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Special PET/VIC Feature
A Look at the TRS-80 Color Computer
@ Step Up to Programmable Motion
' A to D Converters for Your Computer
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Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Appile is still your Apple.

CP/M for your Apple.You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that's the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk /0
statements, error trapping. integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft’s BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeing is believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? {ts at your
dealer’s now. Or, we'll send 1t to you
and include a dealer hist. Write us. Call
Us.

SoftCard is a trademark of Microsoft. Apple Il and
Apple 1l Plus are registered trademarks of Apple
Computer. Z-80 1s a registered tradémark of Zilog,
Inc. CP/M 1s a registered trademark of Digital
Research. Inc

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004. {206} 454-1315




The A2-GE1
Graphics Editor

forthe
Applell

The A2-GE1 Graphics Editor is a collection of

[ ]
Convenient
et graphics POWEer ...

The A2-GE 1 includes Object Editor, Motion
Programmer, Motion Playback, Slideshow Play-
back. and a special A2-3D2 interface for BASIC
programmers

With Object Editor you can create whatever
objects you want in the colors of your choice.
You can also type in whatever 3D text you want,
and in different sizes. And saving an object 1S
as easy as naming it.

Then give the object names to Motion Programmer
and see how the beautifully laid out keyboard
controls will let you switch objects on or off,
animate them, or add upper or lower case 2D

text mixed right in.

You ¢an also record your entire presentation,
animation and all, for later use with Motion
Playback, or just take "computer snapshots”
of scenes with Slide Show Playback.

We've reached our goal of giving you the most
sophisticated graphics utilities in the market-
=place ...

See them now at your dealer!

A2-GE 1 Graphics Editor

$34.95 on disk (48K and
@@ﬂbLOG'C s
Comniaiicaiians o A2-3D1 with 3D2 Enhancement*
84.90 on disk (48K ired
713 Edgebrook Drive Red dlondisKtesiCreduiren
Champaign, IL 61820 “3D1 owners may update to 3D2 for $24.95. Contact SubLOGIC
(217) 359-8482 for details.

Telex: 206995

Fordirect arder. include 33 for UPS or $5 for first class mail detivery
Appie s the registered irademark of Apple Computer Inic lllinois residents add 5% sates tax. Visa ano MasterCard accepted



‘Universatility,”
It’'s as easy as 1. 2. 3.

’Universatility” can be found in three versions
of Synertek Systems’ SYM single board computer
— the versatile, universal evaluation board.

Over 20,000 SYM-1 boards have been used for
learning about and evajuating 6502 microprocessors
for specific applications. OEM SYM boards are used in
hundreds of preducts.

Now Synertek Systems presents the new SYM-1/68
for 6802 microprocessors, and the SYM-1 /69 for 6809
microprocessors. These boards are designed to reliably
perform the same functions as the SYM-1 board for
these popular microprocessors. Each SYM board is
complete and ready-to-use with its own version of
the 4K byte ROM SUPERMON monitor firmware.

Modification kits are also available to quickiy and
easily convert existing SYM-1 boards to SYM-1/68 or
SYM-1 /69 microcomputers.

Build on your microprocessor knowledge with
the “universatility’ of SYM microcomputer boards from
Synertek Systems.

Every SYM-1, SYM-1 /68, and SYM-1/69 single
board computer features:

« 28 double-function keypad with audio response

+ 4K byte ROM resident SUPERMON with over 30
standard monitor functions and expandable for
individual requirements

+ Up to 24K bytes of available program memory

+ Expansion to 4K bytes of on-board static RAM

+ Expansion to 71 Input/Qutput lines

+ Single +5V power supply required

« Standard interfaces for audio cassette with remote
control, 185 bytes /second cassette format, TTY and

RS-232-C, system expansion bus, four 1 /O buffers,

and oscilloscope single-line display

PO.Box 552 Santa Clara, CA 95052

:I Synertek Telephone: {408} 988-5689

Systems TWX: 910-338-0135

Dealer inquiries invited.
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JEEEGET FREE SOFTWARE FOR YOUR APPLE | Nl

HOW? JUST ORDER ONY OF THE ITEMS 8ELOW, AND SELECT YOUR FREE SOFTWARE FROM THE BONUS
SOFTWARE SECTION, USING THE FOLLOWING RULE: FOR THE& FIRST $100,00 WORTH OF MERCHANDISE
ORDERED TAKE 1 ITEM; FOR THE NEXT $200.00 WOATH OF MERCHANDISE ORDERED TAKE ANOTHER
ITEM:; FOR THE NEXT $300.00 TAKE A THIRD ITEM, ETC. ALL AT NO COST.

HARDWARE BY APPLE SOFTWARE FOR APPLE WORD PROCESSING

APPLE It PLUS, 48k 1189  APPLE FORTRAN 1
DISX DRIVE+CONTROLLER (33) 635  APPLE PILOT lgg SOFTWARE FOR APPLE
DISK DRIVE oanty 455 DOS 33 5O PEN-ULTIMATE 235
Language Systern w. Pascal 387 DOS TOOL KIT 65 WORD STAR 245
Silentype Peinter & Intesface 360 APPLE PLOT % £ZWRITER Prof. Sys 168
integer or Applesoft Firmware Card 153  D.J. REPORTER &  EZWRITER g
Graphic Tabfet 646  D.J. NEWS 45 MUSE SUPER TEXT Il 139
Parallel Printer Interface Cacd 146 PORTFOLIO pry APPLE-WRITER &8
Hi-Speed Serial Card 166  SHELL GAMES 2%  PROGRAMMA APPLE PIE 2.0 110
Centronics Parallel Intfce. 176  ELEMENTARY DEAR APPLE 25 msggi‘,‘gagg 345
. 50
HARDWARE BY OTHER
HAYES MICROMODEM If 300
HAvES SO0 MODEM | Z SOFTWARE BY OTHERS EPSON PRINTERS
o Ve W B0 W, GRAPHICS 298 M g3 wlGratrex o1e
- APPLE FORTRAN by MICROSOFY 1sg  MX. 80 516
MICROSOFT Z80 SOF TCARD 29 APZLE BASIC COMPILER by MICROSOFT 315 MX-80FT 815
MICROSOFY 18K RAMCAAD 19 AppLE COBOL by MICROSOFT 590  MX- 80 w. GRAFTRAX 576
CORVUS 10MB HARD DISK 4760 VISICALG 223 180 MX - 80 FT w. GRAFTRAX 675
SSM A10 SERIAL/PARALLEL ART 188 ySPLOT 166  MX- 100 FTw. GRAFTRAX 776
MICRO-SCl Ofsk & Controlier 486 VISIPLOT/VISITREND 199 APPLE PAR. INTFCE (for all Epson) 78
TYMAC DOUBLE DOS 12/33 ¥ ISIDEX 1éo  MX-70/80 FRICTION FEED Adptor 75
VIDEO MONITORS _ SSASSet: 79
D8 MASTER NEWA 1
Leadex-Video-100 12 B&W w/Cable 130 e eSS RE 44 OTHER PRINTERS
S AN I S mmnomneeen
ax 8 N-LINE APPLE 3 S 460 w. GRAPHICS 899
SUP-R-TERM RF MODULATOR 2 ON-LINE APPLESOFT COMPILER 8 s 825
1DS 660 1080
HARDWARE BY 1DS 560 w, GRAPRICS 1150
v CENTRONICS 737 690
MOUNTAIN COMPUTER SOFTWARE BY PEACHTREE &irroni& 13 700
Clock/Calendar Card 239 GEN. LEDGER 219  CCS Centronies Par. Intfoe & Cable 136
A/D & D/A Interface 319 AR 219 NEC SPINWRITER 5610 RO 2795
Expansion Chassis 656 AP 218 C. ITOH 26 CPS DAISYWHEEL 1750
ROMplus Card 135 PAYROLL 218 C ITOH 45 CPS DAISY WHEEL 2025
Mark Sense Card Reeder 895  INVENTORY 219  WATANABE MI-PLOT PLOTTER 1150
CPS Multifunction B3, no MAIL LIST 219 DIABLO 630 DAISY w. P. Wheel & Rib. 2360

(i
BONUS SOFTWARE SECTION!

Let us sequalnt you witn MESSAGE-MAKING SOFTWARE, Juet pleca the alsk In the APFLE, enter the texy, and colortul, dynamlc metsapel appaar
on the tcraame of TV mtr copnectad to the computer, Um the softwere 1o broadcast messages an TV screens in chools, hosplwle, {acrorles, 1toce
window, axhlbit booths, ot¢c. Tha {ollowing program ls our [arest reloase:

SUPER MESSAGE: Creatss meswges in fulbpepe "'chunkr’. Each maeszage allows sutemann of mixed Typasryfes, typesizes and colocs, In mixad
upper and lowar casa. Stylos renga from cogular APPLE chasactesd, up to dovblesize, double-width characters with B hamvy, bold foat. Six colora may
be vsed for sach diffarant typestyle. Vortical snd horlzontal contsring oro pvailable, snd word-wrag is autometic. Ussri can cheln pages together o
make multepage Mavasger Pages chh De advenced manuelly or automatically. Multipags mamsges can be 1rored o diec ar racalled instantly.
AEQUIRES 48K & AOM APPLESOFY....... PRSP 1.1}

APPLE PLOTS YOUR DATA & KEEPS YOUR RECOROS TOO! APPLE DATA GAAPH 2.1: Plots up o 3 1uperimaosed curves on the Hires Scsen
pboth X & Y axaes dimanslaned. Esch curve conMsts of up ¢o 120 pleces of dpta. Graphs an ba yrored o dlse and recalied Immedistaly for updating.
Up 16 100 graphe pan be 1torad on thée Mme disc. Grem {or Stock-markat Crarilag. Business Management, snd Classroom Ingtrucelond

REQUIRES 48K & ROM APPLESOFT ... ....... $38

APPLE RECORD MANAGER: Ailows complate ties 10 be trought Into memory B0 that facord ssprchass and manipulatione are [ngsatanrouk
Records within any flle can conuain up 10 20 fialds, with uses-defined hsadinge Informetion can be 1triap or numeric. Uter's can browse thru files
uting page-forwerd, page backwerd or rendom-ses/ch commmndn  Records can esrlly be searchod, altered or sorted nt will. Fitas can be storod on the
sBme drive B3 the Master program, of on anothar, if a sacond driva la svajlable. Recordy of filos can be printed, it daslred, Additions! modules coming
are a STATISTICS INTERFACE, CHECKBOOK, MAILING LIST & OATA-ENTRY.

REQUIRES 48K & ROM APPLESOFT .. .........- $40

AFPLE LITERATURE DATAGASE: allows ropid rarieval (vie keywords) of references (rom total APPLE iitaratara thru 1980, on 5.25'" dlsk. Each
onTry in tha data base conslers of tha nrricle, suthor-neme, paclodicst-rama, date of sue, & pape now The darsbase ix latended 10 MIPQOTt large megs
26 filat which would requiro langthy manual soerching ta racover |nformation. Annual upde tes will be evallabia.

AEQUIRES 4aKX, AOM APPLESOFT............ $E0

WORDPOWER: [x a simpla, powerlul, low cont, Iine orientsd word-processor progrem. Lt offers o famt mochine (snpuage FIND & REPLACE. Taxtcan
be llnwd 1a screen or printer, with o7 without linanumbers. Lower-case adaptors sro supported. You can mverge fllex, movs groups of finey, snd oaslly
20d, change, or doleta [Ine. WORDPOWER can be used to creats and maintaln EXEC fllea. ltcan alec Do Uwed By B reapld, unetructurod, [nformation
frorags snd reriaval syxmem vie It 7apld wearch capabllitien

REQUIRES: 4BK, AOM APPLESOFT..... PPN £50

LABELMAKER: nllows ussrs to quickly crests addrass labelt. A given labal may be genadated In any quantity from Y to 32767, Space I¢ allowed on
labels far » porsdna! and Company name, dut the spacea iv automatizelly closed up ¥ only o pereons| nama [s eaterac. Souce it 8150 allowed {or foralgn
countriex, Tho pragresm &30 480 ganarame ladbels 10: prive-mpgs, DY Rurmberx and mel-messsges Buch as “RUSH”, “FRAGILE", ate. A it
incremanting featurs sllows theaos ticksts w be praduced, with a date, and numbers runnlng from 2000 w 2988, An editor it provided tor aditing
14091t prior fo printing All labei may be taved to dixk for instent racall
REQUIRES 48K & ROM APPLESOFY ............ §36

TO ORDER: Use phone or mail. We accept VISA, MASTERCARD, COD's, personal
checks & money orders. Add 4% for credit card. Customer pays handling on COD orders,
Foreign orders must be in American Dollars & include 10% for handling. Coamecticut
residents add 7.5% sales tax.

CONNECTICUT INFORMATION SYSTEMS CO.
- - 218 Huntington Road, Bridgeport, CT 06608 (203) 579-0472 --
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Ouir cover picture this month, taken at
Kennedy Space Center, highlights the in-
teesified space activity taking place this
year. In April, the Space Shuttle Calum-
bia successfully compieted its historic
first mission In August, Voyager 1l com-
pleted its ciose encounter with Saturn
And this month, Columbia is getting its
sceond run, marking the first re-use of a
spacecrafe,

The manifacturer of a popular data
base manager for the PET has announced
that its product, along with the PET, is
being used by NASA to keep various logs
Yor its ground-based vehicles. An Apple
compiuter 15 scheduied to monitor exper-
iments in an upcoming mission of the
Shutte-based Space Lab. As nur know-
tedge of our cosmos and our world in-
creases, we're sure that the role of the
microprocessar will continue to in-
creasce, too
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The analysis of the reader questionpaire
has given the MICRO staff a good idea of
the microcomputer systems our rcaders
use. As mentioned last month, we werc
surprised at the large number of readers
who have access to more than one 6502-
or 6809-based system. Onc reason that
this is an important statistic is that it
underscores MICRO's role as a general
6502/6809 resource journal. While
MICRO has prescnted, and will con-
tinue to present, quality system-specific
articles and sofrware, our main charge is
to examine the similarities between the
various systems we cover. These simi-
larities manifest themselves at almost
all levels, from the processor up to the
high-level languages supported. For cx-
ample, Applesoft, OS], PET, and TRS-80
Color BASIC are all members of the
popular Microsoft family of BASICs.
And several other languages, including
Pascal and FORTH, are generally com-
patible from system to system. Thus,
most of the high level applications we
receive, all of the discussions on pro-
gramming technique, and most tutorials
on programming languages, tend to be of
as much universal interest as our ar-
ticles on the 6502 and 6809 processors.
Even some system-specific articles we
publish can be generalized due to these
compatibilities between systems.

Articles useful to more than one
system are more valuable. Even though
the bulk of articles received are written
with one system in mind, that dees not
mean their usefulness stops with that
one system. Most ideas, with the excep-
tion of some fancy I/0O or screep-
oriented tricks, can be transported from
one systent to the next. To implement
this generalization you need access to
several systems and knowledge of their
basic characteristics.

Right now MICRO's lab has the
hardwarc to generalize. We have an
Apple, several PETs, an Atari, a TRS-80
Color, KIM, SYM, AIM, and an OS], and
soon they will all be communicating
through a Flexi-Plus 1/O board. Even-
tually, we'll be able to casily transfer
files between systems. However, what
the MICRO staff lacks is the time to
generalize all but a few of the articles we
receive. So we put it to the readers,
especially those with two or more
systems.... Arc any of you interested in
forming a ‘‘gencralizing pool’’ wbich

would take useful, system-specific ar-
ticles, and make the minor modifica-
tions that may be necessary for imple-
mentation on other systems?

In keeping with our policy of high-
lighting the similarities between the
systems we cover, and recognizing the
benefits to the readers of tighter
organization, MICRO will be separating
its editorial content into several, ro-
tating categories starting in November.
In the past we've been tempted to
separate the articles by system, mainly
because of the simplicity of that
organtzation. However, such a categori-
zation totally overlooks the Apple
graphics program which may be useful
to the Atari user, or the OSI BASIC pro-
gram which will help the PET owner.
Thus, starting next month, we will be
placing articles intw logical, subject-
oriented groups which will be rotated
from month to month in coordination
with our feature sections. We think
you’ll find that the new organization
will make MICRO more attractive and
more readable than it has been in the
past.

Each month, MICRO receives arti-
cles in a variety of lengths. This brings
up several points on the presentation of
articles in MICRO. Oftentimes, we will
receive a short article describing some
useful concept which does not really re-
quire a Jong write-up. And I'm sure for
every one of these short articles we
receive, there exist piles of user notes
which are never published. We at
MICRO want everyone to know that
short articJes and notes are not
discouraged; in fact, they may provide
information unavailable in any other
form. Consequently, starting in
December, we will be including a short
subject section in MICRO. Material ap-
propriate for this section may include
short utilities, program modifications,
or any good idea that is not well-suited
to article format. The material appear-
ing in this section wil) not receive pay-
ment, bur authors will reccive full
acknowledgement.

MICRO f{cels that this section will
fill an important gap. It will provide an
opportunity for the computer enthusiast
who daes not particularly like to write
to transmit ideas to the MICRO reader-
ship. It will permit short subject matter
to appecar quickly, without having to
wait in our backlog of articles. Fipally, it
wil] act as a forum for our readers. So if
you have any interesting material which
is not suited for an article but important
ponetheless, please send it in for this
new section.

MICRO - The 6502/6809 Journal



Copyright Controversy

Decar Editor:

Today 1 actually lectured an inno-
cent salesman at a local computer store
on the evils of copy protected software.
“Lectured'’ might be a bit mild — 1
yelled at him. But, so that we may all
understand better how such things hap-
pen, let me relate a bit of history.

I'm an old hand at personal com-
puting, having built and owned one of
the first Altair 8800’s. Since then, I've
built, owned and used a Sol 20. I built
My computers to save money, not
because I get any special enjoyment out
of soldering and debugging hardware. [
am the same way about most software.
Unless T wrote it, 1 want to use it as
simply and casily as possible. I really
don’t want to help the author debug it
and 1 want it to work when ! need it,
which, for the business software [ buy,
is all of the time.

Now, [ know that there are folks out
there who claim that anything can be
copied. In fact, a youth at a local com-
puter store mentioned such to me. But
the fact is, I'm not interested in playing
cryptographer. Sure, I'm amused by the
people who get their jollies out of
breaking a copy protected picce of soft-
warc. But, I'm a business man who
bought my computer to help me in
scrious business ventures. 1 don't have
time to attempt to break copy protec-
tion codes or to hunt up thosc people.

So, 1 feel that when 1 lay down a lot
of cash for a piece of software, I have a
right to some sccurity in the form of
copiability {for backups) or at least two
backup copies with cach software
package 1 purchase. Those backups
should be delivered with the software
when purchased, not held {or ransom
until the registration card is sent in.

My new motto is "'If It’s Copy Pro-
tected and No Backups Come With It,
Don't Buy It.”” The software producers

must realize that they are not selling
ROMs which are unlikely to be damaged.
Instead, they are sclling very fragile
magnetic media, With a little bit of ex-
perience, no sensible business person is
going to put up with this copy protec-
tion racket for long. Unless the soft-
ware houses do something and do it
soon on their own, they can be sure
that government will be there momen-
tarily to regulate their activities. The
honest purchaser of software deserves a
little consideration. Generally, he signs
away his life when he fills out one of
those little registration cards. The soft-
ware producers have a responsibility to
let us know what’s in those tantalizing
bur uninformative packages.

Barry Gerber

Decision Points, Inc.

5339 Ventura Canyon Ave.
Van Nuys, CA 91401

Dear Editor:

In the June issue of MICRQO, on page
6 in the Letterbox section, the reader
states: 'l freely admit there are many
copyrighted programs in my library
which 1 obtained through software
swaps and from friends.... 1f 1 were
using any of these for cominercial gain
or were resclling them through any
means. 1 should be locked up."’ {ltalics
added.)

But the writer was resclling them!
To sell is ""to give up [property! to
another for money or other valuable
consideration for a price’” {Webster's
7th Collegiate Dictionary). The selling
price was other programs.

However, on my tirst software pur-
chase Ja $100 program from one of rhe
“mame”’ software houses) 1 learned
three valuable lessons:

1. Never buy a program that you can-
not copy.

6 MICRO - The 6502/6808 Journal

2. Never buy a program that you can-
not modify.

3. Never buy a program until you have
tried it out.

Lowell Ray Anderson
Box 67
Cody, WY 82414

Apple Bulletin Board

Dear Editor:

] would like to inform your readers
of a free bulletin board for Apple users
in Jacksonville, Florida. The ''SEB
Bulletin Board'' is maintained from 6
p.mi. - 8 a.m., seven days a week. The
access number is 904-743-7050. The
system is an Apple with 48K, one Disk
Drive and 2 DC Hayes Micromodem.

Sam Batch

SEB Computer

1705 University Blvd. North
Jacksonville, FL 32211

If you have a tip to share with
our readers, a question for our
editors or just an opinion
you'’d like to express, write to
Letterbox.

We receive many letters
and cannot answer each in-
dividually, but we try to
publish some each month.
When you write, please cover
only one topic per letter and
try to be brief. Also, address
the Jetter to ‘‘Letterbox’’ on
the envelope, and chances
are, you’ll be reading your
own letter in MICRO.

MANICRO
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Introducing the M line . . .
Now! Drive Systems for AIM, KIM and SYM Computers
— from PERCOM.

At last. Low-cost, quality mini-disk drive systems for your AIM-65, KIM or

SYM from the leader: PERCOM.

Assembled and tested systems start at only $599.95, including the drive
controller circuit card, disk-operating system, interconnecting cable, drive

and comprehensive users manual.

® The right storage capacity — Available in 1-, 2- and 3 drive

systems, with either 40- or 80-track drives.

® Flippy storage — Flippy drives {optional} let you flip a diskette

and store data and programs on the second recording surface.

@ High Storage Capacity — Formatted, one-side storage capac-

ity is 102 Kbytes (40-track drive). 205 Kbytes (80-track drive).

. ® Proven Controller — The drive controller design is the same as

the design used in the Percom 680X LED mini-disk system. This
system — introduced in 1977 — has given reliable service in thou-
sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus, and the MFD-C50 for the Sys-
tem-50 ($5-50) bus.

® Includes an explicit data separator circuit that's reliable
even at the highest bit densities.
Provides for on-card firmware.
Includes a motor inactivity time-out circuit.
Capable of handling up to four drives.
Capable of reading both hard and soft-sectored diskettes.

PERCOM)

PERCOM DATA COMPANY. INC.
211 N, KIRBY GAALAND. TEXAS 75042

(2141 272.2421
Toll-Free Order Number: 1-800-527-1592

PRICES ANE SPECIFICATIONS SURJECT TO CHANGE WITHOUT NOTICE

@ 1981 PERCOM DATA COMPANY, Inc.

PERCOM MFTy CH41, MIETYC65 and M 65400 are gardemiarks of Percam Date Compasy. tne
AIMG5 s & rademark of Rockwell loternaronad, Ing

KIM is & rademank ol MOS Terhnnlagy Cotpuratan

SYMis a trademarni of Sunertck. Ine

® e 9@

* DOS included — The MFD disk-operating system works with
the AIM monitor, editor, assembler, Basic and PLu65 programs;
interface is direct. through user VO and I'1, F2 keys.

@ Reljability assurance - Drives are burned-in 48 hours, under
operating conditions, to (lag and remove any units with latent de-
tects.

* Full documentation - Comprehensive hardware and software
manuals are included with each system. These manuals cover de-
tails from design to operation and applications.

Available soon! The M-65/50 Interface Adapter. Only
$49,95. Expand your AIM-65, KIM or SYM with proven Sys-
tem-50 (SS-50) modules.

System Requirements: AIM-65, KIM or SYM computer with ex-
pansion bus and four Kbytes RAM (min).

G0 GEB00GA0ICAREGLGE0AGE00000R00AGRRAAROG0AGAGERGERAERDS

Yes .. . I'd like to know more about Percom MFD drive systems.
Rush me free literature.

Send to

PERCOM DATA COMPANY, Inc.. Dept. 65-M
211 N. Kirby St., Garland TX 75042

name

aldress

city | state

2p phone number

MAIL TODAY!
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Color computer owners,

32K PLUS
DISKS

'29

Yes, that's right - for as little as
$298.00 you can add 32K of dynamic
RAM, and a disk interface, to your
TRS-80 Color Computer! If you just
want the extra memory it's only
$199.00, and you can add the disk
interface later for $99.00.

Just plug the Color Computer In-
terface (CCI), from Exatron, into
your expansion socket and “Hey
Presto!” - an extra 32K of memory. No
modifications are needed to your
computer, so you don't void your Ra-
dio Shack warranty, and Exatron give
both a 30 day money-back guarantee
and full 1 vear repair warranty on
their interface.

The CCI also contains a 2K
machine-language monitor, with
which vou can examine (and change)
memory, set break-points, set. memo-
rv to a constant and block-move
memary.

So what about the CCI Disk Card?
Well as we said it's only an extra
$99.00, but you'll probably want
Exatron's CCDOS which is only
£20.95 - unless you watit to write your
own operating svstem. The CCI Disk

saok RAM plus Disk Interfuce

Card uses normal TRS-80 Model 1
type disk drives, and CCDOS will
even load Model I TRSDOS disks into
your color computer — so6 you can
adapt existing TRS-80 BASIC pro-
grams.

As a further plus, with the optional
ROM Backup adaptor, you can dump
game cartridges to casselte or disk.
Once the ROM cartridge is on cas-
sette, or disk, vou can reload, examine
and modify the software. The ROM
Backup adaptoer is only $19.95.

For more information, or to place an
order, phone Exatron on their Hot
Line 800-538 8559 (inside California
408-737 7111), or clip the coupon.

excellence in electronics

exatron

DEALER ENQUIRIES INVITED

€

Exatron,
181 Commercial Street,
Sunnyvale, CA 94086

O Please send a 32K Color Computer
Interface for $199.00

0 Please send a CCI Disk Card for $99.00

J Please include CCDOS and manual
for $29.95

0 Also include a ROM Backup adaptor
for $19.95

Please add $5.00 for shipping to all orders,
and 6 percent sales tax in California.

N —— S F——————C A
Charge my:
O MasterCard Interbank Code ....ooveneen

1 Visa Expiration Date ..o

O Ship COD (82.00 extra)

STENALUTE oo

TRS-80 {x n 1eademark of Tandy



The Radio Shack
Color Computer:
A 6809-Based System.

The Radlo Shack TRS-80 Color
Computer Is one of the most
popular and versatile 6809-based
systems to date. This article
outlines this system and
highlights a few of 1ts more
Interesting features.

John Steiner
508 Fourth Avenue NW
Riverside, ND 58078

When I left the Radio Shack store with
my new TRS-80 Color Computer, I
wasn’t aware that I was canrying one of
the most advanced 8-bit
microprocessors available. A personal
computer has been on my want list for 2
long time, but until the Color Computer
came along, I didn’t feel I could afford
one. | wanted a full-feature BASIC
system, rather than a PC board, and the
Color Computer met those
requirements. Radio Shack is marketing
this machine as a home and personal
computer, rather than a2 business or
industrial system. However, the 6809
and its multiprocessing capacity should
make an excellent smart terminal, with
the right software.

After having some exposure to the
6800 and programming in assembly
language, I was pleased to find that the
6809 is upwardly compatible. However,
this is at the mnemonic level only, and
the 6809 requires opcodes that are
different from the 6800. For an excellent
reference to the 6809, read 6809
Microcomputer Programming and Inter-
facing by Andrew C. Staugaard, Jr.,
Howard W. Sams & Co., Inc., 1981.

Hardware

The Color Computer system uses
the E version of the 6809. The 6809E
does not have an on-chip clock. Addres-
sing and RAM refresh is handled by an
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LSI dynamic RAM controller chip. The
Motorola 6847 video display generator
IC is used as screen display through
latch buffers. This display is fed to an
internal video modulator, which also
receives sound from one of four sound
sources. (More on this later.)

There are two 6821 Motorola PIA's
whose functions are: cassette interface
(1500 baudj, RS-232 interface {600 baud
programmable to other rates|, joystick
interface, and keyboard interface. The
keyboard uses calculator-style keys, and
there is a 40-pin cartridge connector
{that Radio Shack calls a ROMport)
included. This ROMport makes
available to external devices every major
input and output line on the 6809. Max-
imum RAM capacity is 32K, though the
basic machine comes with only a 4K by
8 chip set installed. Extended Color
BASIC requires the 16K by 8 chip set.
The Extended Color BASIC machine is 2
completely integrated system that is

Table 1
PMODE § GRID SIZE COLOR MODE
0 128 by 96 two color
1 128 by 96 four color
2 128 by 192 two color
3 128 by 192 four color
4 256 by 192 two color

Table 2: List of Graphics and Audio Commands

AUDIO PCOPY
CIRCLE PLAY
COLOR PMODE
DRAW PPOINT
GET PRESET
LINE PSET
PAINT PUT
PCLEAR SCREEN
PCLS SOUND
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designed for the computer beginner
(read average consumer]) and the
manuals and ROM-based software help
the novice to become a hard-core
‘'hacker."’

Firmware

There is a standard 8K ROM-resident
BASIC that could be {comparatively)
called more advanced than Radio Shack
Level I BASIC, but less advanced than
Level I. The optional Extended Color
BASIC requires an additional] 8K ROM
chip, and is roughly comparable to Level
I BASIC. This adaptation, written by
Microsoft, is graphics- and sound-
oriented, though it has several string
handling and programming statements
and functions.

This standard floating point BASIC
comes with trig functions and square
root. Programming aids include a full-
feature line edit, and a renumber state-
ment that completely renambers your
BASIC program starting with any
number specified, and incrementing by
any number. This powerful command
also renumbers GOSUBs and GOTOs,
and identifies any undefined lines. A
USR function allows machine language
software to be executed from BASIC.

Another feature is a software-
resettable timer. String and data hand-
ling capabilities include cassctte files,
and the TRS-80 graphics characters,
which can be set to any one of the eight
available colors. These characters are
manipulated and stored like text, but
there is no provision for single key entry
of the characters. You must place them
into your program as CHRS statcments.

Microsoft's Extended Color BASIC
brings high-resolution graphics capabil-
ity to the programmer. There are five
maodes that the color computer displays.
Listed in table 1, are the five graphics
modes. Any time text is output to the
screen by the computer, or whenever




the programmer uses a print or in-
put statement, the compurter
automatically enters the text mode.
This represents one of the few short-
comings of the Color Computer : text
and high resolution graphics are not
available on the same screen.

To write text on the graphics screens
you must ‘‘draw’’ the words on the
screen. The highest resolution available
is 256 by 192, requires a minimurm of 4
1.5K "'pages”’ of memory, and is a two-
color mode. The only colers available in
this mode are black and green or black
and buff. There are two medivm and
two low-resolution modes.

In PMODE 3 there are two four color
modes available. Depending upon the
screen set chosen, you can select from
green, yellow, blue and red; or buff,
cyan, magenta, and orange. This mode
sets two points at a time, rather than
one as in the high:resolution mode. The
medium and low-resolution modes have
both a four- and two-color mode, and
the Lo-Res mode sets four adjacent dots
to the same color. All points are plotted
on a 256 by 192 grid so you have the
option of choosing the mode which of-
fers the best compromise between
resolution and color requirements
without having to change line, draw, or
circle plots.

The video display gencrator requires
1.5K blocks or pages of RAM to store in
graphics data, and the higher the resolu-
tion, the greater the memory
requirements. The programmer can
reserve up to eight pages for graphics
use, and can switch fromm one page to
another by software comrmand. This
allows a limited form of animation, but
there is a more versatile animation
technique which will be e¢xplained later.

If the program that you are working
on requires little or no graphics, you can
reserve only one page for graphics and
use the cxtra memory for your text pro-
gram. Memory available for text at
power up is 8.487K. By inputting a
PCLEAR 1 command, you reserve one
page for graphics and then 13.095K of
memory for text programming. The
remainder of the 16K is used by the
computer for processing, as well as 200
bytes which are automatically cleared
for handling strings.

While the computer accepts a SET
command SET(X,Y,C), where XY are
the coordinates, and C is the color
number, there is a much faster way to
draw objects on the graphics screen. The
LINE{X,Y)—{X,Y|,PSET will draw a line
of an earlier specified color from the left

XY coordinates to the right XY co-
ordinates. If the specified line is
diagonal, and che PSET is followed by a
,B then dhe line is drawn as a rectangle
with the leftmost XY as the upper left
corner of the rectangle, and the
rightmost XY as the opposite comer.
One more option: an F after the B, fills
this box with the pre-specified
foreground color. The left XY coor-
dinates are optional also, and if left out,
the computer starts drawing from the
last specified XY point, or the center of
the screen if none other had been
previously specified.

Another useful graphics cornmand is
CIRCLE. The syntax for CIRCLE is
CIRCLE(X,Y},R,C,HW,START ,END.
XY is the center of the circle, and R
specifies its radius. All the rest are op-
tional. C specifies its color, and HW
specifies the height/width ratio of the
circle thus making it into an elipse.
START and END specify beginning and
ending points for drawing an incomplete
circle, as in making an arc.

PAINT (X,Y},C,B will paint the -

graphics screen with color C, starting at
XY and ending at the border of color B.

Probably the most versatile graphics
command is DRAW. It specifies a string
of characters that allow the programmer
to manipulate graphics with string func-
tions, which may be constants or
variables. For example, A$='""BM128,
96;U25R25D25L25'': DRAW A$
executes a square which starts  at
128,96, goes up 25 points, right 25
points, down 25 points, and left 25
points. The ''BM' means blank move,
and this moves the computer’s last co-
ordinatc position to the new one
without displaying the line on the
screen. The start point can be made
relative by stating “BM+25, +25"
which starts drawing 25 units over.and
25 units down from the last specified
point. This featurc is handy for creating
graphics text strings to DRAW on the
display. There are angle and scale op-
tions, a color specifier, 2 no update, and
blank line option as well.

Two other useful graphics com-
mands are GET and PUT. These
graphics options set up a double dimen-
sioned array that stores the particular
colors of the specified screen location.
For example, GET the rocket at the
lower left corner of the screen, and PUT
it at a hjgher location, then PUT it at a
higher location, etc. There are options
that allow you to ANI or OR the array
with the new location display. This
technique is the fastest form of anima-
tion available to the Color Computer.
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The audio capabilities are quite
versatile in the computer. The basic 4K
machine has a SOUND E,D comamand
that sounds a tone of frequency F for a
duration of D. Frequency and duration
can be any number between 1 and 255,
inclusive. Extended Color BASIC adds
to this a PLAY command that allows the
user to program the notes as written
directly from a sheet of music in string
format. There are several options,
including tempo, length of note, pause,
octave [five available), volume, and
execute a substring.

1 mentioned earlier that there were
four sound sources. These include, a
6-bit D/A converter, a single bit sound
source, which requires reprogramming
the PIA, external sound from a ROM-
PAX, or audio from cassette. Audio
appears at the TV speaker, not from an
internal speaker, as on the Apple. This
necessitates that audio level be set at the
TV, though the PLAY comunand can
vary the volume of music, as long as the
volume is up at the TV,

The TRS-80 Color Computer has a
lot of power for the dollar, and with the
6809 microprocessors ability to use
position-independent code, and its
multiprocessing capability, there will be
a degree of software compatibility
heretofore not scen in the industry. Also
terminal and Teletext applications will
be more easily implemented.

Color Computer Cassette Interfacing

Editor’s pote: If you want to use your
own cassette recorder with your Golor
Computer, your Radio Shack salesman
may tell you you can’t do it, since the
only way to get the cable you need is
with the Radio Shack cassette machine.
They don'’t sell the cable or the connec-
tor separately!

The connector is available, however,
on the printer end of the “Interface Cable’”’
(part # 26-3009—34.95}) for the Quick-
punter II. Just cut the cable in half and add
extrd wires and dppropriate connectors for
your cassétte machine on the other end.
You can then use the other half of the cord
to make your own (non-Radic Shack)
printer interface cable. The pin-outs for
these connectors are available in the back
of the ““TRS-80 Color Computer Opera-
tion Manual” (pp. 26-27.)

The connectors, by the way, are
standard DIN 4- and 5-pin connectors and
might be obtainable at another electronics
store.

MAICRO
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A TEAM OF 6809 SUPERSTARS:

Smoke Signal’s Chieftain™ Computer,
and Software by Microware

HERE'S THE TOTAL 6809-BASED SYSTEM FOR THOSE WHO DEMAND

UNSURPASSED POWER, FLEXIBILITY AND RELIABILITY

After years of worldwide use in diverse and challenging appli-
cations, the outstanding performers in 6809 computer opera-
tions are SMOKE SIGNAL and MICROWARE. These leading
companies are recognized as the undisputed choices when
there is no room for compromises.

WHY SMOKE SIGNAL AND MICROWARE LEAD
THE 6809 FIELD
Smoke Signal began pioneering research and development on
6800/6809-based computer systems back in 1977. Microware
worked three years to perfect 0S-9 and BASICOS.

Both companies have evolved outstanding 6809-based
products from early engineering research, and both pay
almost fanatical attention to detail. For example . . ,

SMOKE SIGNAL'S 6809-based Chieftain™ computer series has
proven its superiority in hundreds of demanding tasks. From

gold-plated connectors to highest-quality materials throughout,

each Chieftain™ is built to deliver absolute dependability from
day one, and stay that way through years of service.

ENDURANCE-CERTIFIED Every Chieftain™ is meticulously
ENDURANCE-CERTIFIED at 2.2 MHz.
That's SMOKE SIGNAL’s endorse-
ment of product perfection.

diry exilusive Simoke
Shenaluality

i roeggnenn s (ree ol de
e loviscainl meets of exrerds.
all spertiestions.

MiCROWARE’s state-of-the-art 0S-9 UNIX*-like operating system
and the BASICO9 language have been developed in close
coordination with computer manufacturers to masimize
optimum system performance. The finest possible support and

*UNIX ts a trademark of Bell Telephone Laboratories.

- SHORE SIGNAL

/7% BRORDCASTING

31336 VIA COLINAS
WESTLAKE VILLAGE, CA 91362
TEL (213) 889—340

MICROWARE

1
1

1
Telephone (

documentation further ensure satisfaction. Microware software
performance is best summed up in this remark by a 25-year
computer veteran:

“BASIC09 IS THE FINEST HIGH-LEVEL LANGUAGE I'VE EVER
SEEN IN THE INDUSTRY!"

Thousands of engineers and programmers use MICROWARE
software products as their standard time-saving tool . . . to
execute process-control applications . . . and for other vital
functions. COBOL and PASCAL are 2lso available under the

0S5-9 operating system.

HOW THIS REMARKABLE TEAM OF COMPUTER
SUPERSTARS CAN SERVE YOU

SMOKE SIGNAL's Chieftain™ computer provides an array of
configurations ranging from 5%-inch drives for single-user
applications to multi-user, multi-tasking capabilities. Winchester
hard-disk drive systems are also available.

In other words, breathtaking power with as little as 48k
memory: Microware's 0S-9 Level Two can access up to one full
megabyte that your Chieftain™ can address!

One more sampling of the awesome processing potential
at your fingertips with the Smoke Signal Chieftain™ computer:

MICROWARE’S Sltylograph screen-oriented word processing
package instantly makes Chieftain™ an easy-to-use document
preparation system with comprehensive editing commands.

THERE’'S MUCH, MUCH MORE! Call or write SMOKE SIGNAL
for details on Chieftain™ computers and MICROWARE software.

SMOKE SIGNAL Dealer opportunities are still available . . .
please request information.

0O Send information about Chieftain™ computers

and Microware software.
O Provide information about Smoke Signal's Dealer program.

Name

Address

Gy




Applesoft

Mystery Parameter

This zero page location in
Applesoft can be used to
prevent the listing of a program,
and for automatlc “load and
run” of tapes.

Sherm Ostrowsky
291 Salisbury Ave.
Goleta, California 93117

There is an undocumented booby trap
deliberately hidden in Applesoft. A “‘soft
switch'' lutks in zero page location $D6
|decimal 214). If you POKE an
appropriatc number into this address,
your Applesoft program will suddenly
become inaccessible to you! You will
still be able to run the prograni, but
that's all you'll be able to do. No matter
what valid or invalid Applesoft com-
mand you try to type in, the computer
will interpret it as a ““RUN"’ command
and will restart the program from the
beginning. You can necither list nor
change the program. If you have the
Autostart ROM, you can’t even escape
the trap by hitting RESET; this just puts
you back into Applesoft, and any
attempted command starts the program
running again. When 1 first discovered
this '‘switch’ and tried it out, I finally
had 1o tum off my Apple (thereby losing
the program} before 1 could get out of
this devastating situation.

Although 1 read almost all of the per-
sonal computer magazines, I have never
seen anything written about this power-
ful, but hidden, feature of Applesofs.
There is not a word about it in the
various Apple reference manuals. In
fact, the zero page memory map in the
Apple IT Reference Manual indicates that
byte 306 is not used by Applesoft,
thereby implying that it is free for use by
other machine language programmers
hungry for space on page zcro. Well, if
you did try to usc this particular piece of
rcal estatec as a handy storage spot in
your ML program, you might be in for a
bit of a surprise.

1 first became aware of this situation
when I read a remark rsade by W.E.
Dougherty in his valuable compendium
The Apple Monitor Peeled. He stated
that in an Applesoft TAPE-SAVE, the
first record is three bytes long; the first
two Dbytes give the length of the
Applesoft program to follow, and the
third byte is always set to the number
$55. But why are there threc bytes,
when two are sufficient to specify the
length of any possible Apple programi?

To find out about this third byte I
began browsing through the dis-
asscmbled ROM code. There I learned
that the third byte was taken from
memory location $52 just beforc the
TAPE-SAVE operation began, and that
after a TAPE-LOAD operation, this byte,
which had been in $52, was deposited in
memory location $D6. Why was such
an elaborate process provided to transfer
a single byie from one zero page location
before a tape-save to another zero page
location after the tape-load, if the byte
in question was always set to $55!

It was then that I recalled having
seen $D6 referred to at a critical point in
the Applcsoft routine which examines
every input line and converts valid
keywords into tokens for later im-
plementation. Looking at this routine
more carefully, I saw that if the number
in location $D6 had bit seven set (i.c., it
was greater than $7F or decimal 127),
the keyword interprctation routine
would be short-circuited. Without even
looking at any keyword, the routine in-
stead jumps unconditionally to a com-
mand sequence, which is equivalent to
CLEAR and RUN! So that is how the
"switch'” is implemented: if you put in-
10 location $D6 any single-byte integer
greater than $7F, the switch will be
activated.

Suppose you have just written an
Applesoft program and are preparing to
SAVE it onto tape. If you type

POKE 214,128
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you will never be able to SAVE the pro-
gram at all. You will be trapped by this
switch. But if instead you were to type

POKE 82,128

you'll have no such trouble. The switch
remains off, and you can list, alter, and
eventually SAVE your program. But if
you LOAD this tape you will not be so
fortunate. Your switch will be on from
the instant the tape leader was loaded —
even before the program itself is read in-
to the computer. The only thing you
will be able to do with the program is
nn it.

When activated by the third byte of a
tape leader, the switch bas yet another
trick up its sleeve. The tape has become
an “‘auto-run.’’ It starts running as soon
as loading is complete, without waiting
for any input from the keyboard. This is
consistent with the other activities of
the switch. All of its efforts are directed
toward preventing anyone from looking
at, listing, or in any way meddling with
the program. Naturally, to do this most
effectively it would be necessary for the
tape to auto-ran. Otherwise, the user
might be able to use the time after
Joading, but before typing RUN, to find
a way of getting into the program.

Well, 1 can think of circumstances
under which a fool-proof auto-run
program tape would be a pretty usefol
thing to have. For example, if it is o be
used by pcople who know nothing about
computers, it would be best if they have
as little wo do with it as possible. A load-
and-go tape will provide less chance for
something to go wrong. And you cannot
doubt that another reason bchind this
gimmick is the idea of protecting pro-
prictary program details.

All right, then, how good is the
protection afforded by this switch? Can
it be casily circumvented? If so, can a
program be reinforced so as to defeat
such circumvention? Qbviously, it is
not possible to give a final answer to
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these questions. Yet some remarks can
be made concerning the operation of
the D6 switch as it has been described
thus far.

First of all, if you have the old
Monitor ROM you can defeat the switch
by simply hitting RESET. In this version
of the Apple computer, hitting RESET
invariably dumps you into the system
monitor, recognized by the asterisk
prompt: *. Once in the monitor, you are
free from the effects of the switch. As far
as 1 have been able to ascertain, this
switch only functions in Applesoft.
From the Monitor, therefore, you can
type D6 (RETURNY and the system will
respond by showing you the contents of
this location. If the switch is on, the
contents will be a hexadecimal byte be-
tween $80 and SFF. Now you only need
to type D6 : 55 [RETURN! to turn off the
switch {instead of $55; you can use any
hexadecimal nuniber less than $80 if
you wish}, and retum to Applesoft by
typing CONTROL-C. Now the program
will bchave normally. You can list it,
change it, or do anything you want
with it.

A careful examination of the listing
of the monitor ROM in the Apple II
Reference Manual has not shown me
any way that this RESET fix can be
defeated. The fact that RESET will
always cause a jump out of Applesoft
into the monitor scems to have been
cast in silicon in this ROM version. It
would take a hardware change to alter it
However, if I ain wrong, I bope an alert
reader will let me know about it!

The Autostart ROM is far more com-
mon than the monitor ROM in those

Apples [especially the Apple U Plus)
with Applesoft in ROM. As we have
seen, hitting RESET in the autostart
ROM usually dumps you right back into
Applesoft with the program and all
variables {including, of course, the con-
tents of $1D6) unchanged. So you will be
no better off than before. However, with
the autostart ROM, it is possible to
make a software change which will
simulate the operation of the monitor
ROM (i.c., RESET will place you in the
monitor]. This function is described in
great detail on page 37 of the Apple 1]
Reference Manual. Just remember that
as soon as you turn on your Apple
{(before you try to LOAD the protected
program)|, execute the following com-
mands in immediate mode:

POKE 1010,105 : POKE 1011.255
:CALL — 1169

From then on, RESET will return you to
the monitor, and you may be able to
defeat the switch as described above.
However, this fix is not cast in silicon —
softwarc made it, and softwarc can over-
rule it. All the protected program needs
as one of its early statement lines, is
something like this:

10 POKE 1010,102 : POKE
1011,213

: CALL —1169

Now, after you've fixed the RESET key
to simulate the monitor ROM, you
must hit RESET in the fraction of a
second between the completion of the
tape LOAD and the beginning of the pro-
gram's auto-RUN. The program line
listed above undocs software {ix on the

RESET operation and cven makes the
situation worse. Now hitting RESET not
only leaves you in Applesoft, but also
jumips to the RUN command and starts
running the protected program from the
beginning again!

The alert reader has probably noticed
onc glaring omission from this article so
far. 've said a lot about the TAPE-SAVE
and TAPE-LOAD procedures, and about
protected and auto-run tapes, but
nothing about disks and DDOS. This is
because my sysiem does not yet have a
disk, so it has not been possible to check
out the sjtuation in DOS. Nevertheless,
it scems unlikely that such a clever and
uscful gimmick would have been omit-
ted from the DOS. This will be
investigated as soon as | can ger access
to a disk system.

Omne more possible implication may
be worth pointing out. Applesoft was
writien by the same Microsoft people
who have produced versions of BASIC
for several other computer systems. It
seems likely to me that they might have
incorporated a similar switch into some
of these other versions, t0o. So you PET
owners who are handy with 6502
assembly language might want to try
hunting for it somewhere in one of the
various different PET ROMs.

Sherm Ostrowsky, a physicist, has been
working with computers since 1958. He
spends much of his time exploring non-
conventional computer architectures.
Ostrowsky owns an Apple and is fluent in
6502 assembly language.
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SUPER DRAW & WRITE Fonts. drawing, and useful
utilities. 19.95

SUPER SHAPE DRAW & ANIMATE The best system
yet, itworks. . create and/or animate shape tables like
a dream. 39.95

THE CREATIVITY TOOL BOX Draw, write poetry.
music. Includes Action Soundas, Hi-Res Scrolling,
toutines, shape tables and shape view program,
utilities, animation demo, and tonts. 3 diskfuls, 88 page
manual. 44.95

BLOCK SHAPES FOR APPLESOFT OR ASSEMBLY
There is no package available today that glves com-
puter customers what they want in the area of graphics.
The crying need here, according to our customers, is
for a learning package hat quits ignoring the one sub-
ject that everyone seems to dbe trying to keep a deep
dark secret; assembly & machine language graphics!
The BLOCK SHAPES FOR APPLESOFT OR

ASSEMBLY package is chock full of programs to create
and animate all types of shapes, such as vector shapes,
block-shapes, HPLOT-shapes, text file shapes, data ar-
ray shapes, etc. Included in BLOCK SHAPES FOR AP-
PLESOFT OR ASSEMBLY are shape examining. shape
editing, shape drawing, music tone routines, violin
sounds, noise creation., assembly language sounds.
SUPERFONT and font using, and a Y TABLE for either
page of hi-res that allows extra speed in machine
language programs since you avoid the HPOSN
subroutine. Plus colortul routines. You may never need
to buy another graphics package again...because you'll
finally have a handle on what it's all abow!!/!! BLOCK
SHAPES FOR APPLESOFT OR ASSEMBLY available
this fall (1981). 4 disks with over 200 pages of
documentation. Tentative price: 125.00
Apple Il 48K Applesoft ROM*

* Apple is a tredemark of Apple Compuier, lac
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We've done It again! As a leader in small compute
popular seller. the Apple Il Plus, is now vvailable

16K RAM Cord that expands the factory Apple 11 48K to it's maximum capacity o
janguages like Pascal. It's a must jor large data bases. Visicale. and the Z-80 cards.

warranty

*48 K Apple 1! Plus with 16K Ram Card

ONLY

16K o 1025
DISK Il DRIVE
DISK 1l DRIVE

PRICE

KTHROUGH

r sales we must constantly find new ways to save customers money while offering quality products. Our most
with 64K of user RAM at the unbeatable price of onty $1249. This is possible because we manufaciure the
f 64K. The Ram Card allows use of Integer and Applesoft Basic and other
The card is made from high qualily components and has a full one year

48K - $1089
WITH $4ss

CONTROLLER CARD
5439

ADD ON

Apple Cards and Hardware

16K Ram Card bp CCYL .o ci v v ianatiirraeecans
Language System w/Pascal.... E
Sii Printer w/Interince Cavd
Hayes Mictomadem [I Ew
Novatlon Apple-Cat II. .
Videx Videaterm 50 Cofumn w/Graphics .
Z-BO Softcard by Micrasaft, . .. .......
16K RamCard by Microsoft. . «......
ABT Numexlc Keypad {old or new kybrd) .
ALF 3 Volce Music Cord - . .. .......
ALF 9 Voice Maslc Card. G
Lazer Lower Case Plus 4
Micro-Sci Dlak Drives (A-40 & A-70).
S5M AID Seviat/Parallel Card A&T ., ..
Sup-R-Termlinat 80 Column Card. .. .
SVA 2VR4 Megabytor 8" Disk Controller
SVA 2+ 2 Single Den. §" Disk Controller.
ThunderClock Ples. ... ... .... -0 .19
Symtec Hi-ResLightPen........ g
Integer or Applesoft Flsmware Card
Graphicy Tabled. ...........
Parallef Printer Interince Card.
¥H-Speed Serlal Interface Card.
Smasterm 80 Column Card. .

Joystick by Keyboard Co. - . . .45
Music Systern (16 Volces). .479
A/D 4 D/AInterlace. .- - .. .viianriin s .289
Expanslon Chasels. . .. .. .599
Tnttal /X-50 Controller Cord. .169
Clach/Calendar Card. . .. 0225
CPS Multl-fusictlon Card . 189

Supertslker 80-200.. ... -« ... -
Romplus + Card. .

Romwilter Card.....
Clock /Calendac Module. 33
GPIBIEEE-488 Card. ... ..v.:o v
Asynch Sexal Interf

C tes Pasallel Interf th
Aslthmetlc Pracessor Card. . . ooov oo oiiinineanann 299

We cany o)l CCS cards. please call for best prices.

Software for the Apple

Ulsteale 8.8, .. 0 v e iintaponnnseamdaiananan 169
CCA Doia Management . ..B5
DB Master. ... ... .. 169
WordStar (Apple 80 col. vers ..299
Applewriter ..65
Easywriter 225

WVielterm . .. ... vovavann
Visitrend /Visiglo
Real Estate Analyxer
Tax Prepaver. ...
DOS Toolkit. . ..
Tax Planner. ... occenrnn
Dow Jores Portfelio Evalaatos. .
Daw Janez Newn & Quotes Reporter, . . .. .. ..
Apple Fortran.......c.vy-n.
Controller Gen. Bus, System

Printers

Epson MX-80 CALL

Anndex 9500/9501 w/2K Buffer.

€. Hoh Starwriter 25CPS. .. .. - L1499
€. Itho Sterwriter 45 CPS. . 1899
Epetn MEST0. e oo o CALL
Epson MX-B0F/T. :

Paper Tiger 1DS-645.
Paper Tiger |DS-460
Paper Tiger 1IDS-569
Silentype w/Apple Il nterface cad. . .. i
Quine SPHnt 545 .o v nsvnh s 2495

822 Thermal Prinfer. .......
850 Interface Module. . x :
16K Ram Memory Module . ... .. .. .-

16K Ram Memory Module (by ConComp)

TOLL FREE ORDER LINE
800-854-6654
California and outside

Continental US

g(l 4) 698-8088
TELEX 695000 BETA CCMO

Viden Monitors

Amdek /Leedex Video 100 12°B&W. .. . ... ... 139
Amdek (HHachi) 13~ Color. ... ... i =
NEC 12" Green Phoapher Screen . .

NEC 12" RGB Hi-Hes Color 3

Panasonlc 13 Color.. . .. 449
Sanyo 9" BEW. .. i......-o 185
Sanyo 9" Green Phospher Screen . CALL
Sanye 127 B&W. . ..c.icaanor .-269
Sanyo 127 Green Phospher Screen. . . . - .. 285
Sanyo 13" Color wexcellent resolution. . ... ... 449

NEC Microcomputer

PC-8001A 52K Raro Computer. (... ccncrar-noire
PC-8012A 1/0 Unit w/32K Ram. . - i

PC-8031A Dual Mini-Dak Drive Unit
Please write for more information about the NEC computer.

Ordering information: Phone orders using YISA, MASTERCARD,
AMERICAN EXPRESS, DINER'S GLUB, CARTE BLANCHE. hank
wice transfer, cashier's o certified chack, motiey order. o personal
chieck: [allow ten daysto clear), Unless prepaid with cash. please add
5% for shipping, handling an 5001, Califor-
his residents add 6% sates tax, We tsccept CODs. OEM's, Ingtilunons
and comporations phease send for & written quotation All equipment
is subjrit to price ehange and avalatality witlout potice. All equip:
ment is ness and complele with manufzcrurer's warranty (usually 90
days), Showroom prices mdy differ fram mai! Yrder prices

Send Orders to:
CEOMSMEE
CORUPUUETS Mail Order

=
8314 Parkway Drive
La Mesa, California 92041




From Here to Atari

James Capparell
297 Missouri
San Francisco, California 94107

My purpose in writing this columnn is to
give potential microcomputer users
enough information on the Atari 800 to
provide a basis of comparison to other
micros. I want to point out the features
that convinced me that the 800 is
perhaps the most-for-your-moncy
machine on the market. | also think itis
the best graphics machine in its price
range. The smaller 400 unit, while
possessing a difficult {for touch typists)
keyboard, has so many of its bigger
brother's features that 1 feel it may be
the single best buy in the entire com-
puter industry.

The following will apply to both 400
and 800 units unless noted.

When you lock closely at this equip-
ment, you'll notice that the design
engineers went to considerable effort to
put together a system that is sophisti-
cated and versatile, yet easy to use for
the novice. This system is rnodular and
therefore easily expandable. The
designers even built the TV modulator
into the chassis. This device allows you
to connect your television to your com-
puter. Many manufacturers force you to
pay extra for the modulator ¢ven though
it’s absolutely essential for proper con-
nection to your home television.

A second video output is available
(800 only), allowing the connection of
another monitor. This sccond port pro-
vides composite color/luminance and
therefore a generally better picture. The
two pictures are handy in teacher/stu-
dent sitnations or any place where two
pictures are better than one.

While on the topic of video, Atari
puts out a clean NTSC (National Televi-
sion Systems Committec) standard video
signal suitable for home video taping.
This is accomplished via the DIN plug
(800 only) on the side of the console.
Other machines neced special adapter
boards to do the same thing.
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Atari was one of the first companics
to pass FCC RFI emission standards.
You can safely use this machine at
home and not fear your neighbor's
wrath when he can’t watch his favorite
television show due to interference from
your computer. Many manufacturers
had to redesign equipment to meet these
stringent requirements, at an added cost
to buyers. Again, Atari engineers demon-
strated their design foresight.

Another video feature not readily ap-
parent to the casual obscrver is the
allowance for misaligned televisions. By
including a border around the display-
able screen image, Atari engineers have
assured us that when we use VisiCalc
the numbers won't disappcar into the
invisible portion of the screen. This
border is under programmer control.

One last design feature that even
many Atari owners don't yet appreciate
is something euphemistically called
ATTRACT MODE. This is that strange
habit that causes the Arari to begin to
rotate through all of its colors when no
one has pressed on the keyboard in the
previous nine minuccs. This feature was
included to prevent any onc phospher
from burning out.

I can't speak about this cquipment
without mentioning graphics. The in-
credible features are due to a trio of
large-scale integrated circuits designed
specifically by and for Atari. These chips
make twenty different  graphics/text
combinations available [(depending on
memory available|. The high-resolution
mode is 320 horizontal dots by 192 ver-
tical lines. Actually, there is a way to
get more than this (recall the border],
but I'l] leave this technique for a future
column.

There arc two channels of DMA
{direct memory access) video available.
There are 128 color lunzinance combina-
tions and all may be on the screen at one
time. To be fair, there are constraints
when using so many colors and the
techniques will probably only be used
by intermediate to advanced program-
mers. Also davailable are priority and col-
lision registers that allow advanced
aniniation techniques to be uscd.

The character set can be completely
redefined by the user. This will allow
creation of such things as foreign
alphabets or special mathematics
characters. Available to advanced users
is hardware-controlled smooth scralling
in any direction, display list-driven
playfield graphics, display list interrupts
— all advanced techniques suitable for
future columns.

Standard on these machines is a sct
of parallel ports usually referred to as the
front jacks. These are ports A and B of 4
6820 PIA. They allow the connection of
a variety of input devices. Light pen,
barcode reader, graphics tablets, and
printers all have been implemented
using these jacks. Also, the standard
joystick and paddle controller plug in
here. In addition, there is a serial port in-
cluded to which a printer, disk, cassette,
and modem may be added. To include
all these peripherals, you must purchase
an I/O expansion unit.

The console comes complete with
an upper/lower case keyboard with a
feel that touch typists seem to like.
(Note that the 400 has a flat keyboard
more appropriate for youngsters.] With
this keyboard is an casy-to-use screen-
oriented editor with full cursor control.
This makes BASIC, assembler FORTH,
Pascal or Pilot casy to enter and correct.

The 400 and 800 units also have fonr
voices, or channels of sound, available.
This allows you to play four-part bar-
mony, or to include specidl sound cf-
fects in your latest program. The sound
feature is readily available in BASIC.
I've heard everything from Beethoven’s
Fifth to the latest in phascr sounds on
my machine.

In conclusion, I'd recommend the
Arari 800 to anyone really serious about
using state-of-the-art graphics. This in-
cludes all game players, as well as
experimenter/hacker types. Also, those
of you intercsted in experimenting with
video taping wust consider this
machine. For potential users looking for
business software, I've seen and heard of
some cxcellent packages to be released
soon. These include a full general ledger
system, wornd processor and data base
system for starters. 1 would fot hesitate
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to suggest this equipment to those of
you who woulg like to have a very flexi-
bie tool without becoming professional
computer programrners. From the stand-
point of ease-of-use, its modular design,
and of course its state-of-the-art compo-
nents, it's a machine you can live with.

The 400, since it has almost as much
capability as its bigger brother, must be
seriously considered, and in fact may be
the only machine to consider in the
undecr $500 price range. If you are not
sure about your needs and don’t want to
spend much, yet still want all the frills
that the rest of us have come to expect,
the 400 is perfect.

I hope I'’ve managed to convey the
excellent combination of features and
price. More of us are discovering this
and my intent here is to raise issues of
compariscn. Now, when your friendly
dealer attempts to sway you to purchase
some other equipment you will be able
to do some intelligent comparison shop-
ping. (Please se¢ summary table for
these fcatures, as well as a few addi-
tional ones.)

I intend to be doing a regular colamn
for MICRO. Some of these advanced
features will make excellent articles. I
welcome suggestions and questions.

Summary Table: Atari Features

1. Full screen cditor

2. Full upper/lower case typewriter-
like keyboard

3. Full cursor control: up, down, left,
right

4. Complete RFI shielding

5. Built-in TV modulator

6. NTSC standard signal, snitable for
video taping

7. Second video output {available on
the 800)

8. Protection against phospher bum
on home TVs

9. 128 color/luminance combinations
available

10. Twenty differenct graphics/text
combinations available

11. Maximum resolution of 320 x 192

12. Two DMA video channels available

13.

14.

15.

16.

17.

18.

19.

20.

21.

Capability -of placing eight small
objects on screen al]l with indepen-
dent color, position, and priority
control registers {known as player/
missiles)

Hardware-controlled smooth
scrolling

Built-in real time clock and four ad-
ditional counters

Display is list-driven, bit-mapped
video (known as playfield graphics)

Interrupt-driven system with many
hooks available to programmer (e.g.
vertical, blank, or scan line inter-
rupts are accessidle)

Four channels of sound are standard
with frequency, volume, and distor-
tion control in BASIC. Envelope
shaping is possible from machine
level code

The separate voice channel avail-
able on cassette recorder is suitable
for educational purposes

Parallel port built in

Serial port built in

EXTR.

(

A

RAN
N7

Lot your hagest do the 1alliag

the
PO BOX 405

(707) 887-1857

Computerist's Directory

FORESTVILLE, CA 95436
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ATARI SOFTWARE

PIRACY:
- THIS GAME IS OVER.

ATARI® has led the industry in the development of video games
such as ASTEROIDS™ and MISSILE COMMAND™ The outstanding
popularity of these games has resulted from the considerable investment
of time and resources which ATARI has made in their development.

We appreciate the worldwide response from the videophiles who have
made our games so popular.

Unfortunately, however, some companies and individuals have copied
ATARI games in an attempt to reap undeserved profits from games
that they did not develop. ATARI must protect its investment so that we
can continue to invest in the development of new and better games.
Accordingly, ATARI gives warning to both the intentional pirate and to
the individuals simply unaware of the copyright laws that ATARI
. registers the audiovisual works associated with its games with the Library
' of Congress and considers its games proprietary. ATARI will protect its
rights by vigorously enforcing these copyrights and by taking the appro-
priate action against unauthorized entities who reproduce or adapt
substantial copies of ATARI games, regardless of what computer or other
apparatus is used in their performance.

We ask that legitimate software developers cooperate with us to
protect our property from any form of software piracy, imitation or infringe-
ment. ATARI is currently offering copyright licenses for a limited number
of its games to selected software developers. If you happen to be selling
a software product which performs a game similar to any ATARI game
(such as a game created for a home computer), please contact us
immediately. Write to the attention of: Patent Counsel, ATARI, Inc.,

' 1265 Borregas Ave., Sunnyvale, Calif. 94086

N\

ATARI

0 A Wamer Communications Company
© 1981, ATARI, INC.
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6522-Based
Pot Position Digitizer

This article describes a simple
method of converting the
position of a potentiometer into
a number that can be used by
the programmer for control
applications or games. The
method uses the pulse-counting
capability of a 6522 and almost
any inexpensive VCO.

+V

Figure 1: Block.dlagram of a simple Pot Position Digltizer (PPD).
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Kenny Winograd
Seven Greenbriar
N. Reading, Mass. 01864

This article will detail a basic method of
digitizing the position of a pot |poten-
tiometer]. A Pot Position Digitizer
(PPDJ, in its most general terms, is
simply a device which converts the posi-
tion of a pot to 2 number which can be
used by a computer program.

Many quantities we deal with every
day are often set by the turning of a
knob, pot by the inputting of an actual
numnber. Examples include the volume
setting on your stereo, the setting of a
lamp dimmer, a steering wheel, the
position of a paddle in a TV game, etc.
Knowing that a quantity represents 2
minimum amournt may be more impor-
tant than knowing the exact quantity.

You may want a PPD that gives the
number $00 if the pot is turned fully
counter-clockwise and the number $FF
if the pot is turned fully clockwise. This
pgumber may represent anything from
the initial fuel on-board in a lunar Jander
game to the number of microseconds to
remain in a delay loop. (Numbers that
follow a dollar sign -$-indicate bex-
adecimal numbers.)

A block diagram of the system is
shown in figure 1. It is simply a variable

voltage from a potenticmeter feeding a
voltage controlled oscillator  (VCO)|
which feeds a single input pin of a 6521
Versatile Interface Adapter chip (VIA}.
I've chosen the single iriput pin to be
PB6 so I could take advantage of the ex-
termnal pulse counting capability of this
pin on a 6522. {More on this later.)

The whole idea is this: first, write a
short program that counts the number of
pulses entering PB6 in, say, 10 milli-
seconds. Then adjust the VCO so that
when the pot is at its maximum posi-
tion, the VCO will send out 255 pulses
in 10 milliseconds. When the pot is at
its minioaum position, the VCO doesn’t
send out any pulses. That's it. Every
time we use this code (which I've made
into a subroutine), we are left with a
aumber which represents the position of
the pot.

This article will introduce you 10 a
simple VCO circuit, as well as take you
through a bit of software. The sofrwarc
will be used to “'read”’ {actually, count}
the pulses produced by the VCO. Now
let's get to some specifics.

Hardware

A VCO fecds pulses to the
microcomputer. {VCOs are also called
Voltage to Frequency Converters or Vto
Fs — same thing.] In order to get 255
pulses in 10 milliseconds, we'll need a
top frequency of at least 25500 Hz. To
give us a bit of leeway, let's say we try
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for 26000 Hz. In this way we can be
assured that when the pot is at its max-
imum position, in 10 milliseconds we
will be able to count just a bit more than
$PF pulses. Otherwise you may turm the
pot to maximum and never get to $EF.
$FE might be the highest nurnber
obtainable.

We don't want to go too much
higher than the calculated value of
25500 Hz, because we would end up
with a large dead band. A dead band
would mean that when adjusting the pot
upward, we would reach $FE and still
have more rotation to g0 with the num-
ber remaining unchanged. As we'll find
aut later, this won't be much of a prob-
lem. I've included some software that
will make calibration of the VCO simple.

Figure 2 shows the schematic of a
VCO based on the CMOS chip 4046.
The 4046 will run on +5 volts and re-
quires virrually no curent. This chip
also incorporates a couple of phasc
detectors, a zener diode and more. These
cxtra circuits on the chip we either leave
disconnected or propetly terminated.

With the pot at its minimum posi-
tion (i.e. ground) the VCO produces Do
pulses... a frequency of 0 Hz. With the
pot at its maximum position [t.e. 5
volts} the VCO produces its maximum
frequency. This maximum frequency is
determined by two things: the value of
the capacitor connected between pins 6
and 7 of the chip, and the value of
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resistance from pin 11 to ground. The
components shown, permit a maximum
frequency of 26000 Hz. If you want o be
on the safe side, or just experiment a lit-
tle, you can change the resistance on pin
11 to be a 10K fixed resistor and a 100K
ten-turn trimmer. Now you'll have a

very large range of adjustment in the
event of problems with capacitor
tolerance. A .001 microfarad disk cap
may actually measure out as a .002
microfarad cap, especially if you use old
"junk-box’'' parts, which is fine, as long
as we account for it. The equation for

Figure 2: Schematlc of a VCO based on a CMOS phase-locked-loop chip, a 4046.
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the maximum frequency of the circuit
shown in figure 2 {with the pot turned
up to maximuml) is as follows:

1

fmax = —
R(C + 32pF)

If you feel like doing a little math {watch
the units), you can verify that with the
components shown [C=.001 micro-
farads and R=38K with the trimmer at
midpoint), the maximum frequency
works out to be about 25500 Hz. If you
do a little experimenting with this
VCO, realize that even the CMOS data
book states that this equation should
only be used as a guide. It is also only
valid if R is between 10K and 1M, and C
is between 100 picofarads and .01
microfarads.

The 4046 VCO input resistance is
very high, so virtually any value pot may
be used. I've shown a 100K pot, but you
can try anything from a 10K to a 1M pot.

Since the 4046 is a CMOS chip, we
must make the output of the VCO
compatible with the TTL input (PB6 on
the 6522). I did this using a CMOS buf-
fer. A 4049 or a 4050 may be used for
this purpose.

Software

The code that I've written takes full
advantage of the two interval timers
within a 6522 VIA chip. Since I own a
SYM-based microcomputer system, the
code is perfectly compatible with a
SYM. If you own any other 6502-based
computer with a 6522, the code is again
compatible as long as you change the ad-
dresses of the 6522 internal registers to
fit your memory map. I used SYM VIA
#2 [PB6 =pin AA-H).

The code is written in the form of 2
subroutine, and is fully relocatable and
PROM-able. By PROM-able, I mean that
there are no locations within the body of
the subroutine that get written into, so
that the code can reside in read only
memory. The only internal registers in
the 6502 used by the subroutine are the
accumulator and the flag register, and
these are preserved by the subroutine.

The basic functions that the POT-
DIG subroutine must perform are as
follows: 1) set up the T2 timer to count
excernally input pulses on PB6, 2) set up
the T1 timer to count to 10 milliseconds
(in this example}, 3} after T1 times out,
determine how many pulses were
counted on PB6, and 4) make this
number available for use by the main
program. That's basically all there is to
it, except for one thing.




I've added a little code called
OPTION. Here is where you can per-
sonalize the PPD to youwr heart’s con-
tent. The code shown will only allow
numbers from $01 through $FF. 1 chose
to disallow $00 since if [ use the PPD
output number (stored in HEXLO) in a
delay loop and do 2 decrement before a
test for zero, a $00 decremented will
become a $FF and | may go through a
loop $100 times and not $00 times.
Your option code may only allow
numbers from $00 to $FE becausc of
trouble with increment before test for
zero instructions.

You may also want to scale the num-
bers diffcrently. For instance, if instead
of $01 to $FF, you wanted numbers in
the range of $00 through $OF, you could
take the PPD output number and shift it
to the right four places. {1111 1111
would become 0000 1111; that is, a $FF
would become a $0F.)

Onc more example of a different
OPTION code would be if only numbers
from $80 through SFF were wanted.
Take the PPD output number, shift it
one bit to the right {which divides the
number by two), and add it to $80. This
would result in numbers from $80
through $FF.

The subroutine POTDIG, after sav-
ing any registers that will be used, sets
up bit 6 of port B (PB6] as an input pin.
Then it puts PB6 (T2 in the external
puilse counting mode by storing 2 one in
bit 5 of the Auxiliary Control Register
[ACRJ. Note that the same instruction
[LDA #$20) also stored 2 zero in bits 6
and 7 of the ACR putting the T1 timer in
the mode that gencrates a single inter-
rupt. The next pair of instructions clears
the T1 and T2 interrapt cnables. The in-
terrupt ability of the 6522 chip is pot re-
quired in this example.

The next section of code loads the
two timers, clears the T1 and T2 inter-
rupt flags and starts the counting. The
T1 counter is used to ''gate’”’ the exter-
nal pulses ta PB6. Actually PB6 will
always be looking at pulses, but they
will only be counted until T1 times out.
I've loaded $270F into the latches of T1.
If you recall, the timers actually count
down and do not flag you until they
count through zero, not at zero. Thus,
T1 will not time out until $2710
microseconds. ($2710 microseconds =
10000 microseconds = 10 milliseconds. )
I've loaded $FF into T2LL and T2CH.
This count, SFFEF, will be decremented
automatically by each incoming
negative pulsc on PB6. Later, after Tl
times ount, we'll calculate how far T2
has counted down to leam how many
pulses arrived at PBG.
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Listing 1

0300 08
0301 48
0302 ADQ2A8
0305 29BF
0307 8D02A8
0302 A920
030C 8D0BAB
030F A960
0311 8DOEAS8
0314

0314

0314

0314 A90F

0316 8D04A8
0312 A927
0318 8D0SA8
031E ASFF
0320 8DOBA8

0323 BD0O9A8

0326 ADODAS
0329 294C
032B FOF9

032D 38
032E ASFF
0330 EDO8AS
0333 8500
0335 EA
0336 AYFF
0338 EDOSAB
0338 8501
033D EA
C33E ADO4A8

0341

0341

034:

0341 A501
0341

0343 EA
0344 F007
0346 ASFF
0348 B500
034A EA
034B DCOA
034D

034D AS00
034F EA
0350 DCOS
0352 A9C1
0354 8500
0356 EA
0357

0357 68
0358 28
0359 60

- %
i BY KENNY WINOGRAD *
PRDD EQU SAB02 ;ALL ADDRESSES OF THE FORM $SABXX
TILL EQU SA804 ; REFER TO THE INTERNAL REGISTERS
TICL EQU SA804 ; OF THE SELECTED 6522 CHIP
TILH  EQU $AB0S
T2LL  EQU $A808
T2CL  EQU $ABODS
T2CH EQU $A8D9
ACR 80U 5A80B
IFR BEQU $A80D
1ER EQU $ASOE
HEXLO EPZ $00 ;FINAL POTDIG OUTPUT NUMBER LOC.
HEOMI EPZ $01 sHI-ORDER WORKING STORAGE LOC.
ORG $300
0BJ $800
POTDIG PHP :SAVE FLAGS
PHA sGAVE ACCUMULATOR
LDA PBDD ;ENSURE PB6 IS SET AS INPUT BIT
AND #%10111111 ;AND LEAVE OTHER BITS ALCNE
STA PRDD
LDA #800100000 ;SET PB6(T2) TO PULSE COUNT MODE
STA ACR
LDA $301100000 ;CLEAR T1 & T2 INTERRUPT ENABLES
STA IER
;NOTE: $270F+$0001=5$2710 MICROSEC.=10 MILLISEC.
LoA §SOF ;LOAD T1 COUNTER WITH $270F
sCLEAR T1
STA TILL ;INTERRUPT FLAG AND START COUNTING
LDA §$27
STA TILH ;DOWN AT SYSTEM CLOCK RATE
LDA §3FF
STA T2LL ;LOAD T2 COUNTER WITH SFFFF;
CLEAR T2
STA T2CH ; INTERRUPT FLAG & GO COUNT PB6
PULSES
WAIT LDA IFR :CHECK IFR--HAS T1 TIMED OUT?
AND §801000000 ;NO, KEEP CHECKING
BBQ WALT ;YES, GO FIGURE § OF PB6 PULSES
COUNTED
SEC ;PREPARE FOR SUBTRACTICN
DA #S$EF ;GET LO-ORDER COUNT AND
SBC T2CL ; CLEAR T2 INTERRUPT FLAG.
STA HEXLO ;STORE LO AT HEXLO IN ZERO PAGE
NOP
LD #SFF
S8C T2CH ;FIGURE HI-ORDER COUNT
STA HEXHI ;STORE IT IN HEXHI IN ZERO PAGE
NOP
LDA TICL ;CLEAR T1 INTERRUPT FLAG BEFORE

;THE OPTION CODE THAT FOLLOWS ENSURES THAT ON LEAVING
;THIS SUBROUTINE, THE DIGITIZED POT COUNT WILL BE
;BETWEEN $01 AND SFF.

OPTION LDA HEXHI

’
CPTA

i
OKAY

NOP
BEQ
LDA
STA
NOP
BNE

LDA
NOP
BNE
LDA
STA
NOP

PLA

PLP

RTS
END

OPTA
#SFF
HEXLO

OKAY
HEXLO
OKAY

$501
HEXLO

;% POT POSITION DIGITIZER SUBROUTINE *
»

LEAVING

;TEST FOR GREATER THAN SFF

; BY LOOKING

; FOR A NON-ZERO HI-ORDER BYTE
: JF GREATER THAN $FF, SET TO SFF

;1IF LOW-ORDER BYTE EQUALS ZERO,

; SET EQUAL TO $01. IF NOT,

LEAVE AS IS.

sRESTORE ACCUMULATOR
;RESTORE FLAGS

;RETURN TO MATN PROGRAM
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The small loop, starting at WAIT,
keeps checking to se¢ when the Tl
interrupt flag is set in the Interrupt Flag
Register (IFR|. When set, it's time to
find out how many pulses got through.
Since we are dealing with a counter that
starts at $FFFF and counts down, we
subtract the numbers in the T2 counter
from SFFFF, leaving us with the proper
count. I've stored this 16-bit number in
zero page locations $00 and $01, also
known as HEXLO and HEXHI. These
two locations may be changed to two
other locations somewhere else in zero
page if they conflict with other program
use. After each STA ZERO PAGE in-
struction, I've put a NOP instruction
just in case you want to use a different
addressing mode to store these numbers
at the top of your RAM. At this point in
the subroutine, the Tl interrupt flag is
cleared by reading the contents of TICL.

Let’s review a bit. If all we want to
get out of this routine is a2 number from
$01 through 3FF, why do we need two
bytes to store it in? Well, remember 1

recommended earlier that you set the
maximum frequency of the VCO just
slightly higher than the calculated fre-
quency so as to be sure that you can get
the maximum count by tuming the pot
to maximum. If we just used the low
order counter of T2 and the VCO was a
bit fast (on purpose or not|, we may read
a value of, say, $03 and not know that
what we really have is $103. Now, in
the code labelled OPTION, we test for
just that kind of thing. If we find the
high order byte to be anything other
than zero, we know our final answer {in
HEXLO), should be $FF. If we find the
high byte is zero, then we work on the
low byte (which we koow must be be-
tween $00 and $FF). Here, as previously
mentioned, I chose to ensure that the low-
est number possible is $01, thus dis-allow-
ing a $00. If I find a $00, I make it a $01

The OPTION part of the code is per-
sonalized for an application of mine.
You should make it compatible with
what you’d like. Restore the previously
saved registers and retumn to the calling
program.

I've assumed in the previous discus-
sion that you are already, at least,
somewhat familiar with the workings of
the two timers on the 6522. If this not
be the case, try reading the article by
Marvin L. DeJong in MICRO (17:27)
called ''6522 Timing and Counting
Techniques.'" It reads a lot easier than
the 6522 data sheet.

One reminder... if you change POT-
DIG to use a VIA otber than the one 1
used, be sure you connect the output of
the VCO to the correct PB6 pin.

Calibration

If you own a frequency counter,
calibration can be performed in about
two seconds flat. Pawer up your VCO,
connect the frequency counter to the
output of the VCO, turn the PPD pot up
to maximum and adjust the VCO trim-
mer until you read somewhere between
25500 Hz and 26000 Hz.

{continued)

K A S
) | Y
M M M

END FRUSTRATION!'

FROM CASSETTE FAILURES
PERRY PERIPHERALS HAS
THE HDE SOLUTION
OMNIDISK SYSTEMS (8" and 8")

ACCLAIMED HDE SOFTWARE

® Assembler, Dynamic Debugging Yool,
Text Output Processor, Comprehensive
Memory Test

@ HDE DISK BASIC NOW AVAILABLE

PERRY PERIPHERALS S-100 PACKAGE

Adds Omnidisk (5”) to
Your KIM/S-100 System
® Construction Manual—No Parts

® FODS & TED Diskette

® $20. +82. postage & handling. (NY residents
add 7% rax) (specify for 1 or 2 drive system)

Place your order with:
PERRY PERIPHERALS
P.O. Box 924
Miller Place, N.Y. 11764
(516) 744-6462

Your Full-Line HDE Distributor/ Exporter
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PRINTERS
S8UPPCRTED
DPSoo0
DFI001
DPI500
DP3S501
MX70
MX80

MX 100
1DS440
1DS445
1D5460
1D8569

GRAF-PA|

HI-RES GRAPHICS DUMP ROUTINES

Easy to Use!

Precise Reproduction! Normal/lnverse Inking!

Dump either page one or page two, horizontally or
vertically on the paper; or, dump both as a two page
panorama with both pages butted in perfect registra-
tion. Compatible with 1/0O cards from Apple, Epson, SSM,
Tymac, California Computer and Mountain Computer.

2281 Cobble Stone Court
513/426-3579

T PANORAMAS!

D

Multiple Scale Factors!

SCALE FACTORS PROVIDED

FOST-PAID
PRICE
25.95

. 39.95

. 44.95

- 43.95

29.85

28.95

4495

29.85

29.95

39.95

49.95

VORIZ
2X 3X

PANORAM!IC or VERT
X 2X 3X &X 5X

x

]
.
)

® o 0% 0 v e & an
* 2 e 0000 0o
>0 60 0600000

SmartWare
Dayton, Ohio 45431

Dealer inquirles Invitedi
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coulriccryotch(’: [s ha;c : ﬁequerﬁcy Etig' 4

1t imple program that
repetitively calls POTDIG, gets the final
result from }{EXLO, displays it for a S RARAARA R R AR TRk h Xk kkk
while and then jumps back to the begin- i *
ning. The program can be used for ;% A SIMPLE CALIBRATION AID— *
calibration. I've included the listing of a ;* MAIN PROGRAM FOR A SYM  *
short program that does this for a SYM ’: :
using some monitor subroutines (see - BY KENNY WINOGRAD "
lisling '2]» ;t*ii**l*i*tiitittiii*iiﬁ*iiiti

I3
When chis code is exccuted, tum the ACCESS EQU $8B86 ;UNWRITE-PROTECT SYSTEM RAM
pot back and forth and watch the CRLF  EQU $834D sCARRIAGE RETURN-LINE FEED
displayed numbers go up and down. OUTBYT EQU $82FA ;OUTPUT ACC. AS TWO HEX DIGITS
GO=80200. This code will work with el e PR, Bt BT B
either the SYM 7-segment display or the POTDIG EQU $300 ;POT POS. DIGITIZER SUBR, LOC.
video monitor or TTY. The method of :
display will, of course, appear differcnt- TEMP  EPZ 503 ; TEMPORARY STORAGE
ly but calibration is easily done cither ?EXI‘O Ehe b0y g e R
way. Tbc procedure i_s to turn the pot up 0800 208688 CALTIB  JSR ACCESS
to maximum and adjust the VCO trim- 0803 200003 JSR POTRIG
mer a litcle bit higher than what is need- 0806 AS500 DA HEXLO :GET POTDIG OUTPUT §#
ed to get a solid display of $F's. All of 2 | 0808 EA NOP
sudden your display device will become | 08C2 20FA82 JSR OUTBYT ;OUTPUT IT
very stable... it will look less like gar- 838% igégaz gt e
; LDA #SFF

bage. At first, you probably must have | cg11 8503 STA TEMP
thought that either you entered 0813 B
something wrong or I was nuts. If you're 0813 200689 LOOP  JSR SCAND ;DISPLAY IT AND DELAY FOR A WHILE
using the SYM 7-segment display, you'll ggig C&03 DEC TEMP
always note a lictle flicker because every | o1y gggi ggg é?ri?a ,GO BACK AND DO THE SAME THING
time POTDIG is called, about 10 END AGAIN.
milliseconds go by before the display is
scanneéd again for a while.

AICRO

from

HiQI'IER TEXT ][ Synergistic

Software

Do your screen displays attract the attention they deserve? They will if you use Higher Text ] [.

With Higher Text ] [, your text displays can be B I G 7 TALL 7 W I D E 7
COLORFUL
' . L 7 andin an unlimited variety of character styles.

oo ASH e AQD e SHA
oo TKDP o YBEY e LOOK

Higher Text | [ allows vou to display text {fanciful or businesslike) on the Apple I1's* high resolution graphics screen. Full upper/lower case 86
character fonts (character sets) can easily be incorporated into other programs for applications as varied as: foreign language translation. label-
ing graphs or maps; creating eye catching, easy to read promotional messages, displaying scientific, mathematic or computer symbols (such as
AP L) which aren't available from the normal Apple keyboard; games; animation; and many, many more.

Enliven your pragrams with that extra touch of professionalism with Higher Text ] [. Only $40, it works on any Apple Il or Apple Il Plus with
any DOS, 32K RAM, and one disk drive. Some of the fonts shown sbove are provided on Higher Fonts |. Righer Fonts | is available separately
and provides 25 additional character sets for use witn Higher Text or Higher Text Il for just $15.00.

Available at vour local dealer or send check or inquiry to Synergistic Software, 5221 120th Ave. S.E., Bellevue, WA 98006, 206-226-3216.

Washingtan residents add 5.4% sales tax. *Apple 11 is a trademark of Apple Computer, Inc.
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OSI

AARDVARK

OSI

NOWMEANS BUSINESS!

WORD PROCESSING THE EASY WAY —
WITH MAXI-PROS

This is a line-oriented word processor de-
signsd for the office that doesn’t want 16 send
eveéry new girl out for training in how to type a
letter.

It has automatic right and feft margin josti-
fication and lets you vary the width and margins
during printing. it has autornatic pagination and
autorhatic page numbering. it will print any text
single, double or triple spaced and has text cen-
tering commands. It will make any number of
muitiple copies or chain files together to print an
entire gisk of data at one time,

MAXI-PROS has hoth giobal and line edit
capability and the polled keyboard wversions
contain a corrected keyboard routine that make
the OS| keyhoard decode as a standard type-
writer keyboard.

MAXI-PROS also has sophisticated file
capabibilities. It can access a file for names and
addresses, stop for inputs, and print form letters,
It has file merging capabilities so that it can store
and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4” or
8" disk) so that it can be easily adapted to any
printer or psinting job and so that it can be sold
for a measly price.

MAX!I-PROS — $39.95

NEW-NEW=NEW
TINY COMPILER

The easy way to speed in your progeams. The
tiny compiler lets you write and debug vour pro-
gram in Basic and then automatically compiles a
Machine Code version that runs from 50-150
times faster. The tiny compiler generates reloceat-
able, native, transportable machine code thar can
be run on any 6502 system.

It does have some limitations. It is memory
hungry — 8K is the minimum sized system that
can run the Compiler, It afso handles only a
limited subset of Basic — about 20 keywords in-
cluding FOR, NEXT, If THEN, GOSUB, GOTO,
RETURN, END, STOP, USR(X), PEEK, POKE,
il (",) £ S, Variable names A-Z, and lnteger
Numbers from 0-64K.

TINY COMPILER is written in Basic. It ¢can
be modified afd augmented by the user. it comes
with a 20 page manual.

TINY COMPILER - $19.95 on tape or disk

THE AARDVARK JOURNAL

FOR OS! USERS = This is a bi-moathly
tutoriat journal running only articles about OSI
systems. Every issue coitains programs custom-
ized for OSI, tutorials on how to use and modify
the system, and reviews of 0S| related products.
(n the fast two years we hsve run prticles like
these!

1) A tutorial on Machine Code for BASIC
programmers.

2) Complete listings of two word processors
tor BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC — ard
Jots more —
Vol. 1 (1980) 6 back issues - $9.00
Vol. 2 (1981) 2 back issues and subiscription {or
4 additional issues - $9.00.

ACCOUNTS RECEIVABLE = This program
will handle up to 420 open accounts, It will age
accounts, Print invoices (including payment
rerminders) and give account totals. It can add
automatic interest charges and warnings on late
accounts, and can automatically provide and cal-
culate volume discounts.

24K and 0S65D required, dual disks recom-
mended. Specify system.
Accounts Receivable. $99.95

®* *SPECIAL DEAL = NO LESS!*»**

A complete business package for OSI small
systems — (C1, C2, C4 or CB8). Includes MAXE
PROS, GENERAL LEDGER, INVENTORY,
PAYROLL AND ACCOUNTS RECEIVABLE =
ALL THE PROGRAMS THE SMALL BUS!-
NESS MAN NEEDS. $299.85

P.5. We're so confident of the quality of these
programs that thé documentation cootains the
prograrmmer’s home phone nuimber!

SUPERDISK Il
This disk coritains 2 new BEXEC® that boots

up with 3 numbered directory and which allows.

creation, deletion and renaming of files without
calling other programs. It also cortaing a siight
modification 1o BASIC to allow 14 character
file names.

The disk contains a disk manager that con-
wains a disk packer, a hex/dec calculator and
several other utilities.

It aiso haes a full screen editor {in machine
code on C2P/CA)) that makes corrections a snap.
We’ll also toss in renumbering and program
search programs = and sell the whole thing for -
SUPERDISK Il $29.95 ( 5 1/4”) $34.95 (8").

ANDFUN,
TOO!

BOOKKEEPING THE EASY WAY
— WITH BUSINESS |

Our business package 1 is a set of programs
designed for the small businessman who does not
have and does not need a full time accountant
on his payroll.

This package is built around a GENERAL
LEDGER program which records all transactions
and which provides manthly, guarterly, annual,
and year-to-date PROFIT AND LOSS statements.
GENERAL LEDGER also provides for cash
account balancing, provides a BALANCE SHEET
and has modules for DEPRECIATION and
LOAN ACCOUNT computation.

GENERAL LEDGER {and MODULES) $123.95.

PAYROLL is designed to interface with the
GENERAL LEDGER. It will handle annval
records on 30 employees with as many as &
deductions per employee.

PAYROLL - $4995.

INVENTORY is also designed 1o interface with
the general ledger. This one will provide instant
information on suppliérs, initial cost and current
value of your inventory ., |t also keeps track of the
order points and date of last shipment,
INVENTORY - $59.95.

GAMES FOR ALL SYSTEMS
GALAXIAN - 4K - One of the fastest and finest
arcade gaimies ever writtén for the O8I, this one
features rows of hard-hitting evasive dogfighting
aliens thirsty for vour blood. For those who
loved ({(snd tired of] Alien Invaders. Specify
systam A bargain a1 $5.85

NEW — NEW — NEW

LABYARINTH - 8K - This has a display back-
ground similar to MINOS as the action takes
place in a realistic maze seen from ground level.
This is, however. a real time monster hunt as you
track down and shoot mobile monsters on foot.
Checking out and testing this one was the most
fun l've had in years! — $13.95.

NIGHT RIDER - You've seen simifar garries in
the arcades. You see a winding twisting road
ahead as you try to make time angd stay on the
road. NIGHT RIDER uses machine code o gen-
erate excellent high speed graphics - by the same
author as MINOS,

NIGHT RIDER — $12.95 cassette oniy

THIEF - Another machine code goody for the
C1P cassette only. You must use mobile cannon
to protect the vatuable jewels in the middle of
the screen from increasingly nasty and trigger
happy thiefs. Fast action and fun for ane or two
giayers, THIEF $13.95 on C) cassette only |

SUPPORT ROMS FOR BASIC IN ROM MA-
CHINES - C1§/C28. This ROM adds line edit
functions, sofiware selectable scroll windows,
bel!l support, choice of OS| or standard keyboard
routines, two catlabie screen ciears, and sortware
suppart for 3264 characters per line video.
Has one character command to switeb rmodel
2 CIP from 24 to 48 character line. When in-
stalled in C2 or C4 (C28) requires installation
of additional chip. C1P requires only a jumper
change. — $32.95

C1E/C2E similar to sbove but with extended
machine code monitor. — $59.95

Piease specify system on all orders

This is only a partial listing of what we have to offer. We now offar over 100 programs, data sheets, ROMS, and hoards

A,

OSI

g\

(313) 669-3110

for OS{ systems. Our $1.00 catalog lists it all and contains free program (istings and programming hints to boot,

AARDVARK TECHNICAL SERVICES, LTD.
2352 S. Commerce, Walled Lake, M| 48088

OSiI
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6502 Frequency Counter

Turn your microcomputer into an
inexpensive frequency counter
using an AJ/D converter.
Demonstration programs for OS|
C2-8P are provided.

Phil Lindquist
8892 Cooley Lake Road
Union Lake, Michigan 48085

The Problem

My personal computer for the past year
has been an Ohio Scientific Challenger
C2-8P with dual floppy disks and an
analog 1/0 board. Recently, while
checking the operation of a new modem
circuit, a need arose for some simple
audio test equipment.

This article describes one of the
programs subsequently developed: a fre-
quency counter with 2 maximum theo-
retical count rate in excess of 10 KHz
utilizing a 6502 microprocessor oper-
ating at } MHz. An assembly language
listing of the actual frequency counting
routine is provided, as well as 2 driver
written in Microsoft BASIC that calls
the counter as a USR{X) subroutine.

The Approach

The heart of the frequency counter is
a machine code timed loop requiring 46
microprocessor cycles, which checks for
positive signal transitions, and
increments a counter whepever one is
cncountered. The program cycles
through the loop 21739 times {54EB H),
which requires one sccond with a 1
MHz microprocessor clock. The trick is
to keep all possible paths through the
loop (lines 410 to 770} equal in length.

The duration counter keeps track of
the number of loop cycles remaining.
Upon entering the program, the count is
set to 21739. Note that to compensate
for variations in microprocessor clock
speeds, this value may have to be
changed.

You can input to the system through
an analog to digital {A/1)] converter
such as the new OS] CA-22 analog inter-

24

—
—

Figure 1
o
ANALOG c 0s!
o——l 0 [O|7|cHALLENGER
DIGITAL 0 C2-8P
CONVERTER 8
R
f\fv ViN osl
CA-22

face board, or the older OSI 430B analog
interface board (no longer available).
The CA-22 analog 1/0 board is a high-
performance interface that is capable of
multiplexed 12- or 8- bit A/D conver-
sion, using sample and hold and suc-
cessive approximation tcchniques. In
addition, the CA-22 will perform up to
66,000 8-bit A/D conversions each
second. This capability is more
sophisticated than is required for the
frequency counter application, and
altecrmative hardware implementations
may include other A/D converters or
even an op amp configiwed as a
threshhold detector and driving a2 single
bit input. However, the alternates will
require minor modifications to the pro-
grams 1 will describe bere.

The CA-22 as delivered from OSI is
set to transform an analog voltage input
in the range of -10 volts to + 10 volts in-
to complementary offset binary (COB|

digital representation. Complementary
offset binary is summarized in table 1.

The transition from a negative
voltage to a positive voltage is reflected
by a change from one to zero in the most
significant binary digit.

The 6502 Branch on Mlnus (BMI)
instruction is conditional, depending on
the state of the most significant bit of
the tested byte. Therefore, using this in-
struction we may easily determine if the
signal input to the A/D converter is
greater than or less than zero volts. An
alternative, if a TTL signal is being
counted, is to connect the signal directly
into the most significant bit of a parallel
mput port.

The hardware configuration using an
A/D converter is diagrammed in figure
1. The capacitor and resistor balance the
signal input to the A/D around 0O volts.

. Llsting ¥

10 PONRHU AR RN TR AN REA RN AN LU AN H R ARFRRFRAAE AR N
20 ] Prociram EREG

30 ; % 0%, 6500 Assempler Coae for Freauerncy lounter
A % FroGram oy FeooornaQaulSter JN1en Lakées Michican
50 i o* vanuary 1980

&0 PONKENERKEERRK MU NN RE XN A B RN RN KRN N RAB RN R E XN WNT NN
70 )

80 i FroGram morityors 1NPUl ANC COLrits RO0S1LIVE

90 i transitions oCccUrr1nG auring a fixed numoer

100 i 0t cycles tANOUGr: Lhe PMoGIrail as 0elenrin:riec

110 i Dy count enterea i1nto DR,

120 i

130 i EXTERNAL ADDRESS3E= AND VARIABLES:

140 i

150 0000= CNTL = 30000 iFreauency Count - io dvte
160 0O0O0L= CNTH = $0001 pFreauency Count - ni bvte
170 0DV2= DRCL = $0Q0Z iburation Count - lo ovie
1B 0OO0O3= DRCh = $0003 iburation Count - nhy byte
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190 0004= LAST = $0004 iPos1t1ive 6r Nesative Siana:
200 £708= INPUT = $C708 iCA-22 A/D lnrut Adaress
210 C70A= MUX = $C70A JCA-22 A/D Conirol Adgress
220 CU20= MUXSET = $20 iMultirPlexer controLs eiGhu
230 f Di1tS» POrt Zero; no flac
240 317E x = §317E

250 H

260 317E EB34 DR +WORD 2173% iDuravion count for 1 Sec
270 3180 0000 RES +WORD O iR&turn locavion for resuitg
280 P

290 3182 DB START CLD iEntrys initiairze

300 3iB83 20E131 JSR SWAP iStore zero PaGe locations
310 3186 A900 LDA =0

320 3188 8500 STA CNTL iRezet counter 1o zéro
330 31BA 8501 STA CNTH

330 318C B304 STA LAST iResetr sianal fiac to zero
350 318E AF20 LDA =MUXSET iSer mulitipiexer control
350 3:50 BDOACT STA MuUX :

370 3193 AD7E3) LDA DR iSet auration counter

38O 3196 8502 STA DRCw

390 3198 AD7F31 LDA DR+1

400 319B 8303 STA DRCH

410 3190 ADOBC7 FREG& LDA INPUT iInPut froem A/D

420 31A0 3030 Bl FREQiL iCneck for Positive

A30 31AZ AS04 LDA LAST

440 31A4 DO30 BNE FREQGZ iCneck for transitvion

450 31A4 ELOO INC CNTL iOn transition

450 31A8 DOOL4 BNE FREG3 i 1rerement counter

470 31AA E&01 INC CNTH

480 3:AC DOOS BNE FREGQE

490 31AE EA FREQ3 NOP iDelayv 7 machine cvcies
S00 3iAF A%0i LDA 803

S10 31R1 DOQO BNE FREQ8

S20 B1EHI AU FREGE LDA &0 iSet sional flaac (LOW)
530 31ES 8504 STA LAST

S4) 31B7 (602 FREGS DEC DRC. iDecrease auravion count
§50 3i1B9 DO1Z BNE FREQ7

Ss0) 1EB €603 DEC DRCr

570 31BD 10DE BPL FREQ& yCneck for zero

580 31BF AR00 DA CNTIL i auration remalning

590 31C1 B8D803% STA RES iAt enas eiace freauency
&00 31C4 ASO: DA CNTR y  count i1nto RES

610 31C4 BDB131 STA RES+1

&20 31CY FOE.31 JER SUAF yResvore zera pPace

&30 31CC &0 RTS iAna return

b4l 31CD A FivBQ7  NO# iDeray 5 macnmine cvcles
650 31CE A%00 DA 80O

660 3.D0 FOCE BEQ FREQ&

&70 31D2 A%00 FREQ1 DA =0 P& TYC.LES LNCLludLInG JumF
680 31D4 B50x STA LAST inesey SicRail Fiac (HIGH)
690 51Dé EA FREQ2 NOP iDeiay IS macAine €yc.es
700 31D7 EA NO~

710 31DB EA NOF

720 3°.D9 EA N =

730 3iDA EA NOF'

740 3. DB Ea NOP

750 51DC EA NOF

760 3.DD ATOH0O DA =

770 31DF FOD& BEQ FREQS i Tnen decrément ouratrion
780 3

790 i Suproutine Lo store ero Face iocations

800 P 1 STORE arz Lo 7e3LCre »eire Fabe

810 i FIPr10r $0 ferurn,

20 i

830 31E: AZ04 SWAP DX 804

B40 3" E3 BEOU X7 LDA 30X

850 BlES AB TAY

ab) B1E& WDE331 LA BTORIE X

B70 31E9? 9300 STA 30, X

8980 Z1iEB 53 TYA

890 31EC 9DF33) S7A STORE o X

gneo GLEF LA Dex

910 31F0 10F1 BFPL NEXT

20 3_Fz &80 RTS

$36 b

G0 i

950 31F3 GO STORE .BYTE 0303 0,0:1 iléro Pace sLOrace iocasion
Y80 3iF4 VO

930 31F% O

G5 3.FE6 OO

980 3:iF7 QU
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The values for the capacitor and the
resistor should be kept large, but are not
critical. The capacitor should be non-
polarized.

The variable LAST is used ta store
the input state previously encountered.
If a negative value is input, the variable
LAST is set to 0. When the input is
positive, LAST is checked. A value of
LAST equal to zero indicates that a
positive transition has occurred and the
frequency count js incremented. If the
input is not positive or if LAST ijs
positive, the program enters a delay loop
to equalize loop timing.

The Program

A listing of the assembly language
program is presented in listing 1. Five
zero page locations ($00-$04) are used
for the flag LAST, and for counting, and
to minimize the number of machine
cycles in the longest path through the
loop. Since this program was intended
to be called as a USR(X) subroutine from
a BASIC driver, the contents of the zero
page locations used are saved in a tem-
porary storage location by the sub-
routine SWAP (line 830). The input
frorn the A/D converter is at C708H.
This variable, called INPUT, will have
to be changed to suit the user’s specific
equipment. Similarly, MUX is the ad-
dress of an analog multiplexer, set to
select port '0" in this program.

The assembly program is written
with a starting location memory address
of 317E H. This location was selected to
correspond to the beginning of available
work space for the Ohio Scientific
0865D V3.2 disk operating system pro-
vided with 8-inch floppy disk systems.
The BASIC driver can be placed after the
machine code in the workspace, which
permits storage and recall of the object
code and the BASIC driver in a single
named disk file. Details of how this is
accomplished are covered in the OSI
disk operating system manual and will
not be covered here.

However, the starting location for
the asscmbly is not important; the
machine code can be moved to any
available memory locations that can be
protected to prevent interference by the
BASIC program. The exccution cycles
for some 6502 instructions used in the
program dcpend on whether or not
references are made across page bound-
aries. The program timing has been
computed assuming that all branches
occur within a single page. Therefore, if
the program is relocated, be careful to
place the entire program within a page of
memory.
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Z75 REM  FOR A LISCU=SION GF STATLET (LAc AFFROX IMAT IONS
280 SEM  JAN 79 BYTE ARTICLE BY A B rU~SYTHE,

283 FOR 1 = 1 7O N

[ s (X))

bxEER(1Z673) +FEEN(12672)

SELCE=E)

3 PRINTTAB(3) i 1,X 25D

NEAT I

GOVO 1AL

FRINT"#%&%x CALIBRATE xxx”

FRAINT

N = PEER(12670G) + ZSGRPEER(12671)

FRINT" Currently tne ProGIrAm 1% S€T TO count for
b FRINT"

WOULT YOU 11K€ L0 Cnance this'iAs

LEFTEAS ) 2" Y" TREN 160
IAFUL Mew NuUncer of count cvCies"iN

N1l OR NsB2767 ThREN FRINT"xx» rANGE ~ROBLEM #%a" |
‘H BV “OKE 2267145 0 FOXE LZ2670)K-236%8

Would wou [Yke 16 URGATLE tne Cisx Yile"jAs

N R e B |
c
~
[EE
w

§ - i3 4Gy YY" TriEN 160
DIzkit "R FRAOCNT
GOTG 16L

Table 1
Approximate 8-Bit
Voltage Binary Decimal
Level Representation Equivalent
+ Full Scale + 10 Volts 00000000 0
Mid Scale 0 Volts 01111111 127
—Full Scale - 10 Volts 11111111 255
Listing 2
S00 FRINTIFRINTIFRINTIHRINTIPRINT I FRINT
LOS PRINTTAB(IS) i " A XAXRENFRHEARR R X XA N R AR XXX RN "
110 F«INT TAR(1S) ) "% e
la h.uAB( Syitx* FREQUJENCY COUNTER T
120 NTTAR(IS)i'®  Procram by I _1NCIN1ST %
125 PRINTTAB(1S)5 "% JRLon (axer  Micn, o
150 PRINTTABR(IS) "% January 1980 B
i35 PRINTTAB(1S) "« %"
190 PRINTIABUIS) " S aa X SN R XA A AN UF AN AR A"
143 FRINY
150 REM SET USR ZUBROUTINE ADDREES TO $3182
1SS POKE 8955»13 + FOKE B9S56y»49
160 5=0 § 52=0 ) v=0
165 FORI=1701C | FRIN" « NEXT
170 PRAINT™ Oftions aval.aplei"
175 FRINT® 1)  Count"
180 FPRINT® Z) Canorate"
185 FRINY" 3) Rewwrn to monitor”
P90 PRINT
195 INFUT® Urvion aesirea (1-3)"iN
200 PRINT
Z03 N o= INVUING,S)
210 iF N=3 THEN RUN"BEXEC#®
215 1F N=Zz TrREN 340
220 1F N=1 THEN Z3C
223 GOVO 170
Z30 FRINT " *#x% COUNT #xx"
235 FRINT
INFLT" InFut desirea nunoer of freluency Samslies' iN
PRINT
IF N4l THEN 170
255 PRINT § PRINT ¢ FRINT @ PRINT § ~RINT
261 FRINT " SAMPLE" s "FREQUENCY" » Y MEAN", "STANDARD"
265 FRINT " NUMBER", TAR(4Z)i "DEVIATION"
270 PRINT

ZEE

"IN

CVCL1ES TAROUGH L@ Kadnlne COJde Counler” routine:
el LDUNL CYCLE MeUN €5 46 Mmieroprocessor cvcles.,

GOTO160
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A pair of 2:byte variables is provided
for communication with a driver rou-
tine. DR is an input to the program and
determines the number of cycles
through the count loop. This number
must be less than 32767. RES is the
return: location for the frequency count.
These locations may be accessed from
the BASIC driver using PEEK and POKE
statements.

The NOP's beginning in line 690
provide the delay necessary to balance
the number of machine cycles in the
two major program loops. There are, in
addition, two shorter delay loops in pro-
gram lines 490 and 640 which are
entered when it is not necessary to in-
crement the frequency count high byte
or decrement the duration counter high
byte, respectively.

The count program is written as a
subroutine and is terminated by a RTS
{return from subroutine). Zero page
locations arc restored, but the micro-
processor registers are not saved.

The Driver

Listing 2 is a Microsoft BASIC driver
program. Remember that the machine
code counter is loaded with the BASIC
driver by the OSI OS65D3 operating
system, so that an independent load of
the machine code by the BASIC program
is not required. Loading of the machine
code by the BASIC driver may be
required by other operating systems,
however.

The driver has three major sections:
Initialization and menu {lines 150-223),
count ([lines 230-335), and calibrate
(lines 340-430). Initialization consists of
first POKEing the starting address
3182H (decimal 12674) into the
memory locations that control the jump
to subroutine from the BASIC USR{X]
command {locations 8955 and 8956 for
OSI'S 0OS65D3 system). Secondly, it
initializes variables S, S2, and V, which
are used for statistical analysis. The
menu requests the user to select the
count function (1), the calibrate
function (2), or stop (3).

The count function will call {in line
290) the machine code frequency
counter the number of times specified
by the user. The frequency count is
returned io memory locations 12672
(low byte) and 12673 [high byte} with
the machine code assembled with a
starting location of 12670 (317EH]. For
cach sample, the sample number, the
actual frequency count, the mean fre-
quency count, and the standard devia-
tion are printed. The statistical
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Figura 2

SRS SRR NSRS RS SRR EAE S

SAMFLE FREGQLIENGCY MEAN
NUMBER
i 4807 807
= 1B0OB 48075
| 4808 ABOT . bsbb7
- 4808 450775
4806 4807, 8
& 4808 4807, 23333
; 4308 RB07. 887512
] 4809 4307.3875

i . Option aesirea (1-3)7 =
X FREGQUENCY COUNTER * g =
- - CALIBRATE xxa
¥ FProGram Dy P LINaEUrIst  x
£ Union rakes Micn X . -
0 JERLARY TIS0 - % Currently tne FrPOoGRam 16 Set Lo count for 21739
a
& = i CYCLES LFI0UGN Lhe MACNINg Cooe Gounter routine.
AC 7 courit v | e e A - o8 ~
a PR & B RN RSN R Ed(? oLrit. CcyvLlé regsulites -6 MICTrOoRTUCESSO
cveles.,
WoWLC vou i.ge LD ChAannGe tnist Y
Ortions avalriavie: INPUL new nunoer of count cyvc.es? 21709
1) Count
7Y CAlLlOF&LE Woula vou 11ve Lo UPGALe tre G1sK ftiie? N
3) Resurn Lo snonitor
Ortaon cesyvred (L-3)7 1
Orvioh aesired (i~3)7 .
COUGNT mux
COUNT ®nx
lnPUL QESIrea numper of f1reaUency sanries? 12
LnPUT Gesirec nunbeéer of {rexuency sameies’’ B

SAMFLF FREGUENCY MEAN STANDARD
RV ET S DEV:IATION
; 4801 4801 U
LYANDARD & 45801 4301 @
DEVIATION 3 4601 qB01 0
4 B0z 4B0L . 2D B
0 g QDE EH AT T ¢
V707106731 5 IBO2 [301.%
V577350407 7 4B0Z 4BOL. 7145
3000029 =1 A8 4505
L g 2801, 44548 e D2ZT0EE56
+ 4082485t 10 4B0L. = » 3145397833
» 377968795 1 ARG . 36364 « SOAS IS0
. 35313%3,73 st 430 . 33334 L SY72LL5Y9S

algorithms used are discussed in an arti-
cle by A.B. Forsyihc in the January 1979
1ssue of Byte magazine.

If the microprocessor clock speed is
1 MHz, 21739 cycles through the count
routine will requirc one second. The
frequency count returned will be in
cycles per second or Hz. If the
microprocessor clock speed is not a
nominal 1 MHz, the loop count may be
adjusted in the CALIBRATE section of
the drive program, The count value to
be adjusted is contained in memory
locations 12670 (low byte) and 12671
{high byte}. Line 425 rcsaves the pro-
gram with the new frequency count
utilizing the OS65D3 disk operating
system command "' PUT FILENAME.
The author's system, adjusted with a
calibrated frequency gencrator, is set for
a loop count of 21705.

The Results

Figure 2 demmonstrates the statistical
output provided by the BASIC driver
routine. The frequency source used 1n
this example was the 4800 Hz provided
to an ACIA which, when divided by 16
results in 300 baud to a modem. The
program has been useful on several ocea-
stons for measuring frequencics between
41) and 10,000 Hz. Success witb this pro-
gram has inspired other programs to
simulate electronic test equipment.
Audio oscillators and audible logic
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probes fusing the D to A outpur on the
CA-22 board} are relatively straight for-
ward. An oscilloscope simulator has
also heen developed, but its frequency
responsc 1s limited by program speed. In
each case the technique of combining
machine code with BASIC drivers, as is
permitted using the OSI disk operating
system, has proven very beneficial. This
technigue allows a balance in program
speed, programming easc, program flexi-
bility, availability of high level mathc-
matical functions, and display flexibility.
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OHIO SCIENTIFIC

THE WIZARD’S CITY
gsearch for goid in the dun-
geons beneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All OSI —
cassette $12.95, disk $15.95.

0S| HARDWARE 15% OFF
RETAIL PRICES!

GALACTIC EMPIRE — a strat-
egy game of interstellar con-
qguest and negotiation. Com-
pete to discover, conquer, ang
rule an empire with the com-
puter or 1-2 other players. G4P,
C8P cassette $12.95, disk
$15.95.

AIR TRAFFIC ADVENTURE —
a real time air traffic simula-
tion. C4P, C8P disks $15.95.

Plus S-FORTH, FAILSAFE
+ 2, RPV CONTROL; ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog including photos and
complete descriptions.

Aurora Software Associates

i 37 S. Mitchell ;
:J Arlington Heights @
{llinois 60005
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GRAPHICS _
FOR OSI COMPUTERS

¢ You Can Produce The Images
Shown Or Yours And Program
Motion With Our 256 By 256 High 2
Resolution Graphics Kit.
Thats 65,536 Individually Controlled
Points On Your TV Screen.

s% Increase Column/Line Display.
You Can Set Up Your Own Graphic
Pixels Including Keyboard Characters _
And Unlimited Figures.

s This Kit Includes All Parts, Software
And Assembly Instructions Required
To Get Up And Running.

The Included 8k Of 2114 Memory
Is Automatically Available When
Not Using The Graphics.

Boot Up And See 8k More Memory. =

5% Adding The Kit Does Not Affect
- Your Existing OSI Graphics. .
Use Both At The Same Time - ME

Or Separately. | - ﬂiﬁﬁ -
$¢ Buy The Entire Kit, N
Including Memory, For $185.00 O o B
Or A Partial Kit For Less If You And Manuals Call Or Write:
Have Parts. Board And | MITTENDORF ENGINEERING
. " na Uv r.
Instructions $40.00. Instructions Litchfield Park,e Az, 85340

- Include Software. (602)-935-9734




Step Up to

Programmable Motion

Making objects move at the
command of your computer Is a
simple and inexpensive
proposltion. This article
describes the Interfacing of a
stepper motor to a KIM-1. The
applicabllity Is demonstrated in
a programmable flow metering
system.

David S. Liscinsky
Old Colony Lane
Cromwell, CT 06416

Many exciting computer applications
require the ability to physically move
objects. These applications particularly
impress those who continually ask,
“but what can it do?”’, referring to the
microcomputer systermm you've been
working with for months. One simple
solution to programmable motion is a
stepper motor interfaced to an I/0 port
of your computer. This approach is not
only inexpensive, but allows the very
precise movements necessary for many
applications, such as: an x-y plotter,
moveable “'arms'’ for robots and in-
teractive game playing, and the simple
opening and closing of valves. This arti-
cle will discuss how to go about hooking
up 4 stepper motor(s) to your computer.
Then an actual working system con-
figured around a KIM-1 will be used as
an example of how to cause movement
at the command of your microcom-
puter.

Because stepper motors convert elec-
trical pulses into discrete mechanical
movements, it is easier to obtain very
precise motion from a stepper motor
than from any other type. Each move of
the motor is controlled by switching the
current to its windings on and off in the
proper sequence. Figure ) is a diagram of
a typical stepper motor with four
separate windings and a table of the ap-
propriate switching sequence. Energiz-
ing the windings with each patten in the
sequence rotates {steps} the motor shaft
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Figure 1: A typlcal unipolar stepper motor schematic and switching sequence.
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a predetermined angle from 3.75° to
90°. If bits from an output port of a
microcompuiter are used to control the
current switching, the motor shaft can
easily be rotated any number of steps in
etther direction by software commands.
For an excellent discussion on the
details of how stepper motors actually
work, sce reference 1.

Selection of the proper stepper motor
can be difficult. However, for most ap-
plications, consideration of torque and
step angle is all that is necessary. The

MICRO - The 6502/6808 Journal

amount of torque required is determined
by the application load, that is, how
much energy it will take to budge the
object you want to move. The torque
developed by a specific motor is a func-
tion of how fast you try to tumn it, the
amount of current that is supplied to the
windings, and the drive design. The
speed/torque curves supplied by the
manufacturers to describe their motors
can aid in proper matching of a motor to
your application. However, torque is
not a function of cost. Therefore, it
simplifies matters and is cost-cffective
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to get a motor that can supply more
torque than you actually need.

The second consideration is step
angle, or how precisely the rotation can
be controlled. Typically the choice is
7.5° (48 steps/rev). In general, smaller
step angles cost significantly more, but
larger angles do not. So again, to
simplify matcers, the smallest step angle
for the money is usually the best choice
since it can be vsed in more applica-
tions. Applications that require more
resolution than 7.5°/step can use
gearing.

Figure 2 is an inexpensive drive in-
terface between a parallel [/O port and a
stepper motor with 4-coil unipolar
windirigs. By writing the appropriate bit
patterns to the port in the proper se-
guence, the motor shaft can be rotated
clockwise or counter-clockwise. Listing
1 is a simple program to rotate the shaft
clockwise, one revolution, using the
two least significant bits of port B from
the on-board 6530 of a KIM-1.

A Real Application

A partcularly simple but quite
useful application for a stepper motor is
the programmmable opening and closing
of valves to control fluid flow. Although
this application is probably of more in-
terest to industrial process contro) than
microcomputer hobbyists, it illustrates
the simplicity of using stepper motors
and software to control motion.

The Hardware

The first problem in controlling fluid
flow is the mechanical coupling of a
valve and the stepper motor shaft. One
possible coupling is shown in photo 1.
Other approaches would include
‘'gear’’-type drive systems. However,
direct coupling is the simplest method.

The next problem is in knowing the
flow at any given position of the valve.
Ideally, flow control would be closed-
loop. That is, a transducer would feed
back a signal that is proportional to the
flow to the computer. The executing
program would then modify the flow by
opening or closing the valve in order to
maintain the desired flow. However,
flow transducers are expensive and
dependent on the type of fluid then are
sensing.

An alternate technique is the execu-
tion of 2 preselected sequence of instruc-
tions, or open-loop control. Although
this is a less flexible means of control, it
is also less expensive. All that is re-
quired is calibration of the valve posi-
tion vs. flow, or more specifically, steps
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Figure 2: Inexpensive drive Interface for a stepper motor with 4 coll unipolar windings.
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Photo i: The mechanical coupling of a stepper motor and a metering valve.
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of the motor vs. flow. These values can
then be used as settings for various flow
rates allowing almost any flow vs. time
pattern to be generated.

The Software

Program development and user in-
teraction {to produce complex flow pat-
terns) is rather easy on a relatively
powerful computer such as an AIM 65.
However, an inexpensive, vyet
sophisticated, open-loop flow control
systemn can be based on a single board
computer like the KIM-1. The software
presented here reflects a limited amount
of computing power, and depends on the
user precalculating and entering the
command parameters. The driving pro-
gram (listing 2) interprets and executes
the entered table of instructions. The
program is easy to use and illustrates the
control over motion that can be inex-
pensively obtained.

The objective of the program is to
allow almost any flow vs. time pattern
to be generated. The user enters values
in a table that can occupy up to 255 con-
tiguous bytes in memory. The table is
composed of up to 51 unique move com-
mands (5 bytes each) that specify suc-
cessive flow settings. Increasing the
complexity of the desired curve in-
creases the total number of commands
that are required.

Table 1 defines the move command.
In general, the arguments of the
command specify:

1. how long to hold a given flow,

2. how many steps to rotate at the end
of the hold time,

3. how many times to repeat a par-
ticular sequence of commands,

4. the starting address of 2 sequence to
be repeated.

All entries are in hexadecimal. Loops
may not be nested, but otherwise,
anything goes.

Listing 1 also includes a sample
command table which will open (%3
rev.) and close (¥4 rev.] the valve 16
times at 5-sccond intervals, followed by
a 10-second wait and two clockwise
revolutions.

Conclusion

The interfacing of a stepper motor to
2 KIM-1 has been described. The con-
cepts were implemented in a program-
mable flowmetering system.
Throughout the discussion, low cost
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Table 1: Definition of a Move Command

c. 80 to FF = number of CCW steps + 7Fy,

Number of times to repeat (LOOP] a sequence
a. 00 = no loop, go directly to the next HOLD time

b. 01 to FE = number of times to loop

Address Description
XXX0 HOLD time in minutes
XXX1 HOLD time in seconds
XXX2 Number of steps to ROTATE
4. 00 = no steps
b. 01 to 7F = number of CW steps
XXX3
c. FF = stop
XXX4 BRANCH ADDRESS

a. 00 to FF = low order byte of the address of the

next HOLD time

Listing 1: A KIM-1 program to rotate a stepper motor one clockwise revolution In

10 seconds.

;% FILE ROTCW

o

DDR BQU $1703

PORT QU §1702

ORG $200
oBJ $800

0200 ASFF LDA #SFF
0202 8D0317 STA DDR
0205 D8 CLD
0206 3900 LDA #§00
0208 8D3602 STA STEPS
0208 A203 1Pl LX #503
020D BD3202 LpP2 LA TARBL,X
0210 €b0217 STA PORT
0213 ASCR LDA #5CB
0215 8D0717 STA $§1707
0218 ADOGL7 P32 LDA $1706
021B DOFR BNE LP3
021D AD3602 LDA STEPS
0220 18 CLC
0221 6901 ADC #$01
0223 €930 oMP #3530
0225 FOO0B BFEQ HALT
0227 8D3602 STA STEPS
022A CA DEX
0228 10EO BPL LP2
022D 30DC BMI LPl
022F 20051C FALT JSR $1C0S
0232 ;
(0232 Q20001 TABL HEX 02000103
0235 03
0236 s
0236 00 STEPS BYT $00

END

;INITIALIZE PORT B FOR OUTPUT

;INITIALIZE STEP COUNT

;GET APPROPRIATE BIT PRTTERN
;ROTATE. 1 STEP

:DELAY 20.8 MSFC.

;1F COUNT=48,

THEN 1 REV. COMPLETED
;OTHERWISE,

SET X FOR NEXT PATTERN
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and simplicity have been emphasized.
Howeverp thtz same conceptspcan be Listing 2: KIM-1 program to provide open-loop control of a one valve
)
used for complex contzal situations in flowmetering system.
which many sirmultanecus movements a
& . & N . 5 . P 1.
are desired. This discussion is just the e og;:gcﬁ w32 i)
first step. :* BY DAVID LISCINSKY
References 0200 202002 MAIN  JSR INIT ; INTTIALTZE
0203 205302 NEXT JSR TIME ;HOID FOR REQUESTED TIME
! ke ’ iz 0206 207602 JSR MOVE ROTATE REOQUESTED NO. STEPS
L. Bober, R.E. “"Taking the First Step, 0209 BDOOV3 LD’ TABL,X 'REPENT A SEQUENCE?
BYTE. Feb. 1979, p. 35-112. fahE o siiiing frioy
020E COFF QP #5FF
2. Margolin, Bob. ''Stepping Motors,"’ 0210 FOOB BEQ STOP
Electronics Products Magazine, Scpt. aelie eUEPoE JSR LoOP
’ 0215 AEF102 LDX TX
1979, p. 35-44. 0218 E8 CONT  INX
0219 E8 INX
3. Hill, Jjohn W. “Introducing the Mini- 021A 4C0302 JMP NEXT
Mover 3,” Robotics Age, Summer, 021D 20051C STOP  JSR $1C05
1980, p. 18-27. ) ;
0220 AFF INIT LOA $5FF : INITIALIZATION SUBROUTINE
0222 8D0317 STA $1703 :PORT B DATA DIRECTION
4. Stepper Motor Handbook. North 0225 A200 LDX #500
American Philips Controls Corp., 0227 SEEE0? STX PTR ;OTHER POINTERS AND COUNTERS
Cheshire Industrial Park, Cheshire, 022A BEEFO02 STX KNT
CT 06410. 022D 60 RTS
022E :
022E SDEFO2 LOOP  STA KNT :COUNT FOR LOOP
0231 204a02 L0  JSR GUTO
David Liscinsky is an Associate Research 0234 205302 ui JSR TIME
0237 207602 JSR MOVE

Scientist at United Technologies Research

Centcr in Eas‘( Hartford. !—Iis interests gggg 388203 E.g ‘rmf\BL,X
include real-time processing and 023F CEEFO2 DEC KNT
optirnization of experiments using 0242 DOED ENE 110
computer control. 0244 60 RTS
0245 %
0245 E8 NX INX
0246 E8 TNX
0247 4C3402 JMP L1l
024A i
024p BEF102 GOTO STX TX ; TRANSFER THE BRANCB ADDRESS
024D EB INX ; TO THE X REGISTER, THEREBY
024 RBRDOOO3 LDA TARL,X ; RESETTING THE INDEX OF THE
0251 AA TAX sTHE NEXT TABLE LOCATION TO
0252 60 RTS ; BE INTERPRETED
0253 7
0253 BDOOO3 TIME ILDA TARL,X ;GET NO. OF MINUTES TO WAIT
0256 FOOB BEQ PS)
0258 BDECO2 STA VAR
| 0258 A93C LDA #$3C
025D BDF002 STA TEMP
‘ 0260 209102 JSR DELY :DEIAY FOR 60 SPOONDS
0263 EB Psl X
0264 BDO0OO3 LDA TABL, X ;GET NO. OF SECONDS TO WAIT
0267 FOOB BEQ PS2
0269 8DECO2 STA VAR
, 026C AS01 LA #501
O26E BDF002 STA TEMP
0271 209102 JSR DELY ;DELAY FOR 1 SECOND
0274 EB P52 INX
0275 60 RTS
0278 ;
0276 BDOOD3 MOVE LDA TABL,X
0279 FOOA BE) RTRN
027B 8DECO2 STA VAR :VAR= TOTAL # STEPS TO TAKE
027E €980 P #$80
0280 BOOS BCS Bw ;CCOW IF >=$80
02B2 20B102 JSR CwW ;OTHERWISE CW
0285 ES8 RTRN INX
0286 60 RTS
(315) 474-7856 0287 4980 BW FOR #$80
Frank HO L b 0289 8DECO2 STA VAR
gg Laboratory, Inc. 026C 20702 JSR OCW
130 Midtown Plaza 028F E8 ™K
Syracuse, NY 13210 823? *° ; -
0291 ADFOO02 DELY LA TEMP ;USES “DIVIDE BY 1024"
0294 8DEDO2 STA VAR2 ; INTERVAL TIMER TO DELAY
0297 AO04 1.2 LDY $#S04 ; FOR NO. OF SPOONDS IN

{Continued) |
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0299 ROF4 L3 1DA #5F4 : ACCUMULATOR
029B 8D0717 STA $1707
029E ADO617 14 LD $1706 Books for your APPLE
0281 DOFB BNE 14
02A3 B8 DEY
0204 DOF3 ENE L3
0286 CEEDO2 DEC VAR2 ) 5 .
0289 DOEC BNE 12 : whaﬁsw}lem in the
02AR CERC02 DEC VAR
02AF DOEL BNE DELY APPLE ?
0280 60 RTS
02B1 ;
02B1 ACEEO2 o 1DY PTR
02B4 20DBO2 L5 JSR STEP ;TAKE 1 STEP CW
0287 CB Yy
0288 CO04 CPY #$04 ;AFTER 4 STEPS RESET Y RBEG. FOR
02BA DOO2 BNE L6 : BEGINNING OF STEPPING SPQURNCE
O2BC AOOO LDY #500
02BE CEPC02 L6 DEC VAR
02c1 DOF} BE L5 ;IF VAR=0, ROTATION IS FINISHED
02C3 8CEE02 STY PTR
02C6 60 RTS
02¢C7 ’ AN ATLAS TO
02C7 ACEE(2 COW  LDY PTR THE APPLE COMPUTER
Om % L7 M By Waliwm 1 enmiean
02CR 1002 BPL L8
02CD A003 LDY #$03 ;AFTER 4 STEPS RESET Y REG. FOR
02CF 20DB02 I8  JSR STEP : START OF STEPPING SBOUENCE The MOST Complete $14.95*
0202 CEBCO2 DEC VAR ITAKE ) STEP CCW MEMORY MAP of the 128 pages
02DS DOP3 BNE L7 |e ever h h
0207 BCEEO2 STY PTR App er published.
02DA 60 RTS Ny
02DB 7 1
O2DB BOF202 STEP LDA TURN,Y ;USE Y REG. TO INDEX TURN TABLE
02DE 8D0217 STA $1702 ;TAKE 1 STEP
02F1 R9OA LDA #SOA
02E3 BDD717 STA $1707 ;DELAY ABOUT 0.01 SEC. TO
02E6 ADO617 L9 ILDA $1706 ; ALLOW COILS TO RELAX
02E9 DOFB ENE 19
02FR 60 RTS
0ZEC 00 VAR BYT $00 ;TOTAL NO. OF STEPS TO TAKE
02ED 00 VAR2  BYT $00 + SCRATCH
02EE 00 PTR  BYT $00 ;POINTER TO NEXT PATTERN IN SEQ.
O2EF 00 KNT BYT S00 ;NO. TIMES TO REPEAT A LOOP
02F0 00 TEMP  BYT $00 + SCRATCH
02F1 00 % BYT $00 :SCRATCH
02F2 B
02F2 :TURN: TABLE OF RIT PATTERNS TO PROVIDE
02F2 3 THE APPROPRIATE STEPPING SEQUENCE
02F2 ; FOR A 4-WINDING UNIPOLAR STEPPER MOTOR
02F2 3
02F2 030100 TURN  HEX 03010002
02F5 2
02F6 :
*
oo o 5300 $24.95 Two SUPERB blends
each of articles and
0300 ; programs from
0300 DO TABL  BYT $00 ) :SAMPLE: HOLD 0 MIN. 224 pages MICRO magazine
0301 05 BYT $05 ; 5 SEC. w/DISK o1 1h i
0302 10 BYT $10 . ROTATE 16 STEPS CW or the Apple.
(1/3 REV.) ,
0303 00 BYT $00 ;G0 TO NEXT COMMAND . To order, call toll-free
0304 00 BYT $00 = & .
6305 00 g 7 . 1-800-227-1617 Ext. 564
0306 05 BYT $05 : 5 SEC. In California:
0307 90 BYT $90 : ROTATE 16 STEPS CCW 1-800-772-3545 Ext. 564
0308 10 BRYT $10 ;LOOP 16 TIMES
0309 00 BYT $00 ; STARTING AT TABLE ADDR. $XXO0
030A 00 BYT $00 : HOLD O MIN.
0308 OA BYT SOA ; 10 SEC. MdSHE MIGRO INK, Inc.
oeIEE L B¥T 960 ; ROTATE 96 STEPS Card & 34 Chelmsfard St.
pre i P.0. Box 6502
030D FF BYT SFF ; STOP Accepted
e Chelmsford, MA 01824
END *Add $2.00 for shipping.
Massachusetls residents add 5% tax.
ACRO
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0SI Disk Users

Double your disk storage capacity
Without adding disk drives

Now you can more than double your usable floppy
disk storage capacity—for a fraction of the cost

of additional disk drives. Modular Systems'’
DiskDoublet™ is a double-density adapter that
doubles the storage capacity of each disk track.
The DiskDoubler plugs directly into an OSI disk
interface board. No changes to hardware or
software are reguired.

The DiskDoubler increases free user disk space
from 50K to 120K for mini-floppies, from 201K to
420K for 8-inch floppies. With the DiskDoubler,
each drive does the work of two. You can have
more and larger programs, related files, and disk
utilities on the same disk—for casier operation
without constant disk changes.

Your OSI system is an jnvestmentin computing
power. Get the full value from the disk hardware
and software that you already own. Just write to
us, and we'll send you the full story on the
DiskDoubler, along with the rest of our growing
family of OSI-compatible products.

™ Nigk Doubler is a trademark of Modular Systems

Modular Systems
P.0.Box 1BA Oradell, NJ 07643
2MM-262-0093

0S| COMPATIBLE HARDWARE

10-CAYDXSERIAL POAT $125
ACIA based RS-232 serial printer port. OIP SWITCH selectable baud rates of 300-9600.
Handshaking (CTS) Input line 15 provided to g{gnal 1he computer when lhe printer buffer
is tull. Campatible wilh 0S65U V1.2 and OS-85D.

(0-CA9 PARALLEL PORT $175
Cenlron@s Standard Parallet printer interface lor 0S| compulers. The card comes com:
picte with 10 1. of Hat ribbon cable. Cormpatible wilth 0S-65D and OS-65U software.
10-CASD DIABLO PARALLEL PORT $175
D1ABLO 12 BIT WORD Paralle! port for use with word processot lype prinlers, Compléte
with 10 ft. cable. Compatible wilh OS-85U software.

{O-LEVEL 3 MULTHUSER EXPANSION $450
Provides 3 printer infer(aces currently supported by 0S|-Serial, Centronics Parallel,
Diablo Paraliel. 4K of mamary at D000 far Multi-user execalive, 4 Port serial cluster. The
CEVEL 3 card aliows expansion of an 081 C3 machine up to 4 users with appropriate ad:
dilional mémory pariitions.

24MEM-CMS. .. 836D 16MEM-CMI...$300 SMEM-CM9... 8210
24K memory card is availatile at 3 difterent populated levels. Alteards are fully socketed
fo1 24K of mamory. The card uses 2114-300ns chips. DIP SWITGH addressing is provided
i 1he form of one 16K biock and one 8K block. Also supports DIP SWITCH memory patti-
tion addressing for use in multi-user 8yslems.

FL470 FLOPPY DISK CONTROLLER $180
0SI-Type floppy disk conlrotler and real time clock. Wil Support 5v " ar 8”, Single ot
Jdouble-sided drives. Requires dfives with separaled data and clock outputs.

BIO-1600 BAREIO CARD $50
Super 10 Card. Supports 8K af 21 14 memory in two DIP SWITGH addressable 4K blocks.
2 16 Blt Paralle] Poris may De used as printer interfaces, 5 RS-232 Serial Ports with CTS &
ATS handshaking. Wilth manual and Molex connectors.

BMEM-CMO BARE MEMORY CARD $50
Bare 24K memory card, also supports OSl-typereallime clock and floppy disk contralier.
With manuai and Mofex conneclors.

98 PROTOTYPE CARD $3s
Prololype board holds 96 14 or 16 pin 1C's. Will also accommaodate 18, 24, ar 40 pinIC's.
Row and coltimn zone markings, easy layoul. " epoxy glass P.C. board.

CIP-EXP EXPANSION INTERFACE $65
Expansion for C1P 600 or 6 10 boards 1o the 05| 48 Pin Buss. Uses expansion socket and
wnierlace cirgaitry 10 expand 10 48 Pla Backplane. Requires one slot In backpiane.
BP-580 BACKPLANE §47
Assembled B -slat backplane with male Molex conneciors and termination resistors,
DSK-SW DISK SWITCH $28
A citcuit when added 10 0S| Minitloppy syslems extends the tife of drives and media. Ac-
comptish this by shutting off Minifloppy Spindle motar when system is not accessing
the drive. Camnplete KIT and manua).

PW-5-6 POWER SUPPLY $28
Power One brand supply 5V - 6 amps with overvoltage ptolection. Reg. $49.85.

D&N MICRO PRODUCTS,

INC.
3684 N. Wells Street Ft. Wayns, Indiana 46808

219/485-6414
TEAMS: Check or money order Add $2 Shipping, Outside U.S. add 10%.
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THE INSPECTOR
These utiliies enable the user 10 examine data
both i the Apple's memary arnd on disks. Simple
commands allow scanning through RAM and
ROM memory as well as reading, displaying and
changing data on disk

Read and rewrite sections of Random Access fles
Reconstruct a blown VTOC Weed out unwanted
control characters in CATALOG  listings.
UnDELETE deleted files or programs. Repair bles
that have ervoneous data. All withoul being under
program control. and more. .. .

You may transfer sectors between disks This
allows you to transter DOS from one disk to
another thereby saving a blown disk when all that's
blown is DOS itsell: or 1o restore a partion of 2
blown disk rorn s backup disk.

Its umqgue NIBBIE read rautine provides a Hi Res
graphical representation of the data on any track
allowing you 1o immedsately ascertain whether
your disk is 13 sector or 16 sector Get an (O
error s it because you have the wrong DOS up?
15 o because ol a bad address field? or a bad data
field? or betause 4 ‘rack was erased? This will
allow you 10 tell in an mstant without blowing away
any program n memory,

APPLE DISK & MEMORY UTILITY

e Repairs Blown Disks
& Reads Nibbles

& Maps Disk Space

o Searches Disks

The INSPECTOR even lets you search through
an entre disk or through on-board memory tor the
appearance of a stnng Now you can easily add
lower case 16 your peograms {with LCA}

Do you want 1o add so called illegal line numbers
into yout program? or have several of the same line
numbers i a program (ke the protessional
programrmers do)? o input unawvailable cominands
(like HIMEM to Integer Basic)? or pul quotation
marks o PRINT staternents? Here's the easy
way to do them all!

AND MORL

The INSPECTOR provides a USER exut 1hat will
iterface your own subroutines with those of the
INSPECTOR itselt. For example, just put a
screen dump routine (sample included in
documentation) at HEX 0300 and press CTRL Z.
The contents of the screen page will print to your
printer.

ROM RESIDENT ROUTINES
The INSPECTOR unlities come on an easily
instalied EPROM, This makes them always
available for instant use. No need 10 load a disk
und run a program

FULLY DOCUMENTED

Unlike other software of s kind. The
INSPECTOR comes with an EASY 1o
Understand manuai and reference card- Examples
and graphics help even the uninitiated use the
power of these utilities. And furthermore, we offet
the kind of personal service which you have never
experienced from a software vendor before

® Searches Memory

e Fdits Disk Sectors

& Outputs Screen to Printer

o Displays Memory In HEX/ASCI

See your LOCAL DEAILER OR . . .
Mastercard or Visa users call TOLL FREE 1-
BO0-835-2246. Kansas residents call 1-800-
362-242). Or send $49.95. [llinois residents
add $3 sales 1ax.
SYSTEM REQUIREMENTS

Al Apple [l contigurations that have access o [nteger Basx
(either in ROM o1 RAM) will support The INSPECTOR.
Just place the chip in empty sockel DR enher on the mather
board of i an Integer lirmware card Apple I+ systems
with RAM expansion boards or languasge systems will
recewe the INSPECTOR on disk 1a merge and load with
INTBASIC

And 1l you haw an Apple s, without cither RAM ve RGM
access 1o neger Basic, yau wilh gtili be abke 1o use The
INSPECTOR vcause we are making duaibple 15k RAM
expanalam boards af a wiy aflordable prce Not only will
yoir I able o ust The INSPECTOR, hut you will alsa
hawe access 1o Wileger Basc ahd other languages Our
price for BOTH 1w INSPECTOR and our 16k RAM
board is $169.95. less 1har most RAM boards store: Call

nur sifce ot detans

Arother Quality Product from

Omega Software Products, Inc.

222 S. Riverside Plaza, Chicago, IL 60606
Phone (312) 648-1944

‘ 1981 Onvega Software Products, Inc
Apple is a reqistered trademark of Apple Compuier, Inc.
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New Publications

Mike Rowe

New Publications

34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824

Software

Graphic Software for Microcomputers
by B.j. Korites. Kern Publications {190
Duck Hill Road, P.O. Box 1029, Dux-
bury, MA 02332], 1981, 184 numbered
pages, illustrations, listings, 11 x 8%
inches, cardstock cover with plastic
comb binding. $19.95

A self-teaching guide to writng com-
puter graphics software on micro-
computers. It contains 61 programs for 2
and 3 dimensional grapbics ranging
from elementary to advanced concepts.
Theoretical concepts are presented next
to acrual program listings so that uscrs
can modify programs to suit their own
applications. Because the book has been
printed on only one side of each leaf,
there are actually 368 pages, 184 of
them blaok. Students can use the blank
page facing cach text page for notes. All
programs are in BASIC, written for the
Apple I1 Plus 48K system and may be ob-
tained on disk from the publisher for
$18.95. The author states that the pro-
grams are easily convertible to other
languages, such as FORTRAN or Pascal.

CONTENTS: Introduction: Basic Plotting
Commuonds; Point Drawings: Line Drawings;
2D-Imteractive Graphics; 2D-Translation:
2D-Scaling and Stretching, 2D-Clipping;
2D-Rotation: 3D-Rotation: 3D-Translation
amd Rotation; Perspective; Intersections:
Hidden Line Removal: Shading: 3D-Shapes;
Matrix Concatenations; Tablets; Applica-
tions; Practice Problems.

Nailing Jelly to a Tree by Jerry Willis
and William Danley, Jr. dilithium Press
iP.O. Box 606, Beaverton, OR 97075],
1981, viji, 244 pages, diagrams, listings,
5h x 83 inches, paperbound.
ISBN: 0-918398-42-8 $12.95
This is a book on software for the person
who s interested in using and adapting
the many computer programos gvailable
in books and magazines and from soft-
ware houses.

No. 41 - October 1981

CONTENTS: Introduction to the Care and
Feeding of Small Computers—Who is this
book for?; What you will read about; Levels
of computer language. Two, Four, Six,
Eight— What You Gonna Accumulate!—The
binary number system; Binary math; Types
of numbers; Boolean algebra; Computer
codes. Software 1 Have Known and Loved—
Suarting options; Some typical monitor and
opcrating systems software. Mr. Chips and
the Machine Language—Chips and instruc-
tion sets; Registers and flags; Instruction
sets; Hardware details and software opera-
tion; Important roemory addresses; A sample
machine language program. A Better Way—
Assembly Language Programming—Steps in
assembly language programming. Quick and
Dinty BASIC—Getting acquainted; How Lo
usc this chapter; Introduction to BASIC.
More Dirt—Making decisions and com-
parisons; Subscripted variables; Math fune-
tions; String functions. Converting from One
BASIC to Another—Step 1. I3 it possible?;
Step 2. Make clerical changes; Step 3. Con-
tent changes. A Basic Glossary and Conver-
sion Guide—Symbols and punctuation
marks. Appendix Conversion Table. Index.

Educational Software Directory —
Apple @I Edition by Sterling Swift
Publishing Co. (P.O. Box 188, Man-
chaca, Texas 78652), 1981, viii, 104
pages, 54 x 8% inches, plastic comb
binding with cardstock cover.
ISBN: 0-88408-141-9 $11.95
[Education price, $9.95)

This directory lists hundreds of software
packages available from 58 commercial
publishers of educational software and
from 7 noncommercial publishers. The
publishers of the directory have listed
programs in these arcas: Computer
Literacy (programs teaching BASIC or
having anything to do with the Apple);
Computer-Assisted Instruction (CAl) or
programs which teach or instruct in any
way {tutorial, drill and practice, simula-
tion, problem solving, teaching aids,
games); Administrative [teacher-grading
prograrus, school registration programs,
etc.); and Statistical Packages [for cal-
culating mean, standard deviation, etc.).

Special annotation indicates if a pro-
gram was designed for classroom use;
represents a large number of hours of
curriculum material; uses Applesoft or
Integer BASIC; is available on disk or
cassette; and the amount of memory
required.

Programs arc listed by publisher, with
prices usually given. A comprehensive
index lists programs by title under four
school-level headings: Elementary; Mid-
dle Scbool {Junior High}; Secondary; and
Community College, College/Universiry,
Continuing Education. A separate index
hecading, overlooked in preparing the

MICRO ~ The 6502/68(9 Journal

Table of Contents, lists titles of
administrative software, courseware
development, and utility software. The
directory contains no advertising.

Pifty BASIC Exercises by Jean-Pierre
Lamoitier. Sybex, Inc. (2344 Sixth
Street, Berkeley, California 94710),
1981, xx, 232 pages, approximately 200
figures (charts, diagrams, listings), 7 x
9 inches, paperbound.
ISBN: 0-89588-056-3 $12.95
This tutorial is designed to teach BASIC
through graduated exercises. It is written
for persons with a minimum scientific
or technical background. The programs
in the book are written in Microsoft
BASIC, which, the author says, “‘will
exccute directly on a TRS-80, and with
occasional small changes, on a PET/
CBM, APPLE, or any other popular
computer equipped with Microsoft
BASIC." Each exercise includes a state-
ment of the problem to be solved, an
analysis of the problem, a solution with
flowchart and comments, the corre-
sponding program, and a sample run.

CONTENTS: Your First Program in BASIC
—Introduction; Computing Taxable In-
come; Another Way to Calculate Taxable
[ncome; Conclusion. Flowcharts—Intro-
duction; The Purpose of the Flowchart; The
Maximum of Two Numbers, A and B;
Example of a2 Complicte Fiowchart: The
Largest Element of an Array; How 1o Verify
a Flowchart; Decision Points; A *'Flip-Flop’'
Technique for Branching; The Implementa-
tion of a P-stage Round Robin; Conclusion.
Exercises Using Integers—Introduction; In-
tegers Satisfying A? + B2 = (?; Armstrong
Numbers; Partitioning a Fraction into Egyp-
tian Fractions; Prime Numbers; Decompo-
sition into Prime Factors; Conversion from
Base Ten to Another Base¢; Conclusion.
Elementary Exercises in Geometry—Intro-
duction; The Area and Perimeter of a
Triangle; Determination of a Circle Passing
Through Three Given Points; Compuring
the Length of a Fence; Plotting a Curve;
Conclusion. Exercises Involving Data Pro-
cessing—Introduction; Shell Sort; Merging
Two Arrays; The Day of the Week; The
Time Elapsed Between Two Dates; A Tele-
phone Directory; Conclusion. Mathema-
tical Computations—Introduction; Syn-
thetic Devision of a Polynomial by (X - §;
The Calculation of a Definite Integral;
Calculadon of = Using Regular Polygons;
Solving an Egquatjon by Dichotomy;
Nurperical Evaluation of Polynomials; Con-
clusion. Financial Computations—Intro-
ductjon; Sales Forecasting; Repayment of
Loans; Calculation of the Rate of Growth;
More on Income Taxes; The Effect of Addi-
tional Income on Parchasing Power; Con-
chusion. Games—Introduction; The Game:
TOO LOW/TOO HIGH; Finding an
Unknown Number by Bracketing; The
Matchstick Game; The Game of Craps;

{Continued on next page)
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{Continued from page 35)

Conclusion. Operations Research—Intro-
duction; Topological Sort; The Critical Path
in a Graph; The Traveling Salesman Prob-
lem; Conclusion. Statistics—Introduction;
The Average of a Sequence of Measurc-
ments; Mcan, Variance and Standard Devia-
tion; Linear Regression; The Distribution of
Random Numbers Obtained from the Func-
tion RND; Conclusion. Miscellaneous—
Introduction; The Signs of the Zodiac; The
Eight Queens Problem; Conclusion. Appen-
dices—A. The Alpbabet in BASIC; B. Main
Synrax Rules. Index.

PET/CBM

PET/CBM Personal Computer Guide,
Second Rdition, by Adam Osborne and
Carroll S. Donahue. OSBORNE/
McGraw-Hill (630 Bancroft Way,
Berkelcy, California 94710}, 1980, x,
500 pages, photographs, drawings, list-
ings, 6%4 x 9 3/16 inches, paperbound.
ISBN: 0-931988-55-1 $15.00

This edition js a major revision of the
original book of the same title, also
published in 1980, but auchored by Car-
roll S. Donahuc and Janice K. Enger.
Adam Osborme has transformed the
hook into a BASIC and CBM BASIC
tutorial. The book describes all models
of CBM computers as of publication
date, as wcll as softwarc products intro-
duced by Commodore.

CONTENTS: Introducing CBM Gomputers—
CBM Features. Operating the CBM Com-
puter—Intermediate Mode; Program Mode;
Opcrating the Cassctre Units; Operating the
Disk Unit; Operating the CBM Printer.
Screen Editing. Programming the CGBM Com-
puter—Elements of a Programming
Language; BASIC Statements; Functions.
Muaking the Most of CBM Features—Hard-
ware Features; String Concatenation; Input
and Output Programming; Mathematical
Programnming; Graphics; The Real Time
Clock; Random Numbers. Periphera!l
Devices: Tape Cassette Drives, Diskette
Drives and the Printer—Storing Data on
Magnetic Surfaces; Cassctte Files; Diskette
Files; Diskette Housekeeping Operations; Se-
quenrial Data Files; Relative Data Files
(BASIC 4.0); Using GET# with Diskette
Files; Program Files; Programming the Line
Printer. System Inforrnation. CBM BASIC—
BASIC Statements; Functions; CBM 8000
Editing Functions. Appendices—A. CBM
Character Codes; B. CBM Error Messages; C.
BASIC. Bibliography; £2. CBM Newsletters
and Reterences; E. Conversion Tables; F.
Revision Level 2 ROMs. Index.

(Continued on page 47)
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CBM/PET? SEE SKYLES ... CBM/PET?

PET? SEE SKYLES ... CBM/PET? SEE

INGD *° STTAMS 33S ¢13d/NED

PET owners everywhere sing
AN Thanks for the Memories )/
to good old Bob Skyles

...they should...because Bob Skyles is the only complete
source for memory boards for any PET ever sold. Old Bob
won’t forget you.

And the Skyles memory systems have the highest guality control of any computer prod-
uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can
count the total number of failures on the fingers of one hand. First quatity static and
dynamic RAMS, solid soldered on first quality giass epoxy. That is why they are guaran-
" teed— i spite of the new lower prices— for a full (wo years.

The boards connect directly to the data bus on your board with ribbon cable and $0 pin
connectors that keep the data bus open to the ontside world. Installs in minutes without
special 100ls or equipment...just & screwdriver.

Because of our new dynamic memory design, and to cclebrate the Skyles' Third Annual
Survival Anniversary, here are the smashing new prices:

The 8K Memory System originally $250.00  now $200.00  Save $ 50.00
The 16K Memory System  originally $450.00  now $300.00  Save $150.00
The 24K Memory System  originally $650.00  now $400.00  Save $250.00

...For any PET ever made. When ordering, just describe your PET by model number
and indicate the amount and type (or brand) of memory cureently in (he unit.

Shipping and Handling....................... (USA/Canada) $3.50 (Europe/Asia) $15.00
Colifornia residents must add 6% /6% % sales tax, as required.

Skyles Electric Works Visa/Mastercard orders: call tolifree
231E South Whisman Road (800) 227-9998 (except Californiz).
Mountain View, Callfornia 94041 California orders: pledse call (415)

(415} 965-1735 965-1735.

ATIAMS 33S ¢13d/INBD " STTAMS 33S

s

LISP

Pegasys Systems” new P-LISP interpreter is a full implementation of the
well-known Artificial Intelligence language. Written in machine code,
this powerful interpreter includes the following features:

for the Apple 11

« Break mode for function debugging
s Delailed error messages
s Lares and Hires graphics
e Function editor and pretty-printer s PROG construct, EXPRs, and FEXPRs
s Floating point math * Atom property lists

o ELIZA, TOWIRS OF HANOI, and other sample programs included

s Over 55 functions implemented
o Extensive 45-page User Manual
e Fuil function Irace

Also available: The P-LISP Tutorial, an introductory text designed to
give the reader a complete understanding of the LISP language.

P-LISP is supplicd on disk with User Manual for $99.95 (specify DOS ver-
sion). The manual is available separately for $10.00. The P-LISP Tutorial
is available for $15.00. Requires a 48K Apple [l or 11+ with disk. Floating
point math and Hires graphics require Applesoft in ROM.

PEGASYS SYSTEMS, INC.

4005 Chestnut Street

Philadelphia, PA 19104

Orders only: 800-523-0725

PA residents and inquiries: {215) 387-1500

P [ ]
Vish
B —

Good software is no longer a myth.

PECASY,

ey ivann resfenis adé s vales s

Apple o tadiemgex ot Anpic Comguter
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Pl;w Copits & Robbers
In The lTombs OF Ancient Lgypt

R ®
%o@n{gm 1981 By Sirius Software, Inc.




Where your secret weapon
is the fourth dimension...

= Copyright 1981 By Sirius Software, Inc.




A "bloody” good game for the
frue-blue game freak. Your mission in
this exploratory operation is to deliver
whole blood to Hemophilia, a city in
the sky, and return to Anemia Base
betore the Gamma Goblins

overcome you. A real heart stopper!

Copyright 1981 By Sirius Software, Inc.

In the center of an orbiting space station
you are protected only by a revolving
force shield. Enemy {orces are advanc-
ing from all directions and begin to
place killer satellites in orbit around
your station. And then, look out for the
meteors!

Copyright 1981 By Sirius Software, Inc.

o Eemmmmn | gly,

BY TONY RAD BENNY 1GO - i PRODUCT OF SIRIUS SOFTWHRE. INC.




What say We g, out ., stomP 5 fow??7

Endless Excitement Stomping Sneakers And A Swarm Of Other Creatures

-
————————— Copyright 1981 By Sirius Software, Inc.




Phantoms Five simulates a fighter-
bomber mission in real time, three
dimensional color graphics. While you
try to make your bombing run, you have
to avoid being hit by anti-aircraft fire
and tight off enemy aircraft as well

Copyright 1980 By Sirius Software, Inc.

v

Haich some fun with the Spiders,
Wolves, Lips, and Fuz2zballs. Space
Eggs will crack you up! Each package
includes a multi-color T-shirt iron-on
that says "1 FRIED THE SPACE EGGS."

Copyright 1981 By Sirius Software, Inc.

& “It Will Crack You Up”




This is the graphics editing package
we based our business on. Includes

the Higher Text Character Generator
by Ron & Darrell Aldrich and over 20
original and imaginative type styles.

Copyright 1980 By Sirius Software, Inc.

T T pnory]

Product ( f_S'l_l‘|IU§ Software, Jn{ i

The professional graphics editing
package for use within the Pascal
environment.

Copyright 1981 By Sirius Software, Inc.

]
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GORGON Is hERe...

THE EARTH HAS ENTERED A TIME WARP . . . AND THE BATTLE HAS JUST BEGUN

= Copyright 1981 By Sirius Software, Inc.




B0TH BARRELS

CYBER STRIKE

AUTOBAHN

PULSAR II

Contact Your Local Computer Dealer For More Intormation e Dealer Inquiries Invited

PROGRAMMING: Copis & Robbers was programmed by Alan Merrall
and Eric Rnopp. Epoch was programmed by Larry Miller. Crbltron
was programmed by Eric Knopp. Gamma Goblins was programmed
by Tony and Benny Ngo. E-Z Draw was programmed by Nasir Gebelli
and Jerry W. Jewell. Pascal Graphics Editor was programmed by
Ernle Brock. Sneakers was programmed by Mark Turmell Gorgon,
Phantoms Five. Space Eggs, Both Barrsls, Star Cruiser, Cyber Strike,
Autobahn. and Pulsar If were programmed by Nasir.

COPYRIGHT INFORMATICON: All sofiware mentioned tn this advertise-
ment are copyrighted products of Sirius Softwars, Inc. All rights re-

== 2011 Arden Way #2, Sacramento, California 958

A two game pack featuring “High Noon" and "Duc
Hunt" You'll iove the bad guy that falls off the roo!
and the dogs tighting over the ducks. Fun for the
young and the young at heart.

Copyright 1980 By Sirius Software. Inc.

Save yourself from the swooping altens! This is a {g
action arcade style game that can be playéd from
ages three and up. but beware. the difficulty in-
creases with each new wave ot aliens.
Copyright 1980 By Sirius Software, Inc.

Interstellar challenge for the dedicated arcade gam
You are in command of a light transport ship equi
ped with Hyperspace Drive. Antimatter Torpedoes,
Local and Galactic Sensors, Meteor Shields, and
an Instrument Panel which continually tabulates
all tnformation vital to your mission. You alone ca
prevent the clone take over of the allted settlemenl
bases. WARNING this game requires practice to
play successtully. -
Copyright 1980 By Sirius Softwate. Inc.

Hair ratsing excitement at 120. 160. and 200 kilome
ters per hour! Drive through heavy traific, oil slicks.
narmrow roads. and dark tunnels (with headlights).
Watch out for the fire trucks! Only on the Autobahn
can you drive this fast.

Copyright 1981 By Strius Software, Inc.

A unique two game series that provides scoring
options for separate or combination game play. Té
destroy the "Pulsar” 1s no easy task. It is surrounded;
by spinning shields that send out orbs of energy

aimed directly at you. “The Wormwall” places you
one of the strangest mazes ever created. The walls
not connect. Openings only occur temporarily as
moving colored segments in the walls cross. In ad
tion, there are munching mouthers in each level of
the maze ready to gobble you up should you mis-
judge the time and location an opening will occw
Copyright 1981 By Sirius Software, Inc,

Sirius Software, In

served. Apple and Applesoft are registered irademarks of &
Computer Inc. Higher Text is a copyrighted product of Syne:g
Software. We use Control Data disks tor nighest quality.

SYSTEM REQUIREMENTS. All software mentioned in this adveriise
require an Apple Il or I+ with 48K with the !oilowing exceptions:
Draw requires a 48K Apple with Applesoft in ROM (o1 a 44K Apple
11+) Pascal Graphics Editor requires an Apple If or I+ with Lan.
System.,
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and Updates

Here’s a note from A. Penaloza in
Morton Grove, Illinois:

For those C2 and C4P users having
the Indirect Jump Vectors Mod, where
the absolute address of INPUT, OUT-
PUT, CTRL/¢, SAVE and LOAD
routines arc transferred from ROM into
RAM [see PEEK 65, July 1981], use the
following varjation of Mr. Piot's ‘'Step
and Trace’’ (MICRO 38:79):

Instructions — Same as Mr. Piot's
except that five commands are
recognized.

Control-S execute next instruction
Control-T display the line number

Control-U execute next ipstruction
and display the line number

Control-C same as always

To turn on TRACE, execute the
following:

POKE 11,68: POKE 12,02:
X = USR(X)

Note: When TRACE is on, Control-S or
Control-U must be pressed for you to
be able to execute anything.

An update from Martin C. Foster of
Virginia Beach, Virginia:

] have enclosed a listing of a
modified version of the BASIC
assembler program by Edward H.
Carlson which you published in
MICRO, March 1981.

I have modified it to mun on the C1P
and to accept hex numbers. Simply
denote them by placing a “‘$'’ directly
in front of the number. 1 have also mod-
ified the input routine so that commas
may now be used. It still runs in 4K.
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Modlfled Single-Step and Trace

16 SSIMGLE STEF 8L TRACE
zZa
32

4@ ¢
20
[

GETTHE
GISFLH
CHTELE

B

TEEA

Sl

ZTART 'I“FIITEF IH Al
o E"

TESEE

o]
CTELU

- RTH
TR
SIECTOE T

TEOFF STURM OFF TERCC. CTRL £ Lo

Modifled Verslon of BASIC Assembler

FORX=1TO28 PRINT + REXT

GOTO195@ 'REM RBSEMBLER
MImINTCH216)  (M2aM-M %16 (MimFNH(M] >« M2sFNH, M2 )

2=2Z+1 ' POKEQ+Z, M) 1 2ZmZ+ 1 POKEQ+Z, M2 ' RETURN
2=Z+1GOSUB2 «POKEAD, M AD=AD+1 ' RETURN
HI=INT(N/256 ) LO=N-286%H] 1 BYw3
11=IKRT¢AD/256 > JU=AD~11%256 M=]11 Ze1 GOSUB2

MaJJ i GOSUB2: M=0P : Z=Z+1 : GOSUB4S

1@ 1FBY>{THENM=L0 ! GOSUBR4

11 1FBY=3THENM=R] 1 GOSUB4

12 GOTO1R20

20 FORZ=1TOLENCC# ) !POKEN#+Z, RBC(MIDS(CE, Z, 1 )Y NEXT ' RETURN
99 Cs="ERROR" 'N=Q+5 GOSUBZO

180 PRINTAD) GOSUB1905 (LeaLEFT#(CS,3)'L=LENCCE)

181 IFCO4THENCS=RIGHTS$(CS,L-4)L=L~4:GD3IJBL1D

102 1FL$="HEX" THENGOSUB40@0 ' N=0+5'GOSUL20 ' GOTO100

193 IFLs="ADD" THENAD=VAL{C$ > L0T010d

1@4 IFL$="CON"THENCR=0: OP=YAL(C# ) GOTO200Q

105 IFL$="D1S" THENAD=VALL C$ >: OP=PEEK(AD ) «CR=Q ' GOTO209
186 IFL$="AZC" THENM=RSC(C® ) Zm5, GOSUBZ GOTO120

109 GOTOL24

110 I1FARSCCCEI=3E6THENCES=RIGHT#(Cs,L-1>'L=L-1:GOTOf12
111 RETURN

112 C2¢=RIGHTS${C®,2)' IFC2¢=",Y"ORC28=", X" THEN114

113 GO5UB4000 L=LEN(CE ) RETURN

114 CE=LEFT&(Ce,L-2)'GOSUB4200  C4=aCs+C2% 'L =LENC(TS ) RETURN

ONE S DN O

{Continued)
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143
116

117
118
119
124
i3e
144
161
163
200
210
213
220
221
223
224
228
230
231
232
24
250
254
278
268
262
264
266
268
2635
274
276
278
280
282
284
286
287
232
299
309
305
310
312
14
316
332
3I34
336
338
240
342
344

C3$=RIGHTS$(CS,3> Ce=MIDS(CE,2,L~45 L=LEN(CS)
1FC3g="5, Y 'ORC3e=", ¥ >" THENGOSUB | {0 CH=C{$+CH+CI®

'(=LENCCS >RETURN

CEmCE+CI% CISWRIGHTS( O, 1) CE=LEFTS(CS, LENCCEY=1 ) LmLENCCS )
1FC3sa )" THENGOSUB110 ' C8=C{$+C$+C38  L=LENCCS)
RETURN

FORI={T04 FORJe 1 TOS8STEP4
IFL$=MID$CCEC T 3, J, 3OTHENNR{4%¢ T-1 )+¢ J+3 374 1 GOTO161
NEXTJ, 11G0T099

CA=VALCMIDSCES, N, 1))

OP=VALC MIDECFSC 1), J,35

BY=1' IFCA=RTHEN?
1FCE="A"ANDCR=3THENOP=0P+8: GOTO?
IFC$="R"THENSS

BY=2 ' C1$=(EFTH(CSE, )

11=0P-8%( CA=1 )

JJ=CR={ORCA=40RCA=S

1IFC1$="4"ANDJITHENA0ED

1FC1$="#"THENTS

IFCI2<>"( "THEN26D

GOSUBL{S: LO=VALLMIDECCS,2,L-45)
IFRIGHTS(C$-3)=" ), Y"ANDCA= 1 THENOP=0P+ 16 : GOTO7
IFRIGHTS(CS$, 3>=", %X )>*ANDCA=1 THEN?
IFRIGHT$(CS., § )<>" >*ORCAL Y6 THENSS
N=VALCMID$CCE, 2, L~2D)

OP=0P+32: GOTOS

IFRIGHT#( 8, 25¢>", X" THEN280

N=YALL LEFTS(CE,L-25)

IFNYZBBTHEN2?4

LO=N: IFCR=2THENOP=0P+16 GOTO?
IFCA=10RCA=20ORCA=5THENOP=0P+20 GOTG?
GOTO9%

IFCA=2THENOPA0P+24  GOTOS
IFGA=10RCA=30RGA=STHENDP=0P+20 : GRTOS
GoTN93

IFRIGHT$CCS. 2)4>", Y"THEN322
NeYALCLEFTSCCS, L-2))

IFN5255THEN292

LO=N
1FCA=20RCA=STHENOP=0P +16-4%< CA=S 5: GOTO?
IFCA={ORCA=STHENDP=NP+24—4%( CR=5): GOTNS
GOT0S3

N=VAL{CE >

IFCA=ATHENG40

IFN>2SSTHENG32

LO=H

IFCA=Z0RCA=PTHEN?
1FCA=10RCA=30RCA=40RCA=STHENOP=0P+4 : GOTQ?
1FCA=20RCA=7THENOP=0P+2: 60TOS
IFCA=10RCA=30RCAS40RCA=STHENOP=0P+12 : 6OTQS
IFCA=RORCA=9THENS

GOTO59

HEN-AD=2+ 1FNZ~1280RH> 127 THENPRINT "CAN’ T BRANCH" /N1 GOTA102
IFHCOTHENH=N+256

{_0=K:G0Ta7

{302 RETURH
1989 Cygm""
1310 “=USR(K Y L=PEEK(I31 5 PRINTCHREY L))

1920

IFLa{2THEHPRIMTCHR$( 19 > ' RETIURN

1930 Ce=Ce+CHRE(L »:LOTO1512

1998 DIMC#(3 ), FE(S)POKELY, A «POKEL2, 233

1992 DEFFMNHI D =D+48-7¥,033

1997 Li=34033

20090 Cs$1>="ADC AND RSL BCC BCZ BED BIT BMI BNE BPL BRK BYC BVS CLC®
2212 Cec2)="CID CLY CLY CMP CPX CPY DEC OEX DEY EOR INC INX INY .JMP"
2913 C3(3»="J8R LDR LDOX LDY L3R HOP ORR PHR PHF PLA PLP ROL ROR RTI"
2016 e 4y=°RTS SBC BEC SED 3EI STR STX STY TAX TYAY TS¥ THA TAS TvA"

2929 ET="113828759905200001442001200651 %

2021

530199993300199% 122092200

Fgi1)0="057 B33 892 144 176 240 B36 048 208 9216 209 880 {12 024"

2023 F#(2;="216 0868 184 132 224 192 198 202 (36 965 230 232 239 976"
202% F#(3)="0%2 161 162 160 QCL 234 B3Y 072 098 104 848 P34 3938 064"

2B27 F£445="996 22T 236 248 (29 {29 134 132 179 163

136 139 174 132"

2025 GE="01234BE73IABCOEF"

2920 A0=3546'5G0TO1092

4008 M=9:L=1 FORI=1TOLEN/CE)

4920 M=A3CCRICHTE(CE, 1 5)-42 IFMSITHEHM=1-7
404@ H=N+MYL: L=L¥16: HEMT

40759 CE=STRE(H ) RETURH

4B62

1IFMIOELCE, 2,1 )="3"THEN4PR2

4970 LO=YAL(RIGHT#(CY, -1 )5 OP=]11:C0TO7
4980 Ct=RIGHTE(CE, L -2 GOSURADOA
4039 LO=YAL(CE ) OP=11 GOTO7T
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N.P. Herzberg of Princeton, New
Jersey, sent us this microbe:

I just received the August issue and
was pleascd to see my article, '‘Sorting
with Applesoft,”” on pages 92 - 94.
Howevey, there were several errors in
the listing:

Line 555: Change

UP = (*1I

UpP = 1I:1
Line 750: Change
R(J)

1]

JS(TEMP) =
to:

R(J)

J I S(TEMP) =
Line 2000: Change
RENSORT
to:
REM SORT
Line 5050 is a three-line DATA state-
ment. The first line is correct. The sec-
ond line begins:
357337 182 ...
It should read:
3, 138, 133, 132, ..
The third line ends:
... 16,143,96,0.
It should read:

16, 243. 96, 0.

If you have a fix to a microbe or an
updated version of an old program,
share your knowledge. Send it to

Microbes & Updates
34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824

No. 41 = October 1981
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CBM/PET? SEE SKYLES .
1T

““‘Should we call it Command-O
or Command-O-Pro?”’

That'’s a problem because this popular ROM is
called the Command-O-Pro in Europe. (Maybe
Command-O smacks too much of the military.)

But whatéver you call it, this 4K byte ROM will provide your CBM BASIC 4.0 (2016,
4032) and 8032 computers with 20 additionat commands including 10 Toolkit program
editing and debogging commands and 10 additional conitnands for screening, formatting
and dise file manipulating. (And our manual writer dug up 39 additional commands it the
course of doing 2 78-page manual!)

The Command-O extends Commodore's 8032 advanced screen editing Festures to the uli-
mate, You can now SCROLEL up and down, insert or delete entire lines, delele the char-
acrers 1o the left of right of 1he cursor, select TEXT or GRAPHICS wiodes or ring the
BO32 bell, You can even redefing the window to.adjust it by size and position on vour
sereca. Aud you ¢an define any key 16 equal a sequence of up to 90 key strokes.,

The Command-O chip resides in hexadecimal address $9000. the rightutost empty sockel
in 4016 and 4032 or the reartnost in B032. 1f {here 1k a space conflict, we do have Sockel-

.. CBM/PET?

2-ME guailabde ar a very special price.

Complete with Socket-2-Me .
Shipping and Handhne...............

Skyles Electric Works
231E South Whisman Road
Mounlain View, California 94041
(415) 965-173S

= PET? SEE SKYLES ... CBM/PET? SE

Skyles guaranfeex donr satisfaction: if you are nal abeoluitely hagpy with your new
Command-O, retarn i fo us wilhin ren days for an immediaie, tull refund.

Command-0 Trom Sk ex FIecTFic Works....oooiiimiiiiiiiiimarre s e e eninn $75.00

vieeeen o dUSA Canado) 82.830 (Europe’/Asqa) $10.00
California residents must add 8% /62 % sales tax, as régqitired.

Visa/Mastercard orders: call tollfree
(800) 227-9998 (cxcept Californial.
California orders: please ¢all (415)
965-1735.

. 95.00

SATANS 33S ¢13d/NGD " SFTAMS 33S

S

Fri1y
I

APPLESCOPE

Interface for the Apple Il Computer

The APPLESCOPE system combiiies two ligh speed analog
lo agitat converlers and a digital conlrol poard with tihe niar
resululion graphics capabiliies ul the Apple ll compuler o
create 3 Uigitar slorage oscilioscope Sighal race paramaeters
are entered through the keyboard tc ooeralional software
arovided i1 PROM on the DI control board.

® DC o35 Mhz sample rate with 1024 byle bulfer mernory
® Pretnager Viewing up o 1020 Samples

& Programmable Scale Selec!

e Conlinuous and Sinale Sweep Modes

® Singte or Dual Channe! Trace

® Grealer that or Iess than Ingger thresnold detection

Price for the two board Applescope system $5935
*Dealer Inquiries Invited

Combine an Appie Il ¢
S100 based compuler
sysiermr wih ourinterface
cucuithoardsiccrealea
cigital storage oscille:
scope al a frgction ot the
cos! al other storage
scopes

The S100 ireriace pro-
viges an addihonai 1024
byies of buller memoryin
place of the PROM The
user must supply lhe
gtapnics  display  and
driving soltware Price of
(ne singleboard 1s $495.

The SCOPEDRIVER s an
advanced soltware pack-
age for the Appiescope
system. Il provides ex-
panded wavelormy man-
Ipulation  anc  dwgital
signal canditioning. The
SCCPEDRIVER s avail-
able on 5% lioppy AIsks
for $49,

For lurther information
contact:

RC Electronics Inc.
7265 Tualumne Street
Goieta, CA Y3117
|BC5) D686 14
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New Publications

(Continued from page 36)

Computer Literacy

Computer Literacy: Problem-Solving
with Computers by Carin E. Horn and
James L. Poirot. Sterling Swift
Publishing Company {1600 Fortview
Road, Austin, Texas 78704, 1981, viii,
304 pages, photographs, diagrams, 7%
% 9 1/8 inches, paperbound.
ISBN: 0-88408-133-8 $13.95
This is a textbook for classroom use at
the high school or possibly junior high
level.

CONTENTS: Introduction: Computer
Jargon; The History of Computing:; Gom-
puter Applications; Computers in Govern-
ment; The Value of Information in Society:
Computer-Related Occupations; Com-
puters and Humans: Computer Systems;
Computer Components: Algorithms and
Flowcharting; Computer Programming and
Design Logic: Beginning BASIC:
Bibliography; Glossary; Index.

Owmning Your Home Computer: The
Complete THustrated Guide by Robert L.
Perry (Everest House Publishers {1133
Avenue of the Americas, New York,
New York 10036), 1980, 224 pages,
photographs, diagrams, 7 3/8 x 10
inches, paperbound.

ISBIN: 0-89696-093-5 $10.95

This introductory work on personal
computing for the layman not only
covers common home computer appli-
cations, but focuses extensively on the
bome computer as an instrument for
commuuicating with other computers
and with data banks. In this area, the
subjects covered include Teletext,
Viewdata, QUBE, EIES, and DIGICAST.

CONTENTS: The World at Your Fingertips
—The Home Information Explosion; What
Is 2 Home Computer?; The First Genera-
tion; Chips off an Old Block; How to Buy a
Home Computer. The New Generations—
1980 and Beyond—The Newest Home Com-
puters; The Handiest Home Computers;
Putting the World ac Your Fingertips—Easily;
The Mind Appliance: The Once and Futuge
Computer. What Do You Do with a Mind
Machine!—Ninety-nine Commmon Things
to Do with a Home Computer; The Threc
Rs and a C; Division of Labor: Home Cotn-
puters in Your Work; The Next Step
Beyond: An Introduction to Home Comi-
purer Programming; Help for the Handi-
capped; Mother's and Father’s Little Helper.
The Thinking Computer of the Future—
The Thinking Computer of the Future.
Appepdix—1,050 Home Computer Pro-
grams. Glossary; Bibliography; Index.

AKRO"

47



i- PET BONUS

A Welcome to PET Users

By Loren Wright

Every Issue

Because of our PET feature this month
many of you PET owners will be reading
MICRO for the first time. While there is
normally only one PET article per issue,
you will find there is more to MICRO
than articles. For instance, there’s the
PET Vet column, which I have been
writing regularly now for more than a
year, It includes product announce-
ments and other news useful to PET
owners, programming and hardware
notes, answers to reader questions and
occasional product reviews. Other depart-
ments, although oot specifically PET
oriented, offer information for PET and
other microcomputer users.

Unlike other magazines, MICRO is
aimed 4t readers with more inter-
mediate computer ability. MICRO
readers are generally very comfortable
with BASIC, and many are accom-
plished in assembly language. In the

coming months we will be making more
of an effort to convert novices to inter-
mediates, by presenting more tutorial-
type articles on higher level languages,
structured programming, and concepts
of assembly language prograrming.

This Issue

This issue offers a variety of articles
for the CBM computer family. David
Malmberg {author of ""PRINT USING
for the PET'') discusses how to make a
light pen work with the VIC and
presents two demonstration programs.
Programming a light pen is made par-
ticularly easy by the VIC's CRT con-
troller and there are now two light pens
available that work on the VIC.

Albert Reuss has compiled a series of
tables that show all the various ROM
configurations of Commodore products
— no more question as to what kind of
PET you have! In '"The PET from A to
D," Jobn Sherburme describes the use of
two different inexpensive devices that
can convert analog signals to digital
signals, which are understandable to the

FREQUENCY

PETfromAlo D - p. 60

Substitute Characters - p.64

PET. Incidentally, there are two other
articles in the issue dealing with analeg
to digital conversion for microcomputers.

The fourth article (which I wrote)
covers how the PET handles character
information, and presents three ideas for
substitute character sets, which may be
applicd on PET, VIC, or OSI systems.
Most PETs can have their character
ROMs directly replaced by a custom
EPROM, and with the decrease in
EPROM prices in recent years, EPROM
programming is now within the reach of
nearly everyonc.

Previous Issues

Following is a list of the PET articles
that have appeared in MICRO back to
December, 1980:

PET/CBM I1EEE 488 to Parallel

Printer Interface (39)
PET Interface to Bit Pad (38)
Programmable Character Generator

for the CBM 2022 Printer (37)
Horizontal Screen Scrolling on the

CBM/PET (37)
An Inexpensive Word Processor (36)
PRINT USING for the PET {35)
“"Unassembler’’ for the PET {34)
A Second Cassette for PET {34)
PET String Flip (33
PET Symbalic Disassemabler (32)
Drawing a Line on PET's 80 x 50

Grid (31)
STUFFIT: A Time-Saving Utility

Program for PET BASIC Files (31)

Future Issues

The future offers many interesting
articles. A sampling: Tiny Pilot in
machine language, memory protection
for old PETSs, a useful sound device that
lets you listeni to tapes load, and an audi-
ble disk alarm.

I believe MICRO has a lot to offer the
PET, CBM, or VIC owner. If you want
to learn more about other high level
languages to improve your programming
techniques, to get ideas for applications,
to learn more of the workings of your
computer, or to build useful add-on
devices, then MICRO should be among
the niagazines you read regularly.
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|\ PETBONUS

Commodore ROM
Genealogy

Series 2001

What kind of PET do you have? Statle RAM Versions
Use these tables to find the
ROM configuration, logic board, 6540 (28-pin) ROM 23168 (24-pin} ROM
and character generator of your ‘ROM 1.0 ROM 1.0
PET, CBM, disk drive, or printer. "BASIC Level 1 BASIC Level I
The author presents a brief .
history of Commodore Location ROM Part Number ROM Part Number
. configurations. H1 6540-011 901439-01 901447-01  901447-01
| H2 6540-013 501439-02 901447-03  501447-03
‘ H3 6540-015 901435-03 901447-05  901447-05
H4 6540-016 901439-04 901447-06  901447-06
HS5 6540-012 901439-05 901447-02  901447-02 ,
‘ g‘gf?s'i Reuss H6 6540014  901439-06 901447-04  901447-04
P H7 6540-018 901439-07 901447-07  901447-07
Berkeley, California 34701 A2 6540010  901439-08 901447-08  901447-08
Logic Board 320008 320081
ROM 2.0 ROM 2.0
When the Commodore Personal Elec- BASIC Level “BASIC Level I
tronic Transactor (PET) first went into i 6540-019 90143909 901447-09 901447-09
H2 6540-013 901439-02 901447-03  901447-03

production in September 1977, it incor-
porated BASIC Level I. Some PETs used

the 6540 28-pin ROM by MOS Tech- H3 6540-015 901439-03 901447-05  901447-05
: H4 6540-016 901439-04 901447-06  901447-06
nology, Inc., and others used the more
standard 2316B 24-pin ROM H5 6540-012 901439-05 901447-02 901447-02
y Hé6 6540-014 901439-06 901447-04  901447-04
H7 6540-018 901439-07 901447-07  901447-07
A2 6540-010 901439-08 901447-08  501447-08
. Logic Board 320132 320137
The next up-grade production was to
BASIC Level I1. This corrected an inter- ROM 3.0 ROM 3.0
mittent bug in the edit software, and Up-Grade Retrofit Up-Grade Retrofit
improved the garbage collection. BASIC Level I BASIC Level II
Hl 6540-020 901439-13 901465-01  901465-01
H2 6540-022 901439-15 901465-02  901465-02
; H3 6540-024 901439-17 90144724  901447-24
The next two production ROM sets 4 6540-025 901439-18 901465-03  901465-03
were BASIC Level I1I, which allowed use H5 6540-02.1 901439-14 Blank
of the Commodore disk drive. It also Hé 6540-023 901439-16 Blank
cledared up a bug which limited the H7 6540-026 901439-19 Blank
dimensions to 256. At this timc, the A2 6540010  901439-08 901447-08  901447-08
CBM “‘Professional Computers'’ with Logic Board 320132 or 320137 or !
larger keyboards came into being. One 320008 320081 '

set of ROMs was for the graphic |PET)
keyboard CBM, and the other was for
the business keyboard CBM.
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The next up-grade , known as BASIC
Level IV, adds disk commands to the
BASIC and further improves garbage and
string handling. This has since been up- —:
graded from ROM 4.0 to 4.1 to correct HDM 20— BASIC. Level I

. : Series 2001
minor errors in the 4.0

Dynamic RAM Versions
Graphic Keyboard

Hex Address Location ROM Part Number
At the same time¢, Commodore gi%%% Bi gizzt
brought out the new 80-column busi- $BOOO D5 Blank
ness machines with some additional $C000 D6 901465-01 901465-01
word-processing functions built in. $D000 D7 901465-02 901465-02
$EQ0O D8 901447-24 901447-24
SFO00 D9 901465-03 901465-03
The 40-column business machines Character Generator F10 901447-10 901447-10
were dropped from production in 1981. Logic Board 320351
8K units were also dropped. However,
there was a limited production of 3.0 ROM 4.0 — BASIC Level IV
BASIC, small keyboard, dynamic 8Ks. Up-grade retrofit 3.0 to 4.0 ROM'’s
Series 2001
$9000 D3 Blank
$A000 D4 Blank
The current production graphic $B0O0O D3 901465-19 901465-19
keyboard miocdel uses the legible 127, $C000 D6 901465-20 901465-20
40-column screen. It uses the same logic $13000 D7 901465-21 901465-21
board that the 8000 series uses, and in- $EQ0D D38 901447-29 901447-29
cludes built-in sound, and a repeat key. $F000 D9 901465-22 901465-22
All 40-column machines prior to this Character Geperator F10 901447-10 901447-10
model used the 9" screen. Logic Board 320351

ROM 4.0 — BASIC Levet IV

Series 4000
BASIC Level I through 0T are known y

as the 2001 Series. BASIC Level IV with gi%%% gi g%zﬁt
jgr—iccc;lumn screen is known as the 4000 $BOOO D5 901465-19 901465-19
i i $CO00 D6 901465-20 901465-20
$DO00 D7 901465-21 901465-21
There have been three different char- SE00O D8 901447-29 901447-29
acter generator ROMs installed over SFOOO0 19 901465-22 901465-22
these generations. In the early production Character Generator Fl0 901447-10 901447-10
runs throngh BASIC Level 1i, location A2 Logic Board 320351

contained either a 6540 or 2316B ROM.
ROM 4.1 — BASIC Level IV

Series 2001 & 4000
$9000 D3 Blank

In BASIC Leve! T and IV in lcoation

F10, you have 901447-10 (p/n 901447-10). igggg gg 9B(l)"ﬁlz5-23 001465-23
3 ¢ .

The 901447-10 ROM can replace the igggg g? ggiiggi? ;8}322%?
FOLAE8 M) i St npbesion om SEO00 D8 901447-29 901447.29
BASIC II to BASIC I[II. There 15 no $E000 D9 901465-22 901465-22.
rzéé;?lai;egg&; Bl oo oLl Character Generator F10 901447-10 901447-10

P ‘ Logic Board 320351

ROM 4.1 — BASIC Level IV

The 2023 Printer was discontinued Series 4000 — 12" Screen
in 1980. This was the friction feed e
model of the printer. The 2022 Printer ggg(())g 83? ggﬂggé% ggiiggg%
|traction feed) was replaced by the 4022 $1000 UDS8 901465-21 901465-21
Drinte o ¥ ol ’
;’;f‘l;‘ufdﬁ‘ce;”g %885010‘ S $C000 UDY 901465-20 901465-20

- i SB0O0O up10 901465-23 901565-23

$A000 UD1l Blank
$9000 uDl12 Blank

This information has been compiled Character Generator UA3 901447-10 901447-10
from a number of sources, including Logic Board 8032030 or
Cursor #18; and Commodore News- 8032080

letter, Vol. 1, No. 10.
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PRINTERS
Business Keyboard
2022 Printer (continuous feed)

[.ocation ROM Part Number '
Ull 901472-03 901472-03
ROM 3.0 — BASIC Level 11l Logic Board 320311

Series 2001
2023 Printer ({riction feed)

Hex Address Location ROM Part Number U1l 901472-02 901472-02
$9000 D3 Blank Logic Board 320311
$A000 D4 Blank

. $B0OOO D5 Blank 2023 Printer

| $C000 D6 901465-01 901465-01 Interim Fix
§D000o D7 901465-02 901465-02 U1l 901472-03 001472-03
$EO00 D8 901447-01 901447-01 Logic Board 320311
SFO00 D9 901465-03 901465-03
Characrer Generator F10 901447-10 901447-10 2022 & 2023 Printers
Logic Board 320351 Interim Fix

ull 901472-04 901472-04

ROM 4.0 — BASIC Level IV Logic Board 320311

' Up-grade retrofit 3.0 to 4.0 ROM's

Series 2001 2022 Printer
$9000 D3 Blank 12 Fix 12
$AD00 D4 Blank
x 472-07
$BOOO D5 901465-19 90146519 R Tort Bowd 130311 ¢
$C000 D6 901465-20 901465-20 ' o
$D0O00 D7 901465-21 901465-21 :
SE000 D8 901447-02 901447-02 402? P";““ 00147207
$FO00 D9 901465-22 901465-22 fh2 M=, yhbb 4
Character Generator F10 901447-10 901447-10 e S 3
| Logic Board 320351
ROM 4.0 — BASIC Level IV i
Series 4000 " ’-
| $9000 D3 Blank Audio-Visual
$A000 D4 Blank Club
SBOOO D5 901465-19 901465-19 1
mna
$C000 D6 901465-20 901465-20 Inte tiona
$1>000 D7 901465-21 901465-21 * For Men and Women of All Ages :
$E()()O D8 901447-02 001447-02 . xvr:["(lilf;lll(;a;:op‘.” Pal Club or a Gonversation Via
$F000 9 901465-22 901465-22 s Meél other people W_Hh mutual intezests.
Character Generatoy Fl0 901447-10 901447-10 . Exchatr:ge conve_rdsallon an(f_g;og_ra_mius?i\l%
Logic Board 320351 srovts i, o GEimpiae S8,
s Create your own show, music, or TV picture.
ROM 4.1 — BASIC Level IV Y e
Series 2001 & 4000 lE{gﬁri'tlrga-vel sights ano sounds withou!
$9000 D3 Blank « Copyr:ght and postal laws must be observed
$A000 D4 Blank v 2 b e il i
SB()OO D5 901465‘23 9014()5-23 picizies on .c.);se-:.'l& pe with le- .lm Dars r‘rc"nnrc‘:u-m |.7*.|_‘
$C000 D6 901465-20 901465-20 S MSer i o SCHTBLAS (T M e w06
$DO00 D7 001465-21 901465-21 pe usTed suchi ﬁslv:aeo zccovdfe-’s. rum':?glmo?-c UIJLO’
SEOOO DS 901447_02 9()1447‘()2 Zg‘,’;&e’ Aiscs The minmua AQuUIDMan: recaed 13 2 Cassens
SPODO D9 90 14()5-22 9()1465—22 Members recewve a Direclory of MemMdErk which hisls nants
Character Generator F10 901447-10  901447-10 L T U1
L()gic Board \32033 l no! IMBO! AN inal all 1Aormation te supdliea Inilyl conlact :§

made by posteaed of letier I a cantact is apreed upan. ine
instiator supphies 3 Cagselie and mails 4 1o 1he 31her mermee:
fne same casselie is Senl Dack and 1orth If vor Accioenidiy
destroy anclhes memsar § cagselte it yowr machine, it must
De replaced at your expense

VIC-20 A penodiz  npewsletici keeps you IntoTmed of curtem
i happenings 10 lne Clud ang s a means of TNakING annouNCce-
Location ROM Part Number Mments to ali members lrom aay one member Proly, it day.
oes laward resep'ch ana developmeni ol néw pioducls
D5 901486-01 901486-01 >

Dues ate $16 D0Jyear

D6 ()01486'06 901486'06 Money-back quaraatee if tequestes wilhia 60 days
C7 9() 1 460'03 90] 460-()3 Fos application. write I\l."alovls(iQJ :‘,I‘ub Inlerngtionan, Dept A
1001008 Crutmarora, MA, U'S A 61824 ’

AUDIO-VISUAL CLUB INTERNATIONAL IS
A DIVISION OF XEVEX CORPORATION.

S2 MICRO - The 6502/6809 Journal No. 41 - October 1981



| PET BONUS

DISKS
Series 8000 — 12'’ Screen :
ROM 4.0 — BASIC Level IV DOS 1.0 — 2040 Disk
Location ROM Part Number
Hex Address Location ROM Part Number UL1 901468-06 901468-06
$F000 uUD6 901465-22 901465-22 UK1 Blank
$EO0U uD7 901474-03 901474-03 UH1 901468-07 901468-07
$D000 uns 901465-21 901465-21 UK3 901466-02 901466-02
$C000 UD9 901465-20 901465-20 UK6 901467 901467
$BOOO UD10 901465-19 901565-19 Logic Board 320820
$A000 UD11 Blank Logic Board 320817
$9000 uDt2 Blank '
Charattes Gonerdtor UA3 901447-10 901447-10 G D%S 21 = 4040 Disk
Logic Board 8032030 or p-grade retrotit 2040 to 4040
l £032080 ULI 90146812 901468-12
UK1 901468-11 901468-11
UH1 901468-13 901468-13
Series 8000 — 12’ Screen UK3 901466-04 901466-04
ROM 4.1 — BASIC Level IV UK6 901467 901467
SFO00 uDG6 901465-22 901465-22 o i S L
$E000 uD7 901474-03 901474-03 poea .
$1D000 UDS 901465-21 901465-21 _
$CO00 UD9 901465-20 901465-20 DOS 2.5 — 8050 Disk
$BO0OC 18)p310) 901465-23 901465-23 UL] 901482-03 901482-03
$A000 uD11 Blank UHI1 901482-04 901482-04
$9000 Uuni2 Rlank UK3 901483-03 901483-03
Character Generator UA3 901447-10 901447-10 UK6 901467 901467
Logic Board 8032030 or Logic Board 8050002
8032080 Logic Board 8050006
AICRO

PET BITES VIC!

VIC/PET programmers: How would you like to be able to connect all of your PET peripherals, through your PET, to your VIC? Print
VIC programs, save or load on disk, or use aVIC joystick on the PET. Basic programs can call HESCOM si:broutines to transfer any
amount of memory In either direction between two VICs, two PETs. or a PET and a VIC.

Forexample, a 3.5K Basic program can be transferred in half a second! Or, you could use an existing PET disassembler to look at
the VIC ROMs by simply changing the input routine to get single bytes via HESCOM Similarly, three-voice VIC sound can be used
by PET programs. Full handshaking ensures reliability in block transfeérs: another mode allows real-time sampling of the user port
for applications like two-machine games! Includes S' cable, machine language software for PET and VIGC, demo program, and
documentation {VIC or 8K PET) $4895

NEW RELEASES

HESCOUNT by Jerry Bailey A totally new concept in

by Jay Balakrishnon
HESEDIT: change 22 lines of data by merely over-
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typing and insert, delete, and even duplicate lines-
all at once! Scroll forwards or backwards by any
amount — it's also easy to edit fites bigger than your
memory. Why code a program to maintain each file?
Use HESEDIT for maihng lists. notes or prepare
assembler source for HESBAL. All keys repeat. FAST -
written in BASIC and assembler. $12.95

3502 ASSEMBLER PACKAGE: HESBAL, a fuli-featured

assembler with over 1200 bytes free (8K) & HESEDIT,
‘or less than $25! HESBAL is THE best 8K assembler
available: it uses only 1 tape or disk, yet includes
variable symbol sizes, pseudo-opcodes, over 25 error
messages and more than 70 pages of documentation.

$23.95

Humon €ngineered Software

I—B 3748 inglewood Blvd. Room 11

Los Angeles, California 90066

debugging’! Machine language monitor aids debugging of any
Basic program by counting the number of ttmes each line is
executed. Pinpoints bottlenecks to help you improve run
times up to 50%. Shows code that was never executed. and
lets you verify thal loops and conditioral statements are
working as expected. (VIC or BK PET) $§23.95

HESLISTER 20 by Cy Shuster Now 35% faster, reveals
program structure by untangling complicated Basic lines and
indenting {F, FOR.NEXT statements, etc. Inputs from disk:
outputs to screen or printer (8K PET) $15 95 (includes disk)

GUARANTEED to load or replaced FREE Order from your
dealer or direct from us. Add $2 postage. Cal. res. - 6% sales
tax, Drsk versions - adg $3 (disk included).

24 HOUR ORDER LINE (M/C OR VISA)
(213) 398-7259
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VIC Light Pen-manship

The video interface chlp used in
the VIC constantly keeps track
of the position of a light pen,
making software for It easy to
wrlte. There are two light pens
available that work with the VIC.
This author explains how they
work, and gives two
demonstration programs: “Light
Pen Scribe” and ““Light Pen
Artist”.

Davia Malmberg
43064 Via Moraga
Fremont, California 94538

Most implementations of light pens on
personal computers use an artificial
technigue to simulate a real light pen.
This is done by setting up a table of
possible pen screen locations that are to
be tested and blinking them on and off
very quickly with a lighted cursor space.
The light pen is able to detect the
change in light caused by the blink. By
matching the pen's positive reading
against which specific location is being
blinked at that moment, the computer
s able to determine the correct sereen
location. This technique has a number
of significant drawbacks. For instance, it
requires a greatr deal of memory, pro-
gramming effort, and processor time to
setup and test even a limited number of
locations. If you want to test a large
number of possible locations, the bene-
fits seldom justify the necessary effort or
the design compromises required.

The new Commodore Video Inter-
face Chip [VIC] has alleviated this prob-
lem. Now, personal computer owners
can have a real light pen whose location
on the sereen can be determined by the
hardware — not by software gimmicks.
The VIC light pen can derect any point
on the screen instantly and automati-
cally. It does not require time- and

o4

memory-copsuming table look-ups and
individual screen location testing. A
Jight pen on the VIC is fun and easy to
use; it can produce dramatic enhance-
ments to games, educational programs,
and menu-driven applications.

The VIC owner has several light pen
options. The VIC was specifically
designed to work with the Atari light
pen [as well as the Atari joystick and
game paddlest. The Atari light pen
retails for about $75. Systems Formulate
is also markering a light pen which was
developed in Japan and costs about $35.
The authoritative voice on the other end
of the Commodore telephone ''Hotline’’!
said that Commodore will have its own
VIC light pen on the market by
Christmas {price unknown). Their pen
will be essentially identical to the Atari
pen. All of these pens work the same
way and software written for any one
pen should run using the others (with
only one slight difference which will be
described later).

How It Works

The VIC was specifically designed to
handle color vidco graphics on a moni-
tor or home TV, This chip shares the
workload with a 63502 chip which
handles most of the processing and the
operating system. This design philos-
ophy is similar to that of the Atari com-
puter which also has a 6502 for its main
processor and a separate chip to handle
its video.

Among the functions this special
video chip performs is controlling and
tracking the clectronic beam that actually
"'paints'’ the picture on the screen. This
beam sweeps from left to right across
the screen and from top to bottom —
painting a completely new picture on
the screen 60 times each second. This
speed is certainly faster than the eye can
detect, but slow enough so that«the VIC
can track the Dbeam's location as it
moves through every dot on the screen.

MICRO - The 6502/68093 Journal

To demonstrate just how the VIC
knows the exact location of the beam,
let's assume you have plugged your light
pen into the VIC game port and have en-
tered and run the following short program:

10 X = PEEK(36870)

20 Y = PEEK(36871)

30 LT = - {{PEEK(37151)ANDA4)
=)

40 PRINT “CLEARX;Y;LT
50 GOTO 10

As the clectronic beam moves around
the screen and the light pen senses the
light from the beam, the VIC captures
the screen’s horizontal and vertical
coordinates at that instant and stores
them in locations 36870 and 36871,
respectively.

As you cxperiment by running your
light pen over the screen surface you
should notice the following points:

1. The value of X will vary from approx-
imately 30 on the extreme left side of
the screen to approximately 122 on
the extremie right, Similarly, Y will
vary from about 17 at the top of the
screen to about 121 at the bottom.
Your own readings may differ slight-
ly from these. The X and Y values
change linearly with the correspond-
ing horizontal and vertcal move-
ment of the pen,

2. Inside the screen border, X varies
from 32 on the left to 119 on the right
— a length of 88 {counting zero as the
lefe-mest valuel. This corresponds
with 4 light pen values per screen
space [there are 22 columns!. The Y
values vary from 24 at the top border
10 115 at the bottom border. This is a
length of 92 light pen values or 4 for
each of the 23 sereen rows.

3. If you are using an Atari light pen or
[presumably) its Commodore equi-
valent, you should notice that the
value of LT changes Irom 0 to 1
whenever the tip of the pen is pressed
against the screen. The Atari pen has
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)
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a spring-loaded switch in its tip
which can be read by the VIC using
statement 30 above. This is a very
nice feature and will enhance your

. light pen applications. Listing 1
4. You will also notice that the pen is
probably more sensitive than you 166 REM LIGHT PEM SCRIRE
might have imagined. For example, {18 REM BY DRVID MALMBERG
the Atari light pen I use can be 120 DIM CCCP7» : POKE2RS?Z.27 ¢ CL=2 : 25=Ve3@ @ [C=3&r20
detected as far as six inches away 138 DEF FHNR<Z)= SS+CH+22%RE @ DEF FMNRIZ3= FHACZ)+IC
from the screen. And yet, it can be DEF FNC(¢2)=PEEK(FNR(Z>)

controlled fairly accurately even

from that distance. It makes you 148 FORI={1T07 @ READ CCCI)> : HEXT

158 DATA 144.25, 153, 156.20.31. 138

wonder when someone might come (58 FRINT"
¢ : i1 " : g =
out with a light ""gun’’ that could be 176 FOR 1=0TQ6Z : FOKESS+I.1 : FOKESS+IC+[.CL : NEXT
'shot’” at the screen from several 120 FRIWT“SarzHRIME REETURH UBF  ZDEOWH"
feet away. Just think of the games (9@ PRIMT"ZCBLEARR ®EWPASE 4. BEFT F®IGHT";
you could write! 280 FOR I=1TO? @ PRINTCHR$/CCIID" @ W' NEXT

218 RN=6- @ CH=@
Z2@ IF CH<ZO THEM CN=2Z{ : REM=RN-1

5. Even though the pen is fairly sen- | 335 1r CNz2( THEW CH=@ © RW=RU+1
sitive, it is subject to '‘noise.”’ As a 240 1IF RMZE THEH Rl=g
demopstration, if you try to hold the 250 IF FRW22Z2 THEN Rh=22
pen absolutely still in one place, you 260 IF FHC(8y=22 THEN FOLE FNE{B).CL
will see the values of X and Y flicker- &ve IF FHCCEC128 THEH POKE FHAGD:. FNCOE)+128

288 REM TEST LIGHT FEN TIF SWITCH

ing to nearby values — and occasion- | 555 o ((PEEK(I7IS1OANI4)=EY | IF LT=6 THEN 296

SNV piany it Bk, SOy 366 REM SWITCH QM - HOM FEAD AHD TRANSLATE FEN LOCATIOM
caused by ''noise’’ in the pen. This 210 w=FEEK(3537@) @ Y=PEEK(IEET1)
“noise’’ seems to be partly a func- 328 IF M{32 THEN x=32
tion of color. Reading 2 location that 30 IF ®>149 THEH X={19
is a dark color, especially if nearby fge IF "':ff:"* THEH "'=E'4
Jocations are light colors, may canse 0 115313315 Z:EEJ* =
problems. One of the routines I will 370 C=IHTCHA3) © R=IMTCA 4)
present Jater will solve these prablems. 39A L=CS+C+22%8 © LC=PEEK (L)
398 REM CHECK COMMAND - TAKE RCTION
6: The last thing you should notice is 4@0 IF R>5 THEN 298
that the pen always shows the last 41@ IF RS THEH 47@
value of X and Y that it read. If you j‘f:g 55?}4??%551R?l‘;’!?5 T
take the pen completely away from | 435 TF %cov THEM 23@ REM INYALID COLOR LOCATION
the screen it still-indicates a specific 45@ IF ¥=1 THEN =4
location. Because of this, you should 450 PORE 26873, 24+x © CL=X @ GOTOE4&
be very careful in the design of your 478 IF R4 THEN S48
applications; do not mistake an old 488 REM ROW 4 COMMANDS

498 IF C=0 THEM FOKE FHA<@:.FHC<@)-1Z& GOTD 1€@ @ REM CLERAR

ety el e @ Siehy onérEhl Sa@ IF C=6 THEH FOKE FNAZ@3.32 . CM=CH-1 @ GOTO 640 @ REM ERASE
potential problem is another good S48 IF C=12 THEM FOKE FHRZGY.FHCC(@Y-128 © CH=CN-1 . BOTQA4@ -
reason for the Atari's tip switch. REM RIGHT

- : S26 IF C=17 THEW POKE FNRCED,FNCC@Y-138 © CN=CHel - GOTOG40
Light Pen Scribe REM LEFT

] S20 GOTO Z=8 : REM IMVAHLID LOCATION
As an example of how the light pen 4@ IF R<% THEM €20
might be used in a VIC. program, let's S55@ REM RO 3 COMMANDS
examine the BASIC program.in listing 1. | 568 IF C=& THEM FOKE FHA<@),FHCI8O-128 @ CH=@  Fl=6 - GOTOE4E
This program displays the normal upper REM HOME - , B
Ci:l: I::li)g:cter SI(-):!; )ilncluding num%grs 578 JF =5 THEM FIOKE FHAL@:.FNC(RI~)2& CH=a : FEh=FK+1{

and punctuation symbols op the top GUT_E'“F' © KEN RETURH

threc lines of the VIC screen., The next S5 IF C=12 THEM FOKE FHR(EY .FHC (G »—128 © RH=RH-1 @ GOTQE4E
two lines contain normal ''cursor’’ con- - REMﬂUF‘ B > et y S L
ol words such as CLEAR, HOME, S3¢ IF C={S THEM FOKE FHACE FHOOA —128 @ REW=FH+1 © GOTOE4E
RETURN, UP, etc. The sixth line Fff["_f_o“” —

: s th o 1 tions [ex- GOTOZ2E CREM IHYA ar O

Sl‘lslﬁli;’g white) ava] aﬁ?ec}f)f’ff]é°v“§:[§y FEN WRITE CHAPACTER HT FEN LOCATIOH

3 % S FOFEFHAT S . LC © FOKEFHE & CL CH=CH+ 1
putting the light pen on various | c5m pey FLASH FEN LOCATION
characters, cursor commands, or colors =0 1E LC5 127 THEM S=LC  Lrslr-{=2

FOEEZER/T. 1S
FOEEL . LC+12% - FO
FIEL LT e

in these first six lines, the program
generates written text in whatever color
combinations you wish on the re-
mainder of the VIC screen. In essence,
the program totally replaces keyboard
input with light pen input.

FGR

w3 PO EZEQTE.G TR BOTIEZA READY.

i No. 41 — Oclober 1981 MICRO - The 6502/6809 Journal 1]



By way of further explanation, here
are some of the functions being performed
in vartous parts of the program.

Line 120 sets the color combination
to a white screen with a light blue
border by POKE36879,27. CL is the
variable denoting the current color of
the text and of the screen border. CL is
initialized to light blue by setring it to 3.
SS is the address of the start of screen
memory {equivalent to 32768 on the
PET). IC is the constant you must add to
a particular screen location to get that
location’s corresponding color matrix
location. For example, if we POKEd4
7680 with a 1 {an A), we would also
bave to POKE 7680 + IC with a 3 to
make that "'A’' light bluc.

Line 130 scts up three functions:
FNA rcturns the screen location corre-
sponding to row RW and column CNj
FNB gives the corresponding color
matrix location; FNC rermamns the PEEKed
value of FNA.

Lines 140 and 150 read the character
values corresponding to various color
print commands. For example, the third
value of the array CC contains the
character value that, when printed as
CHRS${CC{3}), wonld cause the matenial
printed next to be printed in light blue.

Lines 170 to 200 print the characters,
commands and color options in the top
six rows of the screen.

Lines 220 to 250 assure that the Joca-
tion where the text is being printed on
the bottom part of the screen (current
row RW and current column CN) is
always within the proper bounds. These
lines also assure that the text properly
wraps around from the end of one row to
tbe beginning of the next.

Lines 260 and 270 print the ‘‘cursor"’
where the text is to be written next.

Line 290 waits until the tip switch
on the light pen has been depressed. If
you are using a light pen that does not
have a tip switch (or somcthing similar},
you should substitute the following line:

290 AR=""" : EET A% ! IF
A3 =" " THEN 280

This line will let you indicate that you
are ready to have the light pen read a
location by just touching any key on the
keyboard. This is obviously a less cle-
gant approach than using a tip switch.

Lines 310 to 380 read the current
light pen horizontal and vertical values
and translate them into the appropriate

screen row and column. The variables L
and LC are the screen location that the
pen is pointing to, and the character at
that location, respectively.

Lines 430 to 460 edit color com-
mands from the pen and change the text
and border colors accordingly.

Lines 490 to 600 edit *“‘cursor’’ con-
tro] commands and cause the proper ac-
tion to be taken.

Line 620 writes the character (that
the light pen is pointing to in the top
three lines of the screen) where the cur-
rent '‘cursor’’ position is on the bottom
text area of the screen.

Lines 640 to 690 flash the location
the pen is pointing to on and off, and
sound a ‘‘buzzer” to indicate that the
location was actually read, passed the
edit, and was processed properly. Then
the program loops back to line 220 and
waits for the next light pen reading.

Light Pen Artist

Listing 2 contains another light pen
application called ''Light Pen Artist.'’ It
is a program that enables you 1o use the
light pen to ’paint’’ on the screcn using

(LABEL), Y (LABEL,X) LABEL + INDX-I

6502 Assembler/Editor

Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a
line of compatible ASM/TED’s for the PET/APPLE/ATARI/SYM/KIM and other microcomputers.

When you make the transition from one of these 6502-based microcomputers to another, you no longer
have 1o relearn peculiar Syntax’s, pseudo ops, and commands. Not only that, EHS ASM/TED's are the
only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you
can be sure they work. Our ASM/TED’s may ¢ost a little more but do the others provide these powerful
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label?
Before you spend your money on that other ASM/TED, write for our free detailed spec sheet.

is as powerful,

Long Labels
$49.95

MACRO ASM/TED

For APPLE/ATARI/PET/SYM/KIM
Other than our MAE, no other assembler

Macros/Conditional Assembly.
Extensive text editing features

Designed for Cassette-based systems.

Long Labels
Control files

MAE ASM/TED

For APPLE/ATARI/PET

The most powerfui ASM/TED
Macros/Conditional and Interactive Assembly
Extensive text editing features

Designed for Disk-based Systemns.

$169.95
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the VIC graphic character set and a
pallette of seven colors. You can paint a
single screen location or paint a “'line”’
of the current graphic character bétween
any two points on the screen.

The program works like the pre-
viously described ‘‘Light Pen Scribe,"”
The top three lines on the screen con-
tain the graphic characters. The fourth
line has these command words: CLR,
POINT, LINE and (reverse} ON or OFF.
The fifth line has the seven colors in the
VIC artist's pallctte. By simply pointing
the pen at the color, the command op-
tions, and the character, you are ready to
paint on the bottom portion of the
screen by using your pen as if it were an
artist’s brush. It is easy, fun and a very
impressive demonstration of the VIC's
capabilities.

The basic program structure and
cven the variable names are almost
identical to ‘'Light Pen Scribe.”

Noise Elimination

The artist program docs have one
51gmf1ca.ut difference. Lines 660 to 970
contain a machine language program {in
the form of BASIC POKEs) that
eliminates the '‘noise’’ from the pen
readings. This is a general subroutine
that could be appended to and used in
other light pen programs. It loads into
the VIC's cassette buffer, so you should
be careful not to do any input/output
that would destroy the routine when
using it in other programs.

The best way to describe what the
routine does is to look at the BASIC
code in lines 310 to 370 in the Scribe
program |[listing 1). The machine
language code performs the same
calculations that these BASIC state-
ments do to ‘'normalize’’ the horizontal
{X) and vertical (Y] values to begin with
zera and not exceed 87 for X and 91 for
Y. It also calculates the pen's column
and row {also beginning with zero). All
of these values are obtained by PEEKing
locations 982 to 985, respectively.

Besides just making the arithmetic
faster, the routine eliminates the noise
by taking seven separate readings (at 1
jiffy intervals so they will correspond to
different sweeps of the electronic beam),
sorting them, and returning the median
reading (i.e., fourth|. Taking the median
reading eliminates the '‘noisy’’ read-
ings, because when sorted, these strange
readings would certainly be at one ex-
treme {or the other) of the list. The me-
dian value, on the other hand, is almost
guaranteed to be 'noise’’ free.
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Listing 2

188 REM LI15HT PEM ARTIST
119 ®EM B4 DRVID MALMEERG

128 DIM CCEPy @ POKE3SEPR. 27 © CL=3 S5=7eRQ : I1(=36753
{30 DEF FHACZI=5S+CH+22¥FH @ DEF FHE:ZY=FHRCZM+I1C
OEF FHC(Z »=FEEK(FNR<Z>)
1489 FOR [=1TO7 FERDN CCCID HEART
156 IATA 144,232,159, (56. 24,31, 1 5&
168 GORUBTEE
179 PRIMT"D" - PC=32 M= L¥=D . LYy=d
180 FOR I=64T01Z7 HE S FOKESS+1+I0-64. CL HENT

198 PRINT"SupblCm R .J:!:lINT ﬂ_.-_IHE IR Qe
0B FOR I={T07 PRIMTCHRE(CCCI D" J B NEXT
2ia REM TEST LIRHT FEN TIF SHITCH
Z23E LT==(<{FPEEKC37 151 2AHDS 3=0) IF LY=i3 THEM 220
¢3@ : ITLH UN — Nk FEHD ANMD TRANSLRTE FEN LOCHTIOH
b CH=FEE} } EH=FEEK

Lo=FHC :
FEMN LOCATION - TAKE AFFROFRIATE ACTIOH
REM TIRAL RIOUTIHE

S50

PEM CHECK
IF RU>M THEN S2

IF EW<4 THEN 34¢
FEM CHANGE EULDR

K= IHT! i | MN+1 .
IF %< THEH

L W=(CH+1 243
REM INVALID COLOR LOCATION

B = THEN i

FOEEIESTR, 24+% © [L=¥ GOTO450

IF FW<Cx THEW 438

REM RQW 3 COMMBMDE

IF CH=8 THEN {7& REM CLERF

IF CH=4 THEM LH=@ GATO4S5H © REM FQINT

IF CH={& THEN LN=1 GLITD45i REM LIMHE
IF CH={5 THEN F%=1 GOTO458 REM EEVERSE QN
IF CH={% THEM FY=0 :© GOTO45R REM FREYERSE GFF

ROTOZEa - REM IMYALID COMMAHD LOCAT IOH
FEM LIPDATE CURREWT CHRRACTER

FC=LD

FEM FLASH PEW LOCATIOH

3= IF L2V THEW Z=LC LO=Lo=128
POk i FOF I=1ToOfix

24e
S
I5a
a7a
jerel”|
s 1]
40
4in
420
430
348
45
E1=13]
47a

POKEL, LO+12
428 POKEL.LC

FOKEZESTE. 225

'IFEQEQrt 155

498 MEXT © IfF 338 THEN FOKEL. S

508 FOEEZES572.0 @ FOKE3SEVE. G ¢ GOTOZZE

S{& REM DRAK ROUTINES LISIHG CUPPEHT OFTICHS

520 V=PC @ IF PW={ THEH Y=FC+12 FEM REVERSE IF AFFROPRIRTE
If LM<=@ THEH 53¢

542 REM DRAW FOIMT
SS8 POKE FMAG .\

Sl Ly=CH LY=RN

SrFa GoTaz2

20 FEM IRAKW LIMWE FROM LAST FOINT TO CURRENT FOIHT
£3@ De=CH-LY - DY=RW-LY

; Z=REBSCIRD IF RES:DY )22 THEM Z=ARSCDNG

IF THEH I1<=8 Iv=H GOTHE3@
I%=Tliss2 IY=DY- 2

38 FOr 1=AT0Z RU=IHTILY+]IY#¥I+.5)

646 FOKE FHR(E) Y FOKE FHECGY.CL

¢ POKE FNRo@: . CL
© REM UFDRTE LAST FOINT

CN=INT LR+ I I+E. 50

658 HEKT Li=0CH LYyY=Ri @ GOTOZ24
SEH FEM MACHIHE LANGUAGE ROUTIME THAT TREES ¥ CONSECUTIVE
RERDINGS

E76 FEM OF THE LIGHT PEN LOCATICGN AHD SORTS THEM TO ELIMINMATE

Z28 REM LIGHT PEH "HOISE" EY RETURNIHG THE MEDIAN READIHNG
(4TH OF 7).

ARl REM THE PEADIHG IS "HOPMRLIZED™ TO REGIMN HITH ZERL.

7owx REM THE YALUES FOR THE SEARDING CRH RPE FOUMD BY PEENING

THESE LACRTIONS:

FEM FI2 - HORIZONTAL YALUE <PARHGES FROM @ TO 873>

FEM S33 — YERTICAL VALUE cFAHGES FROM @ TO St

FEM 3= FEEM CTOLUMN <f T 2in

REM a SUREEH ROM @ TO 225

REMH®#¥4 AL -Lt#*THE FOUTIHNE WILL BE DESTRAOVED IF

AHY TAFE I f

RN

[ SRS (N
B o)

v
2

FUOR FHLEI DC HEXTI
RTALE2. 134
DATH26] . 32, 1_0.
TATARZ . 1 Sk 1
1 TIHTALISY 24.103
1 DARTAZ. § 2. 173
DATA144 . 213 ', 2131,
(Continued)
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38 DATHI49

DRTAHA
DHTH1=/,I_

DHTH141;1

t DHTHZL?

IRTALZ

DATARI VS XN =
DRTARZED. 145 . 151 .
[IRTHI -E,;_u 145,

The assembly source for this routine
is given in listing 3. This routine is my
adaptation for the VIC of a similar
routine in the Atari Light Pen Operators
Manual. The credit for the idea and the
majority of the code should go to some
anonymous programmer at Atari. The
assembly source is very well com-
mented and should be easy to follow.
Pay particular attention to the logic of
the “‘insert sort’” in locations $03B3 to
$03D5 of the source listing. This is a

i RETLIREH Y
W very clever routine that performs the
sort as the data is being read, by making
sure that each reading is inserted in its
appropriate place in the table.
Listing 3 David Malmberg is Director of
Management Systems for Foremost-
| AR RO A RN NN WO SR Nk McKesson in San Francisco. He has a PET,
i¥ as well as a VIC, and is interested in
% WIC LIGHT PEN RQUTIME machine language utilities, strategy
¥ games, and writing his own '‘Adven-
. % ROAFTED FOR THE %WIC BY DRYID MALMEERG tures.’' He’d like to hear from anyone who
¥ FROM A SIMILAR ROUTINE FOR THE ATARI develops interesting VIC applications
¥ AE DOCUMENTED IN THE ATREI LIGHT PER MANLAL (with or without the light pen).
¥
AT ER IR PERILEE R LIRSS LEREERET IR ER T ¢
TELFTR .IE 37
JIFFY.CTR .DE $A2
FEH. HOF CIE Zegy
FEM.VER .DE 2657
. EA $332C IM CASSETTE RUFFER
.0S
LI3C- R2 @ LD #3 INITIALIZE COUNTER .
G33E- RO @2 LQgF LDY #H. THBLES ; ZTQRE TAELE HI-BYTE FOINTER
GEdE- 94 98 ETY ¥TELPTR+1

K

LORD ¥ YALUE AMD COWYERT

K. LOAD LDR FEHN.HDE i GET LIGHT PEN X COOQRD
CHMF #3532 ; FEMN REARIDING >= 22 7
47 BCS HERE ; IF YES
: LR #32 IF HO = SET TO 32 MINIMLUM
@34B- C3 73 HERE CHMF #1203 : FPEH RERDING =< §19 7
H34D- 3B Az BECC HERE1 IF YES
A34F- A3 77 LDBA #1189 IF WD - SET TO §19 MAXIMUM

6351~ 38 HERE { SEC

g332- EX 2@ SEC #32 s # WRLUE HOW RAMGES FROM @ TG 87
. TALL SORT ROUTIRE
He@ LE LOY #L. TAELES
B4 27 STy RTELPTR
24 Bz a3 ISR SORT
FIRD AHD STOPE ADDRESS OF YTRBLE
AT 37 LIA »TBLFTK
i ELE
§D oA &2 RIC FRAMES + RDD THELE SIZE TO X TRBLE TO
oo WP ZTA ¥TBLFTR : FIHND YTRELE RIDRESS
246 @2 ECC Y. LOAD
EE 25 ING $TELPTE+{
LOAD % VALUE AHMD COMYERT
Al YL LOARD LIR PEM.VEFR ; GET LIGHT PEN & CGORD
P CMP #Z4 . FEN RERDING >= z24 7
pical ECS HEREZS IF YES
ﬁ? LIA #324 IF MO - ZET TG 24 MINIMUM
[ HEFEZ CMP #11E PEH RERDIHNG = 11& 7
24 ECT HEFES IF YEI .
5] LDA 8115 IF HD - SET TO (1S MAKIMUM- (Continued)
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qIcd4— =1
@3C7- Ef
A3CE- 2
RACA- 3¢
@3CcC— 58
53CI—- RD
&3DE- 38
B30 BH&

SIDE— @@
E3pT- 98
aalis— @A
azl5- ae

HEDR- BT

WY

S5

DR &2

135

2E

=
hd

Plle i it}

[l =R =]

L=

AT I7

i

[

]
o

o

]

=
(%]

SOET

€3 SEC
2 gig a4 . v YALUE WO RRAHGES FROM @ TO 91

CALL SORET ROUTINE
T3R SART

FEFERT MUMEER OF TIMES SFECIFIED BY FRAMES

EEU FIMISH

LIR ®JIFFY.CTE . LORD CURFEENWT JIFFY CYCLE
WAIT CHF $JIIFFY.CTR , TEST FOR MEXT JIFFY

BEQ HARIT

P LOGF

LY READIMG DOME -~ MOYE MEDIAMS (CENTER YALLES)
TO LOQCATIONS "CoorD™ AMND “YoOOoRD"

FIMISH LDA FRAMES : LORD SIZE OF THBLE
L2F R - DIYIDE EY 2 FOR MEBIRH
THY o LORD NEDIHH OFFSET IM ¢ REG

LDBA <TELFTRY.% . LORD Y MEDIAM
TR YOOORD

LA #L. TRELEZ

STH $TELFTF

LIR #H. THELES

STH ¥TELFTR+{

LDA (TRLPTRY.Y @ LORD ¥ MEDIAH
=78 =C00en

COMWERT & COORDS TO COLWMH HHD Rl

L IR RC0oRD - LORL = MEDIAN

LS~ H niwinE gBY 2

LEE A DIVIGE BY Z AGRIN (JE. BY 43
TR CoL

LIF YCOOED i LORT ¥ MELIAH

L=F H LIYIDE BY Z

L=k H DIWIDE BY = AGHIN CIE. BY 45
STA RO STORE TH ROM

T EHCE TO BHZIC

FERFORM THSERT SORT 0OF READINGE IHTOQ
TRELE ZPECIFIED IH TELRTR

TERHZFER ¥ RES TO Y FEG
] C USIHG RmCOOFD AS TEMF ZTORAGE

[HELDDE ng #0 - HIT BOTTO

BEQ IHZERT 1€ 20, IMSERT

YEY . MOVE FOIMTER Lkl

CHMF STELRTRE:.Y © COMFBRRE TO MEXT EWHTRY

THY FESTORE FOIMTER

ECS [HEERY . IF Re=M. HEW EHMTREY S SLOT FOUMD

IEY MOWE IHDEX TO HEXT EMTRY

MOVE 4 TRELE ENTEY TO 44|

TR HCTIRD - TEMFORARILY SAVYE ACC

LIR £TBLPTR).Y

IHY + MOVE POIMTER FUORWARRD

ATH C(TELFTRE).Y

DEY i RESTORE POINTER

LDA SCOQRD : RESTUORE RCC

EEC

BECS [HELOOP C LOOF AGRIM
o OMEM YELUE-S FPROFER FLACE FOUMD - DROF IT IN
IHSERT STH C(TELFTE) .Y

RTS . FROM SORT

S REEFSRF RS R ERRAORS RN F IO ¥ SRR WO ORI Ok
#
# FESULTS STRRED HERE

IDHFD LB . ¥ OYRLME f@ TO &9)

Y CONET Y @ COVRLUE B T S0
coL LEY | © SCREEM COLUMM (e TO Z1)
(S LBY & . ZCREER ROM <8 TO 220

|5

SRR RREREEE RS F RN IO AP ROR A NOIOR N M O R
FRAMES JBY OV . MUMEER OF READIMGS TAKEN
TRELEZ EH
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The PET from A to D

The author describes two
inexpensive devices that can be
used to convert analog signafs
to digital form. PET
demonstration programs are
included.

John Sherburne
4418 Andes Dr.
Fairfax, Virginia 22030

The idea of connecting real-world sen-
sors to my PRT and capturing outside
data has intrigued me for a long time.
Unfortunately, finding a way to convert
analog sensor data to digital form can be
a problem. Commercial A to D con-
verters are too expensive for my limited
budget, and the build-it-yourself kind
are usually too complicated for my
limited talents. Recently, however, 1
found a technique that makes A to D
conversion simple and inexpensive. A
converter costing less than $5 can pro-
vide good results and can be constructed
in under an hout! The key is to make the
PET do most of the work.

The process of converting a real-
world value to a computer-usable form
involves scveral steps. First, the value
being measured must be changed into
some electrical form. This electrical
analog can be anything — voltage,
resistance, capacitance — as long as it
can be measured and made to change as
the real-world value changes. The most
commonly used scnscors are of the
voltage or resistance type. After the sen-
sor makes the conversion to electrical
forma, the electrical value must be
measured and put in digital form. Then
the digital valuc usually must be
mathematically converted into a stan-
dard scale of measurement. An A to D
converter can do all or part of the work
between sensor and the final result.

60

At one extreme, the converter can do
all measurement and scaling and pass
the result to the PET as a digital value
with 4, 6, 8 or more bits. The circuitry
required to do all of these functions and
to accornplish any required handshaking
can be quite complex.

Near the other extreme, the con-
verter may only change the sensor value
to 2 form that the PET can accept, and
let the PET do the work of measurement
and mathematical manipulation.

The latter method is far less expen-
sive, since the only external circuitry is
a single IC to convert the sensor changes
to a PET-acceptable form. The tech-
nique | have rried uses changes in the
sensor to control the frequency of a
square wave oscillator or multivibrator.
The square wave is then passed to one of
the PET user port pins. By using the
timer associated with the user port to
measure the duration of a single pulse of
the square wave, it is possible to arrive
at a digital value which represents the

original sensor measurement. This
digital value can then be manipulated in
BASIC to come up with a reading in
standard measurement units. The pro-
cess is quite simple and the results have
been encouraging in terms of both
resolution (the ability to distinguish be-
tween voltage or resistance values
which are close together}, and in con-
sistency (the ability to get the same
result on successive measurements of
the same value). 1 have used two dif-
ferent circuits to convert sensor changes
into frequency changes. They are the
7418235 and the NE555. Each has its
own advantages and disadvantages.

The 7415235 is a voltage controlled
oscillator (VCO}, while the NE555 is a
multivibrator. The 74LS235 provides
much better consistency than the
NES555 and it can be used with either
voltage- or resistance-type sensors. The
NE555 can only be used with the
resistance type. On the other hand, the
output (pulse width) of the NE555 is
linear with respect to sensor resistance,

GROUND T L L ond % vee o b isy
2Ly -Y_ 115 .
T TN D I I M M
FIN g 0.4 J-_--A—m G ¢ a3
p— . F“E%-Z—. Cexr @ Cext {12
SENSOR P, 8l e ke (i
\L———? Vs Vs 110;
E Gs Gs {9 :
e Bl e

Figure 1: Circult diagram for the 74LS235.
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With a
linear output, the resolution of the cir-
cuit remains constant throughout its
output range. Finally, the NE555 costs
much less than the 741.5235.

while the 74LS235’s is not.

The 74LS235

The 74L5235, made by Texas In-
struments, contains two separate VCOs
and costs about $4. The output of the
cireuit is a square wave with a frequency
determined by the voltage applied to the
Frequency Control (FC) pin, (pin 6 for
VCO 1 or pin 11 for VCO 2). The circuit
is capable of operating at frequencies
from .12Hz to 30MHz. The actual oper-
ating range at any time is determined by
a capacitor, Cexi, connected to pins 4
and 5 [or pins 12 and 13). For example, a
Cexe Of .4p [ will produce an gutput of
around 150Hz to 750Hz. Other pin con-
nections are:

Gnd — Power supply ground

Y, Y — Output of VCO, alternate
{inverse} output

Vs — Signal voltage, connect o V.

G. — Signal ground, conpect to Gnd

Vee — +5V power supply

Figure 1 is a wiring diagram for
measuring an external voltage with the
74L8235. A resistance can be measured
in the same way by connecting the
resistance between V. and the FC pin in
place of the external voltage. The output
curve of the VCO is shown in figure 2.
The horizontal axis is labeled frequency
but more correctly represents pulse
duration, the inverse of frequency. The
points on the curve are readings taken at
.25V increments from .5V to 5V. The
fact that the points are farther apart at
lower voltages means that the circuit
provides better resolution for lower sensor
voltages (or higher sensor resistances}.

A highly desirable characteristic of
the 74L5235 is its consistency of output.
If the circuit is calibrated and then tumed
off, it docs not need to be recalibrated
the next time it is tumed on. Figure 3
illustrates this consistency. The points
on the graph represent several trial mins
made over a period of days. Actual
voltage was measured by a voltmeter;
test voltage by the PET/74L5235. Ideal-
ly, the actual and test voltages will be
the same and all points will fall on the
45 degree diagonal. In fact, the largest
deviation between actual and test values
is .08V!

The NES55

When connected as shown in figure
4, the NE555 operates in the astable
mode and produces a continuous squarc
wave output. The shape of the square
wave is determined by R, and Rp. The
“putput low'’ portion of the wave is pro-
portional to Rp. The "output high'’ por-
tion is proportional to Ra+ Ry. The sen-
sor should go in the R, location and Ry
should be a resistor large enough
(typically 10K) to insure that the output
pulse stays low long enough for the
measurement program to detect the
chapnge in state. The output frequency
can be kept in a desired range by proper
sclection of Cexe. The relationship be-
tween Cey and the output is that the
output is designed to stay high for a time
equal 1o .69 x Cext X {Ra+Rp). Cext
should be chosen for a high-pulse dura-
tion of about 1 millisecond. For exam-
ple, if Ry+Rp=140K C¢y should be
about .0l f. The pulse duration of the
circuit is quite linear with respect to
sensor resistance and it thus avoids the
variable resolution problem of the
741.5235. On the other hand, it does not
have the consistency of the 7415235 and
should be recalibrated with each use.

| PET BONUS

Eigures 52 and 5b are oscilloscope
traces which show how the square wave
ourput of the NE555 changes as Rq and
Rp are changed. An interesting point is
that this relationship makes it possible
to measure both R, and Ry at the same
time. Ry can be measured by timing the
output low portion of the wave and R,
can then be measured by timing the out-
put high portion and then subtracting
the output low time from the output
high time. This makes it possible to
measure two sensors on a single user
port pin. A joystick, for example, can be
connected so that one potentiometer is
used as Ry and the other for Ry, on the
same NES555. This is a distinct improve-
ment over the use of the NE555 in the
monostable mode which requires three
pins. A suitable resistor must be placed
in series with the Ry potentiometer so
that the output low pulse does not get
too short to detect.

The Measurement Program

Timer T1 is used to measure the out-
put frequency of the 7418235 or NE555.
Here are the required steps:

1. Set tifmer T1 latch to the maximum
value, decimal 255.

2. Wait until the circuit output is low.

3. When the circuit output goes high,
start the count-down on T1.

4. When the output returns to low, stop
timing. The final timer value sub-
tracted from the original value is the
duration of the output high pulse of
the square wave.

You need to use asscmbly language
programming to be able to sample the

FREQUENCY

Figure 2: Output curve of the 74LS235.

TEST VOLTAGE

Figure 3: Consistency test of the 74L5235.
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output rapidly enough for accurate tim-
ing; but even with assembly language

the resolution capability of the process TO PET | 14 GND v

is limited by the fact that it takes 7 GROUND )

microseconds to check the output, find 2

out whether it is high or low, and then |TRIG

check again. Therefore, pulse duration TO USER 3

can only be measured in increments of 7 PORT —i o

microseconds or more. If the pulse dura- PIN C 4 ¢ RST

tion is considerably longer than this 7 | |
microsecond sampling time, resolution | G
should not be a serious problem. For {re- ‘ J
quencies above about 2KHz, however, it . R

could be 2 major source of error.

Figure 4: Circuit dlagram for the NE555.

The accompanying BASIC program

Joads an assembly language routine to  yhe statement: the top of RAM minus 254 and the last
measure output frequency. When the two bytes of RAM, respectively. The
program is run, it first makes the top PRINT 255 — PEEK(8190) + 256*  program assumes the circuit output is
256 bytes of RAM inaccessible to (255 - PEEK (8191)) connected to pin PAQ of the user port. A
BASIC. It then loads the assembly diffcrent pin can be used by changing
language rourtine into that space. After The program is written for the old  line 320 of the program to replace 001

the BASIC program has been run, ROM, 8K PET. For upgrade ROM, the with 27 for pin PAn. The program will
another BASIC program may be loaded  (op of memory address — bytes 134 and  return a timer reading of zero if the
over it. The assembly language routine 135 in Jines 100, 110, and 120, should be  timer limit of 65536 microseconds is
is entered with the staternent SYS  changed to 052 and 033. User port and  exceeded.

(7937]). After the assembly language roun-  timer addresses are the same for either

tine has been run, the final timer value ROM. For PETs with more than 8K In line 470, the program adjusts the
is stored in bytes 8190 and 8191 (low RAM, the values in lines 292 and 294 timer value to ‘‘correct’’ for the time
order byte, high order bytc). Since cach  should be changed to indicate the top previously consumed in checking its
timer byte is counted down from 255, two bytes of RAM. The SYS and PEEK  wvalue. Titter and other minor timing
the pulse duration can be returned with  commands should be changed to tefer to  problems are corrected by waiting until

16 K MEMORY $29.00

EXPANSION KIT :
For Apple. TRS-80 keyboard, Exidv, aund all
other syvsterus using 4116 dynamic rams or
cquivalent. All 1C¢ are prime Mitsubishi MK
41116-3.
] e 200 NSEC access, 375 NSEC eyvele
8 or 3% flexible diskettes eertified 1000 | ¢ Buorned-in and fully tested

wabash

I error free with manufacturers S vear limited | o 1 full year parts replacement guarantee I
warranty gn all 8 media. Soft sectorad in -
back® boxes of 10. 54" available in 10 Sector. ROCKWELL AIM 65
(Add $3.00 for plastic library cases) )
8" single sided, single density........00.820.95 4
BETA 32K BYTE EXPANDABLE RAM FOR : c‘ing:u s[éed. double dt\nsi(* 37.9-:)
8503 AND 6800 SYSTEMS ] double sided. donble denst 115.93 :

307 single sided. single density

AIM 65 KIM SYM PET S544-BUS el 1d ey
¢ Plug compatible with the AIM-65/SYM expan- | © \mgL\nu R "(cmm

.o 27.95 i
. 29.95 :

sion connector by using a right anple connec- AIM 65 with 1K ram $495.00
tor (suppliccd). \ 5 7
*  Memory board edge connector plugs into the 8" DIQK DRIVES f;%:\} 23\:"3;}::1;{\3'“ ?ggg:'))
B0 S4d ks Slilagaet BOLR, s . -3390.00 Professional AIM enclosire................. 169.00
s Cunnects to PET using an adaptor cable. NEC FD60 (donble \!(1((1) - 595.00 o B =
i o . Budget ATM enclosure. oo, 350.00
¢ Uses +3V only, supplied from the host com- Memorex MRX-101 87 Wrntho\lt T \(\1(. hard T R 4000
puter, disk drive, 10 megabytes......c...........82.000.00)  Sya{ onclosure... oo, 30,00

e Full doecomentation. Assembled and tested
boards are yuaranteed for one fall year. | TERMS: Minimum order $15.00. Minimum

l’urchﬁ P“;!“‘ is fug>' (elf{mﬁh:lc i board i | hipping and handling §3.00. Calif. residents = I =
relurned tndaimaged within k- add 6% sales tax. Cash, checks. Mastercard, OMPUT
i&};ﬁm:’clsd “".Lh ’:21’({ ::2:;3?33233 Visa and purchase orders from qualified fiems . C ER DEVICES
€40 w Mty - Tl - e | 1R and ingtitutions are accepted. Product availabili-
Bafti board, manual & hard-to-get parts...  99.00 ty and pricing are subject to change without "30 w.collln’ ﬂVE.
PET irterface kit. Connucts the 32K RAM board | yopice. : ORANGE CA 92668
toadK e SKPET ..o 3 69.00 | INTERNATIONAL ORDERS: Add 155 10 pur- v
chase price for all orders. Minimum shipping (1|4)633'1’8°
charge is $20.00. Orders with insufficient funds
Sec our full page ad in BYTE and INTERFACE | will be delayed. Excess funds will be returned mi ?
AGE. with your order, All prices are U.S. only. o .
= —
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Figure 5: Oscllloscope traces showing relationship of Ry, Ry and the output
waveform. At A, R, =Rp and the output Is high twice as long as it is low. At B,
Rz =0 and the high pulse Is the same length as the low pulse.

three consecutive pulse measurements
with the same value are obtained. if the

circuit is very jittery it may take a while 1@@ SL=FEEK:1357-1

to get three consecutive identical 119 FUKEL3S,SL
readings. The problem becomes more 1260 SL=206%SL+PEEK 1340 +1
severe with lopg pulse durations, i.e. 132 POKESS4853.@
frequencies below about 100Hz. Thus, 297 REM-—————-— MARIN PROGERM
TeSOIAKOn. G WATT S ALY the yRie 592 DATA141,254,831:REM  STR $1FFE
cstablish a desired operating range of
100Hz2 to 2000Hz. 294 [ATA142.255,031 :REN STX ®£1FFF
23€ DARTRIi¢ 3, a2 tREN LDY #sa:
3¢ DATRIBZ, 255 tREM LD¥ H$FF
The timer measurement can be 12 DRTRI4Z .06k, 232 :RENM STR #E244
reconverted to voltage or resistance 322 ORTAR1ES.Gal sREM LDA #$01
el 1 gL g ffi‘t‘t‘i‘fg > %30 DATRG44,079,232:REM  BIT 3ES4F
series of -measurements is fit to a 348 DATAZEE, 231 :REM BHE $FE
mathematical equation. The equation 2@ DATAB44 .A73 232 :REM RIT $E=4F
will be of the form Y = A/X + B for the 36 DATAZ4@ ,.251 :REM REGQ *FR
7418235 and the form Y = AX + B for 370 DRTARLI4AZ,A69 ., 2% tREH 3T FES4S
the NE5SS, With the table look-up = e iy = i
: 3@ DATRV44 @79, 2232 tREN BIT s$EZ4F
technique, a table of actual/test meas- . 1 =5 ;
urement pairs is kept in memory and an 380 DATRHZ®E, 251 :REM BHE $FE
unknown test measurement is found by 428 DRTR1V4.863,.232 1REM LOX $E245
comparison with the stored values. 412 DRATAL1ES, 864 :REHM LDA #3%$40
i ngmi‘ug]l; s Mo hamiar o 42@ DATAR44.@77,232:REM  BIT $E84D
a L vl = v ) W 4 e
the resistance or voltage reading to the 458 DATRz40.. a6 :REM BER $06
outside world value bcmg measured. 450 DRTR1&Z.opa FREM LO #saa
468 DATAR1E62 , 2 tREM LDA #Fac
47@ DRTAR240, Ges tREHM BEQ $aE&
4280 DRTRIV2.968, 232 :REM LDA #$ES44
Miscellaneous Notes 438 OATAHAZ4 sREM CLEC
568 DATH1IES . 213 tREM ROUC #FB0
The ground connections shown in S1@ DATAZ3& , 255,821 :REM CPx #1FFF
the cirenit diagrams assume that an ex- SZ@ DATRZVE, 196 sREM 8HE %C4d
;if:s‘i % 1o s e BV i S3@ DATAZ2QS.254,831:REM  CMF $1FFE
ond cassette interface. This source is E:? DHTHEQB_’ 131 :REM BHE $EF
commonly used although Commodore 238 DATR136 tREM DEY
does not recommend it. If the PET 560 DATA28S.139& tREM BNE s$C4
power supply is used, the IC ground =P DATRA9SE sREM RTS
neOeLrllrsldto be connected only to the PET s5a DATARI9S
3 ‘ i@ REM—————— LDORD ASSEMELY LANGURGE
A more complete discussion of the 1a1é RERD A
NE555 can be found in the TTL 12 If R > 259% THEH END
Gookbook by Don Lancaster (Howard 12308 FOKE SL.A

W. Sams & Co.}. 1 have not found a

similar reference for the 74L.52.35. 1940 SL= SL+1

185S@ GOTO 181
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Substitute Characters

By Loren Wright

The PET, unlike many home com-
puters, can display 128 different
characters on the screen at the same
time. For many PET owners, this
capability is adequate compensation for
the Jack of color or high-resolution
graphics. For most serious applications,
the convenience of manipulating screen
information in the form of characters is
VETY important.

The real bonus, though, is that there
are actually two different 128-character
sets in cvery PET, but only one of the
two sets can be used at a time. One set
has the full array of PET graphic
characters (POKE 59468,12}, while the
other provides lower case at the expense
of several graphic characters (POKE
594658,14). Many of us program pri-
marily in one of these two sets. Business
programumers need the lower case, and
gamc programmers need the graphic
characters. That other set remains un-
used most of the time.

What if you could change that dor-
mant character set to any set of 128
characters you want/ Let’s say you want
to type foreign language documents,
complete with umlauts and cedilles.
Your second character sct could include
these special characters. If you want to
display calculus equations, it would
help to have an integral or sigma
character available. Fortunately substi-
tute character ROMs are commercially
avajlable for foreign language and math
applications. The ROM includes the
standard character sct along with che
alternate math or foreign language ser.

West River Electronics R & D {P.O.
Box 605, Stony Brook, New York 11790)
offers a math character set ROM and a
foreign language ROM for $60 cach.
These substitute ROMs directly replace
the 24-pin character ROM. Only the
lower case (POKE 59468,14) character
set has been replaced; the graphics set
has been retained in its entirety. With a
Spacemaker you can switch back and
forth between the standard ROM and
cither or both of the West River
substitutes. (Sce figure 1 for sample
screen displays using these characters.|

West River Electronics now has printer
(CBM 2022, 2023, 4022} ROMs avail-
able with these character sets to match
the screen display.

This article is for those who have
special needs in a character set. Much
work is involved in planning your extra
character set, coding it and program-
ming an EPROM, so it is a good idea to
know what you want before you start.

The idea of substituting character
sets is nat limited to the PET. The VIC
has a configuration similar to the PET’s,
but it has the added capability of reading
a character sct programmed in RAM.
OSI and PET/CBM machines normally
read characters programnied in a mask-
programmed ROM called the character
generator. This ROM can be replaced
with an erasable ROM {or EPROM) pro-
grammed exactly to your needs. The
2716 EPROM has dropped considerably
in price in recent years, and EPROM
programmers ace now priced well with-
in the reach of most professionals and
many hobbyists.

The PET's character ROM can be
substituted dircctly with a 2716, In

o Elig= 19-<
f ) axy sinh
Iudu:ugn-l‘
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Figure 1: Forelgn language and math character sets for PET from West River Electronics.
(Photos of PET screen.)
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Figure 2: How characters are coded.
Binary Hex
0|00 0001 1100 1c
e ® 0010 0010 2
o e (® 0100 1010 4A
e o oo 0101 0110 56
® e 0100 1100 AC
® 0010 0000 20
o006 0001 1110 1E
0000 0000 00

order to substitute a 2716 for an OSI
character generator, though, you must
pull two of the 2716's pins {18 and 20)
out of the socket and ground them. Nor-
mally you would choose ope of the stan-
dard sets for half of the EPROM and
replace the other set with your own,
customn-designed character set.

How the PET Displays Characters

The PET screen holds 1000
characters in 4 25 x 40 array. Each
character is actually an 8 x 8 array of
little dots called pixels, which can be
either on or off to comply with re-
quirements of a particular character.
The information regarding which dots
arc on and which are off for a particular
character is stored in the character
generator. Since the image on the screen
deteriorates quickly, it is refreshed
every 1/60 second by the PET.

Every character position on the
screcn has a corresponding memory
location in RAM. These start at $8000
(32768}, and end at $83D7 (33767). Each
RAM location contains the PET/CBM
screen code (not ASCII) corresponding
to a character oo the screen.

To demonstrate this character
represencation switch to the graphics
character set [POKE 59468,12), move
the cursor to the upper left hand corner,
and type '""ABC012"’. Move the cursor
down one line and type ‘FORI=0TO5:?
PEEK(32768 + )j; NEXT’' and
<RETURN >. This displays the screen
codes for the six characters you typed on
the first line. The digits’ codes are the
samc as in ASCH, but the letters' codes
start at 1 rather than 65. Another way 1o
demonstrate the relationship of screen
and the display is to enter the monitor
and display memory starting at $8000.
Changing the contents of these loca-
tions will make instant changes in
characters on the screcn. OS1 machines
have different screen RAM locations and
a different (also non-ASCI character
coding scheme.
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After the proper character is looked
up in display RAM, the character
generator is consulted for the appro-
priate pattern of pixels, 2nd the electron
beam is turned on or off appropriately on
its way across the screen. Actually it's a
little more complicated than that, since
printing a line of characters requires
eight passes of the beam. The pixel pat-
terns for the first row of cach of the 40
characters in the line are displayed on
the first pass, followed by the second
row’s patterns, and ending with the
eighth’s. A character is not completed
until the eighth pass. Meanwhile, the
other characters on the line will get
completed, too.

Each character in the character
generator is coded by eight bytes: one for
each row of pixels. Within the byte, a 1
indicates that pixel wil) be on, and 2 0
indicates off. Figurc 2 shows an ‘@’ sign
enlarged so that the pixel patterns can be
seen. To the right of each row is the
corresponding byte in the character
genetrator, represented in both binary
and hexadecimal. You should see the
pattern cleéarly. Incidentally, ‘@’ is the
first character jn the generator ROM,
represented by the first eight bytes. The
next eight bytes represent the letter 'A’.

Big Letters

Physics professors at University of
California Berkeley lecture to wunder-
graduate classes of 100 to 600 students.
Many demonstrations, particularly in
clectricity and magnetism, require the
display of various meter readings to the
students. Projection analog meters, with
their low accuracy and limited ranges,
had been used for this purpose. Looking
for a way to display readings of our new
digital multimeter to 2 large class, I
went to the department’s  electrical
engineer. I expected to walk away with a
bank of large LED digits, but ended up
designing a character set {or the PET!

Two of the five lecture rooms we
used had large TV monitors, and we had
a pair of portable ones. The idea was to
use the PET to process the mcter
readings and display its s¢reen on the
lecture room monitors. However, even
with these large monitors, standard size
PET characters were unrcadable more
than a few feet away. We needed charac-
ters that were four or five times larger
than the normal ones, and the only way
to do it, short of serious hardware
modification, was to use four standard
characters to form one big character.

It is possible to design a set for this
purposc with relatively few inter-
changeable component characters, but,
as you can see, we cnded up with
something a lot better. Figure 3 shows
the components of a big ‘A’, with a stap-
dard ‘A’ for comparison.

These characters cannot be conveni-
ently used from the keyboard, since four
different characters are required for cach
large character disptayed. Also, exten-
sive repositioning of the cursor is re-
quired. It is therefore desireable to write
a display routine, preferably in machine
language.

Flgure 3: Comparison of standard and
“blg" letters.

jase = mEmsse 4§
DOSSPS_ DT Beeeel  CODTO000)

Figure 4: Sample of “Blg Letter”’

characters on screen. Small 1 and 2 are
standard characters.
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The one I wrote searched specifically
for the BASIC variables X, Y, and LS$
{for large string). X and Y determine the
position from the upper left origin, and
15$ the desired outpur in large charac-
ters. All of the capital letters and
numbers werc available, as well a5 a few
special purpose {physics| characters like
mu, rho, omega, small m, n, and z, and
small 0, 1, and 2. The latter were assigned
convenient keyboard representations,
such as shift ‘O’ for omega.

The machine language routine looked
up the component characters in a table
and displayed them with cursor controls
properly inserted. Of course BASIC pro-
gram listings are unreadable. That's
why you keep the other character set in
the ROM pretty standard!

High-Resolution Plotting

With this character set {we called it
PPLOT), you can plot a single pixel
anywhere on the screen. This is a little
misleading, though, since only one dat
can he displayed at a time in a given
character space. It is high-resolution
plotting, but of a rather low density.
This set is most effective when used in
the dynamic mode. That is, cach dot is
erased (if necessary) before the next is
plotted, and it appears that a single point
is moving across the screen. With a pro-
per machine language driver, you can
even do an imitation of an oscilloscope.
We used it in the classroom for drawing
circles, ellipses and electric potential
lines.

Since only 64 characters are required
o represent the 64 possible positions of
a single dot within a character, all the
letters and numbers can retain their
original positions. It is important,
however, to keep all 64 together in a
logical order, so that the display soft-
ware is easy to write. As a result, some

Figure 5: Sample of PPLOT characters.
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of the characters used to display origins
and axes had to displace some of the
purnctuation characters.

200 x 80 Resolution Plotting

In the normal PET graphics character
set, all 16 horizontal and vertical line
characters are available, This means
that you can plot with the horizontal
lines and achieve 40 x 200 resolution (8
lines in each of 25 characters]. This
character set increases the horizontal
resolution from 40 to 80 by using, as
characters, all the possible combina-
tions of horizontal lines which are half
the width of a character. There are 81 of
them, including the 17 where half or all
of a character is blank. I already had a
routine to plot with the fill-width
horizontal limes which 1 called
‘HPLOT', so a logical name for this
character set was 'FPLOT' since the
lines are only ‘F’ a character in width!
The appearance of a plotted curve is con-
siderably Dbetter than the equivalent
HPLOT version, and much better than
the QPLOT version (quarter boxes).

Again, it is important that all 81
characters remain together and in a
logical order. This does foul up the ap-
pearance of BASIC listings somewhat,
since allocating a continuous nin of &1
characters without touching the letters
or numbers is impossible. Programming
in this character set is a bit more of a
challenge, since you must look ahead to
find out what's already in the position
you want to plot. I wrote a machine
language routime to handle this, with
the BASIC variables X and Y as input.

More Ideas

One project {never completed) in the
clectronics shop of University of
California Berkeley physics department,
involved using the PET to lay out
printed circuit hoards on the PET
screen. The board could be larger than
the sereen, and it could be flipped over.
When the layout was completed, it was
outpuct to a digital plotter, which drew
the pattern on paper or directly onto the
PC board. A very large special character
set was required for this.

To get 256 different characters on
the screen, a hardware change was made
which resulted in the sacrifice of reverse
field. Many people will want to add
characters for tanks, robots, or space
invaders. Musical notes, drafting sym-
bols, and many other special characters
are possible.

MICRO - The 6502/6809 Journal

Figure 6: Sample of FPLOT characters.
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Programming Considerations

If you’re going to use your character
set from the keyboard, give a lot of
thought to which keys will be used.
There's no point in having characters
available which you can't find! Remem-
ber that the space is a character, even if
it has no pixels on.

Graph paper is very handy for design-
ing the characters. Or, you could use a
modification of Roger Crites’ character
dictionary program {MICRO 37:11]. The
printer characters he used ar¢ 5 x 7 and
were stored in columns rather than rows.

Finally, 1 can't overemphasize the
value of good, continuously updated
documentarion.
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On The
X Built-in
Display

PET/CBM '2000/3000/4000 Series

$275.00*

Select either . ... .. BOx25ord0 x 25 .. ..., display format

From the keyboard or program

Features the same memory map and subroutines from the Basic ROMs (specify
which version of Basic when ordering]* *. for standard programming. You also
gain the use of 1023 extra memory locations in the 40 column mode, or 47
extra locations in the 80 colurmn Mmode. (These iocations are available only to
machine language programs, or peek & poke from Basic).

Displays the full, original character set. including graphics characters in either
mode.

All utility sofotware, firmware, like Toolkit™. Dos Support [Wedge], Extra-rmon, etc.,
is compatible in both modes of operation.

The complete enhancement consists of: 1 dual 24-pin socket [one socket for the
40 column screen editor, and one for the 80 colurmn screen editor), and s circuit
board that replaces the existing screen HAM. Each circuit board is registered
to the original owner. There is also an 80 column reference ROM that plugs in
one of the expansion sockets (specify the address when ordering). An option
board is available [$25.00} that allows the ROM to be used with sny other 2K
ROMM, in any of the expansion sockets.

Available from your local dealer or:
EXECOM CORP.
1801 Polaris Ave,
Racine, WI 53404
Ph. 414-832-1004

* Plus appropriate installation charges. This requires some circuit modification.
[available from the factory for $75.00 plus shipping]

* »|f power-on Mmessage = ### COMMODORE BASIC ### you have 3.0 Bsasic.
[Available only for Basic 3.0 & Basic 4.0 at the present).
PET™M& CBM are trademarks of Caommodore Business Machines.
We will ship via Master Charge, VISA, C.0.D., or pre-paid.
ToolkitMs a trademark of Palo Alco IC's, Inc.
Instaliation may void your Commodore S0 day warr.
The ExecormMboard is guaranteed for 1 year.
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The 6809

and the $-50 Bus

Editorial note: The author presents a brief history of the 5-50 bus and a list of supporting manufacturers. Those
listed under ' Major Hardware Manufacturers’” and ‘‘Support Manufacturers’” are only those which relate to the §-50
bus. Other bus systems are supported by Motorola (the manufacturer of the 6800 and 680%) and by Radio Shack in its
TRS-80 Color Computer. The Computerist supports the KIM-d bus, a standard in the 6502 world. and there are
numerous manufacturers supporting the $-100 bus system. The software available from the manufacturers listed is

relatively bus-independent.

Dale L. Puckett
14753 Endsley Turn
Woodbridge, Virginia 22193

I was happy to see MICRO Editor Robert
Tripp decide to publish information
about the Motorola 6809. I am also glad
that he has given me the opportunity to
share information about 6809 systems
with MICRO rcaders.

I switched over to the 6809 from the
6800 about 18 months ago and 1 now
find it very hard ro go back. Don't gert
me wrong, the 6800 is not difficult to
program, it's just that the 6809 is much
easier to work with.

When [ started using the 6809, my
programs became about 30 percent
shorrer and ran about 30 to 40 percent
faster. I wound up with a much better
product and had less work to do.
Features like the auto-increment in-
structions make routine programrning
chores a2 breeze. And, position-inde-
pendent code is so easy to generate that
you really don't have an excuse for not
writing state-of-the-art programs.

This article will deal with equip-
ment and softwarc that is already
available in the 6809 world. Hopefully,
it will help you decide to start using this
excellent processor right away.

Dale Puckett is a professional writer who
contributes regularly to Info World and 68
Micro Journal. He owns 6800 and 6809
systems, and is the author of several
software packages available from Frank
Hogg Labs.

68

Major Hardware Manufacturers

Southwest Technical Products
219 West Rhapsody

San Antonio, TX 78216
512-344-024)

GIMIX, Inc.

1337 West 37th Place
Chicago, IL 60609
312-927-5510

Midwest Scientific Instruments
220 W. Cedar

Olathe, KS 66061
913-764-3273

Smoke Signal Broadcasting
31336 Via Colinas
Westlake Village, CA 91361
213-889-9340

Percom Data Company, Inc.
211 North Kirby

Garland, TX 75042
214-272-3421

Support Manufacturers

Thomas Instrumentation
168 Eighth Street
Avalon, NJ 08202
609-967-4280

Boaz Co.
Box 18081
San Jose, CA 95158

MICRO - The 6502/6808 Journal

Products

complete computer systems
disk systems
terminals

complete compurer systems
disk systems
memory mapped video boards

complete computer systems
disk systems

complete computer systems

disk systems
various CPU and memory
mapped video cards

modem card
motherboard and memory cards
memory mapped video board

dynamic memory card

(continued)
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The Standard Bus

We should look first at the roots of
the 6809. To do this, we must go back to
1974 and meet a San Antonio business-
man named Dan Meyer. During that
year his company, Southwest Technical
Products Company (SWTPC) started
building an inexpensive microcomputer
based on a design supplied by Motorola.
It used a 6800 microprocessor and
featured what the company called the
$-50 bus.

Over the past seven years that bus
has become a standard that is supported
by a dozen major manufacturers and
software houses. A few dozen more
companies arc on the bus now, supply-
ing peripherals and writing applications
software.

There is a good rcason for the
popularity of this bus, and it is one you
should consider when: you think about
moving up to the 6809. Any board
designed for the standard $-50 mother-
board will run in a box built by every
other manufacturer. Until very recendy,
even the I/0O addresses and monitor
jump tables were the same on all the
machines. Still, there is only ome
maverick. This 1s important because it
allows software written for one brand of
machine to run on the others with no
patching.

The $-50 manufacturers really
started getting it together at several
computer shows in 1980. It began at the
West Coast Computer Raire when they
adopted the slogan, ‘'Take the S-50 Bus
— the Choice is Great!”' Then at
Philadelphia in August, fifteen S$-50
exhibitors got together and rescrved a
large area of the show exclusively for
§-50 preducts. They alsa set up a mini-
auditorium and presented speakers
describing the features of all the new
hardware and software. Everyone in the
crowad got his or her questions answered.

The Philadelphia gathering was the
idca of Richard Don, president of Gimix,
Inc., in Chicago. He says it best.

Pcople assume that the S-100 bus is
better because there arc more
manufacturcrs on it. But they don’t
realize that many of the companies
define some of the bus lines dif-
ferently. This creates a number of
different §-100 buscs. There is only
one S-50 bus.

Don also noted that the S-50 bus has
better development software and irts
operating systcms are superior to those
available on other buses. A quick trip
around the exhibit area in Philadelphia
proved his point. Applications packages
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were already appearing at several booths
— a direct result of the ease of program-
ming the 6809.

The 6800 chip got a bad name early
in the competitive game because of its
first BASIC interpreter. It was an ex-
cellent language and even had ten-digit
precision while everyone else was set-
tling for six. It was cheap too, {only $10
for the 8K version), but it was slow.

Because this BASIC was slow every-
one thought, {or at least thase who lived
to program in BASIC), that the 6800 was
a slow processor. Those who were
faithful to the S-50 bus got in the last
word though when Technical Systems
Consultants {TSC) released thewr 6800
BASIC. It turned out to be the fastest
BASIC on any 8-bit processor. The 6809
version released a year later was even
faster {by 30 percent).

When the 6809 appeared, . things
seemed to come together for the S$-50
crowd. The processor is fast, powerful
and lends itself to multiprogramming
and multitasking. Yet, it is still simple
to use and to understand.

There are now S-50 systems with as
little as 4K of memory and others with
as much as 384K. You can find hard
storage units holding several dozen

megabytes and systems that will sup-
port a Jarge number of users.

$-50 systems have always had a
ROM monitor and have worked with z2n
external CRT terminal. Now, most
manufacturers also sell video boards,
and you can put together a system
which will fit in one box. At the same
time, the system is expandable. As long
as you have slots left on your mother-
board {some bave as many as 15 slots)
you can add memory or peripherals to
your heart’s content.

At this point, a survey of the major
hardware manufacrurers of the S-50 bus
is in order. SWTPC is still in business.
They sell 6809 computers ranging from
kits with 8K of memory, to assembled
and tested units containing 256K. They
also sell 5%-inch disk systems that will
store from 720K to 1.4 million bytes on
two drives, a2 dual drive 8-inch system
featuring a direct memory access con-
troller, and a Winchester-type hard disk.
SWTPC's 8209 and 8212 terminals have
become standards in the 68XX world.

The Cadillac of the 6809 world is the
systemn sold by Gimix, Inc., in Chicago.
Richard Don has nicknamed his main-
frame ''The Classy Chassis'’ and not
without good reason. It has a 25 amp
constant voltage power supply for full

CBM/PET? SEE SKYLES ... CBM/PET?

PET? SEE SKYLES ... CBM/PET? SEE

/NGO """ STTAMS 33S ¢13d/INFGO "

‘““They laughed when I sat down
at my PET and immediately pro-
grammed in machine language. ..
just as easily as writing BASIC.”

With the new Mikro, brought to you from England by Skyles

Electric works, always searching the world for new products for PET/CBM owners. A

4K machine language assembler ROM that plugs into your main board. At just $80.00 for

the Mikro chip. it does all the machine language work For vou; all you have to do s start

laying down the code.

The Mikro retains all the great sereen editing features of the PET. . .even all the Tootkit

commands. (If you own a Toolkit, of couzse.) Sit down and write your own machine

language subroutine. The program vou write is the soyree code vou can save. And the

machine language montitor saves the object code. The perfect machine languapge answer

for most PET owncrs and for most applications. (Not as professional as the Skyles Macro-

TeA. ..not as expensive, either.)

A great learning expericnce for those new 1o machine Janguage programming but who

wanl 1o master it ¢asily. Twelve-page manuval included but we also recotnmetd the book,

6502 Assemibler Language Programming.' by lauce A. Leventhal at $17.00 direct

from Skyles.

Skyles goarantees your satisfaction: i vou are not absolutely happy with your new

Mikro, return it (o us within ren days Yor an immediate, full refund.

Skalex Mikro Machine language assembler

502 Assembler Language Programming’* by Levenihal

Shipping und Handling (USA/Canara) $2.50 (Europe/Asia} $10.00
Cafiforniu residents must udd 6%/6%: % sales tax, as required.

/'-\

Skyles Electric Works
231E South Whisman Road
Mountiin View, Califorria 9404)
(415) 965-1735

Visa/Mastercard vrders: call (olifree
(800) 227-9998 (except California).
California orders: please call (415)
965-1738.
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protection from brownouts, a 15-slot
motherboard, and is packaged in a
heavy-duty aluminum cabinet. Every
card in the GIMIX system is commpletely
decoded and may be addressed quickly
with built-in dip switches.

The GIMIX memory boards are fully
decoded to use the four extended address
lines on the $-50C bus. This allows you
to address them anywhere in the first
one million bytes of memory. Gold con-
nectors are used on every board, and
every card is guaranteed to run at 2 Mhz.
The GIMIX 80 x 24 video board is the
most versatile on the market, and when
used with a good word processing
package like Bob Bundy’s Stylograph, it
makes writing very easy. Don's latest
addition is a 64K memory card which
uses CMOS RAM, It comes complete
with a battery back-up and will hold
your data for several months.

Other major hardware manufac-
turers of the $-50 bus include Smoke
Signal Broadcasting in Westlake Village,
California, Midwest Scientific in Olathe,
Kansas and Percom Data Company in
Garland, Texas.

Midwest Scientific was one of the
first companies to introduce a disk
system for the bus. They entered the
field in 1976 with an 8-inch dual drive
system and have been adding to their
product line ever since. They provide
full software support and sell a Jine of
application packages for businesses.

The popular BFD-68 disk system
was the catalyst that got Smoke Signal
into the 5-50 business. A few years later
this triple drive system had cvolved into
the Chieftain, 2 complete microcomputer
with 32K of user memory and built-in
disk drives. The latest entries from
Smoke Signal include a 6809 CPU card
and a double-density disk controller card
that will let you store 366K bytes on one
5-inch floppy disk. Smoke Signal is the
only major supplier that has moved its
I/0 slots from the set of standard ad-
dresses used by all other companics.

Percom's main business is in the
5-and 8-inch disk market. But the com-
pany does supply a motherboard and
both 6800 and 6809 CPU cards. They
also sell a video display board called the
Electric Window.

There are a number of smaller com-
panies around that sell motherboards
and inexpensive components. Two of
them, Thomas Instrumentation in
Avalon, NJ, and ''fcbe’’ in York, PA, can
supply anything you need to build a
custom system.

70

Support Manufacturers

Febe Group

51 Hamilton Ave.
York, PA 17404
717-854-0481

Star-Kits
P.O. Box 209
Mt. Kisco, NY 10549

Microdyne

P.O. Box 1707
Greenville, MS 38701
601-335-9321

JPC Products Co.

12021 Palsano Ct.
Albuquerque, NM 87112
505-294-4623

Hazelwood Computer Systems
7413 North Lindbergh
Hazelwood, MO 63042
314-837-3466

Wave Mate, Inc.

18005 Adria Maru Lane
Carson, CA 90746
213-532-4532

F & D Associates

1210 Todd Road

New Plymouth, OH 45654
614-592-5721

Compuware Corporation
P.O. Box 2710

Cherry Hill, NJj 08003
609-428-2309

Digital Research Computers
P.O. Box 401565

Garland, TX 75040
214-271-3538

Digital Service and Design
P.O. Box 74]

Newark, OH 43055
614-366-6314

Newtech Computer Systems
230 Clinton Street
Brooklyn, NY 11201

Peripheral Technology Assoc.
290 Lamplighter Lane
Marietta, GA 30067

Optimal Technology, Inc.
Blue Wood 127
Earlysville, VA 22936
804-973-5482

Southeastern Microsystems
P.O. Box 293

Conveyers, GA 30207
404-922-1620
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Products

motherboard with power
supply and case

single board 6802 computer
software

active bus terminator

tape units
cassette interface
analog/digital converter board

high resolution video graphics board

Stand-alone 6800 computer
with video terminal and disk
drives

single board computers
memory mapped video boards
and various CPU cards

D

hardware calendar and clock
with interval timer

RAM memory

memory cards

music and
analog/digital cards

disk controllers

EPROM Programmer

dynamic RAM cards
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Thomas has an impressive new card
on the market that will give you an auto
answer/originate modem using the Bell
103 standard, a real time clock, two
serial ports, two parallel ports, and
automatic telephone answering. The soft-
ware supplied will also give you auto-
matic dial pulse or touch-tone dialing.

Major Software Manufacturers

AAA Chicago Computer Center
120 Chestnut Lane

Wheeling, IL 60090
312-459-0450

Roberts Control Equipment
3640 Western Road, Unit 3
Weston, Ontario M9L 1W2
Canada

716-631-8178

Software

No matter how good the hardware,
you can’t do anything without the soft-
ware to run it. This, too, is a big plus for
the 6809 user. Just as the manufacturers
chose to stick with the same bus defini-
tion, most of the software houses stuck
with one disk operating system.

Blue Hat Software Co.
Box 4127

Flint, MI 48504
313-738-2863

FLEX, written by Technical Systems
Consultants, Inc., in Lafayette, Indiana,
became the standard on both the 6800
and 6809 systems and is whole-
heartedly supported by all but one hard-
ware manufacturer. This common
operating system has given independent
software houses a chance to write
software that will run on any manu-
facturer's  equipment, including the
Motorola Exorcisor.

Technical Systems Consultants
Box 2570

West Latayette, IN 47906
317-463-2502

Microware Systems Corp.
5835 Grand Avenue

Des Moines, 1A 50304
515-279-8844

Frank Hogg Laboratory
130 Midtown Plaza
Syracuse, NY 13210
315-474-7856

TSC has just released a new genera-
tion of operating system for use on 6809
and 68000 systems. Called UniFlex, it is
a multiuser, multitasking system simi-
lar to the Bell System’s UNIX. It uses a
hierarchical file system and device-
independent [/O. Since it requires a
minimum of 96K of memory, TSC con-
tinues to support FLEX for single user
systems.

Alford and Associates
P.0. Box 6743
Richmod, VA 23230
804-320-6722

Products

teXt processor
plus some hardware
and mailing list program

dynamic RAM cards

DOS for Percom disks

disk operating systems
BASIC, Pascal, C, and
application programs

0S-9 disk operating system
BASICO09, Pascal and various
Systems programs

FORTH, job control program,
data base management program,
remote terminal program,
English text analysis and
artificial 1otelligence demo

screen editor, real time TREK

{continued}

6809 SYSTEMS (@ 6809 SYSTEMS ()

Featunng the GIMIX maintrame with 30 amp C V ferro-resorant power sippiy. feen 50 ma wng aight 30 pin siot Mother Board.
2 M=z CPU with time gl day clock & daltery back-up, 1K RAM: 6840 programmadle fimer, prawsions o 95114 or 8412
Ariihmeyc oréeessars. anid 4 PROM/ROM/RAM sockels hat can ho'd up to 32KB of momitor or user software

VARIETY: you can have 32KB. 56KB. 128KB ana up of slatic RAM Yo canuse 3 " and/cr §  disk anves smgie o7 deudie
density, singie o double 51080, and single or couuie trackiny with GIMIX aisk cartrolless You have a wide ehoce of senial of
parallel 170 caras

Fardware row or 10 1ne [uture 10 this SS50 Liss strucluree system frem GIMIX or alher S50 bus compafitie manufaclurers
SOFTWARE VERSATILITY: GIMIX sysieins can vse TSC'S FLEX of UNIFLEX and MICROWARE'S 0S-9 gperaling systems A wide
variely of soflwarg 4rid Janguages is av e lor thesa sysiemss.

QUALITY: Al boards are ascembled. burred-in. ang fested and fezlure GOLO PLATED BUS CONNZCTORS. Only top quaily com-

o

Flex dnd LUn

Lt}

2na all recessary insteuchon ana cocursentation
GIMIX designs, manuleclures sra lests 1n-houst 1hesr complete fine ol products Complete systems are avar'able [0 i your
neecs Fiease cantatt the tactory If you have any Specidi reguizemsnls

6809 SYSTEMS (\ 6809 SYSTEMS

EXPANDARILITY: You can add memery, 1/0s, Vioeo ¢ Graghics caras. Ariltmens processors atadional dive capacily. ano other

For luritsr inforsiation DG anly Drechires contact

GIMIEX

Ths Company that delivars

OuaNty Eigeleonic proBucts since 1975,
1337 WEST a7wn PLACE, CHICAGOQ, IL 80609
(312) 927-5510 TWX 910:221:4055

GIMIX® et GHDST

e Teosiered [fademars

of GIMIX e

porenis are Used and all bodras are fuliy Buftered Tof maximuin Syslem expansion Al DIArds coms complete willt Bus Ccrnectars
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On the 6809, FLEX may be getting
some very stiff competition from a new
operating system written by Microware
Systems Corporation, of Des Moines,
Iowa. OS-9 also uses UNIX-like files and
is a real-time, multitasking hardware-
dependent system. It comes in two ver-
sions: Level One, which requires 32K to
56K of memory, and Level Two, which
is designed to use up to a million bytes
of memory on a system with memory
management hardware. Both OS-9
systems give you complete timesharing
capability and a device-independent 1/0
that can handle almost any number and
combination of devices, ranging from
5%-inch floppies to Winchester hard
disks, and from standard serial and
parallel ports to memory-mapped video
displays.

0OS-9 was written by Microware,
under a contract with Motorola, to pro-
vide an operating system to support the
company's BASIC09. This compiler/
interpreter will run standard BASIC pro-
grams or slightly modified Pascal code.
It contains all the control statements
needed for structured programming and
gives you defined data types and com-
plex datg structures.

Frank Hogg Laboratory in Syracuse,
New York, has become the major inter-
national distributor of applications and
systems software for the 6809. Hogg
presently supplies all programs for the
FLEX system, but will soon be adding
08-9 formatted disks.

Hogg also sells 2a FORTH interpreter
that is totally compatible with FLEX
systems. It even uses standard FLEX for-
matted files instead of the hybnd
FORTH file design. It is very fast, con-
tains an excellent full screen editor, and
is shipped with a 400-page manual that
will soon become the basis of a book
about FORTH released by a major
publisher.

Another Hogg program that is very
popular is DATAMAN, a complete
Database Management System. It is one
of the most complete packages on the
market and is made uvp of 16 meou-
driven programs. It allows, among other
things, any number of fields and any
number of bytes in a record. Many DBM
programs limit you to 254 bytes or one
sector per record. A companion package
called DATARAND converts DATA-
MAN sequential files into fast random
access files which use hashed keys.

Hogg also features a Job Control Pro-
gram thart lets you automate your S-50
bus computer’s operation, an intelligent

Software Manufacturers
Computerware Software Services
1512 Encinitas Blvd.

Encinitas, CA 92024
404-483-1717

Talbot Microsystems
5030 Kensington Way
Riverside, CA 92507
714-781-0464

Tallgrass Technologies Corp.
7623 West 86th Street
Overland Park, KS 65212
913-381-5588

Dugger’'s Growing Systems
P.O. Box 305
Solana Beach, CA 92075

MicroPower

1418 West Thorndale
Chicago, IL 60660
312-989-8585

Micropi

2445 North Nugent
Lummi Island, WA 98262
206-734-8248

Micro Works

P.O. Box 1110

Del Mar, CA 92014
714-942-2400

Washington Computer Services
3028 Silvern Lane

Bellingham, WA 98225
206-734-8248

Hemenway Associates, Inc.
101 Tremont St.

Boston, MA 02108
617-426-1931

HHH Enterprises
Box 493

Laurel, MD 20820
301-953-1155

Mark Data Products
23802 Barquilla

Mission Viejo, CA 92691
714-768-1551

Omcgasoft

P.O. Box 70265
Sunnyvale, CA 94086
408-733-6979

Programma Intemational
3400 Wilshire Blvd.
Los Angeles, CA 90010

Software Dynamics
2111 West Crescent
Anaheim, CA 92801

Application Services Company
P.O. Box 12227
Wichita, KS 67277
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Products
operating systems
BASICs

tFORTH
firmFORTH

complete UCSD Pascal system

small C compiler

Juggler, a graphics game

PILOT, and BLITZ screen editor

editor debugger, monitor and
disassembler for TRS-80 color
computer

RMS data base management
system

systems software

SPIRIT, a FORTH-like
language and various hardware
systems

various adventures

Pascal compiler

SPL/M compiler

and PIE editor

disk operaring system
and BASIC compiler

Adventure for 6800 and 6809
(the original version)
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terminal program, 4 clever program that
analyzes your English text and an in-
teresting artificial intelligence demon-
stration program called ESTHER which
will amaze your friends for hours. Hogg
is adding applications programs almost
monthly, and plans to release a spelling
check program this fall.

Box 238

Other Systems

Angd, if a truly standard bus isn’t
enough to lure you into tihe 6809 world,
the big names are coming. Sony is said
to be working on a 6809 computer, and
Canon is reported to be building two
models, one designed to compete with
Tandy’'s TRS-80 Color Computer. Apple
is rumored to be working on a 68000
design, and Commiodore has announced
the Super PET (or Micro Mainframe)
which adds a 6809 card to the 6502-
based machine.

A listing of all the major manufac-
turers and software houses is provided
here to give you a head start in your
search for a 6809 system. I have listed
each firm’s major product and, where
available, have provided the telephone
numbers.

England

Software Manufacturers
Sonex Systems

Universal Data Research, Inc.
2457 Wehrle Drive

Buffalo, New York 14221
716-631-3011

Computer Systems Center
13461 Olive Blvd.
Chesterfield, MO 63017
314-576-5020

Dynasoft Systems Ltd.

P.O. Box 51

Windsor Jct.

Nova Scotia, Canada BON 2V(
902-861-2202

Lucidata,
P.O. Box 128
Cambridge CB2 5EZ

Products

Stylograph interactive word
processing system

Williamsville, NY 1422]
716-634-2466

Data Base Manager

Westchester Applied Business
Systems

P.O. Box 187

Briarcliff Manor, NY 10501

914-941-3552

Data Base Manager

disassembler for 6800 and 6809

tiny Pascal

Ltd. Pascal compiler for 6800/6809

AICRC"

¢ Your Apple too slow?

Not anymore...

Now you oo can write 6809 progroms for your Apple Il that are
DOS 3.3 comparble. But you don't have to stop there, you can
also program your Apple II's 6502 and the 6809 of THE MILL 1o run
SIMULTANEOUSLY.

THE ASSEMBLER DEVELOPMENT KIT including THE MILL, is o full
fearure ossembier, designed to use the text editing sysrerm of your
chotce. The systeen wili also boosr your compurer programming
producnvity, since the 6809 is roday’s eosy to teasn and progrom
compurer. Take cdvantoge of the 8-bit 6502 ond the 16-bit
abilines of the 6809 running at the some me, creare your own
MULTIPROCESSING ENVIRONMENT on the Apple I

Pu THE MILL inio your Appie Il ond ger power. pedformonce and
price maiched by no orher personol computer. STELLATION TWO
offers a full 1 year warranty ond o 60 day money back guatoniee.,
if you're not compierely sotisfied with the pawer of THE MILL

Shop oround. then compare the service, quality, priceé and
power of THEMILL Take rhis od 10 yout local Apple Dealer ond see
the eadiess possibilines of adding THE MILL 1o your Apple Hl.

THE MILL ranstorens the 8-bir Apple |l
into a computer thar acrs like a
16-bir machine. THE MILL hos
un:que hardware fearures thor
- pecrnit the 6309 o rus at full
speed (1 megaoherz) and
allow the 6502 to run ar
20% of irs normal
speed —
Ry AT THE SAMETIME!
Find out about R
THE MILL and get
involved with the
homest tem on the
personal compurer
market today. 3
No existing personal computrer
cangive you the power, N
performance ond price of THEMILL'S g
6809-6502 combinaton.

Apple Il
; 1§ @ rodermark
for Apple Computer InT

PO. BOX 2342 -n4
SANTA BARBARA. CA. 93120
(803) 966-1140
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COMPUTER SYSTEMS CONSULTANTS, INC.
1454 Latta Lane, Conyers, GA. 30207
Telephone 404-483-1717 or 483-4570

SOFTWARE DEPARTMENT
{ALL PROGRAMS PROVIDED IN SOURCE ON DISK SPECIFY 57/8")
SUPER SLEUTH Disassembler System {for FLEX" systems) 8 89 00
—runs an 6800179, analyzes 6800/1:/5/9 and 6502
—easy (o use. sell-instruclive, witn 42-page manual
—automalic labels. optional FCB. £CC. FDB's
—input binary fife from disk or Irom memory
—memory changas 1o progsam Ihry {ull:screen editor
—oulput disk file may be source or new tinary file
—Ccommancs from menu of (torm and to disk lile
—generales FLEX" and user-delined names
—imnciudes assembler language XREF program
—conlac! SMOKE or CER-COMP Tor non-FLEX " systerns
2-80/8060/8065 Disassembler (Simular to SLEUTH)
—runs on 6800/1/9, anrlyzes Z-80/8080/8085
68900/1.66805, 6502.Z-80.A080/5 Cross-assemvlers
—macro sels for TSC 6809 Macro Assembler
FULL-SCREEN FORMS DISPLAY ‘or TSC 6809 X-BASIC
—dispiay and edit for lerminals and video gisplays
—complete cursor coniroi for screen ingutiocipul
—inferachve forms generator:documentor orovided
FULL SCREEN MAILING LIST System lor TSC 6809 X-BASIC
—lull screen updale ard seleclhion 10 ptinl of 1abels
TABULA RASA Tabular Calculahon Program
—similar 1o VISICALC (T M Sersona: Software)
TSC BASIG Rasaquencng ang XRAEF Programs
—processas TSC BASIC. X-BAS(C. PC. XPC programs
—partia’ and blank-resequence caoabrilities
—alphaoetizad xrel of all variables and BASIC verds
TSC X-BASIC DISK SORT!MERGE Generalor $ 2800
—generatas T8C XPC BASIC soriymerge programs

HARDWARE DEPARTMENT

(ALL BOARDS BARE WITH FULL DOCUMENTATION PROVIDED)

EACH § 56 C0

ANY 3 e AP103

$ 10000
$100 00 AP101
AP102
AP103
AP104
AP105
R5201
RS202
RS204

Appte Il with Single Disk Drive

Appte Il with Double Disk Drives

Apple 11, 9 inch Monitor & Double Drives

Apple #/, two additional Drives & Silentype 139
12 inch monitor plus accessories 99
TRS-80 Moadel |, Expansion Unit & Drives. ...
TRS-80 Monitor or TV set

TRS-80 Model lll

$ 2500

170 SELECTRIC INTEAFACE BOARD (seral or parallel) § 3500 i
—ASCII {TTL or AS-232 CTS) 1n. 26-50v solenaids oul RS205 Radio Shack Color Computer
55—52070\5';g%%wghagorvaspondence vall codes $ 1500 P401 Paper Tiger 440/445/460

: -WRA ARD {52-16 pin equivalent) S 2500 P4g2 ntronics 730/737 - Line Printer WIV
$8-30 WIRE-WRAP BOARD [32-16 pin equivalent) S 1506 p:ga ge MX70 MX80
§S-30 DUAL, ACIA BOARD (medem control + Baud sate gen| < 3000 pson or
$3-50 FRONT PANEL DISPLAY BOARD i 26 decoded LtEDs) S 1000 CC90 Matching Attaché Case

VISA and MASTER CARD praferrect account. axp data, phone no
US funds only: Add 7.5% (15% Foteign) for postage & handling
For Catalog or gealer discoun! information contact Bud Pass
'FLEX is a lrademark of Tachrical Systems Consuliants

compurer Case company

5650 INDIAN  MOUND CT. COLUMBUS. OHIO 43213 (614) 868-9464 %

Z-FORTH IN ROM by Tom Zimmer
510 10 times taster than Basic. Once you use it, you'll never go back to BASIC!
source listing adg

OSI FIG-FORTH True fig FORTR model for 0S65D with fig edilor named files, string
package & much more
TINY PASCAL Operates in fig-FORTH, an exceptional value when purchased with forth.

TINY PASCAL & documentation
FORTH & TINY PASCAL

SPACE INVADERS 100% machine coge for all systems with 64 chr. video. Full color & sound
on C2, 4P & 8P systems. The fastest arcade program available.

PROGRAMMABLE CHARACTER GENERATOR
Use OSl's graphics or make a complete set of your own! Easy to use, comes assembled & tested.
2 Mhz, boards

PROGRAMMABLE SOUND BOARD )
Complete sound system featuring the AY-3-8910 sound chip. Bare boards available.

32/64 CHARACTER VIDEO MODIFICATION ] '

Oldest and most popular video mod. True 32 chr. C1P, or 32/64 chr. C4P video dispiay.

Also adds many other options.

ROMS!!! i

Augment Video Mod with our Roms. Full screen ediling. print at seleclable scroll, disk support and many more

uting

features. Basic 4 & Monitor
Basic 3
All 3 for

65D DISASSEMBLY MANUAL. by Software Consultants. First Class throughout.

A must for any 65D user.

$ 4985
$ 18.95
$ 65.00

$ 24.95

NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES ALONG WITH HARDWARE PROJECTS. ALL
PRICES ARE U S FUNDS. Send for our $1.50 catalogue with free program (hardcopy) Memory Map and Auto Load
Routine.

0S| Software & Hardware
3336 Avondale Courl

Windsor, Ontario, Canada NIE 1Xé
{519 969-2500

3281 Countryside Gircle
Ponliac Township, Michigan 48057
(313) 373-04623

progressive comp
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The most important book

_ o
The most comprehensive description of
. § Apple Il firmware and hardware ever
published — all in one place.

What's Where in the Apple?
Or e Guides you — with a numerica!l Atlas and
o an alphabetical Gazetteer — to over

2,000 memory locations of PEEKS,
POKEs, and CALLs.

s Gives names and locations of various
Monitor, DOS, Integer BASIC, and
Applesoft routines — and tells you what
they're used for.

: whdt's Where in the

e Helps BASIC users to speed up their
programs.
* Enables assembly language programmers

to simplify coding and interfacing.
fsgaieTIan

All Apple users will find this book helpful in
understanding their machine, and essential
for mastering it!

€ 0§ APPLY [ (300007

S APPLE 11 (LD

Ask for it at your computer store

128 payes, 8%2 x V1 inches, -

i cardstock cover Wire O binding ™

CIN Y&-91T
1y 18-311

$14.95

NITION'S
ISBN' 0-838222-07-4

Wohe-all
5 Yo-ell
ST4a180
SAGS U

R

2 STR]Ny
4 ové=BIl
ST FAL LR A
QY tln Ye-RIT
RYL (LY V4-41
w1 ofLas: boos bU
A FYY LIN 16=41

¢

00Ys 22} ETTA

SO0 RTRIMY Y
TOMVATEILT
saoiaTsnnt =

o]

2uT20) LSut sl TEnARLa] AFZAM

AN ATLAS TO
THE APPLE COMPUTER

By William F. Luebbert

r---------------------------

1 ™1 Check
ORDER X & EXT. for$ _____
| TOLLFREE 800-227-1617 enclosed. (Add
I TODAY (in Galifornia 800-772-3545 Exl. 564) $2.00 surface
shipping for each
1 Yes! Please send me copies of What's Where copy) Massachusetls
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Handling Analog Signals
with a Micro

Problems of handling analog
signals are discussed, and two
techniques are presented.

Richard Soltero
Ciba-Geigy Corp.
556 Morris Ave.
Summit, NJ 07901

Arthur Poulos
Rutgers University
Newark, NJ 07102

Establishing a dialogue with a 6502
MICIOPYOCESSOr 18 an important process
which is facilitated by numerous
varietics of terminals and keyboards.
Some microcomputers, such as the AIM
65, support their own alphanumeric
keyboard and a printer or display. Other
micros, like the KIM and SYM, have an
on-board hex kcypad and LED display.
By far the most popular, however, are
CRT’s and hard copy terminals which
can communicate over RS-232 or 20mA
current loop hook-ups.

These communication links can be
used to write programs with the micro
or to read the contents of various
memory locations. When the micro-
processor is used to talk directly to a
data collecting instrument, the real
potential of the small 6502-based
systems is demonstrated. A micro such
as the SYM can be set up in a wide varie-
ty of configurations to do any number of
data trapsfer tasks. This is due to its 63
programmable I/O linces, eight control
lines and five internal timers. This ver-
satility also accounts for a degree of
complexity in solving a communication
problem. This article steps through
several methods of getting alien infor-
mation into a micro.

If the task is to bring in data from a
measuring device such as a thermo-
meter or a voltmeter, then several steps
are involved. Since we are living in an
analog world and wish to interface to a
digital world, the first step is to put an
analog to digital convertor {ADC) be-
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+EA $810
.08
.LS
TEHF .DE $80F
LAD .DE $FO00
HAD .JE $FO001
5
0810- Al 01 FO  LDA HAD
0813- 29 20 ANl 3320
0815- Fo OK EEQ NEG
0Bi7- AD 01 FO  LDA HAD
o81a- 29 8F AN #98F
0BiC- AC 00 FO  LDY LAD
0B1F- 4C 4C Dl JMF $D140
0822- 18 NEG CLC
0823- ah 01 FO  LDIA HAD
0B24- BO OF 08  STA TEMF
0829~ ALl 00 FO  LIA LAD
082C- &9 01 ADC #01
0B2E- 90 03 BCC CHKC
0830- EE OF 08  INC TEMF
0833- 49 FF CHBKC EOR 48FF
0835- A8 TAY
0836~ ALl OF 08 LDA TEMP
0839- 29 8F AND #98F
OH3K- 49 FF EOR $$FF
0830~ 4C 4C It JMP $0MAC
JEN

ASSEMELY ROUTINE FOR AN ICL7109 aADC
ATTACHED

5 KK KO O S OR K HOK 38 3KOK 3k 30K 30K 3K K SOK 1 OK KK KOK X K K K KKK KK KK

T0 A SYH-1 MICROFPROCESSOR

+STORAGE FOR H1 RYTE
+LOW ORDER BYTE
#HI ORDER RBYTE

LOAD HI BYTE
yMASK FOR POLARITY BIT
i IF FOLARITY IS NEGATIVE;»
7 THEN 2‘S COMFLIMENT IS NEEDED
+LOAD HI BYTE
yMASK HIGH NIRBLE + 4
sLOAD LOW RYTE FOR TRANSFER
70 BASIC
yRETURN TO BASIC WITH A

FOSITIVE NUHERER

#LOAD HI BYTE
iLOAD LOW RYTE

JADD 1

#+ IF CARRY CLEAR:

DON‘T ADD 1 TO HI EYTE
3ADL 1 TO RI BYTE

i2’S COMPLIMENT ON LOW BYTE
iLOAD LOW RYTE FOR TRANSFER
TO RASIC

iLOAD HI BYTE

sMASK HIGH NIBRLE + 4

32’5 COMFLIMENT ON HI RYTE

}RETURN T0 RASIC
WITH A NEGATIVE NUMBER

tween the device and the micro. Once
the ADC is in place, then the micro-
processor must be somehow alerted to
its presence so it can interact with it ro
bring the data into memory. After this,
the programmer can write a program in a
high level language like BASIC to
crunch the data and print out tables or
Teports.

An example of setting up an ADC
was presented by J.C. Williams in

MICRO -~ The 6502/6809 Journal

MICRO (12:25). He used a 100 microsec
16-channel ADC tied directly to the data
bus of the 6502. Another example of this
process will be described later in this
article using a single channel 12-bit
ADC tied to the data and address buses
of a SYM. Dr. Marvin DeJong used a
6530 PIA to interface an 8-bit 75703
ADC to a KIM [MICRO 15:40).

Not all data must come from an
ADC though. Dr. DeJong (MICRO
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24:19) showed how a temperature could
be measured and the data transferred
through a 6522 VIA. In another article
(MICRO 27:68], 2 method was described
using the 6522 VIA to input binary coded
decimal (BCD) digits from the digital
panel meters of a spectrophotometer.

Not all ADC's can be used for all
applications, therefore this article will
show a way to deal with slow analog
signals and very fast analog signals. An
instrument or measuring device puts
out a voltage level which is proportional
to a property being measured (i.e. air
temperature, wind velocity, etc.). If the
property does not change appreciably
over a 1/10 of a second period, then an
integrating ADC like the ICL 7109 can
easily be used. If the property changes in
Jess than a microsecond, then a very fast
ADC is required. A fast 8-bit ADC is
packaged inside a commercially avail-
able unit called the Biomation Wave-
form recorder, Model 8100. This unit
will record the digitized information in
2K of RAM and then the entire block of
memory can be read by 2 micro using
the handshake routine described here.

One of the problems commonly faced
in an analytical laboratory is to interface
analog instruments with a computer.
Ideally, a simple ADC with sufficient
versatility and resolution for handling a
variety of applications is part of the
answer. The rest of the answer is a com-
puter that cap effectively provide the
communication between the ADC, the
CPU, and the operator. We have solved
this dilemma with a few relatively inex-
pensive components. A SYM-1 with 4K
RAM and BASIC ROM is used in con-
junction with a T.1. Silent 700 terminal
for operator-computer communication.
An Intersil 7109 ADC is used for com-
munication between our instruments
and the 6502 MPU.

The Intersil ICL7109 is a single
channel =+ 12-bit integrating ADC with
polarity and overrange sigunals. It is tied
onto the data bus with tristate logic so
that citber the low order bits or high
order bits { + polarity and overrange} can
be selectively read on the same eight bus
lines. The unit has latched outputs and
was sct in a free running mode where it
will do 30 conversions a second. By just
reading two addresses [at $FO00 and
$FO01) the low and high order bits can
bc transferred into another memary
location. An L§138 is used to decode the
address of the low and high order bits.
The 7109 needs a clock signal for its
opcration. This is provided by bringing
in phase 2 of the SYM's clock signal and
dividing it by 4 in a 74LS93.
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DRE .DE $A00
DRAH .DE $A001
DDRB .DE $A002
DOKRA .DE $A003
ACR .DE $AOOF
PCR .DE $A00C
IFR .DE $A00D
IER .DE $AOOE
TABLE .DE $0F00
DSTRT .DE $50
r
+BA $OES0
3 IORIOOOR KK
LS
0E90- A9 OF LDA #¢OR
OE%2- 8D OC AD STA FCR
O0E95- 8D 90 00 STA DSTRT
0E98- A% 00 LDA #0
OE9A- BD 03 AG STA DDRA
0EPD- BD OE AC STA IEK
OEAO- BR 02 A0 STA DIRE
OEA3- 60 RTS
r
.BA $OERO
§ XK HAOKKK
OE1LO- A% 03 LDA #$03
OER2- 8D 90 00 STA DSTRT
OEKS- A9 OB LDA $$0E
OER7- 8L OC A0 &TA PCR
OEBA- Al 00 OA LDA DRE
OERLI- AD OC A0 LDA PCR
OECO- 09 CO ORA 4%C0O
OEC2- 8D OC A0 &TA FCR
OECS- A2 00 LOX #0
0EC7- AQ OB WOSTR LDY 208
OEC%- Al 0D A0 NXTWRL LDA IFR
0ECC- 29 02 AND 302
OECE- FO F9 BEG NXTWKD
OEDO- AD 01 A0 LDA DRAH
0ED3- 88 IEY
OEDA4- [0 F3 ENE NXTWRD
OENG- 90 00 OF STA TARLEX
OEL9- EB INX
OEDA- FO 07 BEQ OFF
OELC- AD 00 OA LDA DRK
OELF—- 29 20 AND 4320
OEC1- L0 E4 BNE WDSTK
OEE3- Al OC AC OFF LDA PCR
OEE4— 09 20 ORA $$20
OEEB- 8D OC A0 5TA FCK
OEER- A9 02 LIIA 02
OEEL- 8I' 90 00 STA DSTRT
OEFO0- 40 RTS
JEN

REGISTER INITIALIZATION

DATA TRANSFER SECTION

yAFTER
i CHECK

i I¥ NOT

yHOLIL

(2333333038323 222322332203 800398333333 3¢33¢333¢%

ASSEMBLY ROUTINE FOR TRANSFER Of DATA FROM
BIOMATION MDDEL B100 TO ROCKWELL AIM-45

3k K KK KKK K K OK KK K K 0K 30K e 3K Sk 5K 5K OK 3K 350K o 3K 8OK 3 5Kk X5 3k % K % X0k X

1DATA REGISTER R

iDATA REGISTER A WITH HANDSHAKE
#+DATA DIRECTION REGISTER B
sDATA DIRECTION REGISTER A
PAUXILIARY CONTROL REGISTER
yPERIFHERAL CONTROL REGISTER

i INTERUPT FLAG REGISTER

# INTERUPT INABLE REGISTER
yOATA TARLE

iDATA TAKEN CHECK

XK K K XK O X

iCA1 ACTIVE ON FOSITIVE TRANSITION
yCR1 ACTIVE ON NEGATIVE TRANSITION
+CA2 TN PULSE DUTFUT HMODE

iCLEAR DATA TAKEN FLAG

yMAKE FORT A INFUTS

iIISARLE ALL INTERUFTS
yMAKE PORT R INPUTS
iRETURN TO BASIC

KKK MoKk kK K
ySET DATA TAKEN FLAG

JRELDAD FERIPHERAL CONTROL
REGISTER
yCLEAR CR1 FLAG IN IFR

yHOLD CE2 (OFT) LOW

iLOAD WORD COUNTERS
iCHECK IF CAl (FLABG?)
» IF NOT CHECK AGAIN
rREALl FORT A

iCLEAR CAl1 FLAG
ySEND PULSE ON CAZ2

» DECREMENT WORD COUNTER

»IF NOT O» GET NEXT WORD
STORE EIGHTH WORT! IN TABRLE

IS5 HIGH

255 STORESS
OFF FLAG

GO TO OFF

Oy BET NEXT Wi

CES (OPT) HIGH

yRESET DATA FLAG
FRETURN TO RASIC

The 12-bit word that is generated by
this ADC allows a 1 in 4098 resolution
as compared to an 8-bit ADC which
allows only a 1 in 255 resolution.
Voltage inputs, in this sctup, can range
between +5 and -5 volts. A schematic
of the circuit shows how to hook up the
address and data bus lines through the
expansion (E] conmector of the SYM.
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The address lines are decoded in this
circuit ro put the data in high memory
of the 4K version {at $F000 and $F001).
The assembly program also resides in
bigh memory ($810-$840| so that most
of the RAM is free for a user-oriented
BASIC program.

The assembly Jisting shows how the
two address locations are manipulated
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so that the polarity and overrange func-
tions can be isolated from the low nibble
of the high byte.

If the polarity bit is set, then the pro-
gram returns a positive number to
BASIC through the USR entry routine. If
the polarity bit is low, then the
assembly program branches to a routine
where the high and low order bytes
undergo a 2's complement. This allows
a negative number to be retumed to
BASIC through the USR function.

The BASIC program listed below is
all that is necessary once the conncc-
tions have been made and an analog
signal has been attached to the input 0f
the ADC.

10 INPUT A

20 IF A #1 THEN 50

30 PRINT USR (2064,00)
40 GO TO 10

50 END

Each time a 1 is input in response to
the question mark, the digital value of
the ADC will be printed. Since the ADC
converts continuously in the free mn-
ning mode {about 30 times a second), all
the programmer has to do is write a
BASIC program which will invoke the
USR function any time he wants to read
a value of the analog signal.

The BASIC program can be designed
to provide all of the delays, loops or
massaging that the programmer may
desire. This concept allows users who
have had little or no hardware or soft-
ware experience to control the routines
and data in a more understandable high
level language.

For handling fast analog signals, a
waveform recorder like the Biomation
Mode] 8100 is more suitable. The prob-
lem here is to transfer data from the
recorder to a micro like the Rockwell’s
AIM 65. In this application, we have
used a2 4K version of the AIM 65 with
BASIC ROM installed to transfer and
process data from a Biomation. The
Biomation will sequentially dump each
of the 8-bit words in its memory onto
eight pins of its output connector. These
eight lines were connected to the eight
pins of port A of the AIM's 6522 VIA.
The four control lines of the VIA were
also connected for control of other func-
tions on the Biomation. The operation
of the VIA was controlled by setting the
correct bits in several of the registers
associated with the VIA.

Table 1 shows the connections be-
tween the Biomation’s output connec-
tor {J-10) and the application (J-1) edge
connector of the AIM 65.
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30 REM
40 TARLE=3840

AT $890

29 END
100

110
200
210
220
300
310
320
330
340
350
400
410
420

RETURN
POKE 4s144:F0KE 5,14
X=USR(N)
RETURN
PRINT®

k% WATT  %x*

FOKE 4v176
X=USR (N)

IF PEEK(144)=3 THEN FRINT®
RETURN
FOR A =
FOR B =
NEXT RIN
430 RETURN

500 END

0 255 STEF 4

A

10 REM EASIC PROGRAM FOR CONTROLLING DI'ATA TRANSFER FROM
20 REM RIDMATION MODEL B100 TO AIM-4S

50 GOSUE 100:REM ARM THE BIOMATION

40 GOSUH 200:REM INITIALIZE REGISTERS IN ASSEMBLY ROUTINE
70 PRINT"TRIGGER THE RICHMATION TO LOAD
80 GOSUR 300:REM WAIT FOR SIGNAL TO BE STOREUs THEN TAKE DATA
90 GOSUE 400:REM FRINT OUT OF DATA TABLE

PORE 40942y144:F0KE 4026070:1POKE4096011

IF PEEK(40%973)+>16 THEN 310
*x% DATA TAKEN

0T
0 TO 3!PRINT PEER(TA+A+E);
EXT

A SIGNAL"

b 3

After a fast analog signal is stored by
the Biomation, 2K bytes of data are
transferred into the microprocessor. A
line diagram |(figure 1} showing the
voluage levels on each of the control
lines is used to demonstrate how to trans-
fer data over the eight data lines tied
from the Biomation to Port A of the 6522.

CB1 is an input from the Biomation
which indicates when the recording of a
signal is finished. CB1 has been initi-
ated as an input which will canse bit 4 of
the IFR to be set when the recording has
finished (negative transition). CB2 must
then be held low to let the Biomation
know that data is going to be taken.
This is done by writing a %1100 0000
into the PCR, which puts CB2 into the
manual ontput mode. CAl has been pro-
grammed to set its flag (bit 1) in the IFR
every time the Biomation drives that

line high. The active transition from
low to high causes an interrupt flag to be
set because a (0 was put into bit 0 of the
PCR.

The program waits for the CAl flag
to go high in the IFR. When this hap-
pens, Port A is read by loading it into the
accumulator. At the same time as Port A
is read, the flag is automatically clecared
and an output strobe appears on CA2.
The output strobe indicates to the
Biomation that a word was taken and it
can make the next word available on the
data pins. CA2 was initially set up by
QORing the PCR with a %0000 1010.

The handshake data transfer tech-
nique is operated 2048 times until all of
the data is transferred. After the last
word is taken, CB2 is driven high to let

Table 1 ]
BIOMATION AIM 65
J-10 Connector J-1 Connector
Name Pin # Pin # Name
YO 36 - 14 PAO
Y1 37 - 4 PAl
Y2 38 = 3 PA2
Y3 39 - 2 PA3
Y4 40 - 5 PA4
Y5 41 - 6 PAS
Y6 42 - 7 PAG
Y7 43 - 8 PA7
RMA 9 - 13 PB4
OFF 34 -t 16 PB5
PPB 8 - 15 PB7
FLG 45 - 20 CAl
wIDC 44 - 2] CA2
RECORD 50 - 18 CB1
OPT 7 £ 19 CB2
GRND 1 = 1 GRND

MICRQ - The 6502/6809 Journal
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BOX 120
ALLAMUCHY, N.J. 07820
inc. 201-362-6574

HUDSON DIGITAL ELECTRONICS INC.
THE TASK* MASTERS

HOE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and
peripheral components. All HDE component boards are state-of-the-art 4%:"” x 6%", with on board
regulation of all required voltages, fully compatible with the KIM-4 bus.

OMNIDISK 65/8 and 65/5 HDE DISK BASIC

Single and dual drive 8” and 5%" disk systems. A full range disk BASIC for KIM based systems.
Complete, ready to plug in, bootstrap and run. Includes PRINT USING, IF...THEN ... ELSE.
Include HDE's proprietary operating system, Sequential and random file access and much
FODS (File Oriented Disk System). more. $175.00

HDE ADVANCED INTERACTIVE
DM816-M8A DISASSEMBLER (AID)

An 8K static RAM board tested fora minimumof W0 pass disassembler assigns labels and con-

1 hours and warranted for a full 8 months. structs source files for any object program.
ik ol e e Emomths. & uves multiple files 6 disk. TIM, AIM, S8YM, KiM

versions. $95.00

HDE ASSEMBLER
DM816-UB1 _ Advanced, two pass assembler with standard
A prototyping card with on-board 5V regulator mnemonics. KIM, TIM, SYM ang KIM cassette
and address selection. You add the application. versions. $75.00 ($80.00 cassette)

HDE TEXT OUTPUT PROCESSING SYSTEM
(TOPS)
DM8&816-P8 A comprehensive text processor with over 30
A 4/8K EPROM card for 2708 or 2718 circuits, commands to format and output letters, docu-
On board regulation of all required voitages. ments, manuscripts. KIM, TIM and KIM cassette
Supplied without EPROMS. versions. $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)

Built in assembler/disassembler with program
DM81 6'("1(_:1 5 . s controlled single step and dynamic breakpoint
A 15 position motherboard mounted in a 19 entry/deletion. TIM, AIM, SYM, KIM AND KIM
RETMA standard card cage, with power supply.  ¢agsette versions. $65.00 ($68.50 cassette)
KIM, AIM and SYM versions.

HDE COMPREHENSIVE MEMORY TEST
(CMT)
DISK PROGRAM LIBRARY Eight separate diagnostic routines for both
Offers exchange of user contributed routines static and dynamic memory. TIM, AIM, SYM,
and programs for HDE Disk Systems. Contact KIM and KIM cassette versions. $65.00 ($68.50
Progressive Computer Software, Inc. for details. cassette)

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Computer Software Johnson compiiters Falk-Baker Associales Perré Peripherals
405 Corbin Road ox 523 382 Franklin Avenue P.O. Box 924
York, PA 17408 Medina, Ohio 44256 Nutley, NJ 07110 Miller Place, NY 11764
(717) 845-4954 (2186) 725-4560 {(201) 661-2430 (516) 744-6462

Lux Associates Laboratory Microcomputer Consultants
20 Sunland Drive P.O. Box 84
Chico, CA 95928 East Amherst, NY 14051

(916) 343-5033 (716) 689-7344
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Flgure 1
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INPUT
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Read Read

CAt
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| Pott A | | Poet A | Port A |
INPUT

Ca2 OUTPUT

(WDE)

U U U

the Biomation know that no more data
will be read. The entire data wansfer
process normally requires about 0.2
seconds. This is an asynchronous data
transfer because it is not under control
of a clock.

The assembly listing shows the
initialization of the different registers.
The first part of the program at $€90 is
accessed from BASIC through a USR en-
try and then returns to BASIC by a RTS
command. The BASIC program is used

for operator interaction so that the user
can start the waveform recorder and the
data transfer at any time. The recording
and the assembly program beginning at
$EA3 can be started within seconds or
minutes of each other and the data
transfer will occur automatically. At the
end of the transfer, program control will
return to BASIC.

It should be apparent that this com-
munication technique could easily be
adapted for transferring information be-

tween two computers or between a
computer and any instrument that has
a resident ADC. As more and more of
the analytical instruments become
digital, binary word transfer mech-
anisms will become more prevalent. It
is hoped that this model can be used to
introduce the primary tools and iofor-
mation niécessary to implement similar
information transfers.

For those instrument applications
where there are only analog signals to
detect, the ADC scheme presented in
figure 2, or jn the other articles cited,
should provide a method of com-
municating data to a Ticroprocessor.
The hardware outlined in the schematic
requires some basic electronic
knowledge and skills to get started. The
hardware available on the SYM and AIM
65 can make any of these data transfers
simpler if the programmier is aware of all
of the available tools in these systems.
There are many different ways to
transfer datz in and out of the MPU,
with all of the equipment for doing this
residing on the same board.

We'd like to thank Mr. Bill Stein for
providing the hardware and software for
the ICL7109.
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Innovative Design Software, Inc.
ANNOUNCES
SHUFFLEBOARD
for your APPLE 11.™
only $29.95

—_— e Real time
HIRES Color
~2 Graphics

2

y

277 1 NG
VP, h,é_ * Play Against
(- : your APPLE or

= ] $ N - another opponent
« An accurate and

SHUFFLEBOARD
\ C> challenging game

B following in the
T tradition of Pool 1.5

POOL 1.5 features — Another first from IDS]

o Realistic, life-like motion

e HIRES Color Graphics ®

Choice of 4 popular pool Games

e You've Got to see it to believe it! N | )
e Only $34.95 =
POOL 15|
“IT (Pool 1.5) is so realistic, you begin filling in the details of the pool hall
yourself”
— Softalk Magazine
Both of these excellent games require a 48K APPLE II/Plus and a DISK II. Pool
1.5 requires a set of game paddles or Joystick. Order directly from IDSI or see
your nearest APPLE dealer.
e it P.O. BOX 1658 o /) (SR
gf Alpﬁaig Comtpucl}er lnc{( Las Cruces N.M. 88004 We accept
ool 1.5 is a tragemar. isa, MasterCard,
of 0S| (505) 522-7373 Chec o Mney Order
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What is VersaWriter?

VersaWriter is an inexpensive drawing
tablet for the APPLE Il that lets you
trace a picture and have it appear on
TV display.

VersaWriter is a comprehensive
software drawing package which lets
you color in drawings with over 100
different colors.

VersaWriter is a shape compiler that
converts anything on the screen
automatically into a standard shape
table.

VersaWriter is a text writer for labeling
pictures with text in six colors and
five sizes. Use English or Greek,
upper or lower case letters.

VersaWriter is much more! Draw with
brush, create schematic drawings,
compute area and distance, edit pic-
tures, save, recall and more.

VersaWriter requires ROM APPLESOFT

“and 48K memory.
$299 Suggested Retail

UNIQUE OFFER

Send us YOUR disk and $1. We will promptly
return the disk with a slide package of 10
color pictures drawn with VersaWriter.

O

]

DEALER INQUIRIES INVITED.

Enclosed is $1 and my disk.
Send me the slide package.
Send more information including
VersaWriter dealers in my area.

NAME

ADDRESS

(ST Y
I--------------------.-’-

STATE zp

Send To: Versa Computing, Inc. » 887 Conestoga Circle » Newbury Park. CA 81320 e (805) 498-1956
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APPLE BONUS

Taming the Wild Reset

Cut two traces, add two wires,
and your old Apple reset key
becomes a new Apple control-
reset key!

Michael M. Sely
Sytran One Inc.

1242 Home Avenue
Fort Wayne, IN 46807

This article describes a hardware
modification of the Apple keyboard
which will undoubtedly void any war-
ranties. Neither the author mor the
publisher will bear any liability for any
damage you may do to your Apple while
making these modifications. On the
plus side, these modifications have been
made on several Apples with no ill
effects and in fact, are very similar to the
changes which Apple has made to newer
Apples.

These instructions, which show you
how to cut two traces and add two
jumper wires, are written so that a
novice who barely knows what a piece
of wire is can tackle this project with
confidence.

Once installed, your Apple will
ignore all normal RESETS and
acknowledge only a CONTROL-RESET
with the deadly '"BEEP *’* we a)l drcad.

You'll need the following tools to
procede with these instructions:

A #2 Phillips head screwdriver

A sharp, small knife such as an
X-acto

A smal)l soldering iron
(25-40 watt)

A short picee of electronic
rosin corc solder

12-15 inches of #22 or#24
insulated wire
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Figure 1: Bottom view of Apple Il.
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The following are not necessary but may
come in handy:

A small (1/8'") flat blade
screwdriver

Small needle-nose pliers

Step 1. Unplug the Apple and
remove the cord from the case.

Step 2. Remove all cables from the
back, such as the video and cassette
cable.

Step 3. Remove the tap cover of the
Apple and remove all peripheral cards.

Step 4. Put the Apple upside down
on a table top large enough to provide
some clbow room.

Step 5. Refer to figure 1 and remove
the six flat-hcad, silver-colored Phillips
head screws which hold the case to the

MICRO - The 6502/6809 Journal

bottom plate. They are all on the edge as
shown. Do not remove any screws from
the center.

Step 6. Remove the four Phillips
screws at the front of the Apple.

Step 7. While holding the case and
the bottomn plate together, carefully tum
the Apple rightside up, keyboard away
from you. Look through the top of the
case toward the front of the Apple and
lift the case about two inches. You
should spot the keyboard ribbon cable
going to its connector on the main
board. Gently rock the cobnector and
ease it out of its socket. A small
screwdriver may be used to pry the con-
necror up. If you bend any pins, they
should be straightened with ncedle nose
pliers.

Step 8. Set the base plate aside for
now and concentrate on the keyboard.
Turn the case upside down, keyboard
facing you, and remove the two screws
on the left edge and the two screws on
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Figure 2: Keyboard assembly detail (shown keytops up).

Lut

e o By

- Nl
. e " e
P Sk Y
1
| S

2ibborn
Lab |l

N,
3 \‘. I
., "

[ewba3rd

Cornnectaor

|
A
i

RETLURH

the right edge which hold the keyboard
in the case. Remove the keyboard and
set the case aside for now.

Step 9. With the keytops up (rcfer to
figure 2), examine the area between the
RESET key and the ribbon cable connec-
tor. You should see four printed circutt
traces going under the RESET key on its
right side. Using a sharp knife, cut
through the larger upper (or rcarward|
trace as closc to the reset kcy as possi-
ble. Be sure to cut all the way through
the tracc to break the electrical connec-
tion, but be careful not to damage any
other traces.

Step 10. Tumn the keyboard keytops
down and refer to figure 3. Some Apples
are equipped with an insulator taped at
the lower left corner. This needs to be
carefully pecled back. Locate the heavy
circuit trace which runs along the bot-
tom of the PC board. At the left edge it
connécts to a 40-pin 1.C. Follow this
trace up past the upper row of 1.C. pins
through cortact #53, past three screws
to the right side of contact #13. Cut
this trace about %'’ from the right con-
tact of #13.

Step 11. Warm up a small soldering
iron. Be sure to use rosin core solder for
clectronic applications and not the acid
core solder used for plumbing.

Step 12. Cut a 9"’ picce of wire and
strip no morce than 1/8" of insulation
from each end. Pre-tin the cnds by
heating them and applying small
amounts of solder. Avoid melting the in-
sulation as much as possible and if
necessary, cut off some of the barc wire
to keep its length at 1/8"".

Step 13. Cut and prepare a 3" piece
of wire the same as in step 12.

Step 14. Solder one end of the 9"
wire to the right contact of #13. This
contact was connccted to the circuit
trace on the bottom of the board before
the trace was cut in step 10,

Step 15. Locate the circuit trace at
the bottom of the board again and this
time follow it to the right. You should
end up at the left contact of #28, which
is on the back of the control key. Solder
the other end of the 9/ wire to the
empty right concact of #28.

Step 16. Solder one end of the 3"
wire to the center contact of #53, thus
connecting it to the circuit trace which
runs along the bottom of the board.

Step 17. Between the contact pair
#13 {used 1n steps 10 and 14) and the top
row of contacts of the keyboard coonec-
tor arc two contacts. The right one has a
trace connected to it. Solder the other
end of the 3" wire to the left, empty
contact.

Step 18. Examine all of your solder
connections for shorts to any ncarby
traces or terminals. Check for loose
solder droplets and make sure the bare
portion of the jumper wires does not
touch any other circuit or terminal.

Step 19. Reposition the keyboard in-
to its original place in the upper case. Be
sure the ribbon cable is coming out from
the top of the printed circuit card.
Loosely fit each of the four screws
which hold the keyboard into their
respective holes and only then tighten
them.

Figure 3: Keyboard circuit board (shown keytops down).
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Step 20. Position the upper case over
the main base and plug in the keyboard.
Make sure that each pin goes into its
place in the socket without bending and
that the connector is not offsct such that
pins hang over the top or bottom of the
socket.

Step 21. While holding the case and
base together, tum the Apple upside
down and refasten the case to the
baseplate with the four black and six
silver screws.

Step 22. Turn the Apple rightside up
and reconnect the line cord. Do not, as
yet, install any peripheral cards.

Step 28. Plug in the cord and turn on
the Apple. You should hear the familiar
RESET beep. Verify that pushing RESET
docs not produce a beep and that

pushing CONTROL-RESET does. 1f you
pote any changes from this, tum off
your Apple and recheck all jumper wires
and cut traces. If the RESET key alone
still does a RESET, one of the traces has
not been cut all the way through or you
cut the wrong one. If CONTROL-RESET
does nothing, then the 9’' wire has a
problem. If the entire keyboard does not
respond, the 3'' wire has a problem.

Step 24. Tum the Apple off, re-
install all of your peripheral cards and
cables and you're back in business!

Theory of Operation

If you glance at the keyboard
schematic on page 101 of the new Apple
Reference Manual, you will see that the
function of the RESET key is to connect
the reset line from the Apple to ground.
The control key also ties a line to

APPLE BONUS

ground. The two cut twaces on the
keyboard circuit card isolate the RESET
key from circuit ground. The 9" wire
tics the RESET key to the floating side of
the corntrol key so that both keys must
now be pressed to provide a path from
the RESET line to ground.

Unfortunately, the cut traces also
isolate the entire keyboard circuitry.
The 3" jumper wire restores ground to
the rest of the keyboard.

Michael Seiy, a digital design engineer,
has incorporated his own company which
specializes in custom hardware and
software for the Apple 1L He owns a 48K
Apple with two disk drives, an Applesoft
card, a scria) card, a parallel card, M.C.
clock card, and an Epson printer.

AICRO”

OTHER UNIQUE PRODUCTS FROM MICRO-WARE DISTRIBUTING INC.
€ APPLE CARD—Twg sided 100% gplastic teference card {of ihe Apple computer.

DOUBLE DOS PLUS

for Apple Computers
$39.00

Loaded with information of interest to 3§l Apple owners 34398
PARALLEL PRINTYER CARD—PFPC-100—A Universal Cenfronics type parallel prinfer
board complele with cadle and connecltor This unique boafd allows you 10 turn on and off
{he Migh bit s0 Thal you can access adaiional fealures in many prinfers Use with EPSON,
ANADEX, STARWRITER NEC, SANDERS, OXI, and othet witn standard Cenlronics
configuration $139.00

201-839-3478

/

THE DOUBLE BOOTER ROM -—Plugs inlo the empty DB Socke! an Ine Apple motnet-
MasterCard poard or the integer ROM Cara ta provige a 13 seclor boat withou! using the BASICs Disk
= DoubleBootet may aiso be used in the MOUNTAIN HARDWARE ROM PLUS board Tms
VISA chip will Aot work 0 a plus machde unless 11 conlains an Integet board or a ROM Plus
poara $29.00
DISK STE{X—Corfains 10 dozen diskelte latels with eriher 3 3 or 3 2 designalion Foomn
for prograrm names and lype 1180 £398

FX NP X e rar oy bSOFTWARE » # 4 ¢ % 0 e v % % %
SUPER SEA WAR —Hi:res batileship lype simylatian $1345
ULTIMATE XFER-—A ielepnone solware fransler progiam, uses DC Hayes Assoc
Tuccomodem $25.00
ROAD RALLYE—Hires driving garme with 5. gittgrent Tull screen tracks $1500
MISSILE CHALLENGER —Hves arcade lype game where you defeng your cities from
falhing missifes B levels & weites name & nigh scose 1o gisk $1995
SUPER PIX—Hires screer dump ot the EPSON MX-B0, inverse os normal, latger inan ut
page graphics n 2 onenfalions. Needs Tymac PPC-100 Printer boara or we will upgrace
your EFSON boatrg tor $25 $39 95
QRAPH-FtT—A nites graptung prograrn that produces par craris, pie charts ang hne

graphs Has auto scaling lealute oo $25.00
fe—S T || MORE APPLE GOODIES

APPLE KEYBOARD SYNTHMESIZER—49 note (C 1o C) AGO Keyboard with 3 sawtooth sq wave
shapers, 3 augio oscdatars, 3 low pass Glters. 4-84 pont shape controllers, 2 envelope
generators Complete system - = - ceo-.$905
KEYBOARD ONLY with Apple intertace - . . 5648
GRAPHIC NOTEWRITER—HIres rate write (or symhesaze: systern 4544598
SUPER PIX OKI—Hires screen dump for OKI Microfine 80. 82, 83 Prm!ar& Sema faatures as
super pix. Needs Tymac PPC: 100 Board . $24.95
NEBBLES AWAY —The best disk back up pfonvam lo dale Allows you to rnake backups of most
every disk ever produced lor the Apple. Over YO user delined peramelers including synchranized
8 unsynchronized copies as well s automatic nalf tracking and raw dale trangfer . . . .. 859
Call 2C1:839-3478 lot Deaker 8 Dislributo) nquistes.

DOUBLE DOS Plus—a piggyback board that plugs into the
disk-controller card so that you can switch select between
DOS 3.2 and DOS 3.3. Works with the language system elimi-
nating the need in many cases to boot the BASICs disk. Also
eliminates the chore of converting all of your 3.2 disks to 3.3
NOTE: APPLE 15 a ragistered lrademark of APPLE Computer, Inc., Cupertino, CA.
WHY 1S DOUBLE DOS PLus better?
+ Nothing needs to be soldered, just plug in and go.
s Since all four ROMS are used, all software will work,

even early 3.1 DOS.

Because the ROMS fit on the back of the board, It has

the thinnest configuration allowing full use of slot #7

One set of ROMS is powered up at a time, thus saving

power. DOUBLE DOS Plus requires APPLE DOS ROMS

Full 90-day warranty from TYMAC.

MICRO-WARE DISTRIBUTING INC.
P.O. BOX 113
POMPTON PLAINS, N.J. 07444
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O— SENSIBLE SOFTWARE, INC. is PLEASED TO INTRODUCE..
SoftWar OUR 1981 COLLECTION OF SUPERIOR SOFTWARE FOR THE APPLE COMPUTER. .

APPLESOFT-PLUS S8TRUCTURED BASIC [APLUS) Ss26.00
32K + , Disk 1I, ROM/RAM Applesofl, Apple It/Apple Il +

APLUS 15 3 4K machine language utility that adds the following Structured programming commands 10 Applesoft basic: 1) WHEN..ELSE .. FIN, 2) UNTIL. 3)
WHILE, 4) UNLESS, 5 CASE, B) SELECT (variabe), and 7) (OTHERWISE). Muiti-line IF. THEN statements are also supported. APLUS allows the use of
“‘named’’ subroutines or “"procedures . The programmes can now instruct a program to '"DO CURVE-FIT'" withou: worrying about the location of the
subrouting. APLUS automatically indents *&LIST"'ed pragrams 10 clarify the togic fiow. The APLUS ""8GONVERT'' command repldces the above structured
programming commands with “*GOTO""'s ana "'GOSUB'''s 1o provide a standard Applesof! program as output. New programs can now de wrilten using
"'GOTQ""-less logic.

APPLEBOFT PROGRAM DPTIMIZER [AOPT) $20.00
32 + ., Disk Il. ROM/RAM APPLESOFT, Apple It/Apple Il +

AOPT is a 2.2K machine language ulilily that wili substantially reduce the size of an Applesolt program without affecting the operation of the program. AOPT
automatically: 1) Shortens variable names. 2} Aemoves remacks. 3) Removes unreferenced lines, 4) Appends shori lines 1ogefher, 5) Removes exira colons.
and 6) Renumbers ling numbers. AQGPT wiil convert a vernose, well documented, development version of a program into a memory-efficient, more secufe, pro-
duciion version of the same program. This 15 the ORIGINAL and the BEST optimizer on the software market today!

DOS PLUS S25.00
324 . Disk Il DOS 3.2, Apple il/Apple Il +

DOS PLUS is the software satution for living with bath 13-sector (DOS 3.%, 3.2, and 3.2.1) 2nd 16 sector (DOS 3.3) Apple diskettes. DOS PLUS adds 8 new
commands o Apple DOS. Iiree of these are buill-in and five are user detinable. Tne buill in commands inciude: 1) " .F"" to “flip"" between D0S 3.2and 3.3
{The user eed not re-boot and any program that resides in memory will not be affecled by the {lyp. The DOS version can even be changed within a program'y, 2)
** §' slatus command informs you what DOS version is currently active, and 3) *'.B’* BLOAD- analysis is afso provided to inform he user of the starting ad-
dress and lengsh of the last accessed binary file, DOS PLUS also includes a DOS COMMAND CHANGER program 1o allow easy customization of Apple DOS com-
mands o suit Individual tastes.

DISsK ORGANIZER 1] —NEW— $£30.00
48X, Disk 1!, Apple 117 Apple 1t «

DO 1l is the fastes! and triendiigst utility available today for orgamzing fites on an Apole Il disketie. DO il provides the following functions: 1) TITLING in Nor-
matl, Inverse. Flashing. Lower case, and other characters normally not available, 2) CUSTOM REORDERING of the direclory, 3) ALPHABETIZING. 4) DYNAMIC
DISPLAY of ALL filenames on a diskette (including deleted tiles). 5) RENAMING files with the same character options as TITLING, 6) UNDELETING, 7}
DELETING, 8) PURGING deleted tiles. 8) LOCKING (all or some). 10) UNLOCKING (alt or some), 11) USE of DOS sectors for increased data storage, and 12) a
SIMULATED CATALOG to show Ihe moditied directory betors 1t is writien 10 the disketie, DO 11 is completely MENU DRIVEN and 2ttains it’s speed by altering a
RAM version of the catalog. DO Il uses a very powerful SMART KEY to automatically lacate the next valid fitename lor any specitied disk aperation. Gompatible
with D0S 3.7, 3.2, 3.2.1, and 3.3 3s well as MUSE DOS to allow manipulation of SUPER TEXT files! (Noie: Updates available for $5.00 and original disketie.)

PASCAL LOWER CASE —NEW— $25.00
A8K + , Disk 1l, Apple |l / Appte I! +, Language System

Tis Is 1he most recent commercialty ¢va|'ab'e LOWER CASE MOD lor Pascai or Ine Apple 11 1t is the only currently availabie mogitication thal is compalible
with both versions of Pascas (1 0 and 1 1). The Pascat version is automatically checked porios 10 uodaunq system Apple. )t you have any of the haraware lower
case adapters you can now input the following characters airectly {rom the keyboard: |~ % ana \ . Tris modification does NOT intertere

with any of the ‘Controi' character fuactions implementea by ihe Pascal enviranment ano will undo any alterations made by otner commercially released
moditications.

QUICKLOADER $86.00
48K «+ , Disk It, Apple I/ Apple Il + . {2 Disks]

It you find yourselt-doing the same ihings over and over -- OL will heip you do it fasier! OL is a unique disk that lets you toad 008, a language card (optionatly).
and an application program of your choice extremety rapidly. OL boats as a 13 or 16 seclor diskelle and is easy o set up and use. To cnange the setup, you
merely load your Apple RAM with Lhe new dala and use the **RECONFIGURE'" uption of QL. The next time you boot your QL disk, it will quickly load your new
setup (Lafxquage Card. DOS. Application program) into your Applei QL can reduce the time o perform these functions by up to 8G%! Now that you've read
this, you say “‘Bul | can aiteacy do ail al that!'’ OL doesn'i ¢o anything new -- it just does it MORE CONVENSENTLY and FASTER! Try it. you'll fike 1t!

DISK RECOVERY [“THE 8CANNER’} $30.00
48K + . Disk Il, Apple {/Appie Il 4

This program is long overdue. You need no longer be concesned with the psobiem of physically damageo disks. Just as “"Apple Pascal'" provides a *"BAD
BLOCK SCAN'", DISK RECOVERY will do a complete scan of your Apple diskelles’ recording surface. Damaged areas will be ““marked’" as used in the disk
airectory so ihat no attempts will be made 10 "WRITE'" to a bad sector. The VTOC will be compleiely redone to reflect both Ihe bad sectars and actuai disk
usage. A complele report Is generated advising the uses of all corrections. A resulting “'DISK MAP"" is presented for your review. The greatess advantage ol
\his progsam over fhe olher versions is that it can be used on eilher NEWLY INITIALIZED DISKS or disks that ALREADY CONTAIN PROGRAMS as well as the
SPEED of analysis. THE SCANNER is fully compatible with both 13 and 16 Sectar diskettes. This is a must for all Disk Il awners!

ALSO AVAILABLE: SENSIBLE S8OFTWARE, INC.
SUPER DISK COPY Ml ......cveaee et . 830.00 6619 PERHAM DRIVE / W. BLOOMFIELD, MICHIGAN 48033
MULTI-DISK CATALOG It .. B25.00 313-399-8877

THE NEW PROTECTOR ....cvciae . B250.00
\Calt or Wrile for Informatian} VISA and MASTERCARD WELCOME
LUNAR LANDERII........ Ny Ly [ Tt e $315.00 Michigan Residents agq 4% Salgs Tax

| & nandh [ d 5
MASTER MAZE . a‘lB.DD Piease 404 §§.00 pustage & handhng for sach ilem prdeced
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A BRIGHT NEW STAR FROM
ANDROMEDA!

NEW ROM BOARD FOR THE APPLE 1II*
$125.00 WITH UTILITY ROM.

With Andromeda’s new ROM Board, you can plug many
useful utility programs into your Apple il. Because ROM
memary never forgets, you can access these utiities
nstantly without having to load them from disk.

The ROM Board comes with the utility ROM. which
gives you five powerful options to apply to your
Applesoft* programs. With the Utlity ROM, you can do
automatic ine numbenng, control a prograrm list with a
page mode, restore d Crashed Applesoft™ program in
memory, alphabetize a disk catalogue and create 4 disk
without DOS, giving you an extra 8K on your disk. Any of
Soft Conurol Systems” other ROMS can be used. such as
the Dual DOS in ROM., and Your'ple ROM.

You can install 2K PROMS. 4K PROMS. or even 2K
RAM chips in each of the two memaory sockets. So you
can even have the Read - Write capabidity of RAM (o
develop PROM Programs yourself, or just have an extra
2K RAM for your machine - Language programs. Two
2732 PROMS allow atotal of 8K of memory onthe Board.

Now with One Year Warranty.

Don’t forget the Andromeda 16K RAM
Expansion Board $195.00

AN)I‘EOMED/\

INCORPORATED

P.O. Box 19144
Greensboro, NC. 27410

919 852-1482

QMPUTEp PO Box 696

Aricd Apiples

C
DATA
SERVICES
Il )

tult]

Are lrAacer

Amherst, NH. 03031
603 673-7375

LAKY
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Apple Byte Table

This useful reference table will
simplify the task of decoding
byte-values in the Apple’s
memory. For all numerical
values, hex or decimal, each
possible meaning Is listed,
ranging from ASCI! to Applesoft
token. If you ever tackle a hex-
dump, the Apple byte table will
prove invaluable.

Kim G. Woodward
6526 Delia Drive
Alexandria, Virginia 22310

If you look at a single byte in the Apple
or any other 8-bit microcomputer, it
will mean different things at different
times. Data and instructions are repre-
sented in the same manner in the com-
puter: one byte may be data, an address,
a token, or a command. I have put
together a simple table which will be of
use no matter what the relationship of
the byte is to your software. {Columns
F, G, H, and I will be especially useful to
the Apple owner.) The table is composed
of 10 columns which represent:

A. The equivalent decimal value of the
byte {assuming the byte is not signed).

B. The equivalent hex value of the byte.

C. The equivalent binary value of the
byte (very useful for assembly lan-
guage masking).

D. The value of the byte if it is looked at
as the high byte of an address.

E. The corresponding ASCI character
for the byte [if there is one).

F. The equivalent
character.
N-Normal.)

displayed screen
(I-inverse, F-Flashing,

88

G. The equivalent key to be pressed to
get the byte. {If there is one, note all
keys > §7F, C after character means
CTRL key held down.)

H. The corresponding Integer BASIC
token for the byte. The Integer
BASIC tokens can be found by keying:

> CALL-155 Go to monitor
*CA:00 10 Set program start
*4C:14 10 Set program ¢nd
*1000:13 Set length byte
*1001:0A 00 Set line number
*1003: 16 bytes of your choice
*1013:01 End of line token
4 Return via CTRL-C

>LIST

I. The corresponding Applesoft BASIC
token for the byte. The Applesoft
tokens can be found by keying:

CALL -155 Go to monitor
*67:0108 Set program start
*AF:16 08 Set program end
*801:1608 Pointer to next line
*803:0A 00 Set line number
*805: 16 bytes of your choice
*815:00 End of line token
*816:000000 End of program pointer
*0G Back to BASIC
LIST

]. The comesponding 6502 machine
language opcode.

Let’s note some of the subtleties in
the table’s usage. First of all, if a par-
ticular pattern for a mask operation is
needed, then it is a simple matter of
looking down the table until the correct
binary {column 3) pattern is found.
Then on the same line, read the decimal
equivalent for a POKE command, or the
hex equivalent for assembly language
use. In like manner you can do the
following:

MICRO - The 6502/6809 Journal

A. Decimal to hexadecimal conversion
— scan the table in column 4 to find
the highest number not exceeding
the decimal number. If the number
is negative (such as addresses in In-
teger BASIC larger than 32767), add
65536 before the conversion. Write
down the hex value and subtract the
decimal number just found. Then
find the decimal remainder in the
table and write down the hex value
for it. The first hex value js the high
byte and the sccond is the low byte.
For example, find the hex equivalent
of —936 {clear).

-936 + 65536 = 64600 : the
number to find. Find 64512 ($FC] :
highest oumber Jess than 64600
-64512 = 88 : find difference. Find
88 ($58) : remainder. Value of —936
decimal is $FC58.

B. Hexadecimal to decitnal conversion
— separate the hex number into two
bytes. Scan the table for the value of
the high order byte in column 4.
Then scan the table for the value of
the low order byte in column 1, add
the two numbers together and get
the result. For negative addresses
> $7FFF) simply subtract 65536
from the pumber.

C. Relative addressing — the formula
for relative addressing on the 6502
is: address of branch to address - ad-
dress of branch inst. - 2. For exam-
ple, to branch fromw Jocation $345 to
3313 you could find the decimal
equivalent of $345 as per |A) above,
837, and of $313, 787. Thus 787 -837
-2 115 —52. Add 256 to —352 giving
204. Look up 204 in the table as
$CC. $CC is then the relative ad-
dress offset.

Columns F and G in the table can be
found in the Apple Reference Hand-
book by Apple Computer, Inc. If these
tables have been of some benefit, let
me know; write to the address at the
beginning of the article.
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The Apple Byte Table

- Dec Hx Binary High Asc Sc Ky Int Bs Aps Bs 6502
000 00 00000000 O ML el HIMEM:  NUL BRI
001 01 00000001 254 SOH Al EDS SOH ORAIX
002 02 00000010 S1% 8TX  BI = STX
003 O3 00000011 748 ETX CI - ETX
004 04 00000100 1024  EOT DI LOAD EOT
005 05 00000101 1280  ENB  EI SAVE ENG ORAZ
004 06 00000110 1536  ACK FI CON ACK ASLZ
007 ©7 00000111 1792  BEL Gl RUN BEL
008 08 00001000 2048  BS  HI RUN BS PHP
009 09 00001001 2304  HT  II DEL HT ORA LM
010 ©OA 00001010 2560 LF  JI ; LF ASLA
011 OB 00001011 2816 VT  KI NEW vT
012 OC 00001100 3072 FF LI CLR FF
013 OD 00001101 3328 CR  MI AUTO CR ORA
014 ©OE 00001110 3584 S0 NI , S0 AsL
015 OF 00001111 3840 &I  OI MAN 81
016 10 00010000 4094  DLE PI HIMEM:  DLE BPL
017 11 00010001 4352  DCi @I LOMEM:  DC1 ORATY
018 12 00010010 4608  DC2 RI * pC2
019 13 00010011 4844  DC3  SI - pC3
020 14 00010100 S120  DCA  TI X DCA
021 15 00010101 5376  NAK  UI / NAK ORAZX
022 14 Q0010110 5632  SYN VI - SYN ASLZX
023 17 00010111 5888  ETB Wl * ETR
024 B 00011000 &144  CAN X1 Vi CAN cLe
025 19 00011001 6400 EM  YI > EM ORAY
026 1A 00011010 4454  SUB  ZI . suB
027 1B 00011011 4912  ESC CI <> ESC
028 1C 00011100 7148 FS I < pepe
029 1D 00011101 7428 @8 31 AND GS ORAX
030 1E 00011110 7480 RS  ~I OR RS ASLX
031 1F o0ol1111 79386  US  _1 MOD us
032 20 00100000 8192  SPC 1 A sPC JSR
03X 21 00100001  BA4E : (1 . ! ANDI X
033 22 00100010 8704  ° "y ¢ "

035 23 00100011 8940  ® w1 - »
036 24 00100100 9214 % 1 THEN . BITZ
037 25 00100101 9472 % %1 THEN % ANDZ
0X8 26 00100110 9728 & &1 y & ROL Z
039 27 00100111 9984 ; "y 3 ,
040 28 00101000 10240 (1 " ( pLP
041 29 00101001 10496 ) )1 " ) AND IM
042 2A 00101010 10752 ¥ &l ( 2 ROLA
043 2B 00101011 11008 + +1 ! *
044 20 00101100 112464 .1 ! r BIT
045 2D 00101101 11520 - ~1 ¢ = AND
044 26 00101110 11776 . .1 PEEK . ROL
047 2F 00101111 12032 7/ /1 RND /
0A8 30 00110000 12288 O o1 SGN o BMI
0A9 31 00110001 12544 1 11 ABS 1 ANDLY
| 050 32 00110010 12800 2 21 PDL 2
r 051 33 00110011 13036 3 31 RNDX 3
052 34 00110100 13312 4 41 ( 3
' OS% 3% 00110101 13%eB S 51 + s ANDZX
054 34 00110110 13824 & &1 = & ROL ZX
[ 0S5 137 00110111 14080 7 71 NOT 7
l 056 38 00111000 14336 8 81 ( 8 8EC
057 39 00111001 14892 9 91 - 9 ANDY
058 3A 00111010 14848 & i1 “ b
O%9 3B 00111011 15104 4 1 LEN ;
060 3IC 00111100 15360 < <1 ABC ( <
061 3D 00111101 15616 = =1 8CRN( = ANDX
062 3IE 00i11110 %872 > 51 v > ROL X
063 3F oottfi1i 16128 ? 21 ( 2
064 40 01000000 14384 @ oF s @ RTI

(Continued)
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Dec

065
086
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083X
084
085
08s&
087
088
oB9e
090
091
092
093
094
095
096
87
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
1186
119
120
121

12X
124
125
126
127
128
129
130
1xX1
132
13X
134
135

Binary

01000001}
01000010
01000011
01000100
al1o00101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101
Q1001110
01001111
Q1010000
01010001
0101004
01010011
01010100
01010101
01010110
01010111
01011000
01011001
03011010
QLo11011
0101110C
01011101
01011110
01011111
Q1100000
01100001
01100010
0110001 ¢
01100100
01100101
01100110
01100111
01101000
01101Q01
01101010
01101011
01101100
01101101
0110111Q
01101111
01110000
01110001
01110010
01110011
01110100
01110101
01110110
01110111
01111000
01111001
01111010
01111011
01111100
01111101
01111110Q
o1111111
10000000
10000001
10000010
10000011
10000100
10000101
10000110
10000111

High Asc Sc Ky
165640 A AF
16896 B BF
17152 c CF
17408 D DF
174664 E EF
17920 F FF
18174 G GF
18432 H HF
18688 1 IF
18944 J JF
19200 K KF
19458 L LF
19712 M MF
19968 N NF
20224 0 oF
20480 P PF

207% Q oF
20992 R RF
21248 g SF
21504 T TF
21760 u UF
22014 V VF
22272 W WF
22528 X XF
22784 Y YF
23040 Z F
23236 i CF
23552 \ \F
23808 B’ aF
24064 i ~F
24320 = _F
24576 g F
2483%2 a 'F
25088 b “F
25344 c #F
25600 d s$F
25ass e %F
26112 f 8F
26368 q R
26424 h (F
246880 i F
27134 i F
27392 k +F
27648 1 sF
27904 a -F
28140 n .F
284146 o /F
28672 P OF
28928 q tF
29184 r 2F
294430 s 3IF
29696 t 4F
29952 u SF
30208 v &F
30444 w 7F
30720 X BF
209746 v SF
31232 2 tF
31488 { IF
31744 i <FF
2000 3 =

32254 ~ >F
32512 RUB 7F
I2748 &N
33024 AN AC
33280 BN BC
3353 CN cc
33792 DN DC
34048 EN EC
4304 FN FC
Ia540 BN GC

MICRO - The 6502/6809 Journal

Int Bs

W e um et e W AW

NODSP
NODSP
NDTRACE
DSP
DSP
TRACE
PR#®
IN®
NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL

Aps Bs

YL/ AMNASKXECCHY TR TVOZICTAWU~NIONIMOODD

l

END
FOR
NEXT
DATA
INPUT

DIM
READ

6502
EORIX

EORZ
LSRZ

PHA
EORIM
LSRA

JMP
EOR
LSR

BVC
EORIY

EDRZX
LSRZX

CLI
EORY

EORX
LSRX

RTS
ADCIX

ADCZ
RORZ

PLA
ADCIM
RORA

JMP I
ADC
ROR

BVS
ADCIY

ADCZX
RORZX

SEI
ADCY

ADCX
RORX

STAIX

8TYyz
STAZ
8TXZ
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Dac Hx Binary High Asc Sc Ky Int Bs Aps Bs 8502
1X6 68 10001000 34814 HN HC BS GR DEY
137 B9 10001001 385072 IN IC HT TEXT

18 8A 10001010  3I5328 JN JC LF PR TXA
139 BR 1000101t 35584 KN KC VT IN®

140 8C 10001100 35840 LN LC FF CALL STY
141  BD 1000110% 36094 MN HMC CR PLOT STA
142 BE 10001110 36352 NN NC SO MLIN STX
143 BF 10001111 34408 ON Ot 81 VLIN

144 %0 10010000 36864 PN PC  DLE HGR2 BCC
145 91 10010001 37120 N @C DC1 HGR STALY
146 92 10010010 37376 RN RC DC2 HCOLDR=

147 93 10010011 37632 SN 8C DC3 HPLOT

148 94 10010100 3I7888 TN TC DC4 DRAW STYZX
149 95 10010101 38144 UN UC  NAK XDRAW STAZX
150 95 1001011C  3IV4A00 UN VC SYN HTAR STXZY
1St 97 10010111 38656 WN WE ETB HOME

152 S8 100i{1000  3I8F12 XN XC CAN ROT= TYa
153 99 10011001 39148 YN YC EM SCALE=  STAY
154 94 10011010 39424 IN I€ SUB SHLOAD TXS
155 9B 10011011 39480 CN ESC ESC TRACE

156 9C 10011100 39934 NN FS5 NOTRACE

157 9D 10011101 40192 AN  MCU &S NORMAL  STAX
1SB 9E 10011110 40448 ~“N ~C RS INVERSE

1S% 9F 10011111 40704 N us FLASH

160 A0 10100000 40960 N SPC SFC COLOR= LDYIM
161 A1 10100001 41215 N t POP LDAIX
162 A2 10100010 41472 LT VIR o VTAR LDXIM
163 A3 10100011 41728 N B » HIMEMI

164 A4 10100100 41984 SN & & LOMEM:  LDYZ
145 A5 10100101 42240 %N % % ONERR LDAZ
166 A& 10100110 42496 N X & RESUME  LDXZ
187 A7 10100111 42752 N ’ RECALL

148 AB 10101000 43008 (N ( ( STORE TAY
169 A% 10101001 43264 N ) ) SPEED=  LDAIM
170  AA 10101010 43520 N % x LET TAX
171 AR 10101011 43774 N+ + GOTO

172  AC 10101100 44032 I T . RUN LDY
17T AD 10101101 44288 -N - IF LDA
174 AE 10101110 44534 N : RESTORE LDX
175 AF 10101111 44800 /N 7 / &

176 BO 10110000 45054 ON O o GOSUB BCS
177 B 10110001 453312 IN 1 1 RETURN  LDAIY
178 2 10110010 45548 2N 2 2 REM

179 RBX 101100311 45824 IN 3 3 STOP

180 B4 101101000 44080 4N 4 4 ON £DYZX
181 BS 10110101 44336 SN 5 s WAIT LDAZX =
182 B& 10110110 86592 &N b & LOAD LDXZY (Continued)

N

AMUST FOR THE MACHINE LANGUAGE PROGRAMMER. Edit 6502° is a two pass Assem-
bler, Disassembler and text editor for the Apple computer. {t is a single Joad program
that only occupies 7K of memory. You can move freely between assembiing and disas-
sembling. Editing is both character and line orientaled. the two pass disassemblies
create editadle source fites. The program is so written so as to encompass combined
disassemblies of 6502 Code, ASCH texl, hex data and Sweet 16 code. Edit 8502 makes the
user feel he has never leth the environment of basic. It encompasses a large number of
pseuda opcodes. allows linked assemblies. soltware stacking (single and muliple
page) and comptete cantrof of printer {paganation and [ab selting). User is Iree to
move source, object and symbol table anywhere in memory. Requirements: 43K of
RAM. and ONE DISK DRIVE. Optional use of 80 column M&R board. or lower case availa-
bte with Paymar Lower Case Generator.

TAXE A LBOK AT JUST SOME OF THE EDITING COMMAND FEATURES. Inserl at line 4 n Delete a characler
losert a character Delete a line # n List line ¥ al, n2 to line # n3 Change line 4 ni to n2 "stringl"” Search
ling W ol to A2 “siringl”

LIK Enterprises inc. P.O. Box 10827 S5t. Louls, MO 63129 (314)840-6124

EDIT 6502 ™"

Two Pass Assembiler, Disassembler, and Editor Single Load Program
DOS 3.3., 40/80 Colummns, for Apple Il or Apple Il Plus®

LOOK AT THESE KEY BOARD FUNCTIONS: Copy 10 Ihe end ol Tine and
exi(; 6o 1o Ihe beginning of the line: aborl opération. delete a
character at cursor location: go lo end ol line. find characler
aller cursor location. non destruclive backspace: insert a
character at cursar Incation shill lock: shift release: forward
copy delete line number preflix special print characters. Gom-
plete cursat coalrol. home and clear. nght. et down up. Scroll a
fine at a linie. Never type 3 (e number again.

All this and much mueh more — Send for FREE Information.
Introductory Price $50.00.

bl

EMTERPRESES

I

*Edil 6502 T.M. af LIK Ent dac.. — “Apple T.M. al Apple Compuler Inc.
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J APPLE BONUS

Dec Hx Binary High Asc Sc Ky \nt Bs Aps Bs 6502

183 B7 10110111 356848 IN 7 7 SAVE

184 B8 10111000 47104 8N 8 8 DEF CLV

185 B 10111001 47360 SN 9 9 POKE LDAY

186 BA 10111010 47616 IN 1 t PRINT TSX

187 BB 10111011 37872 IN g ¥ CONT

188 BC 10111100 48128 N < < LIST LDYX

185 BD 10111101 48364 =N = = CLEAR LDAX

190 BE 10111110 48&40 N > > GET LDXY

191  BF 10111111 38894 N 7 3 NEW

192 CO 11000000 49152 @N @ @ TAR( CPYIM .

193 ci 11000001 49406 AN A A 70 CMPIX ,

194 €2 11000010 49464 BN B B FN

195 3 11000011 49520 CN C [ SPC (

196 CcA4 11000100 SD17A DN D D THEN CcPYZ

157 €S 11000101 50432 EN E E AT CMPZ

198 C& 11000110 50488 FN F F NOT DECZ

199 ©7 11000111 50944 BN B & STEP ‘

200 €8 11001000 S1200 HN H H + INY |

201 co 11001001 51458 IN I I - CMPIM f

202 CA 11001010 51712 IJN J J ¥ DEX

20X CB 11001011 51948 KN K K /

204 CC 11001100 52224 LN L L 2 cey

205 CD 11001101 52480 MN M M AND CMP

206 CE 11001110  S2736 NN N N OR DEC

207 CF 11001114 52992 oN O 0 >

208 DO 11010000 53248 PN P P = BNE

209 D1 11010001 53504 GN @ Q < CMP1Y

210 D2 11010010 53760 RN R R SGN

211 D3 11010011  S4016 SN S s INT

212 D4 11010100 54272 ™w T T ABS

213 DS 11010101 54528 UN U u USR CMPZX

214 D& 11010110 54784 UN  V v FRE DECZIX

215 D7 11010111 55040 WN W W SCRN (

216 DB 11011000 55296 XN X X PDL CLD

217 D9 11011001 55552 YN VY Y POS CMPY

218 DA 11011010 S5808 IN 2 2 SQR

219 DB 11011011 56064 TN C RND

220  DC 11011100 54320 \N ~ LOG

221 DD 11011101 56576 1IN Mou 1 EXP CHPX

222 DE 11011110 54832 AN~ = cas DECX

223  DF 11011111 57088 -N st SIN

224 EO 11100000 57344 N TAN CPYXIM

225 E1 11100001 57400 N ATN 8BCIX

226 E2 11100010 57856 N PEEK

227 EX 11100011 58112 #N LEN

22 €4 11100100 598348 $N STRS CPXZ

229 ES 11100101 568624 BN vaL SBECZ

230 E4 11100110 58880 &N asc INCZ

231 E7 11100111 592134 "N CHR%

232 E8 11101000 59392 (N LEFTS INX

233 E9 11101001 59448 YN RIGHTS HBCIM

234 EA 11101010 59904 N MIDS NOP

235 EB 11101011 50160 +N

236 EC 11101100 40414 SN SYNTAX  CPX

237 ED 11101101 604672 -N RWO GSB SBC

238 EE 11161110 &0928 .N OUT DTA INC

239  EF 11101111 L1184 /N ILL @NT

240 FO0 11110000  &1440 ON OVERFLW BEQ

231 Fi 11110001 614696 iN OUT MEM SBCIY

242 €2 11110010 61952 2N UNF STM

243 F3 11110011 42208 3N BD SUBRS

244 Fa 11110100 42444 aN RDM ARY

245 FS 11110401 42720 SN DIV ZER GSBCIX

246 F6 11110110 42976 &N ILL DIR INCZX

247 F7 11110111 43232 7N TYP MIS

228  FB 11111000 43488 8N STR LNG SED

249  F9 11111001  &3744 9N FRM CPX SBCY

250 FA 11111010 64000 tN CANTCNT

251 FB 11111011 642564 §N UNDFNC

252 FC 11111100 64512 <N ERROR

2%3 FD 11111101 64748 =N ( SBCX

254 FE 11111110 65024 >N ( INCX

255 FF 111111241 65280 N {

AICRO
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Organize your business with
accounting software from SBCS:
s General Ledger
s Accounts Receivable
s Accounts Payable

The above programs can be used alone or inte-
grated. They include extensive error checking
and data entry prompting, numerous reports,
departmentalizing, and budgeting. Detailed doc-
umentation included.

Get on top of things! Call or write today.

SMALL BUSINESS COMPUTER SYSTEMS
4140 Greenwood, Lincoln, NE 68504 (402) 467-1878

§ APPLE BONUS 8

A STATISTICAL ANALYSIS
AND FILE MAINTENANCE SYSTEM
FOR THE APPLE 1i™ MICROCOMPUTER

As a Subset Language of P-STAT™ 78, .
A-STAT™ 79 computes:
FREQUENCIES
BI-VARIATE TABLES - CHI SQUARES
CORRELATION MATRICES
MULTIPLE REGRESSION
RESIDUALS
APPLE PLOT INYERFACE
APPLE FILE CABINET INTERFACE
FILE SORT

AQQGREQATION
REPORT WRITING
COMPLETE TRANSFORMATION LANGUAQGE
READS VISICALC FILES

A-STAT™™ 79
Uses Standard DOS Text File and EXEC's
48K Vearsion — All programs in Applesofttm

A-STAT™ 79 is available from:

ROSEN GRANDON ASSOCIATES
7807 Whittler Street
Tampa, Florida 33617
(813) 985-4911
ASTAT™ 79 on disk with 80-page manual... $145.00
Apple Il Im i a \racemark of the Appie Computer inc.

P-STAT UM 78 is a rademark of P-STAT Ine., Princeton, N.J.
ASTAY W@ 79 is copyrnighied by Gacy M. Grandon, Ph.D.

Be one of the first persons to own your own robot. It's fun. and
uniike other pets, the Turtle obeys your commonds. It maves,
drows, blinks, beeps, has a sense of touch. and doesn't need
{6 be housebroken. You and your Turtle can draw pictures,
navigate mazes, push obiects, map rooms, and much, much
more. The Turtle's aclivities are limited only by your imagina
tion, providing a challenge for users of all ages. Interfaces,
meluding software lor casy control of the Turtie, are available
‘orthe Apple. Atari, ana S-100 bus computers.

Terrapin will give a free Turte to the verson or persons who
develop the best prograr: for the Turtle by March 31, 1982. In
addition, Terrapin will pay royalties. For mare mlormation,
wrrite or catl;

Terrapin. Inc.

678 Massachusetts Avenue

Combndge, MA 02133

(617)492-8816

Bocks avanlabie from Terrapin

Turtle Geometry by Abelsor and diSessa

An mnovative book using Turdle Grophics to explore
geometry, motion, symmetry and topology. MIT Press $20.00
Mindstorms by Seymour Paper!

An exciting book aboul children, computers, and learning.
Explains the philosophy of the new | OGO language. Basic
Books §12.85

Terrapin Turtle

Artificial Intelligence by Patrick Winston

Explores several 1ssues includimg analysis of vision ana len:-
guage. An mirocguction o the LISP langucge s mcorporated
in the second section. Addison-Wesley $18.95

Katie and the Computer by Fred D'lagnazio

A chilcren's picture beok adveniure about a young girl's
imaginary trip inside ¢ computer. Creative Computing $6.95
Smull Computers by ['rac D'lgnazio

A book about the future of small computers and robots, aimed
ctadolescents. Frankiin Wats 39.95

The Perfect Pet™
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3 APPLE BONUS BB

Apple Bits, Part 2

Part 1 of last month’s article,
“Apple Bits,” (40:75) presented a
machine language program for
plotting low resolution graphics
patterns from encoded data.
This part will present an Integer
BASIC program for constructing
the patterns used by the
machine language driver. Next
month's part wlll give detailed
instructions on how to create
low resolution animations using
these tools.

Richard C. Vile
3467 Yellowstone Drive
Ann Arbor, M| 48105

The Pattern Maker Program

The program allows you to create
pattens and store them in tables for
subsequent use by animation programs.
It begins by asking a couple of
questions:

HEIGHT AND WIDTH OF
PATTERNS?

TABLE ADDRESS IN DECIMAL?

The pattems created may be up to 8
rows high by 8 columns wide, but may
be smaller than that as well. For exam-
ple, onc set of patterns that I usc con-
sists of 7 rows by 5 columns. They form
a "'giant’’ character set that may be used
to crcatc billboard messages on the
Apple screen. The table of patterns is
stored in Apple RAM and manipulated
by PEEKs and POKEs. Thus, it is
necessary to tell the program where in
rnemory the table is located. This is the
reason for the second question. [ typical-
ly store tables at 3072 ($C00). The
tables must be saved on tape or disk for
eventual use by animation progratns.

94

Figure 1: Bullding the pattem.

The program will display a rec-
tangular border enclosing an area equal
in size to the patterns specified, as
shown in figure 1. Inside the pattern
border, a blinking cursor will be seen.
The user may move this cursor about,
inside the border, and cither add or
deletc parts of a pattern in the process.

The pattern maker will respond to
any of the following commands:

PATTERN

VERIFY

MODIFY

RECORD

SAME

HELP
QUIT.BYE,STOPREXIT

The commands are typed in full, or
abbreviated to the first letter. If you
forget what the commands are, simply
type ''HELP”’ or "H”’ and the menu of
commands will be listed for you. (Note:
You will probably lose any pattern in
progress if you do that.)

MICRO - The 6502/6809 Journa!

The commands have the following
effects:

PATTERN: The area ingide the
border is erased, the cursor appears in-
side, and the user may begin creating a
new pattem.

MODIFY: Recalls a given pattem
from the table, so the user may modify
it.

SAME: Returns to the same pattern
as the one most recently created or
modified (allows the user to recover
from accidently striking ‘‘ENTER"
while creating 2 pattern.)

VERIFY: Displays the numeric codes
for the pattern under construction or
modification. Mainly included for
debugging the pattern maker program
itself.,

HELP: Displays the menu of
cormmands.

QUIT,BYE,STOP,EXIT: Cause the
termination of the program. Note that
the screen is cleared and returned to
TEXT mode.

The program operates in mixed low
resolurion graphics mode and uscs the
bottom four lines of the screen for enter-
ing commands and prompts. The pro-
gram will proropt the user by typing:

COMMAND?

and then waiting for a response. If any of
the ahove commands are entercd, the
program will take the corresponding ac-
tion, otherwise it simply reprompts the
user, The “P", “M", and ''S" com-
mands will cause the cursor to be
transferred inside the rectangle on the
graphics portion of the screen. While
there, the user may entex ''cursor con-
trol keys'' or '‘pattern comtrol keys’’ to
shift the cursor around the pattern and
create or erase parts of the pattern.
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[ The cursor control keys and their

results arc listed in table 1 and the
J

pattern control keys and their results are
listed in table 2.

! Table 1
KEY EFFECT
—» Move the cursor one column

to the right. If the cursor is
already at the far right of the
rectangle, then ''wrap"'
around to the far left of the
pattern, but one row further
down. If at the extreme hot-
tom right of the pattern, then
"'wrap'' around to the extreme
top left of the pattern.

R Same as —3»

Move the cursor one column
to the left. At the extreme
positions ''wrap’’ around in a
fashion analogous to that
described above for the— or
| R keys.

Samce as-<€ .

Move the cursor up one row.
(Wrap around also)

D Move the cursor down one
row. (Wrap also)
ENTER Return the cursor to the com-
mand area of the screen.

SOFTWARE AUTHORS!
for Apple. Atari, TRS-80, NEC, Hitachi. . ..

Brdderbund Software is looking for new authors to joln its
international team of programroers. If you have a product for
the micro market, let us show you the advantages of wurking
with our team of design, production and distribution
speclalists. = </ nmeis

Call or write for our free Authors Kit today or send us a

strictest confidence.

Y W

: B_r(bderbunEJﬁSoftuJor

Vo d)s

.. #2 Vista Wood Way. San Rafzel, CA 94301  (415) 456-6424 .

machine readable copy of your work for prompt review unde_r___.- ;

ESC Same as for 'ENTER''.
|

Table 2

KEY EFFECT

+  Add 2 solid blob to the pattern
in the position indicated by
the current location of the
Cursor.

—  Erase the part of the pattern
[if any) located at the current
position of the cursor.

I

Pattern Creation Utilily

O REM  FATTERN MakEkr PRUGHSEA
1 DM BPITERNGT 0] TRCT sonbg 2% )

2 FOR L=0 TU JVEMTERNS [ 2=pBilht L=yl
4 KRAD= - 1§334 LLK= Lu3d8iWalT=5000

S5 GONUR Lovaw
10 InFUl

UK AFPLE LUNES GR&PRL LS

WAl L

TCOMAANTT My
11 IF A$="F" OR A%$="FATTERN" [(HEN GUSUK 5v
12 IF A3="U" OF A$="VERIFY" T[HER LUOSUH Luou
13 IF A%e="HM" OR AB="dDIF1" THEN GUSUR L1500
14 IF A%$="K" OR A$="RECUKD" YTHEN GUSUE 2000
1y IF A$="3" OR A%="5AML" THEN GOSUR 92
16 IF As="H" OR Ad="HELF" THEN GOSUR 2500
17 F A$="0G" UOR A%-"QUIT" UK A%="RYE" Ok AB="STOF" OR A$="EXI

THEN GOTO 3023
A0 GUTO gw
50 FOR L=0 71U
51 COLOKR=12
HEIGHT+1:
14+WINITHE L

ZIFTHERNC T d=0i MEAT 1! GR
HLIN 14, L4+WIDTHEL AT 34 BLIN 14, 14+WIDTHEL AT 1
VLIN 14,344HEIGHTH1 AT 141 ULIN 14y 14 HHEIGHT+HL &

G BAVUOLR= SCRNC IS+C0L «15+ROW 1ENEY= PEEN (KBO)! IF KEY.:=128 THEN
o8

94 COLOR=15: FLOT {354COLe1S+EOUT FOR 1=0 TQ 10 NEXT I: COLOK=0
OFLOT 15+CEL, 1SHROW: FOR [=0 1O f0: NEXT (: [F SAVCOLK#1S THEN
Y

J& COLOR=15: PLOT 1S9+CUL,1=+R0OW: COLOR=0I GOTD 92

58 IF KEY=141 UR KEY={5% THEN RETURN : FONE CLK,0: (OLOR=1S

60 IF KEY® ASCCUF") AN hET4149
THEN S21ROW=ROW+1ICOL=00 IF ROM-HEIGHT THEN 52 {ROW=Q:

70 IF NEY® ASC{"L") AND KET#138 THEN 80:COL=COL-1
52COL=WIDTH-1 i ROW=RKOW-1: IF KOWs=0 [FHEN
WIOTH-1! GOTD 52

80 IF KEYH ASCI{"Y") THEN Q0IRDW=ROW=-1: IF ROWz=6 THEN 523K0W=
HE LGHT = 1 1C0L=CUL-1 TF COL>=0 THEN $2:COL=WIDTH-1: GOTD 52

90 1F KET# ASCC L") THEN 100:ROW=RUW4L: IF ROW<HEIGHT THEN 52

0:LOL=LOL¥1: [F COLIWINTH THEN S2iCOL=0: GOTHO S5

IF KEY# ASC{"+") THEN }10!VALUE=1; GOSUR 500: GDTQ 52

IF KET$ ASBC("~") THEN 120!VALUE=0: GOSUE 500: GOTU 52

VTAR 23: PRINT "INVALIM KEY"! FOR K=1 10 25! NEXT K:

! TAK L: PRINT © ) IG5

FTHEN 700 COL=CULAT ¢

GOTQ
IF COLx=0

1ou
110

IF COL<MIDTH

SHIROW=HEIGHT -1 1C0L=

"

At
T

=y
52

THEN

TROU=

23

|
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B APPLE BONUS

When RECORDing or MODIFYing
patterns, the program will request a KEY
to associate with the pattern. The user
should respond to this request by simply
striking the desired key (do not hit
ENTER, unless that is the desired key).
Control keys (except for Control-c} are
included. The association that is made
"internally’’ by this is as follows: The
program converts the ASCII value of the
key stnuck to a table offset. This offset is
then used when storing or retrieving the
corresponding pattern from memory.
The same idea will be used by anima-
tion programs in order to point the
machine language driver at the correct
positions in memory for a given pattern.

The pattern maker program does not
LOAD and SAVE the pattern tables
itself. This is the responsibility of the
user. For example, suppose you have
created a table which starts at location
$C00 and extends as far as $FFF. After
exiting the pattern maker program and
returnjng to the Integer BASIC com-
mand level, you would give the follow-
ing command:

> BSAVE PATTERN TABLE XYZ,
ASCO0,L$7FF

assuming that you have a disk-based
system. To save the same table on tape,
you would enter the monitor and (after
setting up yowr recorder, etc.} type:

*CO00.FFFW

and wait for the monitor to write it all
out to the cassette.

Below is the listing of the program in
Integer BASIC. Note: If you store your
tables in low memory, be sure to protect
them from the BASIC program itself.
For example, when I use the area from
$C00 (decimal 3072) to $FFF, 1 first
issue the command:

LOMEM: 4086
Final Note

The pattern maker program uses the
machine language driver program ({in
order to support the Modify command).
Thus, the following complete sequence
of commands would be used to run the
pattern maker to add or modify patterns
previously saved in file BPATS:

> BLOAD BPATS

> BLOAD APPLE-BITS

> LOMEM:. 4086

> RUN PATTERN MAKER

If no previous file of patterns, such as

BPATS, is being used, then the first com-
mand in the sequence may be omitted.
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Cfien Cn

5 Tag 12¢

TEMF=PTTERNCTOL )

FOR B=0 TO 7:IRITS(H)=TEMF MOD
RITSCROW )I=VALUE

TEMP=HRITS(7 )

FOR B=6 10 ¢ STEF -1
TEHP=2XTECMF+E(TS(R)

NEXT B

PTTERN(COL )=TEMF

IF VALUE=0 THEN COLOR=0

PLOT 154COL»15+ROW

ALTEMM=TEMP/2: NEXT B

7 COLOR=15

RETURN
FDR I=¢
RETURN
INFUT
KEY=
POKE
FPOKE
POKE
FOKE
GR

POKE

TO 7% PRINT FITERNMCIDE™ 53 NEXT I

"WHICH KEYT?”
PEEK (KBD)! IF KEY<128 THEN 135905
CLR#0{OFFSET=(KEY-128 )WIDIH
2048 WINTH: POKE 2049 sHEIGHT
40y { ADDIRYOFFSET ) MOT 256
615C ADDR¥OFFSET /256

36515% POKE 37,15
COLOR=15: CALL 20358
FOKE 36y0% POKE 37523
COLOR=1% HLIN 14y14+WILTH+1 AT 14:
HEIGHT+1

ULIN 145 144HEIGHTHL AT 143

HLIN l4y14tWIDOTHED AT 144
ULIN 14514+HEIGHT+1 AT 14+WIDTHT1

FOK I=0 TO WIDTH-1

FTTERN(I )= PEEK (ADDRYOFFSET+I)

NEXT I

GDTL 52

FRINT “WHICH KEY®®

KEY= FEEN (KBD)! IF KEY<1283 THEN 2001

POKE CLRyOIKEY=KEY~128:0FFSET=REYXWILTH

FOR I=0 TO WIDTH-1}

POKE ADDR+OFFSET+IsPTTERNC I )

NEXT I

RETURN

REM HELP SUBROUTINE

REM

TEXT : CaALL -936

UTap 2¢ TAR 2! FRINT "COMMANO"3:: TAFR {23 FRINT “EFFECT™

TAE 2! PRINT “======="3! TAB 12! FPRINT "===s==="

UTAER S: TAE 2: PRINT "PATTERN"3¢ TAB 12! FRINT "STARTS A NEUW
FATT grn»

FRINT
TAR 28
FO R”
TAR 12!
FRINT
TAR 20 PRINT "RECORD” i
IN T HE"
TAR 12

PRINT "MQUIFY»3: TAE 12! FRINT “CALLS UP AN OLD PATTERN

FRINT "MOLIFICATIONS."
TaAR 123

FRINT "SAVES CURIENT PATTERN

FRINT
FRINI

"PATTERN TARLE. 1T WItL RE”
"ASSOCIATED WITH A KEY.”

PRINT
TAR 2¢ PRINT "SAME"i¢ TAR 12! PRINT "RETURNS 70 FATTERN AREA"
RINT

F "WITHOUT MESTROYING THE"
PRINT

Tak 123
2 "CURRENY FATTERN,”

TAR 12
FPRINT
TAR 2! FRINT “"HELF“:;: YAE 12 PRINT "LLSFLAYS THIS rMESSBAGE.”

PRINT ¢ TAR 2@ FRINT * 70 DUIT, TYPE ANY OF THE FOLLUWING:®
TAR 21 PRINT *
GOSUR WATT
RETURN

REM  WATT SUEKDUTTRE
REH

POKE CLRyO
KEY= FEFK
FORE DLE«0
IF KEY# ASC("Q@") THEN RETURN

TEXT : CALL -936: END

TEXT i CALL -93s

KBL=-16384 ;CLR=-143Z4R

INFUT "HEIGHT OF PATTERNS “ yHE [GHT
INPUT “WIDTH OF PATTERNS "» WIDTH
INFUT “TABLE ADDRESS IN DECIMAL*sALUR
RETURN

CRUIT R e ATOPT S BYES s OR OCEXL T

(KB Y IF KEY<YZ2 THEM J010
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WHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

Memory — you never seem to have quite

enough of it.

But if you're one of the thousands of Apple
owners using the SoftCard, there's an economical
new way to expand your memory dramatically.

16K ON A PLUG-IN CARD.

Microsoft's new RAMCard simply
plugs into your Apple I1,® and adds 16k
bytes of dependable, buffered
read/write storage.

Together with the SoftCard,
the RAMCard gives you a 56k
CP/M® system that's big enough
to take on all kinds of chores that
would never fit before (until now,

. the only way to get this much
memory was to have an Apple
Language Card installed).

applications like the Peachtree Software account-

ing systems. VisiCalc™ and other Apple software

packages can take advantage of RAMCard too.
And RAMCard gives you the extra capacity to
develop advanced programs of your own, using the

SoftCard and CP/M. Even with the RAMCard in

161
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place, you can still access your FfOM BASIC
and monitor routines.

JOIN THE SOFTCARD
FAMILY.

The RAMCard is just the
latest addition to the SoftCard
family — a comprehensive sys-
tem of hardware and software
that can make your Apple more
versatile and powerful than you
ever imagined.

Your Microsoft dealer has all

GREAT SOFTWARE: .;:3 E the exciting details. Visit him
* == soon, and discover a great idea
_ , YQUR_S, 2“251“ OCR THEIRS. E that keeps getting better.
-- With the RAMCard and Microsoft Consumer

SoftCard, you can tackle large-
scale business and scientific
computing with our COBOL and
FORTRAN languages. Or greatly
increase the capability of CB/M

Products, 400 108th Ave. N.E.,
Suite 200, Bellevue, WA 98004.
(206) 454-1315,

SottCard, RAMCard and Microsoft are trademarks
of Micrasoft, inc. Apple Il is a registered
trademark ol Apple Computer Inc. Z-80 is.a
registered trademark of Zilog, Inc. CP/M is a
registered trademark of

/ﬂw ti0e e Hi3 Digital Research Irc
i TS s (RS R | - Sl e Rl o I o am- 1 A o} AT S VisiCalc is-a ragistered
) By £ trademark of Personal
....... 8% e e Software, Inc. Microseft
3% Consumer Products is a
; division of Microsoft, Inc.
© 2
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INICRO

By Loren Wright

1t seems that many of those accessorics
promised for the VIC are really going to
appear in October. The VIC 1515
graphic printer is now available, and aca
relatively low price — $395. It is based
on the Seikosha printer. The Seikosha
printet, mentioned in its Axiom GP-80M
implementation in our printer overview
in August [MICRO 39:33}, is a dot
matrix with an interesting design. A
single hammer strikes rapidly against
splines on a platen, which rotate frecly
bencath the paper. This printer prints
the entire PET/VIC character set, and
any programmable characters you might
¢ome up with. It is also pin program-
mable so you can produce high resolu-
tion, dot graphic printouts. The design
compromiscs made, perhaps accounting
for the low price, arc slow printing speced
(30 characters per second} and its re-

quirement for a special, narrower paper
(8"’ pin to pin). Fortupartcly, the paper
shouldn't be too expensive since it is
plain, not heat sensitive or aluminum
coated.

A number of expansion cartridges
and games will be rcleased in September
and October. Some of the games have
working names like "'VIC Slot,"
“Tupiter Lander,”’ and VIC Avenger.”
On the more seriots side, there will be a
programmable character gencrator pro-
gram, a machine langnage monitot, a
Toolkit-like ‘“Programmer's Aid,"” and a
package called ''Super Expander.’” The
““‘Super Expander’’ expands VIC BASIC
to include things like convenient color,
circle-drawing, and music-playing com-
mands. Prices start ar $30 for some of
the games.

Also in October, the 3K and 8K RAM
expansion cartridges will be available.
The 16K expansion will require the ex-
pansion odule, which probably won't
be available until carly next yecar, The
Programmer's Reference Manual, which
contains memory maps and a morc
thorough documentation of BASIC, is
now available for $14.95. The Commo-
dor¢ light pen, mentioned in David
Malmberg's article |page 54, this issue]

will not be available in the near future,
50 people wanting to try Mr. Malmberg’s
programs will have to use the Systems
Formulate or Atari light pens.

My previous VIC announcernernts
apparently gave some people the false
impression that MICRO is involved in
selling the VIC. We received a few let-
ters asking for information but, unfor-
tunately, no checks!

Commodore Hotlines

Apple tried having a toll-free hot line
number, but when they were deluged
with calls in the first few months, the
company was forced to cancel the scr-
vice and change to a system where the
numbers are available only to dealers. |
called Commodore to find out if they,
too, were having second thoughts, but
was encouraged to publicize the two
numbers.

For technical information only:
1-800-523-5622
For all other information:

1-800-523-5614

S

ABBS4.0

It was worth the wait!

The original Apple Bulletin Board
System is now the ultimate
personal message system.

Compatible with many large
disk systems and Diskll.

Add-on modules for

customization.

Vi wdeom R
-

£ Software S\orcery, Inc.
. 4 7927 Jones Branch Dr.400
[ Mc Lean, VA 22102

v (703) 385-2944

Sece for yourself! Dial

\]  (703) 255-2192

LOGICAL SOFTWARE, INC.

PROUDLY PRESENTS:

MAIL EXPRESS

A MAIL LIST PROGRAM FOR THE APPLE .

An easy to usz, powerful mailing list utility that can be used by com-
panies or individuals ta store the Name. Address, Telephone number of
clients or triends.

MAIL EXPRESS provides User Definable Codes for City. State and Zip
These Codes shorten Ihe time raquired by you to type in names 1o your
mailing list and save room on the disk!

— Store up to 2,200 names per disk

— Sort a file in 30 seconds

— Prints Return Addresses

— Machine Language Find Rouline will search for any Informa-
tion included in the file in seconds.

This 15 an easy to use professional quality mail Iis{ able to hanole large
or small files.

Price $49.95
$2.00 Postage & Handling

J

Logical Software, Inc.
P.O. Box 354
Farmington, Ml 48024
(313) 474-8774

® Apple and Apple Il are registesed
trademarks of Apple Computer Inc

b=

ang MICRO - The 6502/6808 Journal

!

No. 41 - Oclober 1981 l



|

!

800, $779

WITH ONE YEAR EXTENDED WARRANTY

N\

ATARI

Computers
for people:

' we beat the price... |

clusive One Year Warranty Included

ATARI 810
DISC DRIVE

. $444

N—
Available without warranty for even less.

ATARI SOFTWARE

CXL401+ Star Raidars ... ...
CXL4012 Missle Command .
CXL4013 Asteroids .. ............ ..,

* on all 1n stock units
IN PA, CALL (717) 327-9575

COMPUTER MAIL ORDER

501 E. 3RD ST., WILLIAMSPORT, PA 17701

Shipped Same Day You Call *

(800) 233-8950

CX401 Generat Ancounting $399 60 CX6001 US History 32300
CX402 Accounls Recpivable $3389 ¢0 CX6002 U § Goverament $23 00
CX403 inventory Conrol $33900  CX6003Supervisoty Swilis 22300 ©xL4015 TateLink $20.00
CX404 Word Processor s11900  GXG004 Worle Hisloty $2100 ' nipyhomne $74.95
CX405 PILOT $6800  CX6005 Basic Sociolagy §2300  yisicalc : : $149.00
CX413 MICROSOFT BASIC $68¢0  CXB006 Counseling Proced 82300  Lefler Partent {(Word Processort $119 00
CX4101 Invilation to Programming 1 31700 CX6607 Principal ! Acl $2300  saurce $89.00
CX4102 Kingdom $13.00 gigggg Shvﬂ-ﬂcﬂ ggggu )
CX4103 Stalistics. $17.00 S:eat Clagsics 7 i -
CX4104 M,;,‘hnq List $17 00 CX6010 Business Comm $23¢69 Atari Penpherats.
CX4105 Blackack $13 00 GCX6C11 Bastc Psycnelogy $2300
CXA106 Iavitaton 16 Progiamming 2 $26.00 CX601Z Effective Wriling 32300 4 3 9
P e e L P $5300  CX6014 Principals of Ecun R0 XL pri s
CX4108 Hangman $13.00 CX6015 Spelling $23.90 822 Py?nl%r i $359.00
CX4109 Graph It §1700  CXBO16 Basic Elactricity §23.00 835 Prunter SCALL
CX4110 Touch Typing $20.00 CX6017 Basic Algebra $2300  p5q MoolL:.'n $159 00
CX4111 Space Invaders §1700  ©X8108 8ond Analysis $2000 man inrertace S CALL
CX4112 States & Capitals $1306  GX8107 Stock Analvsis googpy AR
CX4114 European Counlries & Capitats $13.00 CXB108 Stock Charting $2G 00 - "
CX4115 Morlgage & Loan Angrysis $13.00 CXL4091 Education Sysler Master $21.00 Atari® Accessories
CX4116 Persona! Filness Prog 352 00 CXL4002 Basic Compyling Language .. $4600 (0w OS2 System $2100
CX4117 Invitazion 1o Programming 3 $20.00 CXL4003 Assembler Cc:o $46 00 '
CX4118 Conversational Frenchn $45 00 CXL4004 Basketoall $24.00 sl iy L e
1 A CXL4005 Videe Ease! 52400  CX30 Paddle $18.6%
CX4118 Conversalinrnal German $45.0C 4 3 \ R 4
CX4120 Conversalionat Spanish 34500 CXLAGDE Super Breakout 3000 ol ke el i
CIXA 123 Frwt(_)y. Caar i $13 00 CXLA007 Music Composer {45 Q0 CX853 16K AAM 3$6848.00
cxués Coﬁvors;llonal Halian $45 00 CXL4003 Cnes_s Ten $30 09 M.crole}n 16K RAM $75.00
CXL40103 0D Tic Tac Tow $24 00 Microtex 32k RAM $169 00
==
CBM Software
d WoraPrad Plus $199.00
commoaoaonre WordProd Plus $299.00
Commodnre Tax Package $399.00
Visicale = $149.00
EBS Azcts. Rec tlnveniory Inleractive Syst $495.00
| — == f, BPI General Ledget $329 00
= ¥ QZ2Z intormation Bystem $329 00
1 Dow Jones Porlloiy | $12900
\ Pascal " $239 00
/ | Lega: Time Accouriting $449 00
'} World Craf1 80 5289.00
| Word Checx $180.00
— — (r;‘reale-A-E\asa $219.00
ower 3 . 88900
Socket 2-Me 5§20.00
VIC 20 e
Disks
CXB100 Blank Disk {5) $22.00
Sysom Blank Desk (10} 32900
Maxeéll Blank Disk {10} $36.00
CBM 8032 $1 099 Maxell Blank Disk {10} $46 00
Printers
1016 £793 00 .
4032 . $999.99 Vie-TV Modual . ........... $19.00 52222 m-gg
5%3288 Vic Casselte .............. $69.00 Epson MX-80 F Y Catl for Prices
9‘%?“3554”"““" $1699.00 Vic Disk Drive . ............ $ Call Drablos 630
c?ar:« C2N Casselln Drive Sggg 88 Vic 6 Pack program .......3$44.00 "F‘Ee(c) ?288 Starwriter 25¢ps :f:gggg
CBM4040 Dual Disk Drwve . 9 1
C8MB050 DL‘xa! Disk Drive ..$1349.00 TEC 1500 Starwetier 45cps . .. . $1795.00

No Risk, No Deposit On Phone Orders, COD or Credit Card,

d—

-l
— @
To Orter:

Phone osders invited (B00 aumper 15 tor orler desk
onlyl Or senc check of money order and receve
free shipping Pennsylvaria residenis adg 8V
sales 1ax Add 3% for Visa or M T Equipment
1S Subject {o price change and availability wihout
nofice Please cart belween 11 AM 8 5 PNV l

- .
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Interfacing Two 12-Bit
AID Converters to an AIM

Use 12-bit A/D converters for
extra precision. A BASIC
program on AIM 65 may be used
to call a machine code routine
to run the converters for logging
applications.

G. Roger Heal and

J. Derek Openshaw

Deparment of Chemistry and
Applied Chemistry

University of Salford

Salford M5 4WT, England

An important application of micro-
processors is jn data logging systems
where analog signals representing
temperature, pressure, flow, weight,
etc., are converted into digital codes and
stored or displayed. The AIM 65 micro-
comptiter is a particularly useful device
fot these systems because the timers in
the on-board VIA [versadile interface
adaptor) can be used to control the log-
ging interval, and the built-in printer is
ideal for recording the data.

The subject of A/ID converters has
been introduced by Marvin De Jong,
MICRO 15:40. His device was of the
8-bit type. This gives a precision of
readings of 1 in 256 or approximately
0.4%. For many purposes this may be
sufficiently accurate, but for scientific
use, higher precision is usually required.
Twelve bits gives a precision of 1 in
4096 or approximately 0.025%. The
7570 ] device, described by De Jong, uses
the successive approximations method
of conversion and is fast. In genera), the
price of A/D converters increases with
number of bits and with the speed of
operation. For our purpose, speed of con-
version was unimportant, but precision
was. If calculations with the logged data
are to be carried out in BASIC, between
the logging operations, this executes
relatively slowly and the value of a fast
A/D converter may be lost.

100

For these reasons we chose to use an
ICL 7109 manufactured by INTERSIL.
This is a 12-bit device with tri-state buf-
fers for direct copnection to micro-
processor data lines. It uses the dual
slope integrating technique and so the
conversion is not particularly fast. It is
quoted as working at up to 30 conver-
sions per second, but we ran it much
slower than that. It has the advantage of
only costing about L10 in the United
Kingdom. The manufacturer's data
sheet on the device helpfully gives
several methods of interfacing to micro-
processors. Since the AIM 65 has eight
data lines, the 12 bits from the converter
have to be transferred in two bytes, first
as an 8-bit byte followed by 4 bits in a
sccond operation. The first 8 bits trans-
ferred are the least significant bits (right-
hand part of the number) or lo-byte, and
the remaining four bits are the most sig-
nificant bits or hi-bytc. With these four
bits are a polarity signal, POL, which is
high if the voltage being converted is
negative, and an over-range signal, OR,
which is high if the voltage applied to is
too high for the device to convert.

In our application we required two
analog signals representing temperature
and weight to be recorded. We could
have used a multiplexing system feeding
to one A/D converter. However, since
the devices described are so cheap, we
decided to use separate converters for
each channel. Since our analog signals
were changing very slowly, we avoided
the need for sample and hold amplifiers
before the converters. Thus, since we
had to deal with two converters and two
blocks of data from each, the interface
wiring and controlling program had to
be carefully designed to sequence the
operations in the correct order. The
interface controlling subroutine is writ-
ten in 6502 assembly language, entered
via the AIM editor and assembled using
the on-board ROM assembler. This
machine code subroutine is called from
2 BASIC main program with the BASIC
USR function. The assembled machine
code program is, in practice, stored on a
cassette tape, as is the main BASIC
program.

MICRO = The 6502/6809 Journal

Wiring the Interface

The ICL 7109 is in a 40-pin dual-in-
line package and is wired using a 40-pin
socket and supplied with the required
+ 5 volt power leads. The interface be-
tween the two A/D converters and the
AIM 65 is shown in figure 1. The con-
nections are via J1, the user interface
plug on the AIM 65 board, which is linked
directly to the user VIA, R6522 {Z] on
the AIM board). Some connections are
the same on both 7109s and are shown
once on the left-hand part of the
diagram. These connections include the
power supplies (GND, +5V, —5V), in-
tegrating capacitor Cjyy, auto-zero
capacitor C,, reference capacitor C,
and oscillator components C, and R;. A
built-in reference voltage is taken out
from pio 29 to a 10-tum potentiometer
to provide the reference voltage to pin 39
for the second, de-integration stage of
conversion. An external refcrence
voltage could be provided, but this
reference from pin 29 was found to be
stable enough for most purposes.
Several modes of operation are possible
with these converters. With pin 21
taken to ground, the '‘direct’’ mode is
selected. This causes the output data
bits to be only latched into the data lines
under the control of CE/LOAD |(chip
select] and HBEN and LBEN (byte
enable signals).

The internal oscillator may also be
coptrolled in two ways. With pin 24
taken to the +5V line, an RC configura-
tion is used. (With pin 24 taken to
ground, crystal control is selected.) The
RC values shown give an oscillator fre-
guency of about 70 KHz, which allows
about 10 conversions per sccond if run
at full speed continuously. The exact
conversion time depends upon the
magnitude of the signal and the opera-
tion of the RUN/HOLD line on pin 26.

If RUN/HOLD is taken bigh for at
least seven periods of the oscillator, the
first stage of conversion (integration)
starts and RUN/HOLD may then be
taken back to a low level. If RUN/
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Figure 1: Control and Data Lines
GND [+5V OTHER CONNECTIONS
l TEST ON BOTR ADCS e RUN/HOLD,
| 17 ADC2 ‘
v+ +5V STATUS
=3 1CL7109 7
ol ¢REEIN= M R \POL,OR
N\
_— ANA2LOG ; AL 0-01uF i
a8 34
Lo B2
REF CAP .
s J!
3=8
JoleREF._IN + [] VIA
ANALOG 18 )9 20 {§)-s R6522
NAL PN ON
44| COMMON LBEN 7N ooy ahiva
GND HBEN
53 022 MF Cint, 2-8N B(OZASO
z ” CE/LOAD / / /PA°_7
0-1 [|“az A
Nzl 12 W
Rint 20Q0KN
30—\/\/\/\?\7‘—‘ 5| PBé
Bi-8
JREF OUT V4 N &cez  PB
pl ‘20}(1\ apcr / ¥ _1‘9\0 Y. I
= = N i
v 5V 10TUR AR R AR
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n
25 JlrMoF o NI 8912 N L 2 (N S 8
| ANALOG i Hl S
OSCILLATOR 100K N ¥ \T "
) o) TPOL ,0R
1
22 , | STATUS 3
21 24 i RUN/HOLD
sobe T 181920 -
EREER . AN pPcE/Loap
GND V+ | LBEN HBEN
g

HOLD is held continuously high, the
converter will cycle continuously, i.e.
starting a new conversion as soon as the
previous one has finished. If, however,
RUN/HOLD is taken low after the con-
version has started, the conversion is
finished and the device will halt in an
auto-zero mode, with the digital data
ready for access. In the layout shown,
the RUN/HOLD lines for both A/D
converters, pin 26, are linked to the con-
trol output CB2 of the VIA. The
machine code program is set up to take
CB2 to high (binary 1) for a short period
and back to low (binary 0} again.

The microcomputer must be able to
determine if the A/D converters have
finished their separate conversions. To
do this their STATUS lines (pin 2) are
linked to the input port Jines PB6 and
PB7 for converter 1 and converter 2
respectively. The STATUS signal goes
high when conversion starts (integra-
tion} and goes low again when the conver-
sion has finished and the data has been

No. 41 — October 1981

stored in the output latches, The pro-
gram is arranged to check PR6 and PR7
until they are bath low, before continu-
ing on to read the data from the latches.

When the data is available from both
converters, the four steps of data
transfer start. The lo-byte (B1-B8), hi-
byte (B9-B12), POL and OR lines from
both converters are linked together into
data Jines PAO-PAY on the VIA. The wir-
ing pattern is shown in table 1. The data
lines PBO-PB3 are used to apply chip
enable and byte enable signals to the
converters. These lines are normally all
held high and no data is transferred.
When both converters are ready the first
converter is selected by taking PB3 low.
Therefore its CE/LOAD is taken low.
Simultaneously lo-byte is sclected by
taking PBO low. The first data byte is
then read off from lines PAQ-PA7 and
stored in RAM. If PAD-PA7 are con-
figured as input lines, then the
microcomputer reads then as if they
were ordinary memory at address

$A001. Thus, LDA $A001 puts the data
into the accumulator, where it may be
stored or operated upon.

Next PBO is restored to high and PB1
is taken low to transfer hi-byte, POL and
OR. Note that lines PA4, PA5 are not
connected at this moment, so their
signals are redundant. POL and OR are
deliberately connected to PA7, PA6
respectively, because there are conve-
nient program instructions for checking
the state of these lines using the N and V
flags in the PSR (program status
register]. The second converter is now
selected by PB2 and the same two steps
for PBO and PB1! are used for the transfer
of its data.

The analog signals are connected to
pins 34 and 35, with pin 34 normally at
ground potential, and should be provid-
ed with the 1M Q resistor and 0.01¢ F
capacitor to filter out AC noise. The
analog signal amplitude may be up to
twice the reference voltage applied to
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Table 1: Data bus connectlons.
Data Bit or ICL 7109
Function Pin Number
1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 9
9 8
10 7
11 6
12 5
OR
{(overrange) 4
POL
(polarity) 3

Connector J1 VIA Port
Pin Number Connection

14 PAO
PAl
PA2
PA3
PA4
PAS
PAG6
PA7
PAC
PAl
PA2
PA3

MR PpPONONUIRNWR

7 PAG

8 PA7

pin 39 to produce & full scale reading. In
the circuit shown, adjustment of the 10
turn potentiometer gives full scale
readings in the range 1-2 volts with
reasonable accuracy.

Assembly Program

The machine code program is to be
stored at the top end of the available
RAM, leaving the rest for the BASIC pro-
gram. The starting address is set to
$O0F00 (highest address $OFE6). The

listing in assembly language is given in
listing 1. The first part, entered at E], is
an initializing routine and only needs to
be entered once. A second entry point,
labelled E2, is the normal entry point to
start the converters and read their data.
Timer 1, in the VIA, is used to deter-
mine the period between conversions
and makes use of the internal AIM inter-
rupt line IRQ. This causes a jump to a
routine addressed by an interrupt vector.
The entry point for this interrupt

routine is at VEC. From this point the
processor runs through four instructions
to RTI and then returns to the normal
program, The address for this entry
point VEC has to be set in $A400 {lo-
byte) and $A401 (hi-byte). The intializ-
ing routine carries this out automatically.
The instructions ‘BYT<VEC and
‘BYT>VEC load the low byte and bigh
byte parts of the address of VEC into the
locations VEC1 and VEC?2 respectively.
The first steps of the initializing routine
then load VEC! into $A400 and VEC2
into $A401. This method also has the
advantage that, if the program instmc-
tions are changed during development
work, the new entry point address of
VEC is automatically re-calculated.
Next a $00 is put into $A003
(DDRA, Data Direction Register A
which configures all the PA lines of the
VIA as inputs. The pattern of bits
%0011 1111 represented by $3F is then
put into $A002 (DDRB, Data Direction
Register B} to configure PB6 and PB7 as
inputs, but PBO to PB5 as outputs (PB4
and PBS are actually not used). The con-
verters are started by RUN/HOLD going
high then low after a short delay, as ex-
plained above. If the oscillator frequency
is about 70 KHz, a time of 100 H s is re-
quired to span 7 cycles. This may be
conveniently achieved by the use of the
delay routine in the AIM monitor,

AIM-65/SYM-PET-KIM-6800

Universal Interface Board Converts AIM-65/SYM
Into Professional Data Logger

MiINI MOTHER

located at $ECOF. = q’
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BUFFERS
TO AlM-65

CLOCK/

ADDRESS CALENDAR

SELECTION
{CLOCK, MUX

BATTERY
BACX-UP

16 A/D INPUTS
& * (5§ VOLT
POWER
SUPPLY
INPUTS

MEMORY

COLUMBUS INSTRUMEENE INTERNATIONAL CORPORATION
P ot any tobal

systems

850 N. HAGUE AVE., COLUMBUS, OHI0 43204 U.S.A.
PHONE: (614) 489-6176 TELEX: 246514
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(Also connects to PET or KIM with adapter cable.
Adaptable to other 6502 and 6800 systems)

CONTAINS:

* 12 bits, 16 channels, fast A/D converter

* space for additional 16K RAM memory or 32K
EPROM (or combination)

* real time clock/calendar with real time interrupt
capability and 10-year lithium battery backup

* plugs direclly into AIM-65 expansion connector
with the help of a mini-mother board which
supports up to three interface boards
supplied with supportive demonstration and
control programs

AVAILABLE MODELS:

* 1B-802 Additional Memory
Space (only)
Calendar/Clock plus

MEMOrY SPACE. .« .o vvvnunsnn
A/D {12 bits, 16 channels

plus memory space) ..........
A/D, plus memory space

and calendar/clock
Mini mother board to support up to three (3)
BT AGE DORTAS: (o v oisesanns i 5.8 ¢ + 55 6 a0 8 ove o

% [B-802-A
+* (B-902-B
* |B-802-AB

Quantily Discounts Available
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This routine uses an on-board timer
in the R6522 monitor VIA (Z32) and the
timing period has to be set in $A418 {lo-
byte) and $A417 (hi-byte) in multiples of
the AIM clock time {1 # s approximate-
ly}. In the initalizing routine a time of
$0060 96 decimal is set. It appears that
this period, 96 K s, is slightly too short,
but in practice the instrictions before
and after the delay is called, take up addi-
tional time themselves, so the real delay
is well over 100 ¢ s. It should be noted
that this timer on the R6522 monitor
VIA is the one used to time the width of
bits on the serial interface to peripherals
from the AIM. Therefore a teletype
could not be used with this arrangement.

The next instruction sets the bit pat-
tern %0100 0000 {$40) in $AQ0B (ACR,
Auxiliary Control Register) which sets
the timer T1 on the R6522 user VIA to
free running mode and allows con-
tinuous interrupts, without output
pulses from PB7. The basic timing
period. for T1 now has to be set by
writing into $A004 (T1L-L, lo-byte] and
$A005 |T1L-H, hi-byte}. If the max-
imum value of $FFFF were used this
would correspond to 65, 535 p s
(decimal) or 65.535 ms. 1t was decided
to shorten this to exactly 50 ms for con-
venience. The hexadecimal pattern cor-
responding to this, $C350, was loaded
and the period of the timer was
measured using an accurate frequency
meter attached to the IRQ interrupt line
on the AIM. [t was found that the pericd
was slightly too long, presumably
becanse the crystal on our particular
AIM gave a period slightly higher than
the nominal 1 ¥ s. In the interests of ac-
curacy, trial and error were used to
lower the timer period to exactly 50 mS.
A final setting of $C33F (49983 decimal)
was arrived at and $C3 and $3F are set in
$A005 and $A004 respectively. Actual-
ly, writing to $A004 puts the low byte
into a latch and writing to $A005 puts
the high byte into a second latch and
transfers both latch values into the
timer itself and starts the timer. At the
same time the T1 interrupt flag is
cleared. The 50 mS period is too short
on its own, so multiples of this are re-
quired, produced by a counter in the pro-
gram, A suitable example would be 1o
count 40 interrupts, which would pro-
duce a 2-second interval.

When the machine code routine is
entered from the BASIC instruction
USR (N}, the value of N is left in the FPA
|floating point accumulator}. Calling
the routine at $BEFE converts this
number into an integer in a single byte
at $AD. This value may be put into
COUNT and COUNTB. COUNTB is
used far the actual counting, but may be
reset from the value held in COUNT.
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Listing 1 ;¥ ASSFMBLY LANGUAGE VERSION
1% OF USR SUBROUTINE
%
ORG $OF00

; INTTIAL ENTRY
OF()D ADESOF El LDA VEC] ;IRQ ENTRY
OF03 8DO0A4 STA $A400 ;ADDR LO
0F06 ADREOF LDA VEC2 sADDR HI
0OF09 8DO1A4 STA $A40]
OFCC A900 LPA #S00
OFCE 8DO3A0 STA $A003 ;PR AS INPUT
OF11 A93F LDA #$3F ;PB6, PR7-IN
OF13 8D02A0 STA $AQ02 ;REST PB OUT
OF16 A960 1DA #$60 ;SET DELAY
QOF18 8D18A4 STA $A418 ;TIME FOR
OF1B AS900 LDA #$00 :SUB $RCOF
OF1D 8D 7M\4 STA $A417
OF20 A940 LDA #$40 ;T1 FREE RUN
OF22 8D08AO STA SAOO8 ;CONT. INT., PB7 DISABLE
OF25 BO3F LDA #S3F ;WRITE T1L-L
OF27 BDO4A0 STA $A0D4
OF2A R9C3 LDA #SC3 ;WRITE T1L~H,T1C-H
OF2C 8DOSAO STA $A005 ;TIL-L-T1C-L,CLR T1 INT.FLAG
OF2F 20FERE JSR SBEFE :FLOAT TO
OF32 ASAD LDA SAD 1 INTEGER
OF34 8CE30F STA COOUNT ;AND STORE
OF37 BDEAQF STA COUNTB
OF3A 58 Ll ;CLEAR INTERRUPT
OF3B ASCO IDA #$CO ;ENABLE Tl
OF3D 8DOEAD STA $SAOOE 1 INTERRUPTS
OF40 4CD1CO JMP $CODL ;RETN BASIC
OF43 A
OF43 ;NORMAL, ENTRY
OF43 i
0F43 20FEBE E2 JSR SBEFE ;NORMAL, FNTRY
OF46 ASAD LDA $AD ;SEE IF 1/2
OF48 DO4A BNE [4 ; READ
OF4A RDE4OF RETN LDA CCUNTR ;IS IT DOWN
OF4D 003 BEQ LOG ;TO ZERO
OF4F 4C4A0F JMP RETN ;LOOP BACK
OF52 ADE30F LOG IDA COUNT ;RUN ADCS
OF55 8DE4OF STA COUNTB 1 RESET
OF58 A9ED LDA #SEQ ;TAKE CR2 HI
OF5A 8DOCAO STA SAOOC
OF5D 200FEC JSR SECOPR ;DELAY SUB
OF60 ASCO LDA $$CO ;TAKE CB2 LO
OF62 BDOCAO STA $AQOOC
0F65 2CODAO Ll BIT $A000 ;TEST IF ADCS FIN
OF68 5003 RVC 12 ;IF PR6=0
OF6A 4C650F JMP L1
OF6D 2CO0R0 L2 BEIT SROOD
0F70 1003 BPL 13 ;IF PB7=0
OF72 4C6DOF JMP L2
OF75 R906 1.3 1hA 8S06 ;SET ADCI,
OF77 8D00AD STA $A0DO ;1.0 BYTE
OF7A ACO1AO LDY $A001 ;READ PA
OF7D 8CE10F STY NUM ;MAYRE. NEG
OF80 A905 LDA #4805 ;SET ADC1,
QOF82 8DO0AD STA $A000 ;H1 BYTE
OF85 2CO1AO BIT $AOO! ;TEST PR6,PB7
OF88 7029 BVS ERR ;1P PA6 SET l
OF8A 3035 BMI NEG ;IF PA7 SET
OF8C ADOLAO LD $A0O! :READ PA
OF8F 290F NND RSOF ;MASK 4 RIT
0OF91 4CD1CO JMP SCODL ; RETN RASIC
0OF94 2903 14 LOA #SOA :2ND RFAD:SET ADC2,
0F96 8DO0AD STA SAO0O ;LO BYTE
0F99 ACO1AD IDY SA001 ;READ PA
OF9C BCE1OF STY NUM
OFSF A909 LDA #S09 +SET ADC2,
OFAl E8D00AO STA S$SAQOC :HI BYTE
OFA4 2COIA0 BIT $A00] ;TEST PA6,PAT
OFA7 700A BVS ERR ;IF PA6 SET
OFA9 3016 BMI NEG ;IF PA7 SET
OFAR ADO1AO LDA $A001 ;READ PA
OFAE 290F AND #$SOF ;MASK 4 BIT
OFBQ 4CD1CQ JMP SCOD1 :RETN PASIC
OFB3 20FOF9 ERR JSR $EOFO ;OUT CR/LF (Continued)
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The initializing routine now clears all

: OFB6 h956 LDA 4556 ;ASCTT V
interrupts on the AIM and enables T1 e TR ook SZQE&C :ﬁam
interrupts by writing the pattern OFBR 20FOES JSR SEOFO JOUT CR/LF
%1100 0000 ($CO) to $AQOE. Finally a OFBE 4CD1CO JMP $COD1 sRETN BASIC
return to BASIC is made via the routine OFC1l ADOLAD NEG  LDA SAOO1 ;NEG NUM READ-READ PA
$COD1 (within the BASIC interpreter). GFC4 290F AND #SOF ;MASK 4 BIT
; : J OFC6 BDEZCP STA NUM2 ; STORE

Each time the timer T1 (which OFCO 38 SEC JSET CARRY
counts downwards) reaches zero, an in- OFCA A900 LDA #500
terrupt occurs. This causes the program 8% AEBDElOF il;!s NUM :‘EH‘:T)SINM‘}PL-
control to finish the present igstruction OFDO 9000 LTB, ‘FodD S TWOS. OOV
and transfer to the program instructions OFD2 EDEIOF SBC NUM2 WTTH BORROW
at VEC. Here, the accumulator is saved OFDS 4CDICO JMP SCODI .RETN BASIC
on the stack then $A004 (T1C-L) is read. OFDB ;
This is a durnmy read to clear the T1 in- gg ;TRO ENTRY
terrupt. Note that when T1 rea.ck_les ZE10 e 4o e : 5
the count in the latches is reset into the OFD® ADO4AD LBA SAOO4 .ms ]:nETIC-L
counter and couming continues. The OFDC CEEAOF DEC COCUNTB :CLE.F\PS T1 INTERRUPT
value of COUNTB is also reduced by 1 OFDF 68 PLA :RESTORE A
and the accumulator pulled back from OFEO 40 RTY :RETN FROM TRO
the stack. Finally a return is made from EFE :
the interrupt to the original program. gg} ;WIABLE e

OFE1 00 NUM  BYT 500

The main BASIC program enters the OFE2 CO NUM2  BYT $0D
second routine at E2. The parameter of OFE3 €0 COUNT  BYT $00
USR, left in the FPA again, is converted DEFR 0 COUNTB BYT SO0
to integer using $BEFE and the value in ggz ? g; ng xEEg ;’_"I’ % g;: g g%
SAD is tested. If it is zero, it is assumed e :

WE'VE GOT YOU COVERED

Attractive Functional Packaging
for the KIM-1, SYM-1 and AIM-65

¢ VITAL COMPONENTS PROTECTED
¢ ALL FASTENERS PROVIDED
¢ EASILY ASSEMBLED

DESIGNED AND
ENGINEERED SPECIFICALLY
FOR YOUR MICROCOMPUTER:

 High Quality Thermoformed Plastic*
s Molded In Color
* Available From Stock

“Rohm & Hass - KYDEX 100

SSE 1-1 for SYM-1 SAE 1-1 for AIM-65
SKE 1-1 for KIM-1

enclosures
group 2. Attach Check or Money Order.
786 bush street

TO ORDER: 1. Fill in this coupon (Print of Type Please).

san francisco, california 94108 __ SSE1-1(s)(Blue) @ $39.50each —— SAE1-1(s)(Grey/Biack) @ $46.50 cach
___ SKE 1-1(s)(Beige) @ $28.50 each ___ SAE 1:2(s)(Deep Base) @ $49.50 each
TOTALENCLOSED: $____  california Residents Please Add 6Y2 % State Sales Tax To Total.

MAILTO: NAME .
STREET ___. CITY STATE ZIP b

Dealer Inquires lnvited. — No C.0.D0.'s Please. — Allow 2:3 Weeks for Processing and Delivery.
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that the converters have not been
started and there is no data available.
The ptogram then tests COUNTB for
zero. If it is not, the small loop via
RETN is cycled continuously until the
interrupt routine has reduced COUNTB
to zero, then a jump to LOG is made. At
this point COUNTB is reset to the value
in COUNT so a new timer period is
started immediately. Writing the pat-
tem %1110 0000 ({$E0] to $AD0C
(peripheral control register) takes CB2
high, hence RUN/HOLD high. The
delay via $ECOF is now called. Then the
pattern %1100 0000 ($CO) is written to
$A00C to take CB2 Jow again. Note, on-
ly 1 bit has been changed, but the others
have to be held with rhe values shown
to give CB2 this particular configura-
tion, leaving CAl, CA2, CBl upused.

A small loop is now entered at L1,
looking at $A000 (port B data register|.
When PB6 (linked to STATUS of con-
verter 1) has gone low, this is detected
because the jnstruction BIT causes the
bit 6 to be loaded into the overflow flag
V of the PSR (processor status register).
When bit 6 is zero the instruction BVC
causes 2 branch to L2. A second loop
here tests PB7, becanse bit 7 is loaded
into the negative flag N of the PSR and a
zero is registered as a positive number,
so that BPL causes a branch to L3. Both
converters have now stopped and the
dara may be read.

The pattern %0000 0110 ($06) is
now written to $A000 (port B data
register) to cause the lo-byte data from
the first converter to appear on the PA
lines. The data is read from $A00]1 |port
A data register) and put into the Y
register.

Next the pattern %0000 0101 pro-
duces the most significant bits on the
PA lines. The BIT instruction first tests
for over-range or a negative number.
These conditions cause a jump to
routines to either print a letter V to
show overflow, or to take the two's
complement of the number (hi and lo-
byte). This latter routine produces a nor-
mal negative number on returm to
BASIC. If there is no special condition,
then the hi-byte data is read, the lower
four bits masked off and left in the ac-
cumulator. With the lo-byte data still in
Y, a jump to $CODI converts to a stap-
dard floating point BASIC number and
also returns to BASIC interpretation. A
second call of USR causes entry at E2
again. If the parameter is not zero (e.g. 1)
the converters are not started, but a
branch to L4 then reads the data from
the second converter by writing suitable
bit pattemns to $AC00. The enuy point
El is set at $0F00 and, after assembly,
the entry E2 is found to be at $0F43.
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Listing 2: Example of a BASIC program.

10 N=20

20 POKE4,0:POKES, 15
30 M =USR{N]

40 POKE4,67

50 X =USR(0]/400

60 Y = USR(1}/400

70 PRINT X,Y

80 GOTO 50

90 END

BASIC Program

The POKE instructions set the entry
points to the machine code program and
require addresses in decimal. Thus 0
(decimal) is $00 and 15 (decimal) is $OF.
Also 67 {(decimal) is $43.

A simple example of a BASIC pro-
gram is shown in listing 2. Line 20 sets
the first entry point for the USR routine
called in line 30 to initialize the inter-
face. The assignment of a value to X
here is a durnmy, but N sets the timing
period in multiples of 50 ms. Line 40
resets the entry point 1o E2, then line 50
starts the converters and transfers the
first result to X. Next, line 60 transfers
the value from the second converter to
Y. The two values arc then printed or
displayed and the program cycles back
to read two more values. There will, of
course, be an accurately timed dclay in
line 50 until 20X 50 ms (1 second) have
elapsed.

The BASIC program used is very
much under the control of the user.
Other variations could be to print only
every ten readings, say, to slow the tim-
ing, or to usc polynomial smoothing on
a set of pairs of points to remove random
noise, only printing the midpoint of the
set. If the reference voltage is adjusted so
that the maximum voltage to be read
produces a reading of 4000, then divi-
sion of 400 gives values printed ranging
up to 10.000 for convenience.

In our applicaticn we preceded the
A/D converters by operational
amplificrs to amplify 10 mV {max])
signals to the 2-volt level. The reference
voltage was then set at 1 volt. The two
signals being logged were from a
thermocouple which produced about 10
mV at 1000°C and an output from the
control unit of a thermal balance, which
produced 10 mV corresponding to 10
mg. Thus the 10.000 printed by the pro-
gram represented 10 mV for channel and
10 mg weight for the other. Later varia-
tions were to convert the thermocouple
EMF to temperature in degrces and,
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since the temperature was continuously
raised, to print rate of change of
temperature and weight.

It should be noted that entering
BASIC by instruction 5 (initial) and
replying with a RETURN to the ques-
tion MEMORY SIZE? will cause all
available store to be filled with the
character A. Thus the machine code pro-
gram should be loaded first, then BASIC
should be entered and a memory size to
prevent the overwriting of the machine
code should be specified. A value of
2000 (decimal) is sufficient for a small
BASIC program, but the maximum [up
to $OEFF| 3839 (decimal) could be
entered for larger ones.

Roger Heal is a lecturer in physical
chemistry at Salford and teaches
applications of microprocessors in
chemistry to undergraduate courses. He
has had experience over many years in the
use of mainframe and minicompurers.
Derek Opensbaw is the scientific officer in
charge of the Chemistry Department’s
clectronic workshop and has worked on
linking microprocessors to many chemical
instruments.
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Though it is very simple to use, the Ditherizer Il represents
the ultimate in video digitizing using the Apple i
computer. The Dithentizer is an intedace card which
converts video input Info digillzed images. Because the
Dithertizer Il is a frome grabber, DMA type digitizer, it
ofters extreme high speed in the conversion process (it
grabs an entire frome in 1/60th of a second). The camera
supplied with the package is the Sanyc model VC14610X.
Caobling is supplied for this camera so as to have the
Dithertizer Il system up and running in minutes. The video
camera used for input must have external sync to allow
for the frame giabber technology employed for dightizing.
It ¢ cametc other than the model recommended is used,
wiring adaptations by the user may be required. Software
is supplied wilh the board 1o allow you o display up to 64
pseudo grey levels on your Apple’s screen. The number
of grey levels may be changed with one keystroke. The
intensity and contrast of the image are controllable via
game paddles. Also supplied is software tor imoge
contouring for those interested in movement detection
or graphic design applications.

The Ditherilzer |l package Is avallable ready
to run with camerq, interface card ond
the software described above for-only:

$650.”
$300.”

Ditherizer 1l intéertace card
and software (without camera):

Computer Station
11610 Page Service Dr.
St. Louis, MO 63141

_ (314) 4327019

Apple Il is a registered trademark of Apple Computer, Inc.
Ditherthizer Il is a trademark of Computer Station, Inc.
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- Comp1ier REQUIRES: ApeLE 1] (or Tl pPLuS wiTH
INTEGER DR LANGUAGE CARD), 48 K anp DOS 3.3,

SUPPLIED ON 2 DJSKS WITK COMPLETE DOCUMENTAYION.
Price: $ 149.50

Dealer {ngquiries ynyived
(calif, add 6.5% sales tax, Foreign add 38.00 air masl

GALFO SYSTEMS 6252 Caxino VERDE
San Josg, (A 95118

» Apple. Applesoft - Trademarks of Apple Computer (o.

Declsion
Systems

Decision Systems
P.0. Box 13006
Danton, TX 76203

SOFTYWARE FOR THE APPLE II®

1SAM-DS is an inzegrated set ol Applesolt rautmes that gives indexed tile capabiliies
1o your BASIC programs Retriave by key, parbal key or sequentizlly Space ftom
delsted records 15 sutomancally teused. Capabilities and pe:lormance tha! maten
0/0dULIS COSNNG Twice a5 much,

$50 Disk. Appiesoft.

PBASIC-DS 15 a sophisucatea geeprocessor for stuctured BASIC Use advanced
lagic conswucts such as IF ELSE . CASE, SELECY, and many more. Davelop
programs for Imeger or Applesof1. Enjoy the power of struciuced togic at a frachon ot
ne cost of PASCAL.

$35. Disk, Applesoft 148K, ROM or Language Cardi

DSA—DS 15 a dis-assembiler for 6502 code. Now vou ¢an easdy dis gssemble any
machine language program lor the Apple ana use the Gis assemblee code directly as
input 1o your assembler Dis-assembles instruclions ang data. Produces code enrm-
patdsle with 1the S C Assembler {version d 01 Appte’s Tonlkin assembler ana others
$25 Disk, Applesoft 132K, ROM or Language Card}

FORM-DS s & cosnplete systern 10t 1he defirtinn of input and output ftoms FORM-
DS supplies (be automatic checking of nurmenc npbut {or aceepialle range of values,
Jutomang formatsng of nuime auiput, and many rmnre features

$26 Disk, Applesoft 132K ROM or Language Cardd

UTIL-DS is a set of routings [or use with Appiesntt to 16:mat numene outpul seiec
nvely clear venahles 1Applesolt’s CLEAR gess evervthing! emprove eni handing.
A0a mterface machune languige with Appiesoft programs, Incluoes a special loaa
ruuting for placing migching languaga roulines underneath Applesoh programs

$25 Disk Applesat:

SPEED DS 15 a routing 1o modhfy he stalement krkage n an Appiesotl pragram 1o
speed its execulion Improvements ¢l § 20% are commpn Ak 4 benus SPEED-DS
inchydes maching lunguage routines 1+ speed string hanatiog aad reduce (he ned 16
warbage clean up. Author Lee Meaao:

$16 Disk. Applesn(t132K ROM or Lanquage Cacd!

{Add $4.00 for Foraign Mail)

*Apgple ll is a4 registered Irademark ol the Appla Computer Cu

MICRO - The 6502/6809 Journal

No. 41 — October 1981




S—

¢ Apple
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software

creative

computing
software

Story Time and Don’t Fall

Dis« CS-4702 524 95

jwi, wrRD MRONG ¢ RS AUXAOFTEN

wxir iervel oo vou curzer @

Requires 16K Appie Il or Appie 1l Plus

Story Time

Whal's your nasne”? Plgase name someone
you like Whal gare you alraid of? Name a
toae you gont like Using the answers ta
fhese questions, the computer makes up a
delightful story presented with sound and
fult-coior grapnics Over 100,000 variations
are possible which incorporate different
locaies (desert. mountain, seashore. school
yard). weather, ime of day. ahg surprise
eventsifind a creepy cave, haunted nouse.
pink iyrng saccer and much more).

Don't Fall

Several new fealures make this adaplation
of hangrman netter than ever Youcanchoose
words from hine categqories (Sports, £0untries,
elc.) Every letter you guess jhat 15 not in
ihe worgs brings you one step closer o
faltling in the water in tne second pad of
each round you give the computer a word
whicn (t must guess, otherwise 1t falls in
Thrae skifl tevels

Available 5/81

Know Yourself

$11.95

Casselle C5-4301 5 Programs Regquires 16K integer Basic

(] om
I BILL I dn
A alielen

Comiputer Literacy S questions pey round
on history, fechaolegy and pract:ces in the
computer field

Alcohol Using body weight, ime drinking.
and type ana number of drinks the program
predicts your hkely behaviar

Sex Role Arc you androgyous? Examine
your nature.behavior ana attstudes 1n ligni
Ol sectety schangingconcepl of sex roles

Life Expactancy The compuler analyzes
your responses to 20 questions and estimates
your life expectancy Find out the invfiuence
of where you live. amoking of exereise with
thes program

Psychotherapy Feclings phobids andg mema!
heglils are analyzed in fius program The
computer makes no Judgemenis but helps
you decide il you might benelil frem g psychio-
therapist

3 Adventures

Disk CS-4513 §38 95
Requires 48K Apple |l or Apple 11 Plys

Advenlureland by Scolt Adamsi
You'l' eocuuntec wild animals.
uvarts artg many other puezies
ana perds as you wander througn
an enchanted worlg. bying to res-
cue tne {3 lost treasures Can
you rescue the Blue Ov from the
guicksang? Or hind your way out
ol the maze of pis® Happy
Adventuring'

Pirale Advanlure by Scott
Adams)— Ye tlo He and a bottle
of cum You It meel up vtk
lhe prrate and s dally bird along
wilh many strange si1gnis as you
attempt 1o go from your London
flat 10 Treasure Island Can you
recovet Long John Silvers lost
treasuzes? Happy sailing matey

Mission Impossible Adverilure {Gy
Scot Adamsi— Good Morning
Your mission s to and so it
starts Will you be able to complete
your mission i1y ime? Or 1§ the
world 8 first automated nuclear
reactor gdoomed? This one s well
named. iis hard. there 15 26 magic
but plenly of suspense
Goon Luck

Voodoo Castle
The Count and Ghost Town

Disk ©S-4574 §38 95
Requires 48K
Apple ii or Apple 1 Plus

Voodoo Caslle by Scoll Adams) Count
Cristo has bad a fiendish curse pul on hirn
by his enemies There he lies. you are hus
unly hope will you be able 1o rescue
nn - or ‘& he (oever doomed? Beaware
the Yoodoe man

The Count (by Scoft Adams) Yoy wake up
:n @ large orass bed samewhere m Tran.
sylvania Who are yau what are you oing
here and why did the postman dehver i /
boltle of blcoa? You Il love this Adventure

In fac! you might say 1is Love at First
Byie

Ghosl Town by Scolt Adams) Explore a
deserled western mirng tewn in sgarch of
13 treasures Fram ratilesnakes 45 runaway
norses Inis Adveature has lnem all' Sust
temember pardner tney dori call them
Gnost Towns for nothin' (Also includes &
new banrus scorayg system |

Adventures on Cassette
Five advenlures are available singly oncas-
selle Eachreguiresa 16K Apple !l or Apple
Il Plus and costs $14 95

CS-4011 Adveniureland
C8:4012 Pirate Agventure
GS-4013 Mhsston Impassible
C5-4014 Voodoo Caslle
C8&-4015 The Count

Story Time
Cassete GS-4207, 81195
Requires 16K Apple Il or Apple (| Rus

Available 5/81

AL 3 NG TG ATETEN 113TET I 0 AT LOTOUILY InC

Order toaay al no nisk 1 you are not
completely salsfied your money will he
aromally and caurteously refunaed

Order Today

Tc oraer any of these software packages,
seno gayment alus $2.00 postage and
hrandhing per order 1o Creatve Compating,
Marris Plains. NJ 07950. Attn: Colleen

Visa. MasterCard ana American Express
orders may de called i toil-free

creative computing software

Creanve Compuling Sotftware
Morris Piaing NJ 07950
Toli-free 800-631:8112

In NJ 201-340-C44%
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Solar System Simulation

Part 2

Dave Partyka
1707 N. Nantuckett Drive
Lorain, Ohio 44053

This program will print
information, or plot positions
about the first six planets of the
Solar System. In the printing
mode, Information such as
distance from the earth and sun,
and other data about the earth
and planet relation is printed. In
the plot mode, the planets’
positions against the zodlac, as
seen from the earth, are plotted,
using Hi-Res graphics and
scaling factors. Each mode uses
planet cholces, starting date,
length of time, and time
intervals to give any desired
simulation.

The last program I wrote, ‘‘Solar System
Simulation With or Without an Apple
'’ in the August '80 issue of MICRO
(27:33) dealt with the orbits of the first
six planets of the solar system. Their
positions were plotted in reference to
the sun, as seen from a point located
quite a distance above the solar system.
This was OK if you wanted to see the
relation of each planert at specific times,
or for various lengths of time. However,
watching that simulation didn't show
what was happening as seen from the
carth. After phope calls from many users
of that program who asked if I had other
programs dealing with astronomy, I
decided to write another one.

This program also deals with the
first six planets, but instead of being
heliocentric (sun centered) it’s geocen-
tric (earth centered). It uses calculations
that I had in the first program, along
with other ones, to give a display of the
planets as seen from the earth. The
planets are displayed against a star
background and their motions through
the zodiac are very good representations
of the actual positions of the planets.
Using this program, you cap watch as a
planet makes its retrograde loop through
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a constellation, see how close two or
more planets come to each other, or
watch bow close a planet comes to a
bright star.

I won't go into detail about the
calculations used in this program. Some
are the same as in the other program,
and I have explained them there. What 1
will do is explain what this program
does, the questions that it asks, describe
the star tabje and how to expand it, and
explain the splitting of this program to
make another.

The program 1s set up in two parts.
One part prints values on the screen for
each planet and the sun, and the other
plots the positions of the planets against
a star background. If you choose to
print, at the top of the screen is the start-
ing date and the number of days tbat the
display is for. The program then prints
the following data for each planet:

D-S; the distance, in million miles
that the planet is from the sun.

A-S; the angle in degrees that the
planet is located around the sun.

D-E; thedistance in million miles that

’

the planet is from the earth.
R.A.; the right ascension in hours and

minutes that the planet appears
frorn the earth.

DEC.; the declination in degrees and
minutes that the planet appears
from the earth.

You can display the values for all the
planets, or for specific ones. You can
display a single day, or a range of days
with any number of days between the
displays. The program will pause after
cach display, and then wait for you to
press RETURN to continue with the
display, or with a set of questions for a
pew display.

If you choose to plot, another set of
questions will be asked. These are
needed to set the limits for the star
display and to determine if you want
point or continuous plots. Just like
printing, you can plot for single or
multiple days, with any number of days
between plots. You can plot single
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points, {with the previous plot erased
before the current one is plotted), or
continuous plots, |where the points
aren't erased but remain on the screen).
After that you'll be asked for a scaling
factor: O or 1-20. A scaling factor of zero
will display the full star field, right
ascension O to 24 hours, and declination
90 to —90 degrees. A scaling factor
equal to or greater than 1 [a factor be-
tween zero and one is not allowed)
displays another question, ''Enter center
coordinates for R.A. and DEC." This
will determine the center coordinates of
the display, and is in hours and decimal
hours, degrees and decimal degrees. The
scaling factor you entered, along with
the cenmter coordinates, will determine
the right and left, top and bottom limits
of the display. The higher the scaling
factor, the less of a constellation you’ll
see, but the greater the movement of the
planet per plot. A scaling factor of 1
displays approximately 18 hours in right
ascension and 180 degrees in declina-
tion, and a factor of 10 displays, approx-
imately 2 hours in right ascension and
19 degrees in declination.

The only constellations in the star
table are for the zodiac. If you want to
increase the number of stars within the
zodiac, or if you want to add more con-
stellations, it's an easy process. The
table is set up with four values per star,
The first two are for right ascension in
hours, minutes; the next two are for
declination in degrees, minutes. The
stars in the table don't have to be in any
particular order. The whole table is read
when the plot portion of the program is
used. The only table requirements are
the two values for right ascension and
two values for declination. I the
declination is negative, then both values
for declination have to be negative. To
end the table, four zeros are necessary —
0.0,0,0.

You may want to split this program
to make one that just displays the stars
on the screen. Just begin where the ques-
tion for a scaling factor is asked, and
delete everything else that isn’t used.
You can add more tables to the new pro-
gram: one for galaxies, another for star
clusters, another for nebulae, or even
one for the Messier abjects. The tables
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you add will be whatever you need, and
by adding more questions, you can
display the different tables, either alone
or combined.

Let's go through two examples of the
program, first for figure 1, and second for
figure 2. The first question that will be
asked is if you want to display the same
planets as your last run. Since this is the
first run, enter N. Then it will ask
“"'What planets do you want to display?"’
Enter a 1 for each planet. Then a starting
date is asked. Use 11,1,1979. After that,
it says “Enter the number of days to
plot.”" Enter 150. Then it asks to print or
plot. Enter a | to print. The screen will
then clear, print the starting date and
the plot day’s value at the top of the
screen, and then continuc to print for
the planets and the sun.

After finishing the page, it will pause
and display ‘'Press retwn for mnext
display.’’ After you press return it will
start printing agaig, changing the plot
day’s value at the top of the page and the
values for the planets and the sun. It will
continue to do this until the plot day’s
value is equal to or greater than the
day’s that you wanted to print for. After
that, it will ask you to press retum to
start again. When you press return, it
will ask if you want to display the same
planets as your last run.

For cxample 2, enter an N 1o the last
question so that it will ask you which
planets you want to display. Enter a 0
{zero] for all the planets except Mars.
Enter 11,1,1979 for the starting date,
240 for the number of days to plot, and
10 for the nurber of days between plots.
When it asks to print or plot, enter a 0
(zero] to plot. Three requests will then
be made: the first, "‘enter 0 for point, or
1 for continuous plots.'’ Since we want
all the points to remain on the screen,
enter 1 for continuous plots. The next
question is the scaling factor. Enter a 5.
After that will be the center coordinates.
Since 1 already know that the planet
Mars will be in the constellation Leo,
enter 10.5 for right ascension, and 18 for
declination.

When you do plots for other planets
and you don’t know where they will be,
do the print program first and get the
right ascension and declination from
there. After entering the centet coordi-
nates, the screen will clear and a window
will appear on the screen. After a few
seconds the constellation Leo will appear
as the star table is read, and any stars
withip the display limits will be plotted.
A few more seconds will pass as the rest
of the table is rcad. Once the end of the
table is found, the program will beep to
signal the start of the calculations.
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Earth D-S. 052.8887
A-S. 189.4489
Mercury  D-S. 43.1581
A-S, 245.1156
D-E. 77.2616
R.A. 22 55.3
DEC. -8 7.1
Mars D-S. 154.4251
A-S 170.2956
D-E. 73.2592
R.A. 9 56.5
DEC 16 7
Saturn D-S. 875.6875
A-S. 174.1555
D-E. 785.842
R.A. 11 35.7
DEC. 5 15

Press retum for next display.

Starting Date 11/1/1979

Figurs 1: Example of the print routine for all planets, starting date 11/1/1979 for
240 days at 50-day Intervals at the 150th day.

Plot Days 150

Sun D-E. 92.8887
R.A. 0 34.7
DEC. 3 446

Venus D-S. 66.8181
A-S. 140.7176
D-E. 70.0302
R.A. 3 28.3
DEC. 21 55

Jupiter D-S. 502.2398
A-S. 158.0192
D-E. 425.652
R.A. 10 15.9
DEC. 12 9.5

at 10-day intervals, continuous plots.

Figure 2: Example of the plot routine for Mars, starting date 11/1/1979 for 240 days

P
A \

-

-
v \
!

Since the planet Mars was the only
planict picked, the program will
calculate the positions of the earth and
Mars. The position of the carth is
always calculated, but only printed dur-
ing the print option, {if you choose to
print it]. The program will continue to
plot the position of Mars, beeping each
time it starts a new sequence of caleula-
tions. It will plot 25 times — one for the
starting date and 24 for 240 days, at
10-day intervals.
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The program will then do 2 double
heep to signal the end of the simulation
and wait until you press return before
starting a new sequence of questions.
The purpose of the single beep at the
beginning of the calculations is to inden-
tify what planet is being plotted. The
planets arc plotted in their order from
the sun. If you plot more than one
planet id the same display, you can
figure out which is which by the plot-
ting order.
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Since the date doesn’t appear
anywhere on the display for plotting,
you can do a2 CNTL-C to stop the pro-
gram, type "TEXT'/, and then retura to
sec the starting date and the plot day’s
value. To continue, do POKEs to set
graphics modc | — 16304) and display the
secondary page (- 16299), type
“CONT"' and return. The program will
pick up where you left off. If you follow
these examples, the recsults you get
should match figure 1 at day 150 for
printing, and figure 2 at the end of the
plotting sequence. The solid and dotted
lines in figure 2 were used to show the
motion of Mars and the stars of the con-
stellation Leo, and will not be in the ac-
tual display. Once you run the two ex-
amples to become familiar with the pro-
gram, then you can enter any valucs for
the questions to display whatever for
whenever you want.

If you use the last program I wrote,
you’ll notice a diffcrence. I don’t have
the assewbler subroutines to do the
plotting that I had done in the other one.
Since writing the last program, I have
gotten a disk drive and the disk version
of floating point BASIC. If you have an
Apple II Plus, this program should work

Change the program loading address
from $3000 to 36000, just beyond page 2
for Hi-Res graphics. This is done by get-
ting into monitor, '‘reset’’ after bringing
up your floating point BASIC. Change
memory locations $67 and $68 to 01 60
[*67:01 60). Then change three loca-
tions at $6000 to zeros (*6000:00 00 00).
*3D0G should get you back to floating
point BASIC where you can enter the
program. You can load this program at
the normal location, {$3000), but the
size of the program {approximately 9Kj
will put the end of it in the second page
of Hi-Res graphics. Once you execute
this program and hit the HGR2 com-
mand, the second page of Hi-Res
graphics will clear, and so will whatever
portion of the program is there. On the
Apple II Plus, the end of the program
will He in page one of Hi-Res graphics,
and since the program uses page two, no
changes are nceded.

For thosc Apple users who have the
cassette version of floating point BASIC,
all the necessary changes for using the
asscmbler subroutines for plotting are in

up 2 plotting subroutine and do a
GOSUB where there is an HPLOT.
Where there is an HCOLOR, you'll
have to do 2 POKE 812,0 for a O, or
255 for a 3.

Then for those users who don’t have
an Apple II or Hi-Res graphics, you can
still use the print portion of this pro-
gram. As | stated in the last article, if
you have any problems or questions
don’t hesitate to call or write. {If you
write please include an SASE to
guarantec a response.)

Dave Partyka works as a programmer for
The May Deparument Stores Co. Having
worked for them for nine ycars, he finds
programming the Apple 1I 2 relaxing
diversion from programming the larger
systems of the retail environment. He has
had five articles published, this one being
his third for MICRO. He uses the articles
to buy accessories for his Apple 11, off-
setting the cost of expanding his system.

the article T wrote

as is. If you use the dlSk’ version of in the August ’80 10 REM SOLAR SYSTRM SIMULATOR # 2
floating point BASIC you’ll have to  issue of MICRO.
make minor changes. You'll have to set 40 REM DAVE PARTYKA
45 RIM 1707 N. NANTOCKETT DPR.
50 KEM LORAIN, CHIO 44053
100 GOTO 650
110 IF TY = 1 THEN 210
_ﬂ FOR THE PETICBM 120 IF H > TP OR H < BT THEN 210
:IG IL s :n o sZ(Yira, pew inbrrgchive ancaane for yrar o;‘/*w It's esny %o 130 LOR: O
earn ane 16ty you GUICkly Crepte ornes and CraghIcE applicatioms. 140 IF RG > LF THEN 180
= Mpre twan B0 powerful commanrds Par maripularing araprics fisures \ 150 IF F < RG R F > LF THEN 2]_0
¥ heghie '!l"-\"-: |.;r.|||-.h\£\'d|VI vou hG x 8¢ :llal pasilions o : 160 HPLOT 279 - (F - m) * sc, (TP - H) * g
" Largr nsher igplays, two tirers anNt tone |w¥R ral. speakir g
. I’IA:\N and SAIL I ‘.’\‘ LANTHY PfM’b"X e raseetle v /‘|tll‘ ‘e 170 m 210
* h‘rl COF,)'ALE prgara- wamludes - Svegrvout, 3P\Lélnb/' lr\l\ﬁllcru'\ 180 ]I F ) IE\ AND F ( m W 210
. bpacebzesie, romm s1t0n, Maze, 1atpicaccese UrnvtureTelier. 190 IF F = <IF THEN F = F + 360
:“"""_“" "‘"_L B phur st 200 HPLOT 279 - (F - RG) * sC, (TP - B) * sC
RERPERy M¥ erau ere ot o 210 IF G » TP OR G < BT THEN RETURN
HEi for B ool o mnerst 0 o NSRS 220 HOOLOR= 3
L S R T 230 IF RG > LF THEN 270
240 JF B < RG OR B > LF THEN RETURN
PET & APPLE i UseRs TINY PAscaL Plus - 250 HPLOT 279 - (B - RG) * SC, (TP - G) * SC
ihe TINY Pagzal System Wuemy your OIT ar &5%:6 il 1nte a B-machine wrtn: GRAPEIICS 260 RETURN
CUIN B2IEE creates, Tmdiflen aMOFsIMIY AT touria VA rquane =TT 270 IF R > IF AND B < RG THFN RETURN
. .'-r't"l'-.'L!”l-‘— preduces F-rode, the assenbly lamquage of the P:ra;chlrt / “\ ﬂﬂ)\ 280 ]1: B —_ < I_F m B B <+ 360
2 INTERPEETER - paecutes comp!led P.rr\;h-c. L:_-:.;rn-,l:..u[l:-ln TN \s/ 290 HPIOT 279 - (B - RG) * sC, (TP - G) * sC
L '.:- LE-DO, fF = PHER-ELSE, PIECAT AN N
s - 300 RETURN
ST R P L 310 D= 2Z - INT (Zz / SRD) * SRD
Rl Baditie il Ilpl.r.", y:”r:;::n:“;.,-;.| - 320B=Q - (D / SRD * Q2)
SIny Fescal v-.:;sé ;:;A?uu“skvrlzs:r'a Includes mama) ) VISA” 330 IFY > O THEN RA = 270
pLT 220 NEW/AL MY (111 e e P
::; _J)l".ﬂ(n:‘il.u u?n; qag;r::u 340 RV = A - P / (l + E* Q0S (B)))
Yiky t'tuén in-f:,:.l;:?(i-u:;l)u'ﬁ' .................. 350 V = PE / RV — EZ
P77 LGK/I2C NEW HONS Alsiette. -
BT (BK/37% NEW ROMS rassetle, 360 XFVv= >1THENV = VL
|::P;Lsé;|}ﬁ:e;f Bzf\rjlz?ie?ummle -|;h so!l-ar 370 IF V = < - l THEN V = - V,L
o Trael $502 Intemmreter L ot ing-HOM-GRHPNICS erslon. .orv. B 30 VA= - AN (V/ SOR(-V*V+1))+T
VLT VACKINE LANGHAGE GUEDE Atar LD, WEW or 8.0 ROMS...... ... FE Tt 390 IF D > SRD / 2 THEN VA = Q2 - VA
M """} ABACUS SOFTWARE s 400 VA = VA + J
L !’ P. 0. Box 7213 check, mbimy er'oe: ;r mvr:- 410 ZX = VA LA B B
¢ H ch U:ﬂ. Vorelgn oviers iy de
\] Grand Rapids, Michigan 48510 ign:’fg:d::lcl,.l‘l:.’—:::::@\ 420 IF ZX > 360 THEN ZX = ZX - 360
6168 / 241-5510 HAccrss Turocard Pareiaycord) 430 IF 7ZX < O THEN ZX = 360 + ZX
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440 ZX = ZX / T1
450 1A = SIN (ZX) * I
460 XA = RV * (Q0S (La) * CoS (VR)

» 470 YA = RV * C0S (LA) * SIN (VA)
480 zZA = RV * SIN (LA)

| 490 XB = XA - X3:YB = YA - Y¥3:2B = ZA - 73
S00 VA = VA * Tl
510 IF VA > 360 THEN VA = VA - 360
520 IF EE = 0 THEN RETURN
S30 ED= SOR (XB * XB + YB * YB)
540 X = XB
550 Y =YB * (€05 (IN}) = ZB * SIN (IN)
560 Z = YB * SIN (IN) + ZB * COS (IN)
570 RA = 90
580 IF Y < O THEN RA = 270
500 IF X < > OTHENRA = AN (Y / X) ¥ T
600 IF X < O THEN RA = RA + 180
610 IF X > O AND Y < O THEN RA = RA + 360
620 DZ = 7 / ED
630 DC = ATN (DZ / SQR (1 - DZ *DZ)) *T1
640 RETURN

650 T = 1.5708:T1 = 57.2957795
660 IN = 23.434 / Tl
670 Q = 3.14159265

680 Q2 = 6.2831853
690 VL = .99999999
700 HOME

710 PRINT "DO YOU WANT TO DISPIAY "
720 PRINT : PRINT "THE SAME PLANETS AS YOUR LAST RUN“
730 PRINT : INPUT "Y OR N ":A$

740 IF AS = “N" THEN 790
750 IF AS < > 'Y" THEN 710
760 TF SL < > O THEN 1590
| 770 IF SC < > O THEN 2785
." 780 PRINT : PRINT "YOU HAV'NT PICKED THE PLANETS YET": PRINT :
760 %’E,Igr FRo S Unique Data Systems has.
800 PRINT “CHOOSE THE PLANETS YOU WANT TO DISPLAY" We've taken Rockwell's AIM
810 PRINT 65 Microcomputer, packaged
820 PRINT "ENTER A 1 FOR YES, O FOR NO" it in a professional enclosure
830 PRINT and turned it into a versatile,
840 REM SPACIFIC VALUES FOR EACH PLANET higher capacity microcomputer
850 RPEM SI=ORBITAL PERIOD: P1=Al*{1-E1*E1)/2 sustem. Complate with .a
B60 REM E1=ECCENTRICITY: UI=P1/El: Kl=1/El y - B
870 REM AI=MINIMUM + MAXIMUM DISTANCE FROM SUN memory-1/O board, modem
880 RFM JI1=LONGITUDE OF PERIHELION IN RADIANS board or wire wrap proto-
890 REM W1=DAYS FROM O DFEGREES TO PERIHELION FOR 1980 typing board, power supply,
892 REM C)=ASCENDING NODE IN DEGREES cables and connectors. |t
894 REM I1=INCLINATION IN DEGREES / T1 TO CONVERT TO RADIANS makes the AlM 65 a Joy to
200 , DFUT. "DISERAT- MERUNY " iME work with, and there’s even
3;8 i} - 8;6229 space inside for your own
930 Al = 43.403 + 28.597 special circuitry. We'll sell
940 Pl = Al * (1 - FE1 *El) / 2 you the whole Ipackage or just
950 K1 = 1 / El the bits and pieces you need
960 Ul = P1 / El for your application. We're
970 J1 = 77.1 * 0 / 180 AIM 65 specialists. We're
980 WL = 37.53 Unigue Data Systems.
990 Cl1 = 48.1
1000 I1 = 7 / T2
1010 INPUT "DISPLAY VENUS ";VE
1020 s2 = 224.701
1030 E2 = .0068
1040 A2 = 67.726 + 66.813
1050 P2 = A2 * (1 - E2* E2) / 2
1060 K2 =1 / E2
» 1070 U2 = P2 / E2
' 1080 J2 = 131.3 * 0 / 180
1090 W2 = 140.5 Unique Data Systems
1100 €2 = 76.5 (Continued on page 113) 15041 Moran Street
Westminster, CA 92603
(714) 895-3455
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INTRODUCING:

IN DEPTH

136 pages of timeless
reference material on
heavy duty stock.

¢ APPLESOFT FROM
BOTTOM TO TOP

¢ APPLESOFT
INTERNALS

¢ PROGRAM
SPLITTER

e AMPLIFYING
APPLESOFT

e HI-RES NOTES
¢ and more

AVAILABLE AT DISCRIMINATING APPLE DEALERS WORLD-WIDE
Dealer Inquiries Invited
Membership and dealer information:

Apple Pugetsound Program Library Exchange
304 Main Ave. S., Suite 300-M
Renton, WA 98055
[206) 271-4514
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1110 12 = 3.4 / T1

1120 INPUT “DISPLAY EARTH "sEA
1130 S3 = 365.256

1140 E3 = .0167

1150 A3 = 94.555 + 91.445
1160 P3 = A3 * (1 - E3 * E3) / 2

1170 K3 =1 / E3

1180 U3 = P3 / E3

1190 J3 = 102.6 * 0 / 180

1200 W3 = - 3.82

1210 €3 =0

1220 13 =0

1230 JINPUT "DISPLAY MARS " sMA
1240 sS4 = 686.980

1250 E4 = .0934

1260 A4 = 154.936 + 128.471
1270 P4 = 24 * (1 - E4 * E4) / 2

1280 K4 = 1 / E4

1290 U4 = P4 / E4

1300 J4 = 335.7 * 0 / 180

1310 w4 = 287

1320 C4 = 49.4

1330 14 = 1,85 / Tl

1340 INPUT “DISPIAY JUPITER "JU
1350 S5 = 4332.125

1360 E5 = .0478

1370 A5 = 507.046 + 460.595
1380 P5 = A5 * (1 - ES * E5) / 2

1390 K5 =1 / E5

1400 U5 = P5 / ES

1410 J5 = 13.6 * Q / 18O

1420 W5 = 1608

1430 ¢5 = 100.24

1440 15 =1.3 / Tl

1450 INPUT "DISPLAY SATURN “iSA
1460 S6 = 10825.863

1470 E6 = .0555

1480 A6 = 937.541 + 838.425

1490 P6 = A6 * (1L — P6 * EB) / 2

1500 K6 = 1 / E6

1510 U6 = P6 / E6

1520 J6 = 95.5 * 0 / 180

1530 w6 = 2090

1540 €6 = 113.51

1550 16 = 2.49 / Tl

1590 HME

1600 PRINT "ENTER BEGINNING DATE? MM,DD,YYYY": INPUT “

":MM,DD,YY
1610 DF = (MM =2) * 31 + (MM =3) * 59 + (MM = 4) * 90 + (MM
=5) * 120+ (M =6) ¥ 151 + (MM =7) * 18] + (M1 =8) * 212
+ (MM =09) * 243 + (MM = 10) * 273 + (MM = 11) * 304 + (MM
= 12) * 334
1620 Zy = INT (YY * 365 + INT (YY / 4) + DD+ DF + 1 - INT
(Yy / 100) + 1INT (YY / 400) / 1)
1630 IF INT (YY / 4) < > YY / 4 THEN 1680

1640 IF INT (YY / 400) = YY / 400 THEN 1660
1650 IF INT (YY / 100) =YY / 100 THEN 1670
1660 IF MM > 2 THEN 1680

1670 zZ¥ = Z¥ ~ 1

1680 ZY = ZY - 723180

1690 zZT = - ZY

1700 PRINT : PRINT : INPUT "ENTER # OF DAYS TO PRINT/PLOT ";D
N

1710 PRINT : PRINT : PRINT

1720 INPUT “ENTER # OF DAYS RETWEEN PRINT/PLOTS ";DA

1730 IF DA < > O THEN 1760

1740 PRINT : PRINT

1750 PRINT "0 NOT ALLOWED": GOTO 1710

1760 HOME
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Ohlo Scientific C1P, C4P COLOR

Earthship has GREAT programs.
C1P, C4P — Animated Lunar
Lander, Catchword, real-time
Scrabble, graphics desigoer,
analytical plotter, single disk copter;
C1P — animation and shape table
graphics, BASIC tutor, add and
multiply tutor, information
processing simulation and tucor.
Send for catalog.

Earthship

17 Church Street #28

Nutley, New Jersey 07110

Spanish Hangman

2,000 SPANISH words and sentences
taught in a fun way on the Apple.
Send for your school’s free 30-day
evaluation diskette, from:

George Earl
1302 South General McMullen
San Antonio, TX 78237

SYM.1 Expansions

Bare W7AAY 4K RAM board: $8.00
plus SASE. Assembled W7AAY ROM
board: $16.00. RAE symbolic
disassembler source on cassette:
$15.00. Instruction packet to add
floppy disks to SYM -$15.00.
RAE/KMMM software interface on
5%'" diskette: $15.00. SASE for
more information.

John M. Blalock

Blalock & Associates

P.O. Box 39356

Phoenix, AZ 85069

Business Software by ADS

For the Apple Il and Atari/800. Why
pay more for 2 bunch of unrelated
programs? Business Plus will handle
invoices, statements, credit memos
and more, much more! Just $299
complete or $25 for demo disk
(credited towards purchase). VISA,
Mastercharge accepted.

Advanced Data Systems

7468 Maple Avenue

St. Louis, MO 63143

314/781-9388

(Continued on next page)

113




Classlified (continued)

Ohlo Sclentific

Tune Player — Play music casily on
your C4P. Hours of fun! Special
features: computer plays your songs,
organ effect, save feature creates
data statement, and more! $8.75
cassette only. Other programs
available: Rigel’s Raiders, Monecy
Handler, Auto Race, more. Write:

Ron Lashley

2934 W. Missionwood Circle

Miramar, FL 33025

Apple Computer Dust Cover

Want to protect that big investment?
Then why not buy a PEEL for your
Apple II? This custom-fit dust cover
comes in beige fabric with a
decorative apple on front. Send
$10.00 to protect your compuier
today.

D. Poppelaars

5236 Lochley Drive

Edina, Minnesota 55436

Timestack — A Programmable
Controlier

Expand your KIM-] into a general-
purpose machine. 80-page manual
documents Clock/Port/RAM/PROM
Expansion Board and controller
software. Subroutine library includes
user interaction routines, [/0, and
clock controls. Complete manual —
$15.00. SASE for more information
and newsletter.

Hunter Services

P.O. Box 359

Elm Grove, WI 53122

Assembly Language Newsletter

Bob Sander-Cederlof’s monthly
newsletter devoted to Apple
assembly language: beginner’s
tutorials, advanced techniques, super
subroutines for your programs,
commented listing of and
improvements to standard products,
and much more. Learn fascer, benefit
more from assembly language!
$12/year.

Apple Assembly Line

S-C Software

P.O. Box 280300

Dallas, TX 75228

{Continued on next page)

1770 INPUT "ENTER 1 TO PRINT, O TO PLOT ";PL

1780 IF PL < > O AND PL < > 1 THEN 1760

1785 IF PL = 0 THEN PRINT : PRINT "DO YOU WANT": PRINT : INP

UT "POINT (0) OR CONTINUCUS (1) PLOF¥S ";TY

1786 IF Ty < > OANDTY < > 1 THEN 1785

1790 IF PL = O THEN GOSUB 2750

1800 REM EARTH

1810 BHCME :EE = 0

1830 A = A3:P = P3:E = E3:PE = U3:EZ = K3:SRD = 83:J = J:W =
= C3:

W3:22 = 2Y + W:C 3:T = I3
1840 GOSUB 310:EE = 1
1845 X3 = XA:¥Y3 = :Z3 = ZA:R3 = RV:V3 = VA

1848 HME
1850 VTABR 1: HTAB l: PRINT “STARTING DATE “;MM:"/";DD;"/“:YY;
" PLOT DAYS “;ZT + ZY

1855 IF PL = O THEN VTAB 23: PRINT "STARTING DATE ":MM;"/";D
D;"/";YY:" PLOT DAYS ";ZT + ZY: PRINT "": GOTO 1980: REM EM
PTY PRINT IS A ONTL-G (REIL)

1870 IF EA = O THEN 1980

1880 VTAB 2: HTAB 1: PRINT "EARTH D-S. "; INT (RV * 10000) /

10000

1850 VTAB 3: HTAB 7: PRINT "A-S. “; INT (V3 * 10000) / 100CO

1900 REM SUN

1910 XB = = X3:YB= - Y3:7ZB = - 23:FD = R3

1920 GOSUB 540

1930 VIAB 2: HTRB 21: PRINT "SUN D-E. ": INT (ED * 10000)
/ 10000

1940 VTAB 3: HTAB 28: PRINT "R.A. "; INT (RA / 15);" ": INT
{(rRA - INT (RA / 15) * 15) * 40) / 10

1950 IF DC < O THEN DC = ~ DC:DB =1

1960 VTAB 4: HTAB 28: PRINT "DEC. "; INT (DC):" "; INT ((DC
- INT (DC)) * 600) / 10

1970 IF DB = 1 THEN VTAB 4: HTAB 32: PRINT “-":DB =0

1980 REM  MERCURY

1990 IF ME

= 0 THEN 2130

2000 A = Al:P = P1:E = E1l:PE = Ul:EZ = KL:8RD = S1:J = Jl:W =
W1:ZZ = ZY + W:C = Cl1:1I =11

2010 GOSUB 310: IF PL = 1 THEN 2050

2020 F = Fl:H = BHl1:B = RA:G = DC: GOSUB 110

2030 F1 = RA:Hl = DC: GOTO 2130
2040 IF PL = 0 THEN GOSUR 110

2050 VTAB 6: HTAR 1: PRINT "MERC D-S. “; INT (RV * 10000) /
10000

2060 VTAB 7: HTAR 7: PRINT "A=S. “; INT (VA * 10000) / 10000
2070 VTAB B: HTAB 7: PRINT "D-E. “: INT (ED * 10000) / 10000
2080 VTAB 9: HTAR 7: PRINT “R.A. “; INT (RA / 15):“ “; INT (
(RA - INT (RA / 15) * 15) * 40) / 10

2000 IFDC < O THEN DC = - DC:DB =1

2100 VTAB 10: HTAB 7: PRINT "DEC. "; INT (DC);“ "; INT ((DC
- INT (DC)) * 600) / 10

2110 IF DR =) THEN VTAB 10: HTAB 11: PRINT "-":DB = O

2120 REM VENUS

2130 IF VE = O THEN 2260

2140 A = A2:P = P2;:E = E2:PE = U2:EZ = K2:SRD = S82:J
W2:22 = ZY + W:C = C2:1 = I2

2150 GOSUB 310: IF PL = 1 THEN 2180

2160 F = F2:H = H2:B = RA:G = DC: GOSUB 110

2170 F2 = RA:H2 = DC: GOTO 2260

2180 VTAB 6: HTAB 21: PRINT "VENUS D>S. “; INT (RV * 10000)

J2:W =

/ 10000

2190 VTAB 7: HTAB 28: PRINT “A-S. “; INT (VA * 10000) / 10000
2200 VTAB 8: BTAB 28: PRINT "D-E. ": INT (ED * 10000) / 10000
2210 VTAB 9: HTABR 28: PRINT “R.A. ": INT {(RA / 15);" *“; INT
((RA — INT (RA / 15) * 15) * 40) / 10

2220 IFDC < O THEN DC = - DC:DB =1

2230 VTAR 10: HTAB 28: PRINT "DBC. "; INT (DC);" ™; INT ((DC
- INT (DC)) * 600) / 10

2240 IF DB = 1 THEN VTAB 10: HTAR 32: PRINT "-":DB = O

2250 REM  MARS

(Continued on next page)
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2260 1IF MA = O THEN 2390

2270 A = PA:P = P4:E = E4:PE = U4:EZ = K4:SRD = §4:J = J4:W =
WA4:2Z = ZY + W:C = C4:1 = I4

2280 GOSUB 310: IF PL = 1 THEN 2310

2290 F = F4:H = H4:B = RA:G = DC: GOSUB 110

2300 F4 = RA:H4 = DC: GOTO 2390

2310 VIAR 12: HTAB 1: PRINT "MARS D-S. “; INT (RV * 10000) /
10000

2320 VTAB 13: HTAR 7: PRINT "A-S§. “; INT (VA * 10000) / 10000
2330 VTAB 14: HTAB 7: PRINT "D-E. "; INT (ED * 10000) / 10000
2340 VTAB 15: HTAB 7: PRINT "R.A. "; INT (RA / 15);" “; INT
((RA = INT (RA / 15) * 15) * 40) / 10

2350 IF DC < 0 THEN DC = = DC:DB =1

2360 VTAB 16: HTAB 7: PRINT "DEC. “; INT (DC);" “; INT ((DC
-~ INT (DC)) * 600) / 10

2370 IF DB = 1 THEN VTAB 16: HTABR 11: PRINT "-"“:DB = O

2380 REM  JUPITER

2390 IF JU = O THEN 2520

2400 A = A5:P = P5:E = ES5:PE = US:EZ = K5:5RD = §5:J = J5:W =

W5:22 = 2Y + W:C = C5:1 = 15

2410 GOSUB 310: IF PL = 1 THEN 2440

2420 F = F5:H = H5:B = RA:G = DC: GOSUB 110

2430 F'5 = RA:H5 = DC: GOTO 2520

2440 VTAB 12: HTAR 21: PRINT "JUPTR D-S. “; INT (RV * 10000)
/ 10000

2450 VTAB 13; HTAB 28: PRINT "A-S. "; INT (VA * 10000) / 1000
0

2460 VTAR 14: HTABE 28: PRINT "D-E. "; INT (ED * 10000) / 1000
0

2470 VTAB 15: HTAB 28: PRINT "R.A. "; INT (RA / 15);" "“; INT
({(RM - INT (RA / 15) * 15) * 40) / 10

2480 IF DC < O THEN DC = = DC:DR = 1

2490 VIAB 16: HTAB 28: PRINT "DBEC. "; INT (DC):" '; INT ({(DC
- INT (DC)) * 600) / 10

2500 IF DR = ) THEN VTAR 16: HTAB 32: PRINT "-":DB = 0

2510 REM SATURN

2520 1IF SA = O THEN 2640

2530 B = A6:P = P6:E = FE6:PE = U6:EZ = K6:SRD = 86:J = J6:W =
W6:ZZ = ZY + W:C = C6:1 = I6

2540 GOSUB 310: IF PL = 1 THEN 2570

2550 F = F6:H = H6:B = RA:G = DC: GOSUB 110

2560 F6 = RA:H6 = DC: GOTO 2640

2570 VTABR 18: HTAR 1: PRINT "SATN D-S. “; INT (RV * 10000) /
10000

2580 VTAB 19: HTAR 7: PRINT “A~S. "; INT (VA * 10000) / 10000
2590 VTAB 20: BTAB 7: PRINT "D~E. "; INT (ED * 10000) / 10000
2600 VTAB 21: HIAB 7: PRINT “R.A. "; INT (RA / 15);" "; INT
((RA - INT (RA / 15) * 15) * 40) / 10

2610 IF DC < O THEN DC = - DC:DB = 1

2620 VIABR 22: HTAB 7: PRINT “DBEC. "; INT (DC);" “; INT ((DC
- INT (DC)) * 600) / 10

2630 IF DB = 1 THEN VTAB 22: HTAB ll: PRINT "-":DB = 0

2640 ZY = ZY + DA

2650 IF ZT + ZY > DN THEN 2700

2660 IF PL = O THEN 2690

2670 VTAB 23: HTAR 1: PRINT "PRESS RETURN FOR NEXT DISPIAY":
GET AS

2680 VIAR 23: HTAB l: PRINT "

2690 GOTO 1830

2700 Z¥ = O:DE = ©

2710 PRINT " ; " '' : REM EMPTY PRINTS CNTL-G

2720 INPUT "PRESS ENTER TO START AGATN";AS$

2730 TEXT : RESTORE

2740 GOTO 650

2750 HOOLOR= 3

2760 PRINT : INPUT "ENTER FACTOR: O OR 1 - 20 ";S8C

2770 IF SC < > O THEN 2785

2780 RG = O:LF = 360:BT = - 90:TP = 110:8C = .75: GOTO 2890
2785 IF SC < 1 THEN 2760
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Classified (continued)

Extended SYM-BASIC

Adds 30 comimands, requires 16K,
$85 US/$95 Can., object on
cassette, manual, and source listing.
SYM-FORTH 1.0: fig-FORTH for
16K SYM-1. Editor, assembler,
cassette interface $135 US/$155
Can., object on cassette, manual and
source listing.

Saturn Softwarc Limited

8246 116A St.

Delta, B.C., V4C 5Y9

Canada

PET Arcade Software

Astroidz and Munchman games for
your 8K old-new ROMS. Astroidz
are invading the galaxy. Four levels
of play. Munchman is based on
arcade game Pac-Man. 21P and ZADP
are out to get you. Fantastic
graphics. $9.95 each cassette.

ComputerMat

Box 1664M

Lake Havasu, AZ 86403

0S8l BASIC LOAD + SAVE
wifilename

Tired of LOAD-SAVE times, tape
documentation? Fret no more. Now
SAVE with filenames on your
cassette programs. LOAD by
filename. Gives dircctory of tape as
you go. Employs a token 1/0 system
to decrease tape 1/0 by 500.
Computer Science Engineering
57 Beals Strect, Rm. 57-12
Brookline, MA (02145

Contour Mapping for your Apple
(or other computer)

Uses printer plotter or CRT. Other
software availzable.
Geosystems
802 East Grand River
Williamston, MI 48895
(517} 655-3726

PASCAL LEVEL 1

This Pascal system allows the
development of BRUNable programs.
The system supports IF-THEN-ELSE,
REPEAT-UNTIL, FOR-TO/
DOWNTO-DO, WHILE-DDO, CASE-
OF-ELSE, FUNCTION,
PROCEDURE, PEEK, POKE as wecll
as disk 1/0 via DOS (specify 3.2 or
3.3). Price $35.00. Send SASE for
more information.

On-Going Ideas

R[> #1, Box 810

Starksboro, VT 05487

MICRO - The 6502/6809 Journal

ns



Classified

Each classified ad costs only
$10.00 per insertion, pre-paid
with typewritten copy. These
ads are limited to one per
company/individual per month.
Please limit these entries to less
than 40 words. (Oversized ads
will be rejected and returned.)
Title line, name and address are
not considered in count. Ads
received before the 20th of the
second month preceding the
month of publication will be
published in next issue, i.e.
October 20th for the December
issue. For further information
call:

(617) 256-5515

34 DATA

2800 PRINT : PRINT "ENTER CENTER COORDINATES": PRINT
2810 PRINT " R.A. DEC.“: PRINT

2820 INPUT "HH.HH , DD.DD “;R,D

2830 RG =R * 15 - 13% / SC

2840 LF = R * 15 + 139 / sC

2850 BT =D - 95 / sC

2860 TP = D + 95 / SC

2870 1IF RG < 0 THEN RG = RG + 360

2880 IF LF > 360 THEN LF = LF - 360

2890 HGR2

2800 HPLOT 0,0 TO 279,0

2910 HBPLOT TO 279,191

2920 HPLOT TO 0,191

2930 HPLOT TO 0,0

2940 READ B,Bl,G,Gl

2950 B=B * 15 + Bl * .25:G =G + Gl / 60

2060 IF B =0 AND G = 0 THEN RETURN

2970 GOSUB 210: GOTO 2940

2980 REM PISCES

2990 DATA 1,11,24,19,1,17,27,0,1,18,28,29,1,9,29,49,0,55,28,

43,0,47,27,26,0,53,26,56,1,28,15,5,1,43,8,54,1,59,2,31

3000 DATA 1,39,5,14,1,28,5,53,1,11,7,19,1,0,7,37,0,46,7,19,2
3,57,6,35,23,37,5,21,23,40,1,30,23,25,6,6,23,18,5,6,23,15,3,1,
23,24,0,59

3010 REM ARIES

3020 DATA 1,51,19,3,1,52,20,34,2,1,25,42

3030 REM PLEIADES

3040 DATA 3,42,24,8,3,42,23,57,3,42,24,18,3,43,24,13,3,43,24
,24,3,45,23,57,3,43,23,48

3050 REM TAURUS

3060 DATA 5,23,28,34,4,39,22,52,5,35,21,7,5,4,18,35,4,33,16,
25,4,26,15,51,4,17,15,31,4,23,17,49,4,26,19,4

3070 REM GEMINI

3080 DATA  6,12,22,31,6,20,22,32,6,41,25,11,7,8,30,20,7,31,32,0,7,42,28,9,7,17,
22,5,7,1,20,39,6,35,16,27,6,42,12,57

3090 REM CANCER

3100 DATA §,14,9,20,8,18,24,11,8,30,20,37,8,29,18,16,8,42,18,20,8,40,21,39,8,
56,12,3,8,44,28,57

3110 REM LFO

3120 DATA 9,43,24,0,9,50,26,15,10,14,23,40,10,17,20,6,10,5,17
,0,10,6,12,13,11,11,20,48,11,47,14,51,11,12,15,42

3130 REM VIRGO

3140 DATA 11,43,6,49,11,48,2,3,12,17,-0,-23,12,39,-1,-11,12,
53,3,40,13,0,11,14

3200 DATA 13,7,-5,-16,13,23,-10,-54,14,13,-5,-46,14,40,-5,-2
7,14,44,2,6,13,59,1,47,13,32,-0,-20

3270 REM LIBRA

3280 DATA 14,48,-15,-50,15,10,-19,-28,15,14,-9,-12,15,33,-14
=37

3320 REM SCORPIUS

3330 DATA 15,56, -25, - 28,15,57, =22, - 29,16,3, - 19, - 40,16,18, ~ 25, - 28,16,
28,-26,-19,16,33, - 28, - 7,16,47, — 34, — 12,16,48, — 37, = 58,16,50, — 42, — 17
50.-42.~17

17,9, —43, - 11,17,34, 42, ~38,17,44, — 413, - 7,17,39, - 39, - 1),17,30,
Bl b S

3470 REM SAGITTARIUS

3480 DATA 18, 3,-30,-26,18,14,-36,-47,18,21,-34,-25,18,18,-29

A .

PE “‘{:\;\“'fg\k“"‘;-‘“ ,-51, %8,22,—25, -27,18,43,-27,-3,18, 52,~26,-22,18,59,-29,-57,19
oV o \\0\ L\CC -d‘\\f s A4,-27,-
B gl o 3570 REM CAPRICORNUS
T e U 3580 DATA 20,15,-12,-40,20,24,-18,-23,20,36,-15,-8,21,3,-17,
P T ~26,21,19,-17,-3,21,37,-16,-53,21,44,-16,-21
U o S 3650 DATA 21,40,-19,-6,21,34,-19,-41,21,26,-22,-2,21,24,-22,
‘lfo\“‘- .‘\\o““ WE 0,0'9 et -38,21,4,-25,-12,20,49,-27,-6,20,43,-25,-27
Ot O ety 3720 REM AQUARIUS
gt T @ M o s A 3740 DATA 22,3,-0,-34,22,23,1,7,22,26,-0,-17,22,33,-0,-23,22
(et o P;O.\*‘\\J 0\1 ,50.-7,-51,22,47,-13,-51,22,52,-16,-5,23,12,-6,-19,23,13,~9,-2

MUY e 2,23,16,-9,-53,23,40,-14,~49
A LN 3830 REM END OF TABLE (ZEROS)
G WL 3840 DATA 0,0,0,0
I
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the BEST <IANDD the BEST

keyboard buffer lower case adapter

zer ‘az I
[e"‘*“""’f . Separately, they have more features ,,._,ei.,,._ e

and out perform all the rest. But
together as a tear they pecform even
better. Look for the Graphics +Plus
soon. It's a RAM based character
generator to compliment the Lower Case
$Plus. It will allow you to define the
character set to your needs. You could
load German, French, Scientific,
Engineering or any other special
characters into the Graphics +Plus and
use it as if the Apple II was designed
specially for that application. And
that's not all. If you define the
characters as graphics, you can do
extremely fast HI-RES type graphics on
the text screen without all those
cumbersome and slow HI-RES routines
and 8K screen. For al) the details on
this triad of products, send for our
free booklet “Lower case adapters and
keyboard buffers fram the inside out”.
This booklet gives all the details
about lower case adapters and keyboard
buffers in general. It also has a
section on the Graphics +Plus (RAM GRAPHICS 8 LOWER CASE CHARAGTER GENERATOR
based character generator). FOR THE APPLE Il COMPUTER

R CASE C.OANTROL/ $ 69.95

Normal & Inversc Lower Case.

2 complete characler sets on board.
Graphics characrer font buill in,
Expansion socCket allowse access to
external charactey sets.

2716 EPROM compatidle char generator.
More supporting soltware. (on diskette)
Keyboard +Plus & Graphics +Pius designed
around the Lower Case +Plus.

& SHIFT KEY UPPER/LOWE

$119.95

s lore buffer than others,

+ Clear buffer control.

+ SHIFT xey entry of upper/lower case.

4+ Easy CTL key access to specyal chars
=1 ALY

+ Allows BASIC programs with standazd
INPUT to support Lower Case without
soflwzre modificarion. 1791-G Capital

+ A lower case adapter is required Corona, CA 9172

0
te display lower case. {714)735-1041 /

DOSOURCE 3.3 DISASM/65

for the Apple Il by Randy Hyde

DISASK/E5 15 a LISA compatiblc 6502 disassembler for

-. & the Apple I11. DISASM/65 rakes vnadorned machine code and

A s ou rc e llst'n of D o S 3 3 converzs it to an understandable acsembly ianguage texkt
] file. DISASM/65 allows users to disassemble 6502

instiucdtion codes, HEX( dg’ias,)\sa;ir.g data, ?ddzess data,

stac ata, and more! M/635 is by far the nost

Disassembled & Gommented by Randy Hyde owerful 6502 disassembler available [oyr the I\I}ﬂlc LI,
n ract, we used it to diszassemble DOS 3.3 for our

DOSOURCE package. Over 500 happy users pought DISASM/6S
£or §24.95 withoul the spurce listin {The source

O

+

+

We took our DISASM/65 disassembler program, disassembled lisring was available for $35.00 extra}. Now, for a
Apple's DOS 3.3, and added meaningful lables and comments to 1isloed Bile, you ot ey "—l*‘belfggﬁglﬁ program ang_the
create DOSOURCE 3.3, a perfect companion to "Beneath Apple BOLECE Ll b P e D SAT B
DOS" by Don Worth and P?eter Lechner*., DOSOURCE clearly lgsts ’i-r_ljlptzd%c:)?( TR SRR T e I O (D S .

each routine used by Apple DOS.

DOSOURCE is a LISA 2.5 compatible source lisring
of DOS 3.3. LISA 2.5 owners can load and reassemble
DOS at otber locations for special applications
(such as in u RAM card). DOSOURCE is also a text
file that can be loaded into youx favorite assemtler
and copveyted for use w:zih it. DOSOURCE is also an
assembled listing vhat you can dump ro a printer for
reference purposes.

With DOSOURCE you can:

-> Reassemble DOS 3.3 at diftfercent addresses.

-> Utilize several useful roctines found within DOS,
suth as decimal input and sutrput. Nany routines
within DOS are as useful as routines found within
the apple monitor...omly you didn't know about
them vt} now!!

-> Remove portions of DOS, that you may not need,
freeing memnory for program usce. Host pragrams do
not need the "RENAMEY, "INIT”, "HSAVE", "BRUN",
“3LOAD", nds wrile they are

runrning. A ved {ror: DOS
without at Lina your procrame operation. Think
ahout it the nex: rime you get a MEM FULL error
or need to declare an array that's just a litele
bit too big.

Learn Jlor's of 6502 Frograrming tricks - DCS 3.3

is ful} of ‘em. Ang you can learn them by

scudying the source JiAting.

vake "Parches" ro DOS 3.3 ond understand exactly

whats going on. No more “"guessing game” resgltang

in unreliable software.

SPECIAL INTRODUCTORY FRICE $39.95
wilth "Beneath Apple DOS™ $65.00

* Beneath Apple DOS is gublishcd by Qualixy
Sofrware. Suggested list $19.585

Lazer ¥icroSystems’ products are in compurer
stores all across the country. However, if you
cannat locate one, you can order direct {rom us
at 1719-G Capital, Corona, Calif, 91720.

» california recaidents must add 63 sales tax.

* Master Card & Visa (w/all vital info) welcome.

4 AXlow 2 weeks additional for checks to clear.

* Orders outside U.5.A. add §15,00 for shipping
& hanaling.

U
v

U
v

Lower Case +Plus, Keyboard +Plus, and Graphics
»Plus are tradermarks of Lazer MicraSystems,
Inc., Corana, Calif.

Apple 11 and Applewriter age Lridemarxs of kpple
Copputer, inc., Cupertino, Calif.
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Hardware Catalog

Name: AME 1000
Microcomputer System
Mcmory: 32K bytes of RAM, 22K
bytes of ROM, 280K
bytes of floppy storage
Language: BASIC with disk
operating software,
optional Assembler,
FORTH, P1/65
Description: The AME 1000 AIM
65-based, includes an enclosure,

special motherboard, CRT controller
(80x25) and Video 100 monitor, 2
single-sided double-density 5% ' floppy
drives, controller and intcgrated disk
operating software, Centronics-type
printer controller and software driver,
32K bytes of dynamic RAM, 22K bytes
of ROM-based operating softwarc and a
5V-5A, = 12V-1A power supply. Sup-
ports one additional Exorciser board
and 6 RM 65 modules. Includes inter-
face to 2 Bracmar cassettes.

Price: $3,595 including AIM 65
Avaijlable: DYNATEM

20881 Paseo Olma

El Toro, CA 92630
Name: Game Plus
System: Apple IT and I +
Hardware:  Multi-Paddle/]oystick

Adapter/multiplexer

Description: Game Plus is a hardware
adapter which is plugged into the game
1/0 socket and allows the user to con-
nect up to four sets of paddles or
joysticks simultaneously. The unit
features ultra-low current drain ang is
compatible with all existing software
and hardwarc.

Price: $49.95
Available:  Syntronics, Inc.
P.O. Box 601
St. Clair Shores, MI
48080
Name: ColorMate
System: SYM-1i, KIM-1, AIM 65
Memory: 3K bytes 2114 static

RAM
Description: A color video board based
on the Motorola 6847 video display
generator, the ColorMate offers nine
modes of operation, ranging from
alphanumeric to full graphic.
Price: $50.00 for PC board and
manual (other options)

Available: MicroMate
P.0O. Box 50111
Indianapolis, IN 46256
Name: ZVM-121

Description: Video monitor with 12"
green display. Styling and color com-
patible with Apple 1 and Apple III
microcomputers. Display of 25 lines
with 8 x 10 character matrix (640 x 250
pixels]. Monitor uses standard NTSC
video signal and connection to micro-
computer is made via phono plug.
Exterior controls include power, black
level, contrast, horizontal and vertical
adjustment, horizontal and vertical

size.
Price: $160.00
Available:  Zenith Data Systems
dealers nationwide
Name: 1/0 Selectric Interface
Board
System: Any system with serial
or parallel /O
Description: Input from serial or

parallel 1/0, output to 1/0 selectric.

Board converts from ASCIH and pro-

vides all timing.

Price: $35.00 ($15.00 for

correspondence PROM)

Computer Systems
Consultants

1454 Latta Lane

Conyers, GA 30207-

(404) 483-1717/4570

Available:

Name: High Density Static
RAM/EPROM Module,
GMS 6508

Up to 24K bytes static
RAM, sockets for up to
16K bytes EPROM/ROM
Description: Low cost, high density
memory module. Write protect, over
voltage and reverse polarity connec-
tion, 1 MHz or 2 MHz operation. Com-
patible with Rockwell System 65, AIM
65, Motorola Exorciser. 24,576 bytes
static RAM addressable in 8K-byte
segments. Available in 8K, 16K, 24K
versions. 6" x 9.75", +5 VDC power.

Memory:

Price: $560.00, single piece
quantity, ! MHz
Available:  General Micro Systems

1320 Chaffey Ct.
Ontario, Canada 91767
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Model 2101

Standard 2K buffer
memory; 4K option
Description: The Mode! 2101 is a
quiet, bi-directional, electrothermal
printer that prints at 160 cps, so the
user has 120 cps throughput with 1200
baud communications. The madel’s
1x 11 dot printhead generates 5x9 dot
matrix characters with true upper/
lower case and true underscore/
overscore. A standard 80/132 select-
ability is great for multiple column for-
matting for financial and statisrical
applications. Only weighing 8.5 Ibs,
the printer can be nsed by OEM and end
users alike.

Name:
Memory:

Price: $1385

Available: Computer Devices Inc.
25 North Avenue
Burlington, MA 01803
1-800-225-1230

Name: W7AAY ROM Board

System: Synertek SYM-1

Description: Supplied completely assem-
bled with instructions, this board plugs
into the SYM’s U23 socket. Two
24-pin ROMs or EPROMs can be plugg-
ed into the two sockets on the board.
All addressing and selection jumpers
arc contained in the SYM's standard
jurnper arca. Ideal for putting the two-
chip versions of BAS or RAE into only
one socket, or for adding two 2716
EPROMs.
Price:

Available:

$16.00 each, ppd in USA
John M. Blalock

Blalock & Associates
P.O. Box 39356
Phoenix, AZ 85069

MI-J1 User Applications
Connector

Rockwell International
AlM 65

Description: The MI-J1 applications
connector is 2 compact printed circuit
board that plugs directly into the ]!
connector on the AIM 65 by a dual
22-pin gold plated edge connector. MI-
J1 offers a number of convenient and
necessary connections to the AIM 65,
and it also converts the 20 mA serial
port to RS-232C sjgnals. Connections
to and from a cassette tape recorder are
provided via audio plugs. Remote con-
trol lines are provided via solder pads.
All of the user VIA signals (plus +5 and
+24 VDC and GND) are provided via a
24-pin dip socket. Two serial ports (20
mA and RS-232C) are also offered via a
9-pin connector.

Price: $29.95 assembled and
tested; $13.95 bare P.C.
board

Micro Interfaces, Inc.
P.O., Box 14520
Minneapolis, MN 55414

Name:

System:

Available:
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SOF TWARE FOR OHID SCIENTIFIC

VIDED EDITOR

V'x_dm Editor 1« a powortu)] $ull scromn &drtor for disk=based
051 systems with tho pnl)ed keyboard texcept CiP). &) 1 ows
$ull cuersor—control with 1nsertion, deletion and duplicatian
bf source for BASIE or DS1°'s RAasemnler/Editor- blike
versions written 1n  BASIC, Qthis eachice-code #di1kor (s
en-resident with BASIE (ar the Assembler), autoloading 1ata
tho highest three pagee ofé RAM upon bootl. Video Editaor alas
provides single—keystroke €antral of souad, acraen forast,
color and background color. Eigat=irneh or a1ni  disk?
$+14.95, Speci fy amount of RAM.

SOFT +RONT PANEL

Sa¥t Front Panel 1s a software aingle-stegper, slow-stepper
and Heblugger-eaulatpr that permits gasy development of 4502
machinié code. SFP 1s a ¢antistic monitor, Sisultanecusiy
displaying all registers, éJag=s, the stack ana more.
Address traps; opcode Yraps<, trapi on memary contoat and on
port and etack activaity are alj eupporteo. This 11 faor dixk
systems with pol)ed keyboard and Zolor (biw aonltor ok) .
Uses sound and color capabilitiss &afé (SI C€C2/C4/C8 ayetess
tnot éor CIP). E1ght-1Ach & min1  disk $24.95, Specyfy
amount of RAM. Manual only, %4.95 (fay be later crodited
toward software purchase). Six pags brochure avsairlable free
upoh reguest.

TERMINAL CONTROL PROGRAM
O0SI-TCP i= a =gpmsticated Terminal Contreol Prograa {or
editing D5=43D3 f«les, ang ¢or uploading and downlaading

these ¢é1]1s= to other computer= through the CPU boara’s
serial port on 0SY €2, C4 and C@ disk-based systeas with
poalled keyhoards. Thirteen pditer Coamands allaw  $ull

edrtaing of ¢1les, includien commande éor sending any text
out the terminal port and saving whatever text comes hack.
INDUTL utility included éor converting detween BASIC =ource
and TCP #1te vext. Eight-yAch or 101 disk $39.95. Manual
only, 32.93.
OSI1-FORTH 2.0 / FI1E“FORTH 1.1

DSI-FORTH 2.0 12 a full 1mplementation B4 the FORTH Intaersst
Group FORTH, for disk-based OS] ecyitemz (C1,CZ,CY,Ca,ca).
Runni1ng undae 034503, 1t (nciudes a resident text evditor and

ASO? assembler. ODver one hundréd pages o¢ documcntalion and
2 nandy reénrence card ara providid: Requires ZAK {20k CiPy .
Eight—ihch or min1  disk $79.93. Manual only, $9.95.
"OS1-FORTH Letrers” soflwar® aupport newsleltor $4.00/year.
All pricea postpaid. Florida resipents add 4% tawm, Dealer
iAquiriea are 1nvited. Al jcwm 30 days for delivery.

MRITE FOR FREE CATALOG Yecnnical Products Company
OF SDFTWARE AND HARDWARE P.0, box 129B3 Univ. Station
FDR OHID SCIENTIFIC ! Gainesviile, Florids 32404
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ONE TIME CLOSE OUT

CIDMF 20 K
SERIES 2
LIST 1399.00
CLOSE QUT
999.00

Closing out only on
L Personal Comp.

Discontinuing our personal computer line
CLOSE

LIST ouT
C-4P Color Computer 9895.00 740.00

CD3P Add on mini
floppy 450.00 350.00

C4P DF 48 K Dual 8” 3199.00 2400.00
Micro Line 80 Printer 699.00 450.00
TV Monitors 149.00 99.00

Will ship the same day UPS
C.0.D. collect

Fessenden Computer Service
116 N. 3rd Street Ozark, MO 65721
Phone: 417 485-2501

—

‘ {Dealer ingquliries invited)

HIGHLANDS

COMPUTE

SERVICES

CRAE 2.0 — A fast co-resident Applesoft Editar for Applesoft
Programmers. Now perform global changes & finds 1o anything
in your Applesoft program. Quote copy) a range of lines from
one part of your program to another. A fully optimized stop-
(ist command that lists your program to the screen with no
spaces added and forty columns wide. Append Applesoft
programs on disk to program in memory. Formatted merm-
ory dump to aid debugging. Powerful renumber is five times
faster than most available renumber routines. Auto line num-
bering. Crae need be loaded anly once and changes your
Applesoft prograrm right in memaory. 48K APPLE Il or PLUS
& Applesoft Rom & Disk.

CRAE on disk with 20 page manual $24.95

MCAT 2.0 — MCAT 2.0 is a fast binary utility which creates
a sorted master catalog which is saved on disk as a binary file
(Fast). The master catelog can be easily updated 8 whole disk-
&tte at a time (Add, Dalete, Replace), List/Print have global
search capability and ane or two columns. Provisions for dup-
licate volume numbers, Approximately 1200 file names.. 48K
or 32K, 13 or 16 sectors DOS supported.

MCAT on disk with 10 page manual $19.95

CRAE and MCAT oa one disk $39.85 with manuals

EROM #1 = Requires Applesoft ROM & ROMPLUS. CRAE'S
powerful Global change/find, optimizes List Command, Hex
to Decimal and Decimal 1o Hex conversion now available on @
2716 EPROM,

EROM A1 with manual $49.95

EROM A2 — (Requires Applesoft ROM and Romplus) CRAE’s
Autsline numbering, formatted memory Dumgp, Append,
Number conversion (Hex/Dec) on dne 2716 EPROM,

EROM 42 with manual $£34.96

EROM A3 — CRAE’S powarful Renumber and Quote function
now on two 2716 EPROMS.
EROM A3 with manual $34.95

EROM 1, 2.3 $99.96

Note: All Eproms are compatible with P.L.E.

Note: Append only requires 48K and DOS.
OLDORF’'S REVENGE — OLDORF is a well done and exciting;
Hl:Res game using over 100 HI-Res pictures, OLDORF re--
quires 48K, Applesaft Rom, and Oisk. As you explore the:
caverns and castles {each focafe is done in H}-Res) looking for:

‘treasure, you must battie the one-eyed, two thumbed torkie;:

find the grezzerlips’ sword; visit the snotgurgle’s palace and get
through the domsin of the three-nosed ickyup — Plus MORE!
OLDORF on disk $19.95

TARTURIAN - The TARTURIAN requires 48K RAM Apple-
soft ROM, and disk. As you explore the 160 rooms (each done
in H!-Res) gathering weapons and treasure that will prepare
you for the final battle agsinst the TARTURIAN, you will
enconter deadly KXROLLS, battle the MINOTAUR, décipher
the YUMMY YAKKY'S secret. make friends with the TULIE-
SWEEP, avoid GHOULS, explore the PILLAR 1ombs, discover
se€ret pessages and more. 5 interlocking programs.
TARTURIAN on disk $24.95

CREATURE VENTURE — You have just inherited your
Uncle Stashbuck’s mansion but first you must rid it of the
horrible creatures that have taken it over and find your uncle’s
buried treasura.

Directing the computer with two word commands such as
‘Go Nerth', ‘Get Key’, ‘Lock Room’, 'Punchout Boogeyman’
atc. you will need to explore degp into the mansion to finally
find the Stashbuck fortune.

There gre tons of High Rasoclution graphics plus some clever
animation just for fun. Reauired 48K Ram, Applesoft Rom
and disk. All High Resolution characters generated with
Higher Graphics || by Robert Clardy.

CREATURE VENTURE on disk $24.95

See Your Lacal Dealer or Sénd Checks to
HIGHLANDS COMPUTER SERVICES
14422 S.E. 132nd “ Renton, WA 98056 “ (206) 228-6691
Washington residents add 5.4% sales tax. Applesoft and Appla
are registered tradermarks of Apple Computers, Inc.
ROMPLUS is a trademark of Mountain Computers, Inc.
VISA, MasterCharge, C.0.D.
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The only
thing you ca
dowitha

“Appie lL1s a trademark of Apple Computer, tnc

The more you stuff your Apple II" with plug-in
boards, the more of a chance it has to overheat.
And once that happens, it won't do anybody any

time and money.

good. Your program bombs and you start losing

The solution? Simple. Take two minutes to instali

the Dana Industries fan in the back of your Apple,
and you'll practically never have to

worry about overheating again.
So pick up the Dana Industries

fan at your focal T
computer store. ;‘
And your Apple 2

will have a longand
fruitfui life.

EVER WONDER HOW YOUR APPLE Il WORKS?

QUICKTRACE will show you!

And it can show you WHY when it doesn’t!

This relocatable program iraces and digplays (he actue! machine oparstions, whils il is running and

8ingla-Btep mode displays (he tast instruclion,
naxt instruction, registers, Hags, stack contants,
and 8ix usar memory i

Anil, I

Tracae mode gives 3 running display af the Single-
Stap information and ¢an be madeé to slop upon
encounlering any of nine user-dafinabte
conditions.

Background mode permits iracing with no display
until it is desired. Dabugged routines run 8{ nesr
normal speed until one of the stapping cand-
ltions is mel. which causes the program lo relurn
to Singfe-Stap.

Price: $50

QUICKYMACE war whlepr by Joha HRogers.
OUICKTRACE 13 2 ltsdemark of Aurory Systems. Inc.

JFLIPPELR

This long overdus device whl switeh any efectical
slgnals, sithar trom two Inputs infe a single oulput, or
from a gingle input into eliher of Iwo oulputs.

The FLIPPER Is usually used to switch between 40
and 80 column video displays. {Our word processor,
The Exscutlve Secre®dry, supports it automatically,)
The FLIPPER can switch your monilor betwean the
Apple display and video lape, disc. or huner. {Great
enhancament for sorting roulines!)

The FLIPPER mounts on the ‘game bus’, yet leaves
itlree.

The FLIPPER is avallable with the Apple shift key
modllication already lo place. it requlies ao soldering,
does not vold your warranly, and mounis In gseconds.

price, without shift key mod: $50
with shift key mod: $55

without inlerfering with those operatlons. Look at these FEATURES:

QUICK TRACE ailows changes (o the stack,
18gist8r8. Stopping conditions. addrssses 10 be
displayed, snd oulput destinations for all Ihis
informalion. ANl this can de dane in Singte-Step
mode whie running.

Two oplionaf dixplsy tormats can show 8 36quence
ol oparafions st once. Usually, the intormation
is given in four tinas af the botlom ol the screen.

U TRACE is 'y transparant (6 the
pragram baing taced. It will not interfore with
the stack. program, or 1/0.

The interface 1hat provides the most revoluiton-
ary means of infarmation relneval since the
Brnltng press by combining these imporlant
techhologies.

1) the Apple il computer,
2) ihe Pioneer VP-10D0 Laser Video Disc.
3} and the Color Television.

The OMNISCAN nlerface 1s used lo conlrol
the Piopeer LaserDisc player 1n an interacfive
way. with soltware runmng on the Apple i
computer. The system can display mformation
with color, motion, and stereo or bifingual sound
under program control !t can teach, review, lest,
and gtade malerial while allowing for individual
learning rates. The branching capabiity of the
computer gives unlimited Hexipidy 1in program-
ing a feaming sequence.
Price: § 250

QUICKTRACE is relocatabls to any free parf of
memory. (s oulput can ba sant ta any glot ar to
the screan.

QUICXKTAACE is complstaly compatible with
progrems using Apptesolt and lnteger BASICs.
grephics. end DOS. (Time dependant DOS
operations can be bypassed.) It will dispiay the
graphics on the screen while QUICK TRACE is

shive.
QUICKTRACE is » hoautilul way ta shaw (e
incredibly compl q 8 of oporati that

& computer goes hrough In executing 8 progrem

QUICK TRACE roquires 3548 {SEQD) bytes (14 pages) 6f memory and s6ma knowladge ol machine |ariguage programming.
1t wlil run on any Apple Il ar Apple Hl Plus compulér and can be loaded fram disk or tape. It is supplied on disk wiln 0OS 3.3

Also from Aurora..,

Vorsacalc (a Visicsic anhancament)
The Exocutive Becralary

(ward procéssor axiraordinaire)
The Rental Managor

(rénial propsrty mansgemant)
The Pariormanca Managaer

fan assessment of your work)
Hobrew i ( || N1y )
Educetl/anai Programa

(with amphssls on high school)

aurora systems, inc.

2040 East Washington Ave.
Madison, Wl 53704
(608) 249-5875

SurenTraca. Dmniscyn, anyd The PEI/CIMIANce MAmLe: Ale [1a2¢% '
of Aurora Systems. \na. Tri Ronta” Manage* a M
Tine SPALEIS, 1AL TAe Sx&Clve Secrenry
Bustness Systams, Inc  Vis zalc 'x 4 rade:
Inc FUper iy & (ragemack of INsliument Infer1ages. Inc.  Arple il .5 &
Irgdiruark of Apple Comipute: e VA 1900 Laynrd Lo 18 4 ifudemnain of
Pranesr USA, Inc.
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Software Catalog

Name: Write-On I
System: Apple 11
Memory: 96K
Language:  Applesoft

Description: This word processor is
designed to be easy to learp and use.
Write-On has casy-to-remember com-
mands; data can be inserted into the
document as it is being printed, cither
from the keyboard or from Write-On's
dara files; margin settings can be
altered with a single keystroke. Up to
99 files can be merged at the time of
printing to create large documents. The
program can read, edit, and print text
files created by other programs. In addi-
tion, a formatted ‘'screen draft’’ can be
examined on the videco monitor before
printing a document.

Price: $249.00

Author: Speicher Systems

Available:  Rainbow Computing, Inc.
Mail Order Dept.
19517 Business Center Dr.
Northridge, CA 91324
(213} 349-0300

Name: COMAL Starter Kit

System: PET/CBM 8032 or 4032

Memory: 32K

Language: New

Hardware: Standard PET/CBM

Description: Complete 3-pass COMAL
interpreter, user's manual, handbook,
reference guide, diskette of sample pro-
grams, diskette of HELP files, and a
onc-year subscription to the COMAL
Companion newsletter, complete with
updates on COMAL. A complete pack-
age to get you started with COMAL.

Price: $47.95 includes COMAL
interpreter, 2 disks,
manual, handbook,
guide.

Author: Borge Christensen and
Len Lindsay

Available: COMAL Users Group
5501 Groveland Terrace
Madison, WI 53716

Name: PFS Software Series

System: Apple IT

Memory: 48K

Language: Pascal/Assembly

Description: PFS, the first program in
the series, is an casy-to-use program
that solves information storage and
retricval problems. The user designs a
form on the screen and then uses that
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form to enter, retrieve, modify, and
print items of interest. PFS: Report, the
second program in the series, is designed
to work hand-in-hand with PFS to pro-
duce tabulat reports from existing PFS
files. 1t sorts, calculates, totals, for-
mats, and prints the information in
your PES files. And, like PFS, all of
these featurcs can be used without any
programming.
Pricc: PFS - $95.00
PES: Report - $95.00
includes program
diskette, uscr's manual,
and backup certificate

Author: John Pagc and Jcan Seal
Available:  Software Publishing
Corporation
2021 Landings Drive
Mountain View, CA
94043
Narme: Aviculturist I1 Bird
Classification Program
System: Applc 11, 11+
Memory: 48K with DOS 3.3 or 3.2
and FP installed
Languiage:  Applesoft BASIC
Hardware: Apple 1l or IT+

computer, DOS 3.2 or

3.3 with controller card.

Printer optional.
Description: Retricve single or groups
of birds from more than 1,000 spccies.
150 U.S. bird data included as sample
file. Output sclection menu gives 3
choices of known data (26 U.S. habitat
zones, size in inches and # of colors).
Program will retrieve name of bird,
order, size in inches, status {protected,
¢ndangered, historical), and delete
command. Up to 9 colors, diets, zone
of habitat around U.S.A., nest sight,
nest structure and number of eggs. In-
tended for junior high to high school
students for biology and other orni-
thological studies. Any bird watchers
can store findings, retricve or comparc
with others.
Price: $35.00 for sample listing
of 125 entries. $50.00 for
complete data listing of
1000 U.S. birds.
American Avicultural

Art & Science Inc.
American Avicultural Art
& Science Inc.

3268 Watson Road
St. Louis, MO 63143

Author:

Available:
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Name: HSD STATS

System: Apple T or 11+, DOS 3.2
Memory: 48K

Language:  Applesoft

Hardware: Optional — printer with

serial or parallel

interface, Silentype or

graphics princer
Description: A menu drivén statistics
package which accepts 7 samples of 200
points cach. The package offers descrip-
tive statistics, 10 data transformations,
frequency disrribution, percentile
ranks and points, 1 or 2 variable Chi-
Square, Correlation Matrix for up o 7
variables, 3 t-tests file crcation from
single or combined samples, arithmetic
inter-sample manipulations, printing
of raw data and results, Hi-Res bargraph
and scattergram. Easy to usc.

Price: $99.95 includes disk,
complete documentation,
3-ring binder

Author: Stephen Madigan, Ph.D,
Virginia Lawrence, Ph.D.

Available:  Selected computer stores
or
Human Systerns Dynamics
9249 Rescda Boulevard
Suite 107
Northridge, CA 91324
{213] 993-8536

Narne: Grafpak. MX100

System: Apple 11

Memory: 32K minimuam

Language: BASIC and 6502 ASM

Hardware: Disk Il, Epson MX-100

Description: Dump eitber Hi-Res page
horizontally at 1x or 2x, and vertically
at 1x-4x. Dump both pages in perfect
rcgistration vertically at 1x-4x. Use
normal or inverse inking, specify in-
dent in inches. Compatible with most
current /O cards. Easy to use. Graf-
paks available for Anadex, Integral
Data, and other Epson printers.

Price: $44.95 for disk and guide

Author: Robert Rennard

Available:  Your dealer or
SmartWare
2281 Cobble Stone Ct.
Dayton, Chio 45431

Name: Hayden Applesoft
Compiler

System: Apple 11

Memory: 48K of RAM

Language:  Applesoft

Hardwarc: Disk

Description: The Hayden Applesoft

Compiler translates a standard Apple-
soft BASIC program into tru¢ machine
code that runs from three to more than
12 times faster than normally inter-
preted code. The longer and more com-
plex the original program, the greater
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the increase in execution speed.

Price: $200.00 includes binder
with complete
documentation, disk and
protection device

Autbor: Jonathan Ejten

Available:  The Hayden Book Co.
50 Essex Street
Rochelle Park, NJ 07662

Name: 0-2. Option Strategy
Tables

System: PET

Memory: 8K

Language: BASIC

Hardware: PET/CBM

Description: Tables are printed giving
prices of various option strategics of
puts and calls, and their combinations,
for a list of underlying stock prices at
three times to expiration.

Price: $15.00

Author: Claud E. Cleeton

Available:  Claud E. Cleeton
122-109th Ave., S.E.
Bellevue, WA 98004

Name: BASIC A+

System: Atari 800/400

Memory: 32K, but 48K strongly
recommended

Language: Extended BASIC for the
Atari

Hardwarc:  Atari 810 disk drive|s)

Description: BASIC A+ maintains

compatibility with Atari BASIC while
adding simple but powerful access to
the unique Atari system of Player/
Missile Graphics. The serious program-
mer will appreciate capabilitics of
BASIC A+ which are unmatched on
most micros: business-oriented fea-
tures such as PRINT USING, RECORI>
1/0, and BINARY 1/0, structured pro-
gramming through IF... ELSE... ENDIF,
ctc.; and much more.
Price: $80.00 BASIC A +;
$150.00 BASIC A +,
OS/A +, Assembler/
Editor, and more
Authors of Atari BASIC
Your local Atari dealer or
Optimized Systems
Software
10379-M Lansdale Ave.
Cupertino, CA 95014
(408) 446-3099

Author:
Available:

Name:
System:

Integer BASIC Compiler
Apple Il or 1 + with
Integer or Language

Card, DOS 3.3

32K or 48K

6502 machine code

Disk 11 (preferably two
drives|

Description: The Integer BASIC Com-
piler is a fully optimized compiler/rup-
time system for Apple’s Integer BASIC.

Memory:
Language:
Hardware:
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Numerous extensions include; CHRS,
GET KEY functions, HOME, CLEAR,
INVERT, NRML, FLASH, and 8 other
new keywords for Hi-Res graphics.
Supports a string length of 32767 {in-
stead of 255). Compiler generates a mix
of 6502 and 'GSL’ code |more efficient
than P-code). Speed/Space optimiza-
tion selection — IBC tis thc fastest
compiler/nin-time system available for
the Apple. Existing BASIC programs
can be easily converted to run on any

Apple 11.
Price: $149.50 includes
complete documentation.
Software supplied on two
disks.
Author: Christopher Galfo
Available:  Galfo Systems
6252 Camino Verde
San Jose, CA 95119
Name: Catalog
System: PET/CBM
Memory: 8K and data storage
Language: BASIC
Hardware: No extra
Description: Keeps a catalog of books,
records, stamps, etc. on tape and

retrieves selectively by fields. Five
fields provided, including one that
holds up to 5 ‘'category’’ identifiers for
later retrieval.

Price: $16.95 includes cassette
and manual

Available:  Optimized Data Systems
P.O. Box 595
Placentia, CA 92670

Name: Orbitron

System: Apple Il or 11 +

Memory: 48K

Language: Machine

Hardware: Digk drive, 13 or 16

sector controller

Dcscription: This game places you in
the center of an orbiting space station
protected by a revolving force shield.
The object is to fight off cnemy forces
which attempt to place killer satellites
in orbit around your station. The game
has scven levels of play, easy-to-use
keyboard control, and super-fast high-
resolution color graphics. The sound cf-
fects are incredible.

Price: $29.95 includes disk and
documentation

Author: Eric Knopp - Presented
by Sirius Software, Inc.

Available;  Your local Apple dealer
or software store

Name: TransFORTH I

System: Apple II, I+, and Il

Memory: 48K/Applc Il

Language: 6502 Machine Language

Hardware: Disk drive required

Description: TransFORTH II is an ex-
tended, fully compiled version of the
FORTH language. It features floating
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point arithmetic; transcendental func-
tions; strings and arrays; Hi-Res, Lo-
Res, Turtlegraphics; and music.

Price: $125/introductory offer
includes disk and
manual

Author: Paul Lutus

Available: Insoft
259 Bamnett Road, Unijt #3
Medford, Oregon 97501

Name: Compu-Read 3.0

Systemn: Apple T, T +; Atari 800

Memary: 48K

Language:  Applesoft; Arari BASIC

Description: Contains a series of in-
structional modules which build
learners’ skills by strengthening the
perceptual processes essential to com-
petent reading.

Price: $29.95 each, includes
documentation
Available: EDU-WARE Services
22222 Sherman Way,
Suite 203
Canoga Park, CA 91303
Name: SwordThrust
System: Apple IT or I +
Memory: 48K
Language: Applesoft
Hardware: One disk drive

Description: SwordThrust is an ex-~
citing new fantasy role-playing system

designed for the Apple II. Unlike
previous adventure series, Sword-
Thrust is an jintegrated system of

quests. The battles you fight and the
gold you gather in one cave will affect
you in the next. SwordThrust currently
consists of the Master Diskette {which
includes Adventure #1 and must be
used to run any other adventure] and
Adventures £2 through #4.

Price: $29.95 for the Master
Diskette, $24.95 for the
Adventurc Diskettes
Author: Donald Brown
Available: CE Software
801 731d Street
Des Moines, Iowa 50312
Name: SEGS
System: OSI
Memory: 24K
Software: OS65D
Hardware: Disk

Description: Adds segmentation com-
mands to BASIC. Allows segment calls
(like GOSUBs) to subroutines stored
on disk. By nesting calls, large pro-
grams may be written and will run in
24K memory. Write to address below
for more information.
Price: $25.00
Available:  Universal Systems
2020 W. County Rd. B
Minneapolis, Minnesota
55113
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438 Roslyn Avenue
Akron, Ohio 44320

6502 Bibliography: Part XXXVI|1

1077. Recreational Computing 9, No. 5, Issue 50
{March/April, 1981)
Berggren, Stephen R., '‘Dozo,’’ pg. 6-7.
An Apple Pascal program in Turtle graphics.
Conlan, Jim, “Programs, Problems and Solutions,"

pg. 29-31.
A collection of short routines for Atari micros.

1078. Apple-Dillo (February, 1981)

Teas, George, ‘‘Short Notes on Pascal,’’ pg. 4.
Technique to get 2 PRINTER:list on your Pascal disk

files.

Pickens, Rodney, ‘A Lagniappe,’’ pg. S.
Notes for Pascal users.
Teas, George, ''Pascal Primer,”’ pg. 6.

A library of special disks for Pascal users.
Bartley, David, '‘A Formatting Lister For Applesoft Pro-
grams,’’ pg. 7-9.
A prettyprint routine for the Apple, with an accompa-
nying example listing for a cryptogram program.

1079. KB Microcomputing 3, No. 5, Issue 51 (March, 1981)

Baker, Robert W., ‘‘Pet-Pourri,'’ pg. 8-11.
Discussion of the Pro Kit #1 for the PET; Word Pro
utility; etc.
Derfler, Frank ]., 'Dial-Up Direcrory,’’ pg. 18-20.
More on the ABBS and PMS systems for bulletin boards
based on the Apple.
Hubbard, Bill, '"Cheap, Dumb Apple,’' pg. 65-66.
How to use an inexpensive modem board with the Apple.
Miles, Kenneth, ''Auto-Menu for the AppleI1,” pg. 68-70.
Make the access to your programs on Apple Disks 2 lit-
tle easier.
Antonelli, James A., ‘'Faster Baud Rate for the Superboard
IT Cassette,”' pg. 112-114.
A simple hardware mod to allow you to save and load at
600 baud.
Ratliff, Gary L.,
pg. 144-148.
Abbreviated keywords for early PETs.

“'PET Shorthand Complete,’

1080. The Target (November/December, 1980)

Sellers, George, '"Music,”” pg. 2-3.
A translation for the AIM from a KIM routine, showing
how to use the 6522 timer in place of the KIM's 6530
timer. With two song tables.

Kaynor, Doug, ''Tape Recorder,’’ pg. 3.
A hardware mod for the AIM tape system.

Hall, Dale L., ‘‘Memory Test,”’ pg. 9.
A dynamic memory test in zero page for the Aim-65.

1081. The Apple Barrel 4, No. 1 {Jaguary, 1981)

Gilbreth, Lee, "“File Cabinet Valid Feature,'’ pg. 4-6.
Some further additions for this useful utility.

No. 41 — October 1y

MICRO -

1082. L.A.U.G.H.S. 3, No. 2 (February, 1981}
Roe, David, ‘'There is a Better Way,'’ pg. 3-7.

All about saving a Hi-Res picture in Pascal on the Apple.
Finn, Mike, ‘’Outputting Strings in Assembly Language
Programs,’’ pg. 8-11.

An instructional article on machine language.

1083. Interface Age 6, Issue 3 (March, 1981}

Baker, Al, ''Game Cormer,”’ pg. 22-26.
Music program for the Atari microcomputer.

Moore, Herb, '‘Sounds of the Atari... In BASIC,"
pg. 56-60.
Fundamentals of programming the Atari for music
generation.

1084. Creative Computing 7, No. 3 (March, 1981}

Greenberg, Gary, "Wordpro 1 vs. CMC,”’ pg. 26-27.
Two programs for the PET on word processing.

Ripin, Peter and Narayzan, Krishna, '‘A PET Lizard,” pg. 78.
A hand-eye coordination game for the PET.

1085. The Apple Orchard 1, No. 3 (Winter, 1980-1981)

Golding, Val J., “'Print FRE(ed),” pg. 7.
Comments on copying copyrighted software.

Rowe, Pete, ''A BASIC to Machine Language Interface,”’

pg. 11-19.

Joining an interactive BASIC language shell to a
machine language, computational viscera.

Clardy, Robert C., '‘Applesoft Program Listing

Formatter,’’ pg. 21-27.

Tidy up your program listings and make them easier to
read.

Hyde, Randy, '‘Locations of Interest to Pascal and 6502

Users,”’ pg. 28.

The listed addresses should be of interest to Apple/
Pascal users.
Haines, Ron, ‘'Some Notes About the UCSD Assembler,”’
pg. 35, 39.
Notes for Apple/Pascal users.

Eisenberg, J.D. and Hertzfeld, A.J., ‘'Inside the Silentype

Firmware,’’ pg. 43-52.

Useful information for Silentype printer users, interface
routines, etc.
Wozniak, Steve,

pg. 52-53.

A better and faster conversion routine for the Apple.

Crossley, John, '‘Tabbing with Apple Peripherals,’’ pg. 55.
Tabbing routines for Apple printers.

Hoyt, Jim, “Apple Writer and the Telephone,'’ pg. 56-57.
A quick and easy way for transmitting Apple Writer
files over the telephone to another Apple.

Kellner, Jo and Kellner, Charles, '‘Converting Strings to

Numeric Variables,”’ pg. 59-61.

A unit for the Apple/Pascal system.
Kellner, Jo, ““Pascal Run-Time Errors,”’ pg. 62.

A 51mplc program for Apple/Pascal users.
(Continued on next page)

““Binary-To-Decimal Shortcut,”’

The 6502/6809 Journal 123



Brown, Tom, ''POKE Salad,”’ pg. 69-71.
A formatter routine for the Apple.

Evans, Frank, '“Using USR,” pg. 75.
An instructional article on the USR function with an
example program.

1086. Peck(65) 2, No. 2 (February, 1981)

Holt, Ken, ‘‘Assembler Programmer’s Guide to OS] Board
Interfacing,”’ pg. 9-12.
Information for those designing 1/0 interfaces for the
OSI systems.
Jones, David A., '‘Cassette Corner,"’ pg. 15.
Notes on CHECKBYTE; viewing contents of another
tape about to be Joaded; terminal operations; ete.

1087. The G.R.A.P.E. Vine 2, No. 1 (February, 1981}

Lawson, Steve, "'Direct Disk Read and Write,” pg. 4-5.
Routines to directly write to and read back from speci-
fied disk sectors, including an example program '‘Verse
by Verse,’' for the Apple.

Trusty, Doug, "GHR2 Fonts,"’ pg. 6.

A program to convert a ‘Higher Text’ large-sizc font to 2
‘GHR2’ large-size font, for the Apple.

1088. The Apple Peel 3, No. 3 (March, 1981}

Brown, Tom, ''POKE Salad,’’ pg. 6.
Telephone dizling routioe; sorting phone lists; etc.
Donahue, Thomas D., '‘Printer Chatter,”” pg. 9.
How to interface the Apple II to a Radio Shack Daisy
Wheel I printer using the Centronics Apple Parallel
Board.

1089. Nibble 2, No. 1 (Rebruary, 1981)

Hill, Alan G., ''Amper-Reader,’’ pg. 23-37.
A machine language routine for ROM Applesoft that
will improve the read time for string array variables. An
instructional article and program, demo, ctc.
Riley, Kevin D., '‘Apple Comrmunicator for the Handi-
capped,’’ pg. 47-51.
Program listing and hardware suggestion for allowing
the handicapped to communicate via the Apple,
Reynolds, William I, ''Tricks While Using Text Files
with BASIC Programs,”’ pg. 53.
Tips on using the text files.
Wagner, Roger, ''Use of HGR vs. HGR2 on the Apple 1,

pE. S5.
How to decide which HGR page should be used on the
Apple.
Harrell, Keith, “Pascal Pointers and Principles,’
pg. 63-65.

Procedures and functions and how they can be used in

writing and debugging Pascal programs.

Szetela, David, ““Auto Run and Tape Software
Protection,’’ pg. 73.

Information on techniques used to protect software.
Harrell, Keith, ‘’An 80-Column Display for the Apple: A
Reality or a Fantasy?"', pg. 77-78.

A comparison of available 80-column boards for the Apple.

1090. Byte 6, No. 3 (March, 1981)

Zimmermann, Mark, '“A Beginner's Guide to Spectral
Analysis, Part 2, pg. 166-198.

124 MICRO - The 6502/6809 Journal

A 6502 assembly language program for the PET in
which any reasonable function may be cxpressed as a
sum of sines and cosincs of various frequencies.

1091. Apple/Sass (March, 1981)

Fan, Kenny, '‘Printing the Unprintables Within Print
Statements,'’ pg. 7-8.

Three approaches to this task on the Apple.
Norris, Paul, '‘Using Your
pg. 16-17.

A 'how-to’ article for Apple/Pascal users.

Bromback, Randy, “Once Upon A Function,” pg. 19-20.
An instructiona) article on the use of the Applesoft
uscr-defined function, with examples.

Murdoch, David M., '"Ampersand Catalog,”’ pg. 21.

A short routine to catalog with just the ampersand key,
on thec Apple.

Hartley, T., '‘Extended Catalog,'’ pg. 25.

A short program to continue the catalog on Apple Disks
so up to 181 files can be entered on the disk.

Printer from Pascal,'

1092. Dr. Dobb's Journal 6, Issue 3, No. 53 (March, 1981)

Whitlock, Howard W., ""Analysis of the Use of the 6502's
Opcades,”’ pg. 11-13.
Frequency of usc of the 151 different opcodes of the
6502 microprocessor, based on the 6,355 or so instruc-
tions in PET BASIC.

1093. Microcomputer Index 1, No. 4 (October-December,
1980}

A subject index covering over 1,000 microcomputer
magazine articles, many relating to the 6502
microprocessor.

1094. OKC Apple Tinies @ lIssue 2 (February, 1981)

Siropson, David A., ‘'Meet Special Characters."’
Four ways to print those special characters {underline,
backslash, left bracket} on your Apple.

1095. Call -A.P.P.L.E. 4, No. 2 (February, 1981)

Pump, Mark, ‘DOS Internals: An Overview,'' pg. 8-12.
The first part in a continuing major serics on the Apple
DOS.

Thompson, |.C., "‘Universal Update,'’ pg. 14-16.

A routine that updates any 13-sector diskette so it will
boot in either a 13- or 16-sector environment.

Baldcrson, Robert, ‘'Converting DakinS's Patcher to

DOS 3.3."

A patch for the Dakins Patcher routine to enable it to
read all 16 sectors of any DOS 3.3 diskette on the Ap-
ple.

Landsman, Richard and Horton, Richard, ‘‘DOS 3.3/3.2

Boot Switch,’’ pg. 22.

A hardware mod that allows the CTRL key to be used to
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Now You Have “The Choice”

Reliability, Quality and Performance at a reasonable Price. Systems International, Inc. is pleased
to offer an alternate to Ohio Scientific microcomputers. Our systems are 100% compatible to OS/
OS-65D and OS-65U software to preserve your software development investment. Just load your
present floppies and run; no conversion of software needed or required. Compare the Following
Facts and Make ''The Choice.”

Ohio Scientific, Incorporated Systems International, Incorporated
Standard Features Standard Features
C2-OEM The Choice Il
48K Memory, 1 MHz 48K Memory, 2 MHz
One Serial Port 2 Serial Ports, 1 Paraliei Port
Cual 8’ Single Sided Floppies Dual 8" Double Sided Floppies
Plug in Boards with Many Connections Single Board Construction for Reliability
120 Volt 80, Hz Operation Only 120/240 Volt 50/60 Hz Operation
90-Day Warranty 180-Day Warranty
Weight 80 Pounds Weight 40 Pounds
Size W17 X H9:" x D23 Size W12'2"' x H18%2" x D16"
Shippable by UPS in Factory Carton
Extra Cost Items Extra Cost ltems
"‘ Second Serial Port
> Parallel Port None
2 MHz

14

Now Compare the Bortom Line and Make “The Choice’

Total Retall $4,925.00 * Total Retail $4,525.00
240 Volt 50 Hz Operatlon add $50.00

Future plans include the ‘‘Choice /II'" which is 100% compatible tc the OSI C2-D 8" Winchester

System. Also Multi-user Winchester Hard Disk System that is 100% compatible with Ohio Scien-
tific OS-65U Level 3 Software.

Remember — There is 'The Choice”’ 1o choose A beTTer sysTem!
Domestic and International Dealer and Distributor Inquiries are Invited. Discounts 1o 40%

* Ohio Scientific Price List June/July 1981

Sipslems Indernational Incorfrorated

15920 Luanne Drive PP 500 Chesham House
Gaithersburg, Maryland 20760 150 Regent Street
U.S.A. I I London W1R 5.F.A England
ﬁ' Tel. (301)977-0100 Twxi# 710-828-9703 Tel. 01-439-6288 Tix 261426

- |
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NO NONSENSE BOOKS

A GENERAL LEDGER SYSTEM
FOR THE APPLE COMPUTER

WE'VE KEPT IT SIMPLE FOR YOU
EASY TO LEARN AND USE
SETUP AND RUN IN 10 MINUTES
50 SUGGESTED ACCOUNTS

5 PROFIT CENTERS

2 CHECKBOOK ACCOUNTS
JOURNAL AND CHECK RECORDS
BALANCES CHECKBOOKS

INSTANT PROFIT AND LOSS
STATEMENTS

* 1—-7 MONTHLY REPORTS

* % * %

%t * ¢ %

APPLESOFT—2 DISK DRIVES,

132 COL. PRINTER, 48K MIN, REQ, ............ §225.00
HANDBOOK WITH SAMPLE REPORTS............... 5.00
MONEY DISK

VISA & M/C USERS--CALL

SOFTWARE FOR OSI

VIDEOGAMES 3. .............. 0 ... ... .. $14.95

Theea games Meleor Mission s an asterosds game Spare Warsis a patile netwann
lwo starships Meteor Wars s a combinaticn of Ine two above gaanes Allirroe are
10 macheme language with {ast. seal finve action and supes graprics.

v
ADVENTURE: IMMORTALITY ... ﬂE\N ..... $11.95

You are an intrepd exploter searcning tar1ne [abied "Dust of tnimorfalty © Thisis
the largest adverture yel availasle 1o 8K OSI' With hiaden room load so you can't
cheal

SUPER BUG! ............ . .. ... $6.95

Here's a super-fagt, BASIC/Machine language hybsrd race game Ter levels of
diificulty anz a inf:nateiy changing 1rack will keep you challenged

STARGATE MERCHANT ,.................... $9.95

You are 3 trader in the dsstant unture, iraveling through stargales’ te gel 1o various
star systems Part video game pan hoard game always Gnaliengrg

ADVENTURE: MAROONED IN SPACE ... ... §11.95

DUNGEON CHASE . ..... ... .. ... ... ... .... §9.95

A real-ume viaeo game wnere ydu explore a twen'y level dunjeon

DISASSEMBLER ... ... ........ ... it $11.95

Use this 1o lock 3t the ROMs 1n your machine o sec whar mahes BASIC tiex
Reconstrucl Ine asseriver source code of maching ianguage progras 1n
undrrstane low they work One disasspminiarg oulpu’s unigue suffixes which
wWlenlity The addressing mode berrig used ao othes proaram has this!

SUPER! BIORHYTHMS ... ................. $14.95

A sophishcetec DioIpythp progtam wilh many ungue eatures.

(509) 943-0198

APPLF IS A RFRISTEAED TRANDEMARK

DEALER INQUIRIES INVITED

P.O. BOX 1531
RICHLAND, WA 99352

e

QF APPLE COMPUTLR INC.
WA Reslaenig, add 5% sales tax
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#40RIO

SOFTWARE ASSO.
147 Main St. Ossining. NY 10562

HAVE YOU BEEN WAITING FCR THE CCST
OF EXPANSION BOARDS TC COME DOWNZ
YOJR WAIT 1S QVER. UP UNTIL NOW RAM
EXPANSION AAS COST A5 MUCH AS
$195.00. NCw OMEGA MICROWARE 15
PROUD TO ANNOLNCE THE ARRIVAL OF A
TRULY AFFORDABLE EXPANSION CARD.

NOW YOU CAN RUN PASCAL. FORTRAN,
56K CPM WITH A Z80 SOFTCARD.
INYEGER BASIC, APPLESOFT AND OTHER
LANGUAGES ON YOUR APPLE. NOW YC.U
CAN INCREASE USUABLE MEMORY FOR
VISICALL. NOW YOUDON'T KAVE TOPAY A
FORTUNE TO HAVE ALL THIS.

AT §129.95, OMEGAS RAMEX 14 15 TRE
_OWEST  PRICED CARD AVAILABE
TODAY,

WHAT DO YOU GIVE P WHEN YCU
PURCKASE THIS FIRST REALLN
AFFORDABLE RAM EXPANSICN CAQDY?
WELL, YOU GIVE P HAVING TO REMCVE
ONE RAM CHIP FROM THE MOTHER BOARD
OF NOUR APPLE . YOU GIVE UP HAVING TO
STRAP A CABLE FROM THE CARD TC VOUR
MOTHER BOARD. THAT'S IT, WHAT YOu
GET 15 A SIMPLE, RELIAB.E. BOARD
THAT JUST PLUGS IN. MEMORY REFRESH
IS ACCOMPLISHED ON THE BOARD
ITSELF,
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PRICE BREAKTHROUGH )

16K RAM BOARDS FOR
APPLE JUST $129.95

THE RAMEX |6 15 GUARANTEED NOT JUST
FCR 90 DAYS. NOT EVEN 6 MONTHS.0UR
WARRANTY 1S FU2 ONE FULL YEAR FROM
OATE OF PURCHASE. WE WILL REPAIROR
REPLACE ANY BOARD THAT ISDEFECTIVE
THROUGH MANUJFACTURE FOR A PERIOD
OF ONE YEAR AFTER PURCHASE PROVIDED
THIS DAMAGE 15 \OT USER INFLICTED,

ORDER NCLR RAMEX 4 NOW 8V CALLING
TOLL FREE 1-80J-835-2246. KANSAS
RESIDENTS CALL 1-800-362-242].
MASTERCARD OR VISA ACCEPTED OR
SEND 5129.95. ILLINOIS RESIDENTS ADD
57.80 5ALES TAX

ANOTHER QUALITY PRCOICT FROM
OMEGA MICROWARE, INC.
FORMERLN DMEGA SCFTWARE
PRODUCTS, INC.

222 SO. RIVERSIDE O_AZA
CHICAGD. 1L D405

PHONE 312-648-1944

DOMEGA MICROWARE, INC.

APPLE AND APPLISOFTY ARE QEGISTEIRED
TRADEMARKS CF APPLE COMALTER. IVI PASCA- 154
QEGISTERED TRADEMARX CF “HE QZGANTS OF Twi
NIy OF CA SANDIEGO. VISICALC 15 & REG:STERED
TRADEMAR, OF PEQSONA: SCFTIWAZE. TPM IS &
REGISTEQED TRADEMARK (¥ DIGITAL RESEATCA INC
2EG 1S A WHSTEAED TIADMARAK OF 206G INC
SOSTZARD 15 A AGISTERED TAAOMARK  OF
MICROSCFT
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Wooden

Computer?

Not from Commodore!

8o why should the desk look llke wood? A pleasant
cream and charcoal trimmed desk looks so much better
with Commodore systems. One look and you'll see.
Interlink desks are right. By design.

The specifications only confirm the obvious:

eCream and charcoal
color beautifully matches
the Commodore hardware
and blends with your
decor.

sAn ideal 710 mm (28")
keyboard height yet no
bumping knees because a
clever cutout recesses the
computer into the desk-
top.

eHigh pressure laminate
on both sides of a solid
core for lasting beauty
and strength.
sElectrostatically applied
baked ename! finish on
welded steel legs—no
cheap lacquer job here.

»T-moiding and rounded
corners make a handsome
finish on a durable edge
that won't chip.

sKnocked down for safe,
inexpensive shipment.
sPatented slip joints for
quick easy assembly.

el eveling glides for
uneven floors.

sRoom enough for a
Commodore printer on the
desk, yet fits into nearly
any den or office niche—
H: 660 mm (26') W: 1170
mm (46'") D: 660 mm (26").
eMatching printer stand
available with slot for
bottom feeding.

PRICE: $299

In short, as Commodore dealers, we won't settle for
anything that looks good only in the catalog! Our
customers won't let us. They don't buy pictures. And
neither should you. This is why we will let you use one of
our desks for a week and then decide. If for any reason
you don't like it, just return it in good condition for a

cheerful refund.
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L-----‘--------------

It your Commodore dealer doesn't carry our desks yet,
send a check for $299 and we will ship your desk freight

paid!
Name

Address

City

st Zip

Interlink, Inc., Box 134, Berrien Springs, M| 49103
Master Charge and Visa welcome. Call our order line:
616-473-3103
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Next Month in MICRO

Games Bonus Section

o Saucer Launch — A game exploring the
special hardware of the Atari 800. You as
the gunner’s apprentice and one of the few
remaining survivors of the Starfleet patrol
must destroy at least 80 percent of the
attacking squadron of robot saucers while
they are being taunched.

e Lunar Lander Animated Graphics in
BASIC for the Color Computer — This
article on the TRS-80 Color Computer uses
the game Lunar Lander to demonstrate high-
speed animation through the use of
Microsoft's Extended Color BASIC.

¢ The Ultimate Ping-Pong for the PET —
This machine tanguage version of the
popular ping-pong game, playabie on any
PET, serves as an example of high-speed
animation techniques.

¢ Othello — This game of strategy for two
players using an Apple Il was designed to
simulate the popular board game of the
same name.

Apple Bonus Section

o Apple Bits: Part 3 discusses how to create
‘ranimations’’ for the low resolution screen.

» ASCH Dump for the Apple presents an
assembly language program that extends
the “'Examine Memory"' routine in the Apple
monitor.

o FDGEN describes a program for building
Applesoft subroutines 10 handle keyboard
input, display output, file input/output/update,
sorts and PRINT USING.

s ROM Applesoft PRINT USING helps
readers easily format the output of numeric
variables with decimals lined up, trailing
zeros added, and commas inserted.

Other November Articles

Other articles scheduled for November include
0S8-9 and the 6809: Revolutionary Tools; General
BASIC-Machine Language Interface (for the
AIMY); and Pascal Tutorial, the first in a three-
part series designed with the beginner in mind.

40% OFF

Your money goes farther when you sub-
scribe. During the course of a year, when you
subscribe, you save 40% (in the U.S.).

Pay only $18.00 ($1.50 a copy) for 12 menthly
issues of MICRO sent directly to your home or
office in the U.S.
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MICRO

34 Cheimsford Street
P.0O. Box 6502
Chelmsford, MA 01824

Piease send me MICRO for _ 1 year __ 2 years
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $ m—
Charge my VISA account
Mastercard account

No.
Expiration date

Name
Address

City/State Zip

More MICRO for Less Money
When You Subscribe

But on the newsstand — if you can locate the
issue you want — you pay $30.00 a year ($2.50
a copy).

Save 40% and make sure you get every issue.
Subscribe to MICRO today.

Subscription Rates

1 Year*

Country Air  Surface
UnitedStates. .. ....... ........ ... $18.00

(6 ) 11172 [ Ry SRS S e | . 21.00

EWrD0® - homw s proh s s - m g omame $36.00 21.00

Mexico, Central America. .. .. .. .. 30.00 21.00

Middle East, N. Atrica .. .... ... 4200 2100

S. America, Central Africa. ... ... 51.00 21.00

S. Africa, Far East,

Australasia ..... . ... . ...... 60.00 21.00

* Airmail subscriptions accepted for only 1 year.
For U.S. and Canadian 2-year rates, multiply by 2.

Job Title:
Type of Business/Industry:
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JUST LAUNCHED!
VOYAGE OF THE VALKYRIE

BY LEO CHRISTOPHERSON

3 T Y ADVANCED
ez £ i/ | OPERATING
. A iy SYSTEMS

450 St. John Road
Michigan City,
Indiana 46360

Now available

at your local
software retailer,
or call
1-800-348-8558
for the nearest
dealer.

The ancient Norse lords bravely sailed their ships across new waters in search of

adventure. No obstacle was too great to overcome nor any force powerful

enough to prevent their mighty advance.mNow you're in command. You are

the pilot of the attack ship Valkyrie. Your mission: to wrestle the island Fugloy

from the grasp of an army of [aser-wielding war birds and secure the go?den

treasures hidden within the walls of the island castles. Success of the mission

depends solely upon you. The castle Drage appears on the horizon when

suddenly the air is alive with the flutter of giant wings. Your prize is in sight . . .

do you dare accept the challenge and go on?@You can put yourself at the

controls of the Valkyrie thanks to the genius of Leo Christopherson. As

absolutely flickerless birds sail smoothly across the screen, strains of Wagner’s

— “Ride of the Valkyries” are heard. The game offers 10 levels of difficulty which
. provide a challenge for players of all ages and skills. The game also provides
one of the finest examples of computer cartoon-graphics presently available.

Voyage of the Valkyrie is available for *“TRS-80 and *Apple Microcomputers.

Brave old worlds and battie new adversaries when you accept the

challenge of the Valkyrie.

“Trademark of Tandy Corp.

iTrademark of Apple Computer, Inc.



EVEEE R VA aVa aVEaE aVEa ez aaavaaaaVaaVanan)

g
HUNTINCTON COMPUTING ‘

mL‘ALJLJLI ONE OF THE WORLD'S LARGEST INVENTORIES B4 NN I NN I\ P LJ
Limited Time Only

00
k VISIdeX List 200.00 Now 1 39

(Please mention this ad when ordering) Expires Dec. 31, 1981

ﬁ&ﬂﬁ%
"‘

r

Personal Software, Brand New, Shrink Wrapped. Immediate Delivery. $2.00 Shipping (for total Software order).
No Hidden Charges. No Gimmicks.

Also
Atari®
Pel®
TRS-80°
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E Huge
% Inventory
\

The World's Most Remote Computer Store! This is the Huntington Comput-
% ing gang in the cotton field across the street from our 3300 square foot store
W in Corcoran, CA. We may be in the country but we believe we have the
& world’s Iargesz selection of microcomputer software. And, we accept School
m Purchase Orders. SI’ECIAI.S

e 1 NEC 12" Green/Black Monitor
@ Visicalc ISt 2O OB . o s s e Now $149.00 List $285, NOW sza’.oo
E Pegasus IS e e S Now $22.99 Andromeda or Microsoft
\{ S-C Assembler Il List$55.00 ............. Now $46.69 Us::;s":g'::';“"a:gdoo
7i MicrosoftZ-80 CardLists3os ......... Now $299.00 B sttt Catr i
\l D.C. Hayes Micromodem Il List s375 Now $299.00 15% off list
é Call Toll-Free 800-344-4 1 1 1 (outside California)

/4 mUNTINGTON COMPUTING, Ocoi v SUPTRDISCOUNYS SRR v tave MasterCard or VISA (incluge card
Post Office Box 787 — # and expiration date). Calfornia residents !
‘ Corcoran, California 93212 == add 6% tax. Include $2.00 for postage.

Foreign and hardware extra. Send for free
? Order by Phone 800-344-4111 .app'Q SOFT WA RE m catalog. Pncesasu;vpect o change. J

In California (209) 992-5411
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