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the categories up to ten numbers can be entered —

five for the taxpayer and five for the spouse. The

program is smart enough to fill up all of the alter

natives with the value given for the first alternative

unless it is specifically given new values for subse

quent alternatives. To move from one specific

alternative to another "IT is used to go "up" and

"D" is used to go "down." No control keys are

required here — the editing is very easy to use.

ESCape can be used at nearly any time to exit

from data entry and save on disk all of the values

that have been entered for all of the alternative

schemes. One minor irritant here is that the Pascal

volume numbers are used to specify the disk drives.

The documentation explains that disk drive #1

needs to be specified as volume four and so on, but

the program should have been written to accept

simple drive numbers. The name that is given for

the file is first checked against those currently on

the disk in order to prevent inadvertent over writing

of a file that should be maintained. An option is

also provided to see the directory of items that
have been stored.

There are no charts included to indicate which

of the 74 possible tax input questions are to be

entered if. for example one were filing "married

with a joint return." A glossary of terms would also

be a welcome addition. However, execution speed

is an outstanding feature of this program. All

calculations are performed in under 60 seconds,

regardless of complexity. The program appears to

be written entirely in machine code, which would

account for its exceptional speed.

While the ranges of input data appear to be

sufficiently checked, disk error codes are vaguely

defined. If RESET is pressed, all existing data not

saved on disk is lost and the program requires

rebooting for continued operation. This can be

most annoying and could possibly prove fatal if

done during a disk storage operation.

The Documentation

Documentation for the individual tax plan program

consists of an attractive 3-ring hinder with a 31

page illustrated instruction manual which includes

a simple appendix and printouts. The documenta

tion, although sufficient for the tax professional, is

not designed to be a comprehensive overview of

tax preparation for the layman.

With the exception of the misnumbered cate

gories, the documentation is clear and complete.

About ten pages are used to lead the user through
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ECHO ][ Speech Synthesizer. The ECHO ][ offers in
telligible voice-output while using a minimum of RAM.
The ECHO ][ uses LPC technology pioneered by Texas
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the categories up to ten num bers can be entered 
five for the tax paye r and five for the spouse. The 
program is sman eno ugh LO fill up all of the alter
natives with the value g iven fo r the first alternati ve 
unless it is specifically given new values fo r subse
quent alternatives. To move from one specific 
alte rnative to anothe r "U" is used to go "up" and 
"D" is used to go "down." No control keys are 
required here -the editing i very easy LO use. 

ESCape can be used at nea rl y any time to ex it 
fro m data emry and save on disk all of the values 
that have been ente red for all of the alternati ve 
schemes. One minor irritant here is that the Pasca l 
vo lume numbers are used to specif)' the d isk dri ves . 
The documenta tion expla ins that d isk drive # I 
needs LO be specified as volume four and so on , but 
the p rogram should have been wrillen to accept 
simple drive numbe rs. The name that is given for 
the fil e is first checked aga inst those currently o n 
t.h e disk in orde r to prevent inadvenentover writin g 
of a fil e that sho uld be mainta ined. An option is 
also provided to see the directory of items that 
have been sLOred. 

There a re no chans included to indicate which 
of the 74 possible tax inpu t ques tions a re LO be 
entered if, for example one we re filin g "married 

with ajoint return." A glossary of terms would also 
be a welcome add ilion. However, execution speed 
is an outstanding ("eature 0(" this program. All 
calculations are performed in under 60 seconds , 
rega rdless o f complex ity. The program appears LO 
be wri tte n entirely in machine code, which would 
account ("or its exceptio nal speed. 

Whi le the ranges of input data appea r to be 
sufficiently checked , d isk error codes are vaguely 
defined . I f RESET is pressed , all ex isting data not 
saved on dis k is lost and the program requires 
rebooting for continued operation. This can be 
most annoying and could possibly prove fata l if 
done during a d isk storage operation. 

The Documentation 
Documentation for the ind ividual tax plan program 
consists of an attraclive 3-ring binder with a 3 1 
page illustrated instruction manual wh ich includes 
a simple appendix and printouts. T he documenta
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not designed to be a comprehensive overview o f 
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two simple examples that do a good job of demon

strating how to move about in the program. Sample

printed output for each of these examples is given

in an Appendix (misidentified as Appendix "B").

About ten more pages are used to specifically

describe the program options and to identify the

various categories for data entry. Throughout the

instructions, 27 photographs of screen images

appear. The photographs were apparently taken

with a wide angle lens and therefore appear dis

torted, but they are readable and provide an accu

rate representation of what the program displays.

General Overview

Panelist #1: "Negative and detracting hindrances:

(1) There should be a subroutine within the pro

gram which would enable the user to enter directly

into a mini-directory to review a directive or

procedure.

(2) The ability to only do the filing status routine

should be looped so that only an individual taxpayer

entry is verified and utilized when there is no spouse

involved.

(3) Provision to exercise the use of only one disk

drive should be available when only one is involved

or necessary.

(4) An ending directive within the program (other

than in the manual) should be provided after all

statistics have been entered.

(5) A 'short form' alternative option could be in

corporated.

Positive and useful aspects:

(1) Exceedingly fast access time.

(2) Ease of use in the main menu parameters.

(3) Printer parameters and linefeed status changes.

(4) Aardvark's updating procedures )annually or

when the tax structure/laws change)

(5) Comparative analysis of defined numerical

statistics to take advantage of the lowest tax amount

to be paid.

(6) The 'step' feature: accessing forward and back

ward through the program via a single keystroke.

(7) Ability to access any part of the program by

entering the input of the area and return.

(8) User defined changes: save data (Y/N), screen

or printer display, program user return (ability to

re-enter your numerical statistics and make any

changes necessary in any of the alternative figures

prior to executing the calculations).

(9) Ability to handle positive and negative integers

as well as figuring out its compound percent.

(10) User ability to make any and all necessary

backup copies in the event of catastrophes."

Panelist #2: ''The software is easy to use and ef

fectively compares calculations done on the basis of

different tax preparation schemes. It docs not do

all of the calculations that a taxpayer needs to do,

nor does it identify a correspondence between

specific line numbers on form 1040 and the cate

gories within the program. The software package

could be very useful for professional tax preparers,

but is not likely to be worth the expense for an

ordinary taxpayer. For someone with substantial

capital gains to declare, it could be helpful, but that

person is probably going to benefit from advice

from a professional anyway. Whom should you

select as that professional? Someone who has an

Apple and Aardvark's Individual Tax Plan."

Panelist #3: "This program was designed by a

group of CPA's with over 17 years of "Big Eight"

experience to meet the needs of the professional

tax practitioner.

This program is not, nor was il designed to be,

everyone's answer to H & R Block. With some

additional documentation, a much wider range of

people could benefit from it. While not intended

for the layman, the professional tax prepaid

should find this program an outstanding value."

Sample Output

Table 1.

1981

f- ILIN6 STATUS

EXEMPTIONS

WAGES, SALARIES

INTEREST AFTER EXCLUSION

DIVIDENDS AFTER EXCLUSION

CAPITAL. GAIN/LOSS

PARTNERSHIP INCOME/LOSS

OTHER INCOME/LOSS

TOTAL. INCOME

ADJUSTMENTS TO NCOME

ALTERNA1

1

JD

28,

30,

1,

IVE

INT

480

350

0

0

0

000

930

foOO

ADJUSTED GROSS INCOME

DEDUCTIONS

MEDICAL & DENTAL EXPENSES

STATE & LOCAL IMC TAXES

OTHER TAXES

INTERES1 EXPENSE

CHARITABLE C0NTR1BU1 IONS

CASUALTY LOSS

MISCELLANEOUS

TOTAL DEDUCTIONS

ZERO BRACKET AM0LIN I

EXCESS ITEM. DEDUCT IONS

29„230

170

1 ,681

0

1, 690

943

1,090

787

h, 361

3,400

2,961
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two simple examples that do a good job of demon
SlI-ating how lO move about in the p rogram. Sample 
primed output fo r each of these examples is given 
in an Append ix (m isidemified as Append ix " 3") , 
About ten more pages are used lO specifica ll y 
describe the p rogram options and lO identi fy the 
va rious categories for data entry. Th rougho ut the 
instructi ons, 27 photographs of screen images 
appear. T he photographs were appa rentl y take n 
with a wide angle lens and therefo re appear d is
ton ed, but they a re readable and provide an acc u
rate represem ati on of what the program d isplays. 

General Overview 
Panelist # 1: "Negative and detracting hindrances: 
( I) T here should be a subroutine with in the pro
gram which would enable the user lO emer directly 
into a tnini-directory to review a d irective or 
p roced u re, 
(2) The ability lO onl y do the fi ling status routine 
should be looped so that onl y an ind ivid ual taxpayer 
emry is verified and ut il ized when there is no spouse 
involved. 
(3) Provision lO exe rcise the use of onl y onc d isk 
dri ve should be available when only o nc is invo lved 
o r necessary. 
(4) An end ing d irective within the program (o ther 
than in the man ual) should be provided after all 
statistics have been entered. 
(5) A 'shon form ' alternative option could be tIl

corporateci. 

Positive and useful aspects: 
( I) Exceedingl y fast access time. 
(2) Ease of use in the main menu pa rameters. 
(3) Primer parameters and linefeed status changes. 
(4) Aa rdvark;s updat ing procedures )an nuall y or 
when the tax structure/laws change) 
(5) Com parati ve analysis o f defined nu merica l 
statistics to take aciv;'lnlage of th e lowest Lax am oLin t 
lO be paid. 
(6) T hc 'step' fea ture: access ing forward and back
wa rd th rough the program via a single keystroke. 
(7) Ability lO access any pan o f the p rogram by 
entering thc inpu t of the area and retu rn . 
(8) User defin ed changes : save data (Y/N), sc rccn 
o r p ri mer disp lay, p rogram user retu rn (ability to 
re-enter your nUlllerical statist ics and 111ake an)' 
changes necessary in any of the alternative figurcs 
prior to executing the calcu lations). 
(9) Abili ty lO hand le pos iti\'e and negative imcgers 
as we ll as fi gur ing OUt its compound perce nt. 
(10) User abi lity to make any and all necessary 
bac kup copies in the event of catas trophes." 

Panelist #2 : "The software is easy to use and ef
fectively compares calculati ons done on the basis of 
di fferent tax preparation schcmcs. II docs not do 
all of the calculations that a taxpayer needs lO do, 
nor does it idemify a co r respondence between 
specific line numbers on fo rm 1040 and the cate
gories within the program. T he softwa re package 
could be very useful fo r pro Fessional ta x pre pare rs, 
but is not likely to be wonh the expensc fo r an 
o rd inary tax payer. Fo r someone with substa ntial 
capi tal ga ins to declare, it could be helpful, but that 
person is probably going to benefit from advice 
fro m a professional anyway. Whom shou ld yo u 
se lect as that professional? Someone who has an 
Apple and Aardvark 's Ind ividual Tax Plan." 

Panelist #3: "T his program was designed by a 
group of CPA's with ove r 17 yea rs of " Big Eight" 
ex perience to meet the necds of thc profcssional 
tax practitioner. 

This program is not, nor was il designed to be, 
everyone's answer to H & R Block. With some 
additional documenta ti on, a m uch wider ra nge of 
peoplc could benefit from it. While not intended 
fo r the layman, the profess iona l tax prepa rcr 
sho uld fin d thi s program an o utstandi ng va lu e." 

Sample Output 

T able I. 

19t31 

r- 1 LI NCi S -I A rus 
EX EMP-I IONS 
~JACiES . S~\LAR I ES 
INTEREST AFTER EXCLUS :JUN 
DIIJIDENDS AFTER EXCLUSION 
CA~llAL GAIN / LOSS 
p,\r, rNERSHIP INCOME / L.O~;S 

OT H~R INCOME/ LOSS 

TU rAL. I NCO l1E 
ADJUS1MENTS 10 INCOME 

AUJUSrED GROSS INCOME 

DEDUC IIUNS 
t1EDICAL ~, DENTAL E XPENSES 
STATE ~< LOC'~L INC 1 AXES 
o rJ-IER TAXES 
INrEhES l EXPENS~ 

CHARITABLE CONTRl~UllUNS 
CASU'~L TY LUSS 
MI SCELLANEOUS 

TurAL DEDUC rIUNS 
lERU ~RACKE1 AMOUN1 

EXCESS ITEM. DEDUCTIONS 

AL1EhNA1IIJE 
1 

JDItH 
2 

2 8,480 
.:.50 

I) 

o 
(J 

2 . 000 

30~ B:;O 
1 ~600 

1 70 
1 , 6~11 

o 
1 . b ell) 

9 43 
1.090 

787 

b. " .6 1 
3 , .::~OO 



TAX fABLE INCOME

EXEMPTIDNS TINES *1,OOO

rAXABLE INCOME

TAX - TAX T'ABLES/XYZ

TAX - DUAL. CAP. GAINS

TAX - INCOME AVERAGING

TAX - MAXIMUM TAX

TAX SELECTED

ADDITIONAL TAXES

26s269

** N/A

#* N/A

GROSS REGULAR

CREDITS

AX

4

**

**

4

4

, 359

*

N / A

,359

0

, 359

0

NET REGULAR TAX

MINIMUM TAX

ALTERNA1IVE MINIMUM

OTHER I AXES

TOTAL TAX LIABILITY

FEDERAL PAYMENTS

AX

4,35S

4,359

4,998

BALANCE DUE (REFUND) -639

Individual Tax Plan. Aardvark Software, Inc.,

783 North Water Street, Milwaukee, WI53202. 48K

Apple, two disk drives, DOS 3.3 or Pascal, $250. ©

Common
Cents

FORECASTER

A'lth your coaputer, you can forecast the etoik market like the Nail
Street experts. FORECAST"?!, a mutual and money narket fund tracker,
oonitorE the stock market and helps you make timely doclalona to

achieve a high and safe gronth of your Investment dollars. Our

program tracks, BBtlmatea and proaicts future movements In tho stock
market and selected mutual funds based on an extensive data base.

• avoid confusion

• achieve high yields

• prsssrve capital

• RISK

• TOP IHTSRSST SATES

•TAKE3 LESS THAN JliOUR Pd *KEK

Flp.^P,A.3-,? lB written In olsple clear language. No advanced
kncileige of osthetcatlcs, computer progranmlng, or investing
experience la required. Send SiO.OO* for programming report and
user's manual, or 875.00* for complete software package. Please
specify Apple II* (Applesoft). CP/H Basic 60, or TRS So Lsvel II.
(Apple lit and Applesoft aro trademarks of Apple Computers, CP/M
is a trademark of Digital Research, Basic 80 is a trademark of
Microsoft, and TB3 SO 1h a trademark of Tandy Corp.

• Add 82.00 for postage and handling

Ne» Mexico residents also add U% tax

META SOFTWARE ENGINEERING

P. O. Box 1 8056

Albuquerque. NM 87115
0 1

The "Everything" I/O Board

for the Apple II & n+
OMNI is a multi-function input/output board for the Apple II or

N+ computer. It provides, on a single board, most of the "missing

features needed to make the Apple a complete computer. \X/ith

OMNI your Apple can have:
J/Q^ narxJstiaking

• RS232 Level serial I/O [software

driven)

■ 24 Hr. Real Time Clock with Alarm

• 2K EPROM with graphics, I/O

drrver, and screen editor firmware

■ 256 Byte PROM supervisory

firmware

• Six 2K PROM/EPROM expansion

sockets software selectable (one

socket used for Eclectic firmware,

5 available for user|

INPUT:

■ Generate full ASCII character set

from keyboard

■ Optional shift key detection

■ User-definable "soft" keys with

screen legends

• Integrated text line editor full

cursor movement, insertion/

deletion modes

■ Key legend stickers included

■ Demonstration Diskette with pro

gramming examples and a Soft

Character Editor

OUTPUT:

• Full 96 character ASCII display

• Concurrent 64 user-definable
"soft" characters

■ Optional character overstrike and

EOR on background

■ Optional double-width color

characters

■ Character rotation in 90° steps

Never before have so many functions been available on a single board.

OMNI was designed with one major goal in mind, flexibility. The

OMNI system consists of some extremely simple but very sophisticated

hardware, a large amount of powerful firmware (programs

permanently residing in Read Only Memory chips), and an equally

extensive amount of software Iprograms residing on diskette that

are loaded into RAM as needed]. In addition, OMNI comes with

extensive documentation.

To order TOLL FREE: 1-800- 527-3135

or Order by Mail Below

Eclectic Systems Corporation, P.O. Box 1166, Addison, TX 75001

Here's my order for OMNI at S268 plus S3 for shipping and handling

(UPS surface, unless specified), ss overseas.

□ My check is enclosed.

□ Please charge my VISA

Account ft

Mastercard.

Expires

Name.

Address.

City/State.

Signature.

Zip.

TAX fAB LE INCOME 
EXEMPTIONS T IMES $l , uOO 

IAXI4E<LE INCIJ~IE 

TAX 
TA X 
TA X 
TAX 

TA X TABLES/X YZ 
QUAL. CAP. GAINS 
INCOME AVERAGING 
MA XIMUM TA X 

TA X SELECTED 
ADDITIO NAL TA XES 

[;ROSS F:EGULAR r AX 
CREDITS 

NET REGULAR TI; X 
MII'HMUM TAX 
I4LTERNATIVE MINIMUM lAX 
OTHER "I AXES 

lorAL TAX LIABILITY 
FEDERAL PAYMEN1 S 

BALANCE DUE (REFUND ) 

2 6, 2 69 
** N I l-) 

** N Il-) 

4 ~ 359 

** N/ A 

* ** N/ A 
L~, 3 5 9 

o 

L~ , 3 59 
<) 

4, :559 
<) 

(I 

(I 

4. 3 59 
4,998 

- 639 

Individual Tax Pial! . Aardvark Software, IIlC., 
783 North Waler Street, Milwaukee, WI 53202. 48K 
Ap/)Ie, two disk drives, DOS 3.3 or Pascal, $250. © 

Common 
Cents 

FORE CASTER 

'11 til your eCIIPute~ you cen t o rlc •• t the ato: .. ,.8rk e t 11ke the hll 

~!~;~~r:1:~t: toe :!t!i &;~d • h:~ ~~. ;o:n~~~:1 ~i=~~;k :!cf~~~n! r~~k' r . 
achieve. 111&h end .. r. II r o_tll o f your lnult=enl dolla r e . Our 
pro, !", .. trackll , uUlIst n and predicte (\lture =ove .. enta 1n the a t ock 
.. arkat and aelected I:lltll ll1 {unda balled on en e:rtcnai ve dat a b. u , 

• " VOl D CONFUSI ON 

e AC HI EVE HIGH TELOS 

• PRES!:RVE CAPI 'iAL 

e LO' RISK 

• TOP INTEREST ;U.T!:S 

. TAK ES LESS 'i"H.\." t HOUi! PER -''EEl: 

mUIID-rurlcuon :~~:~ tx>ard Apple II or 
11+ computer. It provides, on a single board. most of me "missing" 
features needed to make the Apple a complete computer. With 
OMNI yuur Apple can have: • Paranel I/O with handshaking 

· RS232 Level serial I/O {so ftware 
driven) 

· 24 Hr, Real Time Clock with Alarm 
· 2K EPROM with graphics. I/O 

driver, and screen ediror firrm.vare 
• 256 Byte PROM supervisory 

firmware 
· Six 2K PROM/EPROM expansion 

sockets software selectable lone 
socket used tor Eclectic firmware, 
5 available for user) 

INPUT: 
· Generate fuJI ASCII charaaer set 

from keyboard 
· Optiooed shift key detection 
• User-defi~ble "soft" keys with 
screen legends 

· Integrated rext line editor full 
cursor I'l1OVt?menr. insertion! 
deletion modes 

• Key legend stickers included 
· Demonstration Diskene wirh pro

gramming examples and a Soft 
Charaaer Editor 

OUTPUT: 
· Full 96 charaaer ASCII display 
• Concurrent 64 user-definable 

"soft" charaaers 
• Oprional character overstrike and 

EOR on background 
· Optional double-width color 

charaae<s 
• Character rotation in 9()0 steps 

~ beb", ,.,..,., SD rna"" functions been <Mli/able on a ~ngle board. 

OMNJ was designed wim one major goal in mind. flexibility. The 
OMNI system c0nsi5t5 of some extremely ~rrple but very sophisticated 
hardware. a large amount of povverful firmware (programs 
permanently residing in Read Only Memory chips). and an equally 
extensive amount of software (programs residing on diskene that 
are loaded into RAM as needed). In addition, OMNI comes with 
extensive documentation. 

CCLCCtiC 
)Y)1:i:Ii1) 
CORPORATION 

To order TOLL FREE: 1-800- 527-3135 
or O rder by Mall Below 

Eclectic Systems CorporatIon. P.O. Box l' 66. Addison, TX 75001 
He~'s rJ¥ oroer for OMNI at 5268 plus 53 lor shipping ana ha'ldllng 

!UPS surlac~, LrI~ specified). S5 a.-erseas. 

o My check is enclosed. 
o Please charge my VISA __ Mastercard _ _ 

Account II Expires _ __ _ 

Name _____________________________ _ 

Address _______________ _ 

City/State _____________ Zip _________ _ 

Signature 



THE MOSAIC 32K RAM FOR ATARI

32K RAM BOAKD

THE MOSAIC

ADVANTAGE

Works in both Atari 400 & 800

Gold edge connectors for better

reliability

Fits Atari 400 without

modification

Custom components for better

performance & reliability

Highest quality components for

the best screen clarity

Fullyear warranty

Designed to take advantage of

Atari 800's superior bus structure.

Can be used with 8K, !6K and

future products.

Allows Atari 800 to have 2 slots

for future expansion

Designed so there's no danger of

damaging your computer

Designed for inter-board

communication in Atari 800

Easy to follow instructions for

simpler no-solder installation in

Atari 400

Available companion board (S5) to

allow running 32K board

independent of other boards

Full flexible memory configuration

MOSAIC

32KRAM

■

■

■

■

■

■

■

■

■

■

■

■

■

■

OTHER

32K RAMS

■

■

■

DESIGN

MATERIALS

SAFETY

GUARANTEE
THE ONLY CHOICE

You own the best micro computer available, the Atari*. At

Mosaic we've made Atari computers our only business and

have made our products the best anywhere. You've seen the

advantage of having a 32K RAM board. The Mosaic 32K

RAM is the only board designed to meet your needs now

and in the future too. It has designed-in flexibility to be

compatible with products available in the near future. See

for yourself, Mosaic is the only choice for the serious

Atari owner.

THE BEST SCREEN CLARITY

Here's what ANALOG, magazine had to say: "Mosaic

uses, what we feel are the highest quality components,

which may improve reliability." and "The Mosaic showed no

sign of interference and gave the best screen clarity."

Atari BOO

Memory

Configuration

with

other 32K

Boards

with the

MOSAIC

32K RAM

Atari 800

Memory

Configuration

Danger! IhS

Configuration Can

n.'ye Compute*

40KWil(l BASIC

I0K RAM

10K With BASIC

Danger) Tins

Configuration Can

Damage

Dangerl This

Configuration Car

Damage Compute

40K With 8ASIC

Cartridge

Dangerl This

Cnnfiguia!ionCa<

Damage Computt

4BK RAM

40KWirn BASIC

C.vl'iclge

Dangerl Tins

Configuration Car

Damage Compute

Now from your

nearest Mosaic dealer $179.95
Direct from Mosaic $189.95

■Trade Mark of Atari, Inc.

r-mosaic
ELECTRONICS

P.O. Box 748 Oregon City, Oregon 97045 503/655-9574

THE MOSAIC 32K RAM FOR A TARI 

THE MOSAIC MOSAIC OTHER 

ADVANTAGE 32KRAM 32KRAMS 

Works in both Atari 400 & BOO • • 
Gold edge connectors for better 
reliability • • 
Firs Atari 400 without 
modification • • 
Custom components for better 
performance & reliability • 
Highest quality components for 
the best screen clarity • 
Full year warranty • 
Designed to take advantage of 
Atari 800's superior bus structure. • 
Can be used w ith BK, 16K and 
future products. • 
Allows Atari 800 to have 2 slots 
for future expansion • 
Designed so there's no danger of 
damaging your computer • 
Designed for inter·board 
communication in Atari 800 • 
Easy to follow instructions for 
simpler no-solder installation in 
Atari 400 • 
Available companion bOard I 551 to 
allow running 32K board 
independent of other boards • 
Full flexible memory con figuration • 

·Trade Mark of Alarl, Inc 

V DESIGN 
V MATERIALS 
V SAFETY 
V GUARANTEE 
THE ONLY CHOICE 
You own the best micro computer available, the Atari'. At 
Mosaic we've made Atari computers our only business and 
have made our products the best anywhere. You've seen the 
advantage of having a 32K RAM board. The Mosaic 32K 
RAM is the only board designed to meet your needs now 
and in the future too. It has designed-in nexibility 10 be 
compatible with products available in the near future. See 
for yourself, Mosaic is the only choice for the serious 
Atari owner. 

THE BEST SCREEN CLARITY 
Here's what ANA.L.O.G. magazine had to say: -Mosaic 
uses, what we feel are the highest quality components, 
which may improve reliability." and 'The Mosaic showed no 
sign of interference and gave Ihe besl screen clarity. " 

Atarl800 with the with Atarf800 wtthtne wlth 
Memoty MOSAIC other 32K Memoty MOSAIC other 32K 

Conn"ur'-:Ion 32KRAM Boar .. Conngur~ron 32KRAM 8 ..... 

48KAAM 4BK RAM O<lngerl Tho~ 
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C.lUrodgc: (<lun"g!' Oolm.J9t' (ampule! 

Dilngetl lhJ~ Di'lngerl Thts 
40KRAM ContlQUli'von Can ConrlgurallOr1 Can 

D3n1age CompUtl'f OJrtt.a<Je' Computer 

48K RAM Oanger. ' illS Danger. r rus 
40K W,m IiASle COnl,gWilloOfl C.VI )]1( RM1 COn/'9UMtW:>n Cdfl 

C;ntncJge OamqCOITIplJ[e'I O"ffii'gt' ComPUWI 

Now from your $179 95 
nearest Mosaic dea ler • 

Direa from M osaic 5189.95 

.u rnOSAIC 
ELECTRONICS 
p.o. Box 748 Oregon Ciry. Oregon 97045 503/655-9574 
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Cryptogram
Ronald and Lynn Marcuse

Freehold, NJ

Word games are just one of many applications

which can be programmed on the versatile ATARI

computers. While not challenging your reflexes as

does Space Invaders or Star Raiders, they do chal

lenge your mind. With the number of graphic

action games approaching infinity in our house, we

predicted that our two school-age offspring will be

competent space shuttle pilots by the time they

reach 18. Unfortunately, they may not be able to

read. An educational computer word game may be

capable ot swinging the pendulum the other way,

or at least slow down the onrushing invaders.

Most of the electronic word games currently

being marketed are variations of the "hangman"

game, where you are required to guess an unknown

word by specifying its letter content within a certain

number of tries. If you fail, you are then "hanged"

or punished in some similar manner. A cryptogram,

however, challenges your ability to decipher coded

phrases or messages. Not wanting to generate an

"unbreakable" code, we used a simple letter substi

tution. Each letter in the statement is replaced

uniformly by some other alphabetic character. For

example, all of the A's may appear as G's, the B's as

Y's, etc. Don't bother to memorize these relation

ships because the structure of the code changes

each game. Spaces between words and punctuation
remain intact.

There are two skill levels in the game, selectable
through the OPTION key. With the first, the

program will decipher the vowels for you, leaving

you only the consonents to decode. With the second

option you are on your own. We had originally

programmed three options, the third being a com

pression of the statement into one long string

(removal of spaces), but deciphering of the phrase
became rather difficult. The SELECT key is utilized
to vary the number of participants. For the two

person version, one player would enter a statement

for the other to decode. In the one player game,
the computer will randomly select one of fifty
popular (?) expressions stored in the program.

These phrases appear as the DATA statements in

lines 1010-1500. You may change this list if you

desire.Just make sure that you wind up with exactly

50 statements and that each one is no longer than

75 characters (including spaces and punctuation).

You may use any punctuation with the exception

of the comma.

How To Play

A game in progress may be saved to either disk or

tape. Program 1 contains the disk version. Program

2 displays changes required for the recorder. In

saving the game, the disk version will request a

three character (or less) name which will be ap

pended to the file name. The tape version will

require you to insert a blank tape in the recorder.

Make a note of the recorder counter. The proce

dure for loading a saved game is similar, but you

must supply either the file name extender or tape

that has been positioned (using the counter) in the

recorder.

To start a game type "N" to the program

prompt "SHOULD I LOAD A SAVED GAME"

and then pick the skill level and number of players

by pressing the OPTION and SELECT keys. Press

the START key to begin. You may need to depress

the keys for a second or two to register your action.

This may be speeded up by shortening the timing

loop at line 990. If you had chosen the two player

option, the program will prompt you to enter a

phrase or message to be encoded. This must be

from 20 to 75 characters in length. Shorter phrases

are actually harder to decipher than long ones. In

the one player option, the program will randomly
select one of the fifty DATA statements.

After the encoding process is completed (it

takes approximately 15 seconds to generate the

code and substitute the letters), the game screen is
displayed. At the top of the display is a table showing
the code letters and values that you have assigned
to the code. The next group oflines contain the

"secret phrase" and your working translation.

These alternate if the phrase is longer than one
line in length. If skill level 1 had been selected, the
vowels would have already been translated for you.

At the bottom of the display is the input area for
code letters and values. Enter a code letter and
then the substitution you would like to perform.
An arrow cursor alternates between the two input

lines. To erase a previous entry, first type the code
letter and then press the space bar.
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Cryptogram 
Rona ld and Lynn Marcuse 
Freehold NJ 

Word games a re just one of many ap plications 
which can be programmed on the versatile AT ARI 
computers. While not challenging your re fl exes as 
does Space I nvade rs or Sta r Ra ide rs, they do chal
lenge your mind . With the number of graphic 
action games approaching infinity in our house, we 
predicted that ou r two school-age offspring will be 
competent space shullie pilots by the time they 
reach 18. Unfortunately, they may not be able to 
read. An ed ucational com pUler word game may be 
capable of swinging the pendulum the other way , 
or at least slow down the o nr"lIshing invaders. 

Most of the electronic wo rd games currentl y 
being marketed are variations of the "hangman" 
gatne, where yo u are required to g uess an unknown 
word by specifying its lette r content wi thin a certain 
number of tries. !f you fa il, yo u are then "hanged" 
or punished in some similar manner. A C))'ptogra11!, 
however , challenges your ability to decipher coded 
phrases or messages. Not wanting to generate an 
"unbreakable" code, we used a simple letter substi
tution. Each letter in the sta tement is replaced 
uniforml y by some othe r alphabetic character. For 
example, all of the A's may appea r as G's, the B's as 
Y's , etc. Don't bother to memo rize these relation
ships because the structure of the code changes 
each game. Spaces between wo rds and punctuation 
remai n intact. 

There a re two skill levels in the game, selectable 
through the OPTION key. With the first, the 
program will decipher the vowels for you, leaving 
you on ly the consonents to decode. With the second 
option you a re on your own. ';\le had originally 
programmed three options, the third being a com
pression of the statement into one long string 
(removal of spaces), but deciphering of the phrase 
became rather difficu lt. The SELECT key is utilized 
to va ry the number of participants. For the two 
pe rson vers ion, one player wou ld e nter a statement 
for the other to decode. In the one player game, 
the com puter wi ll randomly select one of fi fty 
popular (?) expressions stored in the program. 
These phrases appea r as the DATA state ments in 

lines 1010-1500. You may change this list if you 
desire. Just make sure that you wind up with exactly 
50 statements and that each one is no longer than 
75 characters (including spaces and punctuation). 
You may use any punctuation with the exception 
of the comma. 

How To Play 

A game in progress may be saved to either d isk or 
tape. Program I contains the d isk version. Program 
2 displays changes required for the recorder. In 
saving the game, the d isk version will request a 
three character (or less) name which will be ap
pended to the file name. The tape version will 
require you to insert a blank tape in the recorder. 
Make a note o f the recorder counte r . The proce
dure for loading a saved game is simila r, but you 
must supply either the fi le name extender or tape 
that has been positioned (using the counter) in the 
recorder. 

To sta rt a game type "N" to the program 
prompt "SHOU LD I LOAD A SAVED GAME" 
and then pick the skill level and number of playe rs 
by pressing the OPTION and SELECT keys. Press 
the START key to begin . You may need to depress 
the keys fo r a second or two to register your action. 
This may be speeded up by shortening the timing 
loop at line 990. I f you had chosen the two playe r 
option, the program wi ll prompt yo u to enter a 
phrase or message to be encoded. This must be 
from 20 to 75 characters in length. Shorter phrases 
a re actually harde r to dec ipher than lo ng o nes. In 
the one player option, the program wi ll rando mly 
select one of the fift y DATA statements. 

After the encod ing process is completed (it 
takes approximately 15 seconds to generate the 
code and substitute the lette rs), the game sc reen is 
displayed. At the top o f the d isp lay is a table showing 
the code letters and va lues that you have assigned 
to the code. T he nex t grou p o f li nes contain the 
"secret phrase" and yo ur work ing translation. 
These alterna te if the phrase is longe r than one 
li ne in length . If skill level I had been selected, the 
vowels wou ld have alread y been translaled for you. 
At the bottom of the display is the input area for 
code letters and va lues. Enter a code letter and 
then the substitution you wo uld like to perform. 
An arrow cursor alte rnates between the two input 
lines. To erase a previous entry, first type the code 
letter and then press the space bar. 
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When you have correctly substituted all of the

characters, the program will notify you graphically.

You may also press the ESCAPE key to end the

game. This will allow you to save the game, quit, or

try a new phrase. If you are short on RAM (under

24K), the REMARK statements may be omitted

with no ill effects.

Lines 18 through 30 comprise the "house

keeping" section of the program. The left screen

margin is set to 1 (POKE 82,1) for those TV sets

that overscan, the keyboard is OPENed and the

variables are DIMensioned here. The alphabet is

stored in A$, the substitution code in B$, and the

table entries for the game display in T$, P$, C$,

and Q$ are the actual phrase, the coded phrase,

and the working translation, respectively. The

array X (with 26 elements) is used by the code

generation routine.

If a saved game is being reloaded (prompt in

tine 40), the data is input and control is sent directly

to the main game display at line 400. Otherwise,

the variables are cleared (lines 80-90) and the

option screen is generated (starting at line 100).

Memory location 53279 is the register used to read

the console keys on the ATARI computer. The

address is first cleared by POKE 53279,8 and then

queried by PEEKing at it in the loop from lines 120

through 180. We are concerned with the binary

value that is stored in that address.

The START key is assigned to bit 0, the SE

LECT key to bit 1, and the OPTION key to bit 3. A

value of zero in the bit position means that the key

was pressed. For example, if the START key is hit,

the SELECT and OPTION keys would register

decimal values of 2 and 4 in their respective bit

positions. The START key would return a zero in

the low order bit. giving a total of 6 (decimal).

Likewise, the SELECT key would equal a decimal 5

(4+ 1) and the OPTION key would be 3 (2+ 1).

If the two player option was selected, the

phrase would be input in line 220, otherwise the

program will randomly select one of the fifty data

statements in line 240. In lines 250 through 290,

the program generates the substitution code. A

random letter (from A$) is selected and, if that

element of the X array is still set to zero, the B$
sub-string position is equated to the letter. The

array is used to check off letters that have already-

been used. This type of algorithm could easily be

expanded to a card shuffling routine if you prefer

poker to word games.

The substitution of the code letters into the

phrase is done in lines 300 to 380. If skill level 1

was selected (SK= 1) then the ATASCII value of

the phrase letter is checked to see if it is a vowel

(values of 1,5,9,15, and 21). If it is, the letter is

moved into the translation line Q$, otherwise the

character "-" occupies that position. The program

must also count backwards from 38 looking for the

first space to break the line on.

The game board is displayed in lines 400-430

and the input of code letters and substitutions is

performed in lines 500-520. After the data is re

ceived, the modified table elements are redisplayed

in line 530 and the revised translation line in 540-

560. If the translation is the same as the phrase

(line 560), you are sent to the winners circle at line

700, otherwise you go back to 510 for more data.

Pressing the ESCAPE key (an ATASCII value of

27) would cause ajump to line 800 for your exit

options, flie POP statement in line 915 is necessary

to reset the stack pointer for the non-RETURN

exit out of the subroutine.

The remainder of the program is routines for

the winning and losing displays, input and printing
of data, the exit options, and the saving of games

in progress. The variables saved, either on disk or

tape, are P$, C$, and Q$ (the original phrase, the

coded phrase the the current translation), T$ (the

assignment table), and the lengths of the phrase

(L) and its first line segment (LI). For the disk

version of the program, the format of the saved

game is D:CRYPTG. 4- the 3 character name that

was entered.

Program 1.

10 REM tmm& CRYPTO-bRAM

mtm

11 REM t

12 REM $ RONALD & LYNN MARCU3E, FREEHOL

D RJ t

13 REM t

14 ken .fi^+.Ut^*'V^'v4*^^:-M+ww+.v';.*-V'W.H

15 REM

18 POKE 82j1-0PEN i4,4J8;"K="
29 DIM A$C2b>;B*C2b},T$<2S>;I$a>/D$Ci>,

P$<81 "}> C$< 8@)j Q$< 3S), ■«26)
25 DIM H*<3)..F*(12>
30 ft$=1!ABCDEFGHIJKLf1H0PQRSTUUl.iXYZl! ^GOSUB

900: R=43

36 REM

3? REM LINES 40 THRU 70 ALLOW THE LOADIH
G OF A SAUED GAME OH DISK

33 REM SEE LISTING 2 FOR TAPE UERSIOH

33 REM
46 ? "0)01*0 SHOULD I LOAD A SAUED GAME

(Y/H) "i

45 GOSUB 970=IF I$<>»YU THEN SS

50 GOSUB 968=TRAP 78'OPEH ft2,4,&F**INPU

T #2,P*
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When you have correctl y substituted all of the 
characters, the program will nOlify you graphically. 
Vou may also press the ESCAPE key to end the 
game. This will allow you to save the game, quit, or 
try a new phrase. If yo u are short on RAM (under 
24K), the REMARK statements may be omiued 
with no ill e ffects. 

Lines 18 through 30 comprise the "house
keeping" section of the program. The le ft screen 
margin is set to I (POKE 82, I) for those TV sets 
that overscan, the keyboard is OPENed and the 
variables are DIMensioned here. The alphabet is 
stored in A$, the substitution code in B$, and the 
table entries for the game display in T$, I' " C$, 
and Q$ are the actual phrase, the coded phrase, 
and the working translation , respecti vely. The 
array X (with 26 elements) is used by the code 
generaLion rOllline. 

If a saved game is being reloaded (prompt in 
line 40), the data is input and control is selll direClly 
LO the main game display at line 400. Otherwise, 
the variables are cleared (lines 80-90) and the 
option sc reen is generated (staning at line 100). 
Memory location 53279 is the rcgister used LO read 
the conso le keys on the AT ARI compute r. The 
address is first cleared by POKE 53279,8 and then 
queried by PEEKing at it in the loop from lines 120 
through 180. We are concerned with the binary 
va lue that is sLO red in that address. 

The START key is assigned LO bit 0, the SE
LECT key to bit I, and the OPTION key to bit 3. A 
value of zero in the bit pos ition means that the key 
was pressed. For example, if the START key is hit, 
the SELECT and OPTION keys would register 
dec imal values of 2 and 4 in their respective bit 
positions. The START key would return a zero in 
the low orde r bit, giving a LOtal of 6 (deCI mal). 
Likewise , the SELECT key would equal a decimal 5 
(4 + I) and the OPT IO key would be 3 (2 + I). 

If the two player option was se lected , the 
phrase would be input in line 220, otherwise the 
program will rando ml y se lect one of the fifty data 
statemelllS in line 240. I n lines 250 through 290, 
the program gcnerates the substitution code. A 
random leue r (from A$) is selected and, if that 
element of the X array is still set LO zero, the B$ 
sub-string position is equated to the letter. The 
array is used to check off letters that have already 
been used. This type' of algo rithm could eas ily be 
expanded to a card shurning routine if you prefer 
poker LO word games. 

The substitution of the code letters illlo the 
phrase is done in lines 300 to 380. If ski ll level I . 
was selected (SK = I) then the ATASC I I va lue o f 
the phrase letter is checked LO see if it is a vowel 
(values of 1,5,9,15,and 2 1). IfltlS, the letter IS 
moved illlo the translation line Q$, otherWise the 

character "- " occupies that pos ition. The program 
must a lso count backwards from 38 looking ror the 
first space to break the li ne on. 

The game board is displayed in lines 400-430 
and the input of code letters and substitutions is 
pe rformed in lines 500-520. After the data is re
ceived , the modified table elements are redisplayed 
in line 530 and the revised translation line in 540-
560. I f the translation is the same as the phrase 
(line 560) , you are sent to the winners circle at line 
700, otherwise you go back to 5 10 for more data. 
Pressing the ESCAPE key (an AT ASCI I va lue of 
27) would cause a jump to line 800 fo r your ex it 
options. The POP statemelll in line 915 is necessa ry 
to reset the stack poillle r for the non-RETU R 
exit out of the subroutine. 

The remainder of the program is routines far 
the winning and losing displa)'s, input and priming 
of data , the exit options, and the saving of gamcs 
in progress. The variables saved, ei the r on d isk or 
tape, are P$, C$, and Q$ (the original phrase, the 
coded phrase the the current translation), T$ (the 
assignment table), and the lengths ofthe phrase 
(L) and its first line segmclll (L I). For thc disk 
versio n of the program, the format of the saved 
game is D:CRVPTG. + the 3 character name that 
was e illered. 

Program I. 

HI REM :n~:tt:\,ll::r~ CRVPTG-GF,At1 ***:tt:~: 
:r~n::\'::(~:f 
11 "H1 :;': 

* 12 RH1:t ROtlALD f~ , L "tItI t1APCLI::;E, FREEfR 
o t·u :~ 
13 F:H1 t 

* 

15 RH1 
18 POKE H2., 1 ,(iH1 1I4.' 4., Ij., "K" 
20 DH1 A$(26),B-$(26 ), T$(26 ), 1$(1 ), Ot( 1) , 

F'$( 81 ;' ., C$( 80 ) .. (,$( :::0 ) ., >("-'6) 
:<:5 ClU1 tuO) .. F$( 12) 
3(j A$="AE:CDEFGHI~iKU1t·lOP(.iR::;TUi.J~·I:~''t'Z '" GO:;UB 

9J0 ' R=4fJ 
36 FH1 
37 FH1 LIt·jE:; 43 TH~:U 70 ALLO(.l THE LOADlt1 
G OF A :;AUED GAt'lE Otl 0 I :,;f:: 
38 REt1 ::;EE L m It1G 2 FOF.: TAPE I)EFS iOH 
39 REt1 
40 ? "([IOi'it'D ::;l-IOLILD i LOAD A :3AI.)ED GAt!E 
(Y.lH) II ; 
45 C;O::;UB 9(1)' I F I K >" ''I'' THEt1 :,: ~1 
50 GOW8 9W 'TF:AF' 70'OPEtl 1!2 , 4 .0 .. Ft ' IHPU 
T 112, P$ 
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| ATARI (tm) GRAPHICS AND SOUND MADE EASY! I

1 SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE I
5 SPECIAL "TRICKS" THAT ONLY THE ATARI 400/800 COMPUTER IS CAPABLE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM "
g THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE 5

MASTER MEMOflY MAPjtm) - This is really the key lo us
ing !he ATARI'S capabilities We slart out by explaining

how to PEEK and POKE values into memory so that even

new programmers can use this Then we give you over 15

pages of the memory locations thalare the most useful. The

information Is condensed from bolh the ATARI'S Operating

System Manual and various articles and programs It is. of

course, useful even for experienced programmers as a

reference Also, we highly suggest lhat dealers offer this

Memory Map to customers who request to be told how to

use the power of the machine. We guarantee tt will answer

many ot the questions you have about the machine S5.95

TRICKY TUTORIALS(tm)

j #1: DISPLAY LISTS - This program teaches you how to

; alter the program in the ATARI that controls the format ol

; the screen. For example when you say graphics 8 the

| machine responds with a large graphics 8 area at the lop of
] the screen and a small text area at the bottom Now. you

j will be able to mrj the various modes on the screen at the

? same time Just think how nice your programs could look
j with a mix ol large and small text, and both high and low
: resolution graphics, this program has many examples plus

} does all of the difficult calculations1 S14.95

j #2: HOfllZONTAL/VERITCAL SCROLLING - The mlorm-
■ atmn you put on the screen, either graphics or text, can be

! moved up, down or sideways This can make some nice el-
. feels Vou could move only the text on the botlom half of the

|« screen or perhaps create a map and Ihen move smoothly

! over M by using the joystick S14.95

| #3: PAGE FLIPPING - Normally you have to redraw the

I screen every time you change the piclure or text Now you

: can learn how to have the computer draw the next page you

; want to see while you are still looking at the previous page.

| then flip to it instantly You won l see it being drawn, so a
! complicatedpicturecanseemtoiustappear Dependingon

: your memory size and how complicated the picture, you

I could flip between many pages, thus allowing animation or
. other special effects with your text $14.95

#4: BASICS OF ANIMATION - Shows you how to animate
simple shapes using the PRINT and PLOT commands, and

also has nice little PLAYER/MISSILE Graphics demo to
learn This would be an excellent way fo start making your

programs comealiveon the screen Recommended for new
owners. S14.95

#5 PLAYEfl MISSILE GRAPHICS - This complex subject is
demonstrated by starting with simple examples, and
building up lo a complete game and also an animated

1 business chart on multiple pages1 As always, the computer

does most of the calculations Requires 32K disk or tape
and costs S29.95

#6: SOUND - From explaining how to create single notes,
lo demonstrating complex tour channel sound effects, this

newesl tutorial is great Even those experienced with

ATARI'S sound capabilities will find the menu of sound ef-

tects a needed reference that can be used whenever you
are in the need ol a special sound for your programs.

Everyone will learn something new1 Written by Jerry
White J14.95

Tricky Tutorials (except #5) require 16K

memory for cassette orders and 24K for disk.

The price is S14.95 each. You may order

1,2,3, & 4 for S49.95! All six in a colorful

binder cost $89.95.

THE GHAPHICS MACHINE!! - Turn your computer into an

incredible graphics tool with advanced commands like cir

cle, box, fill, polygon, line. help, etc 3 colors in graphics 8

with instant text111 Create colorful business charts or

beautiful drawings and then save or retrieve Ihem from

disk in 5 SECONDS YES. its that fast Needs all 48K.

disk, and costs S19.95

MINI-WORD PROCESSOR - This is for those of you who

have a printer, but don't want to spend S1O0 or more for a

fancy word processor It is suitable for simple editing of

text, accepts most control characters for your printer, and

text is slored on disk for easy retrieval Holds Vh typed

pages at a time Requires 32K. disk or tape S14.95

BOB'S BUSINESS — \A small business type programs lor

home or office, all chosen from a nice menu Supports

primed ouipul 169 sectors of output require 16K tape or
32K disk S14.95

KIO'S #1 - Includes the following 1) TREASURE -

search for ihe lost treasure while frying lo keep from falling

mlo trie sea Nice graphics il you find it1. 2)DIALOGUE -

talk back lo the computer about lour subjects: 3) MATH

QUIZ - Nice musical and graphical rewards for good

scores Parents input the level of difficulty

KID'S #2 -A spelling quiz a 'scrabble' type game, and
a version ot Touch with the computer giving all the direc

tions1 Both Kids programs require 16K tape or 24K disk

and cost $14.95 each

MINI-DATABASE/DIALER - This unique new program

stores and edits up to 8 lines of information such as name,

address, and phone numbers, or messages, inventories or

anything you want It has fhe usual sort, search, and print

options, but it also has an unusual fealure If your files in

clude phone numbers and you have a touch-tone phone,

the program will DIAL THE PHONE NUMBERS FOR YOU'

This is perfect for those who make a lot of calls like

salesmen, leens. or those trying to gel through to busy

numbers laclsasanaufo-redialerl I! is also a lot ol fun to

use Requires 16K cassette or 24K disk and costs $24.95

FONETONE - For ihose who only want to store name and

phone numbers and have the dialer fealure as above, we

offer this reduced version Same memory requirements,
but only costs S14.95. Don't forget you must havea touch-

lone phone

PLAYER PIANO - Turns your keyboard into a mini-piano

and more. Multiple menj options provide Ihe ability to

create your own songs, save or load dala files using

cassette or disketie. lix or change any ol up to 400 notes in

memory, and play all or part ola song. The screen displays

the keyboard and indicates each key as il is played from a

data file or the notes you type You don t have to be a musi

cian lo enjoy this educational and entertaining program

Requires 24K cassette or 32K disk $14.95

BOWLERS DATABASE - Provides the league bowler with
Ihe ability to record and retrieve bowling scores providing

permanenl records The data may then be analyzed by the

program and displayed or printed in summary or detail

lorm. Data may be slored on cassette or diskette and up-

daied quickly and efficiently The program proivdes such

information as highest and lowest scores by individual

game, (first, second, and third games throughout the

season), high and low series current average, and more

The program listing and documentation provided are a

tutorial on ATARI basic and record keeepmg Requires 16K

for cassette or 24K for disk $14.95

By the time you read Ihis all computers (400/800) being

produced should have the fabled GTIA chips included .

ATARI service may upgradeolder computers callandask
Ill's easy to do yourself) We have one and the im [
provements thai graphics modes 9 10. and 11 offer are j

great11 To help you figure out what to do with the new ;

modes a new Tricky Tutorial will be offered m March on

Modes 9 to II Either give us a call or write around that-

lime !

SEE YOUR LOCAL DEALER

OR

ORDER FROM:

SANTA CRUZ EDUCATIONAL SOFTWARE

5425 Jigger Dr., Soquel, CA 95073

C.O.D. Orders call (408) 476-4901

'Include S2.00 postage ($.75 for Memory Map)

•In California, include 6.5% tax
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! ATARI (tm) GRAPHICS AND SOUND MADE EASY! ! 
SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE 
SPECIAL "TRICKS" THAT ONLY THE ATARI400/BOO COMPUTER IS CAPA8LE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM 
THAT ODES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE." .. 

************************************************************ 
N 

" u MASTER MEMORY MAP(lmj - This is really the key 10 us· 
CQ Ing the AT ARrs capabllilies We sIan out by explaining 
"E how to PEEK and POKE values inlo memory so that even 
~ new programmers can use this. Then we give you over 15 

pages of the memory locaTions thaI are the most useful . The 
en inlormation IS condensed trom Doth the AT AR"S Operallng 
(ij System Manual and various articles and programs II IS . 01 
'j5 CDurse, usetul even lor expenenced programmers as a 
'S relerenee Also. we highly suggesl lhat dealers otter thiS 
';. Memory Map \0 customers who requesllo be laId hOw 10 
.:II! use the power of the machine We guarantee it Will answer 
.!:::! many 01 the queslions you halle about the machine 55 .95 
,!: 
• 
~ 
~ 

~ 
o TRICKY TUTORIALS(tm) 
'" 'iii '1 : DISPLAY LISTS - This program teaches you how 10 _e alief the program in the ATARllhat controls the tormat of 
1ii the screen . For example : when you say graphiCS 8 the 
g machine responds With a large graphics 8 area al the lop of 
~ the screen amI a small text area at the bottom Now. you 
...., will be able to m;~ the lIarious modes on the screen al the 
2 same tlme Jusl think how nice your programs could look c; With a mix 01 large and small text. and both high and low 
c resolution graphics . this program has many examples plus 
t; does all 01 the dillicult caluculations' 514.95 

• 
UI '2 : HDRIZONTAL/ YERITCAL SCROLLING - The Info/m-
~ 
o 
~ 
~ 

aMn you put on the screen. ei ther graphiCS or tex!. can be 
moved up. down or sideways This can make some nlceet
lects You could mOlle only the text on the bottom hall 01 the 

~ screen or perhaps create a map and then mOlle smoothly 
.~ over It by uSing the loystick . 514 .95 
,!: 
~ '3 : PAGE FLIPPING - Normally you have to redraw the 
... screen every time you change lhe picture or lext Now you 
~ can learn hOw to halle Ihe compUler draw the next page you 
o want 10 see while you are sllillooking at the previous page . 

U) then lIip to it instant ly You won t see it being drawn. so a 
~ complicated picture can seem to Just appear Depending on 
~ your memory size and how complicaled the picture . you 
~ could lIip between many pages . thus allowing animation or 
:I otller speCial ellects With your lext 514 .95 
~ 
w 
~ '4 : BASICS OF ANIMATION - Shows you how to animate 
U Simple Shapes USing the PRINl and PLOT commands. and 
"' also has nice lillie PLAYER/ MISSILE GraphiCS demo 10 

Tricky Tutorials (except '5) require 16K 
memory lor cassette orders and 24K lor disk . 
The price is S14.95 each. You may order 
1.2.3. & 4 lor S49 .95! All six in a colorlul 
binder cost S89 .95 . 

THE GRAPHICS MACHINE!! - Turn your computer IIltoan 
IIlcredlble graphiCS 1001 With adllanced commands like CII
cte. box . hl1 . polygon . line. help. elc 3 colors 10 graphiCS 8 
With Instant lext!tl Creale colorlul buslOess charts or 
beaulilul drawlOgs and then save or retrlelle them hom 
disk III 5 SECONDS YES . Irs that last Needs all 48K . 
disk . and costs $19.95 

~ tearn ThiS would be an excellent way to slarl makmg your MINI -WORD PROCESSOR - lhls IS tor thOse 01 you who 

KIO 'S '1 - Includes Ihe lollowlllg t ) TREASURE - g' 
search lor the lost treasure wtllie trYing to keep trom lalling i 
Into the sea Nice graphics II you find II'. 2)DIALOGUE - ~ 

talk back to tile computer about lour sublects. 3) MATH CD 

OUIZ - Nice mUSical and graphical rewards tor gOOd ~ 

scores Parents IIlPut the level 01 dllllcuUy n
KIO ·S.2 - A spelling QUIZ a " scrabble" type game and 
a lIerSlon ot louch wllh the computer glVlOg all the dllec
lions' Both Kld -s programs reQulle 16K tape or 24K disk 
and cost $14 .95 each 

~ 
-< 
~ 
c 

~ .r 
;;; 

MINI-DATABASE/ DIALER - ThiS umque new program 
stOles and edlls up to Bhnes ot IIllormatlon such as name ~ 
address . and phone numbers . or messages . IIlllentOlies or ; 
anything you want It has Ihe usual sorl. searCh. and p"nt (") 
opllons. but It also has an unusualleature 11 your hies In- 2 
clude phOne numbers and you have a louch·tone phone . ...., 
the program Will DIAL THE PHONE NUMBERS FOR YOU' ~ 
ThiS IS perlect for those who make a 101 ot calls like ~ 
salesmen . teens . or those trylllg 10 get through 10 busy ~ 
numbers (acls as an auto-redlaler) It IS also a lot 01 lun to g' 
use ReqUlfes 16K casselle or 24K disk and costs $24 .95 ~ 

'" FONETONE - For those whO only want to Slore name and 0 

phOne numDers and have the dialer leature as abOve. we i 
oller thiS reduced verSion Same memory reqUirements . ~ 
but only costs $14 .95 . Don't lorgel you musl hallea touch, • tone phone ~ 
PLAYER PIANO - Turns your keyboard InlO a mlnl ,plano ~ 
and more Multiple menu options prOVide tile ability to ~ 
create your own songs . salle or loaD data hies uSlllg c:: 
cassette or diskette. !Ix or change any 01 up to 400 notes In ~ 
memory. and play all 0/ part 01 a song The screen displays ~ 
Ihe keylMlard and IIld,cates each key as IllS played from a • 
data hie or Ihe notes you t\'pe You don't have 10 be a mUSI- VJ 

clan 10 enloy thiS educatIOnal and entertaining program g: 
ReQulles 24K cassette or 32)( dIsk 514 .95 Qj 

BOWLERS DATABASE - PrOVides the teague bowler With 
n 

" N 
m 
~ 
c 
n 
2i o· 
" 2!. 

Ihe ability TO record and reilleve bowling scores prO\lldlllg 
permanent records The dala may then be analyzed by Ihe 
program and displayed or printed in summary or detail 
lorm. Data may be stored on casselle or dlskelle and up· 
dated QUickly and elliciently lhe program prOlvdes such 
Intormatlon as highesl and lowesl scores by IndIVIdual 
game (11Isl. second . and thirD games throughout Ihe g' 
season). high and low selles currenT allerage and more i 
The program listing and documentation prOVided are a ~ 
Tutotlal on AT ARI baSIC and record keeeping ReqUires 16K CD 

for casselle or 24K tor disk $14.95 U) programs come alille on the screen Recommended for new have a pflnter . but don't wanlto spend S 100 or more tor a 
owners . $14 .95 lancy word processor II!s SUitable lor Simple editing 01 ~ 

~ texl. accepts mosl control characters lor your pllnler and By Ihe lime you read lhls all computers (400/800) belllg ~ 
.~ .5 PLAYER MISSILE GRAPHICS - This complex subject IS text IS stored on disk lor easy retllellal Holds 2'h typed produced should halle the labled GTIA chips IIlcluded '< 
oS demonstrated by starling wllh simple examples . and pages at a lime ReqUires 32K . disk or lape $14 .95 ATARlservicemayupgradeoldercompulers . call and ask ~ 
?!. building up to a complete game and also an animated (It'S easy to do yourselt) We have one and IIle 1m· ~ 
~ business chart on multlptepagesl Asalways . the computer provements that graphics modes 9. tO . and II oller are iii ' 
.~ does most 01 the calculations . Requires 32K disk or lape BOB 'S BUSINESS - t4 small busilless type programs tor great" To help you ligure out what to do With the new iii' 
~ and costs $29 .95 home or olllce , all chosen lrom a nice menu Supports modes a new lliCky Tutotlat will be ot1ered!ll MarCh on 
• prlllteo oulput t69 sectors 01 output reqUire 16K lape or Modes 9 10 t 1 Either gille us a caU or wrtle around that-
e .&: SOUND - From explallllllg hOw to creale slllg!e nOles. 32K disk $14.95 lime ~ 
;: 10 demonstrating complex lour channel sound ellecls . Ihls ; 
'E newest tutollal IS great Even thOse experienced With ~ 
~ ATARt's sound capabihlles Wi ll lind the menu 01 soundel- :. ** * * * ** * **** *** **** * ********** * * ** * * ** * * ~ 
.
:5_ lects a needed relerence Ihat can be used whenever you *' SANTA CRUZ EDUCATIONAL SOFTWARE ~ 

are In the need of a speCial sound lor your programs .. 
~ E,,,y,", w;U leaen some"'ng new' " "lien by Jeny ,. SEE YOUR LOCAL OEALER 5425 Jigger Dr.. Soquel. CA 95073 ~_ 
:I White 514 .95 
~ ,. OR c.o.o. Orders call (40B) 476·4901 o· 
~ ! OROER FROM: ·Include S2.00 postage (S .75 lor Memory Map) ~ 
u .. *In Californ ia, include 6.5% tax 0 

"'.. i ~.L ~ '" ~ = 
Santa Cruz Educational Sohware· Tricky Tutorials· Santa Cruz Educational Software· Tricky Tutorials· Santa Cruz Educational Software· Tricky. 
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68 INPUT #2,C*'INPUT 12,9*: INPUT #2,T$=I
NPUT #2, L = INPUT #2,LI

65 CLOSE #2:XIQ 33,#2,0/0,Ft- = TRAP 48000 =

GOTO 40G

78 CLOSE #2=? "CTABXDISK ERROR i:!= GOSUB

990=GOTO R

38 FOR 1=1 TO 26'XCI«a«I)="-"=NEXT I
:PL=l=SK=i=RESTORE

90 FOR 1=1 TO 86 STEP 18*C*CI)a"

^Q$(I)=" "sHEXT I
97 REM

98 REM OPTION SELECTION MENU

9-9 REM

109 GRAPHICS 17'SETCOLOR 0,3,18=SETCOLOR
4,3,2

105 POSITION 4/2 = ? «jBCRVPTO-GRmn'P0KE

53279;8

116 POSITION 3,5 = ? #6;":=;=: t % % %t t"

128 POSITION 2/11=? #6;"SKILL LEUEL - ";

3K

130 Pa5ITIOh4 1,14 = ? *€;"# OF PLAYERS - 1!

;PL

140 POSITION 4,20:? #6;"PRESS STARTS? *

6"" TO BEi~IN"

150 GOSUB 998^A=PEEK<53279)=IF ft=6 THEN
'209
160 IF A=5 THEN Fl=PL+i = IF PL>2 THEM Fi=

1

170 IF A=3 THEN SK=SK+I=IF SK>2 THEM SK=

1

180 GOTO 128

200 GOSUB 900 = ON PL GOTO 240,215

297 REM

208 REM TO PLAYER OPTION

289 REM

210 ? "^2 DOWN> ENTER PHRASE (28 TO 75 C

220 WUT F*=IF LEN<P$X20 OR LEN<P$»75

THEN 218

230 GOTO 259

237 REM

238 REM OHE PLAYER OPTION, COMPUTER PICK

S RANDOM PHRASE

239 REM

240 >IHT(RHD<::0>*5y>+l=FOR 1=1 TO J=READ

P*:NEXT I

247 REM
248 REM ALPHABETIC SUBSTITUTION CODE GEN

ERATED

249 REM

2-50 GQSUB 910 = ? "{2 DOWN) PLEASE WAIT

WILE I GENERATE"

260 ? u{DOWN}CTftB}AN I UNBREAKABLE i COD

E"=FOR 1=1 TO 26

270 J=INT(RNEK0>^26)+1 = IF X(J)=1 THEM 27

0

280 IF SK=i THEN IF 1=1 OR 1=5 OR 1=9 OR

1=15 OR 1=21 THEN T*U,J>*AttLI)
290 B$< I, D=A$(J:J) = K<J)=i = NEXT I

297 REM

298 REM CHARACTERS IN PHRASE SUBSTITUTED

WITH CODE LETTERS

29-9 REM

3@9 L=LEN<P*>=FOR 1=1 TO L=J=S=I*=P*<I,I

y-l¥ I*=" " THEN 369

310 J=J+1 = IF J>2b THEM C$U)=I*'Q*(I>I*
=G0TO 360

320 IF I$OA*C_U> THEM 310

340 CH I >=B*(J,J>:Q*< I >="-"
350 IF SK=1 THEN IF J=l OR J=5 OR J=9 OR

J=15 OR J=21 THEN Q-&I >=I$
36S i-OT I

365 L1=L = IF L<3S THEM 406

367 REM

368 REM FIRST LIME SPACING MEASURED

369 REM

370 FOR 1=38 TO IS STEP -i'lF C*<M>="

11 Tf€N L1=I=GOTO 488

388 NEXT I

397 REM

398 REM MAIN GATE BOARD DISPLAYED
399 REM

480 GOSUB 91S-POSITION 2,3 = ? BCD/LTB:FOR
N=l TO 26=I$=A$(N,N)

410 POSITION 3+INT(M^5>:$6,3+N-IMT(M^5):^

:? 1$;" ll.;T$(M,N> = MEKT M

420 POSITION !,9 = ? OCl/Li> = IF L>L1 THEr^

POSITION 1,13 = ? CKL1+1)
430 GOSUB 950

497 REM

498 REM PROMPTS FOR INPUT OF COQ£ AMD LE

TTER

499 REM

500 POSITION 3,28=? "ENTER CODE LETTERS

? "<D0WN>aAB3 ANO UALUE"

510 K=28:GOSUB 920!H=ft-G4:B*=CW?*CA>

526 K=22: GOSUB 9201TKNJN>=C^f(A>:IF A=

32 THEN T$(M,N)=1I_"

530 POSITION 5+IMT<N/5>36:3+N-INTCN/5>t5

540 FOR 1=1 TO L=IF CKMMJ* THEN Q$(I

,I)=T$<H;N)
558 NEXT I

56S GOSUB 959=IF P$=S$ THEN 788

598 POSITION 24,22=? " "^GOTO 518

697 REM

698 REM WIUCR SCREEN DISPLAYED

69-9 REM

70S FOR J=8 TO 14 STEP 2 = GRAPHICS 18 = SET

COLOR 4;-J,2 = POSITION 3,5

718 ? #6; "tt tit % :=;=1( =? #6;" * COR

RECT *n:? #6.;" % t t t t t tn

106 

60 HPUT #2 .. (;$ , HlPUT #2,0$, HIPUT #2 .. 1$' I 
rf'UT #2 , l 'HfiJT #2 .. 11 
65 CW::E #2 , :": 10 33 , #2 ,0., 0 .. F$ ' T~:AF' 40(100' 
GOTO 400 
713 CW;E #2<' "{TAB} IDISK EF:F:OP I " GI):::IJ8 
990 ' GOTO R 
00 FOF: 1=1 TO <''6':'':(I>=f1 ' 1$(I>=''_'':t'En I 
'Pl.=1 '81::=1 ' RE~:TO~:E 

9f1 FOR 1=1 TO 80 :::TEP 10' C$( I '=" 
" , Q-$( I )=" " ,t·lE}:T I 

97 RHI 
98 F:EM OPTI Otl SELECTI OH tHf,J 
99 REH 
100 GF:APH I C:: 17 , SETCOlOR 0 .. 3, 10 ' :;ETCOLOR 

105 Pu3ITIOH 4,2'·' #6 ; "CF:'lPTO-GF.:Atl" ,petE 
53279,8 

110 POSITICirl 3 .. 5'·;' #6 ; ":1;, t '" :(: :':' l ~,,, 
1<''0 PCr3ITIDtl 2,11 ' ;' #6 .; ":3KILL L8)EL - "; 
SK 
130 POSITIDrl 1..14 , ( #6; "# OF PLA·"'EF.:~: - " 
.;Pl. 
140 POSI TIOrl 4, 20 ' " #6 ; "PF:ESS START" ,.;. # 
6;" TO BEGIW 
150 GOSUB 99f1: A=PEEK( 532(9 )' IF A=6 THHI 
2f10 
160 IF A=5 THEtl PL=PL +1' IF PL>2 THEtl PL= 
1 
170 IF A=3 THEtl :3K =:3K+ 1 ' I F Sf( >2 THEtl :3K= 
1 
1&'0 GOTO 120 
200 GOSUB 90(1' Otl PL GOTO 24f1 . 210 
207 F£t1 
<''fj~: PHi Tl,1O PLA'iEF: OPTI OH 
209 FBI 
21f1 .,. " {2 Dm·ftD HITEP PHRA:::E ( 20 TO 75 C 
I-fi:iRACTEFS '{ijOl·jfj} " 
22(1 IIIPUT P$ ' I FLEW P:t)< 20 O~: lEtK 1"$ '>75 
Tffll 210 

230 ':;OTO 250 
237 FfJl 
238 PEt1 Ot-lE PLAYER OF-TIOt1. COtlFtITEF: PI CK 
:3 PAHDCJtl PHRA:::E 
239 RBi 
240 J= nm RtlO( [1 ):(,50 )+ 1 ' FOF: I = 1 TO .J' PEAD 

F"$ ,t1£>,:T I 
247 RErI 
248 RHI ALPHABETI C SUB:3T ITUTI Orl CODE GEtl 
ERATED 
249 F:Et1 
<''50 GCr3UB 91("",' "(2 om,l·n PLEA~:E l·lAIT 
~.nlE I GEHEPATE" 
260 ? "{OO~lH){TA8} AH I UrlBF:EAKABLE I COD 
E" ,FOR 1=1 TO <''6 
27(1 J= ItlT( PtlO( 0 )~'26 )+ 1 ' IF iX J )= 1 THEH 27 
o 
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280 IF SK=1 THErl IF 1=1 Oi': 1=5 OR 1=9 OR 
1=15 OR 1=21 THErl 1$( .j .. J )=A$( I, () 

29£1 B$( I .' I )=A$( .j., -' ;, , >( .j ) = 1 ,tiD,: T I 
297 FHl 
298 F,'£:t1 CHARACTER~; HI PHRASE :3UB:3n rUTED 

HITH CODE L.ETTER:; 
-29';:' FH1 
300 L=LEt-K P$) ' FOR 1=1 TO L ' J=0 , I$=P$( 1, I 
), IF 1$=" " THEH 360 
3W J=J+l' IF J>26 THEtl C$( 1)=1$, 0$(1 )=It 
'GOTO 36(1 
32(1 IF U O A-tCI , J ) THEt·j 310 
340 C$( I ) =D"$( J , J): G!$( I )=" _" 

350 IF SK=1 THEH IF J=1 OR J=5 OR J=9 OR 
J=15 ffi J=21 THEtl Gt$( I )=1$ 

360 HD(T I 
365 U=L' IF lOS THEH 400 
367 i'£11 
368 F:Et1 FIR:3T LItlE SPACItlG t'1EASURED 
369 F:Et1 
370 FOR 1=3:3 TO If: :::TEF' -1 IF (:$( L 1)=" 
" THEtl L1=I ' GOTO 4(10 
380 HEXT I 
397 RHI 
39'0: F:H1 tlAItl GAtlE E:OA~:[I OI:::F'LA\'EO 
399 FBI 
4fK1 G09J8 910 ' PO:::ITIot'1 2 .3,',' "C[:·'U" 'FOF: 
t'FI TO 26, H=A$(t-1. tD 

410 POS I T I Of·; 3+ I m ( r-j,'5 ):,):", . 3+t;- I m ( t; ·'5 )/5 
,? 1$ .: " " .; 1$0.1 .. W" t·1Ei<T t·j 
42(1 PO::: IT lOtI L 9';' U\ L L1:" IF L. >U THEil 

PO::: IT lOt! 1 .. 13 ,;, (:$( L.1 + 1 ;. 
43£1 GOSUE: 950 
497 REtI 
49'e; Ral PRot'lPT::: FO~: I tiPUT OF CODE ArlO LE 
TTER 
499 F:Hl 
50(1 PG~::I TI ml 3 .20" "8HEV CCOE LETTEF.:'" 
'f "{OOl.lt·j} {T A8} At·1D !}AUJE" 
51 (1 K=20 , GCJ'3UE: 92(1 ' H=A-64 ' [~t=CH~:l:( A) 
52(1 K =22 'GOSUB 9"20' H(tL tD=CHF::t( A " IF A= 
32 THEt'l n o'1. t1)=" _ " 
530 F'O:3ITIOH 5+ Hn( 1,1,'5 )tt. .. 3+H- Itw: t;,·S o:ii 5 
,? 1$( H,rD 
54(1 FOP 1=1 TO L ' IF C$( L D =O$ THEt l (:$(I 
, I )=1$01, H) 
55(1 HEi':T I 
56(1 @::L18 950' IF P$=C'$ THEt1 700 
590 F'O:::ITIOH 24 .. 22'" " "GOTO 51[' 
697 F:Et1 
691:: F:Hl ~·m~lEF: :3CREEt; [II :::F'LA\'E[I 
69';:' F.:Etl 
700 FOR .J=0 TO 14 :;TEP 2,@APHIC3 1 :::' ~:ET 
COLOR 4, J, 2 'PO:::jTlOtl 3,5 
71~1 ? 16 .; ":* :*: t :{~ :~:: t ::;::II :? #6; II ::;:: O:IR 
F:ECT t'" .;. #6.;" :'!. :':': t :'i: t :;, t" 



WARLOCK'S

REVENGE

r

— ~*^r^

\ Synerglstic

1 Sofluisre

WARLOCK'S REUENGE |

NEW FROM

S/nergistic

Software

AN EXCITING ATARI* HIGH-RES ADVENTURE GAME

SYNERGISTIC SOFTWARE

5221 120th Ave.S.E.

Bellevue, Washington 98006

(206)226-3216

Over 100 high resolution pictures in this

two disk adventure, guide you to treasure as

well as dangers. As you explore caverns and

castles you use your various skills to obtain

ihe riches therein, while eluding the pitfalls

and creatures that abound. You provide the

Atari, Warlock's Revenge provides Ihe

challenge. Requires at least a 40K. 4011 HOI)

with Alan Basic and disk $35.00

Available for the Apple II Computer

as Oldorfs Revenge

from Highlands Computer Services

ATARI" 400/800 are trademarks of

Atari Computers Inc.

RAM
For ATARI

48K RAM BOARD FOR THE 400

• Increases memory capacity

• Reduces power consumption

• Reduces heat

48K Board kooi $299

32K Board isooi $150

Intec

Peripherals
Corp

3389 Del. Rosa Avenue

San Bernardino, CA 92404

(714)864-5269
ATARI, 400, 800 are Trademarks of ATARI, Inc.

Software for

Personal Computers

A collection of 10 challenging p

entertainment volue — and 2 pe

functional volue. In disk ar.d a

GAMES • HELICOPTER BATTLE

• HORSE RACING

• KENO

• LIGHTNING EOLTS

and REACTION

• THE MAD MARBLE

• MUSIGAME<2 Game

• SUPERMASTER

• TAG

• TRACTOR BEAM

• WAR AT SEA

BU5INESS • CCA Doto

Marogtmenf Syifem

• LETTER WRITER

ogrami created to provide o

rsonal buslnes

cassette as i

Req.- 16K

- 16K

Req.- 16K

- J6K

Req- 8K

- 16K

Req. - 16K

-24K

Req. - 8K

-16K
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WARLOCK'S 
REVENGE 
~ 

. . 

(S) Synerglsllc 
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Synergistic 
Software 

WARLOCK'S REVENGE 

AN EXCITING ATARI * HIGH-RES ADVENTURE GAME 

SYNERGISTIC SOFTWARE 
5221 120th Ave . S .E. 

Bellevue, Washington 98006 
(206) 226·3216 

Over 100 high resolution pictu res in this 
two disk adventure. guide you 10 treasure as 
well as dangers . As you explore caverns and 
castles you use your various skills to obtam 
[he riches therein. while eluding the pitfalls 
and creatures that abound. You provide the 
Al ari. Wa rlock"s Revenge provides the 
challenge Requires ilt least i'l 4()K. 4flO HOO 
with AIM! Bask and disk 535. 00 

Ava ilable for the Apple II Computer 
as Oldorf's Revenge 

from Highlands Computer Services 

RAM 

AlARI· 4001800 are trademarks of 
Atari Computers Inc. 

For ATARI 

48K RAM BOARD FOR THE 400 

A collect io n of 10 challenging p rogro m' crea lI'd to provide 0 unique 
en te" ainmen t ~olue - g" d 2 pe'lonol/ bUlinen programl with brood 
IUI'I(I ;onol yo lue . In di l~ cr.d Of COlielle 0 < indkoled. 

• I ncreases memory capacity 

• Reduces power consumption 

• Reduces heat 

48K Board (400) 

32K Board (800) 

$299 
$150 

INTEC 

PERIPHERALS 
CORP 

3389 Del. Rosa Avenue 
San Bernardino. CA 92404 

(714) 864-5269 
ATARI . 400, 800 are Trademarks of ATARI . Inc. 

G AMES • HHiCOPTfR 8A TTU Rrq. - 16K RAMlCouelle 
- 16K RAM I Oilk 

• HORSE RACING lIeq. - 16K RAM / Collette 
- 16K RAM/ Di,k 

• KENO 111""1 . - 81( RAM / Couelle 
- 16K RAM , Oi.k 

• LIGHTN ING BOLTS lIeq. - 16K RAM / Cantil" 
and REACTIO N - 241( RAM / Oi.k 

• lHE MAD MARBLE lIeq . - 8 K RAM / Conelle 
- 16K RAM/ Oi.\: 

• MUS IGAME (2 Gamel) lIeq . - 16K IIAMlCouetle 
- 24" RAM / Dilk 

• SUPEIIMASTEII lIeq . - BK RAM / Collelle 
_16K RAM / Di,1t 

• TAG Req. - 16K RAMlCone,le 
- 16K RAMI Di,1t 

• TRACTOR BEAM Req. - Bit RAM/ Co"elle 
- 16K RAM / Di,k 

• WAR AT SeA Req. - 16K RAM / COllette 
- 2 4K RAM / Di,k 

BUSINESS · CCA Dolo 
Monogemenl Sy,Iem Req. - 4BK RAM / D;, \' 

• LEn ER WRITER Req . - 24K RAM / Di,c 

® l , ........... or.o.r .. " •• IM. 

~ S'OFTOWA"RE 
238 Exchonge SI., Chicopee. Mouo(hulelll 010 13 

(4 13) .592 ·4761 
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• Deole. And Di, t.ibutor Inqui 'ie. Invited 

• Closed i 'Til .5 :30 - Fridoy, 'Til 8 
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72@ FCR K=8 TO 25£ SltP 19;SOUND 9,K,i@,

15=NEXT K

730 GOSUB 90S; Q3SUB 950
748 FOR K=250 TO 0 STEP -18 = SOUND 8.-K.-16

,15 = NEXT K

768 GOSUB 999: GOSUB 958:? iTC2 D0UN.KTAB;

PLAY AGAIN CY/H) ";

FtftY AGAIN (V/M) ".;

765 GOSUB 970: IF i$=■'■•,■■" THEN '38

778 GOTO 880

797 REM

798 REM END OF GAME (NO WINNER) OPTIONS

799 REM

80S GOSUB 910:? "{DGWNKTABJGPTIGNS ARE:

818 ? "{DOWNKTAE-S - SftUE GAME":? "{DOW

NKTAB>Q - QUIT":? «{QQWN}{TAB}P - PLAY

AGAIN"

820 ? ll{001*0iTAB>SELECT => 'VGGSUB 970

:IF I$="S" THEN 358
83S IF I*="8" THEN GOSUB 986: GOTO 8S«

840 IF I$="P" THEN GOSUB 9S0:GOTO m

845 GOTO 808

847 REM

848 REM GAME IS SftUED TO DISK: SEE LIST!

NG 2 FOR TAF'E UERSION
849 REM
359 R=f;yy■ GOSUB 960-TRAP 70:OPEN #2..y,C;

878 ? I2;P$:? #2;C^:? «2jQ*:? #2.;T$=? #2

;L=? #2;Li:CL0SE #2

886 GRAPHICS G-END

897 REM
898 REM PRINT CRVPTO-GRAM TITLE

899 REM

989 GRAPHICS 0:SETCOLOR 1,3,iy-SETCOLOR

2.3,2-POKE 752,1

910 ? B{&EARKD0WN>{2 TAB>-L2 LEFT>CRVPT

0-GRAM"=RETURN

917 REM

918 REM CHARACTER INPUT EOITIHG

919 REM

920 POSITION 2iiK'? "==> {LEFT}";:GET U

iA
925 IF A=27 Tf£N POP -GOTO 8ffi

930 IF h=32 Ml K=22 THEN 940

935 IF A<65 OR A>9S THEN 920

940 POSITION 21*10? " niCHR*(A):RETURN

947 REM

948 REM PRINT ANSWER

949 REM
956 POSITION Ml'? OK1,L1V-IF L>L1

N POSITION 1,15*? Q*<L1+1)
955 RETURN

957 REM

958 REM DISK FILE SAUED WITH PERSONS HAM

e <3 amy

966 ? n{DOUN> ENTER 3 LETTERS OF NAME =>

"; = IKPUT N*-F*=nD=CRYPTG."
965 F«l8)=N* = RETURN
967 REri

968 PEM Gb! ti€< PRIN1 CHARACTERS

9b9 REM

970 GET #4,£:I$=CHR$CA>:? I** RETURN

977 REM

978 REM LOOSER DISPLAY SCREEN

979 REM

988 ^ "£3 UhO {i AE) ! Hh ANSWER P4AS!" : Q*=P$

: GOSUB 950: ? " (2 DOWN} -CTAB; i LOOK HOM EA

oi iI who \

985 FOR 1=10 TO 253: SOUND Si L 18*1/20+2'

NEXT I:SOUND 0,8,0,5=RETURN

937 REM

988 REM DELAY LOOP

989 REM

990 FOP 1=1 TO ISO: NEXT I: RETURN

997 REM

998 REM THE STORED PHRASES FOLLOW; MAXIM

ill OF 50 ALLOi'iED

999 REM EACH MUST BE UNDER 75 CHARACTERS

LONG
1000 REM
1010 DATA A STITCH IN TIME SAUES NINE

1020 DATA EARLY TO BED AND EARLY TO RISE

MAKES A MAN HEALTHY tCALTHY AMD WISE

1030 DATA THE EARLY BIRD CATCHES THE WOR

M
1040 QhTA DO LMTO OTHERS AS YOU WOULD HA

UE OTHERS DO IKTO YOU

1850 DATA PLOP PLOP FIZZ FIZZ OH WHAT A

RELIEF IT IS

I860 DATA A LONG TIME AGO IN A GALAXY FA

R FAR AWAY
1070 DATA WHY DID THE CHICKEN CROSS THE

ROAD?
1080 DATA TO BE OR NOT TO BE. (HAi IS TH

E QUESTION
1390 DATA THOU SHALT NOT COUET THf NEIGH

BORS WIFE

1100 DATA mi THE FORCE BE WITH YOU

1110 DATA BEGINNERS ALL-PURPOSE SYMBOLIC

INSTRUCTION CODE
1120 DATA WE THE PEOPLE OF THE UNITED ST

ATES Of RtfERICA

1130 DATA DON'T FIRE UNTIL YOU SEE THE W

HITES OF THEIR EYES

1140 DATA 'YOU CAN FOOL SOME OF THE PEOPL

E ALL OF THE TIKE
1159 DATA PROGRESS IS OUR MOST IMPORTANT

PRODUCT
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720 FOR K=0 TO ,:50 STEP 10 ,SOU,·iO O .,K, l~l , 
15 ' t'iE:,,:T K 
731;) GOW8 90(1 ' m'3U8 950 
74f1 FOR K=25(1 TO 0 STEP - H(SOUtiD O"K., 10 
, 15' tiE~:T K 

75,,1 t·iE}:T ,_k :;DUt-1D f1 , (1 .. (1 " (I 
76.:1 GOSU8 90~1' GOSUB 950 , ':- H {2 DOHi1} {T All} 
FlA'-;' ACA Hi (,-;' / ti ) "; 
FlA",' f:l;A Hi ('i Il D " ; 
765 GCt3U8 97(1! F 1$=" ",n' THEH :::0 
770 GOTO 8:30 
797 F:Et-l 
798 F:Et-l END OF GAllE 010 ~,mitH:) OPTI Oft.:; 
799 FHl 
800 GG.'SU8 91~V" "{[Im,lt{~::TAB}GPTIOti:3 AF:E' 
n 

81.:1 ,.. "{OmlH} {TA8} S - ::;AI)E GAt'iE H ,': ' n {OOi,j 
HHTAB}I) - G!lJIT n ,';' n{[J)l,lt,l}{TAE:}F' - PLA'-;' 
~~AHin 
82(1 ,.. "{DOHt~){TAE:} :3ELECT = > ";, GO:,;UB 97(1 
, IF I$= "S" THEt-i :3~.u 
830 IF l$=nGl" THEH GC::3UE: '3E:£1' GOT::! :,::,:l} 
84(1 IF l$=np" THEt'i G!j:;UE: 980 ' G::TO 80 
845 COTO 800 
847 REt1 
848 F:Et-l GAl'lE 1:3 :,;AI.JED T':: DI :,:f:, :3EE U :3Ti 
f~~ 2 FOR TAPE UEF.'S iOti 
849 F:Et1 
:::5(1 P:::::~10: GO':;U8 960; T~:AP 7(1: OFEr ~ #2 .. ::: ., e I 
F$ ,WAP 4(::<ll) (1 
870 ? #2 ; P$ :? #2 i C$ :? #2 .::;::t: : ? #2 .; T:t : ';' #2 
.: L :? #2 .: L 1 : CLO~:;E *t2 
s,:;f1 GRAF'H lCS e, EflD 
897 REM 
898 REl1 PRIm CR':'PT(;-'~F:f'11 TITL.E 
899 F:Et-l 
~J£1 GRAPHICS 0'SETCOLDR 1. 3,, 1() ' :;ETCOLGR 
2J3,2 :F'OKE 752) 1 
91f1 l' "{CLEAR) mm,lr';} {2 TAB} {2 LEFT}C;F:'y'PT 
o-GRAt'l" , ~:ETURH 
917 REtl 
918 F:El1 CHAF.:ACTEF.: HlPUT EDIT HiG 
919 F:EM 
9"'.&1 POS I TI O~i 21.. K , 't "== > ,:lEFT}"; ' GET #4 
.. A 
9'25 IF A=27 TI-EN PCf' '(;)TO :::flf1 
930 IF A=32 AND l( =22 THEIl 94f1 
935 IF A( 65 OR A)90 THEH 920 
940 POSITIW 21..K ,':' " " ; CHR1:(A)' RETURH 

947 REl1 
948 REl1 PRnIT ~~~'lER 
949 REl1 
950 POSITmi 1..11 '( Q-*<LLDIF UL1 TI£ 
H POSITION 1.. 15 " IWLi+1) 
9S5 RETURN 
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957 R£l1 
958 REl1 DISK FILE ~D ~HTH PERSot-S fW'l 
E (3 CIW<) 
960 ? • {OCJI.I{} ENTER 3 LETTERS OF HAt'lE =) 

"i,HPUT N$'F$="O'CRVPTG , " 
96S FS< 10)=N$,RETURH 
967 F:Etl 
96~: PEt'1 GET A~[) pPI ~n CH~tPAt:. Tt~:::: 
9t:9 REt'1 
97€1 GET 
977 pr"M ,C II 

97::: RHi 
'~""4 "' J F:Et1 
980 ? Ii C3 UP) {TAB} THE At·i'3l·IER ~' :1-4\; : Ii : O'!:==F'$ 
,GOSUE: 951C" ',' " {2 DC!;,lt{:, {TAB) I U::Ok H:I ~'l EA 
S\' I T ~'lA:; j 11 

985 FOR 1=10 TO 250:::;OL~'~D 0J L l l31 1/ 20+2 : 
flE~:T I ' SOUt'iD ~) , £1, £1, (; , RETURt l 
987 F:Erl 
988 F.:Et1 DELA..,.' LOOP 
9:::9 ~~H1 
99(1 FOR 1=1 TO 10(1 : r·E)::T I : F~ETUF~t~ 
997 PH1 
998 F:Etl THE ::;TOF.:EO PHP..A::;E:3 FOLLCl,l, tlA)< It-1 
Ij1 OF 5(1 ALLOl,IEO 
999 ~Hl EACH t'lU:,:T BE UtiDEP 75 CHAPACTER:,; 

LotiG 
l01C10 ~:EJl 
1(110 DATA A :3TiTCH Hi TIt1E ::;AI.,IE:'; HIt-iE 
1(12(1 DATA EAPL.'y' TO BED ~~}m EAP!_"\} TO PI ::;E 

t'1AKE::; A nAr'~ HEAL THY ~,rC:AL TH'l A~'~O i·H~:;E 
103f1 DATA THE E;;PL'-;' 8I~:D CATCHES THE ~'iOR 
t-1 
1(14~1 DATA 00 Lme: (!Tf-\E~: ::: C;', "/Cl: \,j')'_'U::' H::; 
I)E OTHER::; 00 umo 'y'OU 
105(1 DATA PLOP PLOP FEZ FEZ OH l,lHAT A 
RELIEF IT 1:3 
106(1 DATA A LOtiG TItlE AGO 114 A GALA>('y' FA 
R FA~: Al,jA\' 
1(170 DATA l,HI' DID THE CHICVEH CRO~;:,; Tl-1'E 
ROAD' 
108(1 OAT A TO BE OF: tiOT TO BE , THAT I',; TH 
E GIIJE::;TI Ot-l 
H19~1 DATA THOU :;f¥:IL T nOT CDI)ET TK-,' HEIGH 
BOR:; \-lIFE 
11(10 DATA nAY THE FORCE 5'E HITH '-;'OU 
1110 DATA BEGIHNEF::3 ALL -F'URPO~;E :3YtlBOLIC 
nETRUCTIOH CODE 

1121C1 DATA ~,lE TI-£ PEOPLE OF THE utmED :,;T 
ATE:; OF AtH:ICA 
1130 DATA mtl ' T FIRE UHTIL 'y'OU SEE THE l,i 
HITE~; OF THEI F: EYES 
114(1 DATA YOU CArl FOOL sot'lE OF THE FUR 
E ALL OF THE T HiE 
1150 DATA PRO@E:,;:,; IS OUR t'KI::;T H1PORTAHT 

F'j;:ODUCT 
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1160 DATA ONt SHALL STEP FOR MAN; ONE GI

ANT STEP FOR MANKIND

1179 DATA EUERY ACTION HAS AH EQUAL AND
OPPOSITE REACTION

1180 DATA I HAUE HOT VET BEGUN TO FIGHT
1198 DATA FASTER THAN A BULLET; MORE PON

ERFUL THAN A SPEEDING LGCOMOTIUE

1200 DATA IHO WAS THAT MASKED KAN

1210 DATA THEIRS HOT TO REASON WHY; Tl-EI
RS BUT DO OR DIE

1228 DATA TO ERR IS HUMAN, TO FORGIUE DI

UIME

123S DATA A LITTLE LEARNING IS A DANGERO

US THING

124@ DATA HE'D FLY THROUGH THE AIR WITH

THE GREATEST OF EASE

1258 DATA LAUGH AND THE WORLD LAUGHS WIT

H YOU; CRY Hh£) YOU CRY ALONE

1266 DATA MARRIED IN HASTE.; ME MAY REPEN

T AT LEISURE

1270 DATA 0 CAPTAIN! MY CAPTAIN! OUR FEA

RFUL TRIP IS DONE

1280 DATA Tr£SE ARE THE TIMES THAT TRY M
EN'S SOULS

1298 DATA TIGER! TIGER! BURNING BRIGHT I

N 1\£ FORESTS OF THE NIGHT

1300 DATA TALL OAKS FROM LITTLE ACORNS G
ROW

1310 DATA I THINK THAT i SHALL NEUER SEE

A POEM LOUELY AS A TREE

1326 DAiA FOR FOOLS RUSH IN WHERE ANGELS

FEAR TO TREAD

1330 DATA WHEN IN ROME DO AS THE ROMANS
DO

134ts DATA FRIEHDS ROMANS COUNTRYMEN LEND

rt YOUR EARS

1350 URTA FROM THE HALLS OF MGNTEZUMS TO
Tr£ SHORES OF TRIPOLI

1360 DATA IN FOURTEEN HUNDRED NINETY TWO

COLUMBUS SAILED THE OCEAN BLUE

1370 DATA MARY HAD A LITTLE LfthB ITS FLE

ECE AS WHITE AS SHOW

1380 DATA I SHOT AN ARROW INTO THE AIR;
IT FELL TO EARTH I Ki€U NOT WHERE

1390 DATA IF AT FIRST YOU DON'T SUCCEED
TRY TRY (WIN

1400 DATA HE THAT FIGHTS AND RUNS AWAY M

AY TURN AND FIGHT ANOTHER DftY

1410 DATA IT TAKES A HEAP OF LIUING IN A

HOUSE TO MAKE IT HOME

142S DATA OH WHAT FUN IT IS TO RIDE IN A
ONE HORSE OPEN SLEIGH

1430 DATA IT WAS A ONE-EYED QNE-HORMED F
LYING PURPLE PEOPLE EATER

1440 DATA I .CAN'T BELIEUE I ATE THE WHOL
E THING

1450 DATR SAY THE SECRET L40RD AND WIN A

HUNDRED DOLLARS

1460 DATA DAMN THE TORPEDOES; FULL SPEED

AHERD

1470 DATA TUAS THE NIGHT BEFORE CHRISTMA
S AND ALL THROUGH THE HOUSE

1480 DATA HEY MISTER TAMBOURINE MAN PLAY

A SONG (-OR ME

1490 DATA EVERYTHING THAT GOES UP MUST C

OME DOWN

1500 DATA HICKORY DICKORY DOCK THE MOUSE

RAN IP iHE CLOCK

Program 2.

15 REM FOR TAPE VERSION, USE THESE

LINES INSTEAD

16 REM YOU MAY ALSO DELETE LINES

960-965

17 REM

50 TRAP 70:OPEN #2,4.O."C:":INPUT

#2,P*

65 CLOSE #2:TRAP 40000:GOTO 400

70 CLOSE #2:7 "CEOtape error":GOSUB

990:GOTO R

B50 R=800:TRAP 70:OPEN #2,8.0."C: " :

TRAP 40000 ®

educational software for the ATARI' educational software for the APPLE S

I HIDDEN WORDS }

RDBGXiaZLFM^HGENRPD

UKOMMI TTEDUXCNMBBG
JPJGMHUV JBJU I THPDZFE

IOLZMPRFKSQDLCWVX

r PCVFNS*I FJCWIOKF

TWQI_VX£Y*O»SQGNI SOL

I J«JSHFOVn*LtOJOH'"lIIN
ICEGAIRBAMAVHHSPTVVI

" I LOSING -2

A word-search program for the ATARI*,

Move your character over the letters

that spell your word. Words may be read

from left, right, up, down, or diagonally.

• For one or two players

• Four levels of piay

• Comes with word base of the most

frequently misspelled words

• Requires JOYSTICKS

24K BASIC. Grades 1-8+ ... S17.50

SPATIAL RELATIONS
Designed to help the child learn words

that indicate size and placement Units

coven big/small, tall/short, right/left,

high/low, over/under, in/out Requires

one joystick. Minimal reading. SIDE

TWO REQUIRES NO READING ■ Use

with Type-'N-Talk" speech synthesizer.

16K BASIC. Preschool-1 .... 917.50

For the ATARI*

THIS IS -

BIG

1*1
Type-rf-Talk'"*** speech synthesizer (VOTRAX).
Let your computer talk with one of the easiest to use speech

synthesizers on the market

Requires RS-232 interface 8375.00

^.H.E.S.I.S.
P.O. Box 147 • Garden City, MI 48135

or call (313) 595-4722 for CO.D.
Some T.H.E.S.LS. software Is now available for the APPLE 11+

DEALER INQUIRIES WELCOME

Please add. SI.50 shipping.'handling. S1.50 (or COD.. Mich. res. add 4% sales tax

WRITE FOR FREE CALALOG

'ATARI is trademark of Atari. Inc. "'APPLE is trademark o!Apple Computer. Inc. ""Type tS Talkii 3
trademark of Votrax. i

O
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1160 DATA OHE ::;t1ALL :3TEF' FOP tlAtL; ONE GI 
Ai'IT STEP FOF~ I"1AHK HlD 
11 7~1 OAT A E'.IEV;' In I Citl HA:,; At·l ECtUAL AHD 
OPpcmTE REACTIOH 
115'0 DATA 1 HAI.)E HOT YET BEGUt·l TO FIGHT 
1190 OATA FA:3TER THAH A BULLET ; !'KJRE POiJ 
ERFUL THAtl A SPEED H,\~ LOCOt"10T i UE 
lLY0 DATA i·H] I·1ft:: THAT t1A:3f<ED tlAH 
1210 OATA THEIF~::; HOT TO F~EA:3I)tl I·m ,; H£I 
F.'S BUT 00 OR OlE 
1220 OATA TO ERF.: 1:3 HUt·lAtl . TO FOF.:GH'E DI 
UHE 
1230 OATA A LITTLE LEARt-HtlG 1:3 A OAtiGERO 
us THm:; 
1240 DATA f£' 0 FLY TH~OUGH THE AIR I·HTH 
Tf£ GREATEST OF EASE 
1250 DATA LAUGH AtID THE ~jORLD LAUGH; 1m 
H 'l'OU; CR',' Af[) ""'00 CRY ALONE 
1260 DATA t~:RIED IH HASTE ; I·lE nAY REFHl 
T AT LEI:3URE 
127~1 DATA 0 CAPTAIH ' t·fy' CAPTAH1 ' CU: FEA 
RFUL TRIP IS DONE 
lL'b'0 DATA Tl-fSE ARE THE TItE THAT TR\' t'l 
EN ':; SOUL:; 
1290 DATA TIGER! TIGER ! BUF~tmlG b'F~IGHT I 
N Tf£ FORE::;TS OF THE tlIGHT 
1300 DATA Tft.L OAI(S FROt'l LITTLE ACOF~t·6 G 
ROI·1 
131~1 DATA I THItlf< THyT I SHALL t ;tUE~: ~;EE 
A POEt·, LOUEL'y' f6 A TREE 
132~' DATA FOF~ FOOL:; RU'3H Itl i·~f-lE~:E Afjl:;EL:,; 

FEAF: TO TREAD 
1330 DATA i·tHEti Iti F:O'1E DO f:6 THE F:OI'lAH:,; 
DO 
134~1 DATA FRIEt l[;::; F.:O'·li::;' j·,; C(:'jflTV;':·1Et·l LH~'D 

1'£ ""·WP EAF:::: 
1350 DATA FROI'1 THE HALL':; OF t'lOtlTEUt'1A TO 

THE SHOF:E:3 elF TF:IPOLI 
1360 DATA HI FOUF'TEEt; I-U[!PED HitlET .... · Tl·!O 

COLUt'1E:LI::; :;A I LED THE OCEAt'l EUIE 
137(1 DATA l·lAR.,.. HAD A LITTLE LAtE: m; FLE 
EeE AS 1·1HITE A:; ::;t~]l·.1 
1380 DATA I :3HOT Atl AP{;:Ol·j Itno THE AlP; 
IT F.ELL TO EARTH ! nlB1 t·m 1·1HEPE 
139~1 DATA !F AT FIFST ""'CtlJ DOW T SUCCEED 
Wi TRV AGA Hl 
1400 DATA HE THAT FIGHT::; AHD F:Ut6 Al·jA..,.· 11 
A'i TUF:tl AflO FIGHT AtlOTHEF' DA\' 
141 ~' DATA IT TAKE::; A ItAP OF LI UIHG Itl A 
j-fjU::;E TO tlAKE IT HCit'1£ 

1420 DATA OH l·jHAT FUf! IT I::; TO PIDE IH A 
,]£ HCfSE OPHl :;LE! GH 

1430 DATA IT 1·IA:; A Ot·jE-E\·E[; OtlE-HOPtlED F 
LVH1G PURPLE PEOPLE EATEP 
144E1 OATA I .CAW T BELI E'IE ! ATE THE 1·IHOL 
E THHlG 
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1450 DATA :3AY WE SECF:ET In:D At!, HIH A 
I-UHDF:ED DOLLAR~; 
1460 DATA DAt'lH THE TORPEDOEf;; FULL SPEED 

AHEAD 
1470 DATA Tl-¥6 THE tHGHT BEFOPE CHF:I::m'1A 
S AND ALL THROUGH THE HOUSE 
1480 DATA iiI\, t1!:3TER TAt lBOU~'HiE i'lAtl PLA'i 
A Sot!G FOR t"1E 

1490 DATA EUER'y'TH!NG THAT GOE::; UP l'lUST C 
01·1£ DOHtl 
150~1 DATA HICKOV.' D!CKOR\' DOCK THE tl0Uo;E 

RAH UP THE (LOGO: 

Program 2. 

15 REM FOR TAPE VERSION, USE THESE 
LINES INSTEAD 

16 REM YOU MAY ALSO DELETE LINES 
960-965 

17 REM 
50 TRAP 70:0PEN # 2,4,0, "C:":I NPUT 

#2, P$ 
65 CLOSE #2:TRAP 40000:GOTO 400 
70 CLOSE #2:':> "[BJtape error":GOSUB 

990:GOTO R 
850 R=800:TRAP 70:0PEN #2 ,8,0, " C:": 

TRAP 40000 

educational software: ror the ATARI' educational software: ror the APPLE = 
• + 
~ HIDDEN WORDS ~ 

:::J Aword·searchprogra mfortheATARI· . ~ 
1 Move your character over the letters ~ 
~ .. ·QQ/OIU$IIRHUD I E .... ·BD5C/'\ that spell your word. Words may be read g 
~ ~~~g!!.?~ ~~~~~~~:::g from left. righl up. down, or diagonally. !. 

~~fg~~~:~~~~~g~g~~~ • For one or two players ! 
~ IQVPcvr " 5 XI fJCWIOIIF • Four levels of p'ay " 
_ TWQ LVXfl VOl5QG " 150l ~ 
.2 ~~~~~~~~ ~:~~~~:~~!~ . Comes with word base of the most ta 

~ ~ ~ . :~q~i~~~J8~~~~~s words. ~ ; 
24K BASIC. Grades 1·8+ ... $17.50 ;. 

~ 
,8 SPATIAL RELATIONS ~ 
G Designed to help the child learn words i that indicate size and placemenl Units .. ___ ..... 
• cover: big/small, tall/short. right/left, 
± high/ low, over/ under, in/ oul Requires 
~ one joystick Minimal reading. SIDE 
.. TWO REQUIRES NO READiNG · Use 
~ with Type-·N·Talk~ speech synthesizer. 

For the ATARI· 

TH IS IS-

BIG Iti -5 16K BASIC. Preschool·1 .... $17.50 • _____ 1 

• .. c 
Q 
0:: o , 
"-
~ 
~ • ~ 
if 

" 2 Type-N'-Talk'· ··· speech synthesizer (VOTRAX). ~ i Let your computer talk with one of the easiest to use speech ~ 
of:: synthesizers on the market r 
a Requires RS-232 inlerlace ......................... 9375.00 ~ 

i <ir.H.E.S.I.S. ~ 
] P.O. Box 147 • Garden City, M148135 ~ 
• or call (313) 595-4722 for C.O.D. g' 
~ Some T.H.E.S.LS. software Is now available for the APPLE 11+ !!. 
I- DEALER INQUIRIES WELCOME ! 
0( Pleue add. $\ .50 shipping/handhng. S \.50 for Co.D.. Mic:h. fe$. add 4\ sales tall:. i 
~ WRITE fOR FREE CAlALOO 
:: . .... l .... RI ~uo5demor1c of .... Iari.lnc. •• ... PPlElsu.dtmalkofAppieCompuler. lnc. " 'Type- N T. IIIiI 
Q lJ.dtmark rJ Votrax. _ 
~ 0 
~ehqJos leuone:mpOl •• +II3'1ddV 0141 JOJ .uehqJo5IeUolle:lnpOl JHVIV 01 41" 
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SuperFont
Charles Brannon

Editorial Assistant

The ability to redefine the character set is one of

the more useful features of the Atari. In a previous

article, "Character Generation on the Atari," (COM

PUTE! #9) I explained the principles and techniques

of customizing the character set. Basically, it in

volves the plotting of a character on an eight by

eight matrix and then converting each row into a

binary number.

This process, however, is slow and tedious for

the programmer. Fortunately, it is an obvious

candidate for computerization. The computer

could display a grid, let you set and clear points on

it, and then do the binary-to-decimal conversion

for you. It could also let you save and load com

pleted/onto (character sets) from tape or disk.

Although SuperFont may lack some of the

features ofcommercial products, it is quite powerful

and versatile. SuperFont is written in BASIC, but

what makes it special is that it has several machine

language subroutines as well. One of these (thanks

to DLI) enables the redefined character set to be

displayed on the screen at the same time as the

regular one. This permits you to see the effects of

your changes without letting the command menu

or prompts turn into starships.

SuperFont uses player/missile graphics for fast

updates and a colorful grid. Since the special char

acter window is set off in a different color than the

rest of the screen (again via DLI's), you get eight

different colors to delight the eye. The human

interface is enhanced with the use of a joystick to

plot points in the eight by eight grid.

SuperFont has 18 commands:

E:Edit R:Restore

F:Copy From X:Switch

TrCopyTo C:Clear

O:Overlay I:Invert

S:Save Font L:Load Font

:DeIete :Insert

:Scroll Left :Scroll Right

W:Write Data Q:Quit

:Reverse G:Graphics

This menu is displayed on the screen along with

a "checkerboard" plotting grid, the 128 characters

of the character set, and the 128 characters of the
alternate character set. Some commands require

you to select a character. A cursor will be placed on

each of the character sets. You can move the cursors

around the sets simultaneously. When the cursor is

on the desired character, press the fire button to in

dicate it. An explanation of each command follows:

Edit: The basic editing command. The selected

character is copied into the grid and a flashing

cursor is homed into the grid. You move the

cursor with the joystick. Pressing fire will set a

point (if a point is clear) or reset (clear) a point

(if a point is already set). You can draw lines by

holding down the button while moving thejoy

stick. Any changes are immediately visible in

the character set and the character displayed in

GRAPHICS mode one and two lines at the bot

tom of the screen. To completely redesign a

character, use the Clear command, and then

design the character from scratch.

Restore: This command will "fix" a character by

copying the original bit pattern into it. Very

useful if you have mangled a character or

changed the wrong one.

Copy From: You select a character which is

copied into the current character. The grid is

updated, and you can further edit the charac

ter.

Copy To: The current character is copied to (re

places) the indicated character.

Switch: Exchanges the current character's bit

pattern with the selected character.

Overlay: The selected character is overlaid up

on the current character. This lets you combine

two characters to form a new one.

Clear: Clears out the current character. For

creating unique characters.

Invert: Turns the current character "upside

down." For example a re-defined M could be

inverted and copied to the W.

Save Font: Saves the alternate character set in

compact form with a machine-language rou

tine. Answer "Filename?11 with either C: or

D:filespec. If you see an error message, press a

key to return to the menu.

Load Font: Retrieves a character set from tape

or disk. Answer the ''Filename" prompt as you

did in Save Font.

Cursor-up or SHIFT-DELETE: Similar to Delete

Line in BASIC. The line of dots the cursor

rests on is deleted; the following lines are

pulled up to fill the gap.

Cursor-down or SHIFT-INSERT: Similar to

Insert Line in BASIC. A blank line is inserted

at the cursor position. The bottom line is lost.

Scroll left: The bit pattern of the character is

shifted to the left.

Scroll right: The bit pattern of the character is
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SuperFont 
Charles Brannon 
Editorial Assistant 

The ab ility to redefine the characte r set is one of 
the more use ful features of th e Aca ri . in a previo us 
article, "Character Generatio n on the Atari," (COM
PUTE! # 9) I ex plained the principles a nd techniques 
of customizing the characte r set. Basicall y, it in
volves the plotting of a cha racter o n an eight by 
e ig ht matrix and then converting each row into a 
binary numbe r . 

This process, however, is slow and tedious fo r 
the programme r. Fortunately, it is an obvious 
candidate for computerization . T he computer 
could display a grid , le t yo u set and clear points on 
it, and then do the binary-to-decimal conversion 
for you. It could also let yo u save and load com
pleted/ollis (c haracter sets) from ta pe o r disk. 

Although SuperFont may lac k some of the 
features o f commercial products, it is quite powerful 
and versatile. Supe rFont is wrine n in BAS IC, but 
what makes it special is that it has several machine 
language subroutines as we ll. a ne o f these (thanks 
to DLI ) e nables the redefined cha racter set to be 
displayed on the screen at the same time as the 
regular one. T his permits yo u to see the effects o f 
your changes without letting the command me nu 
o r prompts turn in to starsh ips. 

SuperFont uses player/missile graphics for fast 
updates and a colo rful grid . Since the special char
acter window is set o ff in a different color than the 
rest of the screen (aga in via DLI 's) , you get eight 
different co lo rs to delight the eye. T he human 
inte rface is enha nced with the use ofa j oystick to 
plot points in the eight by e ight grid. 

SuperFont has 18 com mands: 

E:Edit R:Restore 
F:Copy From X:Switch 
T:Copy To C:Clear 
O:Overlay I:[nvert 
S :Save Font L:Load Font 

:Delete :Insert 
:Scroll Left :Scroll Right 

W:Write Data Q:Quit 
:Reverse G:Graphics 

This me nu is displayed on the screen along with 
a "checkerboard" plotting grid , the 128 cha racte rs 
of the characte r set, and the 128 characters o f the 
alternate character set. Some conlmancis requ ire 
you to select a characte r. A curso r wi ll be placed on 
each o f the character sets. You can move the cursors 
around the sets simultaneously. When the cu rsor is 

on the desired character, press the fire button to in
dicate it. An exp lanation of each command follows : 

Edit: T he basic editing command . T he se lected 
character is copied into the grid a nd a fl ashing 
curso r is ho med into the grid . You move the 
cu rsor with the j oystick. Pressing fire will set a 
point (if a point is clea r) or reset (clear) a point 
(if a point is already se t). You can draw lines by 
hold ing down the bUllon while movi ng the j oy
stick. Any changes are immediate ly visible in 
the cha racter set and the cha racte r displayed in 
GRAPH ICS mode one a nd two lines at the bot
tom of the screen. To completely redesig n a 
character, li se the Clear command . and th en 
design the characte r from scratch. 

R estore: Th is command will "fix" a character by 
copying the original bit patte rn into it. Very 
useful if you have mangled a characte r or 
changed the wrong one . 

Copy From: You se lect a character which is 
copied into the current character. T he grid is 
updated , and you can furthe r ed it the cha rac
te r. 

Copy T o: The current characte r is copied to (re
places) the indicated characte r. 
Switch: Excha nges th e curre lll charac ter 's bi t 
pattern with the selected cha racter. 
Over/a)l: T he selected characte r is ove rlaid up
on the curre nt characte r . T hi s le ts you combine 
two characters to form a new one. 

Clea.r: Clea rs out the current character. For 
creating unique characters. 
Invert: Turns the current cha racte r "upside 
down." For example are-d efined M could be 
inverted and copied to the W. 
Save Fonl: Saves th e alte rnate character sel in 
compact form with a machine-language rou
tine . Answer "Fi le nanle?" with either C: or 
D:filespec. If you see an error message, press a 
key to return to the menu . 
Load FOll t: Retrieves a characte r set from tape 
or d isk. Answer the " Fi le na me" prompt as yo u 
did in Save Font. 
Cu-rsor-up orSHIFT-DELETE: Similarto Delete 
Line in BAS IC. The line of dots the curso r 
rests on is deleted; the following li nes are 
pulled up to fill the gap. 
Cu-rsor-dowll or SHIFT- INSE RT: Simila r to 
Inse rt Line in BASIC. A blank line is inserted 
at the curso r position. The bOllom line is lost. 
Scroll left: The bit patte rn o f the characte r is 
shifted to the left. 
Scroll right: T he bit pattern o f the character is 



ATARI™ 400/800*
SOFTWARE

AT LAST! A NEW GAME

for your ATARI computer!!

Here is a game unlike any

you have played before.

Requires a good memory for

detail. Rewards strategy.

5TACK ATTACK!!

For details write:

COLOR COMPUTER CONCEPTS

1275 Terry Drive,

Idaho Falls, ID

Order a copy for $14.95.

Specify Disk or Cassette.

32K 16K

♦Trademark of ATARI, INC.

ATAR
"QUALITYDESIGN

WITH THE USER IN MIND"

DRUG BUST Exciting new game that

puts you in the midst of drug trafficking.

Buy at rock bottom prices and resell for

enormous profits. But, don't get caught

holding! One or two players. Requires 16K.

Cassette $19.95

Diskette $24.95

DIRECTORY - Load this user friendly

program and you can view diskette

contents, select and run programs.

Menu selection approach as found in

many larger computers. Program is

transferrable to any diskette. Requires 3K.
Diskette only $18.95

ROLL-EM System generated dice roll.

Excellent graphics tor use in any game

of chance requiring dice, included as a

bonus when both above programs are

ordered. Requires 6K.

Cassette $7.95

Diskette $11.95

Catalog included in all above orders.

For catalog only, send $100 to cover

postage and handling to.

Esplanade Enterprises
2QA2 312 Peach Orchard Drive

Falls Church, VA 22043

Add 5% Virginia sales tax. Sorry, no

COD. orders please.

TM

The aliens have swept undefeated across the galaxy.

You are an enterprising star ship captain — the final

defender of space.

As the aliens attack, you launch a deadly barrage of

missiles. Flankers swoop down on your position.

Maneuvering to avoid the counterattack, you

disintegrate their ships with your magnetic repellers.

As your skill improves, the attackers increase their

speed. And as a last resort, the aliens use their

invisible ray to slow the speed of your missile

launcher.

GALACTIC CHASE provides Atari owners with the

most challenging one or two person game in the

galaxy.

A
ATARI

Atari 400/800 16k. Written in machine language. Requires joysticks.

Paymenl: Personal Checks—allow Ihree weeks to clear.

American Express, Visa, & Master Charge—include all numbers on card. Please include phone

number with al! orders. 24.95 lot cassette or 29.95 for disk plus 2.00 shipping. Michigan

residenls add 4%.

Check the dealer in your local galaicy. Dealer inquiries encouraged.

Galactic Chase © 1981 Stedek Software.

SPECTRUM
COMPUTERS

Dept C.

26618 Southfield

Lathrup Village, Ml. 48076

(313) 559-5252

ATAR ITM 400/800' 
SOFTW ARE 

AT LAST ! A NEW GAME 
fo r your ATARI computer !! 

Here i s a game unlike any 
you have pla yed befo r e . 

Requires a good memory for 
de t ail . Re~ards s tra t egy. 

STACK ATTACK! ! 

fo r de tail s wr i t e : 

COLOR COMPUTER CONCEPTS 
1275 Te rr y Drive , 
Idaho Fall s , ID 83401 

or 

Order a copy for $1 4 . 95 . 
Specify Disk or Cassette . 

32K 16K 

"Trademar k of Al AR!, I NC . 

ATARI 
''QUALITY DESIGN 

Wl rH THE USER IN MIND" 

DRUG BUST - Exciting new game thaI 
puts you in the midst 01 d rug Irafficking. 
Buy a t rock bottom prices and resell for 
enormous profits. But. don't get caught 
holding! One or two players.. Requires 16K. 
Casse"e ... ..... . .. . .. . . . .. .. . $19.95 
Diskette .. ...... ........ .... ... $24.95 

DIRECTORY - load this user friendly 
program and you con view diskette 
contents. select and run p rograms. 
Menu selection approach as found in 
ma ny larger computers. Program is 
transferrab le to any diskette. Requires 3K 
Diskette only . . .. . . . .... .. ... .. $18.95 

ROLl~EM System generaled dice raU. 
Excellent graphics for use In any game 
of chance requiring dice. Included as a 
bonus when both above programs ore 
ordered. Requires 6K. 
Cassette . .... ........ .. ........ $7.95 
Dlskett . ............ .. .... .. .. . $11.95 

Catalog included in all above o rders. 
For catalog only. send S1.00 to cover 
postage and handling 10. 

EE 
Esplanade Enterprises 
20.d2-312 Peach Orchard DrIVe 
Falls Church. VA 22Q.d3 

Add 5% Virginia sales 10)(. Sorry. no 
C.O.D. orders p lease. 

The aliens have sw ept undefeat ed across the galaxy . 
Yo u are an enterprising star ship captain-the fi nal 
d efender of space . 

As the ali ens attack , you launch a deadly barrage of 
missiles. Flankers swoop down o n yo ur pos itio n . 
Maneuvering to avoid the counterattack, you 
disintegrate their ships w ith yo ur magnetic repe ll ers. 

As your ski ll improves, the attackers increase their 
speed. And as a last resort, th e ali ens use their 
invis ibl e ray to slow th e speed of yo ur m issile 
launcher. 

GALACTI C CHASE provides Atari owners with th e 
most chall engi ng one o r two person game in th e 
ga laxy. 

A. ® 
AlARI 

.... t.ri .ao1800 16k . Written In m.chine I.nguage. Requires joysticks . 
P.yment: Person.1 Checks- . llow three weeks to cle.r. 

.... merion E~press, Vlu, & Master Charge--lnclude all numbers on u rd. Please Include phone 
number with all o rders . 24.95 for cassette or 29.95 for disk plus 2.00 shipping. Michigan 
residents .dd 4%. 

Che<:k the de.ler in your 100 1 galuy. Dealer inquiries encouraged. 
Gal.ctic Chase © 1961 Stedek Softwar e. 

SPECTRUM 
COMPUTERS 

Dept C. 

26618 So uthfi e ld 
Lathrup Village , MI. 48076 

(313) 559-5252 
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shifted to the right.

Write Data: The internal code (0-127) of the

current character is printed in reverse-field

followed by the eight bytes (in decimal) of the

character. If you want a printout of the entire

character set, use the auxiliary program

CHPRINT (Program 3). Pressing any menu

selection key will erase the nine bytes.

Graphics: Toggles the TEXT/GRAPHICS

option of the GRAPHICS mode one and two

lines to let you see each half of the character set.

Reverse: Puts the character in reverse field: all

dots become blanks, and all blanks become

dots. Reverse field versions of the characters

are not normally stored in the character set,

but you may want this for special graphics,

such as reverse-field text in GRAPHICS modes

one or two.

Quit: Exits program.

The commands offer flexibility in working with

character sets, but there may be other functions

you may want to add. The program is modular in

structure; just follow the branching IF statements

after line 790 to 1370 and replace the 520 (IF K<>

ASC(UG") THEN 520) with a link to your additional

command(s). You may also want to change the

colors. Besides the SETCOLOR statements in line

170, change the zero in line 300 (POKE 1538,0) to

COLOR (0-15)*16 +LUMINANCE (0-14). Sim

ilarly, you can play with the player/missile colors in

line 360.

It is also possible to use the character set data

on tape or disk directly. It is written as a series of

1024 bytes: the bytes of the character set — no

more, no less. I have included two extra utility

programs which access the character data. Program

2 simply loads the set into memory and changes

CHBASE (756) to point to it. Program 3 produces

a formatted hex or decimal dump of the character

set. Both programs should have the ufilespec"

changed to the filename of your character set.

The code of the main program is fairly straight

forward. It uses several machine language subrou

tines: (1) A Display List Interrupt handler to main

tain the special character window. (2) Copies the

ROM character table into the RAM CHSET table

(avoids the 15 second delay in BASIC). (3) A LOGIC

subroutine that permits AND, OR, EOR (and any

other 6502 function such as ROR) to be used on a

binary level (see also "Make Your Atari a Bit Wiser,"

COMPUTE! #12, p. 74). (4) Implements a fast ma

chine language memory save thanks to the IOCB

PUTREC and GETREC commands.

You can do a lot with this capability: custom

fonts (Greek, "Computeristic," script), graphics

characters (special line drawing characters, space

ships, "invaders," bombs, tanks, planes, ships, even

little people! (INTRUDER ALERT! INTRUDER

ALERT!) SuperFont makes your task easier,

even fun!

Program 1.

Wl REM ! m SuperFont w !

118 REM I 11/10/81 Charles Brannon !

128 REM I Character Set Editor !

138 REM

140 Dlri K7>,FM$U4>,N*<3>
150 IF PEEK(1536)=0 THEN GGSUB 140*
168 GRAPHICS 8-POKE 752,-1

170 SETCOLOR 2.-7*2! SETCOLOR 4>7*2

180 DL=PEEK(550>+256tPEEK!(561 '":4-4

198 SD=PEEK( 89 h256&PEEK( 89)+13448: ASD
0+5*40

vyy Ai=ilr'iS : FUNC=163I : ri2=!>-32 :L0GIC=ife

219 RAM=PEEKX 186)H3:Pt1BftSE-Rfti1'&256

££*! '. nKUKla™" Jf i"4

230 POKE 559.. 46: POKE 54279, RAM

240 POKE 53277.. 3: POKE 53256*3

250 CHSET=C RfiM-8 $256

268 POKE DL+23..6:P0KE EL+24*7

270 POKE DL+lSi :3k;

299 POKE 512*0! POKE 513*6
298 POKE 54286> 192

300 POKE i549jRAM~8:P0KE 1538,0

310 A=USPf' 1555.CHStT'■

320 P8=PMBfiSE+512+25: PI =PttBASE+ §40+2£ ■

=PMBASE+768+28; P=PMBflSE+896+£0:1 =§":■
330 rOR I=9 MJ r'-ruft J~y i0 3! l=i££3—T:

KE P0+I1-4+J,y C'OKE Pl+I^4+J/Tu=2&5-T

340 POKE P2+I#4+. TJt£XT j T=255-T:fcEX

P2

PO

35b POKE 5324-:^ ■ £4 ■ POKE 53249J€4:p0K£ 5
50, €4

3£0 POKE 704.-1%< POKE ?-5 24^:P0KE tf&t
8
379 POKE 53256 :;-POKE 5325 r'* 3'-POKE 532

,3*POKE 623,1

> W"-i€XT I:? " iZKS'kViC?-11
390 POKE 82* i 4 ■ POSI! ION 14:1

490 ? !iiE! Edit !RI Restore"

410 ? "IF! Copy From IXI Switch"

420 ? "ITI Copy To [01 Clear"

430 ? " i 0 i Oyer 1 ay 11! Inysr-t"

448 ? " i SI Save Font- i L i Load F out

450 ? "iESCJ-CDEL LINE; Delete iES

GHS LINE> Insert"

460 ? "{ESCKCLR PAB) Scroll Left (ESD

SET TrB> Scroll(D0WNX4 LEFT>Rieht15
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shifted to the right. 
WTile Data: The internal code (0- 127) o f the 
curre nt characte r is printed in reverse-fi e ld 
followed by the e ight bytes (in decimal) o f the 
characte r. If you want a prin to ut of the entire 
character set, use the aux ilia ry program 
CHPRI NT (Program 3). Pressing any menu 
selectio n key will e rase the nine bytes. 

Gmphics: Toggles th e TEXT/G RAP H ICS 
o ption of the GRAPHICS mode o ne a nd two 
lines to let you see each half of the character set. 

R everse: Puts the cha racte r in reve rse field: a ll 
do ts become blanks , and all blanks become 
dots . Reve rse fi e ld ve rsio ns o f the characte rs 
are not normall y sto red in th e characte r set, 
but you may want this fo r specia l graphics , 
such as reve rse-field text in G RAP H ICS modes 
one or two. 

Quit: Exits progra m . 

The commands offe r fl ex ibility in working with 
character sets , but there may be other runClions 
you tllay wa nt to add. T he program is mod ular in 
structure;just follow the b ranching IF statements 
after line 790 to 1370 and replace the 520 (IF Ko 
ASC("G") THEN 520) with a lin k to yo ur add itional 
command(s). Yuu ma y a lso want to change the 
colors. Besides the SETCOLOR statements in line 
170, change the zero in line 300 (POKE 1538,0) to 
COLOR (0-1 5)* 16 + LUMINANCE (0-1 4). Sim
il arl y, you can play with the playe r/missile colo rs in 
line 360. 

It is a lso possible to use th e character set data 
on tape or disk directl y. It is wrillen as a series o f 
1024 bytes: the bytes of the character set - no 
mo re, no less. I have included two extra uti li ty 
progra tns which access the characte r data. Program 
2 simply luads the set in to memory and changes 
C HB ASE (756) to point to it. Program 3 produces 
a furmatted hex o r decimal dump of the cha racter 
set. Both programs should have the " fil es pec" 
cha nged to the fil e name of your characte r set. 

T he code of the main program is fairl y SlJ'a igh l 
forward. It lI ses severa l machine language subroll
tines : ( I ) A Display List Interrupt handle r to main
tain the special characte r winduw. (2) Copies the 
ROM characte r table in to th e RAM C HSET table 
(avoids the 15 second delay in BASIC). (3) A LOG IC 
subroutine that permi ts AN D, OR , EOR (and any 
other 6502 functiun such as ROR) to be used un a 
binary level (see also "Make Yuur Ata ri a Bit Wise r ," 
COMPUTE! #1 2, p. 74). (4) Imp lements a fastma
chine language memory save tha nks 1.0 th e IOC B 
PUTREC and GETREC command s. 

Yo u can d u a lot with this capability: custom 
font s (Greek , "Computeristic," script), g raphics 

characte rs (special line d raw ing characters, space
shi ps , "in vade rs," bombs, tanks, planes, sh ips, even 
little people! (INTRUDE R ALE RT! INTRUDER 
ALE RT!) Supe rFolllmakes yo ur task eas ier , 
even fu n! 

Program I. 

1(10 PEt1 
11~1 PHi 
120 F.Hi 
13~1 PHi 

':~:::;::::::: Super·Font. ::;:::~~:*: 

i i ./ i 0.·· .. t: 1 Cha.t'·1 es E~r'dnnon 

14() 0 W l( 7 )" Ft lt( 1 d ), [·ile3 :< 
150 IF PEE~« 1536 ) =~1 THEt·~ GO~:t!E; 14~(~ 
160 GPAF'HIC~; O:pm<E 75:2: 1 
17~1 ~:;ETCOLOj;: ~~ : 7., 2 : S;;:T:={:LOF 4.' 7: c.' 
180 DL=F'EEV( 56ft "!+2:1t, :::'PEE}:/ 56! \+4 
19~1 :::D=F'EtK ( E;;:: \ + ~:5£,;;::F'EEV( ::~9 :)+ 13 ':;:: 41:~ : A:::D=':: 

210 F:At'i=F'EE~:::( l (~t: ) - ;3 : F't'1!:;;..;'::E=F~t;:(2:;6 

220 CH~~OF.:G=57-;44 
230 POKE 559 ., 46 : POKE 54?79 F.: r::;t-~ 
240 POt<E 53277 .' '3: FOr:::::: :5~:2~·; , :3 
25~) CH~:;ET =( ~:Ar'j-::: )l25E. 
26~:) F'C~<E OL+~:3 , t. : PO~<E Di_+·24 .. 7 
27f1 POKE DL + i E: · 1 3£~ 
2:::(1 POKE 512 ,' ~:1 : pm:E ':·1 '3 ' ;; 
290 POKE 542:::6.' i 92 
30~1 Pl]:~E 1~,49 ., PRi'1-::: POr~E i53::;., (: 
31 (1 A=U:; ~'( i 55~!., CH:;ET ':: 
32~1 P£i= F't"18~r::E +51:;:'+2~) : F' t =F't1E:~r::E +640+'2~3 ; P2 
=F't"18A:=':E + 76::' ~2~:l , F' =Pi-1E:"~;E ·"=.:9t'· ;::0' T =;::5 
33~~ FO~~ l:::.~ -;-IJ (' . F Ijr~ .)=~::1 T j~i 3: T ::.2~~·,-T : PO 
KE P0+ I ':;::4+ j.' '0 : F:~*:E Pl'" I :;:. ,:j .... .. :; T: T <:~55- ! 

340 F'Ot<E P2+ I ';;:' 4.;.. .. : r ~f>:~ .; T =~:::.~I -T : ~E :: ;:: 

I 
350 POVE 
5(1 .. fA 
3E,;':1 PC1=:'E 
E: 

-;0,-, .. - .. -
I' ~:'r:,., ;:, 

~370 F'm<E 5'325~, :. : P::!KE 532":· ~ .' l : P:>:'E 5325~:: 
; 3 : F'Ot:':E 62? : 1 

::- { =}!l :HE>n I :? 11 {Z}{~:; ;:. }{C:,·ii 
390 POVE :32 ., i 4 : PO::; I T I :J'~ 14 ,' 1 
40(1 .-;:. Ii i E! Ed i t \ F~ t RE:~t.or· e Ii 
41n .-;:. 
420 " 
430 ... 
44[1 -

" 
" 
" 
" 

i 
j 

I 
j 

F I COF" '.:.i , 
T I COP;'1 
,-, j t}...:eY' '-' 
~:; 
, 

~3 :?.I)e I 

Ft-'oll! 
~ 

! C' , 
~ :':'1 , 
Font. 

I>:: \ 
Ie j 
j , : 
i1 i 
I L. , 

:: :;.'.1 j t,.:-:.: I i 

Cl E:::..(·li 

450 .-;:. iI {E~:;C} {DEL L THE} De l et.e { E::;[:} 
'::H~ ::; LHiE} lns.~(t li 
460 ? iI {E::,C} {CL~: T ~,8} ~:;:: t · · o 11 Lef t {E:::C} { 
:3ET TAB} ~;cr'oi 1 {DOL·~r{:'::4 LEFT}F::i ~ht.'i 
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470 Y !l iwi Urits Dsts SQluit"

480 ? a€DGMhDKFK=KQi Reverse IGI G
raphics"

43tf hOK 1=8 TO 3-hOR J=0 TO 31-POKE SD+J
+1*40+4, It?2+-1; PnKE AsH+. |*I#48+4, I$32+. I;

NEXT J=NEXT I

503 KJKh 82;2"POSITION 3,9

516 OPEN #2*4^8; "K:"
520 P=PEEK<764):IF P=255 THEN 528

53m IF P=60 !HEH d28

543 IF P=39 THEN POKE 764,163

550 GET £2;K

560 IF KOASC( "E1: '■■ THEN 790

57@ GOSUB 1753

jyy FOR I =0 10 ;■': H=r tT.Ki L'HctT -*-c:i:-y+1); FOR

J=0 TO 3:POKE Pfl+I$4+J/A'NEXT J-HEXT I

598 POKE ASB+169jC:PQK£ 3SO+190*C
603 JX=0: JY=S

610 POSITION JX+4/JV+1

62S ^_CHK*(32*i2StF^2-:';^EFT>t;; ^FF=1-FF

6-iQ IF S!KlG(@';=0 ;Hh.M 7o5

64S IF PEEKC764X2D5 THEN ? " ";=GOTO 52
y

b5Q ST=STICK<0):IF ST=i5 THEN S20
6bS IF STRIG<@) iHEN FOP 1=0 TO 100 STEP
28:SOUND 9..180-L 10..3:r€xT I

670 POSITION JX+4/ JV+1 = ? !i t;;
6S0 JK=JK+(ST=7>-(sT=il>

699 JY=JY+<ST=i3KST=i4)
?m IF JK<3 THEN JX=7

71S IF JX>7 THEN JX=y

726 IF JV<9 THEN JY=7

730 IF JV>7 THEN JY=9
74y GOTO 610

75y POKE AhPEEK(CHSET+Ct-8+JY):P0KE ^"'-2
^7-JX)'P0KE PJCj73^~USR(LOGIC)
760 POKE CHSET+Ct&+ JY;ft:FOR !=? in ?:pnk'

E Pe+JYM+J.-A:NE)n J

770 FOR 1=1 TO 1@: SOUND @.-I£4>8j8:NEXT I
:SOUND y.0.3-0

780 GOTO 550

790 IF KOASC^ "F") Tf^-N 'I:^^

800 &=C: GOSUB 1750

S!0 FOR 1=0 TO 7:A=PEEK<CHSET+C#8+I):P0K
E CHSET+St8+hA=!€XT I
B2@ C=S:GOTO 580

830 IF KOASCC'T") THEM 870
840 S=0-GOSU3 1750

850 FOR 1=8 TO 7'A=PE£K<CHSrr+S#8+I>:P0K
E CHSET+C*8+LA=[€XT I
860 OS:L>uT0 600

S7S IF KOfiSCC'O11) THEN 929
886 S=€=GOSUB 1758

890 FOR I=S_TO 7 = POKE Ai;PEEK<CHSET-i-C^8+
I):P0Kc A2jPEEK(CH'5ET+S*8+I )-puKE FUNGUS
• A=USR< LOGIC >

900 POKE CHSET+S^S+LA-NhXi I

910 C=S:GOTO 588

y^y IF Ka?rSCv R .*■ [rfcTi y4y
933 FOR 1=0 T0^7j_P0KE CHSET+US+LPEEK(C

H?0RG+C^8+1): \-kX i I: GO i 0 5S8
940 IF KOASCCC) THEM 960

950 FOR 1=8 TO 7=P0KE CHSET+C*S+L0;t€XT

I:GOTO 580

960 IF KOASCX"CR>") ThEH_980
970 hOR 1=9 iO /-POKE CHSL!+C?8tI,2j5-PE

EK( CHSET+C&3+1) ■ r€KT I = GOTO 580

980 IF KOASCXttX"> THEN 1018

990 S=C: GOSUB 1758

iOOO FOP 1=0 TO 7:A=P~E-v.0HSET+StS+I ):PO

[■■h. UHoE' +b*d^" I -1 PEEKi-,' .'HSE i -ri_':;:'i-"r I..-: POKE L'H

SET+CKS+IjA-NEKT I:GOTO 580
1010 IF KOASCX"!") THEN 1030

1028 FOR 1=8 TO 7=I(I>=PEEK(CHSET+C^8+I>

1043 FOR I=JY TO 6'POKE CHSET+Cv3+I.-PEEK

CCHSET+C^8+I+1):HEXT I-POKE GHSET+CsS+7,.
8:GOTO 5S0

1053 IF K<>ASC(II{DGWK>II5 Ar-iO KOASCCU<!IH
S LIHE}") THEN 1070

Iy6y Fuk 1=7 TO JV STEP -I:POKE OHSET+C?

8+1, PEEk'=XHSET-*-C:?S+I-1):NEXT I:POKE OHSE

ii-Ct8+JV..3:G0T0 580

1873 IF KOhSCC "&.EFT}") THEN 11 S3

1030 FOR 1=0 TO f':ftspEEKXCHSE{+C^8+I y%2;:

IF A>255 THEN A=A-256

1090 POKE CHSET+Ct8+LA^€XT I: GOTO 530
1100 IF K<>ASC("{RIGHT>") THEN 1130

Illy FOR 1=8 iO f'":A=P'-:-Ki".CHSEi tO^S+I V'2

H20 POKE CH9Et+Ct8+Lft^€XT 1:GHTO 588
1130 IF K<>ASC<ue") THEN 1156

1140 POKE ji2^0:POKE 532-9>0:PHKE ^32^

8.'0:POKE 53277.-0:GRA--^IC? 3:END
1150 IF K<>ASCC"St!; THENi2iO"
1160 GO3IJB 1610;P0Kh 135j9

1173 TRAP 1198 = OPEN #1,8.e,F?J$
lloO A=USR<1589/CHSET)

1190 CLOSE iv-jsgp 48990=IF PEEK<I95> TH
EN 1260

1230 POKt .4236.'192: GOTO 580

1210 IF KOASCCL") THEN 1230
1220 G0SU8 1613:POKE 195.3

1230 TRAP 1250: OPEN #1,4,8.-FNJ

124S R=USK<1619;CHSET)

1256 CLOSE tl'TRinP 48000= IF PEEK<i95)=0
THEN 1280

1260 POSITION 14.0 = ? 1(iBELL":-$ ERROR -H?P
EEi«195>.;il_r

1270 IF PEEK(764><255 THEN POSITION 14.0

January, 1982. I$5ue 20 

lGI (; 
fdf'hics ll 

49(1 FDR 1=0 TO 3 ' FO~: .J=~:1 TO 31 ,POKE :;O+.J 
+1 :~AO+4 , l'.;32+.J'Ff!KE ;':;D+.J+I ;AO+4 ., If 32+.J' 
HE>::! .j : t·~E>::T I 
5130 POVE :32 , 2 : PO~:; ITI(ir·~ 0 .,~1 
510 OPEN 12, 4 , 0, "K" 
520 p=PEa:( (64 ) , IF P~25S THEr·! 
530 I F P=6~1 T1-itl~ 5·20 

5:=:0 FC1~~ 1=0 1 (; 7: A=PE::Y/ ~=:H~:;ET +C":;:-:3+ I >: FO~: 
J=O TO :3 : FOKE F't:l+ I ··;::'i+ _!: A: r·~E ·:< T J: t·~E>::T 1 

59(1 pm=":E A~;C: + 1;;9., C : P:]:::E ;1'::0+ 190., C 
60~1 .J>~=(1: JY=[1 
6W P':'SITIC:tl .J:{+4 , }','+1 
62~1 ? CHRt ( 32+12::: ·:~;·F ~= ).: ,; (LEF-;:: II.: : FF= i - FF 
63~j IF ::;T~:IG( 0 ·:=(1 TH8~ 75;:~ 

64~1 IF F'EEr« 7EA ><255 T4H~ ? II 11.;: GOT;) 52 
o 
650 ST=::; T ICK( ~) : IF :; T=15 THEt·~ E, 2~) 
bb~J IF :3T~:I G( ~3 ) THEJ~ F~:iP I = ~:t TO 1 ~):~ ::;TEF' 
2~t: :::OUt·m tt ., 1~:10- I 1 1(1 .' ;:~: r·~E>::T I 

67(1 PU,:ITIOH .J)i+4 , .Jy'+l' 'c' " "; 
6:30 .J~:=.J::-~ +( ~; T = 7 :·1- ( ':;T = 11 ) 
69f1 ....IV=.}",} +( ::;\ :: 13 )- ( '::T:: 14 > 
70~1 I FJ:« ::; THai .J>;= 7 
71~1 IF J :>i)7 THEH J:.;=\) 
720 IF 
730 IF 

.JY<0 
I'·J·~ ..., ._ , / I" 

740 GOTC' 6El 

THEH 1'.: _-:' 
._' i - f 

THEt' .}-/ ='~1 

750 F'OVE A1 .. F'EEt« CH'::':T +C;:··!:;+.J\' :.:: PCVE f~:::2 ; 2 
~~.( (-.J::.::): POKE ~UHC ., "(5 :':~ ·::: l .. :'::P;: ~ '::G I :::) 
760 POVE CH':;ET +(·'\:t!+ Jy' ; A: FCF' _!=L:~ TO :: : pot="" 
E P(1+ .J'lt·4+ j : ~ : tl~ ;::T .) 
77(1 FOP 1=1 TO 10 : '::((!~ l[t (:-i . I ::!:A ,::! .,::: :~~E·~::T r 
':,;OUt·lD [; .. lj , ~1 . l) 
7~:f~ GOTO 6Si:l 
79~1 I F ~:::-:: >A':{/ H F Ii) -r ~E~ ~ ::!J ~~ 

~:~1~1 ::::=(" : G(::::UE: 1 ?5~:1 
:::10 FOP 1,;::0 TO 7: A=PE~r:·· ::: C~I"::E"T ~::- :;::8 + 1 ): pot::: 
E CH:,;ET ... :; ~" ,:+ [ ,A , :IE/ T i 

83(1 IF K<A6C( il TII :1 THP ~ ~!7~: 
84~1 :,;=C' GO',t I8 1750 
&'50 FO~: 1 =(1 TO 7, A=F'EEI<" CH,n +',;:;:8+ I :'" POI< 
E CHSET +Ct8+ LA, tiE>':T I 
86(1 c=; , GOTO 6(1£1 
870 IF K< >A:;C( "0";' THEti 92(1 
88~1 ::::c, GOW8 1750 
890 FOR I =0 TO 7 , POKE AL F'EEI« CH:,;ET +Ctf:+ 
I )' POKE A2 ., PEEI«CKn+:';:~;f:"'I )' POKE FLlt·iC , 9 
: tFU~:;~~( LOGIC > 

COMPUTE! 

SiCj(1 POKE CHSET +;:,:,8+ I , A ' tiE:>n I 
91(1 [ =:3' G'JTO 5f:0 
920 IF K< )A::;C( iiRii) THE~~ 9411 
930 FOR i =0 TO 7, PC*:E CHSET +[:;:8+ r.. F'EEK< C 
Hk·OF.~G+C:~:::::+ I ::: : t·f~ ::fr ! : GOTe: 5:::~3 
94~1 IF f« >A:::C( "C") Tl-iEt i 960 
950 FOE I =0 TO 7, F"::KE CH::ET + C:*~: + I .. (1, HDn 

1: (;OTO 5:3(1 
96~1 IF K< )A:::C( ;; {J :};; ) lHE~~ 98~1 
97~1 FO~~ 1=0 TD 7:PDKE CH3ET+C:;:B+I ., 255- PE 
EK( CH:;ET +C:::;:::::+ I ::: : t {E}::T I : Goro 5::;~~ 
9'3(1 IF K< > ~r:;[>· 1;>::;;:-: THEt·~ 1 ~:~10 

99f1 :::=C: Glj':;UE: 1750 
1 0l1~i F ~:;~' I :: ~:~ Tt:: 7 : A=F~E:"·>. t:"H::ET +:::tE:+ I >: PO 
KE CH:;ET * ':;·:::: ~}t- ~ .' PEEv\ (:l·GET +C~:· ::~ + 1): POKE CH 
~;ET +(.:~:: ::~ + 1.: A . ~ E~n I : (;:)T(: 5£:(1 
l(1i~~ IF K<::: ~::;:=· : : 1:11

; > T~E~~ 1 0:;~?, 

1020 FC'P I =L:, --:- ::~ ;:. : 1< 1 )=~'ED::\ CH':·ET +C:;:::::+ I) 
:HE:;·::T I :FOP I =~~ T·:: 7 · ::" :~Vt C-i::ET+ ~: ·::~'::+ : : I( 

L I t· ~E> Ii ) THE>~ ~ ~:,5~' 
1040 FOF~ 1-:: j'y' TO 6 : PG:"E CH':;ET +C~::B + I ., PEEt-:: 
( CH::ET +C:~~:3+ I + 1 > : ~·E>(T I : PO~:'E CH'3ET +C:;:::::+ 7, 
0: GOT Ci 5::: ~:~ 
1050 I F ~« >A::;:) :: ;; (DO~· l r I) Ii::: At ~[: (:.: >A~:;t::::: ;i -:: 1f-~ 
~; LH~E} Ii) THE~·~ 1~j7C~ 

106~1 FOR 1==7 TO )'-/ ::;TEP -i: POKE Gi':ET+CZ 
8+ I } PEEK::: CH::ET +C:*.:;+ I - 1) : tlE::<T I : Pi=:K~ CH:;E 
T +C:~:::::+ .J\J .' ~3 : GOTO 5:i~1 
11370 IF ~« )A:::C( I i {LEFT:: Ii) Ti-iE r·~ 11 0~3 
i 0B0 FOR I =0 TO ( : A=~'EE}:"· ( C"H':,[ T .:..:: .;::::;+ I \::::2: 
IF A>255 THEH ?~=~-25~, 
109(1 F'O~<E CH:;ET +C:~:~:+ I .- A: tE:-C; I : G::;TO 5::;~:1 
11 ~~~:~ I F ~:::-::: >A::;C::: II ·::~~ I i~HT} I: ") Ti-1E}~ 1130 

1 1 2~' t'OKE CH"ET+'>i'3+ [ .. A , rj~ :·<T I ' G;:;T':: S':"j 
113f1 IF ~::< >A::;[( "t~! I : :: THE;·~ 11 5(1 
11 4£~ POKE :'12.1.':' , ~1: PO~<~ :'3249 .' (~: P~}:·:E 5325 
0 .. ~3: F'OKE 53277 .'(~ : !~~:~=·-i: :: ::~ ~:~ : Ef;[: 

116(1 GCr:;1j8 16l0 : POKE 195., ~3 
1170 TPAP 11 9(1 :(IPE~.J ·#1 ::! · (~ · ::- :· 1 $ 

118~3 A=U'::F.:< 1 5~:~9 .' CH ::;~ T ) 
119f1 CLO~:E # i ; T~:A;:' 40(1L:1(1 · I ~ PEEK{ ~ ,~c: '·1 :H 
Eti 12W 
120~:1 POKE 542~:6 .' 192:(;01"0 5:::(1 
121ft IF K C>A::;;)~ IlL U) THEt~ 129[1 
122f1 GO';UE; 16! (~ : P(iKE 19::,.' e 
1230 TRAP 1250 ' OF'Eti # L 4 , ~1 ., Ftj:t 
1240 A=U:::F.:( 16! 9., m3E! :' 
125~1 CW3E 11 ' T~:AF' 40~}(n), IF PEEK(195 )=0 
Tf£t.i 12£10 
126(1 PCr.3IT IOH 14 , e, 'c " {8ELL.::.:;: EEF.:OR - "; P 
EEK( 195 ) .i II :~::1I 

1270 1 F PEHJ (64 )< 255 THEt-~ PCt; IT IOtl 14 , £1 

113 
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:? " '-GOTO 1288
1288 GOTO 1276

1298 IF KOASCO'W") THEN 1370

1388 POSITION 2,1^N$=" ":L=LEH(STR*(C

)): N*< 1*L>=STR$<C >■L=LEN<Nf)

1318 FOR 1=1 iO L:? CHR$(fiSC<N$< !*!))+12

8)i=l€XT I=? ii>"j
1326 F0R_I=9 iO 2 = FOR J=9 TO l+(I>0> = ft=P

EEK< CHSE i +CS8-U+ It :■)

1338 SOUND 8,< I$3+J)£iS-i-58.> 18,3

134@ PRINT A*"*";:NEHi J:? "{BACK S>"!HE

XT I: SOUND 8,8,8,8

1350 IF PEE'<( 764 >=255 THEN 1358

1368 POSITION 2;iS=F0R 1=1 TO 3'? "

"=NEXT I:GOTO 520

U78 IF KOASOCUG") THhM 526

1380 CF=1-CF:POKE 1549*RAM-8+2#CF

1398 GOTO 52y

1400 GRAPHIC? 2+iS:SETCQL0R -'■■ 1,4-POSITI

ON 5,3 = ? #6; "SUPER I FONT in

1413 POSITION 4,5 = ? 16;"patienceG N>i!=P

OSITION 2;?:? #t";!! i ch^rles brannoni"
1420 FOR 1=1536 TO 16i9-REAC A'POKE LA=

POKE 799.. A: SOUND 0.-A, i3.-4 = St^l I

1430 SOUND 3,0,0,3:RETURN

1440 DATA 72,169,10S,14h 19,210

1450 DATh 141,24,295-141,26,208

14bS LiATrt 169,6,141,9,212,104

1470 DATA 64;104,104,1^3,204,164

1480 DATA 133,20^,lb9,S,13^,205

1490 DATA 169,224,133,236,162,4

1500 DATA 166;0,177,205,145,203

1510 DATA 208;288/249*238*284*238

1520 DATA 2Q6- 202-288 .-24^ 96; 104

1530 DATA 162.16; i£9.-?. 15"7' tt
■iCT.-ir.. PkAT/t "? ■'f-t-i 1 ~~m -■"■" "7 ISjI
IJT'tJ LJH 1 H ■_'; i _■ : .: I JV : C v J ■-'. I S.'1^

1550 DATA 157. 68^3; 169 3.-157

1560 DATA 72.3 169.4 157. 7?

1579 DATh ?;32'S6. 228-96,104

15SS DATA 162, tb.-169,5.76-52

1590 DATA 6*9*l@4*l€9.-8'9-8* 133
1600 DATA 212,169:8-113,213.96

1618 POSITION 14*0:? "Filename?"*
162u FN$=""'K=0

163S POKE 20*0

1640 IF PEEKC764X255 AND PEEK<764X>39

AHD PEEK-; 764 K>6B iHEH 1670

165y IF PEEK< 26X10 THEN 164B

1669 ? CHR*C21+il^K)*"{LEFT>";:K=1-K:GOT

0 1630
1678 GET #2,A

16S0 IF h=155 THEN ? " ;L; ^FOR 1=1 TO LEN

(FN$>+18:? i;iBAOK S>"i =NEXT I'RETURN
i£9y IF h=126 AHD LEH(FH$»1 THEN hN*=FN

$(l,LLH(i-H$::'-i):Y i; (LEi-iV;;OHR$<R);-GOi

0 1630

1695 IF_H=!26 AMD LB4CFN$>=1 THEN

(ft); • GO!0 1628

1788 IF A=58 OR (A>=48 AND A<=57>

=65 AND A<=98) OR A=46 THEM 1728

1718 GOTO 1638

i728 IF L£NON$X14 THEN FH*<LEHCF

JHR*

1738 GOTO 1630

174811 ty a •■_'

1750 Ph^ GET CHOICE OF CHARACTER

1768 CY=INT^nRSv3£):Cx=:"1RY-32£CY

1778 C=CM+CYS32

HRY=C:GQTO 19B0
1310 ST=STICKX8):IF ST=15 THEN 13^

1320 POKL 53279*9

1830 GOSUB 1900

194m CX=CX-( ST= 11 )+< C-T=7 >: CV=CV-(

(ST=13>

1850 IF CX<@ THEN CX=31:CY=CY-i

I860 IF CX>3I THEN C&=0:CY=CY+i
1870 IF CY<8 Tf€H CY=3

Io38 IF CY>3 THEN CY=Q

1890 GOTO 1779

1908 POKh SD+CK+CYJK48+4/C

1910 POKE ASD-*-CX+C'v't40*-4-C

1928 RETURN

Program 2.

108 FBI CHLOAD—CHARACTER SET LiJADER

110 CHSET=PEEK(106)-S:POKE ?56;CHSET

120 CHSET=CHShT*256

130 TRAP 138

148 OPEN #1*4*8* "D = FONT":REM YOUR FILEHA

r€ HERE

150 FOR 1=0 TO 1923

160 GET #1,R:ROKE CHSET+I.A

170 NEXT I
188 CLOSE #1

Program 3.

i88 REM CHPRI NT—CHARACTER SET PRINTOUT

118 TRAP 34U

128 OPEN &i*4*8*"D:F0NT":REn YOUR FILENA
ME HERE

138 OPEN #2..8,8;"R:li:RB1 CHANGE TO IIE^|;

FOR SCREEN

140 PRINT "111 HEX OR 12! DECIMAL"; ■ IWU

T TYPE

150 DIM HEX$(16)*F$(3)
16ft HEX*=li81234567H9ABCDhFi!

165 LSB=-1

1M 

II : GOTO 1'200 
12',,:0 GOTO 127[1 
12'3[1 IF K< >A:,;C( "~'l") THH1 1370 
13[10 PC6 IT 1Ot'l 2.' 1 ('q,j:t=" " , L =LEtK :,;W:t( C 
) ) 'H:t( 1 .' L )=:,;W:t( C ) , L =LEt-K t;1' ) 
1310 FO~~ 1=1 TO L:? Cf.t,Rt(A~::c<t·~$(l ! 1» +12 
8) j : t·.jE>::T I :? .! >i; j 

1320 FOR I =0 TO 2, FOF: .J=0 TO 1 +( L{1) A=F' 
EEf<O:: CHSET +U:~:+J+ 1:\(; ) 
1330 SCriJt'~D (1 J ( I ::r3+.J/:;::le+5(1 .. 10) :3 
134f1 PRI HT i;; II .' 11 .; : t'~E::'::T ._::"? II {BACt::: ~:;} Ii : t·~ 
>::1 I : SOUt·~O 0.r 13 .• 0.: 0 
135(1 I F PEEk>:: 764 )=255 THEi'~ 135[1 
1360 PU3ITIOt·1 2, lll'F'=i": 1=1 TO 3" " 

II : t·iE::-n I : GCTO 52(1 
1370 IF K< >A:,;:> "G":< T4Etl 520 
13:::0 CF=l-CF' PCIKE 1549 , PAt'j- :,:+2:ii" =F 
139[1 (;OTO 520 
14[1[1 (;F:AF'H I C,; 2+ 16 ' :,FCCllCF: J., L 4 ' F'O~; I II 
Ot·~ 5 ,3 :? #6.; 1 1~;UPE~.~ j FOt·n ~ i! 

141f1 F'U;ITIOt·i 4,5, ' #6.; "F'at.j ence·C3 tt" ,P 
Cr.:; I T I Ot·~ :2 1 7 :? #6 j Ii i Ch3T 1 es br· ~t·:nO(1 i ;; 
142[1 FOR 1=1536 TO 1639 , ~:EAD A F'Of ::E L A: 
POKE 7(9 ) A : :;ou~·m ~) " A .. ! ~3 .' 4 : ~'~E ::'::T I 
143(1 SOUtiD 0, [1 ., ~1 .. 0 FHUF:t; 
1440 DATA 72 ., 169, H:t'3, 141 , 1~1 , 210 
145[1 DATA 141. 24., 2~1:::, 14:' 26 , 212.:,: 
146[1 DATA 169, t" 14L 9., 212 ., 1[14 
147(1 DATA 64 J 1(14" 104 .. 133)2(Q .. 1(14 
148(1 DATA 133 .. 2~f3 .. It,S,,;.3 .. 13"3 .. 2e~, 

149[1 DATA 169 ., 224 ., 133 ., 206 .. 162 ., 4 
15(n) DATA 16C1 .. 0 , 177 .. 2(15 .. 145)2(f3 
151(1 DATA 200 ,, :2(1~: : 249 ,2]0 : 2~~4.':2?~:' 

15311 
[lATA 
DATA 
DATA 

1 55(~ DATA 157 ,. f. ~:: ,, ? : 169 ~}, i :'7 

1 56~:1 DATA 72 : 3 , 1694 157 , '(:' 
157(i DATH ? : '32 , ;:;6 , 22~:~, Sir:.,. ll~4 
1 5~: ~:1 DATA 1t.2 .. it,; l ~,S , :; , ?S , ::-'::: 
i 59(1 DATA 6,, 9 .' l l34 , i 6.9 ' ~~1 , S , f1 ; 1."T3 
1600 DATA 2i2 ., 165< , ":~ nT, 213 .. 96 
161(1 PtJ';!TiClt·j 14 .. 0 , ;' "F i lemrr,e·' ·"; 
16<''0 Hl$="" 'K=[1 
163[1 POKE 2~1 ., (1 
it40 IF PEEi ::: 764 )<255 AriD PEEK( 76.1 )< >39 
AHO pm/ 764 :« >613 THEi j 167[1 
1650 IF PEEi:/ 2~« iti THEti 1640 
166[1 ',' CHF::t( 21+i ltK)';" {LEFT}" ; T =i -V .' GOT 
o 163~1 
167[1 GET #2) A 
16:::(1 IF A=155 THE; ;' " "; FOP 1=1 TO LEtl 
0:: FHt ) + u) ,', ' "{BAct :';}" .: ,t fr}:T i ' F:ETUF:H 
169[1 IF A=126, Atj[! LEtV Ft4>:>1 THEtl FHt =FH 
$( 1 .. LEt·K Fl~$)- i >: ... E {LEFT} H ,; CHR:t( H) ,; : GOT 
o 1630 
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1695 IF A=i26 AHD LEH( Fllt '::=i THEr'~ ? CH~:! 
(A) ; : GOTO 1620 
170[1 IF H=5~: OE ( A >=4~: Ar'[ ; A< =5?) OF: ( A> 
=65 AHD A< =9[1 ::: C:R A=46 THEt,~ 172[i 
1710 COTO 1630 
1720 IF LEt'KFr'H: ':< 14 THEN F~~:t.<L~}KFf'U: )+i ) 
=CH~:$( H) :? CH~:$( !~ "; ,: 
1730 GOT 0 16~[1 
174[1 Et':L' 
1750 ~:E~'1 ~~ET CHO I :::~ ::tF CH~:;:;:::{:T E~~ 

1770 C=C>::+C'(:{32 
17:::0 F'OKE :;O+C >':"'C·"';:A~H4 , C+ i 2:,: 
179~1 POt:::E A:;[l+C:<+C"(=;AO+4 .. C+ 12e 
18(1(1 IF ::;TPIG( e ) ::: (~ O~: PEE}« 7f..:i >< 25': THEr'4 
t"~\'=C : GOTD 1900 

1::: 1 (1 ::;T =:; 1 I CK( (1 ::: : IF ::;1 = i 5 THEf'~ ! ;:: ~~[1 

1 R2l1 POKE 5'3279" ~j 

{ C'T-17 "I 
,,'J I - .. ,_' , 

1850 IF C:«O THEr'~ C>::=31: C\'=C/-1 
15'bf1 IF C:{>31 THEt,~ c:<=o: C\'=C\'+l 
187(1 IF C\'<O TH~ t,~ '>1'=3 
W,,:(l IF C\' )3 THHi C\'=(j 
1 BStO GOTO 177B 
19(~£1 F'OVE ::;O+C:<+C\'t4tH4 , C 
191(1 PC~(E Ai:;D+C~:: +C',,"::;:AC~~A , :-, 
192[1 F.:ETU;;:ti 

Program 2. 

1O~1 PEtl CHlOA[i--CHAF.:ACTEF: SET LOADER 
110 CHSET =PEEVO: 106 )-8 ,POlE 756 .' CHSET 
1<.,(1 CH'3ET=CH::;ET1,256 
130 WAF' 1 :30 
140 OFHi # L 4 ., 0 , "D ' Fem" PHi \'OUP F I LEtiA 
t'lE HEF:E 
15~1 FOE 1=(1 TO 1023 
16(1 (;ET # L A F~jf':E CH,ET ... I.. A 
1711 tie:T I 
1:::0 CW,;E # 1 

Program 3. 

1 [10 PEtl CHF'P I tiT --CHAPACTEF: :,;ET F'~:ItHCuJT 
11 [1 WAF' 340 
1211 OF'Eti #1.4 .,[1, "D'FOtlT " F:Et1 'r'OUE FILEHA 
t'lE HERE 
130 OFHi #2.,:::., (1 .. "p," 'FHl CHAt·jGE TO "E' " 
FOF: ::fPEEtl 
14[1 PRIm " 111 He,: OF: 121 DECItIAL" ; IHPU 
T T\'F'E 
15[1 Dnl HE:,,'::t( 16), FtO) 
16~1 HD($= "[11234S67:,:9AE:CDEF" 
165 LSE:=-1 
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17@ t-i>: 1=8 TO 1823 STEP 8

186 F$=" ll = C=INT<I/8)

199 IF TVPE=2 THEN F*( i,LEN*STR*(C) >)=ST
R*<C} = PRINT #2;F$;" ="; =G0T0_25y

200 LSB=LSB+i = IF LSB=25b ihtN LSB=9^MSB=

210 PRINT #2.;;i$l!jHEK$(hS&+I,riS&+i>;

230 HINYB=INT<LSB/IS)-LJQNYB=LSB~16#HINYB

240 PRINT S2iHEX*CHIHY&fi^HIHVB+l)il€X$<

250 FOR J=8 id 7
260 LET #I,h
270 F*=" ":IF TVPE=2 THEH F*< i,LBKSTR

t(A>;))=STR*<A> = PRINT *2;!1 ";F&'GOTO 310

290 HINYB= INT( A/16>' i_ONYB=fi-1fc*HINYB

306 PRINT #2;HEX*<HINYB+i,HINv'+n.;HEX*<

LGKYB+l^LONYB+i);11 ";

310 NEXT J

320 PRINT #2

330 NEXT I

340 CLOSE #1:CLOSE #2

SYNCRO, INC.
SOFTWARE DIVISION

31332 VIA COLINAS SUITE 107

WESTLAKE VILLAGE, CALIF. 91361

SOFTWARE FOR ATARI
T.M.

400/800

© 1981

A NEW TYPE OF ADVENTURE. SIT BACK

WITH YOUR JOYSTICK AND DIVE THE DEEP

BLUE SEA. RENT RIG AND CREW TO PLUNDER

THE STRANGE TREASURES THAT AWAIT YOU.

JOYSTICK REQUIRED

24K Tape S16.95 32K Disk S21.95

© 19S1

ARE YOU A SUPERAGENT? A FAST ACTION,

ALL GRAPHIC GAME WITH PLENTY OF SPECIAL

EFFECTS IN AMAZE LIKE UNDERGROUND COM

PLEX. FIVE LEVELS OF PLAY IN REAL TIME.

JOYSTICK REQUIRED

16K Tape $12.95 24K Disk S17.95

©1981

A NON-SCROLLING ADVENTURE TYPE GAME.
SILVER BULLETS, WOODEN STAKES, CROSS.

YOU'LL NEED THESE AND MORE TO DEFEAT

THE GUEST IN DRAC'S CASTLE AND ESCAPE

WITH HIS GOLD.

24K Tape $14.95 32K Disk $19.95

VISA AND MASTERCARD ACCEPTED.

CALIF. RES. PLEASE ADD 6%SALES TAX

PLEASE INCLUDE S1.50 SHIPPING
DEALER INQUIRIES WELCOME

at

DISCOUNT

PRICES

from

ADVENTURE INTERNATIONAL njg. retail OUR PRICE
Adventures 1 Thru 12 each (T) 19 95 15.95

Star Irak 3.5 (T) 19 95 15.95

Lunar Lander (T) 19 95 15.95

Galactic Empire (T] 19-95 15.95

ATARI
Assembler Editor (C) 59 95 47.95

AsteroidsiC] 39.95 31.95
Atari Word Processor (D) 150.00 115.00
Conversational Spanish (I) 59 95 47.95

Missile Command (C) 39 95 31.95

Scram (T) '9 95 15.95
Star Raiders (CJ «9-95 39.95

AUTOMATED SIMULATIONS
Invasion Orion (T or D) 24.95 19.95

Rescueal Rigel(TorD) 29 95 23.95

Slar Warrior [T or D) 39 95 31.95

AVALQN HILL
Conflict 2500 (T) 15.00 12.00

Empire ol the Overmind (T) 30.00 24.00

Tankiics(T) 24 DO 19.20

Midway Campaign (T) - 15.00 12.00

C E SOFTWARE

CCA Data Management (Dl 99.95 79.95

CODE WORKS
IrldiSll(T) 9.95 7.95

lrldis/1 (D) 12-95 10.35

lridis«(TJ 15.95 12.75

Iridis #2 (D) 18.95 15.15

CRYSTAL COMPUTER

Cryslaloids (D) 29.95 23.95

Glamis Casile (0) 49.95 39.95

Faniasyland 2040 A.D. (0) 59.95 47.95

Protector (0) 39 95 31.95

Sands ol Mars (D) 39.95 31.95

DATASOFT
le Slick 39 95 31.95

Lisp .nterpreter (0) '49 95 119.95

Tex! Wizard (D) 99 95 79.95

DYNACOMP
Flight Simulator (T) 17.95 14.35

Rings al Ihe Empire (T) 16.95 13.55

ON-LINE SYSTEMS
Jawbreaker (D) 29.95 23.95

SotiDorn Adventjre(O) 29.95 23.95

Wiz and Princess (D) 32.95 26.35

OPTIMIZED SYSTEMS SOFTWARE
Basic A* (D) 80 00 70.00

OS/A* (D) ., .80.00 7D.00

PERSONAL SOFTWARE
Viscalc(O) 199.95 149.00

OUALITY SOFTWARE
Assembler (T) 34.95 19,95

OS Forth (D) 79.95 63.95

SlarDase Hyperion (T) 19 95 15.95

UNITED SOFTWARE OF AMERICA
Atari World (0) 59.95 47.95

Survival Adventure (D) 2i 95 19.95

(C) ROM CARTRIDGE (D) DISKETTE (T) CASSETTE TAPE

REPRESENTING OVER 30 COMPANIES WITH 400 +
PROGRAMS AND HARDWARE.

Write for 3 FREE catalog to:

COMPUTER HOUSE
P.O. Box 369, Dept. 10, Mammoth Lakes, CA 93546

(714) 934-6538

armt: FOR FAST DELIVERY, unti certified ctitcki. money crrJuri or Vita or MitttiCird numbtr

nd txplullon did. Ptrionil checki requlrt 3 weeki to clair. ADD II.50 tor poiuga. Order*

ver J100.00 wo piy ihlpplng. All foreign ordart add $10.00. CALIFORNIA rtildenii idd 6%
ttx. PtIck iub|ect to chingt.

* ATARI It Ing Indemirk ol Atari. Inc.
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17[1 FOP I =0 TO 1023 ::;TEP ::: 
18(1 F$=" ", c=nfT( I/g) 
19(1 IF T\'PE=2 THEtl F$( LLEtV::;TF;$(C))=::;T 
R$( C), PRHfT 112 ; F$; " , " ; ' (;OTO 250 
;;"iKl LSE:=L::;8+ 1 ' IF L:38=256 THEt; L:38=O' n;8= 
"188+1 
210 FiWn #2 .; n:j".".; HE>'J(f1:3E:+LI'1:3E:+l); 
23t1 HIt-l\'8= IHT( L:;E:/ 16)' LOtl'iE:=L::;8- 16\,HIHYE: 

24() PRIHT #2 ; HD'::!:( HHi'i8+ L HH1\'8+1 \; HE>:$( 
LC~'l\'B+ 1 .' LOH-(8+ i ).; ", " . 
,-'5tl FOF.: .J=0 TO 7 
'-'6(1 GET # L A 
27tl F$=" " ,IF T'-;'F'E=2 THEtl F:t( 1 , LEtt ::;TR 
$(A »)=::;TF.:$(A>, F'RltH #2 .; " "; F$.; ,C;OTO 31[1 

2'3(1 Hlil\'8= !tH( fl"16) ' LC~h'8=A- iE,:~':HHr,'8 
300 PRIm #2.; HE>': t:( HHi",'E:+1, HHrr'+j \; HE/:$( 
LCH-,'B+ 1 .' LOf'l\'B+ 1 :';" "; 
31[1 tEn J 
3:<,(1 PR nn #2 
:?c30 t·1En I 

COMPUTE! 

::'40 CW;E #1' CLO:;E #2 © 

• SYNCRO, INC . 

~l 
SO FTWARE DIV ISION 
31332 ,VIA COLINAS SUITE 107 
WESTLAKE VILLAGE. CALIF . 91361 

ATARI T.M. 

SO FTWARE FOR 400/ 800 

[(JTIJ 11}.il l:fr) © 1981 
A NEW TYPE OF ADVENTURE. SIT BACK 

WITH YOUR JOYSTICK AND DIVE THE DEEP 
8LUE SEA. RENT RIG AN O CREW TO PLUNDER 
THE ST RANGE TREASURES THAT AWA IT YOU. 

JOYSTICK REQUIRED 
24K Tape $16.95 32K Disk $21.95 

f'fmtllr IifAr~ © 1981 
ARE YOU A SUPERAGENT? A FAST ACTION, 

ALL GRAPHIC GAME WITH PLENTY OF SPECIAL 
EFFECTS IN A MAZE LIKE UNDERGROUND COM-
PLEX. FIVE LEVE LS OF PLAY IN REAL TIME. 

JOYSTIC K REQUI RED 
16K Tape $12.95 24K Disk $17.95 

'~A~'~ 'AC;K e 1981 
A NON·SCROLLING ADVENTURE TYPE GAME. 

SILVER 8ULLETS, WOODEN STAKES, CROSS. 
YOU'LL NEED THESE AND MORE TO DEFEAT 
THE GUEST IN DRAC'S CASTLE AND ESCAPE 
WITH HIS GOLD. 
24K Tape $14.95 32K Disk $19.95 

V ISA AND MASTERCARD ACCEPTED. 
CA L IF . RES. PLEASE ADD 6%SA LES TAX 

PLEASE INCLUDE $1.50 SH IPPING 
DEA L ER INQUIRIES WE LCOME 
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t2 at 
ATARI* SOFTWARE DISCOUNT 

~ PRICES 

taI~J[]ltii" 
ADVENTURE INTERNATIONAL 

Ad...enlures 1 Inru , 2 each (T) 
Slar Trek 3.5 (T) ... 
Lunar lanCer In .. 
Galactic Empire (T) .. ... 

ATARI 
Assembler Editor (e) ... 
Asteroids (e) .. 
Alafi Wor(l Processor (0) •• 
Conwrs,allonaJ Spanish In. 
Missile Command (C) ... 
Scram (T) .......... 
Star Raillers (e l ... 

AUTOMATED SIMULATIO NS 
Invasion Orion IT or OJ .... 
Rescue al Rigel (T or 0) .. 
S131 Wall ior (1 or 0) ..• 

AVALON HILL 

reg. retail 
......... 19.95 

19.95 
.. ............. ....... 19.95 

...... ............ ....... 19.95 

... 59.95 
.. ........ 39 .95 

................. 150.00 
· ............... 59.95 

..... 39.95 
· ................ 19.95 

....... .49.95 

· .... . ......... 24 .95 
..... 29.95 

........... 39.95 

ConlUtl 2500 (T) .................... . .. . .... ........ \5.00 
Emph or the Overmina IT) . 
Tanklics (T) .. 
Midway Campaign (T) ... 

C E SOFTWARE 
eeA Data Management (0) . 

CODE WORKS 

......... ....... .. .. ....... 30.00 
... 24 .00 
.. 15 .00 

............................. 99.95 

OU R PR ICE 
15.95 
15 .95 
15.95 
15.95 

47.95 
31.95 

115 .00 
47.95 
JUS 
15.95 
39 .95 

19.95 
23.95 
31.95 

12.00 
Z4.00 
19.20 
12.00 

79.95 

Irldls l ltT).... . .......... 9.95 7.95 
IriOls " (0) .......... .. .............................................. 12 .95 10.35 
Irkhs , 2 (T).. .. .. ............. 15.95 12 .75 
Iridis 12 (0).. . ........... . . ...... ........... IB.9S 15.1 5 

CRYSTAL COMPUTER 
Cryslalolds (0). . . .29.95 23.95 
Glamls Cas1l\! (0). ...49.95 39.95 
Fanlasyland 2040 A.D. (0) . ..... ........ .. • 59.95 47.95 
Protector (0).. . ............ .. ........ 39.95 31 .95 
Sands 01 Mars (0)... .. ....... .. ...... 39.95 31 .95 

DATASOFT 
Le Stick .. 
I.Jsp Interpreter (0) ... 
Te.' Wizard (0) . 

OYNACOMP 
Flight SlmulalOf (T) .. 
Rings ollhe Empire (T) .. 

ON· LlNE SYSTEMS 

...... 39.95 
149 .95 

. 99.95 

17 95 
.. ...................... 16.95 

31.95 
119,95 
79.95 

lU5 
13.55 

Jawbreaker {O).. .. .. ................ ......... ..... 29.95 23.95 
Soltporn Adventure (0) .... .. ..... ............ 29 .95 23.95 
Wlz and Princess (0) .. . .............. 32 .95 26.35 

OPTIMIZED SYSTEMS SOFTWARE 
Basic A+ (OJ ......... ....... . 80.00 10.00 
aS/A + (0)....... . .................. 80.00 70.00 

PERSONAL SOFTWARE 
Vlsca!c (0) .............. .................................. ..... _ ........ 199.95 1.(9.00 

QUALITY SOFTWARE 
Ass!mDler (T).. . .. ................. .... ......... 24.95 19.95 
OS Farlh (0) .. . .. ....................... 79.95 63.95 
Slarbas! Hyp!rlan (TI .. .. .................. 19.95 15.95 

UNITED SOFTWA RE OF AMERICA 
Alari World (0) .. 
Survwal Aclvenlure (0) ._ 

. ... 59.95 
.................. 24.95 

41 .95 
19.95 

IC) ROM CARTRI OGE ID) OISKEITE IT) CAssm E TAPE 

REPRESENTING OVER 30 COMPANIES WITH 400 + 
PROGRAMS AND HARDWARE, 

Write for a FREE catalog to: 

COMPUTER HOUSE 
P.O. Box 369, D. p1. 10, M,mm01h Lakes , CA 93546 

(714) 934·653B 

hrma: FOil FAST OElIYERY. lind Clrt illtd Chtc •• , manlY ordtn or Yin Of Mltl.rC.rd numb ... 
Ind uplullan d.tt . PlT»nll ch.ch rtqulrt 3 wHkl\ll ~II . ADO I1 .SO lor pol lllli. 01'1111' 
OYIT Sl00.00 W. p.~ .hlpplng. Aillarlign ardtrS .dd Sl O.OO. CALIFOIIHIA rtlldlnl •• dd 6% 
til . Prien lubjtcl to cI'Ilngl. 

• ATARI I. Ih. Ir.d.mlTt 01 Alar!. Inc. 
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Word Search
Bob Jones

Cranbury NJ

Basically this program creates two matrices. The

first matrix, the A matrix, is the one we shall hide

the words in. Since the ATARI and many other

BASICs I have run across do not permit the use of

strings in a matrix, I have found that the next best

thing to do is use the ASCII value of the characters

instead. In this case it seems to be even simpler.

The A matrix is initialized in line 10 to a random

set of numbers between 65 and 91, (the ASCII

value of the letters A thru Z). The C matrix will be

our control matrix and our answer key. In line 10,

all locations in C are initialized to 42, (the ASCII

value for the character "*").

Next the user is asked to input 12 words, (the

subroutine called by line 15). Lines 3015 through

3130 simply set A$ equal to the word to be pro

cessed, selected by the variable I. Line 45 sets L

equal to the length of the word and if it is too long,

(greater than ten letters) asks the user to input a

shorter word. In line 50 we convert letters of the

word to their ASCII values and place them in the

B array, (a numeric array also initialized to all

zero's by line 10). This array is our workhorse.

Line 60 serves two functions: first, to generate a

random starting location within both matrices and,

second, to generate a random direction for the

word to go in.

Now comes the math. Line 70 directs the

program to one of eight subroutines, each one

representing a different possible direction for the

word to travel in. I shall only go over the first one,

(lines 500 to 550) as the others work the same way.

Line 500 checks to see that the word will fit within

the matrix, if not the program is directed back to

line 60 to generate a new starting location and

direction. In line 510 we check the position of the

word against the C or control matrix for possible

conflicts with words already placed within that

matrix. If a conflict exists the program is again

directed back to line 60. Line 520 checks for a

crossover with a previous word and if there is one

it sets a flag, (the variable F) equal to 1. Line 630

directs the program to lines 2000 to 2020, these

lines would have been repeated 8 times, once for

each direction subroutine so in order to save me

mory they are only listed once and called upon

when needed. The use of the 'GOTO' instead of

the 'GOSUB' command is necessary in order to

conditionally return to other portions of the pro

gram without confusing the computer by jumping

in and out of subroutines. In these lines, (2000 to

2020) we continue to process our word, if there is a

crossover (F= 1), or we have tried 300 times to find

one, (determined by the variable R) we continue,

otherwise we go back to line 60. Line 2020 gets us

back into our original subroutine. Line 550 is the

last line of our subroutine, il places our word into

the A and C matrix's and sends us on to get a new

word.

Line 80 determines if we have processed all of

our words, and if so sends us on. In line 100 we

print our hidden word matrix by printing the

letters represented by our ASCII values, and when

we are ready, line 110 prints our C matrix which is

now our answer key.

This program requires more than 8K of me

mory as stands to run, though it will load into 8K

of memory. It is a simple matter to shorten it by

cutting out some of the possible direction subrou

tines. Also you can ask for the words to be INPUT

as they are needed rather than storing them in

string arrays. This program can be run on almost

any computer using BASIC as stands, the only

possible modifications that might be needed are

with the GOTO statements like 'GOTO D* 100'.

These may be changed to 'ON D GOTO 500,600,

700,800,900,1000,1100,1200". Or you could use

the 'IF...THEN' statements, though the program

won't be as much fun. A '?' is simply a PRINT

command. The POKE statements are not necessary:

they simply speed up the program. (Thanks to Ed

Stewart, COMPUTE! #11.)

1 REM WORD SEARCH WRITTEN BY BOB JOES

5 POKE 553,Q:DIN A$til),B$CIl>,C$< ll).D$

j$cn>;K$cii>un>i

10 DIM A<i3,16^B(i3)/C<i3,ie>:I=0:FOR X
=1 TO 13 = B<X)=e;F0R Y=l TO lb^<X,Y)=INT

( 2fc£RHD< 6 )+S5 ) •■ CC X/ Y >=42
15 NEXT Y:NEXT frR=30tf: GOSUB 3888 ■■ GOTO 4

0

20 FOR X=l TO 13:FOR Y=l TO it"

30 R=0
40 GOSUB 30i5

45 L=LEH<A$) = IF IMS THEN ii5£
50 hOR S=I TO DE<S}=ASC<A$CSjS)>:NEXT S

60 F=y ■ R=R+1 -X=INT( 13*RHK6Hi >: Y=IHT< lb
*RND< S >+1 >: 0= INT-: 3#RN0< 9 }+5)
?u uOiO u:U99

3y I=I+MPRXNT AS--POKE 559.34:? AJ^ROKt

559,fr IF 1=12 THEM 100

90 GOTO 30

100 POKE 559.. 34 ^ FOR X=i TO 13 ^ SPRINT
:F0R Y=l TO 1€ = ? CHR*<ACX,Y>>; =LPRIMT CH
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Bas ica lly this program creates two matrices. The 
first matrix , the A matrix, is the one we sha ll hide 
the words in. Since the ATARI and many other 
BASICs I have run across do not pe rm it the use of 
strings in a matrix, I have found that the next best 
thing to do is use the ASC I I value of the cha racte rs 
instead . In this case it seems to be even simple r. 
The A matrix is initiali zed in line 10 LO a random 
set of numbers between 65 and 91, (the ASCll 
value of the leuers A thru Z). The C matrix wi ll be 
our control matrix and our answer key. In line 10, 
all locations in C are initia lized LO 42, (the ASCI I 
va lue for the character "*"). 

Next the user is asked LO input 12 words , (the 
subroutine called by line 15). Lines 30 15 through 
3 130 simply set A$ equal LO the word LO be pro
cessed, selected by the variable I. Line 45 sets L 
equal LO the length of the word and if it is LOO long, 
(greater than ten le llers) asks the user LO input a 
shorter word. I n line 50 we convert lelle rs of the 
word to their ASC I I values and place them in the 
B ar ray, (a numeric array also initialized LO all 
zero's by line 10). T his array is our workhorse. 
Line 60 serves two functions: fi rst, LO generate a 
random starting location within both matrices and, 
second , to generate a random directio n for the 
word to go in. 

Now comes the math. Line 70 directs the 
program LO one of eight subroutines, e~ch one 
representing a different possible dlreClIon for the 
word LO travel in. I sha ll on ly go over the first one, 
(lines 500 LO 550) as the others work th~ same. way. 
Line 500 checks to see that the word will fit wlthlll 
the matrix, if not the program is directed back LO 
line 60 LO generate a new starting location and 
direction. I n line 5 10 we check the posllIon of the 
word aga inst the C or control matrix for. possible 
con flicts with words already placed within that 
matrix. If a con fli ct exists the program is again 
directed back to line 60. Line 520 checks for a 
crossover with a previous word and if lhe,re is one 
it sets a flag, (the variable f ) equa l to I. Line 630 
directs the program LO lines 2000 LO 2020, these 
lines would have been repeated 8 limes, once for 
each direction subroutine so in order to save Ole

mory they are o nl y listed once and called upon 
when needed. T he use of the 'COTO' instead of 
the 'COSUB' command is necessa ry in orde r to 
conditionally retu rn to other portions of the pro
gram without confusing the computer by Jumplllg 

in and out of subroutines. In these lines, (2000 to 
2020) we continue LO process our word, if there is a 
crossover (f = I), or we have tried 300 times to find 
o ne, (determined by the va riable R) we continue, 
otherwise we go back LO line 60. Line 2020 gets us 
bac k into our original subrou tine. Line 550 is the 
last line of our subroutine, it places our word inLO 
the A and C matrix 's and sends us on LO get a new 
word. 

Line 80 determ ines if we have processed a ll o f 
our words , and if so sends us o n. In line 100 we 
print o ur hidden word matrix by printing the 
letters represented by o ur ASC I I values, and when 
we a re ready, line 110 prints our C mat ri x which is 
no w Ollr answe r key. 

This program requires more than 8K of me
mory as stands LO run, though it wi ll load into 8 K 
of memory. It is a simple matter LO shorten it by 
CUlling o ut some o f the possible direction subrou
tines . Also yo u can as k for the wo rds to be I I PUT 
as they are needed rather than sLOri ng them in 
string arrays. This program can be run on almost 
any computer usi ng BASIC as stands, the onl y 
possible modifications that might be needed are 
with the COTO statements like 'COTO D* I 00'. 
These ma y be changed to 'ON D COTO 500,600, 
700,800,900, 1000, 1100,1200'. Or you cou ld use 
the ' I f ... T H EN' statements , though the program 
won 't be as much fun. A " , is simply a PRI IT 
command. The POKE statements are not necessary: 
they simply speed up the program. (Thanks LO Ed 
Stewart, COMPUTE! # I I.) 

1 FH1 ~'10F.:D ~3EARCH ~'IRI TTEt-! 8'-;' BOB .JOt·jE~:; 
5 POKE 559,0:DH1 A$(1 1 ), 81:( l1) , C$( 11 ),[1$ 
<11 ), E$( 11 ), F$( 11 ), G$( l1) , H$( 11) , 1$(11), 
J$( 11 ), K$( 11 ), U ( 11 Ml$( 11 :-
10 DIti A( 13 .. 16 ),5\ 13 ),(;( 13, U; :-' I=ll' FOR :,( 
=1 TO 13 '8C'D=0'FOR '/=1 TO lb'A(X .... O=nn 
( ;;:'6 :~:F~t·~[;< £1 )+65 ::: : C( >::! Y )=42 
15 HDn 'n·jE>n /;, R=30lt '(;:)~;UE: 3000 , GOTO 4 

20 FOF: :x:=1 TO 13' FOF: \'=1 TO lE. 
30 R=£1 
4£1 GO::;U8 313 i 5 
45 L::LE~K A$ ): IF L>10 THEf'~ 3150 
50 FOP ~:;=1 TO L' b':~; )=A'3C/ A$( ~:; .. S):. ' ~E>;T ~; 

6~j F=0 , F:=R+ i ,>;=It-n< 13t Pt-!D( 0 >+1)' \'=Ii-lT( 16 
:*Rt'~D( (1 >+ 1 ): 0= I t·~T( ~:: :U~'t-iD( (1 )+5 ) 
70 GOTD [i::;~. i Oi.) 
00 1=1 + 1 ' LPR nn At, PO~:E 559 .. 34 , ;, At ' POf<E 

559 ., (1 IF 1=12 THErl 100 
90 GOTO 3g 
100 POKE 559 ,34 FOR :":=1 TO 
' FOF: \ '=1 TO 16 , ;, CHF:$( A<:~, \' 

3 ";' H'Rnn 
); ' LPF:Un CH 
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R$(£H<X..r>>; -NEXT ¥=t€XT X

105 ? "TO 5EE ANSWERS PRESS RETURN KEY1; •

INPUT A$

US LPRINT :LPRIKT = FOR X=l TO i3 = LPRIHT

=? :FOR V=i TO 16=LPRINT CHR$<C(X,V)>; =
? CHR$(0XY)>j:NEX1 Y=NEXT X

129 LPRINT SPRINT SPRINT SPRINT =LPRI

KT -.END

500 IF V-HL-1M6 THEN 69

510 FOR Z=Q TO L-IsIF C(X,V+2»42 AND C(

X,Y+ZX>B(2+1) THEM 68

520 IF C(X,Y+2)=B<2+i) THEN F=l

539 GOTO 2680

559_C(X,Y+S)=B(S+i>:A<X.Y+S >=E( S+l):NEXT
S:UOTO 89

60S IF Y-L+K! THEN £8

610 FOR Z=L-i TO 8 STEP -j. = IF C(X,Y-Z»4

2 At4D C(X..Y-Z)OB(Z+1) THEN 66
626 IF C(X,Y-Z)=B<Z+1) THEN F=l

630 GOTO 2800

650 C(X/v'-S>=B(S+l >:A(X,Y-S>=E:(S+1 >:NEXT
S^UJTO 80

700 IF X+L-IM3 THEN 69

710 FOR Z=8 TO L-1'IF C<X+Z,Y»42 AhC C<
X+Z,YX>B(Z+1) THEN S3

720 IF C<X+Z,Y>=KZ+1} THEN F=l

_ YB(Si:b€XT
S:UJTO 88

880 IF X-L+Kl 1\£\\ 63

810 FOR: 24.-1 TO 8 STEP -isIF CCX-Z.Y»4
2 RHD C(X-Z/-i'X>B(Z+i> THEN 66

820 IF C(X-Z,Y>=B(Z+1) THEN F=l
830 GOTO 2S00

850_C(X-S, Y )=&( S+l ) = A<X-S,Y)=B( S+l >:NEXT
S=GOTQ 80

500 IF X+L-l>13 OR Y+L-D16 THEN 66
910 FOR Z=9 TO L-I * IF C<X+Z,Y+2»42 AND
C(X+Z,Y+ZX>B<Z+1) THEN 6y
920 IF C(X+Z,Y+Z)=B<Z^1> THEN F«I
930 tjOTO 280y

950 C(X+SiY+S >=B( S+1>:A<X+S/Y+S)=B< S+1):
NEXT S:GOTO 86
1S00 IF X-L+K16 OR Y-L+K 1 THEN 60

1010 FOR Z=t-1 TO 0 STEP -I - IF C<X-2,Y-Z
»42 mj C(X-ZJY-2K>B<Z+n THEN 68
1820 IF C<X-Z,Y-Z>=B<Z+1) THEN F=l
1930 GOTO 2880

1050 C(X-S,Y-S)=B':S+i):ft(X-S.Y-S)=B<s+i)
'NEXT S=GOT0 38

1100 IF Y-L+Kl OR X+L-D13 THEN 60
1110 FOR Z=6 TO L-MF C(X+Z;Y-Z»42 RHD
C( X+Z i Y-Z X >K Z+1) THEN 68

1120 IF C(X+Z,Y-Z>=B(Z+D THEN F=i
1130 GOTO 2800

1150 C(X+S/!;-3)=B(S+i):A(X+S,Y-S)=B(S+l>

'NEXT S'GOTO 158
1200 IF Y+L-1M6 OR X-L+Kl THEN 6S

1210 FOR: Z=L-1 TO 0 STEP -1 * IF C<X-Z,Y+Z

»42 ^€ CCX-2,Y+ZK>&<Z+i> THEM 68
1220 IF C<X-Z,Y+Z>=B<2+1> THEN F=i
1230 UJTO 2660

1250 UX-S/i'+S>=B<S+iVA<X-$,Y+S>=B<S+l}
^HEXT S:GOT0 88
2000 NEXT !■■ IF F>8 OR R>380 THEN 2020
2010 GOTO 68
2020 FOR S=0 TO L-l-GOTO 0*188+50

3080 POKE 559,34 = ? "TYPE WORD AND THEN H
IT RETURN11'INPUT BfcC*jD*,E$,F»*&jH*jI*
#J*.K*,L*/I1*:PQKE 559.. 0: RETURN
3815 IF 1=0 THEN A$=B$

3620. IF 1=1 THEN AS=C$

3839 IF 1=2 THEN A*=D$

3646 IF 1=3 THEN A$=€$

305S IF 1=4 THEN A$=F$

3860 IF 1=5 THEN Pfr=G$

387S IF 1=6 T*£N A$=H$

3089 IF 1=7 THEN A*-=I$

3890 IF 1=8 THEN A$=,M
3180 IF 1=9 THEN A*=K$

3118 IF 1=18 THEN A*=L$

3120 IF 1=11 THEN ftMtt

3138 RETURN

3158 POKE 559.34=? A-*.;11 TOO LONG HUST BE
NO GREATER THAN 18 LETTERS TRY ANOTHER

WORD11;:INPUT ft^POKE 559.8 = G0T0 45

SPACE SHUTTLE

Launch and Ascent to Orbit
Simulation Software for the ATARI 800"

• ••• •
Using a joystick interface, you steer the

Space Shuttle through launch and into orbit.

Not a game, but a serious simulation.

Requires 24K RAM and 1 joystick.

"ATARI is a irademark of ATARI. Inc.

Cassette OnlyS10.95 lages 12 to adult)

STARBOUND SOFTWARE
P.O. BOX 214

COCOA BEACH. FLORIDA 32931
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F~$( A( ::< ., \' ) ) .i : HE>::T 'y' : HE>::! >:: 
105 .;.. "TO :3EE At·l::;l·~ER::; F'~ES F.:ETURH KE\'''' 
HnlT Al 
11(1 LF'R ItH ' LF'~~ItiT 'FOF~ :'<=1 TO 13 , LF'RItn 

,.,.. , FOR 'l =1 TO 16 , LPRitH CHR$( C<:O< .. ","»; , 
? CHF~$( C( ~<., ''I' ) ).j : t·~>:: T "1': t··f )::r >~ 

12(1 LF'WH ,LPF.:HIT 'LF'F.:nH 'LF'F~iin ' LPRI 
HT ' HlD 
500 IF \'+L - 1>16 THEH 60 
510 FOP Z=0 TO L-l ' IF C(>V "+Z )>42 AtlO C;( 
:~.' '/+2)< > E)~ 2+1) THEt·~ 6f1 
52f) IF COVl+Z )=8( Z+ 1) THHi F=l 
53(1 GOTO 2(1(10 
550 COt, 'l+~;)=8( ~;+1 ): A(::(, 'itS )=8( S+1 ): HE>;T 
8:(;OTO 80 

600 IF \'-L +1< i THEtl 60 
61(1 FO~: Z=L-i TO 0 STEP -1 ' IF COVl -Z >:>4 
2 AIm CO·;., \'-z)<>E~: Z+\) THEtl 60 
62(1 IF c( X,'l-Z )=EQ +\) THEH F=1 
630 COTO 2000 
65~1 C( :~~.' y - ~:; )=E~:: ~:;+ 1 ) : A( :';} \'-~; )=E~~ S+ 1 ): t·.jE>::T 

S:GOTO 8~1 
700 IF >':+L- 1>13 THEt·j 60 
710 FOP Z=0 TO L-l' IF (:(:o·':+Z, \ '» 42 At·[) c( 
:~+Z,'r' )< >E.G+j) THEtl 60 
7:<''(1 IF CC~+Z .. 'l )=E:<Z+\) THHl F=1 
730 GOTO 2f)(10 
750 C( ::.~ +S .' 'l )=5'( S+ 1 ) : A( :>::+ ~:;.' 'i )=5'( S+ 1 ) : t·iE~·~T 

S' GOTO 80 
00(1 IF >H+l<1 THEtl 60 
81(1 FOR Z=L-i TO 0 STEP -1 IF CO(-Z ,\'»4 
2 AI~D CO':-Z / OO E:<Z+\) THEt'l 60 
820 IF CC~-Z ," ,')=5\z+I ;' THEt·i F=1 
830 GOTO 2000 
b'5B e:( :,~-S, "1' )::E:( ~:;+ 1 ): A( ::-::- S.' \ f )=B( S+ 1 ) : t·.jEi<T 

S'COTO ~:0 
900 IF >':+L- 1>13 OR \'+L-1>16 THEH 60 
910 For;~ Z=0 TO L -1 ' IF CO(+Z , Y+Z » 42 At·iD 
CO(+Z,'/+Z ){ >5'(2+1 ) THEH 60 
9:<''0 IF CO(+Z .. \'+Z )=8(2-"1 ) TfiEti F=1 
93(1 COTO 2000 
95(1 C( :;::+ ~; ., 'l+~; )=8( ~:;+ 1 ) : A( >{ +~; , 'l +S ) =E:( ~;+ 1 ): 
~~}:T ~;: GOTO :30 
1000 IF :":-L+1< 16 OR 'y'-L+ 1< 1 THEt·i 6~1 
1010 FOR Z=L -1 TO (l :3TEF' -1 ' IF U >(-Z , \'-Z 
)42 At'LI CC~~-Z ., \ '-2 ){ )8( 2+1 ) THEt·~ 60 
1020 IF C(:>(-Z .. \'- 2)=5\ Z+1 ) THEi·l F=1 
1030 GOTO 2~1(l(1 
105(1 C( 1~- ~; J 'i'- ~:; )=B( ~:;+ 1 ) : A( ::.~-~; I 'l-S )=E.,( :3+ 1 ) 
't.£>n ~; , COTO 811 
11(1(1 IF '/-L+1<1 OF :'<+L-1>13 THEt i 60 
1110 FO!': Z=0 TO L -1 ' IF CO(+Z,'/-2)>42 AI·iD 
CO':+Z, \'-Z )< ) 5'( Z+1) THEH 6(1 

112~1 IF C( :>;+Z , \'-Z )=8( Z+ 1) THEH F=l 
1 no COTO :<''1100 
1150 C(>::+~; J " 1}- ~; )=8( E+l ) :A( >~+~:; ., '/- S)=8( ~;+1) 
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't·£>n S' (;oTO S~j 
120~1 IF ','+L-1>16 OR >(- L+1< 1 THEti 60 
1210 FOF~ Z=L -1 TO 0 STEP -1 ' IF CO(-Z,'/+2 
)>42 f't[j C(:~-z , Y+Z )OE:(2+ 1) THEH 60 
122(1 IF CO(- Z, Y+Z )=E~: Z+1) THEt'l F=1 
123(1 GOT 0 200(1 
1:<.'50CO;-S, \'+:; )=E:< S+1 ) , Ao:: X-S,'i+S )=8( S+1 ) 
't£>n s, GOTO 80 
2000 t£i(T Z, IF F>0 OR F~ >:300 THEH 2020 
2010 GOTO 60 
202£1 FDF: :3=0 TO L - 1 'COTO Dt 100+5(1 
300£1 POKE 559 ., 34":' H T\'PE ~,jOF~D At'[; nEll H 
IT F,'ETURti" ' INPUT E:$, C$ ,O$ , E$, F$,G$, H$, 1$ 
, ...1$, K$ , l$, ttt , POKE 559 , (1 ' F:ETURti 
3015 IF 1=0 THEil A$=8l 
3020 I F 1=1 THEil A$=C$ 
303~1 I F 1=2 THEH A$=D$ 
3040 IF 1=3 THEH At=E$ 
305£1 IF 1=4 THEH A$=F$ 
306£1 I F 1=5 THEtl A$=G$ 
307[1 I F I =6 THEi~ At=Ht 
30~:(1 IF 1=7 THEi·j At=l$ 
309~1 I F 1=8 THEH At=J$ 
3WO IF 1=9 THEH A$=K$ 
311£1 IF 1=10 THEH At=l$ 
312(1 ! F I = 11 THEii A-t=t1t 
3130 FHUF~ti 
3150 POKE 559 , 34 ' ;' ift .;" TOO LONG t'1UST &'E 

t·() GREATER THAt·i 10 LETTERS TR',' At·mHER 
mRD" ; ' ItlPUT At, PC~:E 559 , 0 ' GOTO 45 © 

SPACE SHUTTLE 
Launch and Ascent to Orbit 

S imulati o n So ftwar e for th e ATAR J 800' 

***** Us in g a joys ti c k int e rf ace . yo u s t ee r t h e 
Space S huttl e th ro u g h l a u nc h a n d in to o rbit. 

No . a ga m c. but a se ri o u s sim ul a t io n . 
Requ ir cs 2 4 K RAM and I joys ti c k . 

• A TA R I i s a lT a d e m a rk 0 1 ATA RI. In c. 
C<l.!ose 1l C O nl y 510.95 lages 1 2 to adu lt } 

*- STARBOUND SOFTWARE 
P . o . BOX 21. 

COCOA BE A C H. fl O RIDA 32931 
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Review:

Screen Printer

Interface

(Version 2.0)

From

Macrotronics
David D Thornburg

Innovision

Los Altos, CA

More than anything else, I use my Atari computer

for the creation of pictures. For various reasons, it

is not enough for me to see these pictures on a TV

screen — I also need copies of them on plain paper.

Fortunately, there is an exceptionally well designed

product which makes this a very simple task. That

product is the screen primer Interface from Ma

crotronics. This program allows the user to transfer

any image from the display screen to a suitable

graphics printer with a single kevstroke. The print

ed image can (if you choose) preserve grey scales,

and can be printed in any size from a single sheet

to a poster which would cover a wall. The user can

choose among several printers (Trendcom, IDS,

Centronics, Epson), and does not need the Atari

850 interface unit. Instead of the 850, Macrotronics

provides a printer interface cable which connects

to joystick ports 3 and 4. The screen printer soft

ware comes on a disk containing DOS I. and they

also provide a copy of the utility which is compatible

with DOS 2.

The manual is clearly written and contains

many examples showing the tise oi this interface

with all language environments presently sup

ported by Atari (BASIC, Assembler, PILOT).

Setting It Up

To use the system, one first connects the printer to

the joystick ports with the cable provided and then

boots the system from the disk supplied. During

the boot process, the screen prompts the user for

information on the printer being used. Once this is

done, tiie rest of the program is loaded (the total

utility occupies less than !*K bytes) and the familiar

blue screen appears.

From this point on, the printer driver software

is tucked safely inside the computer where it re

mains to do your bidding until the computer is

turned off. Any command which sends information

to device P: will cause this information to be printed.

BASIC commands such as LPRINT behave just as

they would for an Atari printer connected through

the serial port.

While this system supports all text printing

functions, the real value of this interface package is

the power it gives as a graphics printing tool. Any

time this system is in the computer you can get a

dot-by-dot copy of the screen image by simply

typing CTRJL-P. Macrotronics has created some

default printer conditions which cause most images

to be printed quite nicely. The user has total control

over the system parameters and can change the

settings of various registers to create many different

effects.

For example, the printed image can be scaled

independently in both axes by POKEing a number

between 1 and 16 in each of two memory locations.

The default scale (16) produces a figure which fits

nicely on 8.5" wide paper. As the scale values are

decreased, the image size increases by 16/n where

n is the scale value. Wide images are printed in

multiple strips which can then be glued together.

On multiple strip printouts, each strip overlaps the

previous one by a little bit to make strip alignmenl

simple. Fhis attention to making life simple For the

user is beautiful!

In addition to using the scale variables lo make

large pictures, they can also be used to adjust for

the fact that most dot matrix printers have different

inter-dot spacings on each axis. To gel an accurate

square on the Epson MX-100, for exam pie. the

vertical scale should be set to 1 1 (with the horizontal

scale left at Hi). The result is almost perfect.

In addition to scaling, the user can select posi

tive or negative images, grey scale or black and

white, determine grey scale from either hue or

luminance data, print data which has been ■fine

scrolled," and print players and missiles.

In short, if your Atari computer can general e

it, the Macrotronics screen printer can print it.

1 use this software almosi every day. So far 1

have used it to print the illustrations lor three book

manuscripts, numerous arlic les, several large pos

ters and some custom bumper stickers.

The Only Error

Fbe only error I have uncovered is that the default

grey scale selling uses hue data rather than luminance

data, but this is just a documentation error — the

software works perfectly.

To see more examples oi printouts made with

this utility, look ai any "Friends of the Futile"

colume in COMPUTE!, or at the book Picture This.',

soon to be published by Addison Wesley.
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Review: 

Screen Printer 
Interface 
(Version 2.0) 
From 
Macrotronics 
David D Thornburg 
Innovlsion 
Los Altos. CA 
Mo re than anything e lse , I L1SC m)' Ata ri compute r 
for th e crea ti on o f piClures. For \'ari ous reasons. it 
is Ilot e llough for me to see these pictu res o n a T V 
sc reen - I a lso need copies of th em o n plai n pa per . 
Fortu llately, the re is an exce ptio nall y we ll desig ned 
product which makes thi s a "err simple task. That 
produCl is the sc ree n printe r Inte rface from Ma
crolronics. T his prog ram ;:llIo\\,s the Li seI' to tra nsfer 
any image from the di spl:t y sc reen to a suitable 
g- rap hics printer with a s ing le keystroke. T he prinl
ed image can (if )'ou choose) prese n 'e g re ), sca les. 
and can be printed in any size from it s in g le sheet 
to a posLer \\'hich \,'ou ld ( on:: r a \\'a ll. The lI ser G in 

choose a lllong scvcral prinlers (Trc lldcom. IDS. 
Centronics, EpSU Il ), and docs no t need th e Atari 
850 inte rface unit. I nstead o f th e 850 , Macrotrolli cs 
prov id es a printer illterrace cable \\'hich connects 
lojoystick ports 3 a nd 4. The screen printcr soft
wa re cO llies Oil a disk conta ining DOS I. a lld I hey 
a lso provide a copy of lhe utilil Y which is cum pal ible 
with DOS 2. 

T he manual is dea rl ), written and contains 
many examples showing the use Oflhis in ter face 
with alilanguagc c ll viron lll ellls prcsentl y sup
ported by Atari (BAS IC:. Assc mblcr. PII.OT). 

Setting It Up 
To lise the s),ste m , one lirsl O Hlllccls th e printe r to 
I he joystick pons wil It the ca blc provided and th c n 
boots th c syslcm frolll th e di sk supplied . lJuring 
th e boot p rocess, th e screen prompt s the U!'ic r for 
informatio n on the prillter being used . Once this is 
done, Ihe rcst of the progTam is loaded (I he IOlal 
ulilit y occupi es less th a ll ~{ K bytcs) alld th e fa llliliar 
blLl e sc reen appears. 

From this point Oil , th e printer dri ver sof"L,,'arc 
is lucked sare ly inside Ihe cOlllpute r where it re-

mains to do your bidding until th e com pute r is 
turned of I . An y command which sends in fo rmation 
to device P: will ca lise this in fonnat iO Il to be printed. 
BAS IC co mmands such as LPR I NT beha\'c juSi as 
they would fo r an Ata ri prinl e r conn eCled through 
the sc ri a l port. 

While thi s s),s lem suppurts a ll tex t priming 
runcli o ll s. ~h e. rea l va lue or this inl e r£~lCe packag-e is 
t~l C po\~' c r It give,s (~ s a graphics printing lOo l. All y 
tlllle tillS sys tem IS In the computer you can gel a 
dot:by-(~ () t cnpy of th e screen image by simply 
typing (. rRL-p. iVIacro tro nlcs has crea led somc 
de fault printer ~o lld .ilions \\'hich Glu se must images 
to bc pnmcd qUll c rllcel )'. Thc use r has tola l control 
o\'e ~ ' the srs te l:n paran,le lers a nd ca ll change lh e 
sellmgs o f vano us registers to crea le man v diffe re nt 
e ffects . . 
. Fo r example. the printed image can be sca led 
IIlde pendentl)' in both axes by PO KEin g a nU llibe r 
belween I a nd 16 in each ortwo me mor}, loca li o ns. 
The de fault sca le (16) prud uces a fi gure wh ich fits 
nicel y a ll 8.5" wid e pape r. As thc sca le ",d ues are 
decreased. Ihe illlages ize increases bl' 16/n where 
n is the sca le vfl lu c. \ Vid e images arc jJrillt cd ill 
Illultiplestrips which ca n Ih en be glued toge th er . 
011 multipl e strip printouts. each strip uverlaps Ih e 
previous o lle by a lillie bi lto llIake strip alio'll lllc ll t 
sim p le. This allClltioll to IIl:1kin g- liI "e s im pl~ for th e 
uscr is heau li ful ! 

III addition to lIsi ng the scale "a riah les to llIake 
large piclUres. Ih e), ca n also be used 10 adjust for 
the raci tha llll ost dutmatrix p rint crs have dirrerellt 
inler-dot spacings on eac h axis. -ro gel an accura te 
square Oil I he F.pSO (( ~ I X- I 00. Ii 'I' exa lll pic. I he 
ve rtica l sca le should he sci to 14 (w i I h til e horizoll tal 
sca le le n ,II 16). The res ult is a llllosl pe rfect. 

III adel il ion to sca ling, I he II sc r call select posi
li , 'c o r IIcga li \'c images. g rey scale o r bl;u.:k a lld 
\\'hitc. determ in e grey scale f rom e ither hllc or 
iUlllinance data , prinl dala which has been "fin c 
scroll ed." and print p laye rs a nd missiles. 
. III short. ir )I(,HII' A ta ri CO lllplHc r Gill g'cllcratt: 
It, Ihe i\f:I(TOlrOlllcs scree ll print cr G il l pr illt it. 

I usc th is so ft wa re allllosl eve )')' da y. So rar I 
!t ;l\'e uscd it to prillt th e illll stra ti o lls for three book 
IllClllu sc rip ls. IlUlllerou s articles. se \'e rallarge pos
ters a lld SO Ill C custOIll humper stickers. 

The Only Error 
The (111 )' e rro r I have Ullco\'crcd is tilat the deLtult 
grey sGlie scui Ilg L1 ses hili' data rat her til a ll IUIII;lIflllrl' 

data , but thi s isjust a dOCl llll clllatioll cr rol' - tit e 
S()I 'l\\';l re "'( Irks pcrrectl )" 

To sec Illo re exa lllpi es or print o ut s made ", it It 
tit is tI I il il )'. look , II any ''Fric nds o f I hc Ttl ri le" 
colu illc in COMPIITE!, or atlhe book Pi(/ I/)',' Th.is!, 
soon to be publi shed by Addisoll Wes ley. 
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ATARI 400/800

»**«■* PRESENTS •»«•«■
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ALTERNATE REALITY

SOFTWARE
Presents for the Atari

THE ICHING

THE ANCIENT CHINESE BOOK OF DIVINATION

• The complete texl of the world's oldest book on disk

• 40K program

• 73 disk files (155,000 bytes)

• Occupying 121 i disk sectors

• High Resolution Graphics

• Animation

• Music and Sound Effects

• Instructional text material

■ Calculates and Displays Hexagrams

• Displays Judgement, Image, Moving Lines for primary
& secondary Hexagrams

•$44.95

order from:

Alternate Reality Software

2111 W. Arapahoe Drive

Littleton, Colorado 80120

Dealer inquiries invited

Atari is a T.M. of Atari, Inc.
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INSIGHT: ATARI
Bill Wilkinson

Cupertino, CA

I have recently seen a copy of the complete De Re

Atari (by Atari's own Chris Crawford, author of

SCRAM and EASTERN FRONT, et al). Since two

out of three people I talk to say "Huh?" when I

mention the name, I have personally subtitled it

Everything You Ever Wanted to Know About the Atari

Computers But Didn't Know Enough to Ask. The book

concerns itself with foibles, tricks, innards, hard

ware, software, and everything in between: there

are even tricks using Atari BASIC (that are "ob

vious" upon discovery) which we never thought

about when we designed the thing! I must heartily

recommend that every serious Atari programmer

trade in his or her left thumb, if necessary, for a

copy of this book.

"De Re" (the insiders' appellation) is currently

being serialized in BYTE magazine (I guess Atari's

trying to impress the non-Atari world), but seeing

the book in one piece is somehow more instructive.

"De Re" is generally a fantastic resource, but it

does often assume that the reader has intimate

knowledge and understanding of the Atari Hard

ware Reference Manuals, etc. This is not a fault

(the authors forewarn the reader); and, besides, it

does leave room for columns like this. I don't intend

to duplicate material in either Atari's manuals or

"De Re", but there is bound to be some overlap. I

intend to present the "hows" and "whys" to supple

ment Atari's "whats."

I try to write this column for the programmer:

the person who knows software, but is unfamiliar

with Atari hardware and/or Atari's system level

software. If this column stretches your under

standing of the Atari and/or its software, that's

probably good. And I am constantly amazed at the

questions which beginners on the Atari come up

with; they often show "insights" to solution methods

that I wouldn't dream of. The first questions are

arriving in my mailbox. Send more!

This month's column is part three of the series

on the Atari Operating System. Next month we

will cover screen output, including graphics, to

formally end the series. I have a few ideas on what

should come next for you non-BASIC Atari users,

but I would welcome some input. Also, this month,

we begin a series which will explore the inner

workings of Atari BASIC.

Atari I/O, Part 3: Device Handlers

As we noted before, Atari's OS is actually a very

small program (approximately 700 bytes). Even so,

it is able to handle the wide variety of I/O requests

detailed in the first two parts of this series with a

surprisingly simple and consistent assembly lan

guage interface. Perhaps even more amazing is the

purity and simplicity of the OS interface to its

device handlers.

Admittedly, because of this very simplicity,

Atari's OS is sometimes slower than one would

wish (probably only noticeably so with PUT

BINARY RECORD and GET BINARY RECORD)

and the handlers must be relatively sophisticated.

But not overly so, as we will show.

The Device Handler Table

Atari OS has, in ROM, a list of the standard devices

(P:,C:,E:,S:, and K:) and the addresses thereof. So

far, so good. But notice that, for example, the disk

handler (D:) is not listed there; how does OS know

about other devices? Simple. On SYSTEM RESET,

the list is moved from ROM to RAM, and OS then

utilizes only the RAM version. To add a device,

simply tack it on to the end of the list: you need

only specify the device's name (one character) and

the address of its handler table (more on that in a

moment). To reassure you that it is this simple, let

me point out that this is exactly how the "D:" (Disk)

handler is attached when the disk is booted.

In theory, all named device handlers under

Atari OS may handle more than one physical device.

Just as the disk handler understands "Dl:" and

"D2:", so could a printer handler understand "PI:"

and "P2:". In practice, of all the standard Atari

handlers only the Disk and Serial Port handlers

can utilize the sub-device numbers. Incidentally,

Atari OS supplies a default sub-device number of

"l"if no number is given (thus"D:" becomes "Dl:").

A project for those of you with two printers (there

HTABS

.WORD

.BYTE

WORD

.BYTE

.WORD

.BYTE

.WORD

.BYTE

.WORD

.BYTE

.WORD

.BYTE

etcetera

Figure 1.
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PDEVICE

'C

CDEVICE

'E'

EDEVICE

'S'

SDEVICE

'K'

KDEVICE

0

0

0

; the Printer device

; and the address of its

driver

; the Cassette device

; the screen Editor device

; the graphics Screen

device

; the Keyboard device

; zero marks the end of

the table

; ...but there's room for

up to

; ...9 more devices
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INSIGHT: ATARI 
Bill Wi lkinson 
Cupertino, CA 

I have recently seen a copy of the complete De Re 
Atari (by Atari's own Chris Crawford, author o f 
SCRAM and EASTERN FRONT, et al). Since two 
out of three people I talk to say "Huh?" when I 
mention the name, I have personally subtitled it 
EVe1ything You EVe?" Wan ted to Know About the Atmi 
Com.puters But Didn't Know Enough to Ask. The book 
concerns itself with foibles, tricks, innards, hard
ware, software, and everything in between: there 
are even tricks using Atari BASIC (that a re "ob
vious" upon discovery) which we never thought 
about when we des igned the thing! I must heartil y 
recommend that eve ry serious Atari programmer 
trade in his or her left thumb, if necessary, for a 
copy of this book. 

"De Re" (the inside rs' ap pellation) is currently 
being serialized in BYTE magazine (I guess Atari's 
trying to impress the non-Atari world), but seeing 
the book in one piece is somehow more instructive. 
"De Re" is generally a fan tastic resource, but it 
does often ass ume that the reader has intimate 
knowledge and understanding of the Atari Hard
ware Reference Manuals, etc. This is not a fault 
(the authors forewarn the reader); and , besides, it 
does leave room for columns like this. I don' t intend 
to duplicate material in either Atari 's manuals or 
"De Re", but there is bound to be some ove rl ap. I 
intend to present the "hows" and "whys" to supple
nle nt Atari's "whats." 

I try to write this column fo r the programmer: 
the person who knows software, but is unfamiliar 
with Atari ha rd ware andlor Atari's system level 
software. If this column stretches your under
standing of the Atari andlor its software, that's 
probably good . And I am constantly amazed at the 
questions which beginners on the Atari come up 
with; they often show "insights" to solu tion methods 
that I wouldn't dream of. The first questions are 
arriving in my mailbox. Send more! 

T his month 's colu mn is part three of the series 
on the Atari Operating System. Next month we 
will cover screen output, including graphics, to 
formally end the se ries. I have a few ideas on what 
should come next for you non-BASIC Atari users, 
but I wou ld welcome some input. Also, this month , 
we begin a series which will explore the inner 
workings of Atari BASIC. 

Atarll/O, Part 3: Device Handlers 
As we noted before, Atari 's OS is acwally a very 

small program (approximately 700 bytes). Even so, 
it is able to handle the wide va riety of 110 requests 
detai led in the first two parts of this series wilh a 
surprisingl y simple and consistent assembly lan
guage inte rface. Pe rhaps even more amazing is the 
purity and simplicity of the OS interface to its 
dev ice handlers. 

Admittedl y, because of th is very simplicity, 
Atari's OS is sometimes slower than one would 
wish (probably on ly noticeably so with PUT 
BINARY RECORD and GET BINARY RECORD) 
and the handlers must be relati vely sophisticated. 
But not overly so, as we will show. 

The Device Handler Table 
Atari OS has , in ROM, a list of the standard devices 
(P: ,C :,E:,S:, and K: ) and the addresses thereof. So 
far , so good. But notice that, for example, the disk 
handler (0:) is not listed the re; how does OS know 
abo ut other devices? Simple. On SYSTEM RESET, 
the list is moved from ROM to RAM , and OS then 
utilizes on ly the RAM version. To add a device, 
simply tack it on to the end of the list: you need 
onl y specify the device's name (one cha racte r) and 
the add ress of its hand le r table (more on that in a 
moment). To reassure yo u that it is this simple, let 
me point out that this is exactly how the "0 :" (Disk) 
handler is attached when the disk is booted. 

In theory, all named device handle rs under 
Ata ri OS may handle more than o ne physica l dev ice. 
Just as the disk handler understands "0 1:" and 
"02 :" , so could a printe r handler understand "P I: " 
and "P2:". In practice, of all the sta ndard Ata ri 
handlers on ly the Disk and Seria l Port hand le rs 
can utili ze the sub-device numbers. Incidentally, 
Atari OS suppli es a default sub-device number of 
" I" if no number is given (thus " 0 :" becomes "D I :"). 
A project Fo r those of you with two printers (there 

*= $03IA 
HTABS ; the Printer device 

.WORD PDEVICE ; and the address of its 
driver 

.BYTE 'C' ; the Cassette device 

.WORD CDEV ICE 

.BYTE ' E' ; the screen Editor device 

.WORD EDEVICE 

.BYTE 'S' ; the graphics Screen 
device 

.WORD SDEVICE 

.BYTE 'K' ; the Keyboard device 

.WORD KDEVICE 

.BYTE 0 j zero marks the end of 
the table 

.WORD 0 j ... but there's room for 
upto 

.BYTE 0 j •• . 9 more devices 
et cetera 

Figure I. 



MICROWORLD, an adventure within your computer, is available

on the ATARI and the TRS-80 You are transformed into an

elect roid. and must explore the circuits o( your computer Over 80

locations and many original problems exist within the maze ol

transformers and transistors. We dare you to explore the maze of

bit cells' Each version of Microworld explores the workings of its

respective computer. Atari or TRS-80. Microworld comes with a

booklet defining terms and describing the function of the mystify

ing innerworkings of home computers Come face to face with a

staticon1 Explore the Microworld!

SATISFACTION GUARANTEED!

If for any reason you are not satisfied with our products, return

your order w.thin 14 days for a prompt and cheerful refund.

ORDERING INFORMATION

Orders are processed within five working days. Shipping and

handling charge of SI 00 will be added to all orders within the U S.

and Canada. Overseas orders please add S3.00 for air post.

Atari Microworld Atari 400 and 800

32K Cassette $19 95

Atari 400 and 800

32K Diskette S22.95

TRS-80 Microwrold TRS-80 Model I and Model III

Level II 16K Cassette .- $19.95

TRS-80 Model I and Model III

Level II 32K Diskette '. S22.95

MICROWORLD S

SHIPPING

TRS-80

CASSETTE

■ ATARI

DISKETTE

EX P. DATE

MED SYSTEMS SOFTWARE
P.O. Box 2674. Chapel Hill, NC 27514

1-800-334-5470

Fantasy for your ATARI

Ali Bata
the fcrtvj thieves

13v Stuart Smith

Guide your alter ego, Ali Baba, through the thieves mountain
den in an attempt to rescue the beautiful princess. Treasure,
magic, and great danger await you! One nr more human players

can guide up to seventeen friendly characters through the many

rooms, halls, and caves. Some characters wander around

randomly, making each adventure a little different.

ALI BABA AND THE TORTY THIEVES is written in hifih
resolution color graphics and includes music and sound effects.

Adventures can be saved to disk and resumed at a later time.
Requires 32K.

On Diskette Only - $32.95

Graphics for your ATARI

CharacterMaaic
Ri< fb,r\e U. .11 *-^Chris Hull

It's easy to create your own character sets and save them to

diskette or cassette with CHARACTER MAGIC. But this is not just

another character editor. CHARACTER MAGIC helps you use all the

character types that the Atari is capable of. including descending

characters (8 x 10 dots) and two types of five-color character

graphics not supported by Atari's Operating System. Documenta

tion includes examples of display lists that lef you use these "secret"

graphics modes. Requires 32K.

Cassette or Diskette - S29.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE

PLEASE WRITE FOR OUR CATALOG

ASK FOR QUALITY SOFTWARE products at your favorite computer store It neces
sary you may order directly from us. MasterCard and Visa cardholders may place

orders by calling us at (213) 344-6599. Or mail yourcheck or bankcard number to the

address above. California residents add 6'k sales tax. Shipping Charges' Within
North America orders must include $1.50 for shipping and handling. Outside North
America the charge lor airmail shipping and handling is S5.00. Pay in U.S. currency

SOFTW71R6
6660 Reseda Blvd . Suite 105. Reseda. Ca 95335 [213! 34-3-6599

"Indicates trademarks ol Atari

Fantasy for your AJARI 

Ali 13aba 
at1t> tl1e fort\1 tl1ieves 

By Sluan Smith 

Guide you r ."tlter c~o. Ali I~<\b."\ . Ihrou~h thc thieves mountain 
den in ."\" i' lIcmpl fa rescue thc beautiful princess. Treasure. 
ma~ic. and j!rcal dan).!c r await you! One or more hum'lI\ pl.l.yers 
can /l:uidc up 10 seventeen fr iendly charac ters throu!!h the many 
rooms. halls, IInl! caves. S o me ch;-traclcrs wa nde r around 
r.-u u lomly. mak ing cnch .1.dvc nlurc a lin le dirrerent. 

A LI BA llA AND TtH: FO RTY T HIEVES is wri llen in hi).!h 
resolution color i!raphics and includes music and sound effec ts. 
Adve ntures ca n be St"wed to disk and resumed at a later lime. 
r~cquircs 32K ' 

On Diskette Only - 532.95 

Graphics for your AJARI 
Character Magic 

Bv Chris Hull 

It's easy to creote your own chmocler sets and save them to 
d iskette Of cassette with CHARACTER MAGIC. But this is not just 
onother character editor CHARACTER MAGIC helps you use 0 11 the 
charocter types that the Alan is capable of. Including descending 
characters (8 x 10 dots) and two types of five-color choracter 
graphics not supported by Atari's Operating System. Documenta
tion Includes examples of display lists that leI you use these "secre'" 
graphics modes. Requires 32K 

Cossette or Diskette - 529.95 

FOil OUIl COMPLETE LINE OF ATARI SORWARE 
PlEASE WIlITE FOil OUIl CATALOG 

ASK FOR QUALITY SORWARE products at your layorite computer store. If neces
sary you may order directly 110m us. MasterCard and Visa cardholders may place 
orders by calling us at (213) 344-6599. Or mail your check or bankcard number to the 
address above. California residents add 6% sales tax. Shipping Charges: Wilhin 
North America orders must include 51 .50 for Shipping and handling . Outside North 
America Ihe charge for airmail shipping and handling is SS.OO. Pay in U.S. currency. 

~QUJlU1Y 
~SOFTWJlRE 

6660 Reseda Blvd . Suite lOS. Reseda. Ca 91335 

"Indicates trademarks 01 Alari 
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must be one or two of you): presumably one of them

is connected via the MacroTronics interface; if so, try

modifying the MacroTronics handler so thai "PI:"

refers to the Atari 850 interface while "P2:" refers to

the MacroTronics. It's really a fairly easy project,

presuming" you have the listings of Atari's OS (which

are available from Atari).

Rules For Writing Device Handlers

Each device which has its handler address placed

into the handler address table (above) is expected

to conform to certain rules. In particular, the driver

is expected to provide six action subroutines and

an initialization routine. (In practice, I believe the

current Atari OS only calls the initialization routines

for its own pre-defined devices. Since this may

change in future OS's and since one can force the

call to one's own initialization routine, I must rec

ommend that each driver include one, even if it

does nothing.) The address placed in the handler

address table must point to, again, another table,

the form of which is shown in Figure 2.

Notice the six addresses which must be speci

fied; and note that, in the table, one must subtract

one from each address (the "-1" simply makes

ClO'sjob easier...honest). A brief word about each

routine is in order.

The OPEN routine must perform any initiali

zation needed by the device. For many devices,

such as a printer, this may consist of simply checking

the device status to insure that it is actually present.

Since the X-register, on entry to each of these

routines, contains the IOCB number being used

for this call, the driver may examine ICAXI (via

LDA ICAX 1 ,X) and/or ICAX2 to determine the

kind of OPEN being requested. (Caution: Atari OS

preempts bits 2 and 3, $04 and $08, of ICAX 1 for

read/write access control. These bits may be exam

ined, bin should normally not be changed.)

The CLOSE routine is often even simpler. It

should "turn off the device if necessary and if

possible.

The PUTBYTE and GETBYTE routines are

just what are implied by their names: the device

handler must supply a routine to output one byte

to the device and a routine to input one byte from

the device. However, for many devices, one or the

other of these routines doesn't make sense (ever

tried to input from a printer?). In this case the

routine may simply RTS and Atari OS will supply

an error code.

The STATUS routine is intended to imple

ment a dynamic status check. Generally, if dynamic

checking is not desirable or feasible, the routine

may simply return the status value it finds in the

user's IOCB. However, it is not an error under

Atari OS to call the status routine for an unOPENed

device, so be careful.

The XIO routine does just what its name

implies: it allows the user to call any and all special

and wonderful routines that a given device handler

may choose to implement. OS does nothing to

process an XIO call except pass il to the appropriate

driver.

Note: In general, the AUXilliary bytes of each

IOCB are available to each driver. In practice, it is

best to avoid ICAX1 and ICAX2, as several BASIC

and OS commands will alter them at their will.

Note that ICAX3 through ICAX5 may be used to

pass and receive information to and from BASIC

via the NOTE and POINT commands (which are

actually special XIO commands). Finally, drivers

should not touch any other bytes in the IOCBs,

especially the first two bytes.

Notice that handlers need not be concerned

with PUT BINARY RECORD. GET TEXT

RECORD, etc.: OS performs all the needed house

keeping for these user-level commands.

HANDLER

.WORD <address ofOPEN routine>-l

.WORD < address ofCLOSE routine > -1

.WORD < address ofGETBYTE routine > -1

.WORD <address of PUTBYTE routine>-l

.WORD <address ofSTATUS routine > -1

.WORD <addressofXIOroutine>-l

JMP < address of initialization routine >

Figure 2.

Rules For Adding Things To OS

We touched on this subject last month, in the section

titled "The Easiest Way of Making Room?", but a

review and an addition are in order. Both Atari

FMS (File Manager System, otherwise known as

DOS and/or the Disk Device Driver) and the serial

port handlers follow the same scheme when they

add themselves to OS, so it is safe to assume that

this method may be considered the de facto Atari

standard. We enumerate:

1. Inspect the system MEMIX) pointer (at

$2E7, I called it LOMEM last month, which is

BASIC'S name for it).

2. Load your routine (including needed buf

fers) at the current value of MEMLO.

3. Add the size of your routine to MEMLO.

4. Store the resultant value back in MEMLO.

5. Connect your driver to OS by adding its

name and address into the handler address

table.

6. Fool OS so that if SYSTEM RESET is hit

steps 3 through 5 will be re-executed (because

SYSTEM RESET indeed resets the handler
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must be one or tWO of you): presumably one of them 
is connected via the MacroTronics interface; if so, try 
modirying the MacroTronics handler so that "PI :" 
re fe rs to the Ata ri 850 imerface while "1'2:" refers to 
the MacroTronics. It's rea ll y a f,tiriy easy projeCt, 
presuming you ha\'e the listings of Atari 's OS (w hich 
are ava ilable from Atari) . 

Rules For Writing Device Handlers 
Each dev ice which has its handle r address placed 
imo the handler address table (above) is ex pected 
to confo rm [ 0 certain rules. I n particular, the driver 
is ex pected to provide six aClion subroutines and 
an initialization romille. (I n practice, I be lieve the 
current Atari OS only calls the initialization routines 
for its own pre-defined devices. Since this may 
change in future OS's and since one can force the 
ca il lo o ne's own initiali zation rOll tine , I must rec
olll mend that each dri ver include one, even if it 
does notbing.) The address placed in the handler 
address table mUSt point to, aga in , another table, 
the form of which is shown in Figure 2. 

otice the six addresses which must be speci
fi ed ; and nOte that, in the table, one mUSt subtract 
o ne from each address (the "- I" simply makes 
CIO's job easier ... honest). A brief wo rd about each 
ro utine is in o rder. 

T he OPEN routine must pe rform an)' initiali
zation needed by the dev ice. For many devices , 
such as a printe r, this may consist of simply checking 
the dev ice status to insure that it is actuall y present. 
Since the X-register, on entry to each of these 
routines , conta ins the 10CB number bei ng used 
for this ca ll , the dri ver may examine ICAX I (v ia 
LDA ICAX I,X) and/o r ICAX2 to determine the 
kind of OPEN being requested . (Caution: Atari OS 
preempts bits 2 and 3, $04 and $08, of ICA X I for 
read/write access control. These bits may be exam
ined , but should no rmall y not be changed.) . 

The CLOSE routine is often eve t) simpler. It 
should "llIrn off' the device if necessa ry and if 
possible. 

The PUTBYTE and GET BYTE routines are 
just what are implied by their names: the device 
hand le r must suppl y a routine to OUtpUt one byte 
to the dev ice and a routine to inpu t one byte from 
the device. However, fo r many devices, o ne o r th e 
othe r of these ro utines doesn't make sense (ever 
tri ed to input from a printe r?). In this case the 
routine may simply RTS and Atari OS will supply 
an erro r code. 

The ST A T US routine is intended to imple
ment a d ynamic SlalllS check. Generall y, if d ynamic 
checking is not desirable o r feas ible, the routine 
may simply return the status va lue it finds in the 
user's IOCB. However, it is not an error under 
Ata ri OS to ca ll the Sta lUS routine for an unOPENed 

dev ice, so be ca reful. 
The XIO routine does juSt what its name 

impli es : it allo ws th e user to ca ll an)' and a ll special 
and wonderfu l routines that a given device handler 
may choose to implement. OS does noth ing to . 
process an X I 0 call except pass it to the appropriate 
driver. 

Note: In general, the AU Xilliary bytes o f each 
10CB are ava il able to each dri ve r . In practice, it is 
best to avoid ICAX I and ICAX2, as severa l BASI C 
and OS commands wi ll alter them at their will. 
Note thatlCAX3 through ICAX5 ma)' be used to 
pass and receive informatio n to and from BASIC 
via the NOTE and POI 'T commands (w hich a re 
aClUall y special XIO commands). Finall y, drivers 
should not touch any other bytes in the 10CBs, 
especiall y the first two bytes. 

Notice that handlers need not be concerned 
with PUT BI NA RY RECO RD , GET TEXT 
RECO RD, etc.: OS performs all the needed ho use
keeping for these user-level commands. 

HANDLER 

Figure 2. 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 
JMP 

<address of OPEN routine> -I 
<address of CLOSE routine> -I 
<address of GET BYTE routine >- I 
<address of PUTBYTE routine >-I 
<address of STATUS routine> -l 
<address ofXIO routine> - I 
<address of initializa tion routine> 

Rules For Adding Things To OS 
We touched on thi s subject last month , in the section 
titled "The Easiest Way o f Making Room''', but a 
review and an additio n are in o rder. Both Atari 
FMS (File Manager System, othe rwise known as 
DOS and/o r the Disk Device Driver) and the serial 
POrl handlers foll ow the same scheme when they 
add themselves to OS, so it is safe to assume that 
this method may be considered the de faCIO Atari 
standard . We enumerate: 

I. Inspect the s),stem MEMLO poinl er (at 
$2 E7 , I ca lled it LO M EM last month , which is 
BASIC's name fo r it). 
2. Load ),our routine (including needed buf
fe rs) <It the current va lue of M EM LO. 
3. Add the size of your routine to M EM LO. 
4. Store the resultant va lue bac k in MEMLO. 
5. Connect your driver to OS by adding its 
name and add ress into the handle r address 
table. 
6. Fool OS so that if SYSTEM RESET is hit 
steps 3 through 5 wi ll be re-executed (because 
SYSTEM RESET indeed resets the handler 
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address table and the value of MEMLO).

In point of fact, step 2 is the hardest of these

to accomplish. In order to load your routine at

wherever MEMLO may be pointing, you need a

relocatable (or self-relocatable) routine. Since there

is currently no assembler for the Atari which pro

duces relocatable code, this is not an easy task.

{However, [just happen to have a method which

works. But it will have to wait for a later article.)

Step 6 is accomplished by making Atari OS

think that your driver is the Disk driver for initiali

zation purposes (by "stealing" the DOSINI vector)

and then calling the Disk's initializer yourself when

steps 3 through 5 are performed. This is a fairly

simple process, but again, details must await a

future article.

Yet Another Real Live Example

I promised last month that we would present a

driver for a "peripheral" device found in every

Atari, yet not supported by any Atari device

handlers. I could have been cagey and presented a

driver for a "Null" device. (A handy thing to have,

actually: One can throw away one's output very fast
when trying to debug a program. See De Re Atari

for a simple implementation of one. Better yet, try
to write one from the information presented here

in.) Being a glutton for punishment, I undertook

to write a truly useful handler for Atari's overlooked

device: RAM memory!!

After the snickers and sarcastic comments die

down, let me point out how truly useful such a

device is to BASIC programs: program one can
"write" data to RAM and then chain to program

two, which then "reads" the same data back. Voila!

Chaining with COMMON in Atari BASIC. So
herewith the "M:" (Memory) driver, presented in
its entirety in Figure 3.

Does It Work?

Some words of caution are in order. This driver
does not perform step 6 as noted in the last section
(but it may be reinitialized via a BASIC USR call).
It does not perform self-relocation: instead it simply

locates itself above all normal low memory usage
(except the serial port drivers, which would have to

be loaded after this driver). If you assemble it your
self, you could do so at the MEMLO you find in
your normal system configuration (or you could

improve it to be self-modifying, of course).

Other caveats pertain to the handler's usage: it
uses RAM from the contents of MEMTOP ($2E5)

downward. It does not check to see if it has bumped
into BASIC'S MEMTOP ($90) and hence could
conceivably wipe out programs and/or data. To be

safe, don't write more data to the RAM than a
FRE(O) shows (and preferrably even less).

In operation, the M: driver reinitializes upon

an OPEN for write access (mode 8). A CLOSE

followed by a subsequent READ access will allow

the data to be read in the order it was written.

More cautions: don't change graphics modes be

tween writing and reading if the change would use

more memory (to be safe, simply don't change at

all). The M: will perform almost exactly as if it

were a cassette file, so the user program should be

data sensitive if necessary: the M: driver will not

itself give an error based on data contents. Note

that the data may be re-READ if desired (via CLOSE

and re-OPEN).

Installing The M: Driver

The most obvious way to install this driver (Program

I) is to type in the source and assemble it directly to

the disk. Then simply loading the object file from

DOS 2 (or OS/A +) will activate the driver and

move LOMEM as needed. You could even name

the resulting file "AUTORUN.SYS" so that it

would be automatically booted on power up.

If you don't have an assembler and/or disk,

the problem is a little more difficult. If you are

comfortable writing BASIC programs that load

assembly language data to memory, you migth use
the techniques described in last month's "Make

Room?" to reserve the required memory. Then a

simple POKEr program which uses DATA state
ments would suffice.

But the assembly listing given here is designed

for a disk system and would waste 5K bytes or so in
a cassette system. So, if you can't reassemble it and/

or write that POKEr program, you will just have to
be patient: I will try to give you a simplified BASIC
POKEr program next month.

A suggested set of BASIC programs is
presented:

Ending of Program 1:

9900 OPEN #2,8,0,"M:"

9910 PRINT#2;LEN(A$)

9920 PRINT #2; A$

9930 CLOSE #2

9940 RUN "D:PROGRAM2"

Beginning of Program 2:

100 JUNK = USR(7984)

[ to insure the M: driver is linked, in case of
RESET J

110 OPEN #4,4,0,"M:"

120 INPUT #4, SIZE

130 DIM STRING$(SIZE)

140 INPUT #4, STRING$
150 CLOSE #4

BASIC A+ users might find RPUT/RGET

and BPUT/BGET to be useful tools here instead of

PRINT and INPUT. And, of course, users of any
other language(s) might find this a handy inter-
program communications device.
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address table and the value o f MEMLO). 

In point o f fact, step 2 is the hardest o f these 
to accomplish . I n o rder to load your rouune a t 
wherever MEMLO may be pointing, you need a 
relocatable (o r self-relocatable) routine. Since there 
is currently no assembler for the Atari which pro
duces relocatable code, this is not an easy task. 
(/-I owevel' , Ijust happen to have a method which 
wo rks. But it will have to wait fo r a later arucle.) 

Step 6 is accomplished by making Atari.OS . 
think that your dri ver is the Disk dri ver for mluah
zation purposes (by "stealing" the DOSI N I vector) 
and then calling the Disk's initialize r ~ourseU when 
steps 3 through 5 are performed . TIllS IS a faIrl y 
simple process, but agam, detaIls must awaIt a 
future article. 

Yet Another Real Live Example 
I promised last month that we would present a 
driver for a "peripheral" dev ice fo und in every 
Atari, yet not supported by an y Atari device 
handlers. I could have been cagey and presented a 
dri ver for a "N ull" device. (A hand y thing to have, 
actually: One can lhrow away one's output vny fas.t 
when trying to debug a program. See De He Alan 
for a simple implementa tion o f one. Belle r yet, try 
to write one from the in fo nnalion presented here
in .) Being a glullon fo r punishment, I unde rtook 
to write a trul y useful handler for Ata ri 's ove rlooked 
device: RAM memory!! 

Afte r the snickers and sa rcastic comments die 
down, lei. me po int o ut how trul y useful such a 
device is to BAS I C programs: program one can 
"write" data to RAM and then chain to program 
two, which then "reads" the same data back. Vo ila! 
Chaining with COMMON in Ata ri BAS IC. So 
herewith the "M: " (Memory) dri ver, presented in 
its entirety in Figure 3. 

Does It Work? 
Some words o f caution a re in o rder. T his dri ve r 
does nol perform step 6 as noted in the last section 
(but it may be re initialized via a BAS IC USR ca ll ). 
It does I/ul perfo rm se lf~ re locatio n: instead it simply 
locates itself above all normal low memory usage 
(except the serial port drivers, which would have to 
be loaded after this drive r). If yo u assemble it your
self, you could do so at the MEMLO you find in 
yOUl' normal system configuration (or you could 
improve it to be se lf-modifying , of course). 

Other caveats pe rtain to the handle r's usage : it 
uses RAM from the contents o f MEMTOP ($2E5) 
downward. It does 1/0 1 check to see ifit has bumped 
into BASIC's MEMTOP ($90) and hence could 
conceivably wipe o ut programs andlor data. T o be 
sa fe, don 't write more data to the RAM than a 
FRE(O) shows (and preferrabl y even less). 

In o peration, the NI: driver re initializes upon 
an OPEN for ,,' rite access (mode 8). A CLOSE 
followed by a subsequent READ access will allow 
the data to be read in the order It was written. 
Mo re cautio ns: don't change graphics modes be
tween writing and reading if the change would use 
more memory (to be sa fe, simply don't change at 
all). The M: will pe rform almost exactl y as If It 
we re a casselle fil e, so the user program should be 
data sensitive if necessa ry: the M: dri ver will 1/01 

itself give an erro r based on data contents. Note 
that the data may be re-READ If deSIred (vIa CLOSE 
and re-O PEN). 

InstallIng The M: Driver 
The mOst obvious way to install this dri ve r (Program 
I) is to type in the SOLlrce and assemble it directl y to 
the disk. Then simply loading the object fil e from 
DOS 2 (or OS/A + ) will acti vate the dri ve r and 
move LOMEM as needed . Yo u coLlld even name 
the resulting fil e "AUTOR U .SYS" so thaI. it 
would be automaticall y booted on power LIp. 

I f you don't have an assembler andlor disk, 
the problem is a li ttle mo re difficult. If YO LI a re 
comfortable writing BASI C programs that load 
asse mbl y language dal.a to memory, you miglh li se 
the techniques described in last month 's "Make 
Room'" to rese rve the required memory. Then a 
simple PO KEI' p rogram which uses DATA state
ments \\Iould suffice. 

BLll.the asse mbl y listing given here is designed 
fo r a d isk system and would waste 5K bytes or so in 
a casselle system. So, if you can't reassemble it andl 
or wri te that POKE I' program, YO Ll will j ust have to 
be patient: I will try to give yo u a sim plified BAS IC 
PO KEI' program next month . 

A suggested set of BAS IC p rograms is 
p resented: 
Ending of Program 1: 

9900 OPEN #2,8,O,"M:" 
9910 PRINT #2; LEN (AS) 
9920 PRINT #2; AS 
9930 CLOSE #2 
9940 RUN " D:PROGRAM2" 

Beginning of Program 2: 
100 JUNK = USR( 7984) 

[to insure the M: driver is linked, in case of 
RESET J 

110 OPEN #4 ,4 ,O,"M:" 
120 INPUT #4, SIZE 
130 DIM STRING$(SIZE) 
140 INPUT #4, STRINGS 
150 CLOSE #4 

BASI C A + users might find RP UT /RGET 
and BP UT/BGET to be usefu l tools here instead of 
PRI NT and I PUT . And , o f' course, users o f any 
other language(s) might find this a handy inte r
program conllTIUniCalio ns device. 



BASIC, Parti: Why?

The first "Why?" I usually hear is

"Why not Microsoft BASIC?"

After a little probing. I find that

the question really boils down to

"Why not string arrays?" There is

no simple answer to that question,

so I hope to save myself time in

the future by pointing toward

these articles. Because I intend to

give the true and not-so-simple

answer, along with some (hope

fully) very interesting information.

Believe it or not. Atari BASIC

pretty much works the way it was

designed and specified. And

yours truly must take a large part

of the brickbats or roses you

might throw because of those

specifications. We (that is, at the

time, Shepardson Microsystems)

were just finishing the highly

successful and very powerful

Cromemco 32K Structured BASIC.

And, while a few Cromemco

users had carped about the lack

of string arrays, on the whole the

real power of the language is

extraordinarily impressive. All

this "power" probably went to our

head(s), so of course we had to

duplicate the feat for Atari.

Oops. A small problem:

Cromemco gave us 32 K bytes for

Structured BASIC; Atari gave us

10K bytes. What comes out?

Wrong question! What can stay

in?! Of course, Atari had some

ideas, loo, and the important

features that we ended up with

include (in my opinion):

Decimal Arithmetic

Long Variable Names

Long Strings (more than 255

bytes)

Flexible I/O

Reasonable Assembly

Language Interface

Syntax Check at entrh time

That last item won't be appreciated

by those of you who haven't used

a BASIC that doesn't do it, so I

will try to describe the horrors to

you: You type in a long program

which includes a line such as:

Beware as you enter the Crypts Of Terror. No one has

survived this horror. Only your unrelenting nerve and
determination will drive you deeper into the unknown.

Find what lurks in these ancient crypts!!

At last we have found an adventure with full graphics, sound and
intrigue for your ATARI 400 '800 computer.

• CRYPTS OF TERROR is the first adventure game that was

completely designed (or the Atari computers only. The graphics
are the finest available using the full potential of the Atari.

A,
ATARI

Atari 800/400 16K requires joysticks.
Payment: Personal Checks - allow three weeks for check

to clear.
American Express, VISA, MasterCard - include all numbers on

card. Please include phone number with all orders.
Orders from USA $29.95 (US funds)
Orders from Canada $39.95 (Canadian funds)

Plus $2.00 for shipping.

Ontario residents add 7% R.S.T.
Check your local computer dealer for Crypts Of Terror.

Dealer inquiries encouraged.
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SOFTWARE

PH. 1-416-961-2760

1560YongeSt.

P.O. Box 10

Toronto

Ontario Canada
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BASIC, Part 1: Why? 
T he first "Why'" I usuall y hear is 
"Wh y nOl Microsoft BASIC'" 
After a liLLie probing, I find that 
the question rca ll y boils down to 
"Why not string a rrays?" There is 
no simple answe r lO LhaL question, 
so I hope to save myself time in 
the future by po illling toward 
these articles. Because I intend to 
give the true and not-so-simple 
answer, a long with some (hope
fu lly) ve ry illleresting information. 

Believe it o r not, Atari BASI C 
pre ll)' much works the way it was 
des igned and specified. And 
yours tru ly must take a large part 
of the brickbats or roses )' OU 

might throw because of those 
specifications. We (that is, at the 
time, Shepardson Microsystems) 
were just fini shing the high ly 
success ful and very powerful 
Cromemco 32 K Structured BASI C. 
And , while a few Cromemco 
use rs had ca rped abo ut the lack 
o f strin g a rra ys, o n the whole th e 
rea l powe r o f the language is 
extraordinaril y impressive. All 
this "power" probably went to our 
head(s), so o f course we had to 
d uplicate the feat for Atari . 

Oops. A small problem: 
Cro memco gave us 32K bytes for 
Structured BAS IC; Atari gave us 
10K bytes. What comes out? 
Wrong question! What can stay 
in ?! Of course, Ata ri had some 
ideas, too, and the importa lll 
features that we ended up with 
include (in my opinion): 

Decimal Arithmetic 
Long Variable Names 
Long Strings (more than 255 

bytes) 
Flex ible 110 
Reasonable Assembl y 

Language Illlerface 
Synl ax Check at entrh time 

That last item won't be appreciated 
by those of you who haven't used 
a BAS IC that doesn't do it, so I 
wi ll try to describe the horrors to 
you : Yo u type in a long p rogram 
which includes a line such as : 

Beware as you enter the Crypts Of Terror. No one has 
survived th is horror. Only your unrelenting nerve and 
determination will drive you deeper into the unknown . 

Find what lurks in these ancient crypts!! 
At last we have found an adventure with full graphics, sound and 
intrigue for your ATARI400/800 computer. 

• CRYPTS OF TERROR is the first adventure game that was 
completely designed for the Atari computers only. The graphics 
are the finest available using the full potential of the Atari. 
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ATARI 400/800 TECHNICAL USER NOTES
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powers of the ATARI computer system. Includes

detailed information of the hardware (including

schematics) as well as the Operating System.

Cat No. 3141 $27.00
AN INVITATION TO PROGRAMMING 2

Learn how to write programs in BASIC. These

lessons cover library functions, FOR...NEXT loops,

subroutines, and READ, DATA, DIMension, PEEK

and POKE statements. They also cover flow charting

and programming structure. Includes two cassettes
and a workbook.

Cat No. 3250 8K, Cass. $24.95

AN INVITATION TO PROGRAMMING 3:

SOUND & GRAPHICS

The sound cassette covers simple music theory and

ATARI BASIC commands for setting the sound

registers to the desired pitch, purity, and loudness

levels. The Graphics cassette teaches you to use the

color registers, the graphics characters, the SET-

COLOR and POSITION statements, and graphics

modes 0 through 5. Includes two cassettes and a
workbook.

Cat No. 3251 8K, cass. $24.95
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manuever your sights in any direction with simple one
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3034 IF SYSTEMERROR THEN

PINT "Bad Disk Drive":

GOTO 4090

Did you catch it? It says 'PINT'

where it should say 'PRINT'.

Most microcomputer BASICs will

happily gulp that line in with nary

a burp. Now, 13 months later,

when that dreaded 'systemerror'

actually occurs, your user (who

lives in Hong Kong, naturally)

sees the helpful message

***SYNTAX ERROR at LINE 3037

When you have fathomed the

implications of that, calm your

nerves so we can continue.

Needless to say, we were

more than happy to include the

Syntax Check feature. However,

this inclusion had implications

that rippled throughout the rest

of the design of BASIC. First, you

don't get something for nothing:

such syntax checking uses memory,

perhaps one to two kilobytes.

Second, pre-syntaxing implies

that the user program will be

"tokenized": that is, the user's

source will be converted into

internal tokens for ease of execu

tion and efficiency. Even Micro

soft. BASICs tokenize the key

words of the language; Atari

BASIC tokenizes everything:

keywords, variables, constants,

operators, etc. Thirdly, the deci

sion to have strings longer than

255 characters (coupled with the

tight memory requirements)

simply precluded any implemen

tation of string arrays. (In fact, I

do not know of any small-machine

BASIC that supports string arrays

with elements longer than 255

characters.)

Before perusing some quickie

programs to show the effects of

tokenizing, I should like to give

some credit where it is due.

Though I participated in the

specifications for Atari BASIC, I

had little to do with the actual

implementation. More history:

Atari asked us (in September,

1978) to bid on producing a cus

tom "consumer-oriented" BASIC

FREE SHIPPING FREE SHIPPING FREE SHIPPING 

JI\. c:J::iL JI\. 
GOES NATIONAL!!! 

HW ELECTRONICS-THE #1 SOURCE FOR 
QUALITY ATARI PRODUCTS! 

ATARI 400 / 800 TECHNICAL USER NOTES 
A MUST for anyone wishing to delve into the 

powers of the ATARI computer system. Includes 
detailed information of the hardware (including 
schematics) as well as the Operating System. 
Cat No. 3141 $27.00 

AN INVITATION TO PROGRAMMING 2 
Learn how to write programs in BASIC. These 

lessons cover library functions. FOR ... NEXT loops, 
subroutines, and READ. DATA, DIMension , PEEK 
and POKE' statements. They also cover Dow charting 
and programming structure . Includes two cassettes 
and a workbook. 
Cat No. 3250 8K, Casso $24.95 
AN INVITATION TO PROGRAMMING 3: 
SOUND & GRAPHICS 

The sound cassette covers simple music theory and 
ATARI BASIC commands for setting the sound 
registers to the desired pitch, purity, and loudness 
levels. The Graphics cassette teaches you to use the 
color registers. the graphics characters. the SET· 
COLOR and POSITION statements, and graphics 
modes 0 through 5. Includes two cassettes and a 
workbook. 
Cat No. 3251 8K. casso $24.95 
LE STICK by DATASOFT 
The joystick of the future . Internal motion detectors 
manuever your sights in any direction with ~imple one 
handed movements. The large pushbutton provides a 
quick response to your firing commands. 
Cat No. 2925 

EASTERN FRONT 
$39.95 

EASTERN FRONT simulates Operation 
Barbarossa. the German invasion of Russia during 
World War II. The use of intricate art ificial intelligence 
routines and high. resolution, smooth-scrolling terrain 
maps eliminate the usual drudgery of playing 
wargames. To top it off, multiprocessing permits 
simultaneous moves by both you and the computer. 
Cat No. 3294 16K. casso $26.95 
Cat No. 3295 32K, disk $29.95 

HOW TO ORDER 
Mention this ad and WE PAY SHIPPING (UPS 

ground-USA). Call or write. Pay by check, M/ C. Visa, 
or COD (add S1.40 for COD). 
Offer expires Feb. 1. 1982. 

19511 Business Center Dr. Dept. 61 
Northridge, CA 91324 

(800) 423·5387 (213) 886·9200 

3034 IF SYSTEM ERROR THEN 
PINT " Bad Disk Drive": 
GOT04090 

Did you catch it? It says 'PINT' 
where it should say ' PRINT'. 
Most microcomputer BASICs will 
happily gulp that line in with nary 
a burp. Now, 13 months later, 
when that dreaded 'systemer ro r' 
actually occurs, your user (who 
lives in Hong Kong, natura lly) 
sees the helpful message 

"'SYNTAX ERROR at LINE 3037 

When you have fathomed the 
implications of that, calm your 
nerves so we can continue. 

eed less to say, we were 
more than happy to include the 
Syntax Check fealLlre. However, 
this inclusion had implications 
that rippled throughout the rest 
of th e d esign of BASIC. First, you 
don 't get something lor nothing: 
such syntax checking uses memory, 
perhaps one to two kilobytes. 
Second, pre-syntax ing implies 
tha t th e user program will be 
''tokenized '': that is, the use r 's 
source wi ll be converted into 
internal tokens for ease of execu
tion a nd efficiency. Even Micro
soft BASICs toke ni ze the key
words of th e lang uage; Atari 
BASIC tokenizes everything: 
keywords , variables, constants, 
operators, e tc. Thirdly, the deci
sio n to have strings longer than 
255 characte rs (co upled with the 
tight memory requirements) 
simply precluded a ny implemen
tation of string arrays . (In fact, I 
do not know of allY sma ll-machine 
BASI C that suppo rts string arrays 
with elements longe r than 255 
characters .) 

Before perusing some quickie 
programs to show the effects of 
token izing, I sho uld like to g ive 
some c redit where it is due. 
Though I participated in th e 
specifications for Atari BASI C, I 
had lillie to do with the actual 
implementation. More history: 
Atari as ked us (in September, 
1978) to bid on prod ucing a cus
tom "consumer-oriented" BASIC 



for them. Sometime in October, the specifications

were finalized and Paul Laughton and Kathleen

O'Brien (with a very little help from three more of

us) began to work in earnest. The contract called

for delivery by April 6, 1979, and included delivery

of a File Manager System (DOS I). Atari planned

to take an early, 8K Microsoft BASIC to the Con

sumer Electronics Show {in Las Vegas) in January,

1979, and then switch later. The actual purchase

order took a while to get through Atari's red tape,

and the final version thereof is dated 12/28/78 —

about one week after both BASIC and DOS were

delivered to Atari! Atari took Atari BASIC to CES.

Investigating BASIC'S Tokens

There are three fundamental types of tokens in

Atari BASIC, each of which occupies exactly one-

byte of RAM memory, with only two special cases.

The token types are statement name tokens, oper

ator name tokens (which include function names

and some other miscellany), and variable name

tokens. The special cases are numeric and string

constants, which begin with an operator name

token, but are followed by the actual value of the

constant.

Statement name tokens can only occur as the

first item of a statement and, thus, have their own

keyword and tokenizing table. In theory. Atari

BASIC'S structure could support up to 256 types

of statements. Variable name tokens and operator

name tokens are intermixed throughout the rest of

a statement and are distinguished by the state of

their upper bit: variable name tokens have their

upper bit on, operators don't.

A few of the statement types are also special

cased in that they are not followed by operator and

variable tokens. These special cases include the

— ALL ATARI1" HARDWARE 15%-25% ill
■i*; OFF LIST PRICE /l\
"" ~ OUR PRICE SAVE

Atari 400 w/16K $320 20%
Atari 800 w/16K $810 25%
Atari 410 cassette $67 25%
Atari 810 disk drive 5480 20%

ATARI® ACCESSORIES 10%-20% OFF LIST PRICE

8K Memory Board $45 10%
16K Memory Board $80 20%
Joysticks (pair) $17 15%
Paddles (pair) $17 15%

To order Call 617964 3080 PIUS 10%-20% OFF
;/JS; Ask for man «der. or write ALL ATARI" SOFTWARE

"$-W The Bit Bucket also 3rd party hardware
,&^ 135S Washington Street (lit 16) AND SOFTWARE AT

<■/ r^rS"*02165 comparable savings

A Revolutionary Concept In Software

For The ATARI* 400 and 800 Computers

%he Interactive Storybook
Sammy The Sea Serpent

A Storybook Program For Children Ages 4 to 7.

Sammy The Sea Serpent

is the story of an imaginery sea creature who

is lost and trying to find his way home. The

story is read aloud to your child by a

professional actress. While the tale is being

told, the child uses the joystick to help Sammy

out of some tight spots.

The A side of the cassette contains the

interactive story: the B side contains games

that the child plays with Sammy.

The program uses voice, sound effects, music,

color and mixed graphics.

Sammy The Sea Serpent

can be used with either the ATARI 400 or 800

and requires 16K. It is available in cassette

format only. Price is $ 16.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design, lnc/1 1 ldar Court Greenwich. CT 06830
203-661-8799

ATARI is the registered trademark of ATARI. Inc.

TRS-SO

COLOR

TRS-8O

s o

FROM:SEBREE
456 Granite Avenue, Monrovia,

ATARI 800 ltr lio. 40K Preferred.;:/GRAPHICS EDITOR1"'''. NO*, both 2-D and 3-D
scenes can be designed Mitfl i JOYSTICK, and then saved to disk11" ThesE scenes
an then be loaded in later to be edited before you save it again under anotner

iame" fill of this can be done using ANt graphics ■ode1" But that's not all'"
ou can save entire screens OR just individual nages in 2-D OR 3-D" Vou have
the option of giving the fie* scenes different file names, a MENU of disk files
s shown on the screen as you choose the file nane. A 'HELP' option is included
sould you have trouble with ANY operation. If you decide to use the 3-D option,
,ou iay change the 3-D vien(si of the object(s) on the screen. Uses Player-Mis
sile Graphics for the 'cursor'. POWERFUL, AND HELL DOCUMENTED" Disk version is
recoiiended I—add (5.00--I. H'5 Prograis. ONLY $29.95 til.50 pfch. on Cassette.

ATftRI QOO

XTENDED

POCKET COMPUTER
V w Z5 F£ ET^ r f

Calif.

I NG

91016

COLOR COMPUTER EXTENDED BflSI»»3-D C.C. GRAPHICS PftCKflGE1 '«< NDN, you can get
our popular 3-D Graphics Package for your Color Coiputer" Design your own cra-
jhics hith a Joystick and view these images from any anqle you want"1 Software
selectable screen resolutions, Colors, Viewing angles, flotation, object erase f.
replacement, mde-anqle or telephoto views, along with ALL cf the required 3-D
operations to change viewers location.fl/listings'OHLV «24.9S+*I.S0 pHi.cassette

FLIGHT SIHULATOfUfieq. 24K ATARI or Ibk. TRS-80 CDL.CMP.A Graphic Flight siiuU-
tor for 1 plaver. You have to take-off i navigate to the tied airport -watching
obsticles" Then attempt to land at the airport- if vou have enough fuel' Great
graphics' Different difficulty levels.Requires one joystick.Only-fl7.95 ^&h

■TRIP TO JUPITER SPACE ADVENTURE'-. Reg. 24k ATARI or 16K COLOR COMPUTER. Launch
your space craft from Earth i get on a trajectory to JUPITER1 Obsticles to nav
igate through! Land on JUPITER and re-launch your cra+t & bring it to orbit and
re-cennect with the Mothercraft and head back to Earth" QNL'r-ilS.'rfS * J.95 pt

'/3-D RED BARON DOGFIGHT/ FLIGHT SIMULATORS Reg.14* ATARI or Ibk C.CMP. NOW yo
can play this exciting 3-D simulation -'name on both computers' Done in HI -RES'
You are in pursuit of the famed RED BARON, and catching up to him. If you don
shoot him down soon, his tail gunner starts shooting at you'- Out-nt-the coctpi

vie*, w/ALTIMETER, RADAR, BANKING METER, i NUMBER OF WINS. 0n]y-*l(..95 +.95 pfe

IRS-BO POCKET COPIPUTEP: ^WJHPUS ADVENTURE1-.'- Now you can pin our popular NLJHPU
na»e on /our F.C. Hi th A 4 page manual and listing, on cassette-*?.95 +.95 pi
Pa-, b( Check or Money Order ipreHered).Fonegn-U.S.tunds 0SL>.CftL.i7. sales.ta

for them. Some time in O ctober, th e specifica tio ns 
we re fina li zed and Pa ul La ug hto n and Kathleen 
O'Brie n (with a very littlc help from th ree mo re of 
us) began to work in ea rn es l. T he COntract ca lled 
for d e li very by April 6, 1979, and included del ivery 
of a Fil e Manage r System (DOS I). Atari planned 
to take a n ea rl y, 8 K Mic rosoft BASI C to the Con
sume r Electronics Show (in Las Vegas) in.l a nua r y, 
1979, and th e n switch later. The actua l purchase 
orde r took a whil e to ge t through Atari's red tape, 
and th e fin a l versio n th e reof is dated 12/28178-
a bout o ne week afll'" both BAS IC and DOS were 
d e li ve red to Atari! Atari took Ata ri BAS IC to C ES. 

Invesllgatlng BASIC's Tokens 

T h e re are three fundam e n tal types of tokens in 
Atari BAS IC, eac h of which occup ies exact ly o ne 
byte of RAM m e m o ry, with on ly two specia l cases. 
The token types a re statement nalTle toke ns, o per
,HOI' Il ame tokens (w hich include fun ction names 
and some othe r miscella n y), and variable name 
to ke ns. T he special cases a re n ume ri c and strin g 
constan ts, which begin with an ope rato r name 
token , b ut are fo ll owed by the actua l va lue of the 
co nSta nt. 

State ment fl ame tokens can u1IIy occur as the 
first ite m o f a sta te m ent a nd , thus, have the ir own 
keyword and to kcn izi ng table. In theory, Atari 
BASI C's str uctLIrc co uld support up to 256 types 
o f statements. Variable name tokens and operato r 
na me Lo kens a re inte rmi xed throughout th e res t of 
a statement a nd are distingu ished by the state o f 
th e ir u ppc r bit: variablc name tokc ns havc the ir 
upper b it o n , operators do n 'l. 

A few of th e statement types a re a lso specia l 
cased in that th ey a re not foll o wed by o pe rato r and 
var iable toke ns. These spccial cases includc th c 

6-' All ATARI ® HARDWARE 15%-25% )1' 
.~. OFF LIST PRICE " 

OI..JI PRICE SAVE 
Alari 400 w/ 16K . $320 20% 
Atari 800 w/ 16K. . . . . . . .. . . . . .. $810 25% 
Atari 410 cassene .......... ... $ 67 25% 
Alari 810 disk drove. . .. ... .. ... $480 20% 

ATARI ® ACCESSORIES 10%-20% OFF LIST PRICE 
8K Memory Board .. . . $45 10% 
16K Memory Board ............ $80 20% 
joysticks (pair) ............ .. .. $ 17 15% 
Paddles (pair) ........ ... $17 15% 

Pl.US 10%-20% OFF 
ALl ATARI® SOFlWARE 
AlSO 3'0 PARTY HARDWARE 
AND SOFlWARE AT 
COMPARABLE SAVINGS 

A Revolutionary Concept In Software 
For The AT ARlo 400 and 800 Computers 

rhe VlrtterGttive Storyboolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy The Sea Serpent 
is the story of an imagine'Y sea creature who 
is lost and trying to find his way home. The 

story is read aloud to your child by a 
professional actress. While the tale is being 

told. the child uses the joystick to help Sammy 
out of some tight spots. 

The A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy. 

The prog ram uses voice, sound effects, music, 
color and mixed graphics. 

Sammy The Sea Serpent 
can be used with ei ther the AT ARI 400 or 800 

and requires 16K. It is ava ilable in cassette 
fo rmat only. Price is $16.95 plus $2.00 

shipping and handling. 

Also available at fine computer stores. 

Program Design. Inc./ 11 Idar Court Greenwich. CT 06830 
203·661·8799 

ATARI is the registered trademark of ATAR!. Inc. 

ATARI BOO SDFTWARE~ ! 

TRS-BO EXTENDED BASIC 
COLOR COMPUTER SOF T WARE 

TRS - BO 
S 0 F 

FROM=SEBREE'S COMPUTING 
456 Granite Avenue, Monrovia, Ca lif.~ 91016 

AlAR I 800 let, li n . 401: Preferr ed . )}J6RAPH1CS ED ITOR " !«( HO" battl 2-D and J-& 
scenes ran bf designed .lIth Ii JOYSTiCK , . nd th en sn ed to d lSil ~11 Th ese s c en e~ 
can then be lo~ded In l ater to bi' edited before you save I t again under another 
:l al e II All of thi 5 (in be done US I fig ANY gr aphi cs l ode' r I But tha t' 5 not all !! I 
Vou can sa'll' enti re SCrl.'l'flS OR Just Ind IVidua l I.ages In 2-0 OR 3-D" You lIa'l l' 
the option of gi ving the flU 5(l.'nl.'S dlffl.'rl.'nt hll.' nalrS, i KENU 01 d15~ 11 11.'5 
IS sho lln on thl.' sc r l.'~n as yOIl choos~ thl.' II II.' nail.' . A 'HELP ' option IS In clllded 
sould you h.Jvl.' troubll.' IIlt h ANY Opl.'fatlon. If you decide to U51.' the 3-D option . 
you u y (hngl.' the 3-D Vll.'w is) of th l.' ODJI.'Ct\S) on th l.' screen . Uses Pl a ~' ef-lIi5-
sil l' Graphics for th l.' ' cur sor'. POIi E~FUL , AND IiELl DOCUIIEHTED " Di sk vI.'rS1on 15 
recon ended (--add 15.00--), Ii t5 Progra l s. ONLY 129.95 t11,5Q pith. on Cassett l'. 

COLOR COIIPUHR EXTEN DED BASIC » )J-D LL GRAPHICS PACr.AGE" «(( NOIt , you can get 
our popu lar 3-D Sriphlcs Padigl.' for your Color Coaputl.'r " Ol.'sign yOll r olin ~ri
phlcs II lth i Joystld and VI!" thl'sl.' lugl.'S frOI any angll' you lIant '" SOft MU ~ 
se ll.'ctab l l.' Hfl.'en resolubons! Colors, vl ell ln1 ing les, Rot.atlon, obJl.'ct I.'r.asl.' 
replacl.'ll.'nt lu dl.'-anqle or te ephoto Vi ews , 01 on~ IIlth ALL of the requi red 3-D 
operati ons io chilnge viewl.'rs 10callon. lI /ll st!ngs .ONLY S2~. 95 t'I.S0 p'h.cassett -------------------------------------------------------------------------------
}FLlSHT SmILA TOR(Req. 241: AfARI or IbK lRS-SO COl.C"P .A Sr ilrhl C Flight su uh 
tor for I phyer . rou h.ave to hh·-olf It navig ate to thl.' nl.'t ai rport -M.a tch ln! 
obsticl es" Then itt eaft to land at the .Irpor t- if you have enough fuel ' Sr~iI 
grilph lcs' Diff erent dl f lC lllty leve ls. Rl.'qui res one JoysticLOnly- tl 1.95 t. 9Splth 

; TRIP TO JUPITER SPACE AOVENIURE' { Req. 241': Al AR I or Ib~ COLOR CO II PUlER. launch 
your sr.acl.' craft frOI Eir th It get on a tU)l'ctory to JUPI TER ' Obstlclps to nil v 
igate htough~ land on JUP ITER and re- launch your craft It bflng It to orbit and 
r l.'-(onnpct Idt h the lIothetcraft and head bac ~ to Eir th!' ONLY-t1S.9S t 1. 95 p~ 

>l-D RED BARON DOGFI6HT! FLIGHT SIIIUlATOR! { RpQ ,lb~ AlARI or Ibk c.e ll f'. NOW I' 
can play thiS ucltlng 3-0 suul ati on Igue on both COl putPtS' Oonl.' In HI-RE !' 
You are In pursuit of the faud RED 8ARON, and catchi ng up to hll . II you don't 
sho[lt hJl dO lln soon. hiS till gllnner starts shooting at YOIl " Ou t-oi-the codplt 
Vie" •• /ALTI HEfER. RADAR . B~H r. IN S liEfER, 1 NU"BER OF IIINS. Only- II &. 95 +.95 ~&h 

fRS-SO POCKET COIlf'UlER >ilWHPUS AOVENlURE '{( No. yOU can p la~ ou r popul ar IiUIIP US 
g,;"e on your P.e. lil th A 4 pige aanual and listing on cassett e--S7,95 +, 95 p~h 
Pa ,) b Ched or lIon l.'Y Order { r l.'ff er l.'d J. Forle n-U.S- funds O,~lV .CAL.bI sal l.'s. ta~ 
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DON'T ASK PRESENTS: A f) I I H| f~

Aolct
For the ATARI 400/800

Match wits with your computer in an insult

war! With ABUSE your computer becomes a

slightly demented, smart-aleck insult-exchanger.

• Millions of different insults.

• Understands and responds to user input.

• Hybrid BASIC/machine language program.

• Game feature: become a Master ofABUSE.

• Many surprises to discover.

Release your aggressions! Inflict ABUSE on

anyone who's got it coming!

REQUIRES 40K RAM AND

BASIC CARTRIDGE

Dealer inquiries welcome

Available soon Tor the Apple II

At your computer store or send $19.95 + $2.00 handling to:

DON'T ASK - 2265 Westwood Blvd. B-150 - Los Angeles, CA 90064 - (213) 397-8811

Calif, residents add 6^. salt's tax.

ATARI is 3 tiademaik ol ATARI INC

APPLE is 3 trademark ot APPLE COMPUTER. IMC

obvious RF.M and DATA and the not-so-obvious

ERROR (the statement name given to lines con

taining a syntax error).

Since each variable is reduced to a single byte

(with its upper bit set), there are a maximum of

128 different variable names per program. There

is the further implication that BASIC must re

member the association of name to token in order

to LIST your program back to you. The actual

ATASCII names are stored in the "Variable Name

Table," and we investigated its structure in COM

PUTE! # 17 under the heading of "VARI ABLE,

VARIBLE, VARABLE." (Briefly, the names are

simply stored one after the other, witli the upper

bit of the last character of each name turned on.)

The statement and operator names are ob

viously predefined in the BASIC ROM cartridge,

and we offer herewith a program (Program 2)

which prints out the token numbers and corre

sponding keywords. When you run the program,

you will notice that some operators (especially the

left parenthesis) appear to be repeated. They are.

We will find out why next month.

Program 1.

A ssMple device driver for Atari's OS
~ - genera 1 re^a r I':, s - -

0000 -*-" u ^ ♦ PAGE "--■- general repisrks
loin * t; '■ * * * + *c * * e * * * * * * * * <■ ■> * * * * -i * - *

10 20

103 0

10^0

1050

0 6 0

1 0 7 0

1.0 8 0 I

1-090; f o r j a n u a r y f 1982, C 0 M P UTE!
L10 0 J

The "MJ" driver

Using Me»ory bs a d&vic&

Inc l u d e s i n ^ 1311 a t i o n p r o <■< r a m

Written by Bill Wilkinson

DON'T ASK PRESENTS: 

A~USE 
For the ATAHI 400/800 

Match wits with your computer in an insult 
war! With ABUSE your computer becomes a 
slight ly deme nted, smart·aleck insult·exchanger. 

• Millions of different insuit s. 
• Understands and responds to user input. 
• Hybrid BASiC/machine ianguage program. 
• Game feature: become a Master of ABUSE. 

• Many surprises to discover. 
Release your aggressions! Inflict ABUSE on 
anyone who's got it coming! 

REQUIRES 40K RAM AND 
BASIC CARTRIDGE 
DealeI' inquiries welcome 

AVililnblc soon rm' the Apple II 

At your com pute r s tore or send $19.95 + 52. 00 handling to: 
DON'T ASK - 2265 Westwood Blvd. B-150 - Los Angeles, CA 90064 - (213) 397-8811 
Calif. res idents add 6S SOl lns 111)( , 

obvious REM and DATA and the nOL-so-obvious 
ERROR (the SLaLemenL name given LO lines con
taining a syntax e rror). 

Since each variable is reduced to a sing le byLe 
(wiLh iLs upper bit seL), Lh ere a re a maximum of 
128 differenL variable names pe r program. There 
is the furthe r implica Lio n Lh aL BASIC mUSL re
melnber lh e associalion of name to Loken in o rder 
to LIST your program back to you . The aCLual 
ATASCI I names are stored in the "Variable 'a me 
Table." a nd we invesLiga ted iLs sLrucl.llre in COM
PUTE! # I 7 under the head ing of ·'VARIABlE, 

Program I. 

A saMp l e dev ice driver fOT' Ata ri 's as 
- - - g e ner a l reM a rk s 

AlAR! ,5 ~ I'ildema,' 01 ATAAI !NC 
APPLE;$ ~ !/adffTIil,k 01 APPlE COMPlJIER, !NC 

V AR I Bll, V ARABLE." (Briefl y, the names a re 
simply sto red o ne afLer the oLher, wiLh the upper 
biL of the lasL characLe r of each name turned on.) 

The SLaLe ment and o pera tor names are ob
viousl), predefi ned in the BASI C ROM cartridge, 
a nd we ofTer herewi Lh a program (Program 2) 
which prims out the to ke n numbers and corre
spond ing keyword s. When you run the program, 
YOll will nOLice thaL some operators (especiall y the 
lefL paremhesis) a ppea r to be repeaLed. They are . 
We will find uuL wh ), next momh. 

0000 1000 
1010 
1020 
:1.0 :3 0 
10'10 
1050 
10 60 
10 7 0 
:l.O BO 
:1.0 9 0 
:1.100 
:1.1:1.0 

tPAGE " general T' e f' .... ar i-:. s . ___ " 

ttt t .ttt tt •• ••• t.t • • t.t t ••••• t . 
t t tt t f 't~ttt t tt'tt'~'tttt t t ' t " 

ThE- 11M ! " dT' ivt:~T' 
lJ s il1 9 MeMOT' ~ a~i a devi(~ e 

I ncl ud e s in s tallation pT' ogr a M 

Written b~ Bill Wil l~i ~ s o rl 
for Ja nlJ ar~, 1982, C{)MF>U 'rE! 

.t.ttt.t • • ~ ..... .. t~ •• t •• t . tttt . 
tttt t ' i ~tt t t' t t t ~'ti t ttt t "t't' 



128 COMPUTE! January. 1982. Issue 20

1 1 2 0 t

1130 \ EQUATES INTO ATARI'S OS, ETC,

i140 ;

034A 1150 ICAUX1 « *34A J The AUX1 byte of 10 CB

116 o ;

0 0 09 1170 DPQUT = 8 J Mode B is OPEN for OUTPUT

1180 ;

02E7 1190 MEMLG ;::: $2E7 J pointer to battow of free RAM

02E5 1200 MEMTOP ■ *2E5 ; pointer to top of free RAM

1210 I

0OE0 122 0 FR1 = $E0 J Fltg Ft Register 1, scratch

123 0 I

00 01. 124 0 STATUSOK = 1 J I/O was good

0088 125 0 STATUSEOF - $88 J reached an end-of-file

1.26 0 J

031A 127 0 HATABS - $3:1.A

128 0 J

0100 1290 HIGH = $100 J divisor for high byte

OOFFr 130 0 LOW = $FF J M3sk for low byte

13:1.0 ;

A 53MP1 e devi ce driver f ar Atar .i. ' s (!)S

The installst ion routi11e

0 0 0 0 13 2 0 « P A G E "'' I' h e :i. n S t a 1131 j. o n r o u t i n e "

133 0 J

000 0 1340 *= *1FOO

1350 * This first routine is siMply

13 6 0 ? '..I s e d to c on n e c t t he ci r i v e r

137 0 J to Atari ' s handler address

1380 I table*

139 0 I

140 0 LOADflNDGO

1F00 A200 1410 LDX #0 ; We beyin at start of table

1420 SEARCHING

1F 0 2 BD1A 0 3 14 3 0 I... D A hi A T A B S t X t C h e c I'- d B v i t:- e i"i a m e

1F05 FOOA 1440 BEQ EMPTYFDUND J Found last one

IF07 C94D 1450 CMP #'M ' t Already have til ?

1F 0 9 F (11A 1460 B EQ MIN S T A L L E D I Y e s t d o n ' t r e i i"i s t a 11

1F0B E8 1470 INX

1F0C E8 1480 INX

1F0D E8 1490 INX J Point to next entry

1F0E D0F2 150 0 BNE SEARCHING J and keep looking

IF10 6 0 1510 RTS J Huh? Impossible!!!

152 0 J

153 0 ; We found the current end of the

1540 J tab 1 e ♦ ♦ • s a e;■; t e n d i t ♦

155 0 J

1.56 0 EMPTYFOUND

1F11 A94D 1570 LDA #'M ' J Our device r.3Me, "M:M

1F13 9D1A0 3 1580 STA HATABB,X J is first byte of entry

IF 16 A93B 1590 LDA #MDRIMER&LOW
IF 18 9D1B0 3 160 0 STA HATABS+ltX ', LSB of driver addr

1F1B A91F 161 0 I- D A * M D RI y E R/ H1G H
1F1D 9D1C03 1620 STA HATABS+2>X I and MSB of addr

1F20 A9 0 0 163 0 LDA #0
1F22 9D1D03 1640 STA HATABS+3*X I A new end for the table

165 0 j

166 0 ; now change LOMEM so BASIC won't

167 0 J o v e r wvi t e us♦
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11 2 0 
11 <10 
:1.1 'I 0 

03'1 A :l 15 (} 
:t.l.60 

0008 :1.17 0 
U .8 0 

02E7 19 0 
02 E5 2 00 

2 10 
00 [ 0 2Z 0 

23 0 
000l. J 2 '10 
008B 1. 2 5 0 

126 0 
03 1A :1. 27 0 

12BO 
0100 :L29 0 
DOFF 13 00 

1310 

COMPUTE! Januarv, W82. Issue 20 

[QUAT[ S INTO ATARI ' S OS, ETC. 

ICAUX1 .. -

DPOUT _. 

MEM LO --
MEMHlF' --
• , 
FI~ :I. --
• • 
B Tf~ITU!)()H -
STATI.I SEor: 
• , 
H A T,~CS -

HIGH --
LO W = 

$3'11', 

8 

$2E 7 
$ 2 E~~5 

$[0 

1 
.. - t.80 

$3 1,0, 

$lOll 
$FF 

The AUX1 b~te of I OCB 

; Mode 8 i s OPEN for OUTPUT 

poi ~ te r to b()ttOM of free RAM 
F1o :irl ter to ti:IP of f T'ee F~AM 

l i D was good 
T'sached a n e nd - of- file 

div iS IJ1' for higt. b~te 
Mas k for lo w b~te 

A saMple de v i ce driver for At a r' i/s O!3 
Th e :instal l a tion r outilH~ 

11000 

0000 

lFOO A200 

lF0 2 E:D1 A03 
lF05 FOOA 
lF07 C9'1D 
lF09 FOl r, 
lFOE: E8 
l.FOC [8 
1FOD [8 
1FOE DOF ;~ 

1F10 60 

lFll A9'1D 
lF13 9D1AO :3 
lF16 A93E: 
lF1B 9D1E:0 :3 
lF1E: A91F 
lF1D 9D1C03 
lF 2 0 A900 
iF ZZ 9D1D03 

:l. 3Z 0 
Lnll 
13'11l 
l:3 ~:; 0 
:1. 36 0 
:l. 371l 
:l. 3131l 
1390 

.F'AGE " T h (·:·~ i rl s "t a l1 a tion rout.in e " 

"'," '~ l FIl() 
T ll i !; fi,'st T ' ()~lt j . r)e I S s j . Mpl ~ 

u s ed tel c onrlect tIle dri v er 
to ?'It a l' :i. ' s h a n d 1 <::o r' addr (·?SS 
t a bl<::o t 

1.400 LOi4U{1NDGCl 
:I. 'I 11l LO X 10 We begin at start of table 
1'12 1l 
:1. '1 3 0 
:1. '1'1 0 
1 '1:5 0 
1'160 
1'170 
:1.'1 13 0 
:1. 490 
:I. :'j 0 0 
:1.:5:1. 0 
:I. :5~~ () 
:I. 5 ~1 0 
:1. 5 '10 
:1.550 
1560 
1570 
15130 
1590 
1600 
:1. 610 
:1.62 0 
163 1l 
:1. 6'10 
:1.650 
:1. 66 0 
167 0 

SEAf(CHING 
LOA 
r:::El~ 

eM F· 
[:EO 
IN X 
IN X 
n, x 
BNE 
I :~TS 

HATABS, X ; Check device naMe 
EMPTYFOUNO ; Found l as t one 
:I: ' M ' ; A lrp ad~ have Mi ? 
MINSTALLED ; Yes, don ' t rei nsta ll 

SEA I:(CHING 
Po i r.t tCI nex t e r)tr~ 

a nd v..e(-?p 1 auk i r'<.=l 
Huh? Ii"'lpus s ibl(.;.) ~ ! ! 

We fourld ttl e C ~)l' r ent e r)d of th e 
·tab l ettt s G 2 :< tend itt . , 

EMPTYFDUND 
LDA 
STA 
LDA 
STA 
LDA 
STA 
I._ DA 
!HA 

=I:' M ' ; Our device naM{-?, "M:" 
HAT ABS,X ; i s fir st b~te of entr~ 
~' MD,GVEI~&UJW 
HATABS+l, X : LSB of d"iver addr 
tMD"IVEF,/HIGH 
HAT~,[:S+ 2 , X 
'H 
HAT,'-IE:S+3, X 

and MSE: of a dd" 

A f)eW end fo r ttle table 

r', o w ch~lnge LOMEM so BASIC: won ' t 
(]v(.;.!r WI' i tc-~ us t 



Imagine being able to print the letter "A"

and get a multi-color space ship. Using THE

NEXT STEP and a minimum of programming

effort, you can do it in no time at all.

THE NEXT STEP contains well-written, easy-to-use documen

tation with simple BASIC programming examples that show

you how THE NEXT STEP can help develop colorful graphic

displays. Graphics you never thought possible until now.

THE NEXT STEP is a user friendly, menu driven graphics tool

kit [hat allows you to create new character sets or redefine

characters to make shapes for use with your basic or machine

language programs. THE NEXT STEP allows you to save these

"new" characters on disk for future use.

THE NEXT STEP is perfect lor use on shapes for animation

and features a joystick controlled color menu to make your

graphics come alive, THE NEXT STEP even generates its own

code to help you incorporate new characters and shapes into

your programs.

THE NEXT STEP allows you to see your shapes as you make

them. Now you can determine ahead of time how characters

will interact with one another when creating shapes for Charac

ter Set or Player-Missile Graphics.

THE NEXT STEP helps you to mix any of ATARls 14 graphics

modes in the same display. THE NEXT STEP is a perfect

graphics utility for the BASIC or machine language programmer

novice and professional alike.

THE NEXT STEP features full joystick control for easeofuse

and quick editing.

THE NEXT STEP runs on any 32K ATARI 400/800 with a

disk drive and is available for $39.95 at your local computer

store or order direct from .....

ViSA, MASTERCARD, CHECK, C.O.D.

36575 MUDG-E RANCH RDflD • CQARSEGDLD, CA 33B14
J

1F25 A9 0 0

1F27 8DE702

1F2A A920

1F2C 8DE8 0 2

1F2F 60

1F3Q 68

1F31 FOCD

1F33 A8

1F'35

IF 36

IE 3 7

1F39

68

68

88

DOFB

F0C5

.68 0

L69 0

L700

1.71 0

L720

1.730

1.7^0

L750

1.76 0

t.77 0

1.78 0

9 0

.80 0

.810

.820

.83 0

.8-10

■85 0

1.86 0

1.87 0

.88 0

.89 0

90 0

.9:lo

92 0

93 0

9^0

95 0

96 0

MINSTALLED

LDA fcDRIVERTCJP&LOW

STA MEMLO t LSB of top addr

LDA #DRIVERTOFVHIGH

STA MEMLG+l j and MSB therof

t and that's sll we have to do!

RTS

1 T h :i. b e n t ti ^:j p o i n t :i. s p r a v 1 d ed

J so that BASIC can reconnect

$ the driver via a U!3R (RECONNECT)

RECONNECT

PLA

BEQ LOADANDGO I No parameters, I hope
TAY

PULLTHEM

PL A

'"' L A
DEY

B N E P U I... I... T l-l E M J a h d p u 1 X a n o t h e r

BEQ I...0ADANDGO t yo reconnect

;; g e t r i d a f a p a r a m e t er

r---------------------------------------I I'I'-I'------, I Imagine being able to print the le tter " A" THE NEXT STEP contains well·wriUen. easy-to-use documen § 
~ and get a multi-colo r space ship Using THE lalion with simp!e BASIC programming examples that show !Iii 
~ NEXT STEP d .. f '. you how THE NEXT STEP can help develop colorful graphic • 
• an ~ ~lntm~m 0 programming displays. Graphics you never thought possible until now. ~ I effort, you can do It In no tIme at a ll. I 
!Iii THE NEXT STEP Is a user friendly. menu driven graphics tool !Iii I kit thai a llows you to creale new character sets o r redefine !!Ii I characters to make shapes for use with your basic or machine I 
~ language programs. THE NEXT STEP allov.rs you to save these ~ I "'new~ characters on disk for futu re use. I 
!Ii THE NEXT STEP is perfect for use on shapes for animation !!ii 
!!ii and features a joystick controlled color menu to make your !Iii 
~ graphics come alive. THE NEXT STEP even generatlts ils own I I code to help you incorporate new characters and shapes into I 
~ YOU' p"'!!"m, I 
~ THE NEXT STEP allows you to see your shapes as you make I 
~ them. Now you can delennine ahead of time how characters • 
~ will interact with one another when creat ing shapes for Charac· • I ter Set or Player·Missile Graphics . I 
I ll-iE NEXT STEP helps you to mix any of ATARI's 14 graphics 1111 Ii modes in the same display. THE NEXT STEP is a perfect ~ 
_ graphics utility for the BASIC or machine language programmer· i 

'

I -~~-- :~§ THE NEXT STEP featu res full joysllck control for ease·of·use ~ 
and quick editing. 

1111' THE NEXT STEP runs on any 32K AT ARI 400/800 with a 

~ disk drive and is available for $39.95 at your local computer THE ~ I slore or order direct from . .. ~ 

§ I 
I systems ~ I! VISA, MASTERCARD. CHECK, C.O.D. Add $1.00 fOf Shipp ing ~ 

L 36575 MUDGE RANCH ROAD· COARSEGOLD, CA 93814 • 209-683-6858 I 
---------______ II'I'I'_I'I'-I'I'-----------------______ ,~ 

:1.680 
1690 

lF25 A900 1700 
1F;~7 EIDE702 :1.7 :I. 0 
1F2A A9 2 0 172 0 
1F2C 80E8 02 :1.7:30 

:1. 7 40 
1750 
:1. 760 

1F2 F' 60 :1.77 0 
1780 
:1.790 
1800 
:1.8 1 0 
:1. 820 
1830 
:1.840 
185 0 
186 0 

IF::lO 6B :1.8 7 0 
1F:l1 FOCD :1. 8130 
IF33 A8 :1.13'1 0 

:1.900 
1F34 68 1910 
1F35 6B 1 9 ;~ 0 
1F36 BB :I. 9 :30 
1F37 DOFF: :1. 940 
1F39 FO C5 :1.9::;0 

:1. 96 0 

• , 
MINSTALLED 

LDA 
"TA 
UIA 
STA 

fl' [) F~ I V E F~ TOP 8. LOW 
MEM LO LSB of t op addr 
'u' D I:~ :r V E f~ T OP I H:r G H 
MEMLO+:I. a nd MSB therof 

a nd tha t' s a ll we h a ve to do~ 

F(TS 

.t.tt.~~ttt.t.t+tt+tttt+.f . 

t"tt t ~"t tt"""" tt""t 

' ·tli s en'Lr~ poir)t i s provided 
s o tha t BASIC ca n reconnect 
th e driv e r ~ia a USRCRECONNECT) 

1,[CIlNNECT 
I ::'L,~ 

[:leil 
TAY 

F'ULLTHE:1-1 
PL A 
F'LA 
DE Y 
BNE 
E;: Eil 

LiJADANDCiJ 

PUi._i._T HEM 
LD A D ~, NDGO 

get rid of a paraMeter 

a nd pul l a nDther 
':'j O Y' t:~cD l"ln ect 
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A S3Mp 1e device dr i ver f ar A13r :i. ' s 08

The d r i v e r :i. t s e 1 f

1F3B

1F3B

IF 3D

1F3F

1F41

1F43

1F45

1F47

1F4A

1F4C

4C1F

AF1F

92 IF

851F

9F1F

491F

4C4A1F

A001

60

1970

198 0

1.99 0

2 0 0 0

2010

2 0 2 0

2 03 0

2040

2050

2 0 60

2 0 70

2 0 8 0

2 09 0

210 0

211 0

2120

2130

2140

2150

2160

2170

2180

219 0

2200

2210

2220

223 0

2240

2250

2260

2270

2280

229 0

23 0 0

2310

232 0

.PAGE "The driver itself"
+

$ Recall that all drivers Must

; be c dnnected T,o OS thr ou gh

J a d v i v e r r a u t :i. n e s a d d r e s & t a b 1 e *
«

MDRIVER

.WORD MOPEN-1 t The addresses Must

♦ WORD MCLOSE-i J »*.be given in this

tWORD MGETB-i J *♦•order and Must .

♦ W 0 R D M P U T 13 -1 I ♦♦♦be a n e CD 1 e s s

. w 0 R D M S T A T U S ■■■■ 1 \ ... t h a n t h e a c t u a 1

♦ W0RD MXIO--1 I ... 3ddress

JMP MINIT f This is for safety only
*

I For Many drivers, sorts of these

J r o'..' t :i. n e s a r e ri d t n e e d e d t a n d

J c ;:i n e f f e ct i v c? 1 a b e r i u 11 r o u t i i"i e s
t

; A ri u 11 r out i i"i e s i"i d u 1 d r e t u r ri

J a a n e (1) i n t h e Y - r e9 i s t e r

J t o i n d i c31e s u c c e s s *

MXIO

MINIT

LDY #1

RTS

J 5uccess

♦ If a routine is ortitted because

J it is illegal (reading fropi a

J P r i nt e r * e t e ♦ ) » s i m p 1 y p o :i. r"i t ing

J to a i"i R T S 1S a d e q ua t e * s i ri c e

; Atari 0S preloads Y with a

; ' Function Not IMplewented/ ei-ror

J return code*

A s a m p 1 e d e v i c e d rive r f o r A t a r :i. ' s (.) S

The driver fun(-1ion routines

LF4D

1F4D

1F50

1F52

1F54

IF 57

1F5A

1F5D

1F5E

BD4A0

2903

FOOD

ADE50

8DD21

ACE60

88

8CD31

3

F

F

233 0

2340

2350

2360

237 0

238 0

2390

240 0

2410

2420

2430

244 0

2450

2460

2470

2480

♦ » t t t i

•

♦

i Now

J roui

J worl-

*

MOPEN

,PAGE "The d r i v er funct i o n rout ines"

tttWttftttttttttttttttttt

we beyin the code for the

i 11 e s th a t d o th & 3 c t >..i a 1

L D A 11; A U X1 f X J C h e c k t a P e o f o p e n

AND #OPOUT I Open Tor output?

B£Q 0PENF0RREAD J No*., assuMe for i nput

I... DA MEMTOP

J We start tftoring

I *.tthe bytes

t ***one pa^& below

BTA MSTART

LDY MEMTOP

DEY

STY MSTART+1 i the supposed top of

130 COMPUTE! 

A sa Mp l e dev i ce driver f O T' At ar i ' s OS 
Th e dri ve r it se:l f 

lF3E: 

IF Cl E: 
IFClD 
IF3F 
IF'Il 
IF'I3 
IF'I5 
iT'I 7 

'1C1F 
6F1F 
92:1.F 
8 5 1F 
9 F1F 
'191F 
'1C'IAIF 

IF'IA AOOl 
IF'IC 60 

197 11 
191]0 
1(?9 11 
~'~ O D O 

ZOlll 
~? 0 2 0 
Z03 0 
ZII 'I O 
;~ O~) O 

Z06 0 
Z07 0 
;>. 0 BO 
? 09 0 
7 100 
;'. l:l 0 
2 1 2 0 
Z13 0 
Z l '1 0 
2 1 5 0 
2 16 0 
;'. 170 
Z180 
Z190 
2 200 
2 210 
22 20 
223 0 
2 2 4 0 
22 50 
2 2 6 0 
227 0 
228 0 
22 90 
73 00 
Z31 0 
~?'320 

.PAGE "T h f:~ d r ivf?T' i t sf~ lfl' 

Reca ll ·th at a ll d r i v e l'S MlJ s t 
b E' c() nn(~c t ed l.u- D!; thY' o u qh 
a d" i ver rO lJ tJ. fl es add r es~i t~lbl e+ 

t1DI:~IV[ I'~ 

• , 

• WIJI'W MOF:'E: N··· 1 
• WDF~ D t1CI.. Il :3E ·· .. l 

l 'h e a dd resses Mu s t 
t .t h e given if) thi s 

. WORD M(;E T8 --1 .i.oT'de l' a r'ld Mu s t , 

. WORD MF~UT8 -- 1 ••• be o rl e (1 ) l e!5s 

. WORD MSTA 'f lJ !; -' l ; •• ~ ·L I · l a n t ~) e ac tlJ a l 
t W(Jf~ D t1 Xln·<1. ; t • • a ddT' E-?!5!5 

JMP MI NIT ; Th :i s i s f OT' sa f e t ~ o nl~ 

For M a n~ d rive T'~i, SO Me (I f tt\ese 
ro uti rles are f)(Jt rl eeded, a r~ d 

ca n ef f ect ive l ~ be r~IJIl "() IJtines 

A nu l l r o ut i ne s hould r e tuT'n 
a one (1 ) in tIl e V-reg i s t eT' 
t o il1 d i cate s uccess • 

MXIIl 
MI NH 

LD Y * 1 
HT~) 

S U CCE:.~sS 

If a T'o uti ne is OMitte d beca use 
it is i llega l (readi n g frO M a 
pr i rlter, etc.), si Mp l ~ poi nt i rlg 
to a n RT S is adeq uate, si nce 
Atar i as pre l oads Y wi t h a 
'F unl:t i o n Not I Mple Mented ' erT' or 
re tu r n cadi'?' 

A sa Mp le ' device dT'iver for Atari 's O!; 
Th e dr ive r f l_ln c'Lio rl routi r)es 

IF 'ID 

IF'tD 
lF50 
lF5 2 
l.F5'1 
l.F 57 
l.F5A 
IF:iD 
l.F5E 

E:D'I ,;03 
79 08 
FOOD 
ADE~j 0 2 
8 DD 7 1. F 
AC[,(, OZ 
B8 
8 CD 31F 

Z3:JO 
Z3 '1 0 
235 0 
Z36() 
~~37 0 
Z313 0 
;?3(? O 
7'100 
Z'I :LO 
Z4Z 0 
Z'I :30 
Z'I'IO 
Z 4~) 0 
Z'I6 0 
7'1711 
Z4B O 

• P AGE " T h f.:' d,' i veT' fu nct ion ro ut i n('?s " 
•••••••••• * •• ••••••••••••••••••• 

"""""""" " """"""" 
Now we begi n t Ile code faT' t ile 
r()~Jtj, r) e5 t tlat do ttle 3(=tl1a l 
work 

; 
M()P EN 

ICA l.I X :I. , X 
~, i)I"' (Jl.I T 

, , 
I...DA 
P,N D 
E:En 
l..DA 

O I"' ENF(J I' ~ I'~EAD 

MEMTO I'" 
!:n~, MSTAIH 
I..DY M[MTDI"' + :I. 
DI',Y 
!:iTY MDT r.l r~T"':I. 

Cl'leck t~lp e of ope n 
Ope n for o ut put? 
; No ••• ass uMe fl lT' i nplJt 

~ e s taT' t S t DT' i l"l t.3 

• t t th[~ 1:)~:JtE·!:j 

••• Cl r) e page be l o w 
tl'le S I,)F)p(l!ied tC) P o'r Me M 
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CAPTIVITY

the most advanced maze game available to the

ATARI* owner

A new game by Craig Patchett which uses machine

language routines. 5-color, high-resolution graphics

and sound effects.

The player's goal is to guide an imaginary robot through

and out of a 3-dimensional maze.

20 game variations insure countless hours of enjoyment.

CAPTIVITY can be used with any ATARI41 computer

with at least 24K. It is available in cassette format

only. Price is $24.95 plus $2.00 shipping and handling.

Available at fine computer stores or write us directly.

Program Design, Inc. 1 I Idar Court Greenwich, CT 06830

203661-8799

ATARJ« is the registered trademark of ATARI, Inc.

ATARI 400/800 OWNERS:
THERE'S A

MICROCONNECTION™
FOR YOU! —
Now you can direct-connect to the

telephone with or without

the 850™

interface,

there's also a

serial port to

drive a printer,

optional autodial and autoanswer,

and smart terminal software!

Prices start at $199.50 For more

details write or phone:

the micropenpheral corporation

2643A - 151st PI. N.E.

Redmond, WA 98052

(206)881-7544

800 Computer 16k $729.1

800 Computer 32k $769.1

800 Computer 18k $339,1

825 Printer(80 col),,$599.I

810 Disk Drive $129.1

850 Intf, Hod $155.1

822 Thermal Printer,.$329.1

820 Printer $259.(

110 Recorder .....$65,[

830 tfoden $H5,(

Special Software Packages

The Entertainer $o9,0

Star Raiders, Missile

Comand, and Joysticks.

The Programmer... $51.01

BASIC Programing

language, Self teaching

guide to EiASIC, arid

BASIC reference Manual

SOFTWARE STREET
PRESENTS

The Educator $99.1

410 Recorder, BASIC

programing language,

arid States and Capitals.

TOP SELLING PROGRAM

Missile CoflftandiM

Asteroids

Invitation to Prog

Invitation to Prog

AsseMbler/Editor,.

Jaw Breaker

Cranston Manor.,,.,,,,

Dodge Racer ,,,,

Atari Word Processor..

Atari World ♦♦

Star Raiders ,,

Intruder Alert

Sanfiy the Sea Serpent,

-,$33.96

.,$33.96

,$16,96

.$16.96

.$18.96

.$25.95

.$29.95

.$19,95

$129,95

.$59,95

.$39,96

.$11.95

,$11.95

savings

Atari

Atari Program Exchange

Adventure International

Crystal

P.D.I,

L.J.K,

Duality Software

Avalon Hill

Epy>:

Cociputer consultants

Synapse

Datasoft

United Software

On-Line

G.S.S.

Software Street

ATARI IS A REGISTERED

TRADEMARK

Software Street

3392 Clipper Dr.

Chino, CA 91710

(711) 591-3061

Software Street is your

wail order Atari discount I

center.

Shipping costs;

Software-mniwufl $2,00

Hardware-prices will vary]
(please call)

prices subject to change

the most advanced maze game available to the 
ATARI!' owner 

A new game by Craig Patchett which uses machine 
language routines. 5-color. high-resolution graphics 

and sound effects. 

The player's goal is to guide an imaginary robot th rough 
and out of a 3-dimensional maze. 

20 game variations insure countless hours of enjoyment. 

CAPTIVITY can be used with any ATARI® computer 
with at least 24K. It is available in casse tte formar 

only. Price is $24.95 plus $2 .00 shipping and handling. 

Available at fine computer stores or write us directly. 

Program Design. Inc. I 1 (dar Court Greenwich. CT 06830 
203 · 661 ·8799 

ATARJ - is [he registered u"demark of ATARJ, Inc. 

ATARI 400/800 OWNERS: 
THERE'S A 
M ICROCON N ECTIONTM 
FOR YOU! -
Now you can direct-connect to the 
telephone with or wi 
the 850™ 
interface, 
there's also a 
serial port to 
drive a printer, 
optional autodial and autoanswer, 
and smart terminal software! 
Prices start at $199.50 For more 
details write or phone: 

the mlcroperlpheral corpor~t!O~ .. _._- . , " .'" ,. , 

2643A · 151 sl PI. N.E. 
Redmond, WA 98052 

(206) 881· 7544 
.. 

SOFTWARE STREET 

800 CoMputer 32k ..... Si69.00 
BOO ClJI<!llJter ~Bk ..... $839 .00 
825 Printer(SO col ) •• $599 .00 
810 Disk Orive'llt'I,$~29tOO 

m Recorder , E:ASIC 
prograMMing l anguage, 
ard States ard Cap itals. 

8'50 Intf. Mod ........ $155.00 TOP SELLIN'~ f'ROGPAMS 
822 TherMal Printer I ,$329.00 Missile COMM 3rlO , ••• • ,.,$33t96 
820 Printer,t"t"t •• S,Z59,OO Asteroids .. 111 •• tl., ••• i33 .96 
~10 Recorder •. I.II • • •• 'S,65.00 Invitation to f'rog. 21,S16,96 
830 ModeM",1t """.$1~5100 Invitation to f'r og . 3"S16.96 

Special Software f'ackeqes 

The Entertainer. " , ",. i69.00 
Star Raiders , Missi le 
COII/Bnd, and Jo~sticks. 

The f'rogr .3M#'1er . 1 • 1 •• , t i5'1. 00 
BASIC PrograMrtir~ 
1 an<j<Jaqe , Self teaching 
'll'ide to r.ASIC, ard 
BASIC 

A5seMbler /Editor ••••••• $~8.96 
Jaw Breaker . .•••• 11111 •• 25.95 
Cranston Manor ..• t •• •• • $29.95 
Dodge Racer ..• t l ,t.". ,$19t95 
Atari Word Processor ,.$129,95 
Atari World" • •• II t I •• • $59, 95 
Star Raid~rs t •. 111" I IIS39.96 
Intruder Alert .• .. .• . .• S14.95 
Sa""~ t he Sea Serpent .. $I~. 95 

Atari PrograM E>:~hanqe 

Adv~ntlJre Intei' n~tional 
Cr~stal 

P.O.!. 
L.J.~{ I 

D':InacoMp 
auali t~ Software 
Avalon Hi ll 
Ep ~x 

COMPuter conslll tants 
S'jnapse 
Datasoft 
Uni t ed Suftware 
On-Lin€ 
DIS lSI 
Software Street 

ATAFI IS A REGISTEF:ED 

Software Street 
3392 Clipper Dr. 
Chino, CA 91710 
(7li) 591-3061 

Software Street is ~our 
"ail order Atari di!;COIJTltl 
center. 

Shipping costs: 
Softwal'e-MiniM'." $2.00 
Hardware-pr ice, will 

(please call ) 
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1F61 ADD21F

1F64 8DCEI1F

1F67 ADD31F

1F6A 8DCF1F

1F6D A0 01

1F6F" 60

1F7 0 BD4A0 3

1F73 29 0 8

1F75 FOOC

1F77 ADCE:

1F7A 8DD0

1F7D ADCF

1F80 BDD11F

1F83

1F85

AOOi

60

1F86

1F87

1FBA

IF8B

1F8D

1.F8F

1F92.

48

20B51F

63

A000

91E0

Z0C01F

60

1F93

1F96

1F98

1F9A

1F9G

Z0A01F

BO07

AOOO

EslEO

20C01F

250 0

2510

2520

2530

2540

2550

256 0

2570

258 0

259 0

260 0

2610

2620

2630

26^0

2650

266 0

2670

268 0

2690

270 0

2710

2720

273 0

2740

2750

2760

2770

2780

2790

280 0

2310

2820

2830

284 0

285 0

286 0

287 0

238 0

289 0

290 0

2910

2920

2930

294 0

295 0

296 0

297 0

298 0

299 0

3 0 0 0

3010

3 02 0

3030

3 0 4 0

30 50

3 0 60

3 0 7 0

♦ n o w w e j o i n u p w i th mod e 4 a f> e n

OPENFORREAD

LDA MSTART J siwply Move the

STA MCURRENT } ♦♦♦start pointer

L D A M S TA R T +1 J + ♦ ♦ t o t h e c U r r e n t

BTA MCURRENT■*■ 1 J ♦ ♦ ♦ painter, both bytes

LDY fSTATUSDK

R T B I w e d o n ' t a g k n D w 1 e d 9e fa i 1 u v e

t the routine for CLOSE of M*

MCLOSE

LDA ICAUXljX I check Mode of open

AND 11-DPDUT ; was for output?

BEG MCLR :ad

STA MS TO I

LDA MCURRENT+:

STA M3T0P+1

n o c 10 s e i n p u t ' f i 1 e

,„ D A M C U R R E H T ? w e e s t a b 1 :i. s h o u r

t *♦♦1iMit BO that

t * » * n e ;•; t u s e c a n ' t

I »♦»g o t o a f s r

MCLREAD

LDY #STATUSOK

RTS J «*nd g u 3 r a n t e e'd t o b e o k

ttttttttttttttttttttttrttttttf

t

t

I Thi s 1 ■ ou t ine p ut s one byte

J to the Menory for later'

1 retrie v a1♦

MPU
PHA t 53VG the byte to be PUT

JSR MOVECURRENT J 9Bt ptr to zero page

p l A • t h e b a t e a 9 a i ri

LDY #0

STA CFR1)»Y ♦ put the byte, indirectly

JSR DECCURRENT J point to n:;t byte

rts ; that's 311

f t HJf

I voutine to get a byte put

i in Memory before*

MGETE

JSR MSTATUS » any More bytes?

BCS MGETRTS I no**♦error

LDY #0

LDA (FRl)iY t yes*»»9et a byte

JSR DECCURRENT 1 and point to next byte

MGETRTS

132 

IF bl ADD Z1F 
IFb't 8DC[1F 
IFb7 ADD31F 
IFbA 8DCFl.F 

l.F6D AOOl 

COMPUTE! 

now we joi r) UFI wi·t h Mode 4 open 
; 
OF'ENFDHr~E A D 

l . DA 
STA 
l. D~, 
STA 

MSTA IH 
MCUrmEiH 
MSlf:.',I:;;T + 1. 
MC UI:~ r~ENT + l 

LDY :II::" T,;TU:"DI< 

s :i.Mpl~ Move the 
•• • sta T' t point€~T' 

t •• tCI the curren 't 
; .. t • point f? T' t t:)ottl 

January, 1982, Issue 20 

1 FbF:' 6 0 

249 0 
Z5 00 
Z5 :l0 
~?~:i2 0 

2 5:30 
2540 
2550 
~~5 6 0 
257 0 
~'!'5B O 

2~:5(? 0 
~~6 0 0 
26 10 
~?'62 0 

~'!'630 

26'10 
Z 6!50 
;!.660 
2670 
~'?'6B O 

~'!'b(:J O 

:?7 0 0 

RTG we dl:)[) ' t ac kr)owled ge fail~JT'e 

IF 70 E:D'tAOJ 
IF7J 29 08 
l.F 75 FO OC 

IF77 ADCEU' 77 :1.0 
l.F7A 8DDOH' 2770 
IF 7[) AD C1':l. F ;~7 :J0 

IFf:IO 8[)D:l.1F 27 ,'10 
27~:;O 

~ • •••••• tttt • • •• • +. ~ ~. t t • • • + • • t 

ttt""ttt" " """"""" ", • , 
; t Ile rou t:i ne for CL {)S E o f M: 
· , 
i'I CL(J SE 

LDA 
AND 
BE!] 

I.. DA 
STA 
LD A 

ICA lJ X 1 , X 
1I: OF'DUT 
MCLr~EAD 

MCU I~I~ENT 

t1STil P 

check MIJde of Clpen 
Wi3 !; fOT' Clutput? 
r)o tttc lc) se inp ut "fil e' 

Wf:~ (·:~ sta l:Jl :i. s h OUT' 

• t . lii"lit ~:i O t h a t 
MC UI:~F~ENT+l ; • t • r " I(-:~~·: t U!:iE:.I c a n I t 
MS TOP+l : • • • go too f il T' 

2760 t'iCU~EAD 

lF83 ADOl 
IFB5 60 

IFfJ 6 '18 
IFB7 70[:51 F 
IF 8A b8 
I1'8E: AOOO 
IF8D 91EO 
IF8F ZOC Ol.F 
IF9 2 60 

IF9J 2 0A01.F 
IF 9b [:007 
lF 9El AQOO 
IF9A [:l EO 
I1' 9C ZOCOIF 

~'~77 0 
27130 
Z79 0 
Z800 
;~8 1 0 
Z820 
? 8:30 
213'10 
:!.B ~50 
Z!J60 
;~ B70 

;~8 B 0 
ZB90 
29 00 
7910 
2920 
29:3 0 
Z9't0 
29~5 0 

2960 
Z97 0 
?'1B1l 
Z99 0 
::l OIlO 

LDY :U:!:)TATlJS()1-( 
F~TS a nd guarantee~ to be ok 

+ ~ + ••••••••••• + •••••• + •• • • + • • • 

t"""""" """""",,'" 
Thi s routine PlJts on e b ~j "te 

to tf1e MeMor~ fO T' l ateT' 
T'c:tl' if::va l. 

t1F'UTE: 

• , 

PH A 
... JSF.: 
Pl. A 
LDY 
ST I~ 

dS F, 
fnS 

save the b~ "te to be PlJT 
MilVECUHR ENT ; get pt r to zero page 

thF! b~:1te aga:in 
1 0 
(FR 1 ),Y ; put ttle b~te, indirect]"~ 
DE CClJ RR EN T ; point to nxt b~te 

; that /s a ll 

••••• • • t ••• • • +.t.~ ... .. . • •• • •• ""tt " t"" t""""" "", 

T' C) l)"L i n e to ge L a b~"te Pl)t 
in Me MI)T'~ be"PIlI'e . 

:3010 MGETE: 
30Z0 d!3F~ 

E:C:3 
L.DY 
I .. DA 

MSTi:,TU !:l 
MGET lnS 
~:O 

an~:1 MOT' e ~J~tes '? 
no ••• E-:T' I' OY' J OJ O 

:,l 0 '1 0 
~JO~j O 

:3 06 0 
307 0 MGETI:(T::; 

( FF~l ) , y ; ~.:ie!5 •• • <::H? t a b~:1te 

... JSr.: DECClJRHENT ; and poi n t to ne x t b ~te 
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1F9F

1FA0

IF A3

1FAA

1FA8

1FAB

1FAD

1FAF

IFBO

IFBl

1FB3

1FB4

60

20B51F

CDDOIF

D 0 0 9

CCD11F

DO 04

A 0 88

38

6 0

A0 01

IB

6 0

3 0 80

3 0 90

310 0

3110

3120

3130

3140

3150

3160

3170

31(30

3190

32 0 0

3210

322 0

3230

3240

3250

326 0

3270

3280

3290

33 0 0

3310

332 0

RTS
+

?ittttttt*ii'ti}yttttitttt*t*ttf

t c h e c k t h e s t a t i_i s a f t h e d r i v e r

t this routine is only valid

t when READing the 'file''..*

* "M«" never yets errors when

i w r i t i n g #

MSTATUS

J S R M O v" E C U R R E N T $ c u r r e n t p t r t o z e r o p a g e

CMP MSTOP $ any More bytes to get?

BNE MSTOK J yes

CPY MSTOF+1 I double chk

BNE MSTOK I yes, again

LDY *STATUSEOF I oops.* ♦

SEC ; no More bytes

RTS

4

MSTOK

LDY *STATUSOK I all is okay

CLC ; flag for MGETE

RTS

A samp 1 e de v i ce dr■ i ver f ar A tar :i.' s DS

M i s c e 11 a n & a u s s u b r a u t i n e s

1FB5 3330 .PACE "Miscellaneous subroutines

1FE

1FB

1FB

1FB

1FB

5 ADCEIF

£J 85Lr0

A ACCF1F

D 84E1

F 60

3350

3360

3370

33(3 0

3390

3400

3410

3420

3430

3440

3450

3460

3470

34(3 0

349 0

3500

3510

352 0

353 0

354 0

355 0

356 0

3570

3580

359 0

36 0 0

3610

362 0

HHMflMMMHHMHfMMMM

t finally* we have a couple of

I short and sinple routines to

! Manipulate MCURRENT, the ptr

I to the currently accessed hyte
•

t

* t t i t t t t t t * t t t t t t t t i t t t t t i i I t i t
t

J MOMECURRENT sinply Moves

J MCURRENT to the floating

J Po i nt r egister t FR11 i n

t ze r o p a ge * F R1 i s a 1 w a y &

♦ safe to use except in the

I Middle of an expression.
t

MOUECURRENT

LDA MCURRENT

S 7 A FR1 (noti ce th a t w e us e
LDY MCURRENT+i ; both the A and

STY F R1 +:!. ; y r e g i s ter s * . . t h i s

J is far MSTATUS use

HIHMIHMHMIMMMOIMMM

J DECCURRENT sinply does a two

I byte decrement of the MCURRENT

t pointer and returns with the

January. 1982 Issue 20 

1F9F 6 0 

1FAO 20B51.F 
1FA3 COD01F 
lFA6 0009 
1FA8 CCD1:l.F 
1FAE: 000 '1 
1FAD A088 
1FAF 38 
1.FE:0 60 

1FE:l AOOl 
1F[:3 18 
l FB'I 60 

30(3 0 
30 '/0 
3100 
3110 
:3120 
3 130 
31-'10 
3150 
3 160 
3170 
:3 l DO 
3 1 '10 
:32 00 
:321 0 
~J22 0 

:32:3 0 
~J2.q O 

::J2~) O 

:326 0 
3270 
:32130 
:J290 
33 00 
::I:n 0 
:3:32 0 

COMPUH! 

HTS 

• ••• • t •••••••••••• ( •••••••••••• 
tttt ttt tttttttttttt tttttttttttt 

• , 

c l,e c l~ ·the sta t u s of the driver 

thi s routine is onl~ valid 
when REA Di ng the ' file' • • • 
"M: II never gets €~T'T' (JT'S wh(-? rt 
wT':i.t:i.nq. 

MSTATlJS 

• , 
MSTIl I( 

,.JSf~ 

CMf" 
E:NE 
CPY 
E;NE 
l_DY 
SEC 
F~TS 

LD "'( 
eLI:: 
F~T S 

t1IlVEClJH I:~ENT 

MST()P 
MSTOH 
MSTDI"·' 1 

; curT'ent ptr to zero page 
a n ~ MOT'e b~te s to ~et? 
~H?S 

del u l.) 1 (.:,> c hk 
M S 'rO~( ; se S t aqai n 
~;S TATUSEOF ; DOll S ••• 

; rio MOl' e b~te s 

all i ~ i () !{a~l 

r l. a';.! rD!' MGETE: 

A sa Mpl.e devj.ce dT' iver 'fol' AtaT'j.'s OS 
Mi s c~e ll a n eous 5ubT'Dutines 

1FE:5 

1FE:5 
1FE:8 
lFBA 
1FBO 
1FBF 

ADCE1F 
85EO 
ACCF1F 
8'1E1 
60 

3 3 3 0 
33'10 
3350 
3360 
:3370 
3380 
::1::190 
3'100 
:3'110 
::1 '1 20 
3 '1:30 
:3'1'1 0 
3'1~"i0 
3'160 
3'170 
3 '1BO 
3 '190 
3 500 
:3 510 
3520 
:35:30 
:3 5'10 
3550 
<1560 
3570 
35BO 
:3590 
36 00 
36:1.0 
:3620 

.PA GE "Mi sce ll a neo us subr o uti nes" 

•• • • • ••••• • ••• • •••• •••• • ••• •••• tt,tttttttttt " t,t, t,tt t ttt tttt 

rinall~. we have a couple o f 
short a nd s iMpl e routines to 
Ma nipul ate MCUHHENT, the ptr 
to t~,e c urr entl~ accessed b~te 

........ .. ..... ......... ....... 
t",tttt",t""",tt,t,tttt"t 

MOVEClJHH ENT si Mpl ~ Move s 
MClJHHENT to the floating 
point registert FRl t in 
zero page. FHl is alwa~s 
safe to use except in the 
Middl e of a n ex pressio rl. 

M(JVEC lJFmENT 
LOA 
STA 
LDY 
STY 
RT ~3 

MClJF,REN T 
FRl ; notice that we use 
MClJHHENT+1 ; both the A and 
FH1 +1 ; Y register s ••• this 

; i s fCIT' Ml3TAT US us e 

... ... .... .............. ... ... .. 
,ttttt " t"",t " ,t t """" t t,t 

DECClJHHENT S iMpl~ does a two 
b~te deCT'eMent ()f t ile MC tJRRENT 
~)() : i r l t e r ' a nd ret ~)T' rI S wi ·Lt·, tl')e 

133 



134 COMPUTE! January, 1982. Issue 20

3630 * Y resister indicsting DK status•

3640 J NOTE that the A register is

3650 ; left undisturbed*

366 0 J

3670 DECCURRENT

IF CO ACCE1F 368 0 LDY MCURRENT J check LSB's value

1FC3 D0 03 3690 BNE DECLD W I i f non-zer a t MSB i s ok

1FC5 CECF1F 3700 DEC MCURRENT+1 J if zero, need to bUMP MSB

3710 DECLOW

IFOB CECE1F 3720 DEC MCURRENT J now buttp the LSB

1FCB A0 01 373 0 LDY #STATUSOK J as praMised

1FCD 60 3740 RTS

A 53Mple device driver for Atsri-'s OS

R A M u s 3 g e a n d c 1 e a n u p

1FCE 3750 ♦PAGE "RAM ussge and clean up"

376 0 }

3770 ! MMHMMM (IM MHHMtHO

378 0 \

379 0 : END OF CODE

3800 t

3810 J

3 82 0 ; N a w w e d e f i n e o u r % t a r a 9e

3830 ; locations*

3840 !
•♦

386 0 J

3870 J
3880 J MCURRENT holds the pointer to

3990 ? the next byte to be PUT or GET

1FCF. 000 0 39 0 0 MCURRENT .WORD 0

391.0 J

3920 * MSTOP is set by CLOSE to point

3930 ; to the last byte PUT, so GET

3940 J won't try to go past the end

3950 J of data.

1FD0 0000 3960 MSTGP *WQRD 0

397 0 i

398 0 J MSTART is derived froM MEMTGP

3990 J and points to the first byte

4 0 0 0 * stored* The bytes j;jre stored

4 0 1 0 I i n d e s e e n d i n g a d dr e s s e s unt i 1

4 020 J MSTGP is set by CLOSE,

1FD2 0000 4030 MSTART .WORD 0

4 0 4 0 I

4050 ; DRIMERTOP becoiies the new

4060 J contents of MEMLG

20 0 0 4070 DRIVERTOP = x+$FF&*FF00

-4 0 80 ; (sets to next paqe boundary)

4 090 |

410 0 I

4110 ; The following is how you nake

4I20 ; a LOAD-AND-GO file under

413 0 J Atari's DOS 2

4140 I

]FD4 4150 x« *2E0

02EO 001F 4160 .WORD LOADANDGO

417 0 :

13<0 

3630 
36'10 
3650 
3660 
3670 

IFCO ACCEIF 36130 
IFC3 D003 3690 

COMPUTE! 

Y register indicating OK status. 
NOTE that the A regi s ter is 
left undi s turbed. 

MCURRENT ; ctle c k LS8 ' s value 
DECLOW ; if non-zero, MSB is ok 

January, 1982.ls.sue 20 

IFCo; CECFl.F :3700 

DECCURF(ENT 
LDY 
E:t~E 

DEC MCIJRRENT+l ; if zero, need to bUMP MSB 
371 0 

IFCE! CECEIF 3720 
l.F CE: AOOl 3730 
IFCD 60 37'10 

DECLOW 
DEC MCl.JI'(F(ENT 
LOY ~' STATUSO I-< 

FaS 

now bUMP thf? L SE: 
as P T' DMis~?cj 

A sa Mpl e devic(~ driver fOT' At a ri.' s OS 
RAM u sage and clea n up 

IFCE 

lFCE 0000 

1FDO 0000 

IFD 2 0000 

2000 

1FO'I 
02EO 001F 

37:50 
3760 
~177 0 
37E!0 
:1790 
:)(300 
313 1 0 
3132 0 
38~JO 

::1 13 ' I 0 
3850 
31360 
:,11370 
:3E!BO 
3890 
3900 
:3910 
3 9 2 0 
3930 
:~9'10 

3950 
3960 
3970 
:39BO 
:,99 0 
'1000 
'1010 
'1020 
'1030 
'10'10 
'1050 
'10 6 0 
'1070 
'10130 
'1 090 
'11 0 0 
'1110 
'11 2 0 
'11:30 
'11 '1 0 
if l~:;O 
'1160 
'1:L7 0 

• Pi~GE " f~AM U5a<:.lt~~ a nd clea r. up" 

•••••• t •••• •••• ~ • • + •• • •• •• •• •• 
ttttttt""""" " """"", 

END OF CODE 

Now we define our s toT'age 
locations . 

•••• •• •• tt ••••••••••• • •••••• t t 

""t"""""""""""", 

MCUF~F~EN1' I,ol d ~; tIle poir)ter to 
; the nex t b~te to be PUT or GET 
MCUF,RENT • WORD 0 

MSTOP i s set b~ CLOSE to point 
to the l as t b~te PUT, 5 0 GET 
won't tr~ to g o pa s t the end 
of data. 

MSTDF' • W()fW () 

MSTART i s derived froM MEMTOF' 
a nd pc)j.r'lt s tel 'L ll e 'Pirst b~te 
s tored. The b~tes are s'Lo T'ed 
in desc811dirlg addresses ul1til. 

; MSTOP is s et b~ CL.()SE . 
M!3TArn • W(]fW 0 
• , 
; DRIVERTOP be c oMe s the new 
; contents of MEMLO 
DRIVERTDP = *+$FF &$FFOO 

(sets to ne :< t p a ge boundar~) 

TI,e folluwi r1g i s hCIW ~ou Make 
a LoAD - AND - Go file under 
Atari 's DD S Z 

:t.: = $ ZEO 
• WOFW UlAIH\ND(;D 
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02E2

<\1B 0

£\ 1 9 0 END

A S 3 M

RAM u

= 034.A

» 0 0E 0

= 010 0

1F11

1F30

1F93

1F4A

IF83

1F9F

Pie device driver foi

sacje and cj. e

ICAUXl

FRl

HIGH

EMPTYFOUND

RECONNECT

MGETB

MINIT

MCLREAD

MGETRTS

<;t n u p

= i) 0 i) 8

- D 0 01

-0 0FF

IF25

if:;w

1FB6

IF 61

IF DO

1FB1

Atari's OS

DPOUT

STATUSOK

LOW

MINSTALLED

PULLTHEM

MPUTB

OPENFORREAD

MSTOP

MSTOK

=02E7

=0088

IF 00

1F3B

lF^D

1FA0

1FD2

1FB5

iFcy

MEEMLO

STATUSEOF

LOADANDGO

MDRIVER

MOPEN

MSTATUS

MSTART

MOMECURRENT

UhCLOW

=02E5

«031A

1F 0 2

=2000

1F7Q

1F4A

1FCE

1FC0

MEMTOP

HADABS

SEARCHING

DRIVERTOP

MCLOSE

MX10

MCERRENT

OECCURREN'I

Program 2.

100 REM listing of 3 proaram to print token values

101 REM and their ATASCII equivalents

200 ? 'The STATEMENT Token List1 I ?

210 ADDR = 42161 I SKIP = 2 I TOKEN = 0

220 GOSUB 1000 ! REM call the token printer

300 ? 'The OPERATOR Token List' J ?

310 ADDR = 42979 I SKIP = 0 I TOKEN = 16

320 GOSUB 1000 t REM again call to print tokens

400 END

1000 REM Subroutine to print 3 keyword table

1001 REM On entry,*

1002 REM ADDR <■ the address of the keyword table

1003 REM SKIP - number of bytes to skip

1004 REM between keyword strings

1005 REM TOKEN = the starting token number for

1006 REM this table

1007 REM

1050 IF NOT PEEK(ADDR) THEN ?{?JRETURN

[note! both tables end with a zero byteH

1060 PRINT TOKEN» I REM the token number

1100 REM Print the ATASCII string for this token

1110 BYTE = PEEK(ADDR) J ADDR a ADDR+1

1120 IF BYTE < 128 THEN ? CHR$(BYTE)J I GOTO 1100

1130 PRINT CHR$(BYTE-128) J REM last character

in keyword has upper bit on

1140 ADDR = ADDR + SKIP I REM an address for struts

1150 TOKEN - TOKEN + 1 J REM to next keyword

1160 GOTO 1000
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OZE Z 
'118 0 
LI190 .END 

A saMPl e de vi. ce dri ver fOT' Atar i 's os 
RAM usag e a nd c l e a n up 

=034 A ICAUX1 =0008 UPD UT 
=OO EO FF,1 =00 01 ST ATU SOI-{ 
=0100 HI GH =OOFF LOW 

1Fl1 EMPTYFOUND l FZ5 MI NSTAL LEI) 
l F3 0 RECONN ECT :I. 1"3 '1 PULL THEM 
l F93 MGETE: 11" 86 MPUTE: 
I F'I A MINIT 11" 6 1 DPEN FDF, HEAD 
l F83 MCL.F'EAD 1FDO MSTDP 
l F9F MGETFn S IFBl. MST()I-{ 

Program 2. 

= 0~~ E 7 
=00 1313 

1FOO 
1F3B 
1 I" Lf[) 
1FAO 
1FDZ 
1FB:'j 
IF C13 

MEMLU 
STATU SEDF 
LDA DA NDGD 
M DRIVE f~ 

MUPEN 
MSTATU S 
MS TAFn 
MDVEC lm m:: NT 
DECL DW 

100 REM l isting of a program to print token va lues 

101 REM and their ATASCII e~ui yalents 

200 '? 'The STATEMENT Token List' : '? 

210 ADDR = 42161 : SKIP = .., . 
~ . TOKEN = 0 

220 GOSUB 1000 : REM call t he token printer 

300 '? 'The OPERATOR Token Li s t' : '? 

310 AD DR = 42979 : SKIP = 0 : TOKEN = 16 

320 GOSU B 1000 : REM again call to print token s 

400 END 

1000 REM Subroutine to print a ke",",ord table 
1001 REM On entr~: 

1002 REM ADDR = the a ddress of t he ~, e " ,",ord t able 

1003 REM SKIP = number of b"tes to skip 

1004 REM between ~. e " ,",ord strinss 

1005 REM TO KEN = t he starting token number f or 

1006 REM this table 

1007 REM 
1050 IF NOT F'EEK ( ADDR ) THEN ? : ? :RETURN 

[note: both tables e nd wi t h a zero b"teJ 

1060 PRINT TOKEN, : F,EM the token nun,ber 

1100 REM Print the ATA SCII string for this token 

1110 BYTE = PEEK( ADDR ) : ADDR = ADDR+l 

1120 IF BYTE < 128 THEN? CHR$ ( fIYTE); : GOTO 11 00 
1130 PRINT CHR$(BYTE - 128) : REM last characte r 

in ke ~ word has uppe r bi t o n 

1140 ADDR = ADDR + SKIP REM a n address for s tmts 
1150 TOKEN = TOKEN + 1 : REM to ne xt ke",",ord 

135 

;;;; 02 E5 MEM TOF:' 
=0:3 1A HADA BS 

11"0 2 SEARCHING 
=2 000 DRIVERTOP 

11"7 0 MCLOSE 
1F'IA MXIO 
I FCE MCERRENT 
lFCO [)ECC UF~RE N T 

1160 GOTO 1000 © 
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Parti:

A Small Operating

System: OS65D

The Disk Routines
T. R Berger

Coon Rapids, MN

Editor's Note: In thisfirst part ofa two-part series, Mr.

Berger presents valuable information for all disk drive

users. The article concludes next month with a memory

map of the disk routines andflowchartsfor all the major

subroutines. — RTM

In this article I will examine the disk routines in

OS65D (V3.2 NMHZ). To understand these sub

routines, it is neither necessary to know precise

details about the physical functioning of a disk

drive, nor to know about various methods of storing

data on a diskette. However, such background

makes it easier to understand what is involved in

an operating system, and why certain processes are

done as they are. There are several articles [1-3]

which offer very good general descriptions of disk

drives. Further, manufacturers' drive manuals

usually give fairly complete descriptions of indi

vidual drives. I only discuss those aspects which
are immediately applicable to the functioning

ofOS65D.

The Disk Drive

The typical diskette looks as in Figure 1. A magnet

ically coated round piece of plastic is enclosed in a

protective cardboard envelope which has an inner,

slippery plastic liner. The hub of the disk drive

engages the large hole in the middle of the plastic

diskette causing it to spin very rapidly inside its

envelope. There is a long slot in the envelope en

abling the head of the drive to make contact with

the plastic diskette.
Imagine a large number of concentric circles

drawn on the plastic diskette so that part of each

circumference is visible through the slot. We call

each circle a track on the diskette. When the diskette

is in the drive, the head is precisely positioned

under one of these circular tracks, and contact is

made with the diskette. The spinning of the diskette

causes this track to continually pass over the head.

If we imagine the track to be a continuous loop of

magnetic cassette recorder head, we can appreciate

how one might store data on the disk. If we envision

each track as being a different loop of tape then we

can begin to see the power of a disk drive.

In some minifloppies, inserting the diskette

and closing the drive door brings the head into

contact with the diskette. On other drives, there is

a little lever with a soft pad attached directly above

the head which is below the diskette. On drives

with such a lever, there is a switch which causes this

slapping. Turn the switch on and the head engages

the diskette; turn it off and the head loses contact

with the diskette.

The head can slide back and forth along the

long slot in the diskette accessing all the concentric

tracks on the diskette. This sliding motion is gener

ally accomplished in one of two ways. The head

may be on a screw. Spinning the screw one way or

another moves the head in or out. The head may

be on a flat metal band which is looped over some

shafts, or it may be on a wire which is wound around

some shafts. Spinning a shaft causes the head to

move. The slide rule dial on most radios works by a

similar principle: i.e. the dial pointer is mounted

on a string strung over pulleys and wound around

the tuning knob shaft. Twisting the knob moves

the pointer across the dial. Thus the back and

forth motion of the disk head is caused by the

turning motion of a motor shaft.

Since the tracks on a disk are very close to

gether, the motor only needs to spin a small fraction

of a revolution in order to move the head one

track. Very special motors called stepper motors

are used for this purpose. When the motor is pulsed,

it spins a fixed fraction of a revolution then stops.

If pulsed again, it will spin that same fraction again.

Clockwise or counterwise motion of the motor

shaft translates into back or forth motion of the

disk head. Consequently, there are two switches

which control this motor: one to determine direc

tion, the other an ON7OFF switch. If we set the

direction switch as desired then flick the ON/OFF

switch first to on then to off, the disk will move

one track.

If we have a memory location in the computer

which tells us the track number (say, Track 27) on
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Part I: 

A Small Operating 
System: 05650 
The Disk Routines 
T R Berger 
Coon Roplds. MN 

Editor's Note: l "thisfirstt)(lrt oj a two-part series, Mr. 
Be/ger presellts valuable illfonllationfor ([/I disft drive 
users. The art icle concludes III'xtlllunth with a lIIelllory 
lIIap oj the disk routines a lid flowcharts for all /h e lIIajor 
subroutines. - RTM 

In this anicle I wi ll examine the d isk routines in 
05650 (V3.2 NM HZ). To unde rstand these sub
rOLltines, it is neither necessary to kn ow precise 
detai ls about the ph )'sica l fun ctioning of a d isk 
drive. nor to know abo ll t variolls methods o f slo ring 
data on a diskette. However, such background 
makes it easier to unde rstand what is in volved in 
an o perating sys lenl , and why cena in processes are 
done as the)' are. There a re several articles [1-3] 
which offer ve r), good gene ral desc riptions of disk 
drives. Funher, InanufacLurers' drive manuals 
usuall ), give fairl), complete descriptions of indi
vidual dri ves. I onl ), discuss those as pects which 
are immed ia tely applicable to the functioning 
01'05650. 

The DIsk Drive 
T he typical diskette looks as in Figure I. A magnet
ically coated ro und piece of plastic is enclosed in a 
protective ca rdboard envelope which has an inne r, 
slipper)' plastic liner. The hub of the disk drive 
engages the large hole in 1 he middle of the plastic 
diskelle causing it to spin ve r)' rapidly inside its 
envelo pe. There is a long slot in the envelope en
abling the head ofthe drive to make co lllact with 
the plastic di ske tte. 

Imagine a large number of concentric circles 
drawn on the plastic diskclle so that pan of each 
circumference is visib le through the slol. We call 
each circle a track on the d iskelle. When the dis kelle 
is in the drive, the head is precisel), positioned 

under one of these circular tracks, and CO lllaCt is 
made with the d iskell.e. T he sp in ningofthe d iske lle 
ca uses this track to contin uall y pass over the head. 
If we imagine the track to be a contin uous loop of 
mag netic cassette recorder head . we can appreciate 
how one might sLOre data on the disk . I I' we envision 
each track as be ing a difTe relll loop of tape then we 
ca n begin LO see the power o f a disk drive. 

In some mi nifloppies, inserting the dis kelle 
and closing the drive door brings the head in LO 
colllact with the di skette . On other drives , there is 
a little lever with a soft pad attached directl), above 
the head which is below the diskelle. On drives 
with such a lever, lhere is a switch wh ich causes this 
slapp ing. T urn the switch on and the head engages 
the d iskette; turn it o ff and the head loses comact 
with the diskelle. 

The head ca n slide back and fonh along the 
lo ng slot in the di kelle accessing all the conce ntr ic 
tracks on the d iskelle. This sli d ing motion is gene r
all y accomplished in o ne of two wa),s. The head 
may be o n a screw. Spi nning the screw one way or 
another moves the head in or oul. T he head may 
be on a flat metal band which is looped over some 
shafts. or it ma y be o n a wire which is wound around 
some shafts. Spinning a shaft causes the head LO 
move. The slide rule dial on most radios wo rks by a 
simi la r principle: i. e . the dia l poi mer is moumed 
on a string strung over pu lleys and wound around 
the tuning knob shafl. Twisting the knob moves 
the poi mer across the dial. Thus the back and 
fo nh motion of the disk head is caused b), the 
turning motion ofa motor shafl. 

Since the tracks un a disk are very close to
gether, the Illotor on l), needs LO spin a small fraction 
of a revolution in order to move the head one 
track. Ver), special motors ca lled stepper motors 
a re used for this purpose. When the motor is pulsed , 
it spins a fixed fraction of a revol ution then StOps. 
I I' pu lsed again, it wi ll spin that sa me fraction again. 
Clockwise or counle rwise motion of the mOlor 
shaft trans lates inLO back or fonh llIotion ofth e 
disk head . Consequellll y, there are two switches 
which comrolthis moto r: one In determine direc
tion, the other an ON/OFF switch. I I' we set the 
direction switch as des ired then fli ck the O:--i/OFF 
switch firstLO on then to off, the disk ",ill move 
one track . 

I f we have a memo!"}' loca tion in the compule r 
which le lls us the track number (sa )', Track 27) on 



OSI TRS-80 COLOR-80 OSI

GALAXIAN - 4K - One of the fastest and finest

arcade games ever written for the OSI, this one

features rows of hard-hitting evasive dogfighting

aliens thirsty for your blood. For those who

loved (and tired of) Alien Invaders. Specify

system — A bargain at S9.95 OSI

LABYRINTH ■ 8K - This has a display back

ground similar to MINOS as the action takes

place in a realistic maze seen from ground levei.

This is, however, a real time monster hum as you

track down and shoot mobile monsters on fool.

Checking out and testing this one was the rnost

fun I've had in years! - S13.95. OSI

THE AARDVARK JOURNAL

FOR OSI USERS - This is a bi-monthly

tutorial journal running only articles about OSI

systems. Every issue contains programs custom

ized for OSI, tutorials on how to use and modify

the system, and reviews of OSI related products.

In the last two years we have run articles like

these!

1) A tutorial on Machine Code for BASIC

programmers.

2) Complete listings of two word processors

for BASIC IN ROM machines.

31 Moving the Directory off track 12.

4} Listings for 20 game programs for the OSI.

5) How to write high speed BASIC - and

lots more -

Vol. 1 (1980) 6 back issues ■ S9.00

Vol. 2 (1981) 4 back issues and subscription for

2 addiiional issues ■ S9.00.

ADVENTURES!!!

For OSI, TRS-80, and COLOR-80. These

Adventures are written in BASIC, are full fea

tured, fast action, full plotted adventures that

take 30-50 hours to play. (Adventures are inter

active fantasies. It's like reading a book except

that you are the main character as you give the

computer commands like "Look in the Coffin"

and "Light the torch".)

Adventures require 8K on an OSI and 16K on

COLOR-80 and TRS-80. They sell for $14.95

each.

ESCAPE FROM MARS (by Rodger Olsen)

This ADVENTURE takes place on the RED

PLANT. You'll have to explore a Martian city

and deal with possibly hostile aliens to survive

this one. A good first adventure.

PYRAMID (by Rodger Olsen)

This is our most challenging ADVENTURE, li

is a treasure hunt in a pyramid full of problems.

Exciting and tough!

TREK ADVENTURE (by Bob Retells}

This one takes place aboard a familiar starship.

The crew has left for good reasons - but they for

got to take you, and now you are in deep trouble.

DEATH SHIP (by Rodger Olsen)

Our first and original ADVENTURE, this one

lakes place aboard a cruise ship ■ but it ain't the

Love Boat.

VAMPIRE CASTLE (by Mike Bassmanl

This is a contesi between you and old Drac -

and it's getting a little dark outside. $14.95 each.

OSI NEW-NEW-NEW OSI

TINY COMPILER

The easy way to speed in your programs. The

tiny compiler lets you write and debug your pro

gram in Basic and then automatically compiles a

Machine Code version that runs from 50-150

times faster. The tiny compiler generates relocat

able, native, transportable machine code that can

be run on any 6502 system.

It does have some limitations. It is memory

hungry — 8K is the minimum sized system that

can run ihe Compiler. It atso handles only a

limited subset of Basic - about 20 keywords in

cluding FOR, NEXT, IF THEN, GOSUB, GOTO,

RETURN, END, STOP. USR(X), PEEK. POKE,

:~,', I. . S.\ , Variable names A-Z, and Integer

Numbers frdrn 0-64K.

TINY COMPILER is written in Basic. It can

be modified and augmented by the user. It comes

with a 20 page manual.

TINY COMPILER - $19.95 on tape or disk OSI

SUPERDISK II

This disk contains a new BEXEC* that boots

up with a numbered directory and which allows

creation, deletion and renaming of files without

calling other programs. It also contains a slight

modification to BASIC to allow 14 character

file names.

The disk contains a disk manager that con

tains a disk packer, a hex/dec calculator and

several other utilities.

It also has a full screen editor (in machine

code on C2P/C4I) that makes corrections a snap.

We'll also toss in renumbering and program

search programs - and sell the whole thing for -

SUPERDISK II S29.95 (5V) OSI

BARE BOARDS FOR OSI C1P

MEMORY BOARDS!!! - for the C1P - and they

contain parallel ports!

Aardvarks new memory board supports 8K

of 2114's and has provision for a PIA to give a

parallel ports! It sells as a bare board for $29.95.

When assembled, the board plugs into the expan

sion connector on the 600 board. Available now!

PROM BURNER FOR THE C1P - Burns single

supply 2716's. Bare board - S24.95.

MOTHER BOARD - Expand your expansion

connector from one to five connectors or use it

to adapt our C1P boards to your C4/8P-- $14.95.

16K RAM BOARD FOR C1P - This one does

not have a parallel port, but it does support 16K

of 2114's. Bare Board S39.95.

WORD PROCESSING THE EASY WAY-

WiTH MAXI-PROS

This is a line-oriented word processor de

signed for the office that doesn't want to send

every new girl out for training in how to type a

letter.

It has automatic right and left margin justi

fication and lets you vary the width and margins

during printing. It has automatic pagination and

automatic page numbering. It will print any text

single, double or triple spaced and has text cen

tering commands. It will make any number of

multiple copies or chain files together to print an

entire disk of data at one time.

MAXI-PROS has both global and line edit

capability and the polled keyboard versions

contain a corrected keyboard routine that make

the OSI keyboard decode as a standard type

writer keyboard.

MAXI-PROS also has sophisticated file

capabilities. It can access a file for names and

addresses, stop for inputs, and print form letters.

It has file merging capabilities so that it can store

and combine paragraphs and pages in any order.

Best of all, il is in BASIC (0S65D 51/4" or

8" disk) so that it can be easily adapted to any

printer or printing job and so that it can be sold

for a measly price.

MAXI-PROS - $39.95. Specify 5'/. or 8" disk.

SUPPORT ROMS FOR BASIC IN ROM MA

CHINES - C1S/C2S. This ROM adds line edit

functions, software selectable scroll windows,

bell support, choice of OSI or standard keyboard

routines, two callable screen clears, and software

support for 32-64 characters per line video.

Has one character command to switch model

2 C1P from 24 to 48 character line. When in

stalled in C2 or C4 (C2S) requires installation

of additional chip. C1P requires only a jumper

change. - $39.95

C1E/C2E similar to above but with extended

machine code monitor. — $59.95 OSI

ARCADE GAMES FOR OSI, COLOR-80 AND

TRS-80 {8K OSI, 16K TRS-80 AND COLOR-80)

TIMETREK -A REAL TIME, REAL GRAPHICS

STARTRECK. See your torpedoes hit and watch

your instruments work in real time. No more un

realistic scrolling displays! $14.95.

STARFIGHTER - This one man space W3r game

pits you against spacecruisers, battlewagons, and

one man fighters, you have the view from your

cockpit window, a real time working instrument

panel, and your wits. Another real time goody.

S9.95

BATTLEFLEET - This grown up version of Bat

tleship is the toughest thinking game available on
OSI or 80 computers. There is no luck involved

as you seek out the computers hidden fleet. A

topographical to'ughie. $9.95

QUEST ■ A NEW IDEA IN ADVENTURE

GAMES! Different from all the others, Quest is

played on a computer generated mape of Alesia.

Your job is to gather men and supplies by comb-

bat, bargaining, exploration of ruins and temples

and outright banditry. When your force is strong

enough, you attack the Citadel of Moorlock in a

life or death battle to the finish. Playable in 2 to

5 hours, this one is different every time.

16K COLOR-80 OR TRS-80 ONLY. $14.95

Please specify system on all orders

This is only a partial listing of what we have to offer. We offer over 120 games, ROMS, and data sheets for OSI systems

and many games and utilities for COLOR 80 and TRS-80. Send $1.00 for our catalog.

OSI

AARDVARK TECHNICAL SERVICES, LTD.

2352 S. Commerce, Walled Lake, Ml 48088

(313)669-3110 COLOR-80

OSI TRS-SO COLOR-SO OSI 
GAL A X IAN - 4K . One of the fas test and finest 
arcade games ever w ritten for the OS I. this one 
fea tu res rows 01 hard-hi tting evasive dogfight ing 
aliens t hirsty for your b lood . For those who 
toved (and ti red of) Al ien Invaders. Speci fy 
system - A bargain at $9 .95 OSI 

L A BYR INTH · 8K . This has a d isplay back 
ground similar to MINOS as the action ta kes 
place in a realistic ma ze seen fro m ground level. 
This is, howelo'er , a real t ime monster hun! as you 
track down and sh oo t m obile mons ters on foot. 
Chec king o u t and tesl ing this one was the m ost 
fun I've had in years ! - $1 3.95. OSI 

TH E AAR DVA RK JOURNAL 
FOR OS I USE RS - This is a bi·monthly 

tutorial journal funning only ar t icles about OSI 
systems, Every issue con tains prog rams c ustom 
ized for 051. tutorials on how to use and modi fy 
the system. and reviews of 051 related products . 
In the last twO years ~ve have run articles like 
these I 

I) A tutorial on Mach ine Code for BAS IC 
programmers. 

2) Complete listings of twO word processors 
for BAS IC IN ROM machines. 

3) Movinglhe Directory off track 12 . 
4 ) List ings for 20 game programs for t he OSI. 
5) How to write high speed BAS IC - and 

lots more-
Vol. 1 (1980) 6 back issues · 59.00 
Vol. 2 (19B l ) 4 back Issues and subscription for 
2 addit ional issues· S9.00 . 

ADVE NTU RESII I 
For OS I, T RS-BO , and COlO R-8 0 . T hese 

Adventures are written in BASIC. are full fea· 
tured, fast act ion. full plolted adven tures that 
take 30·50 hours to play . (Adventures are mter
active fantas ies . It's like read ing a book except 
that you are the maIO character as you give the 
computer comman ds like "look in the Colf in" 
and "Ligh t the larch".) 

Adven lures reQuire 8K on an OS I and 16K on 
CO LOR -BO and TRS.aO . They sell for $ 14.95 
each . 

ESCAP E F ROM MA RS (by Rodger Olsen I 
ThiS ADVENTURE takes place on the RED 

PLANT. You 'll have to explore a Martian city 
and deal Wi th pOSSibly host ile aliens to survive 
th is one . A good f irst adventure. 

PY RAMID (by Rodger O lsen) 
ThiS IS our most challengmg ADVENTURE . II 

is a treasure hunt 10 a pyramid full of problems. 
Exciting and tough I 

TR EK ADVENTURE (by Bob Retelle) 
This one takes place aboard a familiar stars hip. 

The crew has left fo r good reasons· but they for
gal to take y ou. and now you are in deep trouble . 

DEATH SHIP (by Rodger Olsen) 
Our f irSI and ongmal ADVENTURE, Ih ls one 

lakes place aboard a cruIse ship· but It am·1 the 
Love Boa t. 

VAMPIRE CA STL E (by Mike Bassman) 
ThiS is a contest between you and old Drae -

and it's ge lling a Illt le dark out5l(ie. $14.95 each . 

OSI NEW-NEW ·N EW 
TI NY COMP IL ER 

OSI 

The easy way to speed in your program s. The 
t iny compiler leIS y ou wri te and debug your pro· 
gram in Basic and the n automatically com pi les a 
Mach ine Code vers ion tha t ru ns fro m SO·150 
t imes faster. The t iny c om p ile r genera tes re loca t· 
able. native, transpor table machi ne code th a t can 
be run on any 650 2 system . 

It does have some limitat ions. It is m emory 
hu ngry - SK is the m inim um sized system that 
can run lhe Comp iler. It also hand les on ly a 
lim ited subse t of Basic - abou t 20 keywords in · 
cl ud in g FOA . N EXT, IF THEN, GO SUB. GOTO , 
RETU RN, EN D. STOP, USR (XI, PE EK . POKE, 
-. • , ' , I , ,<-> ,Variabte namesA·Z ,and In teger 
Number~ from 0 ·64 K. 

TIN Y COMPILER is wri tten in Basic. It can 
be modified and augmented by the user . It com es 
w ith a 20 page man ual. 
TIN Y COMPILER - $1 9 .95 on lape or disk OS I 

SU PER DI S K II 
This disk contains a new BEX EC · that boo ts 

UP w ith a numbered directory and which allows 
creation. de le t ion and renaming of files without 
calling other programs. It also con tains a slight 
modiiication to BAS IC to allow 14 character 
file names. 

The disk con tai ns a di sk manage r that can· 
tains a d is k packer, a hex /dec calcu lator and 
several other util it:es . 

It a lso has a full screen edi tor lin machine 
code on C2P/C4 )J that makes corrections a snap. 
We'lI also lOSS in renumbering and program 
search programs - and sell the wh ole th ing for -
SUPERD ISK II $29.95 (5%.") 051 

BA R E BOA RDS FOR OSI C1 P 
MEMORY BOAR DSI!! - for the C1P - an d t hey 
contain parallel POrts I 

Aardvarks new memory board supports SK 
of 2114 's and has provision fo r a PIA to give a 
parallel ports I It sells as a bare board for $29.95. 
When assembled, Ihe board plugs into the ~xpan
sian connector on the 600 board . Available now ! 

PROM BURNER FOR TH E C1P - Burns single 
supply 2716's . Sare board - $24 .95 . 

MOTHER BOA RD - Expand your expansion 
connector 'rom one to fIv e connectors or use it 
to adapt our C 1 P boards to your C4/8P . - $14 .95. 

16K RAM BOARD FOR C1P - Th is one does 
not have a parallel port. but it does support 16K 
of 2114'5. Bare Board $39 .95. 

WORD P ROC ESS ING THE EASY WAY
WITH MAX I-PROS 

This is a line-orien ted word processor de· 
signed for the o ffi ce tha t doesn 't want to send 
every new girl o ut for tra ining in how to type a 
letter. 

It has autom atic r ight and left margin just i
fica t io n and le ts you vary the w id th and margins 
d u rin g printing. It has a!J tom atic pagination and 
au tomatic page numbering. It w ill print any text 
single , doub le o r triple spaced and has text cen · 
te ring commands . It will m ake any nu mbe r o f 
m ultip le cop ies or chain fli es together to print an 
enti re disk o f data at one t ime . 

MAX I-PROS has bot h global and line ed it 
capability and t he p olled keyb oard versions 
co ntain a correc ted keyboard routine t hai make 
the OSI keyboard decode as a standard type · 
writer keyboard . 

MAXI·PROS also has sophis tica ted f ile 
capab ibili t ies . It can access a file for names and 
addresses. StOP fo r inp uts. and p rin t form letters. 
It has fil e merging capabilities so that it can sto re 
and comb ine paragraphs and pa ges in any order. 

Best of all, it is in BASIC (0 5650 51 /4 " or 
S" disk) so that it can be easily adapted to any 
prin ter or printing job and so that it can be sold 
for a measly p rice. 
MAXI·PROS - $39 .9 5. Specify 5% or BOO d isk . 

SUPPORT ROMS FO R BAS IC IN ROM MA
CHINES - C 1S/C2S . T his R OM add s line edit 
fu nct ions, software selecta ble scroll windows. 
bell support, choice of 051 or standard ke yboard 
rou tines, two callable screen clears. and sof tware 
support for 32 -64 ch aracters per line video . 
Has one character command to switch model 
2 C I P fr om 24 to 4 S character line. When in 
stalled in C2 or C4 (C2S) requi res installation 
of additiona l chip. C I P reQuires only a jum per 
change. - $39.95 
Cl E/ C2 E similar to above but with extended 
machine code monitor . - $59.95 OS I 

A RCADE GAMES FOR OS I, CO LOR ·SO AN D 
TRS-SO (SK OS I, 16K TRS-8 0 AN D COLOR -80 ) 

T IMETR EK . A REAL T IME, R EAL GRAPH ICS 
STAA TRECK . See your torpedoes h it and watch 
your ,"struments work in real ume. No more un· 
reallsuc scrolling dlsplaysl $ 14.95 . 

STARF IGHTER . Th is one man sPace war game 
Pits you against space cruisers, battlewagons, an d 
one man fighters. you have the view from your 
cockp it window, a real time working instrum en t 
panel, and your wits . Ano ther real t ime goody. 
S9 .95 

BATTLE FLEET - ThIS grown up version of Bat· 
tleshlp is the loughest thinking game avslladle on 
051 or SO computer s. There is no luck inllo lved 
as you seek OUI thc computers hi dden fleet . A 
topog raphical tough ie. $9 .95 

O UEST A NEW IDEA IN ADVEN TURE 
GAMES I Dlfferenl Irom all the o thers . Ouest is 
p la yed on a computer genera ted mape of Alesia. 
Your lob is to ga ther men and supplies by comb
bat . bargaining , eJlplorallon of ruins and temples 
and outfigh t bandi t ry . When your force IS SlfonQ 
enough. you a ttack the Ci tadel o f Moorlock in a 
life or dea th battle to the fi n ish . Playable in 2 to 
5 hours. this one is d ifferen t every t ime. 
16K CO LOR.aO OR TRS·SO ON LY. $ 14 .95 

Please specify system on all orders 

-OSI 

Th is is only a Plr,iallist ing o f wh it we have to offer . We o ffer over 120 games, ROMS, and dlla sheets for OS I systems 
and many games and u t ili t ies fo r COLO R·aO and TRS·SO. Send $1.00 for o ur catal og. 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, MI48088 

(313) 669-3110 COLOR-SO 
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which the head is currently positioned, and we

move the head outward one track on the diskette

(the outermost track is Track 0) then we may de

crease the number in memory by one {to Track

26). In other words, we may move from any track

to any desired track just by stepping and counting.

A single step occurs very rapidly, more than 100

steps per second are usually possible. Of course,

this stepping method will only work if we know the

current track number on which the head is located.

Most drives have a special indicator to tell

when the head is positioned over the outermost

track (Track 0). Moving the head out until this

indicator conies on allows us to set a track counter

to 0 precisely when the head is at Track 0.

When the head is down on a particular track,

several operations are possible. The head can read

(playback) data from the diskette, or it can write

(record) data on the diskette. In addition, an erase

function can be switched on. If we erase only, the

track will be erased. However, if we erase and write

at the same time, the erase function narrows the

data stream keeping it from widening into neigh

boring tracks. The disk has a switch which causes

the head to write if on and read if off. An additional

switch turns the erase function on and off.

If you look down on some spinning circular

object (e.g. a tinning phonograph record), you will

Table 1.

DISK STATUS LINES

PA0 DRIVE 1 READY

PA1 HEADATTRACK0

PA2 FAULT INDICATOR

PA3 SECTOR HOLE

PA4 DRIVE2READY

PA5 DISK WRITE PROTECTED

PA7 INDEX HOLE

DISK CONTROL LINES

PB0 ENABLE WRITE FUNCTION

PB1 ENABLE ERASE FUNCTION

PB2 STEP MOTOR DIRECTION (IN)

PB3 STEP MOTOR ON (OFF)

PB4 FAULT RESET

PA6 DRIVE l/-i SELECT

PB5 DRIVE '/* SELECT

PB6 SET HEAD RECORD CURRENTTO LOW

PB7 PUT HEADONTO DISKETTE

The disk PIA has two ports "A' and 'B\

PORT A $C000 (with bits PA0-PA7)

PORT A CONTROL REGISTER $C001

PORT B $C002 (with bits PB0-PB7)

PORT B CONTROL REGISTER $C003

The disk has an ACIA

SERIAL PORT $C011

STATUS/CONTROL REGISTER $C010

OS65D configures this port for 8 bit bytes with even parity and

I stop bit ($58).

see that the outer edge is moving much more quickly

than any inner part. In particular, on a diskette,

each track moves at a different speed past the

head. 'These radical changes in head speed from

inner to outer tracks pose difficult problems in

obtaining uniform recordings on all tracks of the

diskette. Some drives compensate by having two

possible recording levels: one for inner tracks, the

other for outer tracks. A switch is needed lo move

between these two modes.

If you own more than one drive, there are

switches which allow the computer to select any

one of these drives.

In Table I, under CONTROL LINES, you

will see that the computer has a bit Lo control each

of the switches just described. Other than a serial

port through which data Hows and its associated

control location, these are all the control lines used

by OS65D to run the disk.

As already mentioned, there are also STATUS

LINES to the computer which indicate current

conditions at the disk. There is an indicator to tell

Table 2.

8 INCH FLOPPY TIMING

#Sectors

1

2

3

4

5

6

7

8

9

10

11

12

Total

Pages

13

13

13

12

12

12

12

12

12

12

12

12

Pages

Last Sector

13

10

10

1

1

1

1

1

1

1

1

1

Time

162768

166203

166638

163209

163144

164079

164514

164949

165384

165819

166254

166689

DT

3900

464

29

3458

3023

2588

2153

1718

1283

848

413

-22

t(us.) = 810I + 12864xp- 1000xr + 435xn

p = number of pages in track

r = number of pages in last track

n = number of sectors

166667 us. = time on one track

DT = time left on track

MINIFLOPPY TIMING

■ctor.

1

2

3

4

5

6

7

8

> Total

Pages

8

8

8

8

7

7

7

8

Pages

Last Sector

8

3

4

4

1

1

1

1

Time

193986

199641

199296

199951

179478

180133

180788

205571

DT

6014

359

704

49

20522

19867

19212

-5571

t(us.) = 8307 + 24128xp- lOOOxr + 435xn

200000 ux. = time on one track
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which th e head is currentl y positioned , and we 
move the head o utward one track on the diskette 
(the outermost track is Track 0) then we may de
crease th e numbe r in memory by one (to Track 
26). I n o ther words , we may move from any track 
to any desired trac k just by stepping and counting. 
A single ste p occurs ver y rapidly, mo re than 100 
ste ps pe r second a re usually possible. Of course, 
this ste pping method will on ly work if we know the 
current track number on which the head is loca ted . 

Most dri ves have a specia l indicator to te ll 
when the head is positio ned over the outermost 
track (Track 0) . Moving the head out until thi s 
indicator comes o n allows us to set a track counte r 
to 0 precisely when the head is at T rack O. 

When the head is down o n a particular trac k, 
several operations are possible. The head can read 
(playback) data from the di skette, or it ca n write 
(reco rd ) data on the di skette. I n add ition, an e rase 
function can be switched on. Ifwe e rase o n l }' t the 
track will be e rased. However , if we erase and write 
at the same linle , the e rase functio n narrows the 
claw stream keeping it frO tll wide ning into ne igh
boring tracks. The di sk has a switch wh ich ca uses 
th e head to write ir on and read if o rr. An additio nal 
switch turns the e rase functi o n o n and off. 

I f you look down on some sp inning circula r 
object (e.g. a turning phonograph record) , yo u will 

Table I. 

DISK STA TUS LINES 

PAO DRIVE I READY 
PAl HEADATTRACKO 
PA2 FAULT INDICATOR 
PA3 SECTOR HOLE 
PA4 DRIVE2 READY 
PA5 DISK WRITE PROTECTED 
PA7 INDEX HOLE 

DISK CONTROL LINES 

PBO ENABLE WRITE FUNCTION 
PBI ENABLE ERASE FUNCTION 
PB2 STEP MOTOR DIRECTION (IN) 
PB3 STEP MOTOR ON (OFF) 
PB4 FAULT RESET 
PA6 DRIVE 'h SELECT 
PB5 DRIVE 'h SELECT 
PB6 SET HEAD RECORD CURRENT TO LOW 
PB7 PUT HEAD ONTO DISKETTE 

The disk PIA has two POTts 'A ' and ' B ', 
PORT A $COOO (with bits PAO-PA7) 
PORT A CONTROL REGISTER $COOI 
PORT B $C002 (with bits PBO-PB7) 
PORT B CONTROL REGISTER $C003 

The disk has an ACIA 
SERIAL PORT $CO II 
STATUS/CONTROL REGISTER $COIO 

OS65D configu res this port for 8 bit bytes with even parity and 
I stop bit ($58). 

see that the outer ed ge is moving much more quickl y 
th an any inneq )an . In particular, on a d iske tte, 
each track moves at a diffe re 11 t speed past th e 
head. These rad ica l changes in head speed from 
inner to o ute r tracks pose di fficult p roble ms in 
obta ining uniform recordings o n a ll tracks of the 
diskette. Some drives compensate b y having two 
poss ible recordin g levels: one for inner trac ks, the 
oth e r For oute r tracks. A switch is needed to move 
between these two modes. 

I f you own nlore than one drive, there a re 
switches which a llow the computer to select. any 
o ne o f t.h ese drives. 

In Table I , under CONTRO L LI NES, yo u 
will see that the computel' has a b it to control each 
o r the switches just described. O ther than a serial 
pOrlth rough wh ich data nows a nd its associated 
con tro l loca tio n , these are a ll the contro l lines used 
by OS65 D to run th e di sk. 

As alread y mentioned , th e re a re a lso STATUS 
LI NES to the computer which indicate current 
cond itions at th e d isk. There is a n indicato r to te ll 

Table 2. 

8 INCH FLOPPY TIMING 

#Sectors Total Pages Time DT 
Pages Last Sector 

I 13 13 162768 3900 
2 13 10 166203 464 
3 13 10 166638 29 
4 12 I 163209 3458 
5 12 163 144 3023 
6 12 164079 2588 
7 12 164514 2153 
8 12 164949 171 8 
9 12 165384 1283 
10 12 165819 848 
II 12 166254 413 
12 12 166689 -22 

t( us.) = 8 101 + 12864xp - 1000xr+435xn 

p = number of pages in track 
r = number o f pages in last track 
n = number of sector s 

166667 us. = time on one track 
DT = time le rt o n track 

MINIFLOPPY TIMING 

# Sectors Total Pages Time DT 
Pages Last Sector 

I 8 8 193986 6014 
2 8 3 199641 359 
3 8 4 199296 704 
4 8 4 199951 49 
5 7 179478 20522 
6 7 1801 33 19867 
7 7 180788 t9212 
8 8 205571 -5571 

t( us.) =8307 + 24128xp - 1000xr + 435xn 

200000 ux. = time on one track 



Speed
Power

Efficiency

Printer Spooler

Virtual Indirect File
STOP WAITING lor you. printer!

PROCESS .-.inii wrm progumi ill while printing1

QUEUE I Bit you pile on print |0bl

TWO prinmi may bi tecomodittd on any two ports.

MULTIPLE COPIES with tap and bottom page margin!.

SYSGEN relocates and peimits ertantu* cuslomnalion.

VIRTUAL INDIRECT FILES on disk. End apace

problems when uiing temporary filet Now do eilensive

editing of BASIC with your word processor.

XREF: BASIC Cross Referencer

* TABULATES Referenced line number), variable names

air,!,i jiii: defined Junction!

FAST machine language program.

DISK bastd for I«rgi BASIC lource files on any drive.

Data Resource Corporation

Suits 203

1040 Lunaai Street

Kailua, H! 96734

S95/S10

$25

(808)261-2012

for OSI
65D3 SYSTEMS

FBASIC: BASIC Compiler

FAST machine cade written with the eeie of BASIC

SPEED-optimifed. naiive-code compiler.

INTEGER lubiet ol OSI-.upplied BASIC

DISK based to allow largest source mri object lilel,

EXTENSIONS to BASIC:

- Simple interlace to system hardwire and loftware.

- Direct access to 650Z registers.

- Amy initialiiaiion end optional absolute location.

- WHILE end other structure.

- Combine compiler and interpreter advantages.

UTILITIES {plus source), manual, and many aiamplai

R-EDIT: Edit any program or text!

FULL CURSOR control Edit anywhere on the ttreen.

INSERT, replace, add. delate with RAMiaiident editor.

ONE KEY stroke and you're editing.

BASIC, assembler, etc edited without reloading R-EDIT.

SYSGEN relocates H- EDIT and permits eiteniive customisation

CP/M to OSI Disk Translation Service

Frustrated by all those good CP/M disks that want lun on your OSI CP/M system'

It's that special OSI disk format1 And we can In that Jusl send us your disk. SIS. and

you'll soon have an OSI compatible disk

Mined grdin ipplrnj to ilftni pirchim Pragumi lupplnij in (in. ttngli di.irt(,

iingli-nO.d duki Hihiii imdinii idd 4% ui

if a drive is ready (i.e. if the drive door is closed

indicating a diskette is mounted and ready). There

may be an indicator to tell if a diskette is write

protected. Finally there is an index hole detector.

These indicators are all listed in Table 1 under

STATUS LINES. You will see a few more than

mentioned here. These are not used by OS65D.

Let's examine the function of the index hole a

little more closely. In Figure 1 you will see a small,

off-center hole punched in the diskette. (It is off

center to prevent functioning if the diskette is

inserted into the drive wrong side up.) As the

diskette spins, the drive detects when this hole

passes over a special indicator. This passage marks

the beginning of a track. To find the beginning of

a track, the computer moves the head to a track,

puts the head on the diskette, and wails lor the

index hole to Hash by.

Once the index hole has passed, the data format

on the diskette becomes important. The few me

thods for encoding data magnetically on the diskette

are standardized and adhered to by almost all

drive manufacturers. Thus one bit sent to BRAND

X drive will be recorded in just about the same way

as one bit sent to BRAND V (i.e. the bit will be

recorded in one of about three standard ways).

There are a few exceptions to this rule.

This standardization allows computer manu

facturers to use drives from different disk manu

facturers on the same computer. OSI supplies

computers with Shugart, Sicilians, and other drives

without explicitly telling the buyer which drives he

is getting.

Most computer manufacturers send bits from

their computers to disk drives as a steady stream of

bits, eight bits per byte, and a fixed number of

bytes per stream. At the end of a stream are two

more bytes called a checksum of cyclic reduncancy

Figure 1.

Index

Hole

Drive

Hub

Hole

SPEED ~ 
POWER ----,-- OSI 

EFFICIENCY 

SPUL65: Printer Spooler 
Virtual Indirect File 

$95/$10 

• STOP WAITING lor you. l" inr.rI 
• PROCESS word., wriu prog'lm . .. .. 1l ... " il, pr inting! 
• QUEUE I.u you pil l on pr int jobs. 
• TWO prinlilS mly In lecomad.,.d on Iny ' ... 0 pOIII. 

• MULTIPLE COPIES wil . lop .nd bottom 'Ig. m .. gin • . 

• SYSGEN r, IOCIIII tnd ,lImin UII"Iiu cu,romill!ion. 
• VIR TUAL INDIRECT FILES on dilk. End 'piCI 

probl,rnl wht" IIlinll 1.mpO,.,y iii .. , Now do u'ln.in 
, dil;ng 01 BASIC wit~ your word pronliDI 

XREF: BASIC Cross Referencer 
• TABUlAHS: R. I."",,!! lin. numbell. Vll i,bl, IIlmll 

(num. ric. " ring. I nIY) . • nd d,Ii",d lunclionl. 

• fAST mlChin, II /lgUlg l p.ogrlm. 

• DI SK bin d lor 111111 BASIC IOU'et lilll on In. drin. 

rA,.
dr

1i1.::':c"."";,, ~ S";,,203 
1040 lunaai Street 
Kailua. HI 96734 (808) 261-2012 

$25 

if a dri ve is ready (i.e. if th e dri ve door is closed 
indicatin g a diskelle is mo unted and ready). There 
may be an indicator to te ll if a diskelle is write 
protected. Finally the re is an index ho le d etector . 
These indicato rs are a ll li sted in Table I unde r 
STATUS LI NES. You wi ll see a few mo re th a n 
mentio ned he re. T hese are not used by OS65D. 

Let's examine the function 0(" th e index hole a 
little more closely. In Figure I you will see a small , 
off-cen te r ho le punched in the diskelle. (It is o ff 
cente r to prevent functioning if th e diske tte is 
inserted into the clt-ive wrong side up .) As the 
diske tte spins, th e drive de tects when th is hole 
passes over a specia l indicato r. Th is passage marks 
the beginning o f a track. To find the beginning of 
a t rac k, lhe com pUler moves the head lO a lrack, 
puts the head o n th e diskette, and wa its fo r th e 
index hole to fl as h by. 

Once the index ho le has passed, the data format 
on the diskette becomes important. The few me
thods lor encodin g data magneticall y o n th e di skette 
a re sta nda rdi zed and ad hered to by a lmost all 
drive ma nufacture rs. Thus o ne bit sent to BRAN D 
X dri ve will be record ed in just abo ut the same way 
as o ne bit sent to BRAND Y (i.e. th e bit will be 
record ed in o ne o (" abo ut three standard ways). 
T here are a few exce ptio ns to t:h is rule . 

Th is standardi zalio n a llows COlllputer manu
facturers lo use dri ves from different disk ma nu-

for 
6503 SYSTEMS 

FBASIC: BASIC Compiler 
• FAST mach ... ude ...... llIn with ,hi lUI 01 BASIC. 
• SPHD·op,jmiltd. ntlin ·cad. CDlllpillf. 

• INTEGER IUbll1 01 DSI 'nppli,d BAStC. 
• DISK bud to .IIDW 1.,glIl IDure •• ntl obj.tl iii ... 
• UTENSIONS 10 BASIC: 

- Simple inuri,cI to sy.llm h.,dw .... nd UftW'" , 

- Dirici ICCISI 10 6502 "11;111, •. 
- Arr., in iti.li llljon Ind optionll .bulll!l lo,,';on. 
- WHIU inti alh. II,uetll'''. 
- Combin. urnp il ••• ntl in\l.preu •• dnnllllil. 

• UTILITIES (plul 10UIC.). mUII.I, .ntl mlny ",mpl ... 

R-EDIT: Edit any pr09ram or text! 
• fUll CURSOR control. (d il lnywh"l on ., .. .e ... n. 
• INSERT, " plu •.• dd, d.I.'1 wilh RAM ·u .id.nt .tlilo •. 

• ONE KEY s!tak •• nd you' ,. d i,ing. 
• BASIC, IIlImbl, r. lIe. ,clilld wilholll IIlading A-EOlT. 

• SYSGEN ,. IOC.III A· EDIT Ind !'tlmi'l ullnlin cUllomir.!;on. 

CP/M to OSI Disk Translation Service 
Fr ult ••• ed b, .11 thou gDDd Cp/M ~ilkl thlt won' t fu n In yauf OSI CP/ M ",tlm} 
It', thlt IPlei11 OSI dllk falmlt! And WI Cln Ii . thlt. JUl t lind UI ,aur dil" $IS, Ind 
ya,,'11 nan hlVl In OSI comp.tibl. dilk. 

M • ••• t Ol~ "" .~""d t ... It .... " I ......... P, • • " •• ' '''~Id ...... . .. ".,d ... "" 
"'I . ,.· . idld di.k.. H ...... III;d •• " odd 4S I ... 

fa clUrers onthe same computer. OSI supplies 
compute rs with Shugart, Siemans, a nd other drives 
witho ut explicitl y telling the buyer which drives he 
IS gelling. 

Most compute r manufaclUrers send bits fro m 
their computers to disk drives as a steady stream of 
bits, eight bits pe r byte , and a fixed numbe r of 
bytes per stream. At the e nd o f a stream are two 
more bytes ca lled a checksum of cyclic reduncancy 

Figure 1. 
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check (CRC). These two bytes are usually the sum

of all the previous bytes in the stream. On reading

the stream, the checksum can be recomputed from

the stream and compared with the checksum re

corded on the diskette at the end of the stream. If

there is a mismatch, an error has occurred some

where in the stream.

OSI does not follow this format. They treat

disk communication as an asynchronous communi

cation line. In other words, except for the speed of

the bits, the computer sends bits to the disk drive

in the same way it sends bits to a modem: through

a special serial port called an Asynchronous Com

munication Interface Adapter {for short, an ACIA,

UART, orjust serial port). OS65D requires 11 bits

to be recorded on the diskette for each eight-bit

byte. The first bit is a start bit indicating that the

byte is beginning. The next eight bits (bits 2-9) are

the actual data byte. The tenth bit is a parity bit

indicating whether the byte contains an even or an

odd number of value one bits. The last bit is a stop

bit indicating the end of the byte.

The disadvantages of this method are twofold.

First, it is nonstandard. OSI owners cannot inter

change disks made by computers of other manu

facturers. Second, OSI can store only 8/11 as much

on a disk as other manufacturer's computers.

The advantages are reliability and simplicity.

An inexpensive ACIA performs many chores

simplifying software and hardware. No cyclic re

dundancy checks are needed. Each byte can be

individually checked for an error by the ACIA. If

there is a disk error, usually all but a few bytes can

be recovered correcdy using the EXAMINE com

mand of OS65D. Other systems make recovery

much more difficult. A bit error can cause all bits

in a stream to shift by one. In other words, bit two

of a byte may be read as bit one, and bit zero of a

byte may be read as bit seven in the previous byte.

OS65D does an excellent job of error detection. It

is a shame that, in a system with such excellent

opportunities for error recovery, OS65D has abso

lutely none. If BASIC encounters a disk error, a

program stops with a terse error message.

Track Format

Figure 2 gives the actual data format for an OS65D

diskette track. Note that the Track 0 format differs

from all other tracks. In particular, Track 0 can

only be used by the bootstrap ROM. Track 0 con

tains the major portion of OS65D and is given

added protection by this scheme, but I believe OSI

blundered in choosing this format. All tracks should

be recorded the same way to maximize flexibility.

The data on a track commences 1 ms. past the

index hole (about 23 bytes in time at 44 us./byte).

Two bytes are written to indicate the beginning of

Figure 2.

FORMAT FOR TRACKS (>0)

Index

Hole lms. $43 $57 Track # $58 0615 ns.

$76 Sector # # Pages in Sector That many Pages of Data

$47 $53 Intersector Wait Time Repeat for each Sector

FORMAT FOR TRACK 0

Index Load Load

Hole lms. vector high vector low #Pages

... That many Pages of Data ...

a track. The bytes should be carefully chosen so as

to be an unusual combination. OS65D always writes

$43 then $57. When the track is read, reading does

not commence until the $43 and $57 have been

found. A simple encryption method would be to

change these bytes. Since the EXAMINE command

will even read such a track, this encryption is not

terribly secure. OS65U uses different bytes, so

OS65LJ tracks cannot be read by OS65D without

minor changes to the operating system.

Next the track number is written in binary

coded decimal (BCD). This recorded value is always

compared with the stored track number in memory

to make certain the head is positioned on the correct

track. Then a stop byte ($58) is recorded on the

disk (this byte is never checked on a read).

This data constitutes the Track Header. On

Initialization, a track is erased then the Track

Header is written on the Track. This Track Header

is not rerecorded at any future read or write.

There is a lull after the Track Header ofjust

under 6.6 ms. (about 149 bytes). This time differs

greatly from the time given in the OS65D GUIDE.

You will see why in the following discussion.

During a sector seek operation, a "previous

sector" length number/; is saved. This value is set

to four if we seek Sector 1 (otherwise the "previous

sector'1 length number would be zero, which is not

allowable). Then a subroutine waits pxHOO j.is. The

OS65D GUIDE says that between Sector N and

Sector n + 1 there is a gap of px80() us. This is not

quite correct. After the end of a sector, OS65D

waits quietly for px800 jis. The write function is

then switched on. A further 185 us. is allowed to

pass. Then the erase function is switched on. We

now wait an additional px80(> ym. before starting to

write data. In other words, the time from the last

byte of sector n to the first byte of sector n+ I is

about px 1600 + 185 jis. For Sector 1, p is taken to

be four. In all other rases, p is the length (in pages,

i.e. multiples of 256 bytes) of the "previous sector."

This description requires modification. It

applies to systems with a 1 MHZ clock. On cold
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check (CRC). These two bytes are usuall y the sum 
of all the prev ious bytes in the stream. O n reading 
the stream, the checksum can be recompu ted from 
the stream and compared with the checksum re
corded on the diskette at the end of the stream. If 
there is a mismatch, an error has occurred some
where in the stream. 

OS I does not fo llow this forma t. T hey treat 
disk cOln municalion as an asynchronous communi 
cation line. In other words, except for the speed of 
the bits, the compu ter sends bits to the disk drive 
in the same way it sends bits to a modem: th ro ugh 
a special serial port called an Asynchronous Com
munication Inter face Adapter (for short, an AC IA, 
UART, or just serial port). OS650 req uires II bits 
to be recorded on the d iskette for each eight-bit 
byte . T he first bit is a start bit indicating that the 
byte is beginning. T he next eight bits (bits 2-9) a re 
the actual data byte. T he tenth bit is a pa rity bit 
indicating whether the byte contains an even or an 
odd number of value one bits. T he last bit is a stop 
bit ind icating the end o f the byte. 

T he di sad vantages o f this method are twofold . 
First, it is nonstandard . OS I owners cannot inte r
change disks made by computers of other manu
facturers. Second , OSI can store onl y 811 I as much 
on a disk as other manufacturer's compute rs. 

The ad vantages a re reliability and simplicity. 
An inexpensive ACIA performs many chores 
simplifying software and hardware. No cyclic re
dundancy checks are needed. Each byte can be 
individually checked for an error by the AC IA. If 
there is a d isk er ror , usually all but a few bytes can 
be re.covered correctly using the EXAM I I E com
mand of OS650 . O ther systems make recovery 
much more difficult. A bit error can cause all bits 
in a stream to shift by one. In other words, bit two 
of a byte may be read as bit one, and bit zero of a 
byte may be read as bit seven in the previous byte. 
OS650 does an excellent job of error detection. It 
is a shame that, in a system with such excellent 
opportunities for error recove ry, OS650 has abso
lutely none. If BASI C encounters a disk error , a 
program sto ps with a terse error message. 

Track Format 
Figure 2 gives the actual data format for an OS65 0 
diskette track. Note that the Track 0 fo rmat diffe rs 
from all othe r tracks. In panicular , Track 0 can 
only be used by the bootstrap ROM . T rack 0 con
tains the majo r portion o f OS650 and is give n 
added protection by this scheme, but I believe OSI 
blunde red in choosing this format. All tracks should 
be recorded the same way to maximize fl ex ibility. 

The data on a track commences I ms. past the 
index hole (about 23 bytes in time at 44 us .fb yte) . 
Two bytes are written to indicate the beginning o f 

Figure 2. 

FORMAT FOR TRACKS (>0) 

Index 
Hole Ims . $43 $57 T rack # $58 661 5 us. 

576 Sector # # Pages in Sector That many Pages of Data 

$47 553 Intersecto r Wail T ime 

FORMAT FOR TRACK 0 

Index 
Ho le Ims. 

Load 
veclor high 

... That many Pages of Data ... 

Repeal for each Sector 

Load 
vec to r low # Pages 

a track. T he bytes should be ca refull y chosen so as 
to be an unusual combination. OS650 always writes 
$43 then $57. When the track is read, read ing does 
not commence un til the $43 and $57 have been 
found. A simple encryption method would be to 
change these bytes . Since the EXA MIN E command 
will even read such a track, this encryption is not 
terribl y secure. OS65U uses di fferent bytes, so 
OS65U tracks cannot be read by OS650 witho ut 
minor changes to the opera ting system. 

Next the trac k number is written in bina ry 
coded decimal (BCD). This recorded value is always 
compared with the stored trac k number in memory 
to make certain the head is pos itio ned on the correct 
trac k. Then a stop byte ($58) is recorded on the 
disk (this byte is never checked on a read). 

This data constitutes the T rack Header. O n 
Initialization , a track is erased then the T rack 
Header is written on the T rack. T his Track Header 
is not rerecorded at any future read or write. 

T he re is a lull a fter the T rac k Header o f just 
under 6.6 ms. (about 149 bytes). This time differs 
grea tly from the time given in the OS65 0 GU IDE. 
You will see why in the fo llowing discussion. 

During a secto r seek o peration , a "previous 
sector" length number p is saved. This va lue is set 
to four if we seek Sector I (othe rwise the "previous 
sector" length number would be zero , which is not 
allowable). Then a subroutine waits px800 p s. The 
OS65 0 GU IDE sal'S that between Sector N and 
Secto r n + I the re is a gap o f px800 ~I S. T his is not 
quite correct. After the end of a sector , OS65 0 
waits quietly for px800 ).I S. T he write function is 
then switched on. A furthe r 185 )JS. is allowed to 
pass. Then the erase fun ction is switched o n. We 
now wait an additional px800 p s. before starting to 
write data. I n other wo rds, the time from the last 
byte of sector n to the first byte o f sector n + I is 
about px I 600 + 185 JIS. For Sector I, I' is ta ken to 
be four. In all other cases, pis the length (in pages, 
i.e. multiples o f256 bytes) orthe "previous sector ." 

This description requires modifica tion. It 
app li es to systems with a I MHZ clock. O n cold 
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start, OS65D measures the timing on a serial port

to calculate the clock speed. (Remember, a 300

baud port must remain 300 baud no matter what

the clock speed.) Then a timing constant in the 1

ms. subroutine is set. However, this calculation

does not affect the 100 us. routine used in sector

spacing. (I assume this clock versatility is the reason

for the NMHZ in the title of this version of OS65D.)

In other words, the 100 us. routine is really a 100/

T us. routine where T is the clock speed in MHZ.

This calculation accounts only for the wait

loops in intersector timing. In addition, there is

quite a bit of inline code which adds to intersector

liming. This timing can be calculated. A crude

estimate would be to add an additional 30jls. after

each sector. In other words, the sector spacing is

(Pxl600 + 215)/T

where T is the clock speed in MHZ, and /; is the

number of pages in the preceding sector. Your

disk does not necessarily write diskettes identically

with mine, though either computer should read

the other's diskettes.

All of this says there is some kind of empty

space between the end of the Track Header and

the start of Sector 1. Each sector is completely

rewritten each time it is addressed in a write opera

tion. A sector is written as follows.

We put a sector start code ($76) on the disk.

Next conies the set tor number \, then the sector

length /; in pages (each page is 256 bytes). The

smallest unit of disk storage in OS65D is one page.

The sector number s is verified on a read operation

with the value in memory. The sector length is

used on read to calculate the number of bytes to

load from the disk.

Now comes the actual data. The amount of

data is px256 bytes where p is the number of pages

in the sector. After this data comes two end check

bytes ($47, $53) marking the end of a sector. Thus

the sector if 5 + px256 bytes long. The gap between

sectors has already been described. Each succeeding

sector follows the same format. This format is

pictured in Figure 2. This discussion does not

apply to Track 0.

Before discussing Track 0, let's make a few

calculations. We assume we have 8" floppies and a

1 MHZ clock (this latter enters in only for the

liming between sectors). We discuss how many and

what kind of sectors may be put on a track. The

discussion is important for the following reason:

on a write operation, OS65D checks for the index

hole when seeking a Track Header. This keeps the

computer from "hanging" on uninitialized tracks

(i.e. tracks without a 'Track Header). In writing

sector n, the computer must read the preceding

sectors 1,2 n-1. For each of these, while the

computer is searching for the sector start code, it

also watches for the index hole to come around

again (also to avoid "hanging" on a sector seek).

After the start of the preceding sector, the computer

no longer checks to see if we pass the index hole.

The reason for this is simple. At 1 MHZ with 8"

floppies there is just not enough time between

input or output bytes from the disk to check for

the index hole and to do all the other operations

required during a read or write operation.

If the index hole passes, we are back to the

beginning of the track. If 1 ms. passes, we're over

the Track Header again. Obliterating the Track

Header destroys the readibility of the Track. Ex

perienced programmers may salvage matters using

the EXAMINE command, but this is not a task you

want to face. Moral: Don't pass the index hole a

second time on a write operation.

If you're not a whiz at algebra, skim over this

part until we start drawing conclusions.

We wish to derive a formula for the time from

the index hole to the time the head stops writing

on the diskette after sector n. If this time occurs

before a second appearance of the index bole, then

n sectors will fit on a track. We must account for all

the time from the first appearance of the index

hole until the write function is switched off after

the last sector.

The disk spins at 360 rpm. Thus one revolution

takes 166,667 jis. The disk data clock runs at 250

KHZ. In particular, each bit takes four j_is. Since

an OSI byte uses 11 bits, 44 us. are required per

byte. If we could pack a track, this means we could

fit 3,787 bytes on a track. But a track is not packed.

It is formatted, and we must calculate the for

matting time.

We use 1000 us. from the index hole to the

Track Header. The Header is four bytes long

using 176 us. more. As we have seen, from the

Track Header to the start of Sector one, we use

4xl600 + 2I5or6615 us. In particular, 7791 ^s.

are spent between the index hole and the start of

Sector one.

aaarrrgm t i i is a fast paced, frantic chase

abound the screen, trying to cakh some

gveby elusive tasgets. there are five

fc kinds op targets, eac3 with its own

m point value, flashing on and off

m at handom locations all over the

^ screen. all you have to do is catch
m thex to score the!?. points. simple,

right: the catch is, the hIjHeh the

target's point value. th£ shories ih£ time that it

stais on the scseen1 you'll undes5tand the name of

the came when that top scohing ~arzz~ flashes off

just as you catch it- fob the $tr. tibet with high

score bonuses and successive levels of

cal-Tlme DIFFICULTY. COLOR AMD SOUXD. SOUND FOR
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sLan, 0565 0 measures the Liming on a se r ia l po n 
to calculaLe the clock speed . (Re membe r, a 300 
baud po rL mUSL remain 300 baud no ma LLer whaL 
Lhe clock speed .) T hen a timing COnSLal1l in the I 
ms. subroutine is sel. However, this calculation 
d oes nOL affect the 100 us. ro uLine used in secto r 
spacing. (I assume Lhis clock ve rsa tiliLy is the reason 
for the NM HZ in the Litle o f Lhis version o fOS65 0 .) 
I n other words, the 100 us. rouLin e is rea ll y a 1001 
T us. routine whe re T is the clock speed in MHZ. 

This calculation accounts onl y for the wait 
loops in ime rsecto r timing. I n addition, there is 
quite a biL of inline code which adds to imersecto r 
Liming. T hi s timing can be ca lculated . A crude 
estimate would be to add an additio nal 30 p s. after 
each sector. In other wo rds, the sector spacing is 

(px 1600 + 215)rr 

where T is the clock speed in MHZ, a nd p is the 
numbe r of pages in the preceding seCLO r . Your 
disk does no t necessa ril y write diske LLes idelllica lly 
wiLh mine, though either compuLer should read 
the oLhe r 's diskeu es. 

All of Lhis says Lh ere is some kin d of em pLy 
space betwee n the end of the T rac k Header and 
Lhe stan of SecLor I . Eac h seCLO r is compleLel y 
rewritte n each lime it is addressed in a write opera
tion. A sector is wri tten as fo llows. 

We PUL a seCLOr SLan code ($76) on the d isk. 
Next CDlnes the sector number 5, then the sector 
lengLh /) in pages (each page is 256 bYLcs) . T hc 
smallesL un iL of d isk sLOrage in OS650 is one page. 
T he sector number s is verified on a read opera tion 
wiLh the value in me mory. T he seCLor length is 
used on read LO calcul a tc the numbe r of bytes LO 
load fro m the d isk. 

Now comes the actual data. The anl01lllt of 
daLa is px256 bYLes where p is the n um ber of pages 
in the secLor. Afte r Lhis daLa comes LwO end check 
byLes ($47, $53) marking the end ofa sector. T h us 
Lh e secLOr if 5 + px256 bytes lo ng. T he gap between 
seCLors has alread y been desc ri bed . Each succeeding 
secLO r fo ll ows the same fo rm aL. T his fo rmaL is 
p ictured in Figu re 2. T his d iscussion does nOt 
apply LO Track O. 

Before discuss ing T rack 0, leL's ma ke a few 
calcu lations. We assume we have 8" flopp ies and a 
I M HZ clock (Lhi s lauer enLe rs in onl y fo r the 
Liming between secLO rs). We discuss how many and 
what kind o f secwrs may be pUl o n a Lrac k. T he 
discuss ion is impon am fo r the fo ll owing reason : 
on a write opera ti on, OS65 0 checks fo r the index 
hole when seeking a T rac k Header. T his kee ps the 
computer from "hang in g" on uninitia lized tracks 
(i.e. tracks withou t a T rack Heade r). In writing 
secto r n , the computer muSL read the preceding 
seCLOrs I ,2, ... ,n- l . Fo r each o f Lh ese, whil e Lh e 
com pULer is searching for the seClOr stan code, it 

a lso waLches for the index hofe LO come around 
again (also LO avoid "hanging" on a seCLor seek). 
AfLe r the start of the preceding sector, the com puter 
no longe r checks LO see if we pass the index hole. 
The reason fo r this is simple . AL I M HZ with 8" 
[lop pies there is just not e nough time beLween 
inpuL or OULput bytes from the disk to check for 
the index hole a nd LO do all the other operaLions 
required during a read o r wriLe operaLion . 

If the index hole passes, we are back LO the 
beginning of the Lrack. I f I ms. passes, we' re over 
the Track Header again. ObliteraLing the Track 
Head er desLroys the readibility of the Track. Ex
pe rienced programmers may salvage maLlers using 
the EXAM I NE command, but Lhis is nOL a task you 
wa lll to face. Mo ral: Oon'L pass the index hole a 
second time on a write operation. 

If yo u're not a whi z aL algebra, skim ove r Lhis 
pa n ulllil we stan drawing conclusions. 

We wish LO d eri ve a fo rmula for the time from 
the index hole LO the time the head SLOps wriling 
on the diskette a fter seCLOr II. If this time occurs 
before a second appea ra nce of the index hole, then 
/I sectors will fit on a track. We must accoum fo r a ll 
the time from the first a ppea rance o f the index 
hole ullliithe write funcLio n is switched off after 
the las t secLOr. 

T he disk spins a t 360 rpm. T hus one revolUlion 
takes 166,667 ).IS. T he d isk d ata clock runs a t 250 
K HZ. In panicul ar, each bit takes fo ur p s. Since 
an OS I byte uses J I bits, 44 p s. a re requi red per 
byte. [fwe could pack a track, this means we cou ld 
fit 3,787 bytes on a trac k. But a track is not packed . 
IL is fo rma Lted , a nd we must ca lcula te the for
malting time. 

We use 1000 us. from the index hole LO the 
T rack Header. T he Header is four bytes long 
using 176 us. more. As we have seen, from the 
T rack Header LO the start of SeCLO r one, we use 
4x J600 + 2 J50r 66 15 us. In panicular, 779 1 p s. 
are spe nt between the index hole and the sta rt of 
SecLOr one. 
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Each sector contains an integral number of

pages. Thus, all sectors contain, as an aggregate,p

pages. Each byte takes 44 us. and there are 256

bytes per page. Thus all these pages account for

H264xpus.

Each sector has five extra bytes. Thus, for n

sectors, we have 220xn j.is.

Next we must account tor all the wait time

after each of the n sectors. Recall that the wait

from one sector to the next is qxI600 + 215.us.

where q is the number of pages in the preceding

sector. Since we assume n sectors are on a track,

Uiere are only n-\ spaces between // sectors. If the

last sector has r pages, then the preceding n-1

contain p-r pages altogether. Thus, the total inter-

sector wait time is 1600x(p-4) + 215x(n-l) jis.

Finally, we must account for the time after the

last sector is written until the write and erase func

tions are switched off. Write and erase continue

for 600xr us. after the last byte is written. Then

write is switched off and erase continues for 525

jis. more before it too is switched off. This total

trailing time is 525 + 6(>0xr jis.

By adding all our derivations, we can make the

following statement. For 8" floppies with a one

MHZ clock, the total recording time for n sectors is

- 1000xr + 435xn

where/; is the total number of pages of data in the

sectors and r is the number of pages in the last sec

tor.

Remember, OS65D must run on all OSI ma

chines, so this formula gives the "'worst case" which

must always be satisfied. In Fable 2 you will see a

few 'upper limit' values tabulated (dt gives the

'time remaining' in the track).

Recalculate t for your system. A minifloppy

spins at 300 rpm. and the data clock is 125 KHZ.

Experiment with a few values for n and p in the

formula. Try actually recording this amount on a

disk. Be sure to use an empty diskette track. What

is wrong with filling the blank space between the

index hole and the Track Header with data? (Think

about $43, $57.)The maximum allowable number

(plus one) of pages per sector in OS65D is stored in

$27ED. You may wish to change this for your

experiments.

Notice that OSI recommends a maximum of

13 sectors when only one sector is written on a

track, and eight sectors (12 sectors in early GUIDES)

if more than one sector is written on a track. The

early GUIDE value is "just barely wrong." The

later value is obviously a shot in the dark meant to

be conservative. It is probably the case that many

drives would accept 12 single page sectors in a

track. But even 1 1 sectors, including 12 pages,

leaves very little room for errors. ©

INTRODUCING. . .

TEACHERSAID
DR. DALEY'S SOFTWARE is excited about our

latest software release—TEACHER'S AID.

TEACHER'S AID is the grade management sys

tem you've been waiting for. Its many features

mean that you can be free from the drudgery of

hours of record keeping and grade reporting. Now

you can devote more time to the pleasures of

teaching.

TEACHER'S AID is easy to use, menu driven and

features—

1. Flexible class assignment structures. This means

that you can set up and keep records of any com

bination of homework, quiz, test, lab, etc.

scores.

2. Grade averaging done in a variety of ways.

Grade averages can be prepared using weighted

scores, possible scores, tables, percent, or a

combination of these methods.

3. Student progress reports.

4. An individualized list of missing assignments.

5. Easy editing and additions to any of the files.

6. Reports on either the screen or printer.

All of this power is yours for only $59.95.

TEACHER'S AID comes on disk complete with

comprehensive, easy to read documentation,

packaged in an attractive binder.

When ordering please tell us your computer con

figuration. TEACHER'S AID is available on these

systems:

Apple II or Apple II Plus

(32K with single disk)

Pet or CBM 2000, 3000, or 4000 series

(16K with 2040 or 4040 disk)

TEACHER'S AID will be ready soon on the Atari

800 and TRS-80 Model I or Model III.

Call or write for details of our other software offer

ings.

NOTE OUR NEW ADDRESS

DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

Phone: (406) 821-3924

(Hours: 10 a.m. to 6 p.m. Mountain Time)

142 COMPl1TE! January. 1982. Issue 20 

Each sector contains a n integral number o f 
pages. Thus, a ll sectors conta in , as an aggrega te , p 
pages. Each byte ta kes 44 us. and the re a re 256 
bytes per page. T hus a ll th ese pages account fo r 
11 264xp us. 

Each sector has fi ve ex tra bytes. T hus, fo r It 
secto rs, we have 220xTl JJ S. 

Nex t we mll st account fo r a ll the wa il time 
a fte r each of th e II. secto rs. Reca ll tha t th e wa it 
from one sector to the nex t is qx 1600 + 2 15 J.lS. 
where q is th e number o f pages in th e precedin g 
secto r. Since we assume 'n secto rs a re on a track, 
the re a re o nl y 1/.- 1 spaces be tween I/. secto rs. I f the 
last secto r has r pages, then the precedi ng /I- I 
conta in p-r pages a ltogethe r . T hus, the to ta l inter
sector wa it time is 1600x( p-4) + 2 15x(n-l ) J.l S. 

Fina lly, we must acco unt fo r the time afte r the 
last secto r is written until th e write a nd e rase fu nc
tio ns a re switched off. Write a nd e rase con tinue 
for 600xr us. after the last byte is writte n. Then 
write is switched off and e rase continues for 525 
ps. more befo re it too is switched o ff. T his tota l 
tra iling time is 525 + 600xr ~IS . 

By adding a ll our de ri vatio ns, we can ma ke the 
fo llowing statement. Fo r 8" fl o ppies with a o ne 
MH Z clock, th e total recording time for n sectors is 

l( Jls.) = 810 I + I 2864xp - 1000xr + 435xn 

whe re /) is the tota l nu mber o f pages of data in the 
sectors and r is th e num ber of pages in th e last sec-
lo r . 

Remember , OS65D must run o n a ll OSI ma
chines, so this fo rmula g ives (he "worst case" which 
must a lways be sa tis fi ed . In Table 2 you will see a 
few 'upper limit' va lues tabula ted (dt g ives the 
'time remaining' in the t rac k). 

Reca lculate I fo r your system. A minifloppy 
spins at 300 rpm. a nd th e da ta clock is 125 KH Z. 
Ex periment with a few va lues fo r nand /) in th e 
fo rmula. T ry actu a ll y recordin g this amount o n a 
disk. Be sure to use an e mpty diske tte track. What 
is wrong with fillin g the blank space between the 
index ho le a nd the Track H ead er with d a ta ? (Think 
abo ut $43, $57.)The maximum a llowable number 
(plus one) of pages per secto r in O S65 D is stored in 
$27ED. You may wish to cha nge this fo r yo ur 
experinle nts. 

Notice that OSI recomnle nds a m aXilTIUlll or 
13 secto rs whe n o nl y one seCLo r is writte n on a 
trac k, and e ight sectors (12 secto rs in ea rly GU IDES) 
if more than o ne sec tor is writte n o n a track. The 
earl y G U IDE va lue is 'Just bare ly wrong. " The 
late r value is o bvio usly a shot in th e d a rk rneanllo 
be conse rvati ve. It is p robabl y the case that man y 
drives would acce pt 12 sing le page seClo rs in a 
trac k. But even II sectors, including 12 pages, 
leaves ver ), little room fo r errors. © 

INTRODUCING . . . 

TEACHER'S AID 
DR. DALEY'S SOFTWARE is excited about our 
latest software release-TEACHER'S AID. 

TEACHER'S AID is the grade management sys
tem you 've been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting. Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER'S AID is easy to use, menu driven and 
features-
I. Flexible class assignment structures. This means 

that you can set up and keep records o f any com
bination of homework, quiz, test , lab, etc. 
scores. 

2. Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods. 

3. Student progress reports. 
4. An individualized list of missing assignments. 
5. Easy editing and additions to any of the files. 
6. Reports on either the screen or printer. 

All of this power is yours for only $59.95. 
TEACHER'S AID comes on disk complete with 
comprehensive, easy to read documentation, 
packaged in an attractive binder. 

When ordering please tell us your computer con
figuration. TEACHER'S AID is available on these 
systems: 

Apple II or Apple II Plus 
(32K with single disk) 

Pet or CBM 2000, 3000, or 4000 series 
(16K with 2040 or 4040 disk) 

TEACHER'S AID will be ready soon on the Atari 
800 and TRS-80 Model I or Model III. 

Call or write for details of our other software offer
ings . 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 
Water Street ~ ~ 
Darby, MT 59829 L8J l~ 
Phone: (406) 821-3924 

(Hours: IO a.m. to 6 p.m. Mountain Time) 
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AYuletideTale

Editor's Note: We recently received thefollowing query

letter from a Mr, C. Pickins. While ice will not be able

to accept C'sfictional endeavors, wejelt his timely

outline might be of interest to our PETICBM readers.

We have put C (not his real name surely) w touch

with Dr. Chip. Perhaps ur'11 see the fruit of laterjoint

collaboration. —RCL

Dear Mr. Lock,

I have this great story outline that I thought

COMPUTE! might like to follow up. It'sjust that I

don't know if you publish fiction submissions.

It's this heartwarming story about a fellow

called Scrooge Tramiel, who runs a pet shop in old

London, or California, or Philadelphia or some

where (funny, the location seems to shift every

time I think of it). Anyway, he exhorts his lowly

clerk, a fellow by the name of Cratchit Finke, to

work through the holidays on a new computer

system to be called the Humbug III, and leaves to

go home.

Well, what should happen but this guy runs

across the ghost of his former partner, Jacob Peddle,

who rattles chains and chips and emits fearful moans

in all directions. The upshot of this visitation is that

Scrooge is going to be visited by three more spectres:

the barrister of Christmas past, the solicitor of

Christmas present, and the lawyer of Christmas

future.

Faster than you can say, "restraining order",

the Christmas past fellow pops up and reminds

Scrooge of how helptul he used to be to others.

"Spirit, why do you torture me so?" wails Scrooge.

"Yes, I gave that young fellow a chip to play with ...

and he promptly founded Apple Computers with

it. Indeed, Radio Shack got its start in the time

period between when I announced my computer

and started delivering it."

Just then, the digital clock beeps and along

comes Christmas present. Not a Christmas present,

you understand; just the Ghost of a Christmas

present, who shows retailers warming themselves

over the glow of their CRT screens. "Everybody

else's model three has failed," they seem to be

saying, "will Scrooge come through for us?"

An announcement of the digital cuckoo clock

heralds visitor number three, the spirit of Christmas

future. The screen swirls uncertainly ... coughing

and gasping, Scrooge peers through the orange

smoke ... is that IBM gaining credibility? What's

going on here? The Spirit intones, "I see unused

joysticks by the fireplace..." But begging and pleading

and threats of countersuits reveal that it ain't nec

essarily so ... there's still time to reform.

Dawn is breaking. Maybe the light is dawning,

too, for Scrooge rushes over to the window and

shouts at a passing boy, "Bring me the biggest

goose you can find! My competitors have all the

turkeys!"

And the story ends with a traditional Christmas

scene ... as Tiny Tim says, "God help us, every

one!".

Whaddya say, Mr. Lock? Do you think you can

use the story? ©
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It's this hea rtwa rming sto ry about a fe llow 
ca lled Scrooge T ramiel, who runs a pet shop in old 
London, or Califo rnia, or Philadelphia or some
where (funn y, the location seems to shi ft eve ry 
time I thin k of it). Anyway, he exhorts his lowl y 
clerk, a fe llow by the name of Cratchit Finke, to 
work through the holidays on a new compute r 
system to be ca lled the Humbug Il l, and leaves to 
go home. 

Well , what should happen but this guy runs 
across the ghost of his fa nner partner, J acob Peddle, 
who rattles chains and chips and emits fearful moans 
in all directio ns. T he upshot of this visitation is that 
Scrooge is going to be visited by three more spectres : 
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Faster than you can say, "restraining order", 
the Christmas past fe llow pops up and reminds 
Scrooge of how hel pful he used to be to others. 
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"Yes, I gave that young fe ll ow a chip to play with ... 
and he promptly fo unded Apple Computers with 
it. Indeed , Rad io Shack got its sta rt in the time 
period between when I announced my complller 
and sta rted deli ve ring it. " 

Just then, the d igital clock beeps and a long 
comes Christmas present. Not a Christmas present, 
you understand;just the Ghost of a Christmas 
present, who shows retailers warming themselves 
over the glow of their CRT screens. "Everybody 
else's model three has fa iled ," they seem to be 
saying, "will Scrooge come through for us?" 

An anno uncement of the digital cuckoo clock 
hera lds visitor number three, the spirit of Christmas 
future . T he screen swirls uncertainly .. . coughing 
and gasping, Scrooge pee rs th rough the orange 
smo ke ... is that IBM gaining credibili ty? What's 
going on here? T he Spirit intones, " I see unused 
joysticks by the fireplace ... " But begging and pleading 

and threa ts of counte rsui ts reveal that it ain't nec
essarily so .. . there's still time to refo rm. 

Dawn is breaking. Maybe the light is dawning, 
too, fo r Scrooge rushes over to the window and 
shou ts at a passing boy, "Bring me the biggest 
goose you can fi nd! My competitors have all the 
tu rkeys!" 

And the story ends with a trad itional Christmas 
scene ... as T iny Tim says, "God help us, every 
one! ", 

Whadd ya say, Mr. Lock? Do yo u think YO ll can 
use the story? © 
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Renumbering

An Appended

Routine Only
Elizabeth Deal

Malvern, PA

To finish the process we reset the start of

BASIC pointer to its original value, decimal 1025,

hex $0401, or whatever other number we have

jotted down in case ofbeing in a partition. In
BASIC, the reset can be done by:

POKE40,I:POKE41,4

Using the Monitor, the reset to 1025 decimal is

done by putting $01 into $0028 and $04 into

$0029.

Program A reappears on the scene and the

entire package is ready for use.

There is a way to append a program to another in

the PET even if the line numbers are out of order.

It will be shown here for the upgrade ROM tape

system. It should work on other PETs. The scheme

uses the Toolkit'" or its equivalents.

Suppose that program A exists in the PET and

that its line numbers range from 100 to 2000.

Suppose, further, that we would like to append a

program B with line numbers which are lower than

(or overlap) those of program A: for instance 15 to

340. As long as program B contains no GOTOs

and no GOSUBs, one renumbering of the entire

A-plus-B package will set the line numbers in order.

Consequently, target addresses in program A will

remain meaningful.

When, however, program B contains GOTOs

and GOSUBs, we are in violation of the "appended

program must have higher line numbers" rule.

And that means save one piece, put the other one

in, renumber it, save again, load again ... ad inflni-

tum. Disk people can do it in a jiffy. It's tough for

tape owners though.

Some rules just beg to be broken and this is

one of them. A simple solution consists of tempo

rarily hiding program A from PET's view by swap

ping some pointers around. Just before loading

program B we tell the PET that the BASIC area

begins at the end of program A or exactly two (2)

bytes back from the start of variables pointer (42-

43). We do this carefully by use of the Machine

Language Monitor where we replace contents of

$28-29 with contents of $2A-2B minus 2. Or by

these direct BASIC commands:

AD = (PEEK(42) + PEEK(43))-2: AH% = AD/256

POKE40,AD-AH7(*256:POKE41,AH7r

This has to be entered correctly the first time of

things get somewhat messy.

At this point we can append program B. It will

be placed, in the usual manner, at address AD. We

can list this program. And we can RENUMBER it,

for instance, with 3000,10 parameters sent to the

TOOLKIT.

Pointer addresses for various releases:

Start of Basic low byte

high byte

Start of variables low byte

high byte

Original

122 $7A

123 $7B

124 $7C

125 $7D

Upgrade

and 4.0

40 $28

41 $29

42 $2A

43 $2B

OLD PET OWNERS NEVER DIE

THEY JUST CALL ON US!

Our innovative line of hardware products protect the investment in

your original version 4K/8K PET by extending its life and usefulness.

Our software works on most PET/CBMs. to*=

• 2114-TO-6550 RAM ADAPTER ^ *°V
Replaces up to eight 6550 RAMs with \on cost, reliable 2114s one at a

time. Use Iwo units for total 6550 replacement. Never worry about

RAM availability again!

PHB-001 Bare Board S11.95

PHK001S Full Kit (No 2114s) SI7.95

PH-0Q1S Assembled (No 2114s) S24.95

(S2.50 postage/handling per order)

• 4K MEMORY EXPANSION

Installs easily internally. Uses eighi 2114Ls. Write protect provisions.

Second expansion needs external +5V power. "Soft-ROM" applica

tions. Bigger piograms1

PHB-002 Bate Board S16.00

PHK-002 Full Kit (No 2114s) S29.00

PH-002S Assembled (No 2114s! S42.00

PH-002 Assembled with 2114s $89.00

(S3.00 postage'handling per order)

• "REAL WORLD" SOFTWARE

For most PET/CBMs. Woni Processor, Mailing List, Catalog, Satellite

Tracker, Morse Code Keyer, Frequency Counter. Professional results

at low cost1

SI 7 S25

PHOMPT SHIPMENT!

California Resident, add 61 Ta

Write lor Free Catalog

SATISFACTION GUARANTEED

Foreign Shiiipinq Higher

OPTIMIZED DATA SYSTEMS
Dem C. PO Boi 595 Placencia. California 92670

DEALER INQUIRIES INVITED

PET/CBM Trademafk of CommoOoiE Business Machines
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There is a way LO append a program Lo anoLher in 
Lhe PET even if the line numbers are out of order. 
It will be shown here for the upgrade ROM tape 
sysLem . It should work on other PETs. The scheme 
uses the Toolkit ™ or its eq uivalents. 

Suppose LhaL program A ex isLs in the PET and 
that iLS line numbers range from 100 LO 2000. 
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program B wiLh line numbers which are lowe r Lhan 
(or overlap) those of program A: for instance 15 LO 
340. As long as program B conLains no GOTOs 
and no GOSUBs, one renumbering of the entire 
A-plus-B package will seL the line numbers in order. 
Consequelllly, Larget addresses in program A wi ll 
remain meaningful. 

When, however, program B contains GOTOs 
and GOSUBs, we are in violation of the "appended 
program must have higher line numbers" rule. 
And Lhat means save one piece, put the other one 
in, re number it, save again , load again ... ad infini
llIm. Disk people can do iL in ajiffy. It's LOugh for 
tape owners Lhough. 

Some rulesj usL beg LO be broken and this is 
one o f them. A simple solu Lion consisLs of Lempo
rarily hiding program A from PET's view by swap
ping some pointe rs around. Just before loading 
program B we tell the PET that the BASIC area 
begins aL the end o f program A or exactly two (2) 
byLes back from the sLart of va riables poilller (42-
43). We do Lhis ca refu lly by use of the Machine 
Language MoniLOr where we rep lace COlllellls of 
$28-29 with contents of $2A-2B minus 2. Or by 
Lhese direcL BASIC commands: 

AD = (PEEK(42) + PEEK(43»-2: AH % = AD/256 
POKE40,A D-AH 9f*256:POKE4I,AH % 

This has LO be ente red correctly the first time or 
things get somewha t messy. 

At Lhis point we can append program B. It will 
be placed , in the usual manner, a t address AD. We 
can list this program. And we can RENUMBER it, 
for ins Lance, wiLh 3000, I 0 parameters senL LO the 
TOOLKIT. 

To finish the process we reset the sta rt of 
BASIC pointe r to its original va lue , decima l 1025, 
hex $040 I , or whatever other numbe r we have 
j olted down in case of'be ing in a partition, In 
BASIC, the reset can be d one by: 

POKE40, I:POKE41 ,4 

Using the MoniLOr , the reset to 1025 decima l is 
done by pULLing $0 I into $0028 a nd $04 inLO 
$0029. 

Program A reappears on the scene and the 
elllire package is read y for use . 

Pointer addresses for various releases: 

Original 

Start of Basic low byte 122 $7A 
high byte 123 $7B 

Start of variables low byte 124 $7C 
high byte 125 $7D 

Upgrade 
and4.0 

40 $28 
41 $29 
42 $2A 
43 $2B 

© 

OLD PET OWNERS NEVER DIE 
{:t ........ .. THEY JUST CALL ON US! l} 
Our innovative line of hardware products protect the investment in 
your original version 4K /SK PET by extending its li fe and usefulness. 
Our software works on most PET ICBMs. r:.OS 

O~ 0 \ 
• 2114-TO.6550 RAM ADAPTER y'.v~ so"-

Replaces up to eight 6550 RAMs with low cost, re liable 2 I 14s-one at a 
time . Use twO units for total 6550 replacement . Never worry about 
RAM availabil ity aga in! 

PHS·OO I 
PHK·00 1S 
PH·00l5 

Bare Boa rd 511 .95 
Full Kit (No 21 14s) 517 .95 
Assembled (No 211 4s) 524 .95 

(52.50 postagelhandllng per o rder) 

.4K MEMORY EXPANSION 

Installs easily Internally . Uses eight 2114Ls. Write protect provISions. 
Second expansion needs external +5 V power . "Soft · RO M'" appllca · 
t ions . Sigger programs! 

PHB ·002 
PHK ·002 
PH'002S 
PH ·002 

Bare Board 516.00 
Full Kit (No 21 14s) 529 .00 
Assembled (No 21 14s) $112 .00 
Assembled with 2114 s 589 .00 

(53.00 postage/handling per order) 

• " REAL WOR LD" SOFTWARE 

FOI most PE1 /CBMs. Word Processor. Ma iling List. Catalog. Sa tellite 
Tlackcl , Morse Code Keyer, FreQuency Counter . Pr ofessional resul ts 
all ow cost I 

517 - 525 

Wfl U' lor Fr« Caralog 

PAOl\\PT SHIPMENTI 
Cail fornra Re~ ,dl!n r ~ . add 6 ' Ta~ 

SATIS FACTI ON GUAR ANT EED 
Fo rergn Sh'Pp rng H,gher 

OPTIM IZE D DATA SYSTEMS 
Dent C. P O Bo . 595 Placenl,a. Calt lo.n,p 9 2670 

c=t:II tID DEALER INQU IR IE S INV ITE D ~ 
PET /CBM Trooe ma, k o f Commodore B USiness Mar.h,n~ 
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BRANCH NEVER

And QUIF

Assembling On

SuperPET
Richard Mansfield

Assistant Editor

Ever hear of QUIF? Or HI, ISUPPER, STOI,

FSEEK, TABLELOO, COMA, ORB, PULB. SEX,

COMB, or BRA? These are some of the 6809

mnemonics, utilities library macros, and "structured

programming" statements available to you when

you assemble on the SuperPET. The Waterloo

6809 Assembler permits machine language pro

gramming which is somewhat like programming in

higher level languages. Along with the Assembler

is an Editor, a Linker (to connect modules), and a

monitor.

Making the transition to this assembler involves

two major adjustments: you are now working with

a 6809 and you are using a complicated assembler.

If you are accustomed to working with simple

assemblers (Supermon, Extramon, Micromon, or

others), you will be baffled at first by the require

ments of this assembler. Before looking into the

significant differences between 6809 and our fa

miliar 6502, let's see what is required if you decide

you want to place the letter "a" in the upper left

corner of your screen.

Simple 6502 Version:

0360 LDA#$41

0362 STA$8000

0365 BRK

Waterloo 6809 Assembler Version:

Ida #'a

sta $8000

swi

end

SWI means software interrupt and resembles

BRK on the 6502. (There are three software inter

rupts available: SWI, SWI2, and SWI3.) The apos

trophe allows you to enter the actual letter which

will be translated into the correct value for you.

Otherwise, it's fairly simple at this point. You arc in

the Editor here (no need for addresses yet — they

will be created later). The creation of your final,

"object" code takes several steps: you must save this

"file" to disk by typing p (for PUT) name.asm. Then,

when the ASM file is on disk, you type BYE to get

into the menu and select a (assemble) and you are

asked for the filename, so you type: name. (It adds

the ".asm" for you.)

The assembler makes two new files on the

disk: name.4 si and name.h()9. The first is a fairly

straightforward listing of the source code with line

numbers, object codes, mnemonics, and any com

ments separated into appropriate fields on screen.

Natne.bO9 is a file containing the object code to be

used later by the Linker.

Your next step is to return to the Editor and

make a fourth file:

"name"

org$1000

"name.bO9"

and PUT it to disk under the title "name.cmd."

The first line here names the "load module," the

second line defines the starting address of the

object code, and the third line names the object

code file to be used in the linking process.

Then you type BYE again, select Linker from

the menu, and type: name. (The linker will add

".cmd" to the name.) The linker creates two more

files (for a total of six): name.mod (executable load

module) and name.map (tells how name.bO9 was

mapped into name.mud).

Now you are ready to run your program. You

enter the monitor by typing "M" from the menu

and then type: I name.mod (to load the "module").

You can then type : g 1000 and, voila!, an "a"

appears on your screen.

The Monitor And Linker

Like TIM (the resident monitor on PET/CBM

computers) the SuperPET monitor has several

commands which are useful for debugging (Bank,

Clear, Dump, Fill, Go, Modify, Passthrough, Quit.

Registers, Stop, and Translate). "Bank" allows you

to access any of the 16 banks of upper RAM for

reading or writing. "Stop" sets breakpoints and

"Clear" clears them. "Dump" is equivalent to "M"

on TIM. "Modify" permits the same changes as

"Dump," but in the form M ff" 12 33 (where the

byte at $O()ff now becomes $12, $0100 becomes

$33). "Quit" is like TIM's "x." "Passthrough" sends

all input to a host computer and permits all output

from the host to appear on screen.

"Translate" is a disassembly. Curiously, there

is no provision for single-stepping or for SAVEing

from the monitor. A single-step program exists (it

was used at Waterloo to create the SuperPET

languages), but it was not included in the monitor.

As for SAVE, it was planned, evidently, that mo

dules should be only created from the upper levels

of the development system, following the steps

l 
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is no provision for single-step ping or ror SA VEing 
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outlined ahove which result in six files per module.

The linker knits the relocatable object modules

(name.b()9) into longer executable load modules.

The linker is invoked by creating the name.cmd file

mentioned above and including various commands

in this file. "Org" specifies the desired starting

address for the code. "Banksize" defaults to $1000

ifnot specified and "Bankorg" defaults to $9000.

Programs or modules may be loaded into specified

banks with the "Bank" command. To merge exter

nal routines from the system library (or from your

personal library of modules), use the "Include"

command. Finally, "Export" sets aside some me

mory (Export bytespace = $7b00) which is named

"bytespacc" and reserved for tables, etc. Following

its definition, "bytespace" can be referenced by any

routine using the statement: xref bytespace.

The 6809

As Figure 1 illustrates, the most obvious novelties

in the 6809 are the addition of Accumulator B, the

second (User) Stack, a Direct Page register, and

half-carry, fast IRQ, and Entire State Saved condi

tion flags. In addition, of course, the Y, X, and

Accumulator registers and the stack pointers are

expanded to 16 bits. Some of these improvements

facilitate simplified addressing since a 16 bit register

can address an entire 64K. Likewise, a stack can

now be located anywhere in memory and be of any

size desired. The A and B Accumulators can be

concatenated to form Accumulator D (A is the

MSB). This allows 16 bit addition, subtraction,

compare, and so forth, via a single mnemonic.

The S stack pointer is used for JSRs and inter

rupts as expected, but the U stack pointer is con

trolled completely by the user and is unaffected by

hardware status. This permits variables to be passed
between routines.

The direct page register (normally 0) is used
to form the MSB of an effective address during

"direct addressing." The offset is the byte following
the direct addressing mode opcode. This is like the

familiar zero page addressing, but with the added

ability to set "zero" at any page. A half-carry is a

carry from bit three during eight-bit addition.

There is a fast interrupt request line which can be

masked with the fast IRQ flag. The entire-state-

saved flag signals that all registers (not simply the

program counter and CC) have been saved on the

stack.

Figure 1.
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Branch Never: Addressing and New Instructions

In addition to the familiar 6502 modes, the 6809

includes "Direct" addressing, "Long Relative" (16

bit relative, position independent), and various

inrlrvrd and inrlirert modes inrludinsr auto-incre-
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ment and decrement by one or two bytes at a time.

The efficiency inherent in 16 bit manipulations, new

addressing modes, and new instructions permits

greater programming freedom than is possible on

the 6502. For example, the 6502 has approximately

56 mnemonics where the 6809 has nearly twice as

many. (Mnemonic counts will vary depending on

whether such instructions as ROL and ROL Ac

cumulator are counted as distinct instructions.)

Among the more interesting new instructions

is SWI (the entire machine state is saved and control

is transferred through the vector at $FFFA-B.

SWI2 is the same except that the IRQ masks ilags

are not set and the vector is $FFFA4-5). SEX means

sign extended. BRA is branch always. Perhaps the

most enigmatic new instruction is BRN, Branch

Never. Though hundreds of uses for this spring to

mind immediately, the assembler manual suggests

that it can be used if you should become tired

ofNOP.

MUL multiplies accumulators A and B (un

signed) and stores the result in the D (A + B) ac

cumulator. COMA and COMb complement these

accumulators. ORB P inclusive ORs the value

addressed by P, with B.

Assembler Expressions

The assembler provides for extensive programming

options through lables, external references, libraries,

macros, operators, conditional assembly, etc.

QUIF? It's Quit IF, one of the structured pro

gramming statements. HI is a condition which

follows QUIF and is true if the carry and zero flags

are both clear. Other statements are: IF, ENDIF,

ELSE, GUESS, ADMIT, ENDGUESS, LOOP,

ENDLOOP, and UNTIL. Like their counterparts

in other languages, these statements can be used in

the assembler, if that is your preference.

Also, a library of common routines is included

and can be called into a program by typing the

reference name followed b) an "underbar" charac

ter, an underline which is created by hitting the

back-arrow key. ISDELIM checks to see if the

character in question is a delimiter (not alphabetic

or numeric). STOI converts a decimal string to an

integer. ISUPPER sees if you have an uppercase
alphabetic character. FSEEK finds a record in a

random file. In all, there are 67 library modules.

The first parameter is passed on D, the rest on the
stack. Results come back in D.

The "structured programming" statements,

100 mnemonics, 67 library names, 17 addressing

modes, 96K, two stacks, 16 memory banks. It's a bit

of a transition. Nevertheless, 16 bit addressing, the
freedom to MUL at will, and numerous other
advantages all combine to make the 6809 option on
the SuperPET exciting and promising for machine
language programming. Q
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PET Repairs For

The Amateur
Louis F Sander

Pittsburgh, PA

My small keyboard PET has had several awful-

looking symptoms over the past year, and each

time I dreaded the size of the possible repair bill.

But each time I was able to cure the problem myself,

with no need for knowledge of digital electronics.

Based on first-hand experience, and on many

notes compared with others, here is what to look

for when your PET is acting strange: loose connec

tions, period.

Loose connections are probably the most

frequent source of trouble in PET-like electronic

equipment, and they are often the easiest to find

and fix. You'll learn how I found mine, after a few

words on safety. First, never look for trouble with

your PET plugged in. Under normal circumstances,

all lethal voltages are kept away from PET's main

circuit board and other exposed parts, but when

trouble comes, circumstances aren't normal. So

always pull the plug when you're troubleshooting.

Also, always take pains to avoid static electricity

when you're poking around inside your PET. Tiny

sparks that you can't see or feel can ruin some of

the IC's in there, so don't take any chances. The

best precaution is to ground yourself by touching

bare metal on the cabinet whenever you touch an

IC or the circuit board; it may look silly, but it's

safe. Now for my war stories:

My first trouble was erratic operation. From

time to time, I'd get a screen full of garbage, and

my cassette motor would run and run. It looked

like my reset button was locked down, but I knew it

wasn't. On the advice of somebody who knew, I

looked for an IC that was loose in its socket. When

I found it, the trouble went awLy. With time and
the flexing caused by neat, IC's all tend to walk out

of their sockets. If you have symptoms of trouble,

check this first. Open your PET and, with one

hand touching the cabinet, firmly press down on

both ends of every socketed IC, and walk them

back into place. You'll be surprised how many are

loose. Don't worry too much about flexing the

printed circuit board itself— it can withstand a bit

of bending.

My second problem came from a bad power

connector. I'd lose everything on my screen, right

in the middle of something important. At other

tinies, I'd power up and not be able to get anything

on the screen at all. When I found a hot power

connector, I knew the cause was found. The power

connector attaches your main circuit board to the

wires coming from the large transformer and

electrolytic capacitor at the left rear of PET's base.

If you are having problems, especially ones that

crop up after some length of'on' time, run your

machine for an hour or so, then feel the power

connector. If it's noticeably hot, it is a candidate for

replacement. I replaced both ends of my connector

with Radio Shack 274-226 and 274-236, for under

$3.00 total. If you're not an experienced electronics
person, turn this job over to an expert — it's

easy, but the new connectors are far from exact

replacements.

My biggest and most mysterious problem was

caused by a dirty contact on the connector between

the main board and tape drive # I. For several

months, I'd get strange screen messages and fre

quent system crashes whenever I tried to load a

program that was other than the first one on a

cassette. I'd say LOAD "RINKYDINK," the tape

would start to move, and then I'd get some horribly

misspelled version of rILLEGAL QUANTITY

ERROR, sometimes before and sometimes after

the PET had FOUND the programs preceding

RINKYDINK. It got so bad that I gave upon ever

being able to put more than one program on a

tape. I could tell that the problem was associated

with the unrecorded gaps between programs, but

that's as far as it went.

I found the problem one day as I connected

an audio amp to the tape READ line. The recorder

was running a totally blank tape, and the noise on

the READ line was tremendous. I accidentally

jiggled the wire going from the recorder to the

main board, and the noise stopped completely.

Later I found that a poor ground contact on the

PC board connector was allowing motor noise to

get into the signal circuits, and that PET was trying

to read the noise as data. No wonder it got an

ILEGALQUANIY ERRR! Two minutes with

superfine sandpaper cured the problem, and now

1 can read through a whole C-60 with no system

lockups. Keep your connectors clean.

By the way, I've had one minor problem unre

lated to bad connections: My PET likes to read

tapes a lot better without any amplifier connected

to CB2. I don't know just why, but the machine

definitely works better with nothing connected

back there. So now I disconnect the amplifier

whenever I'm through with a program that uses

sound. I guess this really is another loose connection

problem, but one of a differenl sort — in this one,

loosest is best. But take it from one who knows

more about it than he wants to — loose connections

are common in your PET, and you can usually fix

them yourself. ©
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PET Repa rs For 
I TheAm ur 

Louis F Sonder 
Pittsburgh, PA 

My small keyboard PET has h· seve ral awful 
look ing sympLOms ove r the yea r , and each 
time I dread ed the size of the dossllole re pair bill. 
Bm each time I was able LO cu the proble m myself'. 
with no need for . . electronics. 
Based on first-ha nd and on many 
notes compared with others, is what LO look 
for when your PET is acti ng : loose connec-
tions, period . 

the mos t Loose connections are ",,, ~k,, kl 
frequem source of trouble m 
equipme m , a nd they are often 

ke electronic 
easiest LO find 

mine. aflcr a few 
for trouble wi th 

and fi x. You 'll lea rn how I 
words on safety. First, never 
yo ur PET plugged in . Under 
all letha l voltages are ke pt 

CIrcumstances, 
fro m PET's main 

circuit boa rd and other ex parts, bu t when 
tro uble comes, ci rcu mstances 't normal. So 
always pull the plug when troubleshooting. 
Also, always take pains LO static electricity 
when you're poking around . yo ur PET. Tiny 
sparks that you can't see or can ruin some of 
the IC's in there, so don 't take y chances. The 
best precaution is LO ground vOllnwlI by LOuching 
bare metal on the cabinet you LOuch an 
IC o r the circu it board ; it may sill y, but it 's 
safe . Now for my war sLO ries: 

operat ion. From 
of garbage, and 

run. It looked 

My fi rst trou ble was 
time LO time, I'd get a screen 
my casseLLe mOLOr would run 
like my reset bULLon was lock dOWll , but I knew it 
wasn '!. On the ad vice o f so lne tjodywho knew, I 
looked for an IC that was i Its socket. Whe n 
I found it, the trouble wem . With time and 
the Oexing caused by nea t, all tend LO wa lk o ut 
of their sockets. I I' you have of trouble, 
check this first. Open yo ur ,with one 
hand LOuching the cabinet, r. , .. L II .. press down o n 
both e nds of ever y socketed and walk the m 
back in LO place. You'll be s nT. i-i"pn how man y are 
loose. Don't worry too much Oexi ng the 
primed circuit board itse lf - can withstand a bit 
of bending. 

My second problem from a bad power 
conncClOr. I'd lose everything on m )' scr een , rig ht. 
in the middle o f somethi ng im ortant. At other 
times, I'd power up and not b able to get an ything 
on the sc reen at al l. Whe n I 1'0 md a hot power 

connector, I knew the cause was found. The power 
connector att aches your main circuit board to the 
wires coming from the lat 'ge transformer and 
electrolytic capaciLOr at the left rear of PET's base. 
If you a re having problems, es pecia ll y ones that 
crop up after some length of 'on' time, run your 
machIne for an hour or so, then feel the power 
connecLOr. I fit 's noticeably hot, it is a candidate fo r 
replacement. I replaced both ends of my connector 
WIth RadIO Shac k 274-226 and 274-236, far under 
$3.00 total. I f you're not a n ex pe rienced electronics 
pe rson , turn thisjob over to an ex pe rt - it's 
easy, but the new connecto rs are fa r from exact 
replacements. 

My biggest and most mysterious problem was 
caused by a dirty comact on the conn ecLOr between 
the main board a nd tape drive # I. For severa l 
momhs, I'd get strange screen messages and fre
que m system crashes whenever I tried to load a 
progra m that was other tha n the first one on a 
cassette . I'd say LOAD "RI N KYDI N K," the ta pe 
would start LO move, and then I'd get some horribly 
misspelled version of' I LLEGAL QUANT ITY 
ERROR, sometimes be fore a nd sometimes afte r 
the PET had FO UN D the programs preced ing 
RI N K YD IN K. It got so bad that I gave up o n eve r 
being able LO put more than one program o n a 
tape. I could tell that the problem was associated 
with the unrecorded gaps between programs , but 
that's as far as it went. 

I found the problem o ne day as I con nected 
a n audio amp to the tape READ line. The recorder 
was funning a totall y blank tape, and the noise on 
the READ line was tremendo us . I accidentall y 
j iggled the wire going from the recorder to the 
main board , and the noise stopped com pletel y. 
Later I found that a poor ground contact on the 
PC board connector was allowing m Olo r noise to 
get into the signal circu its, and that PET was trying 
to read the noise as data . No wonde r it got a n 
ILEGAL QUANIY ERRR! Two minu tes with 
super fine sandpaper cu red the problem, a nd now 
I can read through a whole C-60 with no system 
lockups. Keep your con necto rs clean. 

By the wa y, I've had one minor problem unre
lated LO bad connectio ns : My PET likes LO read 
tapes a lo t beLLer without any am plifier connected 
LO CB2. I don't know just why, but the machine 
definitel y works beLLer with nothing connected 
back there. So now I disconnect the amplifie r 
whenever I'm through with a program that uses 
sound. I guess this reall y is a nothe r loose connectio n 
problem, but one of a dirferelll so rt - in th is one, 
loosest is best. But ta ke it from one who knows 
more abo ut ilthan he wa nts to - loose connections 
are comnlo n in your PET, and yo u can usuall y fi x 
the m yourself'. © 



QUALITYACCOUNTING SOFTWARE

for the CBM COMPUTER
THE GENERAL LEDGER SYSTEM $ 150.00

All entries are made via formatted, fill in the blanks,

screens. There is a separate check stub format disburse

ments entry screen and eight digit account numbers to

allow sub coding as required. Up to fifty user designated

journals are available. All data is verified on input with

balance enforced. All journals are available for print at

any point in the accounting cycle. Any printout may be

printed by department. The general ledger prints:

balance forward, full detail of each transaction, total

credits, total debits, and end balance for each account.

Available reports include.journals, disbursements

register, current trial balance, audit trial balance, budget

trial balance, income statement, balance sheet, cash

flow analysis, and comparison of budget vs. actual

amounts for year to date, or the current period.

FUND ACCOUNTING SYSTEM $200.00

The perfect accounting system for the municipal utility

district, and the small city or school district. The system

includes all features of the general ledger system with

the added ability of printing all reports, and the general

ledger, by fund as well as by department.

CLIENT ACCOUNTING SYSTEM $200.00

The accounting tool kit for the public accountant. This

system includes all features of the general ledger system

with the addition of a payroll check stub formatted

screen for payroll check input. Also included are: a

payroll disbursement register, a 1099 register, 941

reports, and W-2's.

INTERLOCKING MODULES

The following modules are available for any of the

general ledger based systems:

Accounts Payable

Accounts Receivable

Payroll

Job Cost Payroll

Utility Billing System

Accounting software may be reviewed at your dealer, or

via mail. Full catalog, demo disc, sample operations man

ual, [please specify which system], and a $20. credit cou

pon—only $20.00

DEALERS' Please Write for Dealers Pack

5 75.00

S 75.00

S 75.00

SI 00.00

SI 00.00

Expanded Software Catalog Free on Request

BASIC SOFTWARE SERVICE
P.O. BOX 181, LA PORTE, TX., 77571

Phone Area Code 7! 3/ 470-1857

ASERT yourself... with CFI's new Database Retrieval System

WHO CAN USE ASERT?

libraries J^m^ schools
personnel departments §KS% employment agencies
dating services accountants

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO:

Create up to 21 fields per record

Restructure fields at any time

Sort on any field at any time

Use FREE-TEXT area for comments

Create up to 90 searchwords

Search & retrieve on any combination of 90 searchwords

Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators
Print out hardcopy including labels

Output to any word processor

Compile summary statistics

• Maintain 1900 records per disk with "virtual" 5K record length

ASERT — Aid for Search & Retrieval of Text — $495 complete
For the 8032 CBM and 8050 disk drive — Commodore Approved Software

OTHER CFI SOFTWARE
Federal Income Tax Preparation System'

Personal Tax Calculator*
Emergency Control Program*

VIC Animation Tutorial

"Distributed for CFI under the Commodore label

ALL CFI SOFTWARE AVAILABLE
from your local Commodore dealer

or direct from CFI

CFI . . . computer solutions, 875 West End Ave.. New York NY

QUALITY ACCOUNTING SOFTWARE 
for the CBM COMPUTER 

THE GENERAl. LEDGER SYSTEM $150.00 
All entries are made via formarred, fill in the blanks, 
screens. There is a separate check stub format disburse
ments entry screen and eight digit account numbers to 
allow sub coding as required. Up to fifty user designated 
journals are available. All data is verified on input wi th 
ba lance enforced. Alljournals are available for print at 
any point in the accounting cycle. Any printout may be 
printed by department The general ledger prints: 
balance forward. full detail of each transaction. total 
credits. total debits. and end balance for each account. 
Available reports include:journals, disbursements 
register, current {[ial balance. audIt uial balance, budget 
(fial balance. income statement, balance sheer. cash 
now analysis. and comparison of budget vs. actual 
amounts for year to date. or the current period. 

FUND ACCOUNTING SYSTEM $200.00 
The perfect accounting system for the municipal utility 
district. and the small city or school district The system 
includes all features of the general ledger system with 
the added ability of printing all reports. and the general 

ledger. by fund as well as by department. 

CLIENT ACCOUNTING SYSTEM $200.00 
The accounting rool kit for the public accountant. This 
system includes all features of the general ledger system 
with the addition of a payroll check stub formatted 
screen for payroll check input A lso included are: a 
payroll disbursement register. a 1099 register. 941 
reports. and W-2·s. 

INTERLOCKING MODULES 
The following modules are available for any of the 
general ledger based systems: 

Accounts Payable 5 75.00 
Accounts Receivable 5 75.00 
Payroll 5 75.00 
Job Cost Payroll 5 100.00 
Utility Billing System 5 I 00.00 

Accounting software may be reviewed at your dealer. or 
via mail. Full catalog. demo disc. sample operations man
ual. (please specify which system). and a 520. credit cou
pon - only 120.00 

DEALERSI Please Write for Dealers Pack 

Expanded Software Ca!aJog Free on Requesl 

BASIC SOFTWARE SERVICE 
P.o . BOX 18 1. LA PORTE. TX. 7757 1 

Phone Area Code 713/470- 1857 

ASERT yourself ... with CFI's new Database Retrieval System 
WHO CAN USE ASERT? 

libraries 
personnel departments 
dating services 

i(~ 
~ 

schools 
employment agencies 

accountants 

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO: 
• Create up to 21 fields per record • Search & retrieve on any combination of 90 searchwords 
• Restructure fie lds at any time • Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators 
• Sort on any field at any time • Print out hardcopy including labels 
• Use FREE-TEXT area for comments • Output to any word processor 
• Create up to 90 searchwords • Compile summary statist ics 

• Maintain 1900 records per disk with "virtual" 5K record length 

ASERT - Aid for Search & Retrieval of Text - $495 complete 
For the 8032 CBM and 8050 disk drive - Commodore Approved Software 

OTHER CFI SOFTWARE 
Federal Income Tax Preparation System' 

Personal Tax Calculator' 
Emergency Control Program' 

VIC Animation Tutorial 
'Distributed for CFI under the Commodore label 

CFI , , ,com uter solutions 875 

ALL CFI SOFTWARE AVAILABLE 
from your local Commodore dealer 

or direct from CFI 
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Realtime

Clock On Your

Pet Screen
Mark L Robinson

Editor's Note: In the version ofMr. Robinson's clock

routinefor 4.0 BASIC, the code has been moved up 38

(decimal) from the Upgrade version ofProgram 1. Adda

value of38 to his POKEs and referencesfor (he 4.0

version. —RTM

How many times have you sat down at your com

puter to fiddle around for a few minutes, returning

to the real world hours (or days) later. This is not

always a problem and I don't mind being splattered

with cold suppers, missing parties, or aggravating

my wife. But one night, I had some free moments

to ponder the problem of losing track of time.

Wouldn't it be great, I thought, if I could always

have the correct time on the screen.

I knew that my PET had a 1/60 second counter

which is updated during the internal interrupt

cycle and some routines to print out the time. I

started to study the memory map in Osborne's

PET/CBM Personal Computer Guide and found

the following items: jiffy memory, clock correction

routine and the location of the interrupt addresses.

I figured if I could revector the interrupt

through a small machine language program, I

could capitalize on all three items - thejiffy clock to

keep track of time, the interrupt addresses to

return to the correct location and the clock correc

tion routine to make up for th

program, if necessary.

Some other investigation

e lost time of my

showed that the

routines that print the TIME$ use a lot of pro

cessing time and interact with memory locations

that Basic uses. I figured it would be best to handle

it completely as a separate little program. Then,

the more I thought about it, I realized that once

the time was set, I could follow it with a simple

series of little counters rather than keep having to

do long divisions. This also has the advantage of

being able to jump back to the1 normal program

whenever there is no carry up to the next most

significant clock digit. This saves over 50 percent

of the time penalty of the screen clock.

To initialize the clock and load the machine

language program, I wrote a small BASIC program.

Vnn r:m follow the explanations in the flowchart

and the symbolic listing of the machine language

program along with the listing of the BASIC

program. The machine language program is short

enough to load with pokes rather than entering it

using the machine language monitor. You can

enter and run this as a normal basic program and,

while the clock is running, you can use most BASIC

programs. There is a small time penalty to use this

while running BASIC, but if you are programming

or game playing, it is not critical.

Incidentally, since the program is synchronized

with thejiffy counter, you are automatically using

the PET's internal correction routine. On a three

hour run against a stop watch, the PET gained two

seconds (so much for my stop watch). Two words

of caution when you are writing programs: first, if

you hit return on the line the time is on it will be

entered in the listing and, second, if you have to

load a program from the cassette, turn the clock

off (POKE 144,46:POKE 145,230), load the pro

gram, and start the clock again (POKE

144,74:POKE 145,3). To reset the clock poke the
correct time digits to locations 833-838.

Symbolic Listing

Real Time on Screen

DEFINITIONS

INITIALIZE

LDA LOTB

ADC #05

STA TL0C2

LDA #Start

STA IRQ Low

START

LDA #LOTB

STATL0C1

CMPTL0C2

ADC #05

SBCTL0C2

ADCTL0CI

STA TL0C2

INCIMAGE.7

LDX#07

COUNTER

LDA IMAGE.X

CMPBASE.X

BNE UPDATE INIT

LDA #00

STAIMAGE.X

DEX

BEQUPDATEINIT

INCIMAGE.X

IMPCOUNTER

LOTB = Least significant time bit—

(Jiffy Counter)

TL0C1 Temporary holding location

TL0C2

of priorjiffy count

BASE l-7Baseofcount, 10or6

IMAGE 1-7 Location of time in memory

SCT 1-7 Screen locations of lime

Initialize prior count set it ahead

to next. 1 second. Note I

Revector interrupt to start

Checkjiffies see if we've reached

next. 1 sec

Yes-set TL0C2 for next .1 sec, make sure

that if more than 6 jiffs

occurred we do not add loo much

Increase. 1 sec memory location by 1

Initialize counter routine

Check (o see if we've reached limit

of base which produces a carry

No— then go to Update Init

Yes—place 0 in digit position

Go to next number in sequence

If we have done all 7 digits go to screen

update

Increment next digit by I (result ofcarry)

Go back and check this digit for carrv
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Realtime 
ClockO Your 
PetScreen 
Mork L. Robinson 

Editor's Note: In the version oj M·. Robinson's clock 
routine Jor 4.0 BASIC, the code I been moved up 38 
(decimal) Jrom the Upgrade versi 11 oj Program I . Add {I 
value oj 38 to his POKEs {lnd re rmasJorlhe 4.0 
version. - RTM 

How many times have you sat ~own at your com
pliler to fiddle around for a f~kl' minutes, returning 
to the real wo rld hours (or da s) later. T his is not 
always a problem and I don't ind being splattered 
with cold suppers, missing parities, or aggravating 
my wife . But one night, I had ome free moments 
to po nder the problem of losi g track of time. 
Wouldn 't it be great, I though , if I could always 
have the correct time on the s reen . 

I knew that my PET had 1160 second counte r 
which is updated during the i ternal interrupt 
cycle and some routines to pri t out the ti me. I 
sta rted to stud y the memory ap in Osborne's 
PET/CBM Personal Compute Guide and found 
the following items: jiffy mem ry, clock correction 
routine and the location of th interrupt addresses. 

I figured if I cou ld revect r the interrupt 
through a sma ll machine lang Iage program , I 
could cap italize on all three it ms - the jiffy clock to 
keep track of time, the interrupt addresses to 
return to the correct location and the clock correc
tion routine to make up for thb lost lime of my 
program, if necessa ry. 

Some other investigation howed that the 
routines that print the TIMEt use a lot of pro
cessing time and interact with emory locations 
that Basic uses. I figured it wol_ld be best to handle 
it complete ly as a separate " ttl", program. Then, 
the more I thought about it, II·ealized that once 
the time was set, I could follm it with a simple 
series o f li ttle counters rather han keep having to 
do long divisions. T his also has the advantage of 
being able to jump back to th normal program 
whenever there is nO carry up to the next most 
significant clock d igit. This sa es over 50 percent 
of the time penalty of the screen clock. . 

To initialize the clock anq load the mach me 
language program, I wrote a~r,a ll BAS IC program. 
Vnll r~n fo ll ow Ih f> pxolanauons II1lhe flowcharl 

and the symbo lic listing of the machine language 
program along wi th the listing of the BASIC 
program. The mach ine language program is short 
enough to load with pokes rather than entering it 
using the machine language monitor. You can 
enter and run this as a normal basic program and , 
while the clock is running, yo u can use most BAS IC 
programs. T here is a small time penalty to use this 
while running BASIC, but if yo u are programming 
or game play ing, it is not criti ca l. 

Incidentall y, since the program is synchron ized 
with the jiffy counte r, you are automatica lly using 
the PET's interna l correctio n routine. On a three 
hour run against a stop watch , the PET ga ined two 
seconds (so much for my stop watch ). T wo wo rds 
of ca ution when you a re writing programs: first, if 
you hit return on the line the time is on it will be 
ente red in the listing and , second , if you have to 
load a program from the cassette, turn the clock 
o ff (PO KE 144,46 :POKE 145,230), load the pro
gram, and sta rt the clock again (PO KE 
144,74: PO KE 145,3). To reset the clock poke the 
correct time digits to locations 833-838. 

DEFINITIONS 

I NITI ALIZE 
LDALDTB 
ADC#05 
STATLOC2 
LDA #SCart 
STAIRQLow 

STA RT 
LDA#LOTB 
STATLOCI 
CMPTLOC2 
ADC#05 
SBCTLOC2 
ADCTLOC I 
STATLOC2 
INC IM AGE,7 

LDX#07 

COUNTER 
LDAIMAGE,X 
CMPBASE,X 
BNE UPDATE INIT 
LDA#OO 
STAIMAGE,X 
DEX 

Symbolic Lis ting 
Real T ime on Screen 

LOTS = Least significant tim e bit 
Uiffy Counter) 

TLOC I Tem porary ho ld ing loca ti o n 
T LOC2 ' • , 

of prior jiffy count 
BASE J.7 Baseofcount, IO or6 
IMAGE 1-7 Localion oftime in memory 
SCT 1-7 Screen locations of time 

Initia li ze prior count set it ahead 
to next. 1 second. Note 1 

Rcvector interrupt to start 

Check jiffies see if we've reached 
next.l sec 

Yes-set TLOC2 for next .1 sec, make sure 
that ifmore th an 6 j iffs 
occurred wedo not add too much 

Increase . l sec memory locat ion by 1 
In itialize counter routine 

Check to sec if we've reached limit 
of base which produces a ca l-ry 
No- then go to Update In it 
Yes -placeO in digi t position 

Go to next number in sequence 
BEQ UPDATE INIT If we have done aU 7 digits go to screen 

update 
INCIMAGE,X 
IM P COUNTER 

Increment next digit by 1 (result of carry) 
Go back and check this die:it for carry 



SYS8010

for

8010 or

TNW2000

Software

by
MICROFEX

fits in 3.5K

VIC-MAN

eats dots and monsters

in maze $14.95

VIC-20

VIC-ROiDS
shoot at asteroids as they

float in space... $14.95

ROM based terminal

package for CBM 8000

with 8010 orTNW2000

SYS8010 ROM $49.95

OR

FREE with purchase

of 8010 modern!

8010 modern $279.00

PRIVATE I

Eliminates data errors

when using a modern with

an extension line

$11.95

Pet Bulletin

Board System

Start a bulletin board with

your 16K Pet or CBM.

Use 4040, 8050 or 2031

drives. See it in operation

at (414) 282-8118.

See Message Number 3.

PBBS software

$49.95

We also carry and demo

the entire Commodore and

Jim-Pack lines

of equipment.

Send check or money order

with order. Allow $5.00 for

shipping and handling.

PETTED microsystem

4265 W. Loomis

Milwaukee, Wl 53221
under the "Shell" sign

at 1-894 4 Loomis Rd

(414) 282-4181

PETTED
VISA & MASTERCHARGE

ACCEPTED

JUST PLUG IT IN
• No soldering • No messy wires

SOFTWARE

SELECTABLE
1. Software select one of two

operating systems.

(BASIC 2.0/BASIC4.0)

2. Software select utility ROMs

at conflicting addresses.

$12500
(U.S.)

($150.00 Canadian)

Add S3.00 shipping to all

points outside Canada.

m. Master Charge and

* VISA accepted.

BflTTERlES
inCLUDED

For 24 Pin ROM Machines Only

Village by the Grange
71 McCaul Street

Toronto, Ontario

Canada M5T 2X1

(416)596-1405

SYS8010 Software 
by 

MICROFEX 
fits in 3.5K 

VIC·MAN for 
8010 or 

TNW2000 

eats dots and monsters 
in maze ... ... $14.95 

ROM based terminal 
package for CBM 8000 
with 8010 or TNW 2000 

SYS801 0 ROM ........ ... $49.95 
OR 

FREE with purchase 
of 8010 modern! 

8010 modern ........... $279.00 
PRIVATE I 

Eliminates data errors 
when using a modern with 

an extension line 
$11.95 

JUST PLUG IT IN 
• No sOldering. No messy wires 

SOFTWARE 
SELECTABLE 
1. Software selecl one of two 

operating systems. 
(BASIC 2.0/ BASIC 4.0) 

2. Software select utility ROMs 
at conflicting addresses. 

$12500 (u.s.) 
($150.00 Canadian) 

Add $3.00 shipping to all 
points outside Canada. 

Master Charge and ~ 
VISA accepted. _ 

B.D.TTEALES Village by the Grange n I I 71 McCaul Street 

L flCllJDED Toronto, Ontano I Canada M5T 2Xl 
416 596-1405 

Pet Bulletin 
Board System 

Start a bullet in board with 
your 16K Pet or CBM. 
Use 4040, 8050 or 2031 
drives. See it in operation 
at (414) 282-81 18. 

See Message Number 3. 

PBBS software 

$49.95 

VIC-20 

--- • 
VIC·ROiDS 

shoot at asteroids as they 
float in space ... $14.95 

We also carry and demo 
the entire Commodore and 

Jlm'Pack linal 
of equipment. 

Send check or money order 
with order. Allow $5 .00 for 

Ihlpplng and handling. 
PETTED mlcrolyatam 

4265 W. Loomis 
Milwaukee, WI 53221 

under the "Shell" Sign 
al j·894 & loomis Rd. 
(414) 282-4181 

PETTED 
VISA & MASTERCHAAGE 

ACCEPTED 
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UPDATEINIT

LDX#07

UPDATE

LDA IMAGE,X

ADC #$30

STA SCT,X

DEX

BNE UPDATE

LDA #3A

STASCT,0

JMP IRQ

Initialize the screen update routine

Load time digit

Convert to PET number code

Store on screen

Have we done 7 digits? — no go back

to update

Yes— load and store colon on screen

Return to PET IRQ routine

1016 DATA0,0,0#

Note 1: The reason that five is added to thejiffy

count and not six (to gel the next 6/60 or . 1 sec) is

that we are incrementing when the prior count

location is less than the jiffy count. If the increment

occurred on equality then you would add six. The

reason for this is that I do not know if the jiffy

count can count iwo sometimes in which case the

equality would not occur for up to 12.8 seconds —

when the same binary digit again occurred. This is

also the reason the program checks for more than
six counts.

Program 1: Upgrade Version

5 REM REAL TIME ON PET SCREEN

6 REM C M. ROBINSON 1980

7 REM OK FOR PERSONAL USE

10 FORA = 1 TO 100

20 READ B

30 POKE 825+A,B

40 NEXT

100 PRINT"{CLEAR} HHMMSS"

INPUT"TIME"; A$

TI$=A$

FORA=1 TO 6

D=VAL(MID$(A$,A,1))

POKE832+A,D

NEXT

110

120

130

140

150

160

200

250

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

POKE144,74:POKE145,3

NEW

DATA10,10,6,10,6,10

DATA10,0,0,0,0,0

DATA0,0,87,90,165,143

DATA105,5,141,73,3,169

DATA85,133,144,165,143,141

DATA72,3,205,73,3,48

DATA38,105,5,237,73,3

DATA109,72,3,141,73,3

DATA238,71,3,162,7,189

DATA64,3,221,57,3,48

DATA14,169,0,157,64,3

DATA202,240,6,254,64,3

DATA76,111,3,162,7,189

DATA64,3,105,48,157,31

DATA128,202,208,245,169,58

DATA141,31,128,76,46,230

Program 2: 4.0 Version

10 FORA=1TO100

20 READB

30 POKE863+A,B

40 NEXT

100 PRINT"{CLEAR} HHMMSS"

110 INPUT"TIME";A$

120 TI$=A$

130 FORA=1TO6

140 D=VAL(MID$(A$,A,1)}

150 POKE870+A,D

160 NEXT

170 POKE144,112:POKE145,3

180 NEW

8 64 DATA 10, 10, 6, 10, 6, 10

8 70 DATA 10, 0, 0, 0, 0, 0

876 DATA 0, 0, 87, 90, 165, 143

882 DATA 105, 5, 141, 111, 3, 169

888 DATA 123, 133, 144, 165, 143, 1

41

894 DATA 110, 3, 205, 111, 3, 48

900 DATA 38, 105, 5, 237, 111, 3

906 DATA 109, 110, 3, 141, 111, 3

912 DATA 238, 109, 3, 162, 7, 189

918 DATA 102, 3, 221, 95, 3, 48

924 DATA 14, 169, 0, 157, 102, 3

930 DATA 202, 240, 6, 254, 102, 3

936 DATA 76, 149, 3, 162, 7, 189

942 DATA 102, 3, 105, 48, 157, 31

948 DATA 128, 202, 208, 245, 169, 5

8

954 DATA 141, 31, 128, 76, 85, 228

9 60 DATA 0,0,0,0,0,0 ©

1.
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UPDATEINIT 

LDX#07 

UPDATE 
LDAIMAGE.X 
ADC#$30 
STASCT,X 
DEX 
BNEUPDATE 

LDA#3A 
STASCT,O 
]MPIRQ 

Initia li ze Ihe sc reen updalc ro ulin e 

Load lime digit 
Convert to PET nu mber code 
Store on screen 

H ave wedone 7 digits?-nogoback 
toupdale 
Yes-load and slore colo n on screen 

Re lurn to PET IRQ routine 

Note I: The reason thm five is added lO the jiffy 
count and not S IX (to get the nex t 6/60 o r .1 sec) is 
lhal we are incre me nling when the prior counl 
location is less than thejiffy coun t. If the increment 
occu rred 0 11 equality then you wou ld add six. The 
reason for thi s is that I do nOl know ifthejifTy 
count can countlwo somelimes in which case the 
eq uality wou ld not occur for up to 12.8 seconds
whe n the same binary digit again occurred. T his is 
a,lso the reason the program checks for more tha n 
S IX counlS, 

Program 1: Upgrade Version 

5 REM REAL TIME ON PET SCREEN 
6 REM C M. ROBINSON 1980 
7 REM OK FOR PERSONAL USE 
1 0 FORA = 1 TO 100 
20 READ B 
31il POKE 825+A , B 
41il NEXT 
11il1il PRINT " {CLEAR} HHMMS S " 
111il INPUT "TIME";A$ 
121il TI $=A$ 
1 30 FORA=l TO 6 
141il D=VAL(MID$ (A$,A,l)) 
151il POKE832+A , D 
161il NEXT 
21il1il POKE144,74:POKE145,3 
251il NEW 
11il1il1il DATA11il,11il,6 , 11il , 6 , 11il 
11il1il1 DATA11il,1il,1il , 0 , 1il , 1il 
11il1il2 DATA Iil , Iil ,87,90,165 , 143 
1003 DATA105,5,141 , 73 ,3,1 69 
1004 DATA85,133,144,165,143,141 
11il1il5 DATA72,3, 21il5 ,7 3 ,3,4 8 
1006 DATA38,105,5,237 , 73,3 
1007 DATA109,72 , 3 ,1 41 ,73,3 
1008 DATA 238,71,3 ,1 62 ,7,189 
1009 DATA64,3,221,57,3 , 48 
1010 DATA14,169,0 , 157,64 , 3 
1011 DATA202,240 , 6,254 ,64, 3 
1012 DATA76,111,3,162,7,189 
1013 DATA64,3,105,48 ,1 57,31 
1014 DATA128,20 2 , 208 , 245,169,58 
1015 DATA141 , 31 ,1 28 ,76,46,23 0 

1016 DATA0 , 0,0,0 , 0 ,0 

Program 2: 4.0 Version 

10 FORA=lT0100 
20 READB 
30 POKE863+A,B 
40 NEXT 
1 00 PRINT"{CLEAR} HHMMSS" 
11 0 INPUT"TIME";A$ 
120 TI$=A$ 
130 FORA= 1 T06 
140 D=VAL(MID$(A$ , A,l)) 
15 1il POKE871il+A,D 
1 61il NEXT 
171il POKE 1 44,112:POKE145,3 
18 0 NEW 
864 DATA Hl, 10, 6 , 10, 6, 10 
871il DATA Hl , 0 , Iil, Iil , Iil , ° 
876 DATA 0 , 0, 87 , 90, 165, 143 
882 DATA 105, 5 , 141 , 111, 3, 169 
888 DATA 1 23 , 133, 144, 165, 143, 1 

41 
894 DATA 110, 3 , 205 , 111, 3 , 48 
900 DATA 38 , 105 , 5 , 237 , 111 , 3 
906 DATA 109, 11O, 3, 141 , 111, 3 
912 DATA 238 , 109, 3, 162, 7, 189 
918 DATA 102, 3 , 221, 95, 3 , 48 
924 DATA 14, 16 9 , ° , 157, 1 02, 3 
930 DATA 202, 24O , 6, 254 , 102, 3 
936 DATA 76, 149, 3 , 162, 7, 189 
942 DATA 102, 3, 105, 48 , 157, 31 
948 DATA 128, 202 , 208, 245, 169, 5 

8 
954 DATA 141, 31 , 1 28 , 76, 85 , 228 
960 DATA o , 0, 0, 0, 0, ° © 
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Tape Load Test

And Head

Alignment
Louis F. Sander

Pittsburgh, PA

This article shows how to prepare and use a special

test tape for the cassette recorder of any PET or

CBM. When the tape is LOADed, its contents

appear on the screen, allowing the user to see any

tape errors as they occur. The tape error display is a

sensitive indicator of the overall quality of the tape

reading process, and one which can be used in

curing such mysterious and aggravating problems

as defective tapes and dirty or magnetized heads.

The test tape can also be used as a working standard

for head alignment.

Making The Load Test Tape

The first step in creating your tape is to enter and

SAVE the "Test Tape Maker" program that appears

later in the article. Then RUN it and follow the

instructions on the screen, but be sure you under

stand the material in this section first.

The instructions ask you to use your Machine

Language Monitor. Don't worry if you've never

used it before — it's easy. If you have an older PET

with Original ROMs, LOAD your monitor from

tape and RUN it, being careful not to lose the

"Test Tape Maker" instructions from the screen.

With any other ROMs, you have a built-in monitor.

Activate it by entering SYS 1024.

Once the monitor is running, it will prompt

you with a dot. Mount a fully rewound tape, and

save the 1st pass program by entering the indicated

line exactly as it appears in the "Test Tape Maker"

instructions. Then rewind the tape again, and

prepare to do something unusual — you are going

to record a new header on top of the one already

on the tape, but you're going to leave the rest of
the tape unchanged! You will do it by initiating

another machine language SAVE, this time hitting

STOP as soon as the header has been recorded on

the tape. Knowing when to hit STOP is the tricky

part, but the following paragraphs will teach you

the trick.

If you can hear your tapes as they save, your

task is easy. Some CB2 amplifiers amplify tape

sounds, too, and you're in luck if yours works this

way. If it doesn't, just connect your amplifier tem

porarily to pin eight of the user port connector,

which is a convenient pickup point for the Tape

Write signal. When you initiate your save, you'll

hear about ten seconds of leader tone, followed by

three seconds ofbuzz, followed by two more seconds

of leader and a lot more buzz. The three seconds

of buzz is the tape header, so you'll want to hit

STOP the instant you start hearing the second section

of leader tone.

Even if you have no way of listening to your

SAVEs, you can tell when to hit STOP in making

this tape. First, SAVE any program into a fully

rewound tape. Then fully rewind it again and

LOAD it, using a stopwatch to time the interval

between pressing PLAY and seeing the FOUND

message on the screen. Then, when recording

LOAD TEST, wait exactly this length of time be

tween pressing PLAY 8c RECORD and hitting

STOP. On my PET, this is just over 13 seconds,

and it should be the same on yours, but you should

use a stopwatch to be sure.

Now that you know when to hit STOP, lei's go

back to "Test Tape Maker." Use the Monitor to

save LOAD TEST onto the rewound 1st pass tape,

making the exact entries appearing on your screen.

Press PLAY, and as soon as the header has been

recorded (the right number of seconds, or the

appearance of the second leader tone), hit STOP.

The STOP key on the computer is preferable to

the one on the recorder, but either one will work.

The timing of this move is critical to a fraction of a

second, so use your fastest hnger.

As soon as you hit STOP, your tape is finished.

To be sure you have a good one, rewind it and

LOAD it. If all is well, you will see the FOUND

LOAD TEST and LOADING messages; then your

screen will begin to fill with solid green (or white)

squares. Once the screen is full, these will be re

placed one-by-one with a full screen of colons, then

a screen of shaded squares, then one of minus

signs. Finally, an OK will print at the bottom of

your screen, and after about 30 seconds, a READY

message will appear somewhere on screen. No

other characters should appear at any time. The

newer machines with dynamic RAMs will not show

the last two screens, and 80 column machines will

combine the first two on one screen. If you cannot

get the perfect "LOAD" described above, either

you have made a defective tape, or you have a

problem with your recorder. Clean and demag

netize your heads', and try a few more loads. If

you still don't achieve perfection, try making a new

LOAD TEST tape — you may have hit STOP too

soon or too late, or you may be working with a

defective cassette.

When you have a tape that loads perfectly at

least once, load it several more times in succession.

156 COMPUTE! January. 1982. Issue 20 

Tape LO~d Test 
And Head 
Alignment 
Louis F Sander 
Pittsburgh, PA 

This article shows how to pre are and use a special 
test tape for the casseLLe reco~'der of any PET or 
CBM. When the ta pe is LOA ed , its contents 
appea r on the sc reen, allowin the use r to see any 
tape errors as Ihe,' Dew". The tape e rro r displa y is a 
sensitive indicato r of the overl II quality of the tape 
reading process, and o ne whi h can be used in 
curing such mysterious and a gravaLing problems 
as defective tapes and dirty 0 1 magneti zed heads. 
T he test tape can also be used s a working standard 
for head alignment. 

MakIng The Load Test Tape' 
The first step in crea ting yOUl tape is to ente r and 
SAVE the "Test Tape Maker" program that appea rs 
later in the anicle . Then RUt it and follow the 
instructions o n the sc reen, but be sure you unde r
stand the material in this section first. 

The instructio ns as k YOUtito use your Machine 
Language Monitor. Don 't wo -ry if you've never 
used it before - it's easy. If y u have an older PET 
with Original ROM s, LOAD l our monitor from 
tape and RUN it , being carefy l not to lose the 
"Test Tape Maker" instructions from the screen. 
With an y other ROMs, you hllve a built-in monitor. 
Activate it by ente ring SYS I 24. 

Once the mon ito r is run ing, it will prompt 
yo u wi th a dot. Mount a full y 'ewound tape , and 
save the 1st pass program by nte ring the indicated 
line exactly as it appears in thf "Test Tape Maker" 
instructions. Then rewind the tape aga in , and 
prepa re to do something un sual - you are going 
to record a new heade r on to of the one a lread y 
on the tape, but yo u're going to leave the rest of 
the tape unchanged! You wil do it by initiating 
another mac hine language S VE, this time hitting 
STOP as soon as the header I as been recorded on 
the tape. Knowing when to hit STOP is the tricky 
part, but the following parag I aphs will teach you 
the trick. 

If you can hea r your tap~s as they save, your 
task is easy. Some CB2 ampli lers amplify tape 
sounds, too, and you're in lu k if yours works this 
way. If it doesn't,j ust connec your amplifier tem-

poraril y to pin eight of the use r pon connector, 
which is a conve nient pickup point fo r the Tape 
Write signal. When you initiate your save, you'll 
hear abo ut ten seconds of leader tone, fo llowed by 
three seconds of buzz, fo llowed by two more seconds 
of leader and a lot more buzz. T he three seconds 
of buzz is the tape header, so you'll want to hit 
STOP the instant yo u stan hea ring the second section 
of leader tone. 

Even if you have no wa y of li sten ing to your 
SAVEs, you can tell when to hit STOP in making 
thi s tape. First, SA VE any program into a full y 
rewound tape. T hen fully rewind it again and 
LOAD it, using a stopwatch to time the interva l 
between pressing PLA Y and seeing the FO UND 
message on the screen. Then, when recording 
LOAD TEST, wait exactl y this length of time be
tween press ing PLA Y & RECORD and hilling 
STOP. On my PET, this is just over 13 seconds, 
and it should be the same o n yours, but you should 
use a stopwatch to be sure. 

Now that you know when to hit STO P, le t's go 
back to "Test Tape Maker." Use the Monitor to 
save LOAD TEST onto the rewound I st pass tape, 
making the exact entri es ap pearing on yo ur screen. 
Press PLA Y, and as soon as the header has been 
recorded (the right number of seconds, or the 
appearance of the second leader tone), hit STOP. 
The STOP key on the computer is preferable to 
the one on the recorder, but either one will work . 
The timing of this move is critica l to a fraction of a 
second, so use your fastest finger. 

As soon as yo u hit STO P, your tape is finished. 
To be sure yo u have a good one, rewind it and 
LOAD it. If all is well , you will see the FO UN D 
LOAD TEST and LOADING messages; the n your 
screen will begin to 1111 with solid green (or white) 
squares. Once the sc reen is full , these will be re
placed one-by-o ne with a full screen of co lons , then 
a screen of shaded squares, then one of minus 
signs. Finally, an OK will print at the bottom of 
your screen, and a fter about 30 seconds, a READY 
message wi ll appear somewhere on screen. No 
othe r characters should appea r at any time. The 
newer machines with d ynamic RAMs will not show 
the last two screens , and 80 colu mn mach ines will 
combine the first two o n o ne screen. If yo u cannot 
get the perfect " LOAD" described above, eithe r 
you have made a defective tape , or you have a 
problem with yo ur recorde r . Clean and demag
neti ze your heads 1, and try a few more loads. I I' 
YO Ll still don 't achieve perfection, try mak ing a new 
LOAD TEST tape - YOLl may have hit STO P toO 
soon or too late , or yo u may be working with a 
defective cassette. 

When YOLl have a tape that loads perfectly at 
least once, load il several more limes in succession . 



PETTER
INTELLIGENT

TERMINAL

PETTERM I

PETTERM II

PETTERM Ml

Turn your PET into an intelligent

tarminai with one of our tormina!

package*. Thesa are complete at-

sumolnd hardware and ioftvvara

package*. All include iina editing/

rasend, repeat kay. shift lock, out

put to CBM printer, and more . . .

Delivered on PET cassette with

manual!.

All features above $75.00

All feature* of I, plus local text editor

with down-loading capability ■ ■ S90.00

All feature* of II, plu* 80/132 column

scrolling window for viewing formatted

outputs wider than 40 column*.

$100.00

forth
for PET/CBM

FORTH is a new concept in programming, with

the speed of compilers and interactive ease

of BASIC. Programs become a part of FORTH

extending thepower of FORTH and your PET.

8050,4040 disk, cassette ait PET-CBMs 16k+
Startec fig-FORTHw editor assembler $35

Personal Hoofing point; strings, source S 75

Professional turnkey development/data ban $259

1903 Rio Grand*
Bust in, Ttxu

78785
1-312-477-2207

P.O. Iok ©433
tin,T#x*»

78712

DEALERS INQUIRE

CBM/PET INTERFACES

RS-232 SERIAL PRINTER INTERFACE - addressable -

baud rates to 9600 - switch selectable upper/lower,

lower/upper case -works with WORDPRO. BASIC and

other software - includes case and power supply.

MODEL - ADA1450 149.00

CENTRONICS/NEC PARALLEL INTERFACE - address

able - high speed - switch selectable upper/lower,

lower/upper case -works with WORDPRO. BASIC and

other software - has Centronics 36 pin ribbon connector

at end of cable.

MODEL -ADA1600 129.00

CENTRONICS 730/737 PARALLEL INTERFACE - as

above but with Centronics card edge connector at end

of cable.

MODEL - ADA730 129.00

COMMUNICATIONS INTERFACE WITH SERIAL AND

PARALLEL PORTS - addressable - software driven -

true ASCII conversion - selectable reversal of upper-

lower case - baud rates to 9600 - half or full duplex - X-

ON. X-OFF - selectable carriage return delay - 32 char

acter buffer - Centronics compatible — much more.

MODEL -SADI 295.00

ANALOG TO DIGITAL CONVERTER - 16 channels- 0

to 5.12 volt input voltage range - resolution is 20 milli

volts per count - conversion time is less than 100 micro

seconds per channel.

MODEL-PETSET1 295.00

REMOTE CONTROLLER WITH CLOCK CALENDAR

- controls up to 256 devices using the BSR X10 remote

control receivers - 8 digital inputs, TTL levels or switch

closure — 8 digital outputs, TTL levels.

MODEL - PETSET2 295.00

All prices are in US dollars for 120VAC.

Prices on 220 VAC slightly higher.

Allow $5.00 shipping & handling, foreign orders

add 10% for AIR postage.

Connecticut residents add VA% sales tax.

All prices and specifications subject to change without notice.

Our 30 day money back trial period applies
MASTER CHARGE/VISA accepted.

MENTION THIS MAGAZINE WITH YOUR ORDER

AND DEDUCT 5% FROM TOTAL.

IN CANADA order from: Batteries Included, Ltd., 71 McCaul

Street, F6Toronlo. Canada M5T2X1, (416)596-1405.
IN THE USA order from your local dealer or direct: Connecticut
microcomputer, Inc., 34 Del Mar Drive, Brookfield, CT 06804
(203)775-4595.

Dealer inquiries invited.

Connecticut microcomputer, Inc.
34 Del Mar Drive. Brookfield, CT 06804

203 775-4595 TWX: 710 456-005?

PETTERM 

PETTEAM I 

PETTERM 11 

PETTEAM III 

INTELLIGENT 
TERMINAL 
Turn your PET in t o an in tel ligen t 
ta rminal w i th on. of our tarm inal 

pllckag ... These are complete a. , 
sambled hard wa re lind software 

pack_g". All in clude tina IIdltingl 
raund, rep •• t kay. shift lock , out
put to C BM p r in ter , a n d m o r •... 
Oellvered on P ET callans with 

manua lL 

All f •• t ures above ... ..... $75.00 

All featu r . of I, pl u s lo cal texT editor 

with down-loadi n g capa b ilitY .. $90 .00 

All f •• turn of I I , plu. 80/ 132 column 
scr olling wind ow fo r vlawing formattltd 

outPUQ; wide r than 4 0 columnL 

... . .. . ....... ..... S100.00 

forth 
for PET/CIM 

FORTH is anew concept in programming, with 
the speed of compilers and i n t e r act ive ease 

of BASIC. Programs become a part of FORTH 
extending the power of FORTH and your PET . 

8050,4040 diSk, cassette all PET-CBMs 16k+ 
Starfet (i9- FORTH w sailor assemhler S 35 

P.ersonal floating po in', s'rlngs, source S 75 

Professional turnkey deyelopment / data ban S259 

F' S S 

_o~~w~_ 40r _m_~~ oom~u~.r_ 
1983 ~lo Or_ 
Aus-ttn.r.xu 

787~ 

DEALERS INQUIRE 

P.O. lox 8483 
Aus'tin. re.u 

78712 

CBM/PET INTE RFACES 

RS·232 SERIAL PRINTER INTERFACE - addressable
baud rates to 9600 - switch selectable upper/lower, 
lower/upper case -works with WORDPRO, BASIC and 
other software - includes case and power supply. 

MODEL-ADA1450 149.00 

CENTRONICS/NEC PARALLEL INTERFACE· address· 
able - high speed - switch selectable upper/lower. 
lower/upper case - works with WORDPRO, BASIC and 
other software - has Centronics 36 pin ribbon connector 
at end of cable. 

MODEL - ADA 1600 129.00 

CENTRONICS 7301737 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL-ADA730 129.00 

COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - sohware driven
true ASC II conversion - selectable reversal of upper· 
lower case - baud rates to 9600 - half or fu ll duplex - X· 
ON, X·OFF - selectable carriage relurn delay - 32 char· 
acter buHer - centronics compatible - much more. 

MODEL - SADI 295.00 
ANALOG TO DIGITAL CONVERTER - 16 channels - 0 
to 5.12 volt input voltage range - resolution is 20 milli· 
volts per count - conversion time is less than 100 micro
seconds per channel. 

MODEL - PETSET1 295.00 

REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- controls up to 256 devices using the BSR X10 remote 
control receivers - 8 digital inputs. TIL levels or switch 
closure - 8 digital outputs, TIL levels. 

MODEL - PETSET2 295.00 

All prices are in US dollars for 120VAC. 
Prices on 220 VAC slightly higher. 

Allow $5.00 shipping & handling, foreign orders 
add 10% for AIR postage. 

Connecticut residents add 7%% sales lax. 
AU prices and specifications subJeclto change without nolice. 

Our 30 day money back trial period applies. 
MASTER CHARGEIVISA accepted. 

MENTION THIS MAGAZINE WITH YOUR ORDER 
AND DEDUCT 5% FROM TOTAl. 

IN CANADA order from: Batteries Included. Ltd .. 71 McCaul 
Street, F6 Toronlo. Canada M5T2Xl , (4 16)596- 1405. 
IN THE USA order from your local dealer or direct: Connecticut 
microComputer, Inc., 34 Del Mar Drive, BrOOkfield, CT 06804, 
(203)775·4595. 

Dealer inquiries invited. 

I!Mi'!3 
Connecticut microComputer, Inc. 
34 Del Mar Drive. Brookfield, CT 06804 
203 775·4595 TWX: 710 4 00 



158 COMPUTE! January. 1982. Issue 20

You should get perfect or neai -perfect results

every time. Anything other than smooth screen

filling, with no unusual characters, is an indication

of an imperfect load. If you fail to achieve perfec

tion, refer to the material in the'next section. Other
wise, consider your test tape ready for use. Mark it

with the date it was made, and set it aside in a safe

place. If you want a second copy, use "Test Tape

Maker" to create one, since there is no way to cop)

a completed tape. It's a good ic(ea to put a copy of

"Test Tape Maker" immediately after LOAD TEST
on your tape, so you will have both of them whe

never you need them.

Using The Test Tape

Now, whenever you have trouble LOADing a tape,

you can evaluate the situation by loading LOAD

TEST. If the screen fills properly, you know that

your PET worked perfectly during the LOAD.

The trouble is probably with your tape — it ma)- be

defective, or it may have been made on a recorder

whose head is not aligned witli yours. Read the

Head Alignment section below.

If your screen doesn't fill properly, there may

be a problem with your machine, and you can use

the screen display to evaluate it. Every improper or

misplaced character on the screen represents a

mishandled byte. By using the'second program

copy recorded on every tape, PET can automatically

correct up to 31 of these. LOAD TEST, by the

way, lets you see this as it happens, when "proper"

characters appear on the screen in place of the

"bad" ones during the 30 seconds just before the

READY message. Normally, you should have very

few, if any, mishandled bytes. The more you have,

the greater your problem. If you have more than a

y few, even though PET can correct them,vci

something is awry with your machine's LOAD

process, and corrective action is called for.

The first corrective action, of course, is to

clean and demagnetize your tape heads'. The

second is to clean the contacts ton the connector

and the circuit board where your recorder plugs

into your computer. If these steps fail to improve

your situation, try a head alignment. If that also

fails, see your serviceman.

Head Alignment

For a tape to load properly, your PETs read/write

head must be precisely aligned with the magnetic-

field on the tape. The tape's field is, of course,

perfectly aligned with the head of the recorder

that made it. A small amount of misalignment

between tape and read head often shows up as

mishandled bytes, a moderate amount as a ?LOAD

ERROR, and a large amount as a complete failure

to read the tape.
iir with one of VOlll" OW11

tapes if your machine's alignment has changed

since you made the tape. It also occurs if a tape you

are trying to read was recorded on a machine

whose head is out of line with yours. Imperfect

alignment between two PETs is quite common, and

is often the cause of inability to load other people's

tapes.

You can use your LOAD TEST tape to bring

any recorder's head into alignment with the head

that made LOAD TEST. Adjustment procedures

have been published elsewhere". Once you know

how to make the adjustment, just load your test

tape into the appropriate machine and adjust its

head for perfect screen patterns. There is no need

for any PEEKs to confirm the success of the LOAD,

since you can see every mishandled byte right on

the screen itself. You can even use LOAD TEST to

adjust the head while the tape is loading, since it gives

you 20-40 seconds of real-time feedback on the

quality of your LOAD.

Always remember that you are adjusting the

read head to the tape that it is reading. If the rec

order winch made it was misaligned from "stan

dard," your test tape will be misaligned as well.

Nevertheless, you should be able to get any recorder

to read it. Now that you know how to make and use

a "Load Test" tape, you need read no further. If

you're interested in bow and why it works, read on.

Theory Of Operation: Screen Images

Let us consider what is recorded on the Load Test

tape. By a series of POKEs, "Test Tape Maker"

created a machine language "program" of 1024

"square," 1024 colons, 1024 shaded squared, 997

minus signs, a space, an 'O' and a 'K\ all in memory

locations 2768 to 6839, (0AD0 - 1ABH hex). When

you saved that material as 1st pass, you made a

tape whose header instructed PET to load it into

those locations1. When you rewound the tape and

did the second "computus interruptus" SAVE, you

recorded a new header over the old one, but left

the remaining material intact. The new header

asks PET to load that material into memory loca

tions 32768 - 36839, (8000 - 8FE8 hex), which are

very interesting locations.

Experienced PET owners know that "screen

memory" occupies the 1000 locations between

32768 and 33767. POKEs to those locations, (such

as POKE 33000,42), cause characters to appear

instantaneously on the screen. "Load Test" uses a

less-well-known fact about screen memory: that

POKEs to the screen memory locations f>lus 1024,

(and on some machines 2048 or 3072), will also put

characters on the screen. Clear your screen and

POKE (33000 + 1024), 42 to see it for yourself.

This multiple POKEability exists because of a

ncculiaritv in PET's address decoding scheme;
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You shou ld get pe rfect or nea -pe rfeCl results 
eve ry time. Anything Olhe r th n smooth screen 
lilling, with no unusual charac ers, is an indication 
o f an imperfect load . If you fa Ito achieve pe rfec
tion, refer to the material in the nex t section. Other
wise, conside r your test tape re dy for use. Mark it 
with the don e it was made, and e l it aside in a sa fe 
place. If you wam a second co y, use "Test Tape 
Maker" to ct'ea te one, since th re is no way to copy 
a completed tape. It's a good i ea to put a copy o f 
"Test Tape Maker" immediate y after LOAD TEST 
o n )'Ollr lape, so you will have oth of them whe
never you need them. 

Using The Test Tape 
Now, whenevel' you have trou Ie LOADing a tape, 
you can eva luate the silUation y load ing LOAD 
TEST If the screen fill s prop rl y, yo u know thal 
your PET worked perfectly dl ring the LOAD. 
The trouble is probabl y with y ur tape - it may be 
de fecti ve , or it may have been lad e on a recorder 
whose head is nOl aligned wit yo urs. Readthc 
Head Alignment section belo,\. 

If your screen dOI'sl/'t [ill p -ope rl y, there may 
be a problem with yOLir machil e, and YO LI can use 
I he screen display to eva luate il. Every imprope r or 
rn isplaced character on the sc~. en represems a 
mishandled byte. By using the second program 
copy recorded on every tape, P T can automaticall y 
correct up to 3 1 of these. LO TEST, by the 
way, lets you see this as it hap ens, when "prope r" 
characte rs appea r on the se re I, in place of the 
"bad" ones during the 30 seco ds just before the 
READY message. Norma lly, y u sho uld have very 
few , if an y, mishandled bytes . he more you have , 
the greater your problem. If y u have more than a 
very few, even tho ugh PET ca correct them , 
something is aw ry with your I achine's LOAD 
process, and corrective action IS ca lled fOL 

The first correcti ve aCllOI~Of course, IS to 
clean and demagne tize you. I' t pe heads '. The 
second is to clean the contacts n the connecto r 
and the circuit boa rd where y ur recorder plugs 
imo your computer. I I' these s eps fail to improve 
you r situation , try a head alt gl ment. I I' that also 
fails , see your serviceman. 

Head Alignment 
For a tape to load properly, y urPETs read/write 
head must be precisely altgne , WIth the magneltc 
field o n the tape. The tape's e1dIS, o[ course, 
perfectly aligned with the hea of ther ecorder 
that made it. A small amount fmlsaltgnment 
between tape and read head I' ten shows up as 
mishandled bytes, a moderat amount as a ?LOAD 
ERROR, and a large amount s a complete [allure 
to read the tape. . 

~,f; ....... I ;rrnrnpnl r:;;an nrn ll' Wllh nne ofvollr own 

tapes if yo ur machine's alignmenl has changed 
since YO LI made the tape. It also occu rs if a Lape you 
are trying to read was recorded on a machine 
whose head is out o f line with yours. Imperfect 
ali gnment be tween two PETs is quite com mon , and 
is o ften the cause of inability to load other people's 
tapes . 

You can use your LOAD TEST tape to bring 
all)' recorder's head in to alignmem with the head 
that made LOAD TEST. Adj ustmelll procedures 
have been published elsewhe re'. Once you know 
how to make the adjustmem,justload you r test 
tape illlo the appropriate mach ine and adjust its 
head for perfect screen patterns. There is no need 
fo r any PEE Ks to confirm the success ofthe LOAD, 
since you can see every mishand led byte r ight on 
the sc reen itself. You can even use LOAD TEST to 
adjust the head while the tape is {oadillg, since it gives 
yo u 20-40 seconds o f rea l-time feedback on the 
qua li ty of your LOAD. 

Always rcmember that yo u a re adjusting the 
read head to the tape that it is reading. I r the rec
order which made it was misaligned from "stan
dard ," your test tape will be misa li gned as well . 
Nevertheless, you should be able 10 ge t all)' recorder 
to read it. Now that you know how to make and use 
a " Load Test" tape, yoll need read no furth e r. If 
you're inte res ted in how and why it works, read o n. 

Theory Of Operation: Screen Images 
Let us consider what is recorded o n the Load Test 
tape. By a se ries of POKEs, "T est Tape Maker" 
created a machine language "program" of 1024 
"square," 1024 colons, 1024 shaded squared , 997 
minus signs, a space, an '0 ' and a 'K', all in menlory 
locations 2768 to 6839, (OADO - I AB8 hex). When 
yo u saved that ma terial as I sl pass, you made a 
tape whose heade r instructed PET to load it into 
those locations' . When you rewound the tape and 
did the second "compulUs inte rruplUs" SA VE, YOll 
rccorded a new header over the o ld o ne, but lert 
the remaining mate ri al intact. The new header 
asks PET to load that mate rial into memo ry loca
tions 32 768 - 36839, (8000 - 8 FE8 hex), which are 
very inleresting loca tions. 

Experienced PET owners kn.ow thaL "screen 
memol')'" occupies the 1000 loca ltons between 
32 768 and 33 767 . PO KEs to those 10caltOI1S, (s uch 
as POKE 33000,42), cause cha racte rs to appea r 
instantaneously on t.he screen. "Load T es t." uses a 
less-well-known fact about screen memory: that 
PO K Es to the sc reen memory loca tions /)11IS 1024 , 
(and on some mach ines 2048 or 3072), wi ll also put 
characte rs on the screen . Clea r your screen and 
POKE (33000 + 1024),42 to see it for yo urself. 
T his multiple POKEability ex ists because o f a 
oeculiarity in PET's add ress decodmg scheme; 
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Commodore 3.0/4.0/2.1

Dos Source Code!
Complete annotated source code for 3.0 ROMs, d.o ROMs

and 2.1 DOS (4040-,8050-disk) now available. All entry

points, routine/variable names. Info on routine operation,

register contents, etc. Included. 4.0 source code comes

with 3.0 correspondence codes so you can change 3.0

machine-language programs to 4.0 and vice versa.

Hardcopy only. $129. each. All 3 (3.0, 4.0, 2.1 DOS) for

$310.00. Source files on diskette on special order.

Software/Firmware
• extramon extended

monitor In 2KEPROM for

any slot, 3.0/4.0 ROMs.

plus hardcopy documen

tation. $19.95

• DISK monitor6 -reads

t/s from disk to screen

at 0.21 seconds/blk.

Allows editing like the

resident monitor, up

dates disk, traces

links, etc.

FAST! 31.1 Kbytes/sec.

$49.95

BULLETPROOF!*-full

screen Input routine.

uses machine-language

to get user Input, places

It In a user-defined

variable. Text on screen

outside fields Impossible

to disturb. Documented

source code Incl. with

disk. $29.95

Authorized

dealer for

RPi'compilers

1B2« N.W. Ottl AV«., Ft. LJUderdalB. FL 33311 (309) 533-1591

X

PET/CBM

SOOO/3ODO/4OOD Series

not using a CRT, or display controller chip

3275.00*

Select either

SO x 25 or 4O x S5

On The

Built-in

Display

From the keyboard or program

Displays the full, original character set

Available from your local dealer or:

EXECOM CORP.

19O1 Polaris Ave.

Racine, Wl 534O4

Ph. 414-G32-1OO4

*Plus installation charge of $"75.OO

Available only for Basic 3.O S Basic <4.O

PETS. CBM™a

trademark of Commodore Business Machines

there really isn't any memory up there. These

second, third, and fourth addresses for each screen

position are sometimes called "images" of screen

memory.

A little reflection on the above paragraphs will

reveal that locations 32768 through 36839 include

the screen memory plus its images, and that LOAD-

ing a program there will actually put the program

material onto the screen up to four times in succes

sion. There we can see the LOAD, and any errors,

with our own two eagle eyes.

References

1. "Getting the Most From Your PET Cassette Deck,"COM-

PUIH, #10, March, 1981, page 42.

2. "Detecting Loading Problems and Correcting Alignment on

Your PET," COMPUTE! #8, January 1981, page 1 14.

3. "All About LOADing PET Cassettes," COMPUTE! #16,

September, 1981, page- I'29.

103 PRINT"{02 DOWN}TE3T TAPE MAKER

- WORKING - (25 SECONDS)"

110 FORI=2 7 6 3TO3791 : POKE-;I , 160 : NEXT

12 0 FORI=3792TO4815:POKEI,58:NEXT

130 FORI=4816TO5839:POKEI,102:NEXT
14 0 FORI = 58 4 0TO68 36:POKEI/4c:-:NEXT

150 POKEI,32:POKEI+1,15:POKE1+2,11

160 PRINT"{CLEAR}ACTIVATE THE ML MO

MITOR, THEN MOUNT"

170 PRINT"A FULLY REWOUND TAPE AND '

ENTER:"

180 IFPEEK(50003)=0THEN310
190 PRINT". S"CHR$(34)"1ST PASS"CHR

S (34) " ,01 ,0AD0,1AB8"

200 PRINT"THEN REWIND AND ENTER:"

210 PRINT". S"CHR$(34)"LOAD TEST"CH

R$ (34) 1! ,01 ,8000,8FE8"

220 PRINT"{REV}HIT STOP AS SOON AS *
THE HEADER HAS BEEN"

230 PRINT"{REV}RECORDED. (SEE ARTIC

LE FOR DETAILS) . {UP} ":END

300 REM ** INSTR FOR ORIGINAL ROMS

310 PRINT". S 01,1ST PASS/0AD0,1A

B8"

320 PRINT"THEN REWIND AND ENTER:"

330 PRINT".S 01,LOAD TEST,8000,8FE8

340 GOTO220 ((
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Commodore 3.0/4.0/2.1 
DOS Source Code! 

Complete annotated source code for 3.0 ROMS, 4.0 ROMs 
and 2.1 DOS (4040',80S0'dlsk) now avai lable. All entry 
points, routlne/Varlable names, Info on routine operation, 
register contents, etc. Included. 4.0 source code comes 
with 3.0 correspondence codes so you can Change 3.0 
machlne'language programs to 4.0 and vice versa. 
HardcoPY only. $129. each. All 3 (3.0, 4.0, 2.1 DOS) for 
$310.00. Source files on diskette on special order. 

SoftwarelFirmware 
• EXTRAMON extended 

monitor In 2K EPROM fOr 
any slot, 3.0/ 4.0 ROMS, 
plus hardcopy documen
tation. $19.95 

• DISK MONITORc - re ads 
T /5 from disk to screen 
at 0.21 secondS/blk. 
Allows editing like the 
resident monitor, up
dates diSk, traces 
links, etc. 

FAST! 31.1 Kbvres / sec . 
$49.95 

• BUllETPROOFICo - full' 
screen Input routine. 
Uses machine-language 
to Qet user Input, places 
It In a user·deflned 
variable. Text on screen 
outside fields Impossible 
to disturb. Documented 

source code Incl. with 
disk . $29.95 

AUChorlZ@d 
dealer for 
RPl- compllen 

18:24 " .W. tctI ... v.~ ,t. Lauderdale,'L ~~~11 (50S) 52~'13'1 

there reall y ;SI/', a ny memory up the re, These 
second , third , and fourth addresses for each screen 
position are sometimes ca lled "images" of screen 
memory. 

A lillie reflection on the abo\'e pa ragra phs will 
revea l that loca tio ns 3276 th rough 36839 include 
the sc reen me mo ry plus its images, and that LO AD
ing a program there will acwall y put the program 
material Ollto th e screen up to fOllr times in sllcces
sion, The re we can see the LOAD, a nd an y erro rs, 
with Ollr own two eagle eyes. 

References 
1. "Gelling Ih e l\losl Frolll Your PET Cassl'lle Dcck:' COM· 
PUTE!. #J(I .l\ farch. 198 I.pagc42. 

2. "" Dclccling l .( )adi llg Pn)blcms and C(HTCClillg Alignlllent on 
Your PET," COMPUTE! # S . .lanual")' J ~ 18 1. pag-e 1 14. 

3. "AII AhotH I.OADing PET Cassell <:s." COMPUTE! #Ifi . 
Sc pl clllhcr. 19H l .page 129. 

1 00 PRINT " {02 DDWN)TEST TAPE MAKER -
- WORK ING - (25 SECONDS) " 

1 10 FORI=27G8T03791 : POKE I , 160 : NEX T 

BOx2S 
PET/CBM™ 

2000/ 3000/ 4000 Series 

not using a CRT, or display controller chip 

$275.00' 

Select either 
BO x 25 or 40 x 25 

DnThe 
Built-in 
O ispla y 

From the keyboard or program 

D isplays the full, original character set 

A v a ilable from y our lo c a l dealer or: 
EXECOM CORP. 

1901 Polaris A v e . 
Racine, WI 53404 
Ph. 414-632-1004 

.. P lus installa tion charge of $75.00 

A v a ilable only f o r Basic 3 .0 & Basic 4 .0 

PETS CBM™a 

trademark of Commodore Business Machines 

12~ FORI=3792T04815 :POKEI , 58 : NEXT 
130 FORI=481GT05839 : POKEI , 102 : NEXT 
140 FORI = 5840T0683G : POKE I, 4S : NEXT 
150 POKEI , 32 : POKE I+l , 15 : POKEI+2 , 11 
IG0 PRINT " {CLEAR)ACTIVATE THE ML MO 

~[TOR , THEN MOUNT " 
170 PRINT " A FULLY REWOUND TAPE AND -

ENTER. : II 

1 80 IFPEE K (50003)=0THEN310 
190 PRINT " . S " CHR$(34) "l ST PASS " CHR 

$ (34) " , Bl , fJAD0 , lAB8 " 
200 PRINT "THEN REWIND AND EN T ER :" 
21B PRINT ". S " CHR$(34) " LDAD TES'r " CH 

R$ (34) " , 01 , 8000 , 8FE8 " 
220 PRINT " {REV)HIT STOP AS SOON AS -

'rHE HEADER HAS BEEN " 
230 PRINT " {REV)RECDRDED , (SEE ARTIC 

LE FOR DET AILS ) . {UP ) ": END 
30B REM ** I NSTR FOR ORIGIN AL ROMS 
3 1 0 PRIN T". S Hl , IST PASS , BADB , lA 

88 " 
320 PRINT "THEN REWIND AND ENTER :" 
330 PRI T". S a l, LOAD TEST , 8BBB , 8 FE8 

" 
340 GOT0220 
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MICROMON
An Enhanced Machine

Language Monitor

R Arthur Cochrane

Beech Island, SC

Editor's note: Micromon isfor Upgrade and 4.0 BASICs,

a!! memory sizes, all keyboards and is in the public domain.

We present it here because many readers live where there

are no computer clubs to permit the exchange ofpublic

domain programs. Ij you have enough memory, you can

add the additional commands of "Micromon Plus" as

well. "Plus" is from $5B00 to $5F48 and you will want

to move Micromon from $1000 up to $6000.

There is quite a bit of typing here so we've provided

two checksum programs which willfind andflag any

errors. Ifyou are unfamiliar with machine language

programming, see the instructionsfor typing in "Super-

mon" in last month's COMPUTE!, page 134. —RTM

Background

For those who may not know what Micromon is, I

will start with a little background. Micromon started

as Extramon which is an extended machine

language monitor for the TIM monitor in the

PET. Extramon was originally written by Bill Seiler.

It is for Upgrade BASIC and has the following

commands;

A — A simple one line assembler.

B — Set a break point.

C — Compare two ranges of memory and

print the addresses of any differences.

D — Disassemble a range of memory.

F— Fill a range of memory with a byte.

H — Hunt a range of memory for a certain

HEX or ASCII pattern and print the addresses

where they occur.

I — Do a memory dump or a range of memory

by printing the HEX and ASCII values.

N — New Locate a machine language program

by adding an offset to the three byte instruc

tions.

Q— Start execution of a machine language

program and stop execution when the break

point is reached.

T— Transfer a range of memory to another

part of memory.

W — Single step execution of a machine lan

guage program.

Extramon loads into the address range $1000

to $17FF, but the T and N commands can be used

to relocate Extramon to another part of memory.

Micromon is an improved version of Extramon

and is also by Bill Seiler. Micromon has I he same

commands as Extramon plus those of the TIM

monitor and works on Upgrade BASIC and BASIC

4.0. It works on both BASICs because only 4 ROM

routines are used, two of these routines are in the

jump table at the top of memory and the other two

used by Micromon are found by checking a location

to determine the BASIC. The ability to use the up

and down cursor control keys to scroll the memory

dump and disassembler is added.

Improvements

Now Micromon has been improved by the addition

of more instructions to make it a full 4K program.

The following instructions have been added:

E — Kill Micromon by restoring the TIM

break vector and IRQ vector and return to

BASIC.

K — Kill Micromon by restoring the TIM

break vector and IRQ vector and do a BRK to

the TIM monitor.

O — Calculate a branch instruction offset

given a starting and target address.

Z — Change to the opposite character set from

the one currently in use.

$ — Print the decimal value, the ASCI I values

for the two bytes, and the binary value for an

input HEX value.

# — Print the HEX value, the ASCII values

for the two bytes, and the binary value for an

input decimal value.

% — Print the HEX value, the decimal value,

and the ASCII values for the two bytes for an

input binary value.

" — Print the HEX value, the decimal value,

and the binary value for an input ASCII value.

+ — Add two HEX numbers.

Subtract two HEX numbers.

& — Print the checksum for a range of

memory.

An additional module (Micromon Plus) to

work with Micromon is also available. This module

is about an additional 1 K of program and it has the

following commands:

I — Set form feeds and a heading for disas

semblies and memory dump printouts.

P — Switch output to a printer for hard copy

disassemblies and memory dumps.
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MICROMON 
An Enhanced Machine 
Language Monitor 
R. Arthur Cochrane 
Beech Island. SC 

Editor's note: Micromon is f01· Upgrade and 4.0 BASICs, 
allmem01Y sizes, all keyboa.nls and is in the public domain. 
We p" esent it here because many readers live where there 
are no computer clubs to pennitthe exchange of public 
domain programs. If you have enough memo,y, you can 
add the additional commands of "Micromon Plus" as 
well. "Plus" is from $5BOO to $5F48 and you will want 
to move Micromon from $ 1000 up to $6000. 

There is quite a bit of typing here so we've provided 
two checksum programs which will find and flag any 
errors . If you a1'e unfamiliar with machine language 
programming, see the instmctions for typing in "Super
mon" in last month's COM pun!, page 134. - RTM 

Background 
For those who may not know what Micromon is, I 
wi ll sta rt with a little background . Micromon started 
as Extramon which is an extended machine 
language monitor for the TI M mo nitor in the 
PET. Extramon was originall y wrinen by Bill Seiler. 
It is for Upgrade BASI C and has the following 
commands ; 

A - A simple one line assembler. 
B - Set a break point. 
C - Compare two ranges of memo ry and 
print the addresses of any differences. 
D - Disassemble a range of memory. 
F - Fi ll a range of memory with a byte. 
H - Hunt a range of memory for a certain 
HEX or ASCI I pane rn and print the add resses 
where they occur. 
I - Do a memory dump or a range of memory 
by printing the HEX and ASCII values . 
N - New Locate a machine language program 
by adding an offset to the three byte instruc
tions. 
Q - Stan execution of a mac hine language 
program and stop execution whe n the break 
point is reached. 
T - Transfer a range of memory to anothe r 
part of memory. 

W - Single step execution of a machine lan
guage program. 

Ex tramo n loads into the address range $ 1000 
to $ I 7FF, but the T and N commands can be used 
to re locate Extramon to another part of memory. 

Micromon is an improved version of Ex tramon 
and is also by Bill Seiler. Micromon has the same 
commands as Extramon plus those of the TIM 
monitor and works on Upgrade BASI C and BASI C 
4.0. It works on both BASICs because on ly 4 ROM 
routines are used, two of these routines are in the 
jum p table at the tOp of memory and the other two 
used by Micromon are found by checking a location 
to determine the BASIC. The ability to use the up 
and down cursor control keys to scroll the memory 
dump and disassembler is added. 

Improvements 
Now Micromon has been improved by the addition 
of mo re instructions to make it a fu1l4K program . 
T he fo llowing instructions have been added : 

E - Kill Micromon by restOring the T I M 
break vector and I RQ vector and return to 
BASIC. 
K - Kill Micromon by restOring the TI M 
break vectOr and IRQ vectOr and do a BRK to 
the T I M mon itor. 
0- Calculate a branch instruction offset 
given a starting and target address. 
Z - Change to the opposite characte r set from 
the one currently in use. 
$ - Print the decimal va lue, the ASC I I values 
for the two bytes, and the binary val ue for an 
input HEX value. 
# - Print the HEX value, the ASClI va lues 
for the two bytes, and the binary va lue fo r an 
input decimal value. 
% - Print the HEX value, the decimal va lue, 
and the ASCII values for the two bytes for an 
input binary value. 
"- Print the H EX va lue, the decimal va lue, 
and the binary value for an inpu t ASC I I value. 
+ - Add two HEX numbers. 
- -Subtract two HEX num bers. 
&: - Print the checksum fo r a range of 
n1emory. 

An additional module (Micromon Plus) to 
work with Micromon is also ava ilable . This mod ule 
is about an add ition;" I K of program and it has the 
fo ll owing commands: 

I - Set form feeds and a head ing for d isas
sembl ies and memory dump printouts. 
P - Switch output to a printer for hard copy 
disassemblies and memory d umps. 



Ttie SM-KIT is a collection of machine language firmware programming and test aids for

BASIC programmers. SM-KIT is a 4K ROM {twice the normal capacity) which you

Simply insert in a Single ROM socket on any BASIC 4 CBM/PET-either 80 column or 40

column. Includes both programming aids and disk handling commands.

ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and

statement for any BASIC program error.

LINE NUMBERING, the SM-KIT automatically numbers BASIC statements until you

turn the function off.

SCREEN OUTPUT, the commands FIND. DUMP, TRACE and DIRECTORY display on

the CRT while you hold the RETURN key (display pauses when the key is released).

Continuous output is selected with shift-lock

OUTPUT CONTROL to DISK or PRINTER, in addition to displaying on the CRT, you can

direct output to either disk or printer.

HARDCOPY allows screen displays to be either printed or stored on disk,

FIND, searches all or any part of a program for text or command strings or variable

names. Either exact search or wild card search supported,

RENUMBER: the SM-KIT can renumber all or any part of a program. The selective

renumbering allows you to move blocks of code within your program.

VARIABLE DUMP displays the contents of floating point, integer, and string variables

(both simple and array). Can display all variables or any selected variables.

TRACE. SM-KIT can trace program execution either continuously or step by step

starling with any line number. Selected program variables can be displayed while

tracing.

DISK COMMANDS: as in DOS Support (Universal Wedge), the "shorthand" versions of

disk commands may be used for displaying disk directory, initializing, copying,

scratching files, load and run, etc.

LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starting with any

absolute memory location, and load without changing variable pointers.

MERGE: allows merging all or any part of a program on disk with a program in memory,

SAVE and VERIFY: SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

SM-KIT
for Commodore Computers

A Programming Productivity Tool

ONLY

$40

A 4K ROM with both

programming and disk

handling aids.

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B Computers
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TO PARALLEL PRINTERS ^
By LemData Products

Hn^f ME^S-Professional idesign, Indispensible features, Excellent quality and Cost effectiveness You
can t buy a better parallel interface for your PET/CBM. s ou

Our P.I.E.-C will interface your PET/CBM through the 1EEE-488 bus to

the NEC Spinwriter, the C. Itoh Starwriter, printers by Centronics, Epson, Anadex Escon Products

apeT9rsbySJSH22 Watanabe'the DIP pZer* the AJ*41 £^S

- -*

(Dealer Inquiries Invited)
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J — Print the address at which a file loads.

Y — Load a file starting at a specific address

and not the load address in the file.

> or @ — The DOS commands for reading the

disk error channel, sending commands to the

disk, or displaying the disk directory.

Micromon is very useful for debugging ma

chine language programs. The disassembler allows

the code to be examined and the single step com

mand allows following the execution of code to

spot bugs. The Transfer and New Locate com

mands allow code to be relocated to another part

of memory without the need for reassembly. Micro

mon is a must for any PET machine language

programmer.

There are several extended monitors available

for the PET. Supermon is one example. Most of

the other monitors have some of the same com

mands as Micromon and maybe a few others. One

of the problems with these monitors is that there

are different versions for Upgrade BASIC and

BASIC 4.0. Micromon will work, as is, on either

BASIC. It does not work on Original BASIC though

it might be possible to modify it. There is a version

of Supermon for each of the three BASICs if a

super monitor is needed for Original BASIC.

Because the VIC-20 has Upgrade Basic it will

be possible to modify Micromon for VIC use,

giving it a powerful machine language monitor.

The modification will involve checking the subrou

tine calls and modifying the scroll for the screen

size of the VIC. If anyone is successful in this mod

ification they should be sure to publish the results
for others. Because the full Micromon is a 4K

program, it would be a good program for pro

gramming into a VIC plug-in program cartridge.

Micromon is free (so is Supermon), but where

do you get it? A PET user group is one source. For

those who would like source code, Micromon source

code in Carl Moser's MAE assembler format is

available. Micromon can be assembled and burned

into an EPROM and plugged into an empty socket

in the PET so Micromon is available with a SYS

and does not have to be loaded each time the PET

is reset or powered up.
I hope that you will pass Micromon on to your

friends. This program is in the public domain and

should be passed around freely. If anyone finds

bugs or has comments please contact me about

them.

I would like to thank James Strasma for all the

information which he provided me for this work

on Micromon.

Note To Other 6502 Users

Because Micromon uses only four ROM routines

(input a character, output a character, load a pro

gram, and save a program) and a few zero page

locations (IRQ vector, BRK vector, and screen line

pointers) it may be possible for Apple, Atari, or

other 6502 users to modify Micromon for their

machine. If someone is successful at this be sure to

pass the information on to others.

Micromon Instructions

SIMPLE ASSEMBLER

.A 2000 A9 12 LDA#$12

.A 2002 9D 00 80 STA $8000,X

.A 2005 DEX:GARBAGE

In the above example, the user started assembly at

2000 HEX. The first instruction was load a register

with immediate 12 HEX. In the second line the

user did not need to type the A and address. The

simple assembler retypes the last entered line and

prompts with the next address. To exit the as

sembler, type a return after the address prompt.

Syntax is the same as the Disassembler output. A

colon (:) can be used to terminate a line.

BREAK SET

.B 1000 00FF

The example sets a break at 1000 HEX on the FF

HEX occurrence of the instruction at 1000. Break

set is used with the QUICK TRACE command. A

BREAK SET with count blank stops at the first

occurrence of the break address.

COMPARE MEMORY

.C 1000 2000 C000

Compares memory from HEX 1000 to HEX 2000

to memory beginning at HEX C000. Compare will

print the locations of the unequal bytes.

DISASSEMBLER

.D 2000 3000

., 2000 A9 12 LDA#$I2

., 2002 9D 00 80 STA $8000,X

., 2005 AA TAX

Disassembles from 2000 to 3000. The three bytes

following the address may be modified. Use the

CRSR KEYS to move to and modify the bytes. Hit

return and the bytes in memory will be changed.
MICROMON will then disassemble that line again.

Disassembly can be done under the control of

the cursor. To disassemble one at a time from

$1000.

.D 1000

If the cursor is on the last line, one instruction can

be disassembled for each pressing of the cursor

down key. If it is held down, the key will repeat

and continuous disassembly will occur. Disassembly

can even be in reverse! If the screen is full of a

disassembly listing, place the cursor at the top line

of the screen and press the cursor up key.
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J - Print the address at which a fil e loads. 
Y - Load a fil e starting at a specific address 
and nOt the load address in the fil e. 
) o r @- The DOS commands for reading the 
dIsk error channel, sendlllg commands to the 
disk, or displaying the disk directo ry. 

. Micromon is ve ry useful for debugging ma
chme language programs. The disassembler allows 
the code tq be examined and the single step com
mand allows following the execution of code to 
spOt bugs. The Transfer and New Locate com
mands allow code to be relocated to another part 
01 memory wIthout the need for reassembl y. Micro
mon IS a must for any PET machine language 
programmer. 

There are several extended moni tors available 
for the PET. Supermon is one example. Most of 
the other monitors have some of the same com
mands as Micromon and maybe a few others. One 
of the problems with these monitors is that there 
a re different ve rsions for Upgrade BAS[C and 
BASIC 4.0. l'vlicromon will work , as is, on eithe r 
BAS[C. [t does not work on Original BAS[C though 
It Illlght be posSIble to modify it. T here is a ve rsion 
of Supermon for .each of the three BASI Cs if a 
super monitor is needed for Original BASIC. 

Because the V[C-20 has Upgrade Bas ic it will 
be possible to modify Micromon for VIC use, 
giving it a powerful machine language monitor. 
The modification wi ll involve checking the subrou
tine ca lls and modifying the sc roll for the screen 
size of the VIC. 1 f anyone is successful in this mod
ification they should be sure to publish the results 
for othe rs. Because the full Micromon is a 4 K 
program, it wou ld be a good program for pro
gramming into a VIC plug-in program ca rtridge. 

Micromon isfrcp (so is Supermon), but where 
do yo u get it ' A PET user group is o ne source. For 
those who would like sou rce code, M icromon sou rce 
code in Carl Moser's MAE assembler fo rmat is 
available. Micromon can be assembled and burned 
into an EPROM and plugged into an empty socket 
in the PET so Micromon is ava ilable with a SYS 
and does not have to be loaded each time the PET 
is reset or powered up . 

I hope that you wi ll pass i\ licromon on to your 
friends . This program is in the public domain and 
should be passed a ro und freely. I f anyone finds 
bugs or has comments please contaCtllle about 
them. 

I would like to thank J ames Strasma for all the 
information which he provided me for this work 
on I'vlicrOll1on . 

Note To Other 6502 Users 
Because Micromon uses only four ROM routines 
(input a character, ou tput a character, load a pro-

gram, and save a program) and a few zero page 
10caLIons (IRQ vector, BRK vector, and screen line 
pointe rs) it may be possible for Apple, Atari, or 
other 6502 users to mod ify Micromon for their 
machine. If someone is successful at this be sure to 
pass the information on to others . 

Mlcromon Instructions 

SIMPLE ASSEMBLER 
.A 2000 A9 12 LOA #$12 
.A 2002 90 00 80 STA $8000,X 
.A 2005 OEX:GARBAGE 

I n the above exal~lple, the user started asse mbly at 
2000. HEX. The hrst lIlstruCLIo n was load a registe r 
WIth ImmedIate 12 H EX. In the second line the 
user did not need to type the A and address. The 
SImple assemble r retypes the last entered line and 
prompts with the next address. To ex it the as
semblel:, type a return afte r the address p rompt. 
Syntax IS the same as the DISassembler OUtput. A 
colon (:) can be used to terminate a line . 

BREAK SET 
.B 100000FF 

The example sets a break at 1000 H EX o n the FF 
HEX occurrence of the instruction at 1000. Break 
set is used with the QUICK TRACE command. A 
BREAK SET with coun t blank stOps at the first 
occu rrence of the break address. 

COMPARE MEMORY 
.C 1000 2000 COOO 

Compares memory from HEX 1000 to HEX 2000 
to memo ry beginning at H EX COOO. Compare will 
print the locations of the unequal bytes . 

DISASSEMBLER 
.0 20003000 
., 2000 A9 12 LOA #$12 
., 2002 90 00 80 ST A $8000,X 
., 2005 AA TAX 

Disassembles from 2000 to 3000. The three bytes 
fo llowing the address may be modified. Use the 
CRSR KEYS to move to and modify the bytes. Hit 
return and the bytes in memory will be changed. 
MICROMON will then disassemble that line again. 

Disassembly can be done under the control of 
the cursor. To disasse lnble one at a lime from 
$1000. 

.0 1000 

If the cursor is on the last li ne, one in struction can 
be disassembled for each pressing of the cursor 
down key. If it is held down, the key will repeat 
and continuous disassembly will occur. Disassembl y 
can even be in reverse! I f the screen is full of a 
disassembl y li sting, place the cursor at the top line 
of the screen and press the cursor up key. 
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EXIT MICROMON

.E

Combine the killing of MICROMON and exit to

BASIC-

FILL MEMORY

.F 1000 1100 FF

Fills the memory from 1000 HEX to 1100 HEX

with the byte FF HEX.

GO RUN

.G

Go to the address in the PC Register display and

begin run code. All the registers will be replaced

with the displayed values.

.G 1000

Go to address 1000 HEX and begin running code.

HUNT MEMORY

.H C0OO D000'READ

Hunt thru memory from C000 HEX to D000 HEX

for the ASCII string "read" and print the address

where it is found. Maximum of 32 characters may

be used.

.H C000 D000 20 D2 FF

Hunt memory from C000 HEX to D000 HEX for

the sequence of bytes 20 D2 FF and print the ad

dress. A maximum of 32 bytes may be used. Hunt

can be stopped with the STOP key.

KILL MICROMON

.K

Restore the Break vector and IRQ that was saved

before MICROMON was called and break into the

TIM monitor. A return to MICROMON can be

done with a Go to the value in the PC register.

LOAD

.L"RAMTEST",08

Load the program named RAM TEST from the

disk. Notefor cassette users: To load or save to cassette.

Kill MICROMON with the K command to return

to the TIM monitor. Then use the TIM monitor L

and S commands to load and save to the cassettes.

This has to be done because of the repeat keys of

MICROMON. BASIC 4.0 users then can return to

MICROMON with a Go command to the PC value
but BASIC 2.0 users should return to BASIC then

SYS to Micromon because the TIM overwrites the
IRQ value for loads and saves with a filename.

MEMORY DISPLAY

.M 0000 0008

.: 0000 30 31 32 33 34 35 36 37 1234567

.: 0008 38 41 42 43 44 45 46 47 89ABCDE

Display memory from 0000 HEX to 0008 in HEX

and ASCII. The bytes following the address may

be modified by editing and then typing a

RETURN.

Memory display can also be done with the

cursor control keys.

NEW LOCATER

.N 1000 17FF 6000 1000 1FFF

.N 1FB0 1FFF 6000 1000 1FFFW

The first line fixes all three byte instructions in the

range 1000 HEX to 1FFF HEX by adding 6000

HEX offset to the bytes following the instruction.

New Locater will not adjust any instruction outside

of the 1000 HEX to 1FFF HEX range. The second

line adjusts Word values in t_he same range as the

first line. New Locater stops and disassembles on

any bad op code.

CALCULATE BRANCH OFFSET

.O 033A033AFE

Calculate the offset for branch instructions. The

first address is the starting address and the second

address is the target address. The offset is then

displayed.

QUICK TRACE

•Q
-Q 1000

The first example begins trace at the address in the

PC of the register display. The second begins at

1000 HEX. Each instruction is executed as in the

WALK command, but no disassembly is shown.

The Break Address is checked for the break on

Nth occurrence. The execution may be stopped by

pressing the STOP and = (left arrow on business)

keys at the same time.

REGISTER DISPLAY

.R

PC IRQ SR AC XR YR SP

.: 0000 E455 01 02 03 04 05

Displays the register values saved when MICRO

MON was entered. The values may be changed

with the edit followed by a RETURN.

SAVE

.S "1:PROGRAM NAME",08,0800,OC80

Save to disk drive #1 memory from 0800 HEX up

lo, but not including, 0C80 HEX and name it PRO

GRAM NAME. See note in LOAD command for
cassette users.

TRANSFER MEMORY

.T 1000 1100 5000

Transfer memory in the range 1000 HEX to 1100
HEX and start storing it at address 5000 HEX.
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EXIT MICROMON 
.E 

Combine the killing of M ICROMON and ex it lO 
BASIC. 

FILL MEMORY 
.F 10001100 FF 

Fills the memory from 1000 H EX lO I 100 HEX 
with the byte FF HEX. 

GORUN 
. G 

Go lO the address in the PC Register display and 
begin run code. All the registe rs will be replaced 
with the displayed values. 

.G 1000 

Go lO add ress 1000 HEX and begin ru nn ing code. 

HUNT MEMORY 
.H COOO DOOO 'READ 

Hunt thru memory from COOO HEX lO 0000 HEX 
for the ASC ll string "read" and print the add ress 
where it is found. Maximum of 32 characte rs may 
be used . 

.H COOO DOOO 20 D2 FF 

Hunt memory from COOO H EX to 0000 HEX for 
the sequence o f bytes 20 02 FF and print the ad 
dress. A maximum of 32 bytes ma y be used. Hunt 
can be SlO pped with the STOP key. 

KILL MICROMON 
. K 

ReslOre the Break vecto r and I RQ that was saved 
before MICROMON was called and brea k in to the 
TIM monitor. A return to MI CROMON can be 
done with a Go to the value in the PC register. 
LOAD 

.L "RAM TEST",08 

Load the program named RAM TEST from the 
disk. Note for cassette users: To load or save to cassette. 
Kill MI CROMO N with the K command to return 
to the T I M monilOr. T hen use the T I M moni lOr L 
and S commands lo load and save to the cassettes . 
This has lo be done because o f the repeat keys of 
MICROMON. BASI C 4.0 use rs then can return lo 

MICROMON with a Go command to the PC value 
but BAS IC 2.0 users shou ld return to BAS IC then 
SYS lo Micromon because the T IM overwrites the 
I RQ value for loads and saves with a filename. 

MEMORY DISPLAY 
.M 00000008 

.: 0000 30 31 323334353637 1234567 

.: 0008 38 4142 43 44 45 46 47 89ABCDE 

Display memory from 0000 HEX lo 0008 in H EX 

and ASC II. The bytes fo llowing the address may 
be modified by ed iting and then typ ing a 
RETU RN. 

Memory display ca n also be done with the 
cursor control keys. 

NEW LOCATER 
.N 1000 17FF 60001000 IFFF 
.N I FBO I FFF 6000 1000 I FFF W 

T he fir st line fi xes all three byte instructions in the 
range 1000 HEX lo I FFF HEX by adding 6000 
HEX offset lO the bytes following the instruction . 
New Loca te r will not adjust any instruction outside 
ofthe 1000 H EX to I FFF H EX range. T he second 
line adjusts Word values in the same ra nge as the 
first line. New Locater SlO pS and disassembles on 
any bad op code. 

CALCULATE BRANCH OFFSET 
.0 033A 033A FE 

Calculate the offset for branch instructions. T he 
first address is the staning address and the second 
address is the target add ress. The o ffset is then 
displayed. 

QUICK TRACE 

.Q 

.Q 1000 

T he first exa mple begins trace a t the address in the 
PC of the register disp lay. T he second begins at 
1000 H EX. Each instructio n is execu ted as in the 
WALK command , but no disassembly is shown . 
T he Break Address is checked fo r the break o n 
Nth occurrence. T he execution may be stopped by 
p ressing the STO P and = (left a rrow on business) 
keys at the same time. 

REGISTER DISPLAY 
.R 

PC IRQ SR AC XR YR SP 
.: 0000 E455 0102 03 04 05 

Displays the register va lues saved when MICRO
MON was ente red . T he va lues may be changed 
with the edit fo llowed by a RETURN. 

SAVE 

.S " I:PROGRAM NAME",08,0800,OC80 

Save lo disk dri ve #1 memory from 0800 H EX up 
to , hlill/.al il/.cluding, DC80 H EX and name it PRO
G RAM NA ME. See note in LOAD command for 
casselle lI se rs. 

TRANSFER MEMORY 

.T 1000 11005000 

T ransfer memory in the range 1000 H EX to 1100 
H EX and stan storing it at address 5000 HEX . 
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WALK CODE

.w

Single step starting at address in register PC.

.W 1000

Single step starting at address 1000 HEX. Walk

will cause a single step to execute and will disas

semble the next instruction. Stop key stops walking.

The J key finishes a subroutine that is walking then

continues with the walk.

EXIT TO BASIC

.X

Return to BASIC READY mode. The stack value

saved when entered will be restored. Care should

be taken that this value is the same as when the

MONITOR was entered. A CLR in BASIC will fix

any stack problems. Do not X to BASIC then return

to MICROMON via a SYS to the cold start address.

Return via a SYS to a 1SRK (SYS 1024) or SYS to

the Warm start of MICROMON (Warm start =

Cold start + 3) An X and cold start will write over

the TIM break vector that was saved.

CHANGE CHARACTER SETS

.z

Change from uppercase/graphics to lower/ upper

case mode or vice versa.

HEX CONVERSION

.$4142 16706 A B 0100 0001 0100 0010

A HEX number is input and the decimal value, the

ASCII for the two bytes, and the binary values are

returned. The ASCII control values are returned

in reverse.

HEX conversion can also be scrolled with the

cursor control keys.

DECIMAL CONVERSION

.#16706 7142 A B 0100 0001 0100 0010

A decimal number is input and the HEX value, the

ASCII for the two bytes, and the binary values are

returned.

BINARY CONVERSION

.%01000001010000I0 4142 16706AB

A binary number is input and the HEX value, the
decimal number, and the ASCII values are

returned.

ASCII CONVERSION

."A 41 65 0100 0001

An ASCII character is input and the HEX value,
decimal value, and binary values are returned.
Because of the quote, the control characters can be

determined also.

ADDITION

.+ 1111 2222 3333

The two HEX numbers input are added, and the

sum displayed.

SUBTRACTION

.-3333 11112222

The second number is subtracted from the first

number and the difference displayed.

CHECKSUM

.& AO00AFFF67E2

The checksum between the two addresses is calcu

lated and displayed.

MICROMON INSTRUCTIONS:

A SIMPLE ASSEMBLE

B BREAKSET

C COMPARE MEMORY

D DISASSEMBLER

E EXIT MICROMON

F FILL MEMORY

G GO RUN

H HUNT MEMORY

K KILL MICROMON

L LOAD

M MEMORY DISPLAY

N NEWLOCATER

O CALCULATE BRANCH

Q QUICK TRACE

R REGISTER DISPLAY

S SAVE

T TRANSFER MEMORY

W WALK CODE

X EXIT TO BASIC

Z CHANGE CHARACTER SETS

$ HEX CONVERSION

# DECIMAL CONVERSION

% BINARY CONVERSION

" ASCII CONVERSION

+ ADDITION

- SUBTRACTION

8c CHECKSUM

MICROMOX also has repeat for all keys.

MICROMON is executed by the following:

SYS 4096 as listed in Program 2 where it resides in

$I000to$lFFF.

For 8032, make the following changes for

MICROMON operation. In location the X stands

for the start of MICROMON. Values in HEX.

Location Old Value New Value

X3E7

X3EC

X3F6

X427

XDA3

XCFC

XD7B

XE16

XE20

XE24

08

08

08

08

08

28

28

83

28

CO

10

10

10

10

10

50

50

87

50

80

Todisplay 16instead

of 8 bytes.

To fix scroll.
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WALK CODE 
.W 

Single step stani ng at address in register Pc. 
. W 1000 

Single step staning at add ress 1000 H EX. Walk 
will cause a single step LO execute and will disas
semble the next instructi on. SLOp key SLOpS wa lking. 
The J key finishes a subroutine that is wa lking the n 
continues with the wa lk. 

EXIT TO BASIC 
.X 

Return LO BASIC READY mode. T he stack value 
saved when entered will be resLOred. Care should 
be ta ke n that this value is the same as when the 
MONITOR was e ntered . A CLR in BASI C will fix 
an y stack problems. Do not X LO BASI C then return 
LO M ICROMON via a SYS LO the cold SLa rt address. 
Return via a SYS LO a BRK (SYS 1024) or SYS LO 
the Warm start of M ICROMON (Warm sta rt = 
Cold stan + 3) An X and cold sta rt will write over 
the TIM break veCLO r that was saved . 

CHANGE CHARACTER SETS 
.Z 

Change from uppe rcase/graphics to lower/ uppe r
case mode o r vice versa . 

HEX CONVERSION 
.$414216706 A B 0100 000101000010 

A H EX number is input and the decimal value, the 
ASC II for the two bytes, and the binary values are 
returned. T he ASCII control values are returned 
in reverse. 

H EX convers ion can also be scrolled with the 
cursor comrol keys. 

DECIMAL CONVERSION 
. #167067142 A B 0100 0001 01000010 

A decimal number is input and the HEX value, the 
ASCII for the two bytes, and the binary va lues are 
relllrned. 

BINARY CONVERSION 
.%0100000101000010414216706 A B 

A binar y number is inpu t and the H EX value , the 
decimal number , and the ASC II values are 
relllrned. 

ASCII CONVERSION 
."A 416501000001 

An ASC II character is input and the H EX va lue, 
decimal va lue, and binary values a re returned . 
Because of the quote, the co lltrol ciwJ'(Jclers cal/. be 
tieln'mi ll (,(/ also . 

ADDITION 
. + 1111 2222 3333 

T he twO H EX numbers input are added, and the 
sum displayed . 

SUBTRACTION 
.-3333 1111 2222 

The second number is subtracted from the first 
number and the diffe re nce displ ayed. 

CHECKSUM 
.& AOOO AFFF 67E2 

The checksum between the two addresses is ca lcu
lated and displayed. 

MICROMON INSTRUCTIONS: 
A SIMPLE ASSEMBLE 
B BREAKSET 
C COMPARE MEMORY 
D DISASSEMBLER 
E EXIT MICROMON 
F FILL MEMORY 
G GORUN 
H HUNT MEMORY 
K KILL MICROMON 
L LOAD 
M MEMORY DISPLAY 
N NEW LOCA TER 
o CALCULATE BRANCH 
Q QUICK TRACE 
R REGISTER DISPLA Y 
S SAVE 
T TRANSFER MEMORY 
W WALK CODE 
X EXIT TO BASIC 
Z CHANGE CHARACTER SETS 
$ HEX CONVERSION 
# DECIMAL CONVERSION 
% BINARY CONVERSION 
" ASCII CONVERSION 
+ ADDITION 
- SUBTRACTION 
& CHECKSUM 

M IC ROMON also has re peat for a ll ke)'s . 
M IC ROMON is executed by the following: 

SYS 4096 as listed in Program 2 where it res ides in 
$ 1000 LO $ 1 FFF. 

For 8032, make the following changes fo r 
M [CROMON operation . In loca ti on the X stands 
for the sta rt o f MICROMON . Values in HEX. 

Location Old Value New Value 
X3E7 08 10 To display 16 instead 

X3EC 08 10 or8 bytes. 
X3F6 08 10 
X427 08 10 
XDA3 08 10 

XCFC 28 50 To fix scro ll. 

XD7B 28 50 
XEI6 83 87 
XE20 28 50 
XE24 CO 80 
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XE26

XE37

XE46

X6S1

04

27

28

24

08

4F

50

00 To print all characters

in Walk command.

Micromon Plus Instructions

PRINTING DISASSEMBLER

.(Shift) D 1000 1FFF

The same as the Disassembler but no ., printed

before each line. Also the ASCII values for the

bytes are output at the end of the line.

FORM FEED SET

.1

Sets a form feed for printout. Gives 57 printed lines

per page. Works with the Shift D and Shift M

commands.

.1 "Heading"

Sets form feed with a message to be printed at the

top of each page.

.IX

Cancels form feed.

PRINT LOAD ADDRESS

J "File name"

Read the load address of the file and print it in hex.

Device number 8 is used.

KILL MICROMON ADDITIONS

.(Shift) K

Kill MICROMON and its additions and BRK to the

TIM monitor. This is the same as the unshifted K

command except now a G command will reinitialize

MICROMON and the additions.

LOAD FROM DISK

.(Shift) L "Filename"

This is the same as the normal load command except

that the disk (device #8) is used as the default, not
the cassette.

PRINTING MEMORY DUMP

.(Shift) MF000F100

The same as the normal Memory dump, but does

not print the .: and prints out 16 hex bytes and the
ASCII for them.

PRINT SWITCHER

.P

If the output is to the CRT then switch the output to
the printer (device #4). If the output is not the CRT

ihen clear the output device and restore the output
to the CRT.

.P06

Make device #6 the output device if the current out

put is the CRT.

SEND TO PROM PROGRAMMER

.U 06 7000 7FFF

This command will send out bytes to a PROM pro

grammer on (he IEEE bus. The first byte is the de

vice number and the two addresses are the range of

memory to output. A CHRS(2) is sent first to start

the programmer. This is followed by (he memory

bytes as ASCI I characters separated by spaces. After

all bytes have beensent,aCHR$(3) is sent to stop the

programmer. MICROMON then does a checksum

on the range to compare against the programmer

checksum. Although this is for a particular pro

grammer, it could be modified for others.

SPECIFY LOAD ADDRESS

.Y 7000 "Filename"

This command allows a file to be loaded starting at

the address you specify and not the load address it

would normally load into. The disk (device #8) is

used for loading.

TEXT FLIP FOR 8032 & FAT 40's

.(Shift) Z

This is for 8032 and Fat 40's to go from Text to

Graphics mode or vice versa.

DOS SUPPORT

.(c or.>

This reads the error channel from disk device

number 8.

.((i disk command or .> disk command

This sends the disk command to disk device

number 8.

.(rr$0or.>$0

This leads the directory from disk device number
8. The SPACE BAR will hold the display and any

other key will start it again and the STOP key will
return to command mode.

CONTROL CHARACTERS

.(Up arrow)G

This command will print the control character of
the ASCII character input.

Examples of controls:

g Ring bell

i Tab set and clear

M Insert line
n Text mode

N Graphics mode
q Cursor down

Q Cursor up

s Home cursor

S Clear screen

u Delete line

v Erase end

V Erase begin
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XE26 
XE37 
XE46 

X681 

04 
27 
28 

24 

08 
4F 
50 
00 To print a ll characters 
in Walk command. 

Mlcromon Plus Instructions 
PRINTING DISASSEMBLER 

.(Shifl) D 1000 I FFF 

The same as the Disassembler but no ., printed 
before each line. Also the ASCII values for the 
bytes are output at the end of the line. 

FORM FEED SET 
.1 

Sets a form feed for printout. Gives 57 printed lines 
pe r page. Works with the Shift D and Shift M 
commands. 

.J "Heading" 

Sets form feed with a message to be printed at the 
top o f each page. 

. 1 X 

Cancels form feed. 

PRINT LOAD ADDRESS 
.J "File name" 

Read the load address of the fil e and print it in hex. 
Device number 8 is used. 

KILL MICROMON ADDITIONS 
.(Shifl) K 

Kill MICROMON and its add itions and BRK to the 
TIM monitor. This is the same as the unshifted K 
command except now a G command wi ll re initia lize 
M ICROMON and the additio ns. 

LOAD FROM DISK 
.(Shift) L "filename" 

This is the same as the norlllalload command excepl 
that the disk (dev ice # 8) is used as the defau lt, not 
the casse lle. 

PRINTING MEMORY DUMP 
.(Shift) M FOOO F1 00 

T he sa me as the no rmal Memory dump, but does 
not print the .: and prints out 16 hex bytes and the 
ASCI I for them. 

PRINT SWITCHER 
.P 

I f the ?utput is to the CRT thell switch the ou tput to 
the pnllter (deVICe # 4). I f the output is not the CRT 
then clear the o utpul de"ice and res tore the output 
to the CRT. 

.P06 

Make device #6 the ou tput device if the CU rrent o ut-

put is the CRT. 

SEND TO PROM PROGRAMMER 
. U 06 7000 7FFF 

This comma nd will send out b),tes to a PROM pro
grammer on the IEEE bus. The first byte is the de
vice number and the two addresses are the range of 
memory to ou tput. A CH RS(2) is sent first to start 
the programmer. This is followed by Ihe memory 
bytes as ASC I I characters separa ted by spaces. Afte r 
all bytes ha ve been sent, a CHR$(3) is sent to stop the 
programmer. MICROMO N the n does a checksum 
on the range to compare aga inst the programmer 
checksum. Although this is for a particu lar pro
grammer, it cou ld be modified for others. 

SPECIFY LOAD ADDRESS 
.Y 7000 " Filename" 

T his cO lllmand a llows a lile to be loaded sla!"ling at 
the add ress you specify and not the load add ress it 
wou ld normally load in to. The disk (device # 8) is 
used fo r loading . 

TEXT FLIP FOR 8032 & FAT 40's 
.(Shift) Z 

This is for 8032 and Fat 40's to go from Text to 
Graph ics mode or vice ve rsa . 

DOS SUPPORT 
.@ or .> 

This reads the errur chan nel from disk device 
number 8. 

.([t disk command or. > disk command 

This sends th e di sk command to disk dev ice 
number 8. 

.(il SO or .>SO 

T his reads the directo ry from disk device number 
8. The SPACE BAR will hold the display and any 
other key will stan it aga in and the STOP key wi ll 
return to command mode. 

CONTROL CHARACTERS 
.(Up arrow)G 

This cO lTlmand wil l print th e control character of 
the ASC II characte r input. 

Examples of controls : 
g Ring bell 
i Tab set and clear 
M Insert line 
n Text mode 
N Graphics mode 
q Cursor down 
Q Cursor up 
s Home cursor 
S Clear screen 
u Deleteline 
v Erase end 
V Erase begin 
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MICROMON ADDITIONAL INSTRUCTIONS

(Shift) D PRINTING DISASSEMBLER

I HEADING AND FORM FEED CONTROL

J PRINT LOAD ADDRESS

(Shift) K KILL MICROMON ADDITIONS

(Shift) L LOAD FROM DISK

(Shift) M PRINT MEMORY DISPLAY

P PRINTER SWITCHING

U SEND TO PROM PROGRAMMER

Y SPECIFY LOAD ADDRESS

(Shift) Z TEXT/GRAPHICS FLIP

> DOS SUPPORT COMMANDS

(ft DOS SUPPORT COMMANDS

(Up arrow) CONTROL CHARACTERS

Program I.

10 DATA 15463,14894,14290,11897,12

453,13919,14116,11715,1257

5,14571

20 DATA 13693,11853,12903,14513,12

137,15006,12654,13 291,124 3

6,13899

30 DATA 15366,9999,11834,13512,128

92,14475,15149,14896,15782

,9511

DATA 12171,8985

Q=4096

FOR BLOCK=1TO32

FOR BYTE=0TO127

X=PE£K(Q+BYTE):CK=CK+X

NEXT BYTE

READ SUM

IF SUM <> CK THEN PRINT" ERROR

IN BLOCK #"BLOCK:GOTO170

1068 86 02 8D A2 02 58 00 38

1070 AD 7B 02 E9 01 8D 7B 02

1078 AD 7A 02 E9 00 8D 7A 02

40

100

110

120

130

140

150

160

165

170

180

PRINT"

BLOCK" IS CORRECT

CK=0:Q=Q+128

NEXT BLOCK

BLOCK

Program 2.

1000

1008

1010

1018

1020

1028

1030

1038

1040

1048

1050

1058

1060

4C

FF

93

F6

8E

IF

91

IF

02

90

IF

35

84

0C

4C

8D

IF

E4

85

CD

F0

AD

86

E0

85

02

10

D2

E5

AE

02

92

EE

10

EE

91

80

30

8D

4C

FF

02

F7

AD

86

IF

8D

IF

AD

B0

86

85

6F

78

8E

IF

F0

93

D0

9E

AE

EC

08

31

02

10

A5

E6

8D

IF

A5

05

02

EF

IF

85

A9

A9

4C

92

02

E3

AE

90

EC

8E

IF

AE

34

10

00

CF

A6

AD

02

Fl

A6

EF

9F

85

ED

86

8D

8C

1080

1088

1090

1098

10A0

10A8

10B0

10B8

10C0

10C8

10D0

10D8

10E0

10E8

10F0

10F8

1100

1108

1110

1118

1120

1128

1130

1138

1140

1148

1150

1158

1160

1168

1170

1178

1180

1188

1190

1198

11A0

11A8

11B0

11B8

11C0

11C8

11D0

11D8

11E0

11E8

11F0

11F8

20

29

20

20

8D

18

F5

8D

IF

6C

02

FB

94

00

09

A2

95

Fl

4C

E5

A8

02

17

3C

03

FD

AC

0A

85

F8

B0

AC

00

31

18

01

20

18

02

AD

D0

20

18

D0

E8

E0

02

02

55

18

09

09

A2

C9

A2

87

85

FB

A2

D0

02

8D

20

02

FA

60

17

FB

0D

A9

20

18

4C

D0

94

11

FD

10

53

94

Al

FD

20

60

0B

90

D0

89

EC

01

A2

14

20

20

20

E8

19

A9

10

10

02

2E

ID

02

FB

00

02

09

D6

8C

52

B5

68

AD

11

8D

91

01

55

90

C5

02

02

18

98

20

20

02

FB

Cl

52

4C

18

17

12

02

4C

18

00

20

06

D0

77

20

A2

52

20

A9

A2

F0

DD

8A

BD

CA

D0

B4

FC

02

19

FA

9D

92

A5

91

02

8D

19

IB

11

E6

D0

AD

65

7F

Dl

D0

AC

FD

19

93

20

8D

20

81

8E

20

20

A4

10

Fl

18

06

42

D0

55

00

FF

F9

92

0A

Bl

10

02

FC

D6

20

CA

48

91

02

FD

02

60

95

20

20

20

FE

45

91

FE

11

10

ID

95

F0

20

10

A4

39

13

FB

10

0B

A4

18

C9

F0

90

10

A9

23

19

8D

9A

C9

IF

AA

IF

E5

A2

D0

FB

4F

D0

BD

02

AC

A4

98

A9

02

13

0A

7F

20

F0

02

85

20

20

F0

02

0B

AE

20

18

02

11

20

4C

18

18

9D

0D

1C

cc

C9

2A

A9

A9

94

20

20

D0

BD

85

6C

00

03

60

12

FA

91

CA

93

FE

E5

00

20

11

11

11

3B

E5

65

FE

0A

D5

EB

F0

20

18

01

20

AE

90

3B

93

20

C9

A3

F0

8E

9D

0D

20

3F

2E

02

A4

F0

13

B0

FC

E3

B4

EE

A9

A2

60

02

D0

02

38

FC

F0

E6

20

B0

E6

19

20

FD

20

11

10

A2

02

13

F0

18

6F

94

0D

19

10

A4

27

02

22

97

A3

F0

166 COMPUTE! January. 1982. Issue 20 

MICROMON ADDITIONAL INSTRUCTIONS 1068 86 02 80 A2 02 58 00 38 
(Shirt) D PR INTI NG DISASSEMBLER 1070 AO 78 02 E9 01 80 78 02 

I H EA DI NG AN D FO RM FEED CONT ROL 1078 AO 7A 02 E9 00 80 7A 02 
J PRI NT LOA D ADDR ESS 

(Shirt) K KILL MICROMON ADDITIONS 
(Shifl) L LO AD FROM DISK 1080 20 55 19 A2 42 A9 2A 20 
(Shifl) M PRI NT MEMORY DISPLAY 1088 29 18 A9 52 00 23 A9 3F 

P PRI NTER SWITCHI NG 1 090 20 09 10 20 55 19 A9 2E 
U SEND TO PROM PROG RAMMER 1098 20 09 10 A9 00 80 94 02 
Y SPEC IFY LOAD ADDRESS 1 0M 80 A2 02 A2 FF 9A 20 A4 

(Shifl) Z TEXT/GRAPHICS FLI P 10A8 18 C9 2E F0 F9 C9 20 F0 
) DOS SUPPO RT COMMAN DS 1 0B0 F5 A2 10 00 92 I F 00 13 
@ DOS SU PPO RT COMMAN DS 1 088 80 87 02 8A 0A AA BO B0 

(Up a rrow) CONT RO L CHA RACTERS 10C0 IF 85 FB BO B1 IF 85 FC 
10C8 6C FB 00 CA 10 E5 6C E3 
1000 02 A2 02 00 02 A2 00 B4 

Program I. 1008 FB 00 09 B4 FC 00 03 EE 
10E0 94 02 06 FC 06 FB 60 A9 

10 OATA 15463 , 14894 , 14290 , 11897 , 12 10E8 00 80 8C 02 20 4F 1 2 A2 

453 , 13919 , 14116 , 11715 , 1257 10F0 09 20 52 19 CA 00 FA 60 
5 , 14571 10F8 A2 02 B5 FA 48 BO 91 02 

20 OATA 13693 , 11853 , 12903 , 14513 , 12 
137 , 15006 , 12654 , 13291 , 1243 
6 , 13899 1100 95 FA 68 90 91 02 CA 00 

30 DATA 1536 6 , 9999 , 11834 , 1351 2 , 128 1108 F1 60 AD 92 02 AC 93 02 
92 , 14475 , 15149 , 14896 , 15782 1110 4C 17 11 A5 FO A4 FE 38 
, 9511 1118 E5 FB 80 91 02 98 E5 FC 

40 OATA 1 217 1 , 8985 1120 A8 00 91 02 60 A9 00 F0 
100 Q;4096 1128 02 A9 01 80 95 02 20 E6 
110 FOR BLOCK;lT0 32 1130 17 20 55 19 20 13 11 20 
120 FOR BYTE;0T0127 1138 3C 18 90 1 B 20 0A 11 B0 
130 X;PEEK( Q+BYTE) : CK;CK+X 1140 03 4C C5 11 20 7F 11 E6 
140 NEXT BYTE 1148 FO 00 02 E6 FE 20 3B 19 

150 READ SUM 1150 AC 94 02 00 45 F0 E5 20 

160 IF SUM <> CK THEN PRINT " ERROR - 1158 0A 11 18 AO 91 02 65 FO 

IN BLOCK # "BL OCK :GOT0 17'll 1160 85 FO 98 65 FE 85 FE 20 

165 PRINT " BLOCK " 1168 F8 10 20 7F 11 20 0A 11 

BLOCK " I S CORRECT 1170 80 53 20 01 10 20 05 I'll 

170 CK;0 : Q;Q+1 28 1178 AC 94 02 00 10 F0 EB A2 

180 NEX T BLOCK 

1180 00 Al FB AC 95 02 F0 02 

Program 2. 1188 81 FO C1 FO F0 09 20 13 
1190 18 20 52 19 20 AE 18 F0 

1000 4C 0C 10 4C 6F 10 4C CF 1198 01 60 4C 93 10 2\l 01 18 

1008 FF 4C 02 FF 78 A5 92 A6 11A0 20 08 18 20 A4 18 20 6F 

1010 93 80 E5 02 8E E6 02 AO 11AB 18 90 17 80 89 \l2 AE 94 

1018 F6 1F AE F7 IF 80 E3 02 11B0 02 00 1 2 20 13 11 9\l 00 

1020 8E E4 02 AD F0 IF AE F1 11B8 AO 89 02 81 FB 20 3B 19 

1028 IF 85 92 86 93 A5 90 A6 11C0 O\l EC 4C 8E 10 4C 93 10 

1030 91 CO EE IF 00 05 EC EF 11C8 20 0 1 18 20 0B 18 20 A4 

1038 IF F0 10 80 9E 02 BE 9F 1100 18 A2 \l0 20 A4 18 C9 27 

1040 02 AO EE IF AE EF IF 85 1108 D0 14 20 A4 18 9D A3 \l2 

1048 90 86 91 AO EC IF AE EO 11EIil E8 20 06 l\l C9 00 F0 22 

1050 IF E0 80 80 08 85 34 86 11E8 E0 20 00 F1 F0 1C 8E 97 

1058 35 85 30 86 3 1 A9 1 0 8D 11F0 02 20 77 18 9'll CC 90 A3 

1 060 84 02 80 85 02 A9 00 80 11 F8 02 E8 20 06 1 0 C9 \lO F0 
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1A

D0

68

11

ED

FE

20

2C

9C

28

60

FC

FC

85

FB

FB

20

20

1A

00

CC

20

IB

0F

17

20

F7

FC

F9

AC

4C

FB

FE

1C

02

18

6C

E6

02

58

20

8C

AD

Bl

98

3B

20

18

04

AA

D0

A5

A9

8C

F0

02

85

68

48

06

FB

26

A9

17

52

18

20

1A

52

20

A9

1C

78

4C

60

60

E8

F6

65

85

20

85

4C

EC

02

AE

60

52

93

94

FB

6D

19

1A

4C

A5

68

7D

C4

19

IE

16

F0

FD

68

A5

FB

68

FC

00

1C

19

20

36

4C

19

E6

00

20

IB

52

20

A9

4C

17

FD

FC

13

FB

93

IF

85

9F

20

19

02

02

6D

93

4C

18

93

9E

40

A5

85

8D

C9

C9

CA

B0

1D00 El C6 FE D0 DD 8D 87 02

1D08 20 45 IE B0 B5 AD 87 02

1D10 C9 3A D0 11 18 A5 FB 69

1D18 08 85 FB 90 02 E6 FC 20

COMPUTE!

1D20

1D28

1D30

1D38

1D40

1D48

1D50

1D58

1D60

1D68

1D70

1D78

1D00

1D08

1D10

1D18

1D20

1D28

1D30

1D38

1D40

1D48

1D50

1D58

1D60

1D68

1D70

1D78

1D80

1D88

1D90

1D98

1DA0

1DA8

1DB0

1DB8

1DC0

1DC8

1DD0

1DD8

1DE0

1DE8

1DF0

1DF8

1E00

1E08

1E10

1E18

1E20

1E28

D6

1A

00

12

4C

1A

A5

A5

02

F0

F0

A5

El

20

C9

08

D6

1A

00

12

4C

1A

A5

A5

02

F0

F0

A5

E6

45

87

F0

A5

C6

9E

15

4C

A6

8D

02

FC

13

02

02

8E

20

Al

C8

28

Bl

tr

13

20

8D

A9

C2

4C

D8

C5

A0

1A

12

FD

C6

45

3A

85

13

20

8D

A9

C2

4C

D8

C5

A0

1A

12

FD

FE

IE

02

ID

FB

FC

20

IE

AD

FC

9C

85

20

11

D0

20

8C

52

FB

85

85

C7

rfi

4C

0E

8C

00

1C

39

D0

85

01

C9

CE

69

FE

IE

D0

FB

4C

0E

8C

00

1C

39

D0

85

01

C9

CE

69

D0

90

C9

D0

E9

20

40

20

ID

85

02

FB

0E

F0

E0

B9

02

12

4C

FE

FD

91

FR

39

IE

02

85

20

ID

EC

FE

20

2C

9C

28

D0

B0

11

90

39

IE

02

85

20

ID

EC

FE

20

2C

9C

28

DD

03

3A

27

08

D9

IE

D5

20

FD

38

A5

IE

07

EE

13

A9

4C

C3

A9

A0

FD

CA

ID

20

A0

9E

3B

C9

A5

A9

8C

F0

02

85

DD

B5

18

02

ID

20

A0

9E

3B

C9

A5

A9

8C

F0

02

85

8D

4C

F0

20

85

13

4C

10

15

86

A5

FE

20

B0

8B

A2

2C

AD

12

00

C0

98

D0

C9

AB

2C

4C

19

91

C4

19

IE

16

F0

FD

8D

AD

A5

E6

C9

AB

2C

4C

19

91

C4

19

IE

16

F0

FD

87

C2

06

15

FB

A9

96

20

IE

FE

FD

E9

AB

F3

02

00

20

ID

A9

85

A2

D0

Fl

24

12

20

4A

20

D0

85

8D

C9

C9

15

90

87

87

FB

FC

24

12

20

4A

20

D0

85

8D

C9

C9

15

90

02

1C

C9

IE

B0

00

10

B6

A5

A9

ED

00

12

CE

AD

Al

4D

A2

83

C7

04

F8

A2

January. 1982. Issue 2C

F0

A9

4F

12

B3

F0

FD

9C

3A

24

18

El

02

02

69

20

F0

A9

4F

12

B3

F0

FD

9C

3A

24

18

El

20

AD

24

38

02

85

20

1A

FB

10

9C

85

20

9C

8B

FB

19

00

85

A9

88

C6

27

170 C OMPUTE! January, 1982. 1~ 20 

1B88 3A B0 BC 29 0F 60 68 68 1020 06 13 4C 39 10 C9 24 F0 
1B90 18 60 85 FE AS FC 48 AS 1028 1A 20 0E IE 20 AB 12 A9 
1B98 FB 48 06 FB 26 FC 06 FB 1030 00 80 8C 02 A0 2C 20 4F 
1BA0 26 FC 68 65 FB 85 FB 68 1038 12 A9 00 85 9E 4C 4A 12 
IBA8 65 FC 85 FC 06 FB 26 FC 1040 4C C2 1C 20 3B 19 20 B3 
IBB0 AS FE 65 FB 85 FB A9 00 1048 lA 4C 39 10 C9 91 00 F0 
1BB8 65 FC 85 FC 60 20 17 1C 1050 AS 08 00 EC AS C4 85 FO 
1BC0 80 93 02 48 48 20 52 19 1058 AS C5 85 FE A9 19 80 9C 
IBC8 20 52 19 68 20 1A 18 20 1060 02 A0 01 20 8C IE C9 3A 
1B00 52 19 68 AA A9 00 20 36 1068 F0 1A C9 2C F0 16 C9 24 
1B08 1B 20 52 19 20 CC 1A 4C 1070 F0 12 CE 9C 02 F0 15 18 
1BE0 9~ 10 20 F4 1B 20 52 19 1078 AS FO 69 28 85 FO 90 E1 
1BE8 20 13 18 20 2F 1B 20 E6 
1BF0 1A 4C 93 10 A2 0F A9 00 
1BF8 85 FB 85 FC 20 17 1C 20 1000 E1 C6 FE 00 00 80 87 02 

1008 20 45 IE B0 B5 AO 87 02 
1010 C9 3A 00 11 18 AS FB 69 

1C00 83 1B 20 11 1C 20 78 1B 1018 08 85 FB 90 02 E6 FC 20 
1C08 20 11 1C CA 00 F7 4C 52 1020 06 13 4C 39 10 C9 24 F0 
1C10 19 4A 26 FB 26 FC 60 20 1028 1A 20 0E IE 20 AB 12 A9 
1C18 A4 18 C9 20 F0 F9 60 A9 1030 00 80 8C 02 A0 2C 20 4F 
1C20 02 40 4C E8 80 4C E8 4C 1038 12 A9 00 85 9E 4C 4A 12 
1C2ti 93 10 20 0B 18 4C F6 17 1040 4C C2 1C 20 3B 19 20 B3 
1C30 20 2A 1C 18 AS FB 65 FO 1048 1A 4C 39 10 C9 91 00 F0 
1C38 85 FB AS FC 65 FE 85 FC 1050 AS 08 00 EC AS C4 85 FO 
lC40 4C 50 1C 20 2A 1C 20 l3 1058 AS C5 85 FE A9 19 80 9C 
lC48 11 84 FC AO 91 02 85 FB 1060 02 A0 01 20 8C IE C9 3A 
1C50 20 52 19 20 13 18 4C 93 1068 F0 1A C9 2C F0 16 C9 24 
lC58 10 20 60 1C 00 6C EC IF 1070 F0 12 CE 9C 02 F0 15 18 
1C60 78 AO E5 02 AE E6 02 85 1078 AS FO 69 28 85 FO 90 E1 
1C68 92 86 93 AO 9E 02 AE 9F 
1C70 02 85 90 86 91 58 60 20 
1C78 2A 1C 20 3C 18 20 5 2 19 1080 E6 FE 00 00 80 87 02 20 

1088 45 IE 90 03 4C C2 1C AO 
1090 87 02 C9 3A F0 06 C9 24 

lC80 A0 00 8C 92 02 8C 93 02 1098 F0 10 00 27 20 15 lE 38 
1C88 20 13 11 90 ID AD ~4 02 1DA0 AS FB E9 08 85 FB B0 02 
1C90 00 18 A0 00 18 B1 FB 60 10A8 C6 FC 20 09 13 A9 00 85 
1C98 92 02 80 92 02 98 60 93 10B0 9E 20 40 lE 4C 96 10 20 
1CA0 02 80 93 02 20 3B 19 4C 10B8 15 IE 20 05 10 20 B6 1A 
1CA8 88 1C AO 93 02 20 1A 18 10C0 4C AO 10 20 15 IE AS FB 
1CB0 -AO 92 02 20 1A 18 4C 93 10C8 A6 FC 85 FO 86 FE A9 10 
1CB8 10 AO A2 02 00 04 AS 9E 1000 80 9C 02 38 AS FO EO 9C 
1CC0 00 06 68 A8 68 AA 68 40 1008 02 85 FB AS FE E9 00 85 
1CC8 AO 6F 02 C9 11 00 70 AS 10E0 FC 20 0E IE 20 AB 12 20 
1C00 08 C9 18 00 EO AS C4 85 10E8 13 11 F0 07 B0 F3 CE 9C 
1C08 FO AS C5 85 FE A9 19 80 10F'" 02 00 E0 EE 8B 02 AO 8B 
1CE0 9C 02 A0 01 20 8C IE C9 10F8 02 20 B9 l3 A2 00 Al FB 
1CE8 3A F0 1A C9 2C F0 16 C9 
1CF0 24 F0 12 CE 9C 02 F0 CA 
1CF8 38 AS FO E9 28 85 FO B0 1E00 8E 8C 02 A9 2C 20 40 19 

1 E08 20 52 12 4C AO 10 A2 00 
1E10 Al FB 4C C3 12 A9 83 85 

1000 E1 C6 FE 00 00 80 87 02 1E18 C8 85 FE A9 00 85 C7 A9 
1008 20 45 IE B0 B5 AO 87 02 lE20 28 85 FO A0 C0 A2 04 88 
1010 C9 3A 00 11 18 AS FB 69 1E28 61 C7 91 FO 98 00 F8 C6 
1018 08 85 FB 90 02 E6 FC 20 1 E30 C8 C6 FE CA 00 F1 A2 27 
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1E38

1E40

1E48

1E50

1E58

1E60

1E68

1E70

1E78

1E80

1E88

1E90

1E98

1EA0

1EA8

1EB0

1EB8

1EC0

1EC8

1ED0

1ED8

1EE0

1EE8

1EF0

1EF8

1F00

1F08

1F10

1F18

1F20

1F28

1F30

1F38

1F40

1F48

1F50

1F58

1F60

1F68

1F70

1F78

1F80

1F88

1F90

1F98

1FA0

1FA8

1FB0

1FB8

1FC0

1FC8

A9

A9

02

F0

75

8D

0A

00

20

97

0D

7F

40

30

40

40

00

11

10

10

62

00

85

59

1C

ID

19

IB

5B

A8

6D

34

5A

C8

08

CC

A2

B2

26

26

20

52

43

53

48

57

2B

4D

9D

BE

BF

20

13

38

F3

IE

A2

A5

85

99

02

97

C9

02

22

02

02

22

22

22

22

13

00

9D

00

23

23

AE

23

5B

AD

9C

11

48

54

84

4A

A2

32

26

48

20

51

20

50

4C

58

2D

14

11

13

19

9D

4C

60

88

85

02

A9

AA

18

20

02

20

45

45

45

45

44

44

44

44

78

59

2C

58

5D

9D

69

24

A5

29

A5

A5

26

68

74

72

74

B2

72

44

20

20

58

41

4D

2C

4F

38

B5

55

29

00

09

20

20

FB

85

A4

18

0A

8C

60

B0

03

33

33

B3

33

33

33

33

A9

4D

29

24

8B

8B

A8

53

69

00

69

69

62

44

B4

F2

74

00

72

44

50

20

52

42

4E

3A

5A

17

16

17

11

80

10

8C

75

86

A7

C6

60

0A

IE

Bl

02

D0

D0

D0

D0

D0

D0

D0

D0

00

91

2C

24

IB

ID

19

19

24

7C

29

23

94

E8

28

A4

74

22

88

A2

43

53

20

43

51

3B

4B

25

C8

B9

C9

CA

C0

IE

IE

FC

A5

91

20

0A

20

FD

09

08

08

08

08

8C

8C

08

08

21

92

23

00

Al

Al

23

Al

24

00

53

A0

88

94

6E

8A

72

00

C8

C8

20

52

59

44

52

24

25

11

11

16

16

10

28

C9

AA

A9

AA

C4

8C

0A

99

C8

40

40

40

40

40

44

44

40

40

81

86

28

1C

9D

00

24

00

AE

15

84

D8

54

00

14

00

44

1A

C4

0D

20

20

52

46

53

23

26

35

BF

5A

B5

FA

D0

20

20

FF

F0

A9

IE

8D

18

29

60

09

09

09

09

00

9A

09

09

82

4A

24

8A

8A

29

53

1A

AE

9C

13

62

44

B4

F4

AA

68

1A

CA

20

49

41

20

47

54

22

45

12

19

19

19

COMPUTE! 171

1FD0 48 13 23 14 93 19 AA 1A

1FD8 4A IB BD IB 30 1C 43 1C

1FE0 7B 1A IF 1C 59 1C E2 IB

1FE8 77 1C B2 19 00 10 55 13

1FF0 EB 15 B9 1C C6 15 8E 10

1FF8 BC 18 30 35 32 37 38 31

Program 3.

10 DATA 15965,14778,13059,14282,14

416,17693,12979,12903,1767

6,21760

20 DATA 14416,17693,12979,12903

100 Q=23296

110 FOR BLOCK=1TO8

120 FOR BYTE=0TO127

130 X=PEEK(Q+BYTE):CK=CK+X

140 NEXT BYTE

150 READ SUM

160 IF SUM <> CK THEN PRINT" ERROR

IN BLOCK #"BLOCK:GOTO170

165 PRINT" BLOCK"

BLOCK" IS CORRECT

170 CK=0:Q=Q+128

180 NEXT BLOCK

190 PRINT"ANY REMAINING PROBLEMS AR

E EITHER WITHIN THE FINAL"

200 PRINT"SHORT BLOCK OR WITHIN DAT

A STATEMENTS IN THIS PROGR

AM."

Program 4.

5B00

5B08

5B10

5B18

5B20

5B28

5B30

5B38

5B40

5B48

5B50

5B58

5B60

5B68

5B70

5B78

78

D0

9E

AE

92

02

E3

AE

3E

08

31

02

02

00

8D

5F

A5

05

02

EF

A6

AD

02

Fl

5F

85

A9

A9

8D

A2

87

85

90

EC

8E

6F

93

3C

8E

6F

AE

34

10

00

E7

0C

02

FB

A6

EF

9F

85

8D

5F

E4

85

3F

86

8D

8D

02

DD

8A

BD

91

6F

02

90

E5

AE

02

92

5F

35

84

86

8D

15

0A

23

CD

F0

AD

86

02

3D

AD

86

E0

85

02

02

E8

5F

AA

5F

EE

30

EE

91

8E

5F

F0

93

80

30

8D

8D

02

D0

BD

85

6F

8C

6F

A5

E6

8D

6F

AD

B0

86

85

A2

58

13

22

FC

5B80 6C FB 00 CA 10 E5 4C 8E

5B88 60 20 39 64 20 13 61 90
5B90 17 20 EF 60 8E 8C 02 20
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lE 38 A9 20 90 00 80 CA 10 FA IF00 48 13 23 14 93 19 AA lA 
lE4 0 A9 13 4C 09 10 C0 28 00 IF08 4A IB BO IB 30 lC 43 lC 
lE48 02 38 60 20 8C IE C9 20 IFE0 7B lA IF l C 59 Ie E2 IB 
lE 50 F0 F3 88 20 75 IE AA 20 IFE8 77 lC B2 19 00 10 55 13 
lE 58 75 lE 85 FB 86 FC A9 FF IFF0 EB 15 B9 lC C6 15 8E 10 
lE60 80 A2 02 85 A7 AS AA F0 IFF8 BC 18 30 35 32 37 38 31 
lE68 IlA AS A9 A4 Cb 91 C4 A9 
lE70 00 85 AA 18 60 20 8C IE 
lE78 20 99 18 0A 0A 0A 0A 80 Program 3. 

10 DATA 15965,14778,13059,14282,14 
lE80 97 02 20 8C IE 20 99 18 416,17693 ,1 2979 ,1 2903 ,1 767 
lE 88 00 97 02 60 Bl FO C8 29 6,21760 
lE9 0 7F C9 20 B0 02 09 40 60 20 DATA 14416,17693,12979,12903 
lE 98 40 02 45 03 00 08 40 09 100 Q=23296 
lEA0 30 22 45 33 00 08 40 09 110 FOR BLOCK=lT08 
lEA8 40 02 45 33 00 08 40 09 120 FOR BYTE=0T0127 
l EB0 40 02 45 B3 00 08 40 09 130 X=PEEK(Q+BYTE) : CK=CK+X 
lEB8 00 22 44 33 00 8C 44 00 140 NEXT BYTE 
lEC0 11 22 44 33 00 8C 44 9A 150 READ S UM 
lEC8 10 22 44 33 00 08 40 09 160 IF SUM <> CK THEN PRINT" ERROR -
lE00 10 22 44 33 00 08 40 09 IN BLOCK I"BLOCK : GOT0170 
lE08 62 13 78 A9 00 21 81 82 165 PRI NT " BLOCK " 
lEE0 00 00 59 40 9 1 92 86 4A BLOCK" IS CORRECT 
lE88 85 90 2C 29 2C 23 28 24 170 CK=0 : Q=Q+1 28 
lEF0 59 00 58 24 24 00 lC 8A 180 NEXT BLOCK 
lE F8 lC 23 50 8B IB Al 90 8A 19 0 PRINT"ANY REMAIN ING PROBLEMS AR 

E EITHER WITHIN THE FINAL" 

1 F00 10 23 90 8B 10 Al 00 29 200 PRINT " S HORT BLOCK OR WITHIN OAT 
IF08 19 AE 69 A8 19 23 24 53 A STATEMENTS IN THIS PROGR 
IF10 IB 23 24 53 19 Al 00 lA AM . " 
1 F18 5B 5B AS 69 24 24 AE AE 
lF20 A8 AD 29 00 7C 00 15 9C 
IF28 60 9C AS 69 29 53 84 13 Program 4. 
IF30 34 11 AS 69 23 A0 08 62 
lF38 SA 48 26 62 94 88 54 44 5B00 7 8 AS 90 A6 91 CD EE 6F 
IF4 0 C8 54 68 44 E8 94 00 B4 5B08 00 05 EC EF 6F F0 30 80 
IF48 08 84 74 B4 28 6E 74 F4 5B10 9E 02 8E 9F 02 AD EE 6F 
IF50 CC 4A 72 F2 A4 8A 00 AA 5B18 AE EF 6F 85 90 86 91 AS 
IF58 A2 A2 74 74 74 72 44 68 5B20 92 A6 93 80 E5 02 8E E6 
1F60 B2 32 B2 00 22 00 1A 1A 5B28 02 AD 3C SF AE 3D SF 80 IF68 26 26 72 72 88 C8 C4 CA 5B30 E3 02 8E E4 02 AD F0 6F IF70 26 48 44 44 A2 C8 00 20 5B38 AE F1 6F 85 92 86 93 AD IF78 20 20 20 50 43 20 20 49 5B40 3E SF AE 3F SF E0 80 B0 

5B48 08 85 34 86 35 85 30 86 
5B50 31 A9 10 80 84 02 80 85 IF80 52 51 20 20 53 52 20 41 5B58 02 A9 00 80 86 02 80 A2 IF88 43 20 58 52 20 59 52 20 5B60 02 80 E7 02 80 E8 02 58 IF90 53 50 41 42 43 44 46 47 5B68 00 A2 0C DO 15 SF 00 13 IF98 48 4C 40 4E 5 1 52 53 54 5B70 80 87 02 8A 0A AA BO 22 IFA 0 57 58 2C 3A 3B 24 23 22 5B78 SF 85 FB BO 23 SF 85 FC IFA8 2B 20 4F SA 4B 25 26 45 

IF.B0 40 14 38 17 25 11 35 12 
IFB8 90 11 B5 16 C8 11 BF 19 5B80 6C FB 00 CA 10 E5 4C 8E IFC0 BE 13 55 17 B9 16 SA 19 5B88 60 20 39 64 20 13 61 90 IFC8 BF 19 29 U C9 16 B5 19 5B90 17 20 EF 60 8E 8C 02 20 
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5B98

5BA0

5BA8

5BB0

5BB8

5BC0

5BC8

5BD0

5BD8

5BE0

5BE8

5BF0

5BF8

5C00

5C08

5C10

5C18

5C20

5C28

5C30

5C38

5C40

5C48

5C50

5C58

5C60

5C68

5C70

5C78

5C80

5C88

5C90

5C98

5CA0

5CA8

5CB0

5CB8

5CC0

5CC8

5CD0

5CD8

5CE0

5CE8

5CF0

5CF8

52

20

4C

A0

8B

C9

A9

68

E3

4C

09

0B

96

20

5B

85

64

61

5C

5B

68

20

A2

00

69

29

4C

F0

6C

8E

4C

4C

02

AE

Cl

A3

02

09

39

E7

20

60

24

60

4C

62

93

9B

00

02

03

04

29

5B

93

5C

20

D0

D5

A9

0D

AE

90

20

A2

A2

03

04

Al

88

7F

09
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Self-Modifying

Programs In

BASIC
David Williams

Toronto, Canada

The notion of a program which alters itself as it

runs raises feelings of doubt and mistrust in many

novice computer users. It seems that such a pro

gram would be doomed to failure through some

kind of logical paradox. In fact this is not the case.

Providing that the part of the program which

guides the modification process is separate from

that which is being changed, and that no attempt is

made to execute program lines which are in the

process of being modified, no problems need arise.

As a demonstration, try keying in the following

program. As you do so, be careful not to include

any spaces in lines 10 or 20, or between the quote

marks in line 120. Line 20 should consist of a string

of exactly twenty tt's.

10

20

30

100

110

120

130

140

150

200

210

220

230

240

250

260

300

400

GOTO100

RETURN

FORI=826TO838:POKEI,32:NEXT

INPUTS$

S$="GOTO200:"+S$+CHR$(13)

FORI=lTOLEN(S$):POKE838+I,ASC(MID$(S

-i$,I) ) :NEXT

POKE175,2:POKE212,2:POKE5940 8,

-iPEEKC5940 8)ANDNOT32:POKE188,0:

--POKE176,2

END

POKE175,0:POKE176,3

1=0

PK=PEEK(517+I)

IFPK=0THEN300

POKE1038+I,PK

1=1+1

GOTO220

FORI=ITO19:POKE103 8+I,32:NEXT

GOSUB20

READY.

When you have finished entering the program,

SAVE it before you first run it. If you have made

any typing mistakes it is possible that the program

may destroy itself or crash the PET when it is
run. Having a copy on tape could save you a lot of

re-typing!

When the program is run, a question mark

and flashing cursor should appear on the screen.

This is the input line 1 10. Respond to this by typing

in some simple instruction in BASIC, such as

PRINT 2 + 3*5, and hit the return key. Within the

next couple of seconds the number 17 (the correct

response to our input instruction) should be printed,

followed by the word READY and the flashing

cursor.

The output from this program is less inter

esting than another result, which can be seen by

LISTing the program after it has run. Line 20 will

be found to have changed from a meaningless

string of tt's to:

20 PRINT2 + 3*5

the very same instruction that was entered while

the program was running. In fact the tt's were

there only to reserve a set of twenty addresses into

which the new line was POKEd. There are still

twenty characters in line 20, but most of them are

now blanks, which are not visible in the listing and

do not cause any problems when the line is executed.

Since the number of characters in the line is un

changed, the program can be run repeatedly,

altering the contents of this line each time.

Maybe you now think that the program is far

more complicated than it needs to be to achieve the

result of poking the desired instruction into line

20. Surely all that needs to be done is to poke the

ASCII numbers corresponding to P,R,I,N,T,etc.

into the 20 addresses of the line. Write your own

program to do this, if you want, but you're in for a

disappointment. When your program is working

properly, the new line will LIST exactly as it should,

but when you try to execute it you will get a SYN

TAX ERROR. The problem is that BASIC instruc

tion words are stored in PET's memory as single

token characters (the LISTing routine translates

them back into English words) and the machine

cannot understand them except in token form.

The demonstration program not only enters

the new line in correct token form, it also does so

without invoking the line editor, which would

cause the erasure of any pre-existing variables,

strings, etc. in memory. To provide this, enter

"X = 5" in direct mode, then start the program

without erasing memory by entering "GOTO 10".

Put in any simple BASIC instruction, such as

PRINT "DONE", when line 110 asks for it. When

the program has finished, enter PRINT X in direct

mode. The value 5 will be returned, showing that it

is still in memory.

Let's now look at the program to see how it

works. The first few lines are arranged so that the

changeable line is as near the start of the program
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The notion of a program which alte rs itself as it 
runs raises feelings of doubt and mistrust in ma ny 
novice computer users. It seenlS that such a pro
gram would be doomed LO failure through some 
kind of logical paradox. In fact this is not the case. 
Providing that the part o f the program which 
gu ides the modification process is separate from 
that which is being changed, and that no atte mpt is 
made LO execute progra m lines which are in the 
process of being modified , no proble ms need arise . 

As a demonstration , try keying in the fo llowing 
program. As you do so, be ca reful nol LO include 
any spaces in lines 10 or 20, or between the quote 
ma rks in line 120. Line 20 should consist of a string 
of exactly twe nty "IT ·s. 

10 GOT0100 20 •••••••••••••••••••• 

30 RETURN 
100 FORI=826T0838:POKEI,32:NEXT 
110 INPUTS$ 
120 S$="GOT0200:"+S$+CHR$(131 
130 FORI=lTOLEN(S$1 :POKE838+I,ASC(MID$(S 

~$, II I :NEXT 
140 POKE175,2:POKE212,2:POKE59408, 

~PEEK(59408IANDNOT32:POKE188,0: 
~POKE176,2 

150 END 
200 POKE175,0:POKE176,3 
210 1=0 
220 PK=PEEK(517+I1 
230 IFPK=0THEN300 
240 POKE1038+I,PK 
250 1=1+1 
260 GOT0220 
300 FORI=IT019:POKE1038+I,32:NEXT 
400 GOSUB20 
READY. 

When you have finished e ntering the program, 
SAVE it before you first run it. I f you have made 
an y typing mistakes it is possible that the program 
may destroy itself or crash the PET when it is 
run. Having a copy on tape could save you a lot o f 

re-typing! 
When the program is run , a question ma rk 

a nd flashing cursor should appea r on the screen. 
T his is the input line 11 0. Respond to this by typing 
in some simple instruction in BASI C, such as 
PRI IT 2 + 3*5, and hit the return key. Within the 
nex t couple of seconds the number 17 (the correct 
response to our input instruction) should be printed , 
followed by the word READY and the fl ashing 
cursor. 

The output from this program is less inter
es tin g than another result, which can be see n by 
LI STing the program a fte r it has run . Line 20 wi ll 
be found La have changed rrom a Inean inglcss 
string of n 's to: 

20 PRINT2+ 3*5 

th e ve ry same instru Clio n that was c illered while 
the program was running. In faCllh e iT 'S were 
the re only to reserve a set of twe nty addresses into 
which the new line was POKEd. There are sti ll 
twenty characters in line 20, but nlOst of them are 
now blanks , which are not visible in the listing a nd 
do not cause any problems when the line is executed. 
Since the nUI11be r o f characters in the line is un
changed , the program can be r un repeated ly, 
alte ring the conte nts of this li ne each time. 

Maybe yo u now think that the program is 1;11' 
mo re complicated than it necds to be LO achieve the 
result of poking the desired instruction into line 
20. Surely all that needs LO be done is to poke the 
ASCII numbers co rresponding to P,R,I ,N,T ,etc. 
into the 20 addresses of the line. Write you r own 
programLO do this, if you wa nt, but yo u're in fo r a 
disappointment. When yo ur program is wo rking 
properly, [he new line will LIST exactly as it should , 
but when you try to execute it you will get a SYN
TAX ERROR. The problem is that BAS IC instruc
tion words are stored in PET's me mory as sin g le 
LOken characters (the LI STing ro utine translates 
them back into English words) and the machine 
cannot understand the lll except in token form . 

T he demonstration program not onl y ente rs 
the new line in co rrect LO ke n fo rm , it also does so 
without invokin g the line editor, which wou ld 
cause the erasure of any pre-ex isting va riables , 
strings, etc. in me mory. To prov ide this, ente r 
"X = 5" in direct mode, the n start the program 
without erasing memory by cnte rin g "GOTO 10". 
Put in any simple BAS IC instructio n, such as 
PRINT "DONE", when line 110 asks for it. When 
the program has fini shed , e nter PRI NT X in direct 
mod e. T he va lue 5 will be returned , showing that it 
is still in me mo ry. 

Let's now look at the program LO see how it 
works. T he first few lines a re arranged so that the 
changeable line is as nea r the start of the program 
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as possible. This makes its addresses easy to find

(e.g. by using the machine-language monitor), and

also protects them from being messed around with

by any editing of the rest of the program. Lines

100 to 130 take the input instruction, in siring

form, prefix it with "GOTO 200", and then POKE

it, letter by letter, into the second cassette buffer in

the PET starting several characters from the start

of the buffer. This buffer is used by the program

for one of its originally intended purposes, as an

input/output device. Line 140 contains a set of

POKEs which "persuade" the PET that a second

cassette unit is present, that its "Play" key is pressed,

and that this is the device from which it should

take its next input and to which it should make its

next output, starting at the beginning of the buffer.

At line 150, an END instruction is encountered.

This makes the PET print READY into the start of

the second cassette buffer and then to lake the

instructions which are waiting for it in the later

locations in the buffer. These are first translated

into token form (just what we wanted!) and entered

into another buffer, from which they are later read

by the routines which execute BASIC instructions.

However, the first instruction to be executed is

GOTO 200, which re-starts the program and leaves

the instructions which we want to put into line 20,

in token form, in the basic input buffer.

Line 200 restores the keyboard as the PET's

input device and the screen as its output device.

Lines 210 to 260 copy the desired text from the

basic input buffer into the addresses occupied In

line 20, then line 300 fills the remainder of these

addresses with blanks. Finally, line 400 demon

strates that the new line actually works, and the

machine prints the word READY on the screen as
the program ends.

I"here is an obvious criticism which can be

made of this program as it stands. Why go to the

trouble of copying the instructions into line 20

when they could have been executed directly from
the basic input buffer? This is a valid criticism,

provided the instructions are to be executed only

once, and that they can legally be performed in

direct mode. In practical applications of this tech
nique, however, one or the other of these conditions
is often not true.

So much for the mechanics of simple self
modifying programs. Their potential usefulness is

great. They represent a class of interactive pro
grams which allow the user not only to supply the

values of variables and to make simple choices, but
also to give precise logical instructions to the pro
gram as it operates.

Probably the simplest applications arc in gen

eral mathematical programs. These can easily be
written to draw the graph of any function, to use

an iterative method to solve any equation, or any

similar task. The program asks the user to enter

the equation he is interested in, and then writes

this into one of its own lines. This line can later be

executed as many times as necessary for the pro

gram to complete its job.

I have recently written a self-modifying pro

gram with a very different purpose: to teach stu

dents how to set up computer programs in the

form of flow-charts. The program allows a student

to draw a flow-chart on the PET screen, with BASIC

instructions placed on the diagram in the appro

priate places. When the diagram-is complete, its

instructions can be executed without the student

having to write a conventional program. The PET

simply follows the logic lines on the diagram. When

an instruction is encountered, it is written into one

of several modifiable lines in the main program

and executed appropriately.

I am sure there are thousands of other appli

cations, but I'll leave them for you to discover... ©

NEW PET/CBM SOFTWARE

Let Computer Mat turn your Pet into a

Home Arcade!

BLAST-IT — Its your ship vs. a swarm of killer gammaroidz. You

are on a collision course and must destroy them before they blast

you inio the next galaxy. Four levels of play. Has hyperspace keys

thai move you around. Arcade style entertainment at its finest.

GREAT GRAPHICS AND SOUND.

Cass. 8K $9.95

MUNCHMAN — How many dots can you cover? It's you against

ihe computer munchers ZIP and ZAP. Can you clear the maze first

or will they gel you? Number keys move you up, down, right and

left. GREAT GRAPHICS AND SOUND.

Cass. 8K $9.95

LAZER-ATTACK — Its you against a barrage of enemy lazers

that are aimed at your ammo dumps- Sight in on the targets and

score as many hits as you dare. As your skill increases so does the

the difficulty — (10 levels to select). This is an arcade-style game

with great graphics and sound effects- A must for your PET/CBM.

Cass. 8K 59.95

ALL OUR SOFTWARE RUNS IN 8K

OLD NEW ROM 40 CHR SCREEN

WRITE FOR FREE CATALOG OF VIC/PET SOFTWARE

PLEASE ADD $1.00 PER ORDER FOR SHIPPING

COMPUTER MAT • BOX 1664C • LAKE HAVASU CITY, AZ. 86403

January. 1982. lssue 20 COMPUTE! 175 

as possible. This makes its addresses easy to find 
(e .g. by using the machine-language monitor), and 
also protects them from being messed a round with 
by any editing o f the rest o f the program. Lines 
100 to 130 take the input instruction , in string 
form , pre fi x it with "GOT O 200", and then PO KE 
it, letter by leller , imo the second casse lle buffer in 
the PET starting several characters from the start 
of the bulle r. This buffe r is used by the program 
for one o f its originally intended purposes, as an 
input/output device. Line 140 comains a set of 
POKEs which "persuade" the PET that a second 
cassette unit is presem, that its "Play" key is pressed , 
and that this is the device fro m which it should 
take its nex t input and to which it should make its 
next output, st., rting at the beginning of the bufler. 

Atline ISO, an END instruction is encoumered . 
This makes the PET prim READY into the stan o f 
the second cassette buffer and then to take the 
instructions which are waiting for it in the later 
locations in the buffe r. T bese are first translated 
into token fo rm Uust what we wanted !) and em ered 
into anotber buffe r, from which they are late r read 
by the ro ulines which execute BASIC instructions. 
Ho wever, th e first instructio n 1.0 be executed is 
GOTO 200, which re-stan s the program and leaves 
the instructions which we wa nt to put into line 20, 
in token fo rm , in the bas ic input bulle r . 

Line 200 resto res the keyboa rd as the PET's 
input dev ice and the screen as its output device. 
Lines 21 0 to 260 copy the desired text fro m the 
basic inpu t buffe r in to the addresses occupied by 
line 20, then line 300 fill s the remainde r of these 
addresses with blanks. Fina ll y, line 400 demon
strates that the new line actuall y wo rks, and the 
machine prims the word READY on the screen as 
the program ends. 

T he re is an o bvious criticism which can be 
made o f th is progra m as it stands. Wh y go to the 
trouble of copying the instructions in to line 20 
when they could have been executed directly from 
the bas ic input buffer ' T his is a valid criti cism, 
provided the instructions are to be executed onl y 
once, and that they can lega ll y be performed in 
direct mode. I n practica l applica tions o f this tech
nique, however, one or the o the r of these conditions 
is often nOltrue. 

So much fo r the mechanics o f sim ple self
modi fy ing programs. T heir potellii al usefulness is 
grea t. T he)" rep resem a class of interactive pro
grams which allow the use r not onl y to supply the 
"alues o f va ri ables and to make simple choices, but 
also to give precise logica l instructions to the pro
gram as It ope rates. 

Probi,bly the simplest applicatio ns are in gen
er~l mathematica l programs. These can easil y be 
written to draw lhe g raph of an y fun cti on, to use 

an ite rative method to solve any equation, o r any 
similar ws k. The program asks the user to emer 
the equation he is imerested in , and then writes 
this in to one o f its own lines. This line can late r be 
executed as many times as necessa ry Fo r the pro
gram to complete its job. 

I have recentl y written a self-modifying pro
gram with a very diflerem purpose: to teach stu
dents how to set up compute r programs in the 
form of now-charts. The program allows a student 
to draw a now-chart on the PET sc reen, with BASIC 
instructions placed on the diagram in the appro
priate places. When the di agram-is complete, its 
in structions can be executed witho lilthe student 
hav in g to write a conventio nal program. T he PET 
simply follows the logic lines on the diagram. When 
an instructi on is encountered , it is writte n into one 
of several modi liable lines in the main program 
and executed appropriatel y. 

I am sure the re a re thousands of other appli
catio ns, but I'll leave them fo r you to discover.. . © 

NEW PETjCBM SOFTWARE 
Let Computer Mat turn your Pet in to a 

Home Arcade! 

BLAST·IT - 115 your ship vs. a swarm of killergammaroidz. You 
are on a collision course and must destroy them before they blast 
you into the next galaxy. Four levels of play. Has hyperspace keys 
that move you around. Arcade style entertainment al its rines!. 
GREAT GRAPHICS AND SOUND. 

Casso 8K ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $9.95 
MUNCH MAN - How many dots can you cover? It 's you against 
the computer munchers ZIP and ZAP. Can you clear the maze first 
or will they gel you? Number keys move you up, down, right and 
left . GREAT GRAPHICS AND SOUND. 

Casso 8K .. . ........... . . ..... $9.95 
LAZER·A IT ACK - lis you against a barrage of enemy lazers 
that are aimed at your ammo dumps. Sighl in on the targets and 
score as many hilS as you dare. As your skill increases so does the 
the difficulty - (10 levels 10 select). This is an arcade·style game 
with great graphics and sound effects. A must for your PET I CBM. 
Casso 8K ........... . ..... . ................. . ..... $9.95 

ALL OUR SOFTWARE RUNS IN BK 
OLD·NEW ROM - 40 CHR. SCREEN 

WRITE FOR FREE CA TALOG OF VIC/ PET SOFTWARE 
PLEASE ADD $1 .00 PER ORDER FOR SHIPPING 

COMPUTER MAT. BOX 1664C • LAKE HAVASU CITY. AZ. 86403 
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VIC-20 Update
TINYMON1:

A Simple

Monitor For

The VIC
Jim Butterfield

Toronto, Conado

One of the things you may miss on the VIC is a

Machine Language Monitor: it's not there.

Commodore will be releasing a very powerful

MLM on a plug-in cartridge, and serious program

mers will certainly want to use it. But for occasional

use, a tape-loadable MLM might be very handy.

Here's an early version that may be of use. It

should fit on any VIC, with or without extra

memory added; and it honors all the commands

from the built-in Monitors we know from PET/CBM

usage. One minor syntax change: the two addresses

of the Memory display command (.M) should be

separated by a space rather than a comma.

It's not really practical to typeTINYMON

directly into a VIC. DATA statements in decimal

would take up more room than is available in small

VICs; and hex entry would need an MLM to be in

place already. So I've prepared the program so

that it can be entered on a PET and saved on tape.

After it's been created once, the VIC can make its

own copies. You'll need a PET with Upgrade ROM

or 4.0 ROM to do thejob, since the Original ROM

PETs don't have a Machine Language Monitor and

things would get too complicated.

TINYMON loads like a BASIC Program, and

copies can be made with a simple LOAD and SAVE

sequence as you would do with BASIC. When you

load TINYMON and say RUN, however, some

interesting things happen ... the monitor system is

repacked into the top of memory, and it will slay

there until you turn the power off. You can say .X

to return to BASIC and load and run BASK: pro

grams, providing they are not too big. TINYMON

grabs about 760 bytes of memory, so you lose a

lit lie space.

Find A Zero

Once you're back in BASIC, the question arises:

how can you invoke TINYMON when desired?

Not an easy trick, since memory is more mobile in

the VIC than in the PET/CBM. The thing to do is

to find a zero value in memory and SYS to that

location. If you have a basic (5K) VIC, SYS 4096 is

safe. The sure way is to PEEK first and ensure that

l here's a zero there (location 10 is often zero).

TINYMON 1 must be considered preliminary.

It was designed with two major considerations: to

use minimum space, and to automatically load into

any VIC regardless of the memory fitted. The

space consideration is fairly obvious: with 3500-odd

bytes available on a small VIC, you want to use up

as little as posible. The automatic load feature was

tricky to implement; VIC may relocate programs

as it loads. What's more, the screen area tends to

move around as you add memory.

I scratched my head over the .S (Save) com

mand. If VIC automatically relocates programs

during loading, will a SAVEd Machine Language

program be safe? As it turns out, VIC has a new-

tape format available - when a tape is written, it

may be defined as "absolute" and will not relocate

when it loads. This seems the best compromise, but

it has one drawback - the PET/CBM won't load

this type of tape. Perhaps that's a design decision

that will need to be revised...

Finding Space In Zero Page

VIC is desperately short of zero page space;

machine language programmers will have to cope

with the shortage as best they can. I have used the

same locations that the big Commodore MLM is

expected to use. There's a difference, however, the

Commodorejob will swap out selected parts of

zero page and put them back later; I didn't want to

give up the space for that kind of luxury. As a

result, you may be annoyed by some locations that

are disturbed by TINYMON 1.

For those unfamiliar with the PET/CBM

Machine Language Monitor, the commands are:

.R —display 6502 registers;

Users can use screen editing to type over

a display and change the registers;

.M FFFF TTTT - display memory (from .. to);
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TINYMON1: 
ASi",ple 
Monitor For 
TheVIC 
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O ne ofl he things )'o u11lay miss o n the VIC is a 
~I achin c Language i\·lonilor : it's nOLlh erc . 

Commodo re will be releas ing a ver y powerful 
M LM on a plu~-in ca rtridge, and se rio us program
mers will ce rta inl y want to use it. But fo r occas iona l 
use , a tape-Ioada blc M LM might be ve ry hand y. 

Here's an ea rl y ve rsion that may be of use. It 
should fit on any VIC, with or without ex tra 
memory added; and it hono rs all the commands 
from the built-i n Moni tors we know fro m PET/C BM 
usage. O ne minor syntax change : the two addresses 
o f the Memory display command (. M) should be 
separated by a space rather than a comma. 

It's not rea ll y practica l to type T I YMO N 
directl y in to a VI C. DAT A statements in decimal 
would take up more roo m than is available in small 
VI Cs; and hex entry would need an MLM to be in 
place alread y. So I've prepa red the program so 
that it can be ente red o n a PET and saved on tapc. 
After it 's becn created once, the VI C can makc its 
own copies. You' ll need a PET with Upgrade ROM 
or 4 .0 ROM to do the job, since the Original ROM 
PETs don't have a Machine Language Monitor and 
things would get too complica ted . 

TINYMON loads like a BASI C Program, and 
copies can be made with a simple LOAD and SAVE 
sequcnce as yo u would do with BASI C. When you 
load TINYMON and say RUN, howcvcr , some 
inte resting things happen .. . the mo nitor system is 
rcpacked into the top o f memory, and it will stay 
the re until you turn the power oil. Yo u can say. X 
to return to BASI C and load and run BASIC pro
grams, providing they arc nOltoo big. TINYMON 

g rabs abo ut 760 bytes o f memory, so you lose a 
little space . 

Find A Zero 
O nce you're back in BAS IC, the question arises : 
how can you invo ke T INYMON when des ired ' 
Not an easy trick, since memory is morc mobile in 
theY IC tha n in the P I::T/CBM. T he thi ng to do is 
to find a zero va lue til memory and SYS to that 
location. I f yo u have a basic (5 K) VIC, SYS 4096 is 
safe. T he sure way is to PEEK first and ensure that 
there's a zero there (loca tio n lOis o ften ze ro). 

T i l YMON I must be cons ide red prel imina ry. 
It was deSigned with two major consideratio ns: to 
use mininlUI11 space, and to aUlo lnalically load into 
any VIC rega rdless o f the memo ry fi tted. The 
space consideration is fairly obvious: with 3500-odd 
bYl~S available on a small V I C, )'Oll wanllO use up 
as lillie as posible. T he automatic load fea lLirc was 
tricky to implement; VIC may reloca te programs 
as it loads. \-" hat's mo rc , th e screen area te nds to 
move around as you add memory. 

I scratched my head over the .S (Save) com
mand . If VIC automaticall y re loca tes p rog rams 
during loading, will a SAVEd Machine Language 
p rog,-a m be safe? As it lUrns out, VI C has a new 
tape fo rmal ava ilable - when a tape is writte n, it 
may be defined as "absolute" and will not reloca te 
when it loads. T his seems the best compro mise, but 
it has one drawback -the PET/C BM won't load 
this type of ta pe. Perhaps that's a design decision 
that will need to be revised ... 

Finding Space In Zero Page 
V IC is desperately short of ze ro page space; 
machine language programmers will ha ve to cope 
with the shortage as best they can . I have used the 
same locations that the big Commodore M LM is 
ex pected to use. There's a di ffe rence, however , the 
Commodore job will swap out se lec ted parts of 
zero page and put them bac k la te r; I didn't want to 
give up the space for that kind o flu xur)'. As a 
result, you may be annoyed by some loca lions thal 
are disturbed by TI NYMON I. ' 

For those unfamiliar with the PET /C BM 
Machine Language Monitor, the commands are : 

.R - disp lay (j502 registe rs ; 
Use rs can use screen cdiling Lo lype over 
a disp lay and change the registe rs; 

,M FFFF TTTT - display memo ry (from .. to); 



SOFTWARE - HARDWARE

COMMUNICATIONS AND

COMPUTER TOOLS

UMI RS232 COMMUNICATOR INTERFACE $49.95

Our RS-232 Communicator Interlace enables Ihe

VIO20 to talk to most RS232 devices.

VICTERMA S19.95

With the VICTERM A program, begin telephone

communications

UMI 3K RAM CARTRIDGE $39.95

The easiest way to have 6655 bytes of program

memory in your VIC.

UMI 3K RAM EXPANDER S79.95

For programmers, ROM developers and advanced

users, our 3K RAM EXPANDER adds two ROM slots

and3Kol RAM memory to the Commodore VIC-20 to

give a total of 6655 bytes ol available user memory. An

B-position dipswitch provides switch - selectable base

address and single-socket enable/disable to two ROM

sockets.

UMI 8K RAM CARTRIDGE S89.95

Our8K HAM CARTRIDGE adds BK of user memory to

the VIC-20

UMI SOCKETED 8K RAM/ROM BOARD $29.95

Our 8K board has tour sockets lor mixing and

matching RAMS. ROMS, or EPROMS.

BUTI [BASIC PROGRAMMER'S UTILITY ROM} S34.95

A beauty ol a ROM that plugs into CVH-C002. our 3K

RAM EXPANDER, or CVU-0006. our

RAM/ROM/EPROM Board.

UMI VIC-20 REFERENCE CARD $4.95

Our 8-V2" by 11" laminated reference card is packed

with commonly needed Commodore VIC20

information

PROGRAMS FOR THE

COMMODORE PET®

SATELLITES AND METEROR1TES $49.95

Satellites and Meterontes is a greater challenge Ihan

most space pilots have met.

SKVMATH $12.95

Decimal addition and subtraction with super PET

graphics!

MATH SERIES DISKETTE I $29.95

Pedagogically correct programs SKYMATH,

SPACEDIV. and LONGDIV, on a 5-1AJ" Diskette for

Commodore Disk Drives.

SPACEDIV S12.95

Division practice with graphics that hold the child's

interest.

LONGDIV $14.95

20 problems ol step-t>y-step long division with super

graphics and 1-inch high digits.

SUPERHANGMAN $16.95

Superior graphic version of ihe popular spelling game.

GAMES AND

ENTERTAINMENT

SIMON S9.95

Your dexterity and memory are sorely tested by

SIMON.

SPIDERS OF MARS (CAHTHIDGE) $59-95

You are a trapped space fly. fire at the horde of

Martian Spiders wending their way to satisfy their

urge to devour you.

BLASTOIDS $18.95

Blast the cruising |unk Irom space miner's rock piles

to smithereens before it crashes into you.

A-MAZ-IN $18.95

Fast action color game lor one or two players.

AMOK $18.95

The halls ol AMOK are populated by robots that obey

one instruction — Get the intruder'

ROBOT BLASTERS $39.95

Only blasts from your lasers can breach the

near-impregnable rows of walls circling your only

means of escape.

ASTRO TRANSPORTER (CARTRIDGE) $59.95

As Captain your duty is to use your powerful thrustors

to guide space barges to a soft landing on Earth.

3D INVADERS (CARTRIDGE) $59.95

A new view — from the wide-angle viewport of your

movable laser. Tiers Ol attackers march back and forth

above you. dropping bombs

MASTERWITS $9.95

Try to deduce the pattern of four markers, using 6

colors. MASTERWITS hides from you!

KIDDIE CHECKERS $7.95

Checkers lor very small children.

WALL STREET $16.95

The thrill of stock market play comes to life.

ALIEN BLITZ $24.95

Split second reactions at the superhuman 9th level of

ALIEN BLITZ, will find how good you really are.

EDUCATION

SUPER ADDITION, SUBTRACTION,

DON'T FALL $14.95

One cassette contains all three educational games.

SKYMATH $14.95

With excellent graphics. SKYMATH shoots 5-digil,

3-place addition and subtraction problems into

screen's "sky" in 1-inch high digits.

SPACEDIV $14.95

Division practice with graphics that hold ihe child's

interest.

GAME PROGRAM CARTRIDGES NOW

AVAILABLE—ORDER NOW!

DEALER INQUIRIES INVITED

ATTENTION SOFTWARE DEVELOPERS

Please contact UMI for distribution and top royalties. Cartridge kits available in quantity.

MASTERCARD/VtSA Accepted

united microware
industries, inc.

united microware

industries inc.

3431 H Pomona Blvd

Pomona CA 91768

end me my FHEE CATALOG

descoing youi Hardware

and Software ProOucls

•3431 H1 POMONA BLVD. • POMONA, CA 91768* PHONE (714) 594-1351 .
VIC 20 and PET are Registered Trademarks ol Commodore Busmess Machines
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COMMUNICATIONS AND 
COMPUTER TOOLS 

UMI R5232 COMMUNICATOR INTERFACE $49.95 

Our RS-232 Communicator Interlace enables the 
VIC·20 10 talk 10 most RS232 devices. 

VICTERM A $19.95 

With the VICTERM A program, begin telephone 
communications 

UMI 3K RAM CARTRIDGE $39.95 

The easiest way 10 have 6655 bytes 01 program 
memolY In your VIC. 

UMI 3K RAM EXPANDER $79.95 

For programmers. ROM developers and advanced 

users. our 3K RAM EXPANDER adds two ROM slots 
and 3K 01 RAM memory 10 the CommOdore VIC-20 \0 
give a 10lal 016655 byles 01 available user memory. An 
a,pOSltlon d ipswllCh provides swilen· selectable base 
address and single-socket enable/ disable to two ROM 

sockets. 

UMI SK RAM CARTRIDGE $89.95 

Our 8K RAM CARTRIDGE adds 8K 01 user memory to 
the VIC-20. 

UMI SOCKETED 8K RAM/A OM BOARD $29.95 

OUf 8K board has lour SOCkets lor mixing and 
matching RAMS. ROMS. or EPROMS. 

BUTI (BASIC PROGRAMMER 'S UTILITY ROM) $34 .95 

A beauty 01 a ROM that ptugs into CVH..(IOO2. our 3K 
RAM EXPANDER. or CVU..()()()6, our 
RAM/ ROM/ EPROM BoarO . 

UMI VIC·20 REFERENCE CARD $ 4 .95 

Our8· 1/ 2·' by II " laminated relerence card is packed 
wIth commonly needed Commodore VtC20 
iniormation 

PROGRAMS FOR THE 
COMMODORE PET~ 

SATELLIT ES AND METERO RITES 

Satellites and Meterorites Is a greater challenge than 
most space pilots have met. 

SKVMATH 

Decimal addition and subtraction with super PET 
graphics! 

MATH SERIES DI SKETTE I 

Pedagogically correct pr09rams SKY MATH. 
SPACED IV. and LONGO IV, on a 5-1/4" Diskelte lor 
Commodore Disk Drives. 

SPACEDIV 

Di~i5 ion practice wIth graohlcs that hold the child's 
interest. 

LONGDIV 

20 problems 01 step-by-s tep long dl~ision with super 
graphics and '-InCh high digIts. 

SUPERHANG MAN 

Supellor graphIC version 01 the popular spelling game. 

DEALER INQUIRIES INVITED 

$49.95 

$1 2 ,95 

529.95 

51 2.95 

$14.95 

$16 .95 

ATTENTION SOFTWARE DEVELOPERS 

• HARDVtlARE 
GAMES AND 
ENTERTAINMENT 

SIMON 59.95 

Your del(lellty and memory are sorely tested by 
SIMON. 

SPIDERS OF MARS (CARTRIDGE) $59 .95 

You are a trapped space Ily, l i re at the horde 01 
Marllan Spiders wending Iheir way 10 SBllsly Iheir 

urge 10 devour you 

BLASTOIDS $18.95 

Blast the c ru ising junk Irom space mine,'s rock piles 

to smithereens belore i t crashes into you. 

A·MAZ· IN $18.95 

Fast actIon COlor game lor one or two players. 

AMO K $ 18.95 

Tha halls of AMOK ara populated by robots that obey 
one ins!ruction - Gel the Intruder! 

ROBOT BLASTERS 539.95 

Only blasts Irom your lasers can breach the 
near· impregnable rows 0 1 walls circling your only 
means 0 1 escape, 

ASTRO TRANSP O RTER (CARTRIDGE ) 559 .95 

As Captain your duty Is to use your pewerlulthrustors 
to guide space barges to a solt landing on Earth. 

30 lNVAOERS (CARTRIDGE) $59.95 

A new view - trom the WIde-angie vIewport 01 your 
movable teser. Tlels 01 attackers march back and lorth 
above you, dropping bombs 

MASTERWITS $9 .95 

Try to deduce the pa ttern 01 four markers, using 6 

colors. MASTERWITS hides 'rom youl 

KIDDIE CHECKER S $7 .95 

Checkers lor very small Children. 

W A LL STREET $ 16.95 

The thlllt 01 stock market play comes to hie. 

ALIEN BLITZ 

Spht second reactions at the superhuman 9th level of 

ALIEN BLITZ , wilt lind how good you really are. 

EDUCATION 

SUPER ADDITION , SUBTRACTION, 

DON 'T FALL 

One cassette contains all three educational games. 

SKVMATH 

With excellent graphics, SKYMATH shoots 5-digl t. 
3-place addilion and subtrac tion problems into 
screen's " sky"ln l ·inCh high digits. 

SPACEDIV 

Division practice wi th graphics thai hold the child's 
intelest. 

5 24.95 

514 .95 

$1 4 .95 

514 .95 

GAME PROGRAM CARTRIDGES NOW 
AVAILABLE-ORDER NOW! 

--111 
IO 
mlJ 

< -n 
[f@ 
(Q) 
@) 

, , 
,-, 

.:-1:" G' • ,.v, 
~v,' 

<t,<f, un i t ed miC l'ow I l'e 

Please contact UMI for distribution and lOP roya lties. 

MASTERCARDIVISA Accepled 
Cartridge kits available in quantity. 

,0' " industl' ies Inc. 
.5l~ " 3431 H Pomon. (lI ve 

• oV~ , Pemon. CA 91768 

. Q () " Please..eM me my FREE CA T "'LOG G !-Inited ~icr:oware)'~. -==:':::: 
~ Industries, Inc. ,':~"_,oo_"ss~===_,,,_,, _ 

• 343 1 HPOMONA BLVD . • POMONA. CA 91768 . PHONE (714) 594-1 351 " 
VIC 20 ana PET ate RegIstered TrademOlks 01 Commodore Business Machines " ZIP COM PJlNY , 
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Users can use screen editing to type over a

display and change memory;

.X-exit to BASIC;

It may be wise to type CLR in BASIC after

exiting;

.G AAAA - GOTO (execute) address;

.S "PPPP",01,FFFF,TTTT-Savc

{program-name, device, from, to);

.L "PPPP" - Load (program-name)

There's a delicate tradeoff between features and

memory space. There will undoubtedly be other

small monitors with a different balance. In any

case, I wrote one because I had nothing ... and

others in the same position will undoubtedly greet

TINYMONI with glad cries.

Program 1: TINYMONI

Enter on a PET/CBM, using the Machine Language

Monitor. Do not try to RUN, but follow your entry

with the checksum program, Program 2.

First, make the following change:

0928

Now, enter TINYMONI:

0438 88 13 84 64 00 33 22 33

8483 11 11 12 Id Id Id 28 54

8413 43 4e 53 4d 4f 4e 28 83

8413 31 84 be 88 93 22 11 28

0423 4a 43 4d 28 42 55 54 54

3423 45 52 46 43 45 4c 44 22

8433 88 4g 34 78 83 9e 28 c2

S438 23 34 33 29 aa 32 35 36

8448 ac c2 23 34 34 29 aa 33

8443 37 33 29 08 88 08 ea ea

Ut-db ao to C'-~; i^.ci ao -j.1^ o-j £.•!'

3453 a.5 37 85 24 a5 38 85 25

3458 a.8 38 3.5 22 d3 82 cS 23

0468 CD ii2 bi i=ici d@ oC: 3-.J c-r_!

@470 d L! y £. 0b !i! --■ C b ii ^1 K1 i c^ t^

0478 f0 21 85 25 s5
.■--. i i-.j-j _ - -v~i _-_T ■"'""' \ 1

!l.!4oo d^r a-3 -=1--i i^O C'-_' c-J -r'-1

3493 37 dS 82 06 38 c€ 37

34a.8 ob 33 cS 37 63 91 37

jtv L'.r.

82

34b3 35 33 a5 38 35 34 6c 37

84b3 83 83 0© 88 88 30 88 00
34c8 bf 73 ad fe ff 88 as ff

34c8 ff 00 Sd 1 b 0--' '•-•'=' ■»■ - '-'■-'

34d3 a3 89 23 33 ff 53 88 83

34e3

04f0

3588

3588

3513

8515

8528

8523

3533

3538

3548

3548

3558

0558

35 S3

fe 33

fd 88

2e 23

27 2813 ^:. 1" i^:

eb T T

ya aa

88 00

00 2P!

6563

8578

3573

3533

3533

85:93

8593

35a.8

35a8

35b3

38 -i-3

o2 b3

58 fd

cl 86

0f 29

KKJOO '

85c3

35c3

35d8

35d3

05e0

fb 30

a2 32

23 3d

8d fa

fd 38

00 ba 56

02 85 01

08 35 88

a^ 42 -B.3
-,ci cro jrs

Ul£. TT el?

48 fe 39

23 f3 f5

88 ci8 12

bcl 6e ff

■ 1 &€} O-J

ca 13 a6

bd fd 88

0S a9 @5

Co C w! C1

df 4c 58

88 28 fe

c2 63 a5

b'o 01 4y

e4 fd 83

68 4c d2

32 63 06

b5 c3 43

88

b2

1c s3 3f

3.5 98

09 28

2a 28

c s3 3f

f§ 08 bS

93 @0 35

C3 'cLY? f9

a2 87 dd

4c 4b

98 r3

fd 88

23 4c

fe 85

fd 83

20 of

c2 28

4 a. 4a

48 8a

ff IS

fd
23

93

20

oc

4 a.

69

y 3a £0

L-a. d0 t3 66

35f8

8688

3683

8613

8513

3628

3633

3538

3543

3543

y C' o u

3653

8663

3568

8678

3673

3533

8633

9638

fe

23 fe

88 c3

88 85

2a 85

3a 83

83 68

31 oS

ff 28

2d 31

83 y}d

88 03

33 98

88 33 01

33 Qy 08

88 c$ 28

30 93 17

38 30 IS

87 aa

SZ 4c

81! d 3.

fG f9

23 35

86 2a

-Z':Z' C'tJ

5

68

2y

4b

1^! 0

28

06
- O

68 4c 53 fd 88

fe cl© 35 83 20

63 29 61 fe 88

85 93 68 85 la

23 af fe 38 bl

fd 0S 23 a4 fe

dO f1 60 28 3d

0b a2 88 88 81

fe 09 06 le S0

"■ 1 a'^ OS 00 CX'J

by eb cl d3 86

Cl

00

fe

ox

03

b3
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Users can use screen editing LO ty pe ove r a 
di splay a nd cha nge memory; 

.X - ex itLO BASIC; 
It may be wise LO type CLR in BASIC aftc r 
exiling; 

. G AAAA - GOTO (exec Ule) add ress; 

. S "PPPP",Ol,FFFF,TTTT - Savc 
(program-name, d evice. fro lTI , LO) ; 

. L "PPPP" - Load (program-name) 

There's a delicate tradeoff between features and 
memory spacc. There will undoubtedly be othe r 
small monitors with a diffc re nt balancc. I n any 
case, I wrote one beca use I had nothing .. . and 
others in the same position will undo ubtedl y grect 
TI YM ON I with glad cri es. 

Program I: TlNYMONI 

Enter on a PET/CBM , using the Machine Language 
MoniLOI'. Do not try to RUN , but fo llow your entry 
with the checksum program , Program 2. 

· . 

· . 
· . 
· . 
· . 
· . 
· . 
· . 

· . 
· . 

· . 

· . 
· . 

· . 

First, make the following change: 

0028 0 1 04 18 88 18 08 1 ~ : 08 

Now, enter T INYMON I: 

0400 
e4() :: : 
04W 
.::141 ::: 
042;} 
~~~42 ::: 
j~14J(1 

00 1::: 04 64 O;} 99 22 93 
11 11 12 lJ l J lJ 20 54 
49 4e 59 4J 4f 4e 20 00 
.-, i 
. .:, 1 

4.3. 
45 

04 6€~ 2:;:: 11 2 (1 

49 4d 20 42 55 54 54 
52 46 4 ::' 45 "'-=, 44 22 

00 4c 04 78 00 ge 28 02 
:;-~::: :~ : 4 :;:3 2~j .~ .. ~. 3~ J5 :~: 6 
.~.c c:2 2::: 34 :3·4 29 .~ .. ~. :30 

0448 37 38 29 00 00 DO ea ea 
;']45~3 .~.5 2d ::::5 22 .~.5 2e ::::5 2:~: 
j.)45:::: .~.5 ::::7 :::5 ';::4 .~.:I :::::::: :::5 25 
t1-1 r.;~~1 _=-.(1 lH:~ .~.5 22 ,:~O (1 ;;-: c:E 2::'; 
0 468 06 22 b l 22 dO 38 35 ~2 
0470 dO 02 06 23 06 22 bl ~2 
0478 +0 21 85 Z6 a5 ~: 2 (~ ~ c; 
J ~80 CO 23 Cb 22 ~1 ~~ 18 65 
~:q. ::: ::: 24 .3.·~ .:..5 ;;::6 65 25 4::: .~.5 
0490 37 cl0 02 c6 38 06 37 68 
~~ 4St ::: 91 37 ::: .:;:-1. 4 ::: .:::.:",:; .~: ? dl2! 0;;:: 
;)4.3.0 
04 .3.::: 
04bO 

;)1(.::: 

06 38 05 37 68 9 1 37 13 
9~j be. .... =t ;) f CK1 E·d .~.5 37 
:::5 :~: 3 .:'.:1 ::::::: :::5 ::::4 r;._. :::::7 
00 00 00 08 00 00 00 80 
b f 7:3 .3.d fe + ~': £.i ~:; .~.e fi; 
ff 00 3d l S 03 8 e 1 ~ 23 
.;:.g :::0 1;;:1 ?D ++ 5::: ~3 0 00 
68 85 05 68 85 04 68 85 

· . 
· . 

· . 
· . 
· . 

· . 
· . 
· . 
· . 
· . 

· . 

· . 

· . 

· . 
· . 
· . 
· . 
· . 
· . 
· . 

· . 
· . 

· . 

· . 

· . 
· . 
· . 

· . 
· . 
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0420 [!3 58 85 02 68 85 0 1 68 
D4e::: :::5 00 ~::) ~:i b .3. :::.; 06 :~:::: .:1.5 
04 .. H3 ~::'11 e3 02 
04+8 e9 ~0 00 85 00 00 

"', -
.::, .~. 

2;':'1 b;;:: 
20 db 

05 ~::1::: fd 0(1 .~':"~ 52 j O 1 (: .=;~~: .3f 
~151 (1 20 d2 + f 20 L:2 f e LiD . ;:tS~ 
~:::~S 1 ':: 22 20 d2 f i~ .~,:,,~ CH3 OJ ::::5 
0520 27 20 ~0 f~ 00 c9 ~e +0 
052::: +9 c3 ;;>~t +0 +5 ':02 07 dd 
0530 E,6 fi 38 dO 12 85 1~ 8a 
~)5:::;::: 0.3. ·3.·;. ~ .. :d Eo':':' +1'= [!~=~ :::5 c 1 
0543 i)cl e f ~f 00 85 c2 5c c1 
0548 00 80 Cd 10 26 4 0 4b fd 
0550 00 20 bcl fd 00 90 18 ~8 
0558 ee fd 00 20 ~J fJ 80 9J 

~:::156 ::: 00 +0 1 + 2D b ;;:: f e O ~:1 ,:;I"::' 

0570 22 3':::~ 3.:.. 2D db + ,:~ 00 20 
057::: c5 f d O ~J .;:..:.~ 05 2D 6 + -fe 
05::::0 O~:::1 .~.5 ( ::::: ,::5 c 1 .3.5 .::4 25 
0588 02 ~0 d+ 48 50 fd 00 40 
0590 50 fd 00 20 fe fd 00 85 
0598 cl 86 ~2 60 35 c2 2 0 c o 
D5.3.o fd 00 .~.:s I':; 1 :;::: 4.~. 4.:.. 4.3. 
C~5 .::~'::: 4.:.. 2 :~1 e""r fd ~:::1C1 .:: .... :;. 6;:: 23 
05b0 0f 20 e4 f d 00 48 Sa 20 
05b8 cl2 f f 68 48 d2 ff 18 63 
0500 +6 90 02 69 06 69 3a 60 
;.)5cB .~2 02 b5 c0 4::: ~:, 5 02 95 
05d0 c0 68 95 02 ca dO +3 60 
05d::: :;::0 Od +~ 00 9~:::1 (17 .~.,;'. 20 
05e 0 Od fe 00 90 01 60 40 4b 
05e ,:; f d })~) .;:..:..~ O~) ;.J ~.:~ ::::5 ~ .:.. ~O 

05f0 40 fe 00 c9 20 10 f 9 ~0 
05+8 20 fe 00 90 17 28 40 +2 
0600 00 0 9 30 30 10 20 35 f 2 
0608 00 06 2a 36 2~ 06 ~d 05 
0610 2 a 05 2a 85 2~ 38 6 J c 9 
0618 3a 08 29 0f ~~ 90 02 63 
0620 88 60 20 ~:+ f + c9 OJ dO 
062::: +::: 6 ::: 6::: 4 c. ~O fd ~~: O .::S.'S 
063 0 91 09 f2 dO 05 08 20 CG 
0638 f f 23 60 20 61 +2 00 2G 
J 648 2d 91 30 1 8 60 20 4c +2 
~1 6 ::{. ::: 00 CK1 0;:: .::!.9 03 ::;:5 9 ·::~ .3':"~ 
(lS ~5 Ct 00 l il1 :::5 99 60 :::5 i >2 .::;.~) 
:~165::: 0(1 (n) 2 ~=1 .3'+ +e :~1l1 b 1 c 1 
~:::1 660 ~:..:~ 0;:: f(; O ~~l 2 !~~ .; 1.4 ·r.:· DO 

c 6 1 ~ (~ J +1 60 20 3J fe 
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86b0 eo eO 16 d3 f5 £8 b2 fe

06b8 98 3.2 2e aS1 3b 23 dto fd

86c8 08 a5 09 03 20 cc fd 33

3So8 a5 01 23 cc fd 33 23 93

0Sd8 fe 33 20 Sf fe 33 4c 58

0Sd8 -fd @@ 28 fe fd 83 85 3i

@6e0 86 33 S3 23 95 fe 08 35

36f8 ea 20 bd fd 33 a9 05 85

u i' fS i e c. t* o3 f :■£■ y 0 d u fb fy

3733 do 23 cf ff c9 3d fO 37

0788 28 bd fd 30 35 31 36 89

3713 00 B.6 36 9a a5 03 33 43

3713 a5 31 43 a5 02 48 3,5 33

3723 ab 34 &4 35 43 78 a£ SS

6728 9-3. 6c u2 cO 4c 4b fd 38

3730 a.3 Ql 84 ba 84 b9 83 34
o --t

3748 be a9 40 85 bb

8743 c9 23

3753 c9 22

8 f3 c9 3d

8 d3 28 cf

ff

0758 22 f3 26 c9 3d f8 8b 91

8768 b fj e6 h7 c8 c8 13 f @ c5

8763 d8 Ha a5 Ic c3 4c c-iO e2

8778 s3 88 00 28 d5 ff 28 53

3773 fe 00 3.5 93 29 18 d0 fS

3730 4c 53 fd 00 29 cf ff c9

0788 0d f 8 e 2 p9 2c d9 f 8 2 8

8798 0d fe 88 29 0f f8 d3 c9

8793 03 f8 fa 35 ba 28 cf ff

87a8 c9 3d fu c3. oS 2c d'3 e6

07a8 28 bd fd 80 28 cf ff c9

07b0 2c dO f4 20 fe fd 88 85

87b3 3.e 36 af: 20 cf ff c3 28

37c8 f0 f9 cS 8d d3 ec a5 1c

87c3 c9 53 d8 f8 23 b2 fe 00

87d8 39 81 35 b9 28 32 f6 4c
87d3 58 fd 33 3d 22> 29 20 50

3739 43 29 20 53 52 28 41 43

97e3 29 58 52 28 59 52 28 53

87f8 58 4d 52 58 47 3a 3b 4c

87-i-3 53 36 fd 08 L7 fe 03 23

8809 ff 00 92 ff 89 f4 fe 80

3388 el fe 38 2d ff 39 2d ff
.' 9319 98 ib fd 89 00 00 0@ @g

Whew! TINYMON1 for the VIC is now en
tered. Check il with the following program:

Program 2: A Checking Program

Type the following direct line on the screen of
yourPET/CBM:

forj ■ 1024to2071 step8:t = 0:

(k):next:?t;:next

You should see the following numbers appear on

the screen of your PET. Check them carefully.

Each one represents one line of entry, starting at

0-4 00 hexadecimal. If any of these totals is wrong,

you've entered the line incorrectly.

The numbers in brackets appearing to the

right won't appear on your screen; they are there

to help yon locate an incorrect line.

When you are satisfied that the program is

entered correctly, SAVE it to cassette tape. It may

now be loaded into your VIC.

462 255 506 399 575 541 592 511 (0400)

769 620 756 780 802 910 886 853

801 784 876 840 835 1383 753 0

1422 589 816 720 584 680 535 576

944 972 1130 845 876 1357 1010 1188 (0500)

1311 852 898 1109 1125 897 809 1021

1340 1078 1005 1212 905 902 770 1239

762 1133 1388 652 659 629 1072 803

748 150 617 413 1020 1030 1057 818 (0600)

944 844 705 831 939 1072 639 1033

943 824 1137 970 929 1149 1395 940

654 840 807 926 706 1146 1015 1146

1175 742 563 645 695 860 1064 1042 (0700)

1235 1202 1355 922 1445 1346 789 1068

1104 1204 975 1306 1339 1169 1168 1210

1340 1204 972 522 460 520 591 942

1010 1079 280 (0800)

Copyright© 1981

JimButterfield C

I
80/40 COLUMN ALIEN INVADERS

$29.95

Exactly duplicates the fiioui ircirfs giM. Enjoy hour! of

challenging fun. For CoModorf Computers with fttlejse 4 of

BASIC, either « or flO Coluin Screens

COMMODORE VIC SOFTWARE

Duality Software which incorporates exciting Sound, Color,

Graphics and Anniiation. ShOH off all of the iiny facets ind

capabilities of your cMputtr.

Lunar Lander

Hrap

Breakout

Blackjjcfc

Pong

Slots

Alien Raiders

6Mbi Anay

Hoie Finance

Hath Drill

Hingian

Titttie

Othello

Target noon

Shooting Gallery

Capture

All oi the above are priced at 19.95 or sslttt any three

127.50. Please add 13.00 and specify tn* DM release U

wish disk based softxare. ,, , _
e a r-irr i L . MasterCard
bend SflSt to be included on our tailing list, and VISA

Md .50 shipping and handling. Thank You, Accepted

2905 Porti O'Call Ct. Piano, Ti 75075 (214) 867-1333

for

you
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· . 

· . 

· . 

· . 

(1d 4.:, .:i ~' 
::~ O ..;~ *.:: eo 
1 c: dD +:~ 

l16b::: D~:::1 .::12 2 t~ .:.3 :;:b 
~~6(:O 00 .~.::~ ~:::10 (1i2: 20 
06c::: .3.5 (11 2 :;:) cc +:~ 
~:::16d[1 

06d::: 
er.;,?o 

f e 
fd 

20 6f f e 
20 

:::6 ~:::1') [10 
1 e 2C1 ::::::: 

fe 
;;-::0 93 
-fe (~C1 dO 

db fd 
-fd ~:1D 

2 :~1 99 

+0 
~:::16+[1 e .9. 20 bd +d ~:::10 .::i':"'~ 0 5 ::; ~5 

05+8 1~ 20 83 f~ 00 (~ 0 fb +0 
0700 de 20 cf ff c9 OJ +0 07 
~)70::: 2[1 bd fd ()(:1 :::5 01 :::6 ~)[1 

071~) ;'::1[1 .~.6 1.)6 9 .3. .~.5 00 O~j 4:::: 
071 ::! .~.5 01 4::: .9 .. 5 02 4::: .9.5 ~};: 

.~ .. 6 *Ci [14 .~.4 05 
t. t.:: t12 cO 072::: 9.~. 

07:;:~:::1 .. ~J:::1 (1 1 
;:::17::;:::: b 7 

, . . 
~) .=,. 

4e 4b 
:::4 b3 

~:::~7 40 
[174::: 
[17~50 

075::: .-,.-, 
.:...:... 

22 

90 
40 
+0 +3 c9 
d~:::l d3 20 

+0 26 
0760 bb e6 b7 08 c0 
~) (' 6 :::: d ~:::1 e .~. .~.:; 1 '..:: c:3 

.~.6 06 

:::::: :::4 
02 ::::', 
cf Ti"; 
to 1·:t. 
f f c9 
Ob 91 

-" '-:'-' 

07?0 .;:'.9 00 [H;.1 20 d5 ff ~~ o 5::: 
~)7 7::: te j.:::10 . ;:'.:~ 90 29 10 dO fO 
0780 4c 50 fd 00 20 ct ++ (:9 
078::: OJ +0 e2 c9 28 dO {0 20 
0790 OJ fe 00 29 0f f0 d3 09 
0798 03 f0 f ·~ 85 ba 20 c: + ff 
C17 .~.o (:9 OJ f~J c ·;:'. c:9 2c d ~::'1 6,6 
07 .~.::: 20 bd -fd 00 2~:1 cf f f (:9 
07bO 2c d0 +4 20 f e td 80 85 
~:::17b ::: ·9.~.? :::6 .:..+ 20 c:+ ++ c 9 20 
07c(1 f(1 f9 c9 Od dO e c .~.S 1::: 
07e8 c9 53 dO f8 20 b2 fe 00 
~:::1 7dO .9':"'~ Ct 1 :::5 h9 2(! ::'::2 +6 4(: 
07d8 50 fd 00 OJ 20 20 20 50 
07e0 43 20 20 53 52 20 4 1 43 
07e8 20 58 52 20 59 52 20 53 
07+0 50 4J 52 58 47 3a 3~, 4~ 
07+8 53 86 td 00 L7 t e 00 23 
0800 +f 00 02 f f 00 +4 fe 00 
0808 el f e 00 2d +f 00 2d f f 
0810 80 Ib fd 00 00 00 00 00 

Whew! TI NYMON I lo r the VI C is noll' en· 
tered o Check it with the foll owi ng program: 

Program 2: A Checking Program 

Type the fo ll owing direct line o n the screen of 
)'o ur PET/C BM : 

forj = 1024'02071 Slcp8,' = O:fork= j'oj + 7:1 =, + peek 
(k):next: ?tj:ncxt 

COMPUTt! 

You should see the following numbers appear on 
the screen of your PET. Check them carefu ll y. 
Each one represents one line of e ntry. staning at 
0400 hexadecimal.. I f an y o f these LOtals is wrong. 
you've e lllered the line illcorrectl y. 

The numbers in brackets appearing LO the 
right won't appear on yo ur screen ; they are there 
LO help you locate an incorreCl line. 

179 

When yo u a re sa tisfi ed that the program is 
entered correctly. SA VE it to cassette tape. It may 
now be loaded into yo ur VI C. 

462 255 506 399 575 541 592 511 (0400) 
769 620 756 780 802 910 886 853 
801 784 876 840 835 1383 753 0 
1422 589 816 720 584 680 535 576 
944 972 1130 845 876 1357 1010 1188 (0500) 
1311 852 898 1109 11 25 897 809 1021 
1340 1078 1005 1212 905 902 770 1239 
762 1133 1388 652 659 629 1072 803 
748 150 617 413 1020 1030 1057 818 (0600) 
944 844 705 831 939 1072 639 1033 
943 824 1137 970 929 1149 1395 940 
654 840 807 926 706 11 46 1015 1146 
1175 742 563 645 695 860 1064 1042 (0700) 
1235 1202 1355 922 1445 1346 789 1068 
1104 1204 975 1306 1339 1169 1168 1210 
1340 1204 972 522 460 520 59 1 942 
1010 1079 280 (0800) 

Co/)'righl © 198 1 
J im nlll/aJil'id © 

~ .......... , .................... , ..... ' .......... ' .................... ""~ 
~ 80/40 COLUMN ALIEN INVADERS Ii! 
~ S29 . 95 j!! 
~ Euetly dupliedes the "IOIJI 'fel~' 91H. Enjoy hOOf I o~ ~ 
~ ehlltPnqin9 fu. . For COllo4or, Co.pllttrs .ith Rtlt.st 4 oi ~ 

~. ~.S:~: . :.i .t.h.': •• ~ .• '.' •. ~~ .:: I. ~~~ . ~: ~~~ ~ ........................... ~ 
jII! COMMODORE V I C SOFTWARE ~ 
~ "uitHy SoHuff tthieh ineorpor.hs ncitinCJ Sound, Cotor, ill! 
~ Sr.phies ud Anl\iution. Sho. off itr of th, uny he,ts Ind ~ 
~ cipibil iti" of your eOllpuhr. ~ 

I tunor tonder HOIf fin.", ~ 
~ lIt-.p I.th Drill ~ 
~ !rlltout Hlflgun i 
~ BliekJlct Ylhhf ~ 
~ Pong othtllo ~ 
~ Slots hrCJ,t Itoon ~ 
~ Alitn Riidtrs Shooting Sillery ~ 

j!! B .... Auy Cij>tur, ~ 

I ~ll of tht .bovt Irt prictd It '9.95 or ult'Ct .lny thrtr for ~ 
~ 127.SO. PlflSt I~d 'l.oo .nd specify the DOS rtlflU if yCH.t ~ 
~ .ish disk bUN sofh.lre. Mas lerCard ~ 
~ Send SASf to bt Included on our •• llln9 lut. and VISA ~ 

I· ~::~~ .. :~:n~~. ~:.:I~z·n.k .. :';.~.~~~::'I:.~ ... · .. i 
~ 2905 Port. O·C.II ct. Plono, II 75075 121~1 86H3ll jII! 
~""" .......... """, ..... , ..... ",d 
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VIC Color Tips
Charles Brannon

Editorial Assistant

Users of other computers, such as the ATARI or

Apple, will find the VIC harder to use for color

graphics because there are no dedicated statements

for controlling these features. First time users will

not know the difference, but this article should

make things easier. Before we begin, it should be

noted that there will soon be available a VIC Super

Expander Cartridge that will add special .sound

and graphics commands to BASK!, as well as adding

3K of memory.

"Poking" Graphics

The only command that can be used for graphics

besides PRINT is POKE. POKE places a number

into a memory location. Its format is POKE A,B.

A is the memory location, and B is the value to be

placed there, zero to 255. Some spots in memory

can control Input7Output chips, such as the Video

Interface Chip inside of the VIC. Location 36879

is the control register for background and border

colors. To get each combination, you place a

number from zero to 255 into 36879, as previously

mentioned. For any particular combination, you

can look up the colors in the table at the end of this

article (Table 2). There is an easier way, however,

at least from a programming standpoint.

An Easier Way

The DEF FN command allows the programmer to

design his own function. The VIC has, for example,

the standard INT function. INT(X) will give you

the whole-number value of the argument X by

dropping the fractional portion. It does not round

X. To provide a rounding-up function, we can use

the DEF FN command. To round dollar and cents

amounts, the statement DEF FNR(V)= INT

{V* 100+ .5)/100 is executed at the start of the

program. After that, F\R(X) will give you the

rounded version of X, or any value in parentheses.

PRINT FNR(3.1415927) will return 3.14, while-

PR I NT FNR(500.076) will give 500.OH The R after

the FN is a label to remind you what the function

does. Here R stands for Round. These labels have

the same format as numerical variable names.

What we want to do is to devise a formula

which will give us the right number from the table
for each color, one to sixteen. We will give the

background color from one to sixteen through the

FN routine, and it will give us the number ready

for POKEing. To get any background color from

any of the sixteen possible colors, just multiply the

color number by 16 and then subtract eight. We

can code this as DEF FNC(V) = V* 16-8. Remember,

V is just a dummy variable used to define the rela

tionship of the argument (what we give the routine)

in the formula. Next we use a little shorthand. The

number 36879 (the color control) is a little hard to

remember, and it does not look much different

than any other memory location. We will make ii

easier to remember (make it mnemonic) by making

it a variable. SCREEN = 36879. Now we can calf
forth any of our sixteen colors with the statement:

POKE SCREEN, FNC {color), where color is the

number from one to sixteen. This almost looks like

a real graphics command.

Adding Border Colors

What about the border colors? In addition to the

background, you can have eight border colors,

numbered from zero to seven. This is one less than

the corresponding number on the color keys

(CTRL-6 would be 5). Now just take this number

and add it to the number that you POKE into

SCREEN. Now wejust use: POKE SCREEN,

FNC(color) + border, where border is the border

color, zero to seven. If you don't use border colors,

or don't add anything to FNC(color), then the

border will be black.

Remember that if the background is the same

color as the text, the cursor will become invisible. If

you need to, set things straight with POKE 36879,27

or hold down RUN/STOP and press RES TORE

to reset.

The little program at the cud ol this article

demonstrates what I've been talking about by

displaying all the combinations ofscreen and border

colors. It's simple to figure out so look it over, and

get to work on your Victorious applications!

Table 1. Screen/Border Colors

Screen

1 Black

2 White

3 Red

4 Cyan

5 Purple

6 Green

7 Blue

8 Yellow

9 Orange

10 Light Orange

11 Pink

12 Light Cyan

13 Light Purple

14 Light Green

15 Light Blue

16 Light Yellow

Border

0 Black

1 White

2 Red

3 Cyan

4 Purple

5 Green

6 Blue

7 Yellow
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VIC Color Tips 
Charles Brannon 
Editoria l Assistant 

Users of o ther computers, such as the A TAR I or 
Apple, will find the VIC harder to use fo r color 
graphics because there are no dedicated stateme nts 
for controlling these features. First time users wi ll 
not kn ow the difference, butthis a rticle sho uld 
make things easier. Befo re we begin, it should be 
noted that there will soon be available a VIC Super 
Expander Cartridge tha t will add spec ial sound 
and graphics comma nds to BASI C, as well ' IS add ing 
3 K o f me mor), . 

"Poking" Graphics 
The o n I)' comma nd that can be used fo r graphics 
bes ides PRI NT is POKE. POKE places a numbe r 
into a memor), location . Its fo rmat is POKE A,B. 
A is the memor), location, and B is the va lue to be 
placed there, ze ro to 255. Some spots in memor), 
can controllnpu tlOutput ch ips, such as the Video 
Inte rface Chip inside ohhe VIC. Location 36879 
is the control register for background and bo rder 
colo rs. To get each combination , )'ou place a 
number from zero to 255 into 36879, as previousl), 
mentioned . For an )' particular combination , )'ou 
can look up the colors in the table at the end of this 
article (Table 2). There is an easier wa)', however, 
a t least from a programming sta ndpoin t. 

An Easler Way 
The DEF FN command allows the programmer to 
d es ign his own function. The VI C has,fo rexample, 
the standard INT function. INT(X) wlil give )'ou 
the whole-number val ue of the argument X b), 
dropping the fractional portion. It does not round 
X. To provide a rounding-up fun ction , we can li se 
the DEF FN command. To round dollar and cents 
amo unts , the state ment DEF FNR(V) = I NT 
(V* I 00 + .5)/ I 00 is executed at the sta rt or the 
program. After that, FN R(X) will give )'ou the 
rounded version o f X I or any value III parentheses. 
PRI NT FN R(3. 14 15927) will relllrn 3. 14 , whil e 
PRI IT FNR(500.076) will g ive 500.08 The R afte r 
the FN is a label to remind )'ou what the fun ction 
does. He re R stands for Round. These labels ha ve 
th e same fonnat as numerica l variable nam es. 

What we walllLO do is to devise a formula 
which wi ll give us the right numbe r from the table 
for each color, one to sixteen. vVc will g"1\IC the 
background color from one to sixteen through the 
FN rOlltin e, and it wi ll g ive LI S the Ilumber read y 

for POKEing. To get an )' background co lor from 
an)' of the sixteen poss ible co lors,just multip l), the 
color number b), 16 and then subtract eig ht. We 
can code this as DEF FNC(V) = V* 16-8. Re me mber , 
V is just a dumm ), variable used to define the rela
tio nship of the argument (what we give the routine) 
in the formula. Nex t we use a li ll ie shorthand. The 
number 36879 (the color control) is a li tt le hard to 
remember, a nd it does not look much di ffe re nt 
than any other me mo ry localion. \,Vc will make il 
easie r to remenlber (make il Uln emoNic) by mak in g 
it a va riable, SCREEN = 36879. Now we can call 
forth any o f o ur sixleen co lors wilh the Sla lement: 
PO KE SC REE N, F IC (co lor), whe re color is the 
number from one to sixteen. T his almost looks like 
a real g raphics command . 

Adding Border Colors 
What about the borde r co lors? In add itio ll to th e 
bac kground , )'ou can have eight borde r co lors, 
numbered from zero to seven. T his is one less than 
the corresponding numbe r on the color ke),s 
(CTRL-6 wou ld be 5). J ow just take th is numbe r 
and add it to the numbe r that yo u POK E into 
SCREEN. Now wejust use: PO KE SCREEN , 
FNC(color) + border, whe re bonl,'r is the border 
color, ze ro to seven. I f yo u don't use borde r co lors, 
or don ' t add a n), thing to FNC(co lor). the n the 
bo rde r will be blac k. 

Re member that if the background is the sa me 
color as the text, the cursor will become invisible. If 
)'ou need to , set th ings straight with POKE 368 79,27 
or hold down RUN/STOP and press RESTORE 
to reset. 

The little program at the elld of this a rticle 
de monstrates what I've been talking about by 
disp la),i ng all the combinations of sc reen a nd border 
colors. It's simple to fi gure out so look it over. and 
get to wo rk on your ViCtorious a pplicatiolls! 

Table I. Screen/Border Colors 

5uccn 

I Black 
2 White 
3 Red 
4 Cyan 
5 Pu.-ple 
6 G.-cen 
7 Blue 
8 Yellow 
9 O.-ange 
10 Light Orange 
II Pink 
12 Lighl Cyan 
13 Light Pu.-ple 
14 Light G.-een 
15 Light Blue 
16 Light Yellow 

Border 

0 Black 
I White 
2 Red 
3 Cyan 
4 Pu.-ple 
5 G.-ee n 
6 Blue 
7 Yellow 
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100

110

120

130

140

150

160

170

180

190

200

210

220

230
1 A n

240

REM * ANOTHER RAINBOW *

DEF FNC(V)=V*16-8

SCREEN=36879

FOR BK=1 TO 16

PRINT "{CLEAR}{WHT}"j

IF BK>1 THEN PRINT "{BLK}";

PRINT "SCREEN";BK

FOR BD=0 TO 7

POKE SCREEN,FNC(BK)+BD

PRINT,"BORDER";BD

FOR W-l TO 500:NEXT W

NEXT BD

NEXT BK

POKE SCREEN,27

END

COMPUTE!

Table 2. POKE

BACKGROUND

1:

2:

3:

4:

5:

6:

7:

8:

9:

10:

11:

12:

13:

14:

15:

16:

m m

0

8

24

40

56

72

88

104

120

136

152

168

184

200

216

232

248

MM

Values

#

1

9

25

41

57

73

89

105

121

137

153

169

185

201

217

233

249

. A

2

10

26

42

58

74

90

106

122

138

154

170

186

202

218

234

250

L.

BORDER

3

11

27

43

59

75

91

107

123

139

155

171

187

203

219

235

251

4

12

28

44

60

76

92

108

124

140

156

172

188

204

220

236

252

■ MM

5

13

29

45

61

77

93

109

125

141

157

173

189

205

221

237

253

fc.

6

14

30

46

62

78

94

110

126

142

158

174

190

206

222

238

254

181

7

15

31

47

63

79

95

111

127

143

159

175

191

207

223

239

255

©

Page Zero
Jim Butterfield

Toronto, Canada

Editor's Note: Next month we'll have a VIC zero page map andJim's comments on the VIG's memory. — RTM

0100-103E

0100-01FF

0200-0258

0259-0262

0263-026C

026D-0276

0277-0280

0285
0286

0287
0288

0289
028A

028B

028C

028D

028E

028F-0290

0291
0292

0293
0294

256-318

256-51 1
512-600

601-610

611-620

621-630

631-640

645
646

647
648

649
650

651
652

653
654

655-656

657
658

659
660

Tape error log

Processor stack area

Basic input buffer

Logical file table

Device # table

Sec Adds table

Keybd buffer

Serial bus timeout flag

Current color code

Color under cursor

Screen memory page

Max size of keybd buffer

Repeat all keys

Repeat speed counter

Repeat delay counter

Keyboard Shift/Control flag

Last shift pattern

Keyboard table settup pointer

Keymode (Kattacanna)
0=scroll enable

VIC chip control

VIC chip command
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HHl REM * ANOTHER RAINBOW * Table 2. POKE Values 
1 1 0 DEF FNC(V)=V*16-8 BACKGROUND # BORDER 
1 20 SCREEN = 36879 
1 30 FOR B£<= 1 TO 16 0 1 2 3 4 5 6 7 

140 " {CLEAR} {WHT} "; - - ---------- - ---- - ------------

150 
1 60 
1 70 
1 80 
190 
200 
2 1 0 
220 
230 
240 

PRINT 
1 : 8 9 10 11 12 13 

IF BK) l T HEN PRIN T " {BLK} " ; 2 : 24 25 26 27 28 29 
PRINT " SCREEN";BK 3 : 40 41 42 43 44 45 
FOR BD= 0 TO 7 4 : 56 57 58 59 60 61 
POKE SCREEN,FNC(BK)+BD 5 : 72 73 74 75 76 77 
PRINT, " BORDER " ;BD 6 : 88 89 90 91 92 9 3 
FOR W=l TO 500 : NEXT W 7 : 1 04 1 05 106 107 108 109 

NEXT BD 8 : 120 121 1 22 123 124 125 
9 : 1 36 137 138 139 1.40 141 NEXT BK 

10 : 152 153 154 15 5 156 157 
POKE SCREEN,27 11 : 168 1 69 170 171 172 17 3 
END 1 2 : 184 185 186 187 188 189 

13 : 200 201 202 203 204 205 
14 : 216 217 218 219 220 22 1 
15: 232 233 234 23 5 236 237 
16 : 248 249 250 25 1 252 253 

VIC Memory Map Above 
Page Zero 

Jim Butterfield 
Toronto, Canada 

14 
30 
46 
62 
78 
94 

110 
126 
142 
158 
174 
190 
206 
222 
2 38 
2 54 

Editor's Nule: Next monlh. we'll have a \lIC zero page ma.p a.ndf im's cOII/'III.mls on the \l1C's IIwmOly. - RTM 

0100- 103E 
0100- 01 FF 
0200-0258 
0259 - 0262 
0263 - 026 C 
026 0- 0276 
0277 - 0280 
0285 
0286 
028 7 
0288 
0289 
028A 
028B 
028C 
0280 
028 E 
028F-0290 
029 1 
0292 
0293 
029 4 

256 - 318 
256-511 
512- 600 
601 - 610 
611-620 
621 - 630 
631 - 640 
645 
646 
647 
648 
649 
650 
65 1 
652 
653 
654 
655 - 656 
65 7 
658 
659 
660 

Tape e r ro r l og 
Processor stack area 
Bas i c input buffer 
Log i cal f il e tabl e 
Dev i ce II table 
Sec Adds tabl e 
Keybd buffer 
Ser i al bu s timeou t flag 
Current color code 
Col or unde r c ursor 
Screen memory pa ge 
Max s i ze of keybd bu ffer 
Repeat al l keys 
Repea t speed coun t er 
Repea t delay counter 
Keyboard Shi ft/Cont r ol flag 
Las t shift patte r n 
Keyboard table settup po i nter 
Keymode (Kattacanna) 
O=sc r oll enabl e 
VI C ch i p co ntro l 
VI C c hi p command 

1 5 
31 
47 
63 
79 
95 

111 
127 
143 
159 
175 
191 
207 
2 23 
239 
255 

© 



0295-0296

0297
0298

0299-029A

029B

029C

029D

029E

029F-02A0

0300-0301

0302-0303

0304-0305

0306-0307
0308-0309

O30A-O3OB

0314-0315

0316-0317
0318-0319
O31A-O31B

O31C-O31D

O31E-O31F

0320-0321

0322-0323

0324-0325

0326-0327
0328-0329
032A-032B

032C-032D

032E-032F

0330-0331

0332-0333
O33C-O3FB

0400-OFFF

1000-1FFF

2000-7FFF

8000-8FFF

9OOO-9OOF

9110-912F

9400-95FF

960O-97FF

A000-BFFF

COOO-FFFF

661-662

663
664

665

667
668

669
670

671-672

768-769
770-771

772-77 3
774-775

776-777

778-779
788-789

790-791

792-793
794-795

796-797

798-799
800-801

802-803
804-805
806-807

808-809
810-81 1

812-813
814-815
816-817
818-819
828-1019
1024-4095

4096-8191
8192-32767

32768-36863
36864-36879

37136-37167

37888-38399
38400-3391 1
40960-49151
49152-65535
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Bit timing

RS-232 status

# bits to send

RS-232 speed/code

RS232 receive pointer

RS232 input pointer

RS232 transmit pointer

RS232 output pointer

IRQ save during tape 1/0

Error message link

Basic warm start link

Crunch Basic tokens link

Print tokens link

Start new Basic code link

January. 1982. Issue 20

Get arithmetic element link

Hardware interrupt vector

Break interrupt vector

NMI interrupt vector

OPEN vector

CLOSE vector

Set-input vector

Set-output vector

Restore 1/0 vector

INPUT vector

Output vector

Test-STOP vector

GET vector

Abort I/O vector

USR vector

LOAD link

SAVE link

Cassette buffer

3K RAM expansion area

Normal Basic memory

Memory expansion area

Character bit maps

Video Interface Chip

6522 Interface Chips

(EABF)

(FED2)

(FEAD)

CF40A)

(F34A)

CF2C7)
CF3O9)

(F3F3)
(F20E)

(F27A)

CF770)

(F1F5)
CF3EF)

(FED2)

Alternate Colour Nybble area

Main Colour Nybble area

Plug-in ROM area

ROM: Basic and Operating !System

Dealers - Reserve your copies of

COMPUTED first Atari and PET/CBM books

today Call 919-275-9809 for ordering information
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0295-0296 
0297 
0298 
0299-029A 
029B 
029C 
029D 
029E 
029F-02AO 
0300-0301 
0302-0303 
0304-0305 
0306-0307 
0308-0309 
030A-030B 
03 14-0315 
0316-0317 
0318-0319 
031A-031B 
031C-031D 
031 E- 031F 
0320- 0321 
0322-0323 
0324-0325 
0326-0327 
0328 - 0329 
032A- 032B 
032C-032D 
032E-032F 
0330-0331 
0332-0333 
033C- 03FB 
0400- 0FFF 
1000-1FFF 
2000-7FFF 
8000- 8FFF 
9000-900F 
9110 - 912F 
9400-95FF 
9600-97FF 
AOOO-BFFF 
COOO -FFFF 

66 1-662 
663 
664 
665 
667 
668 
669 
670 
671 - 672 
768-769 
770-771 
772 -77 3 
774 -775 
776-777 
778-779 
788-789 
790-791 
792-793 
794 - 795 
796-797 
798-799 
800-801 
80 2-803 
804-805 
806-807 
808-809 
810-811 
81 2- 813 
814-815 
816 - 817 
818 - 819 
828 -1 0 19 

1024-4095 
4096-8191 
8192 - 32767 

32768- 36 86 3 
368Q4 - 36879 
37136-37167 
37888 - 38399 
38400-3tl911 
40960-49 151 
4915 2- 65535 

COM PlITt! 

Bit timing 
RS-232 status 
/I bits to send 
RS-232 speed/code 
RS232 receive pointer 
RS232 input pointer 
RS232 transmit pointer 
RS232 output pointer 
IRQ save during tape I/O 
Error message link 
Basic warm start link 
Crunch Basic tokens link 
Print tokens link 
Start new Basic code link 

January. 1Q82.lssue 20 

Get arithmetic element link 
Hardware interrupt vector (EABF ) 
Break interrupt vector (FED 2) 
NMI interrupt vector (FEAD ) 
OPEN vector (F40 A) 
CLOSE vector (F34A ) 
Set-in put vector (F2C7 ) 
Set - output vector (F3 09 ) 
Restore I/O vector (F3F 3) 
INPUT vector (F20E ) 
Output vector (F27 A) 
Test-STOP vector (F770 ) 
GET vector (F1F 5) 
Abort I / O vector (F3EF ) 
USR vector (FED 2) 
LOAD link 
SAVE link 
Cassette buffer 
3K RAM expansion area 
Normal Basic memory 
Memory expansion area 
Character bit maps 
Video Interface Chip 
6522 Interface Chips 
Alternate Col our Nybble area 
Main Colour Nybble area 
Plug-in ROM a r ea 
ROM: Basic and Operating System 

Dealers - Reserve your copies of 
COMPUTE!'s fi rst Ata ri and PET/CBM books 

today. Call 919-275-9809 for ordering information. 
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VIC usage: The 6560 V. I. Chip VIC Usage; The 6522 B

S9000

J9OO1

S9Q02

J9003

(9004

19005

19006

59007

19008

S9009

S900A

S900B

1900C

1900D

1900E

S900F

Inter

lace (01 Lett Margin i = 5)

Top Margin ( = 25)

Sc. Adds

M

bO

# Columns

#Rows [

(=22)

23) Double

Char

Raster Value In: 6S-bi

Screen Address

b13-b10

Ught Pen

(option)

Potentiometer

Sense (option)

Character Address

b13-b10

Horizontal

Vertical

X

Y

A Voice 1

A Voice 2

A Voice 3

, Noise

Multi-Colour Mode

1 = 0)

Screen Background

Sound Amplitude

Fore/Back

-Ground

Frame

Color

£2 «-
36866 J9121

36867 S9122

3686S "123
36869 J9124

36870 S912S

36S72 $9126

36872 S9127
36874 $9128

Z£ »'»
36876 S912A
36877 5912B

36878 S912C

36879 S912D

S912E

5912F

RS232in |

Joy 3;

•Tapej

■ out ;

Keyboard Row Select

Keyboard Row Input

DDRBffor S9120)

DORA (for S9121J

Tl -L Cassette tape read;

Tl -H Keyboard (interrupt)

Tl Latch timing

Tl Latch

T2-H Cassette RfW timing

Shift Register (unused)

Tl Control T2C

Serial bus out

IRQ: T2

SR Control PBLE

Clock line out

CA1:

Tape

PALE

CA1

Contl

unused— see S9121

37152

37153

37154

37155

37156

37157

37158

37159

37160

37161

37162

37163

37164

37165

37166

37167

Values, where shown, are the normal default VIC values.

Light Pen and Potentiometer are Implemented In hardware but not used

In ROM programs.

VIC Usage: The 6522-A

191 10

19111

J9112

59113

S9114

J9115

19116

J9117

19118

19119

S911A

191 IB

S911C

191 ID

S9I1E

»911F

RS-232 or Parallel User Port

unused — see 191 IF

DDRB (for $9110)

DDRAffor 1911FJ

Tl -L RS-232 Send speed;

Tl -H Tape write timing

Tt Latch

Tl Latch

T2-L RS-232

T2-H Input timing
—

Shift Register (not used)

Tl Control T2C

RS-232 Send

NMI:

ATN

out

Tl

Tape

sens

T2

SR Control

Cbi

cont

CB1:

RS-232

IN

PBLE

Tape motor

Joystick

Bum 0 1 2

CAli
RSTH

butn

In;

Serl

PALE

CAI

cont

In:

Clok

37136

37137

37138

37139

37140

37141

37142

37143

37144

37145

37146

37147

37148

37149

37150

37151

ZAP!!
DubScroggin

Ft. Walton Beach, FL

"Zap!!" is an exciting and challenging VIC-20

game program that is designed for up to six players

and up to five rounds per player. Each player may

select from any of five skill levels and may change

levels each round, if desired. Using keyboard

controls, players maneuver a block around the

screen and through a field of randomly placed and

color coded graphic figures. The object is to run

over and erase as many of these figures as possible

in two minutes, but also to avoid running into

asterisks and being zapped. After the player block

is moved it cannot be stopped, but the direction of

movement may be changed. The higher the skill

level, the faster the block moves and the more

asterisks there are. The number of scoring figures

is increased also so that a higher score is possible too.

The figures on the screen count differently

toward the score. If a player is "zapped," he retains

his score, but his time is over. Players may run off
the screen, but may strike a hidden asterisk if they
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VIC usage: The 6560 V. I. Chip 

59000 
19001 

S9002 
S9003 

S9004 
S9005 

S9OO6 

S9007 
S9008 

S9009 
S900A 
S900B 
1900C 
1900D 
S900E 

1900F 

Inter-
lace (0) Lett Margin 1='1 

Top Margin 1 2., 
Sc.Adds 
b' # Columns 1= 221 

bO N Row> 1- 231 I~~uble "a, 
Raster Value In: 68-bt 

Screen Address Character Address 
b13·bIO b13-bl0 

Ught Pen Horizontal 
-

(optlonl Vertica l 
Potentiometer X 

-
Sense (optlonl Y 

"- Voice I 
Voice 2 
Voice 3 
Noise 

Multl·Colour Mode Sound Amplitude 

1=0, 
Screen Background Fo,·m." l Frame 

·Ground Color 

Values. where shown, are the normal default VIC values. 

36864 

36865 

36866 

36867 

36868 
3 .... 

36870 

36872 
36872 

36874 
36874 
36875 
36876 
36877 
36878 

36879 

Light Pen and Potentiometer are Implemented In hardware but not used 
In ROM programs. 

VIC Usage: The 6522·A 

S9110 

1911' 

S9112 
S9113 
S9114 

19115 

S9116 

S9117 
S9118 

S9119 
1911A 
S911B 
S911C 

S911D 

S911E 

S911F 

R$·232 or Parallel User Port 
unused see S911F 

DDRB (for S9110) 
DDRA Ifor S911 FI 

T1 ·L r- R$·232 Send speed; 

~.H Tape write timing 

~ W.tch 

T1 W.tch 
T2·L 

r-
RS ·232 

T2·H Input timing 
ShIft Register fnot usedl 
TI Control I T2C SR Control 
RS·232 Send Cbl Tape motor 

cont 

CBI: 
NMI: T1 T2 RS·232 

IN 

ATN T.". JoystIck .... . 
out sens .ut" 0 I 2 

I PBLE 

CAl: 
RSTR 
bortn 

In; 
Serl 

-
-

-

-

PAle 
CAl 
cont 

In: 
Clok 

37136 
37137 
37138 

37139 
37140 

37141 

37142 

37143 
37144 

37145 
37146 
37147 
37148 

37149 

37150 

37151 

VIC Usage; The 6522·8 

RS232in . :Tape: 

$9120 J~3' · . : out· 

- . - . Keyboard Row Select· - - -

$9121 Keyboard Row Input 

$9122 DDRB Ifor $9120) 

$9123 DORA Ifor $9121 J 
59124 TI ·L Cassette tape read ; - -
$9125 

$9126 

T1·H Keyboard flnterrupt) 

r-T1 Latch 
-

timing 
r- -

59121 T1 Latch 

$9128 

$9129 

T2-L Serial Bus timeout; -r- T2. H Cassette RIW timing 

$912A Shift Register (unused) 

$9128 T1 Control T2C SR ControljPB~ PALE 
$912C Serial bus out J CIOCk line out CAl 

Conti 

$9120 

$912E 
lRaj T1 I · leAl: · T2 . Tap • : . 

$912F unused see 59121 

'ZAP!! 
Dub Scroggin 
Ft. Walton Beach, FL 

37152 

37153 

37154 

37155 

37156 

37157 

31158 

37159 

37160 

37161 

37162 

37163 

37164 

37165 

37166 

37161 

"Zap !!" is an exciting and chall enging V IC-20 
game program that is des igned for up LO six players 
and up LO five rounds per player. Each playe r may 
select from any of fi ve skill levels and may change 
levels each round , if des ired. Us ing keyboard 
controls, players maneuver a block aro und the 
screen and through a fi eld o f randomly placed and 
color coded graphic figures. T he obj ect is LO run 
over and erase as man y of these figures as possible 
in two minutes , but a lso to avoid running into 
aste risks and being zapped . After the player block 
is moved it cannot be SLO pped , but the direction o f 
movement may be changed. The highe r the skill 
level, the faste r the block moves and the more 
aste risks there a re. T he number of scoring figures 
is increased also so that a higher score is possible too. 

The figures on the screen count differently 
towa rd the SCO re, I r a player is "zapped ," he reta ins 
his sco re, but hi s time is over. Playe rs may run o ff 
the screen, but may strike a hidden asteri sk if they 
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do so. A vertical wraparound feature prevents

players from wandering too far off the screen. A

variety of colors, graphics, and sound effects add

excitement to the program.

As with most computer games, proficiency

at Zap! will lake some practice and a lot of

concentration.

The player block is moved around the screen

by the computer PEEKing at the keyboard to de

termine the value of the last control key pressed. A

direction factor is then assigned to the variable DR

(steps 590-620). When moving left, DR is -1, right

is 1, up is -22 and down is 22. This factor is then

added to the position of the block (B) (step 650).

The old block is then erased by POKEing it to 32

(blank) and a new one is placed in position (step

570). This all happens so quickly that the illusion

of motion is created.

Scoring and zaps are determined by PEEKs at

the block's position to see if any other figure is

there (steps 670-720). Depending on the figure

found at "PEEK (B)", a score is assigned and the

loop continues, or if the figure is an asterisk, a

"Zap!!" routine is initiated and the round ends.

In each pass through the loop (steps 550-780),

several things happen or are checked for. The

elapsed time is printed and there is a check to see if

the time is up. If so, the loop is terminated and the

round ends. A block is POKEd into position B.

Steps 580 and 585 provide the vertical wraparound

effect. A check is made for direction change input

from the keyboard. A tone is sounded based on the

current direction of movement. The old position

of the block is erased and a new position is calcu

lated. A check is made to see if any figures have

been struck. If so, they are either scored or, in the

case of an asterisk, the loop is terminated. After a

new total score is calculated and displayed, the

loop begins again.

Steps 640 and 760 arc time delay steps to slow

the block's motion and to increase speed as the skill

level increases. If a faster or slower movement is

desired, these steps may be altered.

A number of REMarks have been included in

the program listing as an aid to understanding it,

but I recommend that they not be typed in on your

computer. This program uses all but about 250

bytes of standard VIC-20 memory and including

all the remarks may result in an "out of memory"

error

Good luck and I hope you enjoy the game.

10 PRINT"{CLEAR}"

20 DIM PL(6),R(5)
3 0 FORY=1TO5:FORX=1TO6:Z{X,Y)=0:NEXTX:NE

XTY

40 C=30720:TB=0:TS=0

50 POKE36879,239

60 CP=0:GOTO810

70 PRINTTAB(3)"{06 D0WN}BY DUB SCROGGIN"

80 REM-404 WOODR0W ST.,FT. WALTON BEACH,

FL 32548

90 CP=1

100 FORT=1TO2000:NEXTT

110 PRINT"{CLEAR}"

120 PRINTTAB(5)"JdOWN}DIRECTIONS"
130 PRINTTAB(5)"7777777777"

140 PRINT"{D0WN}Y0U WILL HAVE 2 MIN.":PRI

NT"T0 GET YOUR BEST SCORE"

150 PRINT"{YEL}MOVEMENT:":PRINT"{DOWN}CRS

R DN=LEFT":PRINT"CRSR RT=RIGHT":

PRINT"F5=UP"

160 PRINT"F7=D0WN":PRINT"{HOME}{04 DOWN}"

170 PRINTTAB(14)"{03 DOWN}{WHT}SCORING:"

180 PRINTTAB(14)"{BLK}W=1"

190 PRINTTAB(14)"{CYN}Q=2"

{YEL}Z=3M

{RED}S=5"

{WHT}A=10"

200 PRINTTAB(14)

210 PRINTTABC14)

PRINTTAB(14)220

230 PRINT"{DOWNjYOU ARE: {BLU}{REV} {OFF}
rr

240 PRINT"{DOWNjDON'T HIT A {PUR}*{BLU} 0

R":PRINT"YOU WILL GET {PURjZAPPE

D."

250 PRINT"{WHT}{DOWN}PRESS ANY KEY TO STA

RT"

260 GETA$:IFA$=""THEN260

270 PRINT"{CLEAR}{WHT}H0W MANY ROUNDS (1-

5)"

28 0 INPUTRN:IFRN<10RRN>5THENPRINT"HUH?M:G

OTO270

290 PRINT"{DOWN}HOW MANY PLAYERS":PRINT"(

1-6)";

3 00 INPUTPN:IFPN<1ORPN>6THENPRINT"HUH?":G

OTO290

310 FORR=1TORN

320 FORP=1TOPN:PRINT"{BLU}{DOWNjPLAYER #"

;P
330 PRINT"{D0WN}WHAT SKILL LEVEL?"

340 PRINT"PRESS 0,1,2,3 OR 4";

3 50 INPUT S

360 IFS>4 ORS<0THENPRINT"HUH?":GOTO340

370 PRINT"{CLEAR}{BLU}{REVjSCORE TO BEAT:

";TB:PRINT"{REV}SKILL LEVEL:";SL

380 PRINT"{REV}PLAYER #";PB

390 FORT=1TO2000:NEXTT:PRINT"{CLEAR}"

400 DEF FN A(L)=INT(RND(1)* L )+7702

410 FORF=1TO40-2*S:D=FNA(483)

420 POKED,87:POKED+C,0:NEXTF

430 FORF=1TO25:D=FNA(483)

440 POKED,81:POKED+C,3:NEXTF

450 FORF=1TO10+4*S:D=FNA(505)

460 POKED,42:POKED+C,4:NEXTF

470 FORF=1TO19:D=FNA(483)

480 POKED,90:POKED+C,7:NEXTF

490 FORF=1TO14:D=FNA(483)

500 POKED,83:POKED+C,2:NEXTF

510 FORF=1TO9+S:D=FNA(505)
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do so. A ve rtica l wraparound feature prevents 
playe rs fro m wandering LOO far off the screen. A 
va ri ety o f colo rs, graphics, and sound effects add 
excitement LO the program. 

As with most compu te r garnes, profic iency 
at Zap! will take some practice and a lot of 
concentration . 

The player block is moved around the screen 
by the computer PEEKing at the keyboa rd LO de
te rmine the va lue of the last control key pressed. A 
direction factor is then assigned to the va riable DR 
(steps 590-620). When moving le ft, DR is - I, right 
is I, up is -22 and down is 22. This factor is then 
added LO the positio n o f the block (B) (step 650). 
T he old block is then e rased by POKEing it LO 32 
(blank) and a new o ne is placed in position (step 
570). This a ll happens so quickly that the illusion 
o f motion is crea ted. 

Scoring and za ps are determined by PEEKs at 
the block's pos ition LO see if any othe r figure is 
there (steps 670-720). Depending on the figure 
found at " PEEK (B)", a sco re is assigned and the 
loop continues , or if the figure is an asterisk, a 
"Zap!! " ro utine is inil.i ated and the rollnd ends. 

In each pass th roug h the loop (steps 550-780), 
several things happen or a re checked for. The 
elapsed time is prin ted and there is a check to see if 
the time is up . If so, the loop is term inated and the 
round ends. A block is POKEd into position B. 
Steps 580 and 585 provide the vertical wrapa round 
effect. A check is made for direction change input 
from the keyboard . A LO ne is sounded based on the 
current directi on of movement. The old position 
of the block is e rased and a new position is ca ieu
lated. A check is made LO see if any figures have 
been struck. I f so, they a re either sCOl-ed or, in the 
case of an asterisk, the loop is terminated. After a 
new LOta l score is ca ieulated and d isplayed, the 
loop begins aga in . 

Steps 640 and 760 are time delay steps LO slow 
the block's motion and to increase speed as the ski ll 
level increases. I r a fas le r or slower Inovemenl is 
desired , these steps may be altered. 

A num ber of REMarks have been included in 
the program listing as an aid LO understanding it, 
bu t I recommend that they not be typed in on YOllr 
computer. T his program uses all but abollt 250 
bytes o f standard V IC-20 memory and including 
all the remarks may res ult in an "Olll of me mo ry" 
errOr. 

Good luck and 1 hope you enjoy the game. 

10 PRINT" {CLEAR}" 
20 DIM PL(6) ,R(5 ) 
30 FORY=1T05:FORX=1T06:Z(X,Y)=0:NEXTX:NE 

XTY 

40 C=3 0720:TB=0 :TS=0 
50 POKE36879,239 
60 CP=0:GOT0810 
70 PRINTTAB(3)"{06 DOWN}BY DUB SCROGG IN" 

80 REM-404 WOODROW ST .,FT. WALTON BEACH , 
FL 32548 

90 CP=1 
100 FORT=1T02000 : NEXTT 
110 PRINT"{CLEAR}" 
120 PRINTTAB(5)"{DOWN}DIRECTIONS" 
130 PRINTTAB(5)"7777777777" 
140 PRINT"{DOWN}Y OU WILL HAVE 2 MIN _":PRI 

NT"TO GET YOUR BEST SCORE " 
150 PRINT"{YEL}MOVEMENT:":PRINT" {DOWN}CRS 

R DN=LEFT":P RINT " CRSR RT=RIGHT": 
PRINT" FS= UP" 

1 60 PRINT"F7=DOWN":PRINT"(HOME}{ 04 DOWN}" 

17 0 PRINTTAB(14) " {03 DOWN} {WHT}SCO RING :" 
180 PRINTTAB(14) " {BLK}W=1" 
190 PRINTTAB(14) " {CYN}ij=2 " 
200 PRINTTAB(14) "{YEL}i=3" 
210 PRINTTAB(14)"{RED}i=5" 
220 PR I NTTAB(14)"(WHT}X=10" 
230 PRI NT " {DOWN}YOU ARE: {BLU} {REV} {O FF} 

" 
240 PRINT"(DOWN}DON'T HIT A {PUR}*{BLU} 0 

R" : PRINT " YOU WILL GE T {PUR}ZAPPE 
D. " 

250 PRI NT" (WHT} (DOWN}PRESS ANY KEY TO STA 
RT" 

260 GETA$:IFA$= "" THEN260 
270 PRINT"{CLEAR} (WHT} HOW MANY RO UN DS ( I

S) II 

280 INPUTRN:IFRN C10RRN >5THENPRINT"HUH?" : G 
OT0270 

290 PRINT" {DOWN} HOW MANY PLAYERS " :PRINT"( 
1-6) 11; 

300 INPUTPN : IFPNCI0RPN >6THENPRINT"HUH?":G 
OT0290 

310 FORR= 1 TORN 
320 FORP=I TOPN:PRINT " {BLU} (OOWN}PLAYER #" 

; P 
330 PRINT" {DOWN}W HAT SKIL L LEVEL? " 
340 PRINT"PRESS 0 , 1 , 2 , 3 OR 4"; 
350 INPUT S 
360 IFS>4 ORSC0T HENPRINT "HUH?":G OT0340 
370 PRINT " {CLEAR } (BLU}(REV}SCORE TO BEAT: 

";TB: PRINT " (REV}SKIL L LEV EL:" ;SL 

380 PRINT"(REV}PLAYER # ";PB 
390 FORT=IT02000:NEXTT:PRINT"(CLEAR } " 
400 DEF FN A(L) =I NT(RND(I)* L )+7702 
410 FORF=IT040 - 2*S : D=FNA(483) 
4 20 POKED , 8 7: POKED+C , 0 : NEXTF 
430 FORF=IT025 :D=FNA(483) 
440 POKED , 81:POKED+C , 3:NEXTF 
450 FORF=ITOI0+4*S:O=FNA(505) 
460 POKED ,42:POKED+C , 4 :NEXTF 
470 FOR F=1T0 19 :D=FNA(483) 
480 POKED,90 : POKED+C , 7:NEXTF 
490 FORF=IT014:D=FNA(483) 
500 POKED , 83:POKED+C , 2:NEXTF 
510 FORF= IT09+S : D=FNA(505) 



PET BITES VIC!
VIC/PET programmers: How would you like to be able to connect all of your PET peripherals, through your PET. to your VIC? Print

VIC programs, save or load on disk, or use a VIC joystick on the PET. Basic programs can call HESCOM subroutines to transfer any

amount of memory in either direction between two VICs, two PETs. or a PET and a VIC.

For example. a3.5K Basic program can be transferred in half a second! Or, you could use an existing PET disassembler to look at

the VIC ROMs by simply changing the input routine to get single bytes via HESCOM. Similarly, three-voice VIC sound can be used

by PET programs. Full handshaking ensures reliability in block transfers; another mode allows real-time sampling of the user port

for applications like two-machine games! includes 5' cable, machine language software for PET and VIC, demo program, and

documentation. (VIC or 8K PET) $49.95

Now also for the 8K VIC

HESEDIT: change 22 lines of data by merely over

typing and insert, delete, and even duplicate lines-

all at once! Scroll forwards or backwards by any

amount— it's also easy to edit files bigger than your

memory. Why code a program to maintain each file?

Use HESEDIT for mailing lists, notes or prepare

assembler source for HESBAL All keys repeat. FAST -

written in BASIC and assembler. $12.95

6502 ASSEMBLER PACKAGE: HESBAL, a full-featured

assembler with over 1200 bytes free (8K) & HESEDIT;

for less than $25! HESBAL is THE best 8K assembler

available: it uses only 1 tape or disk, yet includes

variable symbol sizes, pseudo-opcodes, over 25 error

messages and more than 70 pages of documentation.

$23.95

Human €najneered Software

3748 inglewood Blvd. Room 11
Los Rngeles, California 90066

NEW RELEASES
HESCOUNT by Jerry Bailey. A totally new concept in

debugging! Machine language monitor aids debugging of any

Basic program by counting the number of times each line is

executed. Pinpoints bottlenecks to help you improve run

times up to 50%. Shows code that was never executed, and

lets you verify that loops and conditional statements are

working as expected. {VIC or 8K PET) $23.95

HESLISTER 2.0 by Cy Shuster. Now 35% faster, reveals

program structure by untangling complicated Basic lines and

indenting IF, FOR..NEXT statements, etc. Inputs from disk;

outputs to screen or printer.(8K PET) $15.95 (includes disk)

GUARANTEED to load or replaced FREE. Order from your

dealer or direct from us. Add $2 postage, Cal. res. - 6% sales

tax. Disk versions - add S3 (disk included).

24 HOUR ORDER LINE (M/C OR VISA)

(213) 396-7259

520 POKED,65:POKED+C,1:NEXTF
530 B=7932

540 TI$="000000"

5 50 PRINT"{HOME}TIME:";120-INT(TI/60) ;"{L
EFT} "

560 IFTI/60>=120THENGOTO930

570 POKEB,160:POKEB+C,6

580 IFB<7636THENB=8229+B-7635

585 IFB>8229THENB=7636+B-8230

590 IFPEEK(197)=31THENH=190:DR=-1:GOTO630

6 00 IFPEEK(197)=23THENH=200:DR=1:GOTO6 30
610 IFPEEK(197)=55THENH=210:DR=-22:GOTO63

0

6 20 IFPEEK(19 7)=63THENH=220:DR=22
630 POKE36878/15:P0KE36876,H
640 FORT=1TO30-5*S:NEXTT

650 POKEB,32:B=B+DR
660 SC=0

670 IFPEEK{B)=42THENGOTO790

680 IFPEEK(B)=87THENSC=1:GOTO740
690 IFPEEK(B)=81THENSC=2:GOTO740

700 IFPEEK(B)=90THENSC=3:GOTO740
710 IFPEEK(B)=83THENSC=5:GOTO740
7 20 IFPEEK(B)=65THENSC=10:GOTO74 0
730 GOTO760

740 TS=TS+SC

7 50 POKE36878/15:POKE368 76,160+PEEK(B)
760 FORT=1TO30-5*S:NEXTT
770 PRINT"{HOME}{DOWN}SC0RE=";TS
780 GOTO550

790 POKE36878,15

8 00 FORPI=1TO40:POKE368 76,180-PI:NEXTPI

810 PRINT"{PUR}{RIGHT}{06 DOWN}&&&& &&&& '
&&&& && &&"

820 PRINT"{RIGHT}&&&& &&&& &&&& ^& &£"

830 PRINT" {RIGHT} ^ £ £ ^ ^ _&& £<&"

840 PRINT" {RIGHT} £ &&&& &&SS S.S, ^&"

850 PRINT"{RIGHT} £ &&&& &&&& &^ ^&"

860 PRINT"{RIGHT}&&&& _& ^ ^"

870 PRINT"{RIGHT}&&&& &. & A i± &&{BLU

880 IFCP=0THEN70

890 POKE36878,0:POKE36876,0

9 00 FORT=1TO2000:NEXTT:PRINT"{CLEAR}"

910 PRINT"{WHT}{DOWN}{REVjYOU LASTED";INT
(TI/60)-3;M{LEFT} SECONDS{OFF}"

920 GOTO970

9 30 POKE36878,15:FORAC=1TO80:POKE36876,21
0-AC:NEXTAC

940 POKE36876/0:POKE36878,0
950 PRINT"{CLEAR}"

960 PRINT"{HOME}{04 DOWN} {BLU}{REV} T
IME IS UP "

970 PRINTTAB(6)"{DOWN}{REV}{WHT}SCORE=";T
S

980 Z(P,R)=Z(P,R-1)+TS

990 IFTS>TBTHENTB=TS;SL=S:PB=P

1000 PRINT"{DOWN}{BLK}ROUND #:";R;"{DOWN}'

1010 FORX=1TOPN

1020 PRINT"{YEL}PLAYER #";X;":";Z(X,R)
1030 NEXTX

104 0 TS=0:DR=0:H=0:PRINT"{DOWN}"
1050 NEXTP:NEXTR

1060 END (Q

PET BITES VIC! 
VIC/PET programmers: How would you like to be able locannect all of your PET peripherals, through your PET, toyour VIC? Print 
VIC programs, save or load on disk , or usea VIC joystick on the PET. Basic programs can call HESCOM subroutines to transfer any 
amount of memory in either direction between two Vies. two PETs. or a PET and a VIC. 
For example. a 3.5K Basic program can be transferred in half a second! Or. you could usean existing PET disassembler to look at 

the VIC ROMs by simply changing the input routine to get single bytes via HESCOM. Similarl y, three-voice VIC sound can be used 
by PET programs. Ful l handshaking ensures reliabi lity in block transfers; another mode allows real-time sampling of the user port 
for applications like two-machine games! Includes 5' cable, machine language software for PET and VIC, demo program, and 
documentation. (VIC or 8K PET) $49.95 

Now also for the BK VIC 
HESEDIT: change 22 lines 01 data by merely over
typing and insert , delete, and even duplicate lines
all at once! Scroll forwards or backwards by any 
amount - it's also easy to edit files bigger than your 
memory. Why code a program to maintain each file? 
Use HESEDIT for mailing lists , notes or prepare 
assembler source for HESBAL. All keys repeat. FAST -
written in BASIC and assembler. $12.95 
6502 A<:<:FMRI FR PACKAGE: HESBAL, a full-featu red 

. with over 1 200"'"'5'Y'fe~ free (8K) & HESED IT; 
fo r less ·than $25! HESBAL is THE best 8K assembler 
available: it uses on ly 1 tape or disk , y~t inc ludes 
variable symbol sizes, pseudo-opcodes, over 25 error 
messages and more than 70 pages of documentation. 

$23 .95 

I k 5 
Human Engineered Software 
3748 inglewood Blvd. Room 11 
Los Angeles, California 90066 

52~ POKED , 65:POKED+C , 1:NEXTF 
53~ B=7932 
54~ TI$ = "~~~~~~" 
55~ PRINT"{HOME}TIME:" ; 12~-INT(TI/6~) ; "{ L 

EFT} " 
56~ IFT I/6~> =1 2~THENGOT093~ 
57@ POK E B , 16~:POKEB+C,6 
58~ IFB(7636THENB=8229+B- 7635 
585 I FB>8229T HENB=7636+B- 823~ 

59~ I FPEEK(197)=31THENH=19~:DR=- 1 : GOT063~ 

6~~ IFPEEK(197)=23THENH=2~~:DR= 1:GOT063~ 
61~ IFPEEK( 1 97) = 55THENH= 21~:DR=- 22:GOT063 

~ 

62~ I FPEEK( 1 97)=63 THEN H= 22~:DR= 22 
63~ POKE36878 , 15:POKE36876,H 
64~ FORT=lT03~-5*S:NEXTT 
65~ POKEB,32 : B=B+DR 
66~ SC=~ 
67~ IFPEEK(B) = 42THENGOT079~ 
680 IFPEEK(B)=87THENSC= 1:GOT074~ 
69~ IFPEEK(B) =81T HENSC=2 : GOT074~ 
7~~ IFPEEK(B)=9~T HENSC=3:GOT074~ 
71~ I FPEEK(B)=83T HENSC=5:GOT0740 
72~ IFPEEK(B) = 65THENSC=10:GOT074~ 
73~ GOT076~ 
74 ~ TS=TS +SC 
75~ POKE36878 , 15:POKE36876 , 16~+PEEK(B) 
760 FORT=lT030- 5*S:NEXTT 
77~ PRINT"{HOME} {DOWN}SCORE= " ;TS 
78~ GOT0550 
790 POKE36878 , 15 
8~~ FORPI =IT040 : POKE36876 ,1 80- PI : NEX TPI 

NEW RELEASES 
HESCOUNT by Jerry Bailey. A totally new concept in 
debugging! Machine language monitor aids debugging of any 
Basic program by counting the number of times each l ine is 
execu ted. Pinpoints bottlenecks to help you improve run 
times up to 50%. Shows code that was never executed, and 
lets you verify that loops and conditional statements are 
work ing as expected. (VIC or BK PET) $23.95 

HESU STER 2.0 by Cy Shuster. Now 35% faster, reveals 
program structure by untangling complicated Basic lines and 
indenting IF, FOR. .NEXT sta tements. etc. Inputs from disk: 
ou tputs to screen or printer.(8K PET) $15.95 (i ncludes disk) 

GUARANTEED to load or replaced FREE. Order from your 
dealer or d irect from us. Add $2 postage, Cal. res . - 6% sales 
tax . Disk versions - add S3 (disk included) . 

24 HOUR ORDER LINE (M / C OR VISA) 

(213) 398-7259 

81~ PRINT"{PUR}{RIGHT}{06 DOWN }&& && &&&& -
&&&& && &&" ---- ----

82~ PRINT"[RIGHT}&&&& &&&& &&&& && && " 
8 3~ PRINT " {RIG HT}----& & & & & && &&" 
840 PRINT" {RIGHT} & &&&& &&&& && && " 
85~ PR I NT " {R I GHT} &- &&&& &&&& && && " 
86~ PRINT" {RIGHT} &'&&& && ~ -- --
87~ PRINT" {RIGHT} &&&& '& & & && &&{BLU 

}" -----
88~ IFCP=0THEN7~ 
89~ POKE36878 , 0:POKE36876,0 
9~~ FORT=lT02000:NEXTT:PRINT " {CLEAR}" 
910 PRINT " {WHT} (DOWN) (REV}YOU LASTED";I NT 

(TI/60) - 3 ;" (LEFT) SECONDS(OFF}" 
920 GOT0970 
93~ POKE36878 , 15:FORAC=IT08~:POKE36876 , 21 

~-AC:NEXTAC 

94~ POKE36876,~:POKE36878 , ~ 
95~ PRINT"{CLEAR}" 
96~ PRINT"(HOMEI!~4 DOWN} (BLUI!REV} • . •• T 

IME IS UP .•.• " 
97~ PRINTTAB(6)"(DOWN} (REV) (WHT}SCORE=";T 

S 
980 Z(P , R)=Z(P , R- l)+TS 
99~ IFTS>TBTHENTB=TS: S L=S:PB=P 
U~0 PRINT" (DOWNI!BLK}ROUND #: "; R;" (DOWN)' 

U 10 FORX= 1 TOPN 
1020 PRINT"(YEL}PLAYER # "; X;":" ;Z(X , R) 
1~3~ NEXTX 
U40 TS=~:DR=~ : H=~ : PRINT " {DOWN }" 
U5~ NEXTP : NEXTR 
U6~ END © 
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CAPUTE!

1. COMPUTE! #12, pg. 94. The authors suggest

that the following lines should be changed to:

255 UG = GU:PRINT

257 IFGU = 0THEN270

290 WD = WI: WF=WI: WT= (12-WI)/2

370 IFWIMTHEN300

530 IFWT<0ORWT= 0THEN WT=l:RN = 0

610 IFPEEK(KY)=251THENME=ME-1:KK= -1

1060 IF WD<3 THEN PRINT "LITTLE";: GOTO 1200

1120 PRINT "CHEATER";

1200 PRINT "FOO";

2. COMPUTE! #17, pg. 112. The following changes

to the "Atari Program Library1' will lock all cata

loged programs. Then, after adding new programs

to a disk, only the unlocked (new) programs need

to be cataloged:

420 IFB<3THEN?"DISKIS#";VOL$:

XI035,#3,0,0,"D:*.*":?:?"INSERT LIBRARY

DISK"

370 IF IN$(1,1) = "*" OR DSN$ = "DOS.SYS" OR

DSN$ = "DUP.SYS" OR DSN$ = "MEM.SAV" OR

DSN$ = "DISK.CAT" THEN 310

3. COMPUTE! #17, pg 143. Mr. Swaim has sug

gested the following lines as an alternative way to

load the X$ array for business keyboard users and

to correct an error in transcription:

110 X$(1) = CHR$(164):X$(2) = CHR$(175): X${3) =

CHR$(185): X$(4) = CHRS(162)

112 X$(5) = CHR$(I8) + CHR$(184) + CHR$<146):

X$(6) = CHR$(18) + CHR$(183) + CHR$(146)

115 X$(7) = CHR$(18) + CHR$(I63) + CHR$(146):

X$(8) = CHR$(18) + CHR$(32) + CHR$(146)

COMPUTERS Listing Conventions

Many programs which arc listed in COMPUTE! use

cursor control keys, color keys, and so forth. We have

established a listing convention which we believe

eases the task of typing programs in accurately.

Atari Conventions

For the Atari, all the editing and cursor-control

characters are spelled out and surrounded by

brackets: [CLEAR] for "dear screen." Oilier charac

ters, such as CTRL-T (the "hall" character) will be

listed as the "normal" character, but within brackets:

[T]. A series of identical control characters will be

indicated by a number within the brackets: [3 DOWN]

means type ihe cursor-down key three times; [12 R]

means type CTRL-R twelve times.

Two control characters, f = ] and [-] should be

shifted. Any reverse field text will be enclosed within

vertical lines. (Press the Atari logo key [ JH. ] for each

vertical line you see.)

PET/CBM/VIC Conventions

Generally, PET/CBM/VIC programs will contain

bracketed words for any Special characters: [DOWN]
means the cursor-down key; [3 DOWN] means type

the cursor-down key three times.

[fa program line runs over onto the next line

down, the -symbol indicates where the line broke

(in case the number of spaces is unclear between

quotes). An underline means that that key is shifted.

8032/Fat 40 Conventions

SET WINDOW TOP

SET WINDOW BOTTOM

SCROLL UP

SCROLL DOWN

INSERT LINE

DELETE LIME

ERASE TO BEGINNING

ERASE TO END

TOGGLE TAB

TAB

ESCAPE KEY

All Commodore Machines

CLEAR SCREEN

HOME CURSOR

CURSOR UP

CURSOR DOWN

CURSOR RIGHT

CURSOR LEFT

INSERT CHARACTER

DELETE CHARACTER

REVERSE FIELD ON

REVERSE FIELD OFF

[SET TOP]

[SET BOT]

ISCH UP]

[SCR DOWN]

[INST LINE)

[DEL LINE]

[ERASE BEG]

[ERASE END]

[TGL TAB]

[TABJ

[BBC]

[CLEAR]
[HOME)

[UP]
[DOWN1

[RIGHT)

[LEFT]

[INST]

[DEL]

[RVS]

[OFF]

4. COMPUTE! #17

7168 in line 120.
PR- 152. The correct SYS is VIC Conventions

5. COMPUTE! #17, pg. 162. Table 1 is missing

number 9, Subtraction:

Load FPAC1 with subtrahend

LDA AL source address

LDY AH for minuend

JSR $C58F

(Addressed value is loaded into FPAC2, FPAC1 is sub

tracted from FPAC2 and result in FPAC1; FPAC2

unchanged.)

Number 6 should include JSR $COD1.

SET COLOR TO BLACK (BLKl

SET COLOR TO WHITE IWHT1

SET COLOR TO RED (RED)

SET COLOR TO CYAN IC¥N]

SET COLOR TO PURPLE [PUR]
SET COLOR TO GREEN [GRN1

SET COLOR TO BLUE [BLU]

SET COLOR TO YELLOW [YEL]

FUNCTION ONE t*"U
FUNCTION TWO [F21
FUNCTION THREE [F3]

FUNCTION FOUR (F4]
FUNCTION FIVE ITS]
FUNCTION SIX [F6)

FUNCTION SEVEN |F7]
FUNCTION EIGHT tFB]

ANY NON-IMPLEMENTED

FUNCTION [NIM]

COMPUTE! The Resource.
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CAPUTE! 
1. COMPUTE! # 12, pg. 94. The authors suggest 
that the following lines should be changed LO : 

255 UG=GU:PRINT 
257 IF GU = 0 THEN 270 
290 WD=WI: WF=WI: WT=(12-WI)/2 
370 IF WI> 4 THEN 300 
530IFWT<OORWT =OTHENWT= I : RN =0 
610 IFPEEK(KY)=25 1 THEN ME=ME-I: KK=-I 
1060 IF WD <3 THEN PRINT " LITTLE";: GOTO 1200 
1120 PRINT " CHEATER" ; 
1200 PRINT "FOO" j 

2. COMPUTE! # 17, pg. 11 2. The foll owing changes 
LO the "Atari Program Libra ry" will lock all cata
loged programs. T hen, afte r adding new programs 
LO a d isk, only the unlocked (new) programs need 
LO be cataloged : 

420 IF B <3 THEN? " DISK IS #" ;VOL$ : 
XI035,#3,O,O,"D: * .• " :? : ?" INSERT LI BRARY 
DISK" 

370 IF IN$(I , I ) ="*" OR DSN$= " DOS.SYS" OR 
DSN$ = "DUP.SYS" OR DSN$ = " MEM.SA V" OR 
DSN$= " DlSK.CAT" THEN 310 

3. COMPUTE! #1 7, pg. 143 . Mr. Swaim has sug
gested the following lines as an alternati ve way LO 

load the X$ array for business keyboard use rs and 
to con'eel an erro r in transcription : 

110 X$(I ) = CH RS(164):XS(2) = CHRS(175): XS(3) = 
CHRS(185): XS(4) = CHRS(l62) 

112 X$(5) = CHR$(18) + C HR$(184) + CH R$(146): 
XS(6) = CH R$( 18) + CHRS( 183) + CHR$( 146) 

115 X$(7) = CH R$(18) + CHR$(163) +CHR$(146): 
XS(8) = CHRS( 18) + CH R$(32) + CHR$( 146) 

4. COMPUTE! # I7 , pg. 152. The correct SYS is 
7 168 in line 120. 

5. COMPUTE! # 17, pg. 162. T able 1 is missing 
number 9, Subtraction : 

Load FPACI with subtrahend 

LDA AL 
LDY AH 
jSR SC58F 

source address 
for minuend 

(Addressed value is loaded into FPAC2, FPAC I is sub
tracted from FPAC2 and result in FPAClj FPAC2 
unchanged .) 

Number 6 should include jSR $COD I . 

COMPUTE!'s Listing Conventions 
Many progra ms which arc li sted in COMPUTE! lI SC 

cursor co ntro l keys, color keys . and so fo nh . We have 
established a list ing co nvenlion which we believe 
cases 1I1e task o f typing p rogn lln s in accul"mely, 

Atarl Conventions 
for the Alari, a ll the edi t ing and ClI l'Sol'-co mro l 
char<lcte rs Ll rc spelled out .m d surro unded by 
b rackc l.s: [C LEA R] fo r "clear screen." O lher cha rac
te rs , such as CT RL-T (the "ba ll" cha raCler) will be 
li su::d as the "normal" character, btu within brackcts : 
fT] . A se l'ies o f ident ical co ntro l ch'Jracle rs will be 
indica ted by a numbc r wi thin the br.1Ckels: [3 DOW NJ 
mC,lllS type the cursor-d ow n key th ree times: [12 RJ 
m C,H1 S lype CT RL-R twelve timcs. 

Two co ntro l cha racte rs, r =] a nd [- ] sho u ld be 
shifted . Any reve rse field tex t will be e nclosed ,,·ith in 
ve l·ti ca l lines. (Press the Alari logo ke)' [JJ\. J for each 
venica ll inc YO ll sec.) 

PET/CBMNIC Conventions 
Generally, PET/C BM/VI C pl'ognlms will co n win 
bracke ted words for a ny special cha rac te rs: [DOW N] 
mea ns the cu rsor-d own key; [3 DO WN] means lype 
the cursor-down ke)' lhree times. 

I f a p rognlm li ne runs over onto the next li nc 
down . the - symbol ind ica tes where the line bro ke 
(in case the numbe r o f spaces is unclear be twec il 
<Iuotes). An unde rline mea ns thai lha t key is shifted . 

8032/Fat 40 Conventions 

SET WINDOW TOP 
SET WINDOW 90TTOI'I 
SCROLL UP 
SCROLL DOIot"N 
INSERT LINE 
DEL ET E LINE 
ERASE TO 8£CI NSING 
ERASE TO E,. D 
TOGGLE TAB 
TAO 
ESCAPE KEV 

All Commodore Machines 

CL EAR SCREEN 
ItOl'\E CURSOR 
CURSOR UP 
CURSOR DOWN 
CU RSOR RI GHT 
CU RSOR LEFT 
I NSE RT CHARACTER 
DELETE CHARACTER 
REV ERSE fl ELD ON 
REVERSE fiELD OFF 

VIC Con ve ntions 

St'T' COLOR TO 8LACK 
S t'T' COLOR TO WHITE 
St'T' COLOR TO REO 
SET COLOR TO CVAN 
SET COLOR TO PURPLE 
SET COLOR TO GR EEN 
SET COLOR TO 8LUE 
SET COLOR TO VELLOW 
FUNCTION ONE 
fU NCTION 'tWO 
fUNCTI ON THREE 
f UNCT I ON f OUR 
FUNC'T'lON FIVE 
fUNCT I ON SIX 
fU NCTION SEVE~ 
fUNCTION EIGHT 
AN Y NON- I MPLEI'IENTEO 

f UNCTI ON 

[SET TOP] 
[St'T' BOT] 
[SCR UP1 
[SCR omm! 
[t NST LIN E! 
[DEL L INEI 
[ ERASE 8EG} 
[ERASE END) 
[TGL TA8) 
I TAB] 
I £SC) 

ICL EAR) 
HOI'(E) 

tup1 
IDO~"N ) 
IRIGK'T') 
ILE"i 
IINSTj 
[DEL ) 
[RVS ) 
[Off) 

[8LK) 
[ WilT) 
[REO) 
[CYNI 
I PURl 
[GRN ] 
[8LU) 
tYtL) 
IFl] 
I f 2] 
[Fl] 
[ f 4 ] 
I F5J 
{ F6 J 
1F7} 
I f8] 

[ si MI 

COMPUTE! The Resource 



Standard Features:

• Full power to PET/CBM for a minimum of

15 minutes

• Installs within PET/CBM cabinet

• No wiring changes necessary

• Batteries recharged from PET/CBM inte

gral power supply

Specifications:

Physical Size: 5.5" x 3.6" x 2.4"

Weight: 4.5 lbs.

Time to reach full charge: 16 hours

Duration of outputs: Minimum of 15 min

Voltages: +16, +9, -12, -9

Battery Life Expectancy: 3 to 5 years

Battery On-Off Switch

For Use With:

• Commodore PET/CBM 2001 and 4000 ser

ies computer

• Commodore PET/CBM 8000 series com

puter (screen size will not be normal on

battery back-up)

• Commodore C2N Cassette Drive

BATTERY

BACKUP
SYSTEIVL
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of

power shortages or line surges. BackPack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

cabinet and can be installed easily by even the

novice user. BackPack is recharged during nor

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

Also available. Back Pack unit for Commodore

CBM 4040 and 8052 Dual Drive Floppy Disk.

Dealer and distributor inquiries invited.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION
P.O. Box G, Old N.C. 42

Apex, North Carolina 27502

Phone: [919)362-4200 or (919)362-5671

Electronic Manufacturing
Technical Design and Development

Compute"- System Technology

ELECTRONIC TECHNOLOGY CORPORATION

Standa rd Features: 
• Full power to PET I CBM fo r a minimum of 

15 minutes 
• In stalls within PET ICBM cabinet 
• No wiring changes necessary 
• Batte ri es recharged from PET I CBM inte

gral powe r supply 

Specifications : 
• Physical Size : 5 .5" x 3.6" x 2.4" 
• Weight : 4.5 Ibs . 
• Time to reach full charge : 16 hours 
• Durat ion of outputs: Minimum of 15 min . 
• Voltages : + 16, +9, -12, -9 
• Battery Life Expectancy: 3 to 5 yea rs 
• Battery On-Off Switch 

For Use With: 
• Commodore PET ICBM 2001 and 4000 ser

ies computer 
• Commodore PET I CBM 8000 se ries com

pute r (screen size wil l not be norma l on 
battery back-up) 

• Commodore C2N Cassette Dri ve 

BATTERY 
BACKUP 
SYSTE~ 
FOR COMMODORE PET/ CBM COMPUTERS 

Never aga in lose va luab le data because of 
power shortages or lin e su rges . BackPack sup
plies a minimum of 15 minutes reserve powe r to 
32K of memory , the video screen and tape 
drive . BackPack fits inside the PET I CBM 
cabinet and can be insta ll ed ~asi l y by even the 
novice user . BackPack is recharged during nor
mal operation and ha s an integral on-off switch . 

BackPack comes fully assemb led and tested . 
Instruction s included . 
Also ava ilable, Back Pack unit fo r Commodore 
CBM 4040 and 8052 Dual Drive Fl oppy Disk. 

Dea ler and d istribu tor inquiries inv ited. 

BackPack is a tradem ark of ETC Corporat ion 
CBM/ PET are trademarks of Commodore Bus iness Machines 

Des igned and manufactured by: 

ELECTRONIC TECHNOLOG Y CORPORATION 
P.O, Box G, Old N.C. 42 
Apex, North Carolina 27502 
Phone: (919)362-4200 or (919)362-5671 

Electronic Manufact uring 
Technical Design and Deve lopment 

Compute' System Techno logy 



apple I
5i/4" Floppy Disks

The Most Exciting Video

Games Available Today

At The Lowest Prices

David's Midnight Magic Red Alert Retail $29.95

Retail $34.95 Now $29.50 Now $24.50 Newest Broderbund release

This pinball game by Broderbund is Apple Panic Retail $29.95
being offered for the first time. Now S23 50

Genetic Drift Retail $29.95 Now $23.50 A number one seller
One of Apple's most popular games by Broderbund. You by Broderbund.

turn unfriendly life forms into friendly- Russl(i Duck Retail $34.95

Firebird Retail $29.95 Now $29.50 First time released
Now $24.50 All new by Nasir. for any machine — recover the MX
Piggo, the fearless firefighter, battles Missile plans hidden by foreign agents

the incredible Firebird. Gorgon Retail $39.95
Horizon V fetal $34.95 „ __ * T^ * . -

, just re-released by Sirius. The earth has just

'n^wsT!"!" l"=y """"" . " entered a time-warp and the bat tie has just begun.
Nasir's latest graphic innovation.

Sneakers Retail $29.95
Space Eggs Retail $29.95

Now $24.50 Endless excitement Now $24.50 This number 1 seller
by Sirius stomping Sneakers and is a real crack-up from Sirius.

endless other creatures. Epoch Retail $34.95

Hadron Retail $34.95 Now $29.50 A Number 1

ATARPA8
5%" Floppy Disks

Pathfinder Retail $39.95 Now $31.96
Blast your way through the mane filled with nu< lear

waste and radioactive monsters in this neverbefore ie-

leased game by Gebelli Software.

Match Racer Retail $29.95 Now $23.50
Gebelli Software has you matching your wits and ability

against your racecar opponent in a showdown of acing

skill.

Andromeda 2 Retail $34.95 Now $27.96
First time ever for any machine by Gebelli Softwai e.

Trapped inside a gigantic living organism you rr ust find

' your way out before the antibodies gel you.

— The Software Connection

— 5133 Vista Dei O#> Way

Fair Oaks, CA 95628

Now $29.50 Battle in an seller from Sirius where your

asteroid field in this brand

new game by Sirius.

secret weapon is the

fourth dimension.

MAIL ORDERS: Send check or
money order for total purchase price

plus SI.50 for postage and Handling.
California residents add 6"-Sales Tax.

Charge card orders may call

(916) 989-3174. Subject to stock on

hand. Prices subject to change.
[master charge

A LONE SPACE PIRATE ATTACKS THE GALACTIC EMPIRE

You are

the sole surviving

Naval Commander

of the Free Space Con-

iederation. The Galac

tic Empire has overrun

the entire solar system ...

except foryourremoteout-

post on a moon at the outer

limits. Exploiting the un

matched ship SHADOWHAWK I. '■

you prey on the Empire's mer

chant ileet to capture enemymate

rial, which can be bartered for better

weaponry, shielding, missiles, etc., lor SHADOW HAWK I "
But the Empire's interceptors, corvettes, lancers, destroyers,

and cruisers are probing the galaxy toryou You must evade

them and the deadly battle stations throughout.

Your skill is measured by nine rankings, up to STAR LORD.
Warning. You must be very, very good to reach STAR LORD

rank! Very good indeed!

SHADOW

HAWK I™ uses

THREE-AXIS rota

tion, high resolution 3-D

graphics! On Apple IT.

DOS 3.3, or Atari 800', 48K

wlih disk drive Joysticks re

quired. Specify Apple or

Atari on your order Games

are on Dysan™ diskettes.

Game time: 15-30 min $49.95 ppd.
VISA & MasterCard accepted.

DEALER INQUIRIES ARE WELCOME

7561 Crater Lake Hwy.

White City. OR 97503
(503) 826-4640

"Apple II and Alart 800 are registered

trademarks, respectively, ol Apple Com

puter, Inc and Alan. Inc.

You are 
the sole surviving 
Naval Commander 
of the Free Space Con· 
federation. The Galac· 
lic Empire has overrun 
the entire sola r system . 
except for your remote out· 
p)st on a moon at the outer 
limits. Exploiting the un· 
matched ship SHADOW HAWK I.n.1 

you prey on the Empire's mer
chant fleet to capture enemy mate
rial. which can l::>e bartered for t>el1er 
weaporuy. shielding. missiles. etc .. for SHADOW HAWK I. 1M 

But the Empire's interceptors. COlVelles. lancers. destroyers, 
and cruisers are probing the galaxy tor you You must evade 
them and the deadly ootlie stations throughout. 
Your skill is measured by nine rankings. up to STAR LORD, 
Warning: You must be very, very g ood to reach STAR LORD 
rank! Very good indeed! 

SHADOW 
HAWK I TM uses 

THREE·AXIS rota· 
lion, high resolullon 3-D 
g raphJcs! On Apple n·. 

DOS 3.3. or Alar! 800·. 48K 
wiih disk drive. Joysticks re

quired. Specily Apple or 
Atari on your order. Garnes 

are on Dysan TM dlskeltes. 
Game lime: 15-30 min. $49.95 ppd. 

7561 Cruter Lake Hwy. 
White City. OR 97503 
(503) 820-4640 

VISA & MaslerCard accepted. 
DEALER INQUIRIES ARE WELCOME 

·Apple II and AJart 800 are regiStered 
trademarks. respectIvely. 01 Apple Com· 
pUler. Inc and Alan. Inc. 
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New Journal For

Math And Science

Teachers

A new periodical for educators

interested in using computers to

teach mathematics and science is

TheJournal Of Computers In

Mathematics And Science Teaching.

Thejournal is published by the

Association for computers in

Mathematics and Science

Teaching, a professional non

profit organization. It is pub

lished quarterly in September,

December, March and June.

ACMST membership is $7.00

per year and includes a subscrip

tion to the Journal. Single copy

price is $2.50. Contact them at

P.O. Box 4455, Austin, TX 78765.

Dental Computer

Newsletter

The DCN represents an interna

tional group of dentists, physicians

and office management people

who have interests in office com

puters. Though the emphasis is on

micro computers, many members

use minis. We cater to all makes

and brand names. DCN offers

members:

1. A monthly newsletter

2. Software exchange

3. Advice and experience

4. Access to members world wide

5. Computer bulletin board

1982 annual membership

dues are $15.00. A little over a

dollar per month. Overseas sub
scriptions are $23.00 (US). Mem

bership runs from January to
January. If you join mid year,

we will supply you with the

year's back issues. Checks can be

sent to:

Dental Computer Newsletter

F..J. Neiburger DDS-Editor

1000 North Ave.

Waukegan, IL(HK)85 USA

Orders: You may order past

issues starting with V1:1 {Nov.

'78) for $15 per year ... $45 for

all past issues. Membership/

equipment listings are $5.00.

Commercial software and DCN

software exchange lists {24

pages+ ) are $4.00.

Sue Neiburger RN

Managing Editor

E.J. Neiburger DDS

Editor/Publisher

Please feel free to call any Tuesday,

Thursday, Saturday or Sunday 9-

12 noon (CST) (312)223-5077.

Capital Children's

Museum And

Reston Publishing

Company To

Develop Software

The Capital Children's Museum

of Washington, DC and Reston

Publishing Company (A Prentice-

Hall Company) are pleased to

announce an agreement to pro

duce a series of educational book/

software packages for microcom
puters. The series is designed to

promote a creative, interactive

use of computers by children,

parents, and teachers. The prod

uct will be implemented initially

on the Atari 800 Personal Com

puter System; design and testing

are being managed by Super-

boots, the software development

arm of the Capital Children's

Museum.

The first package, entitled

Paint, will be available in early

1982. Paint will be a versatile

educational tool thai will be suit

able for use either in the home or

in a classroom setting. The book

accompanying the software will

be a guide to a wide range of

activities which parents or teachers

can use to extend a child's interest

in computer learning.

Early in 1981, Atari made a

significant donation to the Capital

Children's Museum in the form

of 30 Atari microcomputer sys

tems. This contribution has al

lowed the Museum to establish a

computer learning environment

called Future Center, to put com

puter programs in exhibits, and

to utilize other computers in

Superboots. Superboots is the

software development lab where

computer programs are created.

Software is used both in Future

Center and in exhibits and is

marketed outside the Museum

through Reston Publishing

Company.

For more information, con

tact: Bob Evans, Administrator,

Superboots, Capital Children's

Museum, 800 Third Street,

N.E., Washington, DC 20002

(202)543-8600. Nikki Hardin,

Editor, Reston Publishing Com

pany, 11480 Sunset Hills Road,

Reston, VA 22090 (703)437-8900.

Artworx Announces

New Atari Software
Arthur M. Walsh, Manager of

Software Products for Arlworx

Software Company, 150 N. Main
St., Eairport, New York 14450,

announced the addition of nine
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New Journal For 
Math And Science 
Teachers 
A new periodica l for educa to rs 
inte rested in using compute rs to 
teach ma the matics and scie nce is 
The J ounwl OJ Cmn/mters In 
JIIIalhelllalies A lid Seiellee Teaching. 
T he J oumal is published by the 
Association for COlllpute rs in 
Mathematics and Science 
'Teaching, a pro fessional non
profit o rga niza tio n. It is pub
lished quarterl y in September, 
Decembe r, March a nd June. 
ACMST membership is $7.00 
pe r year and includes a subscrip
tion to th e Journal. Single copy 
price is $2.50. Contact them at 
P.O. Box 4455, Austin, TX 78765 . 

Dental Computer 
Newsletter 
The DCN represents an interna
tio nal group of dentists, ph ysicians 
and office management peo ple 
who have interests in office COIll 

puters. T ho ugh the emphasis is on 
micro computers, many membe rs 
use minis. We cater to all makes 
and brand names. DCN offe rs 
members: 

I. A mo nthly newsle tter 
2. Software exchange 
3. Advice and ex perience 
4. Access to members world wid e 
5. Computer bu lle tin board 

1982 annual membership 
dues are $ 15.00. A little over a 
dollar pe r month . Overseas sub
scriptio ns are $23.00 (US). Mem
be rship runs from J anuary to 
J anuary. If you j oin mid yea r , 
we wi ll supply yo u with the 

COMPUTE! 

yea r 's back issues. C hecks can be 
sent to: 

Den ta l Computer Newsletter 
E. J. Neiburge r DDS-Editor 
1000 North Ave. 
Waukegan, IL 60085 USA 

Orders: You may order past 
issues sta rting with VI: I (Nov. 
'78) for $ 15 pe r year ... $45 for 
a ll past iss ues. Membe rship! 
equipme nt listings are $5.00. 
Commercia l software a nd DCN 
software exchange lists (24 
pages +) are $4.00. 

Sue Neiburger RN 
Managing Editor 

E. J. Neiburger DDS 
Editor/Publishe r 

Please reel free to call any Tuesday, 
Thursday, Saturday or Sunday 9-
12 noon (CST) (312)223-5077. 

Capital Children's 
Museum And 
Reston Publishing 
Company To 
Develop Software 
The Capita l C hildren 's Museum 
of Washington , DC and Reston 
Publish ing Compan y (A Prentice
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are be ing ma naged by Super
boots, th e softwa re developme nt 
arm of the Capital Children 's 
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The first package, entitled 

Painl, will be available in early 
1982. Paint will be a versatile 
educatio nal tocilthat will be suit
able fo r use e ithe r in the home o r 
in a classroom setting. T he book 
accompanying the software wi ll 
be a guide to a wide range of 
activities which parents Or teachers 
can use to extend a child 's interesl 
in compute r learning. 

Early in 1981 , Atari made a 
significant donation to the Capital 
Childre n 's Muse um In the form 
of 30 Atari microcomputer sys
tems. This contributio n has al
lowed the Museum to establish a 
computer learning environment 
ca lled Futu.-re Cenler, to put com
pute r programs in exhibits, and 
to utili ze other computers III 
Superboots. SuperboOls is the 
software d evelopme nt lab where 
com puLe r prog rams are created. 
Software is lIsed both in Future 
Cenler a nd in ex hibits and is 
ma rke ted outside the Museum 
thro ugh Reston Publi shing 
Compa ny. 

For more information, con
tact: Bo b Evans, Admin istrator, 
Superboots, Capita l C hildren 's 
Museum, 800 Third Street, 
N.E., Was hington , DC 20002 
(202)543-8600. Nikki Hardin , 
Editor, Reston Publishing Com
pan y, 11480 Sunset Hills Road , 
Reston, VA 22090 (703)437-8900. 
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Arthur M. Walsh, Manager o f 
Software Products fo r Artworx 
Software Compan y, 150 N. Main 
St. , Fairport, New York 14450, 
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THE FINEST IN ^^ "w/disk

FANTASY GAME SOFTWARE

At Crystal we are doing our best to provide the finest state-of-the-an graphic adventure software in the world. Our list of credits include the first indoor-

outdoor graphic adventure, the firs! multi-disk graphic adventure, and now for the Atari, the first graphic adventure in the world which includes screen

scrolling and animation The era of the text adventure and games which are simpletombinations of static graphics and text is rapidly drawing to a close. We

attempt lo utilize the full potential of your computer True, many of our games use up to 48K and we only deal in disk products, but there are a lot of users out

there who have worked haTd to upgrade their systems to the max and we think they deserve games that will give theii computer system a run for its monev ^8K — w/disk

apple)

••• ADVENTURE GAMES •••
1-THE HOUSE OF USHER-Haunted house type adventure game with scrolling in the Atari version. Wander the creepy hallways of the three story
castle based on Edgar Allen Poe's short story of the same name. Written in graphics, of course, with animation and sound. We have Introduced a neiv mystery
for another $100 prize. $2y 95/1 disk

2-FANTASYLAND 2041 A.D.- The largest disk based adventure game in the world (that we know of). Enter the Hall of Heroes and prepare
yourself (or the greatest fantasy-role-playing game you will see for years to come. To win you must survive Congoland. Arabia, King Arthur. Captiiin Nemo,

Olympus (a sea voyage), and Dante's Infemo (Hell itself) In both the Atari and Apple versions it takes up more than 400.000 bytes of memory and jses more

than 400 hires screens. The winner of the contest described in the manual with this game will receive $ 1000.00 and a bronze trophy. We have pushed the
award date forward lo February 1982 to allow more people lo participate in the contest. $59.95/6 disks

3-GLAMIS CASTLE- Yes. Pat and I are on our way to Britain to stay In the dreaded Glamis Castle. If we survive our real life adventure, we'll be
measuring it and will be able to provide you with a 3-D game based on this ancient haunted site where King Duncan met his end at the hands of Macbeth. Our

good friend, Mark Beniofi, after much research, said there's a mystery room that has never been found in this castle and a half beast, half-man creature that

guards a treasure therein. Our stay will be covered by Ihe British media and we hope to share our experience with you through the writing of Ihis game

$49.95/2 disks

4-BENEATH THE PYRAMIDS-You are an archaeologist in 1932 and must find your way through the perilous chambers beneath the pyramids
to discover a golden statue of the cat goddess Basi This game is in hires graphics, includes sound, your little man actually moves through thecorncors which

you can see on the screen. The monsters are animated and very agressive. There is a new $100 prize for the first to solve the mystery; which is a toughie!

$29.95/1 disk

••• SPACE GAMES •••

5-GALACTIC QUEST-An excellent combination of Star Trek and Space Trader. Battle the animated Vegan fighters as you warp from galaxy to

galaxy At the same time, you may land on and trade with hundreds of planets Super hires graphics and lots of sound. This has been one of our moit popular

games. 529.95/1 disk

6-SANDS OF MARS- Take an exciting voyage to the planet Mars via the Starship Herman. This game compared to the rest, is second only to

Fantasyland2041 A.D. It includes scrolling on the Atari and hundreds of full screen graphics. You can move your little man through the terrain of Mars; if. of

course, you survive the exciting journey to Mars, which occupies the whole first disk. There is a new mystery and another $100 prize just watting for some

clever adventurer out there. Good luck! $39.95/2 disks

••• WAR GAMES •••

7-WORLD WAR III- You Atari gamers will have to see this in the Atari version to believe it* If your tired of war games which take 15 minutes a move

and have a manual the size of a telephone book; but still want a complex, real-time action war game-this is it! It is designed for two arm-chair gent-rals which
may manuever up'to 128 seperate type of units at a time. The game displays amap of Iran & Iraq in the first scenario and later on you will find yourself moving

nuclear submarines and battleships through two world wars. This is not a boring copy of a board based game but an original war game which takes .s lot of skill

and may take weeks to play. $29.95/1 disk

8-WATERLOO H-lf you had been Napolean would you have done a few things differently? Well as you approach this final battle you art equipped
with the same forces, face the same opposition, and survey the same terrain which he did. We have done a great deal of research to make this historically
accurate as well as extremely complex. Even the angle of sight, fatigue of the individual soldier, and his psychological profile are included in the ca Iculations.
Oh by the way. your opposition is no slouch. You may find it more difficult to change the course of history than you think! $49.95/2 disks

••• ARCADIA *••

9-LASAR WARS- Hires-3d space war simulation. Protect the earth from alien invaders. $29.95

10-LITTLE CRYSTAL- The first of our line of education software, which will be completed by December. It includes a very fine version of Hangman,
Mr. Music; which transforms the computer into a piano. Gunk-a hilarious shoot-em up game, and Storytime- an anthology of bedtime stones featurmg

Herman, the cat, Oscar, the Hamster, and of course. Little Crystal. $39.95

11-IMPERIAL WALKER-A fine game pack written by our Atari programmer. Michael (graphics) Potter. Includes the Walker animation which is

superb. Gunfight and Lasar Nim, a game of 'how many robots'. $29.95

12-ADVENTURE PACK- (#1-4) $112 13-SPACEOUT-(-5 6) $58

14-THE WARRIOR- (#7-8) $64 15-ARCADE- (-9-11) $60

Crystal has many other tine fantasy and space games. Fora copy of CRYSTAL VISION which includes a complete catalog ple.se send

$3.00 to the address below. _ _ .

Our order lines arc open 24 hrs. a day 7 days a week.

(408) 778-2966 CRYSTAL COMPUTER 17120 Monterey Rd., Morgan Hill. CA 95037
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for anolher $100 pml!. $2995/1 disk 
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$29.95/1 d"k 

*** SPACE GAMES *** 
5·GALACTIC QUE S T·An excellent combination of Star Trek lind SpeSce Trader. Battle the animated Veglln lighters as you warp from galaxy to 
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and have a manual the SIze of a telephone book but still want a complex. real-time aCllon war game-this is it! It is designed for two arm-chair gen' rals whIch 
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14-THE WARRIOR- ('7-8) $64 IS-ARCADE- (.9-II) $60 • For a copy of CRYSTAL VISION which Includes 8 complete catalog ple,lse send 
Crystal has many other fine fantasy and space games. 
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48K - w/disk
THE FINEST IN

FANTASY GAME SOFTWARE
48K - w/disk

"Having previewed overfifty oj your competitors' games, lean assure you that your use of scrolling far exceeds anything I've seen for the Atari and. of course, for the
Apple. I'm very impressed by the dedication ant.! quality that your company exhibits by virtue of this demo." David Sonna — Associate Producer, Universal Pictures

Crystal has done its best to become the Porsche of the computer game industry. New scrolling techniques, video disk games, a real-life fantasyland — out mad pro

grammers toil onward with little food or sleep to produce some incredible firsts in the microcomputer world. If you are an unappreciated genius and want to join our

staff to help create the world of tomorrow today, give me a call. Our mag j/ine Crystal Visan will within the next month have a circulation of 80.000 and we look for

ward verysoon to producing our first full length motion picture I'd like to thank my friends atVotrax and Axlon forgiving us the tools (128K RAM for Atari and a vocal

text synthesizer) to truly produce some programming miracles."

• • * NEW RELEASES • • •
THE CRYPT — One evening you awiiku at sunset to find yourself in what appears lobe an endless cemetery. Although defenseless, you must somehow find your
way out or perish from the hideous assaults of flesh-eating zombies. r,ns. vampires, werewolves, and other repulsive monstrosities. To escape you may have to des

cend into the catacombs beneath the cemetery. Th:syame is a little different from the others of our series because we use a lot of static graphics to set the mood. It is

similar in some respects (without any copying intended) to those of our friends at On-Lme who produce excellent static graphic adventures. You must use all your

common sense and a great deal of courage to escape from this perilous adventure alive. We have made it so nearly impossible that the first player to do it successfully
will receive a $200 00 prize. S49.95 2 disks ' ' ■JA^V^>VH

o escape from this perilous ad

sks ' '

QUEST FOR POWER by Mark Benioff - An extraord'tna y gamt with the adventure and magic of Arthurian lege i Galahad as he leaves
search of the Scroll of Truth. Explore the treacherous depths of the Caves of Somerset, visit Ihe medieval rity of Essex. Along the way you will meet powerful wizards

and great prophets. The villages of Sunderland and Leeds dot your path Somewhere in an evil casile called Skcifirth, lurks the devil himself, while the Evil Giant

Gogmogo. hungry for human piuy. roams the forests. In Fanlasyland tradition we include u4 full screens, of hires scrolling and

tion sequences. Weil worth ihe 539.95 I disk: enjoyable to all ages

ITION •+ GALACTIC EX

The year is 3021. almost 100 years sine1 the expedition to trie bands of Mara has returned. The Si< ship Herman
Brisbane. It's nearly 80 years since World War III. the Ames Research Outer celebrates its ir>Oto anniversary, and you stand at ihe unveiling of i truly technological

wonder — the first ion-propelled vessel, .sjucei-shaped Lady Joanne, itsv i^wport of puie diamond, its hull of synthetic emeralds. The Martian glyphs of the Meshim
and those of Lemuna have now been deciphered and it appears thata much greater mystery is dbou; to unravel. 7 planes an J 7 doors - 7 guardians and 7 candles. 7
strange new worlds await the ultimate adventurer to unlock a timeless secret. The startup may seem sti,

marvelous new technology; this craft must be flown by constant monitoring of ion stabilizes. During \

heavens, beset by meteor showers and time-warps. Each unique world holds one of tht

which also is a game unto itself ^B^^^^l

From E3rth tO MOOn - On the Moon'sdark side lie entrances to caverns extending to themoon'sl
race of burrowing creatures, who have buill vast earthen cities with storehouses full of precious stones. GraVi

manually land your craft. This first Master Disk contains the dos needed to run additional scenarios. Its \ '

> uur veteran adventurers, faced with its

you are surrounded by the flickering

les all run off the Main Module

'core whichconiainsa timeless secret. Here live a

ixtremuly criticii! and you must use all your skills lo

i $39.95 and includes 64 screens of Hires graphics.

Of VenUS - On Venus' ever hoi surface are endlessjungles and swamps. The air is unbreathable and spacesuits and oxygen mustbe carried. This world
i especially treacherous with all sorts of loathsome creatures and hardly any place dry enough to land your ship. Beneath the green seas our adventurer may find the
second key to solving the Mystery. $29.95 (must have Master Disk to run) V^EVt t?^^\'K. 'W

i hard to tel! where Herman's atmosphere ends and the surface begins. Much of this adventure will have the feeling of a starship sub
marine. Navigating around Herman is very dangerous but with a computer on board Lady Joanne it may be just possible. This senario costs S29.95 and needs the
Masr.Ttorun ^B fj: ^^^■1 BW JA ^^V"t^^H

■ Every play something oids. A combination of the best machine language sub-routines of our new Crysialoids with a fast moving
adven ure game. Penal colonies, lurking pirates, and some unusual forms of scavenger life exist here. It's difficult to travel in the Asteroid Beit without getting blown
up r- irhaps you should find some expert help by rescuing a pilot, who is also a sentenced thief or murderer, from one of the penal colonies Triers are places for
trading and you may wish to indulge yourself with a visit to the sensual Pleasure Planet. $29.95 Ineeds Master Disk)

' : ■ ■ :■ -A freezing place with nights of-2W)D I- Bung along Thermasuits. as well as some Laars with which to battle the Grungik a 12
. g r-oot. fond of human flesh. Uranus also has a secret inner labyrinth with tropical flora and fauna. However, the King of the Ice Planet Norion

may have his own idea about your trespassing. Without proper clothing, weapons and supplies, your stay here may be very exciting and very short. $29.95 (needs
Mastei Disk to run) ^M ? -• JM Bk TKIM^M'

/Ond Of DWarfS - How would it fee! to weigh 300 or so lbs.? A trip to Jupiter should fill you in fast. There is a particularly interesting red spot
mer and a curious set of moons. Picking up some antigtavs will help. Landing should really tax your energies. In the Jupiterian atmosphere, you fall fast! Be

to use 10 times the normal amount of fuel. Better find the 6th key quickly before your fuel and food are exhausted. S29.95 (needs Master Disk)

■■■■

- You will have to embark on this final portion of your expedition ignorant of what you may encounter here on this mysterious planet
world holds the ultimate key to winning the contest. S29.95 (needs Master Disk)

- To the Winner with the highest score, who solves the mystery by November of 1982 will go $5000.00 in cash. Good Luck!

• • • • •

s3yooVzzsj: fan7and spr 9:rFor a copy of °Z7tL VISIOfiwhich includes a compiete catai°9 piease sendOur order lines are open 24 hrs. a day 7 days a week.

(408) 778-2966 CRYSTAL COMPUTER 17120 Monterey Rd.. Morgan Hill. CA 95037
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race of burrowing creatures, who have built vast earthen cities With s 'orehous~s futl 01 '''' ''<lU' 
manually land your craft This flrsl Master Disk contains tne dos needed to run 

Mists Of venus - On Venus' e~~~~~:;~!~~:;::,::~~;is~~::~); ~~;:~~ is esppcia tly treacherous with all sorls of 
second key to solVing the Mystery . $29.95 (must have Master 

Planet Herman - II is hard to te ll where H,~:;;;~~ ':::,';~::~~~~~~~~~ 
marine . Navigating around Herman is very dangerous but witn a 
Mastcrfo run 

adven ure game. Penal colonies, lurking pirates, and some 

d lot of sta tic grapnics to set tne mood . It is 

D~::~,~;,~;~~~~;a~;d~v:e/~n':t~ures . You mu st use all you r 
~ player to do it successfully 

J oin Galanad as he leaves Camelot 10 

way you will meet powerful wiLard'i 
devil himself > while the Evil Giant 

some sensational graphiC and anima 

,",,,,,, ",,,,), 11\ the Zikon Museum til New 
of a truly technological 

of the Meshlm 
7 candles 7 

faced with its 

a timeless secret Here live a 
musl use all your skills to 

1It1<Jj" ,jIi4 screens of Hires grllphics 

~g,,~~~;m,usl be carried . This world 
i~ adventurer may fi nd the 

The Asteroid Belt - EvelY play >omethlng O'd':~t~A!~~~~I~;~~;~~;~~~~~~ 
up . Perhaps you should lind some expert help by rescuing 'il~t,~~s:~) 
trading lind you may wish 10 indulge yourself with a visit to d 

Uranus - World Of Ice - A I,eering pi". wllh ni~:~"~:t-.:!~ft!~~!~~u~::~;;,g~~:tJS! foot tall rela tive of Big Foot . fond of hu man flesh . Uranus ~·i, 
may have nis own idea about your trespassIng. Without o",0/,,,,,Jthtrid. 'w,,.6~n' 
Master Disk to run) 

Jupiter· world Of Dwarfs - How would illt ~t~;: :~~~~~)7;~.~L:';~~ There isa part icularly interesting red spot 
on Jupiter and a curious set of moons. Picking up some a Jup""" " atmosphere, you fall fast! Be 
prepared 10 use 10 times the normal amount of fuel 529.95 (needs Master Disk) 

The Crystal Planet - You will have to " ml,.,k "~~,~~;'lt~::~~~ (;:~:,~:t;~~:~;,,~~~)(1~~~u <1U!Wo" "n.tel here o n this mysterio us planet , excepting that Ihe 7th world holds Ihe ultimate II 

The Contest - To the Winner wltn Ih ~;I>~p,e~t .l~~~~IJe;'it;, mystery by November of iCI ~i.?fl!,Jl,l, OC in cash _ Good Luck l 

****** 
CLAM.S CASTLE - According to ancienl legend and records this castle is one of the most haunled sites in Lady Glamis , known to be 11\ 

league with the devil. liked to send oul a destructive demon to harrass Ihe townspeople . S he fi naIlY Wa~~b~u)~m~t~a~t~li~~~~~;'~) ~i~i!; assne died all futu re generlltions of the Lyon fllmily Her demon sti ll seems to haunt that spot, murdering Ihe curious who stray curse stipulated that each 
succeeding generation would have at least o ne child , ohen female, wno would be a va mpire. When an a secret ceremony in which tne heir, 
his father, and the steward take crowbars and chip away plaster concealing a nidden chamber, used when he gambled with the 
devil. Another traditio n says that a creature , half· man, half-beast stalks the passages in The mystery. of cou rse, is 
to determine the location of tnis secret chamber . Our game, occupying 2 disks, will have as exact It 's definitely one of a kind! And we 
will be offering a $500 prize to the first person daring enough to solve the centuries-old mystery 2 disks. 

Crys tal has many other f ine fantasy and space games_ For a copy 01 CRYSTA L VISION which includes a complete catalog please send . 

$3.00 '0 ' he address below. Our order lines are open 24 hrs. a day 7 days a week. . 

(408) 778-2966 CRYSTAL COMPUT R 17120MontereyRd .• MorganHIII.CA95037 ~ 



and nwit

ATARI
400w/16K « 339D0

800w/16K J 73900

810 Disk Drive J 4490D

830 Modem * 159°°

850 Interface * 15900

16K module J 850G

EPSON

MX-70 CALL

MX-80 CALL

MX-80F/T CALL

MX-100 CALL

Graphics kit > 8500

Interface cards and cables available

(or your machine!

We'll meet or beat

any advertised price.

fiJM HEWLETT

miEM PACKARD

HP-85AW/16K *2595°°

HP-125 S299500

TELEVIDEO

920C ' 7Z900

950 s 939D0

ZENITH

Z-19 * 72500

Z-89 >215000

Call for more great prices on NEC.

BMC. Norihstar. Altos. Soroc. Am-

dek ... and others.

LO-BALL COMPUTERS

P.O. Box 1818

Beaverton, OR 97075

APO/FPO welcomed

CALL (503) 641-0211

Ordering Information: For fastest ser

vice, send money order, cashier's

check or bank wire. Visa and MC

orders, add 3%. Personal checks

accepted (allow minimum 10 days to

clear). Hours 9-5. M-F.

Call For Our Free Price List

new programs to its present line

of software for home computers.
All nine programs are available

for the Atari computer. They

include space games (ENCOUN

TER AT QUESTAR IV, $23.95;

ROCKET RAIDERS. $19.95;

SPACE TRAP, $ 14.95), a flight

landing simulator (PILOT,

$16.95), an excellent blockade

game (BLOCKADE, $14.95), two

suspenseful adventures (CRAN

STON MANOR, $21.95 diskette;

THE VAULTS OF ZURICH,

S21.95), a text editor (TEXT

EDITOR, $39.95 diskette) and a

"player missile" editor (PM

EDITOR, $29.95).

These and other Ariworx

programs are available at com

puter stores or can be ordered

directly from Artworx toll free at

800-828-6573 or 716-425-2833.

Cimarron Releases

File Handling

System For The

Commodore

Business Computer

Costa Mesa, CA — CIMARRON

CORPORATION announced

today that it is making its pro

prietary file handling system

called CMAR available to systems

bouses and retailers who are

developing business applications

software for the Commodore line

of small business computers.

CMAR is a keyed file access

method that provides the foun

dation for CIMARRON'S Legal

Time Accountinng and Medical

Accounting packages marketed

by Commodore nationally. CMAR

is compatible with all present

Commodore disc subsystems util

izing the existing disc format. It is

written in 6502 machine language

and interacts directly with Com

modore Basic 4.0.

With its post "Binary Tree"

technology referred to as Inverted

Key File Method, CMAR offers a

ATARI 
400 w 116K .... . ... • 33900 

800 w 116K .... .. .. • 73900 

810 Disk Dr ive ... .. • 44900 

830 Modem ... • 15900 

850 Interface .. • 15900 

16K module • 8500 

EPSON 
MX-70 ...... _. .. CAll 
MX-80 . . . . . . . . . . . .. CAll 
MX-80 FIT . . .. CAll 
MX-1 00 ............ CAll 
Graphics kit ........ ' 8500 

Interface cards and cables available 
lor you r mach ine! 

HP-85A w/ 16K ..... '259500 

H P-125 ...... ..... ' 299500 

TELEVIDEO 
920C ........ . 
950 .. .... .. 

ZENITH 

.. ' 72900 

. . ' 93900 

Z-19 ........ _ ..... . 72500 

Z-89 .............. '215000 

Call lor more great prices on NEC. 
BMC. Northstar. Altos. Soroc. Am
dek . . and others. 

LO.BALL COMPUTERS 
P.O. Box 1818 

Beave rton. OR 97075 
APO/ FPO welcomed 

CALL (503) 641-0211 
Ordering Information: For fa stest ser
vice. send money order. cashier's 
check or bank wire. Vi sa and Me 
orders. add 3%. Personal checks 
accepted (a llow minimum to days to 
clear). Hours 9-5. M-F. 
Call For Our Free Price Llsl 

new programs to its presenliine 
of sofLware for home com pULers. 
All nine programs a re ava ilable 
for the ALa r i compuLer. T hey 
include space games (ENCOU N
TER AT QUESTAR IV, $23.95; 
ROC KET RAIDERS, $ 19.95; 
SPACE TRAP, $ 14.95), a n ighL 
landing sim ulato r (P I LOT, 
$16.95), a n exce lle nL blockadc 
game (BLOCKADE, $14.95), Lwo 
suspensefu l advclllu res (C RAN
STON MANOR, $2 1.95 diskeue; 
THE VAULTSO FZURI C H, 
$2 1.95), a texL ed itor (TEXT 
ED ITO R, $39.95 diskeue) and a 
"player missi le" editor (PM 
ED ITO R, $29.95). 

These and oLher Artworx 
programs are available aL com
pULer sto res or can be orde red 
di rectl y from ArLworx toll free aL 
800-828-6573 o r 716-425-2833 . 

Cimarron Releases 
File Handling 
System For The 
Commodore 
Business Computer 
CosLa Mesa, CA - C I MARRON 
CORPORATION a nnounccd 
Loday LhaL it is making iLs pro
prieLa ry file hand li ng system 
ca ll ed CM A R ava ilable to sysLems 
hOllses and retailers who are 
developing business appl icaLions 
sofLware for the Commodore line 
o f small business com pULers . 

C MAR is" keyed fil e access 
meLhod Lha L prov ides the foun 
dation for C IMARRO N'S Lega l 
Time Accou ntinn g a nd Med ica l 
Accountin g packages ma rkeLed 
by Commodore nationally. CMA R 
is compaLible with a ll present 
Commodore disc subsystems Uli l
izing the ex isLing d isc fo rmal. It is 
written in 6502 machine la ng uage 
and inte racls directl y wit h COTll
modore Basic 4 .0. 

WiLh iLS pOSL " BimH)' T rce" 
Lechnology re fe rred to as l/runted 
KI'), File M et.lwd , CM AR offe rs a 
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STORE

GALACTIC CHASE

Air Traffic
Controller

Programs for

AATARI
4 00/800

...q Unless Otherwise Noted

From Spectrum Computers

An alt machine language arcade game thai com

bines challenging play with groat graphics and

sound. Insect-like alien ships form ranks

above you, moving back and forth as they

ready their assault. Suddenly they start

breaking formation to swoop down on you, the

lone defender. Fight them off with swift mis

siles . . . until their invisible ray slows your

missiles down. May be played by 1 or 2

players, with two skill levels.

16K tape... $21.95

32K disk...529.95

TRICKY TUTORIALS
From Santa Cruz Software

A novel approach to learning about the special

programming functions of your Atari. Each

TRICKY TUTORIAL combines printed informa

lion with several programs (complete with

listings) that demonstrate the concept being

presented. You are encouraged to modify and

incorporate the programs in your own pro

gramming!

= 1 - DISPLAY LISTS

1SK tape or disk.. .S1H.95

*2 - HORIZONTAL £ VERTICAL SCROLLING

16K tape or disk...$1M.95

= 3 - PACE FLIPPING

1SK tapeor disk.. .$14. 95

#4 - BASICS OF ANIMATION

16K tape or disk.. .S1U.95

Also from Santa Cruz : BOB'S BUSINESS

A baker's dozen programs for business and

personal applications: amortization, mortgage,

saviongs. averages, square feel/yards, pay

check, investment, mortgage comparisons,

property expense, bar graphs, decimal/hex,

U.S. /metric, checkbook.

32K tape...11.95

GIN RUMMY 3.0
By S. Silverman from Manhattan Software

Using Atari sound for input cues, this program

presents your hand, the discards and the com

puters moves. All input is via the joystick, and

you can manipulate (reorder) the cards in

your hand any time it's your turn. Scoring of

both hands is done by the computer, as is the

overall game scoring. It makes a good Gin

Rummy opponent - what more can we say?

32K tape...$16.95

ASSEMBLER

BOOK

By Don Ursem from Quality

Figlit wave upon wave of Empire warriors as

you carry out STARCOM orders and defend

Starbase Hyperion. Very different fron the ar

cade-type space games, STARBASE HYPERION

is a complex tactical simulation. You can

choose from six levels of play with various

scenarios within each level. Comes with full

instructions and a Battle Manual.

21K tape...$19.95

2UK disk...$22.95

EASTERN,,FRONT

By Don £. Kurt fnman

While the ATARI ASSEMBLER CARTRIDGE

comes with an operating manual, it assumes

that you already know assembly language. If

you're new to the Atari or its 6502 processor,

this book is a must.

The Inmans guide you through the rudiments

of this fascinating type of programing in

clear, easy steps. Includes full listing and

description of 6502 mnemonics and addressing

modes.

$12.95

BULLETIN

BOARD 2.0
By Skip Potter from Showcase Software

A complete package that allows you to set up

your own computer bulletin board. Full docu

mentation makes it easy to define the special

functions to best serve your needs. Requires

Atari HOO/800, BIO disk drive, aulo answer

modem, and a phone line.

2KK disk...S59.95

By Chris Crawford from APE

A map-based simulation of Operation Barbossa,

the german invasion of Russia. A complex and

accurate war game, EASTERN FRONT pits

you, as German Commander, against the ter

rain, the weather, and the Russian forces.

Good use of colorful graphics and sound, and

well written documentation make Ihis game a

winner:

16K tape...S26.95

32K disk...$29.95

By M. Sieget from Daiasoft

Utility programs to unlock the mysteries of

your disk system. DETECTIVE lets you exam

ine and modify your disks, sector by sector.

D1SKMAP provides a graphic display of a disk,

noting which tracks and sectors contain data

and which do no!, A must for disk drive

owners.

16K disk...$29.95

SCOTT ADAM5

SHOOTING GALLERY ADVENTURES

By David Mannering from Crt
Wonder if the air traffic controllers are really
under stress? Want to see what all the fuss is

about? This program will give you a taste of
what goes on in those towers as you try to
quide 2S aircraft safely through your air

space This advanced version has five sep

arate control areas from which to choose, as

well as other enhancements.

16K tape...$11.95

From Analog

A remarkably realistic shooting gallery, com

plete with carnival music. Use your joystick to

shoot at moving owls, rabbits, ducks, and

clay pipes. Hit stars and targets for more

shots. If you can shoot them all, you'll get a
try at !he raging bear; if any ducks fly south,

they'll eat your bullets. Great family fun!

16K tape.. .SIB.95

By Scott Adams from Adventure International

Until you've played an Adventure, you can't

appreciate the hours of challenge and fun built
into each program. Each tests your powers of

reason and deduction as you attempt to accom

plish your mission using the implements you

have, find or devise. Tape for 21K Atari

1. ADVENTURELAND S19.95

2. PIRATE'S ADVENTURE S19.95

3. MISSION IMPOSSIBLE S19.95

H. VOODOO CASTLE $19.95

5. THE COUNT S19.95

6 STRANGE ODYSSEY $19.95

7 MYSTERY FUN HOUSE ST9.95

8. PYRAMID OF DOOM S19.95

9. GHOST TOWN $19.95

Visit our other stores: Seven Corners Center
Falls Church,VA & W.Bell Plaza • 66OO Security Blvd.- Baltimore, MD

TO ORDER CALL TOLL FREE 800 424-2738
For information

Call (202)363-9797

MAI L ORDERS: Send check or M.O. for total purchase
price, plus SI .00 postage & handling. D.C. residents, add
6% tax. Charge card customers: include all embossed

information on card.

THE PROGRAM STORE
4200 Wisconsin Avenue NW, Dept. U 01 Box 9609

Washington, D.C. 20016

~HEPROGRAM STORE CALL TOLL FREE 
800424 -2738 

",. 
From Spectrum Computers 
An all machine language arcade game that com
bines challenging play with great graphics a n d 
sound . In sect - like alien ships form ranks 
above you, moving back and fo rth a s th ey 
ready their assault. Suddenly they s tart 
breaking formation to swoop down on you. the 
lone defender. Fight them orr with swift mis
siles .. . until their invisible ray slows your 
missi les down. May be played by I or '2 
players, wilh two sk ill levels. 
16K tape ... 524.95 
32K disk . .. 529. 95 

TRICKY TUTORIALS 
From SCInta Cru z Software 
A novel approach to learning about the special 
programmi ng functions o f your Atari. Each 
TR ICKY T UTOR IAL (:ombines pri nted in for ma 
tion wit h several programs (complete with 
listings) that demonstrate the concept being 
p resented. You are encou raged to modify and 
incorpora te the prog rams in your own pro
gramming! 

ii I DISPLAY LI STS 
16K tapeordisk ..• S III.95 

!2 HORIZONTAL (. VERTICAL SCROLLING 
16K tapeordisk ... S IIL95 

i3 - PAGE FLIPPING 
16K tapeor d isk ... $11l.95 

i ll - BASICS OF ANIMAT ION 
16K tape o r d is k .. SII1.9 5 

Also from San ta Cruz: BOB'S BUSINESS 
A baker's dozen prog rams for b u siness and 
personal applications: a mortization, mortgage, 
saviongs. averages. square feet /yards. pay 
check, investment. mortgage comparisons, 
property expense, bar graphs, decimal / hex, 
U.S , fmet ric, c hec k book . 

32K tape ... 111 .95 

Air Traffic 
Control 
~ 

By Oavid """",,,,;;;; 
\Vander if Ihe air i con trollers are really 
under s t ress? Want to see what all the fus s is 
abou t ? This p rog ram will give you a las te of 
what goes on ill those towers as you t ry. to 
gu ide 26 aircra ft safely tI~rough y~ur air
space. This advanced verSIOn has fIve sep
arate cont rol areas from which to choose. as 
well as other e nhancement s . 

16K tape ... Sl1 . 95 

~ 
Programs for 

~ATARI 
1100 /800 

.-.--. .... .--.... 0 Unless Gtlle l' wise Noted 

GIN RUMMY 3.0 
By S. S il ver man from Manhattan Software 
Using Ata r i sound for input cues. this program 
presen ts you r hand. the discards and the com
p u ters moves. All input is v ia tile joystick, and 
you can manipulate (reorder) the cards in 
your hand any time it ' s your turn. Scoring of 
both hands is done by the computer, as is the 
overall game scori ng . It makes a good Gin 
Rummy opponent -- what mo re can we say? 

32K tape .. $ 1 6 .9~S~~"",~ 

Ai~ 
By Don Ursem from Ouality 
Figh t wave upon wave of Empire warriors as 
you carry out STARCOM orders and defend 
Starbase Hyperion. Very different fron the ar
cade-type space games, STAR BASE HY PER ION 
is a complex tactica l simulation. You can 
choose from s ix levels of play wit h va r ious 
scenarios wi th in each level . Comes with full 
instructions and a BaUle Manua l. 
211K lape ... SI9.95 
211K d isk ... Sn.95 

By Chris Crawfo rd from APE 
A map- ba sed s imulation o f Operation Barbossa, 
the german inva sion of Ru ssia. A complex and 
accurate war g ame , EASTERN FRONT pits 
you. as German Commander . against the ter 
rain, the wea ther, and the Russian forces. 
Good use of colorful graphics and sound. and 
well written docu mentation make th is game a 
winner ! 

16K tape ... S26.95 
32K d is k ... S29 . 95 

reali stic s hooting gB llery, com
plete with carnival music . Use your joystick to 
s hoot at moving owls, r abbits, ducks, and 
c lay p ipes. Hit s tars and targets fo r more 
s ho ts . If you can shoot them all, you 'll get a 
try at the raging bear; if any ducks fly south , 
they'll eat your bullet s . Great family fun! 

16K tape ... $18.95 

ASSEMBLER 
BOOK 

By Don t Kurt rnman 
Wh ile the ATAR I ASSEMBLER CARTRIDGE 
comes with a n operati ng ma nual, it assumes 
that you already know assembl y language . If 
you're new to the Atari or it s 6502 orocessor 
th is book is a must. . ' 

The In mans guide you through the rudiments 
of th is fascinatin(l type of programing In 
c lear. easy s leps. Includes full II sllng and 
descrip tion of 6502 mnemonics and addressing 
modes . 

$12.95 

BULLETIN 
BOARD 2.0 

By Skip Potter from Showcase So ftw are 
A complete pac ka ge that a llows you to sel u p 
you r own compu ter bulletin board. Full docu
men tat ion makes il easy to define the specia l 
functions to best serve you r needs. Requires 
Atarl 1100 /800, 810 disk drive, auto- answer 
modem. and a phone line. 

211K disk ... S59 . 95 

By M. S iegel from Da tasoft 
Util ily program s to unlock the mysteries of 
your d isk system. DETECTIVE lets you exam
ine Bnd modi fy you r disk s, sector by sector . 
DISKMAP provides a graphic display of a disk, 
noting wh ich track s and sectors contllln da ta 
a nd which do not. A mu s t for d isk drive 
o wne r s. 

16K d is k .. . S29 .95 
SCOTT ADAMS 

ADVENTURES 
By Scott Adams from Adventu re Interna tiona l 
Un til you 've played an Adventure, you can 't 
appreciate the hou rs of challenge and fU ll built 
into each program. Each tests your powers of 
reason and deduct ion as you attempt to accom
plish your mission usi ng the implemen ts you 
have , find or devise. Tape for 211K Ata r! 

1. ADVENTURELA ND S19. 95 
2. PIRATE'S ADVENTURE 5 19. 95 
3. MISS ION IMPO SS IBLE S19. 95 
II . VOODOO CASTLE S19.95 
5. THE COUNT S19.95 
6. STRANGE ODYSSEY $19.95 
7 . MYSTERY FUN HOUSE $19.95 
8. PYRAMID OF DOOM S19.95 
9. GHOST TOWN S19.95 

Visit our other stores: Seven Corners Center' Falls Church, VA & W. Bell Plaza ' 6600 Security Blvd.' Baltimore, MD 

CIC l1li TO ORDER CALL TOLL FREE 800 424-2738 
For informat ion 

Call (202) 363-9797 

MAl L ORDERS ; Send check or M.D. for total purchase 
price, pl us $1.00 postage & handling. D.C. residents, add 
6% tax. Cha rge ca rd customers: in cl ude all embossed 
information on card. 

THE PROGRAM STORE 
4200 Wisconsin Avenue NW, Dept. U 01 Box 9609 

Washington, D.C. 20016 
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COMPUTERS /-, 

~::":" ~~~ 
"1IP1t 1J.16K 

.~" 
S1330,OO I MOO 

.\MIlt 1 ~12l\ 1430 00 
"""It 1I -c4P. mo.oo 
AIIOItI~K 1725.00 
"1IP1e 111 12U. 3115.00 m7.00 
"",It II _/in b!flace 

Do$. 3.3 ioIS.OO ..... 
A9ple II Disk II GriYt Only 525.00 .,.. .. 
(llJ HEWLETT .. 

PACKAI=W UlI .... 
IIP·US Ih;rocompultr mo.oa 

_ .. 
H'.aS ltI icflKUllPUlilf 12SO.00 "'U. 
H~·IJ Vic:_Plllllr mo,oo ,m.oo 
161( [.qHim§ry WoQ;j!t ""10 ..... 
GltI'm PIoIttI 7125 2(50.00 """ Ptf10lllliiy WO!! . for 122S " ... ..... 
26318 1m~'PfWllIll ...,,. 3950.00 ""'" OPIlOn Il20 For 2$318 lSO.OO ", ... 
'Dnon 10 Choou 
1I"o.11902S 1300.00 UZ5.00 

9nSA ,M 0l1li Drift SUO.GO --Cr",hlQ billet 9]] 1,1. 2050.00 ",. .. 
Hp·lle Slim{irIt Adf.nced IJS.OD 
"'·111: SIim·lilll FlIllncial lSO,QO 
HP..$1 tv New 21 

"" 'm lU.OO ..... 
K' '''l t Clbt~lor "' .. , .... 
CIld Rude< hi UCV/c 2IS.00 , .... 
P"'bef Fo, 4\CV/C 3&UO "'" ()pbtll Wand for 'I CV/C 12UO " ... 
O""'R ... E~b 
~ "toll " och 9UO 11.00 

IiClllOry III DduCi For ' IC 15.00 
HP·9/ Plot/_bit Prlnt r 7SO.DO ..... 
III''' PIOIlWlbIi! 
c.lt\l 1I101 m.oo ...... 

HP·l4C P~r-.nble 
Scirnblic 150.00 111.00 

IIp·llt PfOf .... blt 
Buf. l IE ISO.OO 1I1.oa 
KP·3l[ Ad" Scittitiloe 55.00 ..... 
HP·31E BUlint" ",mL 15.00 " .. 
[Dca .... cd we U., .... 
103HZIl so Col CIt 149S.oo 11117.00 
tOl1-)211. 40 Col Cit I~S.oo .... 
~1,"161l~CoICtI 995.00 "'" IQSG.O~II Disl 950ft 1195.00 ,,.... 
4(1tG-DIIlI Disl lt JIl Ins.oo .... 
C1MCUse!lr; Dr," is.oo 11.00 
t an-lO Col ' 1II1t1 195.00 """ 101HhftftSIUII Talley 1995 00 ,~"" 
l!ICPS,SlI r-Ioo Im.oo ' '''.00 
CBM·lm Modell! 119.00 "' .. Voiee Sr~lbnim 395.00 l15. .. .. " "'.110 ~, .. 
'ET 10 IUE CXlII 39.'5 ,<.0, 
IEEE to lEE( Cible 49.95 ..... 

U., .. ~ 
1995.00 "".00 
J1U.OO "" ... "" ... l'lOO "" ... .,.... 
", .. " ... .. 
Us, .... 
59500 111.45 

1010.00 " ... .... 11." .... 457.00 

mAS INSTRUMENTS In! 
.. 

I199UA Cc ftsoit Mr- J ~" 
... , 

IIIptOlOfd . \. it "' ... ... " 10" Colo r MOMOI Hrcb ""tr 
Rnokr~on 314.95 1I1.tS 

J211. Melllory MOdule 399.15 1IU5 
Soet<b Syotbnam 14U5 nus 
DIP \l eonory DfI'IIt 4!1US ...... 
IIf Ml)doll~r 4U5 ..... 
Ttitohone Co~~It. (Modem) nU5 "'" !'Mte! (Solid SIIIII m .95 lIUS 

MX SO n 
MX SO fMPACT 
MX 10 IMPACT 
"_L<"_ AmE SllEHTYPE 
ANAD£I9501 
NEC 
5510 
5515 
3510 
3515 
OllDAJA 
MICROIiME SO 
MICIIOlIME &2 
1I ICR00IME Il 
PAPER TIGEI 

31ts.00 
1295.00 
149500 
~5.00 

14015..00 

"" .. "" .. , ..... 
5H.00 Jt5.OO 
649.00 54UG 

1050.00 m .oo 

u sc wr!ll Cr'llha 19500 moo 
460:; wr!ll Cr'llha 1J94.00 1tt.00 
560C "r- lu ll lire 1.695,00 I.I)UU 
OLlIlO IlETTER QUAlnYl 
630 RIOl br-direcllO!III 
' actin 1.965.00 U50.00 

164011.109 \cytIOIrcI 

'''''' 630 110 IIKtIYt O~Pr 
16501\ 136 ktybGIrd , .. , 4.000.00 z.m.oo 

2.110.00 uso.oo 
4.000.00 1.100.00 

MONITORS 0 .. 
USI .... 

BIiIC ~m. Phi 12 ' moo Ii"" 
MEt Cm. Phi. 12' ns.OO , .... 
h nr!ll12' 159.00 Ilt.OG .. 
U MONITOR u., .... 

9' B '" W m.oo ",,,. 
9' Glftn Phs '19.00 liS.1IO 
12' B", W 209.00 '&5.00 
12" Gr~n Phs. 229.00 199.110 
12" Gr~n Phs. 199.00 ,59..., 
Anti Reflective Screen 

•• T.V. Grade Screen .. 
SANIO MONITORS U., ... , 
13" Color (nrw) 
hrch Quality 5~CI.OO lII. .. 

12' Gretft Phs. J60." 14000 
12' 8 ' W ltO.OIl m .oo 
t~' 8 ' W JI0.00 m .. 
!'8 ' W Thc~ISrIlffi 135.00 14500 

8 
,. . ... -.. ,., ... 

'·,·r··' ~ 
, , .. ,. "." - -

OUR PRICE 

S139900 
MSL ~ 
2250.00 951 .00 

~ XEROX820 

WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 

~ 

MSl S2&49'. 00~ 846.00 
3495.00 ___ _ 

TERMINALS ... 
TEUVIlEO 

91. 
,,~ 

9lOC 
'5OC 

~ 

.ft. 0Ir 

[ ~t PrIc.I 
'699.00 U'I.OO 

9SO.00 0100 
995.00 79S.OO 

1.19S.OO '0.00 

DISKETTES SOLD ' N BOXES OF ,. 
(Min . Purchase) $100 Usl 
DYSAII P'l1Cl '0 DISIffit 
104'1 S' son SECTCNI UKI 
104/10 . ' DeL 
DUt-SOfT SEt. 

314Q{1 .' son SECTCNI mono I ' OIL 
DEH.·SOfl SECTOR 
MAlEU 
MI)-I 5' SOFT SEC 
TCHWSl. O[N 
M&2 ' SOfT 
SECTOMl8l. SIOEJOBl. 

DE". 
fO·1 S' SOrT SEtJDBL 

DEN. 
fCH J' son SEtJQBl. 

SIOEJtlaL. OUt 

conus 

6.40 ,,, 
10.75 

' .110 

1." 
' .50 

"0 

Us, 

.. .... 
1" 
loo 
115 ... 
150 . ... 
l50 

.... 

.. -DRIVES. 

5 Ma11ES .~, 
10 M,ms t~ 

l.1!1t1.00 1l050.oo 
S.3!1t1.00 4.44l00 

20 MBms 6,' SO.00 s.,us.oo 

SOFTWARE a 
fOi AI"PU 11- " , . 

'A~ .. ~ . Ow 
Anonif' " Us, Prict 

• Applr fortrM 100.00 $ 141.00 
DOS 3J (16 5«1011 60.00 u.oo 

·AQcIItPI.OTU6Scdoll ISO.OO IIUlO 
AQcI~ FOIITIWI 
(feu«, A28OOl!i) 
U6 S«toll 
lIn~e Spletn _.,. 
App~ PIKII 

apl Ccrtelll tco:llltl SJUm 
'Pllnnn~1J P!(ble 

Vllidu 
Y;'ie.l1c 
Desl.lop Plan II 
lI iclolatl O,tlbiu Spltll 
S~ItOB Mu~ 
lIuu SoPtfkllIi 

"".110 , ..... 
4iS.00 ",.. 
395.00 lIt.oo 
395.00 lIt.oo 
"".00 15100 
"".110 15'.00 
"".00 I5t.OO 
ISO.OO 11'.00 
2n.00 ,ft'" 
ISO.oo Ilt.oo 
".00 11" . 

VIC:: 20 
~-

~, 
Yic·TV lrIodual 
YicC,ufllt . 
YicDisl.DriYe ••••• 
Yie 6 Pad. prOIlU" •• 

MSl 

. ..... . ... . Sl9.00 
• .. .. $69.00 

. ... . . .. .... . .•. SCIII 
. . . ...... . ... "(00 

.. 
W., P'riu 
KH·IO P, 1IC1 f eed )1.00 
KR-12 PI(lIf feed u.oo 
fI·IOO PlIIICr Feerl 5l.OO 
fR·12IU!'tIPCI feed tUlG 
PQ·20 n.oo 
lC·1I5 10.00 
lC·lIU 10.00 
fl-61 Sotnlific Z100 
fl~1 SatnIi6c: 11.00 
fH600P Scien~ 1'-'5 
FX-602' "1;0 .. ",111 hl" 
tnmmin, UPIIfJ ' lo_ 
lrIalril 512 S\Iep 129.95 ".00 

fl·l02P Solves Prollltllll.-i!fl AIIl~' 
Kumtne Clarity. USoH Basic 
t " r.r'1f 199.95 

".. •. m .. 
90S RtmDIl 
'10 92' 925 Rflrlole 
930 11l1li011 
9SO RMO~ 
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new level of efficient disc man

agement for programs requiring

sophisticated multi-key accessing.

CMAR performs all read, write,

change and delete functions and

supports up to five opened keys

concurrently. Future hard disc

emulations with an unlimited

number of secondary keys will

provide a "big system" working

environment at low cost.

With a random access speed

gain of nearly 60% and a sequen

tial speed gain of over 45%, even

programs with heavy posting

routines, sorts and fetches can

become practical and manageable.

CMAR integrates its dynamic-

file substructure with the applica

tion program and Commodore

Basic. Since the file system is

dynamic, no file reorganization is

ever required as in ISAM and

Binary Tree configurations.

CMAR requires less than

10K bytes of memory and can be

expanded to any operational file

size, limited only by disc storage

capacity. Files can consist of

2.000 to 20,000 keys depending

on key size. Additionally, two

kinds of key files are permitted; a

primary key and its associated

data record both based on relative

file format.

CMAR is available through

CIMARRON and is priced at

$99.00 dealer net. A multiple

quantity discount structure for

application developers is also

offered. Documentation only can

be purchased separately for

$ 10.00 on diskette in WordCraft

80 format.

OSI Screen Editor

Edit All is a full screen editor for

OSI computers from DMP Sys

tems, 319 Hampton Blvd., Ro

chester NY 14612. It replaces the

standard I/O routines to allow

the user to edit any program line

that is on the screen. As editing

takes place, the line is dynamically

expanded or contracted.

Edit All supports a scroll

window screen handler that

allows you to define where on the

screen you want your output to

go. All output to the screen is via

a window whose length, height

and width are all user changeable.

Full cursor control is supported

along with an instant .screen

clear. Edit All works with OS65D

Basic and Assembler. Price is

$19.95 for 51/. disk.

World Book

Encyclopedia Now

On CompuServe

Columbus, Ohio — The Compu

Serve Information Service today

announced the signing of an

agreement with World Book

Hardware

ATARI 400 COMPUTER 325.00
ATARI 625 PRINTER 569.00
ATARI 850 INTERFACE MOD. 155.00
16KRAM 69.00
32KRAM 139.00

Software
ATARI WORD PROCESSOR 109.95
MISSILE COMMAND 29.95
ASTEROIDS 29.95
UK LETTER PERFECT 109.95
DATA5OF TEXT WIZARD 99.95
VISICALC 139.95

Media
VERBATIM 24.50 /box
DYSAN 17.50/box

Printers

EPSON MX-80 call us.
EPSON MX-80FT call us.
OKIDATA82A 499.00
NEC 8023A 639.00
IDS PAPER TIGER 460G 695.00

Modems
HAYES MICROMODEM II 269.00
HAYES 5MAPJMODEM 119.00
NOVATION ALTTOCAT call us.

Monitors

NEC 12" GREEN 179.00
NEC 13" COLOR 399.00
AMDEK 12" GREEN 149.00
ZENITH 12" GREEN 124.00

FREE CATALOG

DO
THE PURCHASING SERVICE FOR

1247 LINCOLN BLVD.

We offer the most complere seleaion of name
brands in the country. Stock items are shipped the
same day. 30 day guarantee. Your satisfaction

and UNICOMM prices made our reputation.

HOME & BUSINESS COMPUTERS

SUITE F, SANTA MONICA, CA. 90401 (213) 451-8089
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new level of efficient disc man
agement fo r programs requiring 
sophisticated multi-key accessin g. 
CMAR performs all read, writc, 
change a nd de lete functions and 
supports up to fi ve opened keys 
concurrentl y. Future hard disc 
e mulations with an unlimited 
number of secondary keys will 
provide a "big system" working 
enviro nnlenl at low cost. 

With a random access speed 
ga in of nearl y 60% and a sequen
tial speed gain of over 45%, even 
programs with heavy posting 
routines, sorts and fetches can 
become practical and manageable. 

C MAR integrates its d yna mic 
lile substructure with the a pplica
tion program and Commodore 
Basic. Since the file system is 
dynamic, no fi le reorgan ization is 
eve r required as in ISAM and 
Binary Tree configurations. 

CMAR requires less than 
10K bytes o f memory a nd can be 

COMPIJIIR 
ATARl825 PRINlER 
ATARI 850 INlERFACE MOD. 
16KlWA 
32K RAM 

Software 
ATAPJ WORD PROCESSOR 
MISSILE COMMAND 
ASlEROIDS 
UK LETTER PERFEG 
DATASOFT lEXT WIZARD 
VlSICALC 

Media 
VERllATIM 
DYSAN 

COMPUTE! 

expanded to an y ope rati onal file 
size, limited only by disc storage 
capacity. Files can consist of 
2,000 to 20,000 keys depe nding 
on key size. Additionall y, two 
kinds of key files a re pe rmitted ; a 
primary key a nd its associated 
data recot'd both based o n relative 
fil e formal. 

CMA R is ava il able through 
C IMARRO N and is priced at 
$99.00 dea le r net. A multiple 
quantity discount struCLUre for 
applica tion develope rs is also 
offered. Documentation onl y ca n 
be purchased separately for 
$ 10.00 on diskette in WordCraft 
80 formal. 

OSI Screen Editor 
Edit All is a full screen editor for 
OS I compu ters from DMP Sys
tems, 3 19 Hampton Blvd ., Ro
chester NY 146 12. It re places the 
standa rd [/0 routines to allow 

NEC 8D23A 
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the user to edit an y program line 
that is on the screen . As editing 
takes place, the line is dynamica ll y 
ex panded or contractcd . 

Edit All supports a scro ll 
window screen hand ler that 
allows yo u to define where on the 
screen you want yo ur o utpuLlO 
go. Al l output to the screen is via 
a window whose length , hei&.ht 
and width are a ll user changeable. 
Full cursor control is suppo rted 
along wi th an in stant screen 
clea r. Edit All wo rks with OS65 D 
Basic a nd Assembler. Price is 
$ 19 .95 ror 5 ';:, disk. 

World Book 
Encyclopedia Now 
On CompuServe 
Columbus, O hio - T he Comp"
Serve In formatio n Service toda y 
announced the signing of an 
agreement with World Book 

IDS PAPER TIGER 46DG 

109.95 
29.95 
29.95 

109.95 
99.95 

139.95 

24.50/box 
17.50 /box 

/IIoderns 
HAYES MlCROMODEM II 
HAYES' SMAATMODEM 
NOVATION AUTOCAT 

Monitors 
NEC 12" GREEN 
NEC 1:J" COLOR 
AMDEK 12" GREEN 
ZENITH 12" GREEN 

FREE CATALOG 

26<;>.00 
119.00 
coli us. 

179.00 
399.00 
149.00 
124.00 

OlJDOD 
-- m _ _ m _ .. M, 
------- I'c -------~~-----

We offer the most complete selection of nome 
brands in the country. Stack items are shipped the 
some day. :JO day guarantee. Your sotisfacrion 
and UNICClI-IM prices made our reputation. 

THE PURCHASING SERVICE FOR HOMIE & IlUSINESS COMPUTERS 

1247 LINCOLN BLVD. SUITE F, SANTA MONICA, CA. 90401 (21.3) 451-8089 
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SEC
Microcomputer

PC-S001A 32K Computer CALL

PCB012A I/O Unit W/32K RAM CALL

PC-8013A Dual Mini-Disk Drive (Jnlt CALL

PC-8001 MultlCardware{FDI/0&32K) CALL

CP/M 2.2 Operating System for NEC 129

WordStar configured for NEC 299

SuperCalc configured (or NEC 279

NEC Wordprocessor& Accounting Softe-ire CALL
Many mote software packages and languages;

{Pascal, Fortran. Cobol. etc) are available configured fo
ili. NEC 800IA Computer.

Please call oi wilte for a proiluct price list.

""■■ . ■'. ■ ' ■ i .»:vi-; -\ ATARI

800

a 16K

$749
Atari 400 W/16K 349

410 Program Recorder 45
810 Disk Dilve ^440
825 80 col. 7x8 Dor matrix Impact printer i.699
822 40 col. Quiet Thermal Printer 349
850 Interface Module 159

Atari 16K Ram Module .'.,'.'. .69
Axlon Ramcram 32K Module !l89

Video Monitors
Amdek/Leedex Video 100 12" B&W 155

AmdeU/Lcedex Video 100G 12" GreenPhoVPher;.:i79
Amdek (Hitachi) 13" Color w/audlo output 389

MEC 12~Lo-Res Color Display

NEC 12"H|.Re.RGBCoior D|Sp|fly.
Sanyo <T B&W Display ...
Sanyo 9" Green Phospher Display. .
Sanyo 12" BSW Display. . ^IX
Sanyo 12" Green Phospher Display. .'." " 28S
Sanyo 13- Color Display .. Jig
Zenith 12" Green Phospher Display ZVM-121.''. '.'.'. '. 149

ZENITH

12"

GREEN

$149

VIC20 $259

tcippkz computer
■Authorized Dealer

APPLE II PLUS

16K NOW $1025

48K NOW $1089

64K# now $1199
■48K Apple l i,i, I6K RamB»ard

APPLE DISK

DRIVES

$439
w/controller and DOS 3.3 $499

Apple Cards and Hardware
Language System w/P

Sllentupe PHnter win

Hayes Micronodem II

Novalion Apple-Cat . .

Videi Videateim 80 co
Vldex Keyboaid Enhan

Z-SO Softcard by Micro

16 K RamCard by Micr<

CPS Multhfunclian cmrd

•ulA BASICS 379

litr card 349

299

339

nacard 269

r 115

It 299
rft 169

189

Software for the Apple

VisiCalc version 3.3 159

Visil il«- (NEW data base manager) 199

Via.Trend/VIalPlol 219
DB Master
WordStar (Apple BO col. version} . . .

Dou> Jones Portfolio Evalualor ....
Apple Post

Apple Writer
Dow Jones Newa & Quolaa Reporter
Apple Plot

Tax Pr*parer

Real Esiate Analyzer

249

45
45

65
85

99

129

16K RAMBOARD by ConComp

for Apple II Computers

$1 009!
FOR ONLY 129

Personal
Computer

Color ' Sound * Graphics
^al\ or write for more info.
Disk drives available soont

S-100
California Computer

Systems

Floppy Disk Controller S369

64K Dynamic Ram Board, 200ns $499

Z-80 CPU board w/monitor ROM $269

16K Static memory board. 200ns 369

3ZK Static memory board. 200ns 599
S-100 12 Slot Mainframe 47S

4-Port Serial Interface 299

2-Port Serial/2-Port Parallel Interface 299
4-Port Parallel Interface 22S

Printers

Silentype
w/Apple || Interface

$349
Epson

MX-80 or

MX-80 FT

CALL

Anadex 9501 »/2K Buffer 1349

C. Itoh StariiTltei 25 CPS dalsywheel '.'.'. IMS
C. Itoh Starurlter 45 CPS dalsywheel I649
Epson MX-70 CALL

Epson MX-80 & MX-80 F/T ..'....'.'." CALL
Epson MX-100 " CALL
NEC 8023 Impact Dot Matrix ,...".'.'.". 6«
NEC Splnwrllers (Latest models) CALL
Paper Tiger IDS-445G u.-/graphlc* 699
Paper Tiger 1D5-460G uy/graptitca 949

Paper Tiger IDS-560G w/graphtci !!!l249
Sl!enti,pe Printer w/Apple Interface '. '. .. .349
Qume Sprint Daisyuheeli (Latest modeli) .CALL

ORDER TOLL FREE

800-854-6654
In California and

outside continental U.S.

(714) 698-8088
Telex 695-000 Beta CCMO

Send Orders To:
Ordenng .nWiauon Phone orders using VISA. MASTERCARD

AMERICAN EXPRESS, DINERS CLUB CARTE BLANCHE, bank

check lalbic len days 10 clear) Unless prepaid out* cash, pitas* «)ri

5% for shipping, hmdling and bJurtnct {minimum S 001 Calilor
na residents add b% sales Ui We accept CODs OEM*, hsiuunoni

and corporalions please send (or 0 wrmen quotation All fquipment
s subptl io price change and auaitabllnv wrthoul now* All equip

mem a new and complete wth manufacturer"! warranty I usually 90

daysl Shomoom pries may ddfur from mail older prices

Mail Order

8314 Parkway Drive

La Mesa, Calif. 92041

NEe 
Microcomputer 

PC·800lA 32J( eolllpul., .•.. '" .CALL 
PC·8012A 1/0 Ultll _ / :l2K RAM .. , .. . . . CAll. 
PC·aO!:SA 0". 1 MI"' .O'.k onwe Unit. ... CAll 
pc·aool Muln C.rd..:.r. (fOl i O" :12K) ........ CAll 
CP / M. 2.2 Oper.tlng Syst'"" lor NEC ..•.•... _ . _ . 129 
WordSt.t collltgured lor NEC ....•. _ . • . .. . ... .. 29:9 
5upcrC.lc configured for NEC ..... _ . . • .. ..... . 279 
NEC Wordproc .... ot It Accounting Soh .. ue ... . . CAll 
Man~ m ore .oh .... re p.ckag" . nd la " g uages; 
(P.scal, Fonr.n , Cobol. e to;) • ••• vall.bleco"I'gu'" for 
the NEC 800IA Compu, ... 
Plea. e call o. MUe fot • produce price II ... 

- 0 QII IQt) . 

-----

SOO 
~ 16K 

@ $74-

p .;.;, .•. ; 

APPLE II PLUS 
NOW $1025 
NOW $1089 
NOW $1199 

16K 
4SK 
64K-

'48)( Apple ... Ith 16K RamBo • • d 

DISK 
DRIVES 

5·100 
California Computer 

Systems 
Roppy Disk Co.troU ... 
64K Dyaa.ic Ra. Board. 200 •• 
Z-80 CPU board.., ' _o.leor ROM 

$369 
5499 
5269 

16K Slatk mealOfY bowd. :zoo.. .. . ..... . ...... 569 
32K Statk _ry boar •• 200u •.••......•..•. S99 
5· 100 12 5 101 Ma, ........ .............. _ .• , .•. • 75 
"Pon Serial In.'d,ce .••. . ...•. . ..•..... . .•. 299 
2·POll Serlal/2·Pon p.,.lkIln'.rn.c. . . . .. . ... 29? 
.. Pon PWillellnl..t.c: • . . ...... , .... .. ..... . 229 

Printers 

SHentype 
_ I Appl. II ....... ac. 

$349 
Epson 

MX-80 or 
MX-80 FT 

CALL ----.......... .,J 
AaadG: 9501 wi D( BIIf(u . •.••.. _ .• .. •. _ . . _ . 1349 
C. hob Shlnwrlte:r 25 CPS d.laywbeeJ . . . . •. . • ... 1449 

AlarI4OO .. / 161( ... . .. . ..... ..• ...... . . 349 / tr II d DOS 33 $499 C. lto .. Slannttef45CPSclalevwhft'J • ..• ....•.. 1649 
410 Program Rc.c:ord" . • • • . • • • • • • . • • . 65 ~_W)~c;;o;;n;r.;oCe~r;;;ain;:;;;;;j'i;;;·;;ii;;;;;~_1 ElMOft MX· 70 . _ .• ••••• • ••..•••••• • ••••••• • CAl.L 
810 Oltok Drive ........•.•.•.•.. . . . ......... 449 d H ref Epsoa MX·SOA MX·IOF/T . .•... . ....•.•.. .. CAll. 
82580c:ol. 7 .. 80ocm.trill lmpactprlnlv ....• . .• 699 an a ware EpeoIlMX-IOO .•.•.•... . •.•..•.••...•... . . CItll. 
822 40 col. Qui" Thl'nnal Plioler ....•...... . .. 349 t.. ...... 5pt •• _ / P.KaI .. BASICS •.•• S19 NEe 10231_pKf Doc Mattia .•.....•••.......• 695 

~-~~~~..,..,J $439 

850 Inlerf.a Module ........... •. - .......... 159 ..... 1\IP. P ..... _ . / 1 ....... _ ean • •.• . .. . S49 NEe SpIn.nlcr'I~lat model.) ......• . •...•• CAll. 
Ala,l 16K Ram Modole. .•.•...•...............• 69 H.".. Mk:rv.CMI •• n .. . . ....... . . . ... 299 hpon T ... 1DS-«5G _ ' -",pille • . . . . .• . • . ..... 699 
.... Ion R..mcnm 321< Modul4! . .. . . . 189 Nov.d_ Appl..c.t .•. • .•....• • ••.• . • . SS9 Pa.-. Tilt" lDS-46OG _ {.apllte • ... . ....... . . . 949 

VW .. VW.ot_SOcot. •• c.nS .•.. • .•.. 269 P.pon TigG JOS-56OG _ /anp.des ......• . ..... 1249 
Video Monitors 

Amdek/ LHdal Video 100 IT saw ... . ...•.... 155 
Amd.k / lado Vkleo IGOG IT Gret'Ift Ph .. pblH' _ .• 179 
Amd,k (HIUochl) IS- Color w l a udlo output . .... .. 389 
NEe 12" Gr_ Pt.o.ph., Ot.pla,.IB- I20IM ..... CAll 
NEC 12" La·A" Color Ol.pl.,, _ ............•.. CALl. 
NEC I T HI·Ra AGB Color Displ." ......•..... CALL 
Suvo r BA.W Olapla, ..... . , . . . . . . .. . 185 
Sanvn 9" GI"" Phosphl!l Ot 'pla, . . . .. CALL S.",. 12'" B&WDlapl.,. .. . •. . . . . . . ... 269 
5a"yo 12'" Or"" Phospher DI.pla, . . . . .. 285 
S.nyo 13-Color Oi,pla, .. " .... _ . . . 449 
z..nlth 12" Gre"," Pt.OIphl!l' ... 149 

ZENITH 
12" 

GREEN 

$149 

VW .... KayboenS EaIaao.c ....... . , •. • , • ••• 1l5 SILentype PriIIter _ IAppk lIdm.ce . . •. . • . .... . • 349 
z ... SoftaonS by "'"-oft .... • • • . , ... . . 299 Q.me Sprfttf: Oalaywtwtt. (Lal ... nHMIods) •• , • • • CAll. 
16 KR •• C. ... dby .. k..-oIt .. . • . • •.••.•. 169 
CPSN.ltl-f • .cdo.C8nS • . , . • . •. • , • •.•. . 119 

Software for the Apple 
V'.ICak: ...... ao.S.S .... . . . . . . . ........ 15' 
V .. 'FlIe(NEWdao ... ba .... _ .... , • . • . •••. 1" 
V .. rr .... d {V.lPloe .•. • ..•.•• , •.•. • . •• 219 
DBM ....... . .. .. , . " • • .• • •.•.• • .•.•• 16t 
wonts .... (Appla SO col . .. __ loa) , , ••.. ••. 24' 
Dow .100_ PartfoUo Eve"elo.. ., . • .•. •.• . • S 
AppleP .. I .•.•.• . • ...•..••.•.• . ••. • • • 45 
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Encyclopedia to cooperate in

developing the on-line, electronic

version of the encyclopedia.

Robert King, chairman of

the board of directors at World

Book, a subsidiary of Scott 8c

Fetzer Company, said, "We ex

pect to develop significant new

services utilizing our existing

database, both for the home and

business markets. This service

will add a new dimension to the

printed edition of World Book."

CompuServe subscribers can

access the World Book service

for the standard fee of $5 per

hour weekday evenings, all day

weekends and holidays. Weekday

daytime access is also available.

To use the service, a subscriber

needs a personal computer or

terminal, a telephone and a

modem.

CompuServe also offers the

latest news from major newspa

pers and a national wire service,

corporate stock and commodities

information, home banking,

electronic mail and real-time

communications, computer

games, family information and

computing power for program

ming activities.

CompuServe is available

through a local telephone call in

more than 260 US cities. Compu

Serve is an H&R Block Company.

K-BYTE Introduces

K-RAZY SHOOT-OUT™

Between Space

Commanders And

Alien Droids

It's a battle of wits and fast action,

this game in ROM form for

Atari® 400™ or Atari® 800™

Personal Computer Systems. K-

BYTE's K-RAZY SHOOT-OUT

is available in a solid-state car-

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

PET owners everywhere sing

Jj Thanks for the MemoriesJJ

to good old Bob Skyles

...they should...because Bob Skyles is the only complete

source for memory boards for any PET ever sold. Old Bob

won't forget you.

And the Skyles memory sysiems have [he highest quality control of any computer prod-
uct e\er Over 100 million bits of Skyles memory boards are already in the field; you can
count the total number of failures on the fingers of one hand. First quality static and
dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are guaran-
tee(l —in spite of the new lower prices—lor a full two >ears.

The boards connect directly to the data bus on your board with ribbon cable and 50 pin
connectors thai keep the data bus open to the outside world. Installs in minutes without
special tools or equipment.. .just a screwdriver.

Because of our new dynamic memory design, and to celebrate the Skyles1 Third Annual
Survival Anniversary, here are the smashing new prices:

The 8K Memory System originally $250.00 now $200.00 Save $ 50.00

The I6K Memory System originally $450.00 now $300.00 Save $150.00
The 24K Memory System originally $650.00 now $400.00 Stive $250.00

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

Shipping and Handling (USA/Canada) S3.50 (Europe/Asia) S1S.00
California residents must add 6%/6'A % sales lax, as required.

Skyles Electric Works
231K Soulh Whisman Road

Mountain View, California 94041

(415) 965-1735

Visa/Mas!ercard orders; call tollfree

(800) 227-9998 (except California).
California orders: please call (415)

965-1735.

tridge (ROM pack), individually

tested to assure reliability and

customer satisfaction.

K-BYTE's K-RAZY SHOOT

OUT is destined to be a favorite

of Atari enthusiasts across the

country.

•• S31A>IS 33S 6l3d/IM90'

For details on K-RAZY

SHOOT-OUT™, contact Chuck

Milleral K-BYTE™. Division of

Kay Enterprises Co., 1705 Austin,

Troy, Michigan 48099. Phone:

(313)524-9878.

The Stock Market

Goes Home

Marketscan, a new personal

online slock market service was

formally announced today by

Barbara Hyland, Manager of

Info Globe.

"We're introducing Market-

scan to meet the demands for

online information by personal

computer users," says Hyland.

With Marketscan a user can get

daily quotations for all stocks

listed on the Toronto, Montreal,

Alberta. Vancouver, New York
and American Slock Exchanges.

The high. low. close, and trading

volume are displayed in familiar

formats. Marketscan provides a

variety of services. A user can

analyze a specific stock on one or

several exchanges or several

stocks at one time, monitor an
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Skyles Electric Works 
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lridge (ROM pack) , indi viduall y 
tested to assu re reliability ancl 
CUSlo me r sa tisfaction. 

K-BYTE's K-RAZY SHOOT
OUT is destined LO be a favo rite 
of Atari enthusiasts across the 
country. 
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For deta ils on K-RAZY 
SHOOT-OUT'· , contact Chuck 
Mille r at K-B YTE ,. , Divis ion of 
Ka y Ente rprises Co. , 1705 Austin , 
Troy, Michigan 48099. Phone: 
(3 13)524-9878. 
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