
745113
745124
745132
745138
745139
745140

Search service. If we don't have
the I.C. you need in stock, we can
find it for you. (There is a $25 minimum charge for I.C.'s found
through a search.)
A few samples from our million
part inventory:

5 45
49
49
49
45
49
49
45
35
59
.89
99
89
95
119
119
299
159
97
97
77

745151
745153
745157
745161
745169
745174
745181
745194
745197
745240
745241
745244
745251
745253
745257
745260
745273
745287
745373
745374
745570

LINEAR DEVICES
597
97
97
187
399
99
439
199
179
220
240
220
95
95
95
79
245
229
339
339
350

Call for others

DYNAMIC RAMS
TM54027 5 1 99
4116
MM5280
195
2118
TM54060
1.95
4164
UPD411
195
TM54416
MK4108
195
41256
Call for more

5149
495
595
995
Call

LM301
LM307
LM309H
LM312
LM318
LM324
LM350
LM380
LM393
NE555
NE556

5 47
NE570
57
LM709
1.95
LM723
1.75
LM741
149
LM747
79
LM748
495
LMI458
LM2900
89
1.29
LM3900
57
MC4024
77
MC4044
Call for others

7400
7401
7402
7404
7406
7407
7408
7410
7411
7420
7421
7427
7430
7432
7438
7442

5 35
35
39
39
89
89
41
35
39
35
49
45
35
35
49
59

5395
59
59
49
69
59
59
85
79
395
450

STATIC
RAMS

CMOS

2101
5195
2114
I 50
2147
495
TM54044
459
TMM2016
459
HM6116
475
TM54016
695
HM6264
3995
Others on shelf

74XX
7451
5 39
7473
54
7474
69
7489
340
7498
47
7492
69
74107
39
74109
59
74123
69
74125
69
74132
59
74147
175
74151
79
74153
79
74154
125
74157
79
Otnerson shell

74160
74161
74163
74164
74166
74174
74181
74191
74193
74194
74221
74273
74366
74367
74393

89
89
89
99
150
99
239
115
99
99
135
195
99
99
135

4001
4002
4008
4010
4011
4012
4020
4021
4022
4030
4034
4040
4041
4050
4069
4071
4082
4093
4502
4512
4522
4532
4556
4585

74COO
5 35
74C02
35
74C04
95
57
74C08
37
74C10
37
74C20
87
74C30
74C73
95
74C74
87
57
74C86
195
74C90
97
74C93
97
74C151
47
74C157
35
74C161
74C173
35
74CI74
35
67
74C192
74C193
95
97
74C373
125
74C374
195
74C906
74C912
99
99
74C921
Many more Call

5 49
47
47
47
47
49
49
87
79
59
1 19
175
225
175
179
79
1 19
149
149
245
245
95
895
1595

MEMORY EPROMS
2708
2716
2732

53 95
2764
395
27128
495
More available
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CCT·4

SYSTEM

SERIES

The latest CCT implementation of the new
generation Intel 16-Bit Processor technology.
This means extreme speed, unequaled power,
and the ultimate in reliability, and of course, the
innovators at CCT behind it.

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8M Hz), on the 286Z CPU
board. This combination, along with CompuPro DMA controllers and I/O boards, yields a dramatic improvement in system
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The Ccr-4
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when
available), all software written for the IBM PC machines. This series is for the serious business/scientific user.

CCT-4A

State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (256K), along with CompuPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and
$5,995.00
CP/M 80 and CP/M 86, and with Surgefree SF-200 surge suppressor system. .

CCT-4B

Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy
combination drive subsystem, at the published pricing. . . . .
...................
$4,895.00

(Example: CCT-4B Mainframe with CCT-1011 = $7,244.00)

CCT-4C

Plus cost of selected drive subsystem

Multi-user/hard disk power. As the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 instead of Interfacer 4; Surgefree SF-400 instead of SF-200, plus MP/M 8-16 operating system. (6 user system) $6,695.00

(Examp/e: CCT-4C Mainframe with CCT-4011 = $10,044.00)

Plus cost 01 selected drive subsystem

~~

CCT BONUS ON 4C: FREE CONCURRENT DOS UPDATE!
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in,
and the CCT unconditional 12 month direct warranty.
CCT-M512 CCT introduces it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot! Introductory Price: $2,249
$1,149
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system

~~~~~

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340
roll FREE ORDERING: 800·222·86861 For technical support 1service: 602·282·6299

SOMEBODY Has To Have The Lowest Prices!
MONITORS

~~~~~_~~O

~~~~.~~

PGS MAX-12
PGS SR-12
TAXAN GREEN COMPOSiTE
TAXAN AMBER COMPOSITE
TAXAN GREEN W/TTLPLUS
TAXAN AMBER W/TTL PLUS
IBM MONOCHROME DISPLAY
iBM COLOR DISPLAY

$190.00
$625.00
$125.00
$135.00
$149.00
$159.00
$260.00
$590.00

PRINTERS

IBM PC. 256 K, One Half Height 320 K Disk Drive DS/DD.
Persyst Color Card. Taxan Green Monitor, DOS 2.1
PLUS a 10MB Hard Disk Sub System all for:

$2690.00
IBM PC, 256 K, Two Half Height Drives DS/DD, Persyst
Color Card, Taxan Green Monitor, DOS 2.1, 130 Watt
Power Suply PLUS a 10MB Hard Disk Sub System all for:

$2980.00
IBM PC, 256 K, Two Half Height Drives DS/DD. Persyst
Color Card. Taxan Green Monilor, DOS 2.1. 130 Watt
Power Supply. 10MB Hard Disk Sub System, PLUS
10MB Tape Back Up System all lor:

$3579.00
IBM PC, 256 K, Two Half Height Drives DS/DD. Persyst
Color Card, Taxan Green Monitor. DOS 2.1, 130 Watt
Power Supply. 20MB Hard Disk Sub System all for:

$3380.00
IBM PC, 256 K, Two Haif Height Drives DS/DD, Persyst
Color Card. Taxan Green Monitor. DOS 2.1,130 Watt
Power Supply. 20MB Hard Disk Sub System PLUS 10MB
Tape Back Up System all for:

$3979.00
(We configure and test the system for you at no extra
cost.)
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EPSON FX 80
$425.00
EPSON FX 100
$625.00
EPSON RX 80
$245.00
EPSON RX 80FT
$295.00
OKIDATA 82A
$299.00
OKIDATA 83A
$569.00
OKIDATA 92P
$399.00
OKIDATA 93P
$625.00
OKIDATA 84P
$759.00
OKIDATA 2410P
$1959.00
TOSHIBA P1351
$1295.00
NEC SPINWRITER 3550
$1595.00
NEC PINWRITER 80 COL
$699.00
NEC PINWRITER 136 COL
$899.00
BROTHER HR-25
$699.00
BROTHER HR-35
$925.00
(Accessories on NEC & OKIDATA printers available)

IBM MONO PRINTER ADAPTER
PERSYST COLOR ADAPTER
PERSYST MONO PRINTER ADAPTER _ _
HERCULES GRAPHIC ADAPTER
HERCULES COLOR CARD
STB GRAPHIX PLUS II

$230.00
$190.00
$210.00
$349.00
$210.00
$375.00

MODEMS
HAYES SMART MODEM 1200
HA YES SMART MODEM 300
HAYES 1200B PLUG IN CARD
QUBIE PC 212A/1200 INT
QUBIE PC 212E/1200 EXT

$469.00
$209.00
$429.00
$275.00
$299.00

HARD DISKS
10MB SUB SYSTEM INT
10MB SUB SYSTEM EXT
10MB TAPE BACK UP

$850.00
$1025.00
$599.00

GENERAL
CONTROL DATA DISKETTES
KEYTRONIC KB5151
PARALLEL CABLES
64K RAM UPGRADE KIT
128K RAM UPGRADE KIT (For ATl
IBM PC POWER SUPPLY (Original)
63.5 Watts
IBM KEYBOARD FOR PC (Original)

$25.00/box
$189.00
$25.00
$50.00
$199.00
$89.00
$109.00

DRIVES
TANDON TM-100-2---,SLiMLiNE - TOSHIBA
SLiMLiNE - TEAC 55B

$179.00
$155.00
$155.00

(714) 838-7530

MULTIFUNCTION BOARDS
AST i/0+1 SER & 1 PAR
AST SIX PACK 64K. 1 SER & 1 PAR
QUADBOARD 64K
IBM COLOR GRAPHIC ADAPTER

$179.00
$269.00
$269.00
$225.00

2640 Walnut Avenue, Unit K,
Tustin, California 92680
(Prices &availability subject to change without noticeIBM is a registered trademark of IBM Corporation.)

Inquiry 216

CCT

TOLL-FREE
ORDERING:
800-222-8686

®CUSTOM COMPUTER
TECHNOLOGY

FOR TECHNICAL SUPPORTI 1 ccr PLAZA - P.O. BOX 4160 - SEDONA, ARIZONA 86340
Purchase your Hardware and Software directly from an OEM I Systems Integrator. Take advantage of our buying power! We stock a
SERVICE liN ARIZONA:
full line of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices, and the Technical
602-282-6299

Support and Know-How we are Quickly becoming well-known for. Satisfied Customers Nationwide. The Nation's Custom Systems House
for Business, Education and Science. Call for a system Quote. CCT implements tomorrow's technology today!

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST •
(COmpupro' )
80286 NOW!

o CCT-286Z is our model designation

for the MI-286 dual processor board
from Macrotech.ltfeatures the super
high speed combination ofZ-80H and
80286, with provision for the 80287
math chip. Directly replaces 8085/88
and 8086 CPUs running CPIM, MPIM
Concurrent DOS, and MS-DOS, at
throughput increases of 3X to 5X!
SPECIAL PRICE - $1099
80287 Option - Installed - $395
SEE THE CCT-4 SERIES
USING THIS BOARD
DETAILED ON THE FACING PAGE

INDUSTRIAL GRADE
SUPERIOR QUALITY

CCT DISK DRIVE SYSTEMS

ROLLSROYCESOF
THE INDUSTRY

S-100 HARD DISK SUBSYSTEMS
Professionally engineered ST-506 type systems for the business market S-100 Computer user. Includes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted,
burned-in. Provisionsfor up to two hard disks in each system. We include operating system update.
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hard/floppy
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty.
CCT-10(11 + MEG)
$1799 CCT-l0/l
$2349
CCT-20 (22 + MEG)
$2319 CCT-20/1
$2869
CCT-40 (36 + MEG)
$2799 CCT-40/1
$3349
CCT-60 (58 + MEG) (New)
$3999 CCT-60/1
$4549
CCT-90 (87 + MEG) (New)
$5209 CCT-90/l
$5759
CCT-125 (123 + MEG) (New)
$6399 CCT-125/1
$6949
Drive capacities shown are after formatting! We are working on tape cartridge back-up units.

• 8"CP/MSOFTWARESPECIALS •
dBASE II - Latest Version 2.4 . .
..
Supercalc 86
$990Supercalc 2
Wordstar
$2790Pro-Pak
DRI CBASIC Compiler 80 .. $389086 ..
DRI Pascal Compiler 80 .. $279086 ..
DRI GSX-86 $790Assembler ToolsiRMAC
Microsoft BASIC ... $2990Compiler ...
Supersoft FORTRAN IV. S3390C Comp.

$349
$259
$379
$449
$449
$179
$339
5399

• TOP SELLING PERIPHERALS •
Wyse Terminals .

. . ·DROPPED·

LIBERTY TERMINALS
• Superior Reliability •
100·12" GREEN-25 X80
.. $399
110·14" GREEN-80/132 Column ., . $499
200·14" GREEN-80/132 Super Deluxe. $569
220·14" GREEN-DEC Compatible .... $699
CCT RECOMMENDSAMBER Screen Options ..
. . . $20
OKIDATA PRINTERS - Top Quality
82 - 80 Col ... $329 83 - 132 Col
$619
92 - 80 Col .. $429 93 - 132 Col
$659
84 - 132 CoI/200cps-Top of the Line . $799
For Serial Interfaces - Add.
. . $100
DIABLO - Leiter Quality Series
Model 620 .. $969 Model630 .. $1799

CCT-2.4. Dual 8" DSDD

FLOPPY SYSTEMS

Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure,
removeable filter air system, all cabling, A&T, Burned in. The
fastest system available: .'
$1229

CCT-5 • 51/4" DSDD

IBM Compatible Tandon 320K. Extra Heavy Cabinet
accommodates two drives, hard or floppy. All cabling, A&T,
Burned-in. Perfect for our MS-DOS Package
$399

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK *
CCT-2 - $6799 • CCT-3 - 56699 • Disk 1A w/CP/M - $619 • CPU 8086/87 • $819 • M-Drive/H - $1099
CPU 8085/88 - $349
•
CPU 8086 - $559/10Mhz - $599
•
CPU 68K· $519/10Mhz - $639
CPU-Z - $249 • Disk 1A - $519 • Disk 3 - $499 • RAM 23/64K· $309/128K - $599 • RAM 21 (128K) - $749
RAM 16 CLOSE-OUT SPECIAL· $249
RAM 22 (256K) - $1179
Interfacer 3 - $499
Interfacer 4 - $349
•
System Support 1- $329
Enclosure 2 Desk - S649/Rack - $699
•
CP/M 80 (CCTHMX) - $125
•
CP/M 86 (CCTTMX) - $175
CP/M 8-16 (CCTTMX) - $199
•
MP/M 8-16 (CCTSX) - $499
CP/M 68K (CCTCX) - S279

*

*

I 16 Bit Upgrade Kit: CP/M 86, RAM 16, System Support 1, Cable S709 0 CP/M 8·16· Kit· $733
Operating System Updates/Remakes· $30
• FREE CONCURRENT DOS 8-16 UPGRADE (WHEN AVAILABLE) WITH PURCHASE OF MP/M 8·16.

CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM
• Enclosure 2-Desk-20 Slot Mainframe·
• CCT-2.4-DuaI8" Mitsubishi
• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 •
DSDD Drive System - 2.4 Megabytes •
SPECIAL PRICE
• Disk 1A - DMA Floppy Disk Controller· • CP/M 80 - 2.2 HMX - CCT Modified·
• All Cabling, Complete CCT Assembly,
• RAM 16 - 64K Static RAM - 12Mhz •
• Interfacer 4 - 3 Serial/2 Parallel 1/0 •
Testing, and Minimum 20 Hour Burn-in •
RUNS ALL STANDARD 8" CP/M SOFTWARE· INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY

$3,559

Prices &availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All products we sell are CCT individually
tested and set up for your system - Plug-In &Go! Arizona residents add sales tax CCT") Trademark - Custom Computer Technology; MS·DOS'" Trademark - Microsoft; IBM® Trademark
- International Business Machines; CompuPro(·j Trademark - w.J. Godbout; CP/M<') MP/M'" Trademarks - Digital Research
Inquiry 79
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D,s, & Tape BaCKUp
IBM Replacemenl I)-pe for haro [),sk

New High Velocity Fan!
New Low Price!
POW.l040.00

89.00"

~

•
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Two IBM·slyle Molherboards to
choose from. 5·slot and 8·slot
BOlh expandable to 256K
5'5101 has Iwo seroal slots and

<t>0)

«1/>+'

BOA·6058·00 8·Slol

11111111111111111

CA8·3060·00 S65.00·
CAB·3075·00 S65.00·

This is OUR Junior!

Use hiS DrlVe/ess" workstanon lor Iow·cost elwor1<Jng
Features: • 4·slot IBM™ compatible Motherboard
• I 28K Siandard Memory • 8088 8087 Mat Co·pro·
cessor
• Opnonal Floppy D"ve ",th Controllers
SYS·81 00·00
S475.00"
Full System WKeyboard Mono MOMor Video Display
Card I 28K RAM Dr,ve
SY&8725·00 S895.00"

$395.00

PC·300 300 walls
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Complete
System!

.'

Add-On H.D. & Tape

XPC by XOR
10 Meg H.D•

NEW

Complete System l

IBM "AT"
1.2M Floppy
In Stock - For
your XPC!
Can Read
3.0 or 2.1
DOS
Formats!
*OEM
Qty 12+

$1895°0*
20 Meg Color
CompieleSystem'

10 Megabyte Irwin on Ihe
lop. your choK:e of Hard Disk
on the bottom. Super ap·
pearance! Requires one slot
in your PC for SASI interlace
and
an extension connector
1111111111
on the floppy card. Every·
thng else is supplied by us.
10 Meg S1295"
65 Meg S2895"
20 Meg S1495" 105 Meg S3695"
40 Meg S1995" 140 Meg S4595"

$2375°0*

Add-On Hard Disk

40 Meg w/Tape

-

Complete System'

•

$2845

0

°*

Software
• XWORD
• XBASIC
• XBASE
• XCALC
• XCOM

1/11111111'"111

Check These Standard Features:

Two ways to go The Internal system IS cheaper because it does
not need aPS &Cnass's Tne sane PS & Chass 5 can be uS·
ed lor a10 Meg Tape Bac,·up 00 yOU' XT!

10 Megabyle
'795 inl/'995 exl
20 Megabyte
'1095 inf/'1295 exl
40 Megabyte
'1595 inl/'1795 exl

• 818M compallbleexpansion slots

• Real Time Clock

• 256K pamy ci'«:ked RAM on Motherboard
• Up 10 32K of EPROM (lull8K supplledl
• Power Supply IS Hard·Disk·Ready. no

need to add·on addillonal power

* *Culbertson* *
& Assoc.
Dick Culberlson says, "I
have been writing application
programs with dBase 1/ since
it's introduction. I recommend
Micro Product's XPC
Systems for their reliability and
their application programs.
Among these is a very exten·
sive Chiropractic BiUing System, a Point-of·Sale Inventory Program for Video Tape Rental Stores, a Vending
Machine Route Service Col/ection System and an Air·
port Flight School record Keeping System...
Dick buys Basic Systems and then customizes them
with his own components to satisfy the needs of his
customers. To date he has over 27 Micro Computer
Systems in service and working satisfactorily.
14611 Leahy Ave.
Belnlower, CA 213 I 866-8608

7

*

*

*

*

The 10II0wlng are reQISlered Traderl'wksmthewComparues. MSOOS. PC·DOS . MlcroSdl dBase
Ashlon·Tale. CP M·86· Digllci Research Inc,; 18M, IBM·PC, IBM·pc Xl -lnternallonal BUSiness
Machmes

u·

I

II your IBM·XT needs aIItlr
help In the Back·up cal"!lOry

Color Video Card'

you won I be able to beat thl:
prlcet Cables. software am

• 808816·b't CPU • 4 DMA &3Timer channels'
• SupparIS PC·DOS· MS·DOS· CP M·86 •
• High resolution

12~ Monitor

65 Megabyte
'2495
105 Megabyte
'3295
140 Megabyle
'4195

Add-On 10 Meg Tape

• Full,S,ze. Feather·Touc Capacllance eyboard With 10 FunClion Keys and Calculalor·Type umenc Keypad'
• Comes Standard wlln Parallel and SenalllO • Game Port • 2·SlImline 5', ' DS/DD 48 TPI360K Onves •

February Dealer Honors

""$

O~

POW·?050·00 S399.00"

$1245*$1245* $1245*

Do it Yourself!

~

V...

Protect your Dala w'l Dalashleld' In case of aPower failure. Datashleld'
sell·conlaJneo Power Gooerator whICh Instantly supplies even
uf1lnlerrupteo AC Po"erloa MlCfoprocessor" !he event 01 aPower
Drop or Outage In addrtJort proVIdes Slxge Protecnon. whICh f~ers
and eliminates voltage spkes (surgesl above 140 VAC
PC.200 200 watts
POW·2000·00 S299.00 *

one parallel

We think 01 this System as a "Do it Yourself' System. Start by chooSJng
5 or 8 Slots Some of the standard Fealures.• 64K RAM expandable
10 256K • 4 DMA Channels' Runs MS·DQSTM and CP M.86™
Isoftware nol Jncludedl • Muln·lunctlon Keyboard &Cable
• Hard Disk Ready Power Supply' And MORE'
SYS·8000·00
Only S525.00·

,.~

A

POWER BACK.UP

'b-

IBM type Case only
5 SIoI
8 Slot

~,.

:~t;~r~~~~Y,~~~~":ndr:;~aro

Sepa'ate Arro. <elpad

KEY· 1050·DO Standard

....0 ~~ $

ADD.ON POWER SUPPLY

~o ve;Q ~e; e; '*'....
. EJ,mpie man<ed 5 F & J <eys
0' '1>0CJOQ ",,,,~ <t>~ KEY·l051-DOSeleclnc
S129.00

~e; .."". ,~'"

~

-,..

~,. ...,..,.

$229.00·

. youU ~v~~a:e ~:~:r~e;:::~

T

41"

• M~-_> , """er supply ,nduded lor tn s

everything!

With Green

Screen ·18 MHz bandWidth

~ITI""''''-':~~_

SUPER 12 PAK MULTI·FUNCTION
ThiS one is Ioaded Features: Real·Tlme Chronogralit Calendar With Battery
' RS232·C Senal Port.• 64K to 256K 01 Panty·checked
Back·up. Parallel Port,
Memory. PrintSpool and RAM Disk Software
Suppiled With OK of Memory
BOA·6400·00 S179.00
OptKlnal Serial Kij w cable
KIT·8450·00
S 25.00
•AddrtKlnaJ64K Memory OtiPs
ICC·7801·00·19)
S 29.95

INTERNATIONAL ORDERS
Micro Products IS ready to serve your needs In several countnes Each 0 K:e
has Sales Lrterature. Loca PncJn9 Inventory and TechnICal ServICe available to
support your needs. There are no problems With US Export Forms
HEAD OFFICE
TAIPEI OFFICE
Darryl R. Green
William Wang
15392 Assemoly Lane. UM A
Sule 605 Worldw1de House
unbngton Beach. CA 92649
685 Mon Shen9 E Ad
Phone 714 898-0840
T~pei.TalWan. A0 C
Telex 887841 XORDATA HTBH
Tel. 102) 712·8877Tlx 21405
ZURICH OFFICE
MARACAIBO OFFICE
Cynthia Clark
Jim Stevens
Eldmahslrasse 36
Av 3F Esq Calle 81
CH 8032 Zunch
Centro Com Maelga· local '5
SWItzerland

Maraca.bo Venezuela4001·A

Phone 1·693633
Telex 81605B HKIN
AUSTRALIAN OFFICE

Phone 061·913328
Telex 62344 PEMIN
CANADIAN OFFICE

8 Irwin Street Bellevue

W AuSlral,. 6056
Phone. 274·3701

•• PENDING· •

$199.00

MISCELLANEOUS $$$ SAVERS
64K Memory Chip, (9) NEC lor IBM ICC·7BOI·00
S 29.95
Add-On Memory, (up 10 512KI supplied OK BOA·B65Q.oo.
. .. S149.00
Floppy Controller, Controls up 10 lour drives, 5Y.· 48/96 TPI
BOA·61QO.oo
$95.00
Monochrome Graphics Can!, (Hercules type) (1·2·3 compatiblel720h x 348v
BOA·85OQ.00
$175.00
Colo< Graphic, Card, 320 x200 Aes. Color, 640 x200 Monochrome
BOA·!l4oo·oo.
.
S145.00
Clock Calendar Board, Parallel Pori, lits In "short slot" w/ballery Back·up
BOA·87QO.oo
... $75.00
Hard Di,k Controller, standard ST·506 interlace lor DOS 1.1 & 2.0
BOA·805Q.00.
..
$245.00
30011200 Baud Modem wiPe Talk III Communications Software
BOA·8725·00 ..
. ... $239.00
Monochrome Monilor, 18MHz bandwidth, composite input or TTL
MON·looQ.oo Green.
.
:
$ 99.50
MON·I010·00 Amber
$104.50

Inquiry 212

~

Micro Products

•

15392 Assembly Lane

•

Huntington Beach, CA 92649

•

714/898·0840

STOP, LOOK & SAVE!
For Lowest Prices Call (800) 732-0304
PRINTERS
OKIDATA

ML82A, 10" Para. & Ser
ML83A, 15" Para. & Ser.
ML92P, 160cps. . . . . . . . . .
ML92lBMGraphicsComp.
ML92S, 160cps . . . . . . . . . . . . . . .
ML92AppleMac.2KGraphics.
ML93P, 160cps . . . . . . . . . .
ML931BM Graphics Compo
ML93S, 160cps .
ML84P,200cps.
ML84S, 200cps .

$ 299
549
375
385
465
475
599
629
769
679
779

RITEMAN
Riteman
Riteman
Riteman
Riteman

Plus 120cpswlTractor .... $
Blue Plu< 140cps IBM.
11160 cps, b~ memo wlTrac.
15, 160cps, 15" carr.

257
342
389
549

QUME

PRINTER
ACCESSORIES
ORANGE MICRO

JB 1201,80col.,20MHz
$
JB 1205(A) 12" Amber,20MHz . . . .
JC 1215CoiorComposit wlaudio.
JC1216RGB,Hi·ReslIBM840x300.

TOSHIBA

Dumpling GX(same as Grappler +) $ 75
149
Dumpling GX wl16K buffer. .
Dumpling GX wl32K buffer.
165
Additional Buffering 16K. . .
16

V300G ...
V300A .
V310A for IBM PC .
Color 1+, Composite 13" .
Color II +, Hi·Res. 13"IIBM.
Color300 .
Color600 .
Color710.

FOURTH DIMENSION

TAXAN

Grappler + .
. . $ 115
Buffered Grappler +, 16K expo 84K. 165
Mr. Chips for PC & XT, Par. Ser. Clock &
Cal., 64K Realworld I/F, BSR line I/F . 389
Bi·DirectionaITractor
$ 149
Font Disk for Down loading P1351 .
48

MICROTEK

Par. Card & Cable for Apple .

Letterpro 20P Prop. Spc. Enh Prnt .. $ 449
Sprint 1140+, 2K, 40 cps,
132 col. width
1249

STAR MICRONICS

CABLES

.$ 249
259
349

..$

OKIDATA

PlugandPlayforlBM.
Okigraph I for 82A
Okigraph I for83A.
Tractor for 82A & 92 ...

Gemini 10X, 10", 120cps.
Gemini 10X PC (IBM Compat.)
.
Gemini 15X, 15", 120cps
Gemini 15X PC (iBM Compat.)
Della 10, 10", 160cps .
Della 10PC
.
Powertype, 18cpsPar&Ser.

DISPLAY MONITORS
NEC

IBM PC to Parallel Printer.
Serial Cable ..

...$
,.

...$

45
49
49
49
49
18
18

AMDEK

129
135
245
385

.. $ 129
139
159
279
389
249
429
585

IBM Green Monochrome#121
IBM Amber Monochrome #122 .
RG B IBM wlCable #420 .
RGB Super Hi·Res. #415.
RGBIComp. Med. Res. #210 .

.$ 109

145
419
393
259

PRINCETON GRAPHICS

HX·12forusewithlBMPC ........ $ 455
Max 12Amber for IBM
179
SR 12SuperHi·Res.
595

369
365

359
349

Starwriter A1D, 18cps.

Print master F11J.55PU, 55cps

SWEETP

Six Shooter 600

Monitor,

309

399
399
335
515
549
529
549
929
499
1069

w/contoller,

80 col.

Cell
999

IBM
IBM PC Barew/cont. & keyboard
$1150
IBM PC64K, 1 Drive
1325
IBM PC64K, 2 Drives. . . . .
1499
1599
IBM PC,2Drivesw/256K.
3495
IBMXT, 128K, 10 Meg.,360K Dr.
IBM AT Base.
Call
iBM AT Enhanced
Call
Call About AIIIIAT" Systems
.$1279
t745
2395

SANYO

MBC 550·2 wl1 320K Drive & sftwr... $ 895
MBC 555-2 w/2 320K Drives &
more software
.
1075
Serial Port for Sanyo .
79

TAVA
TAVA PC t Par. & 1Ser. Ports, 128K, 2·320K
Drives, Color Card & Monitor
$1499
TAVAXTsameasaboveincluding 10meg.
. .... $2495
Hard Disk Drive.

$ 799

COMPAQ
258K, w/2· 320K Drives

HR25.

.$ 669

DYNAX

TANDON

DX15 By Brother, Same as HR15 ... $ 379

TM101J.2forlBMPC
TM65-2, V, Height, 320K .

6100, L.Q. 18cps w/proportional spc.$ 399
6300
Call

PANASONIC

1091 wIT rae tor, 120cps, 1 yr. war... $ 289

SOFTWARE
LOTUS DEVELOPMENT CORP.
. .. $ 295
. . . . . . . . . .. 437

ASHTON TATE

o Base II
o Base III

$ 329
419

MICROPRO INTERNATIONAL

ProPak(WSiMMlSSIStarlndex) ..... $ 399
Option Pak (M/M, CIS, SlI) .
199

MICROSOFT
Softcard (CPIM)
Microsoft Word

.
.

$ 145
189

ALPHA OMEGA
10 Meg HD for IBM & Compo w/Cont. Card
13 Month Warranty
$ 845

TOSHIBA

P1351 Dot Matrix, 192 cps, letter quality
100 cps, does graphics. 3 in 1 printer $1229
P1340sameasabovebut 10" carr..
719

$2150

DISK DRIVES

JUKI

Lotus 1·2·3 . .
Symphony .

1 Drive

KAYPRO

BROTHER

TEAC

IBM PC ACCESSORIES
IBM

IBMMonoCardw/PrinterPort
IBM Mono Monitor. .
IBM Dos 2.1

$ 245
265
59

:~~~h3~ef.iorPC

~

PARADISE

Modular GraphicsCard .
ModuleA
Module B . .

. ... $ 279
85
189

64K MEMORY UPGRADE
64K(9chips) 15Ons, 1 yr. war

.$ 199

Vutek . CPS Board, RGB & Composite
wlPar. & Ser. Ports, 2 Yr. War
$ 239

STB

Graphics + II

TECH MAR

............. $ 359
..$ 459

PERSYST BOARD
Bcb Hi·Res Display Adp.

.

$ 249
265

29

VUTEK

Graphics Master .

Six Pak + wl64K .
Mega Pius II.

$

.... $ 459

KEYTRONICS

MICROMAX

System Saver .
.
Fan for Apple II & IIEw/surge .

$

APPLE

Super Serial Card .

69
37

Viewmax 128K extended 80 col. card
for Apple liE
$ 129
80 col. card for Apple II & iI +
139

. $ 139

MAILOROER:
12841 S. Hawthorne Blvd., No. 585
Hawthorne, California 90250

(VISA]

•

NO SURCHARGE FOR CREDIT CARll6

RANA SYSTEMS

Elite I
Elite II .
Elite III . . . .
Controller add.

We 8Ccept VISA, MasterCard,
(wIde posit), Certified

coo

Checks or

Wir. Transfers.

Minimum Shipping Charge 14.00.
Some items subject to back order.
California Res. add 6%% Sales

Tax. Prices subiect to change
without notice.

$ 199
339
399
85

MICRO-SCI
A·2
.
A.5C for lie w/cable .
A.5 'h height forllE .
Controller Add

.$ 179
189
209
70

MODEMS
ANCHOR
Mark XII

$ 225

HAYES MICRO
300 Baud Smart Modem
1200 Baud Smart Modem.
1200BforIBMPC.
Micro Modem liE.
Chronograph

GIVE US A CHANCE TO BEAT THE
COMPETITION'S ADVERTISED PRICE.
IF YOU SEE IT ADVERTISED FDR LESS, CALL
COMPUTER CONNECTION FIRST FOR LOWEST QUOTE!

. .. $ 149

Drives For Apple & Franklin

............ $ 185

KB5151

APPLE & FRANKLIN ACCESSORIES
ACCESSORIES

EPSON

SD521 Dbl/DblforlBM ..

Quad Color 1 Board

PC PEACOCK
AST RESEARCH

55BDoubleSided360K .... $ 129 2for249
189
Quad Density.

QUADRAM

Color Graphics card w/Par. Printer Port,
Compat.wIAIIIBMSoftware,2yr.war. $ 215

Premium Softcard for liE
Softcard for II & II +

Inquiry 64

Apple liE Starter System incl: Apple liE, Tilt
card.
Apple lie lightweight Portable.

Kaypro II
Kaypro4
Kaypro 10

C.ITOH
Prowriter8510AP, 120cps .
...$
Prowriter8510BC2, 120cps.
Prowriter8510SP, 180cps
8510 BPI (IBM Compatible).
Prowriterll155OP, 15" 120cps .....
Prowriter II 155OBCD, 15" 120cps .
155OBP(IBMCompatible) ..
155OSP, 180cps
.
Starwriter Fl0·40PU, 40 cps.

PERSONAL SYSTEMS
APPLE

... $ 205
459
379
259
189

ORDER LINE
(800] 732-0304
100tsde Callfornaa)

(213] 514-9019
[InSide CahforrMB)

Mon.-Fri. 7 8.m. to 6 p.m.
Saturday 11 a.m. to 3 p.m.

CUSTOMER SERVICE:
[213J 514-9019
Mon.-Fri. 9 a.m. to 3 p.m.

FEBRUARY 1985 • BY T E

435

Announcing 4 New CollectorEdition

BYTE COVERS
The 4 Byte cOl'ers shown below are the newest additions to the Collector Edition
Byte Cover series. Each full color print is II" x 14", including a IV!' border, and is
part of an edition stricdy limited to 1,000 prints. Each print is a faithful reproduction
of the original Byte painting, printed on museum quality acid free paper, and is
personally inspected, signed and numbered by the artist, Robert TInney. ACertificate of
Authenticity accompanies each print.

#25

Computers and the Handicapped

#27

436
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#26

830

The Keys to Education

Collector Edition Prints are carefully packaged nat to avoid bending, and are
shipped first class within one week of receipt of order. The price of each print is
$30. All ~ prints are available for only $100.
Other Collector Edition Byte CO\'ers are also available from Robert TInn!.')'
Graphics. For a color brochure, or to order one or more of the prinls shown,
please check the appropriate box in the coupon belolv.

830

Graduation Memories

#28

Simulation

830

830

FREE
SHIPPING!!
*That's Right - WE PAY
To Ship YOUR Purchase
See Details Below

~)

ACCESSORIES & PERIPHERAL

Ultraterm 244.99
T.M.

MONITORS _
3OOA·Ap
Amdek310A·IBM
Princeton HX-12 AGB-IBM
Princeton Max·12 Amber -IBM
Quadram Quadchrome AGB-1BM
Taxan 420 RGB·AplIBM
Taxan 12' Amber·IBM
Taxan 12' Amber2lJnhz·Ap

Enhancertl
FunClionStnp
Hardswl1ch
MlcfamOOem Chip

PSIO
SoflsW'tch

Ullraplan

Other Monitors &Printers - $CALL

Ifodeoterm wlSoftsWlch & Inverse

259.99
139.99
139.99
239.99
349.99
181.99

CHARTSTAR - NEW
Business Graphics Package
For IBM 319.99

MerTlOfex 5'!.l" DSIDO

10
~
38.99
24.99
34.99
41.99
19.99
26.99

(~~Aff
t

CONNECT!

ASCII EXPRE5S-Ap
CROSSTALK·IBM
HAYES MODEMS 300 Baud Smanmodem
1200BaudSmanmodem
12OOB·IBM
M~romodem lie
SOFTERM2·Ap
NOVATION MODEMS JCal
103 Sman Cal

109.99
139.99
209.99
479.99
400.99
239.99
149.99
109.99
169.99

1031212 Aulo Cal

399.99

Cat
Applecat II 300 Baud
Applecal Upgrade to 1200 Baud
ExpanslOfl Moclule

135.99
249.99
309.99
29.99

100
279.99
369.99
229.99
329.99
399.99
189.99
259.99

159.99
179.99
459.99
189.99
529.99
439.99
169.99
139.99

Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
IBM
IBM
IBM
IBM
ApllBM
ApllBM
ApllBM
ApllBM
ApllBM

BRODERBUNDGumball
Chophfter. Drol

MICROLAB Crises Mountalrv1)lI'lo Eggs

MK:rofazer (All ConfiguratIOns)
Ouad512+ 64K
Ouadboard I or II No K
Ouadboard I or I164K
Ouadcolor I
Ouadcolor I Upgrade

ODESTAChess
SIERRA ON·lINE Frogger
SIR TECH ogh' I>aroonds
Legacy 01 Llylgamyn
WIZardry

0'

WlZlpnnl

MEMORY CHIPS
Top Quality for
Best Performance $CALL

SUBLOGIC Rogh' Srmulator II
ULTIMA III
BRQOERBUND serpent""

~lf:R~~J~~ht~s~:~~or II

SIR·TECH ,,",ardry

BRODERBUND Loderunner
App~Panic

MICROLAB Miner 2O-4ger
S'ERRA ON·lINE UltIma II
SUBLOG'C Nogh' MISSIOfl Pmball

TRILLIUM & WINDHAM CLASSICS
NEW Text Adventure Games
by Famous Authors
-SCALL-

TELMERGE -IBM 119.99
New Telecommunications
Program From MicroPro

Flip 'n File wilocktray Holds 2S·5V/
Flip 'n File w!Locktray Holds 5O-SV,·

library Case (Assorted Colors)

•

Media Mate Holds 5O-5V," Diskenes
Media Mate Holds 30-3\7' Diskettes
Pnnter Sland·large (PIex19lassl
Pnnter Sland·SmaIl (PIex19lassl

ALS Z·Englne (Replaces Z-Card)
DAN PAYMAR Lower Case 1, Rev 1-6

Lower Case 2, Rev 7
JOYSTICK Kraft or TG
MICROSOFT SoItcard
Ram Card
ORANGE MICRO Grapp~r •
Bufferboard
BufleredGrappier
TITAN Acce!eralor lie
Neplune64K

Saturn 64K Ram
ASTIIOPlus

~~~~~~us

JOYSTICK Kraft or TG
PLANTRONICSCoIor PluS Board
TITAN 64K Board
KRAFT Paddles
TGPaddles

KENSINGTON
System Saver·AP 65.00
PC Saver·IBM 29.99

MAIL AND
PHONE ORDERS
Inquiries Welcome!

(408) 985-0400
MAIL, PHONE, WILL·CALL
SERVICE FROM BAM (PST)

159.99
25.99
19.99
39.99
229.99
74.99
114.99
119.99
179.99
449.99
199.99
279.99
SCALL
289.99
279.99
44.99
375.99
499.99
31.99
27.99

OlM School VerSlOOS Available

PEACHTREE Algeb<a I
SPINNAKER Alphabel ZOO
DeitaOra.mg
FacemakerlFr3Cllon Fever
Hey Dtddle!Kooercomp
Snooper Troops 1·11
Story Machine
LEARNING COMPANY Reader Rabbit
Moptown HotelJParade
Word Spinner

Ap
Ap
Ap
IBM
IBM
IBM

MASTERTYPE
MICROSOFT Typ,ng Tutor II
PEACHTREE PSA Tor SAT
CAl Masters
Subtecls
MASTERTYPE

Alien AddlllQll/AIliQa;IOf MIX
DMSlOO'Orag()'l MIX

Oerrol~lOll

MlI1US MlSSl()fl..MullJphcatlOl'l

Spelling WllNerb Viper
Word InvasooWord Radar
LEARNING COMPANY Juggles Rambow

Gertrudes PuzzlelSecret
MagiC SpelllBumble Plot
Number Slumper
Rocky's Boots
PEACHTREE Algebra 1·111
Counting Bee
OecimalsJFractlOOS 3 0
LEARNING COMPANY Addl'KIIl Mag~,.n
Mag~Spelis

ADVANCED SKILLS

Muppet Learning Keys - NEW

BRODERBUND Bank 51ree' Wrrter
Bank Street Speller
CONTINENTAl Tax Advantage
Home Accountant

SCAli
ea22.99

ea22.99
ea22.99
931.99
ea29.99

ea33.99
26.99
27.99
34.99
21.99
32.99

ea23.99
..21.99

ea29.99
23.99
26.99
e'26.99
26.99

Underwater reasure HlIlt' - NEW
Detecllve Case and YOU'RE IT
Beg,MIflQ-MaglcJan MtSS01
Enter The Lost Pyramrd
InveshgateaWrldNewWorld
JunIOr Level Rescue MISSIOfl
MysHc Clues & MagIC Encounters
501·FIAdventure.2188AD
3 Levels and Custom OptionS
ClaSSiC Murder Mystery
Ail-Time Most Popular
Advanced Levels

Horne Accounla"li (Mac)
SIERRA ON·lINE Homeword
MONOGRAM Dollars &lense
BROQERBUNO Bank Street Writer
CONTINENTAL Home Accountant
Tax Advantage
MONOGRAM Dollars &lense

..31.99
21.99
..26.99
26.99
34.99
..31.99
23.99

CUTIHROATS
DEADLINE
ENCHANTER
INFIDEL
PlANETFAlL
SEASTAlKER
SORCERER
STARCROSS
SUSPENDED
WITNESS
ZORK I
ZORK 11·111

Hitchhiker's Guide to the Galaxy
Suspect 34.99

FOR THE HOME
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
IBM
IBM
IBM
ApIIBM
ApIIBM
ApI1BM
APiIBM
ApIlBM
ApIlBM
ApllBM
ApllBM
ApllBM

PRINTERS C·ITOH 8510
EpsonFX80
OI<tdala 92P wlPlug 'n Play·IBM
DRIVES: II Helghl·Ap
Micro SCi A-2·Ap
Teac lhHeght·IBM
RIBBONS Brot!ler
MX&fXBO
MX&FX100
OKI 82. 83. 92 9J& Gem n,

FOR THE BUSINESS
Ap
Ap
Ap
Ap
Ap
Ap
Ap
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM

BPI (GL. AP. AR. PAY)
CONTINENTAL FCM-Flrst Class Mall
KENSINGTON Format II
PfSReport
File. Graph. Wnte
SENSIBLE SPELLER
SIERRA ON-LINE 5or.."..,,'er II
ASHTON TATE dBASE II
dBASEll1
Ercycklpedra
FrameWork
Fnday
CONTINENTAL FCM-Flrst Class Mall
Ultrafile
lIFETREE VoIkswflter Deluxe
LOTUS Symphony
MULTIMATE
PfSReport
File, Graph, Wr Ie

MICRO COOKBOOK
For Apple & IBM
InclUdl!$ Recipes

31.99

ea275.99
59.99
109.99
79.99
eo89.99
79.99
81.99
299.99
474.99
59.99
474.99
184.99
71.99
119.99
219.99
499.99
379.99
89.99

ea99.99

Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap
IBM
IBM
IBM
IBM
IBM
IBM
ApllBM

BEAGLE Apple Mechamc/Beagle Bag
Beagle BaslClDouble Take
Dos BoslSlhcon Salad
Fat Cal
GPLE
Pronto DosIFrame Up/tJtilIty City
EASTSIDE Wildcard II
FINGERPRINT Epson Er/larcemerll
KOALA Touch Pad
MOCKINGBOARD - Speech C~ps $CALL
THUNOERCLOCK
KOALA Speed Key
Speed Key System
Touch Pad
Touch Pad PC,
NORTON UTIliTIES
SIDEWAYS
CENTRAlPOINTCopyll +IPC

Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ap

BEAGLE Typelaces

GRAPHICS SOFTWARE
Grap/l~s-NEW

AJphaPiot
TnpleClump-NEW
F1exTeXl
BRQOERBUND Pmt Shop
PENGUIN CompIere Grap/lcs System
GraphICS MaglClCln

FORTRON CORPORATION

ORDER TOLL FREE:

3797 YALE WAY, FREMONT, CA 94538

•

Power Supply Professional
[800] 821-9771

INFORMATION & CALIF. RES. (415)490-8171

FC 135-40 Features:

Quality That You Can Trust

140 W.(max) Power Switcher
-Full Replacement
to your regular IBM@ PC
65 W. Power Supply
-4 Disk Drives Connectors
-Built-in High Air Flow
High Quality Cooling Fan
File #E82453
-Schematics included
-One year Warranty
-+5V115A. +12V/4.2-8.5A
(peak)
+ 12V/IA. -5V1IA. (max.
outputs)

#FC 135-40

IDEAL FOR:
-Upgrade IBM® PC
-OEM Manufacturer
- Do it yourself an IBM®
PCXT Compatible

-®

Please do not confuse this high quality
product with the cheap imported units
sold by others because of same outlook.

[Assembled & Fully Tested in USA]

For ''Build Your Own Computer" and OEM's Convenience, we also carry:

-For IBM PC or its compatible products
·20 Million Time
00

><

"'i

.t~~eh(~~lNum and
Caps Lock Keys

IL

109

•

HSC 130-40 130 Watt Switching Power Supply

FC 630A-2 Cabinet

-IBM identical
·Use FORTRaN FC 135·40 power supply

·~a~e81s~1~~ode~~r

00

99.

0.75" or 1" apart

FC-630 Cabinet

o

.Good For Faraday, DTC Megaboard. Colby Computer and Other
Compatible Level CPU boards

.Use Cabinet FC-630
..:.!~_~::~l_sl_ol_c_on_n_ec_lo_rs_. -==~~~~JL·~B~a:c:ks~i~d~e:o:n~-~O~f~f
~S~W:it:Ch~

-Up to 2 Hard Disk
Drives
• Fully Buffered va
Bus
·Buill·in ECC
• Accepts 5 to
20 MB Hard Disk

00

-':~~~~~1~~_j

toIiiII

:::0

Controller
-Drives 4 x 51/4" rDD
-IBM fully
compatible

99.°0

and other campat·

ible level CPU
boards.

109.°0

.8x25 Screen
-gx14 Character Box
-7 x 9 Character
-TTL Level of
output

·80 x 25 Text Mode (Default)
.120 x 348 Graphic Mode
.Can Run Lotus 1-2-3
.64K Graphic Display Memory
·18 KHz Monitor and Printer Interface

cnl----------I-----------I
:rr~S_2S:2~,~8~~n_
bonies Printer

209.00

FC-B30 512K RAM Card

·From 64K 10 512K
• Boundary and
Total Memory

00

189.

(64K on Board)

(64K on Card)

Ports

FC-930 RS232/Parallel
Printer Port Card

Fully IBM
Compatible

99.00
64K DRAM
pcs.
2764 EPROM

32.00/9

5. 25/pCS.

FC-940 RS232C/Clock
Calendar Card
·One RS·232C Pori,
One Clock
Calendar,
Battery Back-up

IBM

-

438
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Color/Graphic/Printer Card CT-6020
• RGB Color Port and Parallel
Port For Printer
.Light Pen Interface
·Graphic Mode:
320 Dots X 200 Lines Color
640 Dots x 200 Lines B/W
·Text Mode:
40 Columns x25 Rows Color / B/W
80 Columns x 25 Rows Color / B/W

229.00

769.00

(with cable & controller)
(10 MB)
Half Height, Top Brands, 10-32 MB Available
12.50
3.90
1.50
0.29
0.65

PC/XT

0"-'

~---.... Q,.

Hard Disk Drives

99.00
8237A-5
8284A
8284C
MC1489
74LS245

~

U

159.00

a

FC-730 Multifunction Card,
Expandable to 3B4K

U

Monochrome/Graphic/Printer Card CT-6040

-On-off switch to be on back side
·Use FORTRaN HSC-130-40 power

.G~JYfor Faraday

•

~I---------+----------I
FC-230 Floppy Disk
FC-530 Monochrome Card

n
.........

~

Cl

------.....,.---------------Ice:
-c
169

~I------.......
FC 427 Keyboard

_

Dealers/OEMs
are Invited

175_

00

~

0,

V·

only

Cable For IBM PC/AT

ADD-ON

89.00

RS-232 (D Type 9 Pin to D Type 25 Pin)

CARDS
Inquiry 369 for Dealers. Inquiry 370 for End-Users.

,

Contact us for other lou' prices on hardware and software.
Next Day Air Exira

ALL PRICES INCLUDE
FREE SHIPPING IN USA.
These prices current as of December 21, 1984. Call for latest prices•
•

TEAC

I

I'

,

"

$129
JASSI.l.HJlf.Htitlll.OSIDO

$109

•
•

• L'~l'S flopp~

Coolrolkr Card

r~d

C:lpJl'il~

in Comp:llj

$2195

$595

I)r~kpm

wilh Hard Disk by

$25

'M

256K
One 360K

IO.H~kg

Fnrmallrd

Qw.nUIICS

IBM pe

TAPE BACKUP SYSTEM
·1.t)\\PO\\l'f

MKIAM

Set of 9 chips, lOll or 150 _

Our specially-designed combined
Floppy/Hard Disk Controller
gives you 4 system expansion slots
open for additional boards!

PANASONIC

'1I:llfHci~lll

,,,,

•

FREE UP AN EXTRA SLOT!

H-I, Half·H~ig.lll. DSJDD

UO., I DS/DD Dri..

10 MEG Internal HD

,\Iounling Hardware

JX1'~1

$629

•..... i>.lrNrllll.\orlll... (orp.

10,20,23, .... 42 MopIIyIo"""" -

Our 10 megabyle Hard Disk System uses a stale-of-Ihe-art Half-Height InwPower Hard Disk. therebl' e1iminaling ol'erhealing problems lI'picalll' associated wilh Hard Dril'es. The ,,'slem uses DOS 2 I or ;,0 Wilhoul anI' mo<lificaIi"",,. is Plug Compatible wilh Ihe IB~I Xl and gil'es I'OU Ihe abilill' to bool
direC1ll' from Ihe hard disk The ,,'stem comcs complete and rtadl' 10 insull
with Ihe low power Hard Disk. COniroller. Cables, ~lanual. Soflware. and

One year warranty.

$19

IBM PC'" $1595

Floppy Drive

10 MEG INTERNAL HARD DISK SYSTEM

• ' . Microscience
• • • Infernalional
• •• (OrpOrafion

of

5001' more

0lIk.

wi.h Hard Disk by

Shut{Btt

One year warranty.
~mt

hard dn\(' as uSf'd h\
\b\nard Eln"lrOnl(S

SJITW' h:nd dn\t' as usrd h\

Quhlt>' and blTW'rman l:1M

10, 20, 33, and 42 MEG INTERNAL AND EXTERNAL HARD DISK SYSTEMS
[xlemaUr mounted wlIh independent power suppl~ and fan
Fullr DOS 2 I or ; 0 eompalible 800ls from liard Disk
•20. _13 md 42 ,\leg
internal disks include
One year warranty
eXltnder power supply

Internal
External

10 MEG

20 MEG

33 MEG

42 MEG

$629
$829

$995
$1095

$1395
$1495

$1595
$1695

CDC9409-$159

Now using 3 If! /I shock·mounted Winchester drives.
The same as used in the Compaq Plus.

Also available with 2 half-height drives-S3195.

Sidekick - $35
Non-Copy Protected Sidekick - $59
Copy II PC
S24
Copywri't .......•...•.•......•.•........ CALL
Disk Explorer ........•.. _.......•........ CALL
Zero Disk ......................•.•. _.... CALL
Prokey 3.0 ........•.•. __ .....•........... 589
ideways
__ ........•........... 539
Thinkunk
U19
Harvard Project Manager ............•...... S259

•

Inlcrn3llonai Corpontloo,lr..'in
Mllnrllet_ TUC. Panawnic. Shuprl, Qublr'.
IU)I"Kamt'tmanLabs.and)larnaf'dElt'nronla
an: Indt'lIIukJ of their A:sp«tin complAin.
MlcroM:lrn(c

Inquiry 248

HARDWARE

ASTShPaIo:Plus,,/38iK.
AST SixP~1o: Plus wl6·tK .
. . .. .
PC Nel Rlooom ,,·f6.fK .
IItrculrs Color Card ..
.
A T Monognph Plus Para.lldfOoclo:
IItrtulrs Gra.phics Card 'A'fPara.IIt'1 .
P~ra.diSt' Modular Gra.phks Card
P~ra.disdlOOult' " Para.lIcl Pori
PmdiSt' Modult' H64·156KICloclo:

.

I.Hli

1159
• , . Slj9
IP5

1349
.. I.H9

1295
I 69

5209

-

$59

Borland Gift Pack-$69
Wordsur 2000
Wordsur 2000 +

w/OK-$189

SJ-5
1'179
SJi9
.
CAll
Julo:16100 ......... ........
•
1429
Okidata 9119jl84 ............••..... SJ99/16391S719
TI855 ......................•.............. ,1729
llart'SSmatlfllooem 1200..
.
1489
flartS Smartrnodem 12008 .
. , .. 1399
Card ",IPara.lld

PGSIIX·IZ

PGS MAx·n .
.
Epson ...............•

Turt.. Pascal- $35
Tumo Toolbox - $35

SOnwARE
dBase 111-$375
I'<rsion ;_0.
Nort on UtIOIOtO
I les- 0<<.'84 Rd..,<

PC~rSI Monochromt'

Persyst Time Spectrum

S299
5359

Multima.e
_
S269
PFS/Graph
589
PFSlPlan
_
589
PFSlProof
569
PFSlWrite
89
PFS/Access
563
PFSlFile
589
PFSlReport .............•................. 579

PC'S LIMITED
ORDERS ONLY, CALL 1-80G-1BM-5150
7801 N. Lamar, #E.200, Austin, Texas 78752
All other inquiries, call (512) 452·0323

No iurchargr on "ISA Of ,\llSlcrCard
~ '" SUfcharlf on ArMrlCan Exprru

FEBRUARY 1985 • BY T E
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SVO' SSOO·96TPI---' $2.29 ea. S\\' OSOO-96TPI ---. $2.85 ea
SOFT SECTOR ONLY! MINIMUM ORDER: 20 DISKETTES
These are factory-fresh 3M diskettes packed in boxes of 10 with
Tyvek sleeves. reinforced hubs. identification labels and write-

prote~t5t~~I'cRO_OISKETTES_SS'135

TPI--> $2.89 ea.
LIFETIME WARRANTY ON ALL 3M SCOTCH DISKETTES!
FOR ORDERS ONLY:
INFORMATION &
1-800-621-6827
INQUIRIES:
(In Illinois: 1·312-944-2788)
1-312-944-2788
HOURS: 8AM-5PM Central Time. Monday·Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc,
Suite 4806.30 East Huron Street. Chicago. lilinos 60611

$

141 "i~~D 54,$ 15gea
1

DIy. 20

DISK

WORLD!

On all your
OFFICE & COMPUTER SUPPLIES!

Now, you can enjoy DISK WORLD! savings on more than
21.000 office and computer supply products You name It. we got
'
it. .. at tremendous savings.
Everything Irom Scotch" Tape to Post-It Notes" to paper clips
and rubber bands ... and thousands of computer products as weil'
Our catalog is huge ... more than 700 pages. listing more than
21,000 items.
We have to charge for it: $10.00 to be exact.
But we include a $SO.OO worth of discount coupons that you
can use on future orders.
Now, it's DISK WORLD' for every office or computer supply
need ... and always at tremendous savmgs!
This offer supercedes all prior catalog offers.
Not responsible for typographical errors.
FOR ORDERS ONLY:
INFORMATION &
1-800-621-6827
INQUIRIES:
(In Illinois: 1-312·944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time, Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
Suite 4806.30 East Huron Street. Chica

0,

Illinos 60611

DSDD

DIy. 20

PACKED IN PLASTIC LIBRARY CASES!
BASF QUALIMETRIC DISKETTES have a LIFETIME WARRANTY and are packed in PLASTIC L18RARY CASES with Tyvek
sleeves. reinforced hubs. user identification labels and wnte·
protect tabs.
SOFT SECTOR ONLY! MINIMUM ORDER 20 DISKETTES
8ASF 35" MICRO·FLOPPIES
BASF S\\'HIGH DENSITY
FOR IBM PC-AT
SSDD-13S TPI-+S3.02ea.
DSDD-HD -+S4.72ea.
FOR ORDERS ONLY:
INFORMATION &
1-800-621-6827
INQUIRIES:
(In Illinois: 1·312·944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time, Monday·Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!
AuthOrized Reseller
Information Processing -:

I! I; iii ~ IJ'.'l';ljP.!:' '"~

S1 15ea.

S105 ~~~"SSDD

5'1." DSDD

Oly.50

Dty.50

These are poly-bagged diskettes packaged with Tyvek sleeves.
reinforced hubs. user idenlification labels and write-protect tabs.
NASHUA Corporation is a half-billion dollar corporation and a
recognized leader in magnetic media.
SOFT SECTOR ONLY! Sold in multiples of SO only!
FOR ORDERS ONLY:
INFORMATION &
1-800-621-6827
INQUIRIES:
(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc,
Suite 4806 • 30 East Huron Street. Chicago. IIlinos 60611

BASF

MedIa

ggc ea.
~

Shipping: S';.' & 3.S' DISKETTES-Add $3.00 per each 100 or
fewer diskettes. Other Items: Add shipping charges as shown In
addition to other shipping charges. Payment: VISA and MASTERCARD accepted. COO Orders: Add additional $3.00 Special Handlmg charge. APO, FPO, AK, HI 5 PR Orders: Include shipping
charges as shown and additional 2% of total order amount to
cover PAL and insurance. Taxes: I"'nois residents only. add 8%
sales tax.
Prices subject to change without notice.
This ad supercedes all other ads.
Not responsible for typographical errors.
MINIMUM TOTAL ORDER: $35.00
FOR ORDERS ONLY:

1-800-621-6827

(In Illinois: 1-312-944-2788)

INFORMATION &
INQUIRIES:

1-312-944-2788

HOURS: 8AM-SPM Central Time
Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
Suite 4806.30 East Huron Street. Chicago l!Iinos 60611

5'4'SSDD

Oly. 50

$10gea

5 V4' DSDD -+

Oly. 50

You've used these diskettes hundreds of
times ... as copy-protected originals on some of
the most popular software packages. They're
packed in poly-bags of 25 with Tyvek sleeves,
reinforced hubs, user identification labels and
write-protect tabs.
LIFETIME WARRANTY!
SOFT SECTOR ONLY! Sold in multiples
of 50 only.
FOR ORDERS ONLY:
INFORMATION &
1-800-621-6827
INQUIRIES:
(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc,
Suite 4806.30 East Huron Street. Chicago, Illinos 60611

DISK

WORLD!

AMARAY MEDIA-MATE 50: A REVOLUTION
IN DISKETTE STORAGE
~

.

•

Every once in awhile, someone takes the
simple and makes it elegant! This unit holds
SO S';.' diskettes. has grooves for easy
stacking. inside nipples to keep diskettes
from slippmg and several other features. We
like it l
+ $2.00.

,

_"

$10 95
•

ea,

Shpng

DISKETTE 70 STORAGE: STILL A GREAT BUY.

~

Oust-free storage for 70 S';.' diskettes.
Six diViders. included. An excellent value.
+ $3.00

_~. •.

DISK CADDIES

.

-

$11 •95 Shpng.
$1. 65

ea.

The origmal flip-up holder for 10 SI\"
diskettes. B.,ge or grey only.

FOR ORDERS ONLY:

1-800-621-6827

+ 20¢ Shpng.
INFORMATION &
INQUIRIES:

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time. Monday·Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc,

Suite 4806.30 East Huron Street. Chica O. IIlmos 60611

440
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PRINTER
RIBBONS:
at
extraordinary
prices!
Brand new ribbons, manufactured to Original EqUipment
Manufacturer's specifications, in hOUSings. (Not re-Inked or
spools only.)
LIFETIME WARRANTY!

Epson MX-70/80 .. $3.58 ea.
Epson MX-100 .... $4.95 ea.
Okidata Micro83 .. $1.48 ea.
Okidata Micro84 .. $3.66 ea.
FOR ORDERS ONLY:

1-800-621-6827

+ 25¢ Shpng.
+ 25¢ Shpng.
+ 25¢ Shpng.
+ 25¢ Shpng.

INFORMATION &
INQUIRIES:

(In Illinois: 1-312-944-2788)
1-312-944-2788
HOURS: 8AM-SPM Central Time. Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
Suite 4806.30 East Huron Street. Chicago. IIlinos 60611

We buy paper by the TRUCKLOAD from the
two biggest mills in the country.
Therefore, we charge a lot less than you've
been paying!
For the complete DISK WORLD paper
catalogs and price lists, call 1-312-944-2788 or
write us. (Please do not use the "800" line for
paper catalog requests, unless you are also
placing an order.
Don't spend more than you have to for topquality computer printer paper. Call DISK
WORLD! today.
INFORMATION & INQUIRIES:

1-312-944-2788
HOURS: BAM-5PM Central Time
Monday-Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIESt

DISK WORLD!, Inc,
Suite 4806.30 East Huron Street. Chicago. IIlinos 60611

Inquiry 93

.

...s"'\ ProModem1200lrom ...
\\-~

GmpuPro
$4.899
$5.995
$1.900
$395

SYSTEM 816/B TWO-USER
SYSTEM 816/10 H40 40Mb H.O.
FOR 40Mb H.D. OPTION ADD
TO HAVE 2ND 8" FLPY WI H.D.

HAYES COMPAT. WI LOTS OF FEATURES
WI MAC PAC

la.s:t]

1326
1389

U_S. ROBOTICS

5 14" H.D. SUBSYSTEMS

PASSWORD 1200 AUTO ANS.lDIAL

U96

WI CONTROLLER. CP/M 80688 DRIVERS.
CA8LES. CABINET. FAN. PIS. ETC.

;.;;IB:M:::P:ER:S:O::NA:.L MODEM WI TELPAC

U89

1

f«)DIME

90 mSEC $1.525

~UAnTum
MICROPOUS

45 mSEC $1.995

27Mb
42Mb
52Mb

_

~~
~~
~~

85Mb
106Mb
140Mb

30 mSEC $2.425
30 mSEC $2.995
30 mSEC $3.695
30 mSEC $4.395

CPU 288 A&T WI 287 MATH CHIP
'1.496
CPU 32018 WI MMU 8MHz
.899
HUDSON 9087 PIGGY BACK FOR 8086/88 .436
RAM 2226l1KSTATIC8&18A&T
.1.076
DISK 2 A&T 8" H.D. CNTRL SET
.669
FUJITSU 2302B 20Mb 8" ADD-ON H.D.
'1.996

.......
_

. . . . . . . . . .M

~

SMC-200 DUAL DRV. SMD IIF CTRL BD.
DGC-100 CTRL BD./6'1o" H.D.• ST-608 IIF

.600
1326

SOFTWARE

_

BDS "C" COMPILER-8 BIT
COMPUTER INNOVATIONS
COMPUVIEW VEDIT-B8 : .168
MS-DOS:
SORCIM SUPER CALC-3 IBM-PC
DATAFLEX MULTI-USER DATA BASE
NEW WORD WORD PROCESSOR
30 DAY MONEY BACK GUARANTEE
LATTICE C (CP/M88 & MS/PC-DOSI

..

.736

_

'1.736
13.230
.189

SYNTECH

DATA
SYSTEMS

t826
'1.436
1399

EXPANDORAM 4
EXPANDORAM 4 WI EDC
SO 300 CHASSIS WI 8 SLOT

MORROW.
I'tYOT PORTABLE WI DUAL 6'10 DRVS. BATT.
CALL
26l1K. MODEM. MSDOS. NEWWORD
.OJ W/TERMINAL & EPSON FX100
'1.999
.Oli W /TERMINAL. EPSON FX100
'1.999
.011 WITERMINAL. EPSON FX100
'2.996

,

tJ~

I
~"'\In,en;,;,ti"e;,~

.MICrO ~e'!!.5

CPZ 48008 8MHz MASTER
26l1KMB MEMORY BOARD
CPS-18 268K 8MHz 8088 SLV
CPS-B4O 84K RAM SLAVE 8MHz
CPS-BaA 1281( RAM SLAVE 8MHz
MUTO-E Z80 MULTI-TURBODOS

$229

_ _ TERMINALS _ _

NOISE FILTERS:

IBAR 2-6 2 OUTLETS. 6 FT. CORD
IBAR 4-84 OUTLETS. 8 FT. CORD

$40
.66

IBAR B-16 8 OUTLETS. 16 FT. CORD

.89

= __ ~~
= - - ,g-;-g,,.;;

PC W/268K. FLPY.
1 OMb H.D.

64K RAM 4164-160 NS
9 CHIPS/SET
266K RAMS @ 160nS
8087-3 MATH CO-PROCES.

U.330

$24
.14.60
.130

FORTRON 140 WATT IBM-PC PIS

.166

HARD DISK SUBSYSTEMS:

LIBERTY TERMINALS

.419
.619

QUME QVT 102G
WYSE-60 14" 132 COLUMN

_

.146
.489
1489
.86
.86

AMDEK 300A AMBER MONITOR
PRINCETON GRAPHICS HX-12
TAXAN RGB VISION 420
ZENITH ZVM 122A AMBER NON-GLARE
ZENITH ZVM 123A GREEN NON-GLARE

_ _ _ PRINTERS

_

BROTHER DAISYWHEEL
HR-16SER. OR PAR. 17 CPS
HR-26 SER. OR PAR. 23 CPS
HR-36 SER. OR PAR. 38 CPS
BROTHER DOT MATRIX
2024L 24 PIN HEAD. GRAPHICS
BROTHER Ml009 60 CPS 8LBS.
EPSON ALL MODELS. ACCESSORIES
OKIDATA ALL MODELS. ACCESSORIES
TALLY MT160l180CPS S-OR-P

1386
.826
t849
eB26
.196
CALL
CALL
.660

_ _ _ DRIVES
611."

J

.739
1709
.989
1389
.629
.668

~

PC-SLAVE/16-256K

8MHz
2 SERIAL PORTS - TURN YOUR
PC INTO A HIGH SPEED MULTI-USER
$750
MACHINE WI TODAY'S TECHNOLOGY
$739
SUPER SIX 128-8M Hz
$525
SUPER SLAVE 128-6MHz
SUPER 1861256K MSTRISLAVE-4 USERS $1.295
$300
CPIM 3.0
$450
TURBODOS VER. 1.4 8 BIT MULTI-USER

1IcMa-

.489
'1.949

f«)DIME
f«)DIME

12Mb
27Mb

PC-INSIDER

$719

PC-OUTSIDER $1.375

42Mb

OUAMUm

52Mb

MICROPOUS

PC-OUTSIDER $2.250

B5Mb

~

PC-OUTSIDER $2.795

105Mb

~~

PC-OUTSIDER $3.695

140Mb ~ ~

PC-OUTSIDER $4.495

PC-OUTSIDER $1.815

WANGTEK PC-3660Mb TAPE BACK-UP
PC-INTERNAL SUBSYSTEM
PC-EXTERNAL SUBSYSTEM

----

$1.525
$1.625

~-~

~.~TM
QUARTER BYTE 26l1K
RIO PLUS II 268K
GRAPHIC PLUS II W IPARALLEL
SUPER RIO 268K
RIO GRANDE 128K/IBM-AT

U49
1396
1326
1360
1389

IBM-AT/MAESTRO WIO RAM TO 2.1Mb
S • P PORT. TREASURE CHEST
PRINTER. MEM DISK SOFTWARE
CAPTAIN OK. IS. IP. CLK/CAL
WAVE 'XT' MEMORY BD 84K
GRAPHICS MASTER - HIGH RES. COLOR
GRAPHICS TENDER MONOCHROME
jr CADET 268K ADD ON PIGGYBACK BD.

1399
U19
.189
.439
.199
U49

WE SERVICE FLOPPY DRIVES

~

SCION

STAND-BY POWER

BC-426-FC 426 WATTS. 4 OUTLETS
BC-1000-FC 1000 WATTS. 4 OUTLETS

8<

1316

"C" LANGUAGE COMPILER-a6

.1B
U2
.34
.32

ISOBAR SUPPRESSOR

.99
U99
.120
U46
CALL
.189

cae "c"

MOlD 6'1<' SSDD BOX/l0
MD2D 6'1<' DSDD BOX/l0
MD2D 98TPI 6'1<' DSDD BOX/l0
FD2D 1024N B" OS DO BOX/l0

~

8" SSDD OR AS SPECIFIED
SOFTWARE IS NOT RETURNABLE

___ MONITORS
QUASI-DISK 612K RAM-DISK
QUASI-DISK 2Mb
QUASI-DISK 4Mb
BATTERY BACK-UP

!!!!9
Iiiii

MA612 WI PAK II 5599

OR 8"

+ PARTS + SHIP.

MJJ!i!JII

.46

TAPE BACK-UP

IDXCS-l00T 17.8Mb/S-l00 BUS
IDS-412 SCSI/SASI 17.8Mb
PC-QICTAPE 8OMb/IBM-PC

'1.949
'1.949
'1.949

.(ft~N). Amcodyne
AIIAPAHOE 8" SMD 26Mb FIX. REMOV.
OPTIONAL FAN .69
POWER SUPPLY

Mac Drive
13.996
U89

MITSUBISHI ELECTRONICS

J.
n

4851 y, HT 5'1<' 48TPI
4853 y,HT 5'1<" 96TPI
M2894 STD 8" DSDD
M2896 y, HI 8" DSDD

,.ume
SANYO

142 DSDD 5y.· ..';, HI
242 DSDD 8"'V, HI
842 DSDD 8" STD HI
6'1<' V,HTFLPY.

$159
.179
1399
1399
'149
$359
5449
.119

730202X 6Mb REMOVABLE H.D.
73200 10Mb FIXED H.D.
73210 10Mb FIXED WI 6Mb

U.429
'1.469
U.429

~n

<QGiltronix

SWITCH BOXES

U'-J

FOR NETWORKING MULTIPLE PRT:S. MODEMS
TERMINALS ./OR SYSTEMS BY MANUAL
OR AUTO WITH SOFTWARE CONTROL
CALL

~1If1'N I data

systems

Z-160 PC THE MOST COMPATI8LE PC
Z-160 PC (WI 10.8Mb H.D.)

Erases Most Eproms
in 3 Minutes

wabasH
When it comes to
Flexible Disks, nobody
does it better than
Wabash.

3M Diskettes
Lifetime Warranty
Think you're getting the best price
on 3M Diskelles?
You're right ... BUT ONLY IF ...
You're buying from

NORTH HILLS CORP.
We will beat any nationally advertised price' or give you a 15 disk
library case FREE!
Call us last-TOLL FREE-for our
best shot every time.

MasterCard. Visa Accepted
Call Free: (800) 235-4137

1-800-328-3472
Formalled and hard sectored disks in
stock.

Soli State 2-8 Min.
Timer Version

$54.95

D€:aler inqUIries inVited. COD's and charge cards
accepted. All orders shIpped from slock Within 24
hours. Why wall to days to be shIpped?

~N{

For all 24 or 28 Pin Devices
9O-DAY WARRANTEE

DEALER INOUIRIES
WELCOME
SHIPPING & HANDLING
$2.50
AZ RESIDENTS
ADD 6% TAX
4401 S. JUNIPER. TEMPE. AZ 85282' (602) 838-1277

North Hills Corporation
3564 RolllOq View Dr
WhIte BeM Ldke. MN 55110
MN Cdll Collect 16127700480

WALLING Co.
Inquiry 244

• lJ'

;in:ii,. .

'&~Wli"m

• R$232 Serial
• 8 Baud Rates
• Latched Outputs

• Centronics Parallel
• Handshake Signals
• Compact 3y' x 4% )(

1~

~:~:S;e\~C~~;>I~~9~;~,O~lSih~~~~~aUk~~d~:"~~6 ~~~I~I~~

l-S00-84S-3469
e,m [Iii IRE)

r-,i""";;;'==~. 0"Iy'89.
J

,.,,,,,,-"."

2734-C Johnson Or.

UPS Snipping S3 00

Ventura, Calilornia 93006

CALL (805) 658-7466 or 658-7467
For FAST Delivery
::E

SAfEWARE. TIlE INSl'RANCE AGENCY I:->C.

Inquiry 106

DUST
COVERS
- CHOICE
Amdek
Apple
Atari
BMC
Columbia
Commodore
Corona
Eagle
Epson

OF COLORS-

Franklin Ace
IBM
Kaypro
Okidata
Rana Systems
Star Micronics
Televideo
Texas Instruments
PLUS OTHERS

GROUP/VOLUME DISCOUNTS AVAILABLE

FOR FREE BROCHURE WRITE:
ENCHANTED FOREST
P.O. Box 5261, Newport Beach, CA 92662
1116 Onyx)

Dealer Inquiries Invited
Inquiry 105 for Dealers.

people you Trust to give 'IOU the very best!

~1

• LDwest
Price

IiiiIIiii1

• Reliable
Service
• Quality
ProOucts

22511 Katv Fwy.. Katv (HOuston) Texas 77450
(713) 392-Q747
Telex 774132
Inquiry 199

Inquiry 273

For Personal Computers and Small
Business Systems, Peripherals, Game
Units - Protective, Long-Lasting Vinyl
Resists Both Dust and Liquids.

Radio Shack TRS-80's'
Epson Printers

In Ohio call (614) 262-0559

COnl\K10t Opllon $10.00
CAo Reo.lde"" 6% I.-

Post OHice Boll 3717

•

~

For information or immediate coverage call:

transfer efllciency. Detailed documentation allows
simplified lnstallation. Order the MOdel 770 (Sar/Par) or
Model 775 (ParISer) Today!
95
Buller P,oducts

iQE.rTranic.s

INDUSTRIES INC

800-231-3680

~.",-e

SAFEWARE Insurance provides full
replacement of hardware, media and
purchased software. As little as $35/yr covers:
• Fire' Theft· Power Surges
• Earthquake' Water Damage' Auto Accident

No IO'lger will your peripheral choices be limited by the type
of pori you have available! Our new High Performance 700
Series Converters provide the mlSSln~ link. Based on the

Coming Soon!

\!11

fill mARymAC

it's insIIr«lP

Convert What You Have
To What You Want!

·venbable; same product. same quanhlles

Inquiry 234

Inquiry 328

The Statistician
CPM IBM-PC
TRS-DOS XENIX
I

IN

STOCK

MODEMS~DAY
SHIP

* Hayes Compatible *
* Free Communications Software *
HAYES

• Multiple Regression
Stepwise
Ridge
All Subsets
Backward Elimination
• Time Series Analysis
• Descriptive Statistics
• Transformations

• Survey Research
• Nonparametrics
• X-Y Plots
• ANOVA
• Random Samples
• Data Base
• Search & sort
• Hypothesis tests

Please call TOLL FREE

1-800-334-0854 (Ext. 814)

Q
Inquiry 263

I~IJIJ

L'.S ROBOTICS. .
Password
:lO0/1200 Auto AiD w/cables. spkr
*S:114
A:\CHOR Al'TOMATlO:\ ..

Mark I
:H)O Baud
Mark X :WO Baud Auto AID
Mark XII I ~"";:lO" Auto AID

. SIG:\ALMA:\
.> 69
*$119
*$239

QI'BIE'
Internal ;WO/l :WO Auto AID
External :lOlJ/I ~IJIJ Auto AID

DIRECT CONNECT DEVICES
for more Information
or write:
Quant Systems
Box 628
Charleston, SC 29402
VISA-M/C Accepted

P.O. Box

13~56.

San Luis Obispo. CA 9:)406

CALL F O R .
FREE
CATALOG

rVISA ]

CALL TO
ORDER:
1805154:1-6308

Dealer Inquiries Invited

Inquiry 89

5Mbyte
1
5 /4" 40 TRACK Hard Disk Drive
DOUBLE SIDED/DENSITY SHUGART 604
2/3 -HEIGHT FLOPPY DRIVES
Tested up to 2mS Track-ta-Track Access
EACH

2-9

ST506 Compatible - In Factory Cartons

10+

60 DA Y WARRANTY!

$59. 95 . $49 EACH $45 EACH

EACH

BNRMX523 (Sh. wt 4 Ibs. each)

Micro DeeISon w'5MtJyle tvd dlSk&terlTllnlBNPOBNOSM05
Bastc80SuDefCalc.Persona~Pearla.1l:l
P~OI sottwill!

$1999.00

BNMDSMOllS0n $ 35000

tor "lOS abcwe

SAHYO
MBC550-2 "IS-DOS 1 dOl/sa drIVe sys' BNPDBSY0999
tem W/Gm screen m;)(!1!0I & aDeps punter

S 999.00

IDM pc. COMPAnDL£ ADD-ONs
10MB Internal 10 IbS.

BNFTCHDI10

S 749.00

10MB
10MB
20MB
15MB
15MB
33MB
331.48
tOMB
101.48
101.48

BNFTCHDXlO
BNFTC1l0HH
BNFTC120HH
BNFTCHDI15
BNFTCHDX15
BNFTCHOl33
8NFTCHDX33
BNFTCTll0
8NFTCTE10
8NFTCF20T

$ 89500
$ 749.00
$1195.00
S 995.00
$1095.00
$lB95.oo
$2095.00
$ 795.00
$ 895.00
$199500

EXlernal18 Ibs.
Internal \'l-Hel\)llt 8 Ibs
Internal 'l-HttQl'l1 8 [tis
IntefnallO Ibs.
External 18 Ibs
Intemal 12 Ibs
External 20 Ibs
Streamll'lg Tape Inlernal 10 IDS
Slfeamll'lg Tape External 18 Ibs.
Tape & 20MB lIls!( Ext 251bs

&4K RAM expansoolor IBM PC"
tonlams9-4164's

BNPOBIBMMEM9

64K RAM eltpallslOll lor IBM PC"
conlatlls9-41&4'sllb
256K DynamIC RAM chips 150ns

$

Ar

8NPD818MMEM9

$

8NHM50256P15

$ :WOO

$ 395.00
$ 89500
$1595 00

VIDEO CANlS
IBM COlOr video card 2100
IBM Monochrome Card 21bs

BNIBM1504910
BNIBM1504900

PRlNTtRS

EPSON

8NEPNRX80+
$ 239.00
BNEPNRXSOFT+ $ 279.00
BNEPNRX100+ $ 429.00
BNEPNFX80+
$ 399.00
BNEPHFX100+ $ 599.00
8NPOBEPNlOl500SS 1249.00
8NPOBEPNlOl5QOP$119900

82A w/tractor feed 2SIbs.
83A w/lractor feed 351bs.
84A - parallel 35 tbs.
84A - senal351bs.
92A - parallel 25 Ibs.
92A - serial251bs.
93A - parallel 35 100
93A- serial 35 Ibs.

BNOKIOAT82AT
BNOKIOAT83AT
BNOKIDAT84AP
BNDKIOAT84AS
BNOKIOAT92AP
BNOKIOAT92AS
8NOKIOAT93AP
8NOKIOAT93AS

$
$
$
$
$
$
$
$

349.00
589.00
895.00
979.00
469.00
610.00
699.00
925.00

/llANNESMANN TAlLY
MT160l80 all. 21 Ibs.
MT180l132 col. 28 Ibs.

BNTAlMT160l
BNTAlMT180l

$ 25000
$ 25000

Hard Disk Drive Cabinets

$ 57500
$ 79900

-

....

-

~.

TOSNIIlA

Pl340 serial301bs.
Pl340 para11e130bs.
P1351para11el35bs.
BidirectionliraciorlcrP135161bs
Single bin CUi sheet teeder
lorP135115bs.

BNTSHPl340S
BNTSHPt340P
BNTSHP13S1P
BNTSHA04oo3
BNTSHAOSOO2

$ 699.00
$ 699.00
$1299.00
$ 195.00
$995.00

STAP.
Geminll0X 20 Ibs.
Gemini lOX lor t8M PC 20 tbs."
Gemini 15X 26 Ibs.
Gemini 15X lor IBM PC" 26 'bs.
5e!lallnter1ace la GEMINI X sefles
5e!lal interface wlth4K buller
COEX 80FT - paraMel211bs.

BNSTRGEMIOX $
BNSTRGEM10XPC $
BNSTRGEM15X $
BNSTRGEMI5XPC $
BNSTRSERINTX $
BNSTRSERtNTX4K$
BNCOXBOFT
$

259.00
329.00
379.00
449.00
59.00
119.00
179.00

PRINTER DUFFERS
64K MaolxJlfer (serla~ 21bs.
64K MlCrobulfer (paraBeI) 2100.

BNPRPMB1 S64 $ 249.00
BNPRPMB1 P64 $ 249.00
MootJullerll+Ior~(sefIal)2Ibs BMPRPMB2PlUSI6S$189.00
MicrOOul!ef U+ lor Apple (para-o 21bs BMPAPMB2PlUS16PS189.00

1200 Baud Smartmodem 4 Ibs.
1200 Baud lor IBM-PC" wfsollware
300 Baud Smanrmdem
Microrroclem Ulor Apple

$ 479.00
$429.00
$249.00
$ 249.00

~KM~"'b~I~~;;NPOD;~b\e Si~ed

$ 27500
$ 16900
$17900
$ 680.00
$ 495.00

Doub\e

STD CARDS 12

100 each)
8NST8SRIO
Super VO
8NSTSIO
RIO PLUS (64K)
BNSTBRIOPlS
Graphic PLUS II
BNSTBGRPlS2
RIO GRANDE -Ar"' MultltlJnChon 128K8NSTBRGB128
GRANDE BYTE 128K ElP 102MB "Ar BNST8GBI28

Suoer

RIO (64 K)

$ 31900
$ 19900
$ 289.00
$39500
$ 44900
$ 29900

TICMAl'. DOAN>S
The CAPTAIN" Mull! DOard 64K
BNTECCAPTAIN
256K DynamIC memory
BNTEC256KDM
WAVE" Xl Memory !x>ard
BNTECWAVE
GRAPHICS MASTER"
BNTECGRMSTR
EXPANSION CHASSIS tor IBM PC" 8skllBNTECEXPCHS

$25900
$ 21900
$21900
$ 49900
$ 74900

HE"CUllS GP.APHIO CAN>S
High res monochrome card
Color card Wllh prmlef pOrI

BNHECGC
BNHECCOlOR

$ 33900
$ 17900

BNOOROOBROXPO
8NOOR008ROIIO
BNOOROOClRI
BNOOROOClRIl
BNOOR00512+
BNOOROOLINK
BNOORRS232
BNOORRS232EXP
BN~ORIPIC

11/1

$
$
$
$
$
$
$
$
$

23900
22900
21900
44900
25900
53900
8900
4000
8900

BNSYOOM2212
BNSYODM8112CX
BNSYODM8212CX
BNIAX115
BNTAX116
BNSYOOM7500
BNTAX210

$
$
$
$
$
$
$

7900
12900
12900
13900
13900
37900
31900

DISKmES and ACCESSORIES
/lIAltEU
8" dbl/dens slnQle sided lib
8"' dbVdenS double stde<lllb

BMMXlfDl1]8MI200 $ 2750
6MMXlFD2XDM1200 $ 3495

BNAOCSBC15

$ 595.00

BNAOCSBC18

$ 595.00

BNGBTA316
BNGBTA319
BNSDS38097
BNS0S380aa
BNMACMAXM
BNGBTAQ70

$ 3-49.00
$ 599.00
$ 499.00

s 825.00

S-100 RAM DISK BOARDS
CompuPro M-OrrveJHt' 512K
SOS RAM disk 256K

8NG8TA072
8NS0S38082

$ 899.00
$ 649.00

Vector Interfacer II
CornpuProinterfacer3
CompuPro Inteffacer 4
CompuPro System Support I
SOS4 port Async. serial
SOS 8 port Async. serial
SDS 8 port 4-Async. 4-sync.

BNVCT8800GF2B
8NGBTA078
BNGBTA080
BNGBTA103
8NS0S38096
8NSD$38093
BNSDS38094

S 259.00
$
$
$
$
$
$

599.00
349.00
350.00
449.00
529.00
64900

BNGBT54018
$ 399.00
BNGBTA084
$ 549.00
BNPDBVF2CPM3 $ 299.00
BNS0S38099
BNP08VF339145
BNP08VF339146
BNPD8VF339147
BNP08VF339148

$
$
$
$
$

599.00
749.00
749.00
749.00
749.00

FOP. HAP.D DISK
CompuPro OIS1<3 Seaoale S1500 series BNGBTA087
$ 558.95
ADVANCED DIGITAL 5eaoale 500
BHAOCHDC1OQ15 $ 39900

lSh. wt 8 IllS. per box)

compalible

DISK DIUVE ENCLOSURES
••

5V," DIUVtS

8"DllJVES
SIEMENS SlflOle SIde dbVdeosJty 181bs. BNSIEFOOloo8 $ 12500
2 105 Drrves $110.00 each/6 or more Dnves $99.00 each
WORLD DISK DRIVES DaJble side
BNWDD2008P $ 21900
dblldens~y 181bs.
2 to 5 Drrves $19900 each
6 or mae Dnves$18900 each
MITSUBISHI dbI side, dbI dens 181bs. 8NMlTM289463B $ 37500
TAN DON 'h helgl'lt SOl slCle. dbl dens 91bs.BNTNOTM8481 E $ 31900
TAN DON 'h heigl'll db! SIde, db! dens 91bs.8NTNOTM8482E $ 38900

SHUGART 40lrk 'h helllht, db! side 31bs.
TEAC 481Pl 'h height, db! SIde 31bs.
TEAC 96!D1 Y, l\elght, db! SIde 31bs.
TANOON 100.2 40trll; lull hetgt1t,
dbISlde41bs.

BNSHUSA455
BNTEA55B
BNTEA55F
"BNTiWTMiOO2

$
$
$
$

8" ENQ.OSUI\ES
149.00
15500
16900
19900

5'/," HAP.D DISK
QUANTUM 42Mbyte Hard disk 91bs.
TANOON 192Mbyte Hrll DISk
Seagate ST225 ", ~ 25Mbyte 51bs
MAXTOR 85Mbyle 30ms access l21bS
MAXTOR 140Mbyte 30msaccess 12100
MICAOPOlIS 52 Mbyte 12 Ills

9161 Deering Ave.,

BNOTMQ540
BNTN0503
BNSEAST225
BNMXTXTt085
BNMXTXT1140
BNMCP1304

$1495.00
$895.00
$ 79500
$2995.00
$399500
$1695.00

ParaOynamlCS dual desktop 351bs.
ParaOynamics dual rack mount 351bs
JMR Dual desktop 301bs.

BNPON22000
BNPON2200R
8NJMR2C8

$ 479.00
$ 499.00
$ 229.00

5 'I," ENQ.OSUlUS
JMR SIl'lgIe SIbs.
JMR Dual full I1eIght91bs.
JMR Dual full height wfinternaldata
cable91bs
JMR Duaillalf hetght vert mounl 71bs.
JMR Stngle hard disk enclo5ure 161bs.
JMR DualllarddlSk enclosure lObs.

Chatsworth, Calif.

PRIORITY

BfUMR1C5
BNJMR2C5
BNJMR2C5C
BNJMR2SVS
BNJMRH0C51
BNJMRH0C52

--

59.00
89.00
99.00
$ 65.00
$ 23900
$ 299.00

VISA
ELECTRONICS
ORDER TOLL FREE (800) 423-5922 - CA. AI(,. HI CALL (818) 709-5111
MINIMUM PREPAID ORDER $15.00. Terms U.S. VItA MC, BAC, Check, Money Order, U.S. Funds ONLY. CA residents aJ:l6l'2% Sa'l"es Tax. Include MINIMUM
SHIPPING & HANDLING 01 $3.00 tor Ihe first 3lbs., plus 40¢ lor each additional pound (20¢ if within California). Orders over 70 Ibs. sent freight collect Just in
case, Include your phone number. Prices sublect to change Without oollce. We will do our best to maintain prices Ihrough Februar;, 1985. Credit card orders will be
charged appropriate freight We are not responsible lor typographical errors Sale prices are for prepaid orders only.
Inquiry 334

ORDER TOLL FREE (800) 423-5922 -

CA. AI<..

•

$2195.00
$1199.00

S\\ wt 30 Ibs.)

DISK DIWES

VIDEO MONITORS
SANYO 12MHl12" Amber 181bs
SANYO 18MHl 12' Gleen 24 IDS
SANYO 18MHl 12' Amber 24 IbS
TAXAN 18MHi 12" Green 18 IDS
TAXAN 18MHi 12"' Amber 18 Ibs
SANYO 13" RGB cob' 7MHl 30 Ibs
TJ.XAN 12"' RGB
6MHl 50 Ills

$1 • 60 EACK25-$40
In Packs 0125
oo/,acll\

. .

$1395.00
$ 269.00
$ 399.00
$ 599.00
$ 699.00
$ 699.00

S-100 RAM BOARDS
Con1p.JPro RAM23 /64K
CompuPro RAM 23 I 128K
SOS E.l.pandoAAM 1IV696
SOS EltpandoRAM IV
MACRDTECH 1 Megabyte
ComPuPro RAM 22 / 256K

CompuPro DlSKl OMA
CompuPro DlSKIA OMA
SOS VefsaFIoppy 11 with CP/M 3.0"
(a special impiemenlatlOll by SOS)
SOS VefsaFkwY III
wllh 5lto" unbanked CPfM 3.0"
WIth 8" unbanked CP/M 3.0"
With 5'/.0" banked CP/M 3.0"
wllh8~ banked CPfM 3.0"

Densitv Diskettes

0 EACK
In Boxes 01 250
$1BM50S250
•4
" 250:::$350,OO/bOxl
1$\·40
K In Cartons 01 tOOO
• 20 EAC 00/ artonll
$1
.
BM5DS\OOO 1$\·20 " \DO~:::$:::~stedcto not be Identllled
TII"e ,rices ale so ow,
\~:~;rZ~~'~~tb;e~m;a;n~u1~a7ct~u~le~l~as~~:~~~~~~~~
•

BNMACM1286
BNGBTM39
BNGBTA041
BNSDS38095
BNS0S38092
BNAOCSUP6128

S-100 CONTROWR BOARDS
FO" nom DISKS

BM50S25 1$\ .60 "(Sh;l 1 I~ pel pack)

QUADI\A/II CARDS (2 Ibs. each)
EXPANDED OUAOBOARO 10 K)
OUAOBOARO II
QUAOCOlQR I"
OUAOCOlOR 11'"
OUAO 512 (64K tIIslalledj
OUAOLINK
5e!lal Int card 1-RS232
Senal expansoolor alXlVe
Parallel card

MACROTECH 80286 & ZBO
CompuPro CPU-Z
CompuPro 8085/88 dual processor
SOS S8C-3OG 4MHz
SDS SBC-300 6MHz
ADVANCED DIGITAL SuperSilt wff!<Wy
controller, 128K RAM
ADVANCED DIGITAl4MHz S8C. 5%c"
lIoppy controller. 64K RAM
ADVANCED OIGlTA,l4MHz SBC, 8"
lloppy controller. &4K RAM

S-100 I/O BOAPJ>S
8NDCH04ooP
BNDCH1200B
BNDCtt0200P
BNOCH701400

10M-PC' CO"'PAnDU "'ONITOIIS
IBM 12' green screen 181bs
BNIBM5151001
TAXAN 12"' green screen tor IBM 18lbs BNTAX121
TAXAN 12"amDer screen lor IBM 181OO8NTAX122
IBM 13" COler RG8 281bS
BNIBM5153001
TAXAN 12" color RGB wfcable 281bS BNTAXRGB420

$239.00
$299.00

S-100 CPU BOARDS

HAYES

PROMETHEUS
ProModern 1200 baud auto ctiaIIans 4 Ibs.BNPRMPMI200 $34900
ProModem IBM-PC" card wfsollware
BNPRMPM12008 $289.00
ProModem Apple II card w/soltware
BNPRMPM1200A $349,00
ProModem n MaontlSh wfcable & sottw:we BNPAMPM1200M
$399.00
AlptQ!r'llm dlS(llay b PreModern
8NPRMOISPLAY $ 79.00
OptlOl'lS processor lor ProModem
8NPRMOPTPRO S 79.00

•

ShiPPf'lll weight on an S·l00 OO-ClS21bS. each

MODEMS

3900

Compoltbl. Hard Disk Drtv.

12MDyle 'hhetQhl wfhr(M'are Sibs
BNIIiATFOO
20Mbyte twd c1sk lormand SEAGATE 5IbsBNSEAST225F
33Mbyte twd dsk lormand QUANTUM 9Ibs8NQTMD540F

-

.......

39.00

8 or more $1995 each

10M

RXBO 20l1ls
RXSOFT 201bs
RXIOO 2ti1bs
FX80 20 Ibs
FX100 26 lbs.
l01500 Ser int 30eps
L01 SOO Par Iflt. 30cps

II

BNIIIHD5001 Single Drive Cabinet (16 Ibs.)
BNJMRHDC52 Dual Drive Cabinet (20 Ibs.)

OKIDATA

Franldln Hard DiI... with CanfTalI...

Single 6 Dual 51/4

$65.00
$99.00

-

MOMOW DESIGNS

10+

BNSHU604 (Sh. wt 9 Ibs.)

Single 6 Dual 2h-Height Floppy Drive Cabinets

COMPUTER SYSTEMS

2-9

$199 $189Ea. $175Ea.

BRAND NEW - IN FACTORY CARTONS!

BNJMRI23 Single-Drive Cabinet (5 Ibs.)
BNJMR223 Dual-Drive Cabinet (7 Ibs.)

==

HI CALL (818) 709-5111

•

•••••••••••••••••••••••
USED
SOFTWARE

••• I LOW PRICES

f.··

WE BUY AND SELL USED SOFTWARE
ALL MAKES OF COMPUTERS
SUPPORTED

FREE CATALOG

SOFTWARE
EXCHANGE
INC.
BOX 485,
HALES CORNERS, WI.
53130
Inquiry 285

EPROM
PROGRAMMER
APPROTEK 1000
ONLY

•

$249.95

COMPLETE WITH
PERSONALITY
MODULE
117 AC POWER·RS232
-6 BAUD RATES· HANDSHAKE TO HOST
ALLOWS READ. WRITE. VERIFY & COpy
Comes complete with CPM & BASIC Driver
Program listings for most small micros

Full 1 Year Warranty
Programs the following. 5 Volt 24 or 28 pin
devIces 27xx senes through 27256.

25xx senes, 68766 plus others
SpeCify Personality Module desired with order
Additional Personality Modules only $15 00 aa

TO ORDER CALL OR WRITE

APROPOS TECHNOLOGY
1071·AAVENIDAACASO
Add
CAMARILLO, CA 93010 $4.00 Shipping-USA
18061 482-3804
VISA or MC Add 3%

• TeleVideo

USERS
RETAIL

• Fast Dump/Restore CP/M, TurboDOS
over 600k per disk.
.
590.00
• BasiclZ with GraphlZ . .
5345.00
• TurboDOS for Telel'ideo . .
.from 5300.00
• LYNC Communications Package
.. 5195,00
• 8" Disk Drive for 802 and 800A
Drive, board and software.
. .51200.00
• RM/COBOL Systems. .
.from 5250,00
• DataFlex 2.0.
. .from 5750.00
• 803, 803H, TPC·l and GRAPHIC programs:
Draw! .
.. .... 590,00
Games Pak I .
.534.95
• 816 and 806C Tape Backup . . ... from 5175.00
• Saft Standby Power Systems:
200VN401JVA .
. .. from 5575.00
• Anti·Static Products.
.
from 539.95
PC & COMPATIBLE USERS!
Run your PC as. a slave to your 8-Bit
TurboDOS System l Also see our ad on Page 459.
Available soon: Backup tor TELEVIDEO PM & 1608.
PLUS OTHER GOOD TELI:VIDEO & PC STUFF!

COGITATE, INCORPORATED
SPECIALISTS IN UNIQUE SOFTWARE

24000 Telegraph Road, Southfield, MI 48034

(313) 352-2345

Telex 386581

VISA/MASTERCARD Accepted

Inquiry 362

Inquiry 24

-"'BASF

~,

:,oj

DATA SWITCHES

......._iiii"--"

DISKETTES

BASF Diskettes at competitive price. Call TOLL FREE
(800) 235-4137 for prices and
Information. Visa and Master
Card accepted.

ROSE

~~.:I ELECTRONICS

SHARE computers, printers,
any parallel or serial device
ELIMINATE cable swapping

6J~~~~~~~~:~rhlonetwork
all computers.
Businesses, SchoOls, Homes

WE ALSO OFFER:
Data Buffers, line Drivers,
Modems, Protocol Converters,
Parallel - Serial Converters,
Cables, Computers, Printers,
Disk Drives, and more.
AUTOMA TIC • CARETAKER is ideal for a business or
school 10 share a printer or modem among many computers.
Operation IS fully automatic with no software required.
Parallel or Serial 4 channels - $295 8 channels - $395
MANUAL - HARDSWITCH is operated with the flip of a
switch. 22 and 2:4 models allow Simultaneous commun*
Ication
Serial
1:2-$59
1:4-$ 99
2:2-$109
2:4-$169
Parallel
1:2 - $99
1:4 - $159
2:2 - $189
2:4 - $279
LED and spik;e protection on serial models add $20

CODE ACTIVATED - PORTER connects one computer to
multiple peripherals. A soltwarecode selects the peripheral
Parallel or Serial 4 channels - $295 8 channels - $395
Bufter option 64K - $100
256K - $250
REMOTE - TEtEPATH connects multiple computers to
mUltiple peripherals. A selector at each computer or terr:ninal
chooses up to 4 peripherals and displays busy status
4·4 - $495 4:8 - $795 selector - $39.

tp...;e... to ..... _ _ = = = =

ROSE ELECTRONICS

(713) 240-7673

P.O. BOX 742571
Me & VISA Accepted
HOUSTON, TX 77274
Dealer Inquiries In'f'i1ed
CALL US FOR ALL YOUR INTERFACE NEEDS

Inquiry 363

Inquiry 244

Inquiry 215

Turbo + PC Tools = Programs

Electronic
Circuit
Analysis

Tools for Turbo Pascal™ on the IBMTM PC
Window Management = menus, help Illes.
• Unlimited windows
• Window overlay & recall
• Cursor save & jump
• Access all colors & chars
• Window Compiler/Librarian manages window files
Gra.phics Drawing = HiRes plotting power I
• Ellipses, polygons
• Region fill and clear
& more

String Fonnula Evaluator = easy calculation
• 22 functions with nesting and Implicit
multiplication
• Won't bomb on overflow or division by zero
System Check and Control = max nexibilityl
• Time & date access
• Get & set default
drive

• Get disk types & room
• 110 information

All this for only $39.95'. . Incredible!
You get 321 K of source code on a double·sided disk
and a 35 page manual. For singie·sided drives add
$2. Works with DOS 2.0, Turbo 2.0.
• Please include $2 for postage and handling ($4 if
outside of USA). Californians add 6%.

Paragon Courseware
4954 Sun Valley Road
Del Mar, CA 92014
(619) 481-1477

Connects via RS-232. Built-in BASIC.
Stand alone capability. Expandable.
Battery Option. Basic system: 16 ch.
12 bit AID, 2 ch. OfA, 32 bit Digital I/O.
Expansion boards available. Direct
Bus units for many computers.
SPECIALISTS IN PORTABLE APPLICATIONS

(201) 299-1615
P.O. Box 246. Morris Plains, NJ 07950

ELEXOR

Turbo Pascal is a trademart< 01 Borland Intemational
IBM is a trademart< 01 the IBM Corporation

Inquiry 245

Inquiry 180

•
•
•
•
•
•
•
•
•
•

New release
Transient, AC. DC analysis
Full nonlinear
Over 200 nodes
Full editing
Macro circuits
Worst case, Monte-Carlo
Temperature effects
Frequency dependent parts
Time dependent parts

For MS-DOS. 128k minimum.
$395.00

Tatum Labs
P.O. Box 698
Sandy Hook, CT 06482
(203) 426-2184
Inquiry 364

""hat's New at

AMERICAN DESIGN COMPONENTS?

W

e warehouse
60,000 items at
American Design Compo. nents-expensive, often
hard-to-find components
for sale at a fraction of
their original cost!
You'll find every part
you need-either brand
new, or removed from
equipment (RFE) in excellent condition. But quantities are limited. Order
from this ad, or visit our
retail showroom and find
exactly what you need
from the thousands of
items on display. Open
Mon.-Sat., 9-5.

A.

B.

APPLE 2c DISC
DRIVE

"The Source" of
electro-mechanical components
for the hobbyist.

c.

115 CFM MUFFIN"
FAN

INTEGRATED CIRCUITS
To order, please list on separate
sheet of paper and attach to
coupon.

Original equipment drive,
compatible with Apple 2e,
2+, and 2c.
$139.50RFE

Metal frame
with 5 high
impact plastic blades. For
cooling HiFi, electronic
equipment, computers,
etc. Mounts for intake or
exhaust. 115 VAC, 60Hz.
Dim: 4 11116"x1 1I2 D.
$7.95 RFE
H

'hHt.

THERE'S NO RISK.
With our full 30 day warranty,
any purchase can be returned for
any reason for full credit or refund.

K.

48KEY
KEYBOARD

D. TM55-2

DSIDD $179.00

FullHt.

E. TM100-1
F. TM1oo-2

SSIDD 99.50
DS/DD 159.00

G. TM55-4
H. TM1oo-4
J. TM101-4

$179.00
179.00
199.00

DS/Quad
DS/Quad
DS/Quad

N.

COMPUTER DISC DRIVE SWITCHING
POWER SUPPLIES

CONSTANT VOLTAGE
TRANSFORMER
Proiect Your Computer.

Mlcroproceuor
COP402N
64CION
6800
68A09P
MCM6810P
68A21P
68A45
SY6521A/SY68B21
IPC16A-52OD
D780C
P80B8
P8216N
INS8250AN
8253-5
8255A
P-8255A-5
8259A
8279-5
C8751H
MB8877AP-6
Memory
2102L2PC
SY2128-4
2148
2167
2764
2716
TMS4116
4164-15
IM65X511JF
HM3-6518B-9
N82S147N

O.
Replace the membrane keyboard
on your Ti.mex/Sinclair Z-81/1000
with this brand new "big computer"
keyboard from Texas Instruments.
Simple to install-complete
instructions and schematic
included.
$5.95 NEW

Price

Description
Upgrade
your
computer
with this faster, super
quiet, 5 aluminum ball
bearing blade fan. Slightly
larger, but mounts in same
holes as regular Muffin. 115
VAC, 50/60 Hz. Torin
TA500PSC.
$19.95 NEW.

L. ±12V@1A
+5V@6A
-5V@1A
Dim: 9'12" x 7"
$29.95 NEW

4.50
5.00
2.50
3.50
.80
1.25
3.75
1.75
9.00
2.50
12.00
1.25
6.00
4.50
4.50
4.50
3.25
4.50
125.00
20.00

$

1.00
3.50
3.50
14.00
5.50
2.50
.90
4.00
3.75
2.00
5.00

19' COLOR X-Y
DISPLAY

~
.<*'

Harmonic neutralized. 500
VA, provides 120V/60Hz
continuously, with input
variations as great as ±
15%. Input Voltage: 95-130
or 190-260 VAC, 60 Hz.
(accepts either voltage).
Mfr: Sola. $99.00 NEW

M. +12V @.350A
+5V@1.2A
-5V@.12A
Dim: 4'/a" x 45/a"
Input: 115VAC when used
with AC wall transformer
(supplied) $6.95 NEW

$

'.

BlOWERS- POTENTIOMETERS-COUNTERS
TIMERS-RELAYS-VOLTAGE REGULATORS-POWER SUPPLIES
P. EXPAND YOUR PC STORAGE CAPACITY

Q.

12V NICAD BATTERY BACK-UPS (RECHARGEABLE)

,w@._~
-----J

5'14" floppy disc drive. Self-contained power supply. Plus... matching
disc drive controller. Originally used with TI home computer. Each unit
tested and in working condition, but sold "as is"-no warranty.
While they last, $99.00 COMPLETE.

R. AUDIO & VIDEO
" MODULATOR
Designed'
for
use
withTI
computers.
Can be
used with
video cameras,
games, or other
audio/video sources. Built
in A/B switch enables user to switch
from l'J. antenna without disconnection. Channel 3 or 4 selection.
Operates on 12VDC. Schematic
included. IBM and Apple compatible.
Mfr. TI #UM1381-1
$7.95 NEW .
~--------------------------

Inquiry 21

Contains 10 AA cells.
Recharge rate 45Ma, 16-18 hours.
Case with tab output connections.
. Dim: 2'h."H x 1'/4" x 2'5/,."L.
Mfr. GE #123233 or equiv.
$5.95 RFE

13.2V @1.65AH
Contains 11 C cells.
Portable computer
battery back up.
Mfr. GE # 41 B03JBB00101
$15.95RFE

Originally designed for use in
Atari coin-operated games.
Contains a 19VLUP22 3-gun
color tube, focus and brightness controls. Has electromagnetic deflection and solid state
circuitry with three "Z" amp
inputs (red, green, blue). Ideal
for arcade replacement or, with
the addition of external circuitry, for color graphics
display. Manual included.
$129.00 NEW

t 62 Joseph St Moonachie NJ 07074
. D' C
Amencan eSlgn omponen S(201) 9392710

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074
YESl Please send me the following items:
0 My check or money order is enclosed.
AlBIC,
etc.

How

Meny?

Description

Price

Total

0

Charge my credit card.

0 Visa

MINIMUM
ORDER
$15.

0 Master Card

B-25

Card No.
Exp. Dale
Signature
Telephone: Area Code

Total
Sh;pp;ng and handUng. we sh;p UPS unless
otherwise specified. Add $3 plus 10% lotal.
Canadian: $3 plus P,P. cost. Charge only.
Sales Tax. (N.J. residents only,
please add 6% of lotal)

Number

Name

1-----1

Address

1----1

City

1----.1

State

Zip

.•..•.......•.....................•..••.•••.•..•.........•....... ...........•...•.••.•••.•
~
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EXTRA
SPECIAL
FEATURES

9.95 9/24.95

2K
4K
8K
8K
16K
16K
32K
32K
64K
64K
64K
128K
128K

1702
5204
2708
68708
2716300-450NS
2716 s00-650NS
2532,27322ooNS
2532, 2732 250NS
2763
68766 (24 PIN)
2564,2764 300NS
27128250NS
27128300NS

2.63
2.63
2.37
7.50
2.63
1.88
4.20
3.75
3.20
11.86
5.93
11.95
10.95

DYNAMIC RAMS
3.00
3.00
2.00
3.00
3.00
1.50
.89
.59
.39
.45

64K
64K
64K
64K
32K
16K
16K
16K
16K
4K

4164 150NS
TMS4416
4164250NS
2620
4332
2118
4116150NS
4116200NS
4116250NS
4027

1.13
1.13
3.00
3.00
1.13
3.00

DAC08
DAC0800
DAC0806
DAC0808
ADC0809

1.88
1.88
4.50
4.50
1.88
4.50

8031
8035
8039
8080A
8085
8085A2

6500/6800
MICROPROCESSORS
1.50
1.50
2.75
1.25
2.75
3.75
8.00
1.75
325
7.50
5.00
.75
1.50
1.25
10.50
1.50
2.25
3.25
2.75

6502
6503
6504
6512
6522
6532
6545
6800
6802
6803
6809
6810
6820
6821
6844
6850
6852
6880
6875

16 BIT
MICROPROCESSORS
Z8OO1
MC68000L8

7.50
18.00

SOUND CHIPS
AY3·8910
AY3-8912
76477
76489

5.00
5.00
2.25
4.00

8088
8088
8155
8741
8748
8202
8205
8212
8214
8216
8224
8226
8228
8237
8237·5
8238
8243
8251
8253
8253-5
8255
8255·5
8257
8257-5
8259
8259·5
8272
8274
8276
8279
8279·5
8264
8286
8287
8288
8289
8292

6.26
1.13
1.50
3.38
3.38
3.38
3.38
3.92
3.92
3.00
.70
.50
3.38
2.93
3.68
2.93
10.44
1.05
3.38
1.05
.90
4.50
4.50
4.50

"L" Series slightly higher,

FLOPPY DISK
CONTROLLERS
1.14
9.90
1.14
1.44
2.48

8000 SERIES

4.0 MHZ (Z80 A)
CPU
CTC
DART
DMA
PIO
SIO(Any)

lKxl
lKxl
lKx1
lKxl
1Kx1
lKx1
lKx1.
lKx4
lKx4
lKx4
lKx4
lKx4
lKx8
lKx8
2Kx8
2Kx8
4Kx1
4Kx1
4Kxl
4Kx1
4Kx1
4Kx4
4Kx4
16Kxl

10415
2115
2125
93415
93425
2510
2511
2148
2149
10474
2114200NS
2114450NS
480170NS
4118250NS
6116200NS
6116250NS
10470
2141
2147
TMS4044 200NS
TMS4044 300NS
1420
2168
2167

DATA
ACQUISITION

l80 SERIES
2.5 MHZ
CPU
CTC
DART
DMA
PIO
SIO(Any)

4164 DRAM

27128450NS

14.00
3.75
3.75
2.25
3.75
7.50
12.00
11.25
2.85
18.00
18.00
13.50
2.25
1.00
2.25
1.00
1.50
1.25
2.25
6.75
7.50
3.00
5.00
3.25
3.50
4.00
3.25
3.75
3.50
4.00
3.50
4.00
16.00
25.00
17.50
4.00
5.00
4.00
4.50
4.50
10.00
18.00
5.00

D765
1791
1793
6876
8877
8272
2143
9216

11.25
11.25
11.25
11.25
11.25
18.00
5.25
5.25

CRT
CONTROLLERS
CRT5027
CRT5037
6845
46505

5.00
10.00
5.00
5.00

UARTS
AY5-1013A
AY3-1015A
TRl402
TRl802
TRl863
TR1472
1482
2350
2651
6402
7201

2.00
3.00
2.00
2.25
2.25
4,50
4.50
4.50
4.50
3.50
10.50

MISCELLANEOUS
TMS9901
TMS9904
TMS9914
TMS9980
TMS9900
9602
96L02
96LS02

1.50
1.50
3.00
13.26
3.00
1.10
2.25
3.75

VALENTINE
SPECIAL
ANY 74LSXX
ANY 74LS1XX
ANY 74LS2XX
ANY 74LS3XX

.25
.33
.45
.49

NOTE: This is just a sampling of our 6 million Ie inventory. In addition to microprocessors and memory, we carry a full inventory of linear, digital, and interface devices.
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Inquiry 172

PAL, EPROM
PROGRAMMERS
&UV ERASERS
FROM $49.95

MEMOREX
PLUIBLEDISCI
INCWDES:
'" Cross Assembler '"
'" Cross Linker '"
'" Debugger '"

LOGICAL DEVICES INC.

'" N.S. ISE Support '"
'" Librarian '"
'" Pascal Cross Compiler '"
'" C Cross Compiler '"
SEE OUR AD ON PAGE 346

U.S.

IiBiI

WE WIll NOT BE UNDER·
SOlDft Call Free (800)2354137
for prices and information. Dealer
inquiries invited and C.O.D.'s
accepted

PACIAC
EXCHANGES

prices start at 8500

SOLUTIONWARE

100 Foothill Blvd.

1283 Mt. Vi_·Alviao ad.
Suite B
S1IIUIJVe1e, CaUf. 94089
0&08/70&5·7818 '" TLX 0&990&284

ORDER TOLL FREE

1-800-EEl-PROM

San luis Obispo. CA
93401. In Cal. call
(800)592-5935 or

(805)543-1037

(1-800-331-7766)
Inquiry 244

Inquiry 291

Inquiry 186

LOW COST
E(E)PROM

IJNIVERSAL
PROGRAMMER

8085 DEBUGGER
MICRO STEP 85

$595
• SUPPORTS: (EPH<MS) 2516 t'HRU 64. 2716 THHU 512,
27CI6 THRU 128, 68732 THRU 66 CEEPRCI'tS) 52813
THRU 33, 2816,\ THRU 64,\ (MICROS) 8741 THRU 49H
• NO PERSONALITY MODULES. OHBOARD POWER SUPPLY

•
•
•
•

I'p~W.--. /

•

c-

HSl32C INTERrACE. XON-XOft'. RTS. eTS, OTH
ACCJo:PTS KEYBOARD ENTRY WITH LINE EDITING
ACCEPTS ASCII, INTEL, AND MOTOROLA fOJIltATS
USER fRIENDLY MONITOH FOR I/O DEBUGGING

--"-_ _

--=,

::, ""c-ro

~

.,ep~~ /
~

L_

• t'AST PH(X;R»fItING SUPPORTED: 2764 UNDER 3 MIN.
• LOW/HIGH BYTE PHOOIW+I1NG FOH 16 81T DATA PATH
• BYTE. BLOCK, OR CHIP ERASF. (EEPHQr1S ONLY)

UNIQUE

-411

• LIST IN INTEL OR f'o«>1"OROLA HEX fOJIolAT
• YERlfY PROGRAM AND VERIFY BLANK COf+lANnS

s90.00
s200.00
S300.00
S125.00
S250.00
S350.00
s35.00

• 1409-01: 4K f'lf!ofWARE, PC8, XFORMER. DOC
• 1409-02: 1409-01 -+ .'ULL SET or PARTS
• 1409-03: ASSDtBLED AND TESTIW UNIT
• 1409-11: 8K flfMrtAHE. PCB, XFORMBR, DOC

• 1409-12: 1409-11 ... FULL SET m' PARTS
• 1409-13: ....SSHMBLED AND TESTED UNIT
• C<HfUNIC....TION DRIVERS FOR MOST PC'S
IJ&C

MICROSYS"]·EMS

6322 MOJ ....VH DR, SAN JOSE, c.. . 95120
Tel. (408)997-7685, ntX 4995363

low cost A~ernative for microprocessor based
hardware & software debugging.

8085
ZOO &8088

Available now:

DAISY DATA TERMINALS CORPORATION
2259 Woodlawn St., Harrisburg, PA 17104
TEl. (717)564-8811 TELEX: 7S2997 DAISY HBG UD

Inquiry 361

PC EXPANSIONS
Oumel42A.
.. $199
Teac F055B.
. ... $149
Tendon TM 100-2.
. .. $1 79
Tandon TM 10 1-4. . . . . . .. . .. . .. $295
CDC 9409.
$179
Amdek AmdlskV ..
.
$119
Case and PS. .
.
$ 45
Maynard Disk Controller. . .
. $114
Sandstar Series
Scali
Internall0MBHOsystems:WSI ... $899
WS2.......... ....
.. $1 079
Ouadboard (64 1<).
. .. _ $259
Ouadboard (384 I<) .
.
$4 19
Ouadcolor I
.
$199
AST S,xPakPlus (641<).
. $259
S,xPakPlus (384K)
.. $419
Me9aPlus(64 I<) .
.
$269
I/O Plus. .
.
$129
AST-3780.
.
$659
PCnet - starter kil
$809
MonoGraphPlus-S
, $389
HERCULES graphiCS board.
. $349
HAYES Modems: 300.
.
$209
Smart modem 1200. .
.
$489
Smart modem 1200 B.
. . $419
Set of 9 chips (64 1<).
. . S 32
256K chips (each) .
.. $ 23
8087 chip
$169
Verbat,m Oatalife OS, DO (20)
$ 49

VLM Computer Electronics
10 Park Place. Morristown. NJ 07960
(201)267-3268 Visa, MC, Check or COD.
Inquiry 326

••-n.~~~••1JI:Ji5I'r661'J

~

Introducing ...

BIG DISCOUNTS ON

TtIA

UTILE BOARDSTM
&ACCESSORIES

T U rboTax
the GD[l,U"[][i;· &,W

• AMPRO UTILE BOARO'· -64K, l80a CPU, CTC.
DART, 1 parallel port, 5'1. controller supports four
48tpi andlor 96tpi drives wi CPIM 2.2 and lCPR3
(A &
from $329
• SYSTEM SUPPORT PKG-Manuals, source code
schematics. connectors & cables
S99
• SCSI PLUS- DMA Hard disk ,nterlace
S99
• TEAC 55B DSDD 48tpi 'n ht drive.
S195
• TEAC 55F DSDD 96tpi 'n ht drive
S239
• fNTEGRANO Custom two drive cabinet with 5 amp
power supply & power cables
S199
• TERM-MATE-Cabinet for 2'n ht + UTILE
BOARD wi all cables & supply .
S229
• AMPRO SERIES 100 complete systems
SCALL

personal tax program
• IBM PC or 100% compatible

n ..

.33 forms, schedules& worksheets
• FAST! Complete return in 3 sec.
• Windows! .
• Exceeds IRS print specs.
• Full depreciation support
• 190 page manual
• Much more!
• CA/AZ available in Dec.. $30
Req. 256K $65 plus $5 ship/hand
(eA residents add 6'/'% sales tax)

Chip Soft. Inc.

VISA & MASTER CHARGE. Personal Checks
Please allow 2 weeks. Shipped via UPS
Prices F.O.B. Prairie View, IL.
For additional InformaMn wrile or call
DISKS PLUS· 15945 West Pope Blvd • Pralne View. Il 60069
(312) 537-7666

5674 Honors
Son Diego. CA 92122
(619) 453-8722

(800)621-0852 ext.355

••

12 •••••••• ~.~~~~~~~~a~.1
Inquiry 48

.IIKI PI..I
OlVISION

Inquiry 92

OF

SOl,llRONICS

INC

Inquiry 298

74LSoo

STATIC RAMS
2101
5101
2102-1
2102l-4
2102l-2
2111
2112
2114
2114-25
2114l-4
2114l-3
2114L-2
2125
2141
TIIS4044-4
TIIS4044-3
TIIS4044-2
IIK4118
TlIlI2016-200
T1I1I2016-150
TII1I2016-100
H1I6116-4
H1I6116-3
HII6116-2
H1I6116lP-4
HII6116lN
HII6116lP-2
Z-6132
H1I6264p·15
H1I6264lP-15
H1I6264lP-12

256 I
256 I
1024 I
1024 I
1024 I
256 I
256 I
1024 I
1024 I
1024 I
1024 I
1024 I
1024 I
4096 I
4096 I
4096 I
4096 I
1024 I
2048 I
2040 I
2048 I
2048 I
2048 I
2048 I
2048 I
2048 I
2048 I
4096 I
8192 I
8192 I
8192 I

= La. P••"

lP

4 (450a)
UO
4 (450a) (,..a)
3.90
1 (450a)
.88
1 (450a) (lP)
.98
1 (250a) (lPI
1.45
4 (450a)
2.45
4 (450a)
2.95
4 (450a)
.99
4 (250a)
1.10
4 (450a) (lP)
1.20
4 (300..) (lP)
1.30
4 (200a) (lP)
1.40
1
2.49
1 (5511(
4.90
1 (450a)
3.45
1 (300a)
3.95
4,45
1 1200a)
1250a)
9.90
4.10
1200a)
(150a)
4.90
(100a)
6.10
(200a) (,_)
4.70
(150a) (,..a)
4.90
(1201l)1,..a)
8.90
12001l)1,..a,
5.90
11501l)1,..allLP) b.90
1120111 (,..alllP) 9.95
33.95
130011' (011.1)
32.95'
11501l( ('''"(
115011) (,..a)
36.95
(12011) (,..al
46.95
OIDI

=OUIII·SlltI,

DYNAMIC RAMS
TIIS4027
UP04l1
lIlI5280
IIK4108
lIlI5298
4116·200
4116-150
2118
4164-250
4164-200
4164-150
41256
41256

4096
4096
4096
8192
8192
16384
16384
16384
65536
65536
65536

5V

I
I
I
I
I
I
I
I
I
I
I

1 (250a)
1 (300a)
1 (300a)
1 (200a)
1 1250a)
1 1200a)
1 1150al
1 1150a' (5"
1 1250a)
1 (200a) (5,)
I (150a) (5,)
(200a)
1150a)

1.95
1.95
1.95
1.90
1.80
.79
1.20
4.90
2.99
3.33
3.99
29.95
39.95

= SI'IIo 5 Votl S',!lY

HUOO
741101
HU02
HlI03
741104
HU05
741108
HU09
741110
HUll
HUI2
Hll13
741114
741115
741120
Hll21
74UU
HU28
HU27
HU28
HU30
74U32
741133
HU37
HU31
74U40
HU42
HU41
HU48
74lS49
741161
Hll64
741166
741183
Hll73
HlI74
HU76
HlI78
Hll7I
HlU3
HLU6
74lln
74lUD
741111
HUI2
Hun
741116
74U98
74UI07
74UIOI
74l1l12
HUll3
74U114
Hll122
14 II 123
7411124

.23
.24
.24
.24
.23
.24
.27
.28
.24
.34
.34
.44
.iI
.34
.24
.28
.24
.28
.28
.34
.24
.28
.64
.34
.34
.24
.41
.74
.74
.74
.24
.28
.28
1.20
.38
.34
.31
.31
.48
.61
.81
.31
.54
.n
.64
.54
.14
.81
.31
.38
.31
.31
.31
.44
.71
2.15

HUm
HUI28
HU132
Hum
74UI38
74U137
HUI31
74U13I
HUl45
HU147
HU141
HU151
HUI53
HUI54
HU155
HUI58
74UI57
74UI51
74U180
74U181
Hum
74UU3
74U184
HU185
HUI68
74U168
HUIU
HU170
Hum
Hum
7411175
HU181
HUI8I
7411190
74U191
74U192
Hll193
74U114
HU195
74U198
74U197
7411221
HU240
HU241
HU242
HU243
HU244
Hum
HU247
HU248
Hum
HU261
Hum
Hum
74U251
Hum

.48
.48
.51
.51
.31

...

.54
.54
1.15
2.45
1.30
.54
.54
1.85
.81
.68
.84
.51
.81
.84
.68
.84
.68
.14
1.10
1.70
1.70
1.46
.81
.54
.64
2.10
1.10
.81
.81
.71
.71
.81
.81
.71
.71
.n
.14

......
...
...

115
1.46
.74
.&1

.51
.51
.51
.51
2.70

6500
Hum
Hum
74U273
74Um
Hum
HU2"
HU283
HU21G
74Um
74U216
Hum
Hum
Hum
HU324
Hum
74U353
74U383
HU384
HlU86
74Um
74U387
Hum
74U373
74U374
Hum
Hl1371
Hl1378
HU316
HU318
HU390
Hum
HU316
Hum
7411424
7411447
HUnO
HU824
74lU40
HUU5
HUHI
74lUU
HU870
74U174
HU8I2
HlU83
HU8I4
7UIII5
HU8I8
HU689
HU783
IlUIi
IIUH
IlUU
IlUIl
26Uml
25l125U

4,45
1111)
(45011)
2.49
(450aI15,)
5.90
1450aI15,)
2.95
1350a) 15,)
5.90
5.45
1450a) 15"
1450a)
6.95
145011)15,(
5.90
4,45
1450a115'1
8.90
1250a' (5,)
1200a) (5¥)
10.95
(45011) (5,)
6.45
(250a) (5,)
7.45
1 (20011) (5,)
16.45
8 (45011) (5,)
12.95
4,45
(35011)
8192 I 8 (450a) (5,) (24 ,I,) 29.95
18384 I 8 (250a) (5,)
24.95
5, SI'II, 5 V,1t S."ly
256
1024
1024
2048
2048
2048
2048
4096
4096
4096
4096
8192
8192
8192
8192

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

=

.

.;

...

.81
1.70
3,46
1.70
115
116
1.30
1.10
.41
.41
.44
.44
1.36
1.35
1.36
1.13
1.30
1.16
.44
1.16
1.16
1.16
1.46
2.90
.38
1.10
3.16
2.16
2.16
1.85
1.86
1.46
1.80
3.16
3.15
3.15
3.15
2.35
3.15
23.16
1.46
1.46
1.46
1.46
2.75
410

CRT CONTROLLERS
6845 ...... ..................
..
7220 .....
............... ..
CRT 5027 .
..................... ..
CRT 5037 . ...................... ..
TIIS 99I8A ............
.....
HO 465051' .........................

IUS
31.95
18.95
28.95
36.95
11.95

DISC CONTROLLERS
1771
1791
1793
1795
1797
2791
2793
2795

...
.
......
.

14.95
21.95
25.95
21.95
21.95
41.95
41.95
54.95

2797
... 54.95
6843
... 33.95
8272
. 18.95
UP0765 ... ... 18.95
1188176 ... ... 23.95
IIn877
... 25.95
1611
6.95
2143
6.95

1984

THE Ie MASTER
Your ticket to fast and
easy Ie selections

EPROMS
1702
2708
2751
2716
2716-1
TIIS2516
TIIS2716
TIIS2532
2732
2732-250
2732-200
2764
2764-250
2764-200
TIIS2564
2732A
IIC68766
27128

.iI
.54
1.45
3.30
.41
1.16
.81
.81
.81

~~

1 MHZ

6502
6504
6505
6507
6520
6522
6532
6545 .. ..
6551

2 MHZ

4.90
6.90
.. 1.10
1.90
4.30
6.90
. 9.10
21.50
10.85

6502A
6522A
6532A
6545A
655lA

6.90
1.90
10.15
26.15
10.15
3 MHZ

65028

1.15

The "Shooter"

6800
68000. . . .. . .. 45.95
6800
.. 2.75
6802 ..
7.90
6808 ..
. 12.90
6801E. .
13.95
6801
10.95
6810
2.10
6820
4.30
6821
2.75
6828
13.95
6840
11.95
6843
33.95
6844
. 24.15
6845
11.95
6841
10.95
6850
..
3.20
6852
4.95

Low Cost EPRON
PROGRAMMER

6860
6862
6875
6880
6813
68047
684n

6.95
lD.15
6.90
2.20
21.95
23.15
11.15

1 MHZ
68800
9.95
68802
21.25
6880UE . . .21.15
68801
21.15
68810
UO
68821.
6.10
68845
18.95
68850
5.90

$395. 1

.32Kblt.upgred.bl.t0128Kmemol
• Bullt·ln Serl.1 RS-232 Port
• Progrem "verify 2718 thru 2725
• Intelligent, Int progr.mmlng
• Up/downlOlld Hex, Bln.ry, ASCllet<
• Serl.1 RS-232 Interl.ee eomp.tlbl

UV ERASERS
$49.91

QUV-T8/1

ECONOMY Model

MICROPROCESSORS
8000
8031
8035
8039
INS-8060
INS-8073
8080
8085
8085A-2
8086
8087

5.75
5.10
5.75
16.95
45.95
3.90
4.75
10.95
23.95
151.95

8081
8081
8155
8155-2
8156
8185
8185-2
8741
8748
8755

25.15
59.95
6.10
7.10
6.90
28.15
38.15
19.95
35.95
23.95

8200
8202. .. ... ... 23.95
8203. . . . . .
. 38.95
8205
3.45
8212
1.75
8214
3.80
8216
1.70
8224. . .
. .. 2.20
8226
1.75
8228
3.45
8237. .
. . 18.95
8237-5
20.95
8238
. 4,45
8243.. .. .. .
3.95
8250. .
9.95
8251.
.4,45
8253
6.90
8253-5.
.
7.90
8255
4.45

8255-5
510
8257
7.10
8257-5
8.10
8259
US
8259·5
7.45
8271.
75.00
8272
3U5
8214
29.15
8275
28.95
8279
8.90
8279-5
9.00
8282
6.45
8283
6.45
8284. . . .. ..
4.95
8286. .. .. ..
6.45
8287
6.45
8288
24.00
8289
13.95
8292. .
. . 16.95

• Er.... 8 EPROMS In 20 mlnut.
• PI.Ollie Enelo.ure

QUV·T8/2T

$97.51

INDUSTRIAL Model

• Trey Action, • UV Indle.tor
• 8o-mlnute .dJu.teble timer
• Steel .nelo.ure • S.'ety .wlte
• Er... 15 EPROMS In 20 minute.

QUV·T8/2N
(No Timer)

$68.91
$149.9l

LUV·1

PRODUCTION Model

$124.91

QUV·T8/2

FAST Indultrlal Model

$195.01

ST·8

a-Tray Storage Cabinet

GANG PROGRAMMER
GANGPRO·8'"

S995.0

Z-80
2.5 ........ MHZ
lBO-CPU . .
2.95
Z8D·CTC .... . .. 2.95
Z80-0ART .
8.95
Z80·01lA
11.95
Z80-PID
2.15
Z8D-S1010 . . . .. 10.15
Z80-SIOII ..
1D.95
Z80-S1012
1D.95
Z8D-S10/9 . .
1D.95
6.0 MHZ
Z80B-CPU . .
. 8.95
Z8D8-CTC ..
8.95
lB08-P10 ..
8.95
Z808-0ART .
12.95

4.0 MHZ
Z80A-CPU
3.95
Z80A-CTC
3.15
Z80A·OART
.. US
Z80A-OIIA ..
US
Z80A-P10
3.15
lBOA-SIOIO
11.95
lBOA-SIOII .... IUS
Z80A-S1012
11.15
Z80A-S101I
11.95
ZILOG

Z6132
. 33.95
lB671 ....... 38.15

•
•
•
•
•

-

High through'put
Rell.ble, u.er·lrlendly
Intelligent .Igorlthm
Progrem .nd verlfy 2718 thru 2725
St.nd .Ione (RS'232 option '18~

OTHER PRODUCTS
PROMPRO·8

$689.°

84K Veralo
• Powerlul EPROM/Micro develol
ment progremmer
• Keyp.d .Imul.tlon
.258Kmemorybulferoptlon.v.lI.bl

PROMPRO-7

$489.°

• 32K non·exp.nd.ble unit
• Bullt·ln 8748, 8749 progremmln,

PALPRO-2

$1895. 0

Stand-alone RS·232 Unit

• ProgrJIml 20 .nd 24 .erle. PAL

PALPRO-1

$995.°

Programl 20-pln PALl

r:m:TrT;;T;'I

LOGICAL
DEVICES, INC. ~

IC SOCKETS

DIP SWITCHES
/

(1 to 119)

\}\-\~

I • IT
1%
14.1T
.14
11. IT
11
II. IT
11
%0. 1T
2I
U.ST
2I
%4 • IT.. . . .....%1
21. 1T
3I
40. ST
41

/

'OSITIOI
'OSITIOI
'OSITIOI..
'OSITIOI
'OSITIOI

.71
15
.15
11
11

ST = SoideNIl

1.0
14.0
11.0
11. 0
%0.0
U.O
%4 •
21.0
40.0

151
11
11
11
1.04
1.34
1.44
1.14
U4

WW = Wlrewrap

ZIF SOCKETS

UBBON CABLE
14 ,. ZIF .. .. .. .. .. .. .. .. .. .. .. . ..
5.45
11 ,to ZIF
5.45
%4 ,to ZIF
7.45
21 ,to ZIF . .. .. .. .. . .. .. . .. .. .. . ..
1.45
40'" ZIF
10.45
ZIF = TEXTOOL (Zero Insertion Force)

VOLTAGE REGULATORS
7I05T
7I.05C .. .. .
7I01T
711%T

:OIUCTI
10
16
20
25
26
34
40

50

SIIILE COLU

COLOR CODED

l'
.45
.50
.10
.70
.70
.13
1.%7
1.21

l'
.71
.15
1.15
I.U
1.%7
1.55
1.1%
%.40

10'
4.30
4.70
5.10
1.50
1.50
1.50
11.50
1%.DO

10"
7.%0
1.70
IUD
11.50
11.50
14.40
11.70
%1.10

.74
.34
.74
.74

7101T
1I01T .. .. ..
111%T
1115T

~:~:~: : : : : : : : :: :~: 1IUT
7Ion.. .. ..
1.34
1I0n.. .. ..
71121
1.34
71121
7IUl
1.34
71151
71%41. . . . . . . .. 1.34
7'%41. . . . . . . ..
71L05
11
7tL8&
71L1%
11
7.U%
71m .. .. .. .
.11
11m . .. .. ..
7IH051
1.10
L.3Ul
71N1U
1.10
UA71140
C,T=TO-220
K=TQ-3
L=TQ-92

J4
J4
J4
J4
14
1.44
1.44
1.44
1.44
.71
.71
.71
4.10
1.10

DIP CONNECTORS
NO. of CONTACTS
OIDEI IY 8
14 16 18 20 22 24 28 40
DESCRIPTION
HIGH RELIABILITY
HlTIIIT .14
.14 .14 1.51 1.11 1.11 1.11 %.31 %.11
TOOLED ST
IC SOCKETS
COMPONENT
CARRIERS
ICCII
.10
.70 .10 .15 1.15 1.15 1.%5 1.40 %.00
(DIP HEADERS)
RIBBON CABLE
%.40
4.05
1.35 1.55
10'11
DIP PLUGS (IDC)
ORDER EXAMPLE: A 1411in High ReI. ST socket would be HRT 14 ST

D-SUBMINIATURE
)ESCRIPTION
SOLDER
CUP
RT. ANGLE
PC. SOLDER
IDC
:IBBON CABLE
HOODS

ORDER BY
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
BLACK
GREY

DPxxP
DBxxS
DBxxPR
DBxxSR
IDPxxP
IDBxxS
HOOD-B
HOOD

NO. of
9
15
1.98 2.59
2.56 3.53
1.55 2.10
2.08 2.93
3.27 4.60
3.59 5.03

CONTACTS
25
37
50
2.40 4.70 5.96
3.15 7.01 9.14
2.90 4.73
4.32 6.09
6.13 9.12
6.74 9.98
1.15
1.50 1.50 1.15 2.85 3.40

RDER EXAMPLE: A !S-pln M.I. Sold.r Cup would be MALE DP 25 P

IDC CONNECTORS
DESCRIPTION
SOLOEI HEADEI
IT. AlILE SOLOEI HEAOEI
n HEAOEI
IT. AlILE inI HEAOEI
IIUOI HEAOEl SOCIET
IIUOI HEAOEI
IIUOI EOBE CARD

ORDER BY
IDHxxS
IDHxxSR
IDHxxW
IDHxxWR
IDSxx
IDMxx
IDExx

10
.77
.80
1.76
1.95
1.05
2.15

NO. of CONTACTS
20
26
34
40
1.19 1.58 2.10 2.48
1.25 1.66 2.21 2.62
2.88 3.74 4.40 5.18
3.18 4.12 4.35 4.70
1.76 2.33 3.05 3.63
5.4Q 6.15 6.110 7.40
2.26 2.55 3.15 3.70

50
3.14
3.29
6.53
7.20
4.55
8.40
4.64

1.0000
1J43%
%.DODD
%.o.n

~~m

3.5715
4.80DO
4.1'43
4.1110
5.0000
5.0111
5.1150

.Hz
.Hz
.Hz
.Hz

U'

U'
U'
U'

::::::::m
U.

1Hz
U.
.Hz
.Hz
U.
.Hz
U.
.Hz
UI
.Hz
UI
.Hz
UI
~.%4%' .Hz
U.
5.7143 .Hz
UI
1.0000 .Hz
U'
1.1440 .Hz
U'
1.4000 .Hz
U.
1.5531 .Hz
U.
,
3%.711 1Hz

1.0000 .H£
10.0010 .H£
11.73. . .H£
12.0000 .H£

U'

U'
%.11
%.11

14.3112 .H£
IUODG
11.8000
17.4310
11.8000
11.43%0
11.1101
%0.0000
U.11I4
32.8000
31.8000
4I.ooDD
41.4350
4UIID

U'

U'
U'

.H£
.H£
.H£
.H£
.H£
.H£
.H£
.H£
.H£
.H£
.H£
.H£
.H£

U'

U'

U'

U'
U'

U'
U'
%.11

U'
U'

U.

1.1.

CRYSTAL CLOCK
OSCILLATORS
'AIT 10.
1.000
1.143
%.000
4.000
1.000
10.000
11.000
11.43%
1'.110
%0.000
3%.000

FREQUEICY
1.0000.Hz
1.143% .Hz
1.0000.Hz
4.0000.Hz
1.0000.Hz
10.0000.Hz
11.0000.Hz
11.43%0.Hz
lUIOI.Hz
%o.oOOO.Hz
3%.0000.Hz

S-IOO ST

3.85
4.15

72-,11 ST
72-,11 WW

6.15
7.65

Protect your computer and its
precious data from black-outs or
brownouts. Turns on if the power
goes off at the wall outlet!
SPS0200VAI117V

'"ICE

I.IB
1.11
I.B'
1.1.
1.1.

SPS0400VA/117V

$499.00
$699.00

SURGE
- SUPPRESSOR -

6."
I.IB

1.11
1.1.

....

I."

EDGECARD
CONECTORS
S-100n

•

50-,ll IT . .. 4.15

44-". ST

2.85

44-,I.WW

4.15

STOPS lightening bolts or other
high energy line surges from
damaging your computer's sensitive components.
.
SURGE SUPPRESSOR

$149.00

-EMI/RFI FILTERRESISTORS
Yol WATT 5% CARBON FILM
ALL STANDARD VALUES
FROM 1 OHM-10MEGOHM
50 PCS
1.25
100 PCS
2.00
1 ,000 PCS
15.00

LAMPS
L E D ' 1-99
100+
Jumbe RED
Jumbo GREEN
Jumbo YELLOW

.09
.16
.16

.08
.14
.14

INTERFACE CHIPS
IT%I
IIT%I
ITI5
ITtI
ITtT

-

1.14
1J4
.11
.11
11

1Tt1
0.1131
0"3D4
OW35
OW3I

..
UO
2.24
U4
11

TRANSISTORS -

U.II
4'
."'11
%4
U%10%
.74
UUlI.. ..4I
UUlIA 4.
UUlI
4I
UUl.A.. ..4'
UUU
.%4
'12%%%
01
'''1311 .%4
%1%414
14
%1%105
4'
%1%107
.%4
'12117... 1.%D
%UD5~
.71
3D5IT
11
%13313.: . .%'
%13414.. . .%4

U3513
3I
U35II
3I
'131515
%4
."313
.%4
1JI"3I4D .%4
'13143
%4
'13144
%4
."37D4.. ..14
."370.....14
U377%... 1.10
%13103
.%4
U3114
0'
%l3.01
1t
%141%%
.%4
%141%3
.%4
%14%4•... .%4
%l43D4.. . .74
U4401 ... .%4

U440%.. . .%4
%144D3
.%4
%14117
..
'14111
%4
U5D
.%4
' .. 121
%4
, ..131
%4
U5%II
.%4
UII%I
34
%11043...1.70
%l1D41... 1.70
."-AOI.. . .%4
."·AII" . .%4
.'HIL . .%4
TI'%I
14
TIP3I
.74
T1P3%
.71

•I -Eliminates line noise caused by
office equipment, printers, flourescent lights, switches, etc.

INTERFERENCE FILTER

$49.95

LINE
- CON DITION ER Isolation transformer is harmonic compensating to hold line voltage steady, regulated; also suppresses pulses and line noise.

LINE CONDITIONER

$395.00

Microprocessor
Software Development
on VAX PDP-H.

FREE SOFTWARE
RENT
FROM THE PUBLIC DOMAIN!
User Group Software isn't copyrighted, so no fees
to payl 1000's of CP/M and IBM soIl ware
programs in .COM and source code to copy
yourself! Games, business, utilities! All FREE!

CP/M USERS GROUP LIBRARY
Volumes 1-92, 46 disks rental- $45

You can develop software
for 280, 8080, 8085, NCS800, and
8086 using native mode compilers and assemblers.
Use low·cost cross tools (or other mIcroprocessors. Interface in-circuit emulators perfectly You
can run Intel development tools under ISIS or UDI.
Our plug·in processor cards let you run CP/M-SO,
CP/M-86, or MS-DOS from any terminal on your
VAX or PDP-l1 system.
Prices start at just $1295. Ask for our FREE

catalog of 350 development and cross development
tools.

n

~
©@~liiiil®if!©1iil

3375 Scott Blvd .• Suite 2J6
Santa Clara, CA 95054
(408) 98()-1678

Inquiry 360

51A"

Specify 10ft.

Minimum Ordet 20

SIG/M USERS GROUP LIBRARY
Volumes 1-90, 46 disks rental- $45
Volumes 91-199, 55 disks rental-$65
SPEC/ALI Rent .11 SIGIM volumes for $99
170514 FORMATS AVAILABLEI

Single side
double density

IBM PC-SIG (PC-DOS) LIBRARY
Volumes 1-230, 514" disks $250
Public Domain User Group Catalog Disk $ 5 pp.
(CP/M only) (payment in advance, pleasel
Rental is for 7 days after receipt, 3 days grace to
return. Use a credit card. no disk deposit.
Shipping. handling & insurance-$7.50 per library.
16191 941-0925 Inform.tlon,
(619) 727-1015 .nytim. ord.r m.chin.
Have your credit card ready I
Avohill Dr.
Vista, CA 92083

~

.....
lAM

L

Exl

1.35ea
1.55ea

Double side
double density

HIItI . . . II lJMry . . ..., IlIll .11Certified Checlt . Money Orller • P8rsonal Checlt. Molt up
III 2 -"s lor peoonaI chedcs III clear. Add 13.00 per 100
Of part III ucIl order lor U.P.S. sI1ipping chaIges.
NJ Residenls add 6% sales lax.

a4r4

Public Domain Software Center
1533

~

FlexyDisks@
10 or 16 _

•

llooti.lrt'NI T'MHmoi..... VIJ.. POP·D1pgl EQuipnwnl CorpoI'".11On, CP/""'·IIl,lI6 ~t.>l
R~.~h; MSooos..Mioc'r<HoIt C....".,..IIO", ISIS, UDl·ln~1

@BASFQ

E;Xt:+UNGE. INC.

178 Route 206 South, P.O. Box 993

Department C
Somerville. N.J. 08876 • (201) 874-5050
Inquiry 82

Inquiry 229

*IBM® Compatible

DISK DRIVES
Half Height
IBM Compatible
ONE YEAR
WARRANTY
40 tr. DSIDD
$115.00
80 tr. DS/DD .. . . . . .. $139.00
1.2 meg. floppy. . . .. $259.00
Enclosures and mounting kits
Special bracketed pair pricing

ST~CK
•

*

2S~~pY

ALLIED MICRO DEVICES

2809 Boardwalk, Ann Arbor, MI48104
(313) 996·1282:TX 2907707 AMEL
'Manufactured by SANYO

Inquiry 28

Inquiry 16

Maxell Floppy Disks
INTEGRATED TAX PROGRAM WITH:
Forms
Schedule.
1040
1040A
2106
2119
2441
3468
3903
4562
4684
5696

Tax Return
Short Form
Employee Bus Exp.
Sale 01 Residence
Child Care
Investment Credit
Moving Expense
Depreciation
Casuallies & Thefts
Energy Credit

Formats: 8"

CPM2.2

A
B
C
0
E
G
SE
W

Call' Lowesl Prices Anywhere

Add $3.95 shipping to all orders· Prices subject to
change' po.'s on approval· C.O.D. DK· All new, no
surplus. no seconds. QUANTITY DISCOUNTS.

4920 Cypress St.. Ste 100, Tampa. FL 33607
In FL and tor info, call 813-875-0299

=I

FOR ORDERS ONLY, 800-237-8910

1.1

TELEX 330690

Inquiry 247

SID BUS 64K SINGLE BOARD
COMPUTER/CONTROLLER

FEATURFS
·8085A CPU
-641( Dynamic RAM
-41( Monitor EPROM
with Disassmlbler

-256 Byt~ Slatic RAM
• Parallel & Serial I/O
·2 S/Bit Prog Pons
.) 6/Bit Prog Port
·RS2J2 Serial Pon
-6.144 MHz Crystal

IBMPC·DOS

Suitable for multiple clients or evaluatmg alternale filing
stralegles. Produces transcribeable IRS forms $33.
For 1985 edition, relurn 1984 serialized disk and $27

-Interfaces to CP/M
Computers for
Program Ot:vdopment

• Automatic Baud Rate
• S Interrupts
-14 Bit Prog Counterl
Timer
-Mema Line for

Memory Expansion to
lOOK

STOCK. S295 Assembled & Tested,
Single Quantity Visa, M.C., Amex & COO.
Add S5.OO S & H.
STD Mother Card &: Card Cage, STO Dual Channel
Serial Card/Protocol Converter & other Product Lines.

CANDELARIA WORKS
3955 Club Dr. Atlanta, GA 30319
404/266-8759
To order call toll-Iree

Custom Designs & Development
Our Specialty.

800·621·5839

SYNALTA SYSTEMS
31-14 Broadway Astoria, NY 11106
7181718-6700

Visa/MasterCard accepted

Inquiry 42

E·PROMS

*4164-150/200 64K DRAM 2 75
2764-250 " " " " " " 5 75
6116-lP3 , . , , .. , , , , .. , 4 99
256K ... , , , , .. , .. , , , 26 50
TIL & HCT Parts - now ava~ Call
8087-3-6 .. , .. , , , ... , 89 00
*TM-100-2 ..... ,.", 169 95
*Teac Half-Heights , , . " 16495
*MPI DSDD " , .... " . 13995
Excess Inventories Wanted

The Mini-Disks
with maximum quality.

itemIZed Deductions
Interest & Dividends
Business Prolll or Loss
Capital Gains
Supplemental Income
Income Averaging
Sell Employment
Married Cpt. Beth Wor~

IBM 3140

~1~rE1L

Inquiry 244

Inquiry 305

Continental U.S.

5"

.0

c:

~

'"

'"

800·421·5500

OKIDATA
Prices Slashed
*FREE IBM ROMS

Inside California

160 CPS, Correspondence Quality LIST

JADE

Okidata 92 parallel
$599
$389.95'
Okidata 93 parallel FREE tractor! $995 $599.95'
$120 $99.95
2K serial board
IBM PC ROMS for 92
$59 $49.95
IBM PC ROMS for 93
$69 $59.95
Extra 82/93 Ribbon
$9.95
$4.95
82/92 tractor
$89 $54.95
120 CPS & 200 CPS OK IDA TAS

LIST

Okidata 82 120 CPS
$499
Okidata 83 120 CPS
$775
Okidata 84 parallel 200 CPS _ $1395
Okidata 84 serial 200 CPS _ _ $1495
2K serial board
$150
IBM PC ROMS for 82/83
$49
IBM PC ROMS for 84
$99

JADE

$299.95
$569.95'
$799.95'
$949.95
$119.95
$39.95
$89.95

*FREE! Plug-n-Play option with
purchase of 92, 93, or 84

A-B PRINTER SWITCH

"

tTl
t:C

'"
~
~

'"'"
00

800·262·1710

~\
~4
~GU~R"

~

Sil1ce1915

For Technical Inquires
or Customer Service call:

213·973·7707
EPSON PRINTERS
New Plus Series in Stock!
EPSON RX-80
EPSON RX-80F/T
EPSON RX-looF/T
EPSON JX-80F/T
EPSON FX-80F/T
EPSON FX-l00F/T
EPSON LQ-1500
EPSON/COMREX 420 CPS _
2K Serial Board RX/FX
FX-80 Tractor
LQ-1500 Tractor
LQ-1500Sheet Feeder

SAVE
SAVE
SAVE
SAVE
SAVE
SAVE
SAVE
SAVE
$149
$59
$89
$499

$80.00
$100.00
$250.00
$200.00
$200.00
$300.00
$300.00
5500.00
$99.95
$39.95
$49.95
$399.95

PRINTER ACCESSORIES

LETTER QUALITY
PRINTERS ON SALE! LIST
$1699.95
Diablo 630 40 CPS
$2340
Tractor for 630
$250 $219.95
Starwriter F-l0 40 CPS _ _. $1895 $999.95
$1199.95
Starwriter F-l0 55 CPS _ _ $1995
$199.95
Tractor for F-l0
$250
New Comrex CR-IIE
$599
$439.95
$99.95
Tractor for CR-II
$120
Keyboard tor CR-II
$199 5179.95
Sheet feeder for CR-II
$259 5199.95
Juki 6100 18 CPS
$599 $449.95
Tractor tor 6100
$149 5124.95
NEC 3550 33 CPS
$2250 $1399.95
Tractor tor 3550
$265 5229.95

Allows your computer to run either of two printers
standard parallel switch box.
LIST
JADE
Printer switch
$149 $89.95
Extra Cable
$40 529.95

TOSHIBA P1351
High speed & letter quality!

The LITTLE BOARD with
FREE! CP/M 2,2

High quality 24 pin head. 192 CPS draft mode, 96
LIST
JADE
CPS letter quality.
P1351
$1895 51299.95
Tractor
$195 5174.95
Sheet Feeder
$1095
5899.95

Mlnature Single board CP M computer designed to
mount directly on top of a 5' ," floppy disk drive
(775" x 5.75") Contains Z80A. CPU. 64K RAM.
Boot Eprom. terminal port. modem port. parallel
printer port. floppy disk controller. and CP/M 2.2
Included FREE'
LIST
JADE
Little Board with CP/M
$400 5349.95
Support package
550 $48.95
Serial cable
$13 $11.95
Diskless monitor Eprom
$30
$24.95
lOOK Disk drive
$249 599.95
$399 5149.95
350K Disk drive

SUPER DISKETTE SPECIAL
perfect for IBM, APple,
Kaypro, etC.
uim
Ultra-high quality diskettes tram a prem
US
manufacturer, certilied to be absolutely error
nlt1
lree for one full year. Buy a bOX of ten this mo
and we will include a plastic storage/library
bOX FREEl
Single-sided, double-density $34 $16.50
Double-sided, double-density - $42 $19.50
Bulk Diskettes as low as
. - $1 10

MANNESMAN-TALLY
Spirit 80 Printer
List Price $399

$249 95

Hurry Limited Quantity!

IBM PC style cable
Standard parallel cable
Apple Card & cable
~~~~~~

Ribbons
Apple lie cable

JADE

$54
$40
$109

$28.95
$28.95
$49.95

~

rn~

AS LOW AS $4.99
$39 $27.95

MICROFAZER BUFFERS
Quadram
Expandable to 64K (parallel model
to 512K)
$169
8K parallel in/parallel out
32K parallel in/parallel out _ _ $225
128K parallel in/parallel out _ _ 5445
8K serial In 'parallel out _ _."_
32K senal In'parallel out __ . _.
8K parallel In serial out _ _ ..
32K parallel In serial out _._
8K serial 111 serial out
.
32K serial 111 serial out _ _. __

5199
$260
$199
$260
$199
$260

expands
5139.95
5164.95
5269.95
5169.95
5199.95
5169.95
$199.95
$169.95
$199.95

MICROBUFFER
Practical Peripherals
Stand alone M/crobuflers
LIST
32K parallel in/parallel out _ _ $299
64K parallel in/parallel out _ _ $349
32K serial in/serial out
$299
64K serial in/serial out
$349
64K add-on board
$179

JADE

$229.95
$269.95
$229.95
$269.95
$149.95
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We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions.
Minimum prepaid order $15.00 California residents add 6'/2% tax. Export customers outside the US or Canada please
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges
via UPS Ground SOlt/lb. UPS Air $1.00/lb. minimum charge $3.00
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Guaranteed service, support, and fast delivery on the name brands you desire and ...
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20 MEGABYTE
Tape Back-up System
•
•
•
•

IBM PC. XT AT compatible
Low-power. half-height tape drive
Uses standard data cassettes
Uniaue flexible software allows choice
of file-by-file or complete mirror-image
back-up & retrieval
• 6 different file selection parameters
• Automatic error checking & correction
• Includes controller card & software
LIST

JADE

20 MB cassette back-up $995 $695.00
S895.00
45 MB %" tape back-up $1195
External 45 MB system $1495 $1095.00

5'

1:>

"

=;.
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c-

o

51350
51585
51795
51895
51800
52060
53298
53388
51000
51240

$699.95
$849.95
$899.95
$1099.95
$995.95
51299.95
$1849.95
$1999.95
$599.95
5749.95

KEYTRONICS KEYBOARDS
LIST
JADE
5150
5151
5152

5209
5299
5329

Modem phone 300 _ _ $149 $99.95
Modem phone 1200 _
$499' $299.95

--------,.-X-.. .

! " " i-

-

-

-

-

-

-

For DATA ENTRY

$159.95
$199.95
CALL

$479.95

360K DISK DRIVES
for IBM PC
Double sided. double denSity
Tandon 100-2
Teac 55B

$159.00 each
$129.00 each

360K Half height drive

$99.00 each

AST for IBM PC
Six Pak plus OK
Six Pak plus 64K
. Six Pak plus 256K
Six Pak plus 384K
Mega plus 64K
Mega plus 256K
Mega plus 512K
1/0 plus _
Graphpak

LIST

_

._

N A
5395
5695
_ 5945
$395
5665
51095
5/65
5790

•
•
•
•
•
•

Up to 3 Megabytes of RAM
Uses standard 64K or 256K chips
Has PAL for split addressing
Low power. IBM-A T high speed bus
One parallel & one serial port
Second serial port optional
JAD~
LIST

128K, 1 serial, 1 parallel $495 $395.00
Second serial port option - $59 $49.95

OMNI-READER
TEXT SCANNER

SALE PRICED AT

Plug-n-run. ready to go, complete with controller
card, data cable, and mounting hardware. totally
PC/XT compatible. faster than XT, handles 4
different operating systems, streamer tape back-up
available. External model includes cabinet & power
supply.
LIST
JADE
mbyte internal
mbyte external
mbyte internal
mbyte external
mbyte Internal
mbyte external
mbyte internal
external
mbyte Internal tape
mbyte external tape

IBM-AT Multi Function
Expansion Board

• Enters data at 160 cps
• Serial interface configured as a modem
• 300. 600. 1200. 2400. 4800. 9600 baud

10 Megabyte Hard Disk
for IBM PC $699.00

10
10
15
15
20
20
33
33
10
10

MODEM PHONE
• Speaker phone & direct connect
• Auto answer, auto disconnect
• 20 number x 18 digit memory

JAD

$249.95
$269.95
$399.95
5469.95
$269.95
$379.95
$699.95
$119.95
$574.95

Expansion Boards
for your IBM-AT
Ouadport-AT lS.IP
4 Serial port kit
Ouadmeg-AT / MEG
Ouadhleg-AT 2 MEG
Ouadmeg-A4 4 MEG
JADE AT-Expando plus
AT-Memory Master plus,
AST Advantage-AT
Bar Code Reader System
128K Upgrade Kit
20 Megabyte Hard disk
30 Megabyte hard disk

LIST

_ _ $/54
$139.95
$195
$179.95
52465 $1995.00
53995 $3195.00
57490
CALL
5495
$395.00
$429.00
5495
$449.00
5495
$695.00
5895
$169.00
5395
51790 $995.00
$1999 51495.00

PERSYST BOARDS

LIST

Mono display adapter
_ _ 5225
Mono display adapter wi parallel _ 5250
BoB Hi-res display adapter _. _ 5595
Time Spectrum SB 384 64K __ 5395

JADE

$189.95
$199.95
$469.95
$299.95

HIGH SPEED 8087 APU
List Price 5293 _

SALE PRICE $179.95

2400 BAUD MODEM
• 0-300, 1200, 2400 baud
• Bel/l03, 113, 212A, CCfTT V.22, V.22
• Auto baud, rediaf, and answer
• 8 LED status indicators
• Self test & speaker vofume control
• Looks like a Hayes smartmodem
• 1200 baud & 1200B modems also avail
'-IS r
Jade 1200
$399
$249.95
Jade 1200B IBM PC _
5299
$239.95
Jade 2400
5699
5449.95

HAYES Smartmodem
Sophisticated direct-connect auto-answeuauto
dial modem. touch tone or pulse dialing RS232C
mterface programmable
LIST
JADE
HAYES Smartmodem 2400 _ _ 5895
5649.95
HAYES Smartmodem 1200 _ _. 5699
$459.95
HAYES 1200B w/o Smartcom II _ 5539
$359.95
HAYES 1200B for IBM PC . . .~_ 5599
$389.95
HAYES Smartmodem 300 .
5289
$199.00
HAYES Hayes Cronograph _ _ 5249
$199.95
HAYES Micromodem 100
5399
$299.95
HAYES Micromodem lie .
5299
$239.95
HAYES Smartmodem lie
__ '. 5399
$249.95
HAYES PLEASE Software.
5395
$299.95
HAYES Smartcom II
_._~, 5/49
$99.95

'<

New! from JADE
IBM Multifunction Card

a-

Full one year warranty!!!

:;D
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QUADRAM for IBM PC

Up to 384K. parallel printer port. RS-232 senal port.
FREE serial cable. clock/calendar. RAM
disk/spooler and diagnostic software package
LIST
JADE
OK
$349 5198.95
64K
$449 $239.90
256K
$549 5349.90
384K
$649 $439.90

64K RAM Upgrade Kits

$29 95

~:~y~~r

High speed RAM upgrade kit with FREE! parity
(error detection) and one year warranty.
JADE
128K RAM Kit for AT
256K RAM Upgrade Kit

$359
$495

The _Best from EVER EX
G.aphics Edge
Graphics Pacer
Ever Graphics
Evercom Modem
Magic card OK
Magic card 384K

5499
$489
5289
5359
$275
$799

---- ----

-- ------ --- ----

®

256K.
two disk drives.
Monochrome card.
monitor. and printer port
"T1

'"
'"
§;

$1895.

OJ

~

$169.95
5179.95

MICROSOFT for IBM PC
LIST

JADE
5389.95
5379.95
5249.95
5299.95
5199.95
5399.95

Mouse with Word
Mouse

$495
$199

JADE
5339.95
5129.95

$1595.

PC

OPTION #1

JADE
Quadboard No RAM
$269 $234.95
Quadboard 64K
$395
$275.95
Quadboard 128K
$495
5319.95
Quadboard 256K
$595 5399.95
Quadboard 384K
$795
5469.95
Quadlink
$680 5449.95
Quad 512 plus 64K
$325 5239.95
Quad 512 plus 256K
$550 5359.95
Quad 512 plus 512K
$895
5549.95
Quadcolor I
$295
$209.95
Quadcolor II
$275
5199.95
Quad 2 MEG w/512K
$1195
$995.00
Quad 2 MEG w/1 mbyte _ _ $1995 51695.00
Quad 2 MEG wl2 mbyte _ _ 53495 52995.00
Pallette Master 256 colors
$695
5599.00
Quadgraph Graphics Card _ _ $499 5399.00
Quadvue IS, IP, C, monochrome _ $345 5299.00
Quadsprintdoub~r
$645
5549.00
$205 5189.00
576K Max PAQ w/64K
516K Max PAQ w/384K
$595
5349.00
Asher Voice & Data
$695
5599.00

256K, dual disk drives, and disk controller.

OPTION #2
256K.
two disk drives.
dIsk controller.
PGS color monitor.
color graphics card.
parallel port.

$2395.

Call us Toll Free!
& our experts will custom build
an IBM PC to satisfy your exact needs.

OPTION #3
256K expandable to 640K.
10 megabyte hard disk.
parallel port.
serial port.
clock/calendar.
RAM disk/spooler,
color card
Amdek 300G monitor

$2995.

IBM VIDEO BOARDS

LIST

Hercules Colof
_ ._ .. 5245
Hercules Graphic
5499
Plantronics Color plus
5549
Quadcolor I
5295
Quadcolor II
5275
$595
AST Monograph plus
5299
PC Peacock
PC 384K Genie OK
5395
$395
Paradise Graphics card
595
Paradise Module A
5275
Paradise Module B __ .
$599
Everex Graphics Edge

Hi-Res MONITORS
Amdek 300G
Amdek 300A __ .
Amdek 310A
Amdek Color 300 .
Amdek Color 500
Amdek Cotor 600
Amdek Color 700
PGS MAX-12
PGS HX·12 640x240
PGS SR-12 720x480
PGS Doubler board
14 inch Quadchrome II
Comrex CR6800 750x400
Gorilla Green
Gorilla Amber
JADE Hi-res Amber
JADE Hi-res Green
JADE Color RGB 640x240
JADE Color RGB 720x480

.JADE
5189.95
5339.95
5379.95
5209.95
5209.95
5449.95
5239.95
5249.95
5319.95
587.95
5239.95
5389.95

LIST

5179
5199

5230
_

5349
5525

$650
5799
$269
5699
5799
5299
5599
5649
599
5119
5199
5199
5699
.. 5799

5139.95
5149.95
5179.95
5249.95
5399.95
5469.95
5589.95
5199.95
5469.95
5649.95
5229.95
5499.95
5499.95
589.95
599.95
5139.95
5129.95
5349.95
5469.95

PRO MODEMs
from Prometheus

LIST

1200B tor IBM PC
1200B tor IBM PC w/sottware _
1200 RS·232 stand alone
1200A tor Apple
1200 Mac Pac for Macintosh . __

SHUGART SA 801R SS/DD
List $502
5359.00 ea 2 for 5349.99 ea.
SHUGART SA-851R DS/DD
List $605
5459.00 ea 2 for 5455.00 ea

ULTRA-VIOLET
EPROM ERASERS
Spectronics w/o timer
Spectronics with timer
Logical Devices

LIST

$99
$139
' $89

JADE
569.95
594.95
549.95

JADE
5249.95
5299.95
5369.95
5329.95
5389.95

ISOBAR
The ISOBAR looks like a standald mlllt,olltiet power
stnp but contains surge suppression circuitry and
built-In nOise filters. plus 15 amp CIICliit bl eaker
LIST
JADE
4 receptacle
.... .. __ _ 589 559.95
8 receptacle
__ _ _
599
569.95
UNINTERRUPTABLE POWER SUPPLY
A must for every computer system
425 Watt UPS

$539

5469.95

Bernoulli Boxes
from IOMEGA
5, 10 or 20 megabyte removeable cartridge mass
storage system with flexability not available in
hard disks.
51699.95
5 mbyte system/Macintosh _ $1896
10 mbyte system/IBM
$2695
52099.95
20 mbyte system/IBM
$3895
53099.95
$100
579.95
ExIra 10 mbyte cartridge

APPLE ACESSORIES
SHUGART SA 801 R

5375
$399
$494
5449
5495

Full Height Disk Drive
Half Height Disk Drive
Controller
CP/M 3.0 Card
ALS Z Engine
16K RAM Card
Best &0 Column Card
Printer Card, & Cable
Fan w/surge protect
Koala Pad
Grappler Plus
Buffered Grappler/16K
Disk Drive for Apple lie
10 Meg Hard Disk

LIST

$299
$249

$100
$399
5299
599
5219

5109
599
5125
5175
5245
5299
51495

JADE
5149.95
5149.95
579.95
5269.95
5145.95
539.95
5139.95
549.95
559.95
589.95
5119.95
5175.95
5159.95
5895.00

'"
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Place Orders Toll Free!

Los Angeles Area

'"

Continental U.S.A.

Inside California

(213) 973-7707

....

(800) 421-5500

(800) 262-1710
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Computer Products

4901 West Rosecrans Ave. Hawthorne, California 90250

PCjr-l Enhanced Model
$799
Includes 128K RAM (expands 10 S12K) 1 ea 360K
Floppy. 2 ea Cart Slots. New Kybd
PCjr-2 Enlry Model
$499
Includes 64K RAM (expands to S12K) 2 ea Carl
Siois. New Kybd
PCjr-J All features 01
"Enhanced Model" Plus
S1239
IBM Coror Monitor
Free Software Includes BasIC Cartridge. Word
Processor and DOS 2 1
PCjr-4 All features of
"Enhanced Model" Plus . . . . . . . . . . . . .. S1499
IBM Color Monitor and Internal Modem Free
Carrying Case and Software

PCjr ACCESSORIES
Color Display
Printer Adapter
Compact Printer (Thermal)
Half Helghl 360K
Disk Dnve
Senal Adapter Cable
Color Display Cable
Keyboard Cord
TV Connector
Carrying Case
Game Control Adapter
JoyStiCk

Hands on BasIc
BasIC Cartndge
Internal Modem
Mouse
Addillonal Memory

list
$429
$99
$175

our pnce
$365
$87
S160

$480
$25
$20
$20
$30
$60
$45
$40
$17 50
$75
$199
$195
$295

S399
$23
S18
$18
$28
$55
$41
S36
S16
$70
S175
S175
S250

Daisywriler 2000-48K Buffer. 20 to
40 CPS Ltr Qual.
$999
Diablo 620 API (2SCPS) . . . . . . . . . . • . . . . $749
Diablo 630 API (40CPS) . . . . . • • . . • . . . . $1549
Diablo 630 ECSIIBM or API . . • . . . . • . . . $1649
Epson FX-80 (160 CPS - 10" GraphtraxITractor) . . . . . . . . . . . . • . . . . $399
Epson FX·l00 (160 CPS - 15"Graphlrax/Tractor)
.
$649
Juki 6100 (18 CPS - D,ablo CompatIble
DaIsywheel)
_. _
.
$419
Juki 6300 (40 CPS - 16" - 3K Buffer
Upgrade to 15K) . . . . . . . . . . . . . . . • . . . $799
Okidata 82a (120CPS -10") • . . . . . . . . • . . . $319
Okidata 83a (120CPS - 15") . . . • . . . . • . . . $569
Okidata 92a (160CPS - 10") . . . • . . . . • . . . $399
Okidata 93a (160CPS - 15") . . . . . . . . • . . . $649
Okidata 84p (200CPS - 15") . . . • • • . . . . . . $729
Okidata 84S (200CPS - 15") . . . . • . . . . . . . $849
Okidata 2350P
$1895
Okidata 241 OP
$1895
Panasonic 1091 (120 CPS - LogIC
Seeking Head - Runs Faster than
FX-80-Par Port - Double Strike
SWitch· WIth Tractor
.
S299
C.lTOH 8510A Pro·Writer 1 or
$339
Image Writer
Diablo D-25 (NEW)/2S CPS
$595
$579
Epson JX-801160 CPSI7 Color
$1249
Epson LQ1500/Par/Letter Quality
$449
Panasonic KXP 1092
180 CPS/33 CPS Corres.
Toshiba P-13401112 CPS/S4CPS
$695
Letter Quality
Toshiba P·1351
(192CPS/ t 20CPS L1r)
$1299

PC JR. MEMORY BOARDS
Impulse 110 Jr. Memory Cards
has 220K RAM expandable 10 512K. Par port. clock,
RAM disk & spooler
With 64K .
With 128K .
With 256K .
wllh 512K .

165
169

CDC 9409 DS/DD 360K
MIT M·4853 1/2 HGT

SHUGART SA4S5L DSIDD 360K
155
5" 1/2 HGT
TAN DON TM100-1A SSIDD 160K
150
5" Full Size
TANDON TM100-2A DSIDD 360K
155
5" Full Size
TAN DON TM·l01-4 Quad 720K
5" Full Size
280
TEAC FD5SB DSIDD 360K
1/2 H
135
TEAC FD55F Quad 720K
1/2 H

160
159

149
140

t4S

140

140

130

145

140

270

260

129

t 19

III DTL-002 Holds 2 ea
S" Thlnllne W/P S
.
III FDE-002 2 ea 8" Std SIZe
Hortzontally wi P S
OTC DDC88V28 Holds 2 ea 8" Sid
Slze/Vert w/P S

Daisywriter 2000 81·01 Tractor
Diablo 620 Tractor . . . • . . . . . . . . . • . . . .
Diablo 630 Tractor . . . . . . . . . . . . . • . . . .
Juki 6100 Tractor . . . . . . . . . . . . . . • • . . . $139
Juki 6100 Serial Inlertace . . . . . . . . . • . . . . . $65
Okidata 82/92 Tractor . . . . . . . . . . . • . . . . . $60
Okidata 5ertallnterface w/2K
Bufter (92 & 93) . . . . . . . . . . . • . . • • . . . $129
Okidata Oklgraph I . . . . • . . . . . . . . . . . . . . $55
Okidata Oklgraph II . . . . • . . . . . . . . . . . . . . $60
Star Gemini 10X or 15X Senal Board
w/4K Bufter . . . . . . . . . . . . . . . . . • . . . $129
Toshiba 1351 Tractor Feed
$195

MBC 555-2' - 128K RAM (Expands to 2S6K)
2 ea. DS/DD 112 HGT Drove. Par port.
Speaker and Joystick port. Display.
Keyboard & FollOWing Software:
Wordstar
Mallmerge
Easywriter
Spellstar
Calcstar
Infostar
MS-DOS 2.11

$1089

SANYO DRIVE UPGRADE
Double Your Storage by Add,ng
2 ea Teac FDSS8 With software
lor only . . . . . . . . . . . . . • • . . . . . . . . . . 5339
Sanyo Serial Porl . . . . • . . . . . . . . . . . . . . . 565
128K Memory ExpanSIon for Sanyo
569
RGB Cable . . . . . . . . . • . . . . . . . . . . . . $19.95
Copy link Software IUS Dlgllal
for Modem)
589
RGB MONITOR
$289

13" (460x240)

APPLE PRODUCTS
$30
16K RAM Card
.
Grappler ..
$119
Grappler'" 16K .........................
$179
$199
ALS CPM 3.0
ALS Printermate .........••.••..••.••...
$60
ALS Z-Engine
.
$139
Viewmax ao (2 or 2,,) ......••.••..••.••...
$149
View max aOE (w 164K)
$139
Micro·SC1 A2 Drive .......•..•...•.••.
$189
Micro·SC1 A2 Controller
$69
Apple 2C Drive Adapter ................... $21.95
Apple 2C Serial Cable
....... $21.95
Apple 2C Par Interface
$89
. . . . .. . .•. . .

QT 8" MAINFRAME
• PrOVISIon lor any 2·8" dnves (hard or floppy)
Desk Top Version
OTC-MF . 006 (6 Slo' MB) ... _ . . . . . . ..
$575
QTC-MF . 008 (8 Slot MBI . . . . . .
$625
QTC-MF . 0012/12 Slot MB)
$675
All maInframes have EMI fIlter. 2 AC outlets. 15 ea
0825.2ea 50 pm. 2 ea 34 pm. 1 ea Centronlc cutoutS.
power supply for 8" MF (-SVtA/·SVSA/·8V14A/
. 16V3A/·24VSA)

AllowS you to SWitch
from letter quality to Dot Matnx
by flip of SWitch
SCN-2/Two Position CentronICs Par
to CentronIcs Par
.
SCN-4/Four Position Cen Par
to Cen Par
.
SRS-2/Two POSition Senal to Senal ..
SRS-4/Four POSition Senal to Senal

. .. S99

w/card bare card
Siois
Bare Bd
A· T
cage
cage
4
520
15%
15%
$20
6
$25
15%
15%
$22
8
S30
15%
15%
$31
12
S35
15%
15%
$41
18
S50
15%
15%
$50
22
$65
15%
$75
All card cages Will accommodate a 4" fan
Add $2000 lor 1 fan - Add $3000 tor 2 tans

S169
$189
$289

5';''' CABINETS
HDS-OOl - w/P S for 2 Thlnllne Hard Disk
HD5·002 - w/P S lor 2 Full Size Hard Disk
or Tape 8ack·up
JMR DDC5H wI P 5 HOrtz for 1 ea
Std Size
PC DDC5V W P S Vert for 1 ea
Sid S'7e
.
PC DDCSSV w P S Vert tor 2 ea
SId Size

S189
S209
S55
S55
S85

SLlMLlNE 5'!4" CABINET
JMR DDCSSH 1/2 w/P S Hom lor 2 ea
1/2 HGT
.
PC DDCSSV 1/2 w/P S Vert lor 2 ea
Drtves
.

.

S75

Compaq Portable· 256K/2ea. 360K F D.
Compaq Desk Pro 2
2S6K/2 ea. 360K F.D.
Columbia 1600·1

$2295
$2295
S1995

Best Bare Board Set Available
OTC-SBC 2/4 CPU (SBC 880)
OTC-EXP, III 256K (CT256) Memory bd.l
Expandable to 1 MG
OTC-FDG 5/8 Floppy disk controller
Bare Board Set
$175
1) Includes manuals & assembly instructions
2) Parts available 3) Monitor & Bl0S available

S75

TOLL FR

1-800-545-2633

Inqulr) 12;

Terms:
We accept MC, Visa (3% handling charge on AMEX only), Wire transfer, and Purchase Orders from
qualified firms. All returns without RMA are subject to 20% restocking charge. Utah residents pay
5.75% sales tax. Call for freight charges. Prices subject to change and are in U.S. Currency only.
MINIMUM ORDER '15.00
UPS Red Label
1 day delivery
UPS Surface
Min. 3 to 10 day delivery
UPS Blue Label
3 day delivery

:
IBM PC-1 Includes 64K, RAM,
1 ea. 360K FD, KB
$1449
IBM PC-2 64K RAM, 2 ea
360K FD, KB

$1599

IBM PC-22 256K RAM, 2 ea
360K FD, KB

$1699

IBM PC-3 256K RAM, 2 ea
360K FD, IBM Mono Display,
$2129
IBM Mono Card, KB
IBM PC-33 256K RAM, 2 ea 360K FD,
Color Bd. Monitor, KB
$2049
IBM PC-4 256K RAM, 2 ea 360K FD,
Everex Graphics Edge,
Quimax PX4, KB
$2549

AST 6 Pak+ w/64K (Expands to 384K) has Par,
$259
Serial. Clk. RAM DIsk. Spooler
AST 6 Pak+ w/384K Plus all
above features
$449
P.C. WARE "256K RAM" w/O RAM
P.C. WARE "256K RAM" w/64K RAM

3 TIMES SPEED OF XT
IBM-AT (Base Model) includes 256K RAM.
1.2 MB FD.. Clk/Cal. 8 Slots.
Keylock, KB
. $3900
IBM-AT (Enhanced) includes 512K RAM.
1.2 MB FD, 20 MB Fixed Drive.
Ser / Par Port, 8 Slots. Keylock, KB ..... $5700

AT ADD-ON DRIVES
20MG Hard Disk.
$1295
30MG Hard Disk.
$1695
1.2 MG FD. w/RaHs
.................. $329
360K F.D. w / Rails
$229
AT

ADD-ON MEMORY BOARD

* STS "Rio Grande" w/128K
Expands to 1.5MG
Has ParlSer/Optional Serial & GP
'* STB "Grand Byte" w/128K
Expands to 2 MG

$119
$159

"Ouadboard 384" w/64K (Expands to 384K)
has Par, Serial. Clk. RAM DISk,
Spooler, Game Port
$269
"Ouadboard 384" w/384K and all
above features . . . . . . . . . . . . . . . • • . .. $459

Anchor Mark XII - External-Direct ConneclHayes Commands Includes Serial CableAuto Answer & Dial
Hayes 1200 - External-Direct Connect
Hayes 1200B - Internal for IBM
with Software
Popcom X100 External 300/1200. Auto Answerl

$359

$299

5239
$479
S399

Auto Dial (20% more features than

Hayes 1200)
ONLY $319
Pro-Modem 1200 - External-Direct Connectw/Clock - Hayes Commands Auto Answer and Dial
.
Amdek 300A ....••..•...
Amdek 310A

MONO CARDS
IBM Monochrome w/Par Port. . . . . . . . . . . ..

$229

HERCULES Graphics Card

$329

PERSYST Monochrome w/Par Port

$199

COLOR CARDS
Hi-Res, 14" Screen Tilt & Swivel
DM14A (Amber) .
DM14G (Green)
PX-IV (4) - Hi-Res RGB w/Switch
to convert to green for Word Processing
w/THt & Swivel Base

IBM Color Graphics
$219
CALL
AST Monograph w/Par, Ser. elk.
EVEREX "Graphics Edge"
Runs Mono & AGB Color at same time (640X200)
16 Color/Hi-Res Mono/Par Port BOx25

(Better than Princeton HX-12)

PARADISE "Multi-Display" w/Par
$319
Paradise "Modular Card" .
$345
Modular A ......................•...
588
Modular B
$240
STe "Graphic's Plus 2"
Composite, Mono, RGB/50% Faster Scroll/Flicker

or 132x44
HERCULES Color. .

10, 15, 22 and 30 MG Hard Disk
Subsystems
Plug In controller and have instant Mass Storage l

FOC (Controls up to 4 ea. 5")
Maynard "Sandstar:' FOC ..
(5" or 8" w/Ability to add Par, Serial,
Clock. Game Port or Hard Disk Modules)

'. $119
$219

ALPHA-OMEGA HARD DISK
TURBO 20 20MG Hard Disk w/Cont .
TURBO 10 10MG Hard Disk w/Cont
TURBO lOT 10MG Hard Disk w/Controller
and Tape Backup
.
COGITO 10MG Hard Disk
COGITO 20MG Hard Disk'

$1795
$749
$1495
$539
$1199

• 3 times faster than XT
• Boot from hard disk
• Fully PC or XT compatible
Size
10 MB
15 MB
22 MB
33 MB

Internal

$749
$989
$1349
$1769

External
$889
$1089
$1529
$1889

10 MG TAPE STREAMER
.10 MG Streamer Tape back-up

Internal Stream 1/2 HGT
External Stream (w I Power Supply
and case) (1/2 HGT)
10.38 MG Tape Cartridge

• Back-up in 8 min.
$899
$995
'. $29

$399
$199

Free/(320x200) 16/(640x200) 4/(640x352)
Mono.
reCMAR "Graphics Master"

$349

128K RAM/(640x400) 16/(720x480)4
RGB and Mono .

$499

IBM MISCELLANEOUS
IBM Memory Upgrade Kit (64K)
$32
P.C. Ware Serial Board
$79
P.C. Ware Par Board
$75
P.C. Ware Clock/Calendar . . . • • . . . . • . . . . $59
Math Co-Processor - 8087 ... _ • . . . . . . . . $149
IBM DOS 2.1 . . . . . . . . . . . . . • . . . . . . . . . $57
IBM DOS 3.0 . . . . . . . . . . . . . • . . . .
$60
LOTUS 1-2-3
$299

.
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TELETYPE
MODEL 40

The NEG J(;·1401D IS a 13" medium/high resolullon AGB moMor
sUItable lor use with the Sanyo MBC-550/555 Of the 18M/PC. The
mamlor features a resolution 01400 dots by 240 lines. Colors available
are Red. Green, Blue. Yellow. Cyan, Magenta, Black and While.
These monitors are currently being used In apphcalJons far more
cnllcallhan ffilcfooomputers
The NEC moMor cames the Litton-Monroe label and was originally
scheduled for use In theIr' OffIce altha Future" equIpment A change
In Monroe's markellnQ strategy has made these uMs excess InvenlOry which were sold to Califorma Digital. We are offering these prime
"new" AGB monitors at a fractIOn 01 their original cost Sanyo compahble NEG-1401/S. 18M/PIC Computer compallble NEC-1401/PC

MONITORS
BMC-12A

BMC-l2EN
AMK-JOOG
AMK·300A
AUK-3IOA
ZTH-122
ZTH·ZI23
NEe-JBl201
NEC-JBI2'60
CON·BW9

NEC-1401 X
BMC-919\
BMC·9191M
NEC·1203
NEC·JCI215
ZTH·ZI35
AMK·1oo
AMK-200
AMK·3OO
PRN·HXI2

HIgh 13 RGB
~-K:AU9191UCo6orCOTl
Vldeow.ltlsoond
BMC 9191M AGBde$lg'eCIlOf use .... ,th me IBMoornpulet
NECJCI203OM. RGBoolormonrlOf
NECJC1215c:01or compo$Il
Zerlllh ZVM135 RGB /I. composole su'laDle lor IBM PC
Amdek Color I, 13 com
l video
AmOMlCokJl'U. 13 RGBhlfeso!ul1()fl
AmOeIo Color In· 13 AGB mednJm ,e5(ltu111()fl
Pnnce!ooHX-12RGBIBM PCcompalJble

5900

25900

23895
37900
69900
33900
47500

299 00
41995
359 95
478 95

25900

$TR·Gl0X
STR·G15X
STA·DlO
VST-CSOFT
TOS-1351
OKI-82A
OKI·92A
QKI·83A
OKI·84A
EPS,AXao
EPS·FXao
EPS·FXloo
EPS·101SOO
ADX.962QB

112900

Prowrlter8510palaJJel9', paper
P'OWflte, U, paranel 15 paper graphICS
Dataprowcls 8-600-3, band pnn'e, 600 LPM
Prlf'ltrorllll P300 high speec:I prlllier 300 ~nes per mlllUte
Prll'llrorllll P600 ultJa high speed 600 lines per fTlIf1Ute

PRO·85tOP
PAO·2P
DPS-B600
PTX·P300
PTX·P6(X)

35900
68900
698500
399500

36500
39900
17900
149500

Sdver Reed EXP550 17 Ow,/sec par llI'II8riace
Otablo63040char/aec senaI
OIab10620.propot1JOnalspacng hOt'z & ver1 lab 20cps
J\lkI6100 18 char lsec SPECIAL
Br()(hetHA1Asenal..,terlace
StaMntet Fl0senal. 40challsec
StarwnlerFl0parallel.40c:nar'5eC
ComreJi CR2 5k bulfef proportJOnal SPKW't9 par I

SflD-EXP550
oeL-630
oeL-620

~~~.~4=~2Op:i~~::'l

~g:~P500

JUK·6100
BTH·HA1S
PAQ-FIOS
PRO-FloP

CRX-eR2P

The Eagle IIEI2 Computer features a 12 non-glare gleen phosphor
CRT Iypewfller style keyboard With separate numenc cluster ThIs
unit provIdes two 5 1/4 .dnves for a combined storage capacny of 780
K/Byte The computer containS a 4Mhz Z-80A. DMA dt Interface.
two RS-232C senal pons. CentronICS pnnter Interlace. along With an
aUXIliary parallel port
Software Included conSists of ULTRACALC electronIC spread sheet.
SPELLBINDER word processor. CBASIC2. CP/M 2 2, and an exclusIve Eagle menu dnven utility package
These unilS are all 'factory new and are being offered far below their

~P~::~C~~I~es~t~4~~ o~~~~tour opportunity

25900
43900

62900
117900

579500

'795 00
'795 00
'59900
99500
'5900
65900
176500
77500

,..
The Prometheus Promodem t 200 IS best value that we have seen In a
300/1200 baud modem, ThIS Hayes compatible modem features
completely unanended operation, auto answer/auto dial and even
Includes "redIal number when busy" Internal diagnostICs makes the
Premodern 1200 an easy modem to InSlall Help commands, realtime
ck>ck and Intemal speaker add to the ease of use of !hIS umt.
An optional processor accessory allows ballery back up, extra memory space for sloOO9 additional phone numbers. messages recetved,
and can act as a transler buffer when exchanging programs_
The Alphanumenc display optlOO allows messages saved to be dlsptayed when they were receIVed. diagnostic lest results, numbers In
the dIrectory, as well as modem status

42900
60500
112500
112500
'9500

MODEMS

TERMINALS
Freedom 100. spill $Cfll8fl, detatchaDle keyboard
Oume 102 green phosphor lermmaI

Hayes Chr

Ampell o,alc9Je 125 green screen,
Ampex OiaJouge 175 amber screen, two page. tunc. keys
Wyse SO, 14 green phosphor
Wyse 300. E9lt cdor osplay split sc,een
ZElfllth 29 tl!lmW\al. VTS2 c;:ornpatobte detatch.bIe ke)tXIard
TeleVldeo910 PIus.1;Jloctl; mode
TeIevtdeo 925. detalchable keyboard 22IUflCbOn keys
TeleVld80950. grapOlcchar .SplltSCIeell, 22lunc
Televtdeo970.14 green. 132 column, European

L1B-Floo
APX·Dl25G
APX·D175A

WVS·so

WYS-300

ZTH-=

TVI-91oP
TVI-925
TVI·950
TVI·970

frel~~\;?~I~t~x~~~~k$795. Model 40 CRT Terminal $395
• Both printer and terminal $1065 •

OLYMPIA

Com~uter Printer

T pewriter

119

and

1

-

The Olympia orporatlOn has JUSI released two new typewflters With built In CentronICS
pnnter Interface These word proceSSIng printers are the Ideal answer 10 your pefsonal
correspondence needs
The Compact 2 pnnts at 14 characters per second and IS prICed at $459 OLY-C2 The Orbtt
XP. pIctured above. pnnts al 10 characters per second and IS pnced al only $339 OLYXPl Both machines are eqUiped With 2 K/byte pflnter buffers and a 11ft off correcllon key

RefurnDla
Smalll Hi'SellDul

'RA(JON

119 1119

929 00

57900
'02900

type Model 40 printer has a proprietary serial Teletype SSI
interface and DIP switches are provided for setting baud rates to
9600. The printer requires special support software when connecting directly to a mainframe. call for technical support.
The Model 40 CRT terminal has a RS-232 and current loop
serial interface as well as a printer port that supports the Model
40 printer. This terminal features block mode. full screen editing
as well as DC l/DC3 select capabilities_
All Teletype equipment is fully inspected by our engineering
department before shipment. These peripherals are shipped

1

55900

CTS 212AH 1200 baud. autod,al
S.gnaJmanMark 12. 1200 baud. HayescompalJbM
5lgnaJman MarlI1, dorect COIYlect WIth lemw'IaI cable
Hayes Smart Modem 1200 baud autoitf1SWel' at.COdlaI
Hayes 12006Joruse WlihItleIBM PC. 1200 baud

OUM-102

10 purchase a

ProModem 1200

32900
39900

WORD PROCESSING PRINTERS
NEc-nlO
NEC·7730
NEC·3550

7;'

•

&

PROM ETH EUS

Slar Gemlrn·l0X 120 char/sec
$larGemlnl·15X, ,OOcharlsec 15 paper
Slar Gemll'll Delta 10, lBOChar/sec
Star Coo. 80FT InCllOfl & lractor
TO$hlba P1351. 192 char/sec leiter quality
Oklda'a 82A $&fIal /I. pa,alle!91 2' paper
Okldala 92A parallel II'ltertace. 160 charf5eC
OkI(ia18 8JA /I. pa,alle!t5· paper
0k,data 84A A parallel 15 paper
Epson AX·SOlO· 120 Char/sec
Epson FX80. 10 160 char lsec. wIlh graph1fBJ;
EpsonFX 100 15 160 char IsecwllhgraptmBll
EpSOI'lL01SOO.15'corespondenCeQuality
EpsonJX80Colorpul'ller

NEC7710 55cnar/se<:ond.senallntertace
NEC7730 55 char/sec, par'llnter1ace
NEC3S50 popular PI'~~' deSlgl\ed lor me IBM/PC

'81J~

8995
8995
'5900

MATRIX PRINTERS

Z:~:~~~~~II~~h~al

~LE
ea t.;I

11900

PRINTERS

~~:=B

~~rsn~~i~~I~~a~~~dabro~~~~:~~~F~~~~~~·1

forms feed controller
that ailows for quick change of various form lenghts. The Tele-

7895
11900
12895
13895
15895

COLOR
NECJC140lD

The Teletype peripherals are continuous heavy dUty communication equipment that have recently come off lease from aCado
Computer customer. It is seldom that California Digital becomes
involved in the marketing of USED products but we felt that
these peripherals represented such an exceptional value that
we had to offer this equipment to our cUSlOmers.
The full character chain printer is capable of printing text in
excess of 300 lines per minute. This printer, long used in high
speed mini-computer applications. will provide the small business user with good quality multi-part printouts at speeds that

~~:=u~ro~~~~autodlat
&Ph.

M1e & date

31900
25900

7500
<7900
'2900
22900
27900
'9900
33900
27900
22900

moo

38900
59500

16900

21900
35900
11500

,

Compaltble With most RadIO Shack Color
puter software The world famous Dragon
computer IS now available In the UnIled States Manufactured by the Tano Corp under
license 01 the BnMh Broadcasting Company The Dragon comes complete wltll64K Byte of
memory. serial modem pan along With a Centronics prmter Intertace. ThiS umque mIcrocomputer features Motorola's advanced 6809E microprocessor and comes Slandard With
Microsoft Color BasiC. data base manager. and a complete word processing package ThB
computer outputs color compoSite Video along With A.F. Video Ihat allows the unllto be used
In con/unctIOn With any color teleVISion ThIs IS the Ideal low cost computer to be used With
any dIal up Information system such as the Source. Western Union s EasyLmk or any other
time share service
------~-._----

Shu~art
604 WINCHESTER

1

159

These 6.7 Megabyte drives are new Units recently released by the Shugart diVISion of Xerox,
The Shugart 604 IS fully 506 Industry compallble. Each drive IS tested before
shipmenl and is supplied With a 90 day warranty_ SHU-604

Gall for an IBM PG system custom enhanced to meet all }Uur business needs.

Printers:

.IX"

EPSOM
116Ocps, 10", 8 colors)
BEST PllICE
EPSON FX-80 16Ocps, 10")
.. .
S425
EPSOM FX-100 (16Ocps, 15") .. .. . . .. .
S625
EPSON FX-l00 + (l6Ocps, 15", near La)
S625
EPSON RX-80 (l00Cps, 10"). . . . . . . . . . . . . .. .
$245
EPSON RX-80fIT PLUS (l00Cps, 10" w/platten,
near La)
S295
EPSON RX-l00 (100Cps, 15" while they last) . . . '" . S425
EPSOM LQ-l500 (La dot matrix w/ par interface) ..... CAl1.
OKIDATA ML92116Ocps, 10"1" .
. S425
OlUOATA Ml93 l6Ocps,15" .
. S625
OKIOATA MI..I4 200cps, 15") . . .. . . .
. S725
OKIllATA PACEMAfII( 2410 (35Ocps. 15").
. .. S1995
GEM1110X (12Ocps, 10"1' . .. .... .
$275
GEMINI15X (12Ocps, 15" .. . . . .. . .. .. .. .. .. . .
S395
DATAI'ROOUCTS 8010 (18Ocps. dOl matrix, 10")
CAl1.
~ATAPRODUCTS 8020 !18Ocps, dol matnx, 15"),
CAl1.
DATAPRODUCTS 8050 200cps, dOl matrix, 15') . . .. CAl1.
DATAPRODUCTS 8070 400Cps. dOl matrix, 15", La) . CAl1.
FLORIDA DATA PRINTERS (High speed. durable)
CAl1.
TOSHIBA P1340 (La dot matnx. 10").
. .. $145
TOSHIBA P1351 (La dol matrix, 15"). .
$1295
Tl-855 (La dot matrix wlfont cart). ... . PRICE REDUCT10N
DIABLO 630API (4Ocps La) . . . . . . . . .
. S1li95
DIABLO 630ECS (192 chars on wheel)
$1995
NEC 2050 !DUrable. low cost La)
BEST PRICE
NEC 3550 33cps LOI'
NEW lOW PRICE
NEC 7730 55cps La
NEW lOW PRICE
NEC 8850 Fast La from the people setting standards) . CAl1.
C.ITOH Al0 (New letter Quality)
CAl1.
C.lTOH STARWRITER (4Ocps La)
.. S1025
C.IlDH PRINTMASTER (55cps La) ..
$1325
QUME lETTER PRO 20 (New. nice). .
. .. CAl1.
auME SPRINT 1140 l4lJcps LOI . . ..
. CAl1.
OUME SPRINT 1155 55cps La ....
. .... CAl1.
BROTHER HR-15 (13cps La. 10"). .
. S395
BROTHER HR·25 (23cps La, 15::1'
. ........ $&75
BROTllER HR-35 (32cps La. 15
. . S895
COMREX, DYNAX PRINTERS
CAl1.

CALL FOR ADD-oN TRACTDR$ , CUT SHEET FEEDERS

Miscellaneous:

Plotters:

POLAROID PAlETTE
(Makes IlifllssllHs from PC'sl .. BEST PRICE
ORCHID PC TURIO (80186 coprocessor-runs at 8MHz) .. CAlL
KEYTRONIC 5151 KEYBOARD (Sep. cursor keys)
$199
MOUSE SYSTEMS (Optical mouse, runs LOTUS)
$139
MICROSOFT SERIAL OR BUS MOUSE (w/software) .. $139
ISOIAR SURGE PROTECTORS (4 & 8 plug)
$49/$69
POWER BACK-UP (200 & 425 watts)
$269/$499
MICROFAZER (8-128K ~nnt bUller)
from $139
ASHER by OUADRAM (Electronic tickler, more) .... CAlL
SANTA ClARA PC TERMINAL (Smart terminalS plus) .. CAl1.

HP7470 .. 7475 PllJl'TERS
HOUSTON INSTRUMENTS (Full Une) . . . .
AMDEK AMPLOT II (8 Pen, does 0Yef1ays1

Diskettes:
VERBATIM:
SS/DD Box
$24- Case
DSIDD Box
$29-Case
FOR DYSAN, MAXELL, 3M .. _.. _

$199
$249
CALL

Floppy Disk Drives:
TANDONTM 100·2
,
$179
SHUGART SA 455-2 . . . . .
. .. $149
PORTABLE HALF HEIGHTS. . . . . . • . • . • . . . •. .. $159
CDC FULL HEIGHTS. ,
$169

Multifunction Boards:
llUADMEG (at men10IY up to 4MB RAM) , . " .. , ... CAl1.
OUAQBCWlD (64K-384K,S,P'G,CiC,br.det) .... $269/459
OUADPORT (5eriaI & parallel w/option of 4

more serial) .,

,

CAl1.

AST ADVANTAGE (ups ATs RAM to 3MB wlport)
CAl1.
AST 6-PAK (64-384K,S,P,~,opt G)
, , $269/459
AST ME6APl.IJS (64-512K ,S.CiC,opt S,P'G,K) .. from $269
AST IiO PlUS (S,CiC,opt S,P,GI
,
~ $139
ORCIIO IIlOSSOM (64-384K S,P,CiC, opt PC Nell.. $249
TECMAR CAPTAIN (64-384K,S.P,C/C), "
from $259
BABY BLUE II (64-256K,Z80B,2S,P,C/C)
from $429
PERSYST Time Spectrum (64-384K,S,
P,Clc, 2 yr. wrty),
,
$279
NEW PROFIT RAM ELITE & PLUS (64-512K,2S or
S&P,C/C)
, .. , ,
, .. , .. ,
, . , CALL
MAYNARD SANDSTAR MODUlAR BOARDS
CALL

~~..li.'~R:=R~.~~:~).~
Hard Disk Drives:

PEACHTREE PERIPHERALS 10MB internal & external .. SI!I5
PEACHTREE PERIPHEIW.S P-JO AT .. P-50 AT
CALl
EVEREX 10MB intemal..
CALl
MAYNARD 10MB intemal. .
.
CAl1.
MAYNARD 30MB internal
S21!5
MAYNARD MAYNSTREAM lPaI1IbIe tape bIdl-up)
CAl1.
MITSUBISHI (10MB & 25MB wltape)
CAl1.
SYSGEN 10MB HARD DISK (wltape back up) , ,
S23!I6
SYSGEN 20MlI HARD DISK (wltape back up)
S2II6
SYSGEN IMAGE 10 minute XI tape back up
,. ~
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AND TALLGRASS IWCES

HARD
DISKS

IBM PC wl256K, 2 360K drives, controller,
CoIorlGrapIlics adapter, HX-12 color monitor. .. $2495

462

CAlL
. . CAll
CAll
. .. CAll

Monitors:

IBMPCs
S2795

(These systems are brand new, fully tested and burned in
fully warranteed for 90 days AIW ARE ALWAYS IN

$115
CAlL
CALL
CALL

AMDEK COLOR nO(No glare, no flicker ultra
hi/res)
"
,
$571
AMDEK COLOR 700 lNew ultra hi/res RGB)
, . $475
AMDEK COLOR &00 New hi/res RGB w/audio)
$42t
AMDEK 300 A allll G (Amller or Ireen)_ .... $141/$131
AMDEK COLOR 500, 400, 300 (New hi/res RGB) . CAll
AMDEK 31DA (Amber, dart non-Ilare lillie)
$lit
PGS SR-12 ~690X480 non-interlaced)
, ,$519
PGS HX-12 690x480 interlaced)
$CIt
PGSMAX-l (720x350mono) .. ,
,
CAll
KIMTRON TEFlMINALS
lEST PRICE

11M PC wl256K, 2 360K drives, cootroller,
Monochrome! Printer adapter, Amdek 310A ..... $2195

STOCKI)

..

Emulation Boards:
IRMA BY DCA j3278 Terminal Emulation)
IRMALINE (32 8 RJE)
IRMALETTE (Use with Irmaline)
IRMAPRINT (3287 emulation)
,
IRMACOM (3274, 3276 Controller,
3770, 2780, 3780 RJE)
FORTE DATA SYSTEM,
,...
TECHLAND BLUE LYNX 3270 & 5251. .
AST PCOX. SNA, BSC, 3780, 5251 . . .

CALL FOR TfCfrfAR,

11M PC wl256K, 2 ~ ht. 360K drives,
controller, 10MB hard disk w/auto boot

CALl
CALl

ADD-ONS & UPGRADES

•
•
•
•

INTERNAULOW POWER
EXTERNAUMASS STORAGE
ARCHIVE TAPE BACK-UP
REMOVABLE MEDIA
Inquiry 258

111111111111111111111111111111111111111111
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Call for an IBM PC system custom enhanced to meet all your business needs.

Chips:

Software:

RAM UPGRADE (Set 0191
_S39
128K RAM (AT Upgrade)
BEST PRICE
256K RAM.
.
BEST PRICE
8087-3 (High Speed Math) . . . . . . . .
. ... $169
80287 (AT High Speed Math). . . . .
.CAlL
WI: ARE CHIP BROKERS. ASK FOR OUAHllTY PRICES

SYMPHONY (New from LOTU.S) .... BEST PRICE-CALL
FRAMEWORK (New from ASHtON-TATE) .. BEST PRICE
MULTIMATE (Emulates WANG dedieated WPI
$279
SAMNA WORD III ("Ultra-WANG")
$295
WORDSTAR PRO·PAK (WS/CS/MM/SllTutor)
5279
MICROSOFT WORD w/MOUSE
(4th generation WP)
$289
VOLKSWRITER DEWXE wlTextmerve
_
$179
BANK STREET WRITER .. ,
·SS9
EASYWRITER II SYSTEM (-writer,-speller,-mailer) CALL
SUPERCALC 3 (Belter graphs than LOTUS) BESl' PRICE
PFS Write, File and Graph ... each $99.Reporl .,. $79
OPEN ACCESS (Proven Integrated Package) ..... CAlL
dBASE II " III (From Ashton-Tate)
52991$375
KNOWLEDGEMAN (Version 1.06)
$299
RBASE 4000 & 6000 (Use wiCLOUT. REPORT WRITER) .. . CALL
POWER BASE (Relational. hierarchical)
$279
CIP (New and fantastic l )
CALL
DAYFLOW (Enhance with REPORTFLO) .. . . . . . CALL
OZ (from Fox & Geller)
CALL
NUtSHELL by Leading Edge
CALL
LIFEBOAT LATIlCE CCOMPILER (w/8087 support) $289
LIFEBOAT LATIlCE C-FOOD SMORGASBORG .... CALL
MICROSOFT C,BASIC,FORTRAN,PASCAL,COBOL. CALL
BORLAND TURBO PASCAL & TOOLBOX
CALL
DIGITAL RESEARCH (All products)
CALL
DOW JONES (All products)
CALL
IUS AIR, AlP, GIL
_..............•.... $299
OPEN SYSTEMS ACCOUNTING MODULES. BEST PRICE
REAL WORLD ACCOUNTING
CALL
STATE OF THE ART (G/L,AlR,Alp,INY,PR) . BEST PRICE
BPI GENERAl ACCOUNTING AND MODULES
CALL
DOLLARS AND SENSE by Monogram
$119
MANAGING YOUR MONEY by Tobias/Meca
$129
HARVARD PROJECT MANAGER
BEST PRICE
HOWARDSOFT TAX PREPARER
BEST PRICE
MICROTAX
CALL FOR PRICE
DECISION RESOURCES CHART MASTER
$2.9
DECISION RESOURCES SIGN MASTER
$179
BPS BUSINESS GRAPHICS
$259
Z-SOFT PC PAINTBRUSH w/FRIEZE GRAPHICS.. . $99

64l(

Modems:
HAYES 300 baud external. . . . . . . . . . . . . . . . .. $209
HAYES 1200 (300 or 1200 baud ext)
5469
HAYES 1200B (300 or 1200 baud int w/soft) .. .. $399
l
HAYES 2400 (New external. twice the speed )
CAlL
HAYES Compatibles
CALL
SIGNALMAN MARK 12 (1200 baud at 300 price) .. $259
VENTEL HAlF CARDw/Crosstalk
$429
BIICOMP INTELLIMODEMS ... _ _ _BEST PRICE

Display Cards:
EVEREX GRAPHIC EDGE
(Simultaneous color & mono. W/portS).
. $399
TSENG UltraPAK (132 mono.
S. p. CIC, opt RAM, FOC, color) . . . . . .. .. 5439
PARADISE MODULAR GRAPHICS CARD (Colorl
graphics in mono with mod ports options l ) . from $339
PERSYST BoB (clear text on a color monitor) ... CALL
STB GRAPHIX PLUS II (Mono. color, par) . .
. $369
PROFIT MULTIGRAPH (Mono, color, opt par).. .. $369
TECMAR GRAPHICS MASTER (640x400 + mono) $489
QUAO COLOR I (Upgrades to hires w/Quadcolorll) $199
HERCULES COLOR CARD (New from old faithful). $179
AST MonoGraphPlus
(LOTUS mono, serial, par. clock) .
.5399
PLANTRONICS Colorplus (Hi/res w/color magic) .. $379
IBM PC Enhanced Graphics Adapter.
. ... CALL

NETWORKS

COMMUNiCAtE

FOR YOUR

WITH YOUR CORPORATE

IBMPC

MAINFRAME

SHARE FILES
SHARE DEVICES
WE CARRY THE BEST
Inquiry 258

• DOWNLOAD DATA
• TERMINAL EMULATION
CALL FOR DETAILS

PROKEY VERSION 3.0 by Rosesoft
.
SET-FX for your EPSON. . . . . . . .. .
. ..
NORTON UTILITIES. . . . . . . . . . . . . . . . . . . . . . . . .
COPY II PC by CENTRAL POINT
COPYWRITE by Quaid (Copies all IBM software)
COMPUSERVE STARTEll KIT
SIDEWAYS b~UNK SOFTWARE.. .
.

~~~t~1';}:RT M~~IICR?SOfT .'

$95
~

SS5
$35
$45
$35
$49

~~~

m~~\ ~~~~~o/8~n .(Assembly langUage. debug) ~

PROGRESSIVE
MICRO
DISTRIBUTORS
FOR ORDERS ONLY
1·800·446·7995
1·404·446·7995

for furlher information and technical support

HOURS: 9AM to 9PM EST
(5atlSun-12PM to 5PM EST)

7000 Peachtree Industrial Boulevard
Norcross, Georgia 30071
All prices are subject 10 change.
IBM is a registered trademark of International Business Machines.

NO SURCHARGE FOR MCNISA

CHIPS
64K - 256K8087-80287
MEMORY UPGRADES
QUANTITY DISCOUNTS

SOUTH'S LARGEST SUPPLY
FEBRUARY 1985 • BY T E

463

Teac 558

8" Siemens

* Slimline, 360K
* PC Compatible
AS Low As

*

$119 ea.

AS Low As

$111 ea.

CCU Apple Drives

MPI852

* IBM Compatible
* 360K Full Height
As Low AS

*

FDD100·8
Shugart Compatible

*

$90 ea.

*

Slimline
Fully Apple Compatible

AS Low As

$140 ea.

8" Disk Drives

5%" Disk Drives
QUANTITY

1
. 5175 5169 5159
65
60
50

Rana Systems
Elite I ... . .. ..
Elite II, ObI. Head . . .
Elite III, Quad oensitv
Controller Controls 4 Drives

5210 5205 5200
335 330 325
395 445 435
75
70
70

CCU Half Height
F0525A5limiinew/cabie

5150 5145 5140

F055A, 160K.
5160 5150 5140
F0558,360K
129 125 119
159 150 140
F055F, Quad Densitv.
All Teac's are Half Heights

Tandon
5150 5140 5130
139 137 135
280 270 260
195 190 185

TM1OD-1,160K .
TM1OD-2,360K . . . ..
TM101·4, Quad Densitv
TM55·2, 360K '12 Height

.. 5160 5150 5140

Hard Disk
10Megw/controller

Call

.... 5100 5 95 5 90

Call

Shugart

CCU

YOUR LARGEST
DISK DRIVE
SUPPLIER

5A400, 160K . . . . . . . .
5A455, 360K '12 Height. . . . .
5A465, Quad Den. V, Height .

. 5190 5180 5170
150 140 130
230 220 210

Mitsubishi
4851,V,Height
4853,Quadoen. '12 Height ..

5159 5149 5139
169 159 140

control Data Corp.
CDC 9409, 360K

10

Siemens
.. 5129 5120 5111
180 170 160

FOD·1OD-8
FDD·2OD-8

shugart
5160 5150 5140
480 470 460

Tandon
TM848·1E, 5gl.lDbi. '12 Ht. ..
TM848·2E, Dbl.lObl. '12 Ht. .

. .. 5240 5230 5220
370 360 350

Mitsubishi
M2894·63, Dbl.l ObI. .
. . . . . 5400 5390 5380
400 390 380
M2896-63, Obl.l ObI. V, Ht. .

MPI
8·52, 360K PC Compatible

Call

2

1

801R, 5gl.lDbi. .
851R,Ob1.lObl.

CCU Full Height
F0555Aw/cabie

QUANTITY

10

Teac

Micro Sci
A·2 or A-20 Full HT
Controller

2

5190 5180 5170

5V4" & 8"
Power Supply & Cabinets
1

.

2

10

JMR 5%"
5ingleCabinetw/pwr
5 70 5 60 5 50
oualThinlineCabw/pwr .
80
70
60
80
70
60
Dual cabinet& Power.
All have 6 month WarrantY

JMR8"
5gl.Cabinetw/pwr&fan
Dualw/pwrfor2thinlines.
Dual w /pwr & fan .

5220 5210 5200
230 220 210
270 260 250

Okidata 93P

Brother

* HR-1SXL
* 17 cps

* 1S" carriage
* 160 cps w / correspondence

$399

$589
Epson

C. Itoh.F·1 0

* FX 80+
* 160 CPS

* 40 cps
* Letter Quality

* New version

$929

Call for Lowest Ouote

CALL (800) 847-1718
JUKI

PRINTERS

Epson

RX-80l120cps)
Save
RX-80FT
At Least
$150
RX-1oo+
FX-80+
FX-1oo+
LQ1500
JX-80
$ 589
we are an Authorized Dealer

Okidata

OKI82A, 120Cps
$
OKI83A.
OKI84P.
OKI84S
OKI92P.
OKI93P.
Call for other Models
FREE Plug 'n Play Roms w/92 & 93

6100,18 cps Ltr. Quality
6300,40 cps "New" w/3K Buffer
Letter Quality .

775

Brother Dist. by Dynax

HR15,12Cps.
HR25,25Cps.
HR35, 36 cps.

.

$ 375
659
949

panasonic
1091,120cpsw/tractor

Star Micronics
295
549
669
749
359
589

$ 394

Gemini10X .
Gemini15X .
Delta 10
Power type .

$ 289

P1351, 192 cps

TOShiba

Card & Cable

C.ITOH

................ $ 319
8510AP.
929
F10, 40cps .
1179
Pri ntmaster F1 055pu

$

49

Microtek

DUmpling GXlGrapplerCompatible) $ 89
DumplingGXexpto64K .. .. ..... 149
DumplingGX16Kw/16Kexpto64K. 169
for each additional 16K
15

Okidata Options

.$ 259
389
379
390

$1289

PRINTER INTERFACES
Fourth Dimension

Tractor for 82 & 92
Serial Interface .

Orange Micro

Grappler +
Grappler + w/16K .

Star or I:pson

EpsonSerialinterface.
Star Seriallnterface .

.$

59
99

$ 109
179
.. $ 119
59

WE STOCK WHAT WE SELL!!
RETAIL STORES:
11976 Aviation Blvd.
Inglewood, CA 90304
16129 Hawthorne Blvd., Suite E
Lawndale, CA 90260

MAIL ORDER:

Inquiry, I

P.O. BOx 1936
Hawthorne, CA 90250

Retail Hours:
10 a.m. - 6 p.m. Mon.-Fri.
10 a.m. - 3 p.m. Sat.
All ll1erC!1JndIS€ new We accept MC VISJ wire
Transfer. COO (.111 CErtified C'leCk pas frolll
Clual,fled firms APO ,1ccepterl 5111pplllq M1I11I11LIIl\
5450 first 5 pOllnds T,lX (.lilfOrlllJ Res Only add

G'} s"les tax A!I returns sul)Jeet to 15 restock·
1I1'l (I1,lrge AdvertISed prices for M,lIl Orrler only
Retail pnces sllqr:,I\' +11(J1wr
Price; SLJ~JJcet to Ul,mqe

customer Service Hours:
10 a.m. - 4 p.m. Mon.-Fri.
John Aurentz
(213) 618-0487
Mail Order Hours:
7 a.m. - 7 p.m. Mon.-Fri.
10 a.m. - 3 p.m. Sat.
(800)847-1718 (213)6'18-0477
(Outside California) (Inside California)

SYSTEMS
* PC 256K
* Controller Keyboard
* Two 360K Drives
* Color Graphics Card
* Hi-Res Green Monitor

System

* PC 256K
* controller Keyboard
* Two 360K Drives
* IBM Monochrome

* CPU, Keyboard

* Two Slimline Drives &
Controller Card
* Hi-Res Green Monitor

Card and Monitor

$1799

$1299

$2059

Sanyo

IBM

Apple
IIECpu ..
Macintosh
IIC Portable

5 690
1895
899

Kaypro
Kayrpoll
Kaypro4
Kaypro 10
Kayprollx

Call
Call
Call
Call

princton
Graphics

IBM PC System

APPLE liE

IBM PC System

~----

.51250
1399
1599
3495
27
Call
Call

PC 256K, No Drives
PC 256K, 1 Drive
PC 256K, 2 Drives .
XTw/10Meg,256K.
Additional Memory64K
AT 5tandard Config.
ATw/20meg

Tava

PC Compatible wi Monitor

51395

.5 799
1089
69
159

MBC550-2
MBC555-2 ....
Optional Serial Port.
Optional 360K Drive

Compaq
Portable· (PC Compatible) 2, 360K Drives
256K of Memory . . ..
52150
Call for all new Compaq's

Amdek

IBM Monitor

* HX-12 (640 x 280)
* Hi-Res RGB

* Monochrome
(720 x 350l
* Hi-Res Green

* Model 300
* Color composite

$459

$219

$279

IBM

Amdek

5 139
149
169
279
399
129

300G, Hi-Res Green .
300A, Hi-Res Amber.
310A, MonochromeAmber .
300 Hi-Res Color Camp.
500 RGB Composite ..
DVM Board for Apple RGB

S 219
559

Monochrome Green
Color Hi-Res .
ZVM122 .
ZVM123 .

zenith

(300 x 260)

. ... S 99
99

BMC
12AUW ..
9191

5 79

Taxan
425 Color RGB
440 Ultra Hi-Res .

.... 5 399
999

princton Craphics
5 179
459
899

MAX1'4, MonochromeAmber
HX12, RGB Color
SR-12w/DoublerBoard .

219

MODEMS
Anchor
Automation

* 300 Baud
* Internal PC

* 300,1200 Baud
* Sta'ndalone
* With Cable

$79

$239

Compatible

Prometheus

Hayes
Micro Modem liE
300 Baud
1200B Internal.
1200
2400Baud
466

u.S. Robotics

BY T E • FEBRUARY 1985

5 239
205
399
. . .. 459
.. Call

Promodem
. . . . . . . . 5 329
Pro1200AApplelntw/sw
329
Pro1200BIBMlntw/sw
299
ProMacw/cable&sw
329
NO.CCable
12
Alpha Disp. . ..
89
Options Proc. .
89

prometheus

* Pro Modem 1200

$329
Anchor Automation

Mark 3 FOrTI .
Mark VI 300 Baud IBM.
Mark XII, 1200Baud .

U.S. Robotics
Password.

. .5

59
79
229

.5 239
Inquiry 52

IBM PC

64K upgrades

Controller

* Controles Two * 5%"
Full or V2 HT Drives

ceneric$79
IBM $129
IBM EXTRAS
Ast Research

SixPack+
Mega+
Add on Ports.

..... 5 2119
265
119

Hercules

Color Card .....
GraphicsCard .

. .. 5 185
329

Hard Disk

10Meg. Externalw/pur

IBM

Monochrome Adapter
Color Card .

paradise Systems

Multi-displaycard
NewModularCard
ModuleA.
Module B . . . . . . . . . . . . . . . . . . . .

Ouadram

Quad Color Card
Quadlink .

AT Upgrade

PC Peacock .

PC Products
.

Ports

Color Graphics Card

RF Modulator .
Fanw/SUrge.

Astar
CCU

5 229
239

JoystiCk.

5 329
3115
88
2110
.5 199
389
526
.5 169

Kraft
Macro

JOystiCk.

Micro Max

Viewmax 80, 80 col. card. .
Viewmax 80E (F for liE) 611K .

MicroSoft

Mouse
Premium Soft Card liE
Multiplan. . . . . . . . . . .
Soft Card (Z80) w /611K .

Micro Tek

5 215

Serial Interface .

Parallel
... 5
Serial. . . . . . . . . . . . . . . . . . . . . . .

CCU

zEngine
CPM3.0Card .

16K Mem. Card 1 yr war

.

upgrade 200 ns .

APPLE EXTRAS
ALS

51195

64K Upgrade

611K of Memory . .

Ouadlink

* Nine Prime 4164
* 1 Year warranty
$26 set
1000 pes $2.60 ea

79
79

.. 5 159

JoystiCk
Select-A-Port.
Paddles

TG
.

.

* By Quadram
* Run Apple Software
on Your PC

$389
5 V4" DISKETTES
CCU

.. 5 119
2119

sgllDbl reinforced hub .. 516 100for1110
Dbl/Dbl reinforced hub. 19 100for170
Not Bulk Packed

. 5

15
311

Sgl/Dbl.
Dbl/Dbl

... 5

119

5gl/Dbl.
Dbl/Dbl

.5

IlIl

Sgl/Dbl.
Dbl/Dbl

. ... 5

29

.
.

Dysan
Fuji

533
39

100 for 300
100for370

519
25

100for180
100for230

verbatim

.526 100for2110
36 100for3110

8" DISKETTES
.5 139
129
5 139
369
189
279

.5

89

... 5 39
31
311

Dysan

6~m?GI""""""" .5~~
5gl/Sgl .
DbllDbl

100for320
100for1l80

verbatim

.......... 530 100for280
110 100for360

DISK ACCESSORIES
verbatim
8" or 5%" Head Cleaning Kit .

Flip Tub

5%" Holds 70 disks, plexiglass .

5

9

. .5

17

What business
does a handsome
dog like me have
with a top cat
like you?
My name's McGruff,'Mand it's mybusiness to help prevent crime. I think it
should be your business, too-to teach
your employees how to protect themselves. Just send for my business kit
-it1l help you develop a program
that teaches your employees how
to make their homes burglarproof, make their neighborhoods
safer, even how not to get mugged.
And, while you're at it, get in
touch with the cops-they can help
you out. So now you're probably wondering (like a top cat businessman
should), what's in it for you. That's easy
When your company works harder for
your people, your people work harder for
your company.
So take the time, and ...

TAKE ABITE OUT OF

I~-----------------~
McGruff, Crime Prevention Coalition,
20 Banta Place, Hackensack, NJ 07601
I Please send me lots of information on
I Crime Prevention.
I Name:
I Company:
I Address:
I City:
State:
Zip: _ _
l

I
I
I
I
I
I
I

~-----------------~

l!llJliWJ.o'~_f

~ A message from the Crime Prevention Coalition,

ua \.~

this publication and The Ad Council.

U>U1C1 ©1980 The Advertising Council Inc.
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Call for Comparable Discounts on ALL IBM Products!

Call (800) 841-0905
64K UPGRADES

OKIDATA 92

* 9-4164,150or200ns
* One Year Warranty

* ML92
* Free Roms
* 160 cps

List 99

$24 set
$22 set

List 5599
OKI93P

$359
$539

AST SIXPACK +
w/384K Installed

* Par. & Ser. Ports
* Clock / Calendar

* Optional Game Port
List 5799

$459

For Lowest
Quote
HAYES 1200

* 1200 Baud Standalone
* State-of-the-art
List 5698

$459

AMERICA'S NO.1

=-- -

@

IBMPC w/1 OMB
$2199

Syste.m~

256K, one floppy Drive, Keyboard
10MB Hard Disk with Controller
BOOTS FROM HARD DISK

= - -~~~ Specialists

All SYSTEMS ARE CONFIGURED
AND TESTED AT NO EXTRA CHARGE

WE CUSTOMIZE IBM PC SYSTEMS

IBM PC

256K, two disk drives 360K each,
Drive (ontroller and Keyboard

*

IBMPCw/30MB
$3299

$1499

256K, one floppy Drive, Keyboard
30 MB Hard Disk with Controller
ond Booster Power Supply
BOOTS FROM HARD· DISK

PRICE
WAR
PRINTERS

EPsON RX-80

$229 FX-80

~389

*

CALL us

TALL GRASS

~:~~~99~ri~r9FX-l00:: :$1~~~ ~::: w~~~~: :atup

LQ-15oo Parollel .
lQ-1500 Troclor .... $50 CUlsheet feeder ..... $399
OKIDATA 92P...
. .. 349
93P .
$549
INCLUDES PLUG & PlAY
84P
$649
JUKlltr Quality, 18 CPS, 13" wide
6100
TrocIor
TOSHIBA 1351.
Troclor
$169 Cut Sheet Feeder

$379
$129
. .$1299
$799

DYNAX DX·15
$369
Keyboard
$149 Troclor .$99 Sheet Feeder
$199
BROTHER HR-25 ... $599 HR-35 .. $849
Troctor..
. .. $119 Cut Sheet Feeder.
. .$199
QUME SPRINT
With IBM Interfoce Module

1140$$1 29 9
1155 ..... 14 99

NEC sPINWRITER

m~:

TECHNOLOGY

~~'m

70 MB :/60 MB B~~k~~ :

Controller Card

$140 Cartridge

:::::: $5;999
$40

CAll
.

QUBIE 10MB
EVEREX 10MB

$699
• • •

MAYNARD 10MB/30MB
10M8/WS-l
.$888 10M8/WS-2
$1,029
30M8/WS1A
$1999 30MB/WS-2A. . .$2,099
WS-l Gemini
$1049 WS-2 Gemini .... $1149
"The Gemini" includes 10M8 Hard Disk & Half HI. Floppy

TEAC

:I~HT 55B-DSDD

CDC Full HI. . DSDD. .

$109
. ... $139

ORCHID TECHNOLOGY
$799
CAll

PC Net PLUS Starter Kit
PC netBlossom, PC turbo, PC netPlusRam. . .. .

IRMALINE

CAll FOR YOUR BEST PRICES
MULTI-DISPLAV CARDS

···.m!

PERsYST ~8BoC~~rCoklr

AsT MonoGraph Plusw/dock& P P . . .. $369
Serial Port Option
$30
EVEREX
!>'ophiaEdge
MY LEX
R
$429
TECMA Graphics Moster

CAll
CAll

HERCULES

~I~~~:~~:::::::::Jm

$299

NEW STB tphixll

::. .......................••:~fm 1------------+V:-::U~T=E::=K;-:..:.::col=...or-wit-=-h

~CA~l'l'"

="'Paro-IIe-1&-Se-ri-al-:-..

8850 ..
NEC PINWRITER
P2 ..

..

MAX·12 Amber-Monochrome ..
HX-12-Hi-Res Color. . .. .
PGs SR-12-Super Hi-Res Calor ..
Smn Doubler. ..
.

HAYES
1200 Standalone. $439
SMARTMODEM 12008 w/Softwore .. $369

TAXAN 440 Color -Super Hi Res .. .. $549
I22A(M) .$169 121G(M) .. S159 116A(C) .. $149
300A(Composite) ..$159 300G
AMDEK 3IOA(Mono)

... $139
.$179

MODEMS
MICROCOM ERA 2
PC Internal 1200 Baud w/software. 4Yr. Warranty

ORCHID TECHNOLOGY
Blossom 64K (to 384K)
$249
PC net/upgrades
CAll
NEWQUADBOARD (to ~8~Kl $219

1-8~0=-=-8::7:-=-C-=H-=I::-::P=-. ._._.._._._.._._.$:-:1::09::-i-..:A:::s::.T.:....:.:SI:.:..:XP~A:.:..:Kw:.: .:ith.:.:6:.: . 4K~(to. .:.:38:. :.: 4K_~S~2=-4.;.:9~
~)
JUKI6100
$399
sT
$249
...........
A
MEGA PLUS with 64K (to 512K)
.
MAYNARD 10MB/WS-2 .. $1,029
IBM PC

MISC. ADD ONS

Keyboard (original) .. CALL

S

8 0 8 7 CHIP
109
92P
$349 f..-------=-==-------------1
93P
~549 CABLE Parollel. .
$20 Serial
$25
INClUDES PLUG & PlAY
84P
649
Keyboard Extension, 6h.. .
. .$10
~-----------"'i-:.:::.!..=:;..:....:::;N;:.;;.;U~M~D:-::I=Sc:-:K=-=E=n=ES::=----i
OKIDATA

$359

HAYES

BROTHER~~:~~mmlJm

1200Standalone.$439
~SMA~~R~T~M~O~D~E~M~12~00~B w~/so~ftw~or::.:e...:..::$:.::.::36~9~:=;~=:~;;:;;;I
QUBIE Standalone
$329 Internal
$299 KEYTRONIC
$
Deluxe Keyboard KB5151
179
POPCOM Internal or Standalone
CAll
ORCHID TECHNOLOGY
PROMETHEUsPROMODEM 1200$299 Blossom 64-K (to 384K)
$249
Turbo 186
CAll
MioimJrn onler 5100. Pri<es & lMJilobi1ity ""'ie<t 10 d1onge. We ship UPS.
Shipping/hooding <horge< vrJY. COO requi", msh. money onler, mshie! or <eltilied
died< oo~. for orlv"",e poymenl, please roll lim lor workooler number. P"""",I &
Company died< loke J weeI<s 10 dear. 20% "'Iorking fee 00 rei""". No po.\ 01
Ioreignordel\.

.E

3541 OLD CONEJO ROAD, SUITE 102, THOUSAND OAKS, CA 91320
BY T E • FEBRUARY 1985

$299

•

P3.

470

*

LAST WITHNETWORI<ING
YOUR BEST QUOTES

HARD DRIVES

~~oTI

...

$29

VERBATIM Datalife DSDD
Bax of 10
COMPUTER
POWER
P2
ACCESSORIES DIREaOR
P12
STANDBY
200 WATIS
POWER SUPPLY 300 WAnS
Su Protection, up to 30 minutes Standby Power
Pleosecollfirst
: for workorder number.

WILL CALL

~. . . . . . .1lIIll

$27
$109
$149
$279
$379

PRINTER RIBBONS
PRICE
PER
PER
RIBBON OOZE~
ANAOEX 9500
10.50 109.80
APPLE OMP
5.25
52.20
C. ITOH PROWRITER .
5.25 52.20
EPSON MX-FX 70/80
5.00 48.00
EPSON MX-FX 100 ...
6.75 69.00
GEMINI 1Q-10X-15-15X
2.50 23.40
IBM HARMONICA W'
6.75 78.00
IBM HARMONICA 'W'
7.95 92.40
IBM 4-COLOR
15.75 1SO.00
IDS MICROPRISM-4SO
5.75 58.80
IDS PAPER TIGER 460/560 .
6.75
78.00
IDS PRISM
7.95 92.40
IDS 4-COLOR
.... 15.75 lSO.00
NEC - 3500 M/S Non Flip.
6.25 69.00
NEC - 3500 NYLON
9.00 96.00
NEC PC-S023A
5.25 52.20
OKIOATA 80/82/83/92
2.50 23.40
OKIDATA - 84
5.00 57.00
RADIO SHACK DMP-21oo
7.50 87.00
RADIO SHACK LP VI & VIII
5.75 58.80
SILVER REED EX 550 S/S....
5.00 57.00
SILVER REED EX 550 NYLON ... 9.00 105.00
TOSHIBA - 1350
7.50 87.00
XEROX 610/620 M/S
5.95 66.00
Add $3.00 Sbip. & Hald. - To Order Call
Toll Free 1-800-742-1122
In MI (313) 569-3218 or Write for our Catalog

DWIGHT COMPANY, INC.
15565 Northland Drive - West Tower
Southfield, Michigan 48075-6496

Your IBM Model 50, 60, 65,75,85 or
95 Electronic Typewriter can be a
computer printer or terminal using
our interface modules:
Model 5060 RS232 Serial
Model 5060-CP Centronics Parallel
Both Versions
can be easify
instafled and
require NO
modificationstothe
typewriter.
A2Kbufferis
standard, 8K optionaf.

a Models to fit most CRrs
a
a
a
a

P.O. Box 8056
Grand Rapids, MI 49508
(616) 241-4040

(714) 964-9301

Inquiry 183

Prices shown for thousands
of computers, software, and
peripherals.
Each listing includes suggested list, avg. retail, wholesale, and used prices for all the
geographical regions of the
United States.
Send $12.95

+ $.50 postage to:
NCDA

National Computer Dealers Association

5420 Hwy. 6 North
Houston, Texas 77084

CSOFTWARE
DEVELOPMENT
PCDOS/MSDOS
e FULL C COMPILER PER K&R
olnline BoB7 or Assembler
Rooting Point
o Full 1 MB Addressing for
Code or Data
o Transcendental FlXlCtions

e

MSOOS 1.1/2.0 LIBRARY SUPPORT
oProgram Chaining using Exec
o Environment Available to Main
e c-windaw™ C SOURCE CODE
DEBUGGER
o Variable Display & Alteration
Using C Expression
e FAST BOBB/BoB6 ASSEMBLER

Combined P.ckag. - 5199
Call or write:
Fullerton, CA 92634
PO. Box 3253 714-637-5362
TM c-sysr.ems

a You Love Your War
Keep It Fun
Let our fast stand alone

Cobol Cross Reference
take the drudgery oul 01 programming!

DATAMAC. DAVONG,
GREAT LAKES, IOMEGA,
XEBEC, ZOBEX, others.

references.

process all versions of Cobol
be "personalized" with your name on

the report heading.

Invest $25 00 in your future
Send check or money order to
Mela System Inc. 01 Alaska
2806 Iris Drive
Anchorage, Alaska 99503
Phone 907-243-8619

16

JoystIcks
Hayes Mach

J]

/I
11/

Hayes Mach
Hayes Paddles
WICO

41
JO

Boss

11

WI(O Onglnal 8a[ Handle

17

RIbbons

6~;~~r~~~~.(~~x1ISX
MX/FX 80
"'0" Colors Avallablel

Ada 30%

RAM 64K
ISO nana sec-set of 9

J5

Acceuorles
Hayes Smartmodem 1200
Astar RF Modularor IApple/lBMI
Astar Fan w/surge prorewon
Brooks

Surge

Stopper VCN 4·6

440

15
19

us

SOFTWARE TOOII
15101 l" P"z, l"gun" HIlls. CA 91653
MASTERCARD VISA ACCEPTED
(CALIF) 1 800981 5800
/OUTSIDE CAlIFI t 800633 4181

boot hassles,
stops data
thieves-

Code
Will flag duplicate data names and invalid

Will

.11

Amaray Medta Mate 5
RIng KIng Dara Defenoer wlLock:

ISK BOOT
HARD D-\- CVRITY
DATA SE
FiXTends

cross reference and/or print Source

Will

DIsk Trays

Inquiry 319

Your IBM PC w1l28K, DOS 2.0. one disk drive and
our Program:

allow more than 1400 data names and
11,000 references

UNLIMITED
PERIPHERALS

c-syuems

Inquiry 55

Inquiry 205

U~.III"II

'6!I1I1I~ COMPUTER
9323 Warbler Ave.. Fountain Valley. CA 92708

BLUEBOOK

Will

Support tray swivels and tilts
Holds up to 50 Ibi
Clamp, screw and wall mountings

IF IR'fi\nIF CALIFORNIA MICRO

Inquiry 359

Will

Rotates 360" on base

a Adjustable height

No-Slot Installation for
IBM PC. COMPAQ, COLUMBIA
S70 - S95 + tax/shpg

It
'. .
•
,

-'

Inquiry 124

GOLDEN BOW
SYSTEMS
Box 3039
San Diego

CA 92103
619/298-9349

~

KEYBOARD PROTECTOR
Remains in place during keyboard use.
Prevents damage from liquid spills, dust,
ashes, etc. Fits like a second skin. excellent
feel. Homerow and numeric locators.
Available for: IBM-PC, Apple lie. Radio
Shack Model 100, Commodore 64.
Send $29.95, check or M.O., Visa & MC
include expo date. Specify computer type.
Dealer inquires invited. Free brochure
available.
MERRITI Computer Products, Inc.
2925 LBJ. #180 / Dallas, Texas 75234
(214 942-1142
Inquiry 203

STATIC RAMS
256x4

2101
5101
2102-1
2102L-4

256x4
1024x4

1024.'

2102l·2
2125

1024.1
1024x1
256x4

2111
21f1L
256x4
2112
256x4
2114
1024x4
2114·25
1024x4
2114l-4
1024x4
2114l-3
1024x4
2114l-2
1024x4
2114l·15
1024x4
TC5514
1024x4
2141
4096x1
2147
4096x1
2148
1024x4
TMS4044-4
4096x1
TMS4044-3
4096xl
TMS4044-2
4096x1
TMS40L44-2
4096x1
UP0410
4096x1
MK4118
1024x8
TMM2016-200
2048x8
TMM2016-150
2048x8
TMM2016·100
2048x8
HM6116-4
2048x8
HM6116-3
2048x8
HM6116-2
2048x8
HM6116LP-4
2048x8
HM6116LP-3
2048x8
HM6116LP-2
2048x~
TC5516
2048x8
TMS4016
2048x8
Z-6132
4096x8
HM6264P-15
8192x8
HM6264LP-15
8192x8
HM6264LP-12
8192x8
LP=Low power

1450nsl
1450nsllcmos)
(450nsl
(450ns)(lPI
1250nsillPI
(4505)
(45005)

(4S0nslilPI
14500,,'
1450nsl

1.95
3.95
.89
.99
1.45
2.95
2.49
2.95
2.99

8/9.95

1250ns)
(450ns)(lPl
(300ns)(lPl
(200ns)llP)
(150ns)(LP)
(650ns)(cmos)
(200ns)
(55n_)
(70ns)
(450ns)

8/10.95
8/12.95
8/13.45
8/13.95
8/19.95
4.95
2.95
4.95
4.95
3.49
1300ns)
3.99
(200ns)
4.49
1200nslllP)
4.95
(lOOns)
3.95
(250ns)
9.95
(2oons)
4.15
(150ns)
4.95
(100ns)
6.15
(200ns)(cmos)
4.75
4.95
1150nS)!Crnos)
120ns)(cmos)
6.95
(200nsHcmos)ILP)
4.95
(150n5)(crnoslllP)
5.95
(120ns)(crnos)ILP)
8.95
(250n5)(crnos)
9.95
(200ns)
6.95
(300ns)(Qatat)
34.95
(150ns)(crnos)
24.95
(150n5Hcrnos)(LP)
27.95
(120n5Hcmos)(LP)
29.95
Ostat>:Quasi-Static

DYNAMIC RAMS
TMS4827
4096xl
4096xl
2107
MM5280
4096xl
4096xl
TMS4050
UP0411
4096xl
4096xl
TMS4060
8192xl
MK4108
MM5298
8192xl
16384x1
4116·300
4116-250
16384xl
4116-200
16384xl
4116-150
16384xl
4116-120
16384xl
2118
16384xl
32768xl
MK4332
4164-200
65536xl
4164-150
65536xl
4164-120
65536xl
65536xl
MCM6665
TMS4164-20
65536x1
65536x1
TMS4164-15
4164-REFRESH 65536x1
16384x4
TMS4416-20
TMS4416-15
16384x4
41256-200
262144xl
41256-150
262144xl
5v=Single 5 Volt Supply

1702
2708
2758

256x8
1024x8

1024x8
2048x8
2048x8
2048x8

2716-6
2716
2716-1
TMS2516
TMS2716

2048x8
2048x8

TMS2532
2732
2732A-4
2732A-35
2732A
2732A-2

4096x8
4096x8

4096x8

4096x8
4096x8
4096x8
2764
8192x8
2764-250
8192x8
2764-200
8192x8
TMS2564
8192x8
MCM68764
8192x8
MCM68766
8192x8
27128-45
16384x8
27128-30
16384x8
27128
16384x8
5V=Single 5 Vott Suppty

11 us)

4.50
3.95
5.95
(650ns)
2.95
1450nsl!5Vj
3.95
(350ns)(5V)
4.95
1450nsl!5VI
4.95
(450051
7.95
1450nsl15VI
4.95
(450ns)(5V)
4.95
1450ns)(5V)(21V PGM)
4.95
(350ns115V1!21V PGMI
4.95
(250ns)(5V)(21V PGM)
6.95
(2oons)l5V)(21V PGM) 10.95
(450ns)(5V)
5.95
1250ns)(5VI
6.95
(200ns)(5V)
11.95
(450ns)(5V)
10.95
(450ns)(5V)(24 pin)
24.95
(350ns)(5V)(24 pin)
42.95
1450ns)(5V)
16.95
IJOOns)(5VI
18.95
1250ns1!5V)
19.95
21V PGM=Program at 21 Votta
1450nsl
1450nsl!5VI

****HIBH TECH****
NEe JiPD7220

* FOUR MEGABIT BIT-MAPPED DISPLAY MEMORY
* DRAWS LINES, ARCS, CIRCLES & RECTANGLES AT
1.2 MILLION PIXELS PER SECOND

* ZOOM, PAN, WINDOWING, AND LIGHT PEN
CAPABILITIES
* DMA TRANSFER WITH 8257 OR 8237
* UP TO 1024 X 1024 PIXEL GRAPHICS OR 256 X 100

****SPOTLlBHT****

2.49
2.95
7.95
8.95
2.95
9.95
9.95
9.95
9.95

4.0 MHz

4.95
6502
65C02fCMOS) 12.95
6.95
6504
8.95
6505
6507
9.95
2.95
6520
6522
5.49
9.95
6532
6545
9.95
9.95
6551

2.0 MHz
6502A
6520A
6522A
6532A
6545A
6551A

5.95
5.95
9.95
11.95
12.95
11.95

68000-8

8031
8035
8039
INS-8060
INS·8073
8080
B085
80B5A·2
8086
8087
8088
8089
8155
8155-2
8156
8185
8185-2
8741
8748
8749
8755

6800
6802
6803
6808
6809E
6809
6810
6820
6821
6828
6840
6843
6844
6845
6847
6850
6852
6860
6875
6880
6883
68047
68488
6800=1 MHz
10.95
11.95
11.95
11.95
5.95
5.95
19.95
19.95
5.95
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1.95
3.95
3.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95.

GENERATORS
BIT RATE
MC14411
8R1941
4702
COM5016
COM8116
MM5307

11.95
11.95
12.95
16.95
10.95
10.95

FUNCTION
MC4024
LM566
XR2206
8038

3.95
1.49
3.75
3.95

CRT
CONTROLlERS

6500
1.0 MHz

1.8432
2.0
2.097152
2.4576
3.2768
3.579545
4.0
4.032
5.0
5.0688
5.185
5.7143
6.0
6.144
6.5536
8.0
10.0
10.738635
14.31818
15.0
16.0
17.430
18.0
18.432
20.0
22.1184
24.0
32.0

$39.95

GRAPHICS DISPLAY CONTROLLER

CHARACTERS

(25008)
1.99
(200ns)
1.95
(300na)
1.95
(300ns)
1.95
(300ns)
1.95
(300ns)
1.95
1200ns)
.49
(250n5)
.49
(300ns)
8/6.95
(250ns)
8/6.95
(200ns)
8/8.95
(150n5)
8/10.95
(120ns)
8/12.95
(150ns)(5v)
4.95
(200ns)
9.95
(200ns)(5v)
9/39.95
1150ns1l5v)
9/44.95
(120ns)(5v)
8.95
(200ns)(5v)
6.95
(200n5)(5V)
6.95
(150nsH5v)
7.95
(150ns)(5VIIREFRESH) 8.95
(2oons)(5V)
8.95
(150ns)(5v)
9.95
(200nsH5v)
29.95
(150ns)(5v)
31.95
REFRESH=Pin 1 Refresh

32.768 KHz
1.0MHz

29.95
5.95
5.95
17.95
49.95
3.95
4.95
11.95
24.95
175.00
19.95
69.95
6.95
7.95
6.95
29.95
39.95
29.95
24.95
39.95
24.95

19.95
9.95
29.95
2.49
7.95
4.95
4.95
9.00
13.95
7.95

8202
8203
8205
8212
8214
8216
8224
8226
8228
8237
8237-5
8238
8243
8250
8251
8251A
8253
8253·5
8255
8255-5
8257
8257·5
8259
8259-5
8271
8272
8274
8275
8279
8279-5
8282
8283
8284
8286
8287
8288
8289
8292

24.95
39.95
3.50
1.80
3.85
1.75
2.25
1.80
3.49
13.95
15.95
4.49
4.45
10.95
3.95
4.49
6.95
7.95
4.49
5.25
7.95
8.95
6.90
7.50
79.95
19.95
39.95
29.95
6.95
7.95
6.50
6.50
5.50
6.50
6.50
14.95
49.95
14.95

6845
68845
6847
68047
HD46505SP
MC1372
8275
7220
CRT5027
CRT5037
TMS9918A
OP8350

12.95
19.95
11.95
24.95
15.95
6.95
29.95
39.95
19.95
34.95
39.95
49.95

1771
1791
1793
1795
1797
2791
2793
2795
2797
6843
8272
UP0765
M88876
MB8877
1691
2143

15.95
23.95
23.95
23.95
23.95
39.95
39.95
39.95
39.95
34.95
19.95
19.95
29.95
34.95
7.95
7.95

1.0MHz

1.8432
2.0
2.4576
2.5
4.0
5.0688
6.0
6.144

7.95
7.95
7.95
7.95
7.95
7.95
7.95
7.95
7.95

8.0
10.0
12.0
15.0
16.0
18.432
20.0
24.0

~
74lS00

74LSOO
74LSOl
74LS02
74LS03
74LS04
74LS05
74LS08
74lS09
74LS10
74lS11
74LS12
74LS13
7'-lS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LSJO
74LS32
74LS33
74LS37
74LS38
74LS40
74lS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74lS74
74LS75
74LS76
74lS78
74LS83
74lS85
74LS86
74LS90
74LS91
74LS92
74LS93
74LS95
74LS96
74LS107
74LS109
74LSl12
74LSl13
74LSl14
74LS122
74lS123
74LS124
74LS125
74LS126
74lS132
74LS133
74lS136
74LS137
74lS138
74LS139
74lS145
74lS147
74lS148
74lS151
74lS153
74LS154
74LS155
74LS156
74LS157
74LS158
74LSl60
74LS161
74LS162
74LS163
74LSl64
74LS165
74LS166
74LS168
74lS169
74LS170
74lS173
74LS174
74LS175
74LS181

.24
.25
.25
.25
.24
.25
.28
.29
.25
.35
.35
.45
.59
.35
.25
.29
.25
.29
.29
.35
.25
.29
.55
.35
.35
.25
.49
.75
.75
.75
.25
.29
.29
1.25
.39
.35
.39
.39
.49
.60
.69
.39
.55
.89
.55
.55
.75
.89
.39
.39
.39
.39
.39
.45
.79
2.90
.49
.49
.59
.59
.39
.99
.55
.55
1.20
2.49
1.35
.55
.55
1.90
.69
.69
.65
.59
.69
.65
.69
.65
.69
.95
1.95
1.75
1.75
1.49
.69
.55
.55
2.15

74lS189 8.95
74LS190
.89
74LS191
.89
74LS192
.79
74lS193
.79
74LS194
.69
74LS196
.69
74LS196
.79
74LS197
.79
74LS221
.89
74LS240
.95
74LS241
.99
74LS242
.99
74LS243
.99
74LS244 1.29
74LS245 1.49
74LS247
.75
74LS248
.99
74LS249
.99
74LS251
.59
74LS253
.59
74LS257
.59
74LS258
.59
74LS259 2.75
74LS260
.59
74LS261 2.25
74LS266
.55
74LS273 1.49
74LS275 3.35
74LS279
.49
74LS280 1.98
74LS283
.69
74LS290
.89
74LS293
.89
74LS295
.99
74LS298
.89
74LS299 1.75
74LS322 5.95
74LS323 3.50
74lS324 1.75
74lS348 2.50
74lS352 1.29
74lS353 1.29
74LS363 1.35
74LS364 1.95
74lS365
.49
74lS366
.49
74LS367
.45
74LS368
.45
74LS373 1.39
74LS374 1.39
74LS375
.95
74LS377 1.39
74LS378 1.18
74LS379 1.35
74lS385 3.90
74LS386
.45
74LS390 1.19
74LS393 1.19
74lS395 1.19
74LS396 1.89
74LS399 1.49
74LS424 3.95
74lS447
.95
74LS490 1.95
74lS540 1.95
74LS541 1.95
74LS624 3.99
74LS640 2.20
74LS645 2.20
74LS668 1.69
74LS669 1.89
74LS670 1.49
74LS674 14.95
74LS682 3.20
74LS683 3.20
74LS684 3.20
74LS685 3.20
74LS688 2.40
74lS689 3.20
81LS95
1.49
81 LS96
1.49
25LS25184.1.3
25LS2521 2.80
25lS25383.74
25lS2569 2.80
26LS31
2.19
26LS32
2.19

Inquiry 162

74500
74502
74503
74504
74505

74508
74509
74510
74511

14515
74520
7.522
74530
74532
74537
74538
74540
74551
74564
74565
74574
74585
74586
74S112
745113
745114
745124
745132
745133
745134

.32
.35
.35
.35
.35
.35
.40
.35
.35
.35
.35
.35
.35
.40
.88
.85
.35
.35
.40
.40
.50
1.99
.50
.50
.50
.55
2.75
1.24
.45
.50

745135'
.89
745138
.85
745139
.85
745140
.~5
74$151
.95
745153
.95
745157
.95
745158
.95
745161
1.95
745162
1.95
745163
1.95
745168
3.95
745169
3.95
745174
.95
745175
.95
745180 11.95
745181
3.95
745182
2.95
745185 16.95
745188
1.95
745189
6.95
745194
1.49
745195
1.49
745196
1.49
745197
1.49
745201
6.95
745225
7.95
745226
3.99
745240
2.20
745241
2.20

745244
7~S251

745253
745257
745258
745260
745273
745274
745275

745280
745283
745287
745288
745289
745299
745301
745373
745374
745381
745387
745399
745412
745470
745471
745472
745474
7fl5570
745571
745573
875181
87$185

2.20
.95
.95
.95
.95
.79
2.45
19.95
19.95
1.95
3.29
1.90
1.90
6.98
7.35
6.95
2.45
2.45
7.95
1.95
2.95
2.98
6.95
4.95
4.95
4.95
2.95
2.95
9.95
16.25
16.95

4000
4001
4002
4006
4007
4008
4009
4010
40'1
4012
4013
.014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4034
4035
4040
4041
4042
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4093
4094
4098
4099
14409
14410
14411
14412
14419
14433
4502
4503
4507
4508
4510
4511
4512
4514
4515
4516
4518
4519
4520
4521
4522
4526
4527
4528
4529
4531

7400
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7439
7440
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482

.19
.19
.19
.19
.19
.25
.29
.29
.24
.19
.19
.25
.30
.35
.49
.25
.25
.19
.35
.35
.29
.29
.29
.29
.45
.19
.29
.45
.29
.29
.79
.19
.49
.65
.69
.69
.69
.69
.69
.19
.23
.23
.23
.23
.35
.29
.34
.33
.45
.35
.59
1.10
.95

7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74105
74107
74109
74110
74111
74116
74120
74121
74122
74123
74125
74126
74128
74132
74136
74141
74142
74143
74144
74145
74147
74148
74150
74151
74152
74153
74154
74155
74156
74157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170

.50
.59
.35
2.15
.35
.40
.50
.35
.65
.55
.70
2.75
1.75
1.14
.30
.45
.45
.55
1.55
1.20
.29
.45
.49
.45
.45
.55
.45
.50
.65
2.95
4.95
2.95
.60
1.75
1.20
1.35
.55
.65
.55
1.25
.75
.65
.55
1.65
.85
.69
.85
.69
.85
.85
1.00
2.96
1.65

TRANSISTORS
2N918
MP5918
2N2102
2N2218
2N2218A
2N2219
2N2219A
2N2222
PN2222
MPS2369
2N2484
2N2905
2N2907
PN2907
2N3055
3055T
2N3393
2N3414
2N3563
2N3565
PN3565
MPS3638
MPS3640
PN3643
PN3644
MPS3704
MPS3706

Inquiry 162

.50
.25
.75
.50
.50
.50
.50
.25
.10
.25
.25
.50
.25
.13
.79
.69
.30
.25
.40
.40
.25
.25
.25
.25
.25
.15
.15

2N3772
2N3903
2N3904
2N3906
2N4122
2N4123
2N4249
2N4304
2N4401
2N4402
2N4403
2N4857
PN4916
2N5086
PN5129
PN5'39
2N5209
2N6028
2N6043
2N6045
MPS·A05
MP5-A06
MP5·A13
M,PS·A55
MPU·131
TIP29
TIP31
TIP32

1.85
.25
.10
.10
.25
.25
.25
.75
.25
.25
.25
1.00
.25
.25
.75
.25
.25
.35
1.75
1.75
.25
.25
.40
.25
.99
.65
.75
.79

74172
74173
74174
74175
74176
74177
74178
74179
74180
74181
74182
74184
74185
74189
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74246
74247
74248
74249
74251
74259
74265
74273
74276
74278
74279
74283
74284
74285
74290
74293
74298
74351
74365
74366
74367
74368
74376
74390
74393
74425
74426
74490

5.95
.75
.89
.89
.89
.75
1.15
1.75
.75
2.25
.75
2.00
2.00
2.99
1.15
1.15
.79
.79
.85
.85
.79
.75
1.35
1.35
1.35
1.35
1.25
1.85
1.95
.75
2.25
1.35
1.95
1.25
3.11
.75
2.00
3.75
3.75
.95
.75
.85
2.25
.65
.65
.65
.65
2.20
1.75
1.35
3.15
.85
2.55

IC
SOCKETS
8
14
16
18
20
22
24
28
40
64

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

5T
ST
5T
ST
5T
ST
5T
5T
ST
ST

1-99 100
.13 .11
.15 .12
.17 .13
.20 .18
.29 .27
.30 .27
.30 .27
.40 .32
.49 .39
4.26CAU

ST"50LOERTAll
8
14
16
18
20
22
24
28
40

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

WW
WW
WW
WW
WW
WW
WW
WW
WW

.59
.69
.69
.99
1.09
1.39
1.49
1.69
1.99

.49
.52
.58
.90
.98
1.28
1.35
1.49
1.80

.29
.25
.25
.89
.29
.95
.39
.45
.25
.25
.38
.79
.39
.39
.69
.79
.39
.75
.79
.79
.29
.65
.29
1.65
.45
.69
.79
.39
1.95
.85
.75
.75
.69
.85
.79
.85
.95
.69
.35
.35
.79
1.99
.79
.89
.39
.39
.29
.35
.29
.29
.29
.29
.79
.59
.29
.29
.29
.95
.95
.49
2.99
2.49
1.95
12.95
12.95
11.95
12.95
7.95
14.95
.95
.65
1.25
1.95
.85
.85
.85
1.25
1.79
1.55
.89
.39
.79
4.99
1.25
1.25
1.~5

1.19
2.95
.95

4532
4538
4539
454'

454 3
4553
4555
4556
4558
4560
4569
4581
4582
4584
4585
45151
4702
4724
74COO
74C02
74C04
74C08
74Cl0
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C90
74C93
74C95
74C150
74C151
74Cl54
74C157
74C160
7.4C161
74C162
74C163
74C164
74C165
74C173
74C174
74C175
74C192
74C193
74C195

'.95
1.95
1.95
2.64

'.19

5.79
.95
.95
2.45
4.25
3.49
1.95
1.95
.75
.75
12.95
12.95
1.50
.35
.35
.35
.35
.35
.59
.35
.35
.39
1.29
1.99
.65
.65
.80
1.95
1.95
.39
4.50
1.19
1.75
.99
5.75
2.25
3.25
1.75
1.19
1.19
1.19
1.19
1.39
2.00
.79
1.19
1.19
1.49
1.49
1.39
74C200 5.75
74C221 1.75
74C244 2.25
74C373 2.45
74C374 2.45
74C901
.39
74C902
.85
74C903
.85
74C905 10.95
74C906
.95
74C907 1.00
74C908 2.00
74C909 2.75
74C910 9.95
74C911 8.95
74C912 8.95
74C914 1.95
74C915 1.19
74C918 2.75
74C920 17.95
74C921 15.95
74C922 4.49
74C923 4.95
74C925 5.95
74C926 7.95
74C927 7.95
74C928 7.95
74C929 19.95
74C930 4.95
.85
80C95
80C96
.95
80C97
.95
1.20
80C98

A new family of high speed CMOS logK: featuring
the speed of low power Schottky 18ns typical gate propagation delay). combined with the advantages of CMOS:

very kIw power consumption. superior noise immunity.
and improved output drive.

74HCOO

74HC: Operate at CMOS logtc hwels and are ideel
tOf" new. all-CMOS designs.
.59
74HC175
.99
74Hel93
1.25
.59
1.04
.59
74HC1!M
74HC195
1.09
.59
.59
74HC238
1.35
.59
74HC240
1.89
.79
74HC241
1.89
.59
74HC242
1.89
1.89
.59
74HC243
.59
74HC244
1.89
.69
74HC245
1.89
.59
74HC251
.89
.75
74HC257
.85
1.39
.85
74HC259
1.35
74HC273
1.89

74HCOO

74HC02
7.HC04
74HC08
74HC10
7.HCll
74HC14
74HC20
74HC27
74HC30
74HC32
74HC51
74HC74
74HC75
74HC85
74HC86
74HC93
74HC125
74HC132
74HC138
74HC139
74HC151
74HC153
74HC154
74HC157
74HC161
74HCl64
74HC166
74HC174

4.99
.99
2.29
2.29
1.39
1.99
1.39
1.59
1.39
.89
.89
1.29
2.39
2.29

74HC299
74HC367
74HC373
74HC374
74HC393
74HC4017
74HC4020
74HC4024
74HC4040
74HC4Q49
74HC4050
74HC4060
74HC4511
74HC4538

74HCTOO

74HCT: Direct. drop·in replac:emenufor LS TIl.nd
can be intermixed with 74lS in the Ame circuit.
74HCTOO
.69
74HCT17S
1.09
.69
74HCT193
1.39
74HCT02
74HCT04
.69
74HCT1!M
1.19
.69
74HCT195
1.29
74HCT08
74HCT10
.69
74HCT238
1.49
74HCT11
.69
2.19
74tlCT24O
74HCT14
.89
2.19
74HCT241
74HCT20
.69
74HCT242
2.19
74HCT27
.69
2.19
74HCT243
74HCT30
.69
74HCT244
2.19
.79
74HCT245
2.19
74HCT32
74HCT51
.69
74HCT251
1.09
74HCT74
.85
74HCT257
.99
74HCT75
.95
74HCT259
1.59
1.49
74HCT85
74HCT273
2.09
74HCT86
.79
74HCT299
5.25
1.29
74HCT93
74HCT367
1.09
74HCT125
1.29
74HCT373
2.49
74HCTl32
1.29
74HCT374
2.49
74HCT138
1.15
74HCT393
1.59
74HCT139
1.15
74HCT4017
2.19
74HCT151
1.05
74HCT4020
1.59
74HCT153
1.05
74HCT4024
1.79
74HCT154
2.99
74HCT4040
1.59
.99
74HCT157
74HCT4049
.99
74HCT161
1.29
74HCT4050
.99
74HCT164
1.39
74HCT4060
1.49
74HCT166
3.05
74HCT4511
2.69
74HCT174
1.09
74HCT45J8
2.59

o

SPECTRONIC~

CORPORATION

EPROM ERASERS
Timer

c.pecity Int....ty
Chip
(uW/Cm2)

PE-14
PE-14T
PE-24T
PL·265T
PR-125T
PR-320T

INTERFACE

DATAAQC

1.59
1.98
.89
.89
.89
.89
2.95
2.29
2.25
1.99
.99
1.65
1.30

ADC0800 15.55
3.49
AOC0804
AOC0809
4.49
ADC0816 14.95
ADC0817
9.95
AOC0831
8.95
4.49
DAC0800
DAC0806
1.95
2.95
OAC0808
OAC1020
8.25
OAC1021
7.95
OAC1022
5.95
MC1408L6 1.95
MC1408L8 2.95

8T26
8T28
8T95
8T96
8T97
8T98
DM8131
OP8304
OS8833
058835
058836
058837
OS8838

.69
1.19
1.19
1.19
.99
.99
.89
.89
2.49
.89
1.15
1.25
2.95
.99

EXAR

9
9
12
30
25
42

8.000
8.000
9.800
9,600
17.000
17,000

'83.00
'119.00
"75.00
'255.00
'349.00
'595.00

9000
9304
9316
9328
9334
9368
9401
9601
9602
9637
96S02

.95
1.00
1.49
2.50
3.95
9.95
.75
1.50
2.95
1.95

3.95
76477
5.95
76488
8.95
76489
551·263 39.95
AY3-8910 12.95
AY3·891212.95
MC3340
1.49
5P1000 39.00

OPTO-ISOLATORS
1.00
1.10
.69
1.75
1.25
1.25
1.00
1.50

MCA-7
MCA·225
IL-l
ILA·3D
ILO-74
Hl1C5
TIL-l11
TIL·113

4.25
1.75
1.25
1.25
2.75
1.25
1.00
1.75

VOLTAGE
REGULATORS
TO-220 CASE PACKAGE
780ST
780BT

7812T
7815T
7824T

790ST
7908T
7912T
7915T

.75
.75
.75
.75
.75

.85
.85
.85
.85
.85

7924T-

TO-3 CAS!, PACKAGE
7805K
7812K
7815K
7824K

7905K
7912K
7915K
7924K

1.39
1.39
1.39
1.39

1.49
1.49
1.49
1.49

TO-92 CASE PACKAGE
78L05
78L12
78L15

79L05
79L12
79L15

.69
.69
.69

.79

OTHER VOLTAGE REGS
78M05C 5voh 'hanp TO·220
LM323K 5voh 3emp TO-3
LM338K Adj. 5amp TO·]
78H05K 5voh 5arnp TO-3
78H12K 12voftSanp TO·]
78P05K Svoh lOamp TO·]
UA78540 FAIRCHILD DIP

LINEAR

.34
LM301
LM301H
.79
.45
LM307
.&9
LM308
LM308H
1.15
LM309H
1.95
1.25
LM309K
LM310
1.75
.64
LM311
j.M311H
.89
LM312H
1.75
3.95
LM317K
LM31n
1.19
LM318
1.49
1.59
LM318H
LM319H
1.90
1.25
LM319
LM320 . . .79OO
1.65
LM322
LM323K
4.95
.59
LM324
LM329
.65
3.95
LM331
1.19
LM334
LM335
1.40
1.75
LM336
LM33n
1.95
LM337K
3.95
LM338K
3.95
.99
LM339
LM340 . . .7800
.99
LM348
LM350K
4.95
LM350T
4.60
LM358
.69
1.79
LM359
LM376
3.75
1.95
LM377
LM378
2.50
LM379
4.50
.89
LM380
LM380N·8 1.10
LM381
1.60
LM382
1.60
1.95
LM383
1.95
LM384
LM386
.89
1.40
LM387
LM389
1.35
1.95
LM390
LM392
.69
LM393
1.29
LM394H
4.60
LM399H
5.00
NE531
2.95
.34
NE555
NE556
.65
1.50
NE558
2.95
NE564
LM565
.99
LM566
1.49

LM567
NE570
NE571
NE590
NE592
LM709
LM710
LM711
LM723
LM723H
LM733
LM741
.35
LM741N-14 .35
LM741H
.40
LM747
.69
LM748
.59
LMl014
1.19
LM1303
1.95
LM1310
1.49
MC1330
1.69
MCl349
1.89
MC1350
1.19
MCU58
1.69
MC1372
6.95
LM1414
1.59
LM1458
.59
LMl488
.69
LM1489
.69
LM1496
.85
LM1558H 3.10
LMl800
2.37
LM1812
8.25
LM1830
3.50
LM1871
6.49
LM1872
5.49
LM1877
3.52
LM1889
1.95
LM1896
1.75
ULN2003 1.29
XR2206
3.75
LM2877
2.05
LM2878
2.25
LM2900
.85
LM2:J(l1
1.00
MP02907 1.95
LM2917
2.95
LM3900
.59
LM3905
1.25
LM3909
.98
LM3911
2.25
LM3914
3.95
LM3915
3.95
LM3916
3.95
MC4024
3.95
MC4Q44
4.50
RC41]6
1.25
RC4151
3.95
LM4250
1.75
LM4500
3.25
RC4558
.69
LMl3600 1.49
LM13700 1.45
H",TO-5 CAN, K;TO·3. TzTO-220

CA3023
CA3039
CA3046
CA3059
CA3060
CA3065
CA3080
CA3081
CA3082

RCA

2.75
1.29
1.25
2.90
2.90
1.75
1.10
1.65
1.65

4.20
1.65
3.25
1.49
1.49
1.95
1.95
1.95
1.25
1.25

CA3083
CA3086
CA3089
CA3096
CA3130
CA3140
CA3146
CA3160
CA3183

TI

75365
75450
75451
75452
75453
75454
75491
75492
75493
75494

WWzWlREWRAP
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BAR6AIN ~'Nr~RS CORNER
B ~ 'll6'NIIltER
.

~~~ ~g~Tp BELOW
$4.95

QUANTITIES LIMITED

/"

lC·2
2 CONDUCTOR
6 ft
.39
LC-3
3 CONDUCTOR
6 ft
.99
lC·HP 3 CONDUCTOR WITH STANDARD
FEMALE SOCKET
6 ft
1.49
LC-CIR CIGARETTE LIGHTER
PLUG WITH 6 ft COILED CORD
2.95

* PRESETTOCHANNEL3

• USE TO BUILD TV·

COMPUTER INTERFACE

ONiPRESSED

.

LINE CORDS

"

IONAL IN 40. 80.
IN NORMAL.

CAPACITORS

* MAJOR MANUFACTURER~
:

(ASTEC UM1 082)

ATFUltPRIJ\lTER

.

EMI FILTER

RF
MODULATOR

• +5 VOLT OPERATION

MUFFIN FANS

TANTALUM

1.0pf
6.8
10
22
.22

15V .40
15V .70
15V .80
15V 1.35
35V .40

10pf
22
25
27
33

SOV
50V
50V
SOV
SOV

50V

,os

,0022

50V

56
68

50V
SOV

.05
.05

.005
.01

SOV
SOV

SOV
SOV

.05
.05

.02
.05

SOV
SOV

47

4.68" SQUARE
3" SQUARE

14.95
14.95

Itilll••••••••••
RESISTORS

1II11l182
100

5V

'I.
FILM
ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PIECES SAME VALUE
.025
100 PIECES SAME VALUE
.02
1000 PIECES SAME VALUE
.015

Vi

f'

'~i"'.oOil,~ _ _;;;;J

SPECIAL ENDS 3/31/85
HARD TO FIND

DIP

EDGE CARD
CONNECTORS

,0' pf D1s~YPASS CAP~00106,00
,OtpfMONOLlTH1C
'0010'2,00

"SNAPABLE" HEADERS

i::~

~:~gg~ ~:~gg U~ 1.:~ii~II::'.lgil~.OilLiIITijH~'~C~II!!I~.'IJo.~.~.~I:.:gg.1

SWITCHES.85

Can easily be snapped apart to make
any size header. all with .," centers

4 POSITION

72 PIN ST

:;g

: ~~::~:~:

RF OUT

~~ ~:: ~

6.95

IBM PC

iJ~Et~JG~~E:g ~::! ~:~!t~~~~N ,:U ~ ~:~ liv APPLE

SHORTING BLOCKS

~~~~~~~~~;~~~NR;~:~

~::~

36 PIN CENTRONICS

OR ANY .1" HEADER

IDCEN36
lDCEN36/F
CEN36

5/1.00

RIBBON CABLE MALE
RIBBON CABLE FEMALE
SOLDER CUP MALE

8.95
8.95
7.95

5OPIV,A
400PIV RECTIFIER

~~~~2

~gg::~ ~.~A BRIDGE

KBP04
MDA801
MDA980-1
MDA980-2
VM48

1 .69 1.89 1.89 1.99 2.49

4
2,99

3.70

5.40

1

.99

HIGH~~~:~~~E~~OLE(;

20

24

22

AUGATxxWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15

COMPONENT CARRIES

ICC xx

(DIP HEADERS)

RIBBON CABLE

,49

IOPxx

DIP PLUGS (IDe)

,59

,69

,95

,95

,99

,99

,99

,99

28

1.09 1.49

1.75

2.95

FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW

TO-220
TO-220
TO-3
TO·220
TO-3

9

DBxxP

MALE

SOLDER CUP

FEMALE
MALE
EMALE

RIGHT ANGLE
PC SOLDER

MALE

WIRE WRAP
IDC RIBBON CABLE

MAL

LE

FEMALE

DB..

DBxxPR
DBxx$R
DBJOlPWW

DBnSWW
IDBxxP
IDBxxS

16

26

37

50

1.19 1.59 1.90 2.85 425
1.
2.25 3.90 5.25

1.
1.65
2.18
1.69

,25

50V ,os "
'2V
MONOLITHIC

.01pf
.047,Llf

50V
50V

,76 4,27 6,ll4 9,

DB37S

SOLDER HEADER
RIGHT ANGLE SOLDER HEADER
WW HEADER
RIGHT ANGLE '1M HEADER
RIBBON HADER SOCKET
RIBBON HEADER

IDH••S
IDHo.SR
IDH.xW
IDH.xWR

I S..

10M••
IDEo.

',86

2,OS
.79
,-,

1.75

T1'A
TPA

MINI RED
MINI GREEN
MINI YELLOW

T1
T1
T1

..

.43"
.3"
.3"
.375"
.5"
.5"
.270"

.'0

T11.4

,'8
.'8

TP;'

,'0

.'0
,'8
.'8

2.Smm
2x5mm
2.5mm

RECT RED
RECT GREEN
RECT YELLOW

'4

1.19

4.
4,

oB25SR-

4.95

.25
.30
.30

5.96

28
7.75

40

6. 5

8,

RIBBON CABLE
CONTACTS

'0
,82
,85

JUMBO RED
JUMBO GREEN
JUMBO YELLOW
MOUNTING HOW

LEVER CLAMP
ZIF SOCKET
CONTACTS
16
24

IDC CONNECTORS
DESCRIPTION

CC
CA
CC
CC
CC
CA
W/LOGIC

~~

IOB37S

FOR ORDERING INSTRUCTIONS SEE IDC CONNECTORS BELOW

ORDER BY

50V
SOV

1·99

1.25
1.50
1.75
.39
.39
1.95

.95 3.90 4.75 6.95
3.25 4.29 5.
7.9

,89
MOUNTING HARDWARE-$1.00

.1pf
.47,Llf

DIFFUSED LEOS

10/1.00
10/1.00

2.20 3.00 4.83
3.03 3.00 6.19
2.56 3.89 5.60

HOODS

.14
.15

ELECTROLYTIC
RADIAL
AXIAL
25V .'4 'pI
50V
'pI
35V ,'5 4_7
2.2
'6V
4,7
50V ,'5 '0
'6V
50V ,'5 '0
50V
'0
47
35V ,'8 22
'6V
50V
'6V _'8 47
'00
220
35V ,20 '00
'5V
25V _30 '00
35V
470
25V
2200 '6V ,60 220
330
'6v
COMPUTER 550
'6V
1000
'6V
GRADE
,6V
2200
44.000pf 30V 3.95
6000 '6V
HPS082-7760
MAN·72
MAN-74
FND·357(3S9)
FND-SOO(S03)
FND·507(S10)
TlL-311 4.7 HEX

.35
,35
,95

SWITCHES

50V
50V
SOV
50V
SOV

LED DISPLAYS

:;;
1.39
1.95
2.25
.35

400PIV 1.5A BRIDGE
50PIV 12A BRIDGE
50PlV 12A BRIDGE
100PIV 12A BRIDGE
DIP-BRIDGE

SCREW ON
CLIP ON
SCREWON
INSULATOR
INSULATOR

I

560
680
820
.001pf
.0015

TEXTOOL ZERO INSERTION FORCE
SOCKETS AND RECEPTACLES

CONTACTS

ORDER BY

12/1.00
10/1.00

SPOT MINI-TOGGLE ON·ON
OPoT MINI-TOGGLE ON-ON
oPDT MINI-TOGGLE ON-OFF-ON
SPST MINI-PUSHBUTTON N.O.
SPST MINI-PUSHBUTTON N.C.
BCD OUT 10 POSITION 6 PIN DIP

D-SUBMINIATURE
DESCRIPTION

,25
,25
25/1.00

HEAT SINKS

CONTACTS

ORDER BY

~2:~~~~J~~~~~~G

'N400,
1N4004

DIP CONNECTORS
DESCRIPTION

DIODES

m i~m8

DISC

.05
.05
.05
.05
.05

220

WATT 5% CARBON

VIDEO

.47pf
1.0
2.2
4.7
10

34

20

26

1.29

1.68

2.20

',7
3, 4
4,

2,
4.

1.35
2,98
3,28
,99
5,50

"

6,

SINGLE COLOR

40
2.58

50

CONTACTS

3.24

4,

IOH20WR

'0
'6

"

'0'

"

7,

ORDERING INSTUCTIONS. INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED "xx OF THE
"ORDER Br PART NUMBER LISTED. EXAMPLE: A 10 PIN RIGHT ANGLE HOLDER STYLE WOULD BE IDH10SR
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DISK DRIVES

WIRE WRAP
PROTOTYPE CARDS

TANDON
TM
TM

FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

.

-- --

I:

MPI-B52 5'1,' (FOR IBM) DS/DD

CABINET #1
CABINET #2

BARE - NO FOIL PADS • • . • . . . . • . •
HORIZONTAL BUS . • . . . . . . . . . • . .
VERTICAL BUS . . . • . • • . • . • . . • . •
SINGLE FOIL PADS PER HOLE
...

JFORMAT-2

515.15
521.80
521.80
522.75

. s2.75
521.80
. . . • 530.00

~

~

PS-IBM
$175.00
: ~~~J:A~;-XT COMPATIBLE

\~~~.~ ~

.

.

,~

22/44 PIN EDGE-CARD (.156" SPACING)
BARE - NO FOIL PADS 4.5" x 6.0" . . • . • 59.45
VERTICAL BUS 4.5" x 6.0"
513.95
SINGLE FOil PADS 4.5" x 6.0"
514.20
BARE· NO FOil PADS 4.5" x 9.0"
$10.40
VERTICAL BUS 4.5" x 9.0" . • . . • . • • . $14.20
SINGLE FOIL PADS 4.5" x 9.0" . . .
$13.50

__

~

•

•

.

~:~ ~ .~~,_;~~V@~5'A2A

• ONE YEAR WARRANTY

[9J
,J
I

USE TO POWER APPLE TYPE
SYSTEMS
• +5V@4A,-+12V@2.5A
-5V@.SA.·12V@_SA
• APPLE POWER CONNECTOR

$39.95

PS-3

~
.

c_

~ -' -'

EXTENDER
CARDS

• AS USED IN APPLE III
• +5V@4A,+12V@2.5A

-~ -SV@.2SA.-12V@_30A.

• 15.5" x 4.5" x 2", .884 LBS.

PS-ASTEC

$45.00
$45.00
$86.00

PLEASE INCLUDE SUFFICIENT
AMOUNT FOR SHIPPING ON ABOVE ITEMS

OK INDUSTRIES
EX-1 IC EXTRACTION TOOL

EX-2 IC EXTRACTION TOOL
•
..
•
•

EXTRACTS 24-40 PIN DEVICES
HEAVY DUTY METAL CONSTRUCTION
GROUND LUGS FOR MOS EXTRACTIONS
EASY ONE HAND OPERATION
$12.74

D

IC INSERTION TOOLS
IN$-1416
for 14·16 pin IC's
$5.15
MQS-1416
for 14-16 pin Ie.
$10.92
MOS-2428
for 24·28 pin IC's
110.92
MOS-40
for 40 pin Ie.
$12.43
MOS series insertion tools have metal constuction

BIld include grounding lug for CMOS applications.

o
INS·1416

INS-2428

BW-630 WIRE WRAP GUN
• BATTERY POWERED-USES 2 NI-CAD
C CELLS(NOT INCLUDED)
.. POSITIVE INDEXING
• ANT'-OVERWRAP DEVICE
$41.55

$19.95

.. CAN POWER TWO 511," FDDS
• +5V @ 2.5A, +12V @ 2A
-12V@ .1A
• +5V@5AIF +12V IS NOT USED
• 6.3" x 4.0" • 1.9"

8" DISK DRIVE CABINETS
ALSO AVAILABLE-PLEASE CALL

• ONE PIECE METAL CONSTRUCTION
• EASILY EXTRACTS 8-24 PIN DEVICES
• LOW COST
$2.19

$49.95

PS-A

EJ.
--

•"

36172 PIN EDGE-CARD (.'" SPACING)
BARE· NO FOIL PADS 4.5" )( 6.0" . . • . . $9.45
VERTICAL BUS 4.5" x 6.0"
$13.25
SINGLE FOIL PADS 4.5" • 6.0" • . • . . . $14.20
BARE - NO FOIL PADS 4.5" x 9.0" . . . . $10.40
VERTICAL BUS 4.5" x 9.0" • . • . . . . . . $14.20
SINGLE FOIL PADS 4.5" x 9.0" • . . . • . $15.15

IBM
APPLE
MULTI BUS

549.95

SWITCHING
POWER SUPPLIES

$15.15

$89.95

.. Fits two hatf height 5W'disk drive.
• Complete with power supply, switch,
line cord, fuse and standard power
connectors

TANDON TM100-2
SUPPORT FOR QUAD DENSITY DRIVES
FROM TALL TREE SYSTEMS
PLEASE INCLUDE SUFFICENT AMOUNT FOR SHIPPING ON ABOVE ITEMS

GENERAL PURPOSE

BARE GLASS BOARDS

CABINET #3

FD100-8 BY SIEMENS, SHUGART 801 EQUIV.
SS/OO
10/$129.95 ea.
$149.95
FD200-8 BY SIEMENS, SHUGART 851 EQUIV.
OS/OO
10/$185.00 ea. $$195.00

APPLE
BARE· NO FOIL PADS
HORIZONTAL BUS. . . . • . . • .
SINGLE FO.ll PADS PER HOLE
FOR APPLE lie AUX SLOT

5199.95

$199.95'

8" DISK DRIVES

S-100

$79.00

• Fits one full height 5'1.'disk drive
• Complete with power supply, switch,
line cord, fuse and standard power
connector
" Please specify Grey or Tan

SHUGART
I

529.95

• Fits one full height S'/.'disk drive
" Color matches Apple

5139.95
5139.95
5200_00

SA 400L 5'1,' (40TRACKI SSIDD
SA460 5'10"(80TRACK)DS/QUAD

BOTH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRACKET
WITH +-5V AND GROUND PLANE . . . . 527.95
AS ABOVE WITH DECODING CIRCUITRY $29.95

NO EDGE-CARD FINGERS OR FOIL
P25x45
2.5" x 4.5"
$2.40
P45.65
4.5" x 6.5"
$4.70
P45x85
4.5" x 8.5"
$6.20
P45x170
4.5" x 17.0"
$11.35
P85x170
8.5".17.0"
$18.95

5199.00
5199.95

TEAC
FD-558 V2 HEIGHT OS/OO
FD-55F V2 HEIGHT OS/QUAO

,

, I I
--------IBM PR2
IBM

.

5'1." {FOR IBMI SS/OO
5'1." (FOR 18Ml OS/OO

MPI

Ijp..,._

,

100-1
100-2

WSU-30 WIRE WRAP TOOLS
• WRAPS, STRIPS. AND UNWRAPS
• WSU-3OM WRAPS AN EXTRA TURN OF
INSULATION

WSU-30 58.84/WSU-30M 51 0.14

BW·630

WIRE WRAP TERMINALS

WIRE WRAP WIRE
PRECUT AND STRIPPED
Note: 1 inch of insulation is stripped on
each end. A 3.5" wire has only 1.5" of insu·
lation.
QUANTITY
LENGTH
(INCHES)
100
500
1000
1.60
1.60
1.65
1.75
1.80
1.85
1.90
2.00
2.30
2.40
2.50
2.60
2.65
2.70
2.80
2.90

2.5

3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10

4.70
4.70
5.00
5.40
5.75
6.10
6.50
6.85
7.80
8.20
8.55
8.95
9.30
9.80
10.00
10.50

8.20
8.20
8.90
9.60
10.30
11.00
11.75
12.50
14.30
15.05
15.85
16.60
17.40
18.15
18.95
19.70

TRANSFORMERS
FRAME STYLE
12.6V
12.6V
12.6V
12.6V
25.2V

AC
AC
AC
AC
AC

CT
CT
CT
CT

2
2
4
8
2

AMP
AMP
AMP
AMP
AMP

4.95
5.95
7.95
10.95
7.95

PLUG CASE STYLE
12V
12V
12V
12V

AC
AC
AC
AC

250018
500ma
1 AMP
2 AMP

3.95
4.95
5.95
6.95

DC ADAPTER
6,9, 12V DC SELECTABLE WITH
UNIVERAL ADAPTER
8.95

MICROCOMPUTER
HARDWARE
HANDBOOK

WWT-l

WWT-2
WWT-3
VVWT-4
INS-l

FROM ELCOMP $14.95
Over 800 pages of marM.Jfactur...·•
date sheets on the most commonty
used IC's
• TTL • 74, 74LS & 74F
• CMOS
.. Voltage regulators
.. Memory- RAM, ROM, EPROM
.. CPU'S - 6800. 6500. lBO.
8080. 8085 & 8086/8
... M PU Support & Interface.
6800, 6500. ZSO, 8200. etc.

SLOTTED
SINGLE SIDED
IC SOCKET
DOUBLE SIDED
INSERTION TOOL

25/$7.06
25/$4.25
25/$7.06
25/2.80
$3.64

WIRE DISPENSER
•
..
•
•

WSU·30/30M

WITH 50' ROLL OF WIRE
BUILT IN PLUNGER CUTS WIRE
BUILT IN STRIPPER STRIPES 1"
REFILLABLE

WD-30

$6.50 WD-30TRI 59.50

Specify Blue. white.
Yellow or Red

With 50' of each:
Red. Blue and White

SOCKET-WRAP I.D.™
• sUPS OVER WIRE WRAP PINS
.. IDENTIFIES PIN NUMBERS ON WRAP
SIDE OF BOARD
• CAN WRITE ON PLASTIC; SUCH AS IC It
PINS

8
14
16
18
20
22
24
28
40

PRECUT ASSORTMENT
IN ASSORTED COLORS 527.50
100ea: 5.5". 6". 6.5", 7"
250ea: 2.5". 4.5". 5"
500ea: .3". 3.5". 4"

PART#
PCK. OF
PRICE
IDWRAP08
10
1.95
IDWRAP 14
10
1.95
IDWRAP 16
10
1.95
IDWRAP 18
5
1.95
IDWRAP 20
5
1.95
IDWRAP 22
5
1.95
IDWRAP 24
5
1.95
IDWRAP 28
5
1.95
IDWRAP 40
5
1.95
PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)

SPOOLS
$4.30
250 feet
$7.25
$13.25
1000 feet
521.95
Please specify color:
Blue. Black. Yellow or Red

GE NICKEL-CADIUM
RECHARGABLE BATTERIES
NI-CAD CHARGER PACKAGE
PRICE INCLUDES CHARGER (WALL PLUG).
BATTERIES. & MODULAR BATTERY HOLDER
AAA CELLS
OTV.2
$11.71
AACELLS
OTY.2
$11.71
C CELLS
QTY.2
$13.21
o CELLS
OTY.2
$13.21
9 VOLT
QTY.l
$13.21

BATTERIES ONLY
AAA CELLS
AA CELLS
C CELLS
o CELLS
9 VOLT

Inquiry 163

PKG.2
PKG. 1
PKG.l
PKG.l
PKG.l

$6.07 pro
$3.03 ea.
$3.78 ea.
$3.78 ea.
$7.57 ea.

20 MHz DUAL TRACE
OSCILLOSCOPE

MULTI METER PEN

FROM
RAMSEY ELECTRONICS
UNSURPASSED QUALITY AT AN UNBEATABLE' PRICE
.. BAND WIDTH- DC: DC TO 20M Hz (-3dbl
AC: 10Hz TO 20MHz (-3db)
• SWEEP TIME- 2 ,uSEC TO .5 SEC/DIV ON 20 RANGES
• VERT./HORZ. DEFLECTION: 5mV TO 20V/DIV ON 20 RANGES
" COMPLETE MANUAL AND HIGH QUALITY
HOOK-ON PROBES INCLUDED
" INPUT IMPEDANCE: 1 MEG OHM
• TV VIDEO SYNC FILTER
WITH PROBES
• X, Y AND Z AXIS OPERATION
.110/220VOLT SO/60Hz OPERATION
" COMPONENT TESTER
• LP CONSUMPTION-19 WATTS
• BUILT IN CALIBRATOR
• AUTOMATIC OR TRIGGERED TIMEBASE

$399.95

AUTO RANGING. POLARITY & DECIMAL!
•
..
•
'"
..
..
•
•
•
•
•
..

LARGE 31Jz DIGIT DISPLAY
DATA HOLD SWITCH FREEZES READING
FAST. AUDIBLE CONTINUITY TEST
LOW BATTERY INDICATOR
OVERLOAD PROTECTION
~!A--~
ONLY 1W' x 6W' II. JA"
!""MII~";:;
DC VOLTS .1mV-SOOV
I ,oorponlllOll
AC VOLTS lmV-500V
.1 OHM·20 MEG OHMS
WEIGHS ONLY 2.3 OUNCES
LOW PARTS COUNT·CUSTOM 80 PIN LSIIN5URES RELIABILITY
INCLUDES MANUAL. BATTERIES. SOFT CASE, 2 PROBE TIPS.
AND ALLIGATOR CLIP

FEBRUARY 1985 • BY T E
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EPROM PROGRAMMER
FOR APPLE COMPUTERS

RP525

o

• LOW COST
• DUPLICATE OR BURN ANY
STANDARD 2700 SERIES EPROM
• MENU DRIVEN SOFTWARE
INCLUDED·NO ADDITIONAL
SOFTWARE REQUIRED
• AUTOMATIC SELECTION FOR
2716,2732. 2732A. 2764 & 27128
• LED INDICATORS FOR ACTIVITY
• HIGH SPEED WRITE ALGORITHM
• NO EXTERNAL POWER SUPPLY

I'

-~

MAXIMIZER

'.

I

AS 232 Serial

lures With the best selling mulldunclion card and save!
MAXIMUM RELIABILITY - The MAXIMIZER features the
hIghest Quality 4·LAYER board construction, sockets
lor all RAM, and IS backed by a full!

Parallel Porl
Clock. Calendar
Game Aaaplor

BAL-500

$169.95

* TEAC MECHANISM- DIRECT DRIVE
*100%APPLECOMPATIBLE-35TRACI{
* 40 TRACI{ WHEN USED WITH
OPTIONAL CONTROLLER

MITAC
AD-1

2'

1

1
YES

1
YES

Optional

I

seconCi

serIal

pori

OOl!onal

DISI<ETTE FILE

$8.95

IF PURCHASED
WITH 50 DISKETTES
OR MORE

$9.95 IF PURCHASED ALONE

BY DEALING DIRECTWITH THE
FACTORY, WE CAN MAI<E THIS
UNBEATABLE OFFER

JDR 161<
RAM CARD

$39.95
BARE PC CARD AND INSTUCTIONS $9.95

* 2 YEAR WARRANTY
* EXPAND YOUR 481{ APPLE TO 641{
* USE IN PLACE OF APPLE LANGUAGE
CARD

OTHER ACCESSORIES
BMC BX-80
CONTROLLER CARD
VIEWMAX-80
VIEWMAX-80e
GRAPH MAX
THUNDERCLOCK
I{RAFT JOYSTICK
POWER SUPPLY
ZVM-123 GREEN MON
BMC AU9191 U COLOR MON

$249.00
$49.95
$159.95
$129.95
$129.95
$129.95
$39.95
$49.95
$105.00
$279.00

.... BUT DISCOVER
THAT YOUR POWER
SUPPLY CAN'T
HANDLE THE LOAD?
JDR HAS CAREFULL Y
SELECTED THE HIGHEST
QUALITY FULL Y IBM
CaMPA TlBLE POWER
SUPPL Y AVAILABLE.

* RUGGED, HIGH QUALITY
CONSTRUCTION

COMPARE

$179.95
* FULL HEIGHT SHUGART
MECHANISM
* DIRECT REPLACEMENT FOR APPLE
DISK II

*NASHUA DISI<ETTES
5%" SOFT SECTOR
DOUBLE SIDED, DOUBLE DENSITY

•
•
•
•
•

WITH HUB RINGS
•

BULK PACKAGED IN FACTORY SEALED BAGS
OF 50. INCLUDES DISKETTE SLEEVES AND
WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
CLUBS, AND USERS GROUPS. THIS ISA SPECIAL
PURCHASE, QUANTITIES ARE LIMITED.
5 YEAR WARRANTY.

$1.3gea.
Qn250

128K Maxistack

WANT TO ADD
AN INTERNAL
HARD DISI<
DRIVE TO YOUR
IBM PC?

* AlTRACTIVE, SMOKED ACRYLIC CASE WITH
SIX INDEXED DIVIDERS

* HOLDS 70 5'14'
DISI{ElTES,
WITH ROOM
TO SPARE

2nd Serial Port
Game Adaptor

,..---.....

Optional

wllt1oplI0naI128KMAXISTACK

ONE YEAR WARRANTY

HEIGHT·ALPS MECHANISM
* 100% APPLE COMPATIBLE
* FULL 1 YEAR WARRANTY
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COMPIREI

MAXIMUM PERFORMANCE PER DOLLAR-Compare lea·

* 'I,

-

j

'J'''!.-'''~

MAXIMUM FLEXIBILITY-All of the most asked for sup·

~.
~
-~

-

8259 95

SIGMA DESIGNS, INC.

MAXIMIZE YOUR IBM PC OR XTI

APPLE ACCESSORIES

-

•

• __ 1,.__~.
.' ' I !:it--... • t I,

$79.95

THESE FEATURES
XT COMPATIBLE
1YEAR WARRANTY
HIGH QUALITY
CONSTRUCTION
PLUG COMPATIBLE
CONNECTORS
FITS INTO EXSISTING
MOUNTING HOLES
SOLID 130WATTOUTPUT
+5V@ 15A +12V@4.2A
-5V @ .5A -12V @ .5A

$1Agea. $1.5gea.
Qn100

QnOO

'NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES TESTED.
(SEE -COMPARING FLOPPY DISKS': BYTE9184j

$175.00

DISK DRIVES FOR YOUR IBM

VERBATIM

MPI52B
(same as Tandon)

Inquiry 164

U' N,C,L·A·S·S· I·F· I·E·D A·D·S

NEEDED: Information on or public-domain software
for Commodore 64 to develop educational and
social skills of mentally handicapped adults. Also.
we will share the programs we have developed. Mrs.
M. Worsman. Pennine House. 39 Well St.. Bradford.
West Yorkshire BDI 5RE. England.
WANTED: Information on computerslhardware to
videotape high-resolution/double high-resolution
drawings and animation without flickering. Want
equipment to transform signal to NTSC or computer
with such capability (now using an Apple lie and
Add Wor board that does not generate true N1'5C
output). Marianne Unger. 1313 Good St.. Reading.
PA 19602.
NEEDED: Thx-deductible donation of computers
(Apple II. IBM Pc. or compatible). monitors. and
printers for Appalachian students in biology and
pre-medicine. Shipping will be paid. Dr. H. W.
Elmore. Department of Biology. Marshall University.
Huntington. WV 25701. (304) 696-3638 or 696-3148.
WANTED: Donation of a Macintosh or Apple lie to
be used by Miss Pantipa lsaramongkolpant. Multiple Cropping Project. Faculty of Agriculture.
Chiangmai University. Thailand 50002. For shipping
fee and arrangements. call John Dennis (Department
of Rural Sociology. Cornell University. Ithaca. NY
14850) at (607) 256-3159.
WANTED: Thx-exempt. nonprofit organization working with teenagers seeks donation of personal computer equipment for word processing. Fully taxdeductible. Will pay shipping. Especially interested
in letter-quality printer. Northwest Indiana Youth for
Christ. POB 537. Valparaiso. IN 46383.
WANTED: Private elementary school seeks to purchase Apple II + at low cost or receive as donation.
Dr. Peter Hulick. James River Day SChool. 5039
Boonsboro Rd.. Lynchburg. VA 24503.
NEEDED: Boy SCout 1l'oop #397 seeks tax-deductible
dOflation of Apple II. IBM PC. Kaypro. or compatible. 1l'oop #397.243 42nd St.. Copiague. NY 11726.
WANTED: Educational institution seeks taxdeductible donations of microcomputer. disk drives.
monitor. and printer. Cardozo Computer Users'
Group. Cardozo SChool of Law. 55 Fifth Ave.. New
York. NY 10003.
WANTED: Nonprofit publisher of Education Week
newspaper needs PC and Apple computers and peripherals of all types in exchange for tax benefit and
printed recognition. Ian ice Lopez. Education Week.
1255 1\venty-third St. NW, Washington. DC 20036.
(202) 466-5190.
NEEDED: Nonprofit state college art department with
computer graphics skills needs graphics equipment
to update curriculum and improve student employment profile. Anything will do: CPUs. RGB monitors.
video input. printers. disk drives. plotters. graphics
tablets. and video film recorder. Desmond Mclean.
Art Department. Memorial Hall. Glassboro State
College. Glassboro. Nj 08028. (609) 863-736617081.
WANTED: Charitable nonprofit organization seeks
donation of computers. peripherals. printers. monitors. terminals. disk drives. memory expansion. etc.
Certified tax-deductible receipts furnished. Will pay
reasonable shipping. Holdeman International. POB
329. West Point. MS 39773.
WANTED: Thx-exempt. nonprofit educational
organization seeks donation of microcomputers and
peripherals. Donation is tax-deductible: will provide
receipts and pay reasonable shipping. Baton Rouge
Astronomical Society. 11683 Flamingo Dr.. Baton
Rouge. LA 70814.
WANTED: Information on an available cut-sheet
feeder that accommodates II-inch-wide paper and
fits a Brother HR-35 printer. Michael L. Cook. 3318
Wimberg Ave.. Evansville. IN 47712.
FOR SALE: BYTE. September 1975 through
December 1984. 112 consecutive issues. Best offer
for all. R. F. Nichol. 25747 Date St.. san Bernardino.
CA 92404. (714) 862-1252.
WANTED: Documentation for Motorola Experimenter
II 6800 board. SChematic for Burroughs EA2300
J(kolumn calculator. Correspondence with hackers
using Thno Dragon. APF M-1. or 1'51000. B. R. Pogue.
POB III. Thatcher. AZ 85552.
FOR SALE: HP 86 computer. HP interface bus
82937A. HP dual-disk drives 250K each. and HP
82913A monitor: 52500 or trade for Apple lie. Rick

Crowsey. 9599 Southeast Valley Court. Hobe Sound.
FL 33455. (305) 840-1633 or 546-8560.
WANTED: Religion department at private Lutheran
college seeks donation of Apple lie. TR5-80 Model
III. or any comparable model with disk drive.
Shannon lung. Department of Religion. Concordia
College. Moorhead. MN 56560. (218) 299-3435.
FOR SALE: BYTE. July 1976 (volume I. number II)
through December 1982. marked but complete:
5190 includes UPS shipping in U.S. Jerry Nelson. 3
Hill Rd.. St. James. NY 11780. (516) 862-9351.
FOR SALE: Lobo MAX-80 1128K. serial ports. runs
eight 5-inch/8-inch hard-disk drives. clock. 5-MHz
Z80. function/numeric keypad. RAM drivel with two
Shugart 160K drives. books. and original documentation: 51250. Stewart Dean. POB 120. Lake Hill. NY
12448. (914) 679-7637.
FOR SALE: BYTE. september 1975 through present
in good condition. Missing May 1980 and lanuary
1982.5250 includes shipping. D. M. Wyckoff. 5419
Mariposa Ave.. Citrus Heights. CA 95610. 1916)
967-6790 home. (916) 322-7484 work.
FOR SALE: New Radio Shack Model 16B with two
disk drives. printer. hard-disk drive. and modem.
Haas Honda. Route I. Box 7. Marietta. OH 45750.
(6141 374-4044.
FOR SALE: Magnavox Odyssey I. the original videogame machine. Excellent condition: make an offer.
William Blair. 909 East Emerson. Morton.IL 61550.
1309) 266-7032.
FOR SALE: M5-00S/CP/M-86 5-100 system. 12 slots.
8088/8087/8089 CPUs. 128K CMOS RAM. 64K lowpower RAM (all static). battery-backed-up clock. two
serial and two parallel pons. lade bus probe. kludge
card. two 8-inch DSIDD drives. one 5 ~-inch SSIDD
drive. ADM-2A CRT. 52450. Flexible; must sell. Dan
Pritchard. 4721 Bali Court. Albuquerque. NM 87111.
WANTED: Other Olivetti M20 owners to share ideas
and information. Kurt Moeller. POB 193. Chico. CA
95927. (916) 893-0887.
FOR SALE: TI 59 programmable calculator with
PC-IOOC thermal printer. includes over a dozen
magnetic cards and two rolls of printer paper: 5100.
Ed Cundy. Lyme Rd.. Hanover. NH 03755. (603)
643-5004 evenings.
NEEDED: Correspondent who has knowledge of the
KORG SA5-20 music keyboard's operating system.
Looking for help in interfacing with computer and
programming new ROM packs. BiII1bmlinson. i038
West Mill St.. Kewanee. IL 61443.
NEEDED: Victor 9000 owner wants to exchange ideas
with other Victor users. Philippe Ciraud-Lanoue. 18
Bd de Perpigna. 17200 Royan. France.
WANTED: Back issues of BYTE. June through
september 1982 and August 1983 through May
1984. Will pay 515 and postage. W. Michael Yearick.
305 July Lane #285. Copperas Cove. TX 76522.
WANTED: CompuPro system. Other multiuser systems considered. Alan Born. POB 272. Tiburon. CA
94920.1415) 924-6352.
FOR SALE: TR5-80 Modell. like-new condition. 5~
and 8-inch disks. parallel and R5-232C pons. Passport 300!1200-bps auto-answer auto-dial modem.
brand new: 5325. Anadex 9501 graphics printer:
5800. Joe Ruby. 6641 Northwest 22 Court. Margate.
FL 33063. (305) 972-6641.
WANTED: Eagle PC II user wants to join/form support group to share information. advice. Prefer NYC
area. but eager to correspond with Eagle users anywhere. M. C. SCarino. 55B Brighton #10 Court.

Unclassified !vls must be noncommercial. from readers
who have computer equipment to buy. sell. or trade on
a onetime basis. All requests for donated computer equipment must be from nonprofit organizations. Programs to
be exLhanged must be written by the individual or be in
the public domain. !vls must be typed double-spaced. contain 50 IOOrds or less. and include full name and address.
This is a free service; ads are printed as space permits.
BYTE reserves the right to reject any unclassified ad that
does not meet these criteria. When you submit your ad
(BYTE. Unclassified Ads. POB 372. Hancock. NH
03449). please allow at least four months for it to appear.

Brooklyn. NY 11235. 1718) 646-6988.
FOR SALE: Heath H-89 Z80 computer with 64 K memory. Z.37 double-density f1oppy-disk controller with
two SSlDD disk drives. full documentation. Excellent
condition: 51450. Mike Ulis. 337 Cody Rd.. san
Dimas. CA 91773. (714) 592-3133 after 5 p.m.
WANTED: SChematics. service manuals. or other information on the GCE Veetrex video-game unit and
the prototype Vectrex computer add-on unit. Want
to contact anyone interested in interfacing the Vectrex to other computer hardware. Dennis Lo. 1862
East Broadway. Vancouver. BC V5T I YI. Canada.
NEEDED: Information on TI 99/4A. circuit diagrams.
and hardware. Roy Antaw. 47 Park Ave.. Ashfield.
New South Wales 2131. Australia.
FOR SALE: Columbia MPC. 384K. two disks. colorgraphics board. monochrome monitor. Gemini-lOX
printer. 1200-bps modem. and more. Will telephone
support first month: 53500 for everything. Richard
Platkin. 222 3rd St.. 1l'oy. NY 12180. (518) 271-7449.
FOR SALE: 5-100 static memory boards. CompuPro:
two RAM IV 116K) and one RAM lIa (8K). All 4 MHz.
used but in excellent working condition: 5100 for
16K and 575 for 8K or offer. Also. Industrial Microsystems: two 8K at 2 MHz (use 2102s): 550 each or
offer. Arnold Cohen. 41-34 52nd St.. Apt. 3L. Woodside. NY 11377. 1212) 446-0399.
FOR SALE: Centronics printer Model 779. parallel interface. friction feed: 5500. Anderson-Jacobson IBM
selectric keyboard/printer terminal. serial interface
(to 1200 bps): 5600. Both work well. Manuals included: prices negotiable. Jeffrey Katz. 160 West
87th St.. New York. NY 10024. (212) 873-6717.
FOR SALE: Level II ROM set with instructions: 5100.
Disk-drive upgrade for Model III or 4. less drives:
5225. Frank Weatherford. Route 12. Hidaway Hill
#36. Gray. TN 37615.
FOR SALE: Ohio SCientific timesharing system with
104K. 80-megabyte hard disk. two 8-inch fioppy-disk
drives: 58000. Also. extra boards to reconfigure system to support extra users/peripherals. Dana
Humfleet. 665 East Dublin-Granville #300. Columbus. OH 43229. 1614) 436-9510.
FOR SALE: HP 85 with 7470 plotter. HPIB interface.
R5-232C serial port and ROM drawer. 16K expansion module. All manuals included: best offer. Dave
Fiske. 8139 Van Noord. North Hollywood. CA 91605.
1818) 848-4429 days. 1818) 989-2070 evenings.
FOR SALE: zenith Z.90 computer with 64 K. Z.37 disk
drive. warranty: make offer. SCott Kudika. 237 Main
St.. New Kensington. PA 15068. (412) 282-4756.
WANTED: SChematic diagram for Digital Equipment
Corp. LA-30P DECwriter. Elwood Jackson. 34 Havelock Dr.. Rochester. NY 14615.1716) 621-3266 or
682-4308.
FOR SALE: BYTE. september 1975 through luly 1984.
Complete set except luly and september 1983
issues. Best offer over 5300 plus shipping. Thomas
Aulicino. 2014 59th St.. Brooklyn. NY 11204.
WANTED: Manuals or hardware helpful in interfacing an old Kennedy 3110 nine-track 800-bpi, 25-ips
bare Magtape deck to an HII (o-bus) or DEC PDP-II
Unibus system. A. DuRea. 101 Indian Lane. Oak
Ridge. TN 37830. (615) 483-0784.
FOR SALE: 5-100 computer. motherboard mounted
inside ADDS Regent 25 terminal. 4-MHz Z80 CPU.
two serial and three parallel ports. 64 K RAM. 8-inch
and 5 ~-inch DD controller. 1\vo Shugart 8-inch
SSlDD drives. Used by church camp for three years:
52000 or best offer. D. Golowka. 6510 Lindley Ave..
Reseda. CA 9133 5. (818) 705-6631.
WANTED: Will pay good price for used Apple disk
drives. memory cards. modems. and other equipment. Would like to trade tips and techniques useful
on an Apple II + or lie. Jared Edis. POB 1772. Summerland. BC VOH IZO Canada. (604) 494-9934.
FOR SALE: Fortune 32:16 small-business computer;
console plus two terminals. Expandable to 12 users.
20-megabyte hard disk. 512K (also expandable).
new June 1983. moderate use: 515.000. Epson
MX-IOO dot-matrix printer: 5500. D. F. S.. POB 9687.
Colorado Springs. CO 80909. (303) 471-4633.
FOR SALE: Hazeltine 1500 terminal. 80 by 24 lines.
upperlJowercase. well-designed keyboard. dust
cover. excellent condition: 5250 or best offer.
Christopher Pettus. 10920 Palms Blvd. #110. Los
Angeles. CA 90034. 1213) 202-8925. •
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AUTHOR(S)

Robinson

3

120

The HP Integral Personal Computer
Ciarcia's Circuit Cellar:
Build a Serial EPROM Programmer
The Macintosh Office

4
5
6
7
8

138
147
163
177
199

C to Pascal.
.
Simulate a Servo System.
Introduction to Image Processing . . .
The Birth of a Computer
A Low-Cost Data-Acquisition System
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Fourier Smoothing Without the
Fast Fourier Transform
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Paranoia: A Floating-Point Benchmark
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Modeling Mass-Action Kinetics
Curtis
Viewing Molecules with the Macintosh.
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laboratory Interfacing
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Interfacing for Data Acquisition. .
. .. Clune
NewWord
Heilborn,
Reel
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BYTE West Coast: What Next?
Markoff.
Robinson,
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BYTE U.K.: Realizing a Dream
.. Pountain
Computers and law:
. .... Sterne,
Copying Mass-Marketed Software.
Saidman

COVER STORY WINS
The product description prepared by BYTE's
Gregg Williams and Ken Sheldon on "The
Data General/One" is number one in the
BOMB results for November. Dr. leo D.
Bores wins SIOO for his feature story on the
'AGA'r. A Soviet Apple 1/ Computer," which
came in second. Jerry Pournelle's "NCC
Reflections:' from Computing at Chaos
Manor, placed third. In fourth place is "The
MC68020 32-bit Microprocessor" by Paul F.
Groepler and lames Kennedy. These two
authors will split the S50 bonus. And in fifth
place is Steve Ciarcia's Circuit Cellar speechrecognition invention, "The Lis'ner 1000."
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Inquiry No.

Page No.

l i s t PLACE SYSTEMS
226
2 2500 AD SOFTWARE
396, 397
390
3 4·5-6 WORLD
4 800 SOFTWARE.
.
195
19
5 A.S.T. RESEARCH .
6 A.S.T. RESEARCH.
19
7 AB COMPUTERS. .
192
400
8 ABC DATA PRODUCTS
9 ACL INC
229
10 ADDMASTER CORP.
430
II ADY. COMPo PROD..
. .429
12 ADY. COMPUTER SYS
381
13 ADY. DIGITAL CORP. .
. . 273
14 ADV. DIGITAL CORP
273
336 AFTEK
275
337 AFTEK.
. . 391
15 ALF PRODUCTS. INC.
.
144
16 ALLIED MICRO DEVICES
450
18 AMBER SYSTEMS
129
19 AMBER SYSTEMS
172, 173
21 AMER. DESIG COMPONENTS445
366 AMPERE INC
186
22 AMPRO COMPUTERS I C
86
APPLE COMPUTER INC
CII, I
23 APPLEWARE. INC
. 384
187 APPLIED SOFTWARE TECH .. 243
24 APROPOS TECH OLOGY
444
349 ARTISOFT..
.
76
350· ARTISOFT.
.
76
25 ASHTON:rATE.
. .. 348, 349
26 AUSTIN SCIENTIFIC.
. .. 32
..
219
27 AVOCET.
28 B&B ELECTRONICS
450
B&C MICROSYSTEMS
447
344 BASF SYSTEMS.
.
279
29 BAY TECHNICAL ASSOC
23
30 BINARY TECHNOLOGY
384
32 BLAISE COMPUTING I C
190
33 BORLAND INTL.
20, 21
34 BORLAND INT'L.
28, 29
36 BOITOM LINE, THE
268
BYTE PUBL. INC.
. 392
BYTE BACK ISSUES
412
BYTE SUBSCRIBER NOTICE .. 410
BYTE SUBSCRIBER SERVICE. 350
37 BYTEK COMPo SYS. CORP
86
C WARE/DESMET C. .
266
C·SYSTEMS
471
38 C ITOH DIGITAL PRODUCTS .. 38
39 C ITOH DIGITAL PRODUCTS .. 38
CALIF. DIGITAL
460, 461
CALIF. MICRO COMP.
471
450
42 CANDELARIA WORKS
43 CAPITAL EOUIPMENT CORP.. 230
45 CDR SYSTEMS.
. .... 322
CERMETEK MICROELECTRONICS 179
48 CHIPSOFT. INC.
.
447
49 CHORUS DATA SYSTEMS
79
50 CMA MICRO COMPo DIV
70
362 COGITATE.
.
444
51 COMP. COMP TS. U LTD.464, 465
52 COMP COMPNTS. UNLTD.466, 467
54 COMPETITIVE EDGE
84
56 COMPUDEC
16
57 COMPUMAIL
470
58 COMPUPRO. .
46, 47
59 COMPUSERVE.
.
376
60 COMPUTER AFFAIRS INC
314
61 COMPUTER AFFAIRS INC
405
62 COMPUTER BROKERAGE SERV308
.353
347 COMPUTER CAREERS.
63 COMPUTER CHANNEL.
417
COMPUTER CHRONICLES ... 323
64 COMPUTER CONNECTION INC435
65 COMPUTER DISCOUNT PROD.437
231
COMPUTER FRIENDS
66 COMPUTER INNOVATIONS .. 347

Inquiry No.

Page No.

COMPUTER MAIL ORDER26O, 261
COMPUTER PARTS MERCHANT43I
COMPUTER SOURCE
400
COMPUTER WAREHOUSE
189
70 COMPUTERBANC.
.60
71 C0"'1PUTERS AND MORE . . 342
72 CO ROY·LAPOINTE.
124, \25
73 CONROY·LAPOINTE
124, 125
74 CONROy·LAPOINTE
124, 125
75 COSMOS
146
76 CROMEMCO.
.5
77 CUESTA SYSTEMS
370
78 CUSTOM COMP. TECH
432
79 CUSTOM COMPo TECH
433
80 CYMA CORPORATION
206
81 CYMA CORPORATIO
206
361 DAISY DATA TERMINALS CORP.447
82 DATA EXCHANGE
450
83 DATA EXCHANGE
322
.
94
85 DATA SPEC.
86 DATA SPEC. .
94
316
44 DATA TRANSLATION INC
310
87 DATASOUTH COMP. CORP
88 DECISION RESOURCES
135
360 DECMATION..
.
450
372 DIGITAL PRODUCTS I C.
.334
DIGITAL RESEARCH COMP. . 67
89 DIRECT-eONNECT DEVICES .. 442
90 DISCOU T COMPUTER ..... 150
DISCOUNT COMPlJJER CENJERS398
9\ DISKETTE CONNECTION
411
92 DISKS PWS
,
447
93 DISKWORLD, I C
440
94 DISPLAY TELECOMMNCTNS..
.. 458,459
95 DOKAY COMP. PROD. INC448, 449
96 DOW 10NES SOFTWARE
227
378
97 DOW 10NES SOFTWARE
471
359 DWIGHT CO.. INC
98 DYSAN CORP
61
345 EASTMAN KODAK CO
12, 13
346 EASTMAN KODAK CO. 284, 285
. \57
ECONOMY SOFTWARE
101 ECOSOFT.
. 30
102 EDUCATIONAL MICROCOMP. 390
103 ELECTRONIC PROTECTION DEV 162
104 ELEK·TEK.
.
188
180 ELEXOR.
.
444
ELLIS COMPUTING INC
93
EMPIRICAL RESEARCH GROUPI58
105 ENCHANTED FOREST
442
107 EPSON AMERICA.
.
277
108 ERICSSON COMPUTER CO.62, 63
109 EXPOTEK.
.
254
110 EXPRESS BUSINESS SOFTWARE 18
III FALCON SAFETY PROD.. . .. 134
369 FORTRON. INC.
.438
370 FORTRON. I C.
.
438
113 FOX & GELLER INC
152
114 FOX SOFTWARE INC
384
115 FRIENDLY COMPUTER
78
116 FUJITSU AMERICA.
. 184
117 FUJITSU AMERICA.
. . 185
120 GENERAL TECHNOLOGY ..... 77
121 GIFRJRD COMP SYSfZITEL CORP.215
122 GILTRONIX. INC.
322
67
68
69

S·E·R·V·I·C·E

Inquiry No.

123
124
125
126
127
128
371
130
131
132
133
134
135
136
138
139
140
143
339
145
146
147
148
149
150
151
152
153
154
156
\57
158
159
160
161
162
163
164
165
166
335
168
169
170
171
172
173
174
175
176
177
178
179
181
182
183
184
185
186
188
190
191
192
193

Page No.

GOLD HILL COMPUTER
119
GOLDEN BOW SYSTEMS
471
GREAT SALT LAKE COMP'456, 457
GRYPHON MICRO PROD
94
GTEK INC
91
H&E COMPUTRONICS .
. 87
.430
HADAX ELECTRONICS.
HALLOCK SYSTEMS.
.232
HANWN DATA INC.
70
HARMONY VIDEO & COMP. .. 78
HARMONY VIDEO & COMPo . 411
HAYES MICROCOMP. PROD.. 290
HEATH COMPANY
187
HERCULES COMPUTER TECH. 25
213
HERMES PRECISA INTL.
HOFFMAN INT'L.
382
HOUSJON INSfRJBIIUSCH&lDMB283
HUMAN DE:>IGNED SYSTEMS288
HYPERON SOFTWARE
354
IBM CORP.
136, 137
IBM - (ISC) SERVICES.
.401
INFOCOM.
. ... 56, 57
INNOVATIVE SOFTWARE406. 407
INOVION CORP. .
. . 24
INPUTIOUTPUT TECHNOLOGY. 55
I TEGRAND.
. .... 413
I TELLIGENT DATA SYS. INC. 45
INTERACTIVE STRUCTURES
54
I TERACTIVE STRUCTURES
68
INTERACTIVE STRUCTURES . . 90
INTERFACE TECH. CORP. 414. 415
IOMEGA..
.
373
IOMEGA.
.
375
IOMEGA.
.
377
.45\
lADE COMP. PROD.
lADE COMP. PROD..... 452, 453
IAMECO ELECTRONICS. 220. 221
IDR MICRODEVICES INC472, 473
IDR MICRODEVICES INC474. 475
IDR MICRODEVICES INC .... 476
JlM·PAK.
. 196, 197
IUKI INDUSTRY OF AMERICA 299
KADAK PRODUCTS.
..74
KEITHLEY/DAS.
329
KENSINGTON MICROWARE
58
KEYWORD OFFICE TECH
149
KIMTRON.
.
145
KRUEGER TECHNOLOGY
446
LABORATORY MICROSYS
30
LANGLEY·STCLAIR
244
LARK SOFTWARE
404
LATTICE. INC
333
LAWSON LABS.
. .. 400
LEADING EDGE PROD
49
LEVEL 5 RESEARCH
322
LIFEBOAT ASSOC
300. 301
LI DE TECHNOLOGY INC
193
L1NTEK INC
471
L10NHEART PRESS
430
LOGICAL DEVICES
346
447
LOGICAL DEVICES
LOMAS DATA PRODUCTS
267
LYBEN COMP. SYS. . .
382
LYCO COMPUTER
222
MACMILLAN SOFTWARE248. 249
MAG UM P.C.
280

10 GET FURTHER information on the products advertised in BYTE. either
pick up your touch-tone telephone and use AIMS or fill out the reader
service card. Either way full instructions are provided follOWing this reader
service index which is prOVided as an additional serVice by the publisher.
who assumes no liability for errors or omissions. 'Correspond directly
with company.

Inquiry No.

368
194
195
196
\97
198
199
200
201
202
358
203
204
205
206
207
208
209
210
2\1
212
355
356
215
216
217
218

219
309
220
221
40
222
223
224
225
226
227
367
228
229
342
55
230
343
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
252
254
255
334
256

Page No.

MANAGEMENT I Fo. SOURCE262
MANX SOFTWARE SYS. .
.52
MANX SOFTWARE SYS. .
.53
MARIACHI OY.
.
127
MARK WILLIAMS CO
75
282
MARVEL SOFTWARE
MARYMAC INDUSTRIES
442
MASTERBYTE COMPo OF NY.. 92
MAXELL DATA PRODUCTS. .. 7
15
MAYNARD ELECTRO ICS
MEGATEL
66
MERRITT COMPo PRODUCTS. 471
MET-eHEM INT'L CORP
322
471
META SYSTEM INC
MFI ENTERPRISES INC
258
MICRO AGE COMP. SIORES INC 141
MICRO DATA BASE SYS.
181
MICRO DATA BASE SYS. 356. 357
309
MICRO DESIGN INTL
72. 73
MICRO MART, INC
434
MICRO PRODUCTS. INC
MICROCOMPUTER N:CESSORIES31
MICROCOMPUTER N:CESSORIES31
MICROMINT I C
408
MICROPROCESSORS UNLTD.. 444
MICROSHOP
432
MICROSIM CORP. .
.
26
MICROSIM CORP..
.
26
MICROSOFT CORP.. . . . . .. \67
MICROSOFT CORP. .
. ... \69
MICROSOFT CORP...
..171
MICROSOFT CORP
315
MICROSTUF. INC
363
MICRO-TERM. I C
84
MICROTIME.
.
4
MICROWAY
238
MICTRO..
.
66
MIDWEST MICRQ-PERIPHERALSI80
MINORITY INDUSTRIES.
. 50
MODTECH INTERNATIONAL. 241
MODULA SYS. CORP.
69
MOORE BUSINESS CENTERS. 76
MTI SYSTEMS CORP.
186
MULTI·TECH SYSTEMS.
. 224
MYTECH.
. . 410
N.B.S
92
NAT'L. PUBLIC DOMAIN SFTW.450
NATIONAL INSTRUMENTS
34
NCDA.
.
471
NCR.
. . 35
NEC HOME ELECTR. USA
265
NEC INFORMATION SYS
(III
NEW GENERATION SYS
368
NORTH HILLS CORP. .
. .. 442
NORTH HILLS CORP.
354
NRI SCHOOLS ELECTR. DIV.. 385
OPEN SYSTEMSlUCCEL
351
Of'TO-22
336
Of'TO-22.
.
336
ORCHID TECHNOLOGY.
..271
ORIO INSTRUMENTS
218
ORYX SYSTEMS
418, 419
418.419
ORYX SySTEMS
ORYX SYSTEMS.
. . 418, 419
PACIFIC EXCHA GES.
..... 442. 444. 447. 450.
PARAGO COURSEWARE ... 444
PC NETWORK
204. 205
PC PIPELINE
450
PC'S LIMITED.
.439
PERSOFT INC.
151
PIPELINE COMPUTER
469
POCKET TECHNOLOGY
247
. .. 88. 89
POLAROID CORP. .
PRINCETON GRAPHIC SYS.36. 37
PRIORITY ONE
443
PROGRAMMERS SHOP ..... 341
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Inquiry No.

257
258
259
260
261
262
263
264
265
266
268
269
363
351
271
272
273
274
275
276
277
278
280

Page No.

PROGRAMMERS SHOP
... 345
PROGRESSIVE MICRO DISTR
462. 463
PURPLE COMPUTI G.
354
04 INSTRUMENTS INC
... 388
OIC RESEARCH.
. .. 255
430
OUALITY PRINTERS.
OUANT SYSTEMS.
442
17
OUARK INCORPORATED.
OUBIE DISTRIBUTING
209
OUBIE DISTRIBUTING.
. . 335
RACAlNADIC
364. 365
RADIO SHACK. .
. CIV
RELAX TECHNOLOGY. . ... 235
ROSE ELEC.
. .. 444
R.R. BOWKER.
..343
5-100 DIY. 696 CORP.
. .441
5-100 DIV 696 CORP.
. .441
SAFEWARE.
. .... 442
SATELLITE SOFTWARE.
374
SAV-0N COMPUTERS. 454. 455
SCOTTSDALE SYSTEMS.
. .. 64
SECURITY MICROSYSTEMS .. 405
SEEOUA COMP CORP..
.8
SEMIDISK SYSTEMS.
217
SHEPHERD MARKETING.
430

Inquiry No.

281
282
283
284
285
287
288
289
290
291
292
293
294
295
354
296
297
298
357
299
300
301
302
303

AI 1\115

Page No.

SILICON SPECIALTIES
403
SILVER FOX .
. 202
SL WABER.
324
SLICER COMPUTERS
395
. 82
SOFTLINE CORP.
SOFTSTYLE INC. .
.
131
SOFTWARE EXCHANGE
444
SOFTWARE LINK THE.
. .. 143
SOFTWARE SERVICES.
. . 430
SOFTWARE SERVICES
405
SOFTWARE SOWTIONS INC. 281
SOWTIONWARE CORP.
..447
SOURCE TELECOMI'. CORP. 245
SP COMPUTERS
74
SPEAR SECURITIES
133
SPECTRUM SOFTWARE
211
SPERRY COMPUTER SYS.154. 155
SPRUCE TECHNOLOGY CORP 276
STANDARD MICROSYS. CORP. 95
STARBUCK DATA CO .
447
STARSHI E..
. .. 370
STRIDE MICRO.
. .. 321
SUMMIT SOFTWARE TECH INC 246
SUNNY I TL..
.
428
SUNTRO ICS CO INC. .
428
SUPER COMPUTER INC. . .
176

InquIry No.

304
305
306
307
364
310

311
106
312
313
314
315
317
318
319
320
321
322
323
353
324

Page No.

SUPERSOFT
330
SY ALTA SYSTEMS.. .
450
SYSGEN INC. .
. 338
SYSTEMS MANAGMNl: ASSOC 383
TALLGRASS TECH
80. 81
TATUM LABS.
. . 444
TEKTRONIX INC
159
TELETEK ENTERPRISES. INC. .41
TELEVIDEO SYSTEMS
191
TEXAS INSTRUMENTS
II
TEXAS INSTRUMENTS.
. . 386
TIGERTRONICS
442
TINNEY. ROBERT GRAPHICS. 436
TOPAZ. INC.
358
TOPAZ. INC.
358
TOSHIBA AMERICA INC.
71
TRANSTECTOR SYSTEMS INC.250
390
UNIFIED SOFTWARE SYS
UNISOURCE..
.
43
UNLIMITED PERIPHERALS .. 471
UNLIMITED PROCESSING INC.203
VAULT CORP.
.233
VEN-TEL INC.
.257
VICTORY E T TECHNOLOGY. 85
VIASYNICOMpUpRO
366
VIDEX.
27

Inquiry No.

325
327
328
329
330
331
332
365
352
348

Page No.

VISUAL TECH. INC. .... 160. 161
VLM COMPUTER ELECTR ... 447
WADSWORTH PROf SFTW. .. 361
WALLING COMPANY
442
WAREHOUSE DATA PRODUCTSI82
WESTERN VIDEO.
132
WESTREX OEM PRODUCTS .. 225
WINTEK CORP
.234
WINTEK CORP.
.
382
XEROX.
. 236. 237
Z.SOFT.
.
51
ZSTEM COMMUNICATIONS DIY. 322

• Correspond directly witn company.

INTERNATIONAL ADVERTISING SECTION
500
501
502

AMERICA BUYI G & EXPORT32C
BYTE
328
CASIO COMPUTER Co.
320
HIGH TECH. ELECTRONICS .. 32A

No domtstic inquiries. pltase.

SUBSCRIBERS ONLY!
Use BYTE'S Automated Inquiry Management System
Available 24 Hours, 7 Days a Week

GET PREPARED

1) Write your Subscriber Number, as printed on your Subscriber I.D. Card,
in boxes in Step 4 below. (Do not add O's to fill in blank boxes)
2) Write numbers for information desired in boxes in Step 6b below.
(Do not add O's to fill in blank boxes.)

CALL AIMS

3) Now, on a 'Ibuch-'Ibne telephone dial: (413) 442-2668 and wait for voice

commands.
ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

ENTER YOUR
INQUIRIES

END SESSION

When AIMS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or * enclosed in the
boxes] on telephone ad ignoring blank boxes)
Enter 0 0 0 0 0
0 0
[ID
5) When AIMS s~s "Enter magazine code & issue code"
Enter rn [ID I2l [U] [ID [ID
4)

6a) When AIMS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank
b) Repeat 6a as needed (maximum 17 inquiry numbers)
1. 0 0 0
6. 0 0 0
10. 0 0 0
00
2.000
7.000
11. DOD
3. 0 0 0
8. 0 0 0
12. 0 0 0 [ID 00
4. 0 0 0
9. 0 0 0
13. 0 0 0
5.000

boxes)
14.00000 00
15.000
16.00000 00
17.000

7) End session by entering [!] [!] [ill
8) Hang up after hearing final message
If you are a subscriber and need assistance, call (603) 924-9281.

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485.
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NO OTHER LETTER-QUALITY
PRINTER CAN TOUCH OUR
NEWSPINWRITER fOR SPEED
AND EASE·
Of·USE.
CHANGE FORMS LENGTH
AT THE PRESS OF A BUTTO

years without a failure is not unusual.
No wonder there are more Spinwriter
printers hooked up to IBM PC's than
any other letter-quality printer.

How to get up to speed.

Introducing the
Spinwriter 8850.
Our newest, and fastest, Spinwriter®
printer operates at over 550 wordsper-minute. And is extraordinarily
easy to operate.
For one thing the Spinwriter 8850
takes care of basic settings such as
pitch and forms length automatically.
Of course you can also change either

printer available for
the IBM® Pc. It's
still one of the few
that works with all
IBM PC software,
as well as all other
popular packages.
You'll notice
even its
looks are
compatible.

THE 8850
JOINS THE
HIGHLY-RELIABLE
SPINWRITER LINE

one at the touch
of a button. It also
has a unique control panel.
With large, legible alphanumeric
LED's to indicate the specific operaating status.
And make it
simple for
even an unUNIOUE LED DISPLAY TELLS
familiar operuSfA~ivf~R~rp~~~~~JtE a tor to use.
And, of
course, the
8850 has all
the features,
TO THE FACTTHE
quality and
CCVER IS OPE
reliability that
make a Spinwriter a Spinwriter.

IIGII

1Il£911

The first choice of IBM PC
users.
The Spinwriter printer was the first
totally plug compatible letter-quality

Spinwriter
printers also
give you capabilities you won't
find on other printers. Like a selection
of 80 different print
styles.
And, nine easily
installed forms handling options that
can accelerate your
printed output even
more. Spinwriter
printers also have
an enviable record
for reliability.
In fact, several

Splnwnter IS a registered trademark of NEC Corp. IBM IS a registered
trademark of International BUSiness Machines Corp.
Inquiry 232

For more information
on the Spinwriter 8850
or our two companion

,

THE 8850 PLUGS RIGHT
INTO THE IBM PC

models, just call NEC Informtion Systems at: 1-800343-4419; in Massachusetts call (617)264-8635.
Also available at:
Entre, 1-800-HI
ENTRE: Sears
Business System Centers, 1800-2282200;
and
Computerland
stores, (In
California)
1-800-3211101; (Outside California) 1-800423-3008.
Find out why
more and more
IBM PC users
are saying,
"NEC and me."

