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Adding Computer Senses
Using C64 Parallel Interface
Low Cost A/D Convertor
Apple Master Directory
Adding Functions to C64



ATARI COMPUTER OWNERS:

Pick the positively
perfect, practical,
peripheral
package, from
PERCOM DATA!




Products for Commodore, Atari, Apple, and others!

THE MONKEY WRENCH II
A PROGRAMMERS AID FOR ATARI 800

NEW AND IMPROVED — 18 COMMANDS
PLUGS INTO RIGHT CARTRIDGE SLOT

\2

If you are a person who likes to monkey around with
the ATARI 800, then THE MONKEY WRENCH Il is
for yout! Make your programming tasks easier, less
time-consuming and more fun. Why spend extra
hours workin% on a BASIC program when the .
MONKEY WRENCH can do it for you in seconds. LB
It can also make backup copies of boot type Q
cassette programs. Plugs into the right slot and
works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands. They are: AUTO LINE NUMBERING — Pro-
vides new line numbers when entering BASIC program
lines. RENUMBER — Renumbers BASIC's line numbers
including internal references. DELETE LINE NUMBERS $5995
— Removes a range BASIC line numbers.

VARIABLES — Display all BASIC variabies and their current value. Scrolling — Use the
START & SELECT keys to display BASIC lines automatically. Scroll up or down BASIC pro-
gram. FIND STRING — Find every occurrence of a string, XCHANGE STRING — Find every
occurrence of a string and replace it with another string. MOVE LINES — Move lines from
one part of program to another part of program. COPY LINES — Copy lines from one part
of program to another part of program. FORMATTED LIST — Print BASIC program in
speciaf line format and automatic page numbering. DISK DIRECTORY — Dispiay Disk
Directory. CHANGE MARGINS — Provides the capability to easily change the screen
margins. MEMORY TEST — Provides the capability to test RAM memory. CURSOR
EXCHANGE — Allows usage of the cursor keys without holding down the CTRL key.
UPPER CASE LOCK — Keeps the computer in the upper case character set. HEX CON-
VERSION — Converts a hexadecimal number to a decimal number. DECIMAL CONVER-
SION — Converts a decimal number to a hexadecimal number. MONITOR — Enter the
machine language monitor.

In addition to the BASIC commands, the Monkey Wrench also contains a machine
language monitor with 16 commands used to interact with the powerful features of the

T, SBA CRRTRET

THE
MONKEY WRENCH
1]

‘\6‘“ VIC RABBIT CARTRIDGE

AND CBM 64 RABBIT CARTRIDGE

N
“'High-Speed v A $33.95 .
Cassette \> (includes Cartridge
Load and Save!" ¢ . and Manual)

~ Expansion Connector
on the VIC Cartridge

"‘Don’t waste your Life away waiting to LOAD and SAVE
programs on Cassete Deck."

Load or Save 8K in approximately 30 seconds! Try
it — your Un-Rabbitized VIC takes almost 3 minutes.
It's not only Fast but VERY RELIABLE.

Almost as fast as VIC Disk Drive! Don't be foolish —
Why buy the disk when you can get the VIC Rabbit
for much, much less!

Easy to install — it just plugs in.

Expansion Connector on rear.

Works with or without Expansion Memory.

Works with VIC Cassette Deck.

12 Commands provide other neat features.

Also Available for 2001, 4001, and 8032

6502 microprocessor.

TELSTAR 64

Sophisticated Terminal Communications Cartridge for the 64.

“PFO* I0D 00D CP<D1>D2 BELL  12:30:00  10:14:36
(TELSTAR's Status Line)

Don't settie for less than the best!

« Upioad/Downioad to/from disk or tape.

¢ Automatic File Transtation.

« Communicates in Industry Standard ASCII.

 RealTime Clock plus Alarm Clock.

* Line editing capability allows correcting and resending long
command lines.

9 Quick Read functions.

« Menu-driven.

« Similar to our tamous STCP Terminal package.

« Works with Commodore Modems ard supports auto-dialing.

The best feature is the price — only $49.95 (Cartridge and Manuaj)

Machine Language Monitor
Cartridge

for the CBM 64

More than 20 commands allow you to access
the CBM 64's Microprocessors Registers
and Memory Contents. Commands include
assemble, disassemble, registers, memory,
transfer, compare, plus many more.

Someday every CBM 64 owner will need a
monitor such as this.

Cartridge and Manual — $24.95

More than just an Assembler/Editor!

Now for the “64" M AE

It'sa : -

~ for
Professionally PET
Designed APPLE
Software ATARI
Development 316995
System Only
$59.95
NOW, The Best for Less!
* Desi to improve P P ivi

+ Simnilar syntax and commands — No need to releam
peculiar syntaxes and commands when you go
from PET to APPLE to ATAR.

 Coresideni Assembier/Editor — No need to ioad

ATARI, PET, AND CBM 64
EPROM PROGRAMMER
if NI AMAI

Programs 2716 -and 2532
FPROMs. Includes hardware
and software. PET = $75.00
- ATARI and CBM 64 (both
include sophisticated machine -
language monitor) = $11995 3

CBM 64 Debugger

A more sophisticated Machine Language Monitor/Debugger. ZQK
of object code makes this a powerful tool. Works as a symbalic
debugger for the MAE assembler. Diskette and Manual — $49.95

the Edilor then ihe Assembler then the Editor, etc.

* Alsoi Word F ing Loader
and much more

« Join the ATUG User Group lor MAE lormatted
disks

« STILL NOT CONVINCED? Send for free spec sheet!

sl TRAP 65
TRAP 6515 a hardware device that

plugs into your 6502's secket. Prevents
of uni d

and provides capability o extend the
machines’ instruction set

For PET/APPLE/SYM.

Reduced from $149.95 1o $69 95

5% INCH SOFT
SECTORED DISKETTES

Highest quality. We use them on
our PETs, APPLEs, ATARIs, and other
computers.  $22.50/10 or $44.50/20

Prowniter Printer - Excellent dol matrix pnnl Parailel = $489 00
Senal = $600 00 IEEE = $589 00
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0C Hayes Smart Modem = $235 00 Rana Disk Dnve - 375

DC Hayes Micro Modem II = $289 00 | 4 Drive Controller - 114

MICRO

EPAIOMS 2716 = $4.50 2532 = $7.50
Over 40 Commodore Programs by Baker (on 4040) = $25.00

06 VISA®
Q1Q Q.44 B /——\\\
45-044b ('l terCord




NICRO

Is It Reasonable?

In my December 1983 editorial, '‘Is There MICRO After
IBM?'", I stated that

I spent five years at a company

that developed one of the first

‘"microcomputers’’ .... That was

in 1974.

A reader wrote questioning that statement since the first
true microprocessor, the 4004 was not available until
about that time. He is right. What I worked on was
actually a mini computer - which is why the word
microcomputer was in quotes in my original statement.
The point being made was that a ‘small’ computer with
approximately the capabilities of the current 8-bit
microcomputers could do amazing things - but that the
people marketing the product could not see its
extraordinary value since IBM had nothing like it. They
could not understand what was reasonable for a computer
system to do. They did not ask it to do enough!

My experience with this computer taught me to ask
what is reasonable for a particular computer system to do.

Was the Apple I reasonable? I though so, enough to buy
one. [This was way back in the days when a service call
was answered by Steve Jobs!| It was a nice single board
computer and might have had a significant impact - but
was quickly made obsolete by its sibling, the Apple II.

Is the Apple II/1le reasonable? Of course. It offered an
excellent package of hardware at a low price. The fact that
the company made it easy for third-party software and
hardware development was also a very positive factor. (I
wonder how TI would have done if they had not
intentionally limited the software and hardware to their
own organization?)

Was the PET reasonable? Yes, up to a point. I believe
that Commodore made a serious blunder in not providing
a 'real’ keyboard on the earlier PET’s. With a decent
keyboard, 1 believe that PET would have given Apple II a
much more difficult time.

Are the Atari, Color Computer and Commodore 64
reasonable? Yes. Each of these products are reasonably
priced, have overcome early problems of reliability,
documentation, support and so forth. They each have
specific features that may make one more suitable for a
particular user or application, but they are all good
products.

Is the Coleco ADAM reasonable? Not yet. While the
‘press’ for this system was impressive, a simple analysis
shows that a functionally equivalent system can be
purchased for about the same price using components (for
example, a Commodore 64 with a disk drive and dot-
matrix printer]. The ADAM has reliability problems and
the current documentation is terrible. Will third-party
software/hardware support develop? If the basic problems
are solved, perhaps the ADAM will become reasonable.

Was the Apple III reasonable? I did not think so from
the start. It had very limited capabilities for the price. The
market apparently thought so too.

Is the Apple LISA reasonable? It has some very

2 MICRO

Editorial

impressive features and capabilities. When it was first
announced we considered covering it in MICRO, but
decided that, at $10,000, it was not reasonable. Now that
the price is being drastically reduced, with systems
announced as low as $3500, it has become very
reasonable, in my humble estimation, and we plan to start
covering it soon.

Is the Apple Maclntosh reasonable? After the disaster of
the Apple III and the initial overpricing of the LISA, it is
nice to see what should be an unqualified success for
Apple. It appears that they have learned from their
experiences. The MAC seems to be correctly priced, well
supported, and compatible with the LIZA. MICRO will
definitely be covering this computer and hopes that our
coverage of the 68000 over the past year or two has gotten
you prepared for the new machine.

What do you think is reasonable? I would like to hear
from you. What do you find reasonable in hardware,
software, languages, applications, techniques,
publications, and anything else relating to
microcomputers.

4/%/777.@

Editor-in-Chief

fible Mountain

A fun and exciting Bible educational game!

Our No. 1 seller is now better than everl
VERSION 3.0 now supports multiple choice
questions, has improved Hi-Res graphics and
sound, and more!

e For2to 20 players

o 460 question/answer set included

* gives correct answers and scriptural reference

when aquestion is missed
* easily create, add, and edit your own

question/answer sets ‘
For Appl€’ll+, lle A _J

48k WITH DISK DRIVE Accepted

325-00

Add $1.50 Shipping Plus Handling

Order now and get the free game
"BIBLETRATION!"

DEALER INQUIRIES INVITED

P.O.Box 24132
Athens, Texas 75751
(214) 675-8479

Disks are not locked

* APPLE is a registered trademark
ot Apple Cormputer, Inc.
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In a few millionths of a second, common electrical surges and spikes
can enter your data processing equipment and cause memory loss,
false logic and misregistration, Surdes very often do permanent
damage to microcircuitry.

FLEXIDUCT Surgde Suppressors catch surges and spikes before they
have a chance to enter your equipment In billionths of a second
(Nanoseconds) FLEXIDUCT Surge Suppressors dissipate surges and
spikes from any side of the line (most protect only one side).

The multi-outlet unit is ideally suited to the computerized work-
station. It gives you the advantage of circuit breaker protection with
plenty of outlets for data processor and peripheral equipment.
No computer should be without the protection of a FLEXIDUCT Surge
Suppressor...especially yours! Write or call for further information.
Available from office products retailers.

2.9/ [7[Z /& Surge Suppressors

a product of Winders & Geist, Inc. P.O. Box 83088 Lincoln, NE 68501 402/474-3400

No. 69 - February 1984
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Hewlett Packard ,fln

Write or call for prices.

SPECIALS on INTREGATED CIRCUITS

6502 745 10/695 50/6.55 100/6.15
6520 PIA 515 10/490 50/4.45 100/ 4.15
6522 VIA 645 10/610 50/575 100/545
2716 EPROM 445 5/420 10/395
2532 EPROM 590 5/575 10/545

6116 2KX8 CMOS RAM 645 5/6.20 10/5.95
4116 RAM
4164 RAM

Anchor &g
Automation
Signalman
Modems
FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Connect, and provide the
best price-performance values.

Oealer and OEM inquiries invited
Volksmodem with computer cable 99) 68
Mark VI for IBM Personal Computer (279) 139
Mark Vi Auto Dial/Auto Answer (159) 99
Mark Xil Smart Mode! 1200/300 (399) 299

0C HAYES Smarimedom 219
BC Hayes Smartmodem 1200/300 529

PROM QUEEN for VIC 170
Apple Emalater ter Commodare 64 Call
STAT Statislies Package for C64 95
Solid Oak 2 Level Stand for CG4 or VIC 29
C64/VIC Switch (networking) 129
BACKUP V1.0 tape copier fer C64 or VIC 20
CARDBOARD/6 Motherboard - VIC 64
CARDBOARD/5 Motherboard - C64 56
CARD PRINT G Printer Int with Graphics 72
CARD PRINT B Printer Interface—C64/VIC 40
CARDBOARD/3s Motherboard - VIC 22
CARDCO C64/VIC Calculator Keypad 32
CARDRAM/16 RAM Expansion - VIC 44

Complele CARDCO Line o slock
CIE and VIE IEEE Interfaces in stock

MS0 SuperDrive for C64 er IEEE 365
MAE Assembler for C64 56
Koala Teuch Tahiet—C64 or VIC 19
CBC 4/12 12-bit A fo D Beard + Software 199
Multipian for C64 79
Dust Cover for C64 of VIC

APPLE—FRANKLIN ITEMS

FRAANKLIN—complete line in stock

QUENTIN Drives {or Apple/Fraklin 219

Swapper Slepper 26
automatic switch between paddles and joystick

KAAFT Applo Joystick 40

Kraft Apple Paddle Pair 30

Koala Touch Tablet-Apple/Franklin 90

SPINNAKER Softwara in slack
Broderbuad Seftware in steck

16K RAM Card for Apple 59
Multiplan—Micrasoft 185
Selld Oak 2 Level Staed for Apple 29
Serial Card for Appte 89
MCP RAM/80 columa card for lie (AP/TXT) 139
Z80 Softcard and CP/M (Microsoft) 235
RANA Elite | with Controller 389
Parallel Printer Interface/Cable 69
Micreisk and MCP Interfaces In siack

Grappler + interface 129
Kraft Products for Apple in stock

DC Hayes Micromodem Ii 299
PFS: Fils 95
PFS: Repert 95
Videx 80 Column Card 209
Appie Blue Bosk 19

[dcommodore

See us for Personal, Business, and Educational
requirements. Educational Discounts avallable.

PETSCAN |  $245 base price

Allows you to connect up to 30 CBM/PET Computers to
shared disk drives and printers. Completely transparent to the
user. Perfect for schools or multiple word processing con-
figurations. Base configuration supports 2 computers. Addi-
tional computer hookups $100 each.

COMPACK/STCP $115

Intelligent Terminal Package for PET, CBM, C64
Includes ACIA Hardware / STCP Software

SCREENMAKER 80 Column Adapter forC54 145

Provides big screen capability for business applications.

RENESIS Compulor Corp

ViController [for C64 as well) 50
combine with BSR modules for home or business control

COMSENSE Romats Sonsiog Adaptor for C64 or¥IC 35

COM VOICE Synibesizer for C64 or VIC 139
includes software for text to speech, pitch, etc.

COM CLOCK Real Timo Clock with batiory backwp 45

VIC 20 Praducta aad Seftwars In stock

Thern EMI Seftwan UMI Seitwar

ABACUS Saftware HES Seftwan

16K RAM for VIC 64  Vanilla Pilot 27

VICTORY Software for VIC aod C64

Metamorphosis 16 Creator's Revenge 16
Labyrinth of Creator 16 Galactic Conquest 16
Kongo Kong 16 Annihilator 16
Chomper Man 16 Grave Robbers 13
Bounty Hunter 16 Adventure Pack lor Il 16
PAPER CLIP Word Precessor 99
ORACLE Data Bass from Battaries Included 109
Super BusCard frem Batieries Included 159
Commodore 64 Programmers Reference Guide 16
MicrsChess for C64-—8 lovels of play 19

excellent graphics and color
SPINNAKER Software C64, Apple, IHM, Alari

Computel's First Book of PET/CBM 1
€64 or VIC SWITCH 129
POWER ROM Utifities for PET/CBM 78
WordPre 3+/64 with Spellmaster 85
WordPro 4+ - B032, disk, printer 295
SPELLMASTER spefling checker for WordPre

VISICALC for PET, ATARI, or Apple 189
PET-TRAX PET to Epsen Graphics Software 40
SM-KIT eakaeced PET/CBM ROM Utililles 40
Programmers Toolkit - PET ROM Utilities 35
EASY CALC for C64 65
PET Spacemaker || ROM Switch 36
COPYWRITER Werd Precessar fer C64 69
2 Meter PET to IEEE or IEEE to |EEE Cable 40
Dust Cover for PET, CBM, 4040, or 8050 8

CenC intertaces (ADA1800, ADA1450, SADI in steck)
Pregramming the PET/CBM [Compatel] — R. Wast 2D

Computel’s Machine Language for Beginners 1"
MULTIPLAN for C64 79
HES MODEM with Seftware 65

HES Seftware and Hardware in steck
UM preducts in stock

FlexFile for PET/CBM/ C64 $ SO

Database, Report Writer with calculations, Mailing Lists.
FORTH for PET/CG4 full FIG model — CargilyRiley ~ $50
Metacompiler for FORTH forindependentobjectcode 30

KMMM PASCAL 1v.1 for PET/CBM/C64 95
EARL for PET/CBM Disk-based ASSEMBLER 65

Super Graphics — BASIC Language Extanslons 45
Fast machine language graphics routines for PET/CBM

RAM/ROM for PET/CBM 4K $75 8K $90

DISK
SPECIALS

10/ 2.20 50/2.00 100/ 1.95
10/3.05 50/2.80 100/2.75
Scotch (3M) 8" ss/sd 10/2.30 50/ 210 100/ 2.06
Scotch (3M) 8 ss/dd 10/2.85 50/2.70 100/ 2.65

We stock VERBATIM DISKS
Write for Dealer and OEM prices.
Sentinal 5" ss/dd 10/1.90 50/1.85 100/ 1.80

Scotch (3M) 5" ss/dd
Scotch (3M) 5 ds/dd

Sentinal 5" ds/dd 10/ 2.55 50/ 2.50 100/ 245
We stock Dysan disks

Wabash 5" ss/sd 10/ 1.60 50/1.55 100/ 1.45
Wabash 5" ss/dd 10/1.90 50/1.85 100/1.75
Wabash 8" ss/sd 10/2.00 50/1.95 100/ 1.85
We stock MAXELL DISKS

Write for dealer and OEM prices.
Disk Storage Pages 10 for $5 Hub Rings 50 for $6
Disk Uibrary Cases 8"—3.00 5"—225
Head Cleaning Kits 12
AMARAY Disk Storage Systems in stock.
Innovative Concepts FLIP ‘N’ FILES in stock.

CASSETTE TAPES—AGFA PE-611 PREMIUM
C-10 10/.61 50/58  100/.50
C-30 10/.85  50/.82  100/.70

OATASHIELD BACKUP POWER SOURCE  $265
Battery back up Uninterruptible Power Supply with surge and
noise filtering. The answer to your power problems.

MeltiPlao—IBM ar Apple 185
Quadboard for IBM available
KOALA Touch Tablets—Apple, Atari, IBM, CBM

Peachtext 5000 Sofiware Package 209
PFS Software for IBM and Applo in stock

VOTRAX Personal Speech System 280
BMC 9191 Colar Maotter 229
BMC 12A 12" Green Monitor 79
Brathor HR-75 Dalsy Wheel Priater 769
Dyoax (Brather) DX-15 Dalsy Wheel Prinler 469
Itoh Prowriter Parallel Printer 379
Pasasonic 1090 Printer with Correspendence Mode 279
Daisywriter 2000 with 48K buffer 1020
Gemial 10X 299
EPSON, Okidata, Star Micrusics prioters in stock

US! CompuMOD 4 R F Modulator 29
We Steck AMDEK Mesttors

Amdek DXY-100 Plotter 590
A P Products 15% OFF
COMPUTER COVERUPS IN STOCK

BROOKS 6 Ostiat Surge Supprassor/Neise Fiiler 54
Surge Suppressor-6 outlet 29
Electrohome 1302-2 13" Hi-res RGB Monitor 335
Panasonic 12" Monitor (20 MHz) with audio 135
Synertek SYM-1 Micrecompetar 189

ALL BOOK and SOFTWARE PRICES DISCOUNTED -

USI Vides Mositors—Gresn or AMBER 20 MHz b-res
Dealor and OEM lequiries Inviled

ll![ﬂl data
systems

VM-122A 109  ZVM-123G 95
ZVM-131 300  ZvM-135 510
HERO 1 Robot (factory assembied) 2145
229 Terminal (DEC and ADM compatible) 680
ZT-10 Intel. Terminal with Serial Port 340
2100 16-bit/8-bit Systems CALL

We stock entire Zenith line.

ATARI — WE STOCK ENTIRE LINE
SPINNAKER and Broderbund Software in Stock.

WRITE FOR CATALOG. Add $1 .50 per order f or Um ed Parcel
We pay balance of UPS surface shipping charges on ic

{add extra for mail. APQFPO. arr) Prices include 5’\ discount
Regular prices shghtly higher Prices subject ta change

215-822-7727
252 Bethlehem Pike
Colmar, PA 18915 - ._

A B GComputers
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Letterbox

Dear Editors

For your readers who would like to
interface their VIC-20 to a Model 33 or
later Teletype, I herewith submit the
instructions. The secret to this
interface depends more on software
than hardware. As shown on the
schematic, three pins of the User Port
are all that are required to access the
computer output. A simple 20 ma.
current loop drives the TTY. What took
about two weeks to obtain was the
correct program statements to send
properly formatted data to the port.
One cannot derive these statement
from the Commodore or SAMS
programming guides.

To set up the User Port requires the
following statement at the head of the
program:

OPEN 128,2,3,CHR${131)

This statement must then be
referenced each time printing on the
TTY is desired. For instance: PRINT#
128,“HELLO’’. The OPEN statement
must be at the head of the program
because it creates a buffer at the top of
free memory. If one creates a string
array before executing the OPEN
statement, the array will be
obliterated.

To LIST a program, the user must
type the following in immediate mode:
OPEN 128,2,3,CHR$(131]:

CMD 128:LIST
I hope I have saved someone the
frustration I went through wondering

Schemsr'e

how to make the TTY print the right
stuff.

Bruce Showalter
Abilene, TX 79601

Dear Editor:

In the October 1983 issue of
MICRO:65, Mr. Allen claims to show
good ‘structure’ in his game program. If
that program was handed-in in my
introductory computing class at
Carnegie-Mellon, it would have been
graded at 70 out of 100 points.

They teach us not to declare
variables as global, unless absolutely
necessary. We are only allowed to
declare files as global. Also, formal
VAR parameters should be kept to a
minimum. In other words, keep each
procedure and function as LOCAL as
possible. This makes development
EASIER. One procedure does not feel
the side effects of another.

An example may make this clear. If
procedure A uses a variable COUNT to
mean the total number of elements
used in an array, and procedure B,
which is called by A, uses the variable
COUNT as the index of a FOR loop, a
logic error will occur unless COUNT is
local to procedure B. This is a common
problem that BASIC programmers
should understand well. The best way
of avoiding such a problem is to

A%

2LN222L

7o
TTy

loo, Zw

localize as many variables as possible.

Another advantage to making variables

local is modularity. A procedure can be]|

copied directly to another program

without changing any variable names.
I hope I have been of some help.

Steven M. Gale
Pittsburgh, PA 15213

Dear Editor:

The following comments are directed
to the article ‘‘Random Number
Generator’’ by Bill Walker in MICRO
65:44. While ‘Prime Numbers' are
correctly defined it is erroneously
stated that all Prime Numbers are odd
and that 2 is not prime. It is later noted
correctly in connection with the first
example that 2 is a prime factor of 256.
All primes except 2 are odd.

‘Relatively Prime Numbers’ are
incorrectly defined. Actually two
numbers are relatively prime if they
have no factor other than 1 in common.
For example, 39 does not divide 52
evenly but if 39 is substituted for C in
the second example where M is 52 the
series will repeat after 4 terms since 39
and 52 have the common factor 13 and
thus are not relatively prime.

It should be noted that, unless 2
occurs more than twice or some other
prime more than once in the
factorization of M, B will be an integral
multiple of M and consequently A
MOD M will be equal to 1, and the
equation reduces to
X(n+1)=(X{n)+C) MOD M
This results in an Arithmetic Series
[MOD M| with a common difference of
C. Therefore, ‘fiddling’ with the
multiplier A as suggested will be
unfruitful and frustrating. Also, since
any series generated as in example 2
will repeat after a maximum of M
terms, changing the seed can only alter
the point at which the series is entered,
not the nature of the series.

Robert W. Tripp
Sarasota, FL 33581

(Ed. Note: The author of the above letter is
my father, which is why I always sign
everything Robert M. Tripp)

MICRO
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X, FOR YOUR APPLE Il

4. |ndustry standard products at super saver discount prices

SOFTWARE
ARTSCI List
Magicale . .......... .. $149.00
Magicwindow ......... 99.00
Magicword ... .. .. .. 99.00
Special, Al 3 of above ... 347.00
BRODERBUND
Payroll ............... $395.00
Acct/Rec. ............ 395.00
Arcade Machine ........ 59.95
Choplifter ............. 34.95
Seafox .............. 29.95
GalaxyWars .......... 24.95
DATAMOST
Property Mgr. ......... $295.00
Real Estate
Investment Package .... 179.95
TaxBeater ............ 129.95
Zaxxon ............... 39.95
Casino ............... 39.95
Conquering Worlds ... .. 29.95
Mating Zone ........ .. 29.95
PandorasBox ......... 29.95
Series Baseball ........ 29.95
INFOROM
Zork1,2,3............ $ 39.95
PlanetFall ............. 49.95
Starcross.............. 39.95
PEACHTREE
Peachcalc ......... ... $150.00
PeachPak (G1/Ar/Ap/) ... 395.00
Mailing List Mgr. ....... 250.00
SENSIBLE SOFTWARE
Medical dictionary ... ... $ 99.95
DOSPlus ............. 25.00
Legal Dictionary ........ 99.95
SIR TECH SOFTWARE
Legacy of Llylgamyn .... $ 39.95
Wizardry ............. 49.96
Galactic Attack ......... 29.95
SIRIUS
Bandits .............. $ 34.95
Epoch ............... 34.95
FyWars ............. 29.95
BeerRun ............. 29.95
Outpost .............. 29.95
SnakeByte ............ 29.95
Sneakers ............. 29.95
doyPort ... ... ....... 49.95
STRATIGIC SIMULATIONS
Germany ............. $ 59.95
North Atlantic 1986 ... .. 59.95
Rapid Deployment
Force ................ 34.95
Road to Gettysburg . .... 59.95
Computer Baseball .. ... 39.95
Computer Quarterback .. 39.95
BombAlley ........... 59.95

Napoleons Campaigns . . .

SGC
$ 99.00
65.95
60.95
219.95

$255.95
255.95
39.95
24.95
20.95
20.95

$194.95

118.95
89.95
21.95
27.95
20.95
20.95
20.95
20.95

$ 27.95
32.95
27.95

$ 92.95
226.95
151.95

$ 72.95 |

18.95
72.95

$ 29.95 |

34.95

21.95 {

$ 24.95
24,95
20.95
20.95

20.95 |
20.95 |

20.95
37.95

$ 42,95
42.95

25.95
42.95
32.95
32.95
42.95
42.95

BUSINESS SPECIAL
Includes 80 Column Z-80 Card e 16K Card e

SPECIAL AND NEW ;oo s795.00

With 48K RAM, 1 Disk Drive, Disk Controller Card, [ 80 column Card & Magicalc ® Magicwindow e
12" Amber Monitor, Additional 64K RAM, Magi- [l Magicspeller ¢ 16K Card - Special ... $449.00
calc, Magicword, Magicwindow, Magicspeller 3-CARD SYSTEM

Special Price ................. .. $1949.95 80 col/16K card/Z-80 card Special . . .. $319.95

“New”’ from Prometheus Products MODEMS
ProModem® 1200 Bell 212A 300/1200 Smartmodem 300 ... .......... $219.95
Baud Modem Smartmodem 1200 ................ $499.00

A. Can be expanded into a telecommunication O-CatModem .................... $164.00
system as a stand-alone package. MONITORS

- Realtime clock and calendar 14" Composite Color High Res .. ... .. $260.00
. Help Commands Iy

o . Amber12” .. ... $129.95
. Built-in diagnostics
~ Auto dialer TaxanRGBcolor .................. $395.00
. Programmable intelligent Dialing USIHi/Resgreen .................. $141.95

. RS 232 interface 80 COLUMN CARDS

- Internal Power Supply Smarterm 11 ..................... $149.95
OPTIONS Videx Video Term ................. $215.00
On line phone directory IJ]tra Term ... $289.00
Expandable buffer from 16K to 64K ViewMaster ..................... $139.00
SPECIAL ....................... $ 475.00 [ Applelle6dK 80col. .............. $ 99.00

BASIS 108 Z-80 CARDS
128K computer ........... SPECIAL $915.00 | Microsoft Softcard ................ $229.95
Also available with CPM 3.0 or DOS dual drives [ Z-80Plus ........................ $125.00
monitor, perfect series software or Magicalc, W Z-Card11 ....... ... .. .. ... .. .. $131.95
Magicwindow and Magicword. Call. EDUCATIONAL SOFTWARE
PROMETHEUS PRODUCTS Spelling/Reading Primer ............ $ 29.95
....................... . Perception .. .....................$ 20.95
64K Expand-A-Ram .............. . CountingBee ..................... $ 23.95
128K Expand-A-Ram ............. $ 275.00 M wordScrambler .................. $ 15.95
Graphitti Card Fractions ........................ $ 36.95
b ésr;zc':(lfg I;'rmtgrld- -------------- . intro. Algebra .................... $ 21.95
.S. uffer Car
Expandableto 64K ... ... .. $ 105.00 ev”s(:NtEss SOFTWARE $240.95
ApplesuranceCard ............... orgstar ... .
. Spellstar ........................ $159.95
VersaCard Four cards in one WStar/MMerge $395.00
1. Seria! 2. Parallel 3. Real Time clock and WStar/SStar ... $422.00
ca‘lendar 4: BSRPort ............. Supercal ... ... .o 3129'95
With Graphics ... sfre T S
PRT-1 Printer Card .. SRRSIREIREE Wesorapn $ 83.75
N 23 .. 395.00 PSF Fleport ...................... $ 88.75
Eﬁi?,? i,?,e,,ace $ PSF3PAK ..o $246.75

cardand cables ............... $ 449.00 All equipment shipped factory fresh. Manufacturers” warranties
0KI 82A inclu edfl California custon'éers add 6’/;% tax. hIm:ll(ude r;]myrgnem b\é
personal check, money order, or cashier's check with order an
80 col./1 20|:ps """""""" $ 439.00 SGC will pay shipping charge. Call for amount of shipping charge
OKI 83A when paying by credit card.

pradgcol. A20eps . ... $ 595.00 WAIl items are normally in stock

| Lettr Qualiy ..o $ 889.00 [\ 415 )490-3420

ColorPrinter ... ........... .. $ 469.95 . And we'll be here to help after you
receive your order. Feel free to call the SGC

T.G. Joystick ................. ...
SelectaPort ................. ...
SystemSaverFan ... ............
SuperFan11 ... ............... ...
Slimline Disk Drives ......... .....
Disk Drives FullHt. .. ......... ...
Floppy Dis¢Box10 ... ...........

Floppy Disc w/order .............. ‘l'llc mail m'dcr specialists

342 Quartz Circle, Livermore, CA 94550

Techmcal Staff for assnstanceA




Updates

and Microbes

December Error

It has been brought to our attention by
reader Jeff Wisnia that the listing in Ap-
ple Cat Sort by Mark Harris (67:41) has
the same error in two places. The in-
structions at 42EQ and 42EB (lines
0145 and 0150} should read BD 00 40,
and not BD 00 80.

Lots of Typos

Stephen Childress, author of OS-9: A
New Operating System for the Color
Computer {66:48) has caught us with
our proofreading down. When the OS-9
became a reality, we rushed this article
into print without giving the author

INICRO

time to check it. Unfortunately, our
typesetter doesn’t make certain
characters, hence the omissions. Our
apology to author and readers.Please
note the following changes.

Page 49, col. 3 -
059: list filename >3/pk should
read
059: list filenase »/pd
and a litile further down, the
correct reading is
{59: asa filenase 1 o = prognase
i/pry onpstiled edit somefile
Page 54, col. | -- the correct
readings are:
(57: fextext<filea-1f +uc + 11 =
a0xfileb
05%: wordcount(filea
059: fixtext +11=1¢filea !

wor deount rresult
report { compafiy/invoices + frog =
1/8% to = 12/82 > workfijel!
cort < workfilel + key = date
s warkfileZ
list workfile? ' specizlforaat
ink
Page 30, col. 3 -- table | should
read figure Z.
figure Z -- the second 'dsave
should be ositted
Page 3Z, col. 3 -- the correct
readings are:
chy  fhd/cads
setimed/tZ:/t2
chell{/tZy/ 223/t 28
Page 33, cal. 1 -- should read
059: /hb/atfile
tol. 2 -- should read
PRINT ¥PATHNUH, "HELLO®
cul 3 -~ chowld read
Y2k 253f
Fage 53, Inref t should read:
059: list/sodeslthiile
059: list bfiler/acdesl
059: list bfile !
aprotocol </ eodeal 7/ godenl
05%: dir /d9/jim:/aodeal

A Basket Full of Software Values
at Chick-Size Prices?

Eggs-Actly!

Quality Software ideal for the Commaodore 64™ and ViC 20™

WORD PROCESSING — TOTL.TEXT produces and field definitions, muitiple options, user de-
documents, forms and letters with speed and lined report formulas. Integrates with other TOTL

versatifity.

8 SPELLING CHECKER — TOTL SPELLER—a com-

programs.
BUSINESS ACCOUNTING — TOTL.BUSINESS

EH piled spelling-checker with built-in dic- handles A/R, A/P, inventory and sales re-
tionary that quickly proofreads and ports and other record-keeping tasks.
| suggests correct spelling. TIME MANAGEMENT — TOTL TIME

MAILING LIST AND LABEL — TOTL.

MANAGER pians schedules and ana-

LABEL organizes mailing lists, collec- SOFTVIARE, INC. lyzes events in numerous ways.

4 tion catalogs, menus, all listing and
sorting. Merges with TOTL.TEXT.

DATABASE MANAGEMENT — TOTL.
INFOMASTER features dynamic record

COMMODORE 84 and VIC 20 are

MICRO

quality you can afford KEVWORD CROSS REFERENCE —

1555 Third Avenue
Wainut Creek, CA 94596 tor automated indexing and cross ref-

(415) 943-7877

ESEARCH ASSISTANT—a great tool

erence system.

of Ci Busineas Inc.
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Update and Microbes (continued)

A Clock Interrupt for Your Apple
MICRO 62:36

The 'Clock Calibrator' had a minor
{but fatal) bug. Line 430 which read:
430 EC =DC*86400+HC*3600-
+MC*60 +S-D0*84600-H0*3600-
MO0*60-S0

should have read
430 EC =DC*86400+HC*3600-
+MC*60 + SC-D0*84600-H0*3600-
MO0*60-S0
The difference is in the variable SC that
was erroneously listed as S.

Listing Problems

In the November and December issues
we tried a new form of listing programs
for the Commodore computers. This
did not turn out to be very successful.
There have been numerous telephone
calls about the Screen Editor programs
(MICRO 66 November 1983} and the
MicroCalc programs [MICRO 67
December 1983], and I expect to get
some on the EPSON FX80 {(MICRO 68
January 1984) listing as well. So, we are
going to try for a better method.

The problem arises from the fact
that the Commodore and Atari
computers use special non-ASCII
characters to represent important
commands, colors, characters, and so
forth. It is not always possible in a
printed listing to differentiate between
the special graphic characters, even
with printers specifically manufactured
for these computers. For example, a
thin vertical line in a solid black block
can represent several quite different
functions on a Commodore. Rather
than try to represent the special
graphics of these computers, we are
going to print text that describes the
function. For example, the HOME
function on the Commodore 64/VIC
20 that moves the cursor to the top left

corner of the display is represented
graphically as a reversed letter S. Even
when this reversed S is ‘readable’ from
the listing, it does not represent what is
happening. Our listings will replace the
single reversed S with string {HOME}.
The reversed heart that represents the
clear screen function will be listed as
{CLEAR}. A complete list of these
‘listing conventions’ will be included
in each issue of MICRO to make the

translations easy. Lists for both the
Commodore and the Atari are found on
page 63 of this issue.

Listings of the lines that had special
graphic characters in the MicroCalc for
the C64 and the EPSON FX80 character
generator are presented below in the
new format. I hope that this new
technique will make the programs
presented in MICRO easier to use and
understand.

All lines with special characters in the January 1984
issue of MICRO for the article .
"Generating Characters for the EPSON FX80 on

a Commodare 64",
Listing started on page 34.

10 PRINT"(CLEAR}GENERATING CHARACTERS"
1010 BY=FX+13*CH:PRINT" (HOME}";

1020 FOR J=7 TO 0 STEP -1:K=2(UP ARROW}J
1440 FOR J=7 TO 0 STEP -1:K=2(UP ARROW}J
2015 PRINT"{(HOME,RIGHTB8}CHAR #";CH;

"(LEFT}

(SPACE,HOME}";

2040 IF T#="(POUND}" THEN CP=225: GOTO 2025
2050 IF T#="(UP ARROW}" THEN CP=87: BOTO 2023
3000 PRINT"(HOME}";@0%jLL$;"(RIGHT}" ;1 INPUT CH
3020 PRINT"(HOME}";QQ%;LL$;59¢

4000 PRINT"(CLEAR}";Q0%;

“+ ON / - OFF / (POUND} HALF / (UP ARROW} FULL"

4010 PRINT"(DOWN}F1 READ

CHAR #"

5130 PD=ASC("."):PRINT"(CLEAR,BLACK}"}

5160 CH=OsF1$="(F1}"1F2¢="(F2}"tF3$="(F3}"

G165 F4$="(F4}":FS$="(FS)"t1F&$="(FE}":F7$="(F7}"
5170 CL$="(RIGHT}":CR$="(LEFT}"1CU$="(UP}"

5175 CD$="(DOWN}":HM$="(HOME}":CS$="(CLEAR}"

5180 ZIL$=RT$+"(UP,RIGHT14}"
5190 IR$="(LEFT17}"

5196 QQ%="(DOWNLO}"

5197 LL$="(RIGHT18}"

6010 PRINT" (HOME ,DOWN17}";
6210 PRINT"(HOME,DOWN16}";

6300 PRINT"(UP}";EL$;B%$;" LOADED";:GOTO 2010

6604 PRINT "({LEFT18}";
7200 PRINT QO#%;" (DOWN}";
7210 PRINT RT#;"(RIGHT1é6}";
7220 PRINT CH; " (LEFT}

- 4600 PRINT RT#;"(UP,RIGHT19}";

(LEFT7}";

Update for the MicroCalc Programs from the December 1983 isssue of MICRO.

Atari Versioni Change 32110 DATA with strange characters to:

32110 DATA 104,104,133,204,104,133,203,104,133,206,104,133,205,104,133,208
32111 DATA 104,133,207,160,0,177,203,145,205,230,203,208,2,230,204,230,205
32112 DATA 208,2,230,206,198,207,165,207,201,255,208,2,198,208,165,207

32113 DATA 5,208,208,224,94

This machine level program scrolls the entire screen up one line, without

disturbing the top line.

No. 69 - February 1984
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Update and Microbes (continued)

10

MicroCalc for the Commodore
Listing starts aon page 24 of MICRO #47, December 1984,

10 PRINT"(CLEAR}":POKES3281,0:POKES3280,0:6058UB8000

20 G%=CHR$(34):CR$=CHR$(13)1DL$=CHR#$(20):1RB$="(RV5S,=8,RVSOFF}"

25 BL$="(=028)":DI$="(YELLOW,~Z,RVSOFF,LEFT}":CC$="("@,LEFT}"

40 LL=1:G0SUBB490:PRINT" {HOME,DOWN}";:60T0110

100 LL=1:605UBB500:PRINT" (HOME,DOWN}";:GOSUBI000

110 S$=5¢ (LL): IFRIGHT$(5%,1)="?"THENPRINT" (RVS}"BL4$CR$" {UP}"TAB(10);

115 PRINTTAB(10)"{YELLOW}"S$DI#;

130 IFT$="(F7}"THEN30O

135 IFT$="(FB}"THENGOSUB?000:LL=1:PRINT" (HOME,DOWN}";:60TO110

140 IFT#="{CLEAR}"THEN100

130 IFT$=CR$0RT#="{(DOWN}"THEN210

160 IFT#="{UP}"THEN270

180 IFT#="(BACK ARROW}"THENS#$(LL)=54$:G605UBS000:605UBY000:LL=1:G0TO110

185 IFT#="{POUND}"THENPRINT"{(RVS,=@,RVSOFF}":5%(LL)=5%:60T01000

220 LL=LL+1:IFLL=NL+1THENLL=1:PRINTRB$;:PRINT" (HOME,DOWN}"TAB(10);:60T0110

250 PRINTRB$"(LEFT2}"DIl$;

275 IFLL=QTHENLL=NL:PRINTRB#$" {(HOME,RIGHT10,DOWN20}";:G0TOL10

280 PRINTRB$CR$" {(UP2}"TAB(10);:60T0110

300 PRINTRB$:5%(LL)=5%:G05UB3000:GOSUB7000:
PRINT"(HOME,DOWN}"TAB(10);:LL=1:GOTO110

1000 PRINT" (HOME,DOWN,LT GREEN}"j:LL=t

1030 IFT$="{POUND}"THENPRINT" (=8 ,HOME ,DOWN} "y tC$(LL)=C#1LL=1:60T0110

1040 IFT$=CR$0RT#$="(DOWN}"THEN1100

1050 IFT$="(UP}"THEN1200

1110 LL=LL+1¢IFLL=NL+1THENLL=1:PRINT"{=@,LEFT ,HOME,DOWN}";:G60T01010

1120 PRINT" {=@,LEFT}"CR#$;:60T01010

1210 LL=LL-1:IFLL=0THENLL=NL:PRINT"{=@,HOME,DOKNN20}";:G60T01010

1220 PRINT" {=@,LEFT}"CR$"{UP2}"}:60TD1010

1310 PRINT"{(=@,LEFT2}"CC#%;

2010 IFT#2"{F7}"ORT$=CR$0RT#="{DOWN}"ORT$="{(UP}"ORT$="{BACK
ARROW}"ORT#=DL$0RT#$="{CLEAR}"ORT$="{(POUND}"THENRETURN

2015 IFT$="{FB)"THENRETURN

2050 IFT#="(UP ARROW}"THEN2070

3000 PRINT"{HOME,PURPLEYCALCULATING"

3030 NEXT:PRINT" (HOME} (YELLOW}":RETURN

5000 PRINT"{CLEAR,RVYS}L{RVSOFF}OAD OR {RVS}S{RVSOFF}AVE"

5045 PRINT"(DOWN,RVS}D{RVSOFF}ISK OR {(RVS}T{(RVSOFF}APE":G0SUB4500

5048 INPUT"(DOWN2}NAME"|NA$

5080 CLOSEL:CLOSE1S5:GOSUBBO0OO: GOSUBAS1O:PRINT" (HOME ,DOWNY "5 : RETURN

5090 A$="":FORII=1TONL:S%=5$(I1):IFS#=""THENS$="{=RB}"

S115 IFA$="(=B}"THENA$=""

5205 A$="":1FORII={TONL:S#=C$(II):1IFS#=""THENS$="{=B}"

5320 IFA$="{=B}"THENA$=""

920 PRINT"{CLEAR}"DI$" "D2%" "D3s$" "D4$

7000 PRINT"{(HOME ,DOWN}";:FORII={TONL:S$=8%(I11):88=8(II)

7010 X$=""31IFRIGHT$(S%,1)="?"THENX$uSTR$ (55)+"{RVS}"+LEFT#(BL%,24-
LEN(STR$(S5)))

B510 PRINT"{(CLEAR,DOWN}"j:FORII=1TONL:5$=5$(Il):C$=C$(I])

8320 PRINT"{LT GREEN}"C$LEFT$(BL$%,10-LEN(C#$))"{YELLOW}"S$" {(RVE}"

LEFT#(BL$,28-LEN(S%))

8530 NEXT:PRINT"{(DOWN,PURPLE}"MID$ (NA$,4)"(LEFT4} "tRETURN

9000 PRINT"{HOME,PURPLE}CLEAR"

9030 PREINT" (HOME?} {YELLOW,HOME}":RETURN

9900 DATAA=8000,M=48,1=11.9,I=1/1200,D=(1-(1+1){UP ARROW}-M}/I

[See page 63 for Listing Conventions] "
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FLOPPY DISKS SALE *$1.19 ea.

Economy Model or Cadillac Quality
LORAN =5 We have the lowest prices! LORAN e

*ECONOMY DISKS
Good quality 5% " single sided single density with hub rings.

Bulk Pac 100 Qty. $1.19 ea. Total Price $119.00
10 Qty. 1.39 ea. Total Price 13.90

CADILLAC QUALITY
* Each disk certified + Free replacement lifetime warranty o Automat:c dus
For those who want cadlllac quality we have the Loran Floppy DISk Us

s because they can rely
sk is 100% certified (an
ARRANTY. With Loran
aurs spent in program

exclusive process) plus each disk carries an exclusive,
disks you can have the peace of mind withe
development. .

100% CERTIFICATION
Some floppy disk manufact
certified. Each Loran disk is
lifetime!

FREE REPLACEMENT L
We are so sure of Loran Disks tha
ty materials or workmanship fo

AUTOMATIC DUST REMOVE

Just like a record needle, disk drj i 2 ke other floppy
disks the Loran smooth surface f . J i

grind your disk drive head like sa
(dust & dirt) are being constantly ¢
probability rate of any other disk inth

Loran is de

Just to prove it even further,
List $4.99 ea. INTRODUCT ;
$3.

All disks come with

then claim they are
m loss during your

rform due to faul-

e disk-killers
s the highest
of the disk.

ieedsa dnsk drive doctor

FACTS

* 60% of all drive downtime is directly related to poorly maintained drives.

¢ Drives should be cleaned each week regardless of use.

¢ Drives are sensitive to smoke, dust and all micro particles.

e Systematic operator performed maintenance is the best way of ensuring error free use of your computer
system.

The Cheetah disk drive. cleaner can be used with single or double sided 5%” disk drives. The Cheetah is an

easy to use fast method of maintaining efficient floppy diskette drive operation.

The Cheetah cleaner comes with 2 disks and is packed in a protective plastic folder to prevent contamination.

List $29.95/ Sale $19.95

——— —— - — . — —— — — — ——— - —— — —— — - -
1 add $10.00 for shipping, handling and insurance. lllinois residente ¥
} please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII [}

orders. WE DO NOT EXPORT TO OTHER COUNTRIES.
1 { ENTERPRIZES WE LOVE OUR CUSTOMERS)
{ Enciose Cashiers Check, Money Order or Personal Check. Allow 14 |
| days for delivery, 2 to 7 days lor phone orders, 1 day express mail! | BOX 550. BARRINGTON, ILLINOIS 60010

] Canada orders must be in U.S. dollars. Visa - MasterCard - C.0.0. Phone 312/382-5244 to order




SANYO MONITOR SALE!!

Q" Doto Monltor

80 Columns X 24 lines
Green text display

East to read - no eye strain
Up front brightness control
High resolution graphics
Quick start - no preheating
Regulated power supply
Attractive metal cabinet
UL and FCC approved

e 15 Day Free Trial - 90 Day Immediate Replacement Warranty

9" Screen - Green Text Display

$ 79.00

12" Screen - Green Text Display (anti-reflective screen) $ 99.00
12" Screen - Amber Text Display (anti-reflective screen) $119.00

14" Screen - Color Monitor (national brand)

Display Monitors From Sanyo

With the need for computing power growing every day, Sanyo has
stepped in to meet the demand with a whole new line of low cost, high
quality data monitors. Designed for commercial and personal com-
puter use. All models come with an array of features, including up-
front brightness and contrast controls. The capacity 5 x 7 dot
characters as the input is 24 lines of characters with up to -

80 characters per line.

Equally important, all are built with Sanyo’s commitment

to technological excellence. In the world of Audio/Video, Sanyo is
synonymous with reliability and performance. And Sanyo quality is
reflected in our reputation. Unlike some suppliers, Sanyo designs,
manufactures and tests virtually all the parts that go into our products,
from cameras to stereos. That’s an assurance not everybody can
give you!

$249.00

@ SANYO

Official Video Products
of the Los Angeles 1984 Oympics

r 4
——— A 4
T ———— -
—
¢ WO, A Jvmpr . mmmer -

o LOWEST PRICES » 15 DAY FREE TRIAL » 90 DAY FREE REPLACEMENT WARRANTY
* BEST SERVICE IN U.S.A. « ONE DAY EXPRESS MAIL ¢« OVER 500 PROGRAMS « FREE CATALOGS
| Add §$10.00 for shipping, handllng-ar; ;srmnce filinoia residents ' p n o TE CTD
| please add 8% tax, Add $20.00 for CANADA, PUERTO RICO, HAWAI |

§ orders. WE DO NOT.EXPORT TO OTHER COUNTRIES. i
§ Enciose Cashiers Check, Money Order or Personal Check. Allow 14 || E N TER PR I Z E S (WELOVE OUR CUSTOMERS)
| days for delivery, 2 to 7 days for phone orders, 1 day express mait! | BOX 550, BARRINGTON, ILLINOIS 60010

] Canada orders must be in U.S. dollars. Visa - MasterCard - C.0.D. Phone 312/382-5244 to order




FANTASTIC
> ‘ PRINTER

7| SALE

| o s 00
;%iu.'mn TSI COM‘STAR |aOsW '49

* 15 Day Free Trial - 180 Day Immediate Replacement Warranty

LIST SALE
80 COLUMN THERMAL PRINTER — 60 CPS $199 $149

Bi-directional, dot matrix, prints 8% " letter size paper, full 80 columns, high
resolution graphics, dot bit addressable, special symbols and true decenders!
(Centronics parallel interface)

80 COLUMN TRACTOR-FRICTION PRINTER — 80 CPS $399 $209
Bi-directional, dot matrix, impact, prints single sheets, continuous feed paper,

adjustable columns, 40 to 132 characters! Roll paper adapter $32.95. (Serial or

Centronics parallel interface)

PREMIUM QUALITY 10” CARRIAGE T/F PRINTER — 120 CPS $499 $289
Bi-directional, impact, 9 x 9 dot matrix with double strike for 18 x 18 dot matrix.

High resolution bit image (120 x 144 dot matrix) underlining back spacing, left and

right margin settings, true lower decenders, with super and sub scripts. Prints

standard, italic, block graphics, special characters, plus 24 of user definable

characters and much more!! Prints single sheets, continuous feed and roll paper!

(Centronics parallel interface)

PREMIUM QUALITY 15%” CARRIAGE PRINTER — 120 CPS $599 $379
Has all the features of the Premium Quality 10” Carriage T/F Printer above plus a

15'%" carriage and more powerful electronic components to handle large business

forms! { Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY T/F

10” PRINTER — 160 CPS $699 $499
Save printing time with these plus features: 160 CPS speed, 100% duty cycle, 8K

buffer diverse character fonts special symbols and true decenders, vertical and

horizontal tabs. This is Red Hot Efficiency!!! (Serial or Centronics parallel interface)

HIGH SPEED PREMIUM QUALITY
TIF 15%” PRINTER — 160 CPS $799 $599

Has all the features of the 10" Carriage high speed printer plus a 15%" carriage and
more powerful electronics to handle larger business forms! (Serial or Centronics

parallel interface)
NOTE: Other printer interfaces are available at computer stores! Iml Ill

PARALLEL PRINTER INTERFACES: (IN STOCK)
VCVEN%%ROT EXPORT TO OTHER COUNTRIES EXCEPT p n o T E CTO

¢ For VIC-20 and COMMODORE 64 $49.00
* For all APPLE COMPUTERS $69.00
s For ATARI 400 and 800 COMPUTERS $79.00

Enclose Cashiers Check, Money Order or Personal Check. Allow

14 days tor delivery, 2 to 7 days for phone orders, 1 day express ’ E N T E R P RIZ E S (WE LOVE OUR CUSTOMERS)
mail! Canada orders must be in U.S. dollars. We accept Visa

and MasterCard. We ship C.OD BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order




Using the
Commodore 64
- Parallel Interface

by Robert M. Tripp

Requires: Commodore 64

In last month’s issue [MICRO 68:33},
the article '‘Generating Characters for
the EPSON FX80 on a Commodore 64"’
provided a programmable character
program that allowed the user to define
characters on the Cé4 display. Many
printers, including the FX80, can be
driven directly from the Cé64 via the
Parallel Interface. Using this interface
has one major advantage over the Serial
Port: $$$$. Most printers come
equipped with the Centronics-type
parallel interface as standard. The
serial port [or RS-232 port] is often an
extra cost option. Who needs it! The
drawback for the C64 user has been
that, while the C64 has a parallel
interface port capable of driving the
Centronic-type printer, it has been
poorly documented and no support is
offered in the system software. You can
not simply OPEN the parallel port.
Figure 1 shows the wiring list for a
standard Centronic-type parallel
interface for C64 [and a note explaining
how to adapt it for the VIC 20}. An

14

easy-to-find [try Radio Shack] dual 12
pin edge connector plugs into the C64
end of the cable. A standard 36 pin
Centronic-type parallel connector is
used on the other end. If you are going
to go computer-to-computer, then use
whatever is required at the other

uters using

computer end.

Parallel Driver Program

A program to support this parallel I/0O
is provided in a BASIC loader form
(Listing 2] and as a annotated assembly

Figure 1

(&4 Parallel 1/0 Connections

--- C&4 -~~~ - Printer - -Computer-

Pin Signal Pin GSignal Pin Signal
A GND 14 GND 14 GND
B FLAG 2 10 ACK-~ { §TB-
C PBO 2 DBO 2 DEO
D PB1 3 DE1 3 DBI
E FB2 4 DB2 4 DBZ
F PB3 b DB3 5 DB3
H PB4 b DB4 b DB4
J PBS 7 DBS 7 DBS
K PBS 8 DB& 8 DB&
L PR7 9 - 9 DE7
M PA2 NC NC
N GND 14 GND 146 GND
8 PC2 1 S§ThB- 10 ACk-

Note: The connections are identical for
the VIC 20 with one exception:

Pin M is used in place of Pin 8, so
that the STB~ for the VIC to Frinter

aor the ACK- for the VIC to Computer

is on Pin M, Fin B is nat connected.
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Listing 1

Cooo
ool
Coos
Coo9

coocC
COOF
€oi2
Cots
coi8
COLA
Co1D
COLF
cn22
C024
€o27

Coz28
Co2B
CO2E
o3t
Co34

o35
Co3s
co3s
Colb
Co3D
Co3E
Coa0
042
Co44
Co44
Co48
Co49
CO04B

Co4D
COAF
Co51
€053
Co53

€057

5D
24
SE
27

Co
co
co
Co

03
co
03
Co
03
03

DD

DO

* PARALLEL SERVICE for COMMODORE &4

*# by Robert M. Tripp

# EQUATES

NXD
CHRIN
CHROUT
UPPLOW
PARA

POINIT
POSTOP
PIINIT
PISTOP

INITPO

STOPPO

OUTPUT

BITHO

OKAY

EQU
EQU
EQU
EQU
EQU

JMP
JMP
JMP
JMP

LDA
STA
LDA
STA
LDA
8TA
LDA
8TA
LDA
8TA
RTS

LDA
8TA
LDA
STA
RTS

PHA
LDA
BIT
BEQ
PLA
BMI
CHMP
BMI
CHMP
BPL
cLC
ADC
BNE

CMP
BMI
CHMP
BPL
AND

PHA

No. 69 - February 1984

$00C4
$0324
$0326
$D018
$DhDo0

INITPD
STOPPO
INITPI
STOGPPI

CHROUT
Co40UT+1
CHROUT+1
Ca40UT+2
#0UTPUT
CHROUT
#0OUTPUT/
CHROUT+1
#$FF
PARA+3

Co40UT+1
CHROUT

C440UT+2
CHROUT+!

#$02
UPPLOW
UPPER

BIT80
4340
DKAY
$$5F
DKAY

#3820
OKAY

43C0
OKAY
#$DF
DKAY
4$7F

KBRD CHAR COUNT
KERNAL CHAR INPUT
KERNAL CHAR OUTPUT
UPPER/LOWER CASE REG.
PARALLEL I/0 REBISTER

VECTOR TO INIT OUTPUT
VECTOR TO STOP QUTPUT
VECTOR TO INIT INPUT
VECTOR TO STOP INPUT

COPY NORMAL OUTPUT
VECTOR FOR USE BY
ROUTINE AFTER PARALLEL
DUTPUT

SETUP VECTOR TO PARALLEL
OUTPUT ROUTINE IN PLACE
OF NORMAL OUTPUT

SETUP PARALLEL DEVICE
FOR QUTPUT
DONE WITH OUTPUT INIT

RESTORE ORIGINAL OUTPUT
VECTOR SO THAT CONTROL
DOES NOT COME THROUGH
PARALLEL SERVICE ANY
MORE

SAVE CHARACTER

8ET 1O TEST UPPER OR
LOWER CASE CHARACTER
BRANCH ON UPPER CASE
RESTORE CHARACTER

IS BIT 80 SET?

TEST RANGE

BELOW LOWER CASE

ABOVE LOWER CASE
CONVERT LOWER CASE
T0 ASCII LOWER CASE
BY ADDING HEX 20

TEST HIBH GRAPHICS

IN RANGE $CO0 TO

$DF

OKAY IF NOT IN RANGE
ELSE, MASK OFF BIT 80

SAVE CONVERTED CHARACTER

(continued)
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€058
€059
cosc

COSF
Co&0
€042
CO&5
Co&7
Coes8
Co&B

CosC
COsF
Co72
Co75
Co78
Co7A
Co7p
CO7F
cog2
Coa4
cosg7

cossa
coaes
Co8E
Co91
Co94

Co97
CO9A
Co9cC
CO9E
CoAtl
COA3
COAé
COA7
COA9
COAC
COAE
COAF
CcoBt
CoB3

CoBS
CoBs
coes
CoBA
CoBC
COBE
coco

Coc2
coc4
CoCés
cocs

3F €0
00 00

0D DD

01 DD

24 03
93 CoO
25 03
94 €O
24 03
25 03

03 DD

0D DD
01 bD

18 DO

26 03

UPPER

Cé40UT

"PAROUT

POWAIT

INITPI

STOPPI

Co4IN
PARIN

LOWER

HIGH

PIDONE

PLA
JSR
JMP

PHA
LDA
BIT
BEQ
PLA
STA
RTS

LDA
STA
LDA
STA
LDA
STA
LDA
8TA
LDA
STA
RTS

LDA
8TA
LDA
STA
JMP

LDA
BNE
LDA
BIT
BE@
LDA
PHA
LDA
BIT
BNE
PLA
CMP
BMI
BPL

PLA
CMP
BMI
CMP
BPL
ORA
BNE

CHp
BPL
AND
JMPI

PARQUT
$0000

#$10
PARA+$D
POWAIT

PARA+!L

CHRIN
C64IN+Y
CHRIN+1
Co4IN+2
#PARIN
CHRIN
#PARIN/
CHRIN+1
#$00
PARA+3

Co4IN+1
CHRIN
C64IN+2
CHRIN+1
$0000

NXD
STOPPI
#510
PARA+$D
PARIN
PARA+1

%02
UPPLOMW
LOWER

%60
PIDONE
HIGH

%40
PIDONE
N$5F
HIGH
4320
PIDONE

#$80
PIDONE
N$5F
CHROUT

" READ PARALLEL INPUT

RESTORE CHARACTER
PARALLEL OUTPUT
ADDRESS FILLED IN BY INIT

SAVE CHARACTER

TEST PARALLEL QUTPUT READY
6524 INTERRUPT FLAG REGISTER
WAIT UNTIL OUTPUT READY

6522 DATA REGISTER TO QUTPUT
RETURN

COPY NORMAL INPUT VECTOR
FOR INTERNAL USE
TWO BYTE ADDRESS

REPLACE WITH VECTOR TO
THIS PARALLEL INPUT SERVICE
TWO BYTES

SET PARALLEL DEVICE FOR INPUT
DIRECTION REGISTER
THAT'S ALL TO INIT INPUT

RESTORE ORIGINAL INPUT
VECTOR TO REMOVE

THIS PARALLEL INPUT
SERVICE

VECTOR SET BY INITPI

IF THERE IS ANY REAL Cé4
KEYBOARD INPUT, THEN QUIT
TEST DATA PRESENT ON THE
PARALLEL INPUT PORT
WAIT FOR SOME INPUT

SAVE ON STACK

TEST UPPER/LOWER CASE MODE
Cé4 STATUS REGISTER

LOWER CASE SET

UPPER CASE SET

TEST LOWER CASE CHAR

NOT LOWER CASE

LOWER CASE OR GRAPHIC

LOWER CASE SET .

TEST UPPER CASE INPUT

ND, TOO LOW

MAYBE

NO, TOO HIGH

CONVERT TO DISPLAY UPPER CASE
BRANCH ALWAYS

TEST BIT 80 ON

LEAVE GRAPHICS ALONE
CONVERT LOWER TO UPPER CASE
DISPLAY CHAR AND RETURN

16
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Combine the best ingredients of pro-
fessional cruising instruction and a dream
vacation! Here are four cruising pro-
grams designed for each level of sailing
experience from beginning sailor to ad-
vanced cruiser. The programs are also
perfect for the day sailor who wants to
take the next natural step and acquire
the necessary knowledge and skills to be
able to cruise, to sail about from place
to place while living aboard.

All programs use boats that are brand
new or less than two years old. The Jack
Leverenz Sailing School does not sell
boats, yacht ownership plans or tax ad-
vantages. Rather, ali boats are owned and
maintained by the Sailing School for the
sole purpose of providing the best pos-
sible instruction in a location unequalled
anywhere in the United States or Carib-
bean.

The professional instructors are full
time employees and are excellent
teachers as well as sailors. All are cap-
tains licensed by the U.S.C.G. and be-
long to appropriate professional Sailing
Associations. Affiliated with the American
Sailing Association, the Jack Leverenz
Sailing School is authorized to grant
official ASA ceritification to students
of all four programs.

—1

7-Day Basic Course

As a student, you’ll board beautiful,
roomy, new 34-foot boats for an adven-
ture in learning. Your boat becomes
your home for seven full days and
nights as you learn to cruise under
controlled conditions.

You’ll sail in Charlotte Harbor, the
finest protected sailing area in Florida,
the Intracoastal Waterway and the Culf
of Mexico. A skilled instructor aboard
helps you cruise among a variety of
sandy beaches, islands, ports and coves
as he teaches you the fundamentals of
operating a cruising sailboat.

The sailboats used in the program are
new 34 footers that have been modified
slightly to Cruising School specifica-
tions to make them even more suitable
for teaching cruising and for the areas
in which they are used. The six and a
half berths provide ample sleeping
accommodations for four students and
the instructor. The head has two doors,
providing unusually good privacy for a
boat of this size. The boats are com-
pletely equipped with all linens, bed-
ing, galley and dining ware. All you
need bring is your personal clothing.

Learn to Cruise in FIorida

O’Day 34’s (above) are uysed in 7-day Basic Course. O’Day 34's and 39's are used

for Advanced Courses. All boats are less than two years old.

Each boat has a crew of no more than
four students and an instructor. Ship-
mates are arranged by the Cruising
School, taking into consideration the
goals, age, habits, and abilities of the
students. A typical crew might be made
up of two couples, four singles, one
couple and two singles or a complete
family. Occasionally a boat will go out
with fewer than four students if there is
not sufficient demand to fill each boat
on a particular week. The common
bond of a love of sailii;g and a thirst for
adventure quickly turns strangers into
true shipmates.

The only prerequisite for the 7-Day
Basic Course is a general knowledge of
basic sailing. This can be knowledge
acquired by sailing one’s own boat,
having taken small boat sailing classes
or even having read a good deal about
sailing. In the case of couples, it is suffi-
cient if one spouse has the necessary
sailir.g experience. Starts every Saturday.

7-Day Advanced Course

You'll quickly go over the basics of
your 34 or 39 footer as you get away early
the first morning, to return again on the
seventh afternoon. You'll stop at several
of the more interesting islands and quaint
harbors in the area, as more extensive
navigation and an overnight passage are
featured. Starts every Saturday.

10-Day Advanced Course

Includes everything in the 7-Day Ad-
vanced, plus a 140 mile non-stop passage
to Key West and return. Other ports of
call include Boca Grande, Cabbage Key,
Captiva Island, Fort Myers Beach and
Marco Island. Boats are new 39 footers.
Starts every third Saturday and Wed-
nesday.

14-Day Adventure in Paradise

No rigid itinerary, as the students par-
ticipate in the planning of destinations
up and down the southwest coast of
Florida. Boats are new 39 footers and the
course features extensive electronic and
celestrial navigation. Starts on selected
Saturdays.

It is expected that sailors new to
cruising will take the 7-Day Basic Course
first, before signing on for the Advanced
Courses. If, however, one has some
cruising background, such as overnighting
on his own boat, or weekending on
friends’ boats, etc,, it could be appro-
priate to start right out with an Advanced
Course. Just as with the 7-Day Basic
Course, in the case of couples, if one
spouse has sufficient cruising experience,
it's not necessary to have the same back-
ground.

Learn to Sail Programs

In addition to the Cruise Courses,
comprehensive Learn-to-Sail Courses,
featuring a fleet of 23-foot sailboats are
also available.
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For complete information, send coupon
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listing (Listing 1). If you LOAD and
RUN the BASIC loader, it will clear the
display, print a message showing where
the loading is taking place, and when
loaded will print out a message
showing the entry points to the
program. Once this is loaded it will
remain in memory, out of the way of
normal BASIC programs. To direct
output to a parallel printer, type SYS
49152. A LIST command will now
output via the parallel port as well as to
the normal display screen. To stop
output to the printer, type SYS 49155.
It’s as simple as that.

The parallel.output may be going to
a printer or to another computer.

a‘k mmad?

SAFEWARE™ Insurance provides full
replacement of hardware, media and
purchased software after a low $50 deductible.
As little as $35/yr covers:

o Fire o Theft » Power Surges
o Earthquake * Water Damage * Auto Accident
Select the coverage vou want from the lable.

Amount of Insurance Annual Premium
Lpto§ 2.000 $35
$ 2.001-§ 5.000 $ 60
$ 5.001-§ 8.000 $75
$ 8.001-§11.000 $ %
$11001-$14.000 $105

Call for higher coverages
Notavail inAK DCHE KY 1.8 ME M8 NV SCoor WY

Call for immediate protection.

1-800-848-3469

(1n Obio call 1-800-848-2112)

COLUMBIA NATIONAL GENERAL AGENCY

Depending on the nature of the other
computer’s parallel port, it may work
with the basic printer parallel cable, or
may require that the Strobe [STB-| and
Acknowledge (ACK-} lines be swapped.

This program also allows the C64 to
accept parallel input from another
computer or device, and handles code
conversions depending on whether or
not the C64 is in the Upper or Lower
case mode. To start accepting parallel
input, type SYS 49158. Each character
now received via the parallel port will
be tested and, if necessary, converted.
Parallel input will continue until either
a C64 keyboard key is pressed or a SYS
49161 is issued. With this parallel

input setup, you can actually run your
C64 remotely from another computer!
It runs exactly as though your other
computer was the C64 keyboard.

Conclusion

You can greatly expand the use of your
C64 by using its built-in parallel port.
It can save you money on your printer,
eliminating the need for a serial port,
and can allow you to bi-directionally
connect your C64 to another intelligent
device or computer. You can build on
this initial parallel /O program to
interface to a world of parallel devices.
Experiment!

Listing 2

20 REM PARALLEL I/0  #x+

23 PRINT
24 PRINT
25 PRINT
26 PRINT
27 PRINT
28 PRINT "

ME-1

21 READ MS:ME=MS5:PRINT"(CLEARYLOADING FROM";MS;"T0";
22 READ X:IF X<256 THEN POKE(ME),X:ME=ME+1:G60TQ0 22

"{DOWN} OPEN PARALLEL QUTPUT
"CLOSE PARALLEL OUTPUT
"*(DOWN} OPEN PARALLEL INPUT
"CLOSE PARALLEL INPUT

R.M.TRIPP NOV 1983

Evys 49152"
8YS 49155"
BYS 49158"
SYS 49161
DR PRESS5 ANY KEY"

10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
102190
10220
10230
10249
10250
10260

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

49152
76,12,192,76,40,192,76,108
192,76,136,192,173,38,3, 141
93,192,173,39,3,141,94,192
169,53,141,38,3,169,192,141
39,3,169,255,141,3,221,96
173,93,192,141,38,3,173,94
192,141,39,3,96,72,169,2
44,24,208,240,27,104,48,13
201,64,48,19,201,95,16,15
24,105,32,208,10,201,192,48
6,201,223,16,2,41,127,72
104,32,95,192,76,0,0,72
169,16,44,13,221,240,251,104
141,1,221,96,173,36,3,141
149,192,173,37,3,141,150,192
169,151,141,36,3,169,192,141
37,3,169,0,141,3,221,96
173,149,192,141,36,3,173,150
192,141,37,3,76,0,16,173
198,0,208,236,169,16,44,13
221,240,244,173,1,221,72,169
2,44,24,208,208,7,104,201
96,48,21,16,13,104,201,64
48,14,201,95,16,4,9,32
208,6,201,128,16,2,41,95
108,38,3,256

[See page 63 for Listing Conventions]

AICRO"
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by Joseph Kattan

Requirements:

Any Atari Computer - with
minimum 24K RAM

Disk Drive

So you struck it rich in the bull market.
That penny computer stock has surged
from 1 and 1/16to 4 and 1/4. And your
boring utility stock has jumped from 10
to 23 while paying you a handsome 35
cent dividend every three months. Now
which was the better gain? And what
about that bond that your grandfather
gave you on your seventeenth birthday
to teach you the value of money?
Students of financial analysis learn
early in their training to evaluate
investments in terms of their '‘internal
rate of return.”” I will get to the
technical definition in a minute, but
the internal rate of return is essentially
a measure that allows you to compare
different investments that have very
little in common and learn the return
they yield on your investment. It
allows you to compare a $1,000 bond

No. 69 - February 1984
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The Investor

that yields an interest check every
three months with a bond that pays
interest only upon maturity or with a
savings account into which you make a
deposit or withdrawal whenever the
spirit moves you or whatever else you
might want to sink your money into. In
other words, the measure will compare
the rates of return on investments that
generate uneven cash flows over
uneven intervals.

The internal rate of return is
defined in technical terms as the
interest rate that equates the present
value of the future receipts from an
investment with the cost of the
investment. To give a rough example, a
note that costs $1,000 and will return
$1,100 after one year has an internal
rate of return of 10 percent. The
formula for the internal rate of return
is:

Fil)/(1+i)~1 +
F2)/¢1+i)*2 + ..,
FINY/{(L1+i)"N - 1 = 0

MICRO

est investment in today’s confusing

mparisons of the

where

I represents the initial
investment, F represents an outlay or
receipt, as appropriate, the exponents
represent time periods, and i represents
the internal rate of return. We can
eliminate the factor I, however, by
representing initial investment as a
cash outlay, as follows:

I = = (FO)/(1+i}70)
The problem in solving the internal
rate of return should be evident from
these equation. The equation cannot be
solved for 1. Rather, i has to be
approximated, tested against the
hypothesis that the left side of the
equation equals zero, and then
approximated again and again until a
suitable approximation is obtained.
Calculating the internal rate of
return by hand can be a time-
consuming chore. With a long series of
entries, the calculation requires
numerous additions, divisions, and
exponentiations, and if your initial
approximation of the rate was off
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Gee whiz. Look what you've done.
Your big shiny Apple, destroyed.

And you thought you were just having
a little fun? %

Introducing our
new home computer game
Cavern Creatures™ Where one false move, one
mistaken twitch of the Joystick can do terrible
things to an Apple. Like shut parts down.
Who knows which ones? Making it act
awful funny and then... KA-BOOM!

®

The game’s finished. And maybe, so is
your Apple. Oh, but don't worry.

Cavern Creatures is just a game. Full of action.
Fun. Suspense. Just like our other games.
Whether theyre blowing up your Apple.

Or totally blowing your mind.

How Much More Can One Joystick Jockey Take?
We've exceeded our past reputation for
bringing you some of the most super snazzy,
ultra-intense, graphically involving games around.
We've gone totally out of our minds with every
game from shoot 'em up, blast 'em out of the sky
strategies to mind game graphics guaranteed to
provoke a mental meltdown.
Are you ready?

Cavern Creatures™

You can squirm. Beg. Plead.
And moan. Nothing will save
you, or your Apple, from being
blown sky-high by this game.
Don't worry. The effect’s not per-
manent. Your Apple will recover.
But will you?




urApple.

Space Ark™

Skin-hunters, poachers and
mechanicals—enemy robots who
aren't exactly the warm and

rate the bad guys. Save the good
guys. You might survive this.

Ardy The Aardvark™

Here’s a tongue that’s as long
and skilled as you are. Think you
can lick stinging ants and taran-
tulas? Use Ardy’s tongue as you
make it through this maze!

Roundabout™

Sharpens your target skills
with 24, count ’em, 24 different
series of targets. How’s your
hand to eye coordination, pal?

Argos™

And if you like to push people
around, lay off your little brother
and take on these aliens instead.
Save the Domed City from
doomsville.

Vi
friendly types—await you. Oblite- § b .

Super Bunny™
No, Super Bunny 1s not

§ referring to all those Playboys
i stashed under the bed. It’s a

strategy/action game that just
might turn your brains into car-
rot puree. Cover your burrow!

Conquering Worlds™

So you fancy yourself a die-
hard strategist? Try conquering
this. Maybe you’ll rule the uni-
verse if mom will let you off
restriction.

Bilestoad™

Avoid violence, but be prepared.
Incredible graphics make this
rated R! But if youre a wimp, pass
this game up. It’s not for babies.

@WDATAMOST

The most out of our minds.

TM is a registered trademark of Datamost, Inc, 8943 Fullbright Ave., Chatsworth, CA 91311

(213) 709-1202 *Apple is a trademark of Apple Computers. © Datamost 1983




target, the same additions, divisions,
and exponentiations again. In other
words, a perfect problem for the
computer to solve. The computer does
not mind looping over and over again
until it approximates the correct
answer. And with The Investor, you
simply plug in your numbers and wait
for the Atari to do the real work.
Before getting into the technical
details of the program, here are some
instructions on running it. The
Investor is a menu-driven program with
simple commands. The first program

menu gives you three choices:
examining the disk directory for data
files created by the program, creating
data files, and running calculations in
an “‘immediate’’ mode.

Disk Data Files

To create a disk data file, choose menu
option 2. You will then be asked to
enter the name of the file, the amount
of the initial investment, and the date
of that investment. There are some
restrictions on file names. The file

NO POWER SPIKES
WITH SUPER FAN II.

Super Fan II's Zener Ray™ Transient
Voltage Suppressor and Power
Filter squelches spikes up to 6000
amps — even those caused by
lightning — while responding up to
100 times faster than Apple II's

Super Fan if, in black or tan $109.
Withou! Zener Ray, $74.95
Adaditonal air fiow seals, §5.
Available in 240v/ S0 Hz

22

Dealer/OEM inquiries invited.
*U.S. Patenl WD268283
#4383286

built-in suppressor.

In addition, Super Fan II cools
your Apple, removing heat buildup
at a remarkable 17 cubic feet of air
per minute. Yet it’s the.qui
fan of its kind on
the market.

Super Fan II
also positions a
lighted on/off
computer switch
and two accessory i
plugs at your fingertips. It's warrante
for two years and simply clips to
your Apple II, Ile or monitor stand.

See your R.H. Electronics dealer
today about Super Fan IT*, or contact
us at 566 lrelan Street, Buellton,
CA 93427, (805) 688-2047.

RHELECTRONICS, INC.

France, call B1P 1-255-4463
Austraha, call imagineenng (02)212-1411
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name may contain up to eight
characters -- upper case letters and
numbers are permitted -- and must
begin with an upper case letter. If you
enter an impermissible file name, The
Investor will so advise you and ask you
to reenter the file name. Enter the date
of the investment in a month, day, year
order. The date entry routine will
automatically skip over the slashes
separating month from the day, and the
day from the year. You may use the
backspace key, but the remaining
cursor control keys have been disabled.

Once you have entered that
information, you will be given the
option of adding transactions to your
data file or writing the data to disk. You
may interrupt this part of the program,
or any part of the program, by pressing
the OPTION key at any point when the
program allows you to enter
information. If, for example, you
entered an incorrect file name, you
may press the OPTION key when
asked for the date. This will return you
to the main menu, but at a cost; all of
the data entered during that part of the
program will be erased from memory.

Once you have created the data
files, choose the directory menu option
to revise or update your files. That
menu option will display a listing of all
the data files on your disk and allow
you to examine any file by entering its
number from a menu. You may then
review the current internal rate of
return on your investment or update
the data file on that account.

A bit of advice on updating data
files. You may update a data file with
only two types of transactions: an
investment -- think of it as the
equivalent of a deposit into a saving
account, or a receipt -- think of it as the
equivalent of a withdrawal from a
savings account. Do not write to disk
any information other than the
equivalent of a deposit or a withdrawal.
For example, if your bank credited your
account with $30 in interest, that
information should not be written to
the disk -- the money is still in your
account and will show up in the
current account balance. If, on the
other hand, the bank sent you a check
for $30, write that to the disk; the
money is no longer in your account.

Once you have updated your files,
you may review the internal rate of
return. When you choose the review
option, you will be asked for the
current value of the account and the
current date. The screen will then go
blank, while the program calculates the
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internal rate of return. The screen will
come alive again when the calculation
has been completed or if the program
encounters invalid data. In both cases,
the computer’s buzzer will advise you
that the computations have been
completed.

Because of the numerosity of the
calculations, expect the program to
take at least 20 seconds to calculate the
rate of return. Of course, the greater the
number of transactions to evaluate, the
more time the program takes.
Remember that the program must
perform approximately two additions,
one division, and one exponentiation
for each transaction per loop and that it
will take anywhere from 10 to 20 loops
to come up with the correct answer.

You must use the disk file option if
your investments and receipts are of
irregular amounts and occur in
irregular intervals. The Investor will
display all of your transactions and
their dates, and a running total of your
investments and receipts for each
account. If you wish to determine the
rate of return on a one-time
investment, however, you may use the
immediate mode, option 3 on the main
menu.

The Immediate Mode

Menu option 3, ‘‘Rate of Return,”’
allows you to examine the internal rate
of return on a one-time investment. For
example, if you are purchasing a bond
that will pay you a specific amount
every three months and the face value
at its expiration, you may use this
mode. The Investor will ask you for
five items of information: your initial
investment (the cost of the bond in the
example above], the amount per receipt
(the regular interest check you will
receive}, the interval of the receipt
(from an option of monthly, quarterly,
or annual receipts), and the return at
the end of the investment (the face
value of the bond in the example
above|. Once you have entered this
information, the screen will go blank
and the program will calculate your
internal rate of return.

Let us take as an example a six-
month note that you purchased for
$10,000. At the end of every month,
you will receive a check for $100 and at
the end of the term you will receive
your initial $10,000 back. You would
enter 10000 for the investment, 100 as
the amount per receipt, 6 for the
number of receipts, monthly as the
interval of the receipts, and 10000 as
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the return at the end of the term. The
program screen will look like this:

THE INVESTOR

INVESTMENT: 10000
AMOUNT PER RECEIPT: 700
NUMBER OF RECEIPTS: 6

INTERVAL OF RECEIPTS:
1) MONTHLY 2)QUARTERLY
3) ANNUAL 1

RETURN AT END OF TERM: 70000

INTERNAL RATE OF RETURN:
12.69%

The number in italics represents the
information that you enter into the
program. The Atari takes off from there
and calculates your internal rate of
return on the investment.

Explanation of Program

The Investor contains a number of
subroutines that may be of interest to
you even if you have little or no
interest in computing the internal rate
of return on investments. In particular,
the data input routine, the date input
routine, the disk directory routine, and
the decimal justification routine may
come in handy in other programs.

You will notice that the INPUT
statement is never used in The
Investor. Instead, the subroutine at
lines 300 through 312 accepts
individual key strokes, tests them, and
accepts only valid ones. For that
reason, the cursor control keys will
have no effect on the screen display. If
the program expects numerical
information, it will ignore all keys
except the numbers 0 through 9 and the
period mark. The subroutine at line
240 is used for date entry. It prints a
mask on the screen and then GETs
individual keystrokes, tests them, and
prints them on the screen only if they
represent the numbers O through 9. The
seemingly superfluous POKE at line
310 and the numerical array in the data
entry subroutine are designed to correct
a quirk in Atari BASIC. For some
reason, the Atari BASIC interpreter will
change the contents of strings when a
buffer is open to the Atari’'s keyboard.
(For another solution to this problem,
see ''Banish Atari INPUT Statements,'’
in the August 1983 Compute!].

The disk directory routine at line
1000 could easily be changed to a
program menu by removing the
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restrictions on the listings read from
the directory. Finally, the decimal
justification subroutine beginning at
line 425 deserves mention. The
subroutine will round numbers to the
nearest cent, convert them into strings,
insert the trailing zeros on integers or
numbers ending with multiples of 0.1,
and then work itself backward to insert
commas every three spaces, beginning
from the location of the decimal. When
the routine runs out of numbers, a
TRAP statement forces it into a line
containing the PRINT instruction.

The program'’s main loop begins at
line 3300. It is here that some
modifications of the program might
prove useful to suit your individual
needs. The loop works by beginning
with three guesses of the rate of return:
R --the expected return, R1 -- the lower
limit, and R2 -- the upper limit. After
each loop, the program exchanges these
values. If R -- the actual guess --was too
low, then R1 -- the lower limit -- is
raised to the value of R, and R is raised
to a value between its current value and
R2 -- the upper limit. R1 and R2 are
initialized at very safe values -- to allow
the program to compute extreme rates
of return, such as those obtained when
you doubled your money in two
months. Because of this ‘‘safe’’
initialization, however, the program
must loop around more times than
need be in the more typical case of
returns between 5 and 15 percent. One
solution is to delete line 3335. The
other is to ask the user to input R, R1,
and R2. Listing 2 contains that
modification. Beware, however, that a
bad entry could send the program into
an endless loop. In addition, Listing 2
does not control the integrity of the
screen display as tightly as does the rest
of the program. You could also change
the values in line 3345 for jumping out
of the loop. Those values require that
two successive approximations of the
internal rate of return be within 5 one-
hundredths of one percent of each
other, and that the left side of the
internal rate of return equation {which
optimally will be zero] is less than
0.0005. You could raise these values a
little bit, particularly since the Atari's
faulty exponentiation precludes perfect
results [ask the Atari to PRINT 21 3 to
see what I mean).

Finally, you should note that The

Investor will perform the rate of return

computations on up to 360
transactions. Be warned, however, that
you will wait quite a long time to see
the results if your record is that long.
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Listing 1

5 POKE 1&6,64:POKE 53774,64:60T0 S000:REM DISABLE BREAK KEY
30 A$="NUM":GOSUB 300:IF N1<! OR N1>MX THEN POSITION C,R:G0TO 50
55 RETURN
80 PRINT "WRITE TO DISK ";:GOSUB 175:I1F A$="Y" THEN GOSUB 150
90 PRINT "{(UP}";tRETURN
100 RESTORE :FOR Ni=1 TO M:READ DAYS:NEXT NIi:
REM THIS SUBROUTINE CALCULATES THE NUMBER OF DAYS BETWEEN TWO DATES
110 DAYS=DAYS+Y#3AS+INT(Y/4)+D+1-INT(Y/100)+INT(Y/400)
120 IF Y/400=INT(Y/400) AND M>2 THEN 5735
130 IF Y/100=INT(Y/100) THEN DAYS=DAYS-1
140 IF J=1 THEN DAYO=DAYS
145 RETURN
150 TRAP 155:0PEN #1,8,0,ACT$:FOR J=1 TO I:PRINT #1;F(J):
PRINT #1;D(J):PRINT #1;DATES$(J#8-7 J*8):NEXT J
152 CLOSE #1:RETURN '
153 CLOSE #1:TRAP 5010:1F PEEK(195)<>162 THEN PRINT
‘" {BEEP}PROBLEMS WITH DISK DRIVE. TRY AGAIN.":GOTO 145
160 PRINT "(BEEP}DISK FULL. PLEASE INSERT NEW DISK."
165 GOSUB 565:60T0 150
175 PRINT " (yES OR n0)? "j
180 GOSUB 300:A#$=0Q#(1,1):IF A$="Y" OR A$="N" THEN
PRINT "(UP,DELETE LINE}"3:RETURN 185 POSITION C,R:G0TO 180
200 PRINT "(CLEAR}":POKE 83,14:PRINT "THE INVESTOR":PRINT :RETURN
240 N=PEEK(85)-1:REM DATE ENTRY ROUTINE-ENTER DAY,MONTH,YEAR
241 TRAP 241:POSITION N+1,S:PRINT "(CTRL E}-~/-=/==-~"yJu]l:A$=""
242 POSITION N+J+(d>2)+(J>4),5:PRINT "(CTRL E}":IF PEEK(53279)=3 THEN 312:
REM ON OPTION KEY CLEAR MEMORY AND GO TO MENU
243 IF PEEK(7464)=235 THEN 242
244 GET #5,A:IF A=126 AND J<>1 THEN POSITION N+J+(J>2)+(J>4),5:
PRINT *-":J=J-1:60T0 242
245 IF A<48 OR A>57 THEN 242
246 POSITION N+J+(J>2)+(J3>4) ,5tPRINT CHR$(A):§(J)=A:
J=J+1¢IF J<9 THEN 242
248 GET #5,A:IF A=126 THEN J=8:G0TO 242
250 IF A<>155 THEN 248
252 FOR J=1 TO B:A$(J,J)=CHR$(S(J)):NEXT J:M=VAL(A$(1,2)):
D=VAL(A$(3,4))1Y=VAL (A$(5,8))
254 IF Ma0 OR M>12 OR D=0 OR D>31 OR (M=2 AND D>29) OR
{M=2 AND Y/4¢>INT(Y/4) AND D>28) THEN 254
235 TRAP 980:POSITION 2,22:PRINT "(DELETE LINE}":POSITION 2,S+1:RETURN
256 POSITION 2,22:PRINT "{BEEP,DELETE LINE}PLEASE RE-ENTER CORRECT DATE":GOTO
241 260 IF M(10 THEN DATES${I#8~7,1#8-7)="0":
DATE$(1#8-46,1#B8-6)=8TR$(M):60OTO 270
265 DATES$(1#8-7,1#8-6)=8TR$(M)
270 IF DC10 THEN DATE$(1%8-5,I#8-5)="0")
DATE$#(I#8-4,1+8-4)=5TR$(D):60T0 280
275 DATES$(1%8-5,1#8-4)=STR$ (D)
280 DATES$(I1#8-3,1#8)=STR$(Y):RETURN
300 C=PEEK(83):1R=PEEK(B4)!
REM THIS SUBROUTINE IS USED IN LIEU OF INPUT STATEMENTS
301 TRAP 301:Q0%="":POSITION C,R:PRINT BL#;BL$:Y=1)5=32
302 POKE 744,255:4=0:POSITION C+Y-1,R:PRINT "{CTRL E}";
303 IF PEEK(53279)=3 THEN 312:
REM ON OPTION KEY,CLEAR MEMORY AND GO TO MENU
304 IF PEEK(7464)=255 THEN 303
305 BET #5,A:IF A=133 AND Y<{>1 THEN 310
306 IF A=126 THEN Y=Y-(Y>1)10$=0%(1,Y):POSITION C+Y,R:
PRINT " ":B60T0 302
307 IF A¢32 OR A>124 OR (A$="NUM" AND (A(48 OR A>37) AND A(>44) THEN 302
308 Q$#(Y)=CHR$(A):POSITION C+Y-1,RIPRINT CHR$(A):IF Y=1 THEN S5=A
309 y=Y+1:60T0 302

310 POKE ADR(Q#%),S:PRINT CHR#(126):1F A$="NUM" THEN Ni=VAL(Q%):A$=" !
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3l
312
314
315
320

322
325

330
335

336
340

345
3464

347

3595
425

427
428

430
435
445
450

455
4460

443
363
370
371
972
374
375
970

980

990

1000
1095
1005
1010
1015
1020

1030
1040
1050
1060
1070
1080
1085

RETURN
PRINT "{BEEP}":CLR :GOTO 5005
PRINT "NAME OF FILE: "j
GOSUB 300:SsLEN(@$):11F S>0 AND §¢9 THEN 322
POSITION 2,21:PRINT "{UP,DELETE LINE,BEEP}FILE NAME MUST BE 1-8 CHARACTERS
LONG":POSITION C,Rt60TO 15
IF ASC(@$(1,1))¢45 OR ASC(Q$(1,1))>90 THEN 33&
FOR Y=2 TO LEN(@$):5=ASC(R$(Y,Y¥)):
IF (S5¢&5 OR S»90) AND (S5¢48 DR S»57) THEN POP :60TO 335
NEXT Y:ACT$="D:":ACT$(3)=Q$:ACTS(LEN(ACT$)+1)=". IRR":RETURN
POSITION 2,21:PRINT "(UP,DELETE LINE,BEEP}NAME MAY CONTAIN UPPER CASE
LETTERS OR NUMBERS ONLY":POSITION C,R:60T0 315
POSITION 2,21:PRINT *(UP,DELETE LINE,BEEP}NAME MUST BEGIN WITH UPPER CASE
LETTER":POSITION C,R:GOTO 315
PRINT “INVESTMENT: $"j:GOSUB 344:F (I)=INT(-N1#100+0.5)/100s
MI=MI+F (1) :RETURN 345 PRINT "RECEIPT: $"y1GOSUB 34é:
F(I)=INT(NI*100 0.5)/100:PL=PL+F (I) tRETURN
PRINT “RECEIPT: $";:G0SUB 344:F(I)aINT(-N1#100+0.5)/100:MI=MI+F (1) tRETURN
A$="NUM":GOSUB 300:IF N1<{10000000 THEN POKE 84,22:PRINT "(UP,DELETE LINE}":
POKE 84 ,R+1:1RETURN
POKE 84,22:PRINT "{UP,DELETE LINE,BEEP}AMOUNTS CANNOT EXCEED 9,999,999":
POSITION C,R:GOTO 344 350 PRINT "DATE OF TRANSACTION: "j
S=PEEK (84) : G0SUB 240:1GOSUB 2460:RETURN
N=INT(N#100+0.5) /1001 2$=BL#(1,13) 1 N$=STR$ (ABS(N) )¢
IF N=INT(N) THEN N$(LEN(N }+1)=",00":G0TO 435
REM SUBROUTINE AT 425 JUSTIFIES DECIMAL AND INSERTS COMMAS
IN NUMBERS OVER 99.99
REM BEFORE JUMPING TO SUBROUTINE, CHANGE VARIABLE CONTAINING
NUMBER TO BE JUSTIFIED TO N
IF N#10=INT(N#10) AND N{100000000 AND LEN(N$)<=10 THEN N$(LEN(N$)+1)="0"
Z$(11,13)=N$ (LEN(N$)=2) sN$=N$ (1,LEN(N$)-3):L=(LEN(N$) -1)/3: DIST=3:PT=3
IF L<1 THEN 455
I$(11-DIST,13-DIST)=N$ (LEN(N$) -PT+1,LEN(N$)-PT+3):
1$(10-DIST,10-DIST)=","sL L-11DIGT=DIST+4:PT=PT+3:G0T0 445
DIST=DIST-4:PT=PT-3
TRAP 465:2%(9-DIST,9-DIST)=N$ (LEN(N$)-PT,LEN(N$)-PT):
DIST=DIST+1:tPT=PT+1:GOTD 440
POKE 85,20:PRINT Z$:RETURN
PRINT :POKE 85,7:PRINT "PRESS return TO CONTINUE"
POKE 764,255
IF PEEK(53279)=3 THEN 312
IF PEEK(764)=255 THEN 571
GET #5,A:IF A=155 OR (Y=100 AND A=42) THEN Y=0:RETURN
GOTO 570
PRINT :PRINT :POKE 85,10:PRINT “PRESS RETURN FOR MENU":
GOSUB 570:G0T0 5010
POKE 559,34:PRINT :PRINT "{BEEP} INVALID DATA ENTERED":60T0 970
PRINT "(CLEAR}":PRINT "THE INVESTOR: ";ACT$(3,LEN(ACT$)-4)1PRINTIRETURN
TRAP 1070:GOSUB 200:0PEN #1,4,0,"D1#.#"tPRINT :§=35:G05UB
tN=0:TRAP 1040:R M SUBROUTINE READS THE DISK
REM DIRECTORY AND LISTS ALL FILES WITH THE IRR EXTENSION
INPUT #1;@%:IF @%(11,13)<>"IRR" THEN 1010
DATES$ ( (N+1)#12-11, (N+1)#12)=Q$(3,14)
NaN+1:¥=(N/2=INT(N/2)) 1POKE 85,2+20%Y1PRINT Nj")"j:POKE B85,6+204Y3
PRINT @%(3,10)3¢ F Y=0 THEN POKE 85,19:PRINT "!"3:60T0 1010
PRINT :G0TO 1010
CLOSE #1:IF Y=0 AND N¢3& THEN PRINT
GOSUB 10951 IF N=0 THEN 1100
ACT$="D:":PRINT “ENTER NUMBER OF FILE TO LOAD: "j
MX=N1GOSUB 50
B$=DATES (N1#12-11,N1#12) s DATE$=" ":DATE$(960)=DATE$:DATE$(2)=DATES
FOR I=1 TO B:IF @$(I,1)¢>" " THEN ACT$(LEN(ACT$)+1)=a$(I,I)
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1090
1091
1092
THEN
1093
1094
1095
1100

1110

1130
1200
1210

12135
1220
1230

12335
1240

1250
1260
1270
2000
2010
2015
2020
2030
20335
THEN

2040
2045
2050
2043
2070
2080
2500

2510
2320

2530
2540
2580
2360
3010

3020
3030
3040
3080
30480

3070
3110
3115
3120
3300

NEXT T:ACT$(LEN(ACT$)+1)=",IRR":608UB 1200:608UB 990

FOR C=1 TO I-1:PL=PL+F(C)#*(F(C)>0) 1MI=MI+F (C)*(F(C}<0):NEXT C

PRINT "UPDATE OR REVIEW? ";:GOSUB 300:A$=0%(1,1):1F A$<>"U" AND A$¢D'RY
PRINT “(UP}";160TO 1092

PRINT "(UP,DELETE LINE}"jtIF A$="U" THEN 2000

60TD 3110

FOR C=0 TO StPRINT "(CTRL R "jtNEXT C1PRINT tRETURN

PRINT tPRINT "(BEEP}THIS DISK HAS NO DATA FILES FOR THIS PROGRAM.
PLEASE INSERT CORRECT DISK AND PRESS return.";

PRINT " PRESS # TO CREATE DATA FILES, option FOR MENU":

Y=100:160SUB 570 1120 IF A=42 THEN 4000

60TO 1000

TRAP 1220:0PEN #1,4,0,ACT$; =1

INPUT #13N:F (D) =N:INPUT #1;N:D(I)=N1INPUT #1;0$:

DATES (1#8-7,1%8)=@%, I=I+1; OTO 1210

REM READ RECORDS UNTIL AN END OF FILE ERROR

CLOSE #1:REM CLOSE I0CB ON ERROR--FILE NOW COMPLETE

IF PEEK(195)¢>134 THEN 1270:REM IF NOT END OF FILE ERROR,

IT MUST BE SOME THEIR ERROR

IF 1¢12 THEN N1=I-1:G0TO 1260

PRINT *(UP,DELETE LINE}"yI-1;" RECORDS AVAILABLE. UP TO 11 MAY BE VIEWED
AT ONE TIME. ENTER NUMBER OF RECORDS TO DISPLAY "j

MX=I-1:PRINT "(1 TO "yMX;"): ";:GOSUB 50

T=1-N1:RETURN

PRINT :PRINT “(BEEP}PROBLEMS WITH DISK DRIVE. ENTER AGAIN":GOTO 970
GOSUB 3010:PRINT "iNVESTMENT OR rECEIPT? ";

BOSUB 300:IF @§(1,1)¢>"I" AND @%(1,1)<>"R" THEN POSITION C,R:B0TO 2010
PRINT "{UP,DELETE LINE}";tIF @$(1,1)="I1" THEN GOSUB 340:60T0 2030
GOSUB 345

GOSUB 350

POKE 84,R+1:PRINT "(UP,DELETE LINE2}MORE REVISIONS";1GOSUB 175:IF Ag="y"
I=1+1

IF I>11 THEN T=I-10
GOSUB 990:1F A$="Y" THEN 2000

A$="G0"1GOSUB 3010:60SUB B01PRINT :PRINT “REVIEW OR MENU? ;

GOSUB 300:1A$=0$(1,1)1IF A${>"R" AND A$<>"M" THEN POSITION C,RiGOTO 2065
IF A$="R" THEN I=I+11GOSUB 200:PRINT ACT$(3,LEN(ACT$)-4)PRINT :60T0 3110
6OTO 5100

GOSUB 200:PRINT :PRINT :PRINT "INVESTMENT: “;:A$="NUM":

BOSUB 3001F (1)=-N1:D(1)=0tMI=F( )

PRINT "AMOUNT PER RECEIPT: "j;:A$="NUM":GOSUB 300:F (2)=N11

PRINT "NUMBER OF RECEIPTS "j1A$="NUM"iGOSUB 300:G=N1

PRINT :PRINT “INTERVAL OF RECEIPTS:":

PRINT "1) MONTHLY 2) QUARTERLY 3) ANNUAL “j:MX= :GOSUB 50:PRINT

N=1/12% (N1=1)4+0,25% (N{1=2) + (N{=3)

PRINT "RETURN AT END OF TERM:i "jtA$="NUM"1GOSUB 3001F (G+2)=N11PL=F (G+2)
FOR I=2 TO G+#1:F(I)=F(2)sPL=PL#F(2):D(I)=D(I-1)+NINEXT I1:D(G+2)=D(G+1)
TRAP 9B01G=D(G+2)18=1,0E+97160T0 3300

FOR J=T TO I-1+A$="GO":PRINT DATES$ (J#E-7,J#B=4);"/";

DATES$ (J#B-5,0%8-4) 5"/ ;DAT $(J#8-3,J%8);

POKE 85,14:1F F(J)<O THEN PRINT "INV.";:GOTO 3040

PRINT "REC.";

N=F (J) : GOSUB 425

IF PEEK(84)>13 AND J<I-1 THEN GOSUB 565:0SUB 990

NEXT J18=30:G0SUB 1095:PRINT * TOTAL INVESTED";:N=ABS(MI):

GOSUB 425:PRINT " TOTAL RECEIVED"j:N=PLiGOSUB 425

5=30:GOSUB 1095:R=PEEK (B4):A$=""RETURN

GOSUB 3010

PRINT "ENTER CURRENT VALUE $";:GOSUB 346:F (I)=N1sPL=PL+F (1)

PRINT "ENTER TODAY'S DATE: ";:GOSUB 355

PRINT :POKE 85,10:PRINT "ONE MOMENT PLEASE":FOKE 20,0
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3305 IF PEEK(20)=90 THEN POKE 559,01607T0 3315+10#%(5=1,0E+97):
REM POKE TURNS OFF SCREEN DISPLAY TO SPEED LP COMPUTATION

3310 GOTO 3305

3315 FOR J=1 TO [:M=VAL(DATE$(J#B-7,J%8-6)) 1DuVAL (DATES$(J#B-5,J%8-4));
Y=VAL (DATE$ (J#8-3,J#8) ) 1608UB 100

3320 D(J)=(DAYS-DAYO) /36S5:NEXT J1G=D(I)

3325 Ri=-1#(PLCABS(MI)) tR=(ABS (PL/MI)~1) /B:R2=ABS (PL/MI)# (PLYABS (MI))1

Ni=0yN2=0

3330 REM FOR FASTER EXECUTION. BUT WITH GREATER LIMITATIONS, DELETE LINE 3335

3335 IF 6<1 AND PL)>ABS(MI) THEN R2=(R+1)~{1/D(2))

3340 N=01FOR J=1 TO LiNsN+F(J)/((1+#R)~{D(J))) INEXT JIN2=N1iN1i=N}
IF N2=0 THEN N2 N1

3345 IF ABS(F(0)-R)(SE-04 AND N<SE-04 THEN PRINT "{(UP,DELETE LINE}"j:
POKE 559,34160T0 3390

3350 G=1:IF SGN(N2)=SGN(N1) AND N2<>N1 THEN G=ABS(N1/(N2-N1))1GOTO 3340

3355 IF N2<>N1 THEN G=(ABS(N1)-ABS(N2))/ABS(N1)

3340 S=G+111F NCO THEN R2=RiR=(R+G#R1)/S1F(0)aR2

3345 IF N>0 THEN Ri=RiR=(R+G#R2)/S:F (0)=R1

3370 GOTO 3340

3390 PRINT tPOKE 559,341PRINT "(BEEP}INTERNAL RATE OF RETURN: "
$INT(R#1000040.5)/100; "%":60TO 970

4000 GOSUB 200:1GOSUB 314:1=1:G08UB 340:1G0SUB 350:PRINT

4005 PRINT "return FOR MENU, * FOR MORE ENTRIES":Y=1001B0SUB 570

4010 IF A=42 THEN PRINT "(UP,DELETE LINE,UP,DELETE LINE}":GOSUB 200:Is2tT=11
PRINT ACT$(3,LENCACT$)-4) tPRINT 1GOTO 4015 PRINT 160SUB 80:
PRINT :GOTD 5100

5000 POKE 710,1601POKE 712,1481POKE 752,110PEN #5,4,0,"K:"

5005 DIM ACT$(15),F(120) ,DATE$(960),D(120) ,BL$(24) N$(13),18(14),
A$(9),0%(15),5 8)

5010 ACT$="";DATES$=" "1DATES$(9460)sDATE$1 DATES (2)mDATES IN$=" "y I$u" " Agntr Qgurs

5020 BL$=" ":BL$(23)=BL$1BL$(2)aBL$

5025 FOR I=1 TO 1201F(I)=0sD(I)=0sNEXT I

5100 PL=0:MI=01GOSUB 2001 PRINT 1PRINT *(1) DISPLAY DISK DIRECTORY":
PRINT "(2) CREATE DISK FILE"sPRINT " 3) RATE OF RETURN®

5110 MX=3:G0SUB 50

5120 ON N1 GOTO 1000,4000,2500

5790 DATA 0,31,59,90,120,151,181,212,243,273,304,334

Listing 2

3300 PRINT :PRINT "APPROXIMATE INTEREST RATE (%): ";:
A$="NUM":GOSUB 300:T=N1/100

3305 PRINT "UPPER LIMIT: ";:A$="NUM"1GOSUB 300:R2=N1/100:
IF R2<T THEN PRINT "UPPER LIMIT MUST BE HIGHER"150TO 3305

3307 PRINT "LOWER LIMIT (%): ";:A$="NUM":608UB 300:R1=N1/100:
IF R1>T THEN PRINT "LOWER LIMIT MUST BE LOWER":1GOTO 3307

3310 PRINT "(UP,DELETE LINE,UP,DELETE LINE,UP,DELETE LINE}":
POKE 85,10t PRINT "ONE MOMENT PLEASE":POKE 20,0

3315 IF PEEK(20)=90 THEN POKE 559,0:G0T0 3325+10%(S=1,0E+97):
REM TURN OFF SCREEN DISPLAY TO SPEED UP COMPUTATION

3320 GOTO 3315

3325 FOR J=1 TO ItM=VAL(DATE$(J*B8-7,J%8-6)):
D=VAL (DATE®¥(J*8-5,J%8-4)):Y=VAL(DAT $(J*8-3,J*8)):60SUB 100

3330 D(J)=(DAYS-DAYO) /365t NEXT J1G=D(I)

3335 RaT:N1=0:N2=0
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From Here to Atari

by Paul S. Swanson

SofToy

About a year or more ago, [ purchased a
copy of My First Alphabet, which
nicely supplemented material my
young daughter was learning from
Sesame Street. The alphabet and the
numbers through nine are no mystery
to her. She is now 2-1/2 and still enjoys
the program, but in looking for other
programs for her to try, I came across
SofToy, a product of Monarch Data
Systems, Inc. (P.O.Box 207,
Cochituate, MA 01778). The object of
this game is, like My First Alphabet,
teaching the letters. In SofToy,
however, a much different approach is
used.

The first of several levels in the
program teaches keyboard zones. Nine
pictures on the screen can be animated
by pushing a key in the corresponding
zone on the keyboard. An appropriate
sound accompanies the animation. For
example, the sound of the train whistle
accompanies smoke pouring out of the
smokestack. The next level uses the
same nine pictures with numbers,
performing the animation routine in
response to the corresponding number
key. :

The levels advance next to random
letters below each picture. At various
times, the screen lights up and makes
an easily distinguishable sound and a
new set of letters appears below the
picture. As with the numbers, the
pictures are animated in response to
pressing the corresponding keyboard
key. There are also two variations of
the numbers and letters schemes. One
is program mode, where you can enter a
string of letters or numbers, then hit
RETURN and the computer will play
the indicated pictures in that order.
The second variation is a match game.
Once the match game is set up, two
pictures, one at a time, will animate.
The object is to press the keys, in the
same order, which correspond to those
two pictures.

In contrast to My First Alphabet,
SofToy is a much easier program for a
preschooler to master. There are no
wrong buttons on the computer at all.
On My First Alphabet, SYSTEM RESET
will cause a reboot and the function
keys are used to display and control a
menu of selections, requiring reading
on the part of the operator. SofToy has
no menu. The only words on it really
don't have to be read in order to operate
the game and the screens indicate
which mode the game is in much more
obviously than does My First Alphabet.

Printing

I recently acquired an Atari 1027 letter
quality printer. Although I reviewed it
when I announced the new Atari
product line, I have now had some
practical hands on experience with it.
The printer is produced by Atari and
the list price is $349.95. In contrast to
dot matrix printers, this 1027 is very
small - barely enough room to
accommodate the paper. It is about the
same width as my Epson MX-80, but
only half as deep and about 3/4 as high.
I found this to be a convenient feature.
The printer can be placed almost
anywhere. No longer does a large
supply of continuous form need to be
placed under the printer, with enough
room for long listings to scroll off onto
the floor behind it. The 1027 is
designed for single sheets, so no room
for paper is really required at all. T use it
with continuous form, ripping the
sprocket holes off so that the paper will
fit. Single sheets tend to slip when the
end of the sheet gets past the initial
rollers, which isn’t a problem with the
continuous form. The printer is very
slow, which is a drawback in many
ways. 1 will admit that part of the
satisfaction of this new acquisition is
that I also have the faster Epson printer
for listings and drafts. However, for
occasional use, this very inexpensive
letter quality printer is a printer worth
considering.

The Atari 1027 printer produces
good quality output when used within
its limitations. In addition to the
problems with slipping when using
single sheets, I have also had problems
with mailing labels. If the paper is too
heavy, the surface is too soft for the
printer and I have yet to discover any
adjustment to compensate, so mailing
labels didn't work. Many of the letters
simply didn’t legibly print. The printer
is excellent for letters, reports and
anything else that requires letter width
paper, which may be ideal in places like
a college or university for use in word
processing, producing the multitude of
written work required.

New Topics

Many of the topics covered in this
column are based on letters received. If
you would like to see any particular
topic covered in this column, send a
letter to me or, if you have a modem on
your computer, you can leave it as a
message on Nite Lite or in the Atari
World section of the Outpost, which is
at [617] 259-0181.

- e
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A One Year Subscription
Brings You 12 Issues With:

Over $500 of Programs for your Home, Business, Education
and Entertainment. Complete Program Listings with
Instructions.

Comprehensive Articles that show what each program does,
howto use it and how to type it into your Apple, Franklin ACE or
other Applesoft-compatible computer.

Regular Features for the Beginner and Expert.

On The Scene
The Latest New Software/Hardware Releases.

Products! Inside and Out
Comprehensive Product Reviews.

Education Corner
Programs that help make Learning Fun.
Tips ‘N Techniques
Little known programming Tricks you can Use.
Disassembly Lines
An Expert reveals the mysteries of Applesoft.
Utilities
Superchargers for Basic, DOS, Printing, and More.
Games
Arcade Fun you can Type and Run.
Note
O Domestic U.S. First Class subscription rate is $51.95

O Canada Air Mail subscripton rate is $59.95
O Outside the U.S. and Canada Air Mail subscription rate is §89.95

Alipayments mustbe in U.S. funds drawn on a U.S. bank.
©1983 by MicroSPARC Inc. All Rights Reserved.

Apple? is a registered trademark of Apple Computer, Inc.
ACE®is a registered trademark of Franklin Computer, Inc.

Raise your Apple’s IQ

o
Try a NIBBLE!

Here’s what some of our Readers say:

O “Certainly the best magazine on the Apple!”

O “Impressed with the quality and content.”

O “Programs remarkably easy to enter.”

O ‘T'll be a subscriber for life!”

O “Your service is fantastic . . . as a matter of fact, I'm
amazed!” )

Try a NIBBLE!
NIBBLE is focused completely on the Apple and
Applesoft-compatible computers.

Buy NIBBLE through your local Apple Dealer or subscribe now
with the Coupon or Order Card in this issue.

You’ll want Back Issues Too!

Here are some examples of programs you can get:

The Investor—Stock Tracking, Reporting, and Graphing.
Recipe Box—Kitchen/Menu Management made Fun.

The Librarian — Auto Logging and Retrieval of your Disks.
Designer/Illustrator—Art/Design Creation and
Composition with Graphics.

Machine Language Editor— Quick and Easy Aid for Typing
and Changing M/L Programs.

And Much . . . Much More!
NIBBLE will become a permanent part of your Reference
Library. Discover why 95% of NIBBLE Readers save every issue!
Join more than 120,000 Apple/Ace users who say:
“NIBBLE IS TERRIFIC!”

SUBSCRIBE NOW AND SAVE $12.00 OFF THE COVER PRICE!
r L5 N B B 3 ] R 0 | |

nibble =

We accept Master Charge & Visa

Box 325, Lincoln, MA 01773 (617) 259-9710

I’ll try nibble!

Enclosed is my $26.95 (for 12 issues)

(Outside U.S., see special note an this page.)

O check 0O money order [ bill me (U.S. only)

Your subscription will begin with the next issue published after receipt of your
check/money order.

Card # Expires

PLEASE PRINT CLEARLY

Signature

Name
Address
City
State Zip

'

L----------J
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Frederick J. Genett

Requirements:
‘Build-it-yourself’ A/D converter
Any microcomputer with a
parallel port

Perhaps you are an old pro at bridging
the gap between the analog world we
live in and the digital domain inhabited
by your microcomputer. Or perhaps
you are like the rest of us, a little
hesitant about plugging things into the
back of your computer. The selection
of A/D converters is confusing at best.
One must consider such things as
resolution, speed, accuracy, cost and
ease of interfacing.

Recently a chip has been introduced
onto the market which should lessen
the nightmare of A/D selection for
most applications. This chip, National
Semiconductor’'s ADC0820, boasts 1.2
microsecond maximum conversion
time, + 1 LSB total unadjusted error,
35 milliwatts typical power
dissipation, and an 8-bit parallel, bus
compatible output. A couple of years
ago an A/D converter exhibiting
similar characteristics would cost

_ about two hundred [$200) collars. The

ADCO0820 presently sells for about
fifteen dollars in single unit quantities.

Construction

The beauty of the ADCO0820 is
exemplified in the ease with which it is
interfaced. The circuit in Figure 1 has
been used with both the PET and

30

VIC-20 computers and can in fact be
connected to any computer having a
latched data bus. Power can be supplied
externally, from pin 2 of the cassette
port or, in the case of the VIC-20, from
pin 2 of the User Port.

In the circuit of Figure 1, Vref + is
tied to 5 Vdc and Vref- to ground. This
will provide counts of 0 and 255 for Vin
equal to 0 and 5 volts respectively. If,
however, your application requires a
full scale voltage less than 5 Vdc or a
count of 0 to be given for a Vin offset
from ground, Vref+ and Vref- can be
adjusted accordingly.

Circuit construction can be printed
circuit, wire wrap or point-to-point
wiring. If wire wrapping is used,
hookup wire should be soldered from
the analog input signal to Vin.
Whichever method is used, this
connection should be kept as short as
possible. Finally, since, the ADC0820
is a CMOS device, care should be taken
to avoid static electricity.

Software

Listings of the machine language loader
routines are shown below for a variety
of microcomputers. These represent
two programs. Each program will load
the machine code into the top of
memory and move the top of memory
pointer down appropriately. An
assembly code version of each program
is provided for the PET. These can be
easily modified to run on other
6502-based systems and, with some
work, 6809-based systems as well.
The first program, USR, will
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perform an analog to digital conversion
and return the converted value via the
USR command. Typical usage would
be:

10 GOSUB 60000
20 PRINT USR(1)
30 GOTO 20

The second program, BUFFER, will
sample and store into a buffer 256
consecutive data points. This second
routine is very useful for capturing’
spontaneous, non-triggerable signals.
Three variables have been reserved for
used with this program. They are NEM,
BUF and THRESH. NEM, standing for
New End of Memory, marks the start of
the machine language routine. BUF is
the beginning of the buffer where
conversion data is stored, and THRESH
is the address of the threshold value
which must be exceeded before any
data will be stored. Typical usage for
this program would be:

10 GOSUB 6000

20 POKE THRESH,50
30 SYS NEM

40 FORI=0TO 256

50 PRINT PEEK(BUF +1)
60 NEXTI

70 GOTO 30

Keep in mind when using either of
these programs that the top of memory
will be moved down and new machine
code deposited everytime the loader
subroutine is called. Therefore, unless
you call this loader only at the
beginning of your program, you will
soon be greeted with ‘OUT OF
MEMORY ERROR'.

Conclusion

1 hope I've shared some of my
enthusiasm for this new A/D
converter. We have been using them for
about six months now and haven’t run
into a single problem. Most
applications have been as data
collectors in college laboratories,
although I can easily imagine such
applications as voice/music digitizers,
solar controllers or even automotive
efficiency monitors. Should anyone
discover a unique use for the

ADCO0820, I hope you'll share your
experiences with the rest of us.

paztment of Chemlcal
of Rochester E
epartment of Chemical Eg,
..'201 Gavyett Hall; River Campus f,
;'j’Rochester NY: 14627 : :
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Figure 1

60030 ¢+ REM #+ NICRO, FEBRUARY 1984, 449 #H
60060 NEM=PEEK (35);256#PEEK (56)-313

60070 BUF=NEM+39 : THRESH=NEM+29

60080 X=INT(NEM/236): Y=NEM-256#X

40090 POKE 56,% : POKE 52,X : POKE 33,Y : POKE 51,Y
60100 FOR I=0 70 51

40110 READ D: POKE NEM+I,D

60120 NEXT 1

60130 X=INT(BUF/256): FOKE NEM+46,X: POKE NEN#43,BUF-256%X

60140 RETURN

40150 DATA 120,169,0,141,18,145
60160 DATA 170,173,28,145,9,224
40170 DATA 141,28,145,168,152, 141
60180 DATA 28,145,41,223,141,28
60190 DATA 145,173,16,145,201,5
60200 DATA 144,240,152,141,28, 145
40210 DATA 41,223,141,28,145,173
80220 DATA 16,145,157,0,48,232
80230 DATA 208,238,88,9

PET
USER PORT
GND ZA]C_
B8
CA1
. ADC0820
PAO © D80
1
Vp———— AV,
PAT > > oe1 " n
3 4 20
PA2 o~ D82 Ve *sv
PA3 O ~ 083 v L2
ref + J_Q‘ 47
H 14 19 T T~
PA4 DB4 Cref __|_
J 15 o
PAS DBS 0 ™
K 16 GND —A GND
PA6 D DB6
1
L 17 Veet—
PA7 DB7
&0
ce2 o S
N
GND
Note - an the VIC-20, CA1-PA7
are replaced by CB1-PB7
Listing 1. USR Program: VIC Version

69900 : REM #* MACHINE LANGUAGE LOADER ROUTINE ##
60010 : REM #% TO PERFDRM AN A/D CONVERSION  ##
60020 : REM #& YIA THE USR COMMAND FOR THE H

60030 : REN # VIC-20 H
60040 : REM ## BY F. J. BENETT 8/1/83 H
40030 : REM #+ MICRO, FEBRUARY 1984, 449 H

60040 NEM=PEEK (55) +256#PEEE {56)-28
40070 X=INT(NEN/256) : Y=NEN-254%)
60080 POKE 56, : POKE 52,% : FOKE 2,X
40090 POKE 55,Y : POKE S1,Y : POKE 1,Y : POKE 0,76
40100 FOR 1=0 T0 27

40110 READ D:POKE NEN+I,D

40120 NEXT 1

40130 RETURN

60140 DATA 169,0,141,18,145,173

60150 DATA 28,145,9,244,141,28

40160 DATA 145,81,223,141,23, 145

40170 DATA 173,16,145,168,169,0

40180 DATA 32,145,211,9

Listing 3. USR Program: PET Version
60000 : REM #+ MACHINE LANGUAGE LOADER ROUTINE ##
60010 : REM #+ TO PERFORN AN A/D CONVERSION  ##

50020 1 REM ## VIA THE USR COMMAND FOR THE 3]

40030 : REM ## PET 4.0 ROM 13
60040 : REM ## BY F, J. GENETT 8/1/83 H
60050 : REM #+ NICRO, FEBRUARY 1984, 69 H

60060 NEN=PEEK (52) +256#PEEK (53)-28
60070 X=INTINEN/256) : Y=NEN-256+
40080 FOKE 53,X : PIKE 49,% : POKE 2,X
40090 POKE 52,Y : POKE 48,Y : POKE 1,Y : POKE 0,74
40100 FOR 1=0 T0 27

40110 READ D:POKE NEM+I,D

60120 NEXT 1

60130 RETURN

40140 DATA 169,0,141,67,232,173

40150 DATA 74,232,9,244, 141,76

60160 DATA 232,41,223,141,76,237

60170 DATA 173,79,232,168,169,0

40180 DATA 32,188,196,96

Listing 2. Buffer Pragraa: VIC Version

60000 : REM ## MACHINE LANGUAGE LOADER ROUTINE ##
60010 : REM ## TO SAMPLE AND STORE 256 H
40020 : REM *# CONSECUTIVE DATA BYTES H
40030 : REM #% WRITTEN FOR THE VIC-20 £
40040 : REM ®+ BY F. J. BENETT 8.1/83 H

Listing 4. Buffer Progras: PET Version

60000 : REM #+ MACHINE LANGUASE LOADER ROUTINE ##
40010 : REM #* TO SAMPLE AND STORE 254 #H
60020 : REM #+ CONSECUTIVE DATA BYTES H
60030 « REM #* WRITTEN FOR THE VIC-29 H
60040 : REM ## BY F, J. GENETT 8.1/83 H

40050 : REM #+ MICRO, FEBRUARY 1984, ¥49 ¥
60060 NEM=PEEK1{52)+256#PEEK (53) 315

60070 BUF=NEN+39 : THRESH=NEM+29

60080 X=INTINEM/254): Y=NEM-254%X

60090 POKE 33,X : POKE 49,% : POKE 32,Y : POKE 44,Y
60100 FOR I=6 70O 31

(continued)
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SOPHISTICATED TELE-COMMUNICATION IS HERE

60110 READ D: POKE NEM+1,D

THE COMMUNICATOR 80120 NEXT I
for 4.0 Commodore Computers 40130 X=INTIBUF/256): POKE NEM+46,X: POKE NEM+4S,BUF-256#X
JIM STRASMA'S REVIEW: 60140 RETURN
“THE BEST TERMINAL PACKAGE I'VE SEEN YET" 60150 DATA 120,169,0,141,47,232
By April 1 (maybe sooner) it Will Be Even Better 60160 DATA 170,173,76,232,9,224
SPEED)S(SJF‘TIOX%%O'? BAUD 60170 DATA 141,76,232,168,152,141
TRUE CTRL KEY (we do our own keyboard scan) 69180 DATA 76!232’“'223l“ll76
THE HARDWARE — A printed circuit board; easily instalied in the CBM. it uses 60130 DATA 232,175,79,232,201,3
no CBM connectors; gives a serial port witI:l true RS232C standard. ) 60200 DATA 144124()!!521“1!761232
THESOFTWARE - @ . ADM 3 . 60210 DATA 41,223,141,76,232,173
l“;'elev?deo 950.1 Or choose‘:rglgr\‘ﬂwo mo'sdel for use with ggg :r:d \;:; 60220 DATA 79 1 2321 157 ,0 y 48 1232

computers. 60230 DATA 208,238B,B8,94

— Runs coresident with BASIC programs; lets BASIC
programs and program on host computer communicate to develop real-
ly sophisti [ ication and control capabilities.

— The prugram is on RAOM at either address; no disk l[oadin . . a :
required. Uses only 512 bytes of RAM; will relocate ilsaﬂamundanyothegr Listing 5. USE Progras fisseably PET Version
machine language program at top of memory.

- Will upioad and download and run BASIC programs. With BASIC

program will upload and download standard data files. 100 page manual Ug'{a Aq n(p ]H]T LDA iS(H‘ ; SET DDRF\ F(]R INFUT
gives program listing for BASIC programs. - - . ) -
Excellent text editor cesigned to work with THE COMMUNICATOR 033C 8D 47 E8 5Th $E843
THE C('?MQALEJCI;!:CAT(g?O 8200 033F AD 4C EB LDA $EBAC ; PULL LBZ HIGH
ext Editor ceam .
1200 baud modems begqinning at low, low $385, and even less when purchased !',"’4’! "'9 EO URA #‘EU
with THE COMMUNICATOR 0344 80 4C EB STA $EBAC
AMPLIFY, INC. 0347 29 OF AND #$DF  ; PULL CBZ LOW
2325 Macbride, lowa City, lowa 52240 319-337-8378 4345 80 4T EQ 5TA $EBAC
1 trademarks Adds Regent, inc., Lear Liegier, Inc., Televideo Systems, Inc. 034C AD F 3 LDA $EBAF FERD [DNVERE\IDN BYTE
034F AB Tay . LOAD CONYERSION BYTE
0350 A9 00 LDA #6065 INTO FLOATING
L. |
0333 20 BC C4 JSR $CAEC ; POINT ACCLMULATOR
0355 &0 kTS : RETURN FROM SUBROUTINE
isting &. BUFFER A bly PET Versi
C64-FORTH/79 Listing &. BUFFER Program Asseably PET Version
fol:ltel’vlza(?odnimgﬁc(’)\;:d64 9334 78 INIT 5ER 1 DISABLE INTERRUPTS
0338 A7 40 LLA #¥00 3 SET DDRA FOR INPUT
Cé64-Forth/79™ for the Commodore 64-$99.95 0330 B 43 E8 STA $E843
¢ New and improved FORTH-79 implementation with A - - N
extensions. (340 AR TR
® Extension package including lines, circles, scaling, 0341 &D 4C ES LOA $EB4C :; FULL CBZ? HIGH
windowing, mixed high res-character graphics and sprite 0344 09 EO ORE B$EQ )
graphics. - i . -
o Fully compatible floating point package including (345 80 4C EB STh $EBAC
arithmetic, relational, logical and transcendental functions. 0349 AB TaY 1 STORE PCR IN ¥ EEG.
e String extensions including LEFT$, RIGHT$, and MID$. ey Ty . OCFA) BPD
o Full feature screen editor and macro assembler. ?3‘“\ 78 - THRSH T‘iﬁ ! RE:'F'L!: EEE-;
® Compatible with VIC peripherals including disks, data set, 034B @0 4L £8 STA $EBAC ; PULL CH2 LOW
modem, printer and cartridge. 034E 29 DF GND B5DF
¢ Expanded 167 page manual with examples and application 0350 40 4C E3 5TA $EBAC
screens. i . I
¢ “SAVE TURNKEY” normally allows application program 0333 AD 4F EB LD# $EB4F 3 READ COMVERSION BYTE
distribution without licensing or royalties. 0354 C9 05 CHP #%05 ;3 WAIT UNTIL INPUT
(Commodore 64 is a trademark of Commodore) 0358 96 FO ECC THRSH ; EYCEEDS THRESHGLE
TO OED[I':R 0358 98 BUFF  TYA 1 RECALL PCE
-Disk only. R . T i . n
-Check, money order, bank card, COD’s add $1.65 0338 ?D 4C E8 %Tf" $EB4L- i PULL CBZ LOW
-Add $4.00 postage and handling in USA and Canada 033E 29 DF AND #40F
-Mass. orders add 5% sales tax 3460 ED AC E8 STH $EBAL
-Foreign orders add 20% shipping and handling . . . BCAT FOHUERSTAN Ty
-Dealer inquiries welcome 9363 AD 4F EA Lo $E84F i READ CONVERSIUN BYTE
03646 90 00 30 STA $3000,1  FILL BUFFER
PERFORMANCE MICRO PRODUCTS 0369 E8 I3 j BUP FOINTER AKE
)36A D0 EE ENE BUFF  ; EXIT IF BUFFER Fitl
770 Dedham Street — o
Canton, MA 02021 YrsA 036C 58 CLI ; ENABLE INTERRUPTS
(617) 828-1209 — 4360 40 RIS : RETURN FROM SUBROUTINE
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Adding

Computer Senses
to Your Micro

by Andrew Cornwall

Requirements: i
Any microcomputer with

at -least one input line

under program control.

Ed Note: Versions for the Atari,
Color Computer and Apple can be
found at the end of the article.

This article is an extension of notes I
took while experimenting with adding
simple sensing devices to the user port
of my PET. In a very limited way these
devices give the microcomputer senses
of feeling, balance, sight, temperature,
and hearing. Since the PET, VIC and
C-64 have similar user port logic, the
information in this article applies
directly to all of these Commodore
microcomputers. In fact, the parallel
port is so general that very little effort
is required to adapt these devices and
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programs to almost

microcomputer.

any

USER PORT FUNDAMENTALS

Figures 1la, 1b, and lc show the
location of the user port on the PET,
VIC, and C-64; Figure 2 shows the pin
configuration. Note that the user port
pins are on the bottom of the circuit
board. The pins on the top serve other
functions. Connection to the user port
can be made by means of a 24 pin (12
top and 12 bottom) socket, with wires
soldered to the appropriate lugs. It is
not advisable to attach wires directly to
the printed circuit board. The
individual experiments described
below involve pins ‘C’ and 'N’.

A description of the full capabilities
and utilization of the user port is
beyond the scope of this article. It is
sufficient here only to explain how the
user port operates for parallel input.

To activate the input mode the data
direction register [a special memory

MICRO

location] has to be POKEd with the
value =zero. This tells the
microcomputer that all of the parallel
pins of the user port are to be inputs.
Although each pin may be individually
programmed as either input or output
depending on the POKE value, it is
convenient to make all the parallel pins
serve as inputs for discussing these
experiments. The data direction
register can be accessed at the
following memory locations:

Data Direction Register
Memory Address
PET 59459 decimalE843 hex
VIC 37138 decimal9112 hex
C-64 56579 decimalDDO03 hex
{POKE with zero]

Once this register is set it need not be
reset unless a change in input/ output
mode is desired, or if the computer is
turned off. ,

In the input mode, the user port can
be thought of as a special location in
memory whose value is controlled
from outside the microcomputer. The
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value of this memory location can be
found out by a PEEK command. The
user port memory locations are:

Parallel User Port
Memory Address

PET 59457 decimalE841 hex
VIC 37136 decimal9110 hex
C-64 56577 decimalDDO01 hex

(Note: Each address is 2 less than the
corresponding Data Direction Register
Memory Address)

Like all memory locations there are (as
many as| eight bits, with the value of
each bit [zero or one| controlled by a
corresponding pin on the user port.
Nominally each input bit is ‘high’,
corresponding to the voltage on the
user port pin which is maintained
internally by the interface adaptor chip
at +5 volts. With all pins high, the
value of the user port memory location
is 255 decimal, FF hex, or 11111111 in
binary. The way to change this value is
to force the voltage on one [or more] of
the pins to go somewhat below one (1)
volt.

To see how this works attach wires
(each about two feet long) by means of
a connector to pins N and C and run the
following program:

10 Y = 59459 :REM FOR PET
(use: Y = 37138 FOR VIC)
(use: Y = 56577 FOR C-64)

20 POKE (Y+2),0 :REM SET

INPUT

30 PRINT PEEK(Y) :REM READ
INPUT

40 GOTO 30

A column of ‘255’ should scroll down
the screen. Now touch the bare ends of
the two wires together. The value on
the screen should change to 254,
indicating that pin C has been shorted
to pin N, which is input ground. In
binary 254 is 11111110, and pin C
controls the least significant bit of the
parallel user port. Shorting a parallel
input pin to ground does not cause any
damage to the interface adaptor chip:

FIGURE 2
PIN CONFIGURATION

TooououoRlaooow
adecdefhijiklmn

(bottom of board)

parallel pins c through 1
input ground pin n (or a)

other pins:
d: cal on FET; cbl on VIC
m: ch2

FIGURE 1
LOCATION OF USER PORT

A) PET
// : .
USER
PORT
B) VIC C) C-64
USER USER
PORT PORT
— QO == —T =N = I e X R e T) e
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this is the way it is meant to operate.
Sensing Citcuits

The circuits described below are simple
and inexpensive. Where possible, the
parts have been identified with RADIO
SHACK catalog numbers, although
substitute parts with approximately
the same electronic characteristics
should work just as well.

A unique feature of these circuits is
that they are entirely powered from the
parallel user port. Maximum current
from this power source is extremely
small, in the order of 0.5 milliamps for
the PET, 1.0 for the VIC, and .75
milliamps for the C-64.

All circuits except the ‘Computer
Ear’ work with the same base
demonstration program, listed below.
Line 50 changes to provide an
appropriate message for each circuit.
Also, in two circuits the test condition
in line 40 is subject to change from 255
to 254.

BASIC Demonstration Program

20 Y = 59459 :REM FOR PET
(use: Y = 37138 FOR VIC)
{use: Y = 56577 FOR C-64)

30 POKE (Y +2),0 :REM SET

INPUT
40 |IF PEEK (Y)=255 THEN 40
50 REM RESERVED FOR
MESSAGE
60 GOTO 40
MICRO

I FEEL PRESSURE

The pressure sensing device is a
microswitch [Radio Shack #275 016].
This is a compact switch requiring very
little force to activate. The circuit,
shown in Figure 3, merely shorts pin C
to pin N when the switched is closed. If

FIGURE 3
PRESSURE SENSOR

MICROSWITCH

> N\

a switch has more than two lugs, those
corresponding to ‘normally open’ and
‘common’ should be connected to the
user port. Otherwise operation of the
program will be reversed or not work at
all. Program line 50 becomes:

50 PRINT “Telr]l
PRESSURE”

FEEL

I'M OFF BALANCE

This is another switch activated
circuit. The switch is a mercury
position sensor {275 025], consisting of
a small drop of mercury in a miniature
case. When the switch is held level the
mercury rests in the center of the case’s
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base, making contact between two
electrodes. If the sensor is tilted, then
the mercury slips off the electrodes and
the connection is broken. The switch is
‘on’ when it is level, ‘off’ when tilted.

FIGURE 4
BALANCE SENSOR

NERCURY POSITION S¥1TCH

> \

A circuit diagram for the position
sensor is shown in Figure 4. Program
lines 40 and 50 are:

40 IF PEEK (Y)=254 THEN 40
50 PRINT “‘[cIr]’M OFF
BALANCE”

The test condition in line 40 is changed
to reflect the normally closed condition
of the position sensor when level. I
found that my sensor was very
sensitive, only indicating level within a
narrow range of positions.

I SEE LIGHT

This circuit is a little more complicated
than the previous two. It uses a
phototransistor (276 130] as a light
activated variable resistor. A 5K f{or
5,000] ohm variable resistor [or
potentiometer or trim pot) is added for
sensitivity control.

The resistance of the
phototransistor becomes lower as more
light enters through the top of its case.
When connected to the user port, the

phototransistor will cause the interface

adaptor chip’s pin voltage to decrease
as the amount of light increases. With
sufficient light, pin voltage will drop
below the low-condition threshold.
The addition of a variable resistor
allows for sensitivity adjustment.
There are two ways to connect the
variable resistor, shown in Figures 5A
and 5B, one for low and the other for
high level light conditions. In either
case, I found the light detection
capability to be quite good, able to
respond to small changes in lighting,
such as a shadow cast over the
phototransistor. Program line 50 is:

50 PRINT “[clr]l SEE LIGHT”
No. 69 - February 1984
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I'M GETTING WARM

This circuit also relies on a sensing
device that changes resistance. In this
instance the device is a thermister
which responds to changes in
temperature. The thermister's
resistance decreases with rising
temperature. Thermisters are available
in a wide variety of types and
characteristics. 1 used a junk box
thermister similar to a Fenwal JA35]1,
which is a small wafer thermister
having resistance of 5k (5,000} ohms at
25 degrees celsius (77 degrees
Fahrenheit|.

When connected to the user port, a
normally ‘cool’ thermister should
cause the pin voltage to be high. As the
temperature increases (e.g., warming it
with your fingers) pin voltage will drop
below the low-threshold value.

The circuits for the temperature
sensor are shown in Figures 6A and 6B.
Again, there are two options for wiring
the 5k ohm variable resistor as a
sensitivity control, one for high
temperature and another for low
temperature operating range. Program
lines 40 and 50 become:

40 IF PEEK(Y)=255 THEN 40
50 PRINT “[cIr]I’'M GETTING
WARM”

When working with a thermister for

critical temperature applications, let
the thermister operate for several
minutes before making the final
sensitivity adjustment.

I HEAR A NOISE

This circuit senses the presence of
audio energy. It is not sophisticated
enough to interpret sound, but it will
tell if a sound is being made within the

range of ‘hearing’ of the computer. I
like to refer to this circuit as the
‘"Computer Ear’’.

The Ear's circuitry, as shown in
Figure 7, consists of a crystal
microphone {270-095), two transistors
arranged as a Darlington pair, and a 5k
ohm potentiometer. The ' sensing
device is a microphone which generates
a small voltage in relation to the sound
energy it receives. This circuit may be
thought of as working in a way similar
to the light and temperature detectors,
aabove. The transistors are needed to
amplify the small voltages produced by
the microphone and to convert these
into a change in resistance as seen by
the user port. The potentiometer
provides for sensitivity control. In
addition to these parts, there is bias
resistor which seemed to work equally
well in range of 1 to 10 megohms {1
million to 10 million ohms], and a
small capacitor to suppress a tendency
for the circuit to oscillate with the user
port.

Detecting sound can be tricky since
sound energy is in waves and sampling
of the user port is periodic and nearly
instantaneous. For a sound to be heard,
a PEEX has to occur at the same time
that a sound wave strikes the
microphone with enough energy to
affect the user port.

To obtain better sound capture I
mounted the microphone at the inner
apex of a six-inch heavy paper cone.
This improved the sensitivity of the
microphone, but made it more
directional. Another equipment
consideration was to use transistors
(general purpose, small signal, NPN
type} with fairly high beta [or gain)
factor {about 150 Hfe].

The real improvement in sensi-

FIGURE 7
SOUND SENSOR
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tivity, however, occurs from using a
WAIT statement to PEEK the user port.
I am grateful to Ken Beverley of the
Nova Scotia Commodore Computer
Users Group for advising me to use this
command. The advantage of this
statement is that it examines the user
port at a very rapid rate, thereby
increasing the chance of sampling at
the high point of a sound wave. The
following program shows the use of the
WAIT statement for the Computer Ear.

20 Y = 59459 :REM FOR PET
(use: Y = 37138 FOR VIC)
(use: Y = 56577 FOR C-64)

30 POKE (Y+2),0 :REM SET

INPUT

35 WAIT Y,1,255

40 PRINT“I HEAR A NOISE”

50 FORJ=1TO 1000: NEXT J

60 PRINT [clr]

70 GOTO 35

In this program the WAIT statement
will continue rapid examination of the
user port so long as the value of the port
remains at 255. As soon as there is a
noise the port value goes to 254, the
program is allowed to continue, and the
message will be printed temporarily.
The sensitivity of the computer ear
will vary from one microcomputer to
another depending on the personality of
its input port chip. I have found the
computer ear to be reasonably sensitive
on my PET, less sensitive on my son’s
C-64,, but remarkably sensitive on
another PET and a friend’s VIC.
Chances are that it will work fairly
well on most PETs, VICs, and C-64s.

CARRY ON

These are demonstration circuits, but
they can be easily extended to use a
PET, VIC, or C-64 to monitor a variety
of sensory conditions. More than one
device can be connected to the user
port at one time by attaching each to a
different parallel input pin. In most
cases, change in status of an individual
sensor can be detected by means of
AND statements to decode the parallel
port value for each pin.

Adding computer senses to other
computers involves essentially the
same steps as those for the Commodore
computers. The major differences lie in
the location and/or characteristics of
the parallel I/O device. The
information given here was obtained by
examining the ATARI and CoCo
manuals. I have NOT had a chance to
test them, so consider it reference
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material that should at least get you
going in the right direction, and might
(Murphy’s Laws aside| even work!

ATARI

The Atari has a PIA located at addresses
$D300 to $D31F. This is a 6520, which
while similar to the 6522 used in the
Commodore, has a few differences. The
direction of each bit in the DATA
register [input or output| is set in a
manner quite different from the
method of the 6522. Instead of having
an entire register address dedicated to
the direction register, as in the 6522, a
single bit in a CONTROL register
changes the meaning of the register at
$D300 from DATA to DIRECTION
information. If bit 2 ($04) in $D302 is
set to 0, then the register at $D300 is
open for modification as the
DIRECTION register. Bits in $D300 set
to 0 become input, bits set to 1 become
output. No input or output is possible
at this time. When bit 2 at $D302 is set
to 1, then the register at $D300
becomes a normal DATA register. The
BASIC Demonstration program
becomes:

This I/0 device is connected to the
Atari Controller Jack number 1 as data
bit 0. You should be able to connect the
experimental devices to this location.
Connect C to pin 1 of controller jack 1.
Connect N to pin 8 of the controller
jack 1.

Note: Lines 30 to 36 may not be
required since the Atari normally is
expecting input from the joysticks and
has this port bit set for input.

Color Computer

The technique for the CoCo is very
sirnilar to that for the ATARI presented
above. It uses a 6821 PIA. This has its
DATA Register at $FF20 and a
CONTROL Register at $FF21. Bit 2 of
this CONTROL Register controls the
functioning of the DATA Register. If bit
2 is equal 0, then the DATA Register
functions as a DATA DIRECTION
Register. Each bit in $FF20 may then be
individually set {output] or cleared
(input). When bit 2 is equal to 1, then
the DATA Register functions as an I/O
port. Bit 0 of this register is connected
to the Cassette Data Input, and my be

used for the computer senses.

Note: The steps in lines 30 to 34 may
not be required since the CoCo usually
has bit O of the PIA at $FF20 set as
input for the cassette.

The C connections from the
experiments should be to pin 4 of the
cassette interface connector. The N
ground should be to pin 2.

hariks' to Kevin Stone of the Nava
Scotia-Commodore Users Group; and to my
som, Andrew -for reviewing this article'and
trying cmt the programs on their respective

Bzw 209 cmaa s : .

atari coco
20 Y = 34016 : 20 Y = 45312
REM = $D300 PIA ADDRESS REM = $FF20 PIA ADDRESS
30 POKE (Y+2),(PEEK(Y+2)~4) 30 POKE (Y+1),(PEEK(Y+1)-4) :
REM SET DIRECTION REGISTER REM SET DIRECTION REGISTER
32 POKE (Y),0 i 32 POKE (Y),254
REM SET INPUT ON JOYSTICK 1 REM SET INPUT ON CASSETTE DATA
34 POKE (Y+2),(PEEK(Y+2)+4) 34 POKE (Y+1),(PEEK{Y+1)+4
REM SET DATA REGISTER REM SET DATA REGISTER
40 IF PEEK (Y) = 255 THEN 40 40 IF PEEK (Y) = 255 THEN 40
50 REM RESERVED FOR MESSAGE 50 REM RESERVED FOR MESSAGE
60 GOTO 40 60 GOTO 40

FORAPPLE 1l PLUS, FRANKLIN, AP

PLE Ile

Font Down Loader

Expand the capacity of your printer hundreds of times

Load custom fonts into your Apple® Matrix Printer, Prowriterrm
8510A, OKP® Microline 92, 93, 84 Step li, and Epson® FX and use
them with virtually every word processor to turn your printer into a
custom typesetter. After the fonts are loaded, they will stay in your
printer until it's turned off. A font editor is also provided to allow you to

create your own graphics, text, foreign language letters, math and
electronics symbols to load into your printer. On-Disk (Specify Printer)

New improved versions with drivers for Grappler, Pkaso, Wizard and most other intelligent parailel boards.

MICro WRre

$100 REWARD

Submit the best or most unique
font using the above software and we
will make you $100 richer. Other
prizes for the first 25 runners up.
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P.0.Box 113
Pompton Plains, N.J.

07444

MICRO

Dealer and Distributor Inquiries Invited

““There’s got to be a better way to load fonts!"

CALL (201) 838-9027
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judged by.

Telecommunications™
with a difference!

Unexcelled communications power and
compatibility, especially for professionals and
serious computer users. Look us over; Superferm
isn’t just ““another’’ terminal program. Like our
famous Terminal-40, It's the one others will be

+ EMULATION —Most popular terminal protocols:
cursor addressing, clear, home, etc.

+ EDITING —Full-screen editing of Receive Buffer

+ UP/DOWNLOAD FORMATS —CBM, Xon-Xoff,

ACK-NAK, CompuServe, etc.

FLEXIBILITY —Select baud, duplex, parity, stopbits,

etc. Even work off-line, then upload to system!

DISPLAY MODES —40 column; 80/132 with

side-scrolling

FUNCTION KEYS —8 standard, 52 user-defined

BUFFERS —Receive, Transmit, Program, and Screen

* PRINTING — Continuous printing with Smart ASClI

interface and parallel printer; buffered printing

otherwise

DISK SUPPORT —Directory, Copy, Rename, Scratch

Options are selected by menus and EXEC file. Software
on disk with special cartridge module. Compatible with
CBM and HES Automodems; select ORIG/ANS mode,
manual or autodial.

Write for the full story on SuperTerm; or, If you
already want that difference, order today!
Requires: Commodore 464 or VIC-20, disk drive or Datasette, and

compatible modem. VIC version requires 16K memory expansion. Please
specify VIC or 64 when ordering.

<t

Smart ASCHI Plus . . . $59%

The only Interface which supports streaming — sending
characters simultaneously to the screen and printer — with
SuperTerm.

Also great for use with your own programs or most
application programs, i.e., word processors. Print modes:
CBM Graphics {w/many dot-addr printers), TRANSLATE,
DaisyTRANSLATE, CBM/True ASCII, and PIPELINE.

Complete with printer cable and manual. On disk or cassette.

VIC 20 and Commodore 64 are trademarks of Commodore Electronics, Ltd.
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DOSPLUSfor

Commodore 64
Part 2

by Michael Keryan

This article adds new functions
to the recently published
DOSPLUS utility program. New
functions generate a system
HELP screen, a USER HELP
screen, and do number
conversions. In addition, a
transient program relocator is
provided that will allow quite a
few other utilities to occupy the
same address space:
$C000-C7FF.

tisting 1

ADDITIONAL UTILITIES FOR DOSPLUS

M. J. KERYAN
12-046-83

USE WITH DOSPLUS FROM
MICRD -~ 1984 --

i TRANSIENT PROGRAM VECTOR
jPULLS IN ROUTINES FROM UNDER
;BASIC ROM IF NOT CLRRENTLY IN RAM
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In the previous article [DOSPLUS in
MICRO #68, January 1984), seven
machine language utility functions
were provided: change background,
border, and character colors; turn on
and off a printer (device 4); dump the
screen to the printer; and append
programs. All DOSPLUS routines can
be called by using the RESTORE key
(which generates a non-maskable
interrupt| so that you can use them at
any time--in BASIC immediate mode,
in SUPERMON, or even in the midst of
a running BASIC program. The
framework was provided to allow a
total of 32 such functions to be added.
DOSPLUS was assembled to sit
alongside the DOS 5.1 wedge program,
so they could be loaded and initialized
together.

The Commodore 64 contains 64K
bytes of progammable memory (RAM],
but our BASIC programs only have
about 38K of free memory space. Why?
About 1K ($0000-03FF) is used for
system support: pointers, stack, input
buffers, etc. About 1K ($0400-07FF] is
used to store the character codes for the
screen. 8K of memory space
($AOQO0-BFFF) is tied up by the BASIC
ROM and 8K more {$EQ000-FFFF) by the
KERNAL ROM. Another 4K
($DO000-DFFF| is assigned to various
Input/Output peripheral chips, the
character generator, and the color
memory. This leaves 38K memory at
$0800-9FFF, usable by BASIC, and
another 4K at $C0O00-CFFF, that is free
memory but not usable for BASIC
program or variable storage. This 4K
memory bank is used by most
Commodore 64 machine language
programs including the DOS wedge and
DOSPLUS.

Although it isn't exactly easy, the
'hidden’ RAM underneath the BASIC
and KERNAL ROMs is usable by self-
sufficient machine language programs.
The Commodore 64's 6510 CPU
contains a memory mmanagement
register {addressed at $0001) that can be
set to switch between various RAM or
ROM configurations. When the ROMs
are switched out, however, care must
be taken to ensure that no ROM
utilities are called; this includes
interrupts. In this installment of
DOSPLUS, we use the ‘'hidden’ RAM in
two ways. Screen data is stored in the
KERNAL area, and additional utility
programs are stored in the BASIC area.
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CF359
CFsC
CF3E
CFé1
CFé&2
CF&4
CFé&é
CFé8
CFéB
CF&E
CF71
CF73
CF74
CF79
CF7B
CF7D
CF7F
CFeo
CFa3

CFe4
CFBé&
CFB9
CFaec
CFeD
CFeF
CF92
CF95
CF9é
CF98

CF99
CF9B
CF9E
CFaAo0
CFA3
CFAé
CFA9
CFAC
CFAE

CFBi

83 CF
83 CF

00 CoO

00 Al
00 CoO

88 CF
8b CF

JALL SUCH ROUTINES EXECUTE AT
j THE SAME LOCATION -- $C000

i

R&510 = $01
TBLOCK = $A000
TSTART = $A020
)
U = $CFS59

1

]

TRNSLD CPX TRNKEY
BE@ TRANSF
STX TRNKEY
SEI
LDA R&510
AND #$FE
STA R&510
LDA TSTART,X
STA FROM+2
LDY TBLOCK,X
LDA #$C0O
STA TO+2
JSR MOVE
LDA R&510
ORA #$01
STA R&510
CLI

TRANSF JMP $C000

TRNKEY .BYTE $00

j TABLES UNDER
{ BASIC RONM

jUNUSED SPACE
IN DOS 5.1

JKEY IN RAM?
JYES
yJND, SWITCH

j OUT BASIC
i ROM

fROUT. LOCAT.
I 8ET UP SUBR.
}# OF BLOCKS

JMOVE IT
ySWITCH BASIC
j ROM BACK IN

JEXECUTE IT
j CURRENT KEY

!

jSUBROUTINE TO MOVE MEMORY BLOCKS
JSET UP Y=# OF 234 BYTE BLOCKS

j TRANSFER, FROM+2 AND TO+2 TO
jCORRESPONDING BLOCK #°S

]
MOVE  LDX #$00
FROM  LDA $A100,X
TO 8TA $C000,X
INX
BNE FROM
INC FROM+2
INC TO+2
DEY
BNE FROM
RTS

MODIFIABLE
; LOCATIONS

}
jBCREEN TRANSFER ROUTINES
jFOR ALPHA. SCREEN AT $0400

; TO $F000

JAND COLOR SCREEN AT $DB800

; TO $F400

i

SCREAV LDX #$00 JVIDED MATRIX
JSR LOADTR
LDX #$01 1COLOR MEM.

LOADTR LDA SCRTB!,X jSUBR. TO SET
STA FROM+2 j UP MOVE SUBR.
LDA SCRTB2,X j
STA TO+2
LDY #$04 j# OF BLOCKS
JMP MOVE

|

SCRRCL SEI ;DISABLE IR@

MICRO
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Transient Program Relocator

Quite a few Commodore 64 machine
language utility programs are available
in the public domain. They are
generally well-written, self-contained
programs that almost always are
written to execute at $C000, although
some have multiple entry points above
this address. Rather than trying to re-
invent the wheel and attempt to sqeeze
all their functionality into the
$C000-C7FF memory space left after
DOS 5.1 and DOSPLUS are loaded, we
will now do the seemingly impossible:
allow all these programs to be used
with DOSPLUS and have them all
resident at $C000.

This is done with a transient
program relocator, as shown in the
assembly source code (Listing 1]. The
TRINSLD routine will move a program
located in the hidden RAM area of
$A000-BFFF to a workable location of
$C000. All these hidden programs will
have their table pointers {located in
tables TABL and TABH from last time|
pointing to TRNSLD. If the desired
transient program is not the one
currently in the $C000 memory, new
tables located in the hidden RAM will
tell the routine how large the new
program is (in 256 byte blocks| and
where the new program is residing.
These table are stored at $A000-AQ1F
and $A020-AQ3F. The hidden program
is then transferred to $CO00+ and
execution is transferred to $C000.

To make things simple, some
restrictions are placed on these
transient programs.

® They must be assembled to run
at $C000.

® They are located at the
beginning of a block, e. g. $A100 or
$BCO00.

® The first block of the hidden
RAM [$A000-AOFF] is used by tables
and can’t be used for programs.

® Only one such program can be
resident in the working area at any one
time, so they must be independent (or
have the ability to call others into the
working area gracefully].

The MOVE subroutine is a general
purpose memory relocator used by
several routines described later, as well
as TRNSLD. This routine will only
move whole blocks of memory (256
bytes each). More details of the
transient programs and some tricks in
using them will be given in a future
article. Before we have to use the
hidden RAM for program storage, let’s

40

CFB2 A5 0l LDA R&S510 ;TG RECALL,
CFB4 29 FD AND #$FD 3 SWITCH OUT
CFBé 85 01 STA Ré&510 ; KERNAL ROM
CFBE A2 02 LDX #%02
CFBA 20 A0 CF JSR LOADTR JRECALL VIDEQ
CFBD A2 03 LDX #%03
CFBF 20 A0 CF JSR LOADTR yRECALL COLOR
CFC2 A5 01 ROMIN LDA Ré&510 ;SWITCH BACK
CFC4 09 02 ORA #$02 ; KERNAL ROM
CFC4 85 ol STA Ré3510 '
CFC8 38 CLI JENABLE IRE
CFC? &0 RTS
’
CFCA 78 WRTHLP SEI {DISABLE IRRE
CFCB A5 01 LDA Ré510 JHELP SCREEN
CFCD 29 FD AND #3$FD ;y IS ALSO
CFCF 85 01 STA R&%510 i UNDER KERNAL
CFD1 A2 04 X4 LDX #%04
CFD3 20 A0 CF JSR LOADTR
CFDs A2 0F X5 LDX #%$03
CFD8 20 AQ CF JSR LOADTR
CFDB 20 El CF JSR COLOR ;SWITCH COLOR
CFDE 18 CLC
CFDF 90 El BCC ROMIN ; KERNAL BACK
)
BRDCLR = $D020 ; BORDER COLQR
BCKCL1 = $D021 ; BACKGROUND
'
;COLORS OF HELP SCREENS ARE STQORED
yAT BYTES 1001 AND 1002 OF THE
41024 BYTE VIDEO MATRIX FOR THE
; BORDER AND BACKGROUND
i
CFE1 A2 04 COLOR LDX #$04
CFE3 BC 10 CH LDY SCRTB1,X
CFE4 CA4 INY
CFE7 C8 INY
CFE8 C8 INY
CFEY 8C F3 CF STY CL1+2 |SET UP
CFEC 8C FA CF STY CL2+2
CFEF A2 EB LDX #s$ESB JHI+3%#2364
CFF1 BD 00 FB CL1 LDA $FBOO,X ; +EB(HEX)
CFF4 8D 20 DO - 8TA BRDCLR
CFF7 E8 INX
CFF8 BD 00 FB CL2 LDA $FB0O,X j +1 MORE
CFFB 80 21 DO STA BCKCL1
CFFE 40 RTS
'
c8lo * = $CA10
i
€810 04 D8 FO F4 SCRTB1 .BYTE $04,$D8,$F0,$F4
CB14 F8 FC E8 EC .BYTE $F8,$FC,$E8,$EC
€818 FO F4 04 DB SCRTB2 .BYTE $FO,$F4,%$04,%D8
ceiC 04 DB 04 D8 .BYTE $04,%D8,$04,%D8
GETIN = $FFEA4
'
tHELP SAVES CURRENT SCREEN AND
jCOLORS, WRITES THE HELP SCREEN,
jWAITS FOR CARRIAGE RETURN,
; THEN RESTORES EVERYTHING
’
€820 AD 20 DO HELP LDA BRDCLR 1 SAVE CURRENT
€923 48 PHA t COLORS
MICRO No. 69 - February 1984




£824
cez7
€e28
cazB
C82E
ce3i
€833
€835

c83s8
ce39
€83c
€83D
Ce40

Ce41
CB43
€844
ca49
C84A
€84abD
€850
ces2
€853
cess
€859
cesc

CB&0
CBé&3
CBé3S
CB&7
CB&Y
(0:1-1»
CB790
CB74
CB77
CB7A
Ce7C
CB7E
CB8o
CB82
CBBS
cB87
911
CB8b
ceap
CB8F
B9l
CB93
CB93
CBY7

0é
E2

D7
20
04
D2
E2

b7

DO
CF

CF
FF

CF

Do

DO

CF
CF

CF
s

CF
CF

CF

CF

cB
55
52
00
FF

ca

4D
20

LDA BCKCL!

PHA

JSR SCRSAV  ;5AVE SCREEN

JSR WRTHLP  jHELP SCREEN
WAITCR JSR GETIN jWAIT KEYBOARD

CMP #$0D sCARR RETURN?
BNE WAITCR
JSR SCRRCL
JRESTORE SCREEN
PLA s AND COLORS
STA BCKCL1
PLA
STA BRDCLR
RTS
] .
USRHLP LDY #$04 sUSES THE HELP
STY X4+1 § ROUTINE
STY COLOR+1 ; WITH USR
INY j SCREEN AT
STY X5+1 i $EB800-
JSR HELP
LDY #$04 s RESTORE
STY X4+1 ; COLORS
STY COLOR+1
INY
STY X5+1
RTS
]
* = $CB40

j
§NUMBER CONVERSION ROUTINES
jHEX/DEC AND BEC/HEX

J

NUML = $FD ; SHARE THESE
NUMH = $FE } WITH DUMP
NUMTHMP = $02FF

CHRIN = $FFCF

CHROUT = $FFD2

MESSAG = $CB41

’

NUMBER JSR SCRSBAV  jSAVE SCREEN
NUMCTD LDA #$00 ;SET NUMBER TO
STA NUML t LERO

STA NUMH

JSR MESSAG

.BYTE $0D,$4E,$55,4$4D
+BYTE $42,%45,$52,%20
.BYTE $3F,$20,%00

JSR CHRIN $GET INPUT

CMP #$0D
BE@ NUMRTN  jRETURN = END
CMP #$24 i$ FOR HEX NO.
BNE DCIMAL
JMP HEX

DCIMAL CMP #$30 s (1ERD?
BCC NUMCTD  ;YES, GO BACK
CMP #$3A 1397
BCS NUMCTD  jYES, BO BACK
AND #$0F s CONVERT BIN
LDX #$11
BNE D3

D1 BCC D2
ADC #$09

D2 LSR A
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fill up the free holes in the $C800-CFFF
memory area.

Help Screens

Help screens are great. They allow you
to call for instructions or options
without having to refer to manuals or
overlays. They are especially helpful
when certain keys are defined to
execute different functions as in the
DOS wedge or DOSPLUS. DOSPLUS
uses the hidden RAM under the
KERNAL ROM to store screens of data.
DOSPLUS supports two help screens
that can be called at any time by
RESTORE, H (or SYS 51232} or
RESTORE, U [or SYS 51265).

When a help screen is called, the
current screen is first saved. Character
memory ($0400-07FF] is transferred to
hidden RAM (at $F000-F3FF| and color
memory {$D800-DBFF) is also moved
[to $F400-F7FF). The HELP and
USRHLP routines also save the current
border and background color codes.

After the screen data is safely
tucked away, hidden help screens are
transferred to the screen. The HELP
character memory resides at
$F800-FBFF [USRHLP at $E800-EBFF}
and the color memory is found at
$FCOO-FFFF ($ECOO-EFFF for
USRHLP). The border and background
colors are stored in the 1001th and
1002th byte of the matrix (the last 22
bytes are unused).

Once the help screen is displayed,
the keyboard is scanned until a
RETURN is detected. At that point the
old screen is restored and everything is
back to normal. The simplest way to
load the help screens into hidden RAM
is illustrated in the boot program
DOSPLUS + (Listing 3). Print
statements are used to place the desired
information on the screen (using color
and other control characters if desired).
A few pokes are made to set up the
MOVE routine and then the fast
machine language MOVE program is
called by the SYS command to transfer
the screen.

Number Conversions

Number conversions are a pain. Basic
uses decimal numbers 0-65535 or 0-255
for all of its PEEKs and POKEs.
Machine language monitor programs
use hexadecimal numbers $0-FFFF.
The number conversion routines in
DOSPLUS will convert from decimal to
hex and from hex to decimal. Since the
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routines can be called at any time, they
can be used while in machine language -
monitor programs as well as while in
BASIC.

Press RESTORE then N. Although
not obvious at this time, the current
screen will then be saved (and later
restored). You will then be prompted to
enter a number. If you enter a number
from 0 to 65535, the corresponding
hexadecimal number will be displayed.
To convert a hexadecimal number,
enter it with a leading dollar sign, e. g.
$3D or $FF00. Don't try to enter a
number greater than 65535 [or $FFFF),
but numbers with fewer digits are just
fine.

After the number is converted, you
will then get another prompt. You can
then continue to enter numbers, or
enter just a RETURN to end. As with
most DOSPLUS routines, you can also
call the number conversion routine
inside a BASIC program with a SYS. As
an exercise, use the number conversion
routine to calculate the corresponding
decimal number to use with SYS.

Entering the Program

Assuming you have the original
DOSPLUS routines in memory, enter
the new code either with an assembler
{using Listing 1] or through the BASIC
loader (Listing 2|. A third method is to
send the author $10 [US] for a disk
containing the original and additional
utility programs. (For foreign requests,
please send sufficient return postage.}

The BASIC program DOSPLUS +
{Listing 3] will boot all the DOSPLUS
routines as well .as the DOS WEDGE. It
also initializes both utilities and stores
the help screens under the
KERNALROM. It then NEWs itself and
prints the available free memory.

You can change DOSPLUS to also
boot your own BASIC program with its
own customized USRHLP screen.
Replace the PRINT statement of line
1510 to a number of PRINT statements
that set up your customized screen.
Delete line 3060 which is used only to
display the HELP screen on boot-up.
Then change the following lines:

ad FRINT " (HOMEILOAD" +CHRS (3414

TRGHNATHCHEF (345" BT

3070 POEE 194,86

FGEE a3l,19:FOKE 632,13:FOKE 433,82
3105 POKE 434,85:POKE A35,78:FOKE 434,13
PGMNM is the name of your program
that you want to boot. Lastly, save the
revised DOSPLUS + program under a
new name that is associated with the
final program to be booted.
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CB98 &6 FE D3 ROR NUMH
CB9A b6 FD ROR NUML
CB9C CA DEX
CB9D DO F4 BNE DI
CB9F 20 CF FF JSR CHRIN
CBA2 C9 0D CMP #%0D ; CAR RETURN?
CBA4 DO DF BNE DCIMAL
CBA6 20 41 CB JSR MESSAG jPRINT MESSABE
CBA9 20 20 24 00 .BYTE %20,%20,%24,%00
CBAD A5 FE LDA NUMH JWRITE HEX
CBAF 20 CB C8 JSR WRTHX ; EQUIVALENT
CBB2 A% FD LDA NUML
CBB4 20 CB C8 JSR WRTHX
CBB7 4C 63 CB JMP NUMCTD ; CONTINUE
}
CBBA 4C Bl CF NUMRTN JMP SCRRCL JRESTORE SCREEN
}
) = $£85D
i
Cas%h 4C 63 CB MISTAK JMP NUMCTD }BACK TO INPUT
L8660 20 CF FF HE X JSR CHRIN ; INPUT IS HEX
€843 C9? 0D CMP 4#$0D
€865 FO 22 BEQ WRTDEC ; DONE WITH NQ,
€867 C9? 30 CMP #%30 1 {IERQO?
€869 90 F2 BCC MISTAK
£esbd C9 3A CMP #$3A 1297
€840 90 0A BCC HI
CB&F C9 41 CMP 4#%41 $ CA?
€871 90 EA BCC MISTAK
€873 C9 47 CMP #$47 ) 2F?
€875 BO Eé& BCS MISTAK
€877 E9 36 SBC #%$36 ; CONVERT BIN
£879 0A H1 ASL A
C87A 0A ASL A
C87B O0A ASL A
£87C 0A ASL A
€a7d A2 04 LDX #%04
C87F 0A H2 ASL A
€880 26 FD ROL NUML
€882 26 FE ROL NUMH
€884 CaA DEX
£aes DO Fe BNE H2
€887 Fo D7 BEQ HEX
}
€889 20 41 CB WRTDEC JSR MESSAG ;PRINT MESSAGE
€8st 20 20 00 BYTE $20,%20,%00
Ca8F A0 07 D4 LDY #%07 ; CONVERT 70
£ea9t A2 30 D5 LDX #%$30 } DECIMAL
€893 38 D4 SEC ; EQUIVALENT
€894 AS FD LDA NUML
€894 F9 C2 C8 SBC TABCON-1L,Y
€899 48 PHA
C89A 88 DEY
€898 A5 FE LDA NUMH
€890 F9 C4 C8 SBC TABCON+1,Y
Capd 90 09 BEC D7
C8A2 85 FE STA NUMH
CBA4 68 PLA
C4AS 85 FD STA NUML
C8A7 EB8 INX
Cepg8 (8 INY
C8A9 DO EB BNE Dé
C8AB 48 D7 PLA
£aacC B8A TXA
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Ceabd
CeBo
CeB3
Cabs
)
cee9
cegd
C8BD
caco

cac3
C8cCs
cacv
cece

cace
cecc
Cech
CacCEe
CecrF
capo
c8p3
CeD4
cabs
csbs
caDA
cebdc
CBDE
Ceeo

CBE3
CBES
CBEA
CEEE
C8F2
C8Fs

CaFA
CBFF

cBCa
CBDS
CBCE

CBDE
CBES
CBFS
CBEE
CBFE
CBFF

20
41
60

E3
ce
ce
Ce
ce

02
02

FF
cB

ce

i
TABCON

WRTHX

Wi

CONASC
WRTBYT

COPMES

8TY
JSR
LDy
DEY
BPL
LDA
ORA
JER
JMP

NUMTMP
CHROUT
NUMTMP

DS
NUML
#$30
CHROUT
NUMCTD

.BYTE $0A,$00
.BYTE $44,$00
BYTE $EB,$03
BYTE $10,$27

PHA
LSR
LSR
LSR
LSR
JSR
PLA
AND
CHP
BCS
ORA
BNE
ADC
JMP

|10
j100
11000
310000

tWRITE HEX NO.

> >

Wi

#$0F
#$0A
CONASC
#530
WRTBYT
LERT
CHROUT

JSR MESSAG

; (UP ARROW} ROUTINE

«BYTE
+BYTE
. BYTE
. BYTE
.BYTE
+BYTE
RTS

$20,$44 ,$4F , $53
$50,$4C,$55,453
$20,$43,$2E,$31
$39,$38,$34,$20
$4D,$48,$45,$52
$59,$41,$4E,$0D,$00

}
jCHANGE POINTERS IN ENTRY TABLE

L]
*
*
*

*

= $CBCS JHELP = $(CB20
.BYTE $20
= $CBDS
BYTE #41
= $CBCE
«BYTE $60
= $CBDE

; {UP ARROWI}MESSG= $CBE3
.BYTE $E3

= $CBESB

.BYTE $C8B

= $CBFS

.BYTE #$C8

= $CBEE

.BYTE $CB

= $CBFE

.BYTE #$C8

jUSRHLP= $CB841
§NUMBER= $CB40

«END

{article continues on page 47)
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More speed, more memory

workspace from the people
who lifted the 64K limit.

In 1981, we introduced our famous
Saturn RAM card to boost the Apple's
memory by 32K Now, there are 64K
and 128K versions for added power.

Increased RAM lets you run bigger
programs, and our VisiCalc® expansion
software provides a dramatic expansion
of workspace memory. Also, the extra
memory can work as a pseudo disk for
instant access. (No more 20-second
searches!) The Saturn RAM board is a
super aid for advanced word process-
ing, data base management, spread
sheet, and accounting applications.
And perfect with PASCAL, CP/M®,
and BASIC

Use our easily installed cards in
combination—and get a whopping

220K of VisiCalc wo on the
Applelle. Or ational enhanceiments
on Ap, I+, F i 1S

mostApple compatibles. We even hav
re that increases your Apple’s
memory in BASIC programming up to
4 megabytes! e
. This kind of performance requires
“sophisticated bank switctiing and sup-
portt that we originated,
proved, and improved. Buy from
the leader!

Let us help you expand your Apple's
productivity. For information on our
RAM boards and other Titan microcom-
puter products, see your computer
dealer or contact: Titan Technologies,
Inc, PO Box 8050, Ann Arbor,

MI 48107; Telephone (313) 973-8422.

Sales and Marketing by The MARKETING
RESOURCE GROUF, Costa Mesa, CA.

Titan

TECHNOLOGIES, INC.

FORMERLY SATURN SYSTEMS OF MICHIGAN

9,

Apple is a registered trademark of Apple Computer, Inc.
VisiCalc is a registered trademark of VisiCorp, Inc.
CP/M is a registered trademark of Digital Research, Inc




TERMINALS

...$569.00

.$689.00
.$739.00
.. ...$929.00
970. ... $1039.00

COMPUTERS

Teleport Portable . CALL
800A .$1099.00
.$2699.00
.$1949.00
$4695.00
$4999.00
.$8199.00

compuren

Busms .

Spirit XL Portable ......... $3999.00
NE-1.... -$1569.00
1E-2 .$1899.00
IE-3 .$2399.00
1IE-4 .$3299.00
PC-E .$1579.00
PC-1 .$2399.00
PC-2 ...$2799.00
PC-XL ...$3599.00
1620 .$3599.00

.$5499.00
$6499.00
Cyma Software . ............... CALL

—

MBC-550 PC ...CALL

MBC-555 PC ...CALL
MBC 1100 .$1499.00
FDD 3200-320K Drive ...$389.00
MBC 1150 . .$1899.00

2 SANYO

MBC 1200 . .$1849.00
FDD 6400- G4OK Dnve ...... $469.00
MBC 1250 ................. $2099.00
PR 5500 Printer............. $599.00
MONITORS
AMOEK
300 Green

300 Amber ..
310 Amber .$169.00
Color1 ...... .$279.00

Color 1 Plus
Color 2

$299.00
$399.00
Color 2 Plus. .$4198.00
Color 3 .... .$349.00
Colord ...oooovvviiiniunn.., $699.00

12" Green . .$79.99
12" Green H 119.99
9191-13" Color ............. $249.99
12" Green . .$88.99
12" Amber. .$95.99

NEC
JB 1260 Green..
JB 1201 Green..
JB 1205 Amber .

JC 1215 Color .$299.99

JC 1216 RGB ... $429.99
PRINCETON GRAPHICS
HX-12 RGB ................. $519.00

12" Green...
12" Amber .. .
Taxan1RGB................ $279.00

Pi1, 9" Green ..
Pi2,12” Green .
Pi 3, 12" Amber.
Pi 4, 9” Amber
1400 Color

.$99.99
.$119.99
.$149.99
.$139.99
$269.99

ZENITH

ZVMm 122 Amber
ZVM 123 Green ....
ZVM 135 Color/RGB..

. $109.99
-..$89.99
.$469.99

=WEST=

—  MODEMS —

ANCHOR
Mark | (RS-232)...
Mark 11 (Atari}
Mark HI (T)-99)
Mark IV (CBM/PET)
Mark V {Osborne)...
Mark VI (IBM-PC) ......
Mark VIl (Auto Ans/Auto Dial) ... $119.00
Mark X1l (1200 Baud)....
TRS-80 Color Computer ..... $99.00
9 VoIt Power Supply........... $9.00

HAYES
Smartmodem 300 ...

Smartmodem 1200 ..

Smartmodem 12008 $459.00
Micromodem Il ...... $265.00
Micromodem H Pius. $299.00
Micromodem IIE. .. $269.00
Micromodem 100 $299.00
Smart Com Il . ...$89.00
Chvonogvaph ....$199.00

NOVATIDN

JCat.....

AutoCat ..........
212 AutoCat .
Apple Cat 1l ..
212 Apple Cat

$549.00
$249.00
$569.00
$309.00
..$139.99
$149.00
..$339.00

..$309.00
$339.00
.$369.00

APPLE INTERFACE

CAROS & BUFFERS
Choose from PKASQ, Orange Micro,
MPC, MicroMax, Tymac, Quadram &
Practical Periphesals........... CALL

ZCANAD%Z

NEC PRINTERS

NEC2050............coeen $999.00
NEC3550 ................. $1699.00

PERCOM/TANOON
ORIVES
5%" 320K Floppy........... $229.00
5Meg Hard w/Controller. .. $1399.00
10 Meg Hard w/Controller...$1699.00
15Meg Hard w/Controller...$2095.00
20Meg Hardw/Contraller...$2399.00

ASHTON-TATE

AMODEK
310A Amber Monitor ....... $169.00
DXY 100 Plotter............. $599.00 EasyWriteril ................ $249.00
Colorlh....ooooiiiiiiiiinn, $399.00 EasySpeller .......... ... ... $119.00
AST RESEARCH, INC. EasyFiler .................... $229.00
Six Pak Plus...from ......... $279.00 CONTINENTAL SOFTWARE
Combo Plus Il...from ....... $279.00 1stClassMaii/Form Letter ... $79.00
Mega Plus...from .. The Home AccountantPlus ... $88.00
1/0 Plus Il...trom N SYNAPSE
QUAORAM File ManagerL..df.U“s. ...... $89.00
Quadlink .................... $519.00 12, $319.00
Quadboard...as lowas ..... 3289.00 PROFESSIONAL SOFTWARE
Quad512Plus...aslowas ... $249.00 PC Plus/The Boss........... $349.00
Quadcolor...as lowas . .$219.00 VISICORP
Chronograph ................. $89.00 1amM APPLE
Parallel Intertace Board ..... $89.00 VisiCalc 159.00
64K RAM Chips Kit........... $59.00 VisiCalc 4 159.00
MICRO PRO VisiCalc-Advanced 269 00
WordStar/Mail Merge ....... $349.00 VisiWord/Spell 249.00
InfoStar Visitrend/Plot 199.00 199.00
SpeliStar .. VisiLink 169.00
CalcStar VisiFile 199.00 169.00
MICROSTUF Ve e 170 15500
Crosstalk .................... $105.00 VisiPlot 135.00
~ MICROSOFT visiTerm 75.00
Multiplan.................... $159.00  pegktop Plan 199.00 169.00
pfs Bus. Forecast Model 75.00 75.00
) APBLE  i8BMm Stretch Calc 75.00 75.00
Write: 79.00 89.00 VisiTutor Calc 59.00 59.00
Graph: 79.00 89.00 VisiTutor-Advanced 75.00 75.00
Report: 79.00 79.00 VisiTutor Word 59 00 59.00
File: 79.00 89.00 Vision Calc 249.00
Solutions*:aslowas 16.00 16.00 Vision Graph 129.00
*Call On Titles Vision Mouse 159.00
Vis_ign Host 319.00

PRINTERS

AXIOM
AT-100 Atari Interface ...... $239.00
CD-100 CBM 64/VIC 20 ....$239.00
GP-100 Paraltelinterface ...$199.00

smMmcC
401 Letter Quality .......... $589.00
BX-80 Dot Matrix............ $269.00
CENTRONICS
122 Parallel ................. $399.00
739-1 Paraliel .
739-3 Serial . .
Gorilla Banana....... .$209.00
Prowriter 8510P . $379.00
Prowriter 1550P . ..$679.00
A10{18 cpS)............n $569.00
F10-40 ...$999.00
F10-55 ..$1499.00
COMREX
ComWriter |l Letter Quality . .. $499.00
olaABLO
620 Letter Quality . ..$949.00
630 Letter Quality ... ..$1749.00
OAISYWRITER
..$999.00
..$109.00
EPSON
MX-80FT, MX-100, RX-80, RX-80FT,
FX-80, FX-100.................. CALL
108

Prism 80...For Configurations.. .CALL
Prism 32...For Configurations... CALL
MANNESMAN TALLY

160L..
180L...
Spirit 80. .

=FAST=

$899.00
.$379.00

3510 Serial/Letter Quality...$1449.00
3530 Parallel/Letter Qualtity...$1499.00
7710/7730 Serial/Parallel...$1949.00
OKIOATA
82.83.84.92.93.2350.2410 ...CALL
SMITH CORONA
..$439.00
Tractor Feed ...$119.00
SILVER FIEED

500 Letter Quality . ...$469.00
550 Letter Quality . ..$699.00
STAFI
Gemini 10X ...$299.00
Gemini P15 | .$399.00
Delta10..... .$559.00
Serial Board .................. $75.00
TOSHIBA ............ cALL
TRANSTAR.......... cALL

PRINTER CABLES
Available for Atari. Commodore. IBM.
Apple. Epson, Kaypro. Televideo, Frank-
lin, Eagle. Sanyo. Osborne. NEC.
Zenith and many others. We supply all
your computer needs!

PAPER SUPPLIES
1000 shts. 8'2x11 Tractor Paper...19.9¢
1000 shts. 14'2x1 1 Tractor Paper..$24.99
1 0r 2" Address Labels........ $9.99

| 800-648-3311 300 -2608-5558 800-233:-8950

In NV calt {702)588-5654. Dept. 0215

Qrder Status Number: 588-5654

P.Q. Bax 6689. Stateline. NV 89449

In Toronto call (416J828-0866. Dept 0215

Order Status Number: 828-0866

2505 Dunwin Drive. Unit 18
Mississauga. Ontario. Canada LSLIT?

in PA call (717}327-9575. Dept 0215
Order Status Number: 327-9576
Customer Service Number: 327-1450
477 E. Third St.. Williamsport, PA 17701

) Nornsk.nodepositanC. 0.0 orders. Pre-paidordersreceive free shipping withinthe UPS Continentat United States with nowaiting pericd forcertified checks ormoney
arders. Add 3% (minimum $5.00) shipping and handiingon altC.Q.D. andcreditcard orders. Largershipments may require additional charges. NVand PAresidents add
salestax Allitemssubjecttoavailabilityand price change. We stock manutfactuer s and third party software formost alt computers on the market, Calltoday forournew
catatog.




PUTER MAILORDER

APPLE/FRANKLIN

S or BRIVES HOME COMPUTERS

MICRO-SCI
- ATAR| [

ACE 1000 Color Computer ....CALL

ACE Family Pack System ......CALL APPLE lle STARTER PACK

ACE PRO PLUS System ........CALL 64K Apple lle. Disk Drive & Controtier, BS00XL...... $199 1200XL ....CALL
ACE 1200 Office Mgmt. System . .. CALL 80ColumnCard. Monitor 11&D0S$ 3.3 800XL e 5299 1 4OOXL ....CALL

“NOT IIE EXPENSIVE" COMPLETE ................ $51199
.$74.00
1020 Color Printer. .$249.00

1025 Dot Matrix Printer.....$449.00

1027 Letter Quality ......... $209.00  ATB8-ST................ $329.00
1030 Direct ConnectModem... CALL AT 88-A2 . .-$259.00
1050 Disk Drive............. $379.00 AT 88-82 .... --$529.00

. $569.0C

1010 Recorder .

c: commodore

CBM4032................... $599.00

CEM 8096 $869.00 CX30 Paddle ... ....$12.00 AT 88-S1PD . ..$429.00
CBM 9000.. ...$999.00 MSsD CX40 Joystick...... each...$8.00 AT 88-DDA .. $119.00
B128-80.........c..cuennnn. $769.00 SD1 Disk Drive .............. $349.00 CX77 Touch Tablet RFD 40-S1 .. ..8$449.00
CBM 64K Memory Board....$269.00 CX80 Trak Ball ... .. RFD 40-21 ...... ....$269.00
8032 to 9000 Upgrade ..... $269.00 CX85 Keypad ........ . . RFD40-82 ...... ....$699.00
2031LP Disk Drive ..... ...$299.00 vic20........... CALL 488 Communicatoril....... . RFD 44-51 .. ..8539.00
8050 Disk Drive . . ...$949.00 CcCBM 8032...... $5599 4003 Assorted Education. ... RFD44-S2 .................. $869.00
8250 Disk Drive . ..$1199.00 C1541 Disk Drive ........... $249.00 4011 Star Raiders............ . TEXAS INSTRUMENTS
4023 Printer. . ...8379.00 C1530 Datasette ....... ..$69.00 4012 Missile Command . TX99-S1 ... $279.00
8023 Printer... ...8569.00 C1520Color Printer/Plotter. .. $169.00 4013 Asteroids......... . RANA
6400 Printer .. ..$1399.00 M-801 Dot Matrix/Parallel...$219.00 5049 VisiCalc .. 1000......ceieeiieaneiaennns $319.00
ZRAM ... $499.00 C1526 Dot Matrix/Serial ....$279.00 7097 Logo........ . TRAK
?Illc;ﬂ Office :699.00 C1702 Color Monitor ....... $249.00 7101 Entertainer..... K AT-D2. ovovonn U $389.00
he Manager ... ..-$199.00 C1311 Joystick ... ..$4.99 7102 Arcade Champ . .
Soft ROM..... .. ...$125.00 C1312 Paddties... $11.99 8026 DigDug .......... K MEMonY BOARDS
VisiCale ..................... $159.00 C1600 VIC Modem . $59.00 8030 E.T. Phone Home Axlon 32K . -
C1650 Auto Modem $89.00 8031 Donkey Kong.. ... . Axlon 48K .
PROFESSIONAL Logo64.......... $49.00 8033 Robotron ..... Axlon 128K --$299.00
SOFTWARE Pilot 64 ....... $39.00 8034 Pole Position........... Intec 32K ... $59.00
Word Pro 2 Plus............. $159.00  Simon’s Basic .. $19.00 8036 Atari Writer............. Intec 48K ... ':ag'oo
word Pro 3 Pius. ............ $189.00 Word Pro64 Plus....... $59.00 8040 Donkey Kong, Jr. Intec 64K ... -89 S
Word Pro 4 Plus/5 Plus...each...$279.00  Parallel Printer Interface.....$49.00 8043 Ms. PacMan...... . Intec Real Time Clock -$29.00
m?"prq s :;;g.gg ngeie"_st:lrtg: 8044 JOust ..o i ALIEN VOICE BOX
wistrator ... ............ B n

Power. o+ $79.00  Ouick Brown Fox DISKETTES Atari

Word Pro 64 Plus
5% MD-1

We stock a tull inventory of software for Commodore, such as: s7. MD-2

Artworx. Broderbund, Commercial Data, Creative Software, 8" FD-1 (sg,'DD,._ .
Epyx, HES. MicroSpec, Nufekop, Romox, Sirius, Synapse, 8" FD-2 (DS/DD).............. $49.00
Thorn EML. Tronix, UMI, Victory, Spinnaker, Rainbow & Timeworks! VERBATIM
. CALL FOR DETAILS! 5%"SS/DD.................. $26.99 CONTROLLERS &
5% DS/DD ...t $36.99
JOYSTICKS
HANDHELD COMPUTERS ELEPHANT wico
5" §S/SD JOYSHCK. <o oneneneiniannnn $21.99
5% S$/DD ... 3-way Joystick. .. $22.99
_ 5" DS/DD Famous Red Ball.. $23.99
HEAD Power Grip....... ...$21,99
......S249.99 SHARP 5/ Disk Head Cleaner......$14.99 BQSS Joystick ...... $17.99

........ $5199.99 ATARI/VIC Trak Bail.

- Apple Trak Ball............... $54.99

.......... $5144.99

L $51.99 PC-1500A... 5165.99 ' Oggf_rngégi':ia Apple :dalpter.

L 56999 PC-1250A....$88.99 oY Apple Analog

:gg:g Flip-n-Fite 50 Joystick. .
588‘99 CE-125 Printer/Cassette....$128.99 Flip-n-File{400/800ROM)Hoider..$17.99 Atari Smgle
3749'99 CE-150 Color Printer/Cassette...$171.99 Atari Switch Hllter

""""" ) CE-1558KRAM ..............$93.99 Apple Paddles.
HPIL Module ... .. -$98.99 P gy 16KRAM ........... $134.99 LJK ENTERPRISES IBM Paddles.
HPIL Cass. or Printer . .$359.99 h Atari Letter Perfect-Disk(40/80)...$79.99 .

CE 500 ROM Library ......... $29.99 4 1BM Joystick ..
(Eiard F;ezdFer ...... Mdar $143.99 Atari Letter Perfect-ROM(40 col)...$79.99 AMIGA
xtended Function Mnduie ... $63.99 Atari Letter Perfect-ROM(80 col)...$79.99 i
Time Module ................. $63.99 TIMEX/SINCLAIR Atari Data Perfect-ROM(S0 col).....$79.99 3190 8ingle -
NEC Timex/Sinclair 1000 ......... $24.99 Atari Spell Pertect-DISK . $59.99 Joyboard .

PC-8201 Personal Computer...$599.00 Timex/Sinclair 2068 . ...CALL Atari Utility/MailMerge . $21.00
PC-8221A Thermal Printer...$149.00 16K Memory....... .$25.00 Apple Letter Perlect. . $99.00 i Trak Bali
PC-8281A Data Recorder ....$99.00 2040 Printer ...$99.99 Apple Data Perfect ... Alar: Ja a k.
PC-8201-06 8K RAM Chips...$105.00 YuCalc...... ...$17.99 Apple LJK Utility APF’Ie T°Y:"8° "
PC-8206A 32K RAM Cartridge...$329.00 Mindware Printer ..$99.99 Apple Lower Case Generator ... $19.00 Apple Trak Ball ..

aWESTa A | - §0%5

800:648:3311 800 2.68 338 800-233- 8950

i NV call (7 - tn Toranto catl {416)828-0866. Dept. 0215 in PA call (717)327-9575. Dept 0215
Order s:f-uﬂi'ﬁﬂ'.’niﬁf‘s&"s’és‘?’s : Order Status Number: 828-0866 Order Status Number: 327-9576 ‘ |
P.Q. Box 6689. Stateline. NV 89449 ' 2505 Dunwin Drive, Unit 18 Customer Service Number: 327-1450 LS
) Mnsslssauga Onmtario, Canada L5L1T1 477 E. Third St.. Williamsport. PA 17701 | h
. CANABIAN ORDERS All grices are subject to Shlpplng tax and currency fluctuations. Call for exact pricing in Canada.- G <
“ INTERNATIONAL ORDERS All shipments outside the continental United States must be pre-paid by certified check only. Include 3% {minimum $5.00) shipping and
handiing, EDYCATIONAL DISCOUNTS: Additional discounts are available to quahhed Educational Institutions.’ T s
APQ & FPO Add 3% (mmlmum $5. OO) smppmg and handlmg ) L i i




and VIC

newest and biggest

For CBM-64

owners only:

This is just 1 of
20 pages of the

Skyles catalog, hot
off the press.

We know you'll
want this page, in
its full 7 x 10

| From Skyles
Electric Works, the

splendor, and sending you your oldest and largest
another 19 pages very own copy professional

of peripherals, within the last few specialists in the
software and books  weeks, call us at

: . business.
that will make your (800) 227-9998 B

CBM-64 or VIC (unless you live
computer even in California, in ‘ N ; :
nicer to live with. which case call e gﬂlgs%%rﬁ;tg;dworks

So, if we missed (415) 965-1735. Mountain View, California 94041



Listing 2

0P
1 P
10
20
30
40
30
60
70
80

90

100
110
120
130
140
150
160
190
200

RINT" {CLEAR,DOWN&} NOTE: DOSPLUS SHOULD BE IN MEMORY"

RINT"{DOWN3} DOSPLUS+ LOADER{DOWN3}"i1PRINT" WARIT
-LOADING"

DIM N(100): I=0

REARD A$: I=I+1: C§=0

X$=LEFT$ (A$,2): GOSUB 100t IF I<1 THEN SYS 31200: END

BY=1: KS=1: X$=MID$(A$,3,4): GOSUB 100: LC=7

X$=MID$ (A$,3,2): GOSUB 100: KS=KS+Z: X$=MID$(A%$,5,2): GOSUB 100: K§=KS+IZ
FOR J=1 TO BY: X$=MID$(A$,5+J%2,2): PRINT".";

GOSUB 100: N(J)=2t CS=CS+I: NEXTJ

X$=MID$ (A$,7+BY*2,4) 1 GOSUB 100: IF 2{>CS+KS THEN PRINT"ERROR LINE #";I:
STOP

FOR J=1 TO BY: POKE LC+J-1,N(J): NEXT J:PRINT"#": GOTO 20

REM HEX TO DECIMAL

REM X$ IS HEX NUMBER TO BE CONVERTED
REM 7 18 DECIMAL NUMBER CONVERTED
1=0

L=LEN(X$): FORK=1TOL

Y=ASC(MID$ (X$,K,1))
1=1%16+Y-48+7%(Y>57)

NEXT K: RETURN

1000 DATA"1BCFS9ECB3CFF0228EB3CF7BAS0129FEBS01BD20A0BDBBCFBCOOAOODFB"
1010 DATA"1BCF71A9C0OBDBBCF2084CFAS50109018501584C00C000A200BDOOA10ABS"
1020 DATA"1BCFE99D00COEBDOF7EEBBCFEEBBCFBBDOEESOA20020A0CFA201BD1040"
1030 DATA"1BCFA110C8B8DEBCFBD18CBADBBCFAO044C84CF78A50129FDB501A20D77"
1040 DATA"1BCFB90220A0CFA20320A0CFAS50109028501586078A50129FDBSO10ALE"
1050 DATA"1BCFD1A20420A0CFA20520A0CF20E1CF1B90E1A204BC10CACBCBCAOEOE"
1060 DATA"16CFE9BCF3CFBCFACFA2EBBDOOFBBD20DOEBBDOOFBBD21D0S0OFAE"
1070 DATA"1BCB1004DBFOF4FBFCEBECFOF404DB04DB04DBAD20D048AD21D0O4BOFBB"
1080 DATA"18CB2B2099CF20CACF20E4FFC90DDOF920B1CF4BED21D04BBD20DO0ESS"
1090 DATA"1BCB4060A0068CD2CFBCE2CFCOBCD7CF2020C8A0048CD2CFBCE2CFOFAD"
1100 DATA"0SCBSBCBBCD7CF40047F"

1110 DATA"1B8CB&02099CFA90085FDBSFE2041CBOD4ES54D424552203F2000200A1A"
1120 DATA"18CB78CFFFCY0DFO3CC924D0034C60CBCI3090DACIIABODL290FA20E25"
1130 DATA"1B8CB9011D005900269094A66FELLFDCADOF420CFFFCI0DDODF20410DD0"
1140 DATA"15CBABCB20202400ASFE20CBCBASFD20CBCB4C43CBACBICFOCAB"

1150 DATA"18CEBSD4C63CB20CFFFCI0ODF022C93090F2C93A900ACT4190EACTAT70EST"
1160 DATA"18CEB75BOESEF3IL0A0A0A0AA2040A26FD26FECADOFBFOD72041CB200CCE"
1170 DATA"18CBBD2000A007A23038ASFDFIC2CB48BBASFEFICACBI009BSFELBOEDF"
1180 DATA"1B8CBASBSFDEBCBDOEBSBBABCFF0220D2FFACFF028810DBASFDOFI0OFD7"
1190 DATA”1B8CBED20D2FF4C63CBOA004400EB031027484A4A4A4A20DECBEB2TOAST"
1200 DATA"18CBDSOFCI0AB0ONANI3INDO0269344CD2FF2041CB20444F53504C550A335"
1210 DATA"13CHEDS320432E313936834204D4B455259414E0D00600624"

1220 DATA"0QICBCB2001B4"

1230 DATA"QLICBDS4101E2"

124

0 DATA"0OICBLE&ONIFA"

1250 DATA"OLCBDEE3028D"
1260 DATA"0QICBEBCBO27C"

127

0 DATA"OICBFSCB0289"

1280 DATA"0ICBEECB0O28S"
1290 DATA"OICBFECB0292"
1300 DATA"OO"

150

0 1

1510 REM THE ORIGINAL DOSPLUS SHOULD BE RESIDENT IN MEMORY

FRIOR TO RUNNING THIS

(article continues on page 49)
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Listing 3

90

S EX X 1222222222222 X2 T2 22X

REM#*
REM* DOSPLUS+ LOADER M.J.KERYAN
REM#* 12-06-83

REM# SETS UP HELP AND USRHELP
REM* SCREENS, LOADS ML ROUTINES
REM# INCLUDING DOS 5.1 WEDGE
REM* FOR HELP PRESS RESTORE, H
REMERERRERRERRRERERRERIERERRERIRIENR

* ok ok k Ak

E 3

1000 IF A=0 THEN A=i: LOAD ' DOSPLUS+.ML",8,1
1010 PRINT" (HOME}RUN 15003 "

1020 POKE 198,2

1030 POKE 631,191 POKE 632,13

1040 §YS 51200

1400 REME S HHEREEEERNNREERRRRRRERRRERERS

1410 REM# , *
1420 REM* USRHELP SCREEN CALL BY *
1430 REM*  RESTORE, U OR 8YS §1265 #
1440 REM» *

1450 REMSS#¥ERHERRRRERIRRRRRRRRRRRRASRAS
1500 POKE 53280,01 POKE 53281,0
1510 PRINT" (BREEN,CLEAR,DOWNI11} {RVE}

PLACE YOUR SCREEN HERE{(RVSOFF}"

1520 POKE 53128,4: POKE 53131,232

1530 SYS 53164

1540 POKE 60392,PEEK(53280)

1550 POKE 60393,PEEK(532681)

1560 POKE 53128,2161 POKE S53131,236
1570 8YS 53164

1900 REMMEEHHEEXEREREREEFEEXHEXEEITEESS

1910 REM* *
1920 REM* HELP SCREEN CALL BY *
1930 REM*  RESTORE, H OR SYS 51232 +#
1940 REM* *

1950 REM#%SERERFRRERERERRBRERRRRRRNERRS
2000 POKE 53280,5: POKE 53281,1

2010 PRINT"(CLEAR} {RED,RVS}

COMMAND SUNMARY (RVSOFF}*
2020 PRINT*  DOS S.t DOSPLUS 1.1"
2030 PRINT" mm-mm=sme—mccams moommmamcmamaecan "

2040 PRINT"{(BLACK} (UP ARROW}PGM{BLLUE} LOAD & RUN

RESTORE(BLUE} STOP BCROLL"

2050 PRINT"{BLACK} /PGM{BLUE} LOAD PGM"
2060 PRINT"(BLACK} %PGM{BLUE} LOAD ML PGM

-~FOLLOW BY:s"

2070 PRINT
2080 PRINT"{BLACK} {BACK ARROW}PGM{BLUE} SAVE PGM

{BLUE} APPEND PGNS"

2090 PRINT
2100 PRINT"{(BLACK} &${BLUE} LIST DIR {BLACK}B

{BLUE} BACKGND COLOR"

2110 PRINT" {BLACK)C

{BLUE} CHARACTER COLORS"

2120 PRINT"{BLACK} €NO:NAME,ID E

{BLUE} EDGE COLORS"

2130 PRINT" FORMAT DISK"
2140 PRINT"{BLACK)} @RO:NEWNM=0OLDNM D

(BLUE} DUMP TOD PRINTER"

2150 PRINT" RENAME DISK  {BLACK}O

{BLUE} PRINTER OFF"

2160 PRINT"{BLACK} @CO:NEWPGM=0OLDPGM P

{BLUE} PRINTER ON"

(BLACK}

{BLACK}A
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2170 PRINT® COPY PGM

2180 PRINT" (BLACK} @50:PGM H
(BLUE} HELP (THIS LIST)*
2190 PRINT" SCRATCH PGM  (BLACKU

(BLUE} USER HELP"

2200 PRINT"{BLACK) @I(BLUE} INITIALIZE"

2210 PRINT" (BLACK) @UI{(BLUE)} RESET (BLACKIN
(BLUE} NUMBER CONVERSN."

2220 PRINT"(BLACK)} @V(BLUE}  VALIDATE"

2230 PRINT" (BLACK} €@(BLUE} @QUIT pOS S.1 (BLACK}RETURN
(BLUE} CANCEL"

2240 PRINT

2230 PRINT" (RED}PRESS (RVS}RETURN
(RVSOFF} TO CONTINUE";

3000 POKE 53128,4: POKE 53131,248

3010 SYS 53164

3020 POKE 44488,PEEK(33280)

3030 POKE 44489 ,PEEK(33281)

3040 POKE S53128,216: POKE 53131,252

3030 SYS 53164

3060 FOR I= 1 TO 5000: NEXT

3070 POKE 532B80,4: POKE 53281,12: PRINT"{BLACK,CLEAR}"

3080 PRINT"{CLEAR}PRINT (FRE(0)+465535) (DOWN,LEFTi2}BYTES FREE"

3090 POKE 198,2

3100 POKE 631,192 POKE 632,13t POKE &33,17: POKE 634,17

3200 NEW

APB-102 Ultra-Rom Board/ Editor Includes:

® Advanced G.P.LE.* (Global Program Line Editor) in Firmware
—With Insert, Delete, Find, Tab, Zap, Pack, Restore, End, Etc.

SOFTWARE ENHANCEMENT ® Firmware Management Program (FMP) Overlays 32K of ROM in 2K Space
S A B0 B Disic $188.00 —Allows jumps and calls between banks—searches for utilities by name
APOS LT RO ag CE CUIDE 60 —Recognizes new ROMs and utilities automatically

W/RENUMBER, MERGE. HOLD, ETC. @ APU-1 with over 25 Language Extensions & Ampersand Utilities

“S/DISK veRuCTIoNs & 9% —If/Ther/Hse, Print Using, Ultra Fast Search, Damaged Program Recovery

EMULATION ROM

A/D, 12 BIT, 16 CHANNEL ... ..... $299.00 ® Always in the Machine—No Searching for a Disk

W/5 VOLTAGE RANGES,

25 i SEC CONVERSION @ Never in the way—No Program RAM used
PRO-{, XTRA-LARGE PROTOTYPE . . . '
BOARD ... ... .. ... $20.95 ——Connect with 4 Keystrokes / Disconnect with 2!
UP TO 52 IC's, NUMBERED & v A ] ) ]
m@%’u}?{;‘% glNi_xNNE[éyn %%%IER i If you program & haven't used a line editor, get one right away” —MICRO MAGAZINE
NUMBERED 170 CONNECTIONS “The most powerful program development tool I have” —ROBERT WILSON, PROGRAMMER
;ao g.%z ggalu.a. 170 $249.00 “Excellent Product, flawless” —PHILIP DALEY, PROGRAMMER
25 BUFFERED LINES [N~~~ : “Great product, exceeds my expectations” —DR STEVE COOK
WU/'IE':IBI'-‘_T!;EERéNL?Ngg OUT. “An elegant solution... well thought out... worth it” —SOFTALK REVIEW, SEFT. 1983
INTERRUPT INPUT “The best thing for the Apple since the disk” —EDWARD DECKER, PHARMACIST/PROGRAMMER
HO"YWOOd Hardware (213) 989-1204 USE OUR 60 DAY UNCONDITIONAL MONEY BACK TRIAL:
6842 VALJEAN AVENUE, VAN NUYS, CA 91406 IF YOU CAN PART WITH IT—WE'LL BUY IT BACK!
. ASK ABOUT DEALER/USER GROUP DISCOUNTS!
'i‘ .
|_visa_| | *G.PLE ¢1983 NEIL KONZEN. SOLD UNDER LICENSE FROM SYNERGISTIC SOFTWARE / APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTER INC.
| ; APPLE. IS APPLE PUGETSOUND PROGRAM LIBRARY EXCHANGE, THE WORLD'S LARGEST APPLE USERS GROUP WITH 25,000 MEMBERS
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by Charles Hill

Editor’s Note: In issue 67 (December|, page 47, we
published the main article of this title. Since the listing |
was much longer than usual, we printed the main routines
that month and promised to include the balance in the

Master Directory

for the Apple

Part 2

L

) 8

next issue. Unfortunately, we were unable to print the a1

promised print and sort routines until this issue. We think
you will find them very useful.

No. 69 - February 1984

S0RT

NXTHAX

514
ISR

LI
5TA
LER
ROR
LA
OR&

BNE

LA
8TA
JHF

SORT ROUTIME
DRTCAT LDA #334

$682
HOME

¥ HEORTMEE

/SORTHES

. PRINTHEE
t GETLNZ

i

He00
INBUFF, Y
#$8L
SORT
#3032

y FLDFQS, Y

R$G2
f

3
400
FLIFOS,
NUMBER
MAY
NUMBER+1
M1
HAX +1
MAY:

HAY
¥AZ+1

3!

48B4
$457
COMMAND

tINY "4

(GET THE SORT FIELIS

+MOVE THE SORT FIELDS
tSTRIF SORT FIELLS TO
A RANGE OF 1 - 3

1FUT A FLAG AT THE EMD
; MAX:i= MUMBER

sHAxi= MAxX /2
1 TEST FOR MAX = ©

INDRH "4
LEND IF MAX = G

MICRO
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NOw!
FULL POWER ASSEMBLY LANGUAGE!

GET THE VERSATILITY OF INDEPENDENTLY
ASSEMBLED RELOCATABLE SUBROUTINES WITH A

RELOCATING LINKING LOADER

® For use with APPLE DOS TOOLKIT ASSEMBLER REL files
Relocate and link 1 to 255 REL files into a BRUNable file

Convenient specification of relocation parameters (output
file, start address, REL file names, . . .} in text control file

Comprehensive error reporting and recovery

Module and entry point memory maps to aid debugging
Complete with user manual and disk example

FAST — ten 256 byte REL files done in 30 SECS

ALSO — SECURE SENSITIVE DATA FILES
ENCRYPT/DECRYPT ANY FILE WITH
FAST-CRYPT
An efficient assembly language implementation of the DES
(Data Encryption Standard) algorithm for Apple or IBM
FAST-CRYPTW/MANUAL. ...t $34.95
Kiwi Software does NOT copy protect its products.
Send check or money order (N.J. residents add 6% sales tax).

Kiwi Software Company
P.O. BOX 218M
PLAINSBORO, N.J. 08536
System requirements:

APPLE I}, Hi+, lle (or compatible) DOS 3.3 w/48K

IBM-PC, XT (or compatible) PC, MS-DOS w/64K
IBM™ IBM Corp.; APPLE™ Apple Computer, Inc.; MS-DOS™ Microsoft Corp.
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METALOGIC

Program your own 3D graphics quickly and easily with this SubLDGIC
A2-3D2 interface

» Easy to leamn “&” commands imbed into your BASIC program

« NO machine language, NO hex math, NO PEEKs, NO POKEs

* Games, demos, animation, CAD — unlimited apphcehons

« Detailed manual — sample documented prog

» Requires: SubLOGIC A2-3D2; ROM Appiesoﬂ& RAM Card(or Apple |[e);DOS 3.3

Only $75, $180 including complete A2-3D2 graphics package

A database to keep tabs on all your important contacts — friends, relatives,
husiness associates
» Simple to use
« Complete screen editing
« Search capabilities

Only $20

* Approx. 200 116-character records
available in each file

= Hardcopy in variable formats

« Includes Name, Address, Phone
& Comment fields

« Requires: Pascal

PASCAT

Catalog all your PASCAL disks for easy reference
» Automatically reads and sorts all files e Flexible search capabifities-
» Rapid sort by any field including wildcards
» Screen list or hardcopy » Requires: Pascal

Only $25
SCREEN UNIT

Terminat /0 unit a must for your PASCAL library

« Device Independent * Source and object code included

« Field oriented with optional defaults  ® Input checking prevents user error
* No licensing fee for commercial use
+ Requires: Pascal

* Built-in editor {(insert, replace,
delete, clear, etc.)

Only $45

/5 ARTEMIS SYSTEMS, INC.

513 W. Mt. Pleasant, Livingston, N.J. 07039
or CALL (201) 564-9333
All Software Unprotected! VISA/MC accepted
3rdClass P.P. NJ RES. ADD 6%

TESTIK

NEXTY

WXTFLD

-
—

#4401
J
40
1

NUMBEF:
HAK

ﬂUHBEFTl
[LGYRD
i

h i
J+l
NXTHAX
J

H

Jt+1
H+l

Ho
MAX

U

H+l

C MAX+1
Y+
H+l

. H
( #0
1

¢ MULT

RNAMEBUFR

Y HFTR

/HAMEBUFR
HFTE+1

7 U
Y

"X 0

b
i

{ MULT

ANAMEBUFR
UPTR

/HAMEBUFR
VFTR+1
HeFF

FLLFTR
FLOFTR
FLLFTR
K303

NEXTJ
r DPOS, Y
HEXT S

FLOLEM,Y
MaxXY
CRPEID
CHPTRD, T

' ‘VFTF) ¥
C HEKTJ

= NUMBER - MAX

s COMPARE K TO

-
x
Ty
]

[

1V = H O+ MAX

;FIND LOCATION OF HTH
ELEMENT

'REDUCE 10 A hANGE oF
; 0TH \UﬁPEP

;FIND LOCATION OF YTH
LEHEMT

:REDUCE V TO A RANCE OF
30 TO NUMBER - 1

yINITIALIZE 50RT FIELD
FOINTER

i MAXIMUM OF THREE
FIELDS
+TEST FUR END OF FIELDE

s TEST FOR END OF FIELLS

1GET THE FIELD LENMGTH
sSET ZERO/MUTZERD FLAC
+oHECK FOR SPECIAL CRSE
OF DISK ID COMFARE

;D0 MORMAL COMPARE

;DGH'T SWAP THEM

MICRO,
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ECS EWar 2 LOx #0 s HOVE FIELD MUMBERS
-2 InY 1 LL& INBGFF.> )
CRY MAXMY CHF #3200 s TEST FOR END
BNE 1 BEQ b
BEG NATFLE s THEY WERE EQUAL AND 4403 $5AVE BITS 0 AND 1
CHPRIL  LDA (HPTR:, ¥ s COMPARE TWO LISK STA FRINTELD, X . _
I0°S ¢ INDIRECT %EE PRINTFLD, X s CONJERT RANGE T3 & - 2
Sk FOINTID 3 . IRST ID : .
iﬂg E%ggFEE FDINT T0 FIRST 1T CFX #8032 s ANYMORE 7
3TA BUFFER . B 1 ) N
LA IDBUFFR=+1 ad DA 4$FF sSET END OF PRINI
ST+ BUFFER+1 . FIELDS FLAG
LD& « VFTRS,Y R ETA PRINTF L[‘,)-.
JSE FOINTID +POINT TO THE OTHER ) :
2 LA (BUFFER ), Y s COMFSRE THEM ; MATM FRINT ROUTINE
;EE EiDBUFzRI;. E?e gggs%& +SET MUMBER T2 PRINT
~ R T - =i
g NERT NG SWAP NEEDED LDA NUMBER+1
o e o STA COUNTH 1
o MAY MY LOA #NAMEBUFR ;INIT BUFFER FUINTER3
CFY MAXNY ST BUFFER
BNE (2 wtH f‘;’LFFEF )
e BED RATFLE $THEY WERE EQUAL LDA (MAHERLTR
A e Ty ENAF THE RECURT L8 koL STURN ON PRINTER ¢FRH1;
et SR SETOUT
e CURTR )L Y FAGE  LDA K$02 :SET NUMBER OF LINES
STA (HFTR3,Y , PRINTED
BLA STA NUMLINES i3 LINE TITLE
STA (VFTRY, T LOY #$00 +FRINT TITLES
INY 2 LI PRINTELD, Y sWHICH TITLE IE THIZ 7
CPY #420 Bl 1 TF ND ®ORE FIELDS
BNE {1 114 FEHEMEER FOSITION
5EC sHiz H - MAX PHA )
LD& B LDY TITLEH, % ;GET ADDRESS OF TITLE
CRBL HAX L& TITLEL, S
T4 H TAX
LDA M+l JSE PRINTMES :AND PRINT IT
SEL BAZ+L LA g ©
5TA H+1 JSF COUT .AND & SFACE
BLC NEXTY sIFH L L +CET SAVED POSITION
LDA H TAY
ORA H+i INY
EEQ NEXT CPY H$02 $NEXT TITLE
JMP MEXTH BRE <2
REXT INC J tdiz L+l a1 JSR CROUT
BNE 1 NEXTLINE J&R CROLT
INC j+1 LDA BS$FF ; INIT FIELD FOIMTEE
1 AMF TESTJr 1ALRAYS N STA FLDPTER
¥ NEXTFLD INC FLDPTR
: %gi ;%U§YR ;ARE WE AT THE ENMD
¥ THIS IS WHEnt THE MULT RUUTIME L 2 ; 1
¥ FROM LAST MONTH ¢ ITS IN BEU TESTEND -(EL - £0 DO CTHER
% CHECKING
1 LDA FLDFCE,Y
SORTMES ASC “EMTER FIELDS TO SOmi OM IN DECREASING BMI TESTEMD 30R IF THERE ARE LESS
ORDER OF IMPORTAMCE EG 2124CRM" THAN 3 FIELLS
HE: BREL TAY
ASC “SORT FIELDS:™ LDA FLODLEN,Y ;GET THE LEMNGTH OF
HEY &L , - THE FIELL TC PRINT
ASC "1= DISK 1D 2= FILE TYPE 3= FILE NAME" STA MAANY
HEX. 8DCG CPY #$0C
) BEG PRINTID $ARE WE PRINTING
f ROUTIHE TQ PRIMT CATALOG & DISK ID
. i CRY #4401
FhINTlAT LLA #4335 (N g BEG PRMTTYPE s0R IS IT & FILE TYPE
STh $702 3! LDA (BUFFER S, sFRINT FILE NANE HERE
J5k HOME JSK COUT
LOx atLDMES ﬁN ItLD ORDER INY
N "MES5A CFY HAXMY
LIV /FLIMES BNE 11
JSR FRINTHES LDA # "
JSR GETLMZ +GET FIELD NURBRES JSR Ut
Tkn $TEST FOR NULL IRFUT BME HEXTFLD sCHECK, FOR THE MEXT
BME 12 FRINTID DA (BUFFER,Y sPRINT DISK ID HERE
LLA 685 JSR POINTID FFOINT T0 THE 1D
574 $702 »1 LDA { IDBUFFR 3, ¥
JHF COMMAND JSR COUT
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INY BNE 1 ; THERE ARE MORE
CPY HA)\HY S0 CONTINUE
BNE ¢ JSR SETOUTO s TURN OFF FRINTER
LDGA ﬂ“ " LDA #4B9 ;s MORM "5"
JSR COUT STA $702
aME MEXTFLY JHF COMMAND
FRNTTYPE LDA #" {FPRINT TYPE HERE 21 INC NUMLINES
JSR CoUT s THIS SECTION OF CODE CLC : INCREMENT BUFFER
15 "BORROWEL" FROM DOS . FOINTER
Lox g & sFRINT AN "% IF THE LDA BUFFER ;FOINT TOD MEXT ENMTRY
"FILE IS LOCKED ADC R$20
LW : GUFFER),Y STA BUFFER
BPL 21 BCC 1
LDX #"x" INC BUFFER+1
Al TXA 1 LDA NUMLINES sHAVE WE PRINTED
JSk COUT A PACEFUL YET 7
LOA (BUFFER),Y ;PRINT THE FILE TYPE CMF 4MAXLINE
AND #$7F BCS )2
LOY #7 JuP MEXTLINE ;NO SO CONTINUE
ASL a2 LbA ®$0C ;YES SO -
~2 ASL JSR CoyT ;FORM FEED
ECS )1 JMF FAGE
JE FILETYFE ASC “TIABSRAL
ENE < FLDMES  ASC "ENTER THE FIELDS TO PRINT EG 213¢{CR}'
+1 LDA FILETYFE Y HEX 8
JSR COUT ASC "FIELD HUMBERS:"
LOA § ¢ HEX 8D
JER COUT ASC "i= DISK ID 2= FILE TYPE 3= FILE MAKE"
J5K COUT HEX 6DGO
ENE NEXTFLL IDTITLE ASC * DISK ID®
TESTEMD LDA COUNT + TEST FOR END OF MNAMES HEX 00
AND FAGE TYETITLE ASC "TYPE™
BNE 1 HEX (0
DEC COUNT+1 s COUNT= COUNT - 1 NAMTITLE ASC ™ FILE MAME "
»1 DEC COUNT HEX €0 _
LOA COUNT TITLEL  BYT IDTITLE,TYPTITLE,NAMTITLE
AND COUNT+1 TITLEH  HBY IDTITLE,TYFTITLE,NAMTITLE '
CMF H$FF ¥ AICRO"
ROCKWELL Microcomputers from Excert, Inc.
e o SPECIALS o o RM 65 SERIES .
A65-1 (1IKRAM) . ............... $435 Deduct 5% from list if 2%
A65-4 (4KRAM) ................ $455 ordered with AIM 65® or G
A65-4B,4F (4K, BASIC or FORTH®) .$495  AIM 65/40.
A65-4AB (4K, BASIC & Assembler) .$525
AB65/40-5000 (32K RAM). ... .. ... $1250 REPAIR SERVICE
(out of warranty only)
A,H}gg Ugiﬁﬁ 2%740 $25/hr. pius parts - $25 min.
Assembler. . . ... ... .. ... .. ... $35
BASICROMS ................... $65 SPARE PARTS
FORTH*ROMs.............. .... $65 are available
ENCLOSURES &
A POWER SUPPLIES CASH DISCOUNT -Deduct 5% for Prepaid Orders
65-006....................... $175 (we pay shipping)
ENG4A . ... .. .. $115 pay shipping
ENCSA ....................... $130 TERMS:
ENC6A ... ... .. ... .. .. ..., $140 Net 30 from approved Companies & Institutions — otherwise COD.
Shipping will be added to order. Minnesota residents add €% sales tax.
Prices subject to change without notice.
_ Educational Computer Division focK V{/\Ethol;\iﬁreéiRDia_l!%z :\T:CORP
. LL N .
_’FXCERT INCORPORATED CUBIT, MTU, FORETHOUGHT PRODUCTS, GORDOQOS,
5 P.O. Box 8600 SEAWELL, DYNATEM, APPLIED BUSINESS COMPUTER
. SERVKDE White Bear Lake , , .
. AIM-65 is a registered trademark of Rockwell International Corp.
: ?so;gb?;@ Ml(nﬁnﬁzs)oigﬁsil 12 'FORTgH is a registered trademark of Forth, Inc. P
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CoCo Bits

Assembly Language Programming

When the winter wind blows, its a good
time to pull a chair near the fire and
pick up a good book. If you own a
CoCo, that book might be something
relating to your computer. Radio Shack
has finally released that long-awaited
assembly language book for the Color
Computer. If you haven’t seen it yet,
stop by the store and look for it. Its a
winner. William Barden, Jr. takes the
novice through nearly every phase of
assembly prograraming on the CoCo.
The book, entitled ‘“TRS-80 Color
Computer Assembly Language
Programming'’, is written with the
beginner in mind, and uses the
Edtasm+ ROM version as the
assembler in programming examples.
About the only negative thing I could
say about the book is its dependence
upon Edtasm+. If you have another
assembler, you will have to translate
assembler commands to the format
your assembler uses. Edtasm is an
excellent editor for cassette users,
though, and novices might be willing
to purchase it anyway. The price of the
book is right, though, at $6.95 a copy.
A disk version of Edtasm is due out
soo1m.

While on the subject of Edtasm,
Rainbow magazine carried an article by
Roger Schrag that had patches to
Edtasm that allowed it to run on disk.
This patch is fairly easy to implement,
and seems to work well. If you are
interested, the article is in September,
1983 Rainbow. I haven’t found any
problems with the patch yet. If you run
into any bugs while working with it,
please let me know.

Color Computer Shows

The November Rainbowfest in Dallas
and the Color Computer Expo in
California are history as I write this. I
had hoped to make it to Dallas, but
conflicting schedules prevented it. Bob
Rosen of Spectrum Projects gave me a
first hand report on the Dallas show.
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by John Steiner

There was not quite as large a crowd at
this show as there was at the Chicago
'fest. This might be expected as the
population is not as dense. One of the
new items on display was a CP/M
board that plugs into the CoCo ROM
port. The board only costs $249.00. and
opens up a lot of powerful business
software. It will be interesting how
easy it is to modify the software for use
on the CoCo. An interesting piece of
software was GRAPHIC.COM (sold by
Spectrum Projects|. Bob said it was the
hit of the show {he might be prejudiced,
since he sells it). He promised me a
review copy, so I will pass along my
thoughts on the program as well. The
real hit of the show was the tour of
Tandy factories where the CoCo is
manufactured. I have been told by
several attendees that they probably
enjoyed that best.

The Color Computer Expo in
Pasadena, California was crowded,
according to Sue Searby of
Computerware in Encinitas, California
{Who says computer shows are a thing
of the past!] The next big Color
Computer show I know of is a
Rainbowfest in Cherry Hill, New Jersey
in April, 1984. If you have word on any
others, please let me know. I will pass
the information along.

The DRAGON Arrives

The Dragon Computer is being sold in
the US by Tano Corporation. As I write
this, there are a few Dragon dealers
offering the machines for sale. Reports
of the new machine are favorable, for
the most part. Advantages include a
parallel printer port, a video monitor
jack, and a typewriter keyboard. Tano
is providing a line of software included
in price of the computer. Its biggest
disadvantage is in compatibility with
the CoCo. Though the Extended Color
BASIC language is nearly identical in
syntax, the tokens used to represent
BASIC keywords are not the same, so
BASIC programs written on the CoCo
make little sense when loaded into the

MICRO

Dragon. Programs may be typed in, or
transferred via modem, etc. In
addition, I have received a program for
review from Frank Philbrow of Elkan
Electronics in Prestwich, Manchester,
England. This program, called Dragon
Cruncher translates BASIC programs
from CoCo to Dragon and Dragon to
CoCo. 1 am looking forward to
reviewing it, however I don’t have a
Dragon handy. I am arranging to look
one over. I will let you know more
about both the computer and the
program when I have had a chance to
look them over.

Two More Word Processors

One of the best applications for a home
computer is word processing. In the
August issue, which was dedicated to
word processing, I mentioned some of
the word processors I had worked with.
A short time later, I heard from Tom
Nelson of Nelson Software Systems
[now called Softlaw Corporation|. His
program, Super Color Writer, was one
of the other major word processors in
use when that was written, and Tom
wanted me to look it over. The
program, called VIP writer now, has
been lowered in price, and costs only
$59.95 in either ROM or disk versions.
The software is very powerful, and is
command driven, unlike Telewriter,
which is menu driven. It takes a little
extra effort to learn to use VIP writer,
but it is well worth the effort. The
package is first rate. VIP Writer
supports 64K and has a bank switching
technique that allows disk users 41K of
workspace, and ROM users 52. If you
forego the high resolution graphics
screens, ROM users can use over 62K of
workspace. Screen displays include the
standard 32 character mode, as well as
51, 64 and 85 by 21 or 24 lines per
screen. On a monitor, displays are very
readable, and background color is easily
changed. The editor is easy to learn and
use with the well written 110 page
manual. Scrolling is allowed both
vertically and horizontally, with
column widths up to 240. Just about
any special print function can be done
from the program. A format window
allows you to see just exactly what the
text will look like including margins,
page breaks and justification. This is
what I miss most in Telewriter. About
the only bad things I can say about VIP
Writer are the fact that it comes on a
protected disk [no backups allowed)
and it is a lot to learn [hardly a
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Computer Software Associates, an
established software house, supplies soft-
ware for COMMODORE, APPLE, and IBM
home computers. CSA is currently looking
to expand its product base of serious pro-
grams in the areas of home, education, and
office.

Computer Software Associates offers
over 30 years of market experience, world-
wide distribution, innovative packaging,

generous royalties, and programmer support.

Interested programmmers should con-
tact Mike Mahan, Product Development
Depatment, Computer Software Associates,

The Silk Mill, 44 Oak Street, Newton Upper
Falls, Massachusetts 02164 (617) 527-7510.

AR COMPUTER

&
w22 SRS

AIM + POWER
om COMPUTECH

Al ori
Pi)lsg;:ieds Check the
(Continental outstanding
u.s. — docurpenta.tnon
otherwise supplied with
$2 credit) AIM65

Top quality power supply designed to Rockwell’s specs for fully
populated AIM 65 — includes overvoltage protection, transient
suppression, metal case and power cable:

PSSBC-A (5V 2A Reg; 24V .5A Avg, 2.5A Peak, Unreg) ...$64.95
Same but an extra AMP at 5 volts to drive your extra boards:

PSSBC-3 (5V 3A Reg; 24V .5A Avg, 2.5A Peak, unreg) ...$74.95
The professional’s choice in microcomputers:

AIM651KRAM. . ... .. $429.95 BASIC(2ROMS) ...... $59.95
AIM65/4K RAM . ... ... $464.95 ASSEMBLER (1 ROM) ..$32.95

FORTH (2 ROMS) ........... $59.95.
SAVE EVEN MORE ON COMBINATIONS
AIM65/1K + PSSBC-A .$479.95 AIM65/4K + PSSBC-3 .$524.95
We gladly quote on all AIM65/40 and RM65 items as well.
ORDERS: (714) 369-1084
i P.0. Box 20054 » Riverside, CA 92516
California residents add 6% sales tax
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disadvantage when you consider its
power]. It consistantly turned out good
looking text.

It takes a lot to learn to use any
word processor, and 1 am using the
latest CoCo word processor to write
this column. Elite Word, from Elite
Software, is relatively inexpensive,
simple and yet powerful in its capacity.
Like VIP Writer, Elite Word can
typeover text or insert text. Both
programs have key repeat, which is a
real advantage. Elite Word is easy to
learn. I was writing complicated files,
and saving and printing them in only a
few hours. The editor works well, and
supports the 51 by 20 line mode of text
entry. This graphic screen has a smooth
scroll that is easy to get used to
watching. Text can be entered
anywhere without long pauses while
working at the beginning of a large text
file. Though it takes awhile for text to
appear on the screen in this situation,
any keys hit are stored in a buffer, and
displayed as the computer gets to them.
A window displays text as it can be
printed, and command help is easy
because of a status line at the top of the
screen. Loading and saving files is easy,
and saves can be done in binary,
formatted or non-formatted ASCIL. The
print routine seems to work perfectly,
and I noted only one manual error.
Default for page numbering is 1, not 0.
Print routine setup is easy, and
supports any brand printer because you
modify a BASIC loader program with
your own printers commands. One of
the first things to do to implement the
printer routines is edit several lines,
putting the proper data from your
printer manual into the loader
progtam. The 50 page manual is
sufficient, and easily readable. A
variable text merge allows a person to
create form letters that are printed from
a data file list. If you have ever worked
with Wordstar's MailMerge, you will
know how useful that function can be.
Disks are not protected, so you may
make backups to your heart’s content. I
only noticed a couple of disadvantages
with this program. With only one
graphic screen available for editing you
never see the text as it looks on the
page until you view it from the format
window, or print it. Most of the time,
this should be adequate. You must
always remember to put a carriage
return at the end of the last line of text
or it won't be printed. All in all, both of
these programs will do a good job for
you. My vote for easiest is Elite Word,
and most powerful is VIP Writer.
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by Ralph Tenny

Last month we started talking about
A/D ({analog to digital) converters.
Let's review briefly: A/D converters
measure analog (naturally occurring)
voltages in discrete steps. An A/D
converter which has coarse steps [low
resolution) most likely will not be able
to measure a voltage accurately even if
it is a perfectly accurate converter. For
example: measure the length of a
pencil, using only the inch marks on
the ruler, and express the length in
terms of the nearest mark. Next,
measure the same pencil using a ruler
which has 1/32" divisions, again
expressing the length in terms of the
nearest mark. No matter how accurate
the first ruler is, you can make a better
measurement the second time! So,
when it comes to choosing an A/D
converter, the first rule is to be sure to
get a unit with sufficient resolution.
(Ed. Note: Figure 3 in last month’s column
inadvertantly got referenced in the text as
Figure 4. There was no Figure 4.)

Suppose you want to measure
voltages between 0 and 5 volts to an
accuracy of + or - 19. 1% is equal to
one part in 100. If a converter has 7 bits
of resolution and perfect accuracy, it
would suffice, since 1/128 = .78%. A
typical accuracy for a 7 bit converter is
+ or- 1/2 bit, which is .39%. Since .78
+ .39 = 1.17%, it is not accurate
enough. Let's try an 8-bit counter
{1/256 or .39%) with 1 bit accuracy:
39% + .39% = .78% worst case,
which will be suitable. Actually, such a
converter is very inexpensive unless
you want to make is high speed [speed
costs]!

Figure 1 shows a very simple type of
A/D converter which can be driven by
a PIA. It consists of a resistor network
called an R-2R ladder (the resistors used
have a ratio of 2:1), followed by a
voltage comparator. The resolution of
this comparator will obviously be 7 bits
or one part in 128. The resistive
network generates an output voltage (at
point ‘A'} proportional to the binary
number output from the PIA. If you
stop to think about that statement, you
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must realize that the PIA plus the R-2R
ladder make up a simple D/A
converter!

Let's get an idea how the output
voltage can be directly related to the
binary output of the PIA. If all the
outputs are at logic zero, obviously the
voltage at A will be zero. Also, it is easy
to see that if all outputs are at logic
one, the output will be maximum. If
the resistors are very high value, this
maximum output voltage will be
essentially equal to the supply voltage
of the PIA.

Some more examples, not
immediately obvious: if Bit 6 of the PIA
is high and all the rest are zero, the
output is one-half of full scale or one-
half of the supply voltage. If you output
binary 00100000 (Bit 5 high), the
output is 1/4 of full scale, etc. We have
to observe one condition regarding the
output of this D/A - it will not be
accurate unless it feeds a very high
impedance load.

Well, if the PIA and resistor ladder
make a D/A converter, how does

,MCRO Interface Clinic

simply adding a voltage comparator
make Figure 1 an A/D converter?
Actually, it takes intelligent control of
the PIA - software - to complete the job.
Here's how it works: the unknown
voltage is fed to the second comparator
input. If the unknown voltage is higher
that the D/A output, the comparator
output will be high. Suppose you set
the PIA output to binary 00000000.
That will give minimum output from
the D/A. If you have an input voltage
lower than 5 volts and higher than a
single-bit output from the D/A, the
comparator output will be low. You
can now increase the output of the D/A
one binary count at a time until the
comparator switches high. If changing
only the LSB (least significant bit] of
the converter up and down switches
the comparator, leave that bit off and
record the output binary word.
Suppose that the final binary count
is 00111000. The resolution of the
converter is .0391 volts (5 volts/128].
00111000 binary equals 56 decimal, so
the unknown voltage is more than 2.19

¢ E0oK

PIR
FORT

£ 100k

s 10Uk
S U Tu] T

o 1000}

<10k

Figure 1. Several picked resistors driven by a parallel port make a
D/A converter; add a comparator and software to get an A/D converter.
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best results, and enough resolution to
make meaningful comparisons.

If your computer has a parallel
output port which is a PIA |the

Commodore 64 User Port, for
example), try building the R-2R ladder
with the resistor ends soldered to a

100

EITE [T

connector which fits the output port.
Make some preliminary measurements

£ 100K
] to find out the full scale output of the

converter. You will probably find that
the output isn’t exactly 5 volts. It may
be slightly lower or higher, depending

upon the Vce voltage fo the computer.
You can't easily correct this error,

except to compute the error and allow
for it if you need better accuracy.
"o If your computer doesn’'t have a

COMPRETZON OUTPUT

parallel port, use the Serial-Parallel
adapter we experimented with in this

14 Lmzgs | column recently (November MICRO

ALL EUFFEREZ

CDYOso CEDE

Figure 2. Add CMOS buffers to TTL output ports to increase
accuracy and zllow adjustment of full scale output.

66:106). If your computer's parallel
port uses TTL parts, the accuracy will
be considerably degraded since TTL
parts do not pull up to Vec or down to 0
volts. Figure 2 shows one possible fix.
Use a CMOS buffer to drive the R-2R

L INPUT YOLTAGE

volts (56 * .0391), and less than 2.23

volts [57 * .0391). We can't read it any

closer because of lack of resolution.
Let's get more familiar with this

ladder. The output levels will now be
Vee and 0 volts. Also, if you wish to
adjust the full scale accuracy, carefully
adjust the Vee for the CMOS buffer so
the full scale output is exactly 5 volts.

type of A/D converter. Build this
simple circuit and measure the D/A
output for different binary values. A
typical digital voltmeter will give the

ID ERRY
ERIPHERALS

O.
8

Dealer
Inquiries
Invited

Professional Workmanship
Guaranteed Repairs
Quick Turn-around

*Catalogs

AFP $2.00 TASK $1.50
Catalog price refunded
with first order

Apple ® Franklin ® Atari
PET L HDE
AIM ® SYM ® KIM
[ ]
Perry Peripherails
Repair Center Orders
6 Brookhaven Drive P.0O. Box 924 (516) 744-6462

COMPLETE PRODUCT LINES FOR
D.C.Hayes e HDE e Microsoft e Nashua e Okidata

APPLE ¢ FRANKLIN ¢ IBM-PC/XT

We carry many products at competitive prices to expand these fine computers.
Request Catalog No. AFP*

HDE ¢ AIM ¢ SYM e KIM

HDE hardware and software for ASK, DLC, OMNI-65 systems
KIM replacement modules (1K — 4K) and keyboards
AIM-65 (1K — 4K) and accessories. Request Catalog No. TASK*

COMPUTER REPAIR SERVICE

Miller Place NY 11764 9AM—5PM Weekdays

Rocky Point, NY 11778
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Another interface design uses the
serial or printer port to drive the circuit
shown in Figure 3. Commaodore owners
can use the RS-232 output directly,
since it comes out at TTL levels. Other
computers probably will have standard
RS-232 levels, but the transistors
shown will shift levels satisfactorily. In
this design, binary codes are output by
the counter. If there is no activity on
the channel for a while, the reset
network resets the counter to zero
count. The time constant of this circuit
is long enough that normal clocking
activity will keep the reset off. When
you want to make a conversion, read
the Serial In line to be sure that the
comparator output is low. Clock the
counter one count at a time, watching
the Serial In line for a transition while
counting the clock pulses internally.
When the transition happens, subtract
one count to get the binary value of the
voltage.

Owners of the Radio Shack Color
Computer have the equivalent of four
A/D converters built in - the joystick
ports. This A/D converter is very
similar in principle to the circuit of
Figure 1, as you can determine if you
have the Color Computer Service
Manual. Note that these ports have
only six bit resolution - one part in 64 -
and the accuracy may not be adequate
for your needs. If you want to practice
A/D techniques, the joystick ports can
be useful. The input to the joystick
ports are made on pins 1 and 2 of each
joystick connector. Follow the
instructions in the Color Computer
manuals for reading the joystick
positions.

There are a number of different
types of A/D converter technologies
available. The basic concept of A/D
conversion is that the voltage to be
measured is compared to a standardized
voltage and the result expressed as a
digital value. However, it is also
possible for input voltage (or current] to
be converted to a frequency
proportional to the voltage. ICs which
implement frequency/voltage [F/V])
conversion are inexpensive and easy to
use; we will do some experiments with
them later.

A converter such as is shown in
Figure 3 is a linear or serial converter.
To make a conversion we must output
each binary value in turn until the
unknown voltage is reached. If you
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Figure 3. The A/D converter of Figure 1 adapted to operation on the Serial port.
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look at the output of Figure 3 on an
oscilloscope, you will see a linear stair-
step voltage with each step equal to
.0391 volts for 5 volts full scale.

The converters of Figures 1 and 2
can be driven with a successive
approximation algorithm. This method
sets the MSB of the converter and
checks to see if half-scale output is
greater than the unknown voltage. If
so, the MSB is turned off and each
successive lower bit tried. If the result
is lower than the unknown, that bit is
left set, and the process is repeated
with the remaining bits. The final
answer is the binary representation of
the voltage, and the answer will be less
than one bit.lower than the unknown

voltage.
Figure 4 is a flowchart
implementing the successive

approximation algorithm for 7-bit
converters such as Figure 1. The basic
flow is to output each bit, beginning
with the MSB (bit mask starts with
$40). In case you have forgotten,
individual bits are turned on in a PIA by
a logical OR between the port image
and the current mask bit {third block].
If the bit being tested is too high, the
bit is reset using a logical AND of the

port image and the inverted bit mask. A
new bit mask is created for each test
cycle by shifting the starting mask
right.

The following mini-program,
written in Color Computer BASIC,
illustrates the successive
approximation algorithm by printing
the port value which would be output
after each test.

100 MA=501 [M=0

150 IM=MA OR IM

160 INPUT "H OR L7?";AS$

170 IF A$="H" THEN 500

180 PRINT IM

190 IF MA=0 THEN 600

195 §0TO 150

500 MI=255-Ma

510 IM=IM AND MI

520 60TO 180

400 PRINT "CONVERSION
COMPLETE"15TOP

This BASIC program closely
parallels the flowchart of Figure 4
except that BASIC automatically saves
the variables. Line 170 allows you to
verify that the correct bit pattern will
be output; in effect, you specify if the
test will be 'high’ or ‘low’ by entering
H or L from the keyboard.

There is one loose end to our
discussion - how accurate are the
converters we have shown? The R-2R
ladder’s accuracy depends upon having
a close match between all the 100K
resistors and 200K resistors, and a ratio
between the two values very close to
2:1. You can use an ordinary ohmmeter
{or an average digital ohmmeter| to sort
a number of 100K resistors. Try to find
six resistors exactly alike, rather than
exactly 100K. Pick the 200K resistors
to be equal to the measured resistance
of two selected 100K resistors in series.
Use as little soldering heat as possible
while getting good connections.

The correct resistor values will
create repeatable step sizes, and full
scale accuracy will depend upon
adjusting the Vcc to the PIA [Figure 1),
CMOS buffers (Figure 2] or the counter
(Figure 3). If you have a very accurate
voltmeter for calibration, your A/D can
be more accurate than you imagine!

P.O. Box 4364
Flint, Michigan 48504
(313) 233-5731

.
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SYSTEMS

WE CARRY MANY VIC AND APPLE PRODUCTS. PLEASE SEND FOR A CATALOGUE.

APPLE DUAL DISK CONTROLLER BOARD

$29.00

RS232 SERIAL INTERFACE BOARD
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EPROM PROGRAMMER BOARD
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ALL BOARDS HAVE SOLDER
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AND GOLD EDGE FINGERS
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AND SAVE UP TO 80%
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APPLE 11 1S TRADEMARK QF APPLE COMPUTERS, INC.
CP/M IS REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC.
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by Loren Wright

Modems, Etc.

Modems

I've managed to accumulate a number
of products for review, so I thought I
would cover a few together under this
title.

Recently, I took the plunge into
telecommunications with the purchase
of a VICMODEM [Model 1600}, took
out my review copy of SuperTerm, and
proceeded to try to get on line with
CompuServe. The first problem was
that I couldn’t use the VICMODEM
with my phone. Not only does the
phone have to be modular, but all the
electronics must be in the base of the
telephone. Slimline or Trimline phones
do not work! I was able to get the
VICMODEM to work with someone
else’s phone. The procedure is a little
awkward: you have to make the call,
listen for the high-pitched squeal, then
remove the modular plug from the
handset, and plug it into the modem.
The VICMODEM plugs into the VIC or
C-64's UserPort, and has exactly three
external features: the modular phone-
plug receptacle, an activity light, and
an answer/originate switch.

The answer to my problem was to
buy a Commodore AUTOMODEM
{Model 1650]. This was a little more
expensive ($100 vs. $60], but well
worth the difference. Not only does the
AUTOMODEM work with my
telephone, but it also has a number of
other very useful features. The
AUTOMODEM doesn’t really even
require that you have a telephone!
There are two modular jacks on the
side of the 1650. In one you plug a line
from the walljack (included with the
modemy}; in the other you plug the
telephone. There’s a switch on the
modem between the telephone and the
modem. Another switch controls the
answer/originate mode, and a third
switch controls full/half duplex. The

No. 69 - February 1984

AICRO

Commodore Compass

reason the unit is called
AUTOMODEM is that it can be
programmed to automatically dial a
number and automatically answer
when you aren’t around.

These two modems are not the only
ones that work with the VIC and C-64,
but they are the cheapest ready-to-use
units. Both work only at 300 baud, so if
you need faster speeds you will have to
buy one of the more expensive units
such as the Hayes SmartModem 1200.

Terminal Programs

Both the VICMODEM and the
AUTOMODEM require software to do
anything. There’s a cassette included
with each that has a VIC terminal
program on one side, and a
Commodore 64 program on the other.
The C-64° AUTOMODEM program
implements the auto-dial and auto-
answer features.

These programs are rather minimal,
however. They are sufficient to use
CompuServe, Dow Jones, The Source,
and most bulletin boards, but functions
such as LOADing material from and
SAVEing to DISK, printing documents,
handling programs, and ASCII
conversion, are difficult or impossible.
For these tasks you require a terminal
program.

Perhaps the best program on the
market for the Commodore 64 or VIC
is SuperTerm from Midwest Micro,
Inc. (311 W. 72nd St., Kansas City, MO
64114]. This program can handle just
about any communications situation
imaginable. The baud, bits, parity,
stopbits, and duplex are all selectable.
The screen can be set to operate with
40, 80, or 132 columns, and there is a
convenient 'freeze’ mode to aid in
reading the wider screen formats. The
buffer can be edited before
transmission or after it is received. Any

MICRO

of 42 different terminals can be
emulated. Files can be converted from
CBM to ASCII and vice versa. I haven't
begun to test all the different
possibilities.

SuperTerm is notable in that it
supports printer streaming. That is,
you can set it up so that everything that
comes across the line goes directly to
the printer. This requires Midwest
Micro's Smart ASCII printer interface
($59.95). Smart ASCII works through
the expansion port, not the serial port
used by most other interfaces. Without
this interface you must use the print-
buffer procedure.

The omnly complaint I have with
SuperTerm is the manual. Included
with my review copy is Revision 1.1 of
what they call ‘‘Preliminary
Documentation.’’ I do hope that the
final documentation explains things a
little more clearly and gives the user
step-by-step instructions for such
common operations as sending/
receiving CBM programs, WordPro
files, and UP/DOWN loading from
CompuServe.

The $149.95 price is a little high,
but certainly worth it if you want to be
able to do practically anything with
your modem. The VIC-20 version [not
reviewed) requires a 16K expansion.

Those with less ambitious
communications plans and/or smaller
budgets may wish to consider Midwest
Micro’s other terminal programs. Also,
I am told that there is a very powerful
public domain ‘Terminal 64’ program
available from Midnight Software
{1238 Richland Ave., Lincoln, IL
62656] for a $15 media and handling
fee. (Don’t send disk and mailer -- just
money! Ask for ‘The Terminal Disk’).

On-line Information Sources

Commodore includes information on
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CompuServe and Dow Jones with both
the VICMODEM and AUTOMODEM.
The CompuServe information includes
a user ID and password to let you get on
the system right away for a free hour.
Dow Jones also gives you a free hour,
but you have to send away for the
password and ID number. So far, I have
spent a couple hours on CompuServe
and have not really figured everything
out yet. Commodore has decided to
support CompuServe not only by
including the information and free
hour, but also by running a
Commodore bulletin board service.
Through this bulletin board (accessed
from CompuServe by 'GO CMB'] you
can exchange messages, read
Commodore bulletins and product
announcements, download programs
from their magazine articles, and
participate in on-line conferences. You
can leave messages for Commodore
personnel to get hardware/software
help, and most likely get an answer
within a few days.

CompuServe is accessed through
one of many access numbers
throughout the US and Canada. If you
are fortunate, as I was, there will be one
that is a local call for you. In addition,
you can use TYMNET, DATAPAC, and

TELENET numbers, but using these
costs extra. Once you have used up
your free hour, it costs $6/hour that
you are connected. This applies to
evenings, nights, and weekends at 300
baud. Daytimes and 1200 baud service
are much more expensive. There is no
initiation fee, but some services, such
as up-to-the-minute stock quotes cost
extra.

Dow Jones News/Retrieval gives
you access to Wall Street Journal news
and other business information. The
membership fee is waived for
AUTOMODEM and VICMODEM
purchasers. I have not yet tried Dow
Jones.

The Source is another information
source available. The hourly connect
rate for evenings, nights and weekends
is $7.50, and other rates are more
expensive than CompuServe, too.
There are account maintenance and
minimum monthly fees as well. This
means that you get a bill for $10 every
month, even if you don't use the
service. The biggest obstacle to the
home user is the $100 membership fee.
I was not able to try out The Source due
to these financial impediments. It
seems that The Source is geared to the
business user, rather than the home

user, and the presence of the
Commodore bulletin board on
CompuServe should swing you in favor
of them anyway.

There’s a great number of local
bulletin boards springing up, and many
of them have Commodore special
interest groups [or SIG’s, for short).
Although these don't have the variety
of services and information that
CompuServe boasts, the cost is often
no more than a local phone call. Using
a bulletin board is a good way to hook
up with other Commodore users. Ask a
local computer store about bulletin
boards in your area.

There are also more nationally
oriented bulletin boards which are also
free, except for the long distance call.
These include Steve Punter’s bulletin
board, The Toronto PET User’s Group,
The Midnight/Gazette, and a great
number of others. In a future column, I
will publish a list of bulletin boards.
Bulletin board operators send in your
numbers, hours, specialties, etc., to get
included in this list.

Loren Wright may be reached at 37 Adam
Drive, Hudson, NH 03051, or as
CompuServe 70626.636.

DISCOUNT COMPUTER

Astail  Discount

APPLE
Zork |

/
®
I)')le Zork Il
'CI Deadline
Eliminator Mastertype

War : . Castle Wolfenstein 2995  21.00

Adventurefand Supertext Il

Pirates Adventure
Golden Voyage

Magic Window

Temple of Apshai

Upper Reaches of Apshai
Curse of Ra

Midway Campaign
Hi-Res Computer Golt
D0S Bass

The Arcade Machine
Star Blazer

Choglifter

Serpentine

Deadly Secrets

Raster Blaster | Congo
Bug Attack Goldrush
The Home Accountant . Gorgon

Beer Run
X .
gir;agl; “Attac 0 Snake Byte

Time Zone
Threshold
Crosstire
Frogger

Laff Pak
Ultima 1l

Pie Man

Softcard Premium System 775.00 600.00
Wizard and the Princess 3295 24.00

Cranston Manor 3495 25.00
Softporn Adventure 2995 21.00

Screenwriter il 12995 94.00
Graphics Magician 59.95 44.00

Fastgammon

Retall  Biscount ATARI

Threshold (d)

Snake Byte (d)

Space Eggs (d)

Bandits (d)

Color Print {d)

Canyon Climber (d)
Shooting Arcade (d) {t)
Pacific Coast Highway (d) (t)
Clowns And Batloons (d) (t)
Wordrace (d)
Andromeda (d)

Deadline (d}

Zork | (d)

Zork i (d)

Alien Swarm (d)

Action Quest {d) (1)
Ghost Encounters (d) {t}
K-Razy Shootout (c)
K-Razy Kritters (c)
Ultima | (d)

39.95 268.00
3995 29.00
49.95  36.00
3995 29.00

150.00 106.00

93.95 72.00
3995 29.00

29.95 21.00
3495 2500
3495 2500
59.95 44.00

2995 2100
2495 18.00
3495 2500 Ali Baba and Forty Thieves (d)
3495 2500 Deiuxe Invaders (c)

39.95 29.00 Gortf (c)

2995 21.00 Wizard of Wor (c)

2995 21.00 Preppie (d) (t)

Tigers in The Snow (d) (t)

Wordrace
Rendevous
Russki Duck
Horizon V

Intec 32K Board $75.00
APPLE Compatible Disk Drive $265.00
VERBATIM/DATALIFE Disks $26 oo

Ghastly Manor (d}
Raster Blaster (d)

SPECIAL OFFERS

Sargon It

MANY MORE PROGRAMS AVAILABLE o

TERMS: Send check or money order
for total purchase price, plus $2.00
for shipping. MI residents add 4%
tax. C.0.D. accepted.

® MFGS. TRADEMARK

STROM ==

P.0O. Box 197 SYSTEMSINC.
Plymouth, Mi. 48170
(313) 455-8022

cEskies

RAetail  Discount flatail  Biscount

2995 21.00 C=Cartridge ®
3495 2900 A_A_..I.-‘.A_R_Io

3995 2900 ey Gyard (d) 2495 18.00
2095 2100 pear Guard (1) 19.95  15.00
2895 2100 (coverns of Mars (d) 3995 29.00
2095 2100 vz gasic (c) 5995 4500
2995 2100 grar Raigers (c) 4495 3300
2495 1800 rentinede (c) 4495  33.00
3495 25.00 pac Man (c) 4495 3300
49.95 3600 pyo () 7995  60.00
39.95 Temple of Apshai (d) () 3995 29.00
3995 2900 \ypoer Reaches of Apshai {t)  19.95  15.00
34.95 Curse of Ra {d) 1995 15.00
2995  21.00 Midway Campaign {t) 16.00 12.00
2095 2100 apgie panis (d) 20995 2100
4995  36.00 1racy Attack (d) 2095 2100
49.95 Chaopiifter (d) 3495 2500
39.95 Star Blazer (d) 3195 24.00
3295 2400 wizarq and the Princess (d) 3295 24.00
3995 2900 yapreaker (d) (1) 2095 21.00
4995 3600 crocfire (a) (1) 2095 2100
49.95 Fragger (d) (t) 3495 25.00
2095 2100 The Shattered Altiance (d) 3995  29.00
39.95  29.00 payye of Shitah (d) 3995 29.00

2495 Submarine Commander (c) 4995 39.00
29.95

$3995 29.00 T=Cassette
2995 2100 D=Disk

VISA AND MASTERCARD ACCEPTED [}

WRITE OR CALL FOR FREE CATALOG
PHONE ORDER HOURS

4 PM - 9 PM MON. - FRI.
INCLUDE CARD NUMBER
AND EXPIRATION DATE WITH
CREDIT CARD ORDERS.
INCLUDE TYPE OF COMPUTER.




MICRO Program Listing Conventions

Commodore ]
LISTING Cé4 KEYBOARD Atari
Comnands Conventions used in ATART Listings.
{CLEAR} .. "~ CLK Hormal Alphznuseric appear as UFFER CASE:
(HOME} | HOME SRHPLE 4
(INSERT?} g~ INST Reyur-Ez flphanuseric azpear 2s lower case:
yES iy is reversed}
(DOWN? 5 CRSR DOWN Special Cantrol Characters in quotes appear as:
{(UP} * CRSR UP {comaand? as follows:
(RIGHT: 4 CRER RIGHT
{LEFT} §ii ~ CRSR LEFT Listing Comrand ATARL Keys
Col e Cursor lip + ESC/ETRL -
olars {DOkN? Cursor Down + ESC/TTRL =
Cursor Left € |5 +
{BLACK? # CTRL 1| BLK Cursor Fight * FLL/CTRL +
(WHITE} # CTRL 2 WHT Clear Screen l: ESC/CLESR
Fu Back Space ESC/RALK 5
Egsai CTRL 3 RED Cursor to Tab P ESC/TAB
i-. CTRL 4 CYN Delete Line ESC/SHIFT GELETE
(PURPLE} % CTRL 5 PUR INHE“I LINE!  Insert Line ESC/SHIFT INSERT
(GREEN? it CTRL & GRN (CLERR TABY  Clear Tab Stop ESC/CTRL TRE
{BLUE? CTRL 7 BLU {SET TAB} Set Tab Stop cb‘laleT TAR
(YELLOW? CTRL 8 YEL (BEEP: Beep Speaker
(RYS) CTRL 9 RVS ON ?DEE_ETE; _.'elez? E_tuar.
TINSERTY Insert Char,
(RYSOFF} # CTRL O RVS OFF {LTRL A Braphic Char,
where & 15 any Gra
(ORANGE?} = |
{BROWN?} = 2
{GREY 1} =3
(GREY 1} = 4
{GREY 2} = 5 Non-Keyboard Commands
{LT GREEN? = 4
{LT BLUE} = 7 {DIS=} CHR#(8}
{GREY 3} 2 = 8 (ENB=} CHR$ (9)
(LOWER CASE} CHR#(l4
Functions {UPPER CASE} CHR#%(142)
{“RETURN} CHR$(142)
{F1} giof1 {DEL} CHR$(20)
(F2} Mo of2 (SPACE} CHR$ (160
(F32 £3
{Fa4} © 4 Notes:
{FS} 5
{F&} o T ) {. ~ represents SHIFT KEY
{(F7} i f7 2. = represents Commodore Key in
(F@} & & ¢8 lower left corner of keyboard
3. CTRL represents CTRL Key
Special Characters 4. Graphice characters represented
in Listing by keystrokes required
(PLY « ~ Pi Char to generate the character
{(POUND? # Pound Sign 9. A number directly after a {(SYMEOL:
{UP ARROW} ¢ Up Arrow ~indicates multiples of the SyMBOL:
{BACK ARROMW}-- Back Arrow {DOWN&Y would mean DOWN &4 times
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For affordable business
software, put MICROSPEC in

[MEMORY

JUIUI LIt It

MicroSpec is serious about offering sophisticated busi-
ness programs at an affordable price. And there’s no
skimping on the quality or capabilities of the programs.
Whether you're using DBM, INV, G/L, PAY, A/R, A/P, Fixed
Asset, Rental Property Management, Mail List, or
Checkbook Manager you'll find MicroSpec programs
offer the greatest flexibility and optimum performance
for your specific needs. And you'll like the price!

Proven MicroSpec business programs are available NOW
for the Commodore 64 and VIC 20 (trademarks of Com-
modore). Applications for other popular micros will be
coming soon.

A leader in the design of affordable business systems -
MicroSpec. Put it in your memory.

For more information, contact your local dealer.

MicroSpec, inc.
P.0. Box 863085  Plano, TX 75086
(214) 867-1333

(Dealer inquiries welcome)

B [GRe~PEE

Coming Attractions ...

MARCH features mathematical techniques:

Least Squares Curve Fitter

Plotting Fractals

Alpha Beta Technique

Plotting Bezier Curves
DOSPLUS Part 3 will contain:

Machine Language Monitor

Printer Formatting Program

Repeat Key Toggle
A Credit Register program will keep track of up to eight
separate credit card accounts.

APRIL begins a two-part update for What’s Where in
the Apple. The update contains the information required
to use this classic work with the Apple lle. The complete
update will include fourteen pages of detailed memory
maps for the Apple Ile.

DOSPLUS Part 4 provides techniques and programs to
allow BASIC programs to be hidden under ROM and
swapped with the currently active BASIC program, plus a
time and alarm routine.

The MICRO Cover

This month’s cover photo by Thaworn Phatinawin
of Long Beach, California is an entry in the MICRO
Graphics Contest. It was generated on a
Commodore 64 using the Koala Pad graphics
package.

64 MICRO

Advertiser’s Index

ABComputers .............. i 4
Amplify ... . 32
Artemis Systems .................. ... ..... 52
CompuTech ....... ... ... ... ... ... ... ... 56
Computer Mail Order ................. .... 44,45
Computer Software Associates ................ 56
Datamost, Inc ........................... 20,21
Eastern House Software ....................... 1
Excert, Inc. .......... S 54
Hollywood Hardware ........................ 50
Jack Leverenz Sailing School .................. 17
J& M Software ........ ... ... ... 2
Kiwi Software ............ .. ... .. .. ... .. .... 52
Leading Edge .................... ... Back Cover
MICRO Magazine ........................ 48,63
Micro Spec ... 64
MicroWare ....... ... ... i 37
Midwest MicroInc ............ ... ... ... .. ... 38
Nibble ...... .. 29
Percom Data ................. Inside Front Cover
Performance Micro Products .. ................ 32
Perry Peripherals ......................... .. 58
Protecto Enterprizes ................... 11, 12,13
RH Electronics, Inc ......................... 22
S G C o 7
Safeware ............ ... 18
Skyles Electric Works ....................... 46
Star Micronics ................ Inside Back Cover
Strom Systems Inc . .......... .. .. 62
Titan Techmogies, Inc . ...................... 43
Totl Software ............................... 8
Winders & Geist, Inc ........... ... .. ... ..., 3
Zanim Systems . ...... ... ... i 60

National Advertising
Representatives

Home Office:

Cindy Kocher, Advertising Manager
P.O. Box 6502

Chelmsford, MA 01824 (617) 256-3649

Mid-West Territory:
Thomas Knorr & Associates
Thomas H. Knorr, Jr.
333 N. Michigan Avenue, Suite 401
Chicago, lllinois 60601 (312) 726-2633
serving: Ohio, Oklahoma, Arkansas, Texas, North Dakota, South

Dakota, Nebraska, Kansas, Missouri, Indiana, lllinois, lowa,
Michigan, Wisconsin, and Minnesota.

West Coast:

The R.W. Walker Co., Inc.

Gordon Carnie

2716 Ocean Park Boulevard, Suite 1010,

Santa Monica, California 90405 (213) 450-9001
serving: Washington, Oregon, idaho, Montana, Wyoming, Colorado,
New Mexico, Arizona, Utah, Nevada, California, Alaska, and Hawaii
(also British Columbia and Alberta, Canada)
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Be confident because your
Power Type Daisywheel

correspondence becomes you.

When you can't personally be there. only the
clearest typed correspondence should be your substi-
tute. With a PowerType Daisywheel printer your docu-
ments look highly professional. And so do you!

PowerType. It's “typewriter friendly” Using a
simple drop-in ribbon cassette, it bi-directionally
types executive quality correspondence at 18 cps
with a print wheel that holds 96 flawless characters.

Designed for personal or business applica-
tions, PowerType’s carriage accepts paper that ranges

from letter to legal size. from fanfold to roll to cut
sheet. You can set nght and feft margins. vertical and
horizontat tabs.

Plus. of course. Power Type has both sernial
and paraliel interfaces to enable it to connect to just
about any personal or business computer

So the next time yauTe going face to face
through the mail. rely on PowerType. it will help vou
make a professional impression. And that's always
very becoming.

MICTOMRICS TAC

THE POWER BEHIND THE PRINTED WO

Computer Peripherals Divisien

RO. Box 612186, Dallas/Ft. Worth Airport, TX 75261 (214) 456-0052
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