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LOST

COLONY
By David Feitelberg from Acorn

You are the Economic Manage' ot the world s firs: space

colony. The next support ship from Earth isnt due for

another 15 years, and you have instructions to make

Ihings go better or get out ot office in shame You must

allocate labor, explore new territories, decide on produc

tion quotas, determine pay scales and taxes lor the most

productivity You re armed with maps ana charts 10 levels

ol difficulty: save the game' feature on disk.

16K Tape or 32K Disk,
Now thru June 1

You Pay only $23.96

REPTILLIAN

ZORK I, II, or III

From Synapse

Fight bravely. Time Gladiator Destroy each part of the

Reptile before it links up with other crushing segments to

destroy the tracking station The hopes of an entire galaxy

fly wim you1 Requires joystick

16K Tape or Disk $34.95 20% Off

Now Thru June 1

You Pay Only $27.96

From Inlocom

You can communicate in complete English sentences in

these interactive adventures, wilh a vocabulary of over

600 words! Each of ttiese literate games will keep you

entertained lor 50 hours or more

Zork I. The Great Underground Empire: Discover 20

treasures, and light lor your life1 Zork II, The Wizard ol

Frobozz The Wizard will attempt to confound your quest

with his capricious powers Zork III: Brand New

Adventure1

32K Disk $39.95

GORF
From HokIan

A unique sight and sound adventure in the interstellar war

against the Gorfian Empire You mus! repel attacks by

Droids, Anti-Gravity Bonks. Anli-Particfe Lasers. Gorfian

fighters and torpedos. etc Four levels Irom an Aslrobattle

to a full-fledged Space War. Requires joystock.

ROM Cartridge, $44.9516K

Required

Disk, $39.95 24K Required

FORT

APOCALYPSE
From Synapse Software

The Warlords ol Kraltha have constructed a prison deep

inside Earth — the terrifying FORT APOCALYPSE. All

those who have tried to rescue their slave captives have

vanished without a trace. Now it's your turn! Can you

descend thru the Kralthian disruplor fields and penetiale

the vast underground Vaults Ol Dracoes'3 Can your

Rocket-Copier fighi off the Worm I ings. Servo-Tank Inter

ceptors and Robo- Choppers'' Multi-player game with ar

cade aclion. requires joysticks

32K Tape or Disk, $34.95

SHADOW

WORLD
From Synapse

Confedeiates defend pod cities in the atmosphere of

dangerous Jantor from Rigilhan ships violating the mining

treaties Attacks for strategic minerals! Threats Irom

mutoid file! Match your skills and reflexes to the enemies

superior numbers 1 or 2 players with dual independent

screen display, requires joystick.

16K Tape or Disk $34.95

Programmer's

Corner
wmmmm

BASIC COMPILER
by Special Software Syslems from DataSoft

Your programs in BASIC can easily be transformed into

ultra-fast machine language object code Includes a free

run lime package and a tutorial on how to program effec

tively with ttie Basic Compiler

32K Disk $99.95 20% Off

Now Thru June 1

You Pay Only $79.96

SHOOTING
ARCADE
From DataSoft

The most colorful, captivating amusement park attraction

— get a bang out of Shooling Arcade1 Aim at stampeding

elephants, waddling ducks and jumping bunnies. Hold the

gun steady and pull the trigger — just don't run out of

bullets The animation of the moving gallery targets is the

highlight.

16K Tape or Disk $29.95

CANYON

CLIMBER
From DataSoft by Tim Ferris

You re at the bottom ot the Grand Canyon, trying to scale

the world s toughest wall. If that's not enough ol a problem.

there are three challenges to face along the way: angry

sheep, theatening Indians and attacking birds. Action-

packed arcade game you'll really enjoy Requires joystick

16K Tape or Disk, $29.95

HOME

ACCOUNTANT
From Continental Software

Powerful home finance package manages your money

simply! Track 100 budget categories for 5 different check

ing accounts and all the credit cards you have. Watch Ihe

program print checks, balance sheet, net worth

statements and produce trend analyses, oar or line

graphs. The lime saving transaction history lets you cus

tomize your own financial package Great lor realistic

budgeting!

Disk S74.9S

Family

Features

COMPUTER FACTS

IN FIVE
From Avalon Hill

Entertaining game of knowledge with educational merit lor

the entire family 1. 2. or more players select from more

than 1.000 popular and academic areas associate an

swers with 5 classes and categories You must be fast —

provide correct answers as you race the sand Clock timer

48KDiskS25.95

Bookshelf
■■■

ATARI

SOFTWARE

1983
From The Book Company

Hundreds of incisive reviews on business, education, word

processing and game programs. Concise descriptions

with 6 letter rating system Select your favorites from Ihe

only consumer guide written exclusively lor Atari owners!

Soflcover book $19.95

Programs for TRS-80,
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LOST 
COLONY 
By David Feltelberg Irom ACOin 
You ate the Econormc Manager 01 the wOfId S IlrSI space 
colony The next support ship Irom Eart" Isn't oue lor 
another 1S yeers, and you have InstrucllOns 10 make 
Ihlngs go bener or get OUI 0 1 olliCe In shame. You muSI 
allocale labor, explore new lerl'llol'les. deode on produc
lIOn qUOlas_ delermlne pay scales andla:o:es lor the most 
pl'odUCtIVlty. You 're armed wllh maps and Charts, 10 levels 
01 dllllCUlty: "save the game" feature on dIsk. 'Ie 
16K Tape or 32K Disk, e.O't 
Now thru June 1 OJ 
You Pay only S23.96 ~' " 

ZORK I, II, or III . • 
From Infocom ' 
You can commUnicate /r'I complele English ser'l fell'Ces in 
these .nteracllVe adventures, w.th a vocabulary 01 over 
600 words! Each 0 1 these literale games wi ll keep you 
entertaIned lor 50 hours or mOte, 
Zork I. The Great Ul'ldergroul'ld Empire: D,scover 20 
treasures, al'ld fight fOt you, I ~e ' 20rk II , The WlZartl of 
Frobozz; The Wizard WIll at1empt to confoul'ld your quest 
wi th his capr iCIOUS powe rs. 20r k III : Brand New 
Adventure' 

32K Disk S39.95 

~ GORF 
From Roldan 
A unique SIght and soul'ld adventure In the .nterstellar war 
agatnsl the Gorlian Emprre, You must repel anacks by 
Oro1ds, Anti-Gravity Bonks. Anti'Pall,cle Lasers. Gorl ian 
lighters and tOtpedos. etc. Four levels Irom an Astrobat1le 
to a luil-lledged Space War, Requires joystock. 

ROM Cartridge, $44.9516K 
Required 
Disk, $39.95 24K Required 

REPTILLIAN ,- ilt4N 
From Synapse 
Fight bravely. Time Gtao.ator. Destroy each pall 01 the 
Reptile belore ,tl'nks up w.th other crushing segments to 
destroy Ihe trackJng statIOn. The hopes 01 an enbre galaxy 
Ity w.th you! RequHe5 JOYstICk 

16K Tape or Disk S34.95 20% Off 
Now Thru June 1 \'e 
You Pay Only S27.96 SO, 

FORT 
APOCALYPSE 
From Synapse Sottware 
The Warlords 0 1 Kraltha have constructed a prison deep 
.nslde Earth - tna tefrilying FORT APOCALYPSE. Alt 
those who have lned 10 rescue, thell slave captIVes have 
vanished Without a trace. Now Ifs your turn! Can you 
descend thru the KraJthian diSfupto, lields and penetrale 
the vast underground Vaults 0' Oraco",s1 Can your 
Rectel·COpter light 011 the Wormlings, Servo· Tank Inter
captors and Robe-Choppers? Multi-player game WIth al
cace actIOn: reqUires )OVslk::tts. 

32K Tape or Disk, $34.95 

SHADOW 
WORLD 
From Synapse 
Confederates delend pod C.tleS ,n Ihe atmosphere 01 
dangerous JantOt Irom Rlgillian Ships violating the mining 
treaTies Attacks tor Slfateg!C minerals! Threats ' rom 
mutoid lite! Match your skill s and rellexes to the enem.es 
superior numbers. 1 or 2 players wllh dual incependenl 
screen display, reqUlles joystICk, 

16K Tape or Disk $34.95 

H-O-M-E --Ie 
ACCOUNTANT 

Family 
Features )~-

From ContJnentaJ Softwale 
Powerlul home linance package manages your money 
simply! Track 100 budget categones lor S dillerent check
ing accounts and aU the credil cards you have. Watch the 
program print chec ks, balance shee!. net wor th 
statements al'ld produce trend analyses. bar a' line 
graphs. The rime saVIng transactlOtl history leIs you cus
tomize your awn l inandal package. Great lor realistIC 
budgeting I 

DiskS74.95 

© 1983 The Program Store, Inc, 

For Information Call: 
1(202} 3 63·9797 

COMPUTER FACTS 
IN FIVE 
From Avalon Hill 
Entertan ng game 01 knowledge w.1h educational menl lo' 
Ihe enille lamoly. T. 2. or more players select tram more 
than 1,000 poputar and acadermc aleas associate an
swers with 5 dasses and categones, You must be lasl
plOvlde correct answers as you race tne sal'ldclock limer. 

48K Disk S25.95 
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BASIC COMPILER 
by Special Soltware Systems trom DataSolt 
Your programs In BASIC can eaSIly be transformed Into 
ultra -last machine language ob!ecI code. Includes a Iree 
run lime package and a tutorial on how to plogram ellee' 
tively wllh the Basic Compiler, 'Ie 
32K Disk $99.95 20% Off ~"'t 
Now Thru June 1 ~ 
You Pay Only S79.96 -

SHOOTING 
ARCADE 
From OataSoh 
The most color luI. capbvatlng amusement park altractlOn 
- gel a bang OUI 0 1 Shoohng Arcade l Aim aT stampeding 
elephants. waddling duells and ,umping bunnies. Hold the 
gun steady and pull the trigger - lust don'l fun oul 01 
bullets. The an.matton ollhe moving gallefy largels IS the 
highlight. 

16K Tape or Disk $29.95 II' 
CANYON . . . ' 
CLIMBER 
From OalaSoh by Tim Ferns 
You're al the bottom 01 the Gral'ld Canyon, trying to scale 
the world's toughest wall, II that's not enough 0 1 a problem, 
Ihere are three challenges to lace along the way: angry 
sheep, Iheatening Indians al'ld altacking birtls. Action
padled arcade game you'll really enjoy, Requir6Sjoystick. 

16K Tape or Disk, $29.95 
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capability, nearly complete compatibility with the

400/800 systems, four function keys and a "help"

key, two status LEDs.

• Minuses: One cartridge slot (on the side, and

you can remove the cartridge with power on even

though you shouldn't), two (not four) joystick

ports (both on the same side of the case; consider

getting a joystick cord extender for two-person

games), no memory board slots, no external ex

pansion capabilities.

• Implications: Goodbye, 80-column boards. Good

bye, RAMDISKs and'the like. Goodbye, CORVUS
hard disk drive (which, I believe, interfaces via

joysticks three and four).

• Unfounded rumors: There is notan R5-232 interface

built in. There is certainly no parallel printer port.

In fact, there is no hardware other than what I

have described.

Some "features" of the machine are less ob

vious: none of the current Atari software will take

advantage of the expanded RAM. When you bank

select the RAM, all of the OS software, including

the interrupt handlers, goes away, so you must

provide at least a minimal OS substitute. Because

the I/O space is from SD000 to $D800 (as on the

400/800), there is no way around having a "hole"

in your otherwise contiguous RAM. There is no

way to get at the RAM which is "under" the car

tridge (this flaw is left over from the 400/800; it is

a real deficiency). It uses the same old slow floating

point routines.

So how do I rate the 1200XL in overall features

and performance? Quite honestly, it depends

entirely on what the price of the machine is. At

anything under $450, it's a terrific bargain. I feel

that, given the obvious cost-cutting Atari was

able to achieve, it should be able to sell for half

the cost of the 800. However, the indications are

that the price of the 800 will be dropped and that

the 1200 will cost more than the 800. If so, buy an

800 quick!

The exception to this suggestion is if you will

write in machine language or be using non-Atari

languages that can take advantage of the extra

14K of RAM (now where would you get a language

like that?). If you need the extra RAM, then you

may have to seriously consider the 1200. Of

course, by the time you read this, the price of the

1200 and the new price of the 800 should be public

knowledge, so you will be able to see how accurate

my forecasting is.

BAIT, Part 2

In March, we started the process of writing a

pseudo-BASIC interpreter, which I called "BAIT."

If you don't have that article, this month's work

will make virtually zero sense, so don't even at

tempt to follow the rest of this column.

200 COMMIT*! May 1983

This month, as promised, we add the expres

sion evaluatorand the "PRINT" statement to

BAIT. Note that the listing published here is not

complete. It is meant to be added to the March

listing. In a few cases, this month's lines will over

write (be the same number as) those from March.

For example, we have replaced lines 4010 through

4040 and deleted line 4050.

Before we get into the explanation of the ac

tual listing, we need to extend our discussion of

just how an interpreter- and, in particular, BAIT

- works.

There are two major parts to most language

interpreters: the program editor and the program

executor. The March column presented BAIT's

editor. It is not fundamentally different from most

BASIC editors. True, only a few BASICs that I

know of use a line number table, as we did for

BAIT (some that do include Cromemco 32K Struc

tured BASIC, which we wrote, and Data General's

Business BASIC, both designed for relatively large

machines). But, to be fair, BAIT cheats by using a

very small fixed number of possible line

numbers.

The editor used by Atari BASIC and BASIC

A+ (and Cromemco and DG BASICs) does, how

ever, differ markedly from BAIT's editor in one

important apsect. In these more sophisticated

BASICs, the user's program line is scanned for

correct syntax as it is entered and automatically

converted to more usable internal "tokens." Of

course, BAIT should not be chided for any defi

ciency here: most microcomputer BASICs (in

cluding, for example, Microsoft BASICs) do not

do any syntax checking at entry (nor do they to-

kenize anything except, perhaps, recognized

keywords). In any case, BAIT's editor seems quite

adequate to me.

This month, we begin the second major part

of an interpreter: the program executor. Not sur

prisingly, the program executor is much larger

and more complex than the editor. In fact, we

need to break the executor down into manageable

hunks. I think an outline would be useful here.

I. Program Editor

II. Program Executor

A. Initialization

B. Execution by Line

1. Execution by Statement

2. Execution of Statements

a. Display statement

b. Print statement

... (various statements)

C. Execution of a direct statement or line

D. Error handler

This month, we will add parts C, D, and B to

BAIT. (Note that we did part A in March and

faked C.) Actually, part C and part B are so inti-

capability, nea rly complete compatibility with the 
400/800 systems, four function keys and a "help" 
key, two status LEOs. 
• Minuses : One cartridge slot (on the side, and 
you enn remove the cartridge with power on even 
though yo u shouldn't), two (not four) joystick 
ports (both on the same side of the case; conside r 
getting a joystick cord ex tender for two-person 
ga mes), no memory board s lots, no ex ternal ex
pansion capabilities. 
• III/plicaliolls: Goodbye, SO-column boards . Good
bye, RAMDISKs and the like. Goodbye, CORVUS 
hard disk drive (which, I believe, interfaces via 
joysticks three and four). 
• Un/ollllded rumorS: There is 110/ an RS-232 interface 
built in. There is certainly 110 parallel printer port. 
In fact, there is no hardware other than what I 
have described. 

Some " features" of the machine are less ob
vious: none of the current Atari software will take 
advantage of the expanded RAM. When you bank 
select the RAM, all of the OS software, including 
the interrupt handlers, goes away, so you mus t 
provide a t least a minimal OS subs titute . Beca use 
the I/O space is from $0000 to $DSOO (as on the 
400/S00) , there is no way around hav ing a "hole" 
in your otherwise contiguous RAM. There is no 
way to get at the RAM which is " under" the car
tridge (this flaw is left over from the 400/S00; it is 
a real deficiency). It uses the same old slow floa ting 
point routines. 

So how do I rate the 1200XL in overa ll features 
and performance? Quite honestly, it depends 
entirely on what the price of the machine is . At 
any thing under $450, it's a terrifi c barga in . I fee l 
tha t, given the obvious cost-cutting Atari was 
able to achieve, it should be able to sell for half 
the cost of the 800. However, the indications a re 
that the price of the 800 wi ll be dropped and that 
the 1200 w ill cos t more than the SOO. If so, buy an 
800 quick! 

The exception to this suggestion is if you will 
write in machine language or be using non-Atari 
languages that can take advantage of the ex tra 
14K of RAM (now where would you get a language 
like that?). If you fleed the ex tra RAM, then you 
may have to seriously consider the 1200. Of 
course, by the time you read this, the price of the 
1200 and the new price of the 800 should be public 
knowledge, so you w ill be able to see how accurate 
my forecasting is. 

BAIT, Part 2 
In March, we s tarted the process of w riting a 
pseudo-BASIC interpreter, wh ich I ca ll ed " BAIT. " 
If you don't have that article, thi s month's work 
will make virtually zero sense, so don ' t even a t
tempt to follow the rest of this column. 
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This month, as promised, we add the expres
sion eva luator and the " PRINT" statement to 
BAIT. Note that the listing published he re is 110/ 

complete. It is meant to be added to the March 
li sting. In a few cases, thi s month 's lines wi ll ove r
write (be the same number as) those from March . 
For example, we have replaced lines 4010 through 
4040 and deleted line 4050. 

Before we get into the explanation of the ac
tua lli sting, we need to ex tend our di scussion of 
just how an interpreter - and , in particular, BAIT 
- works. 

There are two major parts to most language 
interpreters: the progra m editor and the program 
executor. The March co lumn presented BAIT's 
editor. It is not fundamentally different from most 
BASIC editors. True, only a few BASICs that I 
know of use a line number table, as we d id fo r 
BAIT (some that do include Cromemco 32K Struc
tured BASIC, which we wrote, and Data General' s 
Business BASIC, both designed for rela tive ly large 
machines). But, to be fair , BAIT chea ts by using a 
very small fi xed number of poss ible line 
nUlnbers. 

The ed itor used by Atari BASIC and BASIC 
A + (and Cromemco and DG BASICs) does, how
ever, differ markedly from BAIT's editor in one 
important apsect. In these more sophis ticated 
BASICs, the user's program line is scanned for 
correct syn tax as it is entered and automatica lly 
converted to more usable internal " tokens." Of 
course, BAIT should not be chided for any defi
ciency here: most microcomputer BASICs (in
cluding, for example, Microsoft BASI Cs) do 11 0 1 

do any syntax checking at entry (nor do they to
keni ze anything except, pe rhaps, recognized 
keywords). In any case, BAIT's editor seems quite 
adequate to me. 

This month , we begin the second major part 
of an interpreter: the program executor. Not sur
prisingly, the program executor is mu ch large r 
and more complex than the editor. In fact. we 
need to break the executor down into manageable 
hunks. I think an outline wou ld be usefu l here. 

I. Program Editor 
II. Program Executor 

A. Initializa tion 
B. Execution by Line 

1. Execution by Statement 
2. Execution of Statements 

a . Display statement 
b. Print statement 
... (vari ous statements) 

C. Execution of a direct statement or line 
D. Error handler 

This month, we wi ll add parts C, 0 , and B to 
BAIT. (Note that we did part A in March and 
faked C.) Actually, part C and part B a re so inti-



mately entwined in BAIT that it is hard to see

where one begins and the other leaves off, but

that doesn't make our outline any less valid.

Executing Expressions In BAIT

Not shown in the above outline are the major

routines which are common to the execution of

most statements. To illustrate, first consider these

two BAIT statements:

LA = 7*13

PA + 5

(Let A = 7*13)

(Print A +5)

What do these two statements have in com

mon? An expression. From BAIT's viewpoint, the

two expressions here are "7*13" and "A + 5". A

major portion of BAIT (and, indeed, a major por

tion of any language) is the subroutine known as

"EXecute EXPression," which resides in lines

5000 through 5999 in the accompanying listing.

Actually, EXEXP in BAIT is fairly simple when

compared to that of Atari BASIC. Remember the

rules from last month? No functions, no prece

dence of operators, no arrays, no strings.

Not surprisingly, almost all BAIT statements

call the EXEXP subroutine. In turn, EXEXP calls a

couple of routines, including GETNC (GET Next

Character - lines 8100 to 8160). GETNC is perhaps

the lowest level routine of the program execution

phase of BAIT. It simply scans the program mem

ory for the next non-space character, tests to see if

it is an alphabetic character, and protests when

the line runs out of characters.

EXEXP uses GETNC (line 5100) to find any

ALPHAbetic characters in an expression; such

characters are assumed to be variables (lines 5300,

5310). If instead, GETNC found a numeric charac

ter (line 5110), EXEXP backs up and scans for the

entire number (lines 5400 to 5450). Only digits

and a decimal point are allowed (line 5430); but

there is a flaw (read that as bug) here that allows,

but ignores, more than one decimal point and the

digits which might follow. Finally, if the character

is neither alphabetic nor numeric, BAIT assumes

that it is an operator and figures out which one

(lines 5120 to 5230). If it is not an operator, and if

the expression was valid, EXEXP returns to its

caller (line 5160).

Note that in the case of either a variable or a

numeric literal, EXEXP assumes that it has re

ceived the second argument of an expression of

the form "argl op arg2" (lines 5500 through 5530).

Of course, in the case of the very first argument

in any expression, there has been no preceding

argument. But EXEXP takes care of that by pro

viding a dummy argument ("0") and a dummy

operator (" -I-") in its initialization code (line 5010).

Incidentally, if EXEXP detects two operators or

two arguments in a row, it rules the expression

invalid (lines 5210, 5220, and 5510). Similarly, null

expressions and expressions ending in an operator

are illegal (lines 5230, 5530, and 5160).

Finally, the actual operators of BAIT are

"simulated" via Atari BASIC in lines 5610 through

5680. Note that BAIT allows BASIC'S operators

" + ", "-", "*»f"j»f ">», "<", and " = ". BAIT sim

plifies the inequality sign to "#", instead of

BASIC'S "<>". (But did you know that many, many

of the early BASICs used or allowed "#" as an

alternative to "<>"?)

Normally, I wouldn't be so bold as to suggest

changing an entire section of code, but I think the

clumsiness of EXEXP deserves at least one alter

native idea. If you are using BASIC A + (or any

BASIC with a "FIND" or "SUBSTRing" function),

you could replace lines 5120 to 5128 with a single

line of code:

5120 OP = FIND* " + -*/> < = #" , C$ , 0 ): IF OP

THEN 5200

Of course, one could have achieved similar results

with a string and a FOR/NEXT loop under Atari

BASIC, but that would have slowed down EXEXP

even more than it already is.

BAIT'S Print Statement

Lines 10200 through 10330 comprise the execution

of "Print" under BAIT. Notice that DOPRINT

also uses GETNC (line 10210). Here, we are look

ing to see whether a quoted string (line 10220), an

expression (line 10240), or nothing at all (line

10210) follows the "P" keyword. (Or should we

call it a key-letter?)

Literal strings are fairly simple to handle.

Starting at the character after the quote mark, we

simply loop through the buffered line printing

characters as we go and looking for an ending

quote (lines 10300 and 10310). If no matching quote

is found, it is not an error, just as with Atari BASIC

(end of line 10310). If the quote is found, we adjust

the character pointer and look for a trailing semi

colon or comma (lines 10320, 10330, then 10250 to

10280).

And, strangely enough, arithmetic expres

sions are the easiest of all things to print. We

simply call EXEXP and display the calculated result

(line 10240), falling through to the trailing semi

colon and comma check. (Of course, if we were

writing in assembly language, we would have to

write the "display a numeric result in ASCII"

routine, but even here the Atari OS ROMs would

help us.)

What Else Was Added

Finally, we must comment on the other code that

was added this month. Most of it, of course, was

needed to support the EXEXP and DOPRINT

routines. However, some of it certainly is obscure

enough to bear explanation. As we did in March,

we will comment on the code by line number(s).
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mate ly entwined in BAIT tha t it is hard to see 
where one begins and the other leaves off, but 
that doesn't make our outline any less valid. 

Executing Expressions In BAIT 
Not shown in the above outline a re the major 
routines which are common to the execution of 
most statements. To illustrate, first consider these 
two BAIT statements: 

L A=7' 13 
PA+5 

(Let A = 7'13) 
(Print A +5) 

What do these two s tatements have in com
mon? An expression. From BAIT's viewpoint, the 
two expressions here are "7*13" and" A + 5". A 
majo r portion of BAIT (and, indeed , a major por
tion of nlly language) is the subroutine known as 
"EXecute EXPression," w hich resides in lines 
5000 through 5999 in the accompanying listing. 
Actually, EXEXP in BAIT is fairly simple when 
compared to that of Ata ri BASIC. Remember the 
rules from las t month? No functions, no prece
dence of operators, no arrays, no s trings. 

Not surprisingly, almost all BAIT statements 
ca ll the EXEXP subroutine. In turn , EXEXP calls a 
couple of routines, including GETNC (GET Next 
Cha racter - lines 8100 to 8160). GETNC is perhaps 
the lowest level routine of the program execution 
phase of BAIT. It simply sca ns the program mem
ory for the next non-space character, tests to see if 
it is an a lphabetic character, and protests w hen 
the line runs out of characters. 

EXEXP uses GETNC (line 5100) to find any 
ALPHAbetic characters in an expression; such 
characters are assumed to be variables (lines 5300, 
5310) . If instead , GETNC found a numeric charac
ter (line 5110), EXEXP backs up and scans for the 
entire number (lines 5400 to 5450). Only digits 
and a decimal point are a llowed (line 5430); but 
there is a flaw (read that as bug) here that allows, 
but ignores, more than one decimal point and the 
digits which might fo llow. Finally, if the cha racter 
is neither a lphabetic nor numeri c, BAIT assumes 
that it is an operator and figures out which one 
(lines 5120 to 5230). If it is not an operator, and if 
the expression was va lid , EXEXP retu rns to its 
caller (line 5160). 

Note tha t in the case of either a va riable or a 
numeric literal, EXEXP assumes that it has re
ceived the second argu ment of an expression of 
the fo rm "argl op arg2" (lines 5500 through 5530). 
Of course, in the case of the very firs t argument 
in any expression, there has been no preceding 
argument. But EXEXP takes care of that by pro
viding a dummy argument ("0") and a dummy 
operator (" + ") in its initia li zation code (line 5010). 
Incidenta lly, if EXEXP detects two operato rs or 
two argu ments in a row, it rules the expression 
inva lid (lines 5210, 5220, and 5510). Similarly, null 

expressions and expressions ending in an operator 
are illega l (lines 5230,5530, and 5160). 

Finally, the actual operators of BAIT are 
"simulated" via Atari BASIC in lines 5610 through 
5680. Note that BAIT allows BASIC's operators 
"+" "_" 0*" " / " ")" 0(" and " = ". BAITsim-
plifi~s th~ inequali'ty sign to'" #", instead of 
BASIC's "0" . (But did you know that many, many 
of the ea rly BASICs used or a llowed " #" as an 
alte rnative to "o"?) 

Normally, I wouldn't be so bold as to sugges t 
changing an entire section of code, but I think the 
clumsiness of EXEXP deserves at least one alter
native idea. If you are us ing BASIC A + (or any 
BASIC with a "FIND" or "SUBSTRing" function), 
you could replace lines 5120 to 5128 with a single 
line of code: 

5120 OP=F1ND( " +-'/> (=#", CS, 0): IF OP 
THEN 5200 

Of course, one could have achieved similar results 
with a string and a FOR/NEXT loop under Atari 
BASIC but that would have slowed down EXEXP 
even rr:ore than it already is . 

BAIT's Print Statement 
Lines 10200 through 10330 comprise the execution 
of "Print" under BAIT. Notice that DOPRINT 
also uses GETNC (line 10210) . Here, we are look
ing to see whether a quoted string (line 10220), an 
expression (line 10240), or nothing at all (line 
10210) follows the "P" keyword. (Or should we 
ca ll it a key-letter?) 

Literal s trings are fairl y s imple to handle . 
Starting at the character after the quote mark, we 
simply loop through the buffered line printing 
characters as we go and looking for an ending 
quote (lines 10300 and 10310) . Ifno matching quote 
is found, it is 1101 an error, just as with Atari BASIC 
(end of line 10310). If the quote is found, we adjust 
the character pointer and look for a trailing semi
colon or comma (lines 10320, 10330, then 10250 to 
10280). 

And, strangely enough, arithmetic expres
sions are the easiest of all things to print. We 
simply ca ll EXEXP and di splay the calculated result 
(line 10240), falling through to the trailing semi
colon and comma check. (Of course, if we were 
writing in assembly lang uage, we would ha ve to 
w rite the " display a numeric result in ASCII" 
routine, bu t even here the Atari OS ROMs would 
help us.) 

What Else Was Added 
Finally, we must comment on the other code that 
was added this month. Most of it, of course, was 
needed to support the EXEXP and DOPRINT 
ro utines. However, some of it certainly is obscure 
enough to bear explanation . As we did in March, 
we will comment on the code by line number(s). 
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1100. C$ is used to capture the next character

by GETNC. The array VARIABLES is designed to

hold 26 variables (A-Z). One could easily amend

this to any multiple of 26 and allow variable names
of the form Al, A2, etc.

1110. This is kind of silly. In the final code,

all variables will be initialized to zero. However,

since we do not yet have a "Let" statement, I

wanted to give each variable a unique value so we

could use it in "Print". Hence, A = l, B = 2, C = 3,

etc.

1120. Simply a place to stuff an error message.

1520 to 1550. The line numbers of some of

our more important routines.

1710. I hate using "TRAP 40000". I like "TRAP

UNTRAP" much better.

2360. The only line I actually corrected from

the March listing. Do you see what the bug was?

3320. Just changed the comment to make

more sense.

4010 to 4040. The beginnings of our "Line

execution" control routine. We get the starting

and ending positions of the current line. If the

line doesn't exist, we try for the next line. If this is

a direct line, we flag it for later detection (line

4040).

4210. As things sit now, if we get here we are

ready to execute the direct statement. It had better

be the "P" (Print) key-letter.

4220. Why call line 4900? Why not do it in-line

right here? Wait until next month.

4610. If we didn't just execute a direct line,

we go do another line. (Won't happen this

month.)

4620 to 4640. This code was at lines 4010 to

4040 last month. It just cleans up the program

buffer for use by the editor.

4910. Read line 4920.

5010 to 8160. Described in the text above.

8200 to 8290. Why do this several places when

a single routine will do? Note line 8240: Atari

BASIC does a similar thing with the 6502's CPU

stack when it encounters an error. Why try to

recover through who knows how many sub

routine calls when one can simply reset the stack

to the top and ignore them?

10200 to 10330. Described in the text above.

Using What We Have

Again, BAIT seems to work as designed up to this

point. You can type in program lines (with pre

ceding line numbers) or you can type in a direct

statement. Unfortunately, all direct statements

are assumed to be "Print," but just wait until next

month.

And just what can you "Print"? Virtually any

numeric expression that uses the BAIT operators

and literal numbers. Of course, you can also use
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the variable letters "A" through "2," but this

month you will get the artificial values they con

tain. To get you started, here are some statements

to try when you get BAIT's "ready" prompt:

P "HI THERE"

P "HI THERE",

P "HI THERE";

Pl+2+3+4

Pi + 2 + 3 + 4

PA+B+C+D

P4>5

P4<5

Pl/3

P 1/2 = 0.5

P 1/2 # 0.5

P 1/3;

And one last P.S., a kind of taste of what's to

come. Once you have the listing working and

saved, try adding one line:

4905 IF C$ = "D" THEN GOTO DODISPLAY

If you don't see what it allows, then wait for next

month.

Next Month

Naturally, we will have Part 3 of BAIT. We will

actually begin running BAIT programs, and we

will add about half of the remaining BAIT state

ments to our vocabulary.

Unless something else hits me in the next

week or two, I think I will respond to my own

challenge and begin talking about how to write

self-relocatable assembly language.

1100 DIM C$(l)VARIABLES(26)

1110 FOR ALPHA=0 TO 26:VARIABLES(ALPHA)=AL
PHA:NEXT ALPHA

1120 DIM ERR$(40)

1520 LET GETNC=8100

1530 SYNTAX=83 00:ERROR=8200:EXEXP=5000

1550 DODISPLAY=10100:DOPRINT=10200
1700 REM MISCELLANY
1710 UNTRAP=40000

2360 IF LINE${l,l)="?n THEN LINE$=LINE$(2)

:G0T0 2350

3320 REM NOTE THAT CURLINE=0 AS WE FALL TO

LINE 4000

4010 LENGTH=LINES(CURLINE):IF LENGTH=0 THE

N 4600

4020 CURLOC=INT(LENGTH/1000):LENGTH=LENGTH

-1000*CURLOC

4030 CUREND=CURLOC+LENGTH-1

4040 IF CURLINE=0 THEN CURLINE=-1

<<< DELETE LINE 4050>>>

4100 REH READY TO EXECUTE A LINE

4200 REM EXECUTE THE STATEMENT

4210 GOSUB GETNCrIF NOT ALPHA THEN GOTO SY

NTAX

4220 GOSUB 4900

4600 REM COME HERE FOR NEXT LINE

4610 CURLINE=CURLINE+1:IF CURLINE>0 THEN 4

000

4620 BUFFER$(INT(LINES(0)/1000))="*"

4630 LINES(0)=0

4640 GOTO PROMPT

4900 REM THE STATEMENT CALLER

1100. C$ is used to capture the nex t characte r 
by GETNC. The a rray V ARlABLES is designed to 
hold 26 variables (A-Z). One could easily amend 
thi s to any multiple of 26 and allow va riable names 
of the form Al , A2, e tc. 

1110. This is kind of silly. In the final code, 
a ll variables will be initia lized to zero. However, 
since we do not yet have a " Let" s tatement, I 
wanted to give each variable a unique value so we 
could use it in " Print". Hence, A=l , B=2, C = 3, 
etc. 

1120. Simply a place to stuff an error message. 
1520 to 1550. The line numbers of some of 

our more important routines. 
1710. I hate using "TRA P 4000(Jf'. I like "TRAP 

UNTRAP" much bette r. 
2360. The only line I actually corrected from 

the March listing. Do you see what the bug was? 

3320. Just changed the comment to make 
more sense. 

4010 to 4040. The beginnings of our " Line 
execution" control routine. We get the starting 
and ending posi tions of the current line. If the 
line doesn't exist, we try for the next line. If this is 
a direct line, we flag it fo r later detection (line 
4040). 

4210. As things sit now, if we get here we are 
ready to execute the direct statement. It had better 
be the " P" (Print) key-letter. 

4220. Why call line 4900? Why not do it in-line 
right here? Wait until nex t month . 

4610. If we didn't jus t execute a d irect line, 
we go do another line. (Won't happen this 
month .) 

4620 to 4640. This code was at lines 4010 to 
4040 last month . It just cleans up the program 
buffer for use by the editor. 

4910. Read line 4920. 
5010 to 8160. Described in the text above. 
8200 to 8290. Why do thi s severa l places when 

a single routine will do? Note line 8240: Ata ri 
BASIC does a similar thing with the 6502's CPU 
stack when it encounte rs an error. Why try to 
recover through who knows how many sub
routine ca lls when one can simply reset the stack 
to the top and ignore them? 

10200 to 10330. Described in the text above. 

Using What We Have 
Again, BAIT seems to work as designed up to this 
point. You ca n type in program lines (with pre
ceding line numbers) or you can type in a direct 
sta tement. Unfortunately, all direct statements 
are assumed to be " Print," but just wait until next 
month . 

And just what can you "Print"? Virtually any 
numeric expression that uses the BAIT operators 
and literal numbers. Of course, you can also use 
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the variable letters "A" through "Z," but th is 
month you will ge t the a rti ficial va lues they con
ta in . To ge t you started, here are some statements 
to try when you get BAIT's "ready" prompt: 

P "HI THERE" 
P " HI THERE", 
P " HI THERE"; 
Pl+2+ 3+4 
Pl + 2 + 3 + 4 
PA+B+C+D 
P 4>5 
P4 <5 
P 1/3 
Pl/2=0.5 
P 112 # 0.5 
P 1/3 ; 

And one last p.s. , a kind of taste of what's to 
come. O nce you have the listing working and 
saved , try adding one line: 

4905 IF CS = "D" TH EN GOTO DODISPlAY 

If you don' t see w hat it allows, then wait for next 
month . 

Next Month 
Natu rally, we will have Part 3 of BAIT. We will 
actually begin running BAIT programs, and we 
will add about half of the remaining BAIT s ta te
ments to our voca bula ry. 

Unless some thing else hits me in the next 
week or two, I think I will respond to my own 
challenge and begin talking about how to write 
self-relocatable assembly language. 

1100 DIM C$(l) ,VARIABLES (26) 
1110 FOR ALPHA=O TO 26 : VARIABLES(ALPHA)=AL 

PHA : NEXT ALPHA 
1120 DIM ERR$(40) 
1520 LET GETNC=8100 
1530 SYNTAX=8300:ERROR=8200:EXEXP=5000 
1550 DODISPLAY=10100 : DOPRINT=10200 
1700 REM MISCELLANY 
1710 UNTRAP=40000 
2360 IF LINE$(l,l)="?" THEN LINE$=LINE$(2) 

:GOTO 2350 
3320 REM NOTE THAT CURLINE=O AS WE FALL TO 

LINE 4000 
4010 LENGTH=LINES(CURLINE) : IF LENGTH=O THE 

N 4600 
4020 CURLOC=INT(LENGTH/ I000):LENGTH=LENGTH 

-1000*CURLOC 
4030 CUREND=CURLOC+LENGTH-l 
4040 IF CURLINE=O THEN CURLINE=-l 
«< DELETE LINE 4050»> 
4100 REM 'READY TO EXECUTE A LINE 
4200 REM EXECUTE THE STATEMENT 
4210 GOSUB GETNC:IF NOT ALPHA THEN GOTO SY 

NTAX 
4220 GOSUB 4900 
4600 REM COME HERE FOR NEXT LINE 
4610 CURLINE=CURLINE+l:IF CURLINE >O THEN 4 

000 
4620 BUFFER$(INT(LINES(0) / 1000))="*" 
4630 LINES(O)=O 
4640 GOTO PROMPT 
4900 REM THE STATEMENT CALLER 



4910

4920

5010

5020

5100

5110

5120

5121

5122

5123

5124

5125

5126

5127

5128

5160

5170

5200

5210

5220

5230

5300

5310

5400

5410

5420

GOTO DOPRINT

REM LINE 4910 IS TEMPORARY Mil

EVAL=0:LASTOP=-1

VALID=0

GOSUB GETNC:IF ALPHA THEN 53 00

IF C$>="0

REH WHICH

IF CS="+"

C$=n-n

C$=n*"

C$="/"

C$=">n

C$="<"

C$="="

C$="#"

VALID

IP

IP

IF

IF

IF

IF

IF

IF

AND C$<="9" THEN 5400

OPERATOR?

THEN OP=1:GOTO

OP=2:GOTO

OP=3:GOTO

OP=4:GOTO

OP=5:GOTO

OP=6:GOTO

OP=7:GOTO

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

OP=8:GOTO

RETURN

5200

5200

5200

5200

5200

5200

5200

5200

10250 IF C$="j" THEN RETURN

10260 IF C$=",n THEN PRINT , rRETURN

10270 IF C<0 THEN PRINT : RETURN

10280 GOTO SYNTAX

10300 FOR LL=CURLOC TO CUREND:C$=BUFFER?(LL

)
10310 IF ASC(C$)<>34 THEN PRINT C$;:NEXT LL

:PRINT :RETURN

10320 CURLOC=LL+1:GOSUB GETNC

10330 GOTO 10250 ©

GOTO 5900

REH GOT AN OPERATOR

IF LASTOP>0 THEN 5170

IF LASTOP<0 AND OP>2 THEN 5170

LASTOP=OP:VALID=0:GOTO 5100

REH GOT A VARIABLE

VAL2=VARIABLES(ALPHA):GOTO 5500

REM GOT A NUMERIC

CURLOC=CURLOC-1:REH BACKUP TO FIRST N

UMERIC

FOR LL=CURLOC TO CUREND:C$=BUFFER${LL

5430 IF (C$>="0n AND C$<="9") OR C$=".n TH

EN NEXT LL

5440 VAL2=VAL(BUFFERS(CURLOC,LL-1)}

5450 CURLOC=LL

550 0 REM VAR OR NUMERIC

5510 IF LASTOP=0 OR ABS(LASTOP)>8 THEN 590

0

5520 GOSUB 5600+10*ABS(LASTOP)

5530 LASTOP=0:VALID=1:GOTO 5100
5600 REM EXECUTE OPERATORS

5610 EVAL=EVAL+VAL2rRETURN

5620 EVAL=EVAL-VAL2rRETURN

5630 EVAL=EVAL*VAL2rRETURN

5640 EVAL=EVAL/VAL2:RETURN

5650 EVAL=(EVAL>VAL2)rRETURN

5660 EVAL=(EVAL<VAL2)rRETURN

5670 EVAL=(EVAL=VAL2)rRETURN

5680 EVAL=(EVALOVAL2) :RETURN

5900 ERR$="INVALID EXPRESSION"rGOTO ERROR

8100 -REM GETNC

8110 IF CURLOOCUREND THEN C=-l :C$=CHR$ (15

5) :GOTO 8140

8120 C=ASC(BUFFERS(CURLOC)):C$=CHRS(C)

8130 CURLOC=CURLOC+1

8140 IF C=32 THEN GOTO GETNC

8150 ALPHA=(C$>=nAn AND C$<="Z")*(C-64)

8160 RETURN

8200 REH ERROR ROUTINE

8210 PRINT :PRINT fl***";ERR$;"***n;

8220 IF CURLINE>0 THEN PRINT " AT LINE n;C

URLINE

8230 PRINT :TRAP 8250

8240 POP rPOP rPOP rPOP rPOP rPOP rPOP rPO

P

8250 TRAP UNTRAP

8290 GOTO PROMPT

8300 REM SYNTAX ERROR

8310 ERR$="SYNTAX ERROR":GOTO 8200

10200 REM ==EXECUTE PRINT==

10210 GOSUB GETNCrIF C<0 THEN PRINT rRETURN

10220 IFC=34 THEN 10300

10230 CURLOC=CURLOC-1

10240 GOSUB EXEXPrPRINT EVAL;
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PAYROLL SOFTWARE

FOR

THE ATARI* 800"

Miles Payroll System" is an advanced and comprehensive payroll accounnng system

designed for tusmesses today Cumulative totals are maintained for each employee, as well as

complete reporting check writing, and W-2 reporting Some features include

• Random access file organization for fast updating oi individual records

• Allows weekly, biweekly, semimonthly or monthly pay periods

• Completely menu-driven and user-friendly

• Regular. Overtime. Double tome, Sick. Holday. Vacatiori Bonus and Commissen earning categones.

• Payroll deductions include Federal W/H Tax. State W/H Tax. City W/H Tax. FICA.S01. Group

Insurance and 3 user-delined deductions.

• Tax sheltered annuity deduction capability for IRAs and other tax shelters

• Stale and Federal Unemployment Insurance maintained

• Complete tile viewing and editing capability

• Maintains up to 50 employees

• Up to 10 user-delined Worker's Compensation classifications

• Federal Tax taotes may bechangedmonly 15 minuteseachyearoy user when IRS changes lax

• Table method used tor State and City Tax. allowing compatibility with any state's or city's tax.

• Produces 15 different reports, including W-2 Forms Report

• Checks calculated and printed automatically.

• PROGRAM ENABLING MODULE" protects valuable payroll information from unauthorized users

• 3 user-defined payroll deductions to accommodate customized needs suchas savings, profit

sharing, tan shelters, pensions, etc.

• Pay period, monthly, quarterly and yearly cumulative totals maintained for each employee

• Automatic input error detection and recovery protects system Irom user-generated errors

• Easy-to-follow, detailed, and comprehensive user's manual and tutorial leads the user step

by step allowing anyone with little computer eioenence to easily operate the package.

Includes index.

• Color, sound, and graphics utilized for user ease

• Maintains employee pay history.

• Allows for manual payroll check writing.

• Packaged in a handsome 3-nng deluxe pocketed binder with 3 diskettes and manual

• Reasonaole price

See your local store, or contact Miles Computing

MILES COMPUTING
7136 HaskellAve. #204

Van Nuys. CA 91406

(213)994-6279

Alan is a registered trademark of Atan. Inc.

Miles Computing. MILES PAYROLL SYSTEM. PROGRAM ENABLING MODULE are Irademaiks

of Miles Computing. Van Nuys. California. Not affiliated with Alan, Inc

SI 79 95 Requires 32K and !wo Atan* 810" disk drivers Payment in U S funds required with

order California residents add 6.5% sales (ax COD. or prepayment only Dealer inquires
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4910 
4920 
5010 
5020 
5100 
5110 
5120 
5121 
5122 
5123 
5124 
5125 
5126 
5127 
5128 
5160 
5170 
5200 
5210 
5220 
5230 
5300 
5310 
5400 
5410 

GOTO OOPRINT 
REM LINE 4910 IS TEMPORARY!!!! 
EVAL=O:LASTOP=-l 
VALID=O 
GOSUB GETNC:IF ALPHA THEN 5300 
IF C$ >="O" AND C$ <="9" THEN 5400 
REM WHICH OPERATOR? 
IF C$="+" THEN OP=l:GOTO 
IF C$="-" THEN OP=2 : GOTO 
IF C$="*" THEN OP=3:GOTO 
IF C$=" / " THEN OP=4:GOTO 
IF C$=" >" THEN OP=5:GOTO 
IF C$=" <" THEN OP=6 :GOTO 
IF C$="=" THEN OP=7:GOTO 
IF C$="'" THEN OP=B:GOTO 
IF VALID THEN RETURN 
GOTO 5900 
REM GOT AN OPERATOR 
IF LASTOP >O THEN 5170 

5200 
5200 
5200 
5200 
5200 
5200 
5200 
5200 

I F LASTOP <O AND OP >2 THEN 5170 
LASTOP=OP: VALID=O:GOTO 5100 
REM GOT A VARIABLE 
VAL2=VARIABLES(ALPHA):GOTO 5500 
REM GOT A NUMERIC 
CURLOC=CURLOC-l:REM BACKUP TO FIRST N 
UMERIC 

5420 FOR LL=CURLOC TO CUREND:C$=BUFFER$(LL 
) 

5430 IF (C$ >="O" AND C$<="9") OR C$="." TH 
EN NEXT LL 
VAL2 =VAL(BUFFER$(CURLOC,LL-l)) 
CURLOC=LL 

5440 
5450 
5500 
5510 

REM VAR OR NUMERIC 
IF LASTOP=O OR ABS(LASTOP»B THEN 590 
o 

5520 GOSUB 5600+10*ABS(LASTOP) 
5530 LASTOP=O:VALID=l:GOTO 5100 
5600 REM EXECUTE OPERATORS 
5610 EVAL=EVAL+VAL2:RETURN 
5620 EVAL=EVAL-VAL2:RETURN 
5630 EVAL=EVAL*VAL2:RETURN 
5640 EVAL=EVAL/ VAL2:RETURN 
5650 EVAL= (EVAL >VAL2):RETURN 
5660 EVAL=(EVAL <VAL2):RETURN 
5670 EVAL=(EVAL=VAL2):RETURN 
56BO EVAL=(EVAL <>VAL2):RETURN 
5900 ERR$="INVALID EXPRESSION":GOTO ERROR 
8100 .REM GETNC 
8110 IF CURLOC >CUREND THEN C=-1:C$=CHR$(15 

5 ) : GOTO 8140 
C=ASC(BUFFER$ (CURLOC)):C$=CHR$(C) 
CURLOC=CURLOC+l 

8120 
8130 
8140 
8150 
8160 
8200 
8210 
8220 

IF C=32 THEN GOTO GETNC 
ALPHA=(C$ >="A" AND C$<="Z")*(C-64) 
RETURN 
REM ERROR ROUTINE 
PRINT :PRINT "***":ERR$;"***": 
IF CURLINE >O THEN PRINT" AT LINE ";C 
URLINE 

8230 PRINT :TRAP 8250 
8240 POP :POP :POP :POP :POP :POP :POP :PO 

P 
8250 TRAP UNTRAP 
8290 GOTO PROMPT 
8300 REM SYNTAX ERROR 
8310 ERR$="SYNTAX ERROR":GOTO 8200 
10200 REM ==EXECUTE PRINT== 

10 25 0 IF C$=";" THEN RETURN 
10260 IF C$="," THEN PRINT ,:RETURN 
10 270 IF C<O THEN PRINT : RETURN 
10280 GOTO SYNTAX 
10300 FOR LL=CURLOC TO CUREND:C$=BUFFER$(LL 

) 
10310 IF ASC(C$) <> 34 THEN PRINT C$;:NEXT LL 

:PRINT :RETURN 
10320 CURLOC=LL+l:GOSUB GETNC 
10330 GOTO 10250 
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deS.gned Itt busll'lesses IlXIay CutrlJlative totals art malllt3l1'1e(lltJ' each employee. asW!Uas 
compif:le rtp«t1no. chetk writJIIg. and W-2 ,tportll'lO Some Italules rnclud!: 

• Random atCtsS 1.le DI~J\Ilauon 101 last updatlllO 01 "~lVlOuallecOfds 
• Allows wffilly. biweekly, semnooolhly 01 monmly pay perIOds 
• Compielely rntru-drwen and I.IS!I'-Inendly 
• Reo8. CMrtm. ~ 1m!. sa. Hc*iav. Vacato'\ Bcn.tscnlConmssmU'OO\lcatecPneS 
• Payroll deOJclJOltS mclude Federal WJH Tax. Stale W/H Tn. c. ,y W/H Tax. FICA. 501. GrOl.4l 

Insurance ar.::l 3 user-defined dedUCtions. 
• Tax shellerecl illlflJlty deduction capability lor IRAs and othef lax sllelt~s. 
• Slate and Federal Unemployment Insurance mamlalJ'led 
• Comolele l~e VIewing and edlhng capabllfly 
• Maintains up to SO employees. 
• Up 10 10 user-delined WOIke(s CompensatlOl1 dasslhcatlMs 
• Fedelal Till tablesmaybechan!ledlllanly IS mllllteseacl'lyear by user wnM IRS cnanoes tax. 
• Table method used 101 Slate and Crty Tax.. alloWlll!l compallllllity wltll any state's 01 City'S tax. 
• PI(Xluces 15 dJrterent reports. including W-2 Forms RtPDfl 
• ClletkS calculated and printed automatically. 
• PROGRAM ENABLING MODULE" prOCects valuatje payroillnfarnatlOl1lrlJTl Unautlo"lled users. 
• 3 user·deflned payroll deduCtions to accOITIIl"Iooate cuStOffilZe<l needs suclI as savings. p(olil 

shallng. tax slIe l1ers. pensions. elc. 
• Pay petiOCl montllly, quarterly and yearty cumulahve totals malntarned lor each employee. 
• Automatrc input error deteclion and recovery p(otects system Irom user'genefate<l ellOls. 
• Easy·to-IOClow. detailed. and comprellensrve user's manual and tulorralleaCls the user step 

by step allOwing anyone willi lillie comPUt~ upeuence to eaSily operate the packal)e, 
Includes inOel<. 

• Color. sound. and graphics utilized for user ease. 
• Maintains employee pay lIistory. 
• AllOws tor marwl payrorl chee): Wl"itil'9-
• Packaged in a nandSOlTW! 3-ring deluXe pocketed blndef WIlli 3 dISkettes and maooal 
• Rusonable IInte. 

St! your local storr. or contact Miles Compuhng 

h) MILES COMPUTING 
il~ 71 36 Haskell Ave. #204 

Van Nuy~ CA 91406 
• (21 3) 994-6279 

10210 GOSUB GETNC:IF C<O THEN PRINT :RETURN Alan is a register!d trademarll of Atan, Inc. 
Miles~hno. MilES PAYROll SYSTEM. PROGRAM ENABLING MODULE ate tradernaru 
01 Miles Ca!lpuung. Van Nuys, calrfol'lia. NOI al1iriated Wltll Alar~ Inc. 10220 

10230 
10240 

IF 'C=34 THEN 10300 
CURLOC=CURLOC-l 
GOSUB EXEXP:PRINT EVAL; 

$11995. Requlles32K and rwo Alan- 810" diSk dllvers. Payment ., U S. lunds requi red Willi 
Dldt(. CarrfDlru residents add 6.5% sales lax. C.O.D. cr preoayment only Dealer I,...res 
wei_ 
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Part IV

Commodore 64 Video

A Guided Tour
Jim Butterfteld, Associate Editor

In Part 4 of this guided tour of the impressive video

capabilities of the Commodore 64, we take a look at

the video structure itself and explore program design

considerations.

The story so far: we're touring the 6566 chip, which

gives the Commodore 64 its video. We have noted

that the chip goes to memory for its video infor

mation, but can only reach 16K; the computer

controls which 16K bank via control lines in 56576

(hex DDOO). Then we looked through the functions

of the video control words - sprite and non-sprite

- at 53248 to 53286 (hex D000 to D026).

We've examined all the bits in the video chip

control registers. Now let's ease back and look at

the 64's video structure. We'll talk a bit about pro

gram design considerations.

A Single 16K Slice

In Part 1 of this series (February 1983), we dis

cussed how the video chip gets its screen infor

mation directly from memory. We indicated that

the chip must dig out all of its information from a

The video chip obtains its screen information

from one of four 16K memory "slices." Two off

the slices contain the ROM character generator.

single 16K slice. We might draw this as a diagram

(see the figure).

We can control which slice we want by man

ipulating the two low bits in address 56576 (hex

DDOO). Normally, the processor picks the slice

from 0 to 16383.

Once we've picked a 16K block, we must get

all screen data from this block: the "screen mem

ory," the character set, and the sprites. We cannot

get the screen data from one block, the character

base from another, and sprites from still another.

Because we are restricted, we must do a little

planning, and design our video information into

our program.

After we have picked the 16K slice, we must

set the video matrix (screen memory) to some

point within it. We may pick any multiple of 1024

as a starting address. The normal 64 configuration

is set to a value of one, meaning we take the screen

information from memory starting at address

1024. The video matrix, you may remember, is

stored in the high nybble (that means multiply it

by 16) of 53272 (hex D018).

We must pick our character base next. If we're

in normal resolution, we may pick any even mul

tiple of 1024 as a starting address: i.e., 0, 2048,

4096, etc. If we're in high resolution mode, we

must pick only values of zero and eight, meaning

that the hi-res starting address will be either 0 or

8192. The normal 64 configuration is set to four or

six for either graphics or text mode, meaning we

take our character set from 4096 or 6144. You

probably remember that the character base is

stored in the low nybble of 53272.

So we'd expect a normal 64 to place into ad

dress 53272: a video matrix of one, times 16, plus

a character base of four or six, yielding a total of

20 or 22. You may in fact see 21 or 23 if you PEEK

the location, but the extra bit doesn't matter - it's

not used. And if we switch to high resolution

without changing anything else, our character

base of four or six will be trimmed back to zero -

explaining why we saw zero page when we tried

POKE 53265,48 in Part 1 of this series.

Let's try a few specific design jobs.
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Commodore 64 Video 
A Guided Tour 

-
Jm Butterfield. AssoCiote Editor 

III Pal'l 4 of Ihis gllided lour of Ihe illlpress ive video 
capabilities of Ihe COlll lllodore 64, we take a look at 
the video strucillre itself alld explore progralll desigll 
col'lsiderat iOlls . 

The s tory so far: we're touring the 6566 chip, which 
gives the Commodore 64 its video. We have noted 
that the chip goes to memory for its video infor
mation, but can only reach 16K; the computer 
controls which 16K bank via control lines in 56576 
(hex DODO). Then we looked th rough the functi ons 
of the video control words - sprite and non-sprite 
- at 53248 to 53286 (hex DODO to 0026). 

We've examined all the bits in the video chi p 
control registers. Now let's ease back and look at 
the 64's video structure. We' ll ta lk a bit about pro
gram design considerations. 

A Single 16K Slice 
In Part 1 of this series (February 1983), we d is
cussed how the video chip gets its screen infor
mation directly from memory. We indica ted that 
the chip must dig out aU of its informa tion from a 

The video chip obtains its screen information 
from one of four 16K memory "slices." Two of 
the slices contain the ROM character generator. 
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single 16K slice. We might draw thi s as a diagram 
(see the figure). 

We can control which slice we want by man
ipula ting the two low bits in address 56576 (hex 
DODO). Normally, the processor picks the slice 
from a to 16383. 

Once we've picked a 16K block, we must get 
all screen data from this block: the "screen mem
ory," the characte r set, and the sprites. We ca nnot 
get the screen data from one block, the character 
base from another, and sprites from s till another. 
Because we a re res tricted , we mus t do a little 
planning, and design our vid eo information into 
our program. 

After we have picked the 16K slice, we must 
set the vid eo matrix (screen memory) to some 
point within it. We may pick any multiple o f 1024 
as a s tarting address. The norma l 64 configuration 
is set to a va lue of one, meaning we take the screen 
information from memory starting at address 
1024. The video matrix, you may remember, is 
stored in the high nybble (that mea ns multiply it 
by 16) of 53272 (hex 0018). 

We must pick our character base next. If we' re 
in normal resolution, we may pick any even mul
tiple of 1024 as a starting address: i.e., 0, 2048, 
4096, etc. If we're in hjgh resolu tion mode, we 
must pick o nly va lues of zero and eigh t, mea ning 
that the hi-res starting address w ill be eithe r a or 
8192. The normal 64 configuration is set to fo ur or 
six for either graph ics or text mode, meaning we 
take our character set from 4096 or 6144. You 
probably remember that the charac ter base is 
stored in the low nybble of 53272. 

So we'd expect a normal 64 to place into ad
dress 53272: a video matrix of one, times 16, plus 
a cha racter base of four or six, yielding a total of 
20 or 22. You may in fact see 21 or 23 if you PEEK 
the loca tion , but the extra bit doesn' t matter - it's 
not used . And if we switch to high resolution 
without changing anything else, our character 
base of four or six will be trimmed back to zero 
explaining why we saw zero page when we tried 
POKE 53265,48 in Part 1 of th is series. 

Let's try a few specific design jobs. 



Nowthe VIC 20and64 can

communicate with PET peripherals

VIC and 64 users

Would you like to be able to access any of these

peripherals from your computer?

1 xh megabyte disks (Commodore 4040 drive)

1 megabyte disks (Commodore 8050 drive)

10 megabyte disks (Commodore 9090 hard disk)

Printers including a wide range of inexpensive

IEEE and RS232 matrix and quality printers

IEEE instruments such as volt meters, plotters etc.

Now you are no longer limited by the VIC or the 64's

serial bus. Simply by attaching INTERPOD you can

vastly increase the power of your VIC 20 and when

used with the new 64, INTERPOD turns the computer

into a really powerful system.

With INTERPOD the VIC and 64 become capable of

running really professional quality software such as

Word-processing, Accounting, Instrument control and

many more

INTERPOD will work with any software. No extra

commands are required and INTERPOD does not

affect your computer in any way.

Using INTERPOD is as easy as this:

Simply plug INTERPOD into the serial port of your

computer, power-up and you are ready to

communicate with any number of parallel and serial

IEEE devices and any RS232 printer.

INTERPOD costs #180

Limbic Systems Inc. 986 Tower Place, Santa Cruz, CA 95062



Task 1: Simple Graphics

We're quite satisfied with the screen and character

set, but we'd like to add a few sprites to liven

things up. Fine, the normal 64 configuration leaves

room for about four sprite drawings (numbers 11,

13, 14, and 15), provided we don't need to use

cassette tape during the program run. This may

be enough for a lot of animation; all eight sprites

could use a single drawing, if that suited the task.

If we needed more than four drawings, we

might be tempted to move the start-of-BASIC

pointer to a higher location, making room for the

extras. That can work quite well, but it will prob

ably call for two programs: a configuring program

and a final program. It's hard fora program to

reconfigure itself and survive.

Task 2: New Character Sets

If we wish to use the regular character set as well

as new characters that we might devise, we'll

want to stay in the memory blocks from 0 to 16383

or 32768 to 49151. These two blocks contain the

ROM character generator at offset 4096 to 8191. If

we don't need regularcharactersatall (if we intend

to use our own) it may be more convenient to

switch to either of the other two blocks: 16384 to

32767 or 49152 to 65535. Since there's nothing but

RAM in these two, we may find more room.

Note that some of these RAM addresses are

"hidden" beneath ROMs - BASIC from 40960 to

49151, and the Kernal from 57344 to 65535. The

video chip sees only the RAM; but in a normally

configured 64 system, programs will see only the

ROM. You can POKE or store to the RAM beneath,

but when you PEEK or load from these addresses,

you'll get the ROM. That's OK; the video chip

sees the RAM locations you have POKEd. Result:

something for nothing! You can build a character

base into RAM, and not lose any memory from

your system.

Task 3: Emulating A PET

This is a clear-cut task. We want to move the screen

to the same place that the PET uses the screen.

That's very straightforward from a video chip

standpoint. (Note: If you type the following

POKEs in one at a time, you may have to type

blind for some of them.) The PET screen belongs

at 32768, so we must select that slice with:

POKE 56576,5

so that we'll pick up RAM starting at 32768. The

ROM character generator is still in place.

Since we want the screen (video matrix) to be

positioned right at the start of the block, we must

set it to a value of zero. The character base can

stay at its value of four (for graphics mode), so we

must set up address 53272 with zero times 16 plus

four:

POKE 53272,4
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That completes the video, but we have a few other

things to do to make BASIC work in a sound

manner. We must tell BASIC where the new

screen is located:

POKE 648,128

And finally, we should set the start and end of

BASIC to correspond with a 32K PET:

POKE 1U24,0:I'OKE 44,4:POKE 56,128:NEW

Clear the screen, and the job's done. Zero page

usage is still different, so not all PEEKs and POKEs

will automatically work on this reconfigured sys
tem; but BASIC and screen now match the PET.

Task 4: High Resolution Plotting

There are only eight places in memory that we

can place a high resolution screen: 0, 8192, 16384,

24576, 32768, 40960, 49152, and 57344. We tend to

choose the two 16K blocks that don't have the

character generator, 16384 to 32767 and 49152 to

65535. That way, we'll have more clear RAM to

use; there will be more space left for our video

matrix and any sprites we need.

If we want to write characters on the hi-res

screen, we'll have to generate them ourselves or

steal them from the character generator. Here's

an odd thing - the video chip sees the character

ROM at two different addresses, but the processor

chip (and that includes your program) sees the

same 4K ROM only at a third location, 53248 to

57343. Most of the time, the processor can't see

the ROM anyway, since the addresses are overlaid

with the I/O chips.

So if our program wants to see the character

set, it must flip away the I/O chip with POKE 1,51

- stop, don't do it yet! There are two problems.

First, once the I/O chips are moved out - sound,

video, interface, everything - you won't be able

to type on the keyboard; so you'll never be able to

type the POKE to put everything back. Second,

the interrupt program uses these I/O chips for

quite a few things, and it will go berserk the mo

ment you take them out of action. So we must

use a program or a multiple direct command to

do the job, and we must temporarily lock out the

interrupt activity. Type the following statements

as a single line:

POKE 56333,127:

POKE 1,51:

X = PEEK(53256):

POKE 1,55:

POKE 56333,129

(lockout the interrupt)

(flip out I/O)

(read part ofcharacter)

(restore I'O)

(restore interrupt)

X will contain the top row of pixels for the

letter "A." If you like, you can draw a character's

shape with the following program:

100 INPUT"CHARACTER NUMBER";A
110 IF A<0 OR A>255 THEN STOP

120 B=53248+8*A

130 C=56333

Task 1: Simple Graphics 
We' re quite sa ti sfi ed with the screen and character 
set, but we'd like to add a few sprites to li ven 
things up . Fine, the normal 64 configuration leaves 
room for abou t four sp rite drawings (numbers 11, 
13,14, and 15), provided we don' t need to use 
cassette tape during the program run . This may 
be enough for a lot of animation; all eight sprites 
could use a single drawing, if that suited the task. 

If we needed more than four drawings, we 
migh t be tempted to move the s ta rt-of-BASIC 
poin te r to a higher loca ti on, making room for the 
extras. That can work q uite well , but it will prob
ably ca ll for two programs: a configuring program 
and a fina l p rogram. It 's hard for a program to 
reconfigure itself and survi ve. 

Task 2: New Character Sets 
If we wish to use the regula r charac ter set as well 
as new characters that we might devi se, we' ll 
wan t to stay in the memory blocks from 0 to 16383 
or 32768 to 491 5'1. These two blocks contain the 
ROM character gene ra tor a t offset 4096 to 8191. If 
we don' t need regular characters a t all (if we intend 
to use our own) it may be more convenien t to 
switch to either of the other two blocks: 16384 to 
32767 or 49152 to 65535. Since the re' s nothing but 
RAM in these two, we may find more room . 

Note that some of these RAM addresses are 
" hidden" benea th ROMs - BASIC from 40960 to 
4915J , and the Kerna l from 57344 to 65535. The 
video chip sees o nly the RAM; but in a no rmally 
configured 64 sys tem, programs wi ll see o nl y the 
ROM. Yo u can POKE or s tore to the RAM benea th, 
but w hen you PEEK or load from these addresses, 
yo u' ll ge t the ROM. That's OK; the video chip 
sees the RAM loca tio ns yo u have POKEd . Resu lt : 
some thing for nothin g! Yo u can bu il d a character 
base into RAM, and not lose any memory from 
your system. 

Task 3: Emulating A PET 
This is a clea r-cut task. We wa nt to move the screen 
to the same place tha t the PET uses the screen. 
That's very straightforward from a vIdeo chIp 
standpoint. (No te: If you type the fo ll ow 111 g 
POKEs in one at a time, you may have to ty pe 
blind fo r some o f them.) The PET screen be longs 
at 32768, so we must se lect that s li ce with: 

POKE 56576,5 

so that we' ll pick up RAM s tarting at 32768. The 
ROM characte r gene ra tor is still in place .. 

Since we wa nt the screen (v Ideo matrix) to be 
positioned right at the start of the block, we must 
set it to a va lue of ze ro. The character base ca n 
s tay a t its value of four (for graphics mode) , so we 
must set up add ress 53272 with ze ro times 16 plus 
fo u r: 

POKE 53272,4 
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Tha t completes the video, but we have a few othe r 
thi ngs to do to make BASIC work in a sound 
manner. We must tell BASIC where the new 
screen is located: 

POKE 648,128 

And finall y, we should se t the start and end of 
BASIC to correspond with a 32K PET: 

POK E l024,O,POKE 44,4,POKE 56,128, EW 

Clea r the screen, and the job's done. Zero page 
usage is s til l diffe rent, so no t all PEEKs and POKEs 
will automatica ll y work on thi s reconfigured sys
tem; but BASIC and screen now match the PET. 

Task 4: High Resolution PloHing 
There a re only eight p laces in memory that we 
ca n place a hig h resolution screen: 0, 8192,16384, 
24576,32768,40960,49152, and 57344. We tend to 
choose the two 16K blocks that don 't have the 
character generator, 16384 to 32767 and 49152 to 
65535. That way, we' ll have more clea r RAM to 
use; the re will be more space left for our video 
matrix and any sp ri tes we need. 

If we want to write characte rs on the hi -res 
screen, we' ll have to generate them ourselves or 
s tea l them from the cha racter gene rator. He re's 
an odd thing - the video chip sees the character 
ROM at two different add resses, but the processor 
chi p (a nd that includes yo ur program) sees the 
sa me 4K ROM on ly at a third location, 53248 to 
57343. Most of the time, the p rocessor can't see 
the ROM anyway, since the addresses a re overlaid 
with the 1/0 chips. 

So if our program wants to see the cha racte r 
set, it must flip away the 1/0 chip wi th POKE 1,51 
- s to p, do n' t do it yet! There a re two problems. 
Firs t, once the 1I0 chips a re moved out - sound , 
video, interface, eve rything - yo u wo n' t be able 
to type on the keyboard; so you' ll never be able to 
type the POKE to put everything back. Second, 
the interrupt program uses these 110 chIps fo r 
quite a few things, and it will go be rse rk the mo
ment yo u take them ou t of action. So we mus t 
use a progra m or a multip le direct command to 
do the job, and we mus t temporari ly lock ou t the 
interrupt activity. Type the fo ll ow111g statements 
as a single line: 
POKE56333,127, (tock oUl lhe in lerrupt) 

POKE1,51 , (flipout t/O) 
X = PEEK(53256), (rend porI of chilrilcler) 

POKE1,55, (restore 110) 
POK E 56333,129 (rt'store interrup t) 

X w ill contain the top row of pixels for the 
le tte r " A." If you li ke, you ca n draw a character's 
shape with the foll owing program: 

100 INPUT "CHARACTER NUMBER "; A 
110 IF A<0 OR A>255 THEN STOP 
120 B=5324B+B*A 
130 C=5633 3 
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Table 1:
6566 Video Chip

C64 Control and Miscellaneous Registers

D011

D012

D013

D014

Extended
Color
Mode

Bit
Map

Display
Enable & A V*«B

A i i

Raster Register

— Light Pen Input -

Y

DOT, 6

D018

DO! 9

D01A

X X Reset
Mulli

Color
eC,0'. X-Scrol!
Select A ,

D020

D021

D022

D023

D024

D025

D026

VM13

IRQ

Screen

VM12 , VMI1 VM10

Interrupt

I—Sense-H

Character

Base

CB13 , CB12 t CB11

SSC SBC

Interrupt

E ruble —
Light

Pen

Sprite
Collision

with

Sprite Back

Raster

Color Registers

53265

53266

53267

53268

53270

53272

53273

53274

X

X

X

X

X

X

X

Exterior

Background #0

Background #1

Background #2

Background #3

Sprite

, Multicolor #0

Sprite

i Multicolor #1

53280

53281

53282

53283

53284

53285

53286

Table 2:

Sprite Sprite

0 7

1 1
DOOO DOOE

DOO1 DOOF

D027 DO2E

D010

D015

D017

D01B

D01C

D01D

D01E

D01F

6566 Video Chip

C64 Sprite Registers

Color

Sprite

Sprite Enable

Y-Expand

Background Priority

Multicolor

X-Expand

Interrupt: Sprite Collision

Interrupt: Background Collision

Sprite Sprite

0 7

i I
53248 53262

53249 53263

53287 53294

53264

53269

53271

53275

53276

53277

53278

53279

0011 

0012 

0013 ~ 
0014 

0016 

0018 

0019 

DOIA 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

Table 1: 
6566 Video Chip 

C64 Control and Miscellaneous Registers 

Raster Register 

Light Pcn Input 

x x 

Screen 

VMIJ I VM12 I VMI1 I 

IRQ I Int errupt 
+-Sensc ...... 

Interrupt 
Enable~ 

X 

X 

X 

X 

X 

X 

X 

VMIO 

Row 
Se lect 

Col 
Select 

Y-Scroll 

X-Scroll 

Character 

CUll 1 
Base 

C8 13 I CB I2 I 

Lr sse SBe 

S~rite 
Light I Co li sion 
p," with 

Sprite Back 

Color Registers 

Exterior 

Background # 0 

Background #1 

, Background #2 

I 
Background #3 

Sprite , Multicolor #0 
Sprite 

I Multicolor #1 

53265 

53266 

X I 53267 

y I 53268 

53270 

X 

RST 

Rasler 

i 

I 

Sprite 
0 

1 
0000 

0001 

Table 2: 
6566 Video Chip 

C64 Sprite Registers 

Sprite Sprite 
7 0 

1 1 
DOOE ~ X 153248 

Position 
Door Y 53249 

Sprite 
7 

l 
53262 

53263 

0027 D02E r- X Color 153287 53294 

~~~lri\~~~ 
76543210 • • • • • • •• • 

X-Position High 153264 

Spri te Enable 1 53269 

1------- Y·Expand 1 53271 

Background I'riority 53275 

MulticoJor 53276 

X-Expand 53277 

Interrupt: Sprite Collision 53278 

Interrupt: Background Collision 53279 



BUSIWRITER

BUSIWRITER A Honey of a Word Processor
Why word processors?

Word processors allow the user to quickly and easily create letters,

memos, notes, reports, term papers, manuals, poetry and any other writ

ten information using the memory of the computer as a pencil and

paper. The computer display or terminal acts as a window through

which the user views the information as it is entered. The outstanding

advantage of using BUSIWRITER is that it acts not only as a pencil and

paper but as a perfect eraser and automatic typewriter.

a a n a h a n-fl"a'n n a m a f? c*»

Eaaaaaaaaoanna

For Commodore CBM-64

Commodore 1515,1525, Epson, C. Itoh, Qume, Diablo, NEC Spinwriter, Starwriter,

Prowriter, Okidata, Microline, Gemini-10

And many more printers

BUSIWRITER The Queen Bee of Word Processors

BUSIWRITER allows the user to quickly and easily make any number

of alterations to the text. BUSIWRITER will instantly reformat your text

and show you exactly and continuously how the final output will appear.

BUSIWRITER has more functions than any other known microcomputer

word processor. With BUSIWRITER assisting in the entry of text, provid

ing a 20 page memory and performing an enormous number of editing/

composing functions, the preparation of written data is far faster and

outstandingly more accurate than if it were prepared by hand.

BUSIWRITER With the Sting Removed from the Prices

BUSIWRITER 64 only $99.00 for the CBM 64

BUSIWRITER AVAILABLE NOW FROM YOUR LOCAL DEALER

(800) 227-9998

FOR THE NAME OF YOUR NEAREST DEALER

California, Canada, Alaska and Hawaii please call (415) 965-1735

Skyles Electric Works
231G South Whisman Road

Mountain View, CA 94041

Europe please contact Supersoft, Winchester House, Harrow Wealdstone, England HA3 7SJ, Tel. 01 861 1166

. .. .... . 
BUSIWRITER .......... ::::::, ... . ..... 
BGSIWRITER A Honey of a Word Processor 

Why word processors? 

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

... ..... 

Word processors allow the user to quickly and easily create letters, 
memos, notes, reports, term papers, manuals, poetry and any other writ· 
ten information using the memory of the computer as a pencil and 
paper. The computer display or terminal acts as a window through 
which the user views the information as it is entered. The outstanding 
advantage of using BUSIWRITER is that it acts not only as a pencil and 
paper but as a perfect eraser and automatic typewriter. 

For Commodore CBM·54 
Commodore 1515, 1525, Epson, C. Itoh, Qume, Diablo, NEC Spinwriter, Starwriter, 

Prowriter, Okidata, Microline, Gemini·10 
And many more printers 

BGSIWRITER The Queen Bee of Word Processors 
BUSIWRITER allows the user to quickly and easily make any number 
of alterations to the text. BUSIWRITER will instantly reformat your text 
and show you exactly and continuously how the final output will appear. 
BUSIWRITER has more functions than any other known microcomputer 
word processor. With BUSIWRITER assisting in the entry of text, provid· 
ing a 20 page memory and performing an enormous number of editing/ 
composing functions, the preparation of written data is far faster and 
outstandingly more accurate than if it were prepared by hand. 

BGSIWRITER With the Sting Removed from the Prices 

BUSIWRITER 64 . ................ . .. .... ....... only $99.00 for the CBM 64 

BUSIWRITER AVAILABLE NOW FROM YOUR LOCAL DEALER 
(800) 227 ·9998 

FOR THE NAME OF YOUR NEAREST DEALER 

California, Canada, Alaska and Hawaii please call (415) 965·1735 

1 Skyles Electric Works 
231G South Whi sman Road 
Mountain View, CA 94041 

Europe please contact Supersoft, Winchester House, Harrow Wealdstone, England HA3 7SJ, Tel. 01 8611166 



140 FOR J=0 TO 7

150 POKE C,127:POKE 1,51:X=PEEK(B+J)/

128

160 POKE 1,55:POKE C,129

170 FOR K=l TO 8

180 X%=X:X=(X-X%)*2

190 PRINT CHR$(32+X%*3);

200 NEXT K:PRINT

210 NEXT J

2 20 GOTO 100

To terminate this program, enter a number

over 255. You'll note that most of the characters

are drawn with "double width" lines. A video

technician would tell you that this reduces the

video frequencies and is likely to cause less picture
smear.

Arranging the video areas is almost an art. It

takes a little practice, but you'll get the knack of it

fairly quickly.

In the next and final section, we'll give a sim

ple example of a program using sprites. In this

way, we'll try to draw together some of the skills

discussed in this series.

Copyright o 19S2 Jim Butterfield

COMMODORE

64
CASSETTE SOFTWARE

CYCLONS

Continuing wtn their p'an To conquer

me universe, me CYTRON EMPIRE has
cnosen you' sector as the first largci in

Out ga.any As COMMANDER □( Ihe

proieclive forces, you musi manoeuvre
yourcraH.avoiQing collision and enemy

missiles. 10 attack ana destroy enemy
war stvps

CYCLONSis programmed lOO". in mach
ine languageusing lull HI-RESgraphics
and utifiies many ol the graphics sounQ

capabilities of the Commodore 64

Choose the skill lenel and game options.
rft provide you wiin tne Dest teel The game is coniroiied vvrin ,1 loystick

AVAILABLE SOON IN OISK

SCRIBBLER

Van Gogh never nad it this gooo SCRIB

BLER t.jrnsyour compute! into a versa
tile, easy to operate art stuCio and your

television into a magnificent HI-RES

canvass

Independent control ol all 16 colours tor

background oorder and the multi-col-

om drawing mode HX magnification |qi

(me ad|ustments paint and circle (unc

tions are only some oi the features

The capabilihes o' SCRIBBLER are as
far reaching as your mind Tnst designs

for graphic displays, creale drawings

and charts for projecls. or simply test your creative aDililies SCRIBBLER requires a
loystick in conjunction wiin trie keyboa'O AVAILABLE SOON IN DISK1

Check tor availability with your local dealer, or use Ihe order form provided.

Dealer enquiries are Invited Catalogues available on request.

FORWARD TO: SYNTAX SOFTWARE INC-. 33 ELMHURST AVE.. SUITE 502,

WILLOWDALE, ONTARIO. CANADA M2N 6G8 PHONE (416) 221-8008

3 CerMred Cheque 3 Money Order :l Visa Zl Waster-Car□ : American E«pres^

.CYCLONS ■ S27.95(U.S.)S34.95(CDN.) =

SCRIBBLERS h S35.95{U.S.) S44-95(CDN.)=

Shipping and Handling (d S1.00 per Cassette

Card No

Signature

Ontario Residents Please Add 7°.. Sales Tai

Expiry Date TOTAL

PLEASE INCLUDE FULL AOORESS WITH ORDER!

Commodore 64 is a registered trademark of Commodore Business Machines

ICRO WORLD
LECTROIMIX

U.S. Distributors for:

PRCXiR€XriV€
P€RIPH€RP)L./"
&FTflR€

MW-3O2

VIC-20/64 Parallel Printer Interface

Worts with all Centronics type

parallel printers and plotters

including:

Epson

C. Itoh

Okidata

Nee
Gemini 10

TP-1 Smith Corona

• Hardware driven — works off of the serial port.

• Quality construction [Steel DIN connectors and Shielded cables!.

• Switch selectable options:

—Device 4, 5. 6. or 7 —Upper and lower

—ASCII or PET ASCII or upper case only

—7 bit or 8 bit output

RECOMMENDED BY PROFESSIONAL SOFTWARE for

WordPro 3 Plus for the 64.

MW-3O2 S119.95

THE AUTO CLOCK'

Turn your VIC-20/64 into a

real time intelligent controller.

• Switch your VIC-20/64 or other AC devices on and off under
software control.

• 256 year clock/calendar.

• 2K CMOS battery backed up RAM.

• Menu driven software.

• Plugs into the buss expansion slot.

• Cartridge style case.

• 19 user accessible subroutines.

• 20 page illustrated manual with detailed programming examples.

AUTO CLOCK S129.95

VIC-20 / PET

DIGITAL TO ANALOG and
ANALOG TO DIGITAL CONVERTER

• 0 to 5 uoit range

• 8 inputs, 2 outputs
• Includes rjnuer software and documentation

MlW-304 5129.95

STARLIGHTER"

A sophisticate [I computer operated portable
stage lighting controller with the features of
520,000 theatre installations. Under SI .000
Works with the VIC-20

Call for specifications and quotes of the
Star-lighter system.

GOTHMOG'S LAIR

• Pro Adventure Series far the Commodore 64

• Sound and Color Graphics
• Comprehensive manual with told out maps

• The ultimate challenge to the serious
computer adventurist.

World 1 GOTHMOG'S LAIR 539.95

-"-WordPro 3 Plus is a trademark of Professional Software.

■S-Auto Clock and Stariighter are trademarks ol PP&S
90 day parts and labor guarantee.

MICRO WORLD ELECTRONiX wili beat any advertised once (under similar mstock conditions)
onCOMMODORE/EPSON/KAYPRQ/C ITOH and Other lines Call lor quotes. Dealer inquiries

invited. We service what we sell.

MICRO WORLD ELECTRONIX, INC.
3333 South Wadsworth Blvd., 3C105, Lakewood. Colorado 80227, [303] 934-1973 or [303] 987-2571
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14'" FOR J='" TO 7 
1 5'" POKE C ,127:POKE l,51:X=PEEK(B+J) / 

12B 
16'" POKE l,55:POKE C,129 
17'" FOR K=l TO B 
1B'" X%=X:X=(X-X%)*2 
19'" PRINT CHR$(32+X%*3); 
2"'0 NEXT K:P RINT 
210 NEXT J 
220 GOTO 100 

To termina te this program, e nte r a number 
ove r 255. You' ll note that mos t of the cha racters 
are dra wn with " double width" lines . A video 
technician wou ld te ll you that this reduces the 
video frequencies a nd is like ly to ca use less picture 
smea r. 

Arranging the video a reas is almos t a n a rt. It 
ta kes a little practice, but yo u' ll ge t the knack of it 
fa irly quickly. 

CVCLONS 
ContInUing .... om tile., plan to conQuer 
1Me unlOC'SE! Ine C VTFlO N EMPIRE n,n 
enosen you' seclor as rne 1"51 ta 'gel In 
OLl' gil a.v As COMMAN D!:R or me 
p,ol&Clove 10fces you must manoouvre 
you, Cfan aVOH:)ong collo5.0nllnO enemy 
mISSI les 10 auac ~ /Ino (lesl 'Oy enemy 
war $" PS 
CYCLON$,s programmed 1()()O.,nmac" 
me language uSing lull HI.RE5 g'ilpn,cs 
and ul,iolCS many o t tnegrapr,.cs souno 
capabIli tIes 01 lIle Commooore 6 ~ 
Cnoose 1I\e s~ ,11 level ilnd game OPl ,ons 

Inll! pravlCle you w,ln Ine OCSI lcel Tne game 1$ (;onl.olleo w,'1l a 10ySI 'C ~ 
AVAILABLE SOON IN DISK 

SCRIBBLER 
Van Gogro neve, naa ,llro,s gooo SCRIB 
BLE A hJms yow compl.Jte, ", lo a "e.sa 
Iole. easy to ope' ale aft stua,o ana vour 
tele",s,on mto a magn,t.c!mt HI-RES 
can~ass 

Inaepenaent cant, at 0 1 all 16 COlou'$iO' 
oac~g.ound OOI(le, ana tnc mull ,·COI 
au. dla ... ,ng mooe 8K magn,IoclIl 'On tal 
I"'e ad,uslmenls Pli nl ,lind Cllcle tunc· 
t'ons ale only some at me leatu't'S 
Tne capao,hhes 0' SCRIBBLER a, .. ;os 
la' ,eacn,ng as you, mma T esl (les'gns 
10' g.apn,c (l,splays c.eale (l,aw,flgS 

ana cnans 10' P'OtKIS 0' s,mplylt'Sl yOu' c,eat"e ap,hlles SCRIBBLER .eaull t'S a 
IOV5t'C ~ In conlunCT,on w'ln tne ~eyooa'd AVAILABLE SOON IN DISK' 

Check l or availability with your local dealer. a. use Ihe order lorm provided. 
Deale. enquirie. a.e Inwlled. CaTalogues !lYlli table on requesl. 

In the nex t a nd final section, we' ll give a sim
ple example o f a p rogra m using s prites. In thi s 
way, we' ll try to d" a w toge the r some o f the skills 
di scussed in thi s se ri es. 

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

Copyright © 7981 lilll Blftte/field 

FORWARD TO: SYNTAX SOFTWARE INC •. 33 ELMHURST AYE., SUITE 502, 
WILLOWDALE, ONTARIO. CANADA M2N 6GB PHONE (41 6) 221 -8008 
o Ce' j ,l ,ed Cneque O Money O,ae, 0 Y,sa 0 MasTe.·Cald a Amellcan E. p'ess 

__ CYCLONS / .. 527.95 (U.S.) '534.95 (CON.) = __ _ 

__ SCRIBBLERS ( .. 535.95 (U.S.II$44.95 (CON.I '" __ _ 

Shipping .nd H.ndllng @ S 1.00 per e.nelle 
Onla. lo Residents Plell! Add 7',. Sales Til 

Ca,e No ________ E. p"y Dale _ __ TOTAL 

S.gnat ure 
PLEASE INCLUDE FULL ADDRESS WITH ORDER! 

Commooo.e 6.: ,s a reg'SlelOO "aaema,~ 01 Commoao.e Bus,ness Macn,nes Inc 

MICRO WORLD 
ELECTRONIX 

PROGREfflVE 
PERIPI-IERALf 
EtfOFTWARE . 

MW-302 
VIC-20/64 Parallel Printer Interface THE AUTO CLOCK"· 

Works With all centroniCS type 
parallel pnnters and plotters 
including: 

Epson 
C. Itch 
Ok ldata 
Nee 
Gemini 10 
TP·1 Smith Corona 

-
~ .... -

Turn your VIC-20/64 into a 
real time intelligent controller. 

• SWitch your VIC·20/64 or other AC deVices on and off under 
software control. 

• 256 year clock/ calendar. 

• Hardwa re driven - works off of the serial port. • 2K CMOS battery backed up RAM. 
• Qualit y construct ion (Steel DIN connectors and Shielded cables). • M enu driven software. 
• SWitch select able options: 

- DeVice 4, 5, 6, or 7 
-ASCII or PET ASCII 
-7 bit Dr 8 bit. output 

-Upper and lower 
or upper case only 

• Plugs Into the buss eKpanSl on slot. 

• Car tr'ldge style case. 

RECOMMENDED BY PROFESSIONAL SOFTWARE for 
• 1 9 user acceSSible subr outrnes 
• 20 page Illus t r ated m anual With detailed prog rammrng eKamples. WordPro 3 Plus for the 6 4. 

MW·:302 . .... . .. . 

VIC-2D I PET 
DIGITAL TO ANALOG a nd 

ANALOG TO DIGITAL CONVERTER 

• 0 to 5 volt range 
• 8 Inputs. 2 outpu t S 
• Includes dn ver software and documentation 
MW_304 ....... 5129.95 

.. ... . . .. . . 5119.95 AUTO CLOCK ... .. .. . .. . .... $129.95 

STARLlGHTERr .... 

A sophlstocat.ed computer operated portable 
stage hghtlng controller w'th the features 01 
$20,000 theaU'e Installat'ons Under $1 .000 
Wor kS With the VIC-20 

Call 'or specifications and quotes of the 
Starl ighter- syst em. 

GOTHMOG 'S LAIR 
• Pro Advent ure Senes lor the Commodore 64 
• Sound and Color Graph:cs 
• ComprehenSlwe manual With lotd out mB llS 
• The ult,mate challenge La the seriOUS 

computer adventunSt. 

World 1 GDTHMOG'S LAIR 539.95 

• 

90 day pal"ts and labor guarantee. 
M ICRO WORLD ELECTRONI)( wsD beat aov advertised prtCe rtJOder' Slmrlar II1stoelt cond't oosl 
on COMMOOORE/ EPSON/ KAYPRO/ C ITOH and ot her II~ Calt lor Quotes. Dealermql.llnes 

~~WordPro 3 Plus IS a trademark of ProfesSIOnal Software. 
*Auto Clock and Stariighter are tradell\iJft.s of PP&'S. 

InVited. W e servICe what we sell. 

. 

MICRO WORLO ELECTRON IX, INC. ~ffi 
3333 South Wadsworth Blvd .. #C1 05. Lakewood. Colorado B0227. 13031 934-1973 or 13031 9B7-2671 I!oiiiii!!!I 
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VIC File Case
John Stilwell

Nothing difficult, fust a straightforward, easy-to-use

(haw-did-I-manage-zuithout it?) program for your VIC

to keep track offiles. For VIC's ofany memory size.

I have a lot of fun playing games on my VIC-20,

but I use it for work, too. I recently found that 1

needed a program to keep track of files - some

thing versatile, so the format had to be simple.

Since I couldn't find anything already written, I

wrote my own.

The "File Case" is a set of 31 pages with ten

entries per page. Because of the limited screen

space, each entry can be no more than two lines

long to prevent any scrolling.

Because of the "crunching" techniques I used

when writing this program, some lines are longer

than the maximum 80 columns. When typing in

the longer lines, use abbreviations for the com

mands. For example, PRINT is entered as ?.

Type N to start a new file. You will be asked

to confirm and then to give the new file name.

Note: This will erase any data already in the

computer.

Type P and the page number you want; then

push RETURN. The page shows ten entry num

bers with a "-" after them. To make an entry,

type E and type in the number (one of the ten

displayed) on the page where you want it to go.

After pressing RETURN again, type in your entry.

The entry cannot include commas or colons. When

you hit RETURN, it will appear on the page. When

entering or inserting a line, if you want the line to

appear in the catalog, it has to be reversed. To do

this, type ", then CONTROL RVS ON, and then

type in your entry (all of this on the same line).

When you hit RETURN, the entry will appear in

inverse video on the page (white on black).

Type I to insert a line between two existing

entries. An existing line may be deleted by typing

K. This kills the specified line and moves up

all succeeding lines. Type S to save your data

on tape, and L to load the data back into the

computer. Type ? to get the definitions of the

controls.

To cancel a control (except for Load, Save, or

New), simply type any control letter instead of an

entry number.

Pressing RETURN will move you to the next

page. Type C to get the catalog. If any of your

entries are reversed, they will appear next to the

page number that they are on. The catalog can

show only ten listings at a time. If you have more

than ten reversed entries, push RETURN to gut

the next ten reversed entries.

If you are not using a memory cartridge, 1

suggest that the variable N in line 1 be changed

from 309 to 109. This gives you only 11 pag^s to

work with. If you want more or fewer pages to

work with, then change this number by multiples

of 10 only. The program will work with any mem

ory configuration.

10 N=309:X=(N+1)/10:DIMS$(n):P=1:POKE3 687

9, 187

20 FORI=0TON:S$(l)="-":NEXT

30 PRINT"[CLEAR}"
40 GOSUB590:IFA=0THENPRINT"{03 UP}":G0T04

0

50 ONAGOTC-60,140,220,260,330,390,450,510,

5 50

60 K=0

70 Q=0:PRINT"[CLEAR}{BLK}{REVjCATALOG :";

T$:PRINT"PAGfi{PUR}"
80 FORJ=KTON:IFASC(S$(J))=18THEN:PRINTINT

(j/l0+l);S$(j):Q=Q+1:IFQ>9THENGOT

0100

9 0 NEXTJ

100 ifj>=nthengoto40

110 print"{down}{rev}hit return to continu

e{off}"
120 geta$:ifa$=""then 120

130 K=J+1:GOTO70

140 INPUT"[BLK}WHAT PAGE{PUR}";P?:P=VAL(P?

):A$=P$:GOSUB610:IFA=0THEN160

150 GOTO40

160 IFP<1ORP>XTHENPRINT"{02 UP}":GOTO140

170 PRINT"{CLEAR}{REV}{BLK}PAGE"P;T$:PRINT
"{PUR}":FORI=0TO9:L=(P-l)*10+I:PR

INT"{LEFT} "L;S?(L):NEXT

180 GOSUB 590:IF A=0 THEN 200

190 GOTO 50

200 P=P+1:IF P>XTHENP=1

210 GOTO 170

2 20 INPUT"tBLK}ENTER#{PUR}";R$:R=VAL(R$):A

?=R$:GOSUB610:IFA=0THEN240

2 30 GOTO40

240 IFR<0ORR>NTHEN PRINT"{02 UP}":GOTO220

250 INPUTS5CR):GOTO170

260 INPUT"{BLK1iNSERT#{PUR}";R$:R=VAL(R$):
A$=R$:GOSUB610:IFA=0THEN280

270 GOTO40

280 IFR<0ORR>NTHEN PRINT"{02 UP}":GOTO260

2 90 PRINT"{BLK}ENTRY{PUR}":INPUTD?:PRINT"{

BLK}lNSERTING{PUR}":IFR=NTHEN170
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VIC File Case 
John Stilwell 

Nothillg diffiClllt. jllst n straightforwnrd, ensy-to- ll se 
(llOw-did- I-lIlnllnge-withollt it» progralll for your VIC 
to keep track of files. For VIC's of nllY lIIelllory size. 

I have a lot of fun playing ga mes on my VIC-20, 
but luse it for work, too. I recentl y fo und that I 
needed a program to keep track of fi les - some
thing ve rsati le, so the format had to be simple. 
Since I couldn't find anything already written, I 
wrote my own . 

The "File Case" is a set of 31 pages wi th te n 
en tries per page. Because of the limited screen 
space, each en try can be no more than two lines 
long to prevent any scrolling. 

Because of the "crunching" techniq ues I used 
w hen writing thi s program, some lines are longer 
than the maximum 80 columns. When typing in 
the longe r lines, use abbreviations fo r the com
mands. For exa mple, PRINT is entered as? 

Type N to s ta rt a new fil e. Yo u will be asked 
to confirm and then to give the new fil e name. 
Note: This w ill erase any da ta already in the 
computer. 

Type P and the page number yo u wa nt; then 
push RETURN. The page shows ten entry num
bers with a " -" after them. To make an entry, 
type E and type in the number (one of the ten 
displayed) on the page where you want it to go. 
Afte r pressing RETUR N again, type in your en try . 
The entry can not include commas or colons. When 
yo u hi t RETURN, it wi ll appea r on the page. When 
entering or inserting a line, if you want the line to 
appear in the cata log, it has to be reversed. To do 
thi s, type ", then CONTROL RVS ON, and then 
type in your entry (a ll of this on the same line). 
When you hit RETURN, the en try will appear in 
inverse video on the page (whi te on black). 

Type I to inse rt a line betwee n two existing 
entries. An ex isting line may be deleted by typing 
K. This kills the specified line and moves up 
all succeeding lines. Type S to save your data 
on tape, and L to load the data back into the 
computer. Type? to get the definitions of the 
contro ls. 

To canc~ 1 a control (excep t fo r Load, Save, or 
New), simply type any control le tter instead of an 
entry number. 

Pressing RETU RN will move you to the nex t 
page . Type C to get the ca ta log. If any of yo ur 
entri es a re reversed, they will appea r next to the 
page number that they are on . The ca talog can 
show only ten li stings at a time. If yo u have more 
than ten reve rsed entri es, push RETU RN to get 
the nex t te n reve rsed entri es. 

If you are not using a memory ca rtridge, I 
suggest that the variable N in li ne 1 be changed 
from 309 to 109. This gives you only 11 pages to 
wo rk w ith . If you want more or fewer pages to 
work with , then change this number by mu ltiples 
of 10 o nly. The program will work with any mem
ory configuration. 
10 N=309 :X=(N+1)/ 10 : DI MS$(N):P=1 : POKE3687 

9 , 187 
20 FORI=0TON : S$ ( I) ="-":NEXT 
30 PRINT " (CLEAR] " 
40 GOSUB590 : IFA=0THENPRINT "(03 UP] ": GOT04 

o 
50 ONAGOT060 ,1 40 , 220,260 , 330,390 , 45~ , 510 , 

550 
60 K=0 
70 Q=0:PRINT " [ CLEAR ] (BLK] [REV] CATALOG : ", 

T $ : PRINT " PAGE ( PUR] " 
8 0 FORJ=KTON:IFASC( S$(J))=1 8THEN : PRINTINT 

(J / 10+1) , S$(J) : Q=Q+1:IFQ>9THENGOT 
0100 

90 NEXTJ 
100 IFJ>=NTHENGOT040 
110 PRINT " [DOWN}[REV]H IT RETURN TO CONT I NU 

E(OFF]" 
1 20 GETA$ : IFA$ =""THEN 120 
130 K=J+1 : GOT070 
140 INPUT" ( BLK] WHAT PAGE[PUR] ", P$ : P=VAL(P$ 

):A$=P$:GOSUB610:IFA=0THEN160 
1 50 GOT040 
1 60 I FP<10RP>XTH ENPRINT " [02 up ] ":GOT0140 
170 PRINT " (CLEAR] [REV] (BLK]PAGE " P,T$ : PRINT 

"[ PUR] ": FORI =0T09 : L= (P-1)*10+I: PR 
INT " [LEFT] "L,S$ (L) : NEXT 

180 GOSUB 590:IF A=0 THEN 200 
1 90 GOTO 50 
200 P=P+1 : IF P>XTHENP=l 
210 GOTO 1 70 
220 INPUT " (BLK]ENTER#[PUR]",R$:R=VAL(R$) : A 

$=R$ :GOSUB6 10:IFA=0THEN240 
230 GOT040 
240 IFR<00RR>NTHEN PRINT"(02 UP] ": GOT0220 
250INPUTS$(R) :GOT0170 
260 INPUT " [BLK ] I NSERT#[ PUR] ", R$: R=VAL( R$): 

A$=R$ :GOSUB6 10:IFA=0THEN280 
270 GOT040 
280 IFR<00RR>NTHEN PRINT"[02 UP ]":GOT0260 
290 PRINT " [SLK]ENTRY[PUR] ": INPUTD$:PRINT " [ 

BLK]INSERTING[PUR] " : IF R=NTHEN170 
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3 00 FORI=RTON-1STEP2:SA$=S$(i+l):S$(l+l)=S

?(I):S$(I)=D$:D$=SA$:IFASC(DS)=45
THENGOTO320

310 NEXT

320 GOTO170

330 INPUT"{BLKlKILL WHICH LINE#{PUR}";R?:R
=VAL(R$):AS=R$:GOSUB6L0:IFA=0THEN

3 50

3 40 GOTO40

350 IFR<0ORR>NTHEWPRINT"[02 UP)":GOTO330
3 60 IFR=NTHEN380

3 70 FORI=RTON-1:S$(I)=S?(I+1):NEXT
380 S$(N)="-":GOTO170

390 PRINT"tCLEAR}tBLK}{REVlSAVE TO TAPE":P
RINT"EDOWNJARE YOU SURE Cy/n)

400 GETA?;IFA?=""THEN400

410 IFA$="N"THEN170

4 20 OPEN1,1,1,T$:PRINT#1,T$:FORI=0TON:PRIN

T#l,S${l):PRINT"IHOME}"TAB(l5);I:
NEXT:CLOSE1

430 PRINT"[10 DOWN}"T$" SAVEDCdOWN}{?UR}"
440 GOTO40

450 PRINT"{CLEAR}{bLK){REV}LOAD FROM TAPE"
:PRINT"{DOWNJaRE YOUR SURE (y/n)

460 GETA?:IFA$=""THEN460

470 IFA?="N"THEK170

480 OPEN1,1,0:INPUTS1,T?:FORI=0TON:INPUT*1

,S$(l):PRINT"{HOME}"TAB(15);I:NEX
T:CLOSE1

490 PRINT"{06 DOWN}{PUR}"

500 GOTO40

510 PRINT"{DOWN}{BLK}ErEVJARE YOU SURE (Y/

N){PURj"

520 GETA$:IFAS=""THEN520

530 IFA$<>"Y"THEN170

540 PRINT"THE NEW FILE NAME":INPUTT?:GOTO2

0

550 print"{clear}{rev}{blk} control defini

tions ":print"!rev}c{offjatalogf
down}":print"{rev}p{off}age numbe
r{down}"

560 PRINT"{REV}e{0FF}nTER LINE{DOWN}":PRIN
t"{rev}i[offInsert line{down}":pr
int"{rev}k(off}ill line{down)"

570 PRINT"{rEV}s(OFF}aVE TO TAPEEDOWN}":PR

INT"{REV}l{0FF)0AD FROM TAPEEdOWN}"
:PRINT"{REV]n{0FF}eW FILE{DOWN}"
:PRINT"{REV}?EOFF} DEFINITIONS"

5 80 GOTO40

5 90 PRINT"[DOWN}{BLK}EREV}C,P,E,I,K,S,L,N,
?{PUR}"

600 GETAS:IFA?=""THEN600

610 IFA$="C"THENA=1:RETURN

620 IFA$="P"THENA=2:RETURN

630 IFA?="E"THENA=3:RETURN

640 IFA$="I"THENA=4:RETURN

650 IFA?="K"THENA=5:RETURN

660 IFA?="S"THENA=6:RETURN

670 IFA$="L"THENA=7:RETURN

680 IFAS="N"THENA=8:RETURN

690 IFAS="?"THENA=9:RETURN

700 A=0:RETURN ©

Take Command!
Take command of the USS Enterprise and turn your VIC 20

into a Starship! As commander you must use all your skills in

protecting Federation limits from enemy ships. Maneuvering

your ship, firing its weapons - phasers. photons, and probes- and

maintaining its shields and power, require skill and experience,

but you have weapons analysis, scanning, and damage reports

to help out. This complex, fast-moving strategy game has 50 skill

levels and a (pseudo) real-time option.

VIC 20 with 16K Memory Expansion, cassette. On sale near

you or send check for S21.95 to:

VOYAGER SOFTWARE P.O. BOX 1126 BURLINGAME, CA 94010
Allow 21 Oavs for delivery California residents add 6!;% sales tax

List HELPER'"

Allows you to enter, edit, and sort lists by fields

which you define.

Stock HELPER

Using the Sunday paper, you can track and

analyze several stocks. Stock HELPER calculates

several popular technical analysis measures-

Check HELPER

Helps you balance your checkbook and provides

a limited double-entry bookkeeping system.

Check HELPER produces a cassette or diskette

file acceptable by Tax HELPER for the 1983 Fed

eral Income Tax.

Available from your dealer for

Commodore VIC-20 and 64

Atari 400/800

(M)agreeable software, inc.

5925 Magnolia Lane • Plymouth. MN 55442

(612)559-1108
Computer names are generally trademarks of the Manufacturing Company
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3aa FORI=RTON-1STEP2 :SA$=S$(I+1 ):S$(I+1)=S 
$(I):S$(I )=O$: O$=SA$ :IFASC(O$ )=45 520 
THENGOT0320 530 

310 NEXT 54a 
320 GOT017a 
330 INPUT"[BLK)KILL WHICH LINE#[PUR)" , R$ : R 55a 

=VAL (R$):A$= R$ : GOSUB61a : IFA=0THEN 
35a 

340 GOT040 
350 IFR<00RR>NTHENPRINT"[02 UP) ":GOT0330 560 
360 IFR=NTHEN380 
370 FORI=RTON-1 : S$(I)=S$(I +1 ):NEXT 
38a S$(N)=" -": GOT0170 
390 PRINT " [CLEAR) [BLK) [REV)SAVE TO TAPE ": P 570 

RINT"[OOWN)ARE YOU SURE (Y i N) 
400 GETA$ :I FA$= "" THEN400 
4 10 IFA$="N"TH EN170 
4200PEN1 ,l, l,T$:PRINT#l,T$:FORI=0TON:PRIN 

'l'#l , S$(I) : PRINT " [HOME)"'rAB(15),I : 580 
NEXT:CLOSE1 590 

430 PRINT" [10 OOWN) "T$ " SAVEO[OOWN)[!UR) " 
440 GOT040 600 
450 PRINT" [CLEAR) [SLK) [REV)LOAO FROM TAPE" 610 

: PRINT " [DOWN)ARE YOUR SURE (y i N ) 62a 
460 GETA$ : IFA$=" "THEN460 630 
470 IFA$= "N"THEN170 640 
480 OPEN1 , l,0 : INPUTi1 , T$:FOR I=0TON : INPUT#1 650 

,S$ (I):PRINT"[HOME) "TAB(15),I : NEX 660 
T:CLOSE1 670 

490 PRINT" [ 06 OOWN) [PUR)" 680 
50a GOT040 690 
510 PRINT"[DOWN)[BLK)[REV)ARE YOU SURE (y l 70a 

Take Command! 
Toke command of the USS Enterpr~e and turn your VIC 20 
into a 5torship' As commonder you must use all your s~lIs in 
protecting Federat ion limifs from enemy ships. ManeLNering 
your ship, firing its weapons- phasers, photons, and probes-and 
maintaining its shields and power, require s~1I and expenence, 
but you hove weapons analysis, scanning, and damage reports 
to help out. Th is complex, fast -mcNing slrategy gome has 50 s~1I 
levels and a (pseudo) real-time option. 

VIC 20 with 16K Memo", Exponsion, cossette. On sole near 
you or send check for 52 195 to: 

VOYAGER SOFTWARE , P,O, BOX 1126 , BURUNGAME, CA 94010 
Allow 21 Oa~ lor OOIVelY CahlomlQ restdenls od<l6l,7% soles lox 
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N)[PUR) " 
GETA$ : IFA$=""THEN520 
IFA$<> "Y"THEN170 
PRINT "THE NEW FILE NAME" :INPUTT$ : GOT02 
o 
PRINT" [CLEAR)[REV)[BLK) CONTROL OE FINI 
TIONS ": PRINT " [REV)C [OFF)ATALOG [ 
OOWN) ":PRINT"[REV)P[OFF )AGE NUMBE 
R[OOWN) " 
PRINT " {REV)E[OFF)NTER LINE[ DOWN) ": PRIN 
T"[REV)I[OFF)NSERT LINE[OOWN) ":PR 
INT " [REV)K[OFF)ILL LINE[DOWN)" 

PRINT "[ REV)S [ OFF)AVE TO TAPE[ OOWN) ": PR 
INT " [REV)L[OFF)OAO FROM TAPE[OOWN) " 
: PRINT "[ REV)N [OFF)EW FILE[OOWN)" 
: PRINT " [REV)7[OFF) OEFINITIONS" 

GOT040 
PRINT "[ OOWN)[BLK)[REV)C , P,E , I , K, S , L , N, 
7[PUR)" 
GETA$: IFA$=" "THEN600 
IFA$ =" C"THENA=l:RETURN 
IFA$="P"THENA=2:RETURN 
IFA$= "E"THENA=3 : RETURN 
IFA$= "I "T HENA=4 : RETURN 
IFA$= "K"THENA=5 : RETURN 
IFA$="S "THENA=6:RETURN 
IFA$ = "L "THENA=7: RETURN 
IFA$="N"THENA=8 : RETURN 
IFA$="? "THENA=9 : RETURN 
A=0: RETU RN © 

List HELPER'· 
Allows you to enter. edit . and sort lists by fields 
which you define. 

Stock HELPER 
Using the Sunday paper. you can track and 
analyze several stocks. Stock HELPER calculates 
several popular technical analysis measures. 

Check HELPER 
Helps you balance your checkbook and provides 
a limited double·entry bookkeeping system. 
Check HELPER produces a cassette or diskette 
file acceptable by Tax HELPER for the 1983 Fed
erallncome Tax. 

Available from your dealer for 
Commodore VIC-20 and 64 

Atari 400 / 800 

(M)agreeable software , inc, 
5925 Magnol ia Lane · Plymouth, MN 55442 

(612) 559-1 108 
Computer names are generally trademark sot the Manu!acturong Company 



NEW!

CARTRIDGE GAMES

FROM TRONIX

SCORPION $34.95

Full 4-way scrolling, fast action pre

dator game where it's you against

killer frogs, slimy worms, stalker

flies, dragons and hatcher pods.

With 32 levels of play.

GOLD FEVER .. $29.95

Explore a deadly mine searching for

valuable gold deposits. Avoid roam

ing mine carts, rolling boulders and

a crazy claim jumper! With 9 levels

of play.

DEADLY SKIES

$29.95

Frenetic, fast paced, action-packed

game where you are the Rebel

fighter attacking the hostile military

base. Avoid S.A.M.s. smart bombs

and deadly radioactive clouds! Over

10 levels of play.

From Interesting Software

Cassette $15.95

ALL

-,(? MACHINE

^<rf&W§ CODE!

Bring the fun of the shooting

gallery into your home. With

music and colorful graphics.

CBM-64 & VIC-20 MINI-MONITOR

All machine code monitor which will

disassemble code, do text dump,

move memory, hex to decimal and

decimal to hex conversion as well as a

mini-assembler!

VIC-20 version requires 8K expansion.

Cassette

Disk

$24.95

$29.95

CREATIVE SOFTWARE

GAMES ON CARTRIDGE

CHOPLIFTER

SERPENTINE

APPLE PANIC

ASTROBLITZ

TRASHMAN ..

$39.95

$39.95

$39.95

$39.95

$39.95

Stellar Triumph
Great new all machine code game for your

CBM-64. One or two player game with all the

arcade sound and graphics! Fantastic space war

game with many options.

From HAL Labs ... tape or disk $24.95

Dust Covers

$7.95
Water resistant

Attractive brown canvas

KIDS & THE VIC
Great new book to add to your library,

only $14.95

INTERESTING SOFTWARE
1 21101 S. Harvard Blvd.. Torrance. CA 90501

(213) 328-9422

Visa MC Check Money Order Add S2.00 Postage & Handling

CA residents add appropriate sales tax Dealer Inquiries Invited

FOR THE VIC-20
THE COMPUTER REVOLUTION IS COMING!

BE READY WITH A MASTERY OF THE COMPUTER KEYBOARD!
IN THE AGE OF THE COMPUTER, EVERYONE FROM THE SCHOOL CHILD TO THE CHAIRMAN OF THE BOARD SHOULD
BE AT HOME AT THE COMPUTER KEYBOARD. THESE PROGRAMS PROVIDE EVERYTHING YOU NEED TO MASTER THE
KEYBOARD AND GAIN THE COMPETITIVE EDGE THIS BRINGS IN THE COMPUTER AGE.

'Rated THE BEST educational program for the VIC-2Oby Creative Computing Magazine

' TYPING TUTORPLUS WORD INVADERS — $21.95
(2 programs on one cassette tape for the unexpanded VIC-20)

Typing Tutor plus Word Invaders makes learning the keyboard easy and fun! Typing Tutor teaches the keyboard in easy

steps. Word Invaders makes typing practice an entertaining game. Highly praised by customers: "Typing Tutor is great",
"Fantastic", "Excellent", "High Quality", "A source of great learning and joy for our children."

Customer comment says it all ...
"... and it was everything you advertised it would be. In three weeks, my 13 year old son, who had never typed before, was

typing 35 w.p.m. I had improved my typing speed 15 w.p.m. and my husband was able to keep up with his college typing
class by practicing at home."

FOR THE COMMODORE 64®
SPRITE DESIGNER by Dr. Lee T. Hill — $16.95

Save hours of work when designing sprites. Helps you create multiple sprites, copy and alter them to create views from
different perspectives automatically for 3-D or animated effects. Options include: copy any of the previous sprites, reflec
tion, rotation, translation, shearing, reverse image, merge & intersect. Saves sprite data for merge into your program.

SHIPPING AND HANDLING $1.00 PER ORDER. CALIFORNIA RESIDENTS ADD 6% SALES TAX.
VISA AND MASTERCARD ORDERS MUST INCLUDE FULL NAME AS SHOWN ON CARD, CARD NUMBER, AND EXPIRATION DATE.

FREE CATALOG SENT WITH ORDER AND ON REQUEST

P.O. BOX 9403

SAN RAFAEL, CA 94912 SOFTH//1RE (415)499-0850
Programmers. Write to our New Program Manager concerning any exceptional VIC-20 or C64 game or other program you have developed.

VIC-20* SOFTWARE 
SPECIALS 

FOR THE VIC·20® 

CBM-64* 

THE COMPUTER REVOLUTION IS COMING! 
BE READY WITH A MASTERY OF THE COMPUTER KEYBOARD! 

IN THE AGE OF THE COMPUTER, EVERYONE FROM THE SCHOOL CHILD TO THE CHAIRMAN OF THE BOARD SHOULD 
BE AT HOME AT THE COMPUTER KEYBOARD. THESE PROGRAMS PROVIDE EVERYTHING YOU NEED TO MASTER THE 
KEYBOARD AND GAIN THE COMPETITIVE EDGE THIS BRINGS IN THE COMPUTER AGE . 

• Hated THE BEST educational program for the VIC-20 by Creative Computing Magazine 

'T i: PING TUTOR PLUS WORD INVADERS - $21.95 
(2 programs on one cassette tape for the unexpanded VIC-20) 

Typing Tutor plus Word Invaders makes learning the keyboard easy and fun! Typing Tutor teaches the keyboard in easy 
steps. Word Invaders makes typing practice an en tertaining game. Highly praised by customers: "Typing Tutor Is great ", 
" Fantast ic", " Excellent" , " High Quality ", "A source of great learning and joy for our children. " 

Customer comment says it all .. . 
. . and it was everything you advertised it would be. In three weeks, my 13 year old son, who had never typed before, was 

typing 35 w,p.m. I had improved my typing speed 15 w.p.m. and my husband was able to keep up with his col lege typing 
class by practicing at home • .",,· ..... 

SPRITE DESIGNER by Dr. Lee T. Hill- $16.95 
S~ve hours of wo~k when designing sprites. Helps you create multiple sprites, copy and alter them to create views from 
~Ifferent p~rspectlves ~utomatic~lly for 3-D or. animated effect~. Options include: copy any of the previous sprites, reflec
tion, rotation, translation, shearmg, reverse Image, merge & Intersect. Saves sprite data for merge into your program. 

SHIPPING AND HANDLING $1 .00 PER ORDER. CALIFORNIA RESIDENTS ADD6% SALES TAX. 
VISA AND MASTERCARD ORDERS MUST INCLUDE FULL NAMEAS SHOWN ON CARD. CARD NUMBER, AND EXPIRATION DATE. 

FREE CATALOG SENT WITH ORDER ANO ON REQUEST 

P.O. BOX 9403 
SAN RAFAEL, CA 94912 

ACAi)i:my 
SOFTWARE 

-VISA -
(415) 499·0850 

rogrammers. rite to our New Program Manager concerning any exceptional VIC·20 or C64 game or other program you have developed. 



The Atari Musician
Barry Belian

You'll be making music on your Atari in no time with

the help of these two programs. You can compute pitch

values to play major and minor chords, generate scales,

and even tune the computer so that you and Atari can

play duets.

COMPUTE! published an eye-opening article in

the February 1982 issue entitled "Transposition."

The author, Janet Whitehead, explained the

simple mathematical relationship between each

of the pitch values for the various musical notes

available in Atari BASIC. After she explained how

this could be put to use in musical transposition,

she challenged the reader to find further applica

tions. Here is my crack at it.

Four-Note Chords

The most commonly used chords are the four-note

major and minor chords. The four notes of any

chord can be defined by the first note of the chord

and the interval pattern for that particular type of

chord. The first (lowest pitch) note of the C-major

chord, for example, is a C. The second note of

any major chord is always located four half-steps,

or two whole steps, above the first. This gap be

tween the notes is known as an interval.

A half-step interval can be found on the piano

by locating any two adjacent keys, such as C and

C sharp. It can also be found in the pitch table of

the Atari BASIC Manual by locating any two con

secutive entries.

Since we know that the first interval of a major

chord is four half-steps, we determine the second

note in a C-major chord by counting up four half-

steps from C, arriving at E. The interval between

the first and third notes of a major chord is always

seven half-steps. If we again count upward from

C, we find that the third note of a C-major chord

is a G. The fourth note is always a 12 half-step

interval, or octave, above the first, which gives us

a C for our final note. Thus, the four notes of a C-
major chord are C-E-G-C. In a similar manner,

the four notes of an F-major chord are found to be

F-A-C-F.

Computing Pitch Values
At this point, let's summarize the previous article.

Basically, the author pointed out that the pitch

values for any two adjacent notes in the pitch

table are related in the same way that the fre-
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quencies for those two notes are. Namely, they

differ by a constant factor of M = 2~('/i2) for each

half-step interval. Two half-steps would involve a

factor of M squared, three half-steps a factor of M

cubed, and so forth.

Therefore, to compute the pitch value of the

second note of a major chord, multiply the first

value by M raised to the fourth power. To compute

the third pitch, multiply the first by M to the

seventh power, and to compute the fourth, multi

ply the first pitch by M to the twelfth power, which

is just two. This procedure will result in pitch

values for any major chord, regardless of the starting

value. The only limitation is that we are restricted

to eight bits in which to specify a pitch, which

gives us a range from zero to 255 to work with.

If we continue with our example of the C-

major chord, we start with a pitch value of 121 for

middle C and proceed to compute the rest of the

chord as follows:

G = 121/(2 "<7/12» = 81
C = 121/2 = 60

Program 1 is a demonstration which puts all

of this information together. This program allows

you to select a starting pitch and play either a

major or minor chord built upon the selected low

note. The desired chord will then be played for a

few seconds.

Scales, Chords, And Duets

If you prefer, you can generate scales using a simi

lar technique. Program 2 allows you to play a

major, minor, or chromatic scale of one octave,

given a starting pitch. All major scales consist of

eight notes and have the following interval pat

tern: whole-step, whole-step, half-step, whole-

step, whole-step, whole-step, and half-step.

Minor scales also have eight notes, but they differ

from major scales in that the third and sixth notes

are each dropped down a half-step. A chromatic

scale includes every half-step in an octave, which

results in 13 notes.

When a song is transposed it simply means

that you are playing the same tune, but starting it

on a different note. To do this, multiply (or divide)

the variable used to hold the pitch values of the

song by a constant of your choice.

Do you have a program which plays a few

randomnotes? Perhaps it would sound better to

The Atari Musician 
Barry Bellon 

YOII'1I be lI/ak;lIg II/I/S;C all your Alar; ;11 110 I;II/e w ;lh 
Ihe help of Ihese Iwo progra ll/s. YOI/ ca ll cOli/pille p;lch 
va lues 10 play II/ajor alld 1I/;lIor chords, genera Ie sca les, 
mId evell Il./I1e Ihe compllier so Ihat you alld A lar; call 
play dllels. 

COMPUTE! published an eye-opening article in 
the February 1982 issue entitled "Transposition. " 
The author, Janet Whitehead, explained the 
simple mathematical relationship between each 
of the pitch values for the various musica l notes 
available in Atari BASIC. After she explained how 
this could be put to use in musica l transposition, 
she challenged the reader to find further applica
tions . Here is my crack at it. 

Four-Note Chords 
The most commonly used chords are the four-note 
major and minor chords. The four notes of any 
chord can be defined by the first note of the chord 
and the interval pattern for that particular type of 
chord. The first (lowest pitch) note of the C-major 
chord, for example, is a C. The second note o f 
any major chord is always located four half-steps, 
or two whole steps, above the first. This ga p be
tween the notes is known as an interval. 

A half-step interval can be found on the piano 
by locating any two adjacent keys, such as C and 
C sharp. It can also be found in the pitch table of 
the A lar; BASIC Manllal by locating any two con
secutive entries . 

Since we know that the first interval of a major 
chord is four half-steps, we determine the second 
note in a C-major chord by counting up four half
steps from C. arrivi ng at E. The interval between 
the first and third notes of a major chord is a lways 
seven half-s teps. If we again count upward fro m 
C. we find that the third note of a C-major chord 
is a G. The fourth note is always a 12 half-s tep 
interva l, or oclave, above the first, which gives us 
a C for our final note. Thus, the four notes of a C
major chord are C-E-G-C. In a similar manner, 
the fo ur notes of an F-major chord are found to be 
F-A-C-F. 

Computing Pitch Values 
At this point, let's summarize the previous .a rticle. 
Basicall y, the au thor pointed out that the pitch 
values for any two adjacent notes 111 the pitch 
table are related in the same way that the fre-
214 COMPU'lt t Mov 1Q8J 

quencies for those two notes are. Namely, they 
differ by a constant factor of M = 2 A (YI2) for each 
half-step interval. Two half-s teps would involve a 
factor of M squared, three half-s teps a factor of M 
cubed, and so forth. 

Therefore, to compute the pitch va lue of the 
second note of a major chord , multiply the first 
value by M raised to the fourth power. To compute 
the third pitch, multiply the first by M to the 
seventh power, and to compute the fourth, multi
ply the first pitch by M to the twelfth power, which 
is just two. This procedure will result in pitch 
values for any major chord , regardless of Ihe slarl;lIg 
vallie. The only limitatio n is tha t we are restricted 
to eight bits in which to specify a pitch, which 
gives us a range from zero to 255 to work with. 

If we continue with our example of the C
major chord, we start with a pitch value of 121 for 
middle C and proceed to compute the rest of the 
chord as follows: 

C=121 
E = 121 /(2 - (4/12)) = 96 
G = 121/(2 A (7/12)) = 81 
C=121/2 =60 

Program 1 is a demonstration which puts all 
of this information toge ther. This program allows 
you to select a starting pitch and play either a 
major or minor chord built upon the selected low 
note. The desired chord w ill then be played for a 
few seconds. 

Scales, Chords, And Duets 
If you prefer, you can generate sca les using a simi
la r technique. Program 2 allows you to playa 
major, minor, or chromatic sca le o f one octave, 
give n a sta rting pitch . All major sca les consist of 
eight notes and have the following interval pat
tern: whole-step, whole-step, half-s tep, whole
step , whole-step, whole-step, and ha lf-step. 
Minor sca les also have eight notes, bu t they differ 
from major scales in that the third and sixth notes 
are each dropped down a half-s tep. A chromatic 
sca le includes every half-step in an octave, which 
results in 13 notes. 

When a song is transposed it simply means 
that you are playing the same tune, but starting it 
on a different note. To do this, multiply (or divide) 
the va riable used to hold the pitch values of the 
song by a constant of your choice. 

Do you have a program which plays a few 
random notes? Perhaps it would sound better to 



EASTCOAST SOFTWARE

• • inflation-fighting prices.

747 Landing Simulator 24KC S17 75
747 Landing Simulator 32KD 17 75

Advanced Musk System D 23 25

Adwniuie on a Boat 32KD 17 90
A:t>ir.k.. CD 28 90

A!, Baba & Fotly Thieves :J2KD 24 90

Men Gardsn lhKR 28 90
Andromeda Conquest C 12 75
Amlromvda Conquest 40KD 16.25
Apple Pamr lt.KC 48KD 20 95

Armor Assault 32KD 28 90

Assembler Editor HKR 46 40

Asteroids MKR .... 28 45
Amu Basic 8KR ... 46 40
Alan Speed Reading C 58 15
Alar. Writer R . . 62 00

Attack Al EP CYG 4 C 20 95

Attack Ai EP CYG-4 D 24 90
Avalanche 16KC 17 75
Avalanche loKD 17.75

Baiuins 4HKD ..24 75
Baseball 16KC . .20 95
Baseball 24KD 24 75
Basketball &KR 27 00
Bookkeeper Kit 4SKD . . 193.70

Bookkeeper 48KD . 116 25
Canyon Climber 16KC ■ D 20 95

Catacombs of Baruth D 17 75
Caverns or Man 16KD 31 00
Centipede 6KR 34 75
Checkers 32KD 35 50

Chess 48KD 49 50
Chicken R 33 00
Chicken I6KOD 27 50

Chopper 48KD 24.75
Claim Jumper R 33 00

Claim Jumper 16KC 24 75
Clov-nsSi Balloons 16KOD 20 95
Commbat 24KD .. 17 90

Commumcator Kit R 235 00
Computer Slocks & Bonds 32KC 15 90
Computer 5locks & Bonds 40KD 17 90

Conversational Spanish 16KC 46 40
Conversational Italian 16KC 46 40
Conversation German 16KC 46 40

Conversational French 16KC 46 40

Cosm,c Balance 4SKD. 2B 90

Crossfire HKR 33 00
Crossfire 16KC/32KD 20 95

Crush. Crumble & Chomp 32KOD20 %

Crypr of the Undead 40KD 20 '15

Curse ol RA 32KC 15 911
Curse oIRA 32KD 15 90
Cipher Boul 16KC 35 50

Cytron Mailers D 28 90

Danger in Drndisti 32KC 15 90
Danger in Dnndisti 32KD. 15 90

Atari 800 (48K)..

Atari 400 (16K)..

..J525.0O

.. S225.00

Data Management System D

Data Perfect 32KB

Date5tone=ofRyn32KC.

DalesronesofRyn32KD
David s Midniqhi Magic 48KD. .

Deadline 32KD

Defender R
Deluxe Invadm K.KR

Deluxe Invaders 16KD. . .

Dig Dug R ,

Disk Workshop D .

Diskey 32KD

Dodge Racer 16KC32KD
Dog Daze 8KC

Dog Daie 24KD

Dowrhili 16KC
Dou.nhill32KD .. ...

Dragon* tve 40KD
Eastern Fiont 1&KO32KD ...
Empire ol the Overmind 40KC
Empire ol the Overmind 40KD. .

Entertainer Kit 8KR

Escape From Vulcan g Isle 32KD.

ET Home Phone R

Face Makei D
Family Cash Flow 32KD

Family Finance D
File Manager 800* 40KD
FlipOuiD

Fort Apocalypse 32KC D

Frogger 16KC'32KD
Galactic Empire 32KC

Galactic Gladiators D
Galactic Trader 32KC .
Galahad and the Hoty Grail 32KD
Galaxian R ...

Genetic Drift 16KC/32KD

GFS Sorceress 48KC . ..
GFS Sorceress 40KD . .
Golf Challenge R

GoH Challenge C.'D.
Gomoku 8KC

Gorf 16KR
Gorl 16KD

GuTfldiar ot Gom lfrKC . . . . .

Guardian of Gorn 24KD

HailfiiF Warrior 32KD ....
Home Filing Manager 32KD

Home Financial Management C
Home Manager Kit D
nvasion Orion C

nvasion Orion .42KD

nv.tation to Programming 1 8KC
nv tation to Programming 2 8KC

nviation to Programming 3 8KC

Ils-Balloon \6KC'D
Jeeper' Creepers D

17.75

76 65

1590
15 90

24 75

35 50

34 75

28 90

24 75

34 75
24 75

35 50

24 75
.17 75

17.75
.17 75

17 75

20 95
23 95
20 95

.24 75

.73 15
20 95
38 75

24 75
.17 75

38 75
.70 00
20 95

24 75
24 75

15 90

28 90
15.90

23 25
34 75

20 95
20 95

.24 75
33 00
17 90

15 90
20 97

.33 00

.28 9(1

20 95

.24.75
2K9C1
.38 75

23 00
(.2 00
17 90

17 90

19.25
23 15

23 15
24 75

20 95

ATARI

SOFTWARE

Juggler D . .... 20.95

Jumbo Jei Pilot R - 38.30

Kavos 8KC D 24.75
Keys of Acheron 32KO D . . ..15 90

KidGndl6KC'D . -.2095
King Arthurs Heir C . . 15 90

King Arlhu.s Hen !(2KD . 20 95
Labynnth 16KC/32KD . .20.95
Legionnaire 16KC . . . 24 75

Letter Perfect 24KR . . 145.00
Letter Perfect 24KD - . .110 00
Letteiman 16KC 17.75
Lelterman 32KD 17.75
Lost Colony D 20.95

Lunar Lander 24KC -... 10.75
Lunar Lander 32KD ....16.00
Macro Assembler & Text Ed 32KD 70 00
MadNetler 16KC/D .24.75
Mail Merge, Uliny 16KD 20 95
Master Type 32KD 28.90
Microsoft Basic 32KD . . . .70 00
Miner 2049er 16KR 35 50
Missile Command HKR 28 45
Monster Maze I6KR .... 28.90
Morloc's Tou.er 16KC 15.90

Music Composer R . .32 50
My First Alphabet 24KD .27.15

Nautilus 32KC.'D 24.75
Number Blast 16KC 12.40
Number Blasl 24KD 12.40
Odin48KD 35.50
Outlaw/ Homier 24KC ..17.75
Outlaw/Howitzer 24KD . 17.75

Pac Man 8KR 34.75
Pacific Coast Highway lbKC/D ..20.95

Picnic Paranoia R . .33.00
Picn:c Paranoia 16KOD .24.75

P;g Pen D .20 95
Pilot iHome Package! 8KR .61.85

PmballD .20.95
Platterman 16KR 28 90
Pogomari 16KC D.. . 28.90

Poker Solitaire 8KC . 10.75
Poktr Solitaire D 15 90
P,eppie 16KC, H2KD 20.95

Probe 140KD .27.50
Programmer K;l 8KR . .57.85

Protector 11 R , . .33 00
Protector I! 32KC/D 24 75

Raster Blasrer 32KD . 20.95
Rear Guard 16KC 15 90

Rear Guam 24KD 17 90
Reptilian 16KC/D . . -24 75

Remit at R]gel32KC .20 95
Rescue aiR^-l 32KD 20.95
Revers: *KC . .15.90

RewenS D 20.97
Ricochet 32KC 15.90

Ricochet 32KD 15 90
SAM8KD 46.00
Saga M--12 24KD . 28 90
Salmon Run 16KC . 17 75
Salmon Run 24KD 17.75

5cram 16KC 19 25
Sea Fox 48KD 20 95
Sentinel 1 16KC 20 95
Sentinel 1 24KD 24 75
Serpentine D 24 75
Seven Card Stud 24KC . 12 40
Seven Card Stud 32KD 12.40
ShamusR. ... 33 00

Shamus 16KC/D 24.75
Shooting Arcade 16KC/D 20 95
Sky Rescue 32KC 15.90
Sky Rescue 32KD 17 90
Slime R .«00
Slime 16KC, D . - 24 75
Snapper D 24.90
Snooper Troops '1 D 33.00
Snooper Troops "2 D. 33 00
Space Invaders 8KR . . 28.45

Speedway Blast D .... 20 95
Star Raiders 8KR 34.75

Star Wamor C . 28 90
Star Wamor 32KD . 28 90

Starcross 32KD . . 28 90
Stoty Machine D .... 2475

Submarine Commander R 38 30

Sunday Golf 16KC , . 10 75
Survival of the Fittest R . 28 90

Tanktics 24KC . . . . 17 00
Tanktics 32KD 20 50

Teli»lmk8KR. . 23 15
Temple of Apshai 32KC/D 28 90
Text Wizard 32KD . 70.00

The B-rth of the Phoenix D . 15 60
The Nightmare 32KD 20 95

Time Wise D 23 15
Touch Typing 16KC 19 25

Treasure Quest 16KC. , . 10 75
Twerps D 27 50

Upper Reaches of Apshai 32KOD 15 90
VC 40KD.. . 17 90

Video Math Flash Cards HKC . 12 40

Video Math Flash Cards 16KD . 12.40
Visicalc (Special Price) 32KD. 172 00
War 32KD 17.90
Warlock's Revenge 40 KD 24 75

Wizard oi Wor 16KR . 33.00

WuardofWorloKD 2S.90
Word Processor 48KD 116 25

ZaxxonCD.. . 28 90

Zcrkl32KD.. 28 90
Zorkll32KD... 28.90

ZorkIH32KD. . .28.90

EASTCOAST SOFTWARE

110 West Caracas Avenue

Hershey. PA 17033

Key

IDj Disk

(R) Rom

otte

Cartridge

iri. i.f flTAHl LOMPUT! H INC

Shipt>ti]<t I":. ($2.50 miti.)

C.O.U. Add Aii ■\.Miii.in.il S2.S0

Fi.feioii FPO^PO ()rd.rs We Ship

Air Hait—Add T".. [U.n. Currency t)nlv)

No Miniiiiuin Onit-r

V'isri-M,is(c[(-,iril-(.'.().n ■Clink

Pric*1* Suliji'ii In c hangc i

MAIL YOUR OKDi:K (m CALL (717) 533-8125

Mony more lain aua\lnble
We olso eorry o lull line of

Apple Software.

7tt7l"ndtng Stmulamr 24KC SI7 75 
747l"nd,ng S,muloll!or 32KO . 17 75 
Ad""nc ... d Mus", s~.,.! ... m 0 23 25 
Ad" ... nlul(' on a Boa! 32KO 17 90 
A,U!r.~ .. C 0 28 90 
Ali s"bIt & Fany Thwws 32KO 24 90 
Ah~n Gllrd~n 16KR 2M 90 
And,om~dft Conquest C 12 75 
And'omcd~ Conqu .... ! 4OKO 1625 
Appr~ Pan IC IbKC/ 48X0 ZO 95 
A, mCM A'!<Iult 32KO . 2890 
A""mb~ , Edtro, 8KR .4640 
A"~fO,ds IlKR . 2845 
A! .. " s...,c SKR. 4640 
At"" Sp"' ... d R('adtng C . 58 15 
At .. n Wror". R 62.00 
An.x~ At EP·CYG·4 C 20.95 
Al1lOc~ At Ep·CYG·4 0 24.90 
A" .. kmch .. 16KC 11.75 
A""lanch~ IbKO . 17.75 
s..t1<IIl~ 4l'!KO . . . .. 24 75 
R.I~bltli 16KC . . . 2095 
Ba~ball 24KO 2475 
s...hrbltll SKR. 27 00 
BooI<keeP<l' Kt! 48KO . . 193.70 

~~~eEi:~~Kl~KC/O I ~.~~ 
Catacombs 01 Ba'uthO . 17.75 
Ca" .. ms o! Mers 16KO 3 1 00 
Clnl,pedl SKR 34 75 
Ch",~e rs 32KO .35 50 
CheS! 4SKo 49 50 
Ch k: ~en R . . . 33 00 
Chlchn 16KC/O . 27 .50 
Choph!ter 48KO 24.75 
ClolI,m Jumpe. R . 33 00 
CIa,m Jump"" 16KC . 24 75 
Cm·ns& & lIoon. 16KC/ 0 . 20 95 
Commbat 24Ko 17 90 
Communkeror K" R 23500 
Compu,e, Stocks & Bonds 32XC 15 90 
Compu''' ' S,ocks & Bon.!. 4OKO 17 90 
Converwnonol Sp.iln,sh \6KC 46 40 
Convet"Slllionlll lteilan 16KC 46 40 
ConvfrWtlonal Ge,mlln 16KC 46 40 
Con"et"Slll ional F ... nch 16KC 46.40 
Cosmoe Balance 48KO 28 90 
C.ossf .... 8KR 33 00 
C'ossit, .. 16KC / 32KO 20 95 
Crush C'umb~ & Chomp 32KC / 020 95 
Cf}'P' oI t"" U"dead 40KO 20 95 
C",~ 01 RA 32KC 1590 
Cur." of RA 32Ko 15 90 
C~'P"'" BQ...1 16KC 3550 
Cyuo" "ll1sters 0 28 90 
ollr>ge" !II Onnd,s" 32KC 1590 
Dang ... !II Orinc"ri 32KO 1590 

At.,r! 800 (48K) ..... 5525.00 
Atarl400 (l6K ) ..... 5225.00 

Ollla Mllnegerrwn1 S~.,.tem 0 17 75 
Ollrll P~rl«1 32KO 76 65 
0"1"SIOr>nol R~,,32KC . 1590 
0"t~1""".0IRy,,32Ko _. . 1590 

g:~;~~31K1,hl Magk tt8.~0 ..... ~~ ~ 
o..! .. nder R. . 34 75 
o...luxe In" .. d" " 16KR 28.90 
o..luxe I"vade.s 16K0 . 2475 
OigOug R. . 3475 
Oilk Workshop 0 24 75 
Oiskl!~ 32KO . 35 50 
DoCS<' Rllcl!' 16KC/ 32Ko . 24 75 
Dog 0 ...... SKC . 1775 
Dog o .... e 24KO 17.75 
[)oo.,,·nhtll 16KC . 1775 
[)ov,.·nhill32KD 17 75 
Drago,,'s E~'<i 40lm 20 95 
Eajl~rn F.o", I6XC/ 32KO .. 2395 
Empi.e 01 lhe Ove,mlnd 40KC .... 20 95 
Empi'~ 01 ,'''' Overml .. d 40KO . .. . 24 75 
En:"l'Ia i"". Kil SKR ..... . .... 73 15 
Escap" F.om VUIcIl"'S Isle 32KO . .. 20 95 
ET Hom" Phone R. . .38 75 
Facl! MllkI!r O . . ... 24 i5 
Family Cash Flow 32K0 . . 17 75 
Family Fmance 0 .. 38 75 
F~. M"l'lage. 800 · 4OK0 . 70 00 
FlipOU10 .. 2095 
FOil ApOCaly~ 32KC/ 0 . 24 75 
Fr"99l!r 16KC/ 32KO . 2475 
GaJa" ic Emp"e 32KC 15 90 
Galaclk GI .. d'a lors 0 .... 28 90 
Galactic Trader 32KC .. 15.90 
Gal.ohad and lhe Holy G,,,,132KO . 23 25 
Gal.o";",, R. . 34 75 
Gerll!tM: Drift 16KC/ 32KO . 2Q 95 
GFS Sorceres., 48KC 20 95 
GFS Sorcl.eu 4OKO 24 75 
Golf Cha.I!eng .. R 33 00 

~~":I~C C/ O :~: 
Gomol<u 0 20 97 
Gorl 16KR .. 33 00 
Gor! 16KO 2890 
Gu,adia" of Gorn 16KC 20 95 
Gu~,d;"" of Gorn 24KO 24.75 
HI!:U"I! Wamo1 32KO. . .. 2890 
Home Films M .. ,,"S ... 32Ko . .38 75 
Home Fl"anc lal "'e"Ggeml!"t C 23 00 
Home M"",.ge, K,I 0 62 00 
InV"'lOn OnOr> C 17 90 
Inva.1On Onon 32KO 17 O'JO 
Inv., .. rlOn to Programm'ng 16KC 19 25 
In"""rio" 10 P,og.ammlog 2 SKC 23 15 
lnv;tarion '0 PTog'~mm'ng 3 6KC .. 23 15 
1t·II·Balloon 16KC/ 0 24 75 
J~n C .... ep"n 0 20 95 

Jt,:gg le, 0 20.95 
J umbo Jel Poor R .38 30 
Ka~os 8XC/ o ... . 24.75 
K .. ysol Ache.on 32KC/ O. . . 15 90 
Kid Grid 16KC/ 0 20 95 
King Anhu,'s He" C 1590 
King Arthu,', Hei , 32KO . 2095 
l llbyn"rh 16KC/ 32KO . 20.95 
Legionnllire 16KC ... 24 .75 
len ... Perle" 24KR ... 145.00 
lener Perfecr 24Ko . 110.00 
Len .. rman 16KC . . ... 17.75 
l .. n"rman 32KO . . .. 17.75 
Losr CoIo"y 0 .... 20_95 
Luna. la"der 24KC ..... 10 75 
l u"a. lander 32KO . .. 16.00 
Macro ASHmble. & Texl Ed 32K0 . 70.00 
M .. d·Nen .... 161K / 0 .. 24.75 

~:~I~ ... f%U~~:rOI.b.KO ... ~:~ 
Miclosofl Bal ie 32Ko . . . 70.00 
MinN 204ger 16KR ... . . . 35.50 
MISSile Comma"d SKR . . . .. 28.45 
Monsle. Mazl! 16KR .. . .. . 28.90 
Mo.kx:·s To"'e' 16KC . .15.90 
Mu.IC Composfl R .. 32 50 

~~u~~~ ~tJk~~ri 24KO .: j~ :~E 
Numboo. Blast 16KC .... 12 40 
Numbf. BIasI 24KO 12.40 
Odm48KO.. .. 35.50 
Ou '1aw/Ho""ll~' 24KC .. 17 .75 
Ourla "" / How\tle' 24KO .. .. 17.75 
P .. c M .. n BKR . .. . .. . 34 .75 

~~~~c ~~~~~'~hw .. ~ 16KC/ O:: :~:~ 
Pkn,c P"rano .. 16KC/ 0 .. . 24.75 
PIg Pen 0 . 20 95 
Pilor IHoml! PM.k,.geI 8XR .61 85 
Pinban 0 20 95 
PlatlerlTtlln 16KR 28 90 
PQg¢lTtIIn 16KC/ 0 28 90 
PoI<e. Salt,a" .. BKC \0 75 
Polt .. , Sol" ""e 0 15.90 
P,epp'" 16KC / :{2KO 2() 95 
P,otw 1 40Ko . 27.50 
P.ogramme, Kit 8KR 57 85 
Pr01eClOf 11 R . . . 3300 
Pmlec10f 1132KC/ 0 . 24 75 
Railer BlaIr .. , 32KO 20.95 
R .. ", Guard \6KC 1590 
R""r Guard 2~KO 17 90 
R"pl,I ... " 16KC/ 0 24 75 
Resc .... al Rtg<'132XC 20 95 
Rnct,:e a,Rtgt'1 32KO 20.95 
Re,ers, IiKC .. 15 90 
R""en, 0 . 20.97 
Ricochet 32KC 15.90 

Rkoch .. 1 32X0 . 15 90 
SAM SKO 46.00 
Saga · 1- ·12 24KO 28 90 
Salmon Ru" 16KC 17 75 
Salmoo Ru n 24KO 17 .75 
Sc.am 16KC 1925 
Sell Fox 48Ko 20 95 
Senl, ..... 1 1 16KC 20 95 
Senl'rI<'l 1 24KO 24.75 
Se.pen1lne 0 .. . 24.75 
Seven Card S,ud 24KC . 1240 
Seve" C .. ,d Srud 32KO . 12.40 
Sha.mus R. .... 33.00 
Shllmus 16KC/ O... 24 .75 
Shoou"9 A.cade 16KC/ 0 20.95 
Sky Rescue 32KC . 1590 

~t~~eR~e .32K0 ~; ~ 
Slime 16KC/ 0 24 75 
SnlIpp"r O. .. . . 24.90 
S"oope, T.oops .IO. . 33.00 
Snoope, Troops·2 O. .. 33.00 
Space 1"vaden SKR . . 28.45 
Sp" .. m..·ay Bias' 0 .. 2095 
51"r Raiders 8KR . . 34.75 
Sla. Warrior C . 2890 
S,,,r W"rna' 321<0 28.90 
sla.c.ou 321<0 2890 
S'OIY Mach,,, .. O. 24 75 
Submarone ComlTtll,,<kt R 38 30 
Sunday Golf 16KC 10 75 
Survt"al ollhe F'lIesl R 2890 
Tankfics 24KC . 17 ()() 
Ta"klics 32KO .. 20 50 
TeielinkIlKR...... 23 15 
Temple ol Aps!J.,i 32KC/ 0 . 28.90 
Tex1 Wiz".d 32KO 70.00 
T"" B:rth al the Phoe"iIc 0 1560 
T"" N,Shlm ..... 32K0 20 95 
Tlrrw\Ihse0 2315 
TOIKh T~"ping 16/\C 1925 
T • .,asvr~ Ques! 16KC 10 75 
T ""erps 0 27 50 
Upp"r Reach ... 01 Apsha.t 32KC/ O 1590 
VC 40KD 1790 
V,d"o M"th Fla,h ClI ,ds BKC. . . 12.40 
Vicl!o M"lh Flash C ... d, 16KO 12.40 
V .. kak ISp"cial Price) 32Ko . 172.00 
WII' 32KO . 17 .90 

~~~;d:i ~~;e~~O KO !ri .~ 
Wizard 01 Wo' 16KO 28.90 
Wo.e P'OC~ls.or 48KO 11625 
uxxo" C/ O . 21l 90 
lo.k I 32KO . 28 90 
Zorld132KO . . 28.90 
ZOTk1ll32 KO . 28.90 

Key 
(0 ) O .. k 
ICI CIIUI'Il" 
(R) Rom Canridge 

Many more "lin avaljabk! 
W .. also ca rty a Ivil line 01 
AppJoo So/rv:o' I! . 



play random chords instead. Once you have

selected your random low note, use the previously

mentioned techniques to generate the other notes.

Have you tried to play piano along with your

Atari? If so, you may have found that they were

not quite in tune with each other. It could be ex

pensive to tune your piano, so tune your computer

instead. Find a pitch value that sounds in tune

with middle C on your piano (or other instru

ment). Then divide by M repeatedly to generate

pitch values for higher notes, and multiply by M

to compute the lower notes. Remember, your

pitch values must stay in the range from zero to

255. Now use the table you have generated to

replace the one given in the AtariBASIC Manual.
You can start playing duets with your Atari.

Program 1: Major And Minor Chords
10 DIM D(3)

20 D(1>=1.25792103

30 D<2>=1.1892071

40 D<3>=1.49830706

50 PRINT " ENTER PITCH OF ^OW NOTE 0

F CHORD";:INPUT XI

60 IF Xl>255 THEN 50

70 PRINT " ENTER 1 FOR MAJOR OR 2 FO

R MINOR";:INPUT Y

80 X2=X1/D(Y)

90 X3=X1/D<3)

100 X4=Xl/2

110 SOUND 0,XI,10,10:SOUND 1,X2,10,1

0:SOUND 2,X3,10,10:SOUND 3,X4,10

, 10

120 FOR X=l TO 1000:NEXT X

130 FOR X=0 TO 3:SOUND X,0,0,0:NEXT

X

140 STOP

Program 2: Scale Generation

10 DIM D(2)

20 D <1)=1. 12246203

30 D<2)=1.05946308

40 PRINT " ENTER PITCH OF LOW NOTE 0

F SCALE";:INPUT X

50 IF X>255 THEN 40

60 PRINT " ENTER 1 FOR MAJOR, 2 FOR

MINOR,":PRINT " OR 3 FOR CHRDMATI

C" ; : INPUT Y

IF Y=3 THEN 200

GOSUB 500

X = X/D < 1> :GOSUB 500

70

80

90

100

1 10

120

130

140

150

160

170

180

200

210

220

230

240

500

510

520

530

X=X/D< Y> GOSUB 500

IF Y=2 THEN X=X/D(2)

X = X/D <2> :GOSUB 500

X = X/D <1) :GOSUB 500

X=X/D(Y):GOSUB 500

IF Y=2 THEN X=X/D(2)

X=X/D(1):GOSUB 500

X = X/D (2) *. GOSUB 500

STOP

GOSUB 500

FOR 1=1 TO 12

X=X/D(2>:GOSUB 500

NEXT I

STOP

SOUND 0,X,10,10

FOR Z=l TO 200:NEXT

SOUND 0,0,0,0

RETURN
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We ARE Atari!™
New Jersey's Largest

Retailer of Atari® Programs

for 400/800 Models. Over 400

Programs Available from

More Than 60

Manufacturers...

Send for or visit our store for

our latest catalog.
Only 32.00 (includes postage and handling). Kully refundable as a S2.00
credit with your first purchase! Mail check nr money order payable lo

Software Asylum lo: Software Asylum Catalog. 626 Roosevelt Avenue
Carterei, N.J. 07008 (20I) ')69-]900.

Software
526 Roosevelt Avenue

Carteret, New Jersey 07008

VLUP1. inc.
48K Board - $124.95

(With 16K trade-in) (NJ Residents add

"Fast Chip" - $41.95 6% Sales Tux)

We also RENT computer games - call

or send for details

Atari* is a registered trademark of Atari, Inc.
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FIRST BORN IN 1978!

the original & continuously updated

CCA
Data Management

System

Now Available For Atari Computers

For Apple Computers

ForCPM Based Computers

$ 99.50

150.00

225.00

CCA Data Management System

Uses

Business

Accounts Receivable

Accounts Payable

Inventories

Billing

Lists and Rosters

Home Phone Lists

Budgets. Hobbies

Features And Capabilities

Long record lengths

Up to 24 fields per record

Not Copy Guarded

Alpha numeric items

Numeric only Items

Add, update, scan, etc. files

10-Level sort ascending, descending,

allows alphabetizing data file.

• Contact your local dealer lor

details or write us for our catalog

DIVISION OF CUSTOM ELECI*ONICS. INC.

SOFTWARE
33B Exchange St., Chlcopn. Maiiathumm 01013

(413) 592-4761

Moilercord & VISA Accepted

■ Deal«r And Dijtribulgr Inquiries Inviled

Clowd Monday! - Open Dolly 'Til 530 - fildoyt Tif 8

play random chords instead . O nce you have 
selected your random low note, use the previously 
mentioned techniques to generate the othe r notes. 

Have you tried to play piano along with yo ur 
Ata ri? If so, you may have found that they were 
not quite in tune with each othe r. It could be ex
pensive to tune yo ur p iano, so tune your computer 
ins tead. Find a pitch va lue that sounds in tune 
w ith middle C on your piano (or other instru
ment). Then d ivide by M repeatedly to gene rate 
pitch val ues for higher notes, and multiply by M 
to compute the lower notes. Remember, your 
pitch va lues must stay in the range fro m ze ro to 
255. Now use the table you ha ve generated to 
replace the one given in the Atari BASIC Mal/lla/. 
Yo u can start playing due ts with your Atari. 

Program 1: Major And Minor Chords 
10 OIM 0 (3 ) 
2 0 0(1)=1.259921 03 
30 0(2)=1. 1892071 
40 0(3)=1.49830706 
5 0 PRINT " ENTER PITCH 

F CHORO";:INPUT XI 
60 IF Xl >255 THEN 50 
70 PRINT " ENTER 1 FOR 

R MINOR";:INPUT v 
80 X2 =XI / 0(Y) 
90 X3 =XI/0(3) 
100 X4=X1/2 

OF LOW NOTE 0 

MAJOR OR 2 FO I 

110 SOUND 0,Xl,10,10:SQUND 1,X2,112l,1 
0:SDUND 2,X3,10,10:SQUND 3,X4,10 
, 10 

120 FOR X=1 TO 1000:NEXT X 
1 3121 FOR X=0 TO 3 :SQUND X,0,0,0:NEXT 

X 
140 STOP 

Program 2: Scale Generation 
10 O I M 0( 2) 
2 0 0 ( 1) = 1.1 22 46 203 
30 0 ( 2)=1.05946308 
40 PRINT " ENTE R PITCH OF LOW NOTE 0 

F SCALE";:INPUT x 
se IF X) 255 THEN 40 
60 PRINT " ENTE R I FOR MAJOR, 2 FOR 

MIN OR , ":PRINT " OR 3 FOR CHRO MATI 
e";: INPUT Y 

70 IF Y= 3 THEN 2121121 
80 GOSUB 500 
90 X=X/O(I):GOSUB 500 
100 X=X/O(Y) :GOSUB 5 00 
11 0 IF Y=2 THEN X=X/O(2) 
120 X= X/O(2):GOSUB 500 
1 30 X=X/O(I) :GO SUB 5 00 
140 X= X/ O (Y) :GOSUB 500 
1 50 IF Y=2 THEN X=X/O(2) 
16121 X=X / O(l):GOSUB 51210 
1 70 X=X/O(2) :GOSUB 500 
180 STOP 
200 GOSUB 500 
210 FOR 1=1 TO 1 2 
220 X=X / O ( 2):GOSUB 500 
238 NEXT I 
240 STOP 
500 SOUNQ e, x, 10, 10 
510 FOR Z=1 TO 200 :NE XT Z 
520 SOUND 121,121,0,0 
530 RETURN 
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We ARE Atari!TM 
New Jersey's Largest 
Retailer of Atari® Programs 
for 400 /800 Models. Over 400 
Programs Available from 
More Than 60 
Manufacturers ... 
Send for or visit oor store for 
oor latest catalog. 

Onl~' 52.00 (includes posta~c and handling). Fully refundable as a S2.00 
(' red it with you r first purchase! Mail ehcck or money orde r payable 10 
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sonware 626 Roosevelt Avenue 
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" Fast Chip" . $41.95 6% Sales Tax) 

We also RENT eomputer games. eall 
or send for details 

Atari is a registered trademark of Atari , I nc. 

FIRST BORN IN 1978! 

Now Available For Atari Computers 
For App le Computers 
For CPM Based Computers 

CCA Data Management System 

$ 99.50 
150.00 
225.00 

Uses Features And Capabilities 

• Business 
Accounts Receivable 
Accounts Payable 
Inventories 
Bill ing 
Lists and Rosters 

• Home Phone usts 
Budgets, Hobbies 

• Long record lengths 
• Up to 24 fields per record 
• Nol Copy Gtarded 
• Alpha numeric items 
• Numeric only items 
• Add, update, scan, etc, l ites 
• lo.Level son ascending, descending, 

allows alPhabetizing data liIe, 
• Contact your local dealer lor 

details or write us lor our catalog 

OIVISION Of CU~TO"'" HECUONICS, INC 

SOFTWARE 
238 b chongl 51 " ChicoPM, MOllothuS<IIlh 010\3 

(A13 ) 592· 476 1 

• Oeo!to, And Dill, ibulo, Inqui,i" In~ il.d 

• CloS<lld Mondo)'. - Open Doil)' 'Til 5:30 -



call
810 Disc Drive CALL

".010 Program Recorder (NEW) 179 00-

1035 Printer INEW) $41000

CXB5 Numeric Keyboard S109 00

CX419 Bookkeeper Ki! CALL

CX488 Communicator Kit CALL

ATARI Software

CXL4O25 Defender S39 00

RX8026 Dig Dug '.39.00

RX3039 Eastern Front (ROM] i.44.00

CLX 4027 Qi* S39.00

RX8O37 Star Trux $39.00

DX5049 Visicaic S15900

CA016S5 Technical Reference Notes S29.95

Third Party Software

Miner 2049 CALL

2a**on (2755

Eastern Front 1941 (cassette) $29 95

Wizard of War S30 00

Gorf $30 00

Frogger 530 00

Chop Lifter S29 00

Apple Panic S23 75

Baha Buggies S23.75

Submarine Commander (ROM) S35 95

Jumbo Jet Pilot (ROM) $35.95

Soccer (ROM) S36 95

Gamestar Football CALL

scotch maxell
Diskette* A Tape

SCOTCH 5 .' Single sided S26 95

SCOTCH 5'.' Double sided S29 95

SCOTCH Tape C-10 (lot ot 10) S24 90

SCOTCH Tape C-30 Hot of 10) S26 90

SCOTCH T-120VHS S9-95

MAXELL 5-/ Single sided S31.00

MAXELL 5V Double sided S39.00

MAXELL VHS Tape (SUPER PRICE) CALL

We take TRADE-INS.

Call for your price.

For last delivery, send certified or cashier checks,

money orders, or direct Dank wire tiansterS- Personal

checks allow 2 to 3 weeks to clear Prices reflect cash

discount ana are sufj/ecf to change. Add 2% lor

credit card purchases. Shipping—Software $2

Minimum. Hardware—call, foreign inquiries invited

—add 15% lor shipping. Ohio residents add 6.5%

sales tat

5485 Warrensville Center Road
Maple Heights. Ohio 44137

Call Toll Free

1-800-482-7254

In Ohio 216/663-2032

Mon.-Sat. 10-6 EST

FOR THE WONDERFUL

WORLD OF ATARI

400 & 800 SYSTEMS

RCE ANNOUNCES .. .

COMMANDER 24OO*

AN INVITATION TO AN

EXCITING NEW DIMENSION

OF COMPUTER CONTROL

AND PROGRAMMING EASE.

2400 WITH KEY PAD - 2400 STANDARD

EXPERIENCE

... The responsive feel of superbly crafted

engineering under your fingertips.

... The convenience and comfort of your own

detachable professional keyboard system.

... The heauty, elegance and natural warmth

of wood.

... The luxuriousness, softness and durability

of fine furniture textured vinyl.

... A combination of features designed to

return the thrill of personal command to

computing.

FEATURES

1. Exclusive and unique calculator circuit!

Allows keypad to be switched into use as a

standard rapid entry calculator.

2. Detachable option allows easy disconnec

tion to store away while the youngsters play

their games!

3. User installable in minutes, no soldering

required!

4. Allows simultaneous use of BOTH

keyboards!

5. Keyswitches and components are top

quality design and manufacture.

THE COMMANDER 2400 IS AVAILABLE

FROM S119.00 TO $219.00 DEPENDING

ON YOUR CHOICE OF OPTIONS AND

COMES WITH A 10 DAY MONEY BACK

GUARANTEE. OUR WARRANTY IS FOR

6 MONTHS, BOTH PARTS & LABOR!

SEND FOR OUR FREE BROCHURE AND

FULL ATARI CATALOG!

TO ORDER, CALL TOLL FREE

(800) 547-2492

536 N.E."E" STREET

GRANTS PASS, OREGON 97526

ATARI

"Computers For People*
FREE CATALOG!
Wild any oiOei. of send

$1 001 retunflaDle with

your fifsiorden

Over 1000 items

for your Atari...

• Mosaic •Percnm

• Sroderbuna »APX

• Rokian •Daiasofl

• Synapse • A I

• On-Lme •Alan

• Hayes •lipson

• Visicaic •Moie1

Make Royal Your ATARI® Source!
We handle Only Aiari Compatible hardware and

software... So we know what works besi! Sendfor our

complete catalog, Only SI. OOfRefundabie will your tmfrrt.

INTRODUCING.

48K DISK

$49.95
The most user-friendly mail maintenance

program available.' Here are afew ofthe

outstanding features. . .

• New OS thai offers fewer 1crashed-

disks'-True random access-Slore 500 lo

2000 names/addresses per disk.

• Works on single or double density.

• Automatic delete oi duplicates.

• Print a disk directory.

• Official state abbreviations are built-in.

• Make back-up copies. • Merge files

• Search files • Sort files

• Create sub-files • Print lables/file copy

Let ' 'Super Mailer'' speed your mail!

Protective

Dust Covers

For ATAHI 400/410

800/810, Please specify.

Please spECily wrvcn you nanr

Flip-N-

faiboihditks (_.

and carlridz

Smoke-gray Acrylic,

The very best way to protect

your valuable soft ware!

FlllArodtJkclWn

tf*M Excellent Graphics & Sound1

Your Atari- Source!

2160 W 11th St. •Eugene, OR 97402

Phone (503)683-5361
Mauentird— Visa—Ame n Expr

~. .. _---

Ata.i 12bOXI-
6fK CAJL 

810 Disc Crove . 
1010 Program Recorder (NEW) 
'025 Prlmar {NEW) 
CX85 NumerIC Keyboard 
CX419 Bookkeeper K,I ... ' 
CX488 CommunIcator 1(11 •. 

ATARI Software 
CXL4025 Defeooer 
~X8026 O,g Dug .. 
RX8039 Easte,n FrOflI IRO M) 

. .. . CALL 
519.(1). 

...... $410.00 
.... 510900 

•••.••• CALL 
......... CALL 

SJ9.00 
!.39.00 
~4.00 

CLX ~021 Ot. . ............. . .. 539.00 
S39.00 

. . . .. $159 00 
... 529 95 

RX8037 Star Tru • • 
DX5049 V'Slcalc 
CAOl6S5 Tecl'lnlcat Ae ference Notes 

Third Party Software 
Miner 2049 ..••••••.•••• . ...... C ALL 
Zaxxon . ........ ......... . 52795 
Eastern Front 1941 Icasselle) ... 529 95 
Wizard 01 War 530 00 
Gorl ............... . .. 530 00 
Frogger . . .. 530.00 
Chop Lil ler .. . 529.00 
Apple Pan ic .• 523.75 
Baha Buggies •..... ...... . 523.75 
Submarine Commander (ROM) $35.95 
Jumbo J e t Pilot (ROM ) . . ....... $35.95 
Soccer (ROM) ... . ........ $36.95 
Gamestar Footba ll ..... CAll 

SCOTal maxell 
Diskene, & T.pe 

SCOTCH 5 ' ," S.ngle Sided 
SC OTCH 5'1,,' Do uble Sided .. 
SCOTCH Tape C- l 0 (101 ot 10) . 
SCOTCH Tape C-30 (101 o t 10) . 
SCOTCH T-I 20 VHS 

.. 526.95 
.. ...... S2995 

MAXEll 5". ~ S.ngle Sided 
MAXEll 5' ''' Doubte Sided 
MAXElL VHS Ta pe (SUPEA PAICE) . 

We take TRADE-INS. 
Call for your price. 

. S24 .90 
S2690 

S9.95 
SJUlO 
SJ9.00 

. CALL 

I DATARlglfdi I 
i9AdbwY ~ ~ .l4-flPUW 

For fast dollvory. send certdled or cashier checks. 
moneyordors. or dlfect OInk wife frans /ers. Personal 
checks allow 2103 weeks 10 clear. Prices rel/ec/cash 
discount ana are sublfICt 10 change Add 2% for 
credit card purChases. StllPPlhg-Soffware 52 
Mlhlmum. Hardwere-ca/l. Foreign mqulfles inVited 
-add 15% for ShlpfJlng. OhiO reSidents add 6.S,*, 
sales lall 

FOR THE WONDERFUL 
WORLD OF ATARI 

400 & 800 SYSTEMS 

RCE ANNOUNCES ... 

*COMMANDER 240 

AN INVITATION TO AN 
EXCITING.NEW DIMENSION 
OF COMPUTER CONTROL 

AND PROGRAMMING EASE. 

2400 WITH KEY PAO - 2400 STAN DARD 

EXPERIENCE ..... 
· . , The responsive feel of superbly crafted 
engineering under your fingertips. 
· . . The convenience and comfort of your own 
detachable professional keyboard system . 
· . . The beauty, elegance and natural warmth 
of wood. 
, .. The lu xuriousness, softness and durability 
of fine fu rniture textured vinyl. 
· . . A combination of features designed to 
return the thrill of personal command to 
computing. 

FEATURES 

1. Exclusive and unique ca lculator circu it! 
Allows keypad to be switched into use as a 
standard rap id entry calculator. 
2. Detachable option allows easy disconnec· 
tion to store away while the youngsters play 
thei r games! 
3. User installable in minutes, no soldering 
required! 
4. Allows simultaneous use of BOTH 
keyboards! 
5. Keyswitches and components are top 
quality design and manufactu re. 

THE COMMANDER 2400 IS AVAI LABLE 
FROM 511 9.00 TO 5219.00 DEPEN DIN G 
ON YOUR CHO ICE OF OPTIONS AND 
CO MES WITH A 10 DAY MONEY BACK 
GUARANTEE. OUR WARRANTY IS FOR 
6 MONTHS. BOTH PARTS & LABOR! 
SEND FOR OUR FREE BROCHURE AND 
FULL ATARI CATA LOG! 

TO ORDER . CALL TOLL FREE 
(800) 547·2492 

[~IRCEI 
536 N.E. " E" STREET 

GRANTS PASS. OREGON 97526 

A-.. A~r.~ 
" Computers 

FREE CATALOG! 
Wiln any OIoer. at sena 
So 1 OO( rctunoaOIo WlIn 
your I+1S1 orOOI} 

Over 1000 items 
for your Atan .. . 
• Mosaic . Pelcom 
• 8rOClerbund • APX 
• Roklan _ Oalasol1 
• Synapse • A I 
• On-l ine . Ara" 
• Hayes . Epson 
• VIslcalc • MOle' 

People" 

Make Royal YourATARI® Source! 
We handle Only Atari Cornparible hardware and 
..aftwarc: .. • So we know what works best! ~ndlOl" our 
romP/tIt aJlalol. Only JJ.OO(Rq ..... 1* ... ,It """MNr/ . 

~TRODUC I NG . .. 

~ 

The mosl user-friendly mail mai~ienancl! 
prop,ram avaUob/e.' Here are afel\! 0/ 'he 
OIiISIQlldinf!./ealfJres . .. 
• New as thaI oilers lewer 'crashed

diSkS'-True random access-Slore 500 10 
2000 names/addresses per disk. 

• Works on single or double density. 
• Automatic delete of duplicates. 
• Print a disk directory. 
• Or/lcial state abbrevia tIons a re built· ln . 

• Make back-up copIes . • Mer.ge HIes 
• Search liles • Sort files 
• Create sub-files . Prtnllableslfile copy 

LeI' 'Super Mailer" speed your mail! 

Protective 
Dust Covers 
For ATARI4001410 
8001810, Please specify. 

Smok~·RrayAcrylic, 

The ~ry best way /0 pro/eet 
your l'oluobf, so//WOrt.' 

~~"'" $29.95 
Flom Aoyal Sol1ware 

~;~ri® Source ! 

cf.O/WOIle/ 
2160 W. 11th St. . Eugene, OR 97402 

Phone (503)683-5361 
{Idu.II('I1'IJrd _ I/ ,:W _ AIIII'rI/'lJI! £o.lIr;'J,!, 



PROGRAMMING THE Tl
C Regeno

GRAPHICS
"Graphics" or drawing pictures on the TI can be a

lot of fun, and using graphics in your programs

can really enhance them. The TI has 16 colors,

and all 16 colors may be used at the same time on

the screen, even with high-resolution graphics.

Later in this column, I will discuss user-defined

graphics characters.

Video-Graphs

First, let's briefly review the TI Video-Graphs

command module, since using the command mod

ule is an easy way to see graphics on the Tl without

actually programming. You may see different

random color patterns, or you may draw pictures

on the screen using the arrow keys and a few

function keys. You may save or load a picture on

cassette tape.

Because Video-Graphs was one of the first

command modules produced by TI, the manual

you get with your module may be written for the

TI-99/4 console. There are some changes that are

necessary for the module to work with the TI-99/

4A console. (By the way, if you have the TI-99/4

console, be sure to use the overlay that comes

with the module or ask Texas Instruments to send

you an overlay. The overlay has all the colors and

commands so you don't need to keep referring to

the manual.)

Make these changes for the TI-99/4A console.

Instead of pressing ENTER, press the period key

to return to the activity selection list. You will also

need to press the period instead of zero to return

to the main index lists. The comma key represents

the color GRAY. To save a picture or to get to the

TAPE options, press the semicolon key. To change

colors, use the virgule/slash key.
The "Patterns" option presents three different

random graphics demonstrations. STOP a picture

by pressing N. You can't change colors while a

picture is stopped. To restart the picture, press 6.

While a pattern is going, you may change colors.

Let's say you are looking at pulsing lights and

want to change all the white squares to magenta.

Press / then M then 0.

The "Pictures" option presents four different

ways you can draw on the computer. Mosaic and

Sketchpad are like using a pen directed by the

arrow keys. Color Life is designed to be like the

venerable computer game "Life," which repli

cates cells according to strict rules. Building Blocks

has several shapes at the bottom of the screen.

You may move the cursor to the shape you want

for your picture, then press Y for the pen and

move the shape up to your picture. Again, you

may change colors by pressing / followed by the

present color and then the color desired.

Programming Your Own Graphics

Think of the screen on your monitor or television

set as a rectangle divided up into 24 rows and 32

columns. To graphically place a character on the

screen, you specify the row number, the column

number, and the character number - the ASCII

code number of the character you desire. You

may also specify a number of repetitions. CALL

HCHAR(8,5,65,7) will start in row 8 and column 5

and draw character number 65, which is the letter

A, seven times horizontally. CALL VCHAR(12,

14,66,9) will draw the letter B nine times vertically,

starting in row 12 and column 14.

If you don't want to draw a picture using A's

and B's or the other letters and symbols available,

you can define your own high-resolution charac

ters. Each square in the 24 x 32 rectangle can be

divided up into an 8 x 8 square, and each dot in

that 8x8 square can be turned on or off - colored

in or not. By specifying with code numbers which

dots you want on and which you want off, you

can define your own graphics character and then

place it on the screen.

Here is an example. I want to draw a small

triangle. The dots in the 8x8 square are colored

in. The next step is to divide the square in half so

that there are columns of four squares on each

side. Now, working left to right and downward,

figure out the hex code for each pattern of four

squares. In the first row, 0000 is 0 and 0001 is 1. In

the second row 0000 is 0 and 0011 is 3. Continue
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GRAPHICS 
"Graphics" or drawing pictures on the TI can be a 
lot of fun, and using g raphics in yo ur programs 
can rea lly enhance them. The TI has 16 colors, 
and all 16 colors may be used at the same time on 
the screen, even with high-resolution graphics. 
La ter in thi s co lumn, I wi ll discuss user-defined 
graphics characte rs. 

Video-Graphs 
First, let's brie fl y rev iew the TI Video-Graphs 
command module, since using the command mod
ule is an easy way to see graphics on the TI without 
actually programming. You may see different 
random color patterns, or you may draw pictures 
on the screen using the arrow keys and a few 
function keys. You may save or load a picture on 
cassette tape . 

Because Video-Graphs was one of the first 
command modules produced by TI, the manual 
you ge t with your module may be written for the 
TI-99/4 conso le. There are some changes tha t a re 
necessary for the module to work wi th the TI-99/ 
4A console . (By the way, if you have the TI-99/4 
console, be sure to use the overlay tha t comes 
with the module or ask Texas Ins truments to send 
yo u an overl ay. The ove rl ay has all the colors and 
commands so you don't need to keep refe rring to 
the manual. ) 

Make these changes for the TI-99/4A console. 
Instead of pressing ENTER, press the period key 
to return to the activity se lection list. You wi ll also 
need to press the period instead of zero to retu rn 
to the main index lists. The comma key represents 
the color GRA Y. To save a picture or to get to the 
TAPE options, press the semicolon key. To change 
colors, use the virgule/slash key . 

The "Patte rns" option presents three different 
random graphics demonstrations. STOP a picture 
by pressing N. You can't change colors w hile a 
picture is stopped . To restart the picture, press 6. 
While a pattern is going, you may change colors. 
Let's say you are looking at pulsing lights and 
want to change all the w hite squares to magenta . 
Press / then M then o. 
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The " Pictures" option presents four different 
ways you ca n draw on the computer. Mosaic and 
Sketchpad are li ke using a pen d irected by the 
arrow keys. Color Life is desig ned to be li ke the 
ve ne rable computer game "Life," w hich repli
ca tes cells according to strict rul es. Bui ld ing Blocks 
has several shapes at the bottom of the screen. 
You may move the cursor to the shape you want 
for your picture, then press Y for the pen and 
move the shape up to your picture . Again, you 
may change colors by pressing / followed by the 
present color and then the co lor desired. 

Programming Your Own Graphics 
Think of the screen on your monitor or television 
set as a rectangle divided up into 24 rows and 32 
co lumns. To graphica lly p lace a character o n the 
screen , yo u specify the row number, the co lu mn 
number, and the character number - the ASC II 
code number of the cha racter yo u desire . You 
may also specify a number of repetitions. CALL 
HCHAR(8,5,65,7) wi ll s tart in row 8 and co lumn 5 
and draw character number 65, which is the letter 
A, seven times horizontall y. CALL VCHAR(12, 
14,66,9) will draw the letter B nine times vertica lly, 
s tarting in row 12 and co lumn 14. 

If you don't wan t to draw a picture using A's 
and B's or the othe r letters and symbols ava il able, 
you can define your own high-resolution charac
ters. Each square in the 24 x 32 rectangle can be 
di vided up into an 8 x 8 sq uare, and each dot in 
that 8 x 8 squa re can be turned on or off - co lo red 
in or not. By specify ing with code numbers which 
do ts you wan t on and which you wa nt off, you 
can define your own graphics charac ter and then 
place it on the screen. 

Here is an example. I want to draw a small 
triangle. The dots in the 8 x 8 square are colored 
in. The next step is to divide the square in half so 
that there are columns of four squares on each 
side. Now, working left to right and downward, 
fi gure out the hex code for each pattern of four 
squares. In the first row, 0000 is a and 0001 is 1. In 
the second row 0000 is a and 0011 is 3. Continue 



down the rows. The code is 0103070F1F3F7FFF.

In your program, you can define the character

with a CALL CHAR statement, then place the

character on the screen:

200 CALL CHAR(128,"0103070FlF3F7FFF")

210 CALL HCHAR(12,15,128)

Line 200 defines character number 128 to be the

colored-in triangle, and line 210 places that char

acter on the screen. You may either redefine one

of the existing characters (numbers 32 through

127) or use numbers from 128 to 159. If 1 had re

defined the letter A (character 65), every time I

print A on the screen you would see a triangle

instead of an A.

200 CALL CHAR<65,"0103070FlF3F7FFF")

210 PRINT "A CAT"

220 GOTO 220

' )

Program 1, "Defining Characters," allows you to

design a graphics character. You will see a large

square which has been divided up into an 8 x 8

square. Use the arrow keys to move the cursor.

Press F if you want the space filled in; press the

SPACE BAR if you don't. Press ENTER when you

are finished with your character. The computer

will go through to compare the patterns of on and

off dots and will print the code values, then an

actual-size character will be placed on the screen

so you can see what your character looks like.

The definition is then repeated in a string form

so you may copy it and use it in your own

programs.

After the character is defined, you have the

option of modifying it, defining a new character,

or ending the program. If you choose to modify

it, the character will reappear, and you may alter

it in any way you wish.

Character 97, "a", is defined as an open

square □, and Character 98, "b", is defined as a

filled square ■ (lines 200-210). When the 8 x 8

square is drawn on the screen, it is done by print

ing "aaaaaaaa" eight times (lines 420-440).

The hex codes are read in as data (lines 120-

170). H$(1,1) is the pattern of blank or filled

squares, and there are 16 patterns. H$(I,2) is the

corresponding hex code number or letter. The

flashing cursor is red so you can tell where you

are on the pattern you are designing (lines 180-

190). CALL GCHAR(X,Y,C) determines what

character number C is at row X and column Y.

Program 2, "Bull," is a

graphics demonstration program

that illustrates user-defined,

high-resolution graphics. Lines

130 to 340 define graphics

characters. Lines 350-460 draw

the bull's head on the screen by printing redefined

characters. Lines 470-530 place more graphics

characters on the screen. (George H. Sunada of

Logan, Utah, was the artist of the original Utah

State University "Aggie bull.")

A later column will discuss how to use the

CALL COLOR statement and how to plan color

sets.

Program 1: Defining Characters

100

120

130

140

150

160

170

130

190

200

210

220

230

240

260

270

2S0

290

300

310

320

3 30

340

350

360

370

380

390

4 00

4 10

420

4 30

440

4 50

460

470

4 80

490

500

510

520

REM DEFINING CHARACTERS

DIM H*(15,2>

FDR 1=0 TO 15

READ H* ( I , 1 ) ,H*(I,2)

NEXT I

DATA aaaa,0, a a a b, 1 , a a b a,2, aabb,3

, abaa,4, abab.5, abba,6, abbb,7,baa

a,B.baab,9

DATA baba.A,babb,B,bbaa,C,bbab,D

,bbba,E.bbbb,F

CALL COLOR(13.9,1)

CALL CHAR(123,"FFFFFFFFFFFFFFFF"

CALL CHAR (97. ■1FF8181S1818131FF11)

CALL CHAR(98,"FFFFFFFFFFFFFFFF")

CALL CLEAR

PRINT "DEFINE A GRAPHICS CHARACT

ER"

PRINT :"PRESS F TD FILL THE SQUA

RE"

PRINT "PRESS SPACE TO CLEAR SQUA

RE"

PRINT "PRESS ARROW KEYS TO MOVE"

PRINT :"PRESS ENTER WHEN FINISHE

D " : : :

IF <K-50>+(K=0)THEN 420

FOR 1=1 TD 15 STEP 2

FDR L=0 TD 15

IF SEB*(D*,I,1)=Ht(L.2)THEN 330

NEXT L

C* = H* (L, 1)

PRINT "£3 SPACES*";C*;

FOR L=0 TO 15

IF SEG*(D$, 1 + 1,1 )=H*(L,2)THEN 38

0

NEXT L

C$ = H$ (L, 1 )

PRINT C$

NEXT I

GOTO 450

FOR 1=1 TO 8

PRINT "(3 SPACES>aaaaaaaa"

NEXT I

Y = 6

CALL SOUND(150,13 97,2>

CALL GCHAR(X.Y,C>

CALL KEY (0,K,S)

CALL HCHAR < X,Y,128)

CALL HCHAR(X,Y,C)

IF S<0 THEN 490
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down the rows. The code is 0103070FIF3F7FFF. 
In your program, you can define the character 
with a CALL CHAR statemen t, then place the 
character on the screen: 

200 CALL CHAR(128,"0103070FlF3F7FFF") 
210 CALL HCHAR(12,IS,128) 

Line 200 defines character number 128 to be the 
colored-in triangle, and line 210 places that char
acter on the screen. You may either redefine one 
of the existing characters (numbers 32 through 
127) or use numbers from 128 to 159. If I had re
defined the letter A (character 65), every time I 
print A on the screen you would see a triangle 
instead of an A. 

200 CALL CHAR(6S,"0103070FtF3F7FFF") 
210 PRINT " A CAT" 
220 GOTO 220 

Program 1, "Defining Characters," allows you to 
design a graphics character. You will see a large 
square which has been divided up into an 8 x 8 
square. Use the arrow keys to move the cursor. 
Press F if you want the space filled in; press the 
SPACE BAR if you don't. Press ENTER when yo u 
are finished w ith your character. The computer 
will go through to compare the patterns of on and 
off dots and will print the code va lues, then an 
actual-size character w ill be placed on the screen 
so you can see what your character looks like. 
The definition is then repeated in a string form 
so you may copy it and use it in your own 
programs. 

After the character is defined , you have the 
option of modifying it, defining a new character, 
or ending the program. If you choose to modify 
it, the character wi ll reappear, and you may a lter 
it in any way you wish. 

Character 97, "a", is defined as an open 
square 0, and Character 98, "b", is defined as a 
filled square. (lines 200-210) . When the 8 x 8 
square is drawn on the screen, it is done by print
ing "aaaaaaaa" eight times (lines 420-440). 

The hex codes are read in as data (lines 120-
170). H$(I,l) is the pattern of blank or fi lled 
squares, and there are 16 patterns. H$(1,2) is the 
corresponding hex code num ber or letter. The 
flashing cu rsor is red so yo u ca n tell where you 
are on the pattern you are designing (lines 180-
190). CALL GCHAR(X, Y,C) determines what 
character number C is at row X and column Y. 

Program 2, "Bull ," is a 
graphics demonstration program 
that illustrates user-defined, 
high-resolution graph ics. Lines 
130 to 340 define graphics 
characters. Lines 350-460 draw 
the bull's head on the screen by printing redefined 
characters. Lines 470-530 place more graphics 
characters on the screen. (George H . Sunada of 
Logan, Uta h, was the artist of the original Utah 
State University" Aggie bull.") 

A later column will discuss how to use the 
CALL COLOR statement and how to plan color 
sets. 

Program 1: Defining Characters 

1 00 REM DEFINING CHARACTERS 
12@ DIM H$ (15,2) 
1 30 FOR 1=0 TO 15 
140 READ H$ (I, I ),H$(I,2) 
150 NEXT I 
160 DATA aaaa~0,aaab,1,aaba.2.aabb~3 

,abaa~4.abab.5,abba,6,abbb ,7,b aa 

a,B,baah,9 
1 7.0 DATA baba.A,babb,B,bbaa,C.bbab.D 

,bbba,E ,bbb b.F 
1 80 CALL COLOR (13,9,1) 
190 CALL CHAR( 1 2 8, "F FFFF FFFFFFFFFFF" 

200 CA L L CHAR (97,"F F81818181818 1 FF" ) 
210 CALL CHAR(98,"FFFFFFFFFFFFFFFF") 
22.0 CALL CLEAR 
230 PRINT "DEFINE A GRAPHICS CHARACT 

ER" 
240 PRINT ," PRESS F TO FI LL THE SOUA 

RE" 
250 PRI NT "PRE SS SPACE TO CLEAR SQUA 

RE " 
260 PRINT "PRESS ARROW KEYS T O MOVE" 
270 PRINT ,"PR ESS ENTER WHEN FINISHE 

D" • •• 
280 IF (K =50)+(K=0)THEN 420 
290 FOR 1=1 TO 15 ST E P 2 
3.0.0 FOR L=0 TO 15 
310 IF SEG$ (D$, 1, 1) =H$ (L, 2) THEN 330 
320 NE XT L 
330 C$=H$(L.l) 
340 PRINT " {3 SPACES}";C$; 
350 FOR L=0 TO 15 
360 IF SEG$(D$,J+l.1)=H${L,2) TH EN 38 

o 
37.0 NEX T L 
380 C$=H$ (L. 1) 
390 PRINT C$ 
400 NEXT I 
410 GOTO 450 
420 FOR 1=1 TO 8 
4 30 PRINT " (3 SPACES}aaaaaaaa " 
440 NEXT I 
450 X=16 
460 Y=6 
470 CAL L SOUND(15@ .1 397,2) 
48@ CA LL GCHAR (X . Y,C) 
490 CALL KEY(0.K,S) 
50@ CAL L HCHAR(X,Y,128) 
5 10 CALL HC HAR(X,Y,C) 
520 IF S ( 0 TH E N 490 
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530

540

550

560

57 0

530

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

7B0

790

800

810

820

830

8 40

850

860

870

88 0

89 0

900

910

920

930

940

950

960

970

980

990

1000

IF K«

IF K=

IF K-

I F K <

IF Y =

Y = Y+ I

GOTO

IF K <

IF X =

X = X+ 1

GOTO

I F K <

IF Y =

Y = Y- 1

GOTO

IF K <

IF X =

X = X- 1

GOTO

CALL

GOTO

CALL

GOTO

CALL

D*=" "

FOR I

Ct=" "

FOR J

CALL

C* = C*

NEXT

GOSUB

CALL

D*=D*

C*=" Pl

FOR J

CALL

C* = C*

NEXT

GOJUB

CALL

D* = D*

NEXT

CALL

CALL

PRINT

PRINT

13 THEN 760

70 THEN 740

32 THEN 720

•63 THEN 600

13 THEN 4 70

480

>3S THEN 640

23 THEN 470

480

>S3 THEN 680

6 THEN 470

480

>69 THEN 490

16 THEN 470

480

HCHAR(X,Y,97)

470

HCHAR(X,Y,98)

470

SOUND(150,440,2)

= 1 TO 3

= 6 TO 9

GCHAR < 1 + 15, J, C)

?<CHR$ ( C >

J

1050

HCHARd + 15, 16,ASC(D1$))

2<D1 $

=10 TO 13

GCHAR(I+15,J,C1

8<CHR$(C)

7

1 050

HCHAR(I+15,17,ASC(D1*))

!,D1$

I

CHAR(136,Df)

HCHAR(20,20,136)

:"DEFINITION = ":D*

::"PRESS 1 TO MODIFY"

PRINT "C6 SPACES!) 2 TO STAR"!

180

190

•0 0

10

'30

220

1020

OVE

1010 PRINT "<6 SPACES33 TO END PROGR

AM" ;

1020 CALL KEYi0,K,S)

1030 IF (K=47>+<K=50)THEN

1040 IF K=51 THEN 1110 ELSE

1050 FOR L=0 TO 15

1060 IF C$=Ht(L,DTHEN 1090

1070 NEXT L

1080 L=L-1

1090 D1$=H«(L,2)

1100 RETURN

1110 PRINT ::

1120 END

Program 2: Graphics Demonstration

120 CALL CLEAR

130 FOR C-33 TO 140

140 READ C*

150 CALL CHAR<C,C4)

160 NEXT C

17 0 DATA FFFFFFFFFFFFFFFF,,0001070F1

F3F7F 40C030000000S08.00000000

260

'70

■80

■9 0

3 00

310

320

3 3 0

340

350

360

370

380

390

400

410

420

4 30

440

003C4582,00000304 081020E.7FC

DATA C03633F08040 2, 0000876810 1008

,0000906C12473S04,00040607030303

07, 000000008 0C0E0F, E0FFFFFFFFFFF

FFF

DATA 0 102FFFEFFFFFAFC.05489020C0

8,0000030 30 1110E,0 0 80B0000CF3.07

0F3F2F2T1D06 0 2,F0FCFFFFFFFF1F0D

DATA 0 000FFFFFFFFFFFFF.0F1FFFFFF

F1F1F2F2,FFFFFFFFFCF0C,FCF9FA0D

DATA 708038448810202 1,03000 10204

040402,43SC304040813282,0E166EBF

7E, FFFFFFFF0F030 1 ,F8F0F0E0C0S

DATA 0 000000106040E0F,2 020418307

1F7FFF,008000808CFFFFFF,000080 6A

DATA 0 1FD03798503010D,B4B4242424

1C0101,0C0830408 0 9020C,00S0707C3

E3E1F1F,0000101C3E3FFFFF

DATA 38300E81406,0 0000080C020100

FD;,FEFFFCFCF858810B,749C2008A8F8

FCFC

DATA 8040404020204 01008,1F0F0F0F

070707E7,070301,FFFFFF7F,F4E7CBB

30F070707, 17FFFFF9FDFCFEFE

DATA 0F00081SFCFCFCFC,F8C8070060

906.38DS90 137C94E407.FFFFFFFEF0V

0909.FFFFFF7F3F1F272.FFFFFFFFFFF

CF8

DATA 0303030301010101.7F7F7DF8E0

FFFFFF,07070301010 1030 3,FFFFFFCF

CFCEFCF1,9090A0A06040C09,202020

202020202

DATA FEFCF8F0E0C0C081,1010202040

4 39418,204040808,7F7F3F3F3F1F1F0

F,FCF8F0E0E0E6FFFF.00 001F2 05F34C

7E

DATA 0 4048 4S4 30C0F3FF,000 000 00C0

20101,120 202 0 2040403 08,0F0F07070

70737C7,, FFFFFFB3S080F0FF, E0E0C08

000003FFF

DATA 7F7F7F3E1C00B0F,808000181Cl

E3F7E,1010202040808038,FFFF3F3F3

F3F1F1F,FEFEFEFCF0F2F1F,0F0F,FF7

F,FFF8

DATA F0E,0730402018050381.00E04 0

808,4222120A0602010 1.86463A01,80

00000003050505,000003FC,408

DATA 03080 3101010202,08080404 0 40

4 0 404,000000304020101 , 0 0 0 0 0 7 08 0 A

0A04,0 333428^0310204.0E703001020

C106

DATA 30004020 1010102,80010200808

0S0CA0100F, 000 10638C, 80 80407807

,404 03 08 0 3 08 0303,308030S08E5 13E2

DATA 0000071820204 04.0 0C02010000

00001

PRINT TAB (6) ; "#* '/.&' ( ) * + , "

PRINT TAB(6);"!-./ 0123456"

PRINT TAB<6);"789: ;< =>!?"

PRINT TAB(5);"»ABCDE FGHIJK"

PRINT TAB(5)s"L!JMN0P{3 SPACES>Q

! ! 5 , "

PRINT TAB(6)

PRINT TAB(B)

PRINT TAB(9)

PRINT TAB(9)

PRINT TAB<9)

RSTU!VWX#YZCS"

\ l : 6 '- _ " a "

! ! 6 \bcd"

e ' -f ghi j "

k ! lranop"
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5 3~1 

5 4 ~1 

55 !!) 
56 0 
57QI 

I F 
IF 
IF 
IF 
IF 

,: - 1 3 
K=7121 
1<=3 2 
K< > 68 
Y- 13 

580 Y=Y+l 
590 GOTO 48 0 

THEN 760 
T HEN 7 4121 
THEN 720 

TH EN 60l? 
THEN 4 7 11'1 

600 IF K<> 8 8 TH E N 640 
610 I F X=23 THEN 4 70 
62(1 X=X +l 
63(1 GOTO 48 !!1 
640 IF K<> 8 3 THEN 680 
650 I F Y-6 THEN 470 
660 Y- Y-l 
6 70 GOTO 48 0 
680 IF K( >69 THEN 4 90 
690 IF X-16 THEN 470 
70~' X=X - l 
710 GOTO 48 0 
720 CA LL HCHAR (X.Y . 97} 
730 GOTO 47 ~' 

740 C AL L HCHAR(X , Y,98) 
750 GOTO 4 70 
760 CA L L S OUND ( 1 50~ 44 0~2) 

77~' 0$-"" 
780 FOR 1 - 1 TO 8 
790 C$=" " 
80 0 FOR J=6 TO 9 
81 0 CALL GCHAR ( I+15,J~C ) 

8 20 C$-C$&CHR$ (C) 
8 3~' NE XT J 
84« GOSUB 1 050 
850 CALL HCHAR ( I+15~1 6 .A SC(D l$ » 

860 D$=D$~..:Dl $ 
87~) C$="" 
880 FOR J- 1 0 TO 1 3 
890 C ALL GCHARCI+15.J.C ) 
900 C $ =C$~C H R$(C) 

910 NEXT J 
920 GO"::UB 1 ~15 f1 

9 30 CA LL HCHAR(I+1 5, 1 7,ASC(Dl $ » 
940 D$=D1;:!(D l1; 
950 NE XT I 
96 0 CA LL CHAR( 1 36 , D$) 
9 7 0 CALL HCHAR(20,20,136) 

003C4582,0000030408 1 020E~7FC 

1 80 DATA C0303F080402~0000876 8 1 0 1 008 

, 0000806CI 2 4 7380 4.00040607030 31!13 
07~0000000080C0 E 0 F ~E0FFFFFFFFFFF 

FFF 
190 DA TA 0 1 02FFFEF F FFFAFC,05489020C0 

8,000003030 11 10E,008080000CF3.07 
0F 3F2 F2 7 1D060 2 ,F0F CFFFFFFFFIF0D 

200 DATA 0000FFFFFF F FFFFFF . 0FIFFFFFF 
FFFFFFF,F CFCFCFCFCFCFCFC. 7F7 F7F 3 
FIFIF2F 2 .FFFFFFFFF CF0C .FCF 9 FA 0D 

2 10 DATA 708038 44881 0202 1 ,030001020 4 
040402 ,4 38C30 4040819282,0 EI 66E BF 
7 E ,FFFFFFFF0F030 1,F8F 0F0E0C08 

22 0 DATA 00000001060 4 0E0 F ~2020 418 3 0 7 

lF7FFF ,008000808C FFFFF F . 0000806A 
7FFFF F F F ,22 24455EFFFEFFFE 

23 0 DATA 01F D0 3798503010D,8 4B4 2 4 242 4 
lC0101,0C0830408090 20 C,0080707C3 
E3E1F1 F, 0000 1 0 1C 3 E 3FF FFF 

2 40 DATA 38300 E814 06,00000080C020 11!10 
C,IF1F 3 F3F 7 F 7 F 797 .FFFFFFFFFFFCFA 
FD,FEFFFCFCF8588 10B, 7 49C2008A8F8 
FCFC 

250 DATA 804040402020401008~IF0F0F0F 

070707E7,07030 1 ,FFFFFF7F,F4E9CB8 
30F070707~ 1 7FFFFF9FDFCFEF E 

260 DATA 0F000818FCFCFCFC,F8C8070060 
906,38D890187C94E407,FFFFFFFEF09 
0909~FFFFFF7F 3F1F2 72~FFFFFFFFFFF 

CF8 
270 DATA 0 3 0 3 0 3 0 3 01010101~7F7F 7 DF8E0 

FFF FFF,0707030 1 0 101 0 30 3 ,FFFFFFCF 
CFCEFCF1~9090A0A06040C09, 202020 

202020202 
280 DATA FEFCF8F0E0C0C081,1010 202 040 

4 39 41 8 , 20 404 0808,7F7F3F3F 3 FIFIF0 
F,FCF8F0E0E0E6FFFF.0000 1 F 20 5F8 4 C 
7 E 

290 DATA 0 4 04848480C0F3F F. 00000000 C0 
20 1 0 1 .1202020204040808~0F0F07070 

70737C7,FFFFFF B38080F0FF,E0E0C08 
~1!2"!1 00 3 F F F 

300 DATA 7 F7F 7 F3E1C0 0 80F , 808000 181Cl 
E3F7 E , 1 0 1 0202040808038, F FFF3F3F3 
F3F1F1F,FEFEFEFCF 0 F2F1F,0 F0 F,FF7 

980 PRINT ,"DEFINITION - ",0$ 
990 PRINT , , "PRESS 1 TO MODI F Y " 
1 000 PRINT "{6 S PA CES}2 TO STA RT OVE F,FFF8 

R " 310 
101 0 PRINT " (6 S PA C ES}3 TO END PROGR 

A M" ~ 

1 020 CA LL KEYC0,K,S) 320 
10 30 IF ( K=49)+(K=50 ) THEN 220 
1 040 IF K=51 TH E N 111 0 EL SE 1 020 
1 050 FOR L =0 TO 15 
1060 IF C$=H1; (L , 1 ) THEN 109QI 33QI 
1070 NE XT L 
1 0 8 0 L-L - l 
1 090 Dl$-H$(L,2 ) 3 40 
110'" RETURN 
1110 PRINT :: 
11 20 END 

Program 2: Graphics Demonstration 
1 20 CALL CLEAR 
130 FOR C=33 TO 14 0 
14~' READ C$ 
1 50 CAL L CHAR( C ,C$) 
160 NE XT C 
1 70 DATA FFFFFFFFFFFF FFFF •• 0001070F l 

F3F7F7F, 4 0C08000000 0 808 , 0000000 0 
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3 50 
3 60 
370 
3 81!1 
3 9 0 

400 
41 0 
4 20 
43 0 
440 

DATA F0E~07804020 18050381.00E040 
808,4222 1 20A06020 1 0 1~ 86463A01 . 80 

0000 00 03050505 .000003 FC . 4 08 
DATA 080808101010202,0808040 4 040 
4 040 4. 00000080 4 02010 1.000007080 A 
0A0 4 ~0333428008 1 020 4~ 0E708001020 

C106 
DATA 8000402010 10 1 02 . 800 1 02 00808 
0 80C.A01 00 F, 000 10638C,808040 7 807 
, 4 04080808080908,808080808E513 E 2 

DATA 000007182020404,0 0C020 10000 
0000 1 
PRIN T 
PRINT 
P R IN T 
PRINT 
PRINT 
I I C" .. 
. . ..J . 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 

TAB(6) ~"# $ ::t..:!( ~()* +, " 

TAB(6) "~ - . / 01 23 4 56 " 
TAB (6) "799 : ; < = > ~ ? " 

TAB ( 5 ) ":;}ABCDE FG H IJK" 
TAB ( 5 ) "L ~ ~ MNOP{ 3 SPACES}Q 

TAB(6) "RSTU ' VWXII YZ[S " 
TAB(9) "\!J6 A ~ a" 

TAB( 9) "~!6 \ bcd" 
TAB(9) "e ~ fghij" 

TAB(9) "k~lmnop" 



450 PRINT TAB<10);"q!!!r"

460 PRINT TAB(10>;"5 tuv ":::::

470 FOR 1=1 TO 25

480 READ X,Y.C

490 CALL HCHAR(X,Y,C)

500 NEXT I

510 DATA 18,17,119,IS.13,120,19,17

21,20,18,122,19,IB,123,20,19,1

,20,20,125,1

9,20,126

520 DATA 18,20,127,17.20,128,17,19

29,18,11,130,18,10,131,19,11,1:

, 20, 11, 125,2

0,10,134

5 30 DATA 19,10,13 3,20,9,135,20,S,1.

. 19,8, 137, 18,8, 138, 17,8, 139, 17

,39,17,10,14

0,1,1,32

540 GOTD 540

550 END t

95*
DUST COVER T ISSST
Fits standard keyboard and speecn syntnesizef

Single Cassette Cables for Tl Computers

Cassette CaDieC-2000

HS 232 Flat RibMnC-2010 511

HS 232 Fiat ¥ (Primers) C-2020 5ft. . . .

RS 232 Modem C-2030 5(1

RS 232 Flat Y (Printer-Modem) C-2040 5lt.

TI-PIO Flai CentronicsC-?050 5ft. ...

PIO Flat Centronics C-2060 5tt

.$13.95

$24.95

$49.95

$24.95

$49.95

$34 95

$34.95

Guaranteed 90 cays against workmanship defecis.

Repairable at low cosi. Inquire about customized or

na(d-io-1ind_ cables. Add $2 shipping and Handling

"Florida feshdents add 5% sales Ian.

Dealer inquiries invited.
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We have hundreds of 3rd party indepen

dent software programs on cassette and

disk ready to run on your TI-99/4A.
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programming at discount prices as low

as S8.95 ea. Plus all Tl hardware and

software at incredibly low, low prices,
including the new TI-99 2 and CC-40

computers. We also have dust covers,

heavy duty joysticks wilh Tl adapters,
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write now for a FREE listing. We ship

your order U.P.S. the same or next

business day to insure fast service. Visa
and MasterCard accepted (NO service
charges) or C.O.D. is okay.

THE MUSIC WORKSHOP

59 E. Tioga St.
Tunkhannock, PA 18657

CALL 1-717-836-4522

PROGRAMMER'S

REFERENCE

GUIDE

FOR THE TI-99/4A

by C. Regena,

COMPUTE! Columnist

Contains over 40 programs! An indispensable guide to

understanding your TI-99/4A. Everything you need to know

about: learning BASIC, editing, variables, graphics, music,

speech, mathematical functions, using files and arrays,

sorting, conserving memory, and much more. Useful for

everyone from beginners to experienced programmers.
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S 12.95 (plus S3 shipping/handling) check; or money order

enclosed.
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Renewal. Should you wish to renew your

COMPUTE! subscription before we

remind you to, send your current mailing

label with payment or charge number

or call the Toll Free number listed below.

New Subscription. A one year (12 month]

US subscription to COMPUTE! is S20 (2

years, $36; 3 years, $54. For subscription

rotes outside the US, see staff page).

Send us your name and address or call

the Toll Free number listed below.

Delivery Problems. If you receive dupli

cate issues of COMPUTE!, if you experi

ence late delivery or if you have prob

lems with your subscription, please call
the Toll Free number listed below.

COMPUTE!

800-334-0868
In NC 919-275-9809

4 5.0 PR IN T T A B (1.0 ); "q~ ~ ~ ,... " 

4 60 PR IN T T AB( 1 0);" s tu v ": 
4 7.0 FOR 1 = 1 TO 2 5 
4 80 REA D X,Y , C 
49 0 C ALL HCHAR( X,Y , C) 
500 NEX T I 
5 1 .0 DAT A 1 8 , 1 7, 1 19 , 1 8 ~ 1 8 , 1 2 0, 19, 1 7 , 1 

2 1 , 2.0, 1 8 .1 22 ,19, 1 8, 1 23 ,20, 19, 12 4 
, 20,20, 1 2 5 ,1 

9, 2 0 ,1 2 6 
520 DATA 1 8, 2 0, 1 27 ,1 7 , 2 0 , 1 2 8,1 7 ,19,1 

2 9 , 1 8 ,1 1, 1 3 0, 1 8 ,1 0, 1 3 1 , 1 9 , 11,1 32 
, 2 .0 , 1 1,125, 2 

0, 1 .0, 1 3 4 
53.0 DATA 1 9, 1 0, 1 33 , 2.0 , 9 , 1 3 5,2.0 , 8, 1 36 

, 1 9 , 8 , 137, 1 8 ,8 ,1 38 , 1 7 , 8 , 1 3 9 , 1 7 ,9 
, 3 9, 1 7,1.0 , 14 

.0 , 1 , 1 ,32 
5 4 0 GOTO 5 4 .0 
55 .0 E ND 

~CI~r Plastic $ 7 95* 
DUST COVER ,,",51 ",,,i,, 

and handling 
Fits standard keyDoard and speeth syntheSizer. 

Single Cassette Cables lor 11 Computers 
Gassene GaDle C·2000 . . ........ 5t3.95 
RS 232 Flat AiDoon C·2010 51t. . .......... 524 .95 
AS 232 Flat Y (Printels) C'2020 51!. ... 549.95 
AS 232 Modem C·2030 511. .. 524.95 
RS 232 Flat Y (Pr imer' Modem) C'2040 51t. .549.95 
TI·PIO Fla1 Centronics C·2050 511. 534 .95 
PIO FIa! CentrOniCS C'2060 511. . . 534.95 

Guaranteed 90 cays against workmanship delem. 
Repairable at IO'N COSI. Inquire atloul customized or 
hard·to·lind cables. Add 52 shipping and handling. 

~ 
' Flonda lesidents add 5"1. sales lal. 

Onler Inqulriel Invited. 
COMPUTERIJED ,., 

3550 S. WaShington Ave., Depl. A 
TitUSVille. FL 32780 • (305) 266·4007 

ATTENTION 

TEXAS INSTRUMENTS 
TI-99/4A 
OWNERS 

We have hundreds ol3rd party indepen
dent software programs on cassette and 
disk ready to run on your TI ·99f4A. 
Games, business. and educational 
programming at discount prices as low 
as $8.95 ea. Plus aU TI hardware and 
software at incredibly low, low prices, 
including the new TI -99/2 and CC-40 
computers. We also have dust covers, 
heavy duty joysticks with Tl adapters, 
and many more accessories. CaU or 
write now for a FREE listing. We ship 
your order U.P.S. the same or next 
business day to insure fast service. Visa 
and MasterCard accepted (NO service 
charges) or C.O.D. is okay. 

THE MUSIC WORKSHOP 
59 E. Tioga St. 

Tunkhannock, PA 18657 
CALL 1-717-836-4522 
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COMPUTE! 
Subscriber Services 

Please help us serve you better. If you 
need to contact us for any of the reasons 
listed below, write fa us of: 

COMPUTE! Magazine 
p.o. Box 5406 
Greensboro, NC 27403 

or call the Toll Free number listed below. 
Change Of Address. Please allow us 
6-8 weeks to effect the change; send 
your current mailing label along with 
your new address. 

Renewal. Should you wish to renew your 
COMPUTE! subscription before we 
remind you fa, send your current mailing 
label with payment or charge number 
or ca ll the Toll Free number lisfed below. 
New Subscription. A one year (12 month) 
US subscription to COMPUTE! is 520 (2 
years, 536; 3 years, 554. For subscription 
rates outside the US, see staff page). 
Send us your no me and address or call 
the Toll Free number listed below. 

Delivery Problems, If you receive dupli
cate issues of COMPUTEt il you experi
ence late delivery or if you hove prob
lems with your subscription, please coli 
the Toll Free number listed below. 

COMPUTE! 
800-334-0868 
In Ne 919-275-9809 



Parti

Visiting The

VIC-20 Video
Jim Butterfield, Associate Editor

In which the traveler discovers a new way of viewing

the computer's memory: through a video chip. This is

the first of a multi-part series about the structure and

uses of the VIC's video chip.

If we want to put the VIC-20 video chip to work,

we must learn to see things from its standpoint. It

sees the computer memory in a way that differs

significantly from the way the processor chip sees

it. Let's look at what the video chip sees:

Video

Chip

Block

Number

10 //Expansion'/

.lhSfi4

348 Id

Memory

Address
32768

How the video chip sees memory.

The video chip sees only the memory shown

above. Even if you have expanded your computer

to include lots of extra RAM above address 8191,

the chip can't see it. The chip sees only the char

acter ROM, in blocks 0, 1, 2, and 3; and the lowest

8K of RAM (in blocks 8 to 15). Blocks 4, 5, 6, and 7

would look at the Input/Output area, but take my

advice: don't do it - no good will come from these

addresses.

What The Chip Wants

The video chip wants to dig out two things from

memory and deliver them to the screen. It wants

to look at "screen memory" - usually the charac

ters you have typed. On a minimum 5K VIC, that's

block 15.5, which corresponds to decimal address

7680 or hexadecimal 1E00. Did I mention that for

screen memory, we can look at "half blocks"? It

makes sense, since only five hundred odd charac

ters are needed to fill the screen.

By the way, the official name for screen mem

ory is the "video matrix." Whatever you call it, if

you POKE 7680,1 on an unexpanded VIC, you'll

see the letter A appear at the start of the screen.

Unless, of course, you're printing white on white,

in which case you need very good vision to see it.

The second thing that the chip wants from

memory is the "character set" - instructions on

how to draw each character on the screen. On a

typical VIC, this will be either block 0 for the

graphics character set or block 2 for the text mode

(upper- and lowercase). You can change it, but

you'll usually want to stay with even numbers: a

full character set including the reversed characters

takes up 2048 bytes of memory.

The official name for the character set is

"Character Cells," although the term "Character

Base" is coming into use. Whatever you call it,

you can't POKE 32768,55 and expect anything to

happen - the standard characters are in ROM and

cannot be changed. They're carved in stone, or

silicon, to be more exact. If you want to switch to
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Visiting The 
VIC-20 Video 

Jim Butterfield. AssoCiote Editor 

hI which the traveler discovers a new way of viewing 
the computer's lIIemory: through a video chip. This is 
the first of a lIIulti-part series abou t the structure and 
uses of the VIC's video chip. 

If we want to put the VIC-20 video chi p to work, 
we mus t lea rn to see things from its sta ndpoin t. It 
sees the computer memory in a way that d iffers 
signi fica ntly fro m the way the processor chip sees 
it. Let's look at w hat the video chip sees: 
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Block 
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How the video chip sees memory. 

The video chip sees only the memory shown 
above. Even if you have expanded your computer 
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to include lots of ex tra RAM above address 8J91, 
the chip can' t see it. The chip sees onl y the char
acter ROM, in blocks 0, 1, 2, and 3; and the lowes t 
8K of RAM (in blocks 8 to 15) . Blocks 4,5, 6, and 7 
wou ld look at the Input/Output area, but take my 
advice: don' t do it - no good will come from these 
addresses. 

What The Chip Wants 
The video chip wants to dig out two things from 
memory and de li ver them to the screen. It wa nts 
to look a t "screen memory" - usually the charac
ters you have typed. O n a minimulll 5K VIC, that's 
block 15.5, w hich corresponds to decimal address 
7680 or hexadecimal l EOO. Did I mention tha t for 
screen memory, we ca n look at " half blocks"? It 
makes sense, s ince onl y five hundred odd charac
ters are needed to fill the screen. 

By the way, the officia l name fo r screen mem
ory is the "video matrix" Whatever you ca ll it, if 
you POKE 7680,1 on an unexpanded VIC, you' ll 
see the letter A ap pea r at the sta rt of the sc ree n. 
Un less, of course, you' re printing white on white, 
in w h;ch case you need very good vision to see it. 

The second thing that the chip wa n ts from 
Illemory is the "character set" - instructi ons on 
how to draw each character on the screen. O n a 
typica l VIC, thi s will be either block 0 fo r the 
graphics character set or block 2 for the text mode 
(upper- and lowercase) . You can change it, but 
you' ll usually want to stay with even num bers: a 
full cha racter set including the reve rsed characters 
takes up 2048 bytes of memory. 

The official name for the character set is 
"Character Cells," although the term "Character 
Base" is coming into use. Whatever you call it, 
you ca n' t POKE 32768,55 and expec t anything to 
happen - the standard characters a re in ROM and 
cannot be changed . They're carved in s tone, or 
silicon, to be more exact. If you want to switch to 
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Send for a free brochure

describing our other quality

products. Dealer inquiries

What's Unprintable? Cursor movements and other

special control commands! Your parallel printer can't LIST

these from the VIC or '64.

Why? Because ihe Commodore graphics representing these

commands are not found on most parallel printers, and these commands

often cause your printer to jump into Bold, or go "off-line", etc.

SOLUTION? Smart ASCII! (Say ask-ee.) This new software interface

converts your user port into an intelligent parallel port for most popular printers

(Epson. Microline. Smith-Corona, etc.). Smart ASCII provides 3 print modes: CBM ASCII for

listing. TRUE ASCII for text, and TRANSLATE. TRANSLATE is smart! it intercepts printer

output and translates control commands into helpful text abbreviations. No more printer hang-ups

and complete, readable listings!

HOW about Word Processing? Enjoy faster, letter-quality printing with low-cost parallel

printers. Compatible with most applications programs: WORD PRO®. QUICK BROWN FOX®,

MICRO SPEC ACCOUNTING, MAIL-LIST. WRITER'S ASSISTANT, etc.

Flexible? You bet! Works with any size VIC or the '64: has 3 print modes; for "Centronics"

protocol parallel printers; relocatable software for special programming needs: programmable

Device"; and, you can copy to disk for quick loading. Complete with connecting cable

and instruction book. On cassette.

invited.

MIDWEST

MICRO associates
PO BOX 6148, KANSAS CITY, MO 64110

ORDER DESK:{Orders only!)

(816)254-9600

Technical support (816) 921-6502

MAIL ORDER: Add rr.', shipping and
handling ($3.50 lor C.O.D.); VISA/Masiercard

add 3% (card# and exp. date). MO residents

add 4.6% sates tax. Foreign orders payable

U.S.S. U.S. Bank ONLY; add 55 shp/hndlg.

ANNOUNCING THE

WANNA KNOW A SECRET?

WORD PROCESSING Full capability word processing. Word-oriented—-not a
line editor. Menu-driven. For VJC: TOTL TEXT 2.0 $25.00

More powerfui versions include footnotes, headings, footing, keyboard input, special

printer control" and more. For VfC + 16K or 24K: TOTL TEXT 2.5 $35.00

For C-64: TOTL TEXT 2.6 $40.00

MAILING LIST and LABELS Easy editing, automatically sorted, optima! non
printing data line(s), browse and select functions. Menu-driven.

For VIC or 64: TOTL LABEL 2.0 $20.00

KEYWORD CROSS REFERENCE Students and authors: keep track of
reference notes and bibliographies. Quick reference by keyword. Requires printer.

For VIC: RESEARCH ASSISTANT 2.0 $30.00

For C-64: RESEARCH ASSISTANT 2.0 $35.00

TIME MANAGEMENT Keep track of activities by date (and time). Screen inquiry
by date, person, project. 56 different bar chart formats available.

For VIC: TOTL TIME MANAGER 2.1 $30.00

For C-64: TOTL TIME MANAGER 2.6 $35.00

BUSINESS ACCOUNTING Accounts receivable and payable, inventory and
expense tracking, print invoices, statements, reports. Disk only.

For VIC and C-64: Inquire for price.

TOTL Software for

VIC 20* and COMMODORE 64*
the best deal in town!

All programs work wiln disk and/oi lape; adaptable for 40 or 80 column

formats and mosl printers VIC programs require minimum 8K expansion

A Revolutionary New

Concept in User Support

—A soft-sectored novelty

pillow no serious computer

user should be without.

$25.00 including full

documentation!

Mail Orders: Send check or

money order (Calif, residents

add 6% sales lax) to:

TJTL
software inc.

Third Ave., Walnut Creek, CA 94596

^j£ TtsT Call {415) 943-7877

(Be sure to specify machine when ordering) "VIC 20 and COMMODORE 64 are trademarks of Commodore Business Machines.
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with Smart ASCII 
A software parallel printer 

interface for the VIC and '64. 
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special control commands! Your parallel printer can't LIST 
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Why? Because the Commodore graphics representing these 

commands are not found on most para llel printers. and these commands 

often cause your printer to jump into Bold. or go "off·l ine", etc. 

SOLUTION? Smart ASCII! (Say ask-ee.) This new software interface 

converts you r user port into an intelligent parallel port for most popular printers 

(Epson, Microline, Smith·Corona. etc.). Smart ASCII provides 3 print modes: CBM ASCII for 
listing. TRUE ASCII for text, and TRANSLATE. TRANSLATE is smart ! It in tercepts printer 
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and complete. readable listings! 
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custom characters, you'll need to stage them in

RAM and tell the chip which block to take them

from.

There's a third thing that the chip uses, but it

doesn't come from regular memory in the usual

way. That's the screen colors (the "Color Matrix").

This color information for each character comes

through the back door, so to speak, and we won't

worry about the details too much here. When we

need to, we'll set the color and assume everything

will work.

Architecture

Looking at the diagram, we can begin to see why

the VIC does its odd screen switch when you add

memory. In the 5K VIC, the screen sits at the top

of memory - and that's the highest address that

the video chip can see (block 15.5). If we add 3K

RAM expansion, the screen can stay where it is

above the BASIC RAM area. But if we add 8K or

more, the video chip can't see that high, and the

screen memory must flip down to the bottom

where it won't get in the way of your BASIC

program. Which bottom, you may ask? It turns

out to be block 12, which is memory address 4096

or hexadecimal 1000, even if the 3K expansion is

in place.

You can move this around yourself, of course,

and we'll be doing that in just a few moments.

The trick is mostly location 36869, which con

tains instructions on which blocks to use for screen

and characters. We do it this way: select which

blocks you want for each. Now, multiply the

screen block (not including the .5 if you're using

it) by 16 and add the character block. POKE the

result into 36869, and the job's done. We'll need

to do a couple of other things for sanity's sake,

but that's the main job.

The "half page" for the screen memory goes

into location 36866; you invoke it by adding 128 to

the "column count" if you want to go the extra

distance. That means that under normal cir

cumstances (22 columns), you want to POKE

36866,22 for an exact block number, and POKE

36866,150 to nudge to the extra half page.

An Adventure

Let's do something useless, but fun. We'll move

the screen memory down to address zero (that's

block 8). We can't play with this area - too many

important things are happening there - but we

can watch interesting things in progress, like the

timer and the cursor doing their peculiar things.

First, the calculation. We want the character

set to stay the way it is (block 0 for graphics), and

we want to move the screen memory to block 8.

Eight times 16 plus zero gives 128. No half block,

so 36866 should be 22.

A preliminary step: let's make sure that we
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don't print white-on-white by clearing the screen

and typing:

FOR J = 37888 TO 38911:POKE J,0:NEXT J

Ready? Here goes: enter POKE

36869,128:POKE 36866,22. Press RETURN. No,

we haven't crashed, but we'll have to type blind

from now on.

First, examine the fascinating busy things

that are under way. The timer is working away in

three bytes. At first glance, only one byte seems

to be changing. The cursor flash is being logged

and timed somewhat below. And if you start

typing, you'll see a whole new series of working

values coming into play. Indeed, if you can type

blind, you might try PRINT 1234 + 5678 and watch

the flurry of activity.

If you type a lot, the screen will start to scroll,

and the display will start to vanish as the colors

are rolled off the top.

Restore everything to normal by holding

down RUN/STOP and tapping the RESTORE key.

This has been a first exploration, but you

may feel that you understand better what the

video chip is up to. Indeed, you may feel that you

have gained some measure of control.

There's much more to be learned. This is a

start.

Copyright © 1983 Jan Butterfield ©

NEW SOFTWARE RELEASES!

You know your VIC is more than a game machine, and

now you can prove it with these powerful applications

programs direct from our International VIC-20 Users

Group.

OMNIFILE — our powerful file manager to keep track

of all your business or personal information.

Only $15.95

DRILLMASTER — our quiz/drill educational system,

complete with vocabulary and state capitals quizzes.

Only $13.95.

OMNITEST — both of the above. Use OMNIFILE to

create your own DRILLMASTER quizzes on any sub

ject! Only $24.95.

ALL PROGRAMS REQUIRE 8K EXPANDER AND ARE

A VAILABLE ON EITHER TAPE OR DISK.

OMNIDEX — tape file manager allows fast forward

file location on tape. Only $12.95 for unexpanded VIC.

See these programs at your dealer or order direct from

Software To Go. Also ask us about our users group,

with services like an extensive catalog, free newslet

ter, and software loan library.

1964 OAK RIDGE TURNPIKE OAK RIDGE. TN 37830

615-482 9592
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custom characte rs, you'll need to s tage them in 
RAM and tell the chip w hich block to take them 
from. 

There's a third thing that the chip uses, but it 
doesn' t come from regular memory in the usual 
way. That's the screen colors (the "Color Ma trix") . 
This color in formation for each cha racte r comes 
through the back door, so to speak, and we won' t 
worry about the deta ils too much here. When we 
need to, we' ll set the color and assume eve rything 
w ill work. 

Architecture 
Looking at the diagram, we can begin to see w hy 
the VIC does its odd screen switch when you add 
memory. In the 5K VIC, the screen sits at the top 
of memory - and tha t' s the highes t address that 
the video chip can see (block 15.5) . If we add 3K 
RAM expansion, the screen can stay where it is 
above the BASIC RAM area . But if we add 8K or 
more, the video chi p ca n' t see tha t high, and the 
screen memory must flip down to the bottom 
w here it wo n' t get in the way of your BASIC 
program. Which bottom, you may ask? It turns 
out to be block 12, w hich is memory address 4096 
or hexadecimal 1000, even if the 3K expansion is 
in place. 

You can move this around yo urself, of course, 
and we' ll be doing that in just a few moments. 

The tri ck is mos tly loca ti on 36869, which con
ta ins instructi ons on which blocks to use for screen 
and characters. We do it thi s wa y: selec t w hich 
blocks you wa nt fo r each . Now, multiply the 
screen block (not including the .5 if you ' re using 
it) by 16 and add the cha racter block. POKE the 
result into 36869, and the job's do ne. We' ll need 
to do a couple of othe r things for sa nity's sake, 
but that's the main job. 

The " half page" for the screen memory goes 
into loca tion 36866; you invoke it by adding 128 to 
the "colum n count" if yo u wa nt to go the extra 
d is tance. That means tha t under normal cir
cumstances (22 columns), you want to POKE 
36866,22 for an exact block number, and POKE 
36866,150 to nudge to the ex tra half page. 

An Adventure 
Let's do something useless, but fun . We' ll move 
the screen memory down to address zero (that's 
block 8). We can't play w ith thi s a rea - too many 
important things a re happening there - but we 
can wa tch inte resting things in progress, like the 
timer and the curso r doing their pecu liar things. 

First, the calcu la tion . We wa n t the character 
se t to stay the way it is (block 0 for graphics), and 
we want to move the screen memory to block 8. 
Eight times Hi plus zero gives 128. No half block, 
so 36866 should be 22. 

A preli minary step: let' s make sure that we 
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don ' t print w hite-on-w hite by clearing the sc reen 
and typ ing: 

FOR J =37888 TO 38911 :POKE J,O:NEXT J 

Ready? Here goes: enter POKE 
36869,128: POKE 36866, 22. Press RETUR N. No, 
we haven' t cras hed , but we' ll have to type blind 
fro m now on. 

Firs t, examine the fa scinating busy things 
that are under wa y. The timer is working away in 
three bytes. At firs t glance, on ly one byte seems 
to be changing. The curso r fla sh is being logged 
and tImed somewhat below. And if yo u sta rt 
typing, yo u' ll see a w hole new series of work ing 
va lues coming into play. Indeed, if you can type 
bltnd , yo u mIght try PR INT 1234 + 5678 and watch 
the fl urry o f ac ti vity. 

If you type a lo t, the screen w ill start to scroll , 
and the display will start to va ni sh as the colors 
a re roll ed off the top. 

Resto re every thing to normal by holding 
dow n RUN/STOP and tapping the RESTORE key. 

This has been a first exp lora tion, but yo u 
may feel tha t yo u unders tand better what the 
video ch ip is up to. Indeed , you may feel that you 
have ga ined some measure of con trol. 

The re's much more to be lea rned. Th is is a 
sta rt. 
Copyright © 1983 Jilll Bill/afield 
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First Book Of VIC
Authors: COMPUTE! Magazine

contributors

Price: SI 2.95

On Sale: Now
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Chapter One: Getting Started.
3 The Story Of The VIC

11 Computer Genesis:

Finally, it's VIC's turnl

Users of other popular personal

computers have been enjoying their

COMPUTE! Books: COMPUTE/'s
First Book OfPET/CBM ...the First

Book OfAtari ...the Second Book Of

Atari... Programming The PET/CBM...

and others.

Now, there's a book devoted

exclusively to the Commodore VIC-

20 computer: COMPUTERS First Book
Of VIC

The editors of COMPUTE!

Magazine - the leading resource for

the VIC-20 - gathered together the

best VIC-20 articles published since

the summer of 1981 and added

some new material. The result is

more than 200 pages of valuable

information - information that goes

beyond the instruction manuals. In

the COMPUTE! tradition, it is care

fully edited to be easily understood

and useful for beginners and experts

alike.

COMPUTEI's First Book Of VIC

is spiral-bound to lie flat, and

includes ready-to-type program

listings and articles such as "The

Joystick Connection: Meteor Maze,"

"STARFIGHT3," "Train Your PET To

Run VIC Programs," "Renumber

BASIC Lines The Easy Way." "High
Resolution Plotting," "Custom Char

acters For The VIC, ""VIC Memory -

The Uncharted Adventure," and "A

Simple Monitor For The VIC"

At only S12.95, less than most

computer manuals, COMPUTEI's First Book Of VIC

is among the best resources a VIC user can own.
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Part II:

COLOR COMPUTER

GENERAL-PURPOSE

DATA BASE
Jeffrey S Yohay

This concludes a two-part tutorial and model program

for creating data bases on the T1/99-4A and TRS-SO

Color Computer. The model program is called "Video

Movie Data Base Program" (VMDP), because it was

designed to catalog and manage a collection of movies

on videotape. Here the author discusses screen dis

plays ami program structure, and presents the data

base program itself. The Color Computer program re

quires 16K RAM memon/and Extended BASIC.

Before utilizing this data base manager, there are a

few more details to explore. We'll pick up where

we left off in March with a discussion of how to

add new records.

Adding A Record

When you add a new record, the "add record"

routine of the VMDP will prompt you for all of

the information necessary to fill the 17 fields. Since

the field lengths are all fixed (see Table 1), the

"add record" routine will also display a left arrow

at the point where the length of the input will

match the length of the field.

If you write over this arrow while answering

an input prompt, your answer will be too big to

fit into the field being filled. You should then back

space and start over, using abbreviations where

possible. If you don't, your input will be larger

than the field size and will be truncated. If your

input is smaller than the field size, the field will

be filled with blanks to keep the field (and the

record) size constant.

Note that your answer to a field input ques

tion will be displayed (in its final length) after you

press ENTER; so if your answer was truncated,
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you'll see it on the screen immediately. You'll

have to delete and reentor the record if the trun

cated data isn't correct.

As I mentioned before, several of the fields

contain a code that can be expanded by the VMDP

into usable information. The "type of movie"

field is a two-byte code that describes the movie;

the code can be any of the following:

CO - Comedy (or any light drama)

DR-Drama (a good death scene qualifies)

HI - History (war movies, costume dramas,

etc.)

HO- Horror (Bela and Boris, or "Halloween

XXIII")

MU - Musical (that's entertainment!)

MY- Mystery (from my favorite director, I

presume)

The "commercials" field is a one-byte code that

describes how you dealt with commercials when

you recorded the movie:

N - None (a pre-recorded tape, or a movie

broadcast on non-commercial television)

E - Edited (you removed them)

F - Few (you tried for an "E" but fell asleep!)

M - Many {you deleted a few, then decided it

wasn't worth the effort)

A - All (you weren't home, or you just got

lazy)

And finally, the "recording speed" field will vary

depending on the video format of your VCR. VHS

owners will put an S, L or E in this field, for SP,

LP or EP recording speed. Beta owners will use 1,

2 or 3 in this field, for Beta I, Beta II, or Beta III

recording speed. Beta owners might also want to
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Tltis COllcizldes a Iwo-parlllliorial alld 1II0dei progralll 
for crea lillg dala bases all lite T//99-4A alld TRS-SO 
Color COlllp"ler. Tlte 1II0dei progralll is called "Video 
Movie Dala Base Progralll" (VMD P), becallse il was 
designed to catalog nlld lIIn1rage a colleclioll of 1110 vies 
01'1 videolape. Here lite alliitor discusses screw dis
plays and progralll sl/'//ctllre, alld presellts tlte dala 
base program itself. Tlte Color COlllp"ler progralll re
'1"ires 16K RAM lIIelllory and Extended BASIC. 

Before utilizing this data base manager, there a re a 
few more deta il s to explore. We' ll pick up w here 
we left off in March with a discussion of how to 
add new records. 

Adding A Record 
When you add a new record , the "add record" 
routine of the VMDP will prompt you for a ll of 
the information necessa ry to fill the 17 fi elds. Since 
the field lengths are a ll fixed (see Table 1), the 
"add record " routine w ill a lso display a left a rrow 
at the point where the length of the input w ill 
ma tch the length of the fie ld . 

If you write over this arrow wh il e answering 
an input prompt, your answer will be too big to 
fit into the field being filled. You should then back
space a nd s tart over, lIsing abbreviatio ns w here 
poss ible. If yo u don't, your input wi ll be la rge r 
than the field s ize and wi ll be truncated . If yo ur 
input is smaller than the fie ld size, the field will 
be filled with blanks to keep the field (and the 
record) size constant. 

Note that your answer to a field in put ques
tion will be displayed (in its fina l length) after you 
press ENTER; so if yo ur a nswer was trunca ted, 
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you ' ll see it on the screen immediately. You' ll 
have to dele te and reente r the record if th e trun
ca ted data isn ' t correct. 

As I mentioned before, several of the fie lds 
contain a code that can be expanded by the VMDP 
in to usable informatio n . The "type of movie" 
fie ld is a two-byte code th a t describes th e movie; 
the code ca n be any of the fo llowing: 

CO - Comedy (or a ny light drama) 
DR - Drama (a good dea th scene qua lifies) 
HI - History (wa r movies, costume dramas, 

etc.) 
HO - Horror (Be la and Boris, or " Halloween 

XXIII") 
MU - Musical (that's entertainment!) 
MY - Mystery (from my fa vorite director, I 

presume) 

The "commercials" fie ld is a one-by te code that 
d escribes how you dealt with commercia ls w hen 
you recorded the mov ie: 

N - None (a pre-reco rded tape, or a movie 
broadcast on non-commercial te lev ision) 

E - Edited (you removed them) 
F - Few (you tried for an "E" but fell asleep!) 
M - Many (you deleted a few, th en decided it 

wasn't worth the effort) 
A - All (you were n' t home, o r yo u jus t got 

lazy) 

And finally, the "recording s peed" field w ill va ry 
depending o n the video for ma t of your VCR. VHS 
owners will put an S, Lor E in this fi e ld , for SP, 
LP or EP recording speed. Be ta owners will use 1, 
2 o r 3 in this field, for Beta I, Beta II, or Be ta III 
recording speed . Be ta owners might a lso want to 



change line 490 of the "add record" routine from

"SPEED (S,L,E)" to "SPEED (1,2,3)" and line 250

of the "display full-data" routine from "P VIEW

TIME: " to "B'vIEW TIME: ".
The rest of the fields are self-explanatory.

You may have to do some thinking to fit a par

ticularly long name into the "title," "director," or

"actor/actress" fields, but that shouldn't happen

often (unless you have a lot of movies like Abbott

and Costello Meet Dr. jekyll and Mr. Hyde).

And filling the "approximate viewing time"

It's designed to display

as much information

in as little space

as possible.

and "approximate time remaining" fields will

require some extra effort on your part. You'll need

to make a chart of your VCR's counter number

vs. recording time, or buy one of the commercially

available ones (if there is one for your machine).

Note that if the movie is the last one on a particular

videotape, you can answer "EOT" (end-of-tape)

to the "time remaining" question instead of cal

culating the few minutes remaining.

Text Screen Displays

The text screen of the Color Computer consists of

512 bytes of RAM at memory locations 1024-1535.

This allows for 16 lines of 32 characters, or 512

characters total.

It takes a lot of planning to use this text screen

properly, since the small number of characters

doesn't allow you to display very much informa

tion at once. So I designed the text screens of the

VMDP to display as much information in as little

space as I could. I also made ample use of the

reverse video feature of the text screen (green

letters on a black background instead of the usual

black letters on a green background) to highlight

various portions of the screen. Since lowercase

letters are displayed in reverse video, you'll see a

lot of PRINT output in lowercase in the program

listing.

You might also notice a lot of POKEs into the

text screen memory area. Since there is no way to

PRINT spaces or special characters (colon, comma,

period, etc.) in reverse video, I wondered how I

could do the highlighting I had in mind. Luckily,

I discovered from the TRS-80 Color Computer Tech

nical Reference Manual that POKEing the ASCII

value of these characters directly into the video

memory locations in RAM will cause them to ap

pear on the screen in reverse video. Just add 1024

to the desired "PRINT (a " screen location to get

the correct memory address for the POKE.

I have included some "screen prints" of the

VMDP's main text screen displays: Figure 1 is the

main menu, Figure 2 is a sample full-data output

for a particular movie, and Figure 3 is a sample

titles-only movie display. These figures will give

you a good idea of how the VMDP displays will

look on your screen.

Memory Requirements

The program itself is 5211 bytes long, leaving

ample room for movie data: up to 60 movie records

in a 16K computer, and up to 180 in a 32K com

puter. But this storage is available only if you don't

reserve any RAM for graphics (which the VMDP

doesn't need anyway). This means not reserving

even one graphics page (1536 bytes). Since the

Color Computer does not have a "PCLEAR 0"

command to clear all the graphics memory for

programs and data, you'll have to do it yourself.

Before loading the program, type in the line:

POKE 25,6: NEW <ENTER>

This does the same thing as the missing "PCLEAR

0" command. Then load and run the VMDP. If

you forget to clear the graphics memory, the

VMDP will remind you by generating an OM

(Out of Memory) error in line 40 when it tries to

CLEAR the string space for the movie record

array.

Note that I use a POKE to test for a 32K

machine (line 40), then CLEAR the appropriate

amount of string space for the available RAM. 1

can do this because memory location 16384

(16K + 1) will be 255 in a 16K computer (since it

doesn't really exist), but will contain whatever

you POKE into it in a 32K machine.

Program Structure

Table 2 shows the structure of the VMDP, and

Table 3 is a list of the program variables.

Line 40 reserves RAM for movie record stor

age as described before. Lines 50-80 display the

main menu of program options and get the desired

option from a two-character command. To check

for a correct response and then run the desired

subroutine, I used a technique to truncate every

answer to one size and then compare it to a string

of all the correct answers (CC$) that 1 previously

defined.

Lines 120-200 are global subroutines, i.e., sub

routines called from various places in the program.

Lines 240-360 are the display routines, including

"full-data" and "titles-only" displays of movie

data as well as the "search and display" of a par

ticular movie.
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change line 490 of the "add record" ro utine fro m 
"SPEED (S, L,E)" to "SPEED (1,2,3)" and line 250 
of the " display full -data" routine from "P VIEW 
TIME: " to "B VIEW TLME: ". 

The rest of the fields a re self-exp lana tory. 
You may have to do some thin king to fit a par
ticula rl y long na me into the " ti tle," "director," or 
"actor/actress" fi elds, but that shouldn' t happen 
often (un less you have a lot of movies like Abbott 
and Costello Meet Or. Jekyll and Mr. Hyde) . 

And filling the "approximate viewing time" 

It's designed to display 
as much information 

in as liHle space 
as possible. 

and "approximate time remaining" fields w ill 
require some extra effort on your part. You' ll need 
to make a cha rt of your VCR's counter number 
vs. recording time, or buy one of the commercially 
available ones (if there is one for your machine) . 
No te that if the movie is the fa st one on a particular 
videotape, you can answer "EOT" (end-of-tape) 
to the " time remaining" ques tion instead of cal
culating the few minutes re maining. 

Text Screen Displays 
The text screen of the Color Computer consists of 
512 bytes of RAM at memory loca tions 1024-1535. 
This a llows for 16 lines of 32 characters, or 512 
characte rs total. 

It takes a lot of planning to use this text screen 
properly, since the small number of characters 
doesn' t allow you to display very much informa
tion at once. So I designed the text screens of the 
VMDP to display as much informa tion in as little 
space as I could. I a lso made ample use of the 
reverse video featu re of the text screen (green 
letters on a black background instead of the usual 
black letters on a green background) to highlight 
va rious portions of the screen . Since lowercase 
letters are displayed in reve rse video, you' ll see a 
lot of PRINT output in lowercase in the program 
listing. 

You mig ht also notice a lot of PO KEs into the 
text screen memory area. Since there is no way to 
PRINT spaces or special characte rs (colon, comma, 
period , e tc.) in reverse video, I wondered how I 
could do the highlighting I had in mind . Luckily, 
I discovered fro m the TRS-80 Color COli/pu ler Tech
nical Reference Manllal that POKEing the ASCll 
va lue of these characters directly into the video 

memory loca tions in RAM will cause them to ap
pear on the screen in reverse video. Just add 1024 
to the desired "PRINT @/' screen loca tion to ge t 
the correct memory address for the POKE. 

I have included some "screen prin ts" of the 
VMDP's mai n text screen displays: Figu re 1 is the 
main menu , Figure 2 is a sample full -data outp ut 
for a particular movie, and Figure 3 is a sa mple 
titles-only movie display. These figures will give 
yo u a good idea of how the VMDP displays will 
look on yo ur sc reen . 

Memory Requirements 
The program itself is 5211 bytes long, leavi ng 
ample room fo r movie da ta: tip to 60 movie records 
in a 16K computer, and up to 180 in a 32K com
pu ter. But this storage is ava ilable onl y if you don' t 
rese rve any RAM for graphics (which the VMDP 
doesn' t need anyway). This means not reserving 
even one graphics page (1536 bytes). Since the 
Color Computer does not have a " PCLEA R 0" 
command to clea r all the graphics memory fo r 
programs and da ta, you' ll have to do it yo urself. 

Before loading the program, type in the line: 

POKE 2S,6: NEW <ENT ER> 

This does the sa me thing as the missing " PCLEAR 
0" command . Then load and run the VMDP. If 
yo u forget to clea r the graphics memory, the 
VMDP will remind you by generating an O M 
(Out of Memory) erro r in line 40 w hen it tries to 
CLEAR the s tring space fo r the movie record 
array. 

No te that I use a POKE to test for a 32K 
machine (line 40), then CLEAR the appropriate 
amount of string space for the ava ilable RAM. I 
can do this beca use memory loca tion 16384 
(16K + 1) will be 255 in a 16K computer (since it 
doesn' t really exist) , but will contain whatever 
you POKE into it in a 32K machine. 

Program Structure 
Table 2 shows the structure of the VMDP, and 
Table 3 is a list of the program variables. 

Line 40 reserves RAM for movie record stor
age as described before . Lines 50-80 d isplay the 
main menu of p rogram options and get the desired 
op tion from a two-cha racter command . To check 
for a correct response and then run the desired 
subroutine, I used a techruque to trunca te eve ry 
answer to one size and then compare it to a string 
of all the correct answers (CC$) tha t I previously 
defined . 

Lines 120-200 are global subroutines, i.e., sub
routines ca lled from va ri ous places in the program. 
Lines 240-360 are the display routi nes, including 
"full-da ta" and " ti tles-only" displays of movie 
da ta as well as the "search and display" of a par
ticula r movie. 
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Lines 400-430 repeat the "full-data" and

"titles-only" displays for a printer. Here is where

you might want to use your own imagination to

customize the program. Though I have a very

capable printer (the NEC 8023), I hesitated to use

any of its special features in these routines in order

to keep the VMDP as general as possible. So feel

free to add the control codes for your printer to

enhance the printed output in any way you want.

Lines 470-560 perform the "add record" and

"delete record" functions. The "add record" func

tion will prompt you for all the data necessary to

build a movie record. The "delete record" function

will just find and delete an existing movie record.

Note that there is no way to edit an existing record

to change only one or more fields. I felt this would

require too much memory to implement, and I

wanted to keep the VMDP as small as possible to

leave ample room for movie data in a 16K

machine.

Lines 600-690 are the sort routines. Using a

Shell-Metzger sorting algorithm, I provided three

sort routines (with many of the required program

lines shared by all three) to sort the movie

records:

1. Alphabetically by title.

2. Alphabetically by type and, within types,

by title.

3. Numerically by videotape number and,

within videotapes, numerically by VCR

counter number.

You can sort the movie records whenever you

want before displaying or printing the movie

data.

And finally, lines 730-770 perform all cassette

I/O operations to load and save movie data files.

Table 1

Position

In Record

1-28

29-32

33-48

49-64

65-80

81-96

97-98

99-100

101-104

105-108

109

110

111-113

114-116

117

118-123

124-125

126

127

: VMDP Record Format

Length

In Bytes

28

4

16

16

16

16

2

2

4

4

1

1

3

3

1

6

2

1

1

Information

Title of movie

Year of release

Director

Actor/Actress

Actor/Actress

Actor/Actress

Type of movie (code)

Videotape number

Start of movie (VCR counter number)

End of movie (VCR counter number)

Reserved for future use (now "/")

Recording speed (code)

Approximate viewing time of movie

Approximate time remaining on tape

Reserved for future use (now "/")

Date recorded

Channel

Color?

Commercials (code)

Program 1: Color Computer Version

40 POKE16384,0:IFPEEK(16384X>OTHENCL

EAR8132:DIMR*(60>ELSECLEAR24396:DI

MR* <180)

5O CC*="DA DT D5 PA PT AD DE SM ST SN

LO SA " = CLS: PRINT39, " HJiH

Table

Line No.

40

50-80

120-130

140-180

190-200

240-280

290-330

340

350-360

400-420

430

470-550

560

600-690

730-740

750

760-770

2: VMDP Structure

Function

Tests for memory size and CLEAR space for data

Display main menu and get command

Expand type of movie code (subroutine)

Assign data fields to variables (subroutine)

Search for a movie record (subroutine)

Display full data for all movies

Display titles only forall movies

Searches and displays full data for any movie

Display subroutines

Print full data for all movies

Prints titles only for all movies

Add record for new movie

Deletes record of an existing movie

Sort movies by title, type, or videotape

Load data file

Saves data file

Load/Save subroutine

Table 3:

A$

A1$,A2$,A3$

c,c$,cc$

CH$

CL$

CM$

CN$

DI$

DT$

F$

1,11,12

11,12,13,14

IL,IO,IP

IR

KS

L

MP

N

Q,Q$
R$,RS0

RP

S

S$

SP$

T$

TN$

TY$

VR$,VT$

X$,X1$,X2$

w

VMDP Variables

Answer to question

Actor/Actress #1, #2, #3

Main Menu command variables

Channel

Color?

Commercials code

VCR counter numbers

Director

Date recorded

Data file name

Loop counters

■ Shell-Metzger sort counters

Line and page counters for display and print

Number of records counter

Input from keyboard

Add Record field length

Maximum number of pages in titles-only

display

Shell-Metzger sort variable

Add Record field input question variables

Individual movie record and movie record

array

Add Record input field location in movie

record

Add Record field input question screen

location

Print output spacing variable

Recording speed code

Title to search for to display or delete

Videotape number

Type of movie code

Remaining time on tape and viewing time of

movie

Subroutine call variables

Loop Variable to pause program

??6 COMPUTE! f/ay 1~-.-v.

Lines 400-430 repeat the " full-data" and 
" titles-only" d isplays for a printer. Here is where 
you might want to use your own imagination to 
customize the program. Though I have a very 
capable printer (the NEC 8023), I hesitated to use 
any of its special features in these routines in order 
to keep the VMDP as genera l as possible. So feel 
free to add the control codes for your printer to 
enhance the printed output in any way you want. 

Lines 470-560 perform the "add record" and 
" dele te record" functions. The "add record" func
tion will prompt you for all the da ta necessary to 
build a movie record. The "delete record" fu nction 
will just find and delete an existing movie record . 
Note that there is no way to edit an existing record 
to change only one o r more fields. I fe lt this wou ld 
require too much memory to implement, and I 
wanted to keep the VMDP as small as possible to 
leave ample room for movie data in a 16K 
machine. 

Lines 600-690 are the sort routines. Using a 
Shell-Metzger sorting algorithm, I provided three 
sort routines (with many of the required program 
lines shared by all three) to sort the movie 
records: 

1. Alphabetically by title. 
2. Alphabetically by type and, within types, 
by title. 
3. Numerica lly by videotape number and , 
within videotapes, numerica lly by VCR 
coun ter number. 

You can sort the movie records whenever you 
want before displaying or printing the movie 
data. 

And fina lly, lines 730-770 perform all cassette 
VO operations to load and save movie data fil es. 

Table 1: VMDP Record Format 

Position Length 
In Record In Bytes Informatio n 

1-28 28 Title of movie 
29-32 4 Year of release 
33-48 16 Director 
49-64 16 Actor! Actress 
65-80 16 Actorl Actress 
81-96 16 Actorl Actress 
97-98 2 Type of movie (code) 
99-100 2 Videotape number 

101-104 4 Start of movie (VCR counter number) 
105-108 4 End of movie (VCR counter number) 

109 1 Reserved for future use (now"''') 
110 1 Recording speed (code) 

111-113 3 Approximate viewing time of movie 
114-116 3 Approximate time remaining on tape 

117 1 Reserved for future use (now"''') 
118-123 6 Date recorded 
124-125 2 Channel 

126 1 Color? 
127 1 Commercials (code) 

228 COMPUnI Moy 1983 

Program 1: Color Computer Version 
40 POKE163B4, O: IFPEEK(16 38 4} <> OTHENCL 

EAR8132:DIMRS(60)ELSECLEAR24396:DI 
MRS (180 ) 

so CCS="DA DT OS PA PT AD DE SM ST SN 
LO SA ": CLS: PRINTG)9, .. QI •• nij .... aIQ=- I:[L 

Table 2: VMDP Structure 

Line No. 

40 
50-80 

120-130 
140-180 
190-200 
240-280 
290-330 
340 
350-360 
400-420 
430 
470-550 
560 
600-690 
730-740 
750 
760-770 

Function 

Tests for memory size and CLEAR space for data 
Display main menu and get command 
Expand type of movie code (subroutine) 
Assign data fields to variables (subroutine) 
Search for a movie record (subroutine) 
Display full data for all movies 
Display ti tles only for a lJ movies 
Searches and displays full data for any movie 
Display subroutines 
Print fuJI data for all movies 
Prints titles only for all movies 
Add record for new movie 
Deletes record of an exis ting movie 
Sort movies by title, type, o r videotape 
Load data file 
Saves data file 
Load/Save subroutine 

Table 3: VMDP Variables 

A$ 
A1$,A2$,A3$ 
C,C$,CC$ 
CH$ 
CL$ 
CM$ 
CN$ 
DIS 
on 
F$ 
1, 11,12 
11,12,13, 14 
IL,IO,IP 
IR 
K$ 
L 
MP 

N 
Q , Q$ 
R$,RS() 

RP 

S 

S$ 
SPS 
n 
TN$ 
TYS 
VR$,Vn 

X$,Xl$,X2$ 
W 

Answer to question 
Actor/Actress # 1, # 2, #3 
Main Menu command variables 
Channel 
Color? 
Commercials code 
VCR counter numbers 
Director 
Date recorded 
Data file name 
Loop counters 

'Shell-Metzger sort counters 
Line and page counters for display and print 
N umber of records counter 
Input from keyboard 
Add Record fie ld length 
Maximum number of pages in titles-o nly 
display 
Shell-Metzger sort variable 
Add Record field input question variables 
Ind ividual movie record and movie record 
array 
Add Record input field location in movie 
record 
Add Record field input question screen 
location 
Print output spacing variable 
Recording speed code 
Title to search for to display or delete 
Videotape number 
Type of movie code 
Remaining time on tape and v iewing time of 
movie 
Subroutine call variables 
Loop Variable to pause program 



EH3'*:P0KE1042,32:PRINT341 , ■it^lialslsH

d glSQS" :P0KE1073,32:PRINT373, "CO

MMAND" : PR INT" GSSQMHj <DA> ALL

£3 SPACESXDT> T I TLES " : POKE 1 127 , 32

:PRINTS137,"<DS> SEARCH AND DISPLA

Y"

lzJ:H:Hd:! <PA> ALL<3 SPACESX60

PT> TITLES":POKE 1223,32:PRINT:PR IN

T"BKTP GEIE <AD> ADDC3 SPACESXDE>

DELETE":POKE 1283,32:PR INT3297,"<SM

> SORT BY MOVIE":PRINT3329,"<ST> S

ORT BY TYPE":PRINT3361,"<SN> SORT

BY TAPE #"

70 PRINT: PRI NT " rWaHsUJBa <LD> LOAD <S

A> SAVE":PRINTS>489, "<QU> QUIT PROG

RAM";:PRINT3B0,"";:INPUTC*

80 C* =C* + " ":C*= LEFT* (C*,3> : IFC*=*"QU

"THENCLS:ENDELSEC=INSTR(CC*,C*)-1

: IFC/3OINT1C/3) THEN50ELSE0NC/3+1G

0SUB240,290,340,4OO,430,470,560,60

0,600,600,730,750:G0T050

90 '

100 ' GHES3! Sllltl;Ttm*<Mafc1

1 10 »

120 R*=R*(ID):TY4=MID*(R*,97,2):IFTY*

="CO"THENTY*="COMEDY"ELSEIFTY*="D

R"THENTY*="DRAMA"ELSEIFTY*="HI"TH

ENTY*="HISTORY"ELSEIFTY*="HO"THEN

TY*="HORROR"ELSE I FTY*="MU"THENTY*

="MUSICAL"ELSEIFTY*="MY"THENTY*="

MYSTERY"

130 RETURN

140 A1*=MID*(R*,49,16):A2*=MID*<R*,65

,16):A3*=MID*<R*,81,16):DI*=MID*<

R*,33,16):TN*=MID*<R*,99,2):CN*=M

ID*(R*,101,4)+"-"+MID*<R*,105,4)

150 SP*=MID*<R«,110,1):VT*=MID*(R*,1 1

1,1)+":"+MID*(R*,112,2):VR*=MID*(

Figure 3:

T I : Br i

YEAR: 1

T I : Fra

YEARi 1

T I : It'

YEAR: 1

T I : The-

YEAR: 1

Sample Titles-Only Display

nging Up E

nken-ste i n

■=■3 1

=. s. Nondei

TYPE; COMEDY

TYRE: HORROR

■ -f u 1 Life

XYPE: DRAMA

MAn Wh O Kn e-uj Toe- Muc h

f-34 TYPE : MYSTERY

TI: Top Hat

YEARs 1935

PAGE <\^>f

XYPE: MUSICAL

hST F-AGE < M> EM U

160

170

ISO

190

200

Figure 1: vmdp Main Menu

DISPLAY

PRINTER

DAXABASE SYSXEM

COMMAND?

<DA> ALL CDT> XIXLES

CDS> SEARCH AMD DISPLAY

ALL PT> XI

CHG DAXA <AD> ADD <DE>

< SM> SORT BY MO'V I E

<ST> SORT BY TYPE

CSN> SORT BY TAPE H

DATAFILE LO> LOAD CSA> SAUE

QU> QUIT PROGRAM

Figure 2: Sample Full-Data Display

TI -. The M«.n Who Knew Too Much

YEAR : 1 ^-3-4 TYPE : MYSTERY

STARRING:

DI RECTOR :

■&ter- Loi~ne

e-s.1 i -s- Banks

dna Be=.t

l -f r sd Hi tchc oc k

TAPE: 25 C0575-1125> SPEED: EP

WIEW TIME; 1:25 TIME REM: 2:45

RECORDED: 04-16-S2 CHANNEL l 1 <3

COLOR: SlO COMMERCIALS: EDITTED

CM>EXT PAGE < M > EM U

210

220

230

240

250

260

270

280

29O

300

310

320

330

340

35O

R*,114,1):IFVR*="E"THENVR*="EOT"E

LSEVR*=VR* + ": "+MID4 <R*. 115,2)

DT*=MID* (R*,118,2)+"-"+MID*(R«,12

0,2)+"-"+MID*(R*, 122,2) :CH*=MID* <

R*,124,2):CL*=MID*(R*,126,l)sIFCL

$="N"THENCL*="NO "ELSECL«="YES"

CM* = MID* <R*, 127, 1) : IFCM*="N"THENC

M* = "NONE"ELSEIFCri«="E"THENCM«="ED

ITTED"ELSEIFCM*="F"THENCM*="FEWE

LSEIFCM*="M"THENCM*="MANY"ELSEIFC

M*="A"THENCM*="ALL"

RETURN

CLS:PRINT5>41 , XI*; " lelafrf

07 1,32:PRINT396,"TITLE

RINTS158,CHR*(127)

PR I NTS 128, ""; : INPUTT*:T*= LEFT»( <T

♦+STRING*(28,32)),28):PRINT3130,T

*:FORIO=1TOIR:IFT*=LEFT*(R«(I0>,2

8)THENRETURNELSENEXT:PRINTS192,"d

E Ullri! l:U»Ti]:l>:": PDKE1 2 1 8 T 32 i POKE1 2

TO

" : POKE 1

";X28:P

23,32:F0RW=lT0750:NEXT:RETURN

10=1

60SUB120:CL5:G0SUBi40:G0SUB350:PR

INT"B»T51:»g><.'tila " ; Al *: PR I NTT AB ( 1 0) A

2*:PRINTTAB(10)A3*:PR I NT:PRI NT"EIj

irU^tii::: ■ ; DI * : PR I NT: PR I NT " BHSM: "

;TN*;" <";CN*;"> SPEED: ";SP*;"P

VIEW TIME: ";VT*;" TIME REM: ";

VR*

PR I NT : PR I NT " );1 Jriil:l>1d>:: "; DT*; " CH

ANNEL: ";CH*:PR I NT"COLOR: ";CL*; "

COMMERCIALS: ";CM*:GOSUB36O

K*=INKEY*:IFK*=""THEN270ELSEIFK*=

"M"THENRETURNELSEK=ASC(K*> : IFKO7

6ANDKO780R<K=78ANDI0=IR) 0R(K= 76A

NDIO=1)THEN270ELSEIFK=78THENI0=I0

+1ELSEIFK=76THENIO=IO-1

G0T0250

IP=0:MP=INT(IR/5):IFIR/5=INT(IR/5

)THENMP=MP-1

CLS:FORIL=1TO5:IO=IP*5+IL:IFI0<=I

R THENGOSUB12O:GOSUB35O:NEXT

G0SUB36O

K*=INKEY*:IFK*=""THEN32OELSEIFK*=

"M"THENRETURNELSEK =ASC<K*> s IFKO7

6ANDK< >780R(K=78ANDIP=MP)OR(K= 76A

NDIP=0)THEN320ELSEIFK=78THENIP=IP

+1ELSEIFK=76THENIP=IP-1

GOT0300

xi*="ainisr": X2*="search for-igos

UB190:IFIO>IR THENRETURNELSE250

EH: ":LEFT*(R*,28);:PRINT"B

;MID*(R*,29,4)TAB(18)"EBGS:
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~": POKEI042, 32: PRINT~41, N UH".'.U"'-1 
(j d"i-.... c": POKEI073, 32: PRINTGl73, "CO 
HI1AND" : PR I NT" , .. , .. ...,#) •• \1. (DA > ALL 
(3 SPACES}<DT> TITLES",POKEl127,32 
:PRINT~137,"(DS) SEARCH AND DISPLA 
Y" 

60 PRINT"j4, •• :I'#j·. (PA) ALL{3 SPACES}( 
PT> TITLES",POKE1223,32,PRINT,PRIN 
T"[l£I!' (;IlH:;: <AD> ADD{3 SPACES}<DE> 
DELETE"'POKE1283,32'PRINT~297,"<SM 

> SORT 8Y MOVIE"'PRINT~329,"<ST > S 
ORT BY TYPE"'PRINT~3bl,"<SN > SORT 
BY TAPE ." 

70 PRINT:PRINT .. ,.,. .. ·liiI •• :a <LO > LOAD < 5 
A) 5AVE":PRINT~489,n ( QU > QUIT PROG 
RAH"j:PRINTQ)80,""j:INPUTCS 

80 C$=C$+" ":C$=LEFT$(C$,3):IFC$~"QU 

"THENCLS:ENDELSEC=INSTR(CCS,CSI-f 
,IFC/3 <> INT(C/3ITHENSOELSEONC/3+1G 
05UB240,290,340,400,430,470,5bO,60 
O,bOO,600,730,750:GOT050 

90 
100 • GI.u#l·'. SIII:j·ulii":!liii.-1 
110 
120 RS=R$(IO):TYS=MIDS(RS,97,2):IFTYS 

="CO"THENTYS="COMEDY"ELSEIFTYS="D 
R" THENTYS="DRAMA"ELSEIFTYS="HI"TH 
ENTYS="HISTORY"ELSEIFTYS="HO"THEN 
Tys="HORROR"ELSEIFTYS="MU"THENTYS 
="MUSICAL"ELSEIFTYS="MY"THENTYS=" 
MYSTERY" 

130 RETURN 
140 A1S = MIDS(RS,49,16):A2S=MIDS(RS,65 

, 16) : A3S=M I DS (RS, 81 , 16) : D I S=M I DS ( 
RS,33,lb):TNS=MIDS(RS,99,2):CNS=M 
IDS(RS,101,4)+"-"+MIDS(RS,105,4) 

1'50 SPS=MIDt;(RS, 110, 1) :VT$=MIDS(RS, 11 
1,1) +": "+MIDS (RS, 112,2) :VRS==MIDS C 

Figure 1: VMDP Main Menu 
V IDEOTAPE MOVIE 
DATABASE SYSTEM 
C CIMMAr--ID ? 

DISP L AY < OA > 
< os> 

ALL < DT > 
S E ARC H AN D 

TITLES 
D I S PLAY 

PRINTER < PA > A LL < PT > TITLES 

CHG DATA <A D > ADD < DE > DELETE 
<8M > SORT B Y MOVIE 
<ST > S ORT B Y TYPE 
<SN > S ORT B Y TAPE .. 

DATAFILE < LO > LOAD < SA > S AVE 

< QU > QU IT PROGRAM 

Figure 2: Sample Full·Data Display 
TI: The M a n Wh o Kn e~ T oo Much 
Y E AR : 1 934 T YPE: MYSTERY 

S TARRING: P eter Lorre 
L e 'S l ie B a n K 'S 
Edn a Be s t 

DIRECTOR: A l ~red Hi tch coc K 

TAPE: 25 < 057 5 -11 25> S P E ED: EP 
V I E "'. T I ME : 1: 2 5 TIt-1E REM : 2 :45 

RECORDED: 04 - 1 6 -92 C HANNEL: 1 4 
COLOR: N o COMMERCI ALS : EDITTED 

< N > E X T PAGE < L > AST PAG E < M > ENU 

Figure 3: Sample TItles·Only Display 
TI: B~inging Up B a b y 
YEAR: 1 938 TYPE: COMEDY 

TI: Franken s t e in 
Y EAR : 1 93 1 T Y PE: HORROR 

TI: It 'sa l..J ondep~ul Li ~e 

Y EAR: 1 947 TYPE: DRAMA 

TI: Th e M .Eo. n Who K ne\N Too Much 
Y EAR: 1 934 TYPE: MYSTERY 

Tt: T o p H ao. t 
Y EAR: 1 $'35 T Y PE: MU S I CA L 

< N > E X T _ PAGE < L > AST PAGE < M > ENU 

RS,114,1):IFVRS="E"THENVRS="EOT"E 
LSEVRS=VRS+":"+MIDS(RS,115,2) 

160 DTS=MIDS(RS,118,2)+"-"+MIDS(RS,12 
0,2)+"-"+MIDS(R$,122,2):CH$=MIDS( 
RS, 124,2) :CLS=MIDS(RS, 126, 1): IFCL 
S="N"THENCLS="NO "ELSECLS="YES" 

170 CMS=MID$(R$,127,1):IFCMS="N"THENC 
HS="NONE"ELSEIFCM$="E"THENCMS="ED 
ITTED"ELSEIFCMS="F"THENCMS="FEW"E 
LSEIFCMS="M"THENCMS="MANY"ELSEIFC 
M$="A"THENCMS="ALL" 

180 RETURN 
1 90 CL S: PR I NT@41 , XIS j" ,;&; .... , .... *, .. : POKE 1 

071,32:PRINTQ)96,"TITLE TO ";X2S:P 
RINT@15B,CHRS(127) 

200 PRINT@12B,""j:INPUTTS:TS=LEFTS«T 
S+STRING$(28,32»,2B):PRINT@130,T 
S,FORIO=lTOIR,IFTS=LEFTS(RS(IOI,2 
BITHENRETURNELSENEXT'PRINT~192,"~ 
n: ~ '·<1#1MU· ... ;": POKE121B, 321 POKE12 
23,32:FORW=lT0750:NEXT:RETURN 

210 
220 
230 
240 
2S0 

~ D'''-j;;a.·~. RUI .... '4-1 

10=1 
GOSUB120,CLS,GOSUB140,GOSUB3S0,PR 
INT" .. ....,..·'·<1-•• Ii": "jAlS:PRINTTAB(10)A 
2S:PRINTTAB(10)A3S:PRINT:PRINT"(}I! 
!·** ...... i.: "; DIS: PRINT: PRINT"~: 
;TNS;" ( ";CNSj" > SPEED: ";SPSj"P 

VIEW TIME: ";VT$j" TIME REM: "; 
VR$ 

260 PRINT: PRINT"W#lMu·u'¥n:: "; DTS;" CH 
ANNEL: ";CHS:PRINT"COLOR: ";eLS;" 

COMMERCIALS, ";CMS,GOSUB3bO 
270 KS=INKEYS,IFKS=""THEN270ELSEIFKS

"M"THENRETURNELSEK=ASC(KSI,IFK< >7 
bANDK <>780R(K=78ANDIO=IRIOR(K=7bA 
NDIO=1ITHEN270ELSEIFK=78THENIO=IO 
+lELSEIFK=7bTHENIO=IO-l 

280 GOT02S0 
290 IP=O,MP=INT(IRISI,IFIRIS=INT(IRIS 

ITHENMP=MP-l 
300 CLS:FORIL=lTOS,IO=IPIS+IL,IFIO<=I 

R THENGOSUB120,GOSUB3S0,NEXT 
310 GOSUB3bO 
320 KS-INKEYS,IFKS=""THEN320ELSEIFKS= 

"M"THENRETURNELSEK=ASC(KSI,IFK <> 7 
bANDK <>780R(K=78ANDIP=MPIOR(K=7bA 
NDIP=0ITHEN320ELSEIFK=7BTHENIP=IP 
+IELSEIFK=76THENIP=IP-l 

330 GOT0300 
340 Xl$="@#;I·<1M:":X2S="SEARCH FOR":GOS 

UB190,IFIO > IR THENRETURNELSE2S0 
350 PRINT"D:!: " jLEFTS(R.,28);:PRINT"~ 

~: .. ; MIDS (RS, 29, 4) TAB (18) "~: 
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360

370

380

390

4OO

";TY*:PRINT:RETURN

PRINT3481,"<N>EXT PAGE <L>AST PAG

E <M>ENU";:RETURN

410

420

430

440

450

460

47O

480

490

5OO

PC

S*=STRINGS(4,32) :FORI 0=1 TOIR:GOSU

B120:G05UBI40:PRINT#-2,STRING*(3,

13) ; "TITLE: ";LEFT*(R*,28) j S*;"YE

AR: ";MID*(R*,29,4);S*;"TYPE: ";T

Y*:PRINT#-2,CHR* <13) ; "STARRING: "

;A1*;S«;A2*;S*;A3*:PRI NT#-2, "DIRE

CTOR: "jDI*

PRINT*-2,CHR* (13) ; "TAPE: ";TN*;S*

; "COUNTER: ■;CN*:PRINT#-2, "SPEED:

" ;SP*; "P";S*; "VIEW TIME: ";VT*;S

*;"TIME REM: ";VR*:PRINT#-2,"RECO

RDED: ";DT*;S*;"CHANNEL: ";CH*;S*

;"COLOR: ";CL*;S»;"COMMERCIALS: "

;CM«:IFI0/5=INT(ID/5)THENPRINT#-2

,STRING* (10,13)

NEXT:RETURN

PRINT#-2,STRING*(2,13);TAB(10)"TI

TLE";TAB(34>"YEAR";TAB(45)"TYPE";

CHR*(13):F0RI0=lT0IRiG0SUB120:PRI

NT*-2,LEFT*(R*,28);TAB(34)MID*<R*

,29,4>;TAB(44)TY*:NEXT:RETURN

510

520

530

540

550

560

X*=" AND {MDHMi; CASE) " :GOSUB530: R*

=STRING*(127,32):RP=1=Q*="TITLE"+

STRING*(27,32):L=28:G0SUB540:5 = S +

32:Q*="YEAR":L=4:GOSUB54O:Q*="DIR

ECTOR":L=1A:G0SUB540:FOR I = 1T03:Q*

="ACTOR #"+RIGHT*(STR* (I) , 1 ) :GOSU

B540:NEXT:FORW=1T0250:NEXT

X*="CASE ONLY)":G0SUB530:Q*="TYPE

(CO,DR,HI,H0,MU,MY)":L=Z:G0SUB54

O:Q*="TAPE #":L=2:G0SUB540:Q*="CO

UNTER START":L=4:G0SUB540:Q*="COU

NTER END ":G0SUB54O:MID*(R*,RP,1

>="/":RP=110

Q*="SPEED (S,L,E>":L=1:G0SUB540:Q

*="VIEW TIME (H:MM)":L=4:GQSUB540

:Q*="TIME REM (H:MM)":L=4:G0SUB5

4O:MID*(R«, 111,7)=MID*(R*, 111,1) +

MID*(R*,113,3)+MID*(R«,117,2)+"/"

:RP=118

Q*="DATE RECORDED (MM-DD-YY)

C8 SPACESV: L = 8:G0SUB540:S= S + 32:M

ID*(R*,120,4)=MID*(R*,121,2)+MID*

(R*,124,2):RP=124:Q*="CHANNEL":L=

2:G0SUB540:Q*="C0L0R (Y OR N)":L=

l:GDSUB540:D*="C0MMERCIALS (N OR

E,F,M,A)":L=1:G0SUB540

IFIR=OTHENI1 = 1:GOT0520ELSEFORI 1 = 1

TOIR:IFLEFT*(R*(I1),28XLEFT*(R*,

28)THENNEXTELSEF0RI2=IR T0I1 STEP

-1:R*<I2+1)=R*<I2):NEXT

R*(I1)=R*:IR=IR+1:RETURN

CLS:PRINT31 1 , "GEE aS3S33" '■ POKE 1 07

0,32:PRINT:PRINT"(ANSWER IN UPPER

" ; X**.S = 64:RETURN

S=S+32:Q=LEN(Q*) :PR INTSS,Q*; "?":P

RINT3S+Q+L+3,CHR*(127):PRINT3S+Q+

2, " ";sLINEINPUTA*:MID*(R*,RP,L)=A

*:RP=RP+L

PRINT5)S + Q + L + 2,STRING*(32,32):RETU

RN

X1*="ESMMI1": X2* = "DELETE" :G0SUB19

O:IFIO>IR THENRETURNELSEPRINT3 192

, "DELETING RECORD.. . ":FOR I = IO TOI

R-lsR* <I)=R*(I + 1):NEXT: IR=IR-lsRE

TURN

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

IFC$="SM "THENC=1ELSEIFC*="ST "TH

ENC=2ELSEIFC*="SN "THENC=3

CLS:PRINT370,"...SORTING RECORDS.

. . " :N=IR

N=INT(N/2) : IFN = OTHENRETURNELSEI 3 =

IR-N:12=1

Il=I2:0NC G0T0640,660,68O

14 = 11+N: IFLEFT*(R* (I 1) ,28) >LEFT* <

R* (14) ,28)THENT* = R*(I 1 ) :R* (I 1 )=R*

(14) :R*<I4)=T*= 11 = 11-N: IFI1>=1THE

N640

12=12+1:IFI2>I3 THEN620ELSE630

I4=II+N:IFMID*(R4(I1),97,2)+LEFT*

(R*(I1),28)>MID*<R*<I4),97,2)+LEF

T*(R*(I4),28)THENT*=R*(I1):R*<I1)

=R*(I4>:R*(I4)=T*:11=11-NjIFI1>=1

THEN660

G0T0650

I4=I1+N:IFMID*(R*(I1),99,6>>MID*(

R*(I4),99,6)THENT*=R*(I1):R*(I1)=

R*(I4):R*(I4)=T*:I1=I1-N:IFI1>=1T

HEN680

G0T0650

770

Xl*="Htn2E": X2*="0N THE CASSETTE R

ECORDER.":G0SUB760:PRINT:PRINT"L0

AD ING ";F*; ". . . "t IR=1:OPEN"I", -1 ,

F*

IFEOF(-1)THENIR=IR-1:CLOSE#-1:RET

URNELSEINPUT#-1,R*(IR):IR=IR+1:GO

T0740

Xl*="aTTTQa" : X2t="AND[-]^i!:i>: ON THE

CASSETTE RECORDER. ":G0SUB760:PR IN

T:PR I NT"SAVING ";F*; ". . . ":OPEN"D"

,-l,F*:FORI=lTOIR:PRINT#-l,R*<I):

NEXT:CLOSE#-1:RETURN

CLS:PRINT341 , XI*; " t*T:^J: EM3H=" : POK

El 069,32:POKE 1074,32:PRINT: INPUT"

DATA FILE NAME";F*:PR I NT:PR I NT"PO

SITION TAPE AND PRESS E2B5E ";X2*:

PRINTS>256, "PRESS < HTO3S> WHEN REA

DY. "

IFINKEY*< >CHR*(13)THEN770ELSERETU

RN

Program 2: Tl Version

10 REM VMDP TI VERSION

40 DIM Rl*<60) ,Y* <3)

4 1 YY*="CODRHIHOMUMY11

42 FOR 1=0 TO 5

43 READ Y*(I)

44 NEXT I

45 DATA COMEDY,DRAMA,HISTORY,HORROR,M

USICAL,MYSTERY

50 CC*="DA DT DS PA PT fiD DE SM ST SN

LO SA "

52 CALL CLEAR

54 PRINT TAB<6) -, "VIDEOTAPE MOVIE": TAB

(6);"DATABASE SYSTEM": : :"DISPLAY

<DA> ALL":TAB<10);"<DT> TITLES"

56 PRINT TAB(10);"<DS> SEARCH,DISPLAY

"I :"PRINTER <PA> ALL":TAB(1O);"<

PT> TITLES"

60 PRINT :"CHG DATA <AD> ADD

C3 SPACESJ":TAB(10);"<DE> DELETE":

TAB(10);"<SM> SORT BY MOVIE"

62 PRINT TAB<10)}"<ST> SORT BY TYPE":

TAB<10):"<SN> SORT BY TAPE #": :"D

230 COMPUTI! MoyWB3

";TYS:PRINT:RETURN 
360 PRINT~4Bl,M(N )EXT PAGE ( L >AST PAG 

E (M>ENU";:RETURN 
370 
3BO Pi·,.:u;a., Ruli'.':1a:.1 
390 
400 SS=STRINGS(4,32),FORIO=ITOIR,GOSU 

BI20:GOSUBI40:PRINT*-2,STRING$(3, 
13);"TITLE: ";LEFTS(RS,2B);S'ti"YE 
AR: ";MIDS(RS,29,4) iSS; "TYPE: ";T 
YS;PRINT*-2,CHRS(13);"STARRING : 
;A1S;SS;A2S;SS;A3S:PRINT*-2,"DIRE 
CTOR: "jDIS 

410 PRINT*-2,CHRS(13)j"TAPE; ";TNS;SS 
; "COUNTER : " ;CNS:PRINT*-2,"SPEED: 

";SPS;"P";SS;"VIEW TIME; ";VTS;S 
S;"TIME REM: ";VRS:PRINT.-2,"RECO 
RDED: ";DTS;SS;"CHANNEL: ";CHS;SS 
; "COLOR: ";CLS;SS;"COMMERCIALS: " 
;CMS:IFIO/5=INT(IO/5)THENPRINT. -2 
, STRINGS (10,13) 

420 NEXT:RETURN 
430 PRINT.-2,STRING$(2,13);TA8CIO)"TI 

TLE";TAB(34)"VEAR";TAB(4S)"TVPE"; 
CHRS(13),FORIO=ITOIR.GOSUBI20:PRI 
NT. -2, LEFTS(RS,28);TABC34)MIDSCRS 
,29,4);TAB(44)TYS : NEXT:RETURN 

440 
450 AI!E/ DI •• i4'~ RitI .... :Ia:.' 
460 
470 X S=" AND i!1I':iiil;, CASE) " : GOSUBS30: Rs 

=STRINGS(127,32):RP=1:QS="TITLE"+ 
STRINGS(27,32):L=28:GOSUB540:S~S+ 

32,QS="YEAR",L=4 , GOSUB540:QS="DIR 
ECTOR":L=16:GOSUB540:FORI=IT03 , Q$ 
="ACToR #"+RIGHTS(STRSCI),I):GOSU 
B540:NEXT,FORW=IT0250,NEXT 

480 XS="CASE ONLY) ":GOSUB530:Q$ = "TYPE 
(CO,DR,HI,HO,MU,MY)":L=2:GOSUB54 

O,QS="TAPE *":L=2,GOSUB540:QS="CO 
UNTER START":L=4:GOSUB540:QS="COU 
NTER END ",GOSUB540:MIDS(RS,RP, I 
)="/":RP=110 

490 QS="SPEED (S,L,E)":L=1:GOSUB540:Q 
S="VIEW TIME (H:MM)",L-4:GOSUB540 
:QS="TIME REM (H,MM)":L=4,GOSUB5 
40:MIDS(RS,111,7)=MIDSCRS,111,1)+ 
M I DS (RS, 113,3) +M I DS (RS, 117,2) +" / " 
,RP=IIB 

500 QS="DATE RECORDED (MM-DD-YY) 
(B SPACES}":L=8,GOSUB540,S=S+32,M 
IDS (RS, 120,4) =M I DS (RS, 121,2) +M I DS 
(RS,124,2):RP=124:QS="CHANNEL":L= 
2,GOSUB540:QS="COLOR (Y OR N)",L = 
I,GOSUB540,QS="COMMERCIALS (N OR 
E,F,M,A)":L=I:GOSUB540 

510 IFIR=OTHENII=I,GOT0520ELSEFORII=1 
TOIR:IFLEFTS(RSCll) ,28) ( LEFTS(RS, 
28)THENNEXTELSEFORI2=IR TOil STEP 
- 1:RS(12+1)=RS(12):NEXT 

520 RS(II)=RS:IR=IR+I:RETURN 
530 CLS:PRINTG>ll, "[ill]!: j·gIlMu·'.:":POKEI07 

0,32:PRINT:PRINT"CANSWER IN UPPER 
"i XS : S =64:RETURN 

540 S=S+32:Q=LEN(QS):PRINTG>S,Q$;"?":P 
RINTQ)S+Q+L+3,CHRS(127):PRINTQ)S+Q+ 
2,"";:LINEINPUTAS:MIDS(RS,RP,L)=A 
S:RP=RP+L 

550 PRINTG>S+Q+L+2,STRINGS(32,32):RETU 
RN 

560 XI S=" m#l.*'~": X2S= "DELETE" : GOSue 19 
O:IFIO > IR THENRETURNELSEPRINT~192 
,"DELETING RECORD •.. ":FORI=IO TOI 
R-I:RS(I)=R$(I+I),NEXT:IR=IR-I,RE 
TURN 
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570 
580 S[ffii] Ru' .... '4.' 
590 
600 IFcs="SM "THENC = lELsEIFCS = "ST "TH 

ENC=2ELSEIFC$="SN "THENC=3 
610 CLS,PRINT~70," ... SORTING RECORDS . 

.. ":N= IR 
620 N=INT(N/2):IFN = OTHENRETURNELSEI3= 

IR-N:12=1 
630 11=I2:0NC GOT0640,660,680 
64014=Il+N:IFLEFTS(RS(Il),28»LEFT$( 

RS(I4),28)THENTS=RS(ll}:RS(Il}=RS 
( 14) : RS C 14} =TS: 11 = I I-N: I F 11 >= 1 THE 
N640 

650 12=12+1:IFI2 > 13 THEN620ELSE630 
660 14= 11 +N: I FM I DS (RS ( I 1 ) ,97,2) +LEFT$ 

(Rs ( 11) ,28) >M I DS (RS ( 14) ,97,2) +LEF 
Ts (RS (14) ,28) THENTS=RS (I I) : RS (II) 
=RS ( 14) : Rs ( 14) =TS: I 1 = I 1 -N s I F I 1 >= 1 
THEN660 

670 GOT0650 
680 14=Il+N: IFMIDs(RS(Il) ,99,6) >MIDSC 

RS(14),99,6)THENTS=RS(ll):RS(Il)= 
Rs ( 14) ,RS ( 14) =Ts: II = I I-N: I F II >= I T 
HEN680 

690 GOT0650 
700 
71 0 L[ffi]}!/S~ Rulil.II:Pi., 
720 
730 XIS="[!IffiE",X2S="ON THE CASSETTE R 

ECORDER.",GOSUB760:PRINT,PR!NT"LO 
AD I NG "; FS; " .. . " : I R= 1: OPEN" I " , - 1 , 
F$ 

740 IFEOF(-I)THENIR=IR - I,CLOSE* - I:RET 
URNELSEINPUT.-l,RS(IR):IR=IR+l : GO 
T0740 

750 Xl $="~" : X2S=" ANDI·j#iMII·'.: ON THE 
CASSETTE RECORDER.",GOSUB760,PRIN 
T:PRINT"SAVING ";FS;" ... ":OPEN"O" 
,-I,FS:FORI=lTOIR:PRINT. ~l,R$(I): 

NEXT,CLOSE* -I ,RETURN 
760 CLs:PRINT@41,XlS;" ~ [iI]!I]!":POK 

EI069,32:POKEI074,32:PRINT:INPUT" 
DATA FILE NAME";FS:PRINT:PRINT"PO 
SITION TAPE AND PRESS ~ ";X2S: 
PRINTG>256, "PRESS ( OC~> WHEN REA 
DY." 

770 IFINKEYS (>CHRS(1 3)THEN770ELSERETU 
RN 

Program 2: Tf Version 

10 REM VMDP TI VERSION 
40 DIM RI$(60),V$ (5) 
41 YY$="CODRHIHOMUMV" 
42 FOR 1=0 TO 5 
43 READ Y$(I) 
44 NEXT I 
45 DATA COMEDY,DRAHA,HISTORY,HORROR,M 

USIC AL,MYSTERY 
50 CC$="DA DT OS PA PT AD DE SM ST SN 

LO SA " 
52 CALL CLEAR 
5 4 PRINT TAB(6);"VIOEOTAPE MOVI E ",TAB 

(6);"OATABASE SYSTEM": : "DISPLAY 
( DA > ALL":TAB(lO);" ( DT > TITLES" 

56 PRINT TAB(10);" ( DS > SEARCH,DISPLAY 
": :"PRINTER ( PA > ALL":TAB(lO);" ( 
PT > TITLES" 

60 PRINT :"CHG DATA ( AD > ADD 
(3 SPACES}":TAB(IO);" < DE > DELETE": 
TAB(10); " ( SM > SORT BY MOVIE" 

62 PRINT TAB(IO);" ( ST > SORT BV TYPE": 
TAB(10);" ( SN > SORT BY TAPE .": :"0 



Notes On TI-99/4A Version C Reqena

An effort was made to keep the translation

as close to the author's version as possible.

The VMDP record format is the same and

the variables used in the program are the

same as in the TRS-80 CC version. The line

numbers with the explanation are the same

in most cases; sometimes lines were added

in the TI version because TI BASIC does not

allow multi-statement lines.

The TI printed screen is 28 columns wide

and 24 lines long. The TI does not have PRINT

AT capabilities, so while you are adding a

record the screen will scroll, rather than using

separate screens.

The cassette file processing procedure is

similar to the TRS-80. Line 734 OPENs file

device #1, "CS1" or cassette 1. INPUT is

used to read in previously saved data. IN

TERNAL format is used rather than DISPLAY

format for more efficiency in this application.

Each record is a FIXED length of 127. The TI

cassette tape device will use record lengths

of 64, 128, or 192 positions in FIXED record

type, so we need to specify FIXED 128.

Line 752 OPENs file device #2 to save

data in the same format required to read in

data.

This program does not check your

INPUT as you are adding a record to make

sure your answers are logical. Follow the

instructions listed in the TRS-80 version for

each item entered.

Cassette file processing does not have

an EOF function to signal the last data record

(disk file processing does). To signal the last

record, this program will read the record,

then check to see if the first three characters

are "ZZZ". Therefore, just before you choose

the option to save your data, enter a title of

ZZZ (or ZZZZ, etc.). You may press ENTER

on each of the remaining INPUT prompts.

Since you may have nearly any type of

printer connected to your TI, you will be

asked to enter your printer configuration

when you choose the printing options. Be

sure to use the quotation marks. For example,

if you have a TI 825 printer, your printer

configuration will be:

"RS232.BA = 600"

For a teletype, the configuration may be:

"RS232.TW.BA = 110"

This program illustrates the power of

string manipulation. The data is saved as

one long string of characters (127 long), then

certain segments are examined for the sort

routines or the displays. SEG$ is a function

that will return a specific SEGment of a string

variable. For example, R$ is the data record.

SEG$(R$,1,28) is the segment of R$ starting

with the first character and taking 28 charac

ters - the title. SEGS(R$,97,2) is the segment

of R$ starting with the 97th character and

taking two characters (the TYpe of movie).

String variables need to be combined with &,

not +.

ATAFILE <LO> LOAD":TAB(1O);"<Sfi> S

AVE"

64 PRINT :TAB(10);"<DU> QUIT PROGRAM"

5, 4)

SP*=SEG*(R*,110,1)

VT*=SEG*(R*, 111, 1)8,

2 2)

&SEG*(RS,11

70

80

82

84

85

86

88

S9

120

122

124

125

126

130

14O

141

142

143

144

145

INPUT C*

C*=SEG*(Ct,1,2)

IF C*="QU" THEN 800

P=P0S(CC*,C*, 1 >

IF P=0 THEN 52

P=INT <P/3) +1

DN P GOSUB 240,290,340,400,430,450

,560,6OO,600,600,730,750

GOTO 52

R*=R1*(I0>

TY4=SEG*(RS,97,2>

P=POS(YY*,TY*,I)

P=INT(P/2)

TY*=Y*(P)

RETURN

Al$=SEG$<R«,49,16)

A2*=SEG*(R*,65,16)

A3«=SEG$(R$,81,16)

16)DI$=SE6$<R*,33

=SEG4(R*,99 >

=SE6t(R$, 1 0 1 , 4 >&"-'■ &SEG* ( R* , 10

152

154

155

156

158

160

162

164

165

166

167

168

170

171

172

173

174

175

176

177

VR* = SEG* <R*, 114, 1 )

IF VR*="E" THEN 158

VR*=VRS&":"&SEG*(R*

GOTO 160

VR»="EOT"

DT*= SE6$(R$, 118,2>&

O, 2>3<"-"&SEG* (R*« 122, 2)

CH*=SEG*(R*,124,2)

CL*=5EG*(R«,126,1)

IF CL$=1>N" THEN 168

CL*="YES"

GOTO 170

CL*="NO"

CM*=SEG*(R*,127,1)

IF CM*< ^"N'1 THEN 174

177

115,2)

GOTO 185

IF CM*<>"E" THEN

CM*="EDITTED"

GOTO 185

IF CM4O-F" THEN 180
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Notes On TI-99/4A Version C Regeno 

An effort was made to keep the translation 
as close to the author's version as possible. 
The VMDP record format is the same and 
the variables used in the program are the 
same as in the TRS-80 CC version. The line 
numbers with the explanation are the same 
in most cases; sometimes lines were added 
in the TI version because TI BASIC does not 
allow multi-statement lines . 

The TI printed screen is 28 columns wide 
and 24 lines long. The TI does not have PRINT 
AT capabilities, so while you are adding a 
record the screen will scroll, rather than using 
separate screens. 

The cassette file processing procedure is 
similar to the TRS-80. Line 734 OPENs file 
device #1, "CS1" or cassette 1. INPUT is 
used to read in previously saved data . IN
TERNAL format is used rather than DISPLAY 
format for more efficiency in this application. 
Each record is a FIXED length of 127. The TI 
cassette tape device wil1 use record lengths 
of 64, 128, or 192 positions in FIXED record 
type, so we need to specify FIXED 128. 

Line 752 OPENs file device #2 to save 
data in the same format required to read in 
data. 

This program does not check your 
INPUT as you are adding a record to make 
sure your answers are logical. Fol1ow the 
instructions lis ted in the TRS-80 version for 
each item entered. 

Cassette file processing does not have 

ATAFILE < LO > LOAD":TAB(lO);" ( SA > 5 
AVE" 

64 PRINT :TAB(lO);" ( OU > QUIT PROGRAM" 

70 INPUT CS 
80 CS=SEGS(CS,1,2} 
82 IF C$="QU" THEN 800 
84 P=POS(CC$,CS, 1) 
85 IF p=o THEN 52 
86 P=INT(P/3)+1 
88 ON P Gosue 240,290,340,400,430,450 

,560,600,600,600,730,750 
89 GOTO 52 
120 R$=Rl$(IO) 
122 TYS =SEGS(RS,97,2} 
124 P=POS(YYS,TYS , I) 
125 P=INT(P/2) 
126 TY$=Y$(P> 
130 RETURN 
140 AlS=SEGS(RS ,4 9,16) 
141 A2S=SEGS(RS,65,16) 
142 A3S=SEqS(RS,81,16) 
143 DIS=SEG$ (RS, 33,16) 
144 TNS=SEGS(RS,99,2) 
145 CNS=S EG$(RS,101,4)&"-"&SEGS(RS,10 

an EOF function to signal the last data record 
(disk file processing does). To signal the last 
record, this program will read the record, 
then check to see if the first three characters 
are "ZZZ". Therefore, just before you choose 
the option to save your data, enter a title of 
ZZZ (or ZZZZ, e tc.). You may press ENTER 
on each of the remaining INPUT prompts. 

Since you may have nearly any type of 
printer connected to your TI, you will be 
asked to enter your printer configuration 
when you choose the printing options. Be 
sure to use the quotation marks. For example, 
if you have a TI 825 printer, your printer 
configuration will be: 

"RS232. BA = 600" 

For a teletype, the configuration may be: 
"RS232.TW.BA :110" 

This program illustrates the power of 
string manipulation. The data is saved as 
one long string of characters (127 long), then 
certain segments are examined for the sort 
routines or the displays. SEG$ is a function 
that will return a specific SEGment of a string 
variable. For example, R$ is the data record . 
SEG$(R$, 1,28) is the segment of R$ starting 
with the first character and taking 28 charac
ters - the title. SEG$(R$,97,2) is the segment 
of R$ starting with the 97th character and 
taking two characters (the TYpe of movie). 
String variables need to be combined with &, 
not +. 

5,4) 
150 SP$=SEG$ (R'S, 110, 1) 

151 VTS=SEG$ (R$, 111,1) &": "&SEGt tR's, 11 
2,2) 

152 VRS=SEG$ (R$, 114, 1 ) 
154 IF VRS="E" THEN 158 
155 VRS=VRS&":"&SEG$(RS,115,2) 
156 GOTO 160 
158 VR$="EOT" 
160 DT$=SEG$(R$, 118,2}8.:"-"&SEGS(RS, 12 

O,2)&"- "&SEGS(RS,122,2) 
162 CHS=SEG$(R$, 124,2) 
164 CL$=SEG$ (RS, 126, I) 
165 IF CL$="N" THEN 168 
166 CLS = "YE5" 
167 GOTO 170 
168 CL$="NO" 
170 CM$=SEGS (RS, 127, 1 ) 
171 IF CM$ () "N" THEN 174 
172 CMS="NONE" 
173 GOTO 185 
1 7 4 IF CM$ C> "E" THEN 177 
175 CM$="EDITTED" 
176 GOTO 185 
177 IF CMS< > "F" THEN 180 
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178

179

180

181

182

183

185

190

192

200

201

203

204

205

207

208

209

210

212

240

25O

252

254

255

256

258

60

265

270

271

272

273

274

275

276

277

278

280

290

291

292

294

300

301

302

303

304

305

306

310

320

321

322

:"TITLE TO

12

CM*="FEW

GOTO 185

IF CM*<> " M " THEN 18:

CM*="MANY"

GOTO 185

CM*="ALL"

RETURN

CALL CLEAR

PRINT XI*;" RECORDS

";X2*: :

INPUT T*

T* =SEG* <T*&"C28 SPACES} " , 1 ,21

FOR 10=1 TO I.

IF T*=SEG*<R1*<IO),1,28)THEN

NEXT 10

PRINT : :"** NO SUCH RECORD * * "

PRINT :"PRESS <ENTER>";

CALL KEY <0,K,S)

IF KO13 THEN 209

RETURN

10=1

GOSUB 120

CALL CLEAR

GOSUB 140

GOSUB 350

PRINT "STARRING: ";A1*:TAB(11);A2

*:TAB(11);A3*: :"DIRECTOR: ";DI4

PRINT :"TAPE: ";TN*;" <";CN$;">":

"SPEED: ";SP$;"P":"VIEW TIME: ";V

T*:"TIME REM: ";VR*

PRINT :"RECORDED: ";DT*:"CHANNEL:

";CH*:"COLOR: ";CL*:"COMMERCIALS

: ";CM*

GOSUB 360

CALL KEY<O,K1,S1)

IF Kl=77 THEN 365

K= K1

IF CK<>76)*(KO7B) + <K = 78)*<I0=IR)

-t-(K=76)*(I0=l)THEN 270

THEN 77

THEN 250

IF KO7B

10=10+1

GOTO 250

IF KO76

10=10-1

GOTO 250

IP=O

MP=INT ( IR/5)

IF IR/5OlNT<IR/5> THEN

MP=MP-1

CALL CLEAR

FOR IL=1 TO 5

I0=IP*5+IL

IF IO>IR THEN

GOSUB 120

GOSUB 350

NEXT IL

GOSUB 360

CALL KEY(O,K1

IF Kl=77 THEN

K=K1

IF CK<>76)*(K

300

310

S1)

365

78) + £K=7S)* <IP = MP>

!0

325

326

327

328

329

330

340

341

342

344

350

THEN 328

THEN 300

IF KO78

IP=IP+1

GOTO 300

IF KO76

IP=IP-1

GOTO 300

X 1*="SEARCH"

X2*="SEARCH FOR"

GOSUB 190

IF IO>IR THEN 365 ELSE 250

PRINT "TI: " :SEGS(R*, 1,28> :
954);TAB<14);"TYPE:

;TYS: :

355 RETURN

360 PRINT :"<N>EXT PAGE"s"<L>AST PAGE

" : "<M>ENU11 ;

365 RETURN

390 CALL CLEAR

392 PRINT " ** PRINTER ROUTINE **

YEAR

";SEG*CR*,

232 COMPUTE! Moy1983

394

395

397

399

400

402

403

404

405

406

407

410

412

414

416

420

421

422

430

431

432

433

434

435

436

4 37

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

4 70

471

472

473

474

475

476

477

478

479

PRINT "ENTER

GURATION:": :

INPUT PI*

OPEN #3:P1*

RETURN

GOSUB 390

S*="C4 SPACES*

FOR 10=1 TO IR

GOSUB 120

GOSUB 140

PRINT #3: : :

1,28);S*;

*;"TYPE:

PRINT #3:

*;S*;A3*:

PRINT #3:

ER: "

YOUR PRINTER":"CONFI

: : :"TITLE: ";SEG*(R*,

YEAR: ";SEG*(R*,29J4);S

;TY*

:"STARRING: ";A1*;S*;A2

DIRECTOR: ";DI *

: "TAPE: ";TN*;S*;"COUNT

"SPEED: ";SP*;"P";S«;"V

IEW TIME:" ; VT*;S*; "TIME REM: ";VRt

PRINT #3:"RECORDED: ";DT*;S*;"CHA

NNEL: ";CH*;S*;"COLOR: ";CL*;S*;"

COMMERCIALS: ";CM*

IF ID/5OINT < 10/5) THEN 420

PRINT #3: ::::::::::

NEXT 10

CLOSE #3

RETURN

GOSUB 39O

PRINT #3: : :TAB(10);"TITLE";TAB(

34) ; "YEAR" ;TAB <4 5) ; "TYPE" : :

FOR 10=1 TO IR

GOSUB 120

PRINT #3:SEG*(R4,1,28);TAB(34);SE

G*(R*,29,4);TAB(44);TY*

NEXT 10

CLOSE #3

RETURN

X 4 = " "

GOSUB 530

RP=1

Q*="TITLE"&"£23 SPACES}"

L = 28

GOSUB 540

D*="YEAR"

L = 4

GDSUB 540

Q*="DIRECTOR"

L=16

GOSUB 54O

FOR 1=1 TO 3

D*=" ACTOR tt"!<STR* ( I )

GOSUB 540

NEXT I

PRINT

Q*="TYPE<CO,DR,HI.HO.MU,MY)"

L = 2

GOSUB 540

Q*="TAPE tt"

L = 2

GOSUB 540

Q*="COUNTER START"

L = 4

GOSUB 540

Q*="COUNTER END

GOSUB 540

RP=110

178 CHS="FEw" 
179 GO TO 185 
180 IF CHS < > "H" THEN 18 3 
181 CHS="MANY" 
182 GOTO 185 
183 CH$="ALL" 
185 RETURN 
190 CALL CLEAR 
192 PRINT X1S;" RECORDS": :"TITLE TO 

";X2$: 
200 INPUT T$ 
201 TS=SEGS(TS&"{ 28 SPACES}",1,28) 
203 FOR 10=1 TO II . 
204 IF TS=SEG$(Rl$(IO},1,28)THEN 212 
205 NEXT 10 
207 PR I NT : :" * * NO SUCH RECORD * *" 
208 PRINT :"PRESS ( ENTER > "; 
209 CALL KEY(O,K,S) 
210 IF K< > 13 THEN 209 
212 RETURN 
240 10 = 1 
2 50 GOSUB 12 0 
252 CALL CLEAR 
254 GOSUB 140 
255 GOSUB 350 
256 PRINT "STARRING: ";AI$:TAB(II);A2 

$:TAB(11);A 3$ : :"DIRECTOR: ";DIS 
258 PRINT :"TAPE: ";TNS;" ( ";CN$;" > ": 

"SPEED: ";SP";"P":"VIEW TIHE: ";V 
TS:"TIME REM: ";VRS 

260 PRINT : "RECORDED: " ;DT$:"CHANNEL: 
";CH'S: "COLOR: ";CL$: "COMMERCIALS 

"; CM$ 
265 GOSUB 360 
270 CALL KEY(O,Kl,Sl) 
271 IF K1=77 THEN 365 
272 K=Kl 
273 IF (K C >76)*(KC >78)+(K=78)*(10=IR) 

+(K=76)'(IO=1)THEN 27 0 
274 IF KC>78 THEN 277 
275 10=10+1 
276 GOTO 250 
277 IF KC >76 THEN 250 
278 10=10-1 
280 GOTO 250 
290 IP=O 
291 HP=INT(IR /5 ) 
292 IF IR /5 <> INTCIR/5)THEN 300 
294 HP=HP-l 
300 CAL L CLEAR 
30 1 FOR IL = 1 TO 5 
302 
303 
304 
3 05 
3 06 
3 1 0 
3 20 
32 1 
322 
323 

325 
326 
327 
328 
3 29 
330 
3 4 0 
3 41 
342 
344 
350 

IO = IPa5+IL 
IF IO } IR THEN 3 10 
GOSUB 120 
GOSUe 350 
NEXT IL 
GOSUB 3 60 
CALL KEY(O , Kl,Sl) 
IF Kl =77 THEN 36 5 
K=Kl 
IF (K ( >76) a (K ( >78) + (K=7 8) a (IP=MP) 
+(K=76)a(IP=0)THEN 320 
IF KC> 78 THEN 32 8 
IP=IP+l 
GOTO 300 
IF K< >76 THEN 3 00 
IP=IP-I 
GOTO 300 
Xl$="SEARCH" 
X2$="SEARCH FOR" 
GOSUB 19 0 
IF 10 > IR THEN 36 5 ELSE 250 
PRINT "T!: ";SEG$(RS, 1,28): "YEAR: 

";SEGS(RS,29,4) ;TAB(14); "TYPE: " 
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i TY $: 
3 55 RETURN 
3 60 PRINT : '' ( N) EXT PAGE":" CL >AST PAGE 

":" ( M>ENU"; 
365 
390 
392 

RETURN 
CALL CLEAR 
PRINT .. aa PRINTER ROUTINE a* 

394 PRINT "ENTER YOUR PRINTER":"CDNFI 
GURATION:": 

395 INPUT Pl$ 
397 OPEN #3:Pl$ 
399 RETURN 
400 GOSUB 390 
402 SS="{4 SPACES)" 
403 FOR 10=1 TO IR 
404 GOSUB 120 
405 GOSUB 140 
406 PRINT *3: : "TITLE: ";SEGS(RS, 

1,28) iSS; "YEAR: ";SEGS(RS, 2 9,4);S 
$;"TYPE: " ;TYS 

4 0 7 PRINT *3: : "STARRING: ";A1$;S$;A2 
S;SS;A3$:"DIRECTOR: ";01$ 

410 PRINT #3: :"TAPE: ";TN$;SS;"COUNT 
ER: ";CNS: "SPEE;D: ";SPS; "P";SS; "V 
lEW TIHE:";VTSjSSj "TIME REM: ";VR<I; 

412 PRINT #3: "kECORDED: ";DTS;S$;"CHA 
NNEL: ";CHS;SS;"COLOR: ";CLS;SS;" 
COMMERC I ALS: "; CMS 

414 IF IO / 5 C> INT(10 /5 )THEN 420 
416 PRINT #3: 
420 NEXT 10 
421 CLOSE #3 
422 RETURN 
430 GOSUB 390 
431 PRINT #3: :TAB(1 0) ;"TITLE";TAB( 

34); "YEAR"; TAB (45); "TYPE": 
4 32 FOR 10=1 TO IR 
4 33 GOSUB 120 
4 3 4 PRINT #3:SEG$ (RS,1,28);TAB (3 4);SE 

GS(RS,29,4);TA8(44);TYS 
435 NEXT 10 
4 36 CLOSE #3 
4 37 RETURN 
450 X$="" 
451 GOSue 5 30 
452 RP = l 
453 QS="TITLE" &" ( 23 SPACES}" 
454 L=2B 
4 55 GOSUB 540 
4 56 Q$="YEAR" 
457 L= 4 
458 GOSUB 540 
459 QS = "DIRECTOR" 
460 L= 16 
461 GOsue 540 
462 FOR 1 = 1 TO 3 
4 63 Q$="ACTOR M" LS TRS ( I > 
4 6 4 GOsue 54 0 
465 NE XT I 
466 PRINT 
467 Q$ = "TYPE (CO ~DR~HI,HO,MU,M Y )" 

468 L=2 
4 69 GOSUB 54 0 
4 70 OS = "TAPE Mil 
4 71 L =2 
47 2 GOSue 54 0 
4 73 Q$="COUNTER START" 
474 L=4 
475 GOSUB 54 0 
476 Q$ = "COUNTER END 
477 GOSUB 540 
478 R$=R$~" I " 

479 RP = 110 



4B0

481

482

483

4S4

485

486

4S7

488

49O

492

494

496

498

500

502

503

504

505

506

507

508

509

510

51 1

512

513

514

515

516

517

518

520

521

599

525

526

529

530

532

533

534

540

541

542

543

544

546

548

549

550

551

552

554

560

561

562

563

565

567

568

569

570

572

600

601

602

603

604

605

Q*=MSPEED <S,L,E)"

L=l

GOSUB 540

Q*="VIEU TIME (H:MM)"

L = 4

GOSLJB 540

Q*="TIME REM (H:MM)"

L = 4

GDSUB 540

R*=SEG* <R*,1,110)&SEG* (R*, 111, 1 )&

SEGS<RS,il3,3)&SEG*(R*,li7,2)&"/"

RP=1 18

Q*="DATE RECORDED (MM-DD-YY)

{4 SPACES3C8 SPACES{,J"

L =8

GDSUB 540

R*=5EG*(R*» 1, 119)&SEG4(R*, 121 ,2)&

SEG*(R*,124,2)

RP=124

Q*="CHANNEL"

L = 2

GDSUB 540

Q*="C0L0R <Y OR N)"

L=l

GDSUB 540

Q*="COMMERCIALS (N OR E,F,M,A) "

L=l

GOSUB 540

IF IR< >0 THEN 515

I 1 = 1

GOTO 525

FOR I 1 = 1 TO IR

IF SEG*(R1*(I1>,1,28)>=SEG*(R*,1,

2B)THEN 520

NEXT II

GDTO 525

FOR I2=IR TD II STEP -1

Rl* C12+1 )=R1* < 12)

NEXT 12

Rl*<I 1 )= R*

IR=IR+1

RETURN

CALL CLEAR

PRINT "£4 SPACES}** ADD RECORD *t

606 IF C*O"SN" THEN 610

607 C=3

610 CALL CLEAR

611 PRINT ". SORTING RECORDS

RETURN

PRINT Q*;

INPUT A*

IF LEN(A*X=L THEN

A*=SE6* (flt,l,L)

GOTO 550

FOR II=LEN(At)+l TO L

A*=A*&" "

NEXT II

R*=R*&A*

RP=RP+L

PRINT

RETURN

Xlt="DELETE"

46

GOSUB 190

IF IO>IR THEN 572

PRINT :"DELETING RECORD

FOR 1=10 TO IR-1

Rl* ( X)=R1* < 1 + 1 >

NEXT I

IR=IR-1

RETURN

IF C*<>"SM" THEN 603

C=l

GOTO 610

IF C*OnST" THEN 606

C = 2

GOTO 610

613 N=IR

620 N=INT(N/2)

622 IF N=0 THEN 699

624 I3=IR-N

626 12=1

630 11=12

632 ON C GOTO 640,658,680

640 I4=I1+N

641 IF SEG* (Rl* < I 1 ) , 1 , 2BX=SEG* (Rl* ( I

4> , 1 ,28)THEN 650

642 T* = R1* <I 1)

643 Rl*(I 1)=R1* C14)

644 Rl* ( 14)=T*

645 I1=I1-N

646 IF I 1>= 1 THEN 640

650 12=12+1

655 IF I2>13 THEN 620 ELSE 630

658 I4=I1+N

659 S1*=SEG*<R1*(I1> ,97,2)S<SEG*(R1*<I

1 ) , 1,28)

660 52* =SEG*<R1*<I4),97,2)&SEG*<R1*U

4),1,28)

661 IF S1*<=S2* THEN 650

663 T*=R1* <II)

664 Rl* (I 1>=R1* <I4>

665 R1*(I4)=T*

666 I1=I1-N

667 IF I1>=1 THEN 658 ELSE 650

680 I4=I1+N

68 1 IF SEG*<Rl*<Il>,99,6X=SEG*(Rl*a

4>,99,6)THEN 650

682 T*=R1*(ID

6S3 Rl*(I 1 >=R1*(14)

684 Rl*(14)=T*

685 I1=I1-N

687 IF I 1 >=1 THEN 680 ELSE 650

699 RETURN

730 X1*="LOAD"

732 GOSUB 760

734 OPEN #1:"CS1",INPUT ,INTERNAL,FIX

ED 128

736 IR=O

738 IR=IR+1

740 INPUT #1 :Rl* (IR)

742 IF SEG*<R1*(IR),1.3X>"ZZ2" THEN

738

746 IR=IR-1

747 CLOSE #1

748 RETURN

750 X 1*="SAVE"

751 GOSUB 760

752 OPEN #2:"CS1",OUTPUT,INTERNAL,FIX

ED 128

754 FOR 1=1 TO IR

755 PRINT #2:Rl*(I)

756 NEXT I

757 CLOSE #2

758 RETURN

760 CALL CLEAR

762 PRINT "{4 SPACES!** "; X1 $; " DATA

FILE **" : : -. :

764 RETURN

790 B*=""

792 FOR B=l TO Bl

794 B*=B*&" "

796 NEXT B

79G RETURN

800 CALL CLEAR

aio end ©
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48 0 Qs ="SPEED (S,L,E) " 
48 1 L=I 
482 GO S UB 5 4 0 
48 3 QS=" V IEW TIHE ( H:HM )" 
484 L= 4 
485 GoSUB S 4 0 
486 O$="TIME REM (H ,MM )" 
48 7 L =4 
4 8 8 Go S UB 54 0 
490 RS = SEGs (R$~ 1,11 0 ) 8cSEG$ (R$, 111,1) & 

SEGS (R $,113, 3)&SEGS(R$,11 7,2 )&" / " 
4 92 RP = 118 
494 o$ =" OAT E RECORDED ( MM - DO -VV ) 

{ 4 SPACES}{ B SPACES{,}" 
496 L=8 
498 GoSUB S4 0 
500 R$=5EGS(R$,1,119) &5EGS( RS,121, 2)& 

SEGs (RS, 124,2) 
502 RP=124 
503 O"="CHANNEL" 
504 L= 2 
505 GoSU8 540 
506 O"="CoLoR (V OR N)" 
507 L=I 
508 GoSU8 54 0 
509 QS= "C OHHERCIAL S ( N OR E,F , H,A)" 
510 L= I 
5 11 GoSU 8 540 
51 2 IF IR <)O THEN 51 5 
513 11=1 
514 GOTO 525 
51 5 FOR 11 = 1 TO IR 
516 IF SEGS (R lS (11),1,28) >=SEGS (R S , 1, 

28)THEN 520 
517 NE XT II 
518 GoTo 525 
520 FOR 12 = IR TO 11 STEP -1 
52 1 R lS ( 1 2+1)=R l S( 1 2) 
522 NE XT 1 2 
525 RlS(ll) =R$ 
526 IR =IR+l 
529 RETURN 
530 CALL CLEAR 
S32 PRINT " { 4 SPACES } ** ADD RECOR D ** 

" : 
533 RS="" 
53 4 RETURN 
540 PRINT 0$; 
5 41 INPUT A$ 
5 42 IF LEN(AS) < =L THEN 5 4 6 
5 4 3 AS=SEGS (AS ,1 ,L) 
5 44 GOTO 550 
5 46 FOR II = LEN(A~)+1 TO L 
S48 A$=A$&" 
5 49 NE XT I I 
550 R$=R$&A$ 
551 RP=RP+L 
552 PRINT 
55 4 RETURN 
560 XlS= "OELE TE" 
56 1 X 2 $ ~ " DE LET E" 
562 GoSUB 190 
563 IF IO > IR THEN 572 
565 PRI NT , "DELETIN G RECORD 
567 FOR 1 = 10 TO I R- I 
568 RlS (I)=R lS (I+l) 
569 NEXT I 
570 IR=IR - I 
572 RETURN 
600 IF CS < > "S H" THEN 603 
60 1 C=I 
602 GoT o 610 
603 IF CS <> "ST" THE N 606 
604 C=2 
605 GoTo 610 

6 0 6 IF C., C) "SN" THEN 610 
6 07 C= 3 
6 10 CALL CLEAR 
611 PRINT S ORTING RECORDS 

61 3 N=IR 
6 20 N=INT ( N/2) 
6 22 IF N= O THEN 699 
624 I 3 =IR - N 
626 12=1 
630 11=12 
6 32 ON C GoTo 640,658,680 
640 I4=II+N 
641 IF SEGS (Rl S (11),1,28) < =SEGS (RlS ( I 

4), 1,28)THEN 65 0 
642 T$=RI$(II) 
643 RI$(II)=RI$ ( 14) 
644 R1S(14)=T$ 
645 11=II-N 
646 IF 11 >=1 THEN 640 
650 12=12+1 
655 IF 12 ) 13 THEN 620 ELSE 6 30 
658 14=II+N 
659 SI$=SEG$(RI$ ( II),97,2)~SEG$(RI$(1 

1 ) ,1,28) 
660 S2S=SEGS(RlS(14),97,2)8cSEGS(RlS(I 

4),1, 2 8) 
661 IF 51s < =52$ THEN 650 
663 TS= R 1S ( Il) 
664 Rl$(ll) = RlS(14) 
665 R I$ (14) =T$ 
666 II = II - N 
667 IF 11 ) = 1 THEN 658 ELSE 650 
680 I4 = ll +N 
681 IF SEGS(RlS(ll),99,6) < =SEG$(R l s<1 

4 ) ,99,6)THEN 650 
682 TS=R1S(l l) 
68 3 RlS ( Il)=RlS(I4) 
68 4 RlS(I4) = TS 
685 Il=II-N 
687 IF 11 ) =1 THEN 680 ELSE 650 
699 RETURN 
730 XI$ = " L oAD" 
732 GoSU8 760 
734 OPEN #1: "C5 1",INPUT ,INTER NAL,F I X 

ED 128 
736 IR=O 
738 IR=IR+l 
740 I NP UT #I,RI$(IR) 
7 4 2 IF SEGS(R l$(I R), 1 ,3) < ) "ZZZ" T HEN 

738 
746 I R=IR- l 
747 CLOSE # 1 
748 RETURN 
750 XI$ = "SAVE" 
75 1 GOSUB 760 
752 OPEN #2:"C S l ", OUTPUT,INTERNAL,FI X 

ED 128 
75 4 FOR 1 = 1 TO IR 
755 PRINT #2:RlS(I) 
756 NE XT I 
757 CLO S E # 2 
758 RETU RN 
760 CA LL CLEAR 
762 PRINT "{4 SPACES } ** "; X1S ;" DATA 

FIL E **", 
76 4 RETURN 
790 BS="" 
,9 2 FOR 8 = 1 TO 8 1 
794 B$=8$& " 
796 NEXT 8 
798 RETURN 
8 00 CALL CLEA R 
81 0 END 
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TCON:
The Apple Writer

Processes Programs
Michael Ginsberg

Would you like to have the power to: change all or some

variables in an Apple program; look at two different

parts of a program at the same time; find all occurrences

of a word or phrase; move one or more lines ofa program

around at will; have named GOSUB targets; and have

other powerful programming tools at your fingertips?

You've already got it. Here's how to get more out of the

Apple Writer than you may have thought possible.

The Apple Writer, the word processor which

comes with every Apple II, can be used in two

ways to aid your programming. First, you can use

the features of Apple Writer to modify existing

programs. Second, you can write your new pro

grams directly using the Apple Writer. If you write

programs using the Apple Writer, the only differ

ence is that you use the controI-K to keep the

characters in uppercase.

A knowledge of text files and BASIC files is

necessary to understand how this process works.

A short program is included here for files that are

currently BASIC programs. This short program

uses the EXEC feature of the Apple to create a

routine that converts the BASIC program to text

so that the Apple Writer can read it.

The TCON program appends three lines to

the beginning of your program. The line numbers

are 0, 1, and 2. If you already have lines in your

program that use those numbers, you must in

crease these line numbers to 3 or above. First,

type in and run EXEC TCON; it will create the

TCON program which will convert BASIC to text.

Load in the BASIC program and type in EXEC

TCON; the disk will start spinning, and your pro

gram will be converted. When the program has

been converted, you can boot your Apple Writer

and use all of the features to help you debug your

program. After it is booted, you should hit control-

K so it will be in alpha lock.

Some of the features of TCON are: search,

replace, scrolling, deleting and retrieving, split
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screen, and word and phrase counter. Some ex

perimenting with Apple Writer is necessary to

learn how it works. After you have finished de

bugging your program, all you need to do is save

the file.

The next step involves converting your file to

a BASIC program. This sounds hard but is actually

quite simple. After DOS is booted, you need to

type NEW; then type EXEC followed by the Hie

name. That's it. Two minutes later, after you've

seen many ]'s, your file will be magically converted

to a working BASIC program. Now you should

save the BASIC program and, if you are through

making changes, you can delete the text file. Apple

Writer can be extraordinarily versatile as a pro

gramming aid.

10 Q* = CHR* (34):D* = CHR* (4)

20 PRINT D*;"0PEN TC0N"

30 PRINT D*;"WRITE TCON"

100 PRINT "0 D* = CHR*(4) : PRINT D*;"Q*;"

OPEN FILE";Q*i CHR* (13)

110 PRINT "1 PRINT D*;"Q*|"WRITE FILE";Q«|

": LIST 3-"j CHR* (13)

120 PRINT "2 PRINT D*;"Q*;"CLOSE FILE";Q*j

"i END"; CHR* (13)

130 PRINT "RUN"

140 PRINT "0"j CHR* (13): PRINT "1"; CHR* (

13): PRINT "2"; CHR* (13) ,»
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lCON: 
The Apple Writer 

Processes Programs 
Michael Ginsberg 

Wou ld you like to have the power to: change all or sOllie 
variables in an Apple program; look at two differen t 
parts of a progra m at the sallie tinle; find all occurrences 
of a word or phrase; 1II0ve one or more lines ofa program 
around at will ; have named COSUB targets; alld have 
other powerful programming tools at your fillgertips? 
You've already got it. Here's how to get more out of the 
Apple Writer than you lIIay have thought possible. 

The Apple Writer, the word processor w hich 
comes with every Apple II, can be used in two 
ways to aid your programming. First, you ca n use 
the fea tures of Apple Write r to modify existing 
programs. Second , you can w rite your new pro
grams directly using the Apple Writer. If you write 
programs using the Apple Writer, the only differ
ence is that you use the control-K to keep the 
characte rs in uppercase. 

A knowledge of tex t fil es and BASIC fil es is 
necessary to understand how this p rocess works. 
A short program is included here for fil es that are 
currently BASIC programs. This short p rogram 
uses the EXEC feature of the Apple to crea te a 
routine that converts the BASIC program to text 
so that the Apple Writer can read it. 

The TCON program appends three lines to 
the beginning of your program . The line numbers 
are 0, 1, and 2. If you already have lines in your 
program tha t use those numbers, you must in
crease these line numbers to 3 or above. First, 
type in and run EXEC TCON; it will crea te the 
TCON program which w ill convert BASIC to text. 
Load in the BASIC program and type in EXEC 
TCON; the disk will start spinning, and your p ro
gram will be converted . When the program has 
been converted , you can boot your Apple Writer 
and use all of the fea tures to help you debug your 
p rogra m. After it is booted, you should hit control
K so it w ill be in alpha lock. 

Some of the features of TCON are: search , 
replace, scrolling, deleting and retrieving, split 
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screen, and word and phrase counter. Some ex
perimenting with Apple Writer is necessa ry to 
lea rn how it works. After you have fini shed de
bugging your program, all you need to do is save 
the fil e. 

The next s tep involves converting your file to 
a BASIC program. This sounds hard bu t is actually 
quite simple. Afte r DOS is booted , you need to 
type NEW; then type EXEC followed by the file 
name . That' s it. Two minutes la te r, afte r you've 
seen many ]'s, your file will be magica lly converted 
to a working BASIC program. Now you should 
save the BASIC program and, if yo u are th rough 
making changes, yo u can delete the text fil e . Apple 
Write r can be ex traordinaril y versa tile as a pro
gramming aid. 

10 QS = CHRS (34):OS = CHRS (4) 
20 PRINT OS; "OPEN TCON" 
30 PRINT OS; "WRITE TCON" 
100 PRINT "0 OS = CHRS (4) : PRINT OS; "QS," 

OPEN FILE";QS; CHR$ (13) 
110 PRINT "1 PRINT OS; "QS; "WRITE FILE" j Q$. 

": LIST 3-"; CHRS (13) 
120 PRINT "2 PRINT DS; "Q$ j "CLOSE FILE";Q_J 

II: END"; CHR$ (13) 
130 PRINT "RUN !! 
140 PRINT "0"; CHRS (13): PRINT "1"; CHR$ ( 

13): PRINT "2"; CHRS (13) © 
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Apple Fast Sort
John Sarver

It can take a long time to put a list into alphabetical

order, hi a recent experiment, using a basic bubble sort

routine, it took the author's Apple eight hours and 57

minutes to sort 1000 randomly created strings of random

length between one and 20 characters. This subroutine

puts both one- and two-dimensional Apple arrays in

order at a tolerable speed: that same list of 1000 strings

now takes one minute and 45 seconds.

Strings values, when assigned, are stored at the

very top of Apple's free RAM, and as more strings

are assigned, they are stored below the strings

already in memory. A table, created when you

use the DIM statement, keeps track of where each

string is in RAM.

Some important information is stored at the

beginning of this table. The first byte represents

the first character in the variable name. The second

byte represents the second character in the vari

able name plus $80 (adding $80 designates it as a

string array rather than an integer or decimal point

number array). The next pair of bytes gives the

length of this pointer table.

The fifth byte is the number of dimensions

that you have used with the DIM statement. If

you used a two-dimensional array, the next two

bytes tell how many variables are in the second

part of the dimension (if three-dimensional, the

next four bytes, and so on).

The final two bytes of information are the

number of strings in the first dimension. The table

begins here. Each variable is located by a three-

byte pointer. The first byte is the length of the

record, and the next two point to where the first

character of the variable is stored. These pointers

are always in order from the zero dimension to

the nth dimension.

At the end of this grouping of pointers are

the pointers for the first group of the second di

mensioned part of the array. Following this is the

second group of pointers for the second dimen

sioned part of the array, and so on. If you used a

one-dimensional array, there is only one group of
pointers.

As you can see, there is no need to sort the

strings themselves. Just sort the pointers. There
fore, there is no time wasted in garbage collection
and, in most cases, the length of the strings does

not affect the time of execution.

Simple To Use

Using this sort is quite simple. Apple stores the

last variable used in $81 and $82, so you may need

to insert a statement in your BASIC program such

as A$(0) = A$(0) (see line 90 of Program 2), or you

may POKE these values in if you are putting this

utility on another machine. The sort can be easily

changed to use the zero dimension of an array if

you wish. To do this, simply change the following

lines in the BASIC loader (Program 1).

120 IF CK < > 56854 THEN PRINT "CHECK DAT

A STATEMENTS FOR ERROR": STOP

200 DATA 169,0,133,253,133,239,169,1

400 DATA 165,6,105,2,133,6,169,0

If you are using a two-dimensional array,

you will need to store the records that are to be

put in order by using the zero subscript of the

second dimension (that is, A$(l,0)/ A$(2,0), etc.).

The accompanying arrays (A$(l,l), A$(2,l),

AS(1,2), A$(2,2), etc.) will be kept with their re

spective zero-subscripted record.

The sort will automatically ascertain if you

are using a one- or two-dimensional array and

will adjust itself accordingly. You may use any

number of subscripts desired in one-dimensional

arrays and in the first part of the two-dimensional

arrays. But don't try to use anything larger than a

two-dimensional array, or attempt to use more

than 255 variables in the second part of your two-

dimensional array. Some of the corresponding

subarrays would not be properly aligned.

Program 1 loads the machine language sorting

routine into RAM. You should save this on disk

by typing:

BSAVE SORT, A$944A,L$1B6

Program 2 provides an example of the steps

necessary to use the routine.

Program 1: ML Fast Sort Loader

100 REM THIS PROGRAM INSTALLS BUT DOES
NOT RUN THE ML FAST SORT

110 FOR I = 37962 TO 38399s READ A:CK =
CK + A: POKE I,As NEXT

120 IF CK < > 56857 THEN PRINT "CHECK
DATA STATEMENTS FOR ERROR": STOP

130 TEXT i HOME : PRINT "TYPE 'BSAVE SORT,

A «944A,L«1B6'"

140 PRINT "TO SAVE SORT ROUTINE ON DISK"

Mav 1963 COMPUTE! 235

Apple Fast Sort 
John Sarver 

It ca n take a long tillle to put a list in to alpllabetical 
order. In a recent experilllen t, 1.lsing a basic bl/bi1/e sort 
routine, it took tlte au thor's Apple eight hours nlld 57 
min utes to sort 1000 rnlldomly created stril1gs of rnl1dolll 
length between aile and 20 characters. This subroutine 
puts both olle- and two-dilllensional Apple arrays in 
order at a tolerable speed: that sallie list of 1000 strings 
I IOW takes one lII illute and 45 seconds . 

Strings va lues, w hen assigned , a re stored at the 
very top of Apple's free RA M, and as mo re stri ngs 
a re assigned , they are s tored below the strings 
alread y in memory. A table, crea ted w hen you 
use the DIM s tatement, keeps track of w here each 
string is in RAM. 

Some importan t informa tion is stored at the 
beginning of thi s table. The first byte represents 
the fi rst character in the va ri able name. The second 
byte represents the second characte r in the va ri
able name plus $80 (adding $80 designates it as a 
s tri ng a rray ra the r than an integer or decimal point 
number a rray). The nex t pair of bytes gives the 
length of thi s pointer table. 

The fifth byte is the number of dimensions 
that yo u have used with the DIM statement. If 
you used a two-dimensiona l array, the next two 
bytes tell how many variables are in the second 
part of the dimension (if three-d imensional, the 
nex t fou r bytes, and so on). 

The fina l two bytes of informa tion are the 
num ber of strings in the firs t d imension. The table 
begins here . Each variable is located by a three
byte poin ter. The first byte is the length of the 
record , and the nex t two poin t to where the first 
character of the va riable is stored . These pointers 
are a lways in order from the zero dimension to 
the n th d imension. 

At the end of th is grouping of pointers are 
the pointers for the first group of the second di
mensioned pa rt of the array. Fo ll owing thi s is the 
second group of pointe rs for the second d imen
sioned part of the array, and so on. If you used a 
one-dimensional a rray, there is only one group of 
pomte rs. 

As you ca n see, there is no need to so rt the 
s trings themselves. Jus t sort the poin ters. There
fore, there is no time wasted in ga rbage collection 
and, m most cases, the length of the strings does 

no t affect the time of execution . 

Simple To Use 
Using this sort is quite simple. Apple stores the 
last va riable used in $81 and $82, so you may need 
to inse rt a s ta temen t in your BASIC program such 
as A$(O) = A$(O) (see line 90 of Program 2), or you 
may PO KE these values in if you a re putting this 
u tility on another machine. The sort can be easily 
changed to use the zero dimension of an array if 
yo u wish . To do thi s, simply change the following 
lines in the BASIC loader (Program 1). 

120 IF CK < > 56854 THEN PRINT "CHECK DAT 
A STATEMENTS FDR ERROR". STOP 

200 DATA 169,0,133,253,133,239,169,1 
400 DATA 165,6,105,2,133,6,169,0 

If yo u are using a two-dimensional array, 
yo u w ill need to s tore the records that a re to be 
pu t in order by using the zero subscript of the 
second dimension (that is, A$(l ,O), A$(2,0), etc.) . 
The accompa nying arrays (A$(l, 1), A$(2,1), 
A$(1,2), A$(2,2), etc.) will be kep t w ith their re
spective zero-subscri pted record. 

The sort will automa tica lly ascerta in if you 
a re using a one- or two-dimensional a rray and 
w ill adjust itself accordingly. You may use any 
number of subscripts desired in one-dimensional 
a rrays and in the fi rst part of the two-d imensional 
arrays. But don't try to use anything large r than a 
two-dimensiona l a rray, or a ttempt to use more 
than 255 va riables in the second pa rt of yo ur two
dimensional a rray. Some of the correspondi ng 
subarrays would not be properly a ligned. 

Program 1 loads the machine language sorting 
routine into RAM. You should save this on disk 
by typing: 

BSAVE SORT, A$944A, LS1B6 

Program 2 p rovides an exa mple of the s teps 
necessary to use the routine . 

Program 1: ML Fast Sort Loader 
100 REM THIS PROGRAM INSTALLS BUT DOES 

NOT RUN THE i'lL FAST SORT 
110 FOR I = 37962 TO 38399: READ A:CK = 

CK + A: POKE I, AI NEXT 
120 IF CK < > 56857 THEN PRINT "CHECK 

DATA STATEMENTS FOR ERROR", STOP 
130 TEXT I HOME. PRINT "TYPE 'BSAVE SORT, 

A $944A, Ls,lB6· " 
140 PRINT "TO SAVE SORT ROUTINE ON DISK" 
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133,249,133,251,133,26,

6,133,250,133,25,162,2,

165,250,101,25,133,25,1

238,169,0,198,250,197,250,208

42,197,249,240,5,196,249,24

144,33,197,253,240,18,133,253

133,250,208,213,165,251,208,1

177,237,240,165,133,

162,0,200,177,235, 1*

237,149,2,232.192,2,

26,133,30,160,0,177,27,

177,29,145,27,104,143,;

192,3,208,241,202,208,2

Program 2: Steps Necessary To Use Fast Sort

10 HIMEMi 37962

20 D* = CHR« <4>

30 PRINT D*"BL0AD SORT"

INPUT "HOW MANY RECORDS"jN

DIM A*(N)

FOR A = 1 TO N

PRINT "WHAT IS RECORD #"A;

INPUT ■ "(A*(A)

NEXT

90 A*(0) = A*<0>

100 CALL 37962

110 FOR A = I TO N

PRINT A»(A)

NEXT $
END

VERSACALC
VERSACALC
VERSACALC
VERSACALC

TUTORIAL

UTILITIES

AND FILE MANAGER

Everything you always wanted to do* with Visicalc .

(but thought you couldn't).

VERSACALC
VERSACALC
VERSACALC

MmLC
nmuauc

NOW YOU CAN:

* SORT a Visicalc screen on any column,

ascendinq or descendinq; all related

formulas and labels are sorted too.

* put the entire disk CATALOG on the

screen at once!

* easily do Year-To-Date accumulations!

* "pound" formulas to expose the full

formulas in place on the screen!1
* append two Visicalc files!1
* print the contents of a /SS file!

* print the contents of a /PF file!
* AND our EASEL BINDER is so nice that

you will put your other manual in it!

Apple ir S100

PET&CBM'1 125
IBM PC ' 150

Apple III1 150

'specify DOS

If you use Visicalc™ but you are

bumping into Us 1 imitations, then you

need Versacalc"! Versacalc runs within

Visicalc but uses no extra memory; in

fact, it effectively increases memory by

lettinq you call in modules from disk as

needed.

A Tutorial section makes clear such

features as ^LOOKUP, DIF, 0NA, TERROR,
which are not wel1 explained in the

Visicalc manual.

A Utilities section makes it easy to

create your own menu-driven modules which

condense hundreds of commands into four
keystrokes. You can build in sophist

icated error checking (e.g. Is the input

value between certain limits?). Now it is
possible for people untrained in Visicalc
to perform the weekly updating without

constant instruction.

Anthro-Digital Software

P.O. Box 1385

Pittsfield, MA 01202

413-448-8278
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150 
200 
210 
220 
230 
240 
250 
2bO 
270 
2BO 
290 
300 
310 
320 
330 
340 
350 
3bO 
370 
3BO 
390 
400 
410 
420 
430 
440 
450 
4bO 
470 
4BO 
490 
500 
510 
520 
530 
540 
550 

NEW 5bO DATA 177,237,240, lb5, 133,254, 133,255 
DATA lb9,O , 133,253,lb9,l,133,239 570 DATA 162,0,200,177,235,149,0,177 
DATA 133,31,166,107,134,6,166,108 5BO DATA 237, 149,2,232,192,2,20B,242 
DATA 134,7,165,129,160,0,209,6 590 DATA 160,0,177,0,209,2,240,4 
DATA 208,3,32,126,148,200,208,246 bOO DATA 144,135,176,12,200,196,255,208 
DATA 232,134,7,228,112,208,239,209 bl0 DATA 241,165,254,208,3,76,19,149 
DATA 6,208,3,32,126,148,200,196 b20 DATA 169,1,133 ,253,160,0,177,23 5 
DATA 111,20B,244,9b,lb5,130,200,20B b30 DATA 72,177,237,145,235,1 0 4,145,237 
DATA 2,230,7,209,6,240,10,192 b40 DATA 200,192,3,208,241,166,31,202 
DATA 0,208,2,198,7,136,165,129 b50 DATA 240,45,24, lb5,235, 101,25, 133 
DATA 96,192,0,208,2,198,7,136 bbO DATA 27,165,236,101,26,133,28,165 
DATA 24,152,101,7,133,7,169,0 b70 DATA 237, 101,25, 133,29, lb5,23B, 101 
DATA 101,7,133,7,104,104,56,160 bBO DATA 26,133,30,160,0,177,27,72 
DATA 4,177,6,233,1,240,8,200 b90 DATA 177,29,145,27,104,145,29,200 
DATA 200,177,6,133,31,169,2,24 700 DATA 192,3,208,241,202,208, 3 ,76 
DATA 101,6,105,5,133,6,169,0 710 DATA 19,149,24,lb5,27,101,25,133 
DATA 101,7,133,7,160,0,177,6 720 DATA 27,165,28,101,26,133,28,165 
DATA 13 3,249,133,251,133,26,200,177 730 DATA 29,101,25,133 ,29,165,30,101 
DATA 6,13 3,250,133 ,25,162,2,24 740 DATA 26,133,30,24,144,205,141,183 
DATA lb5,250,101,25,133,25,lb5,251 
DATA 101,2b,133,2b,202,20B,240,24 Program 2: Steps Necessary To Use Fast Sort 
DATA 165,6,105,5,133,6,169,0 
DATA 101,7,133,7,56,165,250,229 10 HIMEM: 379b2 
DATA 239,133 ,250,133,252,176,10 ,165 20 DS = CHRS (4) 
DATA 2 39,240,6,198,249,165,249,133 30 PRINT DS " BLOAD SORT " 
DATA 251,165,6,133,237,165,7,133 40 INPUT "HOW MANY RECORDS",N 
DATA 23B,lb9,O,19B,250,197,250,20B 45 DIM A$(N) 
DATA 42, 197,249,240,5, 19B,249,24 50 FOR A = 1 TO N 
DATA 144,33, 197,253,240, lB, 133,253 bO PRINT "WHAT IS RECORD tt"A; 
DATA 198,252,165,251,133 , 249,165,252 7 0 INPUT " ";A$(A) 
DATA 133,250 ,20B,213, lb5,251,20B, 1 BO NEXT 
DATA 9b,5b,233, 1, 133,249, 133,251 90 AS (0) = AS(O) 
DATA 24,144,198,24,165,237,133,235 100 CALL 379b2 
DATA 105,3,133,237,165,238,133,236 110 FOR A = 1 TD N 
DATA 105,0,133,238,160,0,132,254 120 PRINT A$(A) 
DATA 177,235,208,6,177,237,240,177 13 0 NEXT © 
DATA 20 B,54,209,237,240,B,144,b 140 END 

VERSACALC TUTORIAL 
UTILITI ES 

AN D FILE MANAGER 

VERSA CALC 
VERSA CALC 

Everything you always wanted to do' with Visieale , 
(but thought you couldn ' t). 

VERSA CALC C"'· 
VERSACALC e"'~\~'\S\cp..\: 

If you use Visica l c~ but you are 
bumping into its limitations, then you 
need Versaca lc"'! Versacalc runs within 
Vis i ca lc but uses no extra memo ry ; in 
fa ct it effectively inc reases memo ry by 
letd nQ you call in modules fr om disk as 
needed . 

VERS~CALC ,-tI I'-"i' 
VElfSA ALe -'~C;; ' _-SO 
~M!~.f. LC ' 
VI"IACAL C 

NOW YOU CAN : 

* SORT a Visical c screen on any column , 
ascendinq or descendi nq; all related 
formulas and labels are sorted too. 

* put the entire disk CATALOG on t he 
screen at once! 

* ea sily do Year -To-Date ac cumulations! 
* "oounod" formul as to expose the full 

fo rmulas in pla ce on the sc reen!1 
* append two Visica lc files! 1 0 

* pr in t the contents of a ISS flle! 
* print the contents of a IPF file! 
• AHD our EASEL BINDER Is so nice that 

you will put you r other ma nual in it! 

Apple II' 5100 
PET & CBM oi 125 
IBM PC I 150 
Apple 1111 150 

' specify DOS 

A Tutorial section makes clear such 
features as @LOOKUP , DIF, @NA , @ERROR , 
whic h are not wel l exolained in t he 
Visicalc manual. 

A Util ities section makes it easy to 
create you r own menu -driven modules which 
condense hundreds of commands into four 
keys trokes . You can build in soo~is t 
icated error checkin~ (e . g. Is the lnput 
va l ue between cer tain limits?) . Now it is 
possible for people untra ined in Visicalc 
t o perform the wee kly uodating without 
constant inst ruct ion. 

Anth ro·Digital Soft\\'are 
P oD. Box 1385 

Pill sficld. ~'1 A 0 1202 
.1 13·448-8278 

"'CP'O' U" ,,,ooet'\.,. o' '''QC>IeC_,,,,''' ''''' 
Ve'sac~!C .~~ uaoem •• ~ o' ve.ucI": Enlerp"$U Inc 

v"",...: ... ".., .... ., . 0' v., ,,,o 'p 'nc 
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64 OddsAnd Ends
David Martin

Here are a few interesting tidbits about the 64.

• Warm Start By SYS 64738

This handy little number will help save your

power switch. However, if the system crashes or

locks up, you will have to power down.

• List Terminator

This feature will keep others from viewing your

program after it's run. To disable the list, add to

your program POKE 775,200. To restore the list

feature, use POKE 755,167.

• STOP Key

POKE 808,239 turns the STOP key off.

POKE 808,237 turns the STOP key on.

•RUN/STOP And RESTORE Key Terminator

POKE 808,225 disables these keys; however, it

changes the appearance of the program listing

(this does not affect the program run). POKE

808,237 restores both keys to normal.

• Keyboard Killer

POKE 649,0 turns the keyboard off.

POKE 649,10 turns the keyboard on.

• Save And List Destroyer

The saving and listing of your program can be

prevented by killing the STOP and RESTORE

keys. To do this, add POKE 808,225:POKE 818,32

to your program. To go back to normal, type POKE

808,237:POKE 818,237. Note: POKE 808,225 has a

side effect - it messes up the system clock.

• Magic Merge

"Magic Merge" will work on the 64, if you use

the VIC-20 method.

"Magic Merge" is a technique described by

Jim Butterfield (COMPUTE!, June 1982) that lets'
you combine lines from one program with

another. Here is a condensed set of instructions:

To prepare the lines you want to merge:

1. Insert a blank tape, rewind, and then type:

OPEN 1,1,1,"PROGNAME":CMD1:LIST

("PROGNAME" is a name for your program)

2. When the tape stops and 'READY' comes

back, enter: PRINT#1:CLOSE 1

3. After the tape stops, you can remove it.

To merge with a program in memory:

1. Put the "merge tape" in the tape unit.

2. Enter: POKE 19,1:OPEN 1

3. After 'READY' comes back, clear the screen

(SHIFT-HOME).

4. Press exactly three cursor-downs.

5. Enter:

PRINTCHR$(19):POKE198,1:POKE631,13:POKE153,1

6. The tape will finally stop with an error

message. Ignore the error, and enter CLOSE

1.

7. The lines are now merged, magically. ©
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64 Odds And Ends 
David Martin 

Here are a few interesting tidbits about the 64. 

• Warm Start By SYS 64738 
This handy little number will help save your 
power switch. However, if the sys tem crashes or 
locks up, you w ill have to power down. 

• List Terminator 
This feature w ill keep others from viewing your 
p rogram afte r it's run. To di sable the list, add to 
yo ur p rogram PO KE 775,200. To restore the li st 
fea ture, use POKE 755,167. 

• STOP Key 
POKE 808,239 turns the STOP key off. 
POKE 808,237 turns the STO P key on. 

.RUN/STOP And RESTORE Key Terminator 
POKE 808,225 di sables these keys; however, it 
changes the ap pea rance of the p rogram listing 
(thi s does not a ffect the program run ). POKE 
808,237 restores both keys to norma l. 

• Keyboard Killer 
POKE 649,0 turns the keyboard off. 
POKE 649,10 turns the keyboard on . 

• Save And list Destroyer 
The saving and li sting of yo ur p rogram can be 
prevented by killing the STOP and RESTORE 
keys. To do this, add POKE 808,225:PO KE 818,32 
to your program. To go back to normal, type POKE 
808,237: PO KE 818,237. Note: POKE 808,225 has a 
side effect - it messes up the system clock. 

GEMINI ELECTRONICS 
"Where Service Counts" 

AI Gemini we believe that customers want service as well as price ! 
Send for our catalog listing top qual ity, value-oriented products . 
Products like: 

Your Filing System 
Filer, Ledger, Reporter and more! 
Define your own fields! (8k expo 
required) Tape or Disk. S49.95 
Commterm for VIC 
A multi -function Terminal Program 
set including Fast Email. Up and 
Download , print save and more .. . 

S19.95 

Smart Term 64 
Disk-based Terminal Program for 
the 64! Up and Download, save, 
prin!... 524 .95 
Gemini-10 Printer 
Every feature you could th ink of 
and more. Complete with VrC/64 
Serial port interface! SCali! 

Personal Checks al low 3 weeks. MasrerN isa add 4% 
Mailorder: 1106 Forest Ave., Slaten Island. N.Y. 10310 
Dept. H. Phone (orders) 2 12-494-2497 (inlo) 2 12-442-3085 

• Magic Merge 
"Magic Merge" will work on the 64, if you use 
the VIC-20 method . 

" Magic Merge" is a technique descri bed by 
Jim Butterfi eld (COMPUTE!, June 1982) tha t le ts 
you combine lines from one program with 
another. He re is a condensed set of instructions: 

To prepa re the lines you want to merge: 
1. Inse rt a blank tape, rewind, and then type: 
OPEN 1,1,1,"PROGNAME":CMD1 :LlST 

(" PROGNAME" is a name fo r your program) 
2. When the tape s tops and 'READY' comes 
back, ente r: PRINT#l:CLOSE 1 
3. After the tape s tops, yo u can remove it . 

To merge with a p rogram in memory: 
1. Put the " merge ta pe" in the tape uni t. 
2 . En ter: POKE 19, 1: 0 PEN 1 
3. After 'READY' comes back, clear the screen 
(SHIFT-HOME). 
4. Press exactly three cu rsor-do wns. 
5. Enter: 
PRINTCHR$(19) :POK E198, 1:POKE631, 13:POKE153, 1 

6. The tape will finally stop with an error 
message . Ignore the error, and enter CLOSE 
l. 
7. The lines a re now merged , magica lly . © 
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Atari Times
B B Garret!

Knowing how much time the Atari needs to perform

specific operations can help you speed up running times

for BASIC programs. Here are the durations of various

operations, along with suggestions for fixing the most

time-consuming ones.

Most people who purchase a home computer do

so for a long list of practical reasons beyond the

fact that computers are great fun. My own list

included the preparation of color slides, a modest

amount of word processing, and some fairly heavy

number crunching in connection with my research

in theoretical solid state chemistry.

Because of its excellent color graphics, very

good keyboard feel, and relatively fast 1.8 MHz

clock rate, the Atari 800 was my choice.

After using the computer for all those other

things for a few months, it came time to make the

machine earn its keep by doing a big repetitive

calculation. I won't drag you through the details

of that computation, but the size of the problem is

illustrated by the fact that four deep nested loops

with indices ranging up to 40 were required. This

meant about a million passes through the inner

loop where several calculations and a couple of

comparisons were necessary.

My original BASIC program would still be run

ning today, if it had been turned loose on the full

problem. I needed to optimize the program or

develop a machine language subroutine to get the

calculation done in a reasonable time. In any case,

a knowledge of the execution times for specific

operations was required to make intelligent pro

gramming decisions. Let's examine some of the

facts and myths about speeding up program run

ning times in Atari BASIC.

Taking A Hard Look

In the problem I have been discussing, an overall

time reduction of 66 percent was accomplished

without resorting to machine language. These

savings were achieved by utilizing every speedup

hint I had ever encountered. Many of these

changes were tedious and ineffective, but others

obviously worked. Examining the actual time

savings proved that a systematic approach to faster

BASIC programs was called for.

The most important idea is to spend your

time where the program is spending its time.

There is little value in clipping a few milliseconds

off a section of the program which is traversed

only once or twice. It also helps if programs are

laid out from the start with fast execution in mind.

The best way to write faster, more efficient pro

grams is to know your tools. To understand the

way BASIC works, one needs to know:

• How it proceeds from statement to state

ment and line to line,

• How it branches and sets up loops,

• How it stores and looks up variables,

matrices, and strings, and, most important

for speed,

• How long it takes to perform various

operations.

Lane Winner and Bill Wilkinson have de

scribed many aspects of Atari BASIC recently in

very informative articles. These articles give a

clear description of the first three items above.

Briefly, BASIC lines are stored sequentially in

memory beginning with line numbers and the

number of bytes offset to the next line. The offset

to the next statement precedes each tokenized

BASIC statement. Tokens are one-byte identifiers

of commands, variables, etc., which serve as offset

addresses in appropriate tables. Command and

syntax tables guide the interpretation of the state

ment. A matrix or string would be tracked from

the variable name table through the variable value

table to the string array table. Branch destination

lines are found by sequentially comparing line

numbers from the beginning of the program each

time the branch is made. Return line numbers

and statement offsets are saved on a last-in, first-

out runtime stack.

The main focus of this article is on the time

required to perform a specific operation in Atari

BASIC. This information should allow a program

mer to make better choices to increase speed.

Before looking at BASIC operation times,

let's review the kinds of advice about speeding

up programs which have been published in vari

ous places. Such advice falls into three categories:

A. Choose the most efficient program logic

for the task at hand.
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AtariTimes 
B B Garrett 

Kllowillg IIow IlIlIeil l illie Ille A lari lIeeds 10 pelfonll 
specific opem l iOlls Call IIel p YOII speed lip /"lI1I1I illg I illles 
for BASIC progral lls. Here are Ille dllmlions of vnriolls 
opemliolls, along willi slIggesl iolls for fix ing Ihe /lIOs! 
time-collsuming Diles. 

Most people w ho purchase a home computer do 
so for a long list of practica l reasons beyond the 
fact that compu ters a re grea t fun. My own li st 
incl uded the prepara tion of color s lides, a modes t 
amoun t of word processing, and some fa irly heavy 
number crunching in connection with my resea rch 
in theoretica l solid state chemis try. 

Because of its excellent color graphics, very 
good keyboard feel, and relatively fas t 1.8 MHz 
clock rate, the Atari 800 was my choice. 

Afte r using the computer fo r all those other 
things for a few months, it came time to make the 
machine ea rn its keep by doing a big repetitive 
ca lcula tion . I wo n' t drag you through the details 
of tha t computation , but the size of the problem is 
illus tra ted by the fact tha t four deep nested loops 
w ith indices ranging up to 40 were required . Th is 
mea nt about a million passes through the inner 
loop w here several ca lcu la tions and a couple o f 
comparisons were necessa ry. 

My original BASIC program wOllld slill be rllII
lIillg today, if it had been turned loose on the full 
prob lem. I needed to op timize the program or 
develop a machine langu age subro utine to get the 
ca lculation done in a reasonable time. In any case, 
a knowledge of the executio n times for specific 
ope rations was required to make intelligent pro
g ramming decisions. Le t' s exa mine some of the 
fac ts and myths abo ut speeding up p rogram run
ni ng times in Ata ri BASIC. 

Taking A Hard Look 
In the problem I have been di scussing, an overall 
time reduction o f 66 percent was accomp li shed 
w ithout resorting to machine language. These 
savings were achieved by utilizing every speedup 
hint I had ever encountered . Many of these 
changes we re ted ious and ineffective, but o thers 
obviously worked . Exa mining the actual time 
savings p roved that a systematic approach to fas ter 
BASIC programs was ca lled fo r. 
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The most im porta n t idea is to spend your 
time w here the p rogra m is spending its time. 
There is little va lue in clipping a few milliseconds 
off a section of the p rogram which is tra versed 
only once or twice. It also helps if programs a re 
la id ou t from the start w ith fast execu tion in mind . 
The bes t way to wri te fas ter, mo re e fficien t p ro
grams is to know yo ur tools. To understa nd the 
way BASIC works, one needs to know: 

• How it proceeds from sta tement to state
ment and line to line, 
• How it branches and sets up loops, 
• How it stores and looks up variables, 
ma trices, and strings, and, mos t important 
for speed , 
• How long it takes to perfo rm va rious 
opera tions . 

La ne Winner and Bill Wilkinson have de
sc ribed many aspects of Atari BASIC recentl y in 
ve ry in fo rmative articles. These a rticles give a 
clear description of the fi rst three items above. 
Briefl y, BASIC lines a re s tored sequentially in 
memory beginning with line numbers and the 
nu mber of bytes o ffset to the nex t line. The offse t 
to the next sta tement precedes each tokenized 
BASIC statement. Tokens a re one-by te identifi ers 
of commands, va riables, e tc., w hich serve as offset 
addresses in appropriate tables. Command and 
syntax tables guide the inte rpreta tion of the state
ment. A matrix or string would be tracked fro m 
the va riable name table through the va riable va lue 
table to the string array table. Branch destinati on 
lines are found by sequentially comparing line 
numbers from the beginning of the program each 
time the branch is made. Return line numbers 
and s ta tement offsets are saved on a last-in , first
out runtime s tack. 

The main focus of this a rticle is on the time 
required to perform a specific ope ra tion in Atari 
BASIC. This in fo rmati on should allow a p rogram
mer to make better choices to increase speed. 

Before looking a t BASIC operation times, 
let' s review the kinds of ad vice about speeding 
up p rograms which have been published in va ri
ous places. Such advice fa lls into three categories: 

A. Choose the mos t effi cient program logic 
fo r the task a t hand . 
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B. Don't distract the machine while it is trying

to get your calculation done.

C. Avoid unnecessary or time-consuming

operations, particularly in loops.

Type A advice includes selecting the most

efficient algorithm, rewriting heavily revised pro

grams to eliminate the tangles, and substituting

machine language for BASIC loops, via USR sub

routines. Advice in categories B and C is usually

more specific, recommending particular machine

operations or program sequences.

Turning The Screen Off

Fixes of type B might involve shutting down the

screen or using a lower resolution graphics display

while calculations are in progress. Screen support

in Graphics mode 0 occupies 31 percent of the

Atari's time, which may be saved with POKE

559,0 before entering the calculational loop and

later POKEing 559,34 to get the display back. An

additional three percent saving accrues when the

display processor is turned off by inserting a one

in register 66 in place of the usual zero. The display

processor should be disabled after the screen, but

not before the next vertical blank period; wait 17

milliseconds [ms) to be sure. Before the machine

gets down to serious computation, all INPUT,

READ, and disk access operations should be com

pleted. Removal of such extraneous activities from

its workload leaves the 6502 free to crunch your

numbers as fast as BASIC will allow.

Most timesaving programming hints are of

type C. BASIC branches to a line number or re

turns to a FOR statement by searching line num

bers from the start of the program; thus, frequently

used destination lines and loops should have low

line numbers. Similarly, variables, matrix ele

ments, and strings must be looked up in the vari

able name table and should be near the beginning

of the table if they are used often.

GOSUBs and loops remember where to return

by saving that line number on a stack. Removing

GOSUBs from loops and placing the most repeated

loop deepest in nested loops should minimize

such stack operations. Calculations may be need

lessly repeated by placing them within a loop. For

example, multiplication every time through a

loop can often be replaced by multiplying the

sum once after the loop is completed. Most of
these hints are based on a valid premise, but some

offer negligible time savings.

Some contradictory admonitions are also in

circulation. Preferences for both variables and

constants in BASIC statements have appeared.

The relative merits of IF _ THEN _ and ON _

GOTO , conditional branches are debated

in letters to the editor. Some confusion may de
velop when the characteristics of one computer
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are assumed to be the same as those of another.

For the Atari, constants are actually marginally

faster than the equivalent variable. Constants are

ten to forty times slower to read in a BASIC line

for both PET and Apple, which is the reason why

BASIC games written for these machines all seem

to start with the sequence, Nl = 1:NO = N1-N1:

N2 = N1 + N1:.... The construction IF A THEN _

which fails (A = 0) is the single fastest BASIC op

eration for all three machines, but ON GOTO

may be preferred for the PET under most

conditions.

Timing Functions

The time for an operation in BASIC is easily de

termined: set up a loop to perform the operation

some number of times and then read the internal

clock (RTCLOK at 18, 19, 20; notice that the order

of bit significance is the reverse of that given in

Appendix I of the Atari BASIC Reference Manual)

before and after the loop. The following program

does this timing for any desired operation substi

tuted for FUNCTION(A) in line 50. Loop overhead

time is obtained by removing the function from

the loop.

10 REM ** BASIC FUNCTION TIMER **

2 0 N=1OOO:OVERHEAD=1.58333333:A=-I.2

34 56789:B=9.8765432 1

3 O FOR K =1 TO 3

4 0 POKE 559,0:X=PEEK(20>+PEEK(19)*

256

50 FOR 1=1 TO N:C=FUNCTION(A):NEXT I

60 Y=PEEK(20)+PEEK(19>*256:P0KE 559.

34

70 ? i1000/N > *(Y-X)/60-0VERHEAD ; " ms,

C = " , C

80 FDR J=l TO IOOOsNEXT J:NEXT K

Line 20 establishes parameters for the loop.

The variables used in the loop should have nine

significant figures because some functions are

faster with fewer digits. The POKE 559,0 com

mand in line 40 turns off the TV screen so that we

can obtain times independent of screen support.

The clock is read in lines 40 and 60 with the differ

ence printed in 70. The K loop (lines 30-80) repeats

the measurement so that we may see any clock

rollover and roundoff effects, and the J loop in

line 80 allows us to observe the results between

runs.

The time data in the table demonstrate that

Atari BASIC operates in the millisecond time do

main which corresponds to a few thousand

machine cycles. Addition and subtraction require

two milliseconds. Multiplication and division are

several times longer. Logarithms, exponentiation,

trigonometric functions, and square roots take
about a tenth of a second. It is clear that we should

avoid using the latter functions in loops whenever

possible.

Integer powers up to 12 or more are actually

faster by direct multiplication. As an example,

B. Don't distract the machine while it is trying 
to get your calculation done. 
C. Avoid unnecessary or time-consuming 
operations, particula rly in loops. 

Ty pe A advice incl udes se lecti ng the mos t 
efficient algorithm, rew riting heavily revised pro
grams to eliminate the tangles, and substituting 
machine language for BASIC loops, via USR sub
routines. Advice in categori es Band C is usua lly 
more specific , recommending particula r mach ine 
operations or program sequences. 

Turning The Screen Off 
Fixes of type B might involve shutting down the 
screen or using a lower resolution graphics display 
while ca lcula ti ons a re in progress. Screen support 
in Graphics mode 0 occupies 31 percent of the 
Atari's time, w hich ma y be saved with POKE 
559,0 befo re entering the ca lcu lationa l loop and 
late r POKEing 559,34 to ge t the di splay back. An 
additiona l three pe rcent sav ing accrues when the 
di splay processor is turned off by inse rting a one 
in register 66 in place of the usual zero. The display 
processor should be disabled after the screen, but 
not before the next ve rti ca l blank period; wai t 17 
milli seconds (illS) to be sure . Before the machine 
gets down to se rious computation , all INPUT, 
READ, and di sk access operations should be com
pleted. Remova l of such extraneous acti vities from 
its workload leaves the 6502 free to crunch your 
numbers as fast as BASIC will a ll ow . 

Most timesaving programming hints are of 
type C. BASI C bra nches to a line n umber or re
turns to a FOR statement by sea rching line num
bers from the start of the program; thus, frequently 
used destinati on lines and loops should have low 
line numbers. Similarly, va riables, matrix ele
ments, and strings must be looked up in the va ri
able name table and should be nea r the beginning 
of the table if they are used often. 

GOSUBs and loops remember w here to retu rn 
by sav ing that line number on a stack. Removing 
GOSUBs from loops and p lacing the mos t repeated 
loop deepest in nes ted loops should minimize 
such s tack ope ra ti ons. Calculations may be need
lessly repea ted by placing them within a loop. For 
example, mul tiplication every time through a 
loop can often be replaced by multiplyi ng the 
su m once after the loop is completed. Most of 
these hints are based on a va lid premise, but some 
offer negligible time savings. 

Some contrad ictory admonitions are also in 
circulation. Preferences for both variables and 
constants in BASIC statements have appeared . 
The relative merits of IF _ THEN _ and ON_ 
GOTO~~_ conditional branches are debated 
in letters to the editor. Some confusion ma y de
ve lop when the cha racteri stics of one computer 
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are assumed to be the same as those of ano the r. 
For the Atari, constan ts are actual ly margina ll y 
fa ster than the equi va lent va riable. Constants a re 
ten to forty times slower to read in a BASIC line 
for both PET and Apple, which is the reason w hy 
BASIC ga mes w ritten for these machines a ll seem 
to sta rt with the sequence, Nl = 1 :NO = N'I-N l : 
N2 = 1 + Nl : .... The construction I F A TH EI 
which fails (A = 0) is the single fastest BASIC op=
eration for all three machines, but ON _ GOTO 
_ may be p re fe rred for the PET under mos t 
conditions. 

Timing Functions 
The time for an o peration in BASIC is eas ily de
ten11lned: set up a loop to perform the operatio n 
some number of times and then read the in te rna l 
clock (RTCLOK at 18, '19, 20; notice that the order 
of bit significance is the reverse of tha t given in 
Appendix I of the Alnr; BAS IC Referellce Mnlllln l) 
befo re and after the loop. The following program 
does th is timing for any desired operation subs ti
tuted for FUNCTIO N(A) in line 50. Loop overhead 
time is obtained by removi ng the function from 
the loop. 
1 0 RE M .t BASIC FUNCTION TIMER *t 
20 N= 1000:0VERHEAO = 1. S8333333 :A =- 1. 2 

3 4 56789:8=9 . 8765432 1 
30 FOR K= l TO 3 
4 0 POKE 559 ~O : X=PEEK(20)+PEE K( 19 ) * 

256 
50 FOR 1=1 TO N: C=F UN CTION(A):NEXT 1 
60 V= PEEK (20 )+PE EK(19) *25 6 : POKE 559 . 

34 
70 ? (1000/N)t(Y-X) /60- DVERHEAD:" ms, 

C = ",C 
80 FOR J=l TO 1000 :NE XT J : NE XT K 

Line 20 estab lishes pa rameters for the loop. 
The varia bles used in the loop should ha ve nine 
signifi cant fi gures because some functions a re 
faster with fewer digits. The POKE 559,0 com
mand in line 40 turns off the TV screen so that we 
can obtain times independent o f screen support. 
The clock is read in lines 40 and 60 with the differ
ence printed in 70. The K loop (lines 30-80) repea ts 
the measurement so that we may see any clock 
rollover and roundoff effects, and the J loop in 
line 80 all ows us to observe the resul ts between 
runs. 

The time data in the table demo ns trate thal 
Atari BASIC operates in the millisecond time do
mai n which corresponds to a fe w thousa nd 
machine cycles. Addition and subtraction require 
two milli seconds. Multipli ca ti on and di vision are 
severa l times longer. Logarithms, exponentiat ion, 
trigonometric func ti ons, and squa re roots take 
about a tenth of a second. It is clear that we should 
avoid using the latter functions in loops w henever 
pos ible. 

Integer powers up to 12 or mo re are actuall y 
faster by direct multipli ca tion. As an example, 



BASIC Operation Times (milliseconds) [a]

Arithmetic Functions

A + B 2.0 A*B 3-12[b]

A-B 2.1 A/B 8[c]

SQR 99 A"B 150

COS 51[f] CLOG(B) 84

SIN 51[f] LOG(B) 89

ATN 79[f] EXP(B) 76

Branches and Loops

line look up

FOR/STEP/NEXT

GOSUB/RETURN

GOTO

Assignments Special Functions

A = #|d]

A = B[e]

C$ = B$

A = A(3,3)

A(3,3) = A

1.15

1.18

1.5

2.0

4.4

4.0

PEEK(

FRE(O)

RND(O)

ABS( >

INT( )

SGN< + )

SGN(-)

ADR

3.1

2.5

2.5

9.5

1.7

1.8

1.8

2.1

2.5

IF_THEN_

A = 0

A=#orvar.

A

TRAP (set)

0.041ms per line

1.7 (all in one tine) STEP adds no time

1.7 (to line 2, return to line 4)

(2.0 to line 2)

(1.2+N)

false true

1.4 2.5

1.7 2.9

0.52 1.7

2.0

LPRINT with no printer 930

A(3,4) = A with DIM A(3,3) 3.5

GOTO 1 with no line 1 1.7

= USR(addr,A,B)
(# variables passed:

3.5, 4.6, 6.1

0, 1, 2)

Strings [g] Graphics

ASC 2.6

CHR$ 2.5

LEN 2.6

STR$ 2.5

VAL 3.7

C$ = B$ 1,5

C$=B$(I,I) 3.9

A$(I,I) = B$ 3.6

C$(I,J) = BS(K,L) 6.1

GRAPHICS

COLOR

SETCOLOR

SOUND

PLOT

LOCATE

POSITION

STICK/STRIG

15-81

1.1

3.1

2.9

2.9

4.7

1.1

2.8

[a] Measured with the screen off and the display processor

on; multiply by 1.45 to get normal graphics mode 0 time.

[b] Multiplication time varies from 3.1 to 12.3 ms depending

on the sum, S, of digits in the multiplier only. T(ms) = 2.99 +

.1154*S (see text).

[c] Division takes 8+/-2 ms with rare extremes of 5.3 and

12.3 ms.

Id] # means 1.23456789 was entered in the BASIC statement.

[e] All Atari BASIC functions require 0.035 ms longer to get a

variable than read the same number in the BASIC line.

If] Trig functions take the same time in degree and radian

modes.

[g] String operations involve 10 characters except as noted.

R2 = X*X + Y*Y + Z*Z takes only 23 ms, while the

more typical R2 = X"2 +Y"2 + Z*2 requires 460

ms. The SQR function does offer a one-third

savings compared to R"(0.5), but 0.1 second is

still a long time.

The time required for trig functions suggests

that it might be quicker to cast problems in a geo

metric format and use triangle ratios directly. A

better solution is to calculate the trig functions

separately and pass the values to the loop as vari

ables. The binary operations addition, subtraction,

and division show little effect of operand order,

digit size, or the number of digits.

Multiplication is more complicated in Atari

BASIC. It depends almost exclusively on the mul

tiplier, the left member of the product A*B. Both

the number and magnitude of the digits in the

multiplier are important, but in a simple way.

The sum, S, of all the digits in the multiplier

determines multiplication time according to the

relation, T(ms) = 2.99 + 0.1154*S. So, small

numbers should be multipliers and larger ones
multiplicands.

An example of this occurs in the Timer pro
gram above, where a two-byte number is read

from memory with the statement:

PEEK(20) + PEEK(19)*256. This statement has the

preferred form because the most probable sum of

digits in an unknown byte is 10 compared to

2 + 5 + 6 = 13 for the multiplicand. This kind of

information should allow time savings every time

a program is written.

Looking Up Variables

Something that doesn't appear in the table is the

observability of differences in lookup time for

variables. Comparison of reading times for vari

ables separated by 35 positions in the variable

name table failed to show any time differences.

The idea that a low position in the variable name

table would yield shorter access times for loop

variables is not borne out in practice. Another

great idea ambushed by the facts. It is also possible

to compare read times for constants and variables

since BASIC treats floating point numbers from

any source the same way. Variables require 0.035

ms longer than constants in all operations.

A closer look at the table indicates that the

one millisecond time scale probably represents the

overhead time associated with BASIC itself. Even

the functions ABS and SGN, which interact with
only the single sign bit of a number, require about

two ms for execution. I had expected that the more
direct byte manipulations of memory such as

PEEK, POKE, and strings would be very fast com
pared to floating point number juggling. Such is
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BASIC Operation Times (milliseconds) [a) 

Arithmetic Functions Branches and Loops ----------------------------
A+B 2.0 
A-B 2.1 
SQR 99 
COS 51[f] 
SIN 51[f] 
ATN 79[fl 

Assignments 

A=#[dl 1.15 
A= B[el 1.18 
CS=BS 1.5 
A=B+l 2.0 
A = A(3,3) 4.4 
A(3,3) = A 4.0 

A' B 3-12[bl 
NB 8[cl 
A ' B 150 
CLOG(B) 84 
LOG(B) 89 
EXP(B) 76 

Special Functions 

PEEK() 3.1 
POKL_ 2.5 
FRE(O) 2.5 
RND(O) 9.5 
ABS() 1.7 
INT() 1.8 

line look up O.04tmsperline 
FORISTEP/NEXT 1.7 (an inone line) STEP adds no time 
GOSUB/RETURN 1.7 (to line 2, return to line 4) 
GOTO (2.0 to line 2) 
ONNGOTO~ (l.2+N) 
IF _ THEN_ false true 

A=O 1.4 2.5 
A= # orvar. 1.7 2.9 

A 0.52 1.7 
TRAP (sel) 2.0 

LPRINT with no printer 930 
A(3,4) = A with DIM A(3,3) 3.5 
GOTO 1 with no line 1 1.7 

X=USR(addr,A,B) 3.5,4.6, 6.1 
(# variables passed: 0, 1, 2) 

SGN(+) 1.8 
SGN(-) 2.1 
ADR 2.5 

la} Measured w ith the screen off and the display processor 
on; multiply by 1.45 to get normal graphics mode 0 time. 

____________________ [b1 Multiplication time varies from 3.1 to ]2. 3 ms depending 
Strings [gl Graphics on the sum, S, of digits in the multip lie r only. T(ms) = 2.99 + 
----"'-""--------'---------- ."I154'S (see text). 
ASC 2.6 GRAPHICS 15-81 [cl Divis ion takes 8+ 1-2 ms with rare ex tremes of 5.3 and 
CHR$ 2.5 COLOR 1.1 12.3 ms. 
LEN 2.6 SETCOLOR 3.1 [dl # means 1.23456789 was entered in the BASIC sta teme nt. 

~:~ ;:~ ~~~-i'D 2.9 [el All Atari BASIC functions require 0.035 ms longer to ge t a 

LOCATE 
2.9 variable than read the same number in the BASIC line. 

CS=BS 1.5 4.7 
CS= BS(I,I) 3.9 POSITION 1.1 If] Trig functions take the same time ill degree and radian 
A$(I,I) = BS 3.6 STICK/STRIG 2.8 modes. 
C$(I,J) = B$(K,L) 6.1 IgI String operations involve 10 characte rs except as no ted . 

R2= X*X + y *y + Z*Z takes only 23 ms, while the 
more typica l R2 = X' 2 + Y'2 + Z' 2 requires 460 
ms. The SQR function does offer a one-thi rd 
savings compared to R' (0.5), but 0.1 second is 
still a long time. 

The time required for trig fun cti ons suggests 
that it might be qu icker to cas t problems in a geo
me tric forma t and use triangle ratios directly . A 
bette r solution is to ca lcula te the trig functions 
sepa ra tely and pass the va lues to the loop as vari
ables. The bina ry ope rations addition, subtraction, 
and division show little e ffect of operand order, 
digit size, or the number of digits . 

Multiplication is more complica ted in Atari 
BASIC. It depends almost exclusively on the mul
tipli er, the left member o f the product A*B. Both 
the number and magnitude of the digits in the 
multiplier are importan t, but in a simple way. 
The sum, S, of all the digi ts in the multiplier 
dete rmines multi plica tion time according to the 
rela tion, T(ms) = 2.99 + 0.1154*5. So, small 
numbers should be multipliers and larger ones 
multiplicands. 

An example of thi s occurs in the Timer pro
gram above, w here a two-by te number is read 
from memory with the sta tement: 
PEEK(20) + PEEK(19)*256. This s tatement has the 
prefe rred form because the most probable sum of 

digits in an unknown byte is 10 compared to 
2+ 5 + 6=13 fo r the multiplica nd . This kind of 
informa tion should allow time savings every time 
a program is written. 

Looking Up Variables 
Something tha t doesn' t appear in the table is the 
obse rvability of d ifferences in lookup time for 
va riables. Comparison of reading times for va ri
ables separa ted by 35 positions in the va riable 
name table failed to show any time diffe rences. 
The idea tha t a low position in the variable name 
table would yield shorter access times for loop 
variables is not borne out in practice. Another 
grea t idea ambushed by the facts. It is also possible 
to compare read times fo r cons tants and va riables 
since BASIC trea ts floa ting point numbers from 
any source the same way. Variables require 0.035 
ms longer than constants in a ll operations. 

A closer look a t the table indicates that the 
one millisecond time scale probably represents the 
overhead time associated with BASIC itself. Even 
the functions ABS and SGN, which interact w ith 
only the single sign bit o f a number, require about 
two ms for execution. I had expected that the more 
direc t byte manipulations of memory such as 
PEEK, POKE, and s trings would be very fas t com
pared to floating point number juggling . Such is 
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not the case, as can be seen by comparing the

times forC$ = BS/ 1.5 ms, and A = B, 1.2 ms, where

both involve ten characters.

Matrix element assignments are significantly

slower than variable or string assignments. Cal

culation of indexed element locations in the string

array table probably accounts for the extra time in

both matrix and substring operations. Atari's spe

cial graphics functions all proceed with reasonable

alacrity.

Even the GRAPHICS command (which takes

80 ms in mode 8) is not slow, considering that it

completely rewrites screen memory. The principal

use for speedy graphics functions is in writing

games, and one caveat in this area is that the often

used random number generator is quite slow at

9.6 ms. BASIC game designers who need random

numbers would do well to prepare a table outside

the main game loop.

Probably the most interesting time-saving

features are in the branches and loops section of

the table. The time required to compare each line

number with the destination line number is only

0.04 ms, which can add up in a hurry, or perhaps

I should say slowly. In the megapass interior loop

of the program mentioned earlier, finding the

FOR statement in line 5 took a little over three

minutes, but it would have required over two

hours in the original form of the program. Each of

the branch times in the table should have appro

priate line hookup times added. I really don't

suggest that you do such calculations, but rather

that you realize the implications and organize

your programs accordingly.

A one-line FOR/NEXT loop takes 1.65 ms per

cycle; placing the NEXT statement in the following

line increases the repeat time to 1.71 ms. This

means that BASIC uses 0.06 ms to fetch the next

line. The savings of in-line FOR/NEXT loops are

small compared to other time-savers. The

megapass loop above took only one minute per

line for fetching the next line or about one percent

of the total loop time. Inclusion of a STEP in the

FOR/NEXT counter adds no time because the step

is always there, with a default value of one.

Fast GOSUBs

As the table shows, a GOSUB-RETURN sequence

takes less time than a GOTO. This is unexpected.

Particularly in view of the fact that branches with

returns (GOSUBs) must first leave their intended

return address on a "stack" in the computer, for

later reference. I suspected some sort of error in

at least one of these measurements, but several

more measurements in different program envi

ronments gave consistent results. Why? Anyone

know?

The conditional branch commands ON _

GOTO _, , and IF _ THEN _ vary in time
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requirements depending on the way they are

used. "The road not taken" with A = 0:IF A THEN

is the quickest thing BASIC can do (or not do),

taking 0.52 ms on the Atari. This quick test could

be very useful in determining when to leave a

many-pass loop because it is so much faster than

anything else. The IF construction is faster than

ON GOTO for simple decisions, but the

latter is superior to a sequence of IF statements

for multiple branches.

It is also worth noting that the more frequently

chosen destinations should be moved to the front

of the GOTO list because each position costs one

ms per branch. The TRAP statement is included

among conditional branches because that's what

it is, and because it is occasionally used to make

exit decisions in loops. The time required for trap

branching is essentially the time needed to try the

operation, establish an error condition, then

branch. The fastest trap I've found is to GOTO a

nonexistent line 0. TRAP is useful to test whether

a disk drive or printer is on-line, but these opera

tions can take many seconds before an error is

established.

USR Times

The last entry in the table is the USR function

which calls a machine language subroutine and

passes variables to the subroutine. BASIC converts

the floating point variables into two-byte integers

and leaves them in designated memory registers.

The three times listed correspond to passing none,

one, or two variables. The subroutine tested here

performed the housekeeping required by USR

(clearing the processor stack) and returned.

Minimum time for machine language inter

facing is over three ms; thus, USR calls will not be

an effective way to accomplish isolated operations

quickly. A better approach would be to construct

entire loops or functions which can take advantage

of machine language speed, particularly integer

arithmetic, without repeated returns to BASIC.

Adding It All Up

When I first needed to know how long the Atari

takes to do things, I was surprised that such data

had not already been published. After taking the

measurements, I find it much easier to under

stand. The results often vary in different program

environments, and complete definition of "pro

gram environment" is not easy. Even so, the rela

tive times for alternative operations should be

consistent in other situations. You should be able

to make better programming choices from the

data presented here. A number of general obser

vations about Atari BASIC are worth repeating:

• Nothing much happens in less than 1.2 ms.

• Constants are faster than variables, but not

enough to get excited about.

not the case, as can be seen by comparing the 
times for C$ = B$, 1.5 ms, and A = B, 1.2 ms, where 
bo th involve ten characters. 

Matrix element assig nments are signi ficantly 
s lower than va riable or string assignments. Ca l
culation of indexed e lement loca ti ons in the string 
array table p robably accounts for the extra time in 
both ma trix and substring opera tions. Atari 's spe
cial graphics functions all proceed with reasonable 
a lacrity. 

Even the G RAPHI CS command (which takes 
80 ms in mode 8) is not slow, cons idering tha t it 
completely rewrites screen memory . The principal 
use for speedy g raphics function s is in writing 
games, and one cavea t in this area is tha t the often 
used random number generator is quite s low a t 
9.6 ms. BASIC ga me designers who need random 
numbers would do well to prepa re a table outs ide 
the main game loop. 

Proba bly the mos t in teresti ng time-sav ing 
features a re in the branches and loops section of 
the table. The time required to compare each line 
number with the destina tion line number is only 
0. 04 ms, w hich ca n add up in a hurry, or pe rhaps 
I shou ld say slowly. In the mega pass inte ri or loop 
of the program mentio ned earli er, finding the 
FOR statement in line 5 took a little over three 
minutes, but it would ha ve required over two 
hours in the ori gina l form of the program. Each of 
the branch times in the table should ha ve appro
pria te line hooku p times added. I rea lly don' t 
sugges t that yo u do such ca lcula tio ns, but ra ther 
tha t you rea li ze the implica tions and orga ni ze 
yo ur programs acco rdingly. 

A one-line FOR/ IEXT loop takes 1.65 ms per 
cycle; placing the EXT sta tement in the foll owing 
line increases the repea t time to 1.71 ms. This 
mea ns that BASIC uses 0.06 ms to fetch the nex t 
line. The savings of in-line FOR/NEXT loops are 
small compared to other time-savers. The 
mega pass loop above took only one minute per 
line fo r fe tching the nex t line or about one pe rcent 
of the total loop time. Inclusion of a STEP in the 
FOR/NEXT counter adds no time because the step 
is nlwnys t/tere, with a defau lt value of one. 

Fast GOSUBs 
As the table shows, a COSUB-RETURN sequence 
takes less time than a GOTO. This is unexpected. 
Particularly in view of the fact that branches with 
re turns (GOSUBs) must first leave theIr Intended 
return address on a "stack" in the compute r, for 
late r reference. I suspected some sort of e rror in 
at least one of these measurements, bu t several 
more measurements in different prog ram envi
ronments gave consistent results . Wh y? Anyone 
know? 

The conditional branch commands ON _ 
GOTO _,~_ and IF _ THEN _ vary in time 
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requirements depending on the way they a re 
used. "The road not taken" with A= O: IF A THEN 
_ is the quickest thing BASIC can do (or not do), 
taking 0. 52 ms on the Atari . This quick test could 
be very useful in determining when to leave a 
many-pass loop because it is so much fas te r than 
anything e lse. The IF construction is fas te r than 
ON _ GOTO _ fo r simple decisions, but the 
latter is superior to a sequence of IF s tatements 
for multiple branches. 

It is also worth noting tha t the mo re frequently 
chosen des tinations should be moved to the front 
of the COTO lis t because each position costs one 
ms per branch . The TRAP s tatement is included 
among conditional branches because that's what 
it is, and because it is occasiona ll y used to make 
ex it decisions in loops. The time required for trap 
branching is essentially the time needed to try the 
o peration, establish an error condition, then 
branch . The fas test trap I ' ve fo und is to GOTO a 
nonexistent line O. TRAP is useful to test whether 
a disk drive or printer is o n-line, but these ope ra
tions ca n take many seconds before an error is 
established . 

USRTimes 
The las t entry in the table is the USR function 
which ca lls a machine language subroutine and 
passes variables to the subroutine . BASIC conve rts 
the floating point variables into two-byte intege rs 
and leaves them in designa ted memo ry registers. 
The three times lis ted correspond to passing no ne, 
one, or two variables . The subroutine tested here 
performed the housekeeping required by USR 
(clea ring the processor s tack) and re turned . 

Minimum time fo r machi ne language inte r
facing is over three ms; thus, USR ca ll s will not be 
an effecti ve way to accomplish iso la ted ope ra tions 
quickly. A better approach would be to construct 
entire loops or functi ons w hich can take ad va ntage 
o f machine language speed , pa rticu la rl y integer 
a rithmetic, without repea ted re turns to BASIC. 

Adding It All Up 
When I firs t needed to know how long the Atari 
takes to do things, I was surprised that such data 
had not already been published . After taking the 
measurements, I find it much easie r to under
stand. The results often vary in diffe rent program 
environments, and comple te definition of " pro
gram environment" is not easy. Even so, the rela
tive times for alterna ti ve operations should be 
consistent in other situati ons. You should be able 
to make better programming choices from the 
data presented here . A number of gene ral obse r
va tions about Atari BASIC are worth repeating: 

• Nothing much happens in less than 1.2 ms. 
• Constants are faster than variables, but not 
enough to get excited abou t. 



• Multiplication is a complicated affair in

which we want to put the least first.

• Logs, roots, trigs, and powers take a while.

• Despite their simplicity, strings are slower

than floating point numbers.

• Access times for matrix elements and sub

strings are much longer than variables and

whole strings.

• Lookup times within the variable name

table and variable value table were too short

to measure.

• Runtime stack operations don't appear to

be very time-consuming.

• Calling the next line costs only 0.06 ms

which, by itself, isn't enough to justify line

packing.

• Special number modes such as degrees,

radians, and scientific notation have no

measurable effect on operation times.

• The single most effective time-saver is to

turn off the screen.

Programs should be organized to isolate the

most time-consuming parts so that special atten

tion is needed only in these sections. The entry

routine placed at the back of the program should

take care of program setup, including all input,

disk access, and other slow interactive processes.

The main routine may have large parts which

are not repeated and use little time. The time-

consuming parts should be moved to the front of

the program as a subroutine and carefully op

timized using the timing information in this article,

line packing, or anything else that leads to

maximum efficiency. The latter part of the main

routine cleans up after the fast subroutines and

delivers the results to an output routine which

displays and prints them.

If the program is interactive and includes

frequent reruns, then reentry points which take

advantage of the original setup should be pro

vided. The sequence in the program listing will

be (1) branch to entry, (2) optimized subroutines,

(3) main routine, (4) output, and (5) entry. I seldom

succeed in preparing a program in this manner

from the beginning, but reorganization with these

goals in mind is very effective.
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TOLL FREE INFORMATION

PRODUCT OR SHIPPING

800-8

ATARI 600
NEC 6023 A
OKIDATA 82 A
MX-60FT

529.00
469.00
439.00
469.00
209.00
269.00
599.00
65.00

2

THE SOFTWARE AND COMPUTER SERVICE STORES

16609 11I VENTURA BLVD. TAAZANA, CA. 91356
TOLL FREE 800/621-2169 CALIF. 213/996-5722

FOR FREE QUARTERLY NEWSLETTER DROP US A UNE

STOP PLAYING GAME

■ Calculate odds on HORSE RACES with ANY COMPU
TER using BASIC.

■ SCIENTIFICALLY DERIVED SYSTEM really works. TV

Slalion WLKY ol Louisville. Kentucky used Itiis sytem

to predict Ihe odds of Irie 19B0 Kentucky Derby See

rhe Wall Streel Journal (June 6 1980} article on

Horse-Handicapping This system was written and

used Dy computer experts and ss now being made avarable to nome computer owners This

method is Dased on storing dalafrom a large number of races on a nign speed large scale

computer 23 factors taken Irom the "Daily Racing Form ' were then analyzed By Ihe

computer to see how they influenced race results From these 23 (actors ten were lound to

be the mosl vital in determining winners NUMERICAL PROBABILITIES ol each ol these 10

factors were then comnuted and this forms the basis ol this REVOLUTIONARY NEW
PROGRAM

■ SIMPLE TO USE Obtain Daily Racing Form ihe day before ihe races ano answer the 10

questions aDout each horse Run the program and your compuler will print out the odds lor

all horses in each race COMPUTER POWER gives you the advantage'

■ YOU GET i] Cassette
2| Listing of BASIC program for use with any compuler

3| Instructions on how lo get Ihe needed date Irom the ' Daily Racing Form'

A) Tips on using Ihe odds generated Py the program

5) Sample lorm to simplify entering oaia lor each race

MAIL COUPON OR CALL TODAY

3G COMPANY, INC. DEPT.CO (503)357-9889

RT. 3, BOX 28A, GASTON, OR 97119
Yes, I want lo use my computer for FUN and PROFIT. Please send me programs

at $24.95 each. Ci'de the cassette you need TRS-80. Color-80, Apple, PET/CBM

VlC-20. Commodore 64. Sinclair Timex '000 or Alan __

Enclosed is: D check or money order D MasterCard Cj Visa 49

Card No

NAME

E«p date

ADDRESS

CITV .ZIP.

START USING YOUR COMPUTER FOR

FUN and PROFIT!

• Multiplica tion is a complica ted affa ir in 
which we want to put the least first. 
• Logs, roots, trigs, a nd powers take a while . 
• Des pite their simplicity, strings are slower 
tha n floa ting point numbe rs. 
• Access times for matrix e leme nts and sub
strings are much longe r than va riables a nd 
whole strings. 
• Lookup times within the va riable name 
table and va riable va lue table were too short 
to measure. 
• Runtime stack ope rations don' t appear to 
be very time-consuming. 
• Calling the nex t line costs onl y 0. 06 ms 
w hich, by itself, isn' t e nough to justify line 
packing. 
• Special number modes such as degrees, 
radians, and scientifi c notation have no 
measurable effect on operati on times. 
• The single mos t effecti ve time-save r is to 
turn off the screen. 

Programs should be orga nized to isolate the 
most time-consuming parts so that special atte n
tion is needed only in these secti ons. The entry 
routine placed at the back of the progra m shou ld 
take care of program setup, including all input, 
disk access, and other slow interactive processes. 

The main routine may have large parts w hich 
are not repea ted a nd use little time. The time
consuming pa rts should be moved to the front of 
the program as a subroutine and ca refully op
timized using the timing informa tion in this article, 
line packing, or anything else that leads to 
max imum efficiency. The latter part of the main 
routine cleans up after the fast subroutines and 
delivers the results to an ou tput routine which 
displays and prin ts them . 

If the program is inte ractive a nd includes 
freq ue nt reruns, then reentry points w hich take 
ad van tage of the orig ina l se tu p should be pro
vided. The sequence in the program listing wi ll 
be (1) branch to entry, (2) optimized subroutines, 
(3) main r.ou tine, (4) output, a nd (5) entry. l seldom 
succeed in preparing a program in this manner 
from the beginning, but reo rganiza tion with these 
goa ls in mind is very effecti ve. 
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ATMI 800 
NEe 802J A 529.00 
OKIDATA 82 A 469.00 
MX·80 fT 4.39.00 
IiA YES lMMTMODEM 489.00 
;;-;; YES MICROMODEM /I 209.00 
J"" TH CORONA /P.l 269.00 
SIGNAlMAN MODEM 599.00 
NEC COLOR MONITOR 85.00 
~!C GREEN MONITOR 299 00 
nllJl.>,TIM DISI<.ffiEs 25 ~~~ 

PlUS THE lMGES 
SOnwME YOU ~iVEELEcnON OF 

EVEn. SEEN 

STOP PLAYING GAME 
• Calculate odds on HORSE RACES with ANY COMPU-~ 

TER uSing BASIC . 
• SCIENTIFICALLY DERIVED SYSTE M reall y works, TV 

StallOn WLKY of LOUIsville. Kentucky used thiS sytem 
[0 predict the odds 01 the 1960 Kentucky Derby See 
ttle Wall Street Journal (June 6, 1980) art icle on 
HOlse-Hanlllcapomg Th iS system was wrllten and 
used Dy computer experts ancl tS now being made avaIlable to home computer owners ThIS 
method IS based on storrng data from a large number of races on a hrgn spee!l larlle scale 
computer 23 lactofs taken lrom tne --Darly Racmg Farm - were then analyzed by tne 
compuier to see how they mlluenced race results From these 23 lactors . ten were louno 10 
be the most Vllal m determmlnll WlnnelS NUMERICAL PROBABILITIES 01 eaCtl 01 these 10 
laciors wele tnen computed and thiS lorms tne baSIS 01 tn ls REVOtUTrONARY NEW 
PROGRAM 

• SIMPLE TO USE Ootaln 'Oalty RaCing Form"" the !lay Detore the faces ano answer tne 10 
Quest ions alloul each hOrse Run Ihe program ano your computer WIll prrnt oullne cadS lOr 
all norses In eacn race COMPU TER POWER gives you the advantage' 

• YOU GET 1) Gassene 
21 llSlIn1i 01 BASIC plC,gram tor use Wlm any computer 
J) lnslrucl>OllS on Ilow 10 get Ihe needeo d-ala hom Ihe • Dally Raonll Form 
4) TIps on u511'1g lne O(!os generate(! by tne program 
5) Sample lorm to s.mpilly enteflng llata tor each race 

----------MAIL COUPON OR CALL TODAY-------- - -

3G COMPANY, tNC. DEPT.CO (5031357·9889 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes, I want [0 use my computer for FUN and PROFIT. Please send me __ programs 
al S24 _95 each. Circle the cassette you need TRS-SO. Color·SO, Aople, PET I CBM. 
VIC-lO. Commodore 64. Sinclarr l,me. 1000 or Atarr "E 
Enclosed IS: 0 check or money order 0 MasterCard 0 Visa • 

NAM' __________ __________ ___ 

ADDRESS ________________ _ ___ _ 

CITY STATE 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 



Versatile Data

Acquisition With VIC
Doug Homer and Stan Klein

This simple method of adjusting the VIC's internal jiffy

clock can slow it down to match your timing needs

making possible "variable speed" machine language

subroutines. You can save a good amount ofmoney by

transforming a VIC into this special-purpose tool. You

can even use this to speed up games.

Home computers are finding their "homes" in

labs, more and more frequently. Their flexibility

and low cost make them excellent substitutes for

more expensive special equipment. One common

use is as a data acquisition device. Data acquisition

systems monitor and record information on ex

periments in progress. For example, a chemist

may use a special electrode to measure the con

centration of a particular component in a chemical

solution. As the concentration changes, the

electrode sends a varying voltage to an analog-to-

digital converter. The converter changes the vol

tage signal to binary data which can be recorded

and stored for later analysis.

To log the data, the chemist could use a

special-purpose data acquisition system perhaps

costing thousands of dollars and useful only for a

particular type of experiment. On the other hand,

a microcomputercould be programmed to perform

the same function. Moreover, to perform another

type of experiment, the chemist need only modify

the program instead of buying new equipment.

When the data is stored, the computer might also

be useful in analyzing it.

Surprisingly Simple

There is a surprisingly simple method for con

verting the VIC into a data acquisition system. A

good acquisition system is based on a clock which

uses interrupts to sample the user port at adjust

able, fixed intervals. Data acquisition software is

usually complicated because you must worry
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about interrupts generated from the jiffy clock.

A simpler scheme is to append the data ac

quisition routine to the front of the interrupt ser

vice routine which is already functioning in con

nection with the jiffy clock. Every 16.667 mil

liseconds, VIC interrupts whatever it is doing to

look at the keyboard and update the jiffy timer.

Here's how to attach your own program to the

jiffy service routine and how to set the jiffy clock

to any rate of data acquisition.

To change the number of interrupts per sec

ond, just POKE different numbers into the low

timer latch (37158) and the high timer latch (37159).

Under normal operating conditions, these bytes

are loaded with 137 in the low latch and 66 in the

high latch. An interrupt is generated and the

latches are reloaded into the counters whenever

the counters are decremented to zero. The number

of cycles between interrupts is two cycles greater

than the number in the latches.

You might expect the counter to be loaded

with 16667 less two, since the normal interrupts

are every 1/60 of a second; but 66*256 +137 = 17033

rather than 16665. This means simply that the "1

MHz" counter decrements at 1.022*106 Hz, not at
an even rate of 1.00*10(l Hz. So, to make the jiffy

clock interrupt at a rate different than the normal

1/60 per second, just multiply the desired number

of microseconds per interrupt by 1.022 and sub

tract two from that number. Example: for a mil

lisecond interrupt (1000*1.022)-2 = 1020, so you

would POKE 3 into the high byte at location

37159, and 252 into the low byte at location 37158

(3*256+ 252 = 1020)-and now you have an inter

rupt every millisecond.

There are limits to this method of changing

the jiffy clock to produce varied interrupts. At the

slow end, the largest number that could be loaded

is $FFFF, or 65535. For the longest time interval

Versatile Data 
Acquisition With VIC 

Doug Horner ond Sion ~eln 

This simple method ofadjustillg the VIC's illtemal jiffIj 
clock COil slow it dowll to IIlntch your timillg ueeds 
IIlnkillg possible "variable speed" machille IDI'guage 
subroutilles . You call save a good alllOur,t of money by 
trallsfonllillg a VIC ill to this special-purpose tool. You 
COil evell use this to speed lip games. 

Home computers are finding their " homes" in 
labs, more and more frequently. Their flexibility 
and low cost make them excellent substitutes for 
more expensive special equipment. One common 
use is as a data acquisition device. Data acquisition 
systems monitor and record information on ex
periments in progress. For example, a chemist 
may use a special electrode to measure the con
centration o f a particular component in a chemica l 
solution. As the concentration changes, the 
electrode sends a varying voltage to an analog-to
digital converter. The converter changes the vol
tage signa l to binary data which can be recorded 
and stored for later analysis. 

To log the data , the chemist could use a 
special-purpose data acquisition system perhaps 
costing thousands of dollars and useful only for a 
particular type of experiment. On the other hand, 
a microcomputer could be programmed to perform 
the same function . Moreover, to perform another 
type of experiment, the chemist need only modify 
the program instead of buying new equipment. 
When the data is stored, the computer might also 
be useful in ana lyzing it. 

Surprisingly Simple 
There is a surprisingly simple method for con
verting the VIC into a data acquisition system. A 
good acquisition system is based on a clock which 
uses interrupts to sample the user port at adjust
able, fixed intervals. Data acquisition software is 
usually complicated because you must worry 
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about inte rrupts gene ,·a ted from the jiffy clock. 
A s impler scheme is to append the data ac

quisition routine to the fro nt of the interrupt se r
vice routine which is already fun ctioning in con
nection with the jiffy clock. Eve ry 16.667 mil
li seconds, VIC interrupts whateve r it is doing to 
look at the keyboard and update the jiffy time r. 
Here's how to attach yo ur own program to the 
jiffy se rvice routine and how to set the jiffy clock 
to any rate of data acq uis ition. 

To change the number o f inte rrupts per sec
ond, jus t POKE different numbers into the low 
timer latch (37158) and the high timer latch (37159). 
Under normal operating conditions, these bytes 
are loaded with 137 in the low latch and 66 in the 
high latch. An interrupt is generated and the 
latches are reloaded into the counte rs whenever 
the counters are decremented to zero. The number 
of cycles between interrupts is two cycles g rea ter 
than the number in the latches. 

You might expect the counte r to be loaded 
with 16667 less two, s ince the normal interrupts 
are eve ry 1160 of a second; but 66*256 + 137 = 17033 
rather than 16665. This means simply that the " 1 
MHz" counter decrements at 1.022*106 Hz, not at 
an even rate of 1.00*106 Hz. So, to make the jiffy 
clock interrupt at a rate different than the normal 
1/60 per second, just multiply the desired number 
of microseconds per interrupt by 1.022 and sub
tract two from that number. Example: for a mil
lisecond interrupt (1000*1.022)-2 = 1020, so yo u 
would POKE 3 into the high byte at location 
37159, and 252 into the low byte at location 37158 
(3*256 + 252 = 1020) - and now you have an inter
rupt every millisecond. 

There are limits to this me thod of changing 
the jiffy clock to produce varied interrupts. At the 
slow end, the largest number that could be loaded 
is $FFFF, or 65535. For the longest time interva l 
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CARDBOARD 6

$87.95
An expansion interface for the VIC-20.

Allows expansion to 40 K or accepts up

to six games. May be daisy chained for

more versatility.

CARDBOARD 3

$39.95
Economy expansion interface for

the VIC-20

CARD "?" CARD/PRINT

$79.95
Universal Centronics Parallel Printer

Interface for the VIC-20 or CBM-64.

Use an Epson MX-80 or OKIDATA or

TANDY or just about any other.

CARDETTE

$39.95
Use any standard cassette player/re

corder with your VIC-20 or CBM-64

LIGHT PEN

$29.95
A light pen with six good programs to

use with your VIC-20 or CBM-64

Prices subject to change.

TO ORDER P. O BOX 18765
WICHITA. KS 67218

(316)263-1095

Personal Checks Accepted (Allow 3 Weeks)

or COD (Add S2) Handling Charges S2 00

VIC-20 & 64 &

* PET OWNERS •

NEW AUTHENTIC PROGRAMS

CASINO CRAPS
•Any bet made in Vegas,

now can be made at home.

•The Field Hardways-

Place Bets-Come-Pass Line

•Find a winning system,without

losing a dime.

8Kversion[1player)$10.95
16K version f5rolayers)$12.95

KONNECTFOUR
•Now play this popular game
against your pet.

•Excellent-sound ^graphics
•Real time clock
•Three levels of play

•Can fit into 8K

•Fun & Educational for all ages

ONLY $10.95

GP Microsystems
72-31 67th Place

Glendale.N.Y. 11385

Please include $ 1.50 shipping

&handlingforeach program.

Indicateversion.

The "Right" Angle

in

Personal

Computing

COMPUMATE 101
The microelectronic revolution

brought the reality of the personal

computer into our homes and

offices. And with it, the need for

an effective human interface to

insure the productivity of your

system.

The COMPUMATE 101 is

economically angled for optimum

monitor viewing. The unique

wedge design has also been dual-

engineered as a printer stand

featuring improved readability.

Manufactured in rugged smoked

gray acrylic plastic, the versatile

COMPUMATE 101 provides

operating ventilation for detached

keyboard computer docking.

Trimmable support ribs accom

modate side entry of flat data

cables and its raised configuration

allows excellent space saving

paper feed management for the

printer application.

The COMPUMATE 101 nominal

dimensions are 20.5" wide x 12.0"

deep, 5.5" high at the crest of the

angle.

COMPUMATE 101 adds profes

sional features at a price the

personal computer user can

justify.

Priced at $39.95

Standard Shipping FOB Factory

Via UPS

• Mastercard and Visa Accepted •

Phone 1 (314) 968-6557

Please Allow 4 weeks (or delivery.

PO Box 1018 • Batlwin, MO 63011

COMMADORE 64

VIC-2O

8 Expansion

Connectors

Each Switched

Individually

Fully Enclosed

Chassis

Master Power

Switch with 2

11Ov AC OUTLETS

for computer

and accessories

RIBBON CABLE

Connection

for convenient

placement

LED DISPLAY

RESET Button

120 day chassis

1 yr power supply

WARRANTIES

fingertip

selection of

game and other

Cartridges

Optional 5 volt

Power Supply

removes power

load from your

computer

THE

SOFT-AWARE BOX

the most advanced

expansion chassis
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SOFT-AWARE
aimed soft*.

P.O. Box 725, Glendora, CA 91740

VIC-BO and CBM 64 mr» cr.d.m.rk.

of Commodon Builn«n M»ohln*»
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An expansion interlace lor the VIC· 20. Personal 
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to six games. May be daisy chained for 

more versa'ility. Computing 
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$39.95 
Economy expansion interf ace for 

'he VIC-20 

CARD .. ?" CARD/ PRINT 
$79.95 

Universa l Centronics Parallel Printer 
Interface for the VIC-20 o r CBM-64. 
Use an Epson MX-80 or OKIDATA or 
TANDY or just about any other. 

CARDETTE 
$39.95 

Use any standard cassette player/ re
corder with your VIC-20 or CBM-64 

LIGHT PEN 
$29.95 

A light pen with six good programs to 
use with your VIC-20 or CBM-64 

Prices subject 10 change. 
TO ORDER P. O. BOX 18765 

WICHITA, KS 672 18 
13161 263-t095 

Personal Checks Accepted (Allow 3 Weeks) 
or C.O.D. (Ada $2) Handling Charges S2.00 

VIC-20 & 64& 
* PET OWNERS * 
NEW AUTHENTIC PROGRAMS 

CASINO CRAPS 
oAny bet made in Vegas. 
now can be made at home. 

o The Field Hardways-
Place Bets-Come-Pass Line 

oFind a winning system.without 
losing a dime. 

8KverSion(1 player)S10.95 
16K version (5 p layers)S12.95 

KONNECT FOUR 
oNow play this popular game 
againsl your pet. 

o Excellent'sound &graphics 
oReal time clock 
o Three levels of p lay 
oCan fit into 8K 
oFun & Educational for all ages 

ONLY $10.95 
G P Microsystems 
72-3167th Place 
Glend a le, N.y .11385 

Please include S 1.50shipping 
&handling for each program. 
Indicate version. 
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COMPUMATE 101 
The microelectronic revolution 

brought the real ity of the personal 
computer into our homes and 
offices. And with it. the need for 
an effective human interface to 
insure the productivity of your 
system. 

The COMPUMATE 101 is 
ergonomically angled for optimum 
moni tor viewing. The unique 
wedge design has also been dual
engineered as a printer stand 
featuring improved readability. 

Manufactured in rugged smoked 
gray acrylic plastiC. the versatile 
COMPUMATE 101 provides 
operating ventilation for detached 
keyboard computer docking. 

Trimmable support ribs accom
modate side entry of flat data 
cables and its raised configuration 
allows excellent space saving 
paper feed management fo r the 
printer application. 

The COMPUMATE 101 nominal 
dimensions are 20.5" wide x 12.0" 
deep. 5.5 " high at the crest of the 
angle. 

COMPUMATE 101 adds profes
sional features at a price the 
personal computer user can 
justify. 
Priced at 539.95 

Standard Shipping FOB Factory 
Via UPS 
• Mastercard and Visa Accepted • 
Phone 1 (314) 968-6557 

Please Allow 4 weeks for delivery. 
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Interruptions Can

Make Your Games

Run Faster

Ottis Cowper. Technical Editor

This is a very powerful programming tech

nique, the interrupt drive)! subroutine, which

has a much wider range of applications than

merely gathering data from the user port.

For example, how would you like your com

puter to handle two jobs at once? Actually,

the 6502 microprocessor is a sequential device

and can only do one operation at a time, but

the VIC's hardware interrupts occur so fre

quently (60 times per second) that a machine

language interrupt routine can appear to

work concurrently with BASIC.

A Demonstration

As a demonstration, make the additions and

changes shown in Program 1 to the program

in the article. (This demonstration is for the

unexpanded VIC and requires a joystick.

Remove or disable any expansion modules.)

Since the DATA statements contain a

machine language routine, they must be

typed in exactly as shown. Be sure to save a

copy of the program before you RUN since

an error in an interrupt routine almost always

causes your system to lock you out. For those

interested in the operation of the routine,

a disassembly of the code is provided in

Program 2.

When you RUN the program, you

should see a bar appear in the center of the

screen. Try moving your joystick left and

right and notice how smoothly the bar moves.

Type in a new value for the high and low

bytes of the timer. Higher timer values slow

down the bar movement; lower values speed

it up. Compare this to the slow and jerky

movement you're used to in BASIC, and

imagine how an interrupt joystick or charac

ter movement routine would improve your

favorite game.

The main point is that the joystick

reading and bar movement are totally inde

pendent of BASIC. To prove this to yourself,

hit the STOP key. You'll see the message

BREAK IN 35. The BASIC program has

ended, but the interrupt routine is not af

fected. The bar movement continues as

before. To disable the routine, hit the RUN/
STOP and RESTORE keys at the same time.

How To Add It To Your Programs

Here is the procedure for adding an interrupt

driven routine to your BASIC program (ex

ample lines from the program given in the

article are noted in parentheses):

1. Reserve room for the new routine

somewhere in memory (line 10).

2. Load the machine language code into

the protected area (line 15).

3. Disable interrupts, load the address

(known as the "interrupt vector") of the

new routine into locations 788 and 789,

and re-enable interrupts (line 20).

4. If necessary, modify the speed of the

interrupt routine by adjusting the rate of

the jiffy clock (line 30).

5. It is absolutely essential that the ap

pended interrupt routine end with a

JuMP to the normal ROM interrupt

handling routine (for the VIC, this would

beJMP$EABF).

Program 1: Demonstration Program
11 PRINT"{CLEAR)"
12 FORI=38400TO38905:POKEI,0:NEXT

13 POKE 1,8;POKE2,10

14 FORI«0TO2:POKE7909+I,160:NEXT

I 5 FORZ=0TO69 : READQ: POKE (28*2 56+Z) , Q : NEXTZ

22 DATA 166,1,164,2,169,127,141,34,145,173

23 DATA 31,145,41,16,240,26,173,32,145,41

24 DATA 12B,208,35,192,21,240,31,169,32,157

25 DATA 220,30,232,200,169,160,153,220,30,24

26 DATA 144,16,224,0,240,12,169,32,153,220

27 DATA 30,202,136,169,160,157,220,30,134,1

28 DATA 132,2,169,255,141,34,145,76,191,234

3 5 GOTO35

Program 2: Disassembly Of Machine

Language Routine in Program 1

IC00

1C0 2

1C04

1C06

1C09

1C0C

1C0E

1C10

1C13

1C15

1C17

1C19

1C1B

1C1D

1C20

1C21

1C22

1C24

1C27

1C28

1C2A

1C2C

1C2E

1C30

1C33

1C34

1C35

1C37

1C3A

1C3C

1C3E

1C40

1C43

A6

A4

A9

8D

AD

29

F0

AD

29

D0

C0

F0

A9

9D

E8

ce

A9

99

18

90

E0

F0

A9

99

CA

88

A9

9D

S6

84

A9

8D

4C

01

02

7F

22

IF

10

1A

20

80

23

15

IF

20

DC

A0

DC

10

00

0C

20

DC

A0

DC

01

02

FF

22

BF

91

91

91

IE

IE

IE

IE

91

£A

LDX

LDY

LDA

STA

LDA

AND

BEQ

LDA

AND

BNE

CPY

BEQ

LDA

STA

I NX

I NY

LDA

STA

CLC

BCC

CPX

BEQ

LDA

STA

DEX

DEY

LDA

STA

STX

STY

LDA

STA

JMP

$01

$02

#$7F

$9122

$911F

#$10

S1C2A

$9120

#$80

?1C3A

#$15

$1C3A

#$20

51EDC,

#$A0

51EDC,

?1C3A

#$00

$1C3A

#$20

?IEDC,

#$A0

?1EDC,

$01

$02

#$FF

$9122

SEABF

X

Y

Y

X
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Interruptions Can 
Make Your Games 
Run Faster 
OttlS Cowper. Technical Edito r 

This is a very powerful programming tech
nique, the il/tern/pt drivel/ subroutine, which 
has a much wider range of applications than 
merely gathering data from the user port. 
For example, how would you like your com
puter to handle two jobs at once? Actually, 
the 6502 microprocessor is a sequential device 
and can only do one operation at a time, but 
the VIC's hardware interrupts occur so fre
quently (60 times per second) that a machine 
language interrupt routine can appear to 
work concurrently with BASIC. 

A Demonstration 
As a demonstration, make the additions and 
changes shown in Program 1 to the program 
in the article. (This demonstration is for the 
unexpanded VlC and requires a joystick. 
Remove or disable any expansion modules.) 
Since the DATA statements contain a 
machine language routine, they !rIllst be 
typed in exactly as shown. Be sure to save a 
copy of the program before you RUN since 
an error in an interrupt routine almost always 
causes your system to lock you out. For those 
interested in the operation of the routine, 
a disassembly of the code is provided in 
Program 2. 

When you RUN the program, you 
should see a bar appear in the center of the 
screen. Try moving your joystick left and 
right and notice how smoothly the bar moves . 
Type in a new value for the high and low 
bytes of the timer. Higher timer values slow 
down the bar movement; lower values speed 
it up. Compare this to the slow and jerky 
movement you' re used to in BASIC, and 
imagine how an interrupt joystick or charac
ter movement routine would improve your 
favorite game. 

The main point is that the joystick 
reading and bar movement are totally inde
pendent of BASIC. To prove this to yourself, 
hit the STOP key. You'll see the message 
BREAK IN 35. The BASIC program has 
ended, but the interrupt routine is not af
fected . The bar movement continues as 
before. To disable the routine, hit the RUNI 
STOP and RESTORE keys at the same time. 
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How To Add It To Your Programs 
Here is the procedure for adding an interrupt 
driven routine to your BASIC program (ex
ample lines from the program given in the 
article are noted in parentheses): 

1. Reserve room for the new rou tine 
somewhere in memory (line 10) . 
2. Load the machine language code into 
the protected area (line 15). 
3. Disable interrupts, load the address 
(known as the " interrupt vector") of the 
new routine into loca tions 788 and 789, 
and re-enable interrupts (line 20). 
4. If necessa ry, modify the speed of the 
interrupt routine by adjusting the rate of 
the jiffy clock (line 30). 
5. It is absoilltely essential that the ap
pended interrupt routine end with a 
JuMP to the normal ROM interrupt 
handling routine (for the VIC, thi s would 
be JMP $EABF). 

Program 1: Demonstration Program 
11 PRINT " [CLEARJ" 
12 FORI~384eaT038905:POKEI , 0:NEXT 

13 POKE 1 . 8 : POKE2,10 
14 FORI- 9T02:POKE7909+I ,1 60 : NEXT 
15 FORZ~0T069 : READO:POKE(28·256+Z) , Q : NEXTZ 
22 DATA 166 . 1.164.2 , 169 ,1 27 , 141 , 34 , 145 ,1 73 
23 DATA 31,145,41,16,240,26,173,32.14 5 ,4 1 
24 DATA 128, 208,35 , 192,21,240 , 31 , 169 , 32 ,1 57 
25 DATA 220 , 30 ,2 32 . 200 , 169,160,lS3.220 , 3~ . 24 
26 DATA 144,16 , 224,0,240 . 12 ,169 , 32 , 153 , 220 
27 DATA 30 , 202 . 136 , 169 , 160 , 157 , 220 , 30 , 134,1 
28 DATA 132, 2 , 169 , 255,141,34,145,76 , 191 , 234 
35 GOT035 

Program 2: Disassembly Of MaChine 
Language\Routine·ln Program 1 
Ic00 A6 0 1 LOX $01 
lC02 A4 02 LOY $~2 
IC04 A9 7F LOA i$7F 
1c06 80 22 91 STA $9122 
1C09 AD IF 91 LOA $91lF 
le0e 29 10 AND i$10 
lC0E F0 lA SEQ $IC2A 
lC10 AD 20 91 LOA $9120 
le13 29 80 AND 1$80 
lCl S 00 23 SNE SlC3A 
ICl7 C0 15 CPY #$15 
lC19 F0 IF SEQ $IC3A 
IClS A9 20 LOA 1$20 
lCID 90 DC I E STA $IEOC , X 
le20 EB INX 
lC21 cB INY 
IC22 A9 A0 LOA #$A0 
lC24 99 DC IE STA $IEOC ,Y 
lc2? 18 CLC 
lC28 90 10 Bce $IC3A 
lC2A E0 00 CPX i$00 
lC2e Fe 0C BEQ $lC3A 
lC2E A9 20 LOA i$20 
lC30 99 DC IE STA $IEOC ,y 
lC33 CA DEX 
lC34 88 DEY 
lC35 A9 A0 LOA '$A0 
Ie3? 90 DC IE STA $IEDC,X 
le3A 86 01 STX $01 
le3e 84 02 STY $02 
lC3E A9 FF LOA '$FF 
lC40 80 22 91 STA $9122 
lC43 4C SF EA JMP $EASF 



VIC-20 & C64

€xclusive needs... Exclusive source!

Southwest Micro Systems Inc

Hardware Peripherals:

VIC-20 Color Computer1 S 149.00

Commodore 64' 475.00

VIC-1525 Printer1 325.00

VIC-1541 Disk Drive' 325.00

CIE Cartridge (IEEE-488 for C64) 95.00

VIE Cartridge [IEEE-488 for VIC-20] 75.00

RS-232R Interface for VIC or C64 45.00

SPI Parallel Interface for VIC or C64 55.00

VPI VIC Parallel Interface 45.00

VEX-3 Expander 29,95

VEX-6 Expander 85,00

V3K RAM Expansion 35.00

V8K RAM Expansion 45.00

V16K RAM Expansion 85.00

V24K RAM Expansion 115.00

40/80 Col VIC Video Expander w/16K 250.00

80 Col C64 Video Expander 150.00

C64 Z-80/80 Col CP/M Cartridge 250.00

VAC Audio Cassette Interface 25.00

VMC/CMC VIC & C64 Monitor Cables 15.00

Joy Stick (Arcade Quality) 25.00

Atari Game Interface for VIC-20 65.00

C64 Software Products:

EPYX-Temple of Apshai3 Disk 39.95

EPYX-Upper Reaches of Apshai3 Disk 19.95

EPYX-Curse of Ra3 Disk 19.95

EPYX-Sword of Fargoal3 Disk 29.95

EPYX-Crush, Crumble & Chomp3 Disk 29 95

Wordpro 3 + Wordprocessing5 85.00

Info Designs Soft Pack (G/L.A/ R,A/P)a 475.00

Data Base for C64 75.00

Financial Spreadsheet for C64 125.00

Super Sprite Cassette 35.00 Disk 35.00

Mail It 64 Cassette 20,00 Disk 25.00

'Trademark of

Commodore Inl

Dealer inquiries invited.

'Trademark of

Creative Software
^Trademark o)

EPYX Software

VIC-2O Software Products:

VTE/CTE Terminal Program for VIC & C64

Cassette 8.95

Diskette 12.95

VT-40 VIC 40 Col Terminal Communicator

Cartridge with Downloading- 45.00

VIC Super Expander' 49.95

VIC Programmers Aid Cartridge1 45.00

VIC Intro to Basic Part I & II1 45.00

Home Inventory3 Cassette 12.00 Disk 15.00

Household Finance2

Logic Games2

Action Games2

City Bomber &. Minefield2

Black Hole Game2

Trashman Game2

Astroblitz Game2

Choplifter Game2

Serpentine Game1

Apple Panic Game2

Terraguard Game2

Videomanic Game2

Spills & Fills2

Cassette 25.00 Disk 30.00

Cassette 10.95

Cassette 15.00

Cassette 15.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00

Cartridge 35.00Pipes2

EPYX-lnvasion of Crion (16K Extra]3Cassette 24.95

EPYX-Datestones of Ryn (16K Extra)3Cassette 19.95

EPYX-Rescue at Rigel (16K Extra)3 Cassette 29.95

EPYX-Crush, Crumble & Chomp (16K Extra)3

Cassette 29.95

EPYX-Plattermania3

Heswriter for VIC-20J

HES-MON for VIC^O*

HES-Turtle Graphics*

Data Base for VIC-20

Wordprocessing for VIC-20

Cassette 65.00 Disk 65.00

Cartridge 39.95

Cartridge 39.95

Cartridge 39.95

Cartridge 39.95

Disk 55.00

Immediate delivery on all items.

'Trademark of 5Trademark of 'Trademark of
Human Engineered Professional Software info Designs Software

Software

Yes, Please send me:

QTY MODEL* NAME PRICE

i | TOTAL [in Texas, odd 5% soles tax) | [Signature I

Your Name.

Address ,

City State. .Zip

payment method; Check

Master Cord #

Visa #

Card-Exp. Date.

American Express #

Southwest Micro Systems Inc.*2554 Southwell*Dallas,Texas 75229«(214] 484-7836

VIC-20 &C64 

Exclusive needs ... Exclusive source! 

,..-___ Southwest Micro Systems Inc 
Hardware Peripherals: 
VIC·20 Color Computer' 
Commodore M' 
VIC·1525 Printer' 
VIC·1541 Disk Drive ' 
CIE Cartridge (IEEE·488 for C64) 
VIE Ca rtrid ge (IEEE·488 for VIC·20) 
RS·232R Interface for VIC or CM 
SPI Paralle l Interface for VIC or CM 
VPI VIC Paralle l Interface 
VEX·3 Expander 
VEX·6 Expander 
V3K RAM Expa nsion 
V8K RAM Expansion 
V 16K RAM Expansion 
V24K RAM Expansion 
40 / 80 Col VIC Video Expander w / 16K 
80 Col C64 Video Expander 
C64 Z·80 / 80 Col CP/ M Cartrid ge 
VAC Aud io Co ssette Interfa ce 
VMC /CMC VIC & CM Monitor Cables 
Joy Stick (Arcade Qua lity) 
Atari Ga me Interface for VIC·20 

C64 Software Products: 
EPYX·Temp le of Apshai' 
EPYX·Upper Reaches of Apsha i' 
EPVX·Curse o f Ro' 
EPVX·Sword of Fo rgool' 
EPVX·Crush. Crumble & Chomp' 
Wordpro 3 + Word processing' 
Info Desig ns Salt Pock (G/L.AI R.AlP)' 
Data Bose for CM 
Fina ncia l Spreadsheet for CM 
Super Sprite Cossette 35.00 
Mo il It 64 Ca sselle 20.00 

Dealer Inquiries Invited. 

$1 49.00 
475.00 
325.00 
325.00 
95.00 
75.00 
45.00 
55.00 
45.00 
29.95 
85.00 
35.00 
45.00 
85.00 

115.00 
250.00 
150.00 
250.00 

25.00 
15.00 
25.00 
65.00 

Disk 39.95 
Disk 19.95 
Disk 19.95 
Disk 29.95 
Disk 29.95 

85.00 
475.00 

75.00 
125.00 

Disk 35.00 
Disk 25.00 

'Trademork o f 
Commodore Inl 

qrodemork of 
CreaTive Software 

lTrodemork 01 
EPYX Software 

VIC·20 Software Products: 
VTE /CTE Termina l Program for VIC & CM 

Cassette 8.95 
12.95 Diskette 

VT·40 VIC 40 Col Termina l Communicator 
Cartridge wilh Downloa d ing 45.00 

VIC Super Expa nder' 49.95 
VIC Progra mmers Aid Ca rtridge' 45.00 
VIC Intra to Basic Part I & II' 45.00 
Home Inventory' Co ssette 12 .00 Disk 15.00 
Household Finance' Co ssette 25.00 Disk 30.00 
Logic Gomes' Casselle 10.95 
Action Gomes' Cossette 15.00 
City Bomber & Minefield' Cossette 15.00 
Block Hole Game' Ca rtridg e 35.00 
Trashman Game' Ca rtrid ge 35.00 
Astroblitz Game' Ca rtridge 35.00 
Choplilter Game' Ca rtridge 35.00 
Serpentine Game' Cartrid ge 35.00 
Apple Pa nic Game' Cartridge 35.00 
Terraguard Game' Cartridge 35.00 
Videoma nic Game' Cartrid ge 35.00 
Spills & Fills' Cartridge 35.00 
Pipes' Cartridge 35.00 
EPVX·lnvasion o f Orion (16K Extra )'Cassette 24.95 
EPVX·Dotestones of Ryn (16K Extra ),Cassette 19.95 
EPVX·Rescue a t Rigel (16K Extra )' Cassette 29.95 
EPVX·Crush. Crumble & Chomp (16K Extra)' 

EPVX·Pla ttermania ' 
Heswriter for VIC·20' 
HES·MON for VIC·20' 
HES·Turi le Graphics' 
Da ta Bo se far VIC·20 

Cassette 29.95 
Ca rtridge 39.95 
Cartr idge 39.95 
Cartridg e 39.95 
Ca rtridg e 39.95 

Disk 55.00 
Word processing for VIC·20 

Co ssette 65.00 Disk 65.00 

Immediate delivery on all items. 

4TrodemOlk 01 ~Trodemork of cTrodemark 01 
Human Engineered Professlonol Sollwore Info Designs Sollwore 

Softwore 

[YeS. Please seiidiiie-: - -- -- -- -- -- - - V:~~ - - - - - - - - -:J 
I ~- I I City State Zip I 
I 

payment method: Check 0 Card-Exp. Date I 
Moster Cord # ___________ ____ _ 

I Visa # I 
Americon Express # _____________ _ 

U __ ign~e __________ =l 
Southwest Micro Systems Inc.' 2554 Southwell' Dallas, Texas 75229'(214) 484-7836 



between interrupts, the number of microseconds

would be (65535+2)/l.022=64126. The fast end

limit is set by the percent of time remaining for

BASIC. This percent is derived by (L-IR)/(L + 2),

where L is the number POKEd in the timer latch

described above, and IR is the number of cycles

taken up by the unmodified interrupt service

routine.

There are approximately 220 cycles in the

unmodified interrupt service routine; thus, if the

number POKEd into the timer approaches 220,

there will be no time available for anything other

than attending to the interrupt service routine.

Here's how to add your own machine lan

guage routine to the jiffy clock service routine.

Normally, when the decrementing counter hits

zero, the operation is transferred to the interrupt

service routine whose beginning address (SEABF)

is stored in 788 and 789 (S0314 and $0315). By

changing the address in 788 and 789, you can tell

VIC to do additional instructions in machine lan

guage and then go to SEABF to run the normal

service routine.

To change the address in 788 and 789, you

must disable the interrupt enable register for the

jiffy clock to allow the number in these locations

to be changed. POKEing location 37166 with 128

will disable the interrupt; after the addresses in

788 and 789 have been changed, POKEing location

37166 with 192 will enable the interrupts again.

Here's a sample program:

10 POKE52,28:POKE56,28:REM SETTING UPPER "

BOUNDARY FOR BASIC

15 FOR Z=0 TO 9:READ Q:POKE(28*256+2),Q:N

EXT Z:REM MACHINE PROGRAM IN PAGE

28

20 POKE3 7166,128:POKE788,0:POKE789,28:POK

E37166,192

21 REM LINE 20 CAUSES THE INTERRUPT TO NO

W GO TO PAGE 28

25 DATA 173,16,145,157,0,29,232,76,191,23

4

30 INPUT"LOW":Nl:INPUT"HIGH";N2:POKE37158

,N1:POKE37159,N2

31 REM LINE 30 CHANGES THE TIMING OF THE "

INTERRUPT

The machine language program in line 25 disas

sembles to:

1C00 LDA $9110;

1CO3STA$1DOO,X;

1C06 INX;

1C07JMP SEABF;

Get data from user port

Store data in page 29 ring buffer

Increment pointer for ring buffer

Jump to normal jiffy service

routine

This program can be used as a guide for set

ting up the jiffy clock for timed data acquisition.

One additional consideration in terms of the per

cent of time left for BASIC: the above program

has added an additional fourteen cycles which

must be added to the IR variable. Exercise caution

if data is to be gathered at faster than half-

millisecond intervals. C
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POWERBYTE SOFTWAREt
Presents

APPLICATION SOFTWARE

Business and Home
for the

• Commodore 64

•Vic20andTRS80CC

65 Applications Available including:

THE EDITOR - Advanced Word Processor

with Powerful Editing Features (64 & 8K Vic 20)

THE ACCOUNTANT - General Ledger, Income

Statement &. Balance Sheet

ACCOUNTS RECEIVABLE/PAYABLE- Create

Journal for Current Accounts &. Record of Paid Accts.

BUSINESS INVENTORY S19.9S

ORDER TRACKER S19.95

MY PROFIT MARGIN $16.95

BILLING SOLVER $19.95

CASH FLOW MODEL $16.95

THE CLIENT TICKLER $19.95

INCOME &. EXPENSER Si S.95

BUSINESS $16.95

APPOINTMENTS

AT HOME INVENTORY

CHECKBOOK BOOKY

THE STOCK TICKER

TAPE

UTILITY BILL SAVER

THE BAR CHART

MOTHER'S RECIPES

THE MAILMAN

GRADE MY KIDS

$34.95

$29.95

$21.95

$12.95

$12.95

$16.95

$12.95

$8.95

$12.95

$12.95

$15.95

AND MANY, MANY MORE!!

FOR CASSETTE OR DISC ($10.00 Extra - 64 & Vic 20)

•FREE CATALOG
WITH INTRODUCTORY SPECIALS

POWERBYTE SOFTWARE

"V^-l,.. WEST BERLIN, NJ 08091 flp
(609) 346-3063 —.---^

»»¥»¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥JMMM»»

ARCADE GAMES! )

■4
NEW FOR THE

commodore

collisionmm
Avoid the walls, Ihe purple

dots, and the lines as you

maneuver to make your

opponent crash before time
runs out. 9 levels of
difficulty. Sonus time for
high scores. 1 or 2 players.

Joysticks required.

AT YOUR DEALER NOW!

HAVE A

NICE DAY!
Move your base and fire

your missiles to blast Happy

Faces from the sky! Full

sprite graphics! 1 or 2

players. Keyboard, joystick,

or paddle controls.

AVAILABLE SOON!

Allgames compiled from BASIC for speed. Ask for
COLLISION! at your dealer, or send S12.95 for each program
on cassette tape. $15.95 on disk, plus SI.50 shipping.

Dealer mquines invited. Ph. 319-754-5291

Topo|pgic
P.O. Box 752

Burlington, Iowa 52601 1

between interrupts, the number of microseconds 
would be (65535 + 2)/1.022 = 64126. The fast end 
limit is set by the percent of time remaining fo r 
BASIC. This percent is derived by (L-IR)/(L + 2), 
where L is the number POKEd in the timer latch 
described above, and IR is the number o f cycles 
taken up by the unmod ified interrupt serv ice 
routine . 

There are approxi ma tely 220 cycles in the 
unmodified inte rrupt service routine; thus, if the 
number POKEd into the timer app roaches 220, 
there will be no time ava ilable for anything other 
than attending to the interrupt se rvice rou tine. 

Here's how to add your own machine lan
guage routine to the jiffy clock service routine . 
Norma lly, when the decrementing counter hits 
zero, the operation is transferred to the in te rrupt 
service routine whose beginning address ($EABF) 
is stored in 788 and 789 ($0314 and $0315). By 
changing the address in 788 and 789, you ca n tell 
VIC to do add itio nal instructions in mach ine lan
guage and then go to $EABF to run the no rmal 
service routine . 

To change the address in 788 and 789, you 
must di sable the interrupt enable register for the 
jiffy clock to allow the number in these locations 
to be changed. POKEing location 37166 with 128 
w ill disable the interrupt; after the addresses in 
788 and 789 have been changed, POKEing location 
37166 with 192 wi ll enable the interrupts agai n. 
Here's a sample p rogram: 

10 POKE52 , 28, POKE 56 , 28, RE~I SETTING UPPER -
BOUNDARY FOR BASIC 

15 FOR Z=0 TO 9 , READ Q,POKE(28 *2 56+Z ),Q , N 
EXT Z, REI~ MACHHIE PROGRAM IN PAGE 

28 
20 POKE37166 , 128 , POKE788 , 0,POKE789 , 28,POK 

E37166 ,1 92 
21 REI~ LINE 20 CAUSES THE INTERRUPT TO NO 

W GO TO PAGE 28 
25 DATA 173 , 16 , 145 , 157 , O, 29,232,76 , 191 , 23 

4 
30 INPUT"LOW " ; Nl ,I NPUT" HI GH "; N2 , POKE3715B 

, Nl , POKE37 159 , N2 
31 REM LINE 30 CHANGES THE TIMING OF THE -

INTERRUPT 

The machine language program in li ne 25 disas
sembles to: 

1COO LOA 59110; 
1 C03 STA 51DOO,X; 
l C06 INX; 
lC07 jMP SEABF; 

Get data from user port 
Store data in page 29 ring buffer 
Increment pointer for ring buffer 
Ju mp to norma l jiffy service 
rout ine 

This program can be used as a guide for se t
ting up the jiffy clock for timed da ta acqu isition. 
One additiona l conside ration in terms of the per
cent of time left for BASIC: the above program 
has added an add itiona l fourteen cycles which 
must be added to the IR variable . Exe rcise caution 
if data is to be ga thered at faster than half-
mill isecond interva ls. 0 
248 COMPUTE! Moy1983 

~."""~ .. ""' ....•.. ~ ... ~ .... ~ 
>t • 
: POWERBYTE SOFTWARE TM i 
~ Presents ; 
; APPLICATION SOFTWARE : 
~>t! Business and Home i 
:::: for the 
>t - Commodore 64 • 
: -Vic 20 and TRS 80 CC : 
>t • 
; 65 Applications Available including ' : 
-"r THE ED ITOR - Advanced Wo rd Processor $34.95 • 
,.. with Powerrul Editing Fea tures (64 &. 8K Vic 20) .. 
! THE ACCOUNTANT· General Ledger, lncome $29.95 ~ 
....- Statemen t &. Balance Sheet ~ 
.. ACCOUNTS RECEIVABtEJI'AYA BL E- Create $21.95 .. 
.. Journal for Current Accounls &. Record of Paid Ac cts. • • • .. BUSINESS INVENTORY $19,95 AT HOME INVENTORY $12.9 5 .. 
.. ORDER T RACKE R $ 19.95 CHEC KBOOK BOOKY $ 12.9 5 Jt 
! MY PROFIT MARGIN $ 16.95 THE STOCK TICKER $16.95 Jt 
~ BILLIN G SOLVER $ 19.95 TAPE ,. 
.. CASH FLOW MODEL $ 16 .95 UTILITY BILL SAV ER $12.95 Jt 
.. THE CLIENT T ICKLER $19.95 THE BAR CHART $8 .95 " 
~ INCOME&. EXPENSER $1 5.95 MOTHER 'S RECIPES $ 12,95 ! 
~ BUSINESS $16.95 THE MAILMAN $ 12.95 ~ 

: AI'POlNTMENTS GRADE MY KIDS $ 15.95 : 

.. ANO MANY, MANY MORE!! .. 

: FOR CASSETTE OR DISC ($IO.OO Extra· 64 & Vic 20) : 

: -FREE CATALOG i 
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.. ~ 2 CHIPLEY RUN II >t 
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ARCADE GAMES! 
NEW FOR THE 

(:: commodore 64 
COLLISION-· 
Avoid the walls. the purple 
dots . and the lines as you 
maneuver to make your 
opponent crash before l ime 
ru ns out. 9 levels of 
difficulty . Bonus lime for 
high scores. 1 or 2 players . 
Joysticks required . 

AT YOUR DEALER NOW! 

r.7\HAVEA 
\:d:I NICE DAY! 
Move your base and lire 
your missiles to blast Happy 
Faces from the sky! Full 
sprite graphics! 1 or 2 
players. Keyboard. joystick , 
or paddle cont rols . 

AVAILABLE SOON! 

All Hllmos compi/ed from BASIC for speed. Ask for 
COLL IS ION! at your delllcr. or send 512.95 for elu:h progrnl1l 
on cassette tape, 5/,s.95 on disk , plus 51.50 shipping. 

Ph. 319-754-5291 

P.O. Box 752 
Burlington. Iowa 52601 



Optimizing PET Speed
Michael W Schaffer

Careful numbering ofprogram lines in Commodore

Upgrade and 4.0 BASIC can improve the execution

speed ofGOTOs and GOSUBs. This technique is not

applicable to the VIC-20, but the VIC is quite fast with

out it.

You can improve the efficiency of certain GOTOs

and GOSUBs in your programs. The technique,

though simple, is apparent only if you look at a

disassembly of the BASIC ROM (it's at hex B830

in 4.0 ROMs).

The major overhead in the execution of

GOTOs and GOSUBs is the time taken by BASIC

to find the line number you are going to (the target

line number). To start the search, BASIC first com

pares the high-order byte of the target line number

to the high-order byte of the current line number.

If the target high byte is larger, then BASIC starts

to search at the next line of the program. Other

wise, BASIC starts the search at the beginning of

the program.

Notice that BASIC only compares the high

byte of the line numbers: small jumps forward

may still be searched for from the beginning of

the program. By carefully numbering the lines of

your program, you can avoid this waste of time.

The rule for this is simple:

Minimum target line number = 256*(INT(curren(

line#/256) + l)

In a test program of 100 lines followed by a

forward GOSUB, the speed of 100 executions of

the GOSUB was improved by a factor of three by

numbering the GOSUB as shown above. The

amount of time saved is directly dependent on

the length of your program and the position of

the GOTO or GOSUB in the program, but can be

significant, especially in user-interactive routines.

Program 1:
Non-optimized GOSUB And Sample Run

100 REM NOTICE THAT THE HIGH BYTES ARE EQ

UAL

250 T0=TI:FOR 1=1 TO 100:GOSUB 255:NEXT:PR

INT"NON-OPTIMIZED";(TI-T0):END
2 55 RETURN

NON-OPTIMIZED 63

Program 2:
Optimized GOSUB And Sample Run

100 REM NOTICE THAT THE HIGH BYTES ARE NO

T EQUAL

250 T0=TI:FOR 1=1 TO 100:GOSUB 256:NEXT:PR

INT"OPTIMIZED";(TI-T0):END

2 56 RETURN

OPTIMIZED 19 ©

COMPUTE!

The Resource.

Quit Playing Games . . .
Disk Based Software to Make Your
Computer Get Down to Business

Disk Data Manager—Create and manage your own data

base. Allows you to create, add, change, delete, search,

sort, print, etc. Up to 1200 records on a single disk.

VIC 20. . . 59.95 CBM 64 ... 79.95

Payroll System—Full featured, complete payroll sys

tem. Even prints checks.

VIC 20. .. 89.95 CBM 64 ... 99.95

Mailing List—Up to 1200 records on a single disk.
Presorts by Zip Code. Prints on stock up to four
labels wide.

VIC 20. .. 44.95 CBM 64 . . .54,95

Inventory Package—Maintains quantity on hand, cost,
sales price, reorder point, etc. Generates suggested
reorder, sales report, and sales analysis.

VIC 20. . . 79.95 CBM 64 . . .99.95

General Ledger—up to 7 5 accounts! Generates Balance
Sheet, Income Statement, Update Report, etc.

VIC 20. . . 89.95 CBM 64 ... 99.95

Checkbook Manager—Up to 25 expense categories.
Tracks all outstanding checks until they are paid.

VIC 20. . . 49.95 CBM 64 . . .49.95

CONTACT US FOR ALL YOUR

DISK BASED SOFTWARE NEEDS

Call for specifics on Hardware Configurations.
Send Self-Addressed Stamped Envelope for

Catalogue of Games ana other Applications

DEALER INQUIRIES WELCOME

2905 Ports O'Call Court

Piano, Texas 75075

(214) 867-1333

VISA and MASTERCARD Accepted
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Optimizing PET Speed 
Michael W Schaffer 

Carefllillumberillg of progranllines in COllwlOdore 
Upgrade and 4.0 BASIC can improve the execution 
speed of GOTOs and GOSUBs. This technique is not 
applicable to the VIC-20, bllt the VIC is qllite fast with
out it. 

You can improve the efficiency of certain GOTOs 
and GOSUBs in your programs. The technjque, 
though sim ple, is appa rent only if you look at a 
di sassembly of the BASIC ROM (it's at hex B830 
in 4.0 ROMs) . 

The major overhead in the execution of 
GOTOs and GOSUBs is the time taken by BASIC 
to find the line number you are go ing to (the target 
line number). To start the search , BASIC first com
pares the high-order byte of the target line number 
to the high-order byte of the current line number. 
If the target high byte is larger, then BASIC starts 
to sea rch at the nex t line of the program. Other
wise, BASIC starts the sea rch at the beginning of 
the program. 

Notice that BASIC only compares the high 
byte of the line numbers: small jumps forward 
may sti ll be sea rched for from the beginning of 
the program . By carefully numbering the lines of 
yo ur program, you can avoid thi s waste of time. 
The rule fo r this is simple: 

Minimum target line number =256·UNT(current 
line # /256)+ 1) 

In a test program of 100 lines fo llowed by a 
forward GOSUB, the speed of 100 executions of 
the GOSUB was improved by a factor of three by 
numbering the GOSUB as shown above. The 
amount of time saved is d irectly dependent on 
the length of yo ur program and the position of 
the GOTO or GOSUB in the program, but can be 
significant, especially in user-inte ractive routines. 

Program 1: 
Non-optimized GOSUB And Sample Run 
1~~ REM NOTI CE THAT THE HI GH BYTES ARE EQ 

UAL 
2 5~ T~=TI:FOR 1=1 TO 10~ : GOSUB 255 : NEXT : PR 

INT "NON-OPT I MIZED ";(TI-T~) : END 
255 RETURN 

NON- OPTIMI ZED 63 

Program 2: 
Optimized GOSUB And Sample Run 
1~~ REM NOT I CE THAT THE HIGH BYTES ARE NO 

T EQUAL 
25~ T~=TI: FOR 1=1 TO 10~:GOSUB 256:NEXT:PR 

INT"OPTIMIZED";(TI -T0 ) :END 
256 RETURN 

OPTIMIZED 19 

COMPUTE! 
The Resource. 

Quit Playing Games ... 
Disk Based Software to Make Your 

Computer Get Dow n to Business 

Disk Data Manager- Create and manage y our ow n data 
base . All ows you to create , add, change. delete , search , 
sor t , print, etc. Up to 120 0 reco rds o n a singl e disk. 

V IC 20 .. . 59 .95 CBM 64 .. . 79.95 
Pay roll System-Full featured, complete payroll sy s
tem. Even prints checks. 

V IC 20 . .. 89.95 CBM 64 ... 99.95 
M ailing l ist- up to 1 2 00 records on a single disk. 
Presorts by Z ip Code. Pr ints on stock UP to four 
label s w ide. 

V IC 20 . . . 44.95 CBM 64 .. . 54 .95 
In ve ntory Package- Ma intains quantity on hand, cost, 
sa les pr ice , reorder point, etc. Ge.nerates suggested 
reorder, sales report , and sales analys1s. 

VIC 20 . .. 79.95 CBM 64 .. . 99.95 
General l edger- up to 75 accounts! Generates Ba lance 
Sheet, Income Statement , Update Report , etc. 

VIC 20 ... 89.95 CBM 64 ... 99.95 
Checkbook Manager- uP to 2 S expense categor ies. 
Tracks all outstanding checks until they are paid. 

V IC 20 . .. 49.95 CBM 64 .. . 49 .95 

CONTACTUSFORALLYOUR 
DISK BASED SOFTWARE NEEDS 

Call for specifics on Hard wa re Conf igurations . 
Send Self ·Ad dressed Stam ped E nvelope for 
Catal ogue o f Games an d other Applications 

DEALER IN QU I RIES W ELCOME 

2905 Ports O'Call Court 
Plano, Texas 75075 
(214) 867·1333 

VISA and MASTERCARD Accepted 
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Tl BASIC One-Liners
Michael A Covington

The Tl BASIC DEF statement can become a powerful

tool in your programmer's bag of tricks. Here's how to

use it.

If you've been programming in BASIC for any

time at all, you've surely come across, and used,

some of the built-in functions that the language

provides, such as INT, SIN, COS, TAN, ATN,

and LOG. But did you know that you can use the

DEF statement to create functions of your own?

Defining your own functions lets you type a com

plicated formula only once, and it allows you to

build complex functions out of simple ones in a

most efficient way.

Suppose, for instance, that your LOG func

tion gives you natural (base e) logarithms, and

you want base 10 logarithms. (If you're not sure

Which you've got, type PRINT LOG(IO) - if the
answer is 1, you're in base 10, and if it's about

2.3026, you're in base e.) You can convert base

e logarithms to base 10 by dividing them by

2.302585093, so one of the options open to you is

obviously to write LOG(X)/2.302585093 (or what

ever) every time you need a base 10 log. But there's

an easier way.

Creating Functions

To create your own function - let's call it LOG10,

though some computers may insist that you name

it something like FNL - just include, early in your

program, a statement like this:

10 DEF LOG10 (X) = LOG(X)/2.302585093

From then on, you'll be able to use the new

function LOG10 to get base 10 logarithms. Try it

out with a program something like this:

10 DEF LOGlO(X)=LO6(X)/2.302585093

20 FOR 1=1 TO 10 STEP O.I

30 PRINT I ,l_0G10 ( I )

40 NEXT I

and compare the results against a table of

logarithms.

The DEF statement is different from most

BASIC statements in that it can't refer to variables.

(The X in it - it could be any variable name - is

used only as a placeholder for the number within

the parentheses; it is completely separate from

any variable named X that you may use elsewhere

in the program.) You can refer only to numbers or

250 COMPUIi! Moy1983

other functions. Some computers require that the

name of the function be three letters and that the

first two be FN - FNA, FNB, FNL, and so forth -

although the TI-99, and many other microcom

puters, allow you to name functions with the same

type of names you use for variables.

Sample One Liners

So that's how it's done. Now let's look at some

practical examples.

1. Base 10 logarithms. That's what we've just

discussed. For reference, here is the statement:

DEF LOGIO(X) = LOG{X)/2.302585093

(assuming your machine's LOG function gives

you base e logs).

2. Basel logarithms. On a machine on which

the LOG function gives base e logarithms, you

can get base 2 logarithms by using:

DEF LOG2 (X) = LOG(X)/0.6931471806

If your machine's LOG function gives base 10

logarithms, you'll need to use DEF

LOG2(X) = LOG(X)/0.3010299957 instead.

3. Degrees to radians. If X is the measure of an

angle in degrees, then RAD(X) will be the same

angle measured in radians, if you define the fol

lowing function:

DEF RAD(X) = X/57.29577951

4. Radians to degrees. The opposite function,

onverting X in radians to DEG(X) in degrees, is:

DEF DEG(X) = X*57.29577951

5. Arcsine (in radians). The following defini

tion will give you the arcsine function (which is

not usually provided in implementations of

BASIC, although the arctangent is).

cc

If you look through a table of trigonometric iden

tities, you may find an apparently equivalent, but

simpler, formula that would lead to the statement

DEF ASN(X) = ATN(X/SQR(1-X"2)). But note that
this version won't do ASN(l) correctly (it will

try to divide by zero). Hence the first version is

preferable.

6. Arccosine (in radians). If you have the

arcsine function, you can get the arccosine, as

follows:

TI BASIC One-Liners 
Ichoel A Covington 

The TI BASIC OfF sln lemelll cnll become n powerful 
1001 ill your programmer's bag of Iricks. Here's how 10 
llseit. 

If you've been programming in BASIC for any 
time at all , you 've surely come across, and used , 
some of the built-in functions that the language 
provides, such as INT, SIN, COS, TAN, ATN, 
and LOG . But did you know that you ca n use the 
DEF s tatement to create functions of your own? 
Defining your own functions le ts yo u type a com
plica ted formula only once, and it a llows you to 
build complex functions out of simple ones in a 
most efficient way. 

Suppose, fo r instance, that you r LOG func
tion gives you natural (base e) logarithms, and 
you want base 10 logarithms. (If you' re not sure 
which you've got, type PRINT LOG(1O) - if the 
answer is 1, you' re in base 10, and if it' s about 
2.3026, you' re in base e.) You ca n convert base 
e loga rithms to base 10 by dividing them by 
2.302585093, so one o f the options open to you is 
obviously to write LOG(X)/2.302585093 (or w hat
ever) every time you need a base 10 log. But there's 
an easier way. 

Creating Functions 
To create your own function - let's ca ll it LOG1O, 
though some computers may insist that you name 
it something like FNL - just include, ea rly in your 
program, a sta tement like this: 

10 DEF LOG10 (X) = LOG(X)/2.302585093 

From then on, you' ll be able to use the new 
function LOG10 to get base 10 logarithms. Try it 
out with a program something like thi s: 
10 DEF LOGI0(X)=LOG(X) /2 . 30258509 3 
20 FOR 1=1 TO 10 STEP 0.1 
30 PRINT I,LOGIO(I) 
40 NEXT I 

and compare the resu lts aga inst a table of 
logari thms. 

The DEF statement is different from most 
BASIC statements in that it can' t refer to variables. 
(The X in. it - it could be any variable name - is 
used only as a placeholder for the number within 
the parentheses; it is completely separate from 
any variable named X that you may use elsewhere 
in the program .) You can refer onl y to numbers or 
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other function s. Some computers req uire that the 
name of the function be three letters and that the 
first two be FN - FNA, FN B, FNL, and so fo rth 
although the TI-99, and many other microcom
puters, allow you to name functions with the sa me 
type of names you use for va riables. 

Sample One Liners 
So that's how it's done. Now let' s look at some 
practical examples. 

1. Base 10 logarilhms. That's what we've jus t 
discussed. For reference, here is the s tate ment: 

DEF LOG10(X) = LOG(X)/2.302S85093 

(assuming your machine's LOG function gives 
you base e logs). 

2. Base 2 logarilllllls. O n a machine on w hich 
the LOG function gives base e loga ri thms, you 
can ge t base 2 logarithms by using: 

DEF LOG2 (X) = LOG(X)/0.6931471806 

If your machine's LOG function gives base 10 
loga rithms, you' ll need to use DEF 
LOG2(X) = LOG(X)/O.3010299957 instead . 

3. Degrees to radinl1s. If X is the measure of an 
angle in degrees, then RAD(X) wi ll be the same 
angle measured in rad ians, if you define the fol
lowing function: 

DEF RAD(X) = XlS7.29S779S1 

4. Radial1s to degrees . The opposite function, 
conve rting X in radians to DEG(X) in degrees, is: 

DEF DEG(X) = X'S7.29S779S1 

5. Arcsine (in radians). The following defini
tion will give you the arcsine function (which is 
not usually provided in implementations of 
BASIC, although the arctangent is). 

DEF ASN(X) = 2' ATN(XI(I + SQR(1.X' 2))) 

If you look through a table of trigonometric iden
tities, you may find an appa rently equi valen t, but 
simpler, formula that would lead to the statement 
DEF A5N(X) = ATN(X/SQR(1-X'2». But note that 
this version won' t do ASN(l) correctly (it will 
try to divide by zero) . Hence the first version is 
preferable . 

6. Arccosine (in radians). If yo u have the 
arcsine function , you can get the arccosine, as 
follows: 



DEF ACS(X) = 1.570796327-ASN(X)

Remember that the DEF statement for ASN must

precede the DEF statement for ACS (you can't

refer to a function until you've defined it).

7. Rounding to a particular number of decimal

places. Where n stands for the number of decimal

places you want, use the definition:

DEF ROU(X) = INT<«10"n)*X) + 0.5)/U<f n)

Note that you must substitute a number for n; in

most implementations, n cannot be a variable.

Hence, for example, if you want rounding to three

decimal places, your statement will read DEF

ROU(X) = INT(((10"3)*X) + 0.5)/(l(T3). The
number of decimal places can be negative, of

course; if you want to round to the nearest 10, ask

for-1 decimal place, and if you want to round to

the nearest 1000, ask for -3 decimal places.

8. Rounding to a particular number of significant

digits. Often, you'll find that the most convenient

type of rounding involves coming up with a par

ticular number of significant digits rather than a

particular number of decimal places. You can

accomplish this with the definition

DEF RSFl(X) = (N-l)-INT(LOGlO(X))

DEF RSF(X) = INT«(l(f RSF1(X))*X) + O.5)/<1o"rSF1(X»

Here the definition is so complex that it is best

done in two stages: first we define RSF1, which is

a function used internally in RSF, and then we

define RSF, which is the function we actually use.

n stands for the number of significant digits you

want; as before, you must substitute a number for

it when typing the definition into the computer.

A word of warning: RSF (with its subsidiary

calls to RSF1, which in turn calls LOG10) can take

quite a bit of time to execute (about half a second

of realtime on the TJ-99).

9. Sexagesimal output: minutes. Our practice of

expressing time in hours, minutes, and seconds,

and angles in degrees, minutes, and seconds, is a

remnant of an ancient Babylonian base-60

(sexagesimal) number system. Often, in a com

puter program dealing with time or with angles,

it is desirable to express the output in terms of

units, minutes, and seconds. The units are ob

tained by taking INT(X); thus the units part of 2.5

hours = INT(2.5) = 2 hours. Here is a function

that gives the minutes part:

DEFMNT(X) = INT(60*(X-INT(X)»

That is, we take the non-integer part of the value,

multiply it by 60, and take the INT of that.

10. Sexagesimal output: seconds. The seconds
part of the value, in turn, is given by:

DEF SCD(X) = 60*<60*<X-INT(X))~MNT(X))

That is, we subtract the integer part and the

minutes; what's left gets multiplied by 60 twice.

The sexagesimal output functions'can be tested

by means of a program such as the following:

10 DEF MNT(X>=INT<60*<X-INT(X>>>

20 DEF SCD(X)=60*(60*fX-INT(X))-MNT(

X ) )

30 FOR H=O TO 2 STEP O.O1

40 PRINT

50 PRINT H,"HOURS"

60 PRINT INT<H>«MNT<H>,SCD(H)

7 0 NEXT H

From this we learn, for example, that 0.01 of an

hour is 36 seconds, and that 0.5 of an hour is 30

minutes. (If your computer uses binary, rather

than BCD or Radix-100, internal representations

of numbers, you may get odd errors due to round

ing or lack of it. The solution would be to round

the number of hours to some reasonably small

number of decimal places before invoking the

conversions, and perhaps to insert some rounding

in the definitions of MNT and SCD themselves.)

Incidentally, for sexagesimal input, you don't

need any special functions, only a bit of multipli

cation. For instance, the statements

10 PRINT "TYPE HOURS. MINUTES, SECON

DS"

20 INPUT H,M,S

30 H = H-t-M/6O-»-S/360O

will give you (as H) the number of hours expressed

as a decimal.

11. Modulo 12 arithmetic. In dealing with hours,

you'll often want to reduce numbers to modulo

12. For instance, if it's 11 a.m., then you can cal

culate the time four hours later by adding 11+4

(which gives you 15) and then taking the result

modulo 12. The function definition is:

DEF MOD12(X) = 12*<X/12-INT(X/12»

(unless, of course, your computer has a built-in

MOD function, which is even simpler to use).

This particular function is likely to be bothered by

rounding and truncation errors. On the TI-99, I

get accurate results for numbers under 1000 or so,

but larger numbers give slightly erroneous an

swers; a binary machine might be plagued by

worse problems.

12. Modulo 60 arithmetic. The same function,

giving modulo 60 answers (for dealing with

minutes and seconds), is:

DEF MOD60(X> =60*<X/60 - INT(X/60»

(as if you couldn't have guessed). The following

program starts with a time expressed as H hours

M minutes, and adds Ml minutes:

10 DEF M0D12(X)=12*(X/12-INT(X/12>>

20 DEF M0D60(X>=60*(X/60-INT(X/60))

30 INPUT H,M

40 INPUT Ml

50 M=M0D60<M+M1>

60 H=H+INT(Ml/60>

70 PRINT H?M

Line 50 adds the right number to the minutes

part, and line 60 adds to the hours part if

necessary. ©
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OEF ACS(X) = 1.570796327-ASN(X) 

Remember that the DEF s tatement for ASN must 
precede the DEF sta tement for ACS (you can' t 
refer to a function until you've defin ed it). 

7. Rounding to a partiC//lar 1I11111ber of decilllal 
places. Where II stands for the number of decimal 
places you want, use the definition: 

OEF ROU(X) = INT(((10 ' N)' X) + 0.5)/(10' N) 

Note that you lllilst substitute a number for n; in 
most implementations, 11 ca nnot be a variable. 
Hence, for example, if you want rounding to three 
decimal places, your statement wi ll read DEF 
ROU(X) = INT(((lO'3)*X) + 0.5)/(10'3). The 
number of decimal places ca n be nega ti ve, of 
course; if yo u want to ro und to the nea rest 10, ask 
for -1 decimal place, and if yo u want to round to 
the nearest 1000, ask for -3 decimal places. 

8. Rounding to a particular nlllllber of sign ificall t 
digits. Often, you'll find that the most convenient 
type of rounding involves coming up with a par
ticular number of significa nt digits rather than a 
particular number of decimal places . Yo u can 
accomplish this w ith the definition 

OEF RSF1(X) = (N-l )-I NT(LOG10(X)) 

OEF RSF(X) = INT(((10' RSFl (X))*X) + 0.5)/(10 ' RSFl (X)) 

Here the definition is so complex that it is best 
done in two stages: first we define RSFl , which is 
a function used internally in RSF, and then we 
define RSF, which is the function we actually use. 
n stands for the number of signifi ca nt digits·you 
want; as before, you mus t substitute a number for 
it when typing the definiti on into the computer. 

A word of warning: RSF (with its subsidiary 
ca lls to RSFl , wh ich in turn ca ll s LOGI0) ca n take 
quite a bit of time to execute (about half a second 
of rea ltime on the TI-99) . 

9. Sexagesilllal outpul: lllillutes . Our practice of 
expressing time in hours, minutes, and seconds, 
and angles in degrees, minutes, and seconds, is a 
rem nant of an ancient Babylo nian base-60 
(sexagesimal) number system. Often, in a com
puter program dea ling with time or with angles, 
it is desirable to express the output in terms of 
units, minutes, and seconds. The units are ob
tained by taking INT(X); thus the units part of 2.5 
hours = INT(2.5) = 2 hou rs. Here is a function 
that gives the minutes part: 

OEF MNT(X) = INT(60 ' (X-INT(X))) 

That is, we take the non-intege r pa rt of the va lue, 
multiply it by 60, and take the INT of that. 

10. Sexagesilllni output: seconds. The seconds 
part of the value, in turn , is given by: 

OEF SCO(X) = 60'(60'(X-INT(X))-MNT(X)) 

That is, we subtract the integer part nud the 
minutes; what's left gets multiplied by 60 twice. 

The sexagesimal output functions can be tested 

by mea ns of a program such as the fo ll owing: 
10 DEF MNT(X)=INT(60' <X- INT(X») 
20 DEF SCD(X)=60.(60.(X-INT(X» - MNT( 

x ) ) 
30 FOR H=O TO 2 STE P 0 . 01 
40 PRINT 
50 PRINT H,"HDURS" 
60 PRINT INT(H},MNT(H),SCD(H) 
70 NEXT H 

From this we learn , for example, that 0.01 of an 
hour is 36 seconds, and that 0.5 of an hour is 30 
minutes . (If your computer uses binary, ra ther 
than BCD or Radix-IOO, internal representatio ns 
of numbers, yo u may get odd errors due to round
ing or lack of it. The solution wou ld be to round 
the number of hours to some reasonably small 
number of decimal places before in vo king the 
conve rs ions, and perhaps to inse rt some rounding 
in the definiti ons of MNT and SCD themselves. ) 

Incidentally, for sexagesimal iupul, you don ' t 
need any special function s, only a bit of mu ltipli
cation. For ins tance, the s tatements 
10 PRINT "TYPE HOURS~ MINUTES~ SECON 

OS" 
20 INPUT H,M ,S 
30 H=H+H/60+5/360Q 

wi ll give you (as H) the number of hours expressed 
as a decimal. 

11 . Modu lo 12 nrithllletic. In dea ling w ith hours, 
yo u' ll often want to reduce numbers to mod ulo 
12. For instance, if it's 11 a.m., then yo u can cal
culate the time four hours later by adding 11 + 4 
(which gives you 15) and then taking the result 
modu lo 12. The functio n definition is: 

OEF M0012(X) = 12' (Xl12-INT(Xl12)) 

(un less, of course, your computer has a bui lt-in 
MOD fun ction , w hich is even simpler to use). 
This particul ar function is likely to be bothe red by 
rounding and truncation errors. On the TI-99, I 
get accurate results for numbers under 1000 or so, 
but large r numbers give sli ghtly erroneous an
swers; a bi nary machine might be p lagued by 
worse problems. 

12. Modulo 60 nrillulletic. The sa me functi on, 
giving modulo 60 answers (for dea ling with 
minutes and seconds), is: 

OEF M0060(X) = 60' (X/60 - INT(X/60)) 

(as if you couldn ' t have guessed). The foll owing 
program starts with a time expressed as H hours 
M minutes, and add s Ml minutes: 
10 DEF MOD12(X)=12'(X/12 - INT (X/ 1 2» 
20 DEF N0060(X)=bO*(X /60 ·- INT( X/60» 
3 0 INPUT H,M 
40 INPUT HI 
50 M=MOD60 <H+Ml) 
60 H=H+INTC Hl /60) 
70 PRINT H~M 

Line 50 adds the right number to the minutes 
part, and line 60 adds to the hours part if 
necessary. 
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Guest Commentary

Is RAM Memory A

Status Symbol?
Barry Miles

Many expensive technological items are bought

as status symbols. Are all those Hewlett Packard

HP 41c's really used to their fullest extent, for

long programs and the use of ROM libraries of

fancy programs, or are they merely left on the

executive's desk to say "I'm so important that I

can justify a purchase of the state-of-the-art pro

grammable calculator"?

The advent of really large RAM sizes means

that we should rethink the relationship between

RAM and disk storage. We have for a long time

lived with the idea that we should use RAM spar

ingly. This probably stems from the need to con

serve RAM usage in a mainframe environment,

so that as many users as possible may access the

machine at once and so that the queuing problem

is reduced to a minimum. Programmers are likely

to continue to think in this way, even when the

need has evaporated.

Perhaps an example should be taken from

the approach used in managerial economics. In

budgeting for the future, businessmen seek to

identify the Principal Budget Factor - that factor

which prevents the business from expanding to

infinity. They then seek to make the very best use

of that scarce resource, so as to maximize profits.

They usually make strenuous efforts to rernove

the bottleneck which that resource represents, by

increasing the amount of it which is available: if

you are short of skilled labor, you seek to take on

more people, for instance. The successful

businessmen are the ones who first remove the

constraint which is holding them back, then cor

rectly identify the new constraint and seek to re

move it, and soon.

What I am saying is that once RAM ceases to

be a scarce resource, we should cease trying to

economize in its use, especially as it becomes

progressively cheaper, and particularly when it

becomes cheaper than similar amounts of secondary

storage (such as disks or tapes).

A potential buyer of the Sirius computer has

an interesting choice before him; with a limited
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budget, he will need to decide between various

amounts of RAM, and whether to go for double-

sided disks to increase secondary storage capacity.

He may choose the largest amount of RAM, out

of habit, without really considering whether he

will make effective use of the extra memory.

More Is Less

Again, economics may come to our aid. The Di

minishing Marginal Utility theory says in this

context that every extra IK of RAM is less impor

tant to us than the previous one, to the point where

more is really of no interest.

Surely we must examine whether what we

are doing now will become easier, faster, or more

efficient if we have more RAM, and whether there

are other things which we could do with more

RAM but which are impossible at present, and

finally whether we should adopt a whole new

approach. There is a danger of misleading our

selves or of being misled by salesmen in to thinking

that more RAM must be a good idea, without

thinking out why. There is even a danger of

rationalizing in order to justify what is really only

wish-fulfillment.

We might compare this to buying a fast car.

Some say that you're much safer in a fast car than

in a slower car, regardless of the speed at which

you are traveling. The braking system and sus

pension of such a car have been designed to cope

with the effects of traveling quickly, and these

systems therefore work very much within their

capacity, and very efficiently at slower speeds. A

similar argument can be made for extremely pow

erful hi-fi systems: distortion is less if you do not

have to turn up the volume very far to get the

loudness you require.

Do these arguments carry over to microcom

puter memories? Probably not. The trouble is that

you merely get more of the same. If you do not

use it, then it just lies idle. Are you really going to

write massive BASIC or machine code programs?

Are you really going to handle vast amounts of

Guest Commentary 

Is RAM Memory A 
Status Symbol? 

Borry Miles 

Many expensive technologica l items a re bought 
as status symbols. Are all those Hewlett Packa rd 
HP 41c's rea lly used to their fu llest extent, for 
long programs and the use of ROM libraries of 
fancy programs, or a re they merely left on the 
executi ve's desk to say ' 'I'm so important tha t I 
can jus tify a purchase of the state-of- the-a rt pro
grammable calcu lator"? 

The advent of rea lly large RAM sizes means 
tha t we shou ld rethink the relatio nship between 
RAM and di sk s torage. We ha ve for a long time 
lived with the idea that we should use RAM spar
ingly. This probably stems from the need to con
serve RAM usage in a mainframe environment, 
so that as many use rs as possible may access the 
machine at o nce and so that the queuing problem 
is reduced to a minimum. Program mers are likely 
to continue to think in this way, even when the 
need has eva po rated . 

Pe rhaps an exa mple should be taken from 
the approach used in manage rial economics. In 
budgeting for the future, businessmen seek to 
identify the Principal Budget Factor - tha t factor 
which prevents the business from expanding to 
infinity. They then seek to make the very best use 
of that sca rce resource, so as to maxim ize profits. 
They usually make s trenuous effo rts to re rllove 
the bottleneck which that resource represents, by 
increasing the amount of it which is ava ilable: if 
you are short o f skilled labor, you seek to take on 
more people, for ins tance. The successful 
businessmen are the ones who first remove the 
constraint wh ich is holding them back, then cor
rectly identify the new constra int and seek to re
move it, and so on. 

What I am saying is that once RAM ceases to 
be a scarce resource, we shou ld cease trying to 
economize in its use, especially as it becomes 
progressively cheaper, and particularly when it 
becomes cheaper than similar amounts of secondary 
storage (such as disks or tapes). 

A potential buyer of the Sirius compute r has 
an interesting choice before him; with a limited 
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budget, he wi ll need to decide between va ri ous 
amoun ts of RAM, and w hether to go fo r double
sided disks to increase secondary storage ca pacity. 
He may choose the largest amount o f RAM, out 
of habit, without rea ll y cons ide ri ng w hether he 
w ill make e ffective use of the extra memory. 

More Is Less 
Again, economics may come to OLll" aid. The Di
minishing Margina l Uti lity theory says in this 
contex t that eve ry ex tra "] K of RAM is less impo r
tant to us than the prev ious one, to the point w here 
more is rea lly of no interes t. 

Surely we must exa mine whether what we 
are doing now wi ll become easie r, fas ter, or mo re 
efficient if we have mo re RAM, and whether there 
are other things w hich we could do with more 
RAM but w hich a re im possible at present, and 
finall y w hether we should adopt a w hole new 
approach . There is a da nge r of mis lead ing our
selves or of be ing misled by sa lesmen into think ing 
that more RAM must be a good idea , without 
thinking out w hy. There is even a dange r o f 
rationa lizing in orde r to jus tify w hat is rea lly only 
wish-fu l fill men t. 

We might compare this to buying a fa st CM. 

Some say that you' re much sa fer in a fas t ca r than 
in a s lower ca r, rega rd less of the speed a t w hich 
yo u a re tra ve ling . The braking system and sus
pension of such a ca r have been designed to cope 
with the effects of tra veling quickly, and these 
systems therefore work ve ry much with in their 
capacity, and very efficiently at slower speeds. A 
similar argument ca n be made for ex tremely pow
erful hi-fi sys tems: di stortion is less if you do not 
have to tu rn up the vo lume very far to ge t the 
loudness you requ ire. 

Do these a rguments ca rry over to microcom
pute r memories? Probably not. The trouble is that 
you merely get more of the same. If yo u do not 
use it, then it just lies idle. Are you rea lly going to 
w rite massive BASIC or machine code programs? 
Are you rea ll y going to handle vast amou nts o f 



^VSert

ORDERING BLANK

o: American Peripherals

122 Bangor Street

Lindenhurst, N.Y. 11757

hip to: Name

Street.

ITEM DESCRIPTION

Town, State, Zip. NY State Residents only add 7'/4% tax

Shipping (If COD, add $1.50)

TOTAL AMOUNT

Check here for latest 64 Catalog

PRICE

$1.50

Check here for latest VIC Catalog

U.S. Funds - Foriegn Countries add an additional $3.00

" .. .. 

QUAe 
(Like C I(£Rs 

\\OPP£R 
,U".e rtOgset'\ 

$20 .00 

.RDERING BLANK 

0: American P , 
122 Bangor e~'PheraIS 
lInde nh treet urst N Y , ' . ,11757 

:: . . " . 

hip to: Name 

Street Town ' ~S~ta~t~e~z;'~----------=========--. IP _ _____ ~ 

] 0 Check here I 
Check here lor lat::t latest 64 Catalog 

VIC Catalog 

$1 arnival) 

5.95 

U.S. Fun:'S~-~F~~' ~~~~~~~~~~~~~][======= onegn C OU!"1lries add an additional $30 , 0 



data? Most likely not, at least not unless you

change your way of doing things to optimize the

use of your principal technological factor.

New Freedoms

What I am suggesting is that disks came about

because of limited RAM. Now that RAM limita

tions can be of increasing greater size, we should

explore new freedoms. What follows may seem a

little far-fetched, but may also be just around the

corner.

First, we may take it that a one megabyte

RAM is not likely to be filled with a BASIC or

machine code program of anything near that

length. The debugging alone would take too long!

This leaves us with other possibilities.

We could fill a lot of the RAM with a wide

range of programs, and call up any of the whole

suite, instantaneously, from a special menu

program.

We could have as many programming aids in

our machine as we could conceivably wish for,

and barely scratch the surface of our new-found

capacity.

We could have a vast range of help screens

available for instantaneous recall when in trouble.

We could call in a whole succession of high

resolution pictures, which are usually slow to

load from disk, so rapidly that even animation

would be possible.

We could have split processing in one

machine. After all, it is common for two processors

to be in one machine, so why not a schizoid

machine with each part operating independently?

We could have a really enormous amount of

text in our word processor at any one time, and

have many different text areas. Our word proces

sor could perhaps interact with our accounting

and data base programs in RAM.

Accounting suites of programs could be truly

integrated, so that final accounts are updated

after every transaction.

Our data bases could be loaded from disk

into RAM first thing in the morning, and all up

dating could take place in RAM, so as to be almost

instantaneous. All the disk activity would have to

do is merely dump RAM contents, for safety's

sake, at convenient time intervals. Battery backup

could protect contents from voltage spikes and

power failures.

It might be that disks of all types will become

a thing of the past, with programs and data being

loaded and dumped over the telephone by a

modem, with suitable passwords and protections,

into your friendly local overnight datastore. (There

are problems in this, in that the use of telephone

lines is subject to error, but presumably this will

improve and is not an insurmountable obstacle.)

In any case, if the function of the disk unit
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changes from continual random access to in

frequent loading and dumping, disk operating

systems could be simplified at the very least.

Perhaps the very small diameter disks which the

major companies are now developing will become

the norm; and disk units will come down in price

to become a trivial expense. That, too, is an

intriguing prospect.

This would all require greater addressability

than even the current 16 bit machines offer, but

the megabyte chip is probably just around the

corner.
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change your way of doing things to optimize the 
use of your principal tech nological factor. 

New Freedoms 
What I am suggesting is tha t disks ca me abo ut 
because of limited RAM. Now that RAM limita
tions can be of increasing grea ter size, we should 
explore new freedoms. What follows may seem a 
little far-fetched , but may also be just aro und the 
corner. 

First, we may take it that a one megaby te 
RAM is not likely to be fi lled with a BASIC or 
machine code program of anything nea r that 
length . The debugging a lone would take too long! 
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and barely scratch the surface of our new-found 
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We could have split processing in one 
machine. Afte r all , it is common for two processors 
to be in one machine, so why not a schizoid 
machine w ith each part operating independently? 

We could have a rea ll y enormous amount of 
text in our word processor at anyone time, and 
have many different text areas. Our word proces
sor could perhaps interact with our accounting 
and data base programs in RAM. 

Accounting suites of programs could be truly 
integrated, so that fina l accounts are updated 
after every transaction . 

Our da ta bases could be loaded from disk 
into RAM first thing in the morning, and all up
dating could take place in RAM, so as to be almos t 
insta ntaneous. All the disk activity would have to 
do is merely dump RAM conten ts, for safety's 
sake, at convenient time interva ls. Battery backup 
could protect contents from voltage spikes and 
power fai lures. 

It might be that disks o f all types wi ll become 
a thing of the past, w ith programs and data being 
loaded and d um ped over the telephone by a 
modem, with suitable passwords and protections, 
into your friendly loca l overnight datastore. (There 
are problems in thi s, in that the use of telephone 
li nes is subject to error, but presumably th is will 
improve and is not an insurmountable obstacle.) 

In any case, if the func tion of the disk unit 
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changes from continual random access to in
frequent loading and dumping, disk operating 
systems could be simpli fied at the very least. 
Perhaps the very small d iameter disks wh ich the 
major companies are now developing will become 
the norm; and disk units wi ll come down in price 
to become a trivial expense. That, too, is an 
intriguing prospect. 

This would all require g reater addressability 
than even the current 16 bit machines offer, but 
the megabyte chi p is p robably just a round the 
corner. 
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Disassemble To

Printer Or Disk For Atari
Mark Chasin

If you've been wondering how to take disassemblies of

machine language and either store them on a disk or

print them out - here's your answer. These programs

will make the Atari AssemblerIEditor cartridge an even

more useful programming tool.

One of the best ways to learn assembly language

programming is to look at the ways professional

programmers have written complex programs

and to study and learn their techniques. Unfortu

nately, when we buy programs that were origi

nally written in assembly language, they have

already been assembled (translated) into machine

language. To make sense out of this code, we

must be able to disassemble (retranslate) it back

into assembly language.

Fortunately, those of us who have the Atari

Assembler/Editor cartridge know that Atari has

the built-in ability to disassemble machine lan

guage back into assembly language, using the L

option in the DEBUG mode. This option will con

vert the information stored in any section of mem

ory into assembly language. This conversion is

then displayed on your screen, so that you can

look at any part of any machine language program

in assembly language.

That's the good news. The bad news is: 1)

you can look at only about 20 lines of assembly

language code at a time, and 2) you have no way

of storing the assembly language version for

studying later, except to copy the program from

the screen with pencil and paper. This article

shows you how to divert the output either to a

printer or to your disk and provides programs to

implement these options.

Output To A Printer

In your Atari, the Input/Output Control Block

(IOCB) #0 is the default IOCB for all output oper

ations, and it is the screen editor. The output from

the Assembler/Editor cartridge (and all other car

tridges) is routed through this IOCB to direct the

output to the screen. In your Atari, all output to

any device is handled through the handler table,

which is simply a series of pointers to places in

the Operating System (OS), where the directions

for how the Atari is to deal with each device can

be found. Actually, these pointers are directed at

address-1 for each set of directions. Therefore, to

redirect the output of the Assembler/Editor car

tridge to a printer, all we have to do is to change

the pointer so that it points at the address-1 of the

printer instructions in the OS.

Let's try to disassemble the first part of DOS

and get a printout of the assembly language code.

I'll assume that you have your system booted up

with DOS 2, that the Assembler/Editor cartridge

is in place in your computer, and that your printer

(and interface module, if you need it) is on. First,

go into DEBUG mode by typing BUG, followed

by a RETURN. Your screen should say DEBUG.

Next, type C346<A6,EE and another RETURN.

This changes memory locations $0346 and $0347

to $A6 and $EE, respectively. By the way, the

directions for dealing with a printer begin in mem

ory location $EEA7. Remember, we point to ad

dress-1.

All output is now directed to your printer. If

at this point you type L0700,0756 and hit RETURN,

your printer should produce the first part of DOS

2 in assembly language, exactly as it appears in

Program 1. The format of this listing is discussed

in detail below.

Remember: All output is now directed to

your printer. To get back to the screen, you'll have

to change the pointer back to where it was. You'll

need to type C346<A3,F6 and hit RETURN. Now

you can see what you're doing, so you can go

ahead with normal output.

To A Disk File
Directing the disassembled listing of some portion

of memory to your disk drive is a bit more com

plicated and requires a brief program to handle

housekeeping. This assembly language program

is shown in Program 2, with the origin at $0600.

Before we can direct the output to disk, we need

to open a file on the disk. For the purposes of this

discussion, we will open a file using IOCB #3,

and we'll call the file D1:DISASSEM.

To do this, we first load the X register with

#$30 (for IOCB #3), in line 110 of Program 2. We'll

use this as an index into IOCB #3 throughout the

program. Next, we store the command byte for

the OPEN command, $03, into $0342,X in lines

120-130, and the command byte for the OPEN for

WRITE command, $08, into $034A,X. Then we

point to the name of the file we want to OPEN by

storing the low and high bytes of the address of
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One of the bes t ways to lea rn assembly language 
programming is to look at the ways professional 
programmers have written complex programs 
and to stud y and lea rn their techniques. Unfortu
nately, when we buy programs tha t were origi
nall y written in assembly language, they have 
already been assembled (translated) into machine 
language. To make sense out of this code, we 
must be able to disassemble (retranslate) it back 
into assembly language. 

Fortuna tely, those of us who have the Atari 
Assembler/Editor cartridge know tha t Atari has 
the built-in abi lity to di sassemble machine lan
guage back into asse mbly language, using the L 
op tion in the DEBUG mode. This option wilJ con
vert the informa tion s tored in any section of mem
ory into asse mbly language. This conve rsion is 
then di splayed on your sc reen, so that you can 
look at any pa rt of any machine language program 
in assembly language. 

That's the good news. The bad news is: 1) 
you can look at on ly about 20 lines of assembly 
language code a t a time, and 2) yo u have no way 
of storing the assembly language version fo r 
studying later, except to copy the program from 
the screen with pencil and pape r. This a rticl e 
shows you how to divert the outpu t either to a 
printer or to yo ur disk and provides programs to 
implement these options. 

Output To A Printer 
In your Atari , the Input/Output Control Block 
(IOCB) #0 is the default 10CB for all output oper
a tions, and it is the screen editor. The output from 
the Assemble r/Editor ca rtridge (a nd a ll other car
tridges) is routed through this 10CB to direct the 
output to the screen. In your Atari , all output to 
any device is handled through the hand ler table, 
which is simply a series of pointers to places in 
the Operating System (OS), where the directions 
for how the Atari is to dea l with each device ca n 
be found . Actually, these pointers are directed at 
address-l for each set of directions. Therefore, to 

redirect the output of the Assembler/Editor ca r
tridge to a printer, all we have to do is to change 
the pointe r so that it points a t the address-l of the 
printe r instructions in the OS. 

Le t' s try to disassemble the first part of DOS 
and get a printout of the assembly language code. 
I'll assume that you have yo ur system booted up 
with DOS 2, that the Assemble r/Editor cartridge 
is in place in your compute r, and that your printer 
(and inte rface module, if you need it) is on. First, 
go into DEBUG mode by typing BUG, followed 
by a RETURN. Your screen should say DEBUG. 

ext, type C346<A6,EE and another RETURN. 
This changes memory loca tions $0346 and $0347 
to $A6 and $EE, respecti vely. By the way, the 
directions for dea ling wi th a printer begin in mem
ory location $EEA7. Remember, we point to ad
dress-I. 

All output is now directed to your printer. If 
at this point you type L0700,0756 and hit RETURN, 
yo ur printer should produce the first part of DOS 
2 in assembly language, exactly as it appears in 
Program 1. The format of this listing is discussed 
in detail below. 

Remembe r: All output is now directed to 
your printer. To get back to the screen, you' lJ have 
to change the pointer back to where it was. You'lJ 
need to type C346<A3,F6 and hit RETURN. Now 
you ca n see what you ' re doing, so you can go 
ahead with normal output. 

To A Disk File 
Directing the disassembled lis ting of some portion 
o f memory to your disk dri ve is a bit more com
plicated and requires a brief program to handle 
housekeeping. This assembly language program 
is show n in Program 2, with the origin at $0600. 
Before we can direct the ou tput to disk, we need 
to open a fil e on the di sk. For the purposes of this 
discussion , we will open a fi le using 10CB #3, 
and we' ll ca ll the fil e D1 :DISASSEM . 

To do thi s, we first load the X register with 
#$30 (for 10CB #3), in line 110 of Program 2. We' ll 
use this as an index into 10CB #3 throughout the 
program. Next, we store the command byte for 
the OPEN command, $03, into $0342,X in lines 
120-130, and the command byte for the OPEN for 
WRITE command, $08, into $034A,X. Then we 
point to the name of the file we want to OPEN by 
storing the low and high bytes of the address of 
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this string in $0344,X and $0345,X respectively, in

lines 160-190. We can then OPEN the file by jump

ing to the CIO subroutine in line 200. The RTS in

the next line returns control to your keyboard, so

that you can handle the next steps manually.

The program that actually directs the output

to this disk file begins on line 230 of Program 2, at

$0620. We set the IOCB to #3 in line 230, and

temporarily store the character being sent in the Y

register in line 240. By setting the buffer size to

zero in lines 250-270, we can pass one character at

a time, from the accumulator, directly to the disk

file. The command byte for PUT CHARACTER is

$0B (lines 280-290). In line 300, we retrieve the

character being sent, and we send it to the disk

by calling the CIO routine in line 310. Line 320

returns control to the Assembler/Editor cartridge

to fetch the next byte of the disassembly. As each

character is passed to the disk in turn, the OS

takes care of keeping track of how the disk file is

to be organized and saves us a lot of work in the

process.

It is important, once a file is OPENed for writ

ing, that it be closed, or you are likely to lose the

last sections of information you wanted to write

to the disk. Since your keyboard is not in control

during the disassembly, you need to close the file

by hitting BREAK when the drive has stopped,

indicating that the file has been written.

To use these programs, type them in exactly

as shown in Program 2, and LIST them to your

disk for safekeeping. Then type ASM and RE

TURN to assemble these programs. After this is

completed, type BUG to enter DEBUG mode, and

then G0600 to run the first program. You should

hear the disk drive start as the file is OPENed.

Next, type C346 < IF, 06 and RETURN. This directs

the output to our routine to send one character at

a time to the disk (remember: address-1). Then

type L0700,0756 and RETURN. This will disas

semble the first part of DOS 2 to your disk. When

the drive stops, hit the BREAK key to close the

file. SYSTEM RESET will now set everything back

the way it was before we started our tampering.

Reformatting The Output File

One last problem remains. If we refer to Program

1, we can see that the first set of numbers on each

line represents the hexadecimal address of each

instruction. The second set of numbers is the

machine language nomenclature for the instruc

tion, and the instruction mnemonic itself is the

next set. Following the instruction is the operand.

In a typical assembly language listing, two more

fields would be present. Between the machine

language instruction and the mnemonic would be

a line number, and frequently following the

operand is a comments field. The problem that

remains is that the output from the L option of
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the Assembler/Editor cartridge is not in a form

that can be used as input for the Assembler itself.

That is, the disk file DliDISASSEM that we have

created cannot be used as source code - yet.

Program 3 is a BASIC program which will

reorganize and reformat D1:DISASSEM into

another file, DlrOUTPUT, which can be used as

source code for the cartridge. Line 100 sets the

first line number for the OUTPUT file to 1000,

and lines 110-160 dimension the input, output,

and blank strings, set the blank string equal to all

blanks, and erase anything in the other two

strings. Lines 170 and 180 open DISASSEM for

input, and OUTPUT for output.

We are going to set up a loop, from lines 230-

330, which will work its way through all of DIS

ASSEM; so, in line 190, we set a trap to close the

files when we get to the end. Lines 200 and 210

discard the first two lines of DISASSEM, a blank

line and the word DEBUG on the second line (see

Program 1), which are put in by the cartridge.

Line 220 blanks out the input string, and line 240

reads the first line of DISASSEM into the input

string, INTAKES.

We would like our output to start with a line

number, so line 240 handles this for us. Line 250

leaves the next two spaces blank, because that's

how the Assembler/Editor expects to get its source

code. Line 260 checks to see if the cartridge un

derstood that particular byte. If it can't interpret a

byte, the cartridge puts ??? into the mnemonic

field. This program stores the contents of that

location in memory as a .BYTE mnemonic. Line

270 fills in the remainder of the line, and line 280

puts in a comments field, with the contents as the

memory location of that particular instruction, as

an aid in understanding the output. Line 290 puts

the output to the disk file, lines 300 and 310 rezero

OUTS and INTAKES, line 320 increments the line

number by two, and line 330 loops back to get the

next line for reformatting. Line 340 closes the files

and ends the program.

Program 4, the OUTPUT file structure for the

first part of DOS 2, requires a few comments. The

beginning of DOS is used to store certain variables.

For that reason, the first part of the output file

(lines 1000 -1030) looks slightly strange. However,

it should be noted that all information is there,

and in a form which is understandable to the As

sembler. That is, this file can be used as source

code. Some thought must be given, however, to

the interpretation of this code, as with all disas

sembled machine language programs.

Two final comments: First, if you want to

disassemble all of DOS 2, do it in two steps; al

though the programs described in this article can

handle all of DOS, the Assembler/Editor cartridge

cannot accept an input file that large. The source

code for DOS 2 using these programs is more
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ing, that it be closed, or you are likely to lose the 
last sections of informatio n yo u wanted to w rite 
to the disk. Since your keyboa rd is not in control 
during the di sassembly, you need to close the fil e 
by hitting BREAK w hen the drive has stopped , 
indica ting that the fil e has been written. 

To use these programs, type them in exactly 
as shown in Program 2, and LIST them to your 
disk for safekeeping. Then type ASM and RE
TURN to assemble these programs . After this is 
completed, type BUG to enter DEBUG mode, and 
then G0600 to run the first program . You should 
hear the disk drive start as the file is OPENed . 
Next, type C346 ( IF, 06 and RETURN. This directs 
the output to our routine to send one character at 
a time to the disk (remember: address-1). Then 
type L0700,0756 and RETURN. This will di sas
semble the first part of DOS 2 to your disk. When 
the drive stops, hit the BREAK key to close the 
fil e. SYSTEM RESET will now se t everything back 
the way it was before we sta rted our tampering. 

Reformatting The Output File 
O ne last problem remains. lf we refer to Program 
1, we can see that the firs t se t of numbers o n each 
line represents the hexadecimal address of each 
instruction . The second set of numbers is the 
machine language nomenclature fo r the instruc
tion, and the instruction mnemonic itse lf is the 
next set. Following the ins truction is the operand . 
In a typica l assembly language listing, two more 
fields would be present. Be tween the machine 
language ins truction and the mnemonic would be 
a line number, and frequently following the 
operand is a comments fi eld . Th o;> problem that 
remains is that the output from the L option of 
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the Assembler/Editor ca rtridge is not in a form 
that ca n be used as input for the Assembler itself. 
That is, the disk file D1:DISASSEM that we have 
created cannot be used as source code - yet . 

Program 3 is a BASIC program w hich w ill 
reorga nize and reformat 01 :DISASSEM into 
another fi le, D1 :OUTPUT, w hich cnll be used as 
source code for the ca rtridge. Line 100 sets the 
firs t line number for the OUTPUT fi le to 1000, 
and lines 110-160 dimension the input, output, 
and blank s trings, se t the blank string equal to a ll 
blanks, and erase anything in the other two 
stri ngs. Lines 170 and 180 open DISASSEM for 
input, and OUTPUT for output. 

We are go ing to se t up a loop, from lines 230-
330, w hich will work its way through a ll of DIS
ASS EM; so, in line 190, we set a trap to close the 
fi les when we ge t to the end . Lines 200 and 210 
discard the first two lines of DISASSEM, a blank 
line and the word DEBUG on the second line (see 
Program 1), w hich a re put in by the ca rtridge. 
Line 220 blanks out the inpu t string, and line 240 
reads the first line of DISASSEM into the input 
string, INTAKE$. 

We would like our output to s tart with a line 
number, so line 240 handles this for us. Line 250 
leaves the next two spaces blank, beca use that's 
how the Assemble r/Editor expects to get its source 
code. Line 260 checks to see if the ca rtridge un
ders tood that particula r byte. If it ca n' t interpret a 
byte, the ca rtridge puts ??? in to the mnemonic 
fi eld. This program s tores the contents of that 
location in memory as a . BYTE mnemonic. Line 
270 fill s in the remainder of the line, and line 280 
puts in a comments fie ld , with the contents as the 
memory location of that particular ins tructi on , as 
an aid in unders tanding the output. Line 290 puts 
the output to the disk fi le, lines 300 and 310 rezero 
OUT$ and INTAKE$, line 320 increments the line 
number by two, and line 330 loops back to get the 
next line fo r reformatting. Line 340 closes the files 
and ends the program . 

Program 4, the OUTPUT file s tructure for the 
first part of DOS 2, requires a few comments. The 
beginning of DOS is used to store certain va riables. 
For that reason, the firs t part of the o utput fil e 
(lines 1000 - 1030) looks s lig htly s trange. However, 
it should be noted that all information is there, 
and in a form which is understandab le to the As
sembler. Tha t is, thi s fil e CflI l be used as source 
code. Some thought mus t be give n, however, to 
the inte rpretation of thi s code, as w ith a ll disas
sembled machine language programs. 

Two final comments: First, if you wan t to 
di sassemble all of DOS 2, do it in two s teps; al
though the programs described in thi s articl e can 
handle all of DOS, the Assembler/Editor ca rtridge 
cannot accept an input fi le that large. The source 
code for DOS 2 using these programs is more 



than 300 sectors long! Second, all references to

addresses in the OUTPUT file are absolute. There

fore, you will not be able to relocate this program

with a different origin unless you substitute labels

for all of the absolute addresses. However, you

will be able to experiment with changes to DOS,

or any other machine language program, if you're

careful about the specific addresses in your disas

sembled source code.

If you are specifically interested in modifying

or experimenting with DOS 2,1 highly recommend

the recent book by Bill Wilkinson, Inside Atari

DOS, published by COMPUTE! Books. The

documented source code and detailed explana

tions of the various subroutines within DOS make

this an invaluable resource for anyone attempting

to change or understand DOS. There are also

some very interesting suggestions for modifica

tions to DOS, which should be reasonably simple

to implement now that you have a way to obtain

the source code.

Program 1: Disassembly Of DOS

DEBUG

07OO

0701

0702

0703

0704

0705

0707

0708

0709

070A

07OB

O7OC

070D

070E

0710

071 1

0714

0717

07 19

07 1C

07 IE

072 1

0724

O726

0729

072C

072F

0730

0733

O736

0738

073B

073D

073F

0740

0741

O743

0745

0747

O748

074B

074C

074F

0751

00

O3

00

07

40

15

14

07

03

03

00

7C

1 A

Ol

OO

7D

AC

FO

AD

85

8D

AD

85

8D

AD

AC

18

AE

20

3O

AC

Bl

29

48

CB

1 1

FO

Bl

A8

20

68

4C

A9

DO

4C

OF

CB

OE

36

12

43

04

13

44

05

10

OF

OE

6C

17

1 1

43

03

43

OE

43

57

2F

CO

01

07

07

07

O3

07

03

07

07

07

07

07

07

07

BRK

BRK

???

RTI

ORA

779

777

777

777

BRK

ORA

BRK

ADC

LDY

BEQ

LDA

BTA

STA

LDA

STA

STA

LDA

LDY

CLC

LDX

JSR

BMI

LDY

LDA

AND

PHA

I NY

ORA

BEQ

LDA

TAY

JSR

PLA

JMP

LDA

BNE

*4C, X

($OF, X >

407CB,X

*O7OE

*074F

$0712

¥43

*O304

$0713

*44

$0305

40710

4O7OF

4O70E

4076C

4074F

$071 1

<*43>,Y

#403

(443).Y

40753

(443),Y

$0757

$O72F

#4C0

$0754

O753

0754

O755

0756

DEBUG

68

OA

A8

6O

PLA

ASL

TAY

RTS

Program 2: Disassembly To A Disk File
O 1 00

0 1 1 O

0120

O13O

0140

0 150

0160

0 170

0180

0190

0200

0210

0220

0230

O 2 4 O

0250

0 260

0270

0280

0290

0300

0310

0320

0330

*= 4 0600

OPEN LDX 8*30

LDA #4O3

*O342,X

#$08

4034A,X

#FNAME&2!

$0344,X

#FNAME/2'

40345.X

4E456

STA

LDA

STA

LDA

STA

LDA

STA

JSft

RTS

*= 40620

POINT LDX

TAY

LDA

STA

STA

LDA

STA

TYA

JSR

RTS

tt430

#0

40348

40349

#40B

4034 2

4E456

FNAME .BYTE "Dl:DISASSEM",O

Program 3: BASIC Reformat Of File

BLK*(45).OUT*(45)

D:DISASSEM"

D:OUTPUT"

100 1=1000

HO DIM INTAKE*(45>

120 BLK4(1,1)=" "

13O BLK4(45,45)=" "

14O BLK*(2)=BLK*

15O INTAKE*=BLK*

16O 0UT4=BLK4

170 OPEN #1,4,0,

180 OPEN #2,8,0.

190 TRAP 340

200 INPUT #1;INTAKE*

210 INPUT #1;INTAKE*

220 INTAKE4=BLK4

230 INPUT #1;INTAKE4

24O 0UT4 (1,4)=STR*(I >

250 0UT4(5,6)

260 IF INTAKE*(22,23)="7?" THEN 0UT4(

7)=".BYTE 4":0UT4(14,15>=INTAKE*(

9,10):BOTO 280

270 0UT*(7)=INTAKE4(22)

280 0L=LEN<0UT4)+l:F0R M=0L TO 21:DUT

4<M,M)=" ":NEXT M:0UT4(22,23)=";

11 :0UT4 <24.27)=INTAKE* < 1 , 4)

290 ? #2;DUT*

300 0UT4=BLK4

310 INTAKE*=BLK4

320 1=1+2

330 GOTO 23O

340 CLOSE ttlsCLOSE #2:END

Program 4: Output File Structure For DOS 2
1000 BRK

1002 .BYTE 403

1004 BRK

1OO6 .BYTE 407

1008 RTI

1010 ORA 44C,X

1012 .BYTE *14

1O14 .BYTE 407

1016 .BYTE *03

1018 .BYTE 403

O7OO

0701

0702

0703

0704

0705

0707

0708

0709

070A
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than 300 sec to rs lo ng! Second, all references to 
add resses in the OUTPUT file a re absolute. The re
fore, you will not be able to relocate thi s program 
with a different origin unless you substitute labels 
for all of the absolute add resses. However, you 
w iJi be able to experiment with changes to DOS, 
or any other machine language program, if you' re 
ca reful about the specifi c addresses in your di sas
sembled source code. 

If you are specifi ca lly interes ted in modifying 
or experimenting with DOS 2, I highl y recommend 
the recent book by Bill Wilkinson, II/side Alari 
005, publi shed by COMPUTE! Books. The 
documented source code and deta iled explana
tions of the va rious subroutines w ithin DOS make 
this an invaluable resource for anyone attempting 
to change or understand DOS. There a re a lso 
some very in teres ting suggestions for modifica
tions to DOS, which should be reasonably simple 
to implement now that you have a way to obta in 
the source code. 

Program 1: Disassembly Of DOS 

DEBUG 
0700 
0701 
0702 
0703 
0704 
0705 
0 7 0 7 
0708 
0709 
070A 
0708 
070C 
0 70D 
070E 
07 10 
07 11 
07 14 
0717 
0719 
071C 
07 1E 
0721 
0724 
0726 
0729 
072C 
072 F 
0730 
0733 
0736 
073 8 
073 8 
073 D 
073 F 
0740 
0741 
0743 
074 5 
0747 
0748 
0748 
07 4 C 
074F 
075 1 

00 
0 3 
00 
07 
40 
15 4C 
14 
07 
03 
03 
00 
7C 
lA 
01 OF 
00 
7D C8 07 
AC OE 07 
FO 36 
AD 12 07 
85 4 3 
8D 0 4 03 
AD 1 3 07 
85 44 
8D 05 03 
AD 1 0 07 
AC OF 07 
18 
AE OE 07 
20 6e 07 
30 1 7 
AC 11 07 
Bl 4 3 
29 03 
48 
C8 
11 43 
FO OE 
Bl 43 
A8 
20 5 7 07 
68 
4 C 2F 07 
A9 CO 
DO 01 

BRK 
??? 
BRK 
??? 
RTI 
ORA 
??? 
??? 

??? 
??? 
BR K 
??? 
??? 
ORA 
BRK 
ADC 
LDY 
BEQ 
LDA 
STA 
STA 
LDA 
STA 
STA 
LDA 
LDY 
CLC 
LD X 
JSR 
BMI 
LDY 
LDA 
AND 
PHA 
INY 
ORA 
BEQ 
LDA 
TA Y 
JSR 
PLA 
JMP 
LDA 
B NE 

S4C,X 

(SO F,X) 

$07CB,X 
S070E 
S074F 
S0712 
$4 3 
S 030 4 
$071 3 
$44 
$0305 
$0710 
S07 0 F 

$070E 
S076C 
S074F 
$0711 
($43) , Y 
#$03 

($43),Y 
$0753 
($4 3 )~Y 

$0757 

S072F 
liSCO 
$0754 

0753 
0754 
0755 
0756 
DEBUG 

6 B 
OA 
A8 
60 

PLA 
ASL 
TAY 
RTS 

A 

Program 2: Disassembly To A Disk File 
0 100 *= S0600 
0 11 0 OPEN LDX #$ 30 
0 1 20 
0 1 30 
0 140 
I) 150 
0 1 60 
0 170 
0180 
0190 
0200 
0210 

LDA # $ 03 
S TA $0342~X 
L DA #$08 
S TA $0 34A~X 

LDA #FNAME &255 
STA S0344,X 
LDA #FNAME / 256 
STA S0 3 4S,X 
JSR $E456 
RTS 

0220 *= $0620 
0230 POIN T LOX #$ 30 
02 4 (1 TAY 
0250 LOA # 0 
0260 S TA S0348~X 
0270 S TA S0349,X 
0280 LO A # SOB 
0290 STA S 0342 ~X 

0300 TYA 
03 1 0 JSR SE456 
0320 RTS 
0330 FNA ME .BYTE "01:0ISASSEM",0 

Program 3: BASIC Reformat Of File 
100 1=1000 
110 DIM INTAKES(45) , BLKS(45),OUTS(45) 
120 BL K$ ( 1 , 1) =" .. 
130 BL KS( 45,45)=" 
140 BL KS( 2)=BLKS 
150 INTAKES=BLKS 
160 OUTS = BL KS 
170 OPEN *1,4,0,"D:DISASSEM" 
180 OPEN *2,8,0,"D:OUTPUT" 
190 TRAP 340 
2 00 INPUT #1;lNTAKE$ 
2 1 0 INPUT #l;INTAKES 
220 1NTAKES = BLK$ 
230 INPUT *l;INTAKES 
240 OUTS(1,4)=STR$(I) 
250 OUTS(5,6)=" 
260 IF INTA KES(22,23)="??" THEN OUTS( 

7)=".BYTE S".OUTS(14,15)=1NTAKES( 
9 , 1 0). GOTO 28 0 

270 OUT$(7)= INTA KE$( 22) 
280 OL = LEN ( OUTS)+l.FOR M=OL TO 21.QUT 

$(M,M)=" ":NEXT M:OUTS(22,23)= "; 
":OUTS(24,27)=INTAKES(1,4) 

290 ? #2;OUTS 
300 OUT$=BL KS 
3 1 0 1NTAKES=BLKS 
320 1=1+2 
330 GO TO 2 30 
340 CLOSE *l.CLOSE 112.END 

Program 4: Output File Structure For DOS 2 
1000 
1002 
1 004 
1006 
1008 
1010 
101 2 

BRK 
.B YTE $03 
BRK 
.BYTE $07 
RTI 
ORA $4C,X 
.BYTE S14 

1014 . BYTE S07 
1016 .BYTE S03 
1 01B .B YTE $03 

0700 
0701 
0702 
0703 
0704 
0705 
0707 
0708 
0 709 
070A 
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MORE TO SMILE ABOUT!
3 NEW Arcade-Stylo Games from Canada (or the

Commodore" VIC-20', and, one (or the Commodore'
64! Brought to you by JMC, your"SOURCE" tor over
3.500 different books, programs and accessories,
from ovef 85 different manufacturers, for All Major

Brands of Personal Computers!
DFALER INQUIRES ALWAVS '

NEW NEW NEW NEWIBm
FBOGGEE It's easy! Just gel your Froggeelrom the bottom of the
screen lolfie lop Avoid the cars and (rucks, hop on !he logs and trie
leaves. Eight levels, with crocodiles, snakes and other neat stutt
out to do you in1 Uses Joystick. Needs no memory expansion.

4180-020OO1 ForSKVIC^O1 (Cassette) S29.95
4180-064001 ForCommodore" 64' (Cassette) S29.95

CENTIPOD Fast paced.decendmgbugs, tailing proiectiles, boun
cing spiders and more' Quick reactions needed here, just lo keep

alive1 Uses Joystick. No memory expansion needed.

4160-020002 For3KV!C-20" (Cassette) S29.95

MOTOR MOUSE Up and down the grandfather cjock. picking-up

Ihe cheese. But. watch out1 There are cals hiding in the cheese1 7
progressively harder levels anda lime lactorto beat. Very fasl paced

arcade Quality game. Uses Joystick. No memory expansion needed.

4180-020003 For3KVIC-20- (Cassette) S29.95

FROM CANADA. FOR THE VIC-20- AND
FOR THE NEW COMMODORE' 64 ■

COMMODORE 64' SOFTWARE
EASYMAILW Fully featured name anO add'
ess prog'am 'or business, club or organization

4100-064204 Da- MB.95

WORD MACHINE: NAME MACHINE Perfect

easy-to-understand wordprocessmg product,

designed as an entry level item lor home For

notes to ine kids, letters to tnends. etc

4100-084210 Di»k $28.95

PET EMULATOR" An emulator thai will allow

a hiuhlevelol enisling PET- soliwate tobee>-

ecuted on the COMMODBE 64V especially

educational materials

4100-06410T Dllk S29.95

"COMMODORE' VIC-201 BOOKS

VIC BASIC: A User-Friendly Cuida Explains
how-to-do-it—make rainbows, music & more1
4680-008378 $12.85

ZAP" POW! BOOM! How lo program action games

omheVIC-JO*
4890-009538 $12.95

KIDS AND THE VIC Written at children, nol

down' lo them Turns kids, (and unsuspecting

parenlsl. itno computer experts ,n days Incl
udes Ho* to Program How lo Make Games.

Ho* to Create Study Programs. More' Eacn
chapter contains parent sections, tor working

along of it helping with the rough scots

4560-OOOO56 S19.95

VIC-2O- PROGRAMMEBSREFEHENCE GUIDE
Complete BASIC vocabulary guide, machine

language programming, lips and more'

4100-000110 $16.95

COMPUTERS) FIRST BOOK OF VIC A comp

ilation otartidesfrom ihe COMPUTE1 magazine

4105-000007 $12.95

~TIMEX/SlNCLAIHi60O|Z)tSl) BOOKS

37TimoK/Sinclair1O00- ZX-B1' Proflfim*

lor Homo. School & Office Easv lo use guide
'0' beginner or eiperl

40B0-0OO021 * B 95
101 Tim«*/S.nclairlOOO ZX-81' Progra

ming Tips & Tricks Most helplul guidebook
4060-OOO020 $ '■«

The Sinclair ZX-81' Programming lor Real

Applications In depth prograns and uses

42S0-0OO09O $11.85

ATARI' <00'/800" BOOKS

VOUR ATARI" COMPUTER Comprehensive

training manuaf lor 400*^800* computers

4865-000065 458 Pages $16.95

ATARI- GAMES & RECREATIONS Source of

pre-crogrammed games Also teaches graphics
and addition of color and souno

4690-000243 $14.85

ATAfll" PILOT FOR BEGINNERS Hands-on

intro lo ATARI' PILOT computer language

4890-000301 $12.05

THE ATARI' ASSEMBLER Making the leap

from BASIC lo ATARI'S* assembly language.
4890-000238 $12.95

THEVISICALCBOOKlATARr EDITION A pro

gram perfect lor businesses and businessmen.

4690-006393 $14.85

COMPUTER) FIRST BOOK OF ATARI1 Com
pilalion ol articles Irom COMPUTE1 magazine

4105-OOOOOO $12.95

COMPUTE!!*) SECOND BOOK OF ATARI"

Wore amcles from COMPUTE1 maganne

4105-000006 »12.B5

KIDS ANO THE ATARI1 See description at left
under KIDS AND THE VIC1

4560-0OOOS5 $18.95

APPLE" BOOKS

APPLE" II USER'S GUIDE Complete BASIC
prog'amming lool Special fealures 368 pages

4665-000046 $16.95

ASSEMBLY LANGUAGE PROGRAMMING

FOR THE APPLE" II Comprehensive, under

standable mtro Appendices 160 pages
4665-000051 113.95

65O2 ASSEMBLY LANGUAGE PROGRAMMING

Provides examples simple memory load loops

to complete design projects 640 pages

4665-O00O27 $16.99

BASIC FOR THE APPLE' Intro to program

ming and applications Includes games, graph.cs
He management and word processing

4690-000189 S14.95

KIDS AND THE APPLE' See description at leit
under KIDS AND THE VIC"

4560000019 S19.9S

JMC s Computer SOURCE BOOK ■ Catalog. Over 2 000 books, prog'

viduallv every Brand of m.crocompute: made1 72 Panes OO01 -1 9HJ07

ndac

NEW The COMMODORE 64' PROGRAMMER'S REFERENCE
f'.HI'j1" Evervthinq you need lo know to get started programming

Commodore's' newest, and mosl versatile personal computer
Step by step quides in language that is easy to understand Tips

and a whole lot more' Out most asked tor publication*
4760-022056 Siy.as

1^

01

r- < &

OTV NUMBER DESCK1PT1UN O' HEM COS'

u

0

(.

illj PAYMENT ENCLOSED D"SH QCMeCK QmONEYORDER

id PLEASE CHARGE 10 MY ^MASTERCARD QviSA.M.n Cng SI

si
CARD NUMBER

EXPIRES

1O2O

1022

1024

1026

1028

1030

1032

1034

1036

1O3S

1040

1042

1044

1046

1048

1050

1052

1054

1056

1058

1060

1062

1064

1066

1068

1070

1072

1074

1076

1078

1080

1082

1084

1086

1088

1O7O

1092

1094

BRK

. BYTE

. BYTE

ORA

BRK

ADC

LDY

BEQ

LDA

STA

STA

LDA

STA

STA

LDA

LDY

CLC

LDX

JSR

BMI

LDY

LDA

AND

PHA

INY

ORA

BEQ

LDA

TAY

JSR

PLA

JMP

LDA

BNE

PLA

ASL

TAY

RTS

*7C

«1 A

<*04,X

»07CB,

*070E

*074F

$0712

*43

*0304

$0713

$44

*0305

$0710

$070F

*O7OE

*076C

$O74F

*071 1

(*43).

#*03

<*43),

♦ 0753

<«43),

$0757

*072F

»$C0

*0754

A

)

X

Y

Y

Y

O7OB

O7OC

070D

070E

O71O

071 1

0714

0717

0719

071C

071E

0721

0724

0726

0729

072C

O72F

0730

0733

0736

0738

073B

073D

O73F

0740

0741

0743

0745

0747

0748

074B

074C

074F

0751

0753

0754

0755

O756

^m NEW FOR ATARI ^—

H diskwiz H
COMPLETE & AFFORDABLE

DISK EDITING REPAIR & DUPLICATION

SYSTEM FOR ATARI OR PERCOM DRIVES

• Fast M/L operation • Repair DOS/NON DOS sec

tors • On screen Hex/ASCII editing • Print out all

modes to any printer • Dumps inverse & special

Grafix Char to Epson Craftrax & NEC 8023A • Fast

mapping, searches • File trace • Speed check and ad

just • Block move • Auto link pointers, file codes •

VTOC bit map functions • Retrieves deleted files • Fix

dup filename • Use nonformatable disks • Complete

manual • Easy, fast, complete • Onboard

disassembler • Even runs on 16K • Supports 1 or 2

drives • HEX-DEC-ASCII Converter • And More!

All this for only $25, postpaid
Don't waste your money on more expensive

programs that don't deliver as much.

48 hr. shipping for cashiers checks & money orders.
Allow up to 3 weeks for personal checks, — C.O.D.

add $2.00. Club & dealer enquiry encouraged.

«|i (213) 376-4105

rV-JEN ig05 Carnegie Lane "E"
IVlACROWARE Redondo Beach, CA 90278

Atari. Epson, NEC & Percom. are trademarks oi Atari, Inc., Epwin America. NEC.

Percom Data respectively.
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MORE TO SMILE ABOUT! 
3 NEW Arcade- Style Games fro m Canada for the 

Commodore"' VIC·20· , and, one lorthe Commodore" 
64! Bro ught to you by JMC, your "SOURCE" fo r over 
3 ,500 d ifferent books , p rog ram s and accesso ries. 
fro m OV8r85 d i ffere n t m a nu facturers, for All M ajo r 

Brands o f Personal co~,.lt.rs! . 
NEW NEW NEW NEW 
~~~:n~;I~!I~~~~:totdI5~~~!;SO~~;;~c~~e~~~~~~~:?~~~~~:~: 
leaves. Eight levels. with crocodiles. snakes and other neat stull 
out to do you in! Uses Joystick.. Needs no memory expansion. 

4 180-020001 For3K VIC-20 ' (C . . .. It.) $ 29 .95 
4180-064001 ForCommodor. ' 64 ' (C •••• tte) $29.95 

CENTI POO Fast paced. decend,ng bugs. 'ailing proleCllies. boun
clog spiders and more! Qu ick leaCllons needed here, juSl lo keep 

ahve' Uses Joystick. No memory ._pansion needed. 
4180·020002 For3K VIC·20' IC .. ten. ) 529.95 

WORDMACHINE}NAME MACHINE Penec. 
easr- ,o-unoers'and .... ordproeesslng prO(JUCL 
desogned as an entry level IIem lor home. For 

noles 10 Ihe ~ ods. 'eUers to I"endl. elC. 
4 100-064210D I.k 129.95 

PEr EMU LATOR- Anemula tor th l twlllillow 

~:1:~e~~1 ::!:c~~t"JJ~ r~,~r:;::c~~i; 
educallonal milleual. 

4, 00·0&4107 DI.k $29.95 

COMMODORE' VIC·lO' SOOKS 
VIC BASIC: '" U .... Frl. ndlyG u ld. ExplaIns 
I\oW-lo-do-lI-make r.,nbo .... s. music & more' 
411e0-008378 " 2 .95 

ZAP! POWI ~t,~~fC':"2~l1ImKl()f'l~mes 
4(1110-009538 ' 12 .95 
KIDS AND THE VIC· Wrrnen.1 ChIldren. not 
·oo wn· 10 Inem. Turns klOs..lanO unsuspeClmll 
Daren •• ). Ii no compuler e.-perls ,n oays. Incl
uOes How 10 PrOlilram. How 10 Ma~e Game • . 
Ho .... 10 Crea.e Siudy Programs. More' eacn 
enapter con:aln5 paren, sechonl. l or w(trk'nr;! 

45~~&,g(,~(lheIPlng .... 'm Ihe rough ~J~95 

VIC·2O" PROGRAMM ER S REFERENCE GUIDE 
Complete BASIC voc.bu lary gu,ae. maChIne 

language programmmg. lIps and morel 
41 00-000 110 " &.95 
COMPUTE!!s, FIRST BOOK OF VIC· A com~ 
Ilal ,on at afl,cles l rom the COM PU TE ' magUllle 
4105·000007 5 12.95 

$ B.95 

10 1 Tlmn/ Sinclalr 1000 Z X·al · PrD'ilr.m· 
:;~!~&2~r i c k' M os\ nelplul guoc;e~~~ 

I I ZX·B l · ProgrammIng lor Real 
oepH'I pragrans and uses 

51 1 .95 

ATARI' GAMES & REC REATIO NS Sourceol 
ore:progllmmed game .. Also teaches gl1lphres 

and adQ,hon 01 color .nd ,oune. 
4111K)o000242 ' 14 .95 
ATARI' PILOT FOR BEGINNERS Hano.·on 
~n~~OO.~;~~t' PILOT computer tas~~~i~. 

TH E ATAR I' ASSEMBLER Mal"~'he leap 
~"(}o~i3t: ATARI·s' auembly s~~,~· 

114E VISICALC BOOK: ATAR I' EDITION A pro
gram penect l or DUSlnessesand Dusinessmen. 
411go.008393 ' 14.95 
COMPUTE!,s, FIRST BOOK OF ATAR I' Com
polatoon ol ar l reles h om COMPUTE' magaz,ne 
4105·000000 ' 12 .95 

COMPUTE!", SECON O BOOK OF ATA RI ' 
More tllt'Cles Irom COMPUTE' magazIne 
41 05·()()OC)O(I " 2 .115 

IUOS ANOTH E ATARI · Seeoesc"ptron at leI! 
under KIDS AND THE VIC ' 

45110-000055 $' 9 .95 

APPLE' BOOKS 
APPLE' II USER·S GUICE Complete BASIC 

~(l1;~=~~ool Specral 'eaMes. 38~ ~~:~ 
ASSE MB LY LANGUAGE PROG RAMM ING 
FOR THE APPLE· II Comprehens.,ve. under· 

4t5~'~~I&~~,e5'lnIl0 Appendrees 160 ~~~~95 

6502 ASSEMBLY LANGUAGE PROGRAMMING 
Pro.idll$ e.amples s,mole memory load 100111 

to comple te oeS'lln orolects 640 oage, 
411115·000027 " (1 .911 

BASIC FOR THE APPLE · Intro to program 
mong and applo(;a lrons. Induces game .. gral)l1re .. 
4 11~~=.~g:menl and wora proeesi ';1.95 

KIDS AND THE APPLE · See al!SC"llllQf1allell 
unae' KIDS AND THE VIC· 

45f!O.oooo19 $ 19 .95 

NEWr Th e COMMODORE 64 · PROG RA MM E R· S REFE RE NCE 
G UIDE. EverythIng you need to know loge' started programmIng 
Commodore·S' newest. and most versatrle personal computer 
Step by sl ep gUIdes In language that IS easy 10 understand T,PS 

and a whole lot more' Our most asked for publrca:,on' 
4760.02205 6 S19 .95 --------------on NU lol aUI O[ SCkIPTlON o r tTl '" COS I '0' .. ( 

~--~---------------+-------------------1-----t-----t ~ 
~-+----------~--------------+---i----t ~ e 
Lk~~c,:c~J,:C, uc.;c~c,:C~O:'~2~;-;::;:'"',O.:.C.C:C.:":". ~~~C''''"AC~O, ~:~C,;~.~C~~::~:~;'I;p:';!..:·~";";,,:oo:,:,-t,~O~'~'-l: 1- ~ 
PAY MEN T ENCLOSED D CASH D C HECK D MON fY ORDER ~ 
PLEASE CHA RGE TO M Y D M AS TERCARD 0 Vlsa , M,,. C"II S ,~ > 

CARO NUMBER _ __ _ 

EXPI RE S _______________ INTRB NK _ ______ _ 

SHIP TO: ____ _ 

STREET AOOR: _ _ ____ _ ___ _ _ 

CITY 
____ _ STATE ___ . ZIP __ 
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1 020 BRK 0708 
1 022 . B YT E $7C 0 70C 
102 4 . BYT E S lA 0700 
102 6 ORA ($0 0 4 , X) 070E 
1 0 2B BRK 07 1 0 
1 030 AOC S07C B ,X 0711 
1 032 L OY $o070E 07 14 
1 03 4 BEQ S 0 7 4 F 071 7 
1 0 3 6 LOA $00 7 12 0 719 
1 038 STA S4 3 071 C 
1 0 4 0 STA S0304 07 1 E 
104 2 LOA $071 3 072 1 
1 0 44 STA $ 44 072 4 
1 0 46 STA $0305 0726 
1 0 48 LOA S07 1 0 0729 
1 050 LO Y S070F 072C 
1 0 52 CLC 072 F 
1 0 54 LO X S070 E 07 3 0 
1 056 JSR S076C 073 3 
1058 BI1 I S07 4 F 07 3 6 
1 0 6 0 LO Y $07 11 07 3 8 
1 0 6 2 LOA ( S4 3 )! Y 073B 
1 0 64 AND #$ 03 0730 
1 0 66 PHA 073F 
1 0 68 IN Y 07 4 0 
1 0 7 0 ORA (S 4 3 ) , Y 074 1 
1 0 7 2 BEQ S07 5 3 07 4 3 
1 07 4 LOA ( S 4 3 ) , Y 07 4 5 
1 07 6 T AY 0 74 7 
1 0 78 JSR S0757 07 48 
1 0 8 0 PLA 07 4B 
1 0 8 2 J I1P S 072 F 07 4C 
1 0 84 LOA liSC O 07 4 F 
1 0 86 BNE S 075 4 075 1 
1 0 88 P LA 07 5 3 
1 0 9 0 ASL A 075 4 
1 0 92 TA Y 0 7 5 5 
1 0 94 RTS 0 756 

II 
NEW FOR ATARI 

II diskwiz 
COMPLETE & AFFORDABLE 

DISK EDITING REPAIR & DUPLICATION 
SYSTEM FOR ATARI OR PERCOM DRIVES 
• Fast MIL operation . Repai r DOS/NON DOS sec
tors · On screen Hex/ASCII ed iting . Print out all 
modes to any printer • Dumps inverse & specia l 
G ra fi x Char to Epson G raftrax & NEe 802 3A • Fast 
mapping, searches . Fi le trace · Speed check and ad
just · Block move . Auto link pointe rs, fil e codes . 
VTOC b it map functions . Retrieves deleted fi les • Fix 
dup filename · Use nonfo rma table d isks . Complete 
manua l • Easy, fast, comp lete • Onboa rd 
disassembler· Even runs on 16K · Su pports 1 or 2 
d rives · HEX-DEe-ASCII Converter · And More! 

All this for only $25. postpaid 
Don't waste your money on more expensive 

progra ms that don't deliver as much. 
48 hr. shipping fo r cashiers checks & money o rde rs. 
Al low up to 3 weeks for personal checks, - C.O.D. 
add $2 .00. Club & dealer enqui ry encouraged. 

ALLEN 
. M ACROWARE 

(213) 37&-11 05 
1906 Carnegie Lane " E" 

Redondo Beach, CA 90278 
Atolll. Epson, EC & Pe-rcom, drc Ir oiderrrolrk~ of Al.o1n, Inc., Epson Amer;U , NEC. 
Percom D,na respectIvely. 

© 
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(Introduction by Bill Wilkinson)

Price: SH.95
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TABLE OF
The inner workings of today's advanced personal ^^*

computers unfortunately remain a mystery to

many users. From beginners to machine fan- » ,

guage programmers, people are hungry for vital "Uinor s Preface

information about the insides of their machines. introduction rR-n
For example, there are tens of thousands of ». ^^ Wilkinson) . , ill
memory locations...which are safe to use? How Memory Map ... xj
can changing one number in a certain memory appendix- n ' ' '
cell dramatically speed up output to the disk - Wne VBLANK Processes *
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400/800 computers wh.ch answers all of these Index Rvr«k i internal CharactPr r^ rr\ 5
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Atari, by Ian Chadwick. is a complete reference ^ndex By Subject 1 oo
guide and memory map for one of the most * °2
popular of personal computers. From memory 187
location zero to 65,535. Mapping The Atari is

the most exhaustive memory sourcebook ever

offered to Atari users.

Chadwick started by diligently assembling

all the information he could find. Then he went a

step further by testing this information, to verify

its accuracy. And finally, he added months of his

own research, delving deep into little-known

areas of the Atari's memory to explore every se

cret. The result. Mapping The Atari, is an indis- ^^^^^^
pensable reference work for Atari programmers. ^^^^^

But Mapping The Atari is more thanjust a comprehensive reference book. It is also a tutorial
for all inquisitive Atari enthusiasts - notjust advanced programmers. Mapping The Atari explains each memory location in depth for
beginning and intermediate programmers. Some descriptions of important locations fill several pages. And the book is packed with
ready-to-type example programs and routines which show exactly how to put the information to work

There's more. A special introduction by Bill Wilkinson, an author of Atari BASIC and the Atari Disk Operatmq System explains
^AM^fn^f f!3.nAsf meTmofy inw™y available programming language. And there are fen appendices, covering such topics as
VBLANK Processes, Atari Timing Values. "Color," "Sound And Mus,c," "Piayer/M,ssi!e Graphics Memory Map " "Display Lists "
and others. And to make the book still more useful, there are two indices - an Index By Label, and an indexBy Subject *

Add $2 shiPp)ng and handling. Outside the U.S. add S5 for air mail, S2 for surface mail. All orders prepaid. OS funds only.
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The Innerworklngs of roday's advanced personal 
compulers unfortunately remain a mystery 10 
many users. From beginners [Q machine lan
guage programmers. people are hungry for viral 
Information about [he insides of their machines. 
For example. there are {ens of thousands of 
memory locations ... whICh are safe to use 7 How 
can changing one number in a certaIn memory 
cell dramatically speed up output [Q (he disk 
drive7 Which memory address reveals what 
Operating System is In the computer? How can 
changing certain numbers in various memory 
locations improve a program's sound and 
graphics? 

The key [Q finding one's way around the 
inside o f a computer 15 a memory map. But 
often [hiS Importanl information is unavailable 
from the manufacturer. Or it can be obtained 
only in piecemeal faShion from scanered 
sources. 

Now, for rhe first rime. there is a com
prehensive guidebook avai lable for rhe Atari 
4001800 computers which answers all of rhese 
questions. and hundreds more. Mapping The 
Acari, by Ian ChadWICk. IS a complere reference 
gUide and memo!), map for one of the most 
popular o f personal computers. From memory 
location zero [0 65.535. Mapping The Afari is 
the mos! exhaustive memory sourcebook ever 
o ffered ro Arari users. 

Chadwick started by diligemly assembling 
all the infonnation he could find. Then he went a 
step further by resting [his Information, to verify 
ItS accuracy. And finally. he added months of his 
own research, delving deep into linle-known 
areas of rhe Nan's memory to explore eve!)' se
cret. The result Mapping The /irari, is an mdls
pensable reference work for Atari programmers. 
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But Mapping The Acari is more than just a comprehensive reference book. It is also a turorial 
for all inquisitive Atari enthusiasts - not just advanced programmers. M apping The Alan explains each memo!), location in depth for 
beginning and intermediate programmers. Some descriptions of important locations fill several pages. And [he book is packed with 
ready-ta-type example programs and routines which show exactly how ro put the Information to work. 

There's more. A specia/lntroduction by 8,11 Wilkinson, an author of Nari BASIC and the Atari Disk Operating System, explains 
how to access rhe Atari's memo!), in every available programming language. And there are ten appendICes. covering such topics as 
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The Apple

Hi-Res Painter
James Totten

"Hi-Res Painter" is a graphics editor for use with a

32K Apple. With it you can: use any one of six colors

(or combine colors with your "pen"); select from three

different drawing pens; label pictures with upper- and

lowercase lettering; color in squares, rectangles; and

more.

When using the Apple's hi-res graphics, it seems

that a lot of work can yield few results. This is

true, of course, only if you are doing your graphics

manually (HPLOT 0,0 TO 45,67 etc.)- Since I use

the graphics considerably (they are one reason I

bought the computer), I didn't enjoy taking hours

to draw a fairly impressive title page or chart or

some other type of picture.

Menu Options

The "Hi-Res Painter" runs from four menus: Main

Menu (1), Accessory Menu (2), Diskette Menu

(3), and, most important of all, the Picture Menu

(4). When you start, you are automatically placed

at the first menu (Main). From here you can select

to go to any of the other three menus presented

by just pressing the first letter of its name. This

letter is highlighted on the screen.

Pressing A will take you to the Accessory

Menu (2). Here, you can choose from p)rint, f)ill,

k)eyboard, and m)ain. The print option will work

for those who own either a Trendcom or Silentype

printer only. The fill option works for everyone.

You select two points on the screen: the first is

the upper left corner of the square you wish filled,

and the other is the lower right corner. Presto!

The keyboard option allows the user to change

from paddle or joystick control of the pen to

keyboard control of the pen. With the change, the

1,}, K, M keys move the pen in the direction they

are positioned. And, of course, the main option

will take you to the main menu again.

The next menu in the list is the Diskette Menu,

number three, and you can call that menu by pres

sing D. Here you can n)ame, d)elete, s)ave, l)oad,

or rjename any picture - s)ave will save the picture
currently on the screen. Again, m)ain will return

you to menu 1.

Finally, menu four is the Picture Menu, and

to call it up press P. The available options here

are: v)iew, l)abel, b)drop, c)olor, d)raw, e)rase,

p)ens, and m)ain. The first option allows simply a

total view (no text) of the graphics screen which
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you are working on. Label will do just that; you

are asked fora date, name, or whatever to be typed

in on the keyboard, and it is then transferred to a

location of your choice onto the graphics screen.

The bkirop option stands for backdrop, and

this will simply fill the screen (rather quickly)

with a color of your choice. Color will allow you to

choose a new color. Press the first letter of each as

in the menu selections. Draw and erase are obvious

in that they do exactly what they say. A note of

warning though: if a picture is erased, it cannot

be recalled unless it is on disk. The pens option is

actually two in one. With it you can change the

size of your pen (press 1, 2, or 3 and watch the

screen), and turn it on or off. And again, main

returns you to menu one. You can draw using

paddles or a joystick, or you can switch the con

trols to use the keyboard.

To produce very good-looking designs, try

some experiments. Fantastic pictures (such as

stars on a moonlit night) can easily be created by

just mining the pen in various sizes and colors.

A design created with a puddle controller using "Hi-Res

Painter."

Program 1: Hi-Res Painter

20 LOMEMi 24576: ONERR GOTO 1045

21 DIM PX<2),PY(2>,C«<6>,P*<1>

25 FOR L = 1 TO 4:MX(L) = O:MY<L) = O: NEXT

L:D« = CHR* (4):C = 3iP = 0(BC = O

30 KI = - 163B4:RK = - 16368s BO = - 16287

iBl = - 16286:TG = - 16301:FG = - 16

302

35 P*<0> = "0FF"iP*(l) = llON":C*(l> = "GREEN

"iC»<2) = "PINK":C*<3> = "WHITE"

40 C»(4) = "BLACK":C*(5) = "ORANGE"iC*(6) =

"LT.BLUE":I = 1eP* = "NOT NAMED"

IF PEEK (233) < > 64 THEN PRINT D*"BL

DAD CHARACTERS/SH2": POKE 232,0: POKE 2

33,64

SCALE= li R0T» OiX = 139iY = BO

TEXT : HOME : NORMAL t VTAB 10: PRINT

TAB(11)"THE HI-RES PAINTER"i PRINT TAB
( 7).._.( >=-■■: PRINT

TAB<11>"BY JAMES R. TOTTEN"

44 POKE RK.O: VTAB 24: PRINT "<< TO BEGIN P

41

42

43

TheApple 
Hi-Res Painter 
James Totten 

" Hi-Res Pnillter" is n graphics editor for lise with n 
32K Apple. With it YOIl cnll: lise nlly aile of six colors 
(o r colllville colors with YO llr "pell"); select froll/lh ree 
differe llt drmuillg pells; Inbe/pictllres with IIpper- alld 
lowercnse letterillg; color ill sqllares, rectallglcs; allIi 
II/ore. 

When using the Apple's hi-res gra phics, it seems 
that a lot of work can yield few results. This is 
true, of course , only if you a re doing your graphics 
manua ll y (HPLOT 0,0 TO 45,67 etc. ). Since fu se 
the graphics considerably (they are one reason I 
bought the computer), I didn 't e njoy taking hours 
to draw a fa irl y impressive titl e page or chart or 
some other type of picture. 

Menu Options 
T he " Hi-Res Painter" runs from four menu s: Main 
Menu (1), Accessory Men u (2), Diskette Me nu 
(3), a nd , most importa nt of a ll , the Picture Me nu 
(4). Whe n you start, yo u are a uto matica ll y placed 
a t the first menu (Main ). From here yo u ca n select 
to go to any of the other three me nus presented 
by just press ing the firs t le tte r of its name. This 
le tter is highlighted on the sc reen. 

Press ing A will take you to the Accesso ry 
Menu (2). Here, you can choose from p)rint, f) ill , 
k)eyboard , a nd m)a in. The print option will wo rk 
for those w ho own either a Trendcom or Sil entype 
printer only. The fill option works for everyone. 
You se lect two points on the screen: the first is 
the upper left corner of the square you w ish fill ed, 
and the othe r is the lower ri ght co rne r. Presto! 
The keyboa rd option allows the user to cha nge 
from paddle or joysti ck control of the pen to 
keyboard control of the pe n. With the change, the 
I, j , K, M keys move the pen in the d irecti on they 
are positioned. And , of course, the main option 
w ill take you to the main menu aga in. 

The next menu in the li st is the Diskette Menu, 
number three, and you ca n call that menu by pres
sing D. He re you ca n n)ame, d)elete, slave, I)oad, 
or r)ena me a ny picture - slave will save the pIcture 
currently on the screen. Aga in , m)ai n will return 
you to me nu 1. . . 

Finall y, menu four IS the P,cture Menu , a nd 
to ca ll it up press P. The ava il able options he re 
are: v) iew, l)abel, b)drop, c)olor, d)raw, e) rase, 
p)ens, and m)ain. The firs t opti on allows SIm ply a 
total view (no text) of the graph ICS screen w hIch 
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you a re working o n . Label will do ju st that; you 
are as ked for a da te, name, or w hatever to be typed 
in on the keyboard , a nd it is then transfe rred to a 
location of your choice onto the graphics screen. 

The b)drop option s tands for backdrop, a nd 
thi s w ill simply fi ll the sc reen (ra ther quickl y) 
w ith a color of your choice. Color w ill a ll ow yo u to 
choose a new colo r. Press the firs t lette r o f each as 
in the menu selections. Draw and erase are obviolls 
in that they do exactl y w hat they say . A note o f 
wa rning though: if a picture is erased, it ca nnot 
be reca lled unless it is on disk. The I'CII" o ption is 
actua ll y two in one . With it you ca n change the 
size of yo ur pen (press '1, 2, or 3 and watch the 
screen), and turn it on or o ff. A nd aga in, main 
retu rns you to menu one. YOLI ca n d raw lIsing 
paddles or a joys ti ck, o r you ca n switch the con
trol s to use the key boa rd . 

To produce very good-looking des ig ns, try 
some experiments. Fantasti c pictures (such as 
s tars on a moonlit nig h t) ca n eas ily be crea ted by 
just moving the pen in va riollS sizes and colors. 

A dl!Si,-':1I crented willI a paddle col/ trollcr /lsillS " I-l i-l<e~ 
Paillicr. " 

Program 1: Hi-Res Painter 

20 LOMEMI 24576. ONERR GOTO 1045 
21 DIM PX(2),PV{2),CS(b),PS(1) 
25 FOR L = 1 TO 4:MX(L) = O:MV(L) 0: NEXT 

L:DS = CHRS (4):C = 3:P = OsBC = 0 
30 KI = - 16384:RK ~ - 163681BO = - 16287 

IBl = - 16286:TG = - 1630l:FG - 16 
302 

35 P.<O) = "OFF"IPS(l) = "ON":C$(l) = "GREEN 
",C$(2) = "PINK":CS(3) = "WHITE" 

40 CS(4) = "BLACK"ICS(5) = "ORANGE".CS(b) = 

"LT.BLUE"II ::0: lIP. = "NOT NAMED" 
41 IF PEEK (233) < > 64 THEN PRINT D$"BL 

DAD CHARACTERS/ SH2", POKE 232,0. POKE 2 
33,64 

42 
43 

44 

SCALE- 11 ROT~ O:X = 139.Y = 80 
TEXT ~ HOME , NORMAL I VTAB 10, PRINT 

TAB ( 11> "THE HI-RES PAINTER" I PRINT TAB 
( 7) "_IE ( ) - -": PRINT 
TAB(l1>"BY JAMES R. TOTTEN" 

POKE RK,O: VTAB 24: PRINT "« TO BEGIN P 



45

46

50

55

60

65

70

75

BO

85

100

105

110

115

120

125

130

132

134

136

13B

140

142

145

146

147

150

152

154

155

156

158

159

160

162

164

165

166

167

168

169

170

171

172

174

176

177

178

179

180

1B2

1B5

186

1B7

USH ANY KEY EXCEPT RESET »"

IF PEEK <KI) < 128 THEN 45

POKE RK,0

HGR i HCOLOR= C: POKE TG,O» POKE 34,20:

HOME

PRINT "PAINTER MENU NUMBER 1 <MAIN)"i

PRINT

PRINT P) ICTUREACCESSORY D) ISKETTE

>";i GET K*

IF K« = CHR* (27) THEN POKE RK,O: POKE

TEXT i HOME : END

= "P'

34,0:

IF K*

IF K* = "A1

IF K* = "D"

THEN 100

THEN 450

THEN 300

POKE RK,O: HOME : GOTO 55

POKE RK,O: HOME

PRINT "PAINTER MENU NUMBER 4

i PRINT

PRINT "V)IEW DABEL B)DROP

D)RAW E)RASE P)ENS

IF K* = "M" THEN 85

IF K* = CHR* (27) THEN

(PICTURE)"

OOLDR

>";s GET K*

34,0: TEXT

'E'

■V

■c

■B1

'D'
■p.

'L1

POKE RK,O: POKE

I HOME i END

THEN HGR 9BC = 09

THEN 145

THEN 150

THEN 240

THEN 185

THEN 164

THEN 218

GOTO 105

GOTO 100

> 127 THEN POKE TG,O:

IF K*

IF K*

IF K*

IF K*

IF K»

IF K*

IF K*

POKE RK,Oi HOME

POKE FG,0

IF PEEK (KI)

GOTO 100

GOTO 146

POKE RK,O: HOME : PRINT "CURRENT COLOR:

"|1 INVERSE i PRINT C*(C)i NORMAL i

PRINT

PRINT "G)REEN 0)RANGE W)HITE

B)LACK DT.BLUE P) INK >"; : GET K«

IF K* = "6" THEN C = 1: GOTO 100

IF K* = "P11 THEN C = 2: GOTO 100

IF K» = "W" THEN C = 3i GOTO 100

IF K* = "B" THEN C = 4: GOTO 100

IF K» = "0" THEN C = 5: GOTO 100

IF K* = "L" THEN C = 6: GOTO 100

GOTO 150

XC - INT ( PDL (O))sYC - INT ( PDL (1) )

POKE RK,O: HOME : PRINT "PEN OPERATIONS

111 PRINT

PRINT "S)ET CURSOR SIZE

>";: GET K*

IF K« = "S" THEN 172

IF K« < > "T" THEN 165

> 1 THEN P = 0

190

191

192

194

196

19a

200

202

204

205

206

208

209

210

212

215

218

219

220

222

224

225

226

228

230

231

232

233

234

240

T)URN ON/OFF

P = P + 1: IF P

HOME i PRINT : PRINT "PEN IS NOW "P*(P)

: FOR L = 1 TO 300: NEXT L

GOTO 100

POKE RK,O: HOME : PRINT "TYPE A NUMBER

FROM 1 TO 3 FOR CURSOR SIZE (1=SMALL

EST). CURSOR IS SHOWN ON SCREEN. WHEN

DONE, PUSH RETURN. >n|i GET K*

IF K* = CHR* (13) THEN 100

IF K» = "1" THEN CS = 0

IF K* = "2" THEN CS « 4

IF K« = "3" THEN CS = B

HCOLOR= BC: FOR L = XC - 1 TO XC + 8:

HPLOT L,YC - 1 TO L,YC + Bi NEXT L:

HCOLOR= C

FOR L = XC TO XC + CS: HPLDT L,YC TO L,

YC + CS: NEXT L

GOTO 172

IF K THEN 1010

POKE RK.Os HOME i PRINT i PRINT "TO BEG

IN OR STOP DRAWING PUSH ANY KEY "ji GET

K*

POKE FG,O: POKE RK,0

242

243

244

245

246

247

248

250

300

302

304

306

308

310

311

312

313

314

315

320

IF CS = O THEN LL - liRL = 279:TL = OiB

L = 191

IF CB = 4 THEN LL = 1iRL - 274:TL = OiB

L = 1B6

IF CS = 8 THEN LL = 1:RL = 270:TL = 0:B

L = 182

HCOLOR= C

INT ( PDL (0)):Y = INT ( PDL

< LL THEN

> RL THEN

= LL

= RL

= BL

X =

IF X

IF X

IF Y > BL THEN

FOR L = X TO X

CSi NEXT L

IF PEEK (KI)

100

IF P THEN .210

HCOLOR" BCi FOR L = X TO X + CSi

L,Y TO L,Y + CS9 NEXT Li HCOLOR"

IF PEEK (KI) > 127 THEN

<1))

+ CB: HPLOT L,Y TO L,Y +

> 127 THEN POKE TG,O: GOTO

HPLOT

C

POKE TG,O: GOTO

100

IF CS «= 0 THEN IF PEEK (Bl) > 127 THEN

CALL - 19BiX0 - XiYO ■= Y

(BO) > 127 THEN

INPUT "ENTER

IF CS - 0 THEN IF PEEK

HPLOT X,Y TO XO,YO

GOTO 196

POKE RK,O: HOME : PRINT

LABEL >";L*

IF L« = "" THEN 218

HOME i PRINT : PRINT "DO YOU WANT IT ON

TOP OR BOTTOM (T/B)? ";i GET K*

IF K* = "B" THEN Y = 180: GOTO 226

IF K* = "T" THEN Y = 6: GOTO 226

GOTO 220

L = LEN (L*): IF L > 26 THEN 218

X = 137 - INT <(L / 2) * 8)

FOR P = 1 TO L: IF ASC ( MID« <L*,P,1)

) < 62 THEN K = ASC ( MID* (L*,P,1>) -

31i GOTO 232

K = ASC ( MID* (L*,P,1))

HCOLOR= 0: FOR L = X - 2

L,Y - 1 TO L,Y + B:

DRAW K AT X,Y:X - X

HCOLOR= C: GOTO 100

POKE RK,O: HOME : PRINT

~* 3

TO X + 7: HPLOT

NEXT L: HCOL0R= 3

+ 8i NEXT P

■COLORS FOR BAC

i PRINT : PRINT "G)REEN B)LUE

W)HITE O)RANGE": PRINT ">"ii

KDROP...

P) INK

GET K*

IF K* = "6" THEN HCOLOR= 1:BC = 1: GOTO

248

IF K* = "B" THEN HCOLOR= 6:BC = 6: GOTO

248

IF K* = "P" THEN HCOLOR= 2:BC = 2: GOTO

248

IF K* = "W" THEN HC0LOR= 3:BC = 3: GOTO

248

IF K* = "0" THEN HCOLOR= 5:BC = Si GOTO

248

GOTO 240

HPLOT 0,0: CALL 62454

BD = li GOTO 100

POKE RK,Oi HOME

PRINT "PAINTER MENU NUMBER 3 (DISKETTE)

111 PRINT

PRINT "N)AME DJELETE S)AVE

L)OAD R)ENAME M)AIN

IF K* = "M" THEN 85

IF K* = CHR* (27) THEN

34,Oi TEXT i HOME i END

GET K*

POKE RK,Oi POKE

IF K*

IF K*

IF K*

IF K*

IF K*

THEN 320

THEN 335

THEN 355

THEN 3B5

THEN 370

GOTO 300

POKE RK,O: HOME : PRINT "USE NO COMMAS

OR COLONS IN NAME."i PRINT : INPUT "> '

,P*
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45 
46 
50 

55 

60 

65 

70 
75 
BO 
B5 
100 
105 

110 

115 
120 

125 
130 
132 
134 
136 
13B 
140 
142 
145 
146 

147 
150 

152 

154 
155 
156 
ISB 
159 
160 
162 
164 
165 

166 

167 
16B 
169 
170 

171 
172 

174 
176 
177 
17B 
179 

180 

182 
185 
186 

187 

USH ANY KEY EXCEPT RESET »" 190 
IF PEEK (KI) < 12B THEN 45 
POKE RK,O 191 
HGR I HeOLOR= C: POKE T6.01 POKE 34,20: 
HOME 192 

PRINT "PAINTER MENU NUMBER 1 (MAIN)". 
PRINT 194 

PRINT "A)CCESSORY 0) ISKETTE P) ICTURE 196 
> ";1 GET K$ 198 

IF K$ = CHR$ (27) THEN POKE RK,O: POKE 200 
34,0: TEXT: HOME I END 202 

IF K$ "" "P" THEN 100 204 
IF K$ =- "Au THEN 450 
IF KS = "0" THEN 300 205 
POKE RK,Oa HOME I GOTO S5 

POKE RK,O: HOME 206 
PRINT "PAINTER MENU NUMBER 4 (PICTURE)" 20B 
I PRINT 
PRINT "V)IEW L>ABEL B)OROP C)OLOR 
O)RAW E)RASE P)ENS M)AIN >";' GET K$ 
IF K$ = "M" THEN 85 
IF K$ = CHR$ (27) THEN POKE RK,O: POKE 
34,0. TEXT I HOME I END 
IF K$ "E" THEN HGR :ee = o. BOTO 100 
IF K$ "V" THEN 145 
IF K$ = "e" THEN 150 
IF K$ "8" THEN 240 
IF K$ "0" THEN IB5 
IF K$ "P" THEN 164 
IF KS ilL" THEN 218 
POKE RK,O. HOME : GOTO 105 
POKE FG,O 
IF PEEK (KI) > 127 THEN POKE TG,O. 

GOTO 100 
GOTO 146 
POKE RK,O: HOME: PRINT "CURRENT COLOR: 
"I' INVERSE. PRINT C.(C). NORMAL. 
PRINT 

209 

210 

212 

215 
218 

219 
220 

222 
224 
225 
226 
228 
230 

PR I NT "G) REEN Q) RANGE 
B)LACK L)T.BLUE P)INK 

W) HITE 
>"; 

231 
: GET K. 232 

IF KS "B" THEN C - 1: GOTO 100 
IF K$ "P" THEN C 2: GOTO 100 
IF KS lOW" THEN C 31 GOTO 100 
IF K$ "B" THEN C 4: GOTO 100 
IF K$ "0" THEN C 5: GOTO 100 
IF K$ ilL" THEN C - b: GOTO 100 
GOTO 150 

233 
234 
240 

XC = INT ( POL (O»:YC = INT ( POL (I) ) 242 
POKE RK,O. HOME: PRINT "PEN OPERATIONS 
"I PRINT 
PRINT "S)ET CURSOR SIZE T)URN ON/OFF 

>"" GET K$ 
IF KS = "S" THEN 172 
IF KS < > "T" THEN 165 

P - P + 1: IF P > 1 THEN P = 0 
HOME. PRINT. PRINT "PEN IS NOW "PS(P) 
• FOR L = 1 TO 300. NEXT L 
GOTO 100 
POKE RK,O. HOME. PRINT "TYPE A NUMBER 
FROM 1 TO 3 FOR CURSOR SIZE (I=SMALL 
EST). CURSOR IS SHOWN ON SCREEN. WHEN 

DONE, PUSH RETURN. >" I' GET K$ 
IF K$ = CHRS (13) THEN 100 
IF KS "1" THEN CS ".. 0 
IF K$ "2" THEN CS IE 4 

243 

244 

245 

246 

247 
248 
250 
300 
302 

304 

IF K. "3" THEN CS - B 306 
HCOLOR= BC . FOR L - XC - 1 TO XC + B: 30B 
HPLOT L, vc - 1 TO L, YC + 8. NEXT L. 
HCOLOR- C 310 
FOR L = XC TO XC + CS: HPLOT L,YC TO L, 311 
YC + CS: NEXT L 312 
GOTO 172 313 
IF K THEN 1010 314 
POKE RK, Oa HOME I PRINT I PRINT "TO BEG 315 
IN OR STOP DRAWING PUSH ANY KEY "I' GET 320 
KS 
POKE FG,O: POKE RK,O 

IF CS = 0 THEN LL - 11RL - 2791TL ~ 0,8 
L = 191 
IF CS -
L = 186 
IF CS = 

4 THEN LL - 11RL = 2741TL = 0.8 

8 THEN LL I,RL 270.TL - 018 
L &I< 182 
HCOLOR- C 

X - INT ( POL (O»,Y = INT ( POL (1» 
IF X < LL THEN X & LL 
IF X > RL THEN X = RL 
IF Y > BL THEN Y = BL 
FOR L = X TO X + CS: HPLOT L,V TO L,V + 

CS. NEXT L 
IF PEEK (KI) > 127 THEN POKE TG,O. GOTO 
100 
IF P THEN -210 
HCOLOR- BC. FOR L - X TO 
L,V TO L,V + eSI NEXT LI 
IF PEEK (KI) > 127 THEN 

X + es. HPLOT 
HCOLOR- C 

POKE TG,O: GOTO 
100 
IF CS - 0 THEN IF PEEK (B1> 

Y 
(BO) 

> 127 THEN 
- 198. XO CALL 

IF CS - 0 THEN 
- X.VO -
IF PEEK > 127 THEN 

HPLOT X,V TO XO,VO 
GOTO 196 
POKE RK,O: HOME I PRINT: INPUT "ENTER 
LABEL >" 1 L. 
IF LS = "" THEN 218 
HOME • PRINT : PRINT ''~O YOU WANT IT ON 

TOP OR BOTTOM <T IB)? "I' GET K. 
IF K$ = "8" THEN V 180. GOTO 226 
IF K. = "T" THEN Y = 6 : GOTO 226 
GOTO 220 

L - LEN (L'). IF L > 26 THEN 218 
X = 137 - INT «L I 2) • B) 

FOR P = 1 TO La IF ASC ( MIDS (LS,P,l) 
) < 62 THEN K - ABC ( MIDS (LS,?,l» -
31: GOTO 232 

K = ASC ( MID .. (LS,P , l» - 3 
HCOLOR= 0; FOR L = X - 2 TO X + 71 HPLOT 
L,V - 1 TO L,V + 8 : NEXT L: HCOLOR= 3 
DRAW K AT X,V:X - X + 8. NEXT P 
HeOLOR= C: GOTO 100 
POKE RK,O: HOME: PRINT "COLORS FOR BAC 
KOROP ••. ". PRINT, PRINT "G)REEN B)LUE 

P)INK W)HITE O)RANGE". PRINT " >"" 
GET K. 

IF K$ "G" THEN 
248 
IF KS "B" THEN 
248 
IF K$ = "P" THEN 
248 

HCOLOR= 1. BC 1: GOTO 

HCOLOR= 6:BC 6: GOTO 

HCOLOR- 2:BC 2: GOTO 

IF K' - "W" THEN 
248 

HCOLOR- 3.BC = 3. GOTO 

IF K' "0" THEN 
248 
GOTO 240 

Ht.OLOR= 5:BC 

HPLOT 0,0. CALL 62454 
BD = I. GOTO 100 

POKE RK,O. HOME 

5. GOTO 

PR I NT "PA I NTER MENU NUMBER 3 <D I SKETTE) 
"I PRINT 
PRINT "N)AME O)ELETE SlAVE 

L>OAD R)ENAME M)AIN >"1' GET K$ 
IF K$ - "M" THEN 85 
IF K. - CHRS (27) THEN POKE RK,O. POKE 
34,0. TEXT. HOME. END 
IF K$ = "N" THEN 320 
IF K$ - "5" THEN 335 
IF K$ = "L" THEN 355 
IF K$ = "R" THEN 385 
IF K$ = ltD" THEN 370 
GOTO 300 
POKE RK,O. HOME I PRINT "USE NO COMMAS 
OR COLONS IN NAME.". PRINT : INPUT "> " 
IPS 

May 1983 COMPUTt! 261 



325 IF P* = "" THEN 320 478

330 HOME : PRINT "NAME: "P«: NORMAL 480

332 PRINT s PRINT "IB THIS CORRECT? ";: GET 482

K*: IF K« = "N" THEN 320 484

333 IF K* = "Y" THEN 300 486

334 POKE RK.Oi GOTO 330 4B8

335 IF P* = "NOT NAMED" THEN HOME : CALL -

198i POKE RKfOt PRINT : PRINT "PICTURE 490

HAS NOT BEEN NAMED": FOR L = 1 TO 550:

NEXT L: GOTO 300 492

340 POKE RK,O: HOME : PRINT "PICTURE NAMEi

"P«i PRINT 494

345 PRINT "SAVE WITH THIS NAME? ";: GET K*:

PRINT K«: IF K« = "Y" THEN 350 496

346 IF K* « "N" THEN 300 500

347 BDTO 340

350 PRINT D*"BSAVE "P»",A*2000,L*1FFF": GOTO

300 505

355 POKE RK,O: HOME : PRINT : INPUT "NAME?

■; P* 506

356 IF P* ■ "" THEN 355

358 HOME : PRINT "PICTURE NAMEi "P*i PRINT 507

360 PRINT "IS THIS NAME CORRECT? ";: GET K*

1 PRINT K»

362 IF K* = "N" THEN 300 508

363 IF K* - "Y" THEN 365

364 GOTO 358 510

365 PRINT D*"BLOAD "P«

366 GOTO 300 511

370 POKE RK,O: HOME 1 PRINT : INPUT "NAME? 515

";P*

371 IF P» = "" THEN 370 520

372 HOME 1 PRINT "PICTURE NAME: "P*i PRINT 1010

375 PRINT "DELETE THIS PICTURE? ";: GET K*i

PRINT K*

376 IF K* = "Y" THEN 380 1012

377 IF K* = "N" THEN 300 1015

378 GOTO 372

380 PRINT D»"DELETE "P»i GOTD 300 1016

385 POKE RK.Oi HOME t PRINT "USE NO COMMAS

OR COLONS IN NEW NAME"* PRINT 1017

3BB INPUT "CURRENT NAME? ";P1«: IF PI* - ""

THEN 385 1018

390 INPUT "NEW NAME? ";P2*i IF P2» = "" THEN 1019

385

393 HOME 1 PRINT "OLD NAMEi "Pl*i PRINT "NE 1020

W NAME1 "P2*i PRINT

395 PRINT "ARE THESE BOTH CORRECT? "(: GET

K«i PRINT K*i IF K* - "N" THEN 385 1021

396 IF K» = "Y" THEN 400 1023

39B GOTO 393 1024

400 PRINT D*"RENAME "Pl*","P2*i GOTO 300 1025

450 POKE RK,Oi HOME 1026

452 PRINT "PAINTER MENU NUMBER 2 (ACCESSORY 1027

)"i PRINT 1028

454 PRINT "P)RINT F)ILL K)EYBOARD M>AIN

>"|i GET K« 1029

456 IF K* - "M" THEN POKE RK.Oi HOME I BOTO

55 1030

458 IF K* - CHR* <27) THEN TEXT 1 POKE RK

,0i HOME 1 END 1031

459 IF K* « "P" THEN 475

460 IF K« ■ "F" THEN 500 1032

461 IF K» = "K" THEN 465

462 GOTO 450 1033

465 POKE RKfOi HOME ■ IF K THEN K = Oj GOTO

468 1034

466 IF NOT K THEN K « 1 1035

468 IF K - 0 THEN PRINT t PRINT "KEYBOARD 1036

IS OFF" 1037

469 IF K» 1 THEN PRINT 1 PRINT "KEYBOARD i03B

IS ON" 1039

470 FOR L - 1 TO 300i NEXT Li BDTO 430 1040

475 POKE RKfOi HOME 1 PRINT "PICTURE PRINTI iO45

NG OPTIONS -"1 PRINT

476 PRINT "I)NVERSED N)ORMAL

R)OTATED OONTINUE >"; : GET K* 1050

IF K« = "N" THEN ST = Oi GOTO 475

IF K» = "I" THEN ST = li GOTO 475

IF K* = "R" THEN RR = 1: GOTO 475

IF K« = "C" THEN 488

GOTO 475

POKE RK.Oi HOME 1 PRINT : PRINT "TURN P

RINTER ON AND PRESS ANY KEY "j: GET K*

IF RR AND ST THEN POKE 1145,88: CALL -

16038i GOTO 450

IF RR THEN POKE 1145,120: CALL - 1603

B: GOTO 450

IF ST THEN POKE 1400,0: CALL - 16036:

GOTO 450

CALL - 160441 GOTO 450

POKE RK,Oi HOME 1 INPUT "UPPER LEFT POI

OR UYNT (X,Y) >"»UX*,UY*i IF UX« =

* = "" THEN 500

IF ( VAL (UX«) < 0) OR ( VAL (UX«) > 27

9) THEN 500

IF ( VAL (LY*) < 0) OR ( VAL CLY*> > 19

1) THEN VTAB PEEK £37)t GOTO 507

INPUT "LOWER RIGHT POINT (X,Y> >";LX»,

LY*: IF LX* = "" OR LY* = "" THEN VTAB

PEEK (37): GOTO 507

IF ( VAL (LX») < O) OR ( VAL (LX*) > 27

9) THEN VTAB PEEK <37)s GOTO 507

HOME t PRINT 1 PRINT "PRESS A KEY TO BE

GIN FILL ";: GET K*: PRINT K*

HCOLOR= C

TO VAL (LX«): HPLOT

VAL (LY*>1 NEXT L

FOR L = VAL (UX*>

L, VAL <UY») TO L,

GOTO 450

POKE RK,O: HOME 1 PRINT PRINT

GIN OR STOP DRAWING PUSH RETURN

K*

POKE FG,O: POKE RK,0

"TO BE

I 1 GET

0:

li GOTO 1036

li GOTO 1036

It GOTO 1036

li GOTO 1036

Y- liY = - li

IF CS = O THEN LL = 1:RL = 279:TL

BL = 191

IF CS = 4 THEN LL = liRL = 274:TL = 0:

BL = 186

IF CS = 8 THEN LL = liRL = 270iTL = Oi

BL = 182

HCGLOR= C

FOR L = X TO X + CSi HPLOT LfY TO L,Y +

CS: NEXT L

IF NOT P THEN HCOL0R= BC: FOR L = X TO

X + CSi HPLOT L,Y TO L,Y + CSi NEXT Li

HCOLOR- C

IF PEEK (KI) < 128 THEN 1019

L = PEEK (KI>

IF L = 201 THEN Y = Y

IF L - 205 THEN Y - Y

IF L * 202 THEN X = X

IF L - 203 THEN X - X

IF L - 213 THEN X = X

GOTO 1036

IF L - 206 THEN X

80T0 1036

IF L - 207 THEN X

GOTO 1036

IF L - 172 THEN X

GOTO 1036

IF (CS - 0) AND (L - 211) THEN XO = Xi

YO - Yi CALL - 1981 GOTO 1036

IF (CB - 0) AND (L - 196) THEN HPLOT

XfY TO XO,YOi GOTO 1036

IF L - 141 THEN POKE TG,Oi GOTO 100

POKE RK,Oi GOTO 1021

IF X < LL THEN X = LL

IF X > RL THEN X - RL

IF Y > BL THEN Y = BL

IF Y < TL THEN Y - TL

POKE RK,Oi GOTO 1019

HOME 1 PRINT 1 PRINT "DISK ERROR CODE

11 PEEK (222)i PRINT "CHECK SYNTAX AND T

RY AGAIN >"|i BET K«

POKE RK,Oi HOME 1 SOTO 55

X - liY = Y + li

X + liY - Y - li

lsY = Y +
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325 
330 
332 

333 
334 
335 

340 

345 

346 
347 
350 

355 

356 
358 
360 

362 
363 
364 
365 
366 
370 

371 
372 
375 

376 
377 
378 
380 
385 

388 

390 

393 

395 

396 
398 
400 
450 
452 

454 

456 

458 

459 
460 
461 
462 
465 

466 
468 

469 

470 
475 

476 

IF P$ = "" THEN 320 
HOME : PRINT " NAME: "PS: NORMAL 
PRINT: PRINT "IS THIS CORRECT? ";: GET 
K.,: IF K$ z " N" THEN 320 
IF KS = "V" THEN 300 
POKE RK,O. GOTO 330 
IF PS = "NOT NAMED" THEN HOME. CALL 
198. POKE RK,OI PRINT I PRINT " PICTURE 
HAS NOT BEEN NAMED", FOR L = 1 TO 550, 
NEXT L, GOTO 300 
POKE RK,O: HOME: PRINT " PICTURE NAME: 
"ps: PRINT 
PRINT "SAVE WITH THIS NAME? "I' GET KS, 

PRINT KS, IF K$ "" "V" THEN 350 
IF KS - liN" THEN 300 
GOTO 340 
PRINT DS"BSAVE "PS",AS2000,LS1FFF": GOTO 
300 
POKE RK,O: HOME: PRINT: INPUT "NAME? 
"jPS 
IF PS = .". THEN 355 
HOME , PRINT "PICTURE NAME, oopS, PRINT 
PRINT "IS THIS NAME CORRECT? "I' GET KS 
I PRINT KS 
IF KS = "N" THEN 300 
IF KS - "Y" THEN 365 
GOTO 358 
PRINT Os"BLOAD liP. 
GOTO 300 
POKE RK,OI HOME I PRINT: INPUT "NAME? 
";P' 
IF PS "" "" THEN 370 
HOME I PRINT "PICTURE NAME: "PS. PRINT 
PRINT "DELETE THIS PICTURE? "I' GET KS, 

PRINT KS 
IF KS :II: "V" THEN 380 
IF KS :II: "N" THEN 300 
GOTO 372 
PRINT DS"DELETE "PS. GOTO 300 
POKE RK,O. HOME, PRINT "USE NO COMMAS 
OR COLONS IN NEW NAME", PRINT 
INPUT "CURRENT NAME? " ,Pl'. IF Pls - "" 

THEN 385 
INPUT "NEW NAME? "; P2$. IF P2. == "" THEN 
385 
HOME • PRINT "OLD NAME. "PIS. PRINT "NE 
W NAME. "P2.. PRINT 
PRINT "ARE THESE BOTH CORRECT? "" GET 
Ks. PRINT KS . IF Ks ,. "Nit THEN 38:5 
IF K. ~ "V" THEN 400 
GOTO 393 
PRINT D.ItRENAME .. P1 . .. ... P2 •• GOTO 300 
POKE RK,O. HOME 
PRINT "PAINTER MENU NUMBER 2 (ACCESSORV 
)", PRINT 
PRINT "P)RINT F)ILL K)EVBOARD M)AIN 

> .... GET K. 
IF K. - tiM" THEN POKE RK.O. HOME. BOTO 
55 
IF K. - CHR. (27) THEN TEXT. POKE RK 
,0. HOME , END 
IF K$ - "P" THEN 475 
IF K. .. "F" THEN SOO 
IF K. ,. "K" THEN 465 
GOTO 450 
POKE RK,O. HOME. IF K THEN K a O. GOTO 
468 
IF NOT K THEN K - 1 
IF K - 0 THEN PRINT. PRINT "KEVBOARD 
IS OFF" 
IF K - 1 THEN PRINT. PRINT "KEVBOARD 
IS ON" 
FOR L - 1 TO 300. NEXT L. BOTO 450 
POKE RK,O. HO/1E • PRINT "PICTURE PRINTI 
NB OPTIONS - ". PRINT 
PRINT "I)NVERSED N)ORMAL 

R) OTATED C) ONTINUE > .. p GET KS 
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478 
480 
482 
484 
486 
488 

490 

492 

494 

496 
500 

505 

506 

507 

508 

510 

511 
515 

520 
10 10 

1012 
1015 

1016 

1017 

1019 
1019 

1020 

1021 
1023 
1024 
1025 
1026 
1027 
1028 

1029 

1030 

1031 

1032 

1033 

1034 
1035 
1036 
1037 
1038 
1039 
1040 
1045 

1050 

IF KS "N" THEN ST ~ 0, GOTO 475 
IF KS a " I" THEN ST ~ 1< GOTO 475 
IF KS lOR" THEN RR = 1. GOTO 475 
IF KS - "C" THEN 488 
GOTO 475 
POKE RK,O. HOME I PRINT : PRINT " TURN P 
RINTER ON AND PRESS ANV KEV .... GET KS 
IF RR AND ST THEN POKE 1145,88: CALL 
16038. GOTO 450 
IF RR THEN POKE 1145,120, CALL - 1603 
8: GOTO 450 
IF ST THEN POKE 1400,0, CALL - 16036, 

GOTO 450 
CALL - 160441 GOTO 450 
POKE RK,O. HOME I INPUT "UPPER LEFT POI 
NT (X,V) >",UX.,UV •• IF UX .... "" OR UV 
• = " .. THEN 500 
IF ( VAL (UXS) < 0) OR VAL (UX') > 27 
9 ) THEN 500 
IF ( VAL (LV.) < 0) OR VAL (LV') > 19 
1) THEN VTAB PEEK (37), GOTO 507 
INPUT "LOWER RIGHT POINT (X,V) >";LX., 
LYS, IF LXS a .... OR LYS = .... THEN VTAB 

PEEK (37), GOTO 507 
IF ( VAL (LX') < 0) OR ( VAL (LXS) > 27 
9) THEN VTAB PEEK (37), GOTO 507 
HOME • PRINT • PRINT "PRESS A KEV TO BE 
GIN FILL ";' GET KS. PRINT K. 
HCOLOR~ C 
FOR L = VAL (UXS) TO VAL (LXS), HPLOT 
L, VAL (UV.) TO L, VAL (LV.), NEXT L 
GOTO 450 

POKE RK, Oz HOME I PRINT: PRINT "TO BE 
GIN OR STOP DRAWING PUSH RETURN " ,. GET 
KS 

POKE FG,O: POKE RK,O 
IF CS - 0 THEN LL I,RL 

BL = 191 
IF CS = 4 THEN LL 

BL ~ 186 
hRL 

279,TL = 0 , 

274,TL .z::; 0. 

IF CS = 8 THEN LL ""' 1aRL ""' 2 7 0 .·TL ... 01 
BL - 182 

HCOLOR= C 
FOR L = X TO X + CSa HPLOT L,Y TO L,Y + 

CS, NEXT L 
IF NOT P THEN HCOLOR- BC. FOR L - X TO 

X + CSt HPLOT L,V TO L,V + CSa NEXT LI 
HCOLOR- C 

IF PEEK (KI) < 128 THEN 1019 
L = PEEK (KI) 

IF L - 201 THEN V 
IF L - 205 THEN V 
IF L - 202 THEN X 
IF L - 203 THEN X 
IF L - 213 THEN X 

GOTO 1036 

.. Y - 11 
- Y + 1. 
.. X - 11 
- X + 1. 
- X - ltV 

GOTO 1036 
BOTO 1036 
GOTO 1036 
BOTO 1036 

- Y - 11 

IF L - 206 THEN X - X - I.V - V + 1. 
80TO 1036 

IF L - 207 THEN X - X + I,V - V - 1, 
GOTO 1036 

IF L - 172 THEN X - X + 1.V ,. V + 11 
GOTO 1036 

IF (CS - 0) AND (L - 211) THEN XO - x. 
va - V. CALL - 199. GOTO 1036 

IF (CS - 0) AND (L - 196) THEN HPLOT 
X,V TO XO,VO. GOTO 1036 

IF L - 141 THEN POKE TG,O. GOTO 100 
POKE RK,O. 80TO 1021 
IF X < LL THEN X - LL 
IF X > RL THEN X - RL 
IF V > BL THEN V = BL 
IF V < TL THEN V - TL 
POKE RK,O. GOTO 1019 
HOME • PRINT • PRINT " DISK ERROR CODE 

" PEEK (222). PRINT "CHECK SYNTAX AND T 
RV AGAIN >"" BET K. 

POKE RK,O. HOME. GOTO 55 
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OD

6E

1A

29

IB

4D

IB

OD

00

OD

IF

3B

OA

15

2D

15

00

11

OD

1A

09

IF

OD

4E

3B

1A

4A

00

15

53

3B

2D

00

15

17

IF

49

2D

3B

2D

IB

49

00

09

IB

IF

09

00

15

IB

IB

4D

00

OD

IB

3B

4D

6D

IB

2D

3B

29

4D

3B

6E

IB

29

00

15

17

IF

OD

00

15

3B

IF

09

00

11

53

IF

4D

02

09

3B

1A

33

29

OE

OD

4D

1A

4A

IB

4D

00

2D

3B

00

OD

IF

1A

73

02

69

3F

3B

69

09

IB

49

6A

15

2D

IB

2D

3B

1A

6D

IB

6D

33

1A

2D

1A

6E

IB

15

4D

3B

6E

IF

1A

09

1A

OE

IB

1A

09

IB

2D

6E

1A

29

3B

09

6E

1A

2D

IB

6D

IB

OD

2D

IB

2A

IB

15

2D

IB

2D

IB

29

00

15

3B

IF

OD

02

OD

1A

29

IB

4D

73

11

2D

15

3F

49

1A

IB

IF

6D

00

1A

77

IB

1A

4D

IB

11

09

3B

6D

3F

6D

6A

IF

1A

57

02

4D

IF

2D

IB

49

6E

3B

29

3F

09

4A

IB

2D

3B

6D

6E

3B

1A

57

15

OD

IF

1A

33

15

09

IF

6D

3F

09

6E

15

6D

3F

4D

6E

3B

2D

3B

OD

6E

1A

4D

3B

4A

IB

OD

00

OD

IF

1A

IF

02

09

3B

2D

3B

37

09

IB

4E

IB

15

49

IB

49

4A

3B

1A

53

00

15

IB

1A

57

02

49

3B

IF

4D

00

09

IB

15

3F

02

49

IB

1A

37

15

4D

IF

15

IB

11

4D

IB

IB

4D

00

15

IB

IF

4D

00

15

IB

1A

57

02

09

IB

1A

57

15

49

IB

15

53

02

09

IF

29

IB

4D

6E

15

4D

1A

IB

IF

4A

00

OD

IB

15

3F

2D

lfl

IF

49

6E

3B

09

IF

11

69

IB

3B

49

09

3B

33

IF

4D

00

1A

4A

3B

15

2D

1A

2E

3B

6E

00

1A

73

IF

4D

00

1A

OA

IB

4A

00

1A

6E

3B

11

4D

38

6E

IB

2D

29

3B

OE

IF

4D

00

15

IF

IF

OD

00

1A

73

3B

69

00

15

IB

1A

33

02

09

3B

29

IB

6E

IB

4D

2D

1A

33

3B

37

2D

1
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Program 2: Shape Table For Picture. Labels 4S00- iF 57 49 11 00 49 09 lA 
4508- iF lB OE 00 00 lA lB iF 

4000- 58 00 82 00 CS 00 08 00 4280- 00 lA lB iF OA 40 11 lB 4S10- OA 00 00 lA iF 18 4E 49 
4008- EC 00 02 01 15 01 29 01 4288- lB 57 40 11 00 29 60 lA 4518- 02 00 49 09 lA iF lB bE 
4010- 3C 01 4F 01 62 01 75 01 4290- iF lB 6E 09 is lB 3F 17 4520- 09 15 3D iF 73 60 15 3B 
4018- 8A 01 90 01 BO 01 C3 01 4298- 40 29 lA iF lB OE 2D 00 4:528- lB 53 2D 00 02 00 49 09 
4020- 06 01 E9 01 FE 01 12 02 42AO- 02 00 29 60 lA iF lB 6E 4:530- lA 3F 3F 4E 69 lA lB iF 
4028- 26 02 3B 02 so 02 6S 02 42A8- 09 15 3B 3F 57 49 15 3B 4538- OA 40 11 38 3F 77 49 11 
4030- 79 02 80 02 A2 02 86 02 4280- 18 73 20 00 02 00 49 09 4540- 00 29 40 lA 3B 184A 69 
4038- C9 02 DO 02 Fl 02 06 03 4288- lA 18 3F OA 60 11 18 18 4548- lA iF 18 4A 69 lA 38 18 
4040- 19 03 2C 03 41 03 SS 03 42CO- S3 60 11 18 38 57 49 11 4550- OA 60 11 00 09 40 lA 38 
4048- 69 03 70 03 91 03 AS 03 42C8- 00 49 09 lA 18 3F OA 60 4S58- 38 OA 09 15 18 18 S3 49 
4050- 88 03 CC 03 OF 03 F2 03 4200- 11 lB 18 53 60 11 18 38 4S60- 11 lB lB 53 49 1100 09 
4058- 06 04 19 04 2C 04 40 04 4208- 17 60 09 02 00 49 2D lA 4568- 40 lA 3D 3B OA 09 15 38 
4060- 54 04 68 04 7C 04 8F 04 42EO- 38 iF OA 60 11 18 18 77 4570- 18 33 2D 20 15 38 18 33 
4068- A3 04 86 04 C9 04 DO 04 42E8- 60 11 lB 3F 53 09 20 02 4578- 40 29 02 00 20 60 lA iF 
4070- Fl 04 05 OS lA 05 2E os 42FO- 00 49 09 lA 18 18 OA 20 4580- 38 OA 40 15 18 3F 57 40 
4078- 41 OS 54 OS 67 OS 7C OS 42F8- 00 lA 18 18 OA 20 00 lA 4588- 15 38 18 17 20 60 02 00 
4080- 90 05 A3 OS 87 OS CC OS 4300- 18 18 4A 49 02 00 60 09 4590- 09 60 lA iF 38 OA 49 lA 
4088- EO 05 F4 05 08 06 lC 06 4308- lA 18 3F 4A 60 lA 3F 18 4598- 18 18 bE 49 lA iF 38 4A 
4090- 30 06 43 06 S7 06 68 06 4310- 4A 60 lA 18 3F 2A 40 11 45AO- 60 02 00 20 60 lA iF 38 
4098- 7F 06 94 06 A8 06 Be 00 4318- 00 29 60 lA iF 18 4E 09 45A8- OA 40 15 3B 18 57 40 15 
40AO- DO 06 E4 06 F8 06 00 07 4320- 15 18 3F 53 40 11 18 18 4S80- 38 18 17 2D 60 0200 20 
40A8- 21 0730 07 48 07 SF 07 4328- 53 40 11 00 29 60 lA iF 4588- 20 15 3D 18 33 4009 lA 
4080- 74 07 49 09 lA 18 18 4A 4330- 18 6E 00 is 38 3F 33 00 45CO- 18 3F bE 49 lA iF 18 2E 
4088- 49 lA 18 18 4A 49 lA 18 4338- 00 is 18 18 73 20 20 02 4SC8- 20 20 02 00 20 20 15 38 
40CO- 18 4A 49 02 00 09 40 lA 4340- 00 49 09 lA 38 3F 4A 09 4500- 18 33 40 09 lA 18 3F 6E 
40C8- 18 iF 4A 40 lA 18 iF 4A 4348- 15 38 3F 17 40 29 lA 3F 4S08- 49 lA 18 18 bE 49 02 00 
4000- 40 lA 18 18 4A 40 02 00 4350- 3F 4A 49 02 00 40 09 lA 45Eo- 29 60 lA iF 18 bE 49 lA 
4008- 69 00 lA 38 38 OA 00 00 4358- 3D iF 2E 40 15 38 18 33 45E8- 3F iF bE 09 15 3D 18 73 
40EO- lA 18 18 4A 49 lA 18 18 4300- 60 29 lA 38 iF 4E 49 02 45Fo- 20 00 02 00 40 29 lA iF 
40E8- 4A 49 02 00 69 00 lA 38 4368- 00 49 09 lA 38 3F 6A 09 4SF8- 18 bE 09 15 38 3F 37 40 
40FO- 38 2A 20 20 lA 38 38 2A 4370- is lB 18 33 4029 lA 38 4000- 29 lA iF lB 6E 09 is 00 
40F8- 20 20 lA 38 38 OA 00 00 4378- 3F 4A 49 02 00 49 29 lA 4608- 29 60 lA 18 iF 4A 40 lA 
4100- 02 00 09 40 lA 3F 3F 6A 4380- iF 3F 6A 29 is 38 18 33 4610- 18 iF 4A 40 lA 18 iF OA 
4108- 40 lA 38 3F 4A 00 is 18 4388- 40 2D lA iF 3F 4A 49 02 4618- 20 00 02 00 09 20 15 18 
4110- 3F 77 69 11 00 60 09 lA 4390- 00 49 09 lA 38 3F OA 09 4620- iF 53 09 00 lA 3B 18 4A 
4118- iF 38 4E 69 lA 18 iF OA 4398- 15 3B 3F 37 40 09 lA 38 4628- 69 lA 38 18 OE 60 11 00 
4120- 40 11 38 iF 73 09 20 02 43AO- 3F 4A 49 02 00 09 60 lA 4630- 40 29 lA 38 18 bE 40 lA 
4128- 00 69 09 lA 18 iF 6E 40 43A8- iF 38 OA 40 11 18 38 77 4638- 18 38 6E 40 lA 38 lB 6E 
4130- lA 18 38 6A 00 is 18 iF 4380- 40 11 18 18 S7 49 11 00 4640- 09 15 00 60 09 lA 18 38 
4138- 73 60 15 00 49 00 lA 18 43B8- 49 09 lA iF 3F 6A 29 15 4648- OA 40 11 18 18 S740 11 
4140- iF OA 40 11 18 18 S3 49 43CO- 38 iF 73 60 is 38 18 53 4650- 38 18 17 20 20 is 00 40 
4148- 11 18 18 53 49 11 00 09 43CB- 20 00 02 00 40 09 lA 18 4659- 29 lA 3F 38 6E 00 15 3D 
41'50- 40 lA 18 3D 6A 49 lA 18 4300- 18 6E 60 lA iF 38 bE 09 4660- 18 33 40 29 lA IF 18 6E 
41:58- 18 6E 49 lA 18 38 4A 40 4308- 15 38 18 73 49 11 00 09 4668- 09 15 00 40 29 lA iF 18 
4160- 02 00 09 40 lA 38 18 4A 43EO- 40 lA 18 18 OA 60 11 18 4670- 2E 40 15 3B 3B 33 40 20 
4168- 09 15 38 18 53 49 is 18 43E8- 38 S3 69 11 lB 3F 57 49 4678- lA IF 18 bE 09 is 00 29 
4170- iF 53 69 11 00 09 40 lA 43FO- 11 00 49 29 lA 18 18 4A 4680- 60 lA iF 18 6E 09 15 38 
4178- iF iF OE 20 00 lA 3F 3F 43F8- 29 15 3B 18 53 49 15 38 4688- 18 3340 29 lA iF 18 OE 
4180- OE 20 00 lA iF iF 4E 40 4400- 18 73 20 00 02 00 40 09 4690- 20 00 02 00 20 60 lA iF 
4188- 02 00 49 09 lA 18 iF 4A 4408- lA 38 18 6E 40 lA 18 38 4698- 38 OA 40 is lB 3F 57 40 
4190- 40 lA 3F 3F 4E 40 lA 18 4410- 6E 40 lA 38 18 4E 49 02 46AO- 11 18 18 17 60 0902 00 
4198- iF 4A 49 02 00 49 09 lA 4418- 00 29 40 lA 18 iF 4A 40 46A8- 29 60 lA iF lB bE 09 15 
41AO- 18 18 4A 49 lA 18 18 4A 4420- lA lB iF 4A 40 lA 38 3F 4680- 38 18 33 00 00 is 18 iF 
41A8- 60 lA 38 iF OA 60 11 00 4428- 4A 49 02 00 49 09 lA 38 4688- 73 60 15 00 20 bD lA iF 
4180- 49 09 lA 18 18 4A 49 lA 4430- 3B OA 00 15 38 38 33 00 46CO- 38 OA 40 15 18 3F 57 00 
4188- 3F 3F 4E 49 lA 18 18 4A 4438- 00 15 38 3B 73 49 11 00 46CB- 00 lA iF 38 2A 40 15 00 
41CO- 49 02 00 49 09 lA 18 18 4440- 49 09 lA 38 iF 2E 40 is 4600- 29 60 lA iF 18 bE 49 lA 
41C8- 4A 49 lA 18 18 4A 49 lA 4448- 38 lB 33 40 29 lA iF 18 4608- 3B 3F 4A 09 is 38 18 73 
4100- 18 3F OA 60 11 00 49 09 44S0- 4E 49 02 00 49 09 lA 38 46EO- 20 00 02 00 20 20 is 38 
4108- lA iF 18 4A 69 lA 18 iF 4458- 3F 6A 09 is 38 18 33 40 46EB- 38 73 69 11 18 3D 53 69 
41EO- OA 40 11 18 18 73 49 11 4460- 29 lA 38 3F 4A 49 02 00 46FO- 11 18 3B 53 20 00 02 00 
41EB- 00 29 60 lA iF 18 6E 29 4468- 49 09 lA 38 iF 2E 40 15 46FB- 40 29 lA iF 18 bE 09 15 
41FO- 15 3B 38 33 60 29 lA iF 4470- 38 18 37 00 60 lA 18 lB 4700- 38 18 33 40 29 lA IF 18 
41FB- 18 OE 20 00 02 00 09 40 4478- 6E 49 02 00 49 09 lA iF 4708- OE 20 00 02 00 40 29 lA 
4200- lA 18 3F 4A 40 lA 18 iF 4480- 3F 6A 29 15 3B iF 73 60 4710- iF lB 6E 09 15 38 18 33 
4208- 4A 40 lA lB iF OA 20 00 4488- 15 3B 18 S3 49 15 00 49 4718- 40 29 lA 38 38 4A 40 02 
4210- 02 00 29 60 lA iF 18 4E 4490- 09 lA 38 iF 2E 40 15 lB 4720- 00 40 29 lA iF 18 6E 09 
4218- 09 is 18 3F 53 40 11 18 4498- 18 33 40 09 lA 18 18 4E 4728- 15 38 lB 33 00 00 is 3D 
4220- lB 33 20 20 15 00 20 2D 44AO- 49 02 00 49 09 lA 3F 3F 4730- iF 37 40 29 02 0040 29 
4228- 15 38 lB S3 09 00 lA 3 8 44A8- 6A 49 lA 38 3F 4A 09 15 4738- lA iF 18 OE 00 00 lA 18 
4230- iF 4A 09 is 38 18 73 20 4480- 18 3F 77 49 11 00 69 09 4740- iF OA 00 00 lA iF 18 bE 
4238- 00 02 00 49 00 lA 38 iF 4488- lA lB 3F OE 40 11 18 18 4748- 09 15 00 40 29 lA iF 18 
4240- OA 00 00 lA 3B 18 2E 20 44CO- S7 40 15 18 3F S3 49 11 4750- OE 00 00 lA 18 iF 4A 40 
4248- 20 lA 38 18 4A 69 02 00 44CB- 00 49 09 lA iF 18 6E 09 47SB- lA 18 iF 4A 40 0200 20 
4250- 20 20 15 18 18 33 20 60 4400- is 38 18 33 40 20 lA iF 4760- 20 15 38 lB 73 09 00 lA 
42:58- lA iF 18 4A 09 is 38 18 4408- 3F 4A 49 02 00 49 09 lA 4768- 18 iF OA 40 11 3B 18 33 
4260- 73 20 00 02 00 29 60 lA 44EO- iF lB 6E 09 15 18 iF 57 4770- 20 20 15 00 20 20 15 38 
4268- iF 18 bE 49 lA 3B 3F bE 44E8- 00 00 lA 18 iF 4A 49 02 4778- 3F 37 20 2D is 383F 37 
4270- 09 15 38 18 73 20 00 02 44FO- 00 49 09 lA IF IF bE 00 4780- 20 20 15 3B 3F 372D 20 
4278- 00 2D 20 15 38 18 53 09 44F8- is 38 38 33 00 00 is 18 4788- 15 00 00 0 
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^"'^-connection

DISKETTE SPECIAL
FREE PLASTIC LIBRARY CASE WITH PURCHASE OF EVERY BOX OF 10

$24.95
Personally labeled for THE SOFTWARE CONNECTION by one of the most respected producers of magnetic

media, Each diskette is single-sided and certified double density at 40 tracks. To insure extended media life,
each diskette is manufactured with a reinforced hub-hole.

10 Boxes or more: $22.50/box

ATARI VIC 20
Retail Our Price

K-RAZY SHOOTOUT (Rom) $49.95 $35.00

PAC MAN (Rom) S44.95 $32.00

MINER 2049er (Rom) $49.95 $35.00

GORF (Rom) S44.95 $32.00

DROIDS (Rom) S44.95 $32.00

NIGHT STRIKE (Rom) S44.95 $32.00

LUNAR LANDER d/C 24k S20.95 $15.95

STAR TREK 35 c 32K S19.95 $14.95

SUNDAY GOLF C 16K $14.95 $11.95

CHICKEN D/C 16K $34.95 $26.95

TEMPLE OF APSHAI d/c 32* $39.95 $29.95

UPPER REACHES C 32K $19.95 $14.95

CHRUSH. CRUMBLE & CHOMP D/c 32K $29.95 $23.95

ZAXXON D/c $39.95 $29.95

CANYON CLIMBER d/c 16K $29.95 $23.95

POOL 1.5 d«k $34.95 $26.95

ALI BABA D32K $32.95 $24.95

JAW BREAKER D/C i« $29.95 $23.95

MOUSKATTACK D 32K $34.95 $26.95

APPLE PANIC D/C $29.95 $19.95

SEA FOX D JBK $29.95 $19.95

BUG ATTACK D/C 24K $29.95 $20.95

TEXT WIZARD □ 32K $99.95 $69.95
SPELL WIZARD d J8k $79.95 $59.95

COMPU-READ D48K $29.95 $20.95

COMPU-MATH D48K $39.95 $29.95

LETTER PERFECT D 24K $149.95 $115.00

GS FORTH D4BK $79.95 $59.95

V1SICALCD32K $250.00 $185.00

For Inside California and Other Inquiries Call 1-916-989-3174

SHAMUS (Rom)

P9OTECTOR (Rbm)

CROSSFIRE ccass)

CHOPLIFTER (Rom)

ASTROBLITZ (7om)

VIDEOMANIA (Rom)

TRASHMAN (Rom)

APPLE PANIC (Rom)

INVASION ORION (Cass)

DATESTONES OF RYN (Cass)

SWORD OF FARGOAL (Cass)

MONSTER MAZE (Rom)

PLATTERMANIA (Rom)

VI CALC (Cass)

HOME OFFICE

VIC FORTH (Rom)

Retail

$39.95

$43.95

$29.95

$39.95

$39.95

$39.95

$39,95

$39.95

$24.95

$19.95

$29.95

$39.95

$39.95

$14.95

$29.95

$59.95

COMMODORE 64
DRAW POKER (Cass) $16.00
COMPUTER FOOTBALL STRATEGY ;c

PLANET MINERS (Cass) $16.00

COMPUTER STOCKS & BONDS (Coss)

TEMPLE OF APSHAI (Dak)

UPPER REACHES (Disk)

CURSE OF RA (**)

SWORD OF FARGOAL (Disk)

JUMP MAN (Disk)

ZORK (Disk)

DEADLINE (Dsk)

TURTLE GRAPHICS II (Rom)

828-2838

$39.95

$19.95

$19.95

$29.95

$39.95

$39.95

$39.95

$59.95

(For Placing Orders

Outside California)

Our Price

$31.95

$35.95

$23.95

$31.95

$31.95

$31.95

$31.95

$31.95

$19.95

$15.95

$23.95

$31.95

$31.95

$11.95

$23.95

$47.95

$12.80
$12.80

$12.80
$16.00
$31.95

$15.95

$15.95
$23.95

$31.95

$31.95

$31.95

$47.95

MAIL ORDERS: For fast delivery, send certified check,

money orders, or Visa or Mastercard number and

expiration date, for total purchase price plus 1% or $2

minimum for postage and handling. Add $5 for

shipment outside the continental U.S. California

Residents add 6% sales tax.

COD: and Chargecard orders call 1-800-828-2838.

In California call 1-916-989-3174.

Subject to stock on hand. Prices subject to change.

Catalog free with any order or send $2 postage and

handling and please specify computer type.

5133 Vista Del Oro Way Fair Oaks, CA 95628

DISKETTE SPECIAL 
FREE PLASTIC LIBRARY CASE WITH PURCHASE OF EVERY BOX OF 10 

$24.95 
Personally labeled for THE SOFTWARE CONNECTION by one of the most respected producers of magnetic 
media. Each diskette is single-sided and certified double density at 40 tracks. To insure extended media life, 

each diskette is manufactured with a reinforced hub-hole. 

10 Boxes or more: $22.50/box 

ATARI® VIC 20 
Retail Our Price Retail Our Pr ice 

K-RAZY SHOOTOUT (. om) $49.95 $35DO SHAMUS ('om) 539.95 $31 .95 

PAC MAN (.om) 544.95 $32DO pqQTECTOR (Rom) 543.95 $35.95 

MINER 20499r ( 'om) $49.95 $35.00 CROSSFIRE (Co~ ) 52<1.95 $23,95 

GORF (Rom) 544.95 $32.00 CHOPLIFTER (.om) 539.95 $31.95 

DROIDS (' om) 544.95 $32DO ASTROBlITZ (Rom) 539.95 $31 .95 

NIGHT STRIKE ('om) 544.95 $32DO VIDEOMANIA ('om) 539,95 $31 ,95 

LUNAR lANDER D/C 2" S20.95 $15.95 TRASH MAN ( Rom ) S39.95 $31.95 
STAR TREK 3.5 c 32K S19.95 $14,95 APPlE PANIC (Rom) 539.95 $31 .95 
SUNDAY GOLF C 16K S14.95 $11 ,95 INVASION ORION (Co~) S24.95 $19.95 
CHICKEN D/C 16K 534.95 $26,95 DATESTONES OF RYN (Co~) 519.95 $15.95 
TEMPLE OF APSHAI D/C 32K 539.95 $29.95 SWORD OF FARGOAL (Co.) 529.95 $23.95 
UPPER REACHES C 32< S19.95 $14,95 MONSTER MAZE ('om) S39.95 $31.95 
CHRUSH, CRUMBLE & CHOMP D/C 32< S2<I.95 $23.95 PlATIERMANIA ('om) S39.95 $31 ,95 
ZAXXON D/C S39.95 $29.95 VI CAlC (Coss) 514.95 $11 .95 
CANYON CLIMBER D/C 16K 529.95 $23.95 HOME OFFICE S29.95 $23.95 
POOL 1.5 0 ':'81( 534.95 $26.95 VIC FORTH (.om) S59.95 $47.95 
All BA8A 0 321< 532.95 $24,95 

COMMODORE 64 JAW BREAKER o/C 16K 52<1.95 $23.95 
MOUSKATTACK D 32< 534.95 $26.95 
APPlE PANIC D/C 52<1.95 $19.95 DRAW POKER (Co~) 516.00 $12.80 

SEA FOX D LlBK 52<1.95 $19.95 COMPUTER FOOTBAll 5TRATEGY (Co,, ) 516.00 $12.80 

BUG ATTACK Ol e 2/11< S2<l.95 $20.95 PlANET MINER5 (Co~) 516.00 $12.80 

TEXT WIZARD D 32< 599.95 $69.95 COMPUTER STOCKS & BONDS (Co.) 520.00 $16DO 

SPEll WIZARD D A8K 579.95 $59,95 TEMPLE OF APSHAI (D"") 539.95 $31 .95 

COMPU-READ 0 aBK 529.95 $20.95 UPPER REACHES ( 0;",) 519.95 $15.95 

COMPU-MATH D '" S39.95 $29,95 CURSE OF RA (d,"') 519.95 $15.95 

LETTER PERFECT 0 24< S1 49.95 $115DO SWORD OF FARGOAl (D;"' ) 529.95 $23.95 

QS FORTH 0 48K S79.95 $59,95 JUMP MAN (D;"' ) S39.95 $31.95 

VISICALC D 32< 5250.00 $185.00 lORK (Disk ) S39.95 $31 .95 
DEADLINE (Oisk) 539.95 $31.95 
TURTLE GRAPHICS II (. om) 559.95 $47.95 

CALL TOLL FREE 1-800-828-2838 ( For Placing Order5 
Outside California ) 

For Inside California and Other Inquiries Call 1-916-989-3174 

MAIL ORDERS: For fast delivery, send certified check, 
money orders. or Visa or Mastercard number and 
expiration dote, for total purchase price plus 1% or 52 
minimum for postage and handling. Add 55 for 
shipment outside the continental U.S. California 
Residents odd 6% sales tax. 

COD: and Chorgecard orders call 1-8011-328-2838. 
In California call 1-916-989-3174. 
Subject to stock on hand. Prices subject to change. 

Catalog tree with any order or send 52 postage and 
handling and please specify computer type. 

5133 Vista Del Oro Way fair Oaks, CA 95628 



NEWS^ PRODUCTS

Games For TRS-80

Computers

The Cornsoft Group has intro

duced four recreational software

items for TRS-80 computers -

Crazy Painter, Bounceoids,

Avenger, and MicroChord. Crazy

Painter, Bounceoids, and Avenger

are joystick-compatible arcade

games. MicroChord is a music

generation program.

Crazy Painter requires the

player to paint the screen com

pletely before moving on to the

next skill level. This is compli

cated by a mischievous puppy,

snakes, and "paint eaters" - all

remove parts of the paint at dif

ferent times. The player must

catch the puppy while avoiding

the poisonous turpentine bucket

and the dreadful snake. Crazy

Painter is available for the TRS-80

Models I and III.

Bounceoids come crashing

in from space, attracting alien

natives with poison darts, off-

world snakes, and shaking bugs.

Players must blast the bounce

oids and eliminate all the other

hazards to advance. During the

challenge mode, the flying space

flock adds suspense and excite

ment in a test of strategy, coor

dination, and targeting skills.

Bounceoids is available for the

TRS-80 Models I and III.

In Avenger, your Pesticraft

zeros in on the invasion of space

pests. Take too long to clear the

pests, and the mighty Avenger

appears and attempts to destroy

you. Droid-filled birds and

waves of space pests combine

for hours of tense aerial chal

lenges. Avenger is available only

for the TRS-80 Color Computer.

MicroChord facilitates the

creation of original music or

favorite tunes. This single pro

gram, in machine language,

t
CARDBOARD 3

An Economy Expansion Interface

(Motherboard)

For the VIC-20®1 Personal

Computer
The CARDBOARD'3" is an expansion inter

face designed to allow the user to access more

than one ot the plug-in-type memory or utility

cartridges now available. It will accept up 10 3

RAW or ROM cartridges at once. For example

• 16k RAM - 16k RAM - 3k RAM

• 16k HAM < 8k RAM - Super Expander

• 16k RAM ■ 8k RAM - Vic-Mon

• 16k RAM ■ 3k RAM ♦ Programmers Aid

• High quality TRW gold plated connectors

• This board is fused

• 90 day iree replacemenl warranty covering

everything except the (use

$39.95

CARDBOARD 6
An Expansion Interface lor VIC-20'

• Allows memory expansion up to 40K

• Accepts up to six games

• Includes a system reset button

• All slots are switch selectable

• Daisy chain several units for even more

versatility

$87.95

TO ORDER

P. O. BOX 18765

WICHITA. KS 67218

(316) 263-1095

Personal checks accepted

(Allow 3 weeks) or

C O.D. (Add S2)

Handhng charge S2.00

VIC-20' is a registered trademark of Commodore

PUT SOME MUSCLE

IN YOUR

VIC 20

16K RAM

EXPANSION

$69.90

8K RAM

EXPANSION

$47.70

•DIRECT FROM

MANUFACTURER

•HIGHEST QUALITY

•LOWEST PRICE

•90 DAY WARRANTY

CENTURY®

MICRO
7881 La Riviera Dr. Suite 131

Sacramento, CA 95826

Add $2 lor shipping S handling

(California Residents add 6% sales tax)

DEALER INQUIRES WELCOME

COMPUTER CASSETTES

100% Error-Free • Fully Guaranteed

LENGTH PACK PACK

C-05 79$ 69$

C-10 89$ 79$

C-20 99$ 89$

Boxes 26$ 21$

UPS $3.00 Pkg. $18.00 Case

C-10's 39<F
(Min. 500 Case Lot)

w/labels ADO 4«,

w/boxes ADD 13C

- FOR ORDERS ONLY

, 1-800-528-6050

Extension 3005

MICRO-80™ INC.
2665-C Busby Road

Oak Harbor. WA 98277
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Games For TRS-SO 
Computers 
The Cornsoft Group has intro
duced four recreational software 
items for TRS-80 computers
Crazy Pail1 ter, Bounceoids, 
Avenger, and MicroChord . Crazy 
Pail1 ter, BOllnceoids, and Avenger 
are joys tick-compatibl e arcad e 
games. MicroChord is a music 
generation program. 

Crazy Pail1ter requires the 
playe r to paint the screen com
pletely before moving on to the 
next skill leve l. This is com pi i-

5£:::;;:::: :: : : :::::: 
1I1111t[JiDPU SENSEI: III 

CARDBOARD 3 
An Economy Expansion Interface 

(Motherboard) 
For the VIC-20® Personal 

Computer 
The "C AADBOARD/ 3" IS an expanSion inter

lace deSigned to allow Ihe user to access more 
Ihan one 01 the plug-in- type memory or utility 
cartndges now available. II will accept up to 3 
RAM or ROM cartndges al once. For example. 
• 16k RAM ~ 16k RAM - 3k RAM 
• 16k RAM' 8k RAM' Super Expander 
• 16k RAM' 8k RAM' Vic- Mon 
• 16k RAM ' 3k RAM' Programmer's AI" 
• High quality T R.W gold plated con neCl ors 
• ThiS board IS fused 
• 90 day free replacement warra nty covermg 

everything except the Iuse 

$39.95 
CARDBOARD 6 

An Expansion Interface for VIC·20~ 
• Allows memory expanSion up to 40K 
• Accepts up to SIX games 
• Includes a system reset button 
• All slots are switch selectable 
• Daisy chain several Units lor even more 

versatility 

$87.95 
TO ORDER: 
P. O. BOX 18765 
WICHITA, KS 67218 
(316) 263· 1095 

Personal checks accepted 
(Allow 3 weeks) o r 
C.O.D. (Add S2) 
Handling charge $2.00 
VIC-20 · .s a registered trademark 01 CommOdore 

ca ted by a mischievous puppy, 
snakes, a nd " pa int ea te rs" - all 
remove pa rts of the paint at dif
fe rent times. The player mus t 
catch the puppy while avoiding 
the poisonous turpe ntine bucket 
and the dreadful snake. Crazy 
Pain IeI' is available for the TRS-80 
Models 1 and III. 

Bounceoids come cra shing 
in from s pace, a ttracting alien 
na ti ves with poison darts, off
world snakes, and shaking bugs. 
Players must blast the bounce
oids and eliminate all the other 
haza rds to ad va nce. During the 
challenge mode, the fl ying space 
fl ock add s suspense and excite-

PUT SOME MUSCLE 
IN YOUR 

VIC 20 

16K RAM 
EXPANSION 

$69.90 
8K RAM 

EXPANSION 

$47.70 

'DIRECT FROM 
MANUFACTURER 

'HIGHEST QUALITY 
'LOWEST PRICE 
'90 DAY WARRANTY 

CEI'ITURY© 
MICRO 

7881 La Riviera Dr. Suite 131 
Sacramento, CA 95826 

.... dd $ 2 l or shipping & handling 
(Cal ilornla Reslden! s add 6'" salaa !a ld 

DEALER INQUIRES WELCOME 

ment in a tes t of strategy, coo r
dina ti on, a nd targe ting skill s . 
BOll rlceoids is ava ilable for the 
TRS-80 Mod els I and III. 

In Avenger, yo ur Pesti craft 
zeros in on the invas ion of space 
pes ts. Ta ke too long to clea r the 
pes ts, and the mighty Ave nger 
appea rs and attempts to destroy 
you. Droid-filled birds and 
waves of space pes ts combine 
for hours of tense ae ri al cha l
le nges. AVel7ger is ava ilable only 
for the TRS-80 Color Computer. 

MicroChord facilita tes the 
crea tion of o rigina l music or 
favorite tunes. Thi s single pro
gram, in mach ine language, 

C-l O's 39~ 
(Mm. 500 Case lot) 

wllabels ADD 4¢, 
w/boxes ADD 13¢ 
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produces excellent two-note

harmonics, with the aid of the

easy-to-use music editor. Micro-

Chord is available for the TRS-80

Models I and III.

The Cornsoft Group

6008 N. Keystone Avenue

Indianapolis, IN 46220

(219)257-3227

Memory Module

For The VIC

Apropos Technology has re

leased Ramax, a memory module

with 27K bytes of static RAM

and two expansion connectors

fortheVIC-20.

Features include:

- compatibility with any plug-in

device for the VIC-20

- completely switchable memory

in 3K and 8K sections

- a system reset switch

- fuse protection for the memory

and extension connectors

- very low power usage (less

than 150 ma. max.)

- fullv self-contained

- six-month factory warranty.

The cost is $169, shipping

included.

Apropos Technology

340 N. Lantatm, Suite 821-C

Camarilla, CA 93010

(805)482-3604

Voice Box II

For Atari

The Alien Group announces the

Voice Box II, a programmable

speech synthesizer for Atari 400/

800 computers. The Voice Box I!

requires a 32K disk system, and

has the following features:

• The ability to speak with

inflection.

• The ability to speak in foreign

languages with correct foreign

spelling as input.

• The ability to sing with voice

and three-part music.

• A library of 30 famous songs.

• A music system that allows the

user to enter new songs.

• Software that can convert the

bottom two rows of the Atari

keyboard into a piano with a

range of 3V6 octaves using the

shift and control keys.

• Programmable musical sound

effects such as tremolo, vibrato,

and glissando.

• A singing human face with lip-

sync animation designed by Jerry

White.

•A talking or singing Alien face

with software that allows the

user to change the face as he

sees fit.

• A talk and spell program by

Ron Kramer. Users can program

any vocabulary for this spelling

game. The program can speak in

a foreign language, and the user

must spell the correct word in

English, or vice versa.

Olympic Sales
SERVING YOU

SINCE 1947

Telex 67 34 77 ToII-Fim Phone Orrlm

Toll-fin U" ca) 800752 2153 800-421 8045 (out of CA)
Order Onks open G diy) * week' 7 00 AM la 6:00 PM Man-Sat

P.O. Ban 74645 216 Sa. Oxford Ave. Los Angeles. CA 90004

Phone: (213) 739-1130 Cable: "OLYRAV" LSA

rtfc carry dale IB

$5.000000 inventory U all

iimes. Corp. tcctl. invited.

Good waiter ro avtilabtl-tr. fftn *d luprrcedn
t p/Pr'Qiii adt. fob our wartfioute. pricei tub'

et ro change without not'er: im retpontibfr
i typographic** f'o'i all orderi lubrtct to

tifmtio*. minimum ihpg A hndlg SS.9S.
Send S2 lor S5 foreign) tar our timoui cat/log

FRANKLIN ACE 1000

Look what you get for $1399.95!
64K Apple compatible with more

failures than Apple 2+-comej \

with disk drive/controller, 12"

green monitor, & word processor

software.

CC commodore

ATARI 800
80048 K computer

49995

, - HEWLETT

CM PACKARD

Personal Computer

HP-75C

(handheld)
Re:$995.00

Y/C: $799.95

$

410 prog, recorder $ 77.95
810 disk drive 449.95
850 interface moduli 1S9.95

A1ART.

400

COMMODORE64
kbn tat™ *wa- IW. Tm*y TRMe* •■* Atfk II
.M-ttrt »t prat J5M.M ik*** fif *W«kt«.

TWICE THE COMPUTER
FOR HALF THE PRICE!

1S41 Dtffc Drive 1379.95 These peripherals
1530 DiUMtti 69.95 workwitb the

1S25E Printtr 333.85 VIC-20a: weilx
1600 Viettodfin 99.95 Commodore 64.

ImmtdntB ritliMfy on ill ittmi I mid lbo*«!

W« hivi in inormouiimount of ufftnn for

th« VIC-I0.

Panasonic Cordless Phone $179.95

ATARI* ^^
Video Game

SANYO 15"B&W Monitor

Re:$325.00 Y/C:$179.95

BMC 12" Green Monitor $99.95

tret HF nwduUior. Fullcoloi gdphtct,

upptfflow*' cm, munc & wi« lynihewtr moit

Free with purchase of one 64 at

$495.00 you get one 12" Green
Monitor or one Datasette or
$100 off on 1541 Disk Drive

THE HOTTEST COMPUTER PRINTER

ON THE MARKET!

These are the very best in dot matrix printers

similar to Epson but faster, with more features

at lower prices including 180 days warranty
instead of 90 days. Compatible with Epson

cables and interfaces. Immediate Delivery

10" carriage . 2.3K buffer

100 CPS Bi-directional logic seeking

9 x 9 dot matrix - friction & tractor

Proportional space font

Bit image graphics

Commodore 12" Color Monitor

Y/C:$299.95

indudinj FREE

Donkey Kong $179
95

Opli ■xptntion

moduli for
tninf Auti joIjwik

S79.95

Epson pin & plug compatible

80-96-132 columns

Your Cost:S379.95

1 15" carriage

136-163-233 columns

Your Cost: $499.95
' Call us for information.

Pearlcorder X-Ql
PEARLCORDER by Olympus

Model X-01 -2 speed, LCD

tape counter, memory, clock;

camp, w/earphone, case, ban. ■

& more! Sugg. Retail:S269.95 I
Your LOW Cofl:599.95 ,

ATARI 1200XL Re-

S4K Computer $995.00

Y/C:$699.95

fexas Instruments
HomeComouter

TI-99/4A

ir*KU'»i'«!T.«ttl'i» •* •iwut FREE Speech
iromTii Synthitiz«c OFFER!

Plui FREE S5D RF Moduli101 ^«*

1200 Periphtrtl Exptmion Box 219.95
1220 RS 232 hrd 149.95

1240 O\tk Controller Cud 199.95
1250 Expin, Syi. Did Drin 319.95

1260Memory Exp. Cird (32K) 239.95
1270 P-Code Card (iefl. 1600) 199.95

1600Telephone modtm 179.95
4100Monitoi 339.95
Extended Buic 79.95 LOGO 99.95

Tl« rroffimmtfal* dkuktor 169 J5

plus frat Library valutd it $45.00

PC-IOOCPrinteryplnttBr 159.95

COMING THIS SPRING FROMTI

TI-CC40 Computer-typewriter style

keyboaid, 6K RAM expandable to

22K, portable. Can use 11 -59 software!

Re:S269.95 Y/C:$199.95
TI-99/2 Computerw/16 bit processor,

4.2K RAM expandable to 32 K, screen

display 28 x 24, typewriter style key

board, Basic language & more!

Re:S99.95 Y/C:$89.95

TIMEX TS-1OOO
Tirmx TS 1000 Computer

SONY CORDLESS TELEPHONE

Model SPP-11 Innercom, auto.

redial, rechargeable & more. High quality

unique Sony design. y/C:J159.95 Sugg. Re: S299.95

pY9
rebate Irom Tirrwx!

FREE RF modulator (for TV hook-up)

16K RAM Expansion $45.95
Timex Thermal printer/graphics 94.95
Craig cassette (program) recorder 59.95

TIMEX Saftmn (76 protean ftr vail)
Stock OptiDn AnalyMr 1I.H
IRAftMMT 15.15
Htal Emu Invrnrrun! Afiaty* !*■•*
PKtonil Finano PUnn* 12.95
Portfolio Arurytit »■»
BudfttM 15.H
Orpinaer ^t.K
Chtckbook MMupr 15.95

and more ind mart.. .Call ml

?66 COMPint! May 1983

prod uces excellent two-note 
harmonics, with the aid of the 
easy-to-use music ed itor. Micro
Chord is available fo r the TRS-80 
Models I and III. 
The COnlsofl Grollp 
6008 N. Kells lolle Avell lle 
Illdial/apolis, IN 46220 
(219)257-3227 

Memory Module 
For The VIC 
Apropos Technology has re
leased Ramax, a memory modu le 
with 27K bytes of sta tic RAM 
and two expansion connec tors 
for the VIC-20. 

Fea tu res incl ude: 

- compatibili ty with any plug-in 
device for the VIC-20 
- completely switchable memory 
in 3K and 8K secti ons 
- a system reset switch 
- fll se protection for the memory 
and ex tension connectors 

OIYloic Sales 
SERVING YOU 

SINCE 1947 

266 COMPUTt! tv\oy 1983 

- very low power usage (less 
than 150 rna. max. ) 
- fully self-co nta ined 
- six-month facto ry wa rran ty. 

The cos t is $169, shi pping 
incl uded. 
Apropos Teclll lOlogy 
340 N. La ll /OIIO , 511ile 821-C 
Camarilio, CA 93010 
(805)482 -3604 

Voice Box II 
For Atari 
The Alien Group announces the 
Voice Box II , a p rogrammable 
speech synthesizer for Atari 4001 
800 computers. The Voice Box II 
requires a 32K d isk system, and 
has the fo llowing fea tures: 

• The abili ty to speak with 
infl ecti on . 
• The abil ity to spea k in fo reign 
languages wi th correct fore ign 
spelling as inpllt. 

• The abi lity to sing w ith voice 
and three-part music. 
• A libra ry of 30 famous so ngs . 
• A music system tha t all ows the 
lI ser to enter new so ngs. 
• Softwa re tha t ca n conve rt the 
bo ttom two rows o f the Ata ri 
keyboard into a piano with a 
range o f 31

/2 octaves using the 
shift and control keys. 
• Programmable mll sica l sound 
effects such as tremolo, vib ra to, 
and gli ssa ndo. 
• A singing 1IIIIIInll face with li p
sync an imation designed by Jerry 
White. 
. A talking or singing Alien face 
with softwa re that allows the 
lI se r to change the face as he 
sees fit. 
• A talk and spell p rogram by 
Ron Krame r. Users can program 
any vocabula ry fo r this spelling 
game. The program ca n speak in 
a foreign language, and the lI se r 
must spe ll the co rrect word in 
English , or vice ve rsa . 

FRANKLIN ACE 1000 H E WLETT 
P ACKARD 

look what you get for $1399.95! IPor.nn.1 Computer 
64K Apple ccmp.tibll!with more Hp.75C 
h . turH th.n Apple 2+-comes " 
with disk driv, /controll". 12" ... _,.._.. (handheld) 
.. lin monitor, & word processor -~~~;. Re:$995.00 

y IC: $799.95 PlUJ FAEE $50 RF Moduillor .i~j;iit. 

l~~~~r;r~~l P.n»on 80. n:::~ 
1240 Oi. Controllt , C.rd 199.95 
1250 ExPln. SI" 01. Ori.. 319 .95 
1260 Memory . p. Cird (l2K) 239.95 
1270 P·Cod. Ci,d (,tq. 16001 199.95 
1600 T.ltphon. modem 119.95 
4100 Monitor 339.95 
Eattndtd Basic 79,95 l OGO 99.95 
TI~'. !,!,~:':.",~ t.lc:ullltOf .. .. ... 
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Products for Commodore, Atari, Apple, and others!

THE MONKEY WRENCH II
A PROGRAMMERS AID FOR ATARI 800

NEW AND IMPROVED - 18 COMMANDS

PLUGS INTO RIGHT CARTRIDGE SLOT

If you are a person who likes to monkey around with
the ATARI 800, then THE MONKEY WRENCH II is
lor you!! Make your programming tasks easier, less

time-consuming and more fun. Why spend extra
hours working on a BASIC program when the
MONKEY WRENCH can do it for you in seconds.
It can also make backup copies of boot type
cassette programs. Plugs into the right slot and

works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands. They are: AUTO LINE NUMBERING - Pro
vides new line numbers when entering BASIC program

jines. RENUMBER - Renumbers BASIC'S line numbers
including internal references. DELETE LINE NUMBERS

— Removes a range BASIC line numbers.

VARIABLES - Display all BASIC variables and theircurreni value. Scrolling - Use the
START & SELECT keys to display BASIC lines automatically. Scroll up or down BASIC pro
gram. FIND STRING - Find every occurrence of a string, XCHANGE STRING - Find every
occurrence of a string and replace it with another string. MOVE LINES - Move lines (ram
one part ol program to another part of program. COPY LINES — Copy lines from one part

of program to another part of program. FORMATTED LIST - Print BASIC program in
special line format and automatic page numbering. DISK DIRECTORY - Display Disk
Directory. CHANGE MARGINS - Provides the capability to easily change the screen
margins. MEMORY TEST - Provides the capability to test RAM memory. CURSOR
EXCHANGE - Allows usage of the cursor keys without holding down the CTRL key.
UPPER CASE LOCK - Keeps the computer in the upper case character set HEX CON

VERSION-Converts a hexadecimal numberto a decimal number. DECIMAL CONVER
SION — Converts a decimal number to a hexadecimal number. MONITOR - Enter the
machine language monitor

In addition to the BASIC commands, the Monkey Wrench also contains a machine
language monitor with 16 commands used to interact with the powerful features of the
6502 microprocessor.

$59.95

VIC RABBIT CARTRIDGE
AND CBM 64 RABBIT CARTRIDGE

"High-Speed
Cassette

Load and Save!"

$39.95
(includes Cartridge

and Manual)

Expansion Connector

on the VIC Cartridge

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

Load or Save 8K in approximately 30 seconds! Try
it — your Un-Rabbitized VIC takes almost 3 minutes.

It's not only Fast but VERY RELIABLE.

Almost as fast as VIC Disk Drive! Don't be foolish —

Why buy the disk when you can get the VIC Rabbit
for much, much less!

Easy to install — it just plugs in.

Expansion Connector on rear.
Works with or without Expansion Memory.
Works with VIC Cassette Deck.

12 Commands provide other neat features.

Also Available for 2001,4001, and 8032

Standard Terminal Communications Package

■PFO'IOD OOA CP<Di>D2 BELL - 12 30 00 10 14 36

Don'I sedle lor non-standard Communications Protocol!

Access Micro Net. Source. Bulletin Boards. Local Main-

frame, eic

Complete Package - Includes RS232 truer*

face Board and software (does not include
modem)

Communicates m industry Standard ASCII

Unload/Download to'f.om Disk

Automatic File Translation

Can be controlled from keyOoard or jser sup
plied basic op machine language program

Specily 3.0 or 4.0 ROMS or 8032 Commodore Computer

4040 or 8050 or PEOISKII Disk or CBM64 on 1541.

Price: $129.95

ATARI AND PET

EPR0M PROGRAMMER

Programs 2716 and 2532 '

EPROMs. Includes hardware

and software. PET = $75.00 -

ATARI (includes sophisticated.

machne language monitor) =

$119.95

PET BASIC SCROLL PROGRAM
Scroll thru Basic Programs using cursor

up/down keys. Specify computer. $6.00 on
cassette, $9.00 on diskette.

65C02 MAE
Same as our MAE but enhanced for the new

65C02 Opcodes. Turns your computer into a

development system for the new ROCKWELL

65C02 Microprocessor. $200.00 — Specify

Computer.

6800 CROSS ASSEMBLER
A Cross Assembler based on the MAE that

runs on the PET, Apple, or Atari but assembles

opcodes for the Motorola 6800 microproces

sor. Turns your computer into a development

system for the Motorola 6800 Microprocessor.

$200.00 — Specify Computer.

ATARI and VIC Cartridges
EHS can supply large quantities of ATARI and

VIC Cartridges for software developers. If you
need cartridges, call for pricing.

TRAP 65
TRAP 65 is a fiairjware device that

pious into your 6502s socket. Prevents
execution of unimplemented opcodes

and provides capability to extend the
machines' instruction set.

ForPET/APPLE/SYM
Reduced from $149 95 to 169 95

More than just an Assembler/Editor!

Now for the "64" \

MAE
It's a

Professionally

Designed

Software

Development

System umM' ^ New

Price

$99.95

Blast off with the software used on the space

shuttle project!

* Designed to improvg Programmer Productivity

■ Sirmlaisynuu and commands — No need to rsiesrn

peculiar synlanes and commands nlien you go

'rom PET to APPLE 10 ATARI

■ Coresident Assembler/Editor — No need lo lose

Iris Editor then the Assembler ihen ihe Editor, etc

■ Also includes WwdP'OcasiOr, Relocating Loader

< Opcions EPROM Programmor. jnimDlemenled

opcode circuitry

' STu . f.OTCONV'NCED Sendlorfreeioecsnesi1

s% inch son

SECTORED DISKETTES

Highest quality. We use them on

our PFTs, APPlEs, ATARls, and other

computers. $22.50/10 or $44.50/20

Prownter Printer ■ Excellent dot matin print Parallel
Serial = S600 00 IEEE - S589 00

S489 00 DC Hayes Sman Modem = S235 00
DC Hayes M.cio Modem n = S289 00

Rina DrSk Drive - 375
4 Drive Controller - 114

EPROMS 2716 a $4.50 2532 = V50

Over 40 Commodore Programs by Baker (on 4040) = $2500

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send (or free catalog!
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THE MONKEY WRENCH II 
A PROGRAMMERS AID FOR AlARI 800 

NEW AND IMPROVED -18 COMMANDS 
PWGS INtO RIGHT CARTRIDGE SLOT 

... \t~ VIC RABBIT CARTRIDGE 
\' AND CBM 64 RABBIT CARTRIDGE 

If)llu are a pe""n who likes In monkey around witf1 
Ihe AlARI BOO, Ihen THE MONKEY WRENCH II is 
for ~u!! Make ~ur programming tasks easier, less 
time-consuming and more fun . Why spend extra 
hours working on a BASIC program when the 
MONKEY WRENCH can do il for)llu in seconds. 
It can also make backup copies of boot type 
cassene programs. Plugs into the right slot and 
worf<s wilh AlARI GASIC cartridge. 

THE 
MONKEY WRENCH 

~ 
" High-Speed 
Cassette 
Load and Save! " &

~ $39.95 
<::> (includes Cartridge 

and Manual) 

- Expansion Conneclor 
on the VIC Cartridge 

The MONKEY WRENCH provides 18 direct mode 
commands. They are: AUTO LINE NUMBERING - Pro· 
vides new line numbers when enteri0l BASIC program 
lines. RENUMBER - Renumbers BAS C's line numbers 
including internal references. DELETE LINE NUMBERS 
- Removes a range BASIC line numbers. $59.95 

"Don 't waste your Life away waiting to LDAD and SAVE 
programs on Cassete Deck." 

VARIABLES - Display all BASIC variables and their current value. Scrolling - Use the 
START & SELECT keys to display a.asIC lines automatically. Scroll up or down BASIC pro. 
gram. FINO STRING - FirK! every occurrence of a string. XCHANGE STRING - Find every 
occurrence of a string and replace it with another string. M(NE LINES - Move lines from 
one pan 01 program to another part of program. COP'( LINES - Copy lines from one part 
of program to another part of program. FORMATTED LIST - Pnnt BASIC program in 
special line format and automatic page numbering. DISK DIRECTORY - Display Disk 
Directory. CHANGE MARGINS - Provides the capability to easily change the screen 
margins. MEMORY TEST - Provides the capability to test RAM memory. CURSOR 
EXCHANGE - Allows usage of the cursor keys without holding down the CTRl key. 
UPPER CASE lOCK - Keeps the computer in the upper case character se!. HEX CON
VERSION -Converts a hexadecimal number to a decimal number. DECIMAL CONVER
SION - Converts a decimal number to a hexadecimal number. MONITOR - Enter the 
machine language monitor. 

Load or Save 8K in approximately 30 seconds I Tf\' 
il- your Un-Rabbitized VIC takes almost 3 minutes, 
It's not only Fast but VERY RELIABLE. 
Almost as fast as VIC Disk Drive! Don 'l be foolish -
Why buy the disk when you can get the VIC Rabbit 
for much, much less! 
Easy to install- it just plugs in . 
Expansion Connector on rear. 
Works with or without Expansion Memof\'. 
Works with VIC Cassette Deck. 

In addition to the BASIC commands, the Monkey Wrench also contains a machine 
language monitor with 16 commands used to interact with the powerfulleatures of the 
6502 microprocessor. 

12 Commands provide other neat features. 
Also Available for 2001 , 4001 , and 8032 

~o'" ~~e ,0' 
\0< •• ~ STep - 30011200 Baud 
Standard Terminal Communications Package 

'PFO'IOO OOA CP< 01 > 02 BELL . 12 JO 00 101" :)6 

Don' senle lor not'I-s.afld.atd CommunlCahons PIOlocol! 
Access Micro Net. Soulce. Bullelln Boalds. Local Main. 
Ifame. e,e. 

• Comple!e Pacuue - Includes RS2321nlfl ' 
liCe Boifd ~nd SOItW)f! (dots no! Include 
modeml 

• Cofl\fl1lJfla'ts II'Ilfldus,ry Sl i lMlifd ASCIi 
• u~1Oid !o/hom DIsk 
• AulOm.1tlC File TIJfI$IIIlOIi 
• C¥iDrcontloledhom~<lOIuseISUP. 

pht(I DUIC Of ~ IinQUiOt Pfogum 

S,,<i~ '00< 4.0 ROMS Of 8032 Commodore Computer 
PEOISK II Oisk or CBM64 on ' 541 . 

Price: 5129.95 

AlARI AND PET 
EPROM PROGRAMMER 

.Lf 
Programs 1716 and 1531 I 
EPROMs. Includes hardware 
<nf-'.P£T ~ $75111-
AlARI lindoJdessopilistic.led . 
madine Onguage monitorl ~ 
$119.95 

PET BASIC SCROLL PROGRAM 
Scroll thru Basic Programs using cursor 
up/down keys. Specify computer. $6.00 on 
cassette, $9.00 on diskette. 

65CD2 MAE 
Same as our MAE but enhanced for the new 
65C02 Opcodes. Turns your computer into a 
development system for the new ROCKWELL 
65C02 Microprocessor. $200.00 - Specify 
Computer. 

6800 CROSS ASSEMBLER 
A Cross Assembler based on the MAE that 
runs on the PET, Apple, or Atari but assembles 
opcodes for the Motorola 6800 microproces
sor. Turns your computer into a development 
system for the Motorola 6800 Microprocessor. 
$200.00 - Specify Computer. 

AlARI and VIC Cartridges 
EHScan supply large quantities of ATARI and 
VIC Cartridges for software developers. If you 
need cartridges, call for priCing . 

TRAP 65 
TRAP 65 1$ ) fWdWlIe dt'nce tNl 
plugs InIO your 650:2'$ soctet. Prevents 
execution 01 unimplemenled opcodes 
mil prOYidts C20~bllrty to erlend the 
ImChines ' inslfUctlOO set 
For PETlAPPlElSYM. 
Reducecllfom $149.9510 569.95 

More than just an Assembler/Editor! 
Now for Ihe "64" 

MAE 
It 's a 
Professional~ 
Designed 
Software 
Developmenl 
System 

for 
PET 

APPLE 
ATARI 
~ 

New 
Price 

S99.95 
Blast off with the software used on the space 
shuttle project! 
• OHogr.d '" ~ Progr .......... Product""", · SomoUr.,.... ___ No_"' ....... n 

PK1o/I .... ",n\Un VOl! c:orn __ .. "... )OU go 

110m PET 10 APPLE 10 AT .. RI 
• COIK"'nl "'H mbl.,IEdllO. _ No need 10 Iorod 

II>e EdilOl lnl n 111& h H mbler l".n 1'" EdI10 •• l ie 
• Mao Inct""". Word P.OCHlOf. Reiocal "'1I LoJoct. •• 

Ind mueh morl 
• OQcoon. EPROIol Ptogr....,..... unompiem&nlld 

opeOdI elreu~ty 

• STILLNCJfCONVlNCED SlnclIorIfN~~ 

514 INCH SOFT 
SECTDREO DISKmES 
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• The screen never blanks out

while talking or singing.

• Singing or speaking sub

routines can be incorporated

into your programs, requiring as

little as 100 bytes of RAM plus 5

bytes for each word.

• Sound comes out of the TV -

no extra components are re-

speech Synthesizer with Singing Human Face

5 a

The Alien Group's Voice Box II.

quired. Expander module is not

needed.

• Entries into the $5000 talking

or singing game contest can be

written using the Voice Box II -

contest information is enclosed.

The Alien Group

27 West 23rd Street

New York, NY 10010

(212)741-1770

Road Atlas For

The Apple

Columbia Software has intro

duced a computerized road atlas

for the Apple II personal com

puter. Called Roadsearch, the

program simplifies the process

of determining driving routes,

mileages, travel times, and fuel

usage.

Roadsearch develops differ

ent types of routes. One program

finds the shortest practical route

between cities in its data base.

This program can also avoid toll

or other roads. Another program

develops routes which may be

longer but more suitable to a

user's specific needs. Roadsearch

also contains a subroutine that

estimates flying time between

cities.

The atlas has a data base of

406 cities and road intersections

located in the USA and Canada.

Also included in the data base

are about 69,000 miles of inter

state and major through high

ways. This data base can be

modified with updated road

mileages.

The printed outputs are an

excellent companion on any trip.

They include the driving route,

distances, travel times, and fuel

usage tailored to vehicle average

miles per gallon (mpg).

Roadsearch requires an Apple

II personal computer with DOS

3.3. The price is $34.95.

Columbia Software

P.O. Box2235

Columbia, MD 21045

(301)997-3100

WE GOT THE BEST

FOR THE COMMODORE 64

[At The Lowest: Prices]

FINANCE CALC

□ATA BASE G4

INVOICE EASE

HESWRITER

TOUCH TYPING TUTOR

MUSIC MAKER

BABIES OF THE DIRT

GRIORUNNER

TEMPLE OF APSHAI

MOTOR MANIA

BUSINESS AND HOME APPLICATIONS

The #1 selling finance manager for your business and

home.

A professional record keeping system with instant recall.

A cash register and invoice printer. Ie even creates a daily

sales report.

An advanced word processing system on a cartridge.

Learning typing can be fun!

ENTERTAINMENT

Play, record and write music. Better than a piano.

An earthquake sucks you into the center of the earth. To

escape you must kill the Babies Of The Dirt. But don't

miss, or tt's doomsday. Watch out for the Mother!

Control your lightning fast battleship against enemy droids.

Use intelligence to eliminate monsters and reach the

treasure.

Avoid broken glass, rocks, walls, oil spills and crazy drivers.

COMPETITION PRO JOYSTICKS They're the best. 1OD% better than Wico.

S5G.OO

$59.DO

S35-OO

S3S.OO

S13.OO

S35.OO

S27.OO

S2S.OO

EB22.OO

S22.OO

$19.00

YOU CAN TOO!

CALL [213] 982-5368 OR MAIL TO:

HOUSE OF SOFTWARE • B224 Sunland Blvd. • Sun Valley, CA 91352
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• The screen lIever blnllks 011 1 

while talking or singing. 
• Singing or speaking sub
routines can be incorporated 
into yo ur programs, requiring as 
little as 100 bytes of RAM plus 5 
bytes for each word . 
• Sound comes out of the TV -
no extra components are re-

! ATARI&@'Q) 

: ~ .: ~ ~ • : .. -e ~" =,-
!oro' I: )A' ~T Y U ~ , . P' a.. .~ - ..'.!. ~ .. - -

The Aliell GroIlP'S Voice Box II. 

quired. Expander module is not 
needed. 
• Entries into the $5000 talking 
or singing game contest can be 
written using the Voice Box II -
contest information is enclosed. 

The Aliell Grollp 
27 Wesl 23rd Sireel 
New York, NY 10010 
(2J 2)741-1770 

Road Atlas For 
The Apple 
Columbia Software has intro
duced a computerized road atlas 
for the Apple II personal com
puter. Ca ll ed Rondsenrcli , the 
prog ram simpl ifies the process 
of determining driving routes, 
mileages, tra vel times, and fuel 
usage. 

Rondsenrcli deve lops differ
ent types of routes. O ne program 
find s the sho rtest practi ca l route 
between cities in its data base. 
This program can also avoid toll 

or other roads. Another program 
develops routes which may be 
longer but more suitable to a 
user's specific needs. Rondsenrclz 
al so contains a subroutine that 
estimates fl ying time between 
cities. 

.The atlas has a data base of 
406 cities and road intersections 
located in the USA and Canada. 
Also included in the data base 
are about 69,000 mi les of inter
s tate and major through high
ways. This data base ca n be 
modified with updated road 
mileages. 

The printed outputs a re an 
exce ll ent companion on any trip. 
They include the dri ving route, 
di stances, travel times, and fue l 
usage ta ilored to vehicle ave rage 
miles pe r ga llon (mpg). 

Rondsenrclz requires an Apple 
II personal computer with DOS 
3.3. The price is $34.95. 

CuI /III/bin Software 
P.O. Box 2235 
Col lllllbia, MD 21045 
(301 )997-3"100 

BUSINESS A NO HOME APPLICATIO N S 

FINANCE CALC 

DATA BASE 64 

INVDICE EASE 

HESWRITER 

TDUCH TYPING TUTDR 

MUSIC MAKER 

BABIES DF T H E DIRT 

GRIDRUNNER 

TEMPLE DF APSHAI 

The #1 selling finance manager for your business a nd 
home. $59.00 

f:>. professional record keeping system with instant recall. $59.00 

A cash register and InVOice printer. It even creates a dally 
sales report. $35.00 

An advanced word processing system on a cartridge. $35.00 

Learning typing can be fun! $1 9.00 

ENTERTAINMENT 
Ray. record and wnte music. Better chan a p iano. 

An eartl"lquake sucks you into the center of the earth. To 

escape you muSt k ill the Babies Of The Dirt. But don't 

m iSS, or It 's doomsday. Watch out for the Mother! 

$35.00 

$27.00 

Control your lightning fast battleship against enemy drolds. $29.00 

Use Intelligence to eliminate monsters and reach the 

t r easure. $22.00 

MOTOR MANIA AVOid broken g lass, rocks, 'Nalls, 0 11 spills and crazy drivers. $22.00 

COMPETITION PRO JOYSTICK S They're the bes't. 100% be'tter than W ico. $19.00 
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THE PEOPLE'S
COMPUTER

SUPPLY
MAKE YOUR TIMEX/SINCLAIR ZX80/B1 DO EVERYTHING

FROM PLAYING GAMES TO SERIOUS BUSINESS

APPLICATIONS WrTH HARDWARE & SOFTWARE FROM

THE PEOPLE'S COMPUTER SUPPLY.

MEMOTECH PftOOUCTS OUR PRtCE

1 MK MEMOPAK.; i Ii495

1 32K MEMOPAK 05<J5

3 16K MEMOPAK 5455

i NEW 16K BASELINE

MEMOPAK 4595

5 HIGH RES GRAPHICS 9505

6 PARALLEL PRINTER

INTERFACE 7dO5

M 7 RS23? INTERFACE FOR

PRINTERS, MODEM 9595

# 6 PRINTERCABLESPECIFY

RS233ORCPI 19.9S

t 9 NEW DIRECT CONNECT

FULLSIZE KEYBOARD 99.95

NosolOering. plugs into edge connector

#10 SEIKOSHAGP100ADOT

MATRIX PRINTER. . 325.00. . 39995-

SEICOSHA GP2S0X DOT

MATRIX PRINTER.. 369.95. . 44995"

VISA, MASTER CARD & AMEX

& MONEY ORDERS

PERSONAL CHECK
ALLOW 2 WEEKS

OTHER PRODUCTS

»l ZONX 81 SOUND

GENERATOR 149.95

• 2 HIGH QUALITY 9" GREEN

PHOSPHOR MONITOR SI 15.95

Requires Direct Video Mod to ZX81

FREE Plans with order, simple In

stallation

*3 WILLIAM STUART SYSTEMS

LTD

SPEECH SYNTHESIS

UNLIMITED

VOCABULARY FOR ZX6081

TIMEX W.95

HI BIG EARS SPEECH RECOGNI-

TION SYSTEM ¥9.95

CRASH GUARD PROTECTION FROM

ACCIDENTAL CRASHES 19.95

Foreign Orders Please Add $5.50

U.S. Orders Please Add $3.00

Printer & Monitor Orders add $7.50

THE PEOPLE'S COMPUTER SUPPLY

P.O. Box 664. Sidney, Nebraska 69162

Order Phone: Tel. 308-254-3208

Model EP-2A-79

EPROM Programmer

Three years in the field with unsurpassed performance. Software is available for

ihe EP-2A-79 for most all of the microcomputers including [he popular CP/M,

FLEX. HDOS operating systems. Write or call for specific hardware/software inter
facing. Driver packages available for F-8. 6800, 6809, 8080, 8085, Z-80, 1802,

6502 and 2650 based systems.

EP-2A-79 115V50/60H2 $169.00

Personality Modules

. $17.00 PM-5 2716,2758 . . $17.00
17.00 PM-5E 2816 35.00

33.00 PM-8 MCM68764 . . 35.00

. 33.00 PM-9 2764 35.00

17.00 SA-64-2 TMS 2564.25128 39.00

PM-0

PM-1

PM-2

PM-2A

PM-3

TMS 2708

2704.2708

2732 . .

2732A

TMS 2716

PM-4 TMS 2532 33.00 SA-64-3 2764.27128

Optimal Technology, Inc.
Phone (804) 973-5482

Blue Wood 127 Earlysville, VA 22936

ARE YOUA
SMART BUYER?
$89.95For ^O9i9«l this is a smart buy ifyou're looking for a place

to store your computer, peripherals, and accessories without

spending a fortune.

The CS 1632 computer storage

cabinets compact yet functional

design fits almost anywhere while

housing your computer monitor,

joysticks, software, books and

peripherals all for only $89.95.

The slide out shelf puts the

computer at the right height and

position for easy comfortable

operation.

The fold up locking door keeps

unwanted ringers off the key

board when not in use.

To storejoysticks just turn them

upside down and slide them into

the inverted storage rack.

Twist tabs on the back of center

panel allow for neat concealed

grouping of wires, while power

packs rest hidden behind center

panel on shelf.

The slide out software tray has room for 14 cartridges or cassettes
and up to 30 diskettes. Most brands ofsoftware will fit between the

adjustable partitions with a convenient hook for the spare key at rear.

Stand fits Atari 400 & 800. Commodore 64 & VIC 20, Ti 99/4A

and TRS-80.

Cabinet dimensions overall 36" high x 33-7/8" wide x 16" deep.
Cabinet comes unassembled. Assembly requires only a screwdriver,

hammer, and a few minutes ofyour time.

Choice in simulated woodgrain, ofwarm golden oak or rich natural

walnut finish.

To order CS1632, send $89.95 to:

RO. Box 446 V\fest Unn, OR g?O68
Phone orders call,<503) 636-6888HVT€CSystems

Name _

Address

City State Zip

□ Golden oak finish □ Natural walnut finish

~] My personal check, cashiers check or money order is enclosed.

□ BUI my VISA # Exp. Date

□ Bill my Mastercard * Exp. Date

Card Holders Signature . .

Immediate shipment if in stock [f personal check is sent, allow additional 2 weeks.

Prices subject 10 change. Shipment subject to availability. Cabinet shipped unassembled in

2 cartons Ships UPS frt. collect FOB Portland. Oregon

THE PEOPLE'S 

~:~,~~~!.~~~ 
FROM PLAYING GAMES TO SERIOUS BUSINESS 

APPUCA nONS WITH HARDWARE & SOFTWARE FROM 
THE PEOPU'S COMPUTER SUPPLY. 

,w,[MOnCH I'ROOUCTS OUR !'RIC E 
, I 6-t K MEMOPAK .l... . •. s,<u QS 
• 7 l2K MEMOPAK . ,9$0$ 
• J 16K MEMOPAI( .. ........ 540$ 
•• NEW 16K BASELINE 

MEMOPAK . . .... .... 45<:/5 
'5 HIGH Res GRA PHIC S .... . 050$ 
/I 6 PARALLEL PRINTER 

INTERFACE .••••....... .... 740$ 
,1 RS231 INTERFACE FOR 

PR INTER & MODEM . 9595 
,8 PRINTER CABLE speCIFY 

RS1320RCPI . . ....•.... 19.95 
,9 NEW DIRECT CONNECT 

FULL:>IZE KEYBOARD . • .. 99.95 
NO solder,ng, plugs ;nlo edge connector 
,10 SEIKOSHA GP100A DOT 

MATR IX PRINTER •• )1S.00 .• 399 9$" 
SEIKOSHA GP1$OX DOT 

MATR IX PRINTER .. 369.95 .. ;1.,190$' 
·P .. , .. , ... , p,,,,,., P o< hq< , ... o..-.c .. ~ ... .. CPO 'ft 
""",. 

VISA, MASTER CARD & AMEX 
& MONEY ORDERS 

PERSONAL CHECK 
ALLOW 2 WEEKS 

OTHER PRODUCTS 
•• ZO N x -al SOU ND 

GENERATOR . • ••• ~9 . 9S 

" H IGH QUALITY'" GR EEN 
PHOSPHOR MONITOR ...... S1 15.95 
Requ ires Dir«t Vid~MO<I to ZXBl 
FREE Plans wlll'l order, simole in· 

sralla t ion 

.3 WILLIAM STUART SYSTEMS 
LTD 

S PEECH SY NTHESI S 
UNLI MITE D 

VOCA BULAR Y FOR ZX80·81 
TIMEX. . . ........... 99.95 

~ . BIG EARS SPEECH RECOGNI ' 
TION Sy STEM ..... . .. " .95 

CRASH GUARD PROTECTION FROM 
ACCIDENTALCRASHES .••••• 19.9S 

Foreign Orders Please Add $5.SO 
U.S. Orders Please Add $3.00 

Printer& Monitor Orden odd $7.SO 

THE PEOPLE'S COMPUTER SUPPLY 
P.O. BOil 664, Steiner , HebrO$"o 69162 

Order Phone: Tel. J08.2S4-3208 

Model EP-2A-79 

EPROM Programmer 
North TRS-80 

Apple H-8 
5-100 H-89 
55-50 Ohio 

SID-Bus Scientific 

Alari SWTP 

Pet Aim-65 

Kim-1 Sym-1 

Gimix V1C-20 

Three years in Ihe field with unsurpassed performance. Software Is available ior 
Ihe Ep·2A·79 for most all of the microcomputers including the popular CP/ M. 
FLEX. HOOS operating sy.;Iems. Write or call for specific hardware/ software inter· 
facing. Driver packages available for F·8, 6800, 6809, 8080, 8085, 2·80, 1802, 
6502 and 2650 based systems. 
Ep·2A-79 115V SO/60HZ $169.00 

PM·Q 
PM·1 
PM·2 
PM·2A 
PM·3 
PM4 

ThiS 2708 
2704. 2708 
2732 
2732A 
TMS 2716 
ThiS 2532 

PersonalllY Modules 

517.00 PM·5 2716. 2758 517.00 
17.00 PM·5E 2816 35.00 
33.00 PM·8 MCM68764 35.00 
33.00 PM·9 2764 35.00 
17.00 SA-64·2 ThiS 2564. 25128 39.00 
33.00 SA·64·3 2764.27128 39.00 

Optimal Technology, Inc_ 
Phone (804) 973-5482 

Blue Wood 127 Earlysville. VA 22936 

ARE YOU A 
SM.RT BUYER! 

For $89.95 this is a smart buy if you're looking fo r a place 
to sto re your computer. peripherals, and accessories without 
spending a fo rtune. 

The CS 1632 computer s torage 
cabinets com pact yet functional 
design fits almost anywhere while 
housing your computer mann or. 
joysticks. software, books and 
peripherals all for only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted fingers ofT the key 
board when nol in use. 
To storejoystkksjust twn them 
upside down and slide them into 
the inverted storage rack. 
Twist tabs on the back of center 
panel allow for neat concealed 
grouping of wires, while power 
packs rest hidden behind center 
panel on shelf. 

The slide o ut software tray has room for 14 cartridges o r cassettes 
a nd up to 30 diskettes. Most brands of software will fit between the 
adjustable partitions with a convenient hook for the spare key al rear. 
Stand fits Atarl 400 &. 800. Commodore 64 &. VIC 20, TI 99/4A 
and TRS-80. 
Cabinet dimensions overall 36- high x 33-7/8" wide x 16" deep. 
Cabinet comes unassembled. Assembly requires only a screwdriver. 
hammer. and a few minutes of your time. 
Choice in simulated w oodgrain, of warm golden oak or rich natural 
walnut finish. 

To o rder CS1632. send $89.95 10; 

I-IYTECSystems f'O. 80>< 446 West Lm. OR 97068 
Phone orders caJl.l503l 636-6888 

N~. ____________________________________ __ 
Address ______________________________________ _ 

City State Zip 
o Golden oak finish 0 Natu ral walnut finish 

o My personal check, cashiers check or money o rder is enclosed. o Bill m y VlSA # Exp. Date ____ _ o Bill my Mastercard II Exp. Date ______ _ 
Card Holders Signatu re ______________________________ _ 

Immed.itlte shipmwt if in stock. If pel"S()N! ch«lc is sent. 4Dow adclltiooal 2 wedts. 
PrittS subject to thanlit-. Shipment subject !o availability. Cabirw:l ~ unas.sembkd in 
2 cations. Ships UPS Crt. coDt-CI FOB Ponland, Oregon. 



SIMULATIVE

STRATEGY GAMES
from pR. softw&ne for your

VIC-20 or ATARI 400/800
Semi-graphic Non-Arcade

No Joysticks Required
If you want intelligent high quality, reason

ably priced software that's not arcade then

read on . . .

For VIC or ATARI:

FOOTBALL CHALLENGE:
Manage an NFL team against your computer

or a friend. Uses actual team statistics. AN

1982 NFL teams are included. 10 levels of

computer play. A real challenge!

$15.95

DUNGEONS OFKAL
!New expanded version)

Semi-graphic text adventure in the realm of

the evil two-headed ruler KAL! Can you

save mankind from KAL's awful plan of

destruction? Different each time. Not for the

timid at heart! «ie OC

Above 2 programs: Vic version requires min

8 K expander cartridge, ATARI version

requires standard 16K.

More strategy games for 5K standard VIC (11.95 each:

• Dungeon of Kal • Computer Baseball

• Convoy Raider • Star Defender • At the

Track * Boxer's Corner ■ Convoy Escort
All programs on cassette Wiire (or free catalog Specify

computer type

Send Check or Money Order + $1.50P/Hto

P.R. SOFTWARE - P.O. Box 169

South San Francisco. CA 94D80
California Residents add 6'/2% sales tnx

VIC is a Reg TMofCMB
ATARI is a Keg TM oi ATARI Inc

CASSETTES ! ! !

FOR YOUR COMPUTER

• Computer Grade • Wide Dynamic Range

• 100% Error Free • 5 Screw Housing

• Fully Guaranteed • Carefully Packed

All Prices Include Shipping

* Phone Orders Add $1.50 CO.D. Fee '

COMPUTER TAPE PRICES

Length 12 LOT 24 LOT 100 LOT

C-5 .52/6.24 .38/9.12 .35/35.00

C-10 .55/6.60 .40/9.60 .35/35.00

C-20 .60/7.20 .45/10.80 .40/40.00

BASF DPS Tapes Add .05 Cents Per Tape

— Custom Lengths Available —

... Write For Volume Prices...

— Norelco Cassette Cases and Labels —

\with Cassette Orders Only\

12-24 Cases/.20 Ea. 250/.13 Ea.

12 Labels for .20 120 for 1.70

SEND MONEY ORDERS OR CHECKS TO:

CASS-A-TAPES

Box8123-C

Kansas City, Mo. 64112

816-444-4651

Software Directory

The PC Clearinghouse Directory

contains more than 21,000 soft

ware listings. The listings, ar

ranged bv application descrip

tions such as "GENERAL BUSI

NESS - Accounting" or "HOME

USE - Shopping List," provide

the user with a full listing of the

computer software available for

a particular task.

The directory lists hard to

find software. Programs for such

specialty applications as "feed

mill systems" or "resort man

agement" are not normally

found on computer store

shelves. But these and other

specialized vertical market soft

ware packages are listed in the

directory.

In addition to providing

information on the software ven

dors (company name, address,

phone, product line), the direc

tory also cross-references the

software with the computer

hardware, allowing easy iden

tification of the range of pro

grams designed for use with a

specific computer unit. For ex

ample, a check of the directory

would reveal 785 different gen

eral business programs for the

Apple personal computer.

The Clearinghouse Direc

tory lists over 200 microcomput

ers and their manufacturers, anc

2,900 software vendors.

PC Stores Telcmnrt Clearinghouse

P.O. Box 1353

Middleburg, VA 22117

Resource Guide For

Timex/Sinclair

Users

TSG Enterprises has released

The Watchmakers Guidebook to the

Timext'Sinclair Computers (44

pages).

The book contains a direc

tory of about 120 software

suppliers, 50 hardware sup

pliers, and 20 ancillary suppliers

In addition, the guide contains

directories of user groups and of

Timex/Sinclair specific

magazines and books, and an

index to general personal com

puter magazine articles about

the Timex/Sinclair computer.

The book is available by

mail order ($3.95 plus $1 postage

and handling) from:

TSG Enterprises

Guidebook

54 Ridtwood Place

Danville, N] 07834

Word Processing

For VIC-20

United Microware Industries

has introduced Wordcraft 20, a

personal word-processor for

VIC-20 users - a fully featured

cartridge program with 8K of

RAM (Random Access Memory).

Wordcraft 20 is available from

UMI dealers for $269.95.

With Wordcraft 20, docu-

Commodore 64 Software

"SPRITEWRITER"

Multicolor and Single Color

Sprite Edit/Design

The sprite generation package with the most

features available.

Append sprite data statements to any program.

Test your sprites - up to 8 sprites displayed at

the X.Y location you choose. Manipulate color

of sprites and background. X.Y scaling and X,Y

coordinates.

Our price is $24.95 on cassette or S29.95 on

diskette + $1.00 for shipping and handling.

Several new software packages will be

available by the time this ad runs.

Pixell Now sells Hardware!

CBM 64 and peripherals

Amdek Monitors and Plotters - lowest prices

available

Corvus Disk Drives

The complete NEC product line

NEC 6000 and 8000 Personal Computer

NEC 8800

The APC • the best personal small business

machine built

Call for the most competitive prices.

Mastercard/Visa

Dealer inquiries welcome

oo
o pixell software

6595 W. Mississippi PI. Lakewood. CO 80226

(303) 922-9197
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SIMULATIVE 
STRATEGY GAMES 
from PRo SO~twaR€ for your 
VIC-20 orATARI 400 /800 
Semi-graphic Non-Arcade 

No Joysticks Required 
If you want intelligent high quality. reason · 
ably priced software that's not arcade then 
read on . 

For VIC or ATARI: 
FOOTBALL CHALLENGE: 
Manage an NFL team against your computer 
or a friend . Uses acwal team statistics. All 
1982 NFL teams are included. 10 levels of 
computer play . A real challenge! 

$15.95 
DUNGEONS OF KAL 
(New expanded uersion) 
Semi·graphic text adventure in the realm of 
the evil two-headed ruler KAL! Can you 
saue mankind from KAL's awful plan of 
destruction? Different each time . Not for the 
timid at heart! 

$15.95 

Software Directory 
The PC Clea ringhouse Directory 
con tains more than 21,000 soft
ware li stings. The listi ngs, ar
ranged by application descrip
tions such as "GENERAL BUSI
NESS - Accounting" or " HOME 
USE - Shopping List," provide 
the use r w ith a full li s ting of the 
computer software ava ilable for 
a particular task. 

The directory lists hard to 
find software. Progra ms for such 
specialty app li ca tions as "feed 
mill systems" or " resort man
agement" are no t normally 
found on computer s tore 
s helves . But these and other Above 2 programs: Vic version requires min 

8 K expander cartridge. AYAHI version specia lized vertical market soft-
requires standard 16K. ware packages a re lis ted in the 
MOI'estTaregyg.!mHfOl'SK su,ndard ViC '11 .95 "ada: directory . 
• Dungeon of Kal • Computer Baseball 
• Convoy Raider • Star Defender • Atthe In addition to providing 
Track • Boxer'. Corner • Convoy E.i.col1 f 
All proylllms on casselle Wrile 101' fret' cal4log Specify information on the so tware ven-
comJ)l.l5:n:tth«kor Mon6! yOrder + SI .50P/ Hro dOfs (conlpany na me, address, 

P.R. SOFTWARE _ P.O. Boll. 169 
Soulh S."F,.nc!lIeo,CA 94080 phone, product line), the direc-

CallfOlnlf! Residents add 6'h % sales !lIlt. 
VIC lsaReg , TM ofCMB tory a lso cross- re ferences the 

ATARI Is" Meg TM of ATARJ In(:. 

~;:;;;:;;~~~~~~~~;;;;;;;;;;~~ softwa re with the computer 
;; hardware, a llowing easy iden-

CASSETTES ! ! ! 
FOR YOUR COMPUTER 

• Computer Grade • Wide Dynamic Range 
• 100% Error Free • 5 Screw Housing 
• Fully Guaranteed • Carefully Packed 

All Prices Include Shipping 
• Phone Orders Add $1.50 C.O.D. Fee· 

COMPUTER TAPE PRICES 
Length 12 LOT 24 LOT 100 LOT 

C·5 .52 / 6.24 .38/ 9.12 . 35/ 35.00 
C· l0 .55/ 6.60 .40 / 9.60 .35/ 35.00 
C·20 .6017 .20 .45/1 0.80 .40 /40.00 

BASF DPS Tapes Add .05 Cents Per Tape 
- Custom Lengths Available-
.. . Write For Volume Prices .. 

- Norelco Cassette Cases and Labels 
I with Cassette Orders Only ] 

12·24 Cases / .20 Ea . 250/. 13 Ea . 
12 Labels for .20 120 for 1.70 

SEND MONEY ORDERS DR CHECKS TO: 

CASS - A -TAPES 
Box 8123·C 

Kansas City, Mo. 64112 

816·444 ·4651 
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tification of the range of pro
g ra ms d esigned fo r use with a 
s pecific computer unit. For ex
ample, a check of the directory 
wou ld reveal 785 different gen
e ral business programs fo r the 
Apple personal computer. 

The Clearinghouse Direc
tory lists over 200 microcomput
ers and their manufacturers, and 
2,900 software vendors . 
PC Sfores Telelllnrf Clenrillghollse 
P.O. Box 1353 
Middleb/lrg, V A 22117 

Resource Guide For 
TimeX/Sinclair 
Users 
TSG Enterprises has re leased 
The Walch makers Gllidebook 10 fhe 
Timex/Sillclai,. Compulers (44 
pages). 

The book contains a direc
tory of a bou t 120 softwa re 
suppliers, 50 hardware sup
pliers, and 20 anci llary suppliers. 

In add ition, the g uide con tains 
directories of user groups and of 
Timex/Sinclair specific 
magazines and books, and an 
index to ge neral persona l com
puter magazine a rticles about 
the Timex/Sinclair computer. 

The book is available by 
mail order ($3.95 plus $1 postage 
and handling) from: 
TSG Ellferprises 
Guidebook 
54 Richwood Plncc 
Del/ville, N/07834 

Word Processing 
ForVIC-20 
United Microware Industries 
has introd uced Wordcraft 20, a 
personal word-processor for 
VlC-20 users - a fully feat ured 
cartridge program wi th 8K of 
RAM (Random Access Memory). 
Wordcraft 20 is ava il able from 
UMI deale rs for $269.95. 

With Wordcraft 20, docu-

Commodore 64 Software 

" SPRITEWRITER" 

Multicolor and Single Color 
Sprite Edit / Design 
The sprite generation package with the most 
features ava ilable. 
Append sprite data statements toany program. 
Test your sprites· up to 8 sprites displayed at 
the X. Y location you choose. Manipulate color 
of sprites and background. X,V scaling and X,V 
coordinates. 
Our price is $24.95 on cassette or $29.95 on 
diskette'" $1 .00 for Shipping and handling. 
Several new software packages will be 
available by the time this ad runs . 

Pixell Now sells Hardwarel 

CBM 54 and peripherals 
Amdek Monitors and Plotters· lowest prices 
available 
Corvus Disk Drives 
The complete NEG product line 

NEC 6000 and 8000 Personal Computer 
NEC 8800 

The APC - the best personal small business 
machine built 
Call for the most competitive prices. 

Mastercard/ Visa 

Dealer inquiries welcome 

gOpixell soHware 
6595 W. MiSSiSSippi PI. lakewood, CO 80226 
(303) 922·9197 



APPLE® COMPATIBLE COMPUTER

AN ECONOMICAL ALTERNATIVE

SYSCOM 2
$699

MICRO-SCI

A2 fw/cont)

A40 (w/cont)

DISK DRIVES
RANA

.. $369 Elite I (w/cont)

$435 Elite II (w/cont)

A70 (w/cont) J555 Elite III (w/cont)

FOURTH Super (w/cont)

APPLE SOFTWARE

J399

1539

$679

$385

ARTSCI

M°^3 ,V5^Magic Window II $99
Magic Words $45
AVANT GARDE

Zero Grav. Plnball $20
Hi-ResGolf $20

Hi-Res Secrets $82
BEAGLE BROS.

Dos Boss $17

Alpha Plot $28

UlililyCity $21

Tip Disk #1 $15
Apple Mechanic S21

Type Faces
BRODERBUND

Choplifter $23

Davids Midnight 123
$20

Rain $17

'

Home Accountant $52
1st Class Mail $53

DATAMOST
Snack Attack $21

EDUWARE
Spelling Bee w/flead ... $27

Alg.1.20f3 S27

Rendevous $27
Prisoner II $23

HAYDEN SOFTWARE
Sargon II $25

Piewriter $95

INFOCOM
Zorkl. II or III $27

Slarcross $27
Deadline $34

INSOFT

Graforth II $50

Electric Duet $20

LOTUS

Exec. Brief Sys $126

MICROSOFT
Basic Compiler $270

Multiplan $190

Olympic Decathalon ... $20

MUSE
Robot War $27

Castle Wolfensteln $20

PENGUIN
Graphic Magician $42
Comp. Graphics Sys. ..$49
Special Effects $29

Screenwriter $89

Wiz&Princess $22

Mystery House $17
Time Zone S65

Maurauder $24
Frogger $23

Cannonball Blitz $23

Screenwriter Prof $135

QUALITY

BagofTricks $27
AM Baba & 40 Thieves . $22

SENSIBLE SOFTWARE

Sensible Speller $85
Super Disk Copy III $21

Multi Disk Catalog $18
SIRTECH

Wizardry $35

Knight of Dia $24

SOFTWARE PUBLISH.
PFS: Report $65

PFS: Filing $87
PFSrGraph $87

SPINNAKER
Snooper Troops* $29
Snooper Troops #2 $29
Story Machine $23

STONEWARE
D.B. Master $158

D.FJ. Master UtiJ ffi $70
Graphics Proc. Sys $46
STRATEGIC SIM.

Computer Baseball $27

Cytron Masters S27
Guadalcanal $42

Galactic Gladiators ....$27
Battle of Shiloh $27

Tigers In Snow $27

Cosmic Balance $27

Computer Qrtrback $27
SUBLOGIC

Flight Simulator $25
Space Viking $34

Saturn Navigator $24

SYNERGJSTIC
Atlantis $27

Global Prog. Line Ed. ..$44
VISICORP
Visiterm $72

Visica(c3.3 $175

MISCELLANEOUS
Bandits $23
Human Fly $21

Master Type $27

New Step by Step $57
Sam (w/DAC) $83

Uftima $27

Zoom Graphics $27

CITOH
Prowriter $379

Prowriterll $649

Starwriter $1379
Printmaster $1599

GEMIN110 ..$319

GEMIN115 ..$485

PRINTERS
NEC
8023 A-C $465

3510 $1375

3530 $1595
3550 (IBM) $1829

7710/7730 $2319

SMITH CORONA . $589

AXIOM GP-100 $269

MONITORS
NEC

12'GRN(JB1260) ... $115
12-GRN(JB1201M) . $155

12"ColorComposite $329

12" Color RGB $689

AMDEK

V300 $139
V3I0(GRN-IBM) $1fi9

V310-A(Ambef-IBM) . $169
COLOR I $298

COLOR II $650
USI (Amber) $169

MODEMS
HAYES NOVATION

Micromodem II $269 Apple-Cat II $299

Stack Smartmodem . $215 212 Apple-Cat $589
Smartmodem 1200 . - $519 D-Cat $155

ANCHOR AUTOMATION Signalman I or II $79

ACCESSORIES
Wico(Joy) J23 WicofT-Ball) .. . $49

AATAR
800(48K) $495

NEW64KATAR11200 .CALL
RAMDISK(128K) S37B

BIT 3-80 COL. BOARD .. $279

400 KEYBOARD [In Homa) $95

810 DISK DRIVE ... M19 32K RAM (Mosaic) ... $99

410 RECORDER $74 32K RAM (Intec) $69

850 INTERFACE .... $164 64K (lntec/400) ... $129

400 COMPUTER ... $2ig 48K (lntec/400) $95

Entertainer $66 Educator $112

Communicator $298 Programmer $52

Single Density Master _ $399

Double Density Master $539

Double Density Dual $859

Dbl Sided Dbl Density Master $659

Dbl Sided Dbl Density Dual $949

ADVENTURE INT'L

RearGuard(D) $17
Adv. 1-12 each (C) $18
Prepcie(C/D) $20

Diskey(D) $33
APX

Eastern Front (C/D) $23

Fam. Cash Flow (D) $17
747 Land Sim. (C/D) $17
ATARI INC.

Fig-Forth (C) $30
Galaxian $32

Defender $32
ET $36

Microsoft Basic (D) $65

Macro Ass. & Edit. (O| . $65
Assembler Edilor(R) ...$45

Basic Cartridge (R| $45
PacMan(R) $32

Centipede (R) $32

Caverns ol Mars (D) $28
Missile Command (R).. $27

Star Raiders (R) $32

Conv. Lang. Ea. (C) $44
Music Composer (R).... $31

Super Breakout (R) $27
My First Alphabet (D) ..$26

Prog. 2 & 3 (ea.)(C) $21
Word Processor (D) ... $107

Pilot (Educ) $98

Touch Typing (C) S19
Home File Mngr(D| $37

AUTOMATED SIMUL.
Monster Maze(R) $27

Invasion Orion (C/D) ....$18

Temple of Aps.(C/D) .... $2B
Star Warrior (C/D) $28

Dragon's Eye(D) $20

Crush Crumble (C/D) ... $20
AVALON HILL

EmpireofOver(D) $23
B-1 Nuc. Bomber (C| .... $12

BRODERBUND

Apple Panic (C/D) $20
Star Blazer S22

Chophfter(D) $23
DATA SOFT

Text Wizard II (D) $65

Graphics Gen. (D) 517

BasicCompiler(D) S65
Zaxxon(CZD) $28

EDUWARE

Compu-Read (D) 521
Compu-Math Fr. (D) $28

Compu-Matn Dec. (D) .. $28
INFOCOM

Zorkl, I! or III (D) $27

Starcross $27

Deadiine(D) $34

JV SOFTWARE
Action Quest (C/D)

Ghost Encount. (C/D)
$20

$20

KBYTE

Krazy(each) $34
UK

Letter Perfect (D) $104
Data Perfect (D) $74

ON-LINE
Wlz& Pfincess(D) $22
Crossfire (C/D) $20

Frogger (C/D) $23

Jawbreaker{C/D| $21

Crossfire (R) $28
OPTIMIZED SYSTEMS

Max-65(D) $58

Basic A+ (D) $58
ROKLAN
Gorf(D) $27
Gorf(R) $30

Wizard of Wor(D).... $27
Wizard of Wor(R) $30
SIRIUS

Space Eggs (D) $20
Sneakers (D) $20
Way Out (D) $27

Bandits (D) $23

Fast Eddy (R) $27
SPINNAKER

Snooper Troops *1 {D). S30
Snooper Troops *2 (D). $30
Storm Machine(D) $23
Face Maker (D) $23
STRATEGIC SIM.

Shattered Alliance (D) . S28
Tigers In Snow{C/D).... $28
Battle of Shiloh (C/D) ..$28
Battle of Norm. (C/D) ... $27

GalacticGladiator(D) . S27
Cytron Masters (D) 527
SYNAPSE SOFTWARE
FlleMngr8OO + $65
Protectorll $23

Shamus (C/D) $23

Nautilus (C/D) $23

Claim Jump (C/D) $23
THORN EMI

Jumbo Jet (R) $34
Submarine Comm. (R) . $3d

MISCELLANEOUS
AliBaba(D) $22

Miner 2049er(R) $35
Kid Grid (C/D) $20

Pool1.5(D) $23

Raster Blaster (D) $20
Sam(D) $41

GalacticChase(C) $17
Warlocks Revenge (D) . $24
VisicalC(D) $169

3-DSupergraph(C/D) ..529
StarbaseHyp(D) $17

PogoMan(C/D) $27
Airstnke(C/D) $28

Sammy Sea Serp. (C)... $13

Pinball(D) $20

z commodore

VIC 64 CALL
VIC 20 $149 1530 RECORDER . $64

1541 DISKDRIVE CALL 1600 MODEM $92

1525 PRINTER .. ..CALL 16KRAM $88

VIC SOFTWARE

Avenger $23

Supersiot $23
Super Alien $23

Jupiter Lander $23

Draw Poker $23

Midnight Drive $23

Radar Rat Race ..
Raid on Fort Knox

Sargon II Chess ..

Super Smash

Cosmic Cruncher

Gorf

S23

$23

$29

$23

$23
$29

Omega Race $29
Money Wars $23

Menagerie $23

HES Software

VIC Forth (R) $45
HESMon(R) $29

Turtle Graphics (R) $29

HES Writer (R) $29
Aggressor(R) $29

Shamus(R) $29

Protector (R) $33

Synthesound(R) $49

Skter(C) $15
Mazeof Mikor(C) $15

Tank Wars (C) 515
Victfek(C) $15

Pinball(C) $13
Simon (C) $13

Fuel Pirates(C) $13
Pak Bomber (C) $13

Laser Blitz (C) $15

Tank Trap (C) $15

Concentration (C) $13

Dam Bomber (C) $13

Cosmic Jailbreak $23

Clowns $23
Garden Wars $23

Sea Wolf $23
Adventureland $29

Pirate Cove $29

Mission Impossible $29
The Count $29

Voodoo Castle $29
The Sky Is Falling $23

Mole Attack $23

Bingo Speed Math $23
Home Babysitter $23

Visible Solar System ... $23

Personal Finance $29

UNITED MICROWARE

Spiders of Mars (R)...... $34
Meteor Run(R) $34

AmoklC) S17

Alien Blitz(C) $17

Skymath(C) $12

Space Division (C) $12
Super Hangman (C) $14

The Alien (C) $17

3D Maze (C) $12
Kosmic Kamikaze (C) .. $17

Sub Chase (C) $17
Amok(R) $27

Renaissance(R) $34
Alien Blitz(R) $27

Cloud Bu(5t(R) $27
Satellites (R) $34

Outworld(R) "

COMPUTERS

802

TELEVIDEO

$2595 802H $4445

►

NEC
PC-8001 Computer $709

PC-8012 I/O Unit $469

PC-8031 (Dual Drive) $709

NORTH STAR
Advantage $2595

Advantage (5M ByteH.D.) $3799

TRS-80

MOD III (2 Drvs, 48K) $1649

COSMIC
COMPUTERS

«
UNLIMITED

THE ABOVE PRICES AHE FOR PREPAID ORDERS

ORDER LINES OPEN MON-SAT 8 am - 8 pm

J (714) 861-1265

64K RAM

780 KB Disk Storage

Word Processor

Ullracalc CP/M

C-Basic Software

EAGLE II $2329
EAGLE IV (10M Byte Hard Disk) $4299

228 N. PROSPECTORS RD.

DIAMOND BAR, CA 91765

Add $2.00 Shipping per software order anywhere in US

Add 55.00 Shipping per software for non-U.S. orders,

P.O. Box or FPO-APO. Call for cost of Hardware shipping.

Calif, residents add 6V;% sales tax. Cashiers Checks or

Money Orders filled same day Personal checks require 4

weeks to clear. Master Card and Visa OK for software

only, add 3% surcharge. Include card no., expiration

date and signature Prices subject lo change

APPLE IS A TRADEMARK OF APPLE COMPUTER. INC
ATARI IS A TRADEMARK OF ATARI, INC

IBM IS A TRADEMARK OF

INTERNATIONAL BUSINESS MACHINES CORP
TRS-80 IS A TRADEMARK Of RADIO SHACK

ppk!® )1~ATARrL8 
.. _c--.. ... 

APPLE"' COMPATIBLE COMPUTER 
AN ECONOMICAL ALTERNATIVE 

SYSCOM 2 
$699 
DISK DRIVES 

MICRO·SCI RANA 
A2 (w/con') ........ $369 Elite I (Illfconl) .. SJ99 
A40 (w/conl) .... $435 EllIe II (III/conI) .. 5539 
A7C (III/coni) ...... $555 Elile III (w/cont) ..... $679 
FOURTH Super (w/cont) .••........•••..•••.•.. $385 

APPLE SOFTWARE 
ARTSCI 
MaglcWlndow ............. $65 
Magic Window II .......... 599 

~i~r3AdRsDir ........... $45 

Zaro Grav. Pinball ........ 520 
HI· Res Golf .................. 520 
HI· ResSecrets . $82 
BEAGLE BROS. 
Dos Boss ..... 517 
Alpha Plot ................... 528 
Ut ili ty City .............. ..... 521 
Tip Disk 111 .. . .. $ 15 
Apple Mechanic ..... 521 
Pronto Dos ... ... 521 
Flax Text 
FramaUp ........ . 
Type Faces ...................... .. 
BRODERBUND 
Chopll fter ........ . $23 
Star Blazer ........ . ..... 522 
Oavlds M idnight .......... 523 
Apple Panic .......... $20 
Allen Aaln .................... 517 
Arcade MaChine . .. .. $4 1 
CONTINENTAL 
Home Accountant ....... 552 
lSI Class Ma ll .............. S53 
OATAMOST 
Snack Attack .. ... 521 
Swashbuckler .............. 523 
EOUWARE 
Spelling Bee wl Aead ... 527 
Alg. l , 20r3 .................. 527 
Aendevous ................... 527 
Prisoner II ............... ...... $23 
HAYDEN SOFTWARE 
Sargon II ....................... 525 
Plewritar ....................... 595 
INFOCOM 
Zork I. II or III ................ 527 
Starcross .... . ... 527 
Deadline ................. ..... S34 
INSOFT 
Graforth II .................... S50 
Electr ic Duel ... .. .. 520 
LOTUS 
Exec. Brief Sys .......... 5126 
MICROSOFT 
BaslcCompller .......... 5270 
Multiplan .................... 5190 
Olympic Decal halon ... 520 
MUSE 
Aobot War .................... 527 
Castle Wollensteln ..... 520 
PENGUIN 
Graphic Magician .... ... $42 
Comp. Graphics Sys .. $49 
Special Ellects ... 529 

ON·lINE 
Screenwriter ..... $89 
Wiz & Princess ............. $22 
Mystery House •.•.••..•••• S1 7 
Time Zone .................... $65 
Maurauder ................... $24 
Frogger ......................... 523 
Ca nnonba ll Blliz ........ .. $23 
Screenwriter Prof ...... S135 
QUALITY 
Bag 01 Tricks ................ $27 
All Baba & 40 Thieves . $22 
SENSIBLE SOFTWARE 
Sensible Speller .......... $8.5 
Super Olsk Copy 111 ...•.. 521 
Multi Disk Catalog ...... $18 
SIRTECH 
Wizardry ....................... S35 
Knight 01 Cia ................ 524 
SOFTWARE PUBLISH. 
PFS: Report ............ $65 
PFS: Filing ................... $87 
PFS: Graph ................... $87 
SPINNAKER 
Snooper Troops II ....... 529 
Snooper Troops 112 •. .• 529 
Story Machine ... ........ 523 
Face Maker ........ 523 
STONEWARE 
O.B. Master ................ 5158 
O.B. Masler Utl! 111 ...... 570 
Graphics Proc. Sys ...... 546 
STRATEGIC SIM. 
Computer Baseball ..... 527 
Cytron Masters ............ 527 
Guadalcanal .... $42 
Galactic Gladiators .... 527 
Battle 01 Shiloh ............ 527 
Tigers In Snow .. 527 
Cosmic Balance .......... 527 
ComputerOrtrback ..... 527 
SUBLOGIC 
Fligh t Simulal or .......... 525 
Space Viking ...•........... $34 

~~t~r~~~~~~:~ ......... 524 

Atlantis ........................ $27 
Global Prog. Line Ed ... $44 
VISICORP 
Vlslterm .......... 572 
Vlslcalc 3.3 ........... $175 
MISCELLANEOUS 
Bandits .......... 523 
Human Fly .................. 521 
Master Type ................ 527 
New Sl ep by Slep ....... $57 
Sam (w/DAC) ............... S83 
Ultima .......... . $27 
Zoom Graphics . 527 

PRINTERS 
CITOH 
Prowriter . . .... $379 
Prowrlter II ........ $649 
Starwrlter ...... 5 1379 

NEe 
8023A·C 
3510 ..... 
35JO 

Prinlmasler . . .. $ 1599 

GEMINl10 .. $319 

..... $465 
51375 

.... 51595 
$1829 
$2319 

3550 (IBM) 
7710f773(J 
SMITH CORONA 

GEMINI15 .. $485 AXIOMGP. l 00 

MONITORS 

... $589 
.. $269 

NEC AMOEK 
12° GAN (J BI 260} ... 5115 VJOO ....... .. ..... 51J9 
12-GAN(JBI 201M) . $155 V310(GRN·IBM) .... 5169 
12"ColorComposll e S329 V31o.A (Amber.IBM). 5169 
12"Color RGB S689 COLOR I .... . 5298 

USI (Amber) . .... $169 COLOA II .......... $650 

MODEMS 
HAVES NOVATION 
Mlcromodem II ... . . 5269 Apple-Cal l! ........ 5299 
Slack Smart modem . 5215 212 Apple-Cal .. S589 
Smartmodem 1200 .. $519 [)'Cat .. 5155 
ANCHOR AUTOMATION Signalman I or II ... 579 

ACCESSORIES 
Wlco(Joy) ........ $23 Wlco(T·Ball) . . $49 

800(481<) ...... . .. . 
NEW 64K ATARI1200 

.. $495 
CALL 

RAMDtSK (128K) ... S378 
81T 3 · 80 COl. 80ARD .. . . . . .. .. . ... S279 
400 KEYBOARD (In Home) .. S95 
810 DISK DRIVE . . $419 32K RAM (Mosaic) . .. $99 
410 RECORDER . . .... S74 32K RAM (Intet ) .... . $69 
850 INTERFACE .. $164 64K (Inlet/400) .. $129 
400 COMPUTER .... $219 48K (Inlet/ 400) . $95 
EnterfJlner ... S66 Educalor .... $112 
Communicator ..... $298 Programmer ..... $52 

[r-~E-~(J-=--(J:-:-'M ) 
Single Densi ty Master .............................. _ ..... $399 
Double Density Master ...................................... $539 
Double Density Dual .................................. _ ...... 5859 
Obi Sided Obi Density Master .......................... $659 
Obi Sided Obi Density Dual ............................... $949 
ADVENTURE INrL K·BYTE 
AearGuard(O) .... . $17 Krazy (each) 
Adv. l·12each(C) ....... 518 UK 

......... 134 

Preppie (C1D) . $20 letter Perlecl (0 ) •. $104 
Dlskey(D) . 533 Data Perlecl l D) .......... 574 
APX ON·LlNE 
Eastern Fronl (C/O) ..... 523 Wlz & Princess (0) ....... 522 
Fam. Cash Flow (D) ... 517 Crossfire (CIO) ............. 520 
747 Land Slm. (CID) .... 517 Frogget(CID) ............... 523 
ATARIINC. Jawbreaker ic/D) ......... 521 
Flg·Fol1h (C) ................ $30 Crossllre(R) ................. 528 
Galaxian 132 OPTIMIZED SVSTEMS 
Defender ... . .......... 132 Max.fi5ID) .................... 5sa 
ET .................................. S36 Bas ic A + (0 ).... .. ... 558 
Mlcrosofl Basic 10) ..... 565 ROKLAN 
Macro Ass. & Ed I . (D) . $65 Gorf (0 ) ..................... ... $27 
Assembler Editor (A) ... $45 Gorl IA) ......................... $30 
Basic Cartrldge(R) ...... $45 Wizard o f Wor lD) ........ 527 
Pac Man (R) .................. 132 Wizard 01 Wor (AI .. ... 53(J 
CentlpedelA) ............... 532 SIRIUS 
Caverns of Mars (D) ..... 528 Space Eggs(DJ ............ 520 
Missile Command (A) .. $27 Sneakers (0) ................ 520 
Star Aalders(R) ............ 532 WayOuI (D) . . ......... 527 
Conv. Lang. Ea. (C) ...... $44 Bandits (D) ................ $23 
Music Composer (A) .... 131 Fast Eddy (AI .......... $27 
Super Breakoul (R) ...... 527 SPINNAKER 
My First Alphabel (D) .. 526 Snooper Troops " (0 ) . 53(J 
Prog. 2 & 3 Iea.)(C) ........ 521 Snooper Troops '2 (0) . S30 
Word Processor (D) ... 5107 Storm Machlne(o) ....... 523 
PilOI (Educ) ................... 598 Face Makarlo) ..... 523 
Touch Typing (C) ......... 519 STRATEGIC SIM. 
Home File Mngrlo) ..... 137 Shallered Alliance(D) . 528 
AUTOMATED SIMUL. Tigers In Snow (ClD) . .. 528 
Monster Maze (A) ......... 527 Battle o f Shiloh (C/O) .. 528 
Invasion Orion (ClO) .... 518 Battle 01 Norm. (CID) ... $27 
Temple 01 Aps.(CID) .... 528 Galactic Gladlator (O) . 527 
StarWarrlor(CID) ....... 528 Csy~~npMSEa~~~AR'E 527 
Dragon's Eye(D) ......... 520 Y 
CrushCrumble(CID) ... 520 Flte Mngr800 + .... $65 
AVALON HILL Protector U ................... 523 
Empire of Over (D) ...... 523 Shamus (Clo) ............... 523 
8-1 Nuc. Bomber (C) .... S12 Nautltus (Clo) ..... . 523 
BRODERBUNO Claim Jump (ClD) . 523 
Apple Pan lc(C/D) ........ 520 THOAN EMI 
Star Blazer ......... 522 JumboJellA) .............. 534 
Chopli lter(D) .............. 523 Submarine Comm. (A) . 534 
DATA SOFT MISCELLANEOUS 
TexIWlzard il(D) ........ $65 AU Baba(D) .................. 522 
Graphics Gen . (D) ....... 517 Miner 204ger (R) 135 
Basic Complier (D) . .... $65 Kid Grid (CID) ............... 520 
Zax.on (C/O) ........... .... 528 Pool 1.5(0) ................... 523 
EDU·WARE Raster Blaster (D) ........ 520 
Compu·Read(o) .......... 521 Sam (D) ........... . ... 541 
Compu·Malh Fr. (D) ..... 528 Galactic Chase (C) ...... 517 
Compu·Math Dec. (D) .. 528 Warlocks Aevenge(D) . $24 
INFOCOM Vlslcatc (D) ................. 5169 
Zork 1. 11 or III (D) .......... 527 3-D Supergraph (Cl D) .. 529 
S1arcross ......... 527 StarbaseHyp(D) ......... 517 
Deadline (D) ....... . ... 134 Pogo Man (C/O) ............ 527 
JV SOFTWARE AlrSlr ike (CID) .............. $28 
ACllon Ouesl (ClD) ... 520 Sammy Sea Serp. (C) ... 513 
Ghost Encount. (C/D) .. $20 Pinball (0 ) .................... 520 

eaGLE 
64KRAM 

780 K8 Disk Siorage 
Word Processor 
U Ilfacaic CP/ M 

C· Basic Software 

EAGLE II .. ... .. ............................ $2329 
EAGLE IV (10M Byte Hard Disk) ......... 54299 

C: commodore 

VIC 64 ........... ...... CALL 
VI C 20 .... . $149 1530 RECORDER . .. . $64 
1541 DISK DRIVE 
1525 PRINTER 

. CAll 1600 MODEM ...... $92 
CAll 16K RAM ... ....... $88 

VIC SOFTWARE 

Avenger ....................... $23 Cosmic JaliDreak ........ 523 
Superslot ...... .. ..... 523 Clowns ............ . ....... $23 
Super Allen ....... $23 Garden Wars .... 523 
Jupiter Lander ............. 523 Sea Wolf ......... . .... $23 
Draw Poker .. .. ........... 523 Advenlureland . .. ... 529 
Midnight Drive ............. 523 Pirate Cove ......... .. ... 529 
Radar Aat Aace .......... $23 Mission Impossible ..... 529 
Aald on Fort Knox ....... 523 The Coun l ................... $29 
Sargon I! Chess ... 529 Voodoo CasUe ............ 529 
Super Smash .............. 523 The Sky Is Falling ........ $23 
Cosmic Cruncher ....... 523 Mole Attack ................. $23 
GOII .............................. 529 Bingo Speed Math ....... $23 
Omega Aace ................ 529 Home Babysi tter ......... 523 
Money Wars ................ 523 Visible Solar System ... $23 
Menagerie .. . ...... $23 Personal Finance ........ 529 

HES Software UNITED MICROWARE 
VIC Forth (R) ............... $45 
HES Mon (Rl . .. ... 529 

Spiders 01 Mars (R) ...... S34 
Meleor Aun (A) ........ . S34 

Turtle Graph ics (A) .... $29 
HESWrl terjA). . .... $29 
Agg ressor(R) ...... 529 
Shamus (A) . . 529 
Protector(R) ....... . ... S33 
Synthesound (R) . $49 
Skler(C) ....................... 515 
Maze of Mlkor (C) ......... 515 
Tank Wars (C) .. .. ....... 515 
ViCHek(C) .................. 515 
Pinball (C) ................... 513 
Simon (C) ......... . 513 
Fuel Pirates (C) ............ 513 
Pak Bomber(C) ....... 513 
Laser Bll tzjC) .............. $15 
Tank Trap (C) ................ $15 
Concentrat ion (C) ... ..... $13 

Amok(C) ...................... $17 
Alien BlilZ (C) ............... $1 7 
Skymalh(C) .................. $12 
Space Division (C) ....... 512 
Super Hangman (C) ..... 514 
The Allen (C) ................. $17 
3D Maze (C) .................. $12 
Kosmlc Kamikaze (e ) .. 517 
Sub Chase (C) .............. $17 
Amok (A) ............ . ....... $27 
Renaissance (A) ... S34 
Allen Blilz (R) .. ... $27 
Cloud Burst (A) ............ $27 
Salelllies IA) ........ 5Jot 
Outworld (A) . . .... S34 

Dam Bomber (C) ........ 513 

COMPUTERS 
TELEVIDEO 

B02 .............. . $2595 B02H ........... $4445 

NEe 
PC·8001 Computer .. . 
PC·B012 110 Unit .... . 
PC·B031 (Dual Drive) . 

... .. .. $709 
... ........ . $469 

........... ... . . ..... $709 

NORTH STAR 
Advantage .. .. .............. .. $2595 
Advan l age (5M Byle H.D.) .......... ..... $3799 

TRS·80 
MOD III (2 Drvs, 48K) ... ... .. . $1649 

COSMIC 
COMPUTERS 

UNLIMITED 

THE ABOVE PRICES ARE FOR PREPAID ORDERS 

ORDER LINES OPEN MON·SAT 8 am - 8 pm 

(714) 861-1265 
228 N. PROSPECTORS RD. 
DIAMOND BAR. CA 91765 

Add $2 .00 Shipping per soltware order anywhere in U.S. 
Add $5.00 Shipping per soltware lor non·U.S. ~rd~rs . 
P.O. Box or FPO·APO. Call lor cost 01 Hardware shlppmg. 
Galil. residents add 61h% sales tax . cashiers Chec~s or 
Money Orders filled same day . Personal checks reqUire 4 
weeks to clear. Muler Card and Vln OK for loftware 
only, add 3% lurchlrga . Include card no .. expiration 
date and signature. Prices subject 10 change . 

APPLE IS A TRADEMARK OF APPLE COMPUTER. INC 
ATARIIS A TRADE MARK OF ATARI. INC 

IBM IS A TRADEMARK OF 
INTERNATIONAL BUSINESS MACHINES CORP 

TRS·80 IS A TRADE MARK OF RAOIO SHACK 



an ACTION packed video game of

STRATEGY and SKILL for

TWO PLAYERS

for ATARI home computers with

32K memory and two ioy sticks.

Ill ©

A
You are fighting your enemy in unstable space.

With the shock of every missile explosion, deadly

hyperspikes break out. Contact with hyperspikes

causes instant disintegration. As you tunnel

through space-time, weaving m and out ol hyper-

spikes. WATCH OUT lor rammers and space mines.

Be on ihe lookout lor the sudden appearance of

smart bombs and streakers on your tail The only

way to came out alive is to trap your opponent in a

cage of hyperspikes. T-y it— with a friend.

Only $29.95 (on disc)

Distributors and Dealers Welcome

CalM-215-485-5000

Afftne, Inc.

4 P O Bo> 2026

Aslon. Pennsylvania 19014

■■CARD/?"

(CARD/PRINT)

UNIVERSAL CENTRONICS

PARALLEL PRINTER

INTERFACE FOR THE VIC-20"

Now you can use your VIC-20' with

an EPSON MX-80 printer, or an OKI-

DATA printer, or a TANDY printer, or

just about anybody's printer. And you

don't have to give up the use of your

user port (MODEM), or change to

special printer commands, or load any

special software driver programs to do

it.

• Outputs standard ASCII codes to

the printer.

• Plugs in the VIC-20" printer serial

i/o port.

• Understands all standard VIC-20"

print commands.

• No modification to your VIC-20"

• No special programs required.

• Includes all necessary cables to

hook up a standard printer using

Centronics parallel input.

• MADE IN THEUS.A.
The CARD1 is a product ol CARDCO. Inc

S79.95
TO ORDER

P O BOX 18765

WICHITA. KS 67218

(316) 263-T095

Personal checks accepted

[Allow 3 weeksl or

COD |AdOS2G0)

Handling charges S2 00

VIC-20- 15 a registered trademark ol Commodore

ments are displayed on the

screen and printed exactly as

typed, so editing is visually sim

plified. And automatic four-

direction scrolling permits com

plete viewing of its 99-character

by 66-line page capacity.

Characters, words, and

large copy blocks can be deleted,

inserted, moved, and copied,

and up to 40 pages can be stored

on a diskette or tape.

A writer can "personalize"

business letters using Wordcraft

20's mailing list files, and if elec

tronic mail (computer to com

puter) is sent, it can be made

unreadable to anyone without

the keyword.

Wordcraft 20 supports the

Commodore 1515 printer as well

as a variety of serial printers.

More Wordcraft 20 features

are:

• Page width and length altera

tion any time

• New page control

• Automatic line centering

• Justified or ragged margins

• Tab stops

• Decimal tabs

• Multistep indentation for

outlines

• Text highlighting

• Hard and soft hyphens

• Search and replace

• Mailing list files

• Paragraph merging

United Microwave Industries

3503-C Temple Avenue

Pomona, CA 91768

(714)594-1351

Games For The

Atari

Romox has released four games

for the Atari 400/800 personal

computers.

Fortune Hunter is a two-

player cartridge game that offers

six rooms of treasure and adven

ture. When you enter a room, it

grows to full screen proportions,

and then both vour treasure and

Fortune Hunterfrom Romox.

your enemies appear on the

screen. Your mission: capture

the treasure, and evade or de

stroy your enemies before your

time expires. You are also chal

lenged by deadly cobras, scorp

ions, genies, moving doors and

lances, force fields, and relent

less guards that disappear at

will. Fortune Hunter has nine

levels of difficulty; your speed

and agility with your bow and

arrow increase at each level.

Priiicess and Frog is also a

two-player game in cartridge

form. Your objective: make a

commodore

VIC20 $176

16K RAM $ 79
8K RAM MEMORY EXPANSION

$ 39.95

D

STREET

CITY

STATE

PHONE

Check Enclosed □ COD.

ZIP

Add 3% Shipping Charge.

COD's add SI 50 plus 20% Deposil

Required CA Res 6% Tax

Personal checks accepted

(Allow 3 *eeks e»uai

U-S. TECHNOLOGIES

8306 Wilshire Blvd., Suite 335

Beverly Hills, CA 90211

(213)259-3523

.".' COMPUTE!

~~~ SMASH HIT 

5 UN§ 
RAP 

an ACTION packed video game of 
STRATEGY and SKI LL lor 
TWO PLAYERS 

for Al AR I home computers with 
32K memory and two joy sl icks. ~

® 

You ille fight ing your enemy in unstable space. 
With the shock o f eve ry missi le e Kolosion, deild ly 
hyperSPlkes break out. Contac t wit h hypersplkes 
causes InSlanl d iSintegration As you tunnel 
through space- l ime, weavlr'lg In and Qui o f hyper
SPikes. WAlCH OUl 101 ramme.s and space mInes 
Be on the IookoYt lor Il'Ie sudden appearance at 
smart ocmbS and streakers 01"1 your la.1 t he only 
way 10 come out alive 15 to !lap your oppOnent In a 
cage of hypefsplkes 1 ry ,1 - wltn a friend 

Only $29.95 (on disc) 

Distributors and Dealers Welcome 

Call 1-215-485-5000 • j' I ~ , _ 0 ... ' Affine, Inc. 
1.1' , , '.2 p o. eo. 2026 

ASlon, Pennsylvama 1901 4 

S353 E SS sa:: 
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··CARD/?" 
( CA~~/P.~tNT) 

UNI VERSAL CENTRONICS 
PARALLEL PRINTER 

INTERFACE FOR THE VI C-20 · 
Now you can use your VIC-20' with 

an EPSON MX-80 printer. o r an OK 1-
DATA printer. or a TANDY prin ter, or 
just about anybody's printer. And you 
don't have to give up the use of you r 
use r po rt (MODEM) . or change to 
special printer commands, o r load any 
specIal so ftware driver programs to do 
it. 

• Outputs standard ASCII codes to 
the printer. 

• Pl ugs in the VIC-20' printer ser ial 
I/ O po rI. 

• Understands all standard VIC-20 ' 
print commands. 

• No modificat ion to your VIC-20:!l 
• No special progr3ms required. 
• Includes all necessary cables to 

hook up a standard p rin ter using 
centromcs pa rall el Input. 

• MADE IN THE U S.A. 
Tnc CARD') ,5 a prodOCI 01 CAROCO. Inc 

579.95 
TO OROER 
POBOX 18765 
WICHITA. KS 67218 
(316) 263- 1095 

Personal cnccks acccpICd 
(AllOw 3 wecks) or 
COD (Md S2 00) 
Handling charges S2 00 
VIC-20· IS a regls lered Iraccmar~ 01 CommOdore 

I 

ments are dis played on the 
screen a nd printed exac tly as 
typed , so ed iting is visuall y sim
pli fi ed. And automatic fo ur
direction sc rolling permits com
plete viewing of its 99-character 
by 66- line page ca pacity. 

Characters, words, and 
large copy blocks can be deleted , 
inserted, moved, a nd copied, 
a nd up to 40 pages can be s tored 
on a di skette or ta pe. 

A \v ritcr ca n "pe rsonali ze" 
business le tte rs using Wordcraft 
20's ma ili ng lis t fil es, and if elec
tronic mai l (computer to com
puter) is se nt, it ca n be made 
unreadab le to a nyone without 
the keyword . 

Wordcraft 20 sup ports the 
Commodore 1515 printer as we ll 
as a va ri ety of se rial printers . 

More Wordcraft 20 features 
are: 

• Page width a nd length altera
tion any time 
• New page control 
• Automatic line cente ring 
• Justifi ed or ragged margins 

• Tab s tops 
• Decimal tabs 
• Multi s tep inde ntation for 
outlines 
• Text highlig hti ng 
• Hard a nd soft hyp he ns 
• Search a nd rep lace 
• Mai ling list fi les 
• Paragrap h merging 
U,,;ft:ri M;cl'Owarc I"rillst,-;,,:., 
3503-C Telllple AlIe'"1e 
PO'"U"", CII 91768 
(714)594-J35J 

Games For The 
Atari 
Romox has released four games 
fo r the Ata ri 400/800 persona l 
computers . 

FortI/lie HI/liter is a two
player cartridge game tha t offers 
six rooms of treasure and ad ve n
tu re. When yo u enter a room, it 
grows to fu ll screen proportions, 

~,.S;;;S;;S;;SS;;;S;;S;SS;;:N;s;;ssss;;=~ a nd the n bot h your trea sure a nd 
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Fo rtu ne Hun ter [rolll l~ol1/ox . 

yo ur e nemies ap pea r on the 
screen . Your mission: capture 
the treasure, a nd evad e or de
stroy yo ur enem ies be fore your 
time expires. Yo u are also cha l
lenged by deadl y cobras, scorp
ions, genies, moving doors a nd 
lances, force fi eld s, and relent
less guards that d isappear at 
wi ll. FortI/lie HI/lit er has nine 
levels o f d iffic ul ty; your speed 
and agili ty wi th yo ur bow and 
arrow increase at each level. 

Prillcess nllri Frog is also a 
two-playe r ga me in cartridge 
fo rm . Yo ur objective: make a 

(Kcommodore 
*VIC 20 $176 
16K RAM $ 79 
8K RAM MEMORY EXPANSION 
..................... $ 39.95 

I 
o Check Enclosed 0 C.O.D. NAME __________________________ I 

STA EET ______________________ __ 

CITY ________________________ __ 

STATE __________________ ZlP __ _ 
PHONE ______________________ ___ 

Add 3% Shipping Charge 
COD s add S 1 50 plus 20% DepOSit 
ReQulleo CA Res 6% Tal( 

Personal cnecl<s accepled 
lA' . 3 .. ee~s e._lfa l 

Iu.s. TECHNOLOGIES \ 
8306 Wilshire Blvd., Suite 335 

Beverly Hills, CA 90211 

(213) 259·3523 



TOTAL
CONTROL

, COMMAND

CONTROL

' JOYSTICK
BY WICQ

ARCADE QUALITY CONSTRUCTION

TWO FIRE BUTTONS (TOP & BASE)

ADAPTERS TO OTHER COMPUTERS AVAILABLE

FULL ONE YEAR WARRANTY

FOR ATARI .
FOR APPLE
FOR TRS-80

29.95*
49.95* INCL. ADAPTOR
39.95* INCL ADAPTOR

"ADD S3 PER ORDER FOR POSTAGE AND HANDLING • CHfcCK. MONEY

ORDER. MASTERCARD OR VISA. COD. (C.O.D. CHARGES ADDED) • FLA.

RESIDENTS ADD 5DO SALES TAX • FOREIGN ORDERS MUST BE PREPAID-

GATOR MARKETING ENTERPRIZES. INC.
P.O. BOX 296 • CASSELBERRY, FL 32707

(305)699-5848
DEALER INQUIRIES INVITED — PRICES SUBJECT TO CHANGE

COMMODORE64-

HARDWARE

CALL

FROM COMMODORE

COMMODORE 64 COMPUTER

FROM QUALITY COMPUTER

TEN KEY PAD $69.95
0 Ifi'u 9 keys. Dlus 7, /.". +. -. . and ENTER Keys Easy installation.

AUDIO/VIDEO CABLE $9.95
HooK your monitor & stereo up to your 64. Instructions included on

how to run external sound into the sound chip for processing

Special program, delivery |UPS, UPS AIR], and extended one

year warrant/ tree with compule' purchase

• SOFTWARE •
ADD $3.00 FOR DISK VERSIONS

SPRITE SHAPER™
REGULAR VERSION $19.95

See the Sprite lake form as you design ii Use several different

snaoes in a program Choose color, sue and more Forms the

Data & Poke Statements for you

DELUXE VERSION $24.95
Same as above except it allows 3 colors per Sprite

SOUND SHAPER'"
REGULAR VERSION $9.95

Try different sellings of ADSR, wavelorms, and filters for one

voice by simply pressing function keys.

DELUXE VERSION $14.95
Same as aoove eicept different sellings can be made 'O' eacfi

of the three voices. Interaction between the voices can be

selected using sync and ring modulaiion

QUALITY COMPUTER
801 S.VICTORIA SUITE 105

VENTURA, CA 93003

(805) 656-1330

MASTERCARD • VISA

Send 25C lor our VIC & 64 Calalog • Dealer Inguiries Invited

COMSTAR air* shipping within 2 days

AATARI
48K RAM {FOR 400] S115

G4K RAM |F0fi ■100] 135

ALIEN GROUP VOICE BOX [D.T) 139

SAM |D] 8K 46

VAL FORTH [ll| 24K 36

BIT 3 60 COL. BOARD 2B9

TECHNICAL NOTES 25

BOX OF DISKS (10| 19

PROWRITER PRINTER 419

B KEY 400 IKEYBOARD) 99

NEWPORT PfiOSTICK 27

PREPPIE |D.T] 16K 19

EASTERN FRONT |D.T] 16K 24

MINER 2049ER |Ci 35

STAflBDWL FOOTBALL |D.T| 24K 25

TEMPLE OF APSHAI [D.T| 32K 29

QIX |C] 34

FORT APOCALYPSE |D.T|32K 24
PILOT [C| 59

BASIC A - WITH OS/A' |D] 32K 60

ASTRO CHASE [D.T] 32K 24

BASIC COMPILER |D] 75

BAJA BUGGIES |DJ| 16K 23

ATARI BOOKKEEPER|D| 4BK 119

ZAXXON [D.T] 29

VIC20
CARDBOARO |3 SLOT EXP.) S 33

VIOEOPAK WITH 16K 140/80 COL) 250

VIDEOPAK WITH 64K I40/8Q COL] 319

PRINTER INTERFACE (PARALLEL) 55

KIDS AND THE VIC [BOOK]

16K RAM

8KRAM

HES MON (ASSEMBLER) |C)

HES WRITER (WORD PROC.) (C)

TURTLE GRAPHICS (C)

VIC FORTH [C|
QUICK BROWN FOX|WORD PROC.]|C]

SHAMUS |C|

PROTECTOR (C)

CHOPLIFTER |C]

APPLE PANIC [C|

TRASHMAN |C|

UNWDRD PROCESSOR [T] 5K

STARFIGHTER JOYSTICK
CAROETTE |CASS. INTERFACE]

ASTROBLITZ |C|
SWORD OF FARG0AL[T|21K

VICAT |T] 8K

DEADLY DUCK |C]

TDTL MAIL LIST [T] 13K

HEAR ATARI SOUNDS THROUGH YOUR STEREO SPEAKERS WITH

STEREODAPTER — FOR ATARI 800
• NO ASSEMBLY REQUIRED • CAN USE STEREO HEADPHONES

SHIELDED CABLE • ADJUST TONE & VOLUME WITH STEREO CONTROLS
STEREODAPTER WITH 16 FT CABLE SB WITH 26 FT CABLE S10

DEALER INQUIRIES INVITED

HIGH GRADE COMPONENTS

□ - OISK T ■ CASSETTE * MOST ITEMS

ORDERS: 800-558-8803
nnv\-,in In \tt »n ,, or send check or monBy order VISA. MC add

P.O.BOX 1730 G0LETA.CA93116 3%. Shipping—S2 lor software (oil lor
(805) 964-4660 hardware]. Calif add 5% tax. COO add 52.50

HIGH GRADE

INTERFACE CABLES

Centronics-type Cable Assemblies

36-pin fiat interface cable tor Epson and

Cenlronics printers. 4-fl. CCAP4P (male to

male) or 4-tt. CCAP4S (male to lemale)

Sug. Ret: $29.80

6-ft. CCAP6P (male to male) or 6-tt. CCAP6S
(male to female) Sug. Ret: $32.95

RS232 Cable Assemblies

RS232 25 conductor interface cables for all standard applications.

RS232U-P5P 5-ft. (male to male) Sug. Ret: S32.95

RS232U-P1OP 10-ft. (male to male) Sug. Ret: $37.95

Your computer dealer has many other Scooter"1 cable

configurations available along with connectors, semiconductors,

switches, surge protected outlet strips, integrated circuits & sockets
and electronic components.

FREE SCOOTER™ T-SHIRT!
SEND proof of purchase (sales receipt) for S20 in

Scooter merchandise . . .

OR SEND the name of your computer dealer if he
does not carry the Scooter™ High Grade Electronic
Component line . . .

WITH THIS COUPON and your name, address and

T-shirt size to: OHM/ELECTRONICS, 746 VERMONT

ST., PALATINE, IL 60067 CM0583

May 1983 COMPUTE! 273

COM TAR AIR" SHIPPING WITHIN 2 DAYS 

A.A TA R I VIC::20 
4IIK RAM IFOR 4001 $1 15 CAROBOARO 13 SLOT EXP.I $ 33 
64K RAM IFOR 4001 135 VIOEOPAK WITH 16K 140/80 COLI 250 
ALIEN GROUP VOICE 80X IOJI 139 VIOEOPAK WITH 64K 14OI BO COLI 319 
S.A.M. 101 BK 46 PRINTER INTERFACE IPARALlEll 55 
VAL FORTH 101 24K 36 KIOS ANO THE VIC IBOOKI 17 
BIT 3 SO COl. BOARO 2B9 16K RAM 75 
TECHNICAL NOTES 25 BK RAM 45 
BO X OF OISKS 1101 19 HES MON IASSEMBLERI ICI 29 
PROWRITER PRINTER 419 HES WRITER !WORO PROC.I ICI 29 
B KEY 400 IKEYBOAROI 99 TURTlE GRAPHICS ICI 29 
NEWPORT PROSTICK 27 VIC FORTH ICI 49 
PREPPIE 10.T116K 19 QUICK BROWN FOXIWORO PRIJC.IICI 54 
EASTERN FRONT 10.T116K 24 SHAMUS ICI 29 
MINER 2049ER ICI 35 PROTECTOR ICI 33 
STARBOWL FOOTBALLIO.TI 24K 25 CHOPLIFTER ICI 34 
TEMPLE OF APSHAI 10.T1 32K 29 APPLE PANIC ICI 34 
QIX ICI 34 TRASH MAN ICI 33 
FORT APOCALYPSE 10.T132K 24 UNWORO PROCESSOR III 5K 19 
PILOT ICI 59 STARFIGHTER JOYSTICK 14 
BASIC A • WITH OS/ A· 101 32K 60 CAROETTE ICASS. INTERFACEI 33 
ASTRO CHASE IOJI 32K 24 ASTROBLITZ ICI 31 
BASIC COMPILER 101 75 SWORD OF FARGOALITI21K 23 
BAJA BUGGIES 10.11 16K 23 VI CAT III BK 20 
ATARI BOOKKEEPER 1014BK 119 DEADLY DUCK ICI 2B 
ZAXXON lo.n 29 Ton MAIL LIST 1T113K 19 

HEAR ATARI SOU NOS THROUGH YOUR STEREO SPEAKERS WITH 
STEREOOAPTER - FOR AlAR 1 800 

• HO ASSEMBLY REOUIREO. CAN USE STEREO HEADPHONES 
• SHiElDED CABLE. ADJUST TONE & VOLUME WITH STEREO CONTROLS 

STEREOOAPTER WITH 16 FT CABLE S8 WITH 26 FT CABLE SIO 
DEALER INQUIRIES INVITED 

C • CARTRIDGE o • DISK T .. CASSETIE • MOST ITEMS 

~ ORDERS: 800-558-8803 
or lend check or money order. VISA. Me add 

P.O. BOX 1730 GOlETA.CA93116 3'/. Shlpplng-S2 lor "liware Icol1 lor 
18051 964-4660 hardwarel. C,ll1 ,dd 6'10 In. COO ,dd S2.50 

I 
I 
I 
I 

COMMODORE 64:: 
• HARDWARE· 

FROM COMMODORE 
COMMODORE 64 COMPUnR 

FROM QUALITY COMPUTER 
CAll 

TEN KEY PAD $69_95 
o th.u 9 keys. plu$ 1.1. ' , +. -. " and ENTER keys. fuy ,nstallallOn. 

AUDIO/ VIDEO CABLE $9.95 
Hook your mon'lor.$ stereo UP to your 64. Ins tructions ,ncluded on 

now 10 run e~ l er"al sound inlO Ine ~und Clllp lor p'Q<:ess;ng 

Special p'O'iiJ,am, delivery (UPS. UPS AIR), and e.lended one 
year warranty /I8f1 "" 'Ih Cornpuler purchase 

• SOFTWARE • 
ADD $2.00 FOR DiSk VERSIONS 

SPRITE SHAPER" 
REGULAR VERSION $19.95 

See Ihe Sp,;le take torm as you aes'gn IL Use ",Vllral d,tteren! 
snape, on a program. Choose Calor. Si l ll and more. Forms Ine 

001101 & Po!"e St.tement, lor you. 

DELUXE VERSION $24_95 
Same as at>ove ueeo! II allow, 3 colors per Sp"ll1. 

SOUND SHAPER" 
REGULAR VERSION 

1,), d,tte ,en! senmgs 01 AOSR, wavel0.ma, and t,lte.s 10' one 
voice by "mply p.e$Soog l unctlOn keys 

$9_95 

DELUXE VERSION $14.95 
Same .s above ,,:..cept o,lle.enl settIngS CIIn be made 101 eacn 

ot It," lI"et! vO ICes. Inle.acHo" betwlllln \ne vooc:es can De 
seleaeo usmg sync and rIng mOdulat IOn. 

QUALITY COMPUTER 
801 S. VICTORIA SUITE 105 

VENTURA. CA 93003 
(805) 656· 1330 

MASTERCARD . VISA 
Sena 25e 101 our VIC & 64 Catalog . Dealer InQulfles Invlled 

HIGHGAADE ~ 
:::::~ABL,~,S ~~ 
~~ .. ~=~~.::to ~ _) Ot CCAP4S I-to_) 
Sug. RoI: I2UO 
8-1t CCAPt1P (_ to _~ f,1t CCAPSS 
(_10 _) Bug. ReI: 

R8232 c.bIe -", abo ... RS232 25 _ inIertaco _ lor ..... _ ~ ... 
RS23l!U-P6P 5-ft. (malo to malo) Sua. Ret: I3UI 
RS232U-Pl0P la-It lmale to mole) aug. Rel,137_ 
Y"", compuIar _ has many __ - _ ____ 001._ .. _ . 
.......... _ proIodod oulIoI SiIIpo. i~_ & ....... 
and etecIroric COIi!pOlMHWs. 

FREE SCOOTER™ T-SHIRT! 
SEND proof of purchase (sales receipt) for 520 in 
Scooter merchandise . 

I OR SEND the name of your computer dealer if he 
I does not carry the Scooter' " High Grade Electronic 
I Component line . 
I WITH THIS COUPON and your name, address and 
I T-sh in size 10 OHM/ELECTRONICS, 746 VERMONT I 
I ST., PALATINE, IL 60067 C"0583 I L ________________________ I 
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POWER LINE
PROBLEMS?

SPIKE-SPIKER® ...THE SOLUTION

Protects, orgonizes, controls computers &

sensitive electronic equipment. Helps prevent

software "glitches", unexplained memory loss,

ond equipment damage. Filter models attenuate

conducted RF interference. 120V, 15 Amps.

Other models available. Ask for free literature.

DELUXE POWER CONSOLE

$79.95
Transient absorber, dual 5-sio$e

filter S individuelIy switched

sockets, fined, man switch. 4 lite.

QUAD-II $59.95
Transient absorber. Diral 3 stage

filter. 4 sockets, lite.

QUAD-I $49.95
Transient obsorber, 4 socklti.

MINIM $44.95
Tronsient absorber. 3 stoge filter.

2 sockets.

MINI-I $34.95
Transient absorber, 2 sockets.

215-837-0700
65B4RuchRd . Oept.CP Om of State OroV Toll Free
Bethlehem. PA 16017 800-523-9485

DEALER INQUIRIES INVITED ■ CODs aid 13.00 + Ship.

Duplication

of Diskettes

and Cassettes

your

computer systems

Whether 10 or 10,000 copies,

let RPL's specially engineered

duplicating systems provide

verified copies at low cost and

with fast service.

For Apple, Atari, Commodore,

IBM P/C, Osbornc, TRS 80

and many others. ' —

RECORDED PUBLICATIONS

LABORATORIES
1100 State Street • Camden, NJ 08105

(609) 963-3000

successful journey to the castle,

so that you can kiss the princess

and be transformed from a frog

into a prince. Your journey must

be completed within 60 seconds.

You must cross a field of jousting

knights to reach the castle moat,

and then hop from alligator to

snake to the castle gates. The

alligators submerge to try to

catch you. Once you're at the

castle, you must hop into the

castle gate that has the lips.

Otherwise, you remain just

another frog.

Ant Eater is a two-player

survival game. You're an ant

who journeys to the surface of

the earth in search of food for

your colony below. On the

earth's surface you are exposed

to your dreaded enemy, the

anteater. Since you know the

terrain under the ground, you

can lead the anteater under

treacherous falling rocks that

will destroy him. You can create

new paths, but the anteater can

travel only in already existing

tunnels. You also have five

deadly eggs that can be released

to dispose of your enemy. If you

successfully deliver all the food

to the colony, you will be chal

lenged by two anteaters in the

next round, and by three in sub

sequent rounds. The speed also

increases with each round.

Typo is an educational game

that blends a space maze theme

with both spelling and typing

drill. The purpose of the game is

to introduce the player to the

typewriter-style keyboard of a

personal computer. Typo can be

used to test your typing skill;

you set the desired words per

minute (1 -120 wpm) that you

are chased through the maze.

The drill consists of random let

ters, words, and phrases. You

can practice spelling by putting

your own word list into the

program.

The suggested retail price

for each game is $44.95.

Romox, Inc.

501 Vaudell Way

Campbell, CA 95008

(408)374-7200

Voice Synthesizer

For The Color

Computer

Classical Computing has intro

duced Speak Upl, a program for

Radio Shack's Color Computer.

It is a voice synthesizer, 100%

software, and has a small text-to-

speech converter. It takes just

over 7K of memory, and allows

users to access it from BASIC or

Extended Color BASIC. With

Speak Up!, users can type in

words and sentences to be spo

ken, or add speech statements

to BASIC programs to make them

talk.

The program is available on

cassette, with both the 16K and

the 32K versions on either side.

The documentation includes

instructions, a sample calling

program in BASIC, and the text

to speech rules.

Speak Up! is the first product

The First and Only System to Backup

Diskettes Protected by Bad Sectoring

without modification to your drive.

ATARI DISK BACKUP SYSTEM S49.95
Superckjns is the Onty ATARI diskette copier sysiem that

lets you backup just about ANY copy protected' diskette. . .

including [hose protected by 'bad sectoring ' Bad tracks and
soctora are cieatad without modifications to or adjustments

of your hardware. Each backup diskette geniusted by Supar-

clone (unctions etectfy like the original . self-booting, etc.

lin fact, we suQgest that you use the backup and save the

original. I

Superclone includes:

SCAN ANALYSIS - Map ol diskette contents (Location of

data, bad sectors, etc.)

F0HMATTING/8A0 SECTORING ■ Non-ATARI DOS
formatting and bad track/sector creation.

BACKUP - Copies just about everything we can find. . .

regardless of protection scheme,

Supelclone is user-friendly and simple lo use

PIRATES TAKE NOTE: SUPERCLONE only allows two

copies to ba made of any specific diskette. . .Sorry!!!

SYSTEM REQUIREMENTS

Atari 400 or 800 Computer / 48K Memory

One Atari B10 Disk Drive / Pnnter Optional
Available at your computer store or direct from

FHONTRUNNER. Include S2.00 ($5.00 Foreign Orders! for

each system, DEALER INQUIRES ENCOURAGED.

TOLL FREE ORDER LINE:

(24Hrs.) 1-8OO-MS-47W

In Nevada or for questions

Call: (702) 786-4600

Personal checks allow 2-3

weeks to clea'. M/C ond
VISA accepted. Include

shipping.

316 California Avenue, Suite 1712

Reno, Nevada 89509 - 1702) 786-4600
Others make claims. . SUPERCLONE makes copies!!/

ATARI is a Trademark of ATARI, Inc.
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POWER LINE 
PROBLEMS? 

SPIIE-SPlKEJ® •• . THE SOlUTlON 
Protects. organizes. controls computers & 
sensitive electronic equipment . Helps prevent 
software "glitches". I,mxploined memory loss , 
ald equipment domoge . filter models ottenua1e 
conducted RF interference. 120V, 15 Amps. 
Other models available. Ask for free literature. 

DElUXE POWII CONSOli 

$79.95 
Trcmifftl Gbsoriler . d...,1 5·\!09t! 
fill • . 8 indi't'i6uolly lwitdled 
5OCbu, Med, m:in lwild! , & ~" . 

QUAD-II $59.95 
Tranilenl abt.Ofber . Dual 3 11. 
fill • . " wtltelS , lile. 

QUAD-I $49.95 
Tramienl aI»orIw . .. sod.". 

MINI-II $44.95 
Tl"OI'ISientabt.or'W, 3 st. fill" , 
2 1oOCbll . 

MINI-I $34.95 
TraMitnl obsorbtr, 2 sode". 

successful journey to the castle, 
so tha t yo u can kiss the princess 
and be transformed from a frog 
into a prince. Your journey must 
be completed within 60 seconds. 
You must cross a field of jousting 
knights to reach the castle moat, 
and then hop from alligator to 
snake to the castle ga tes . The 
all iga tors submerge to try to 
ca tch you . O nce yo u' re at the 
castle, yo u must hop into the 
castle gate that has the lips . 
Otherwise, you remain jus t 
another frog. 

Alii Ealer is a two-player 
survival ga me. You're an ant 
w ho journeys to the surface of 
the earth in sea rch of food for 
your colo ny below. On the 
ea rth's surface yo u are exposed 
to your dreaded enemy, the 
an teater. Since you know the 
terrain unde r the ground , you 
can lead the antea ter under 

~® 
CIC;l; treache rous falling rocks tha t 
215 .837-0700 will destroy him . You can crea te 

IIS84 Ruch Rd .. o.pl. C P 
8elhlehtrn . PA lB017 

Out af Sloteo..det Toll fr" new paths, but the anteater can 
100·523·9615 

l~i""~LE~R~'NOU~lRi'BilNiV~l1!iOi'i(Oi"'~odd~"i'OO~+~""'~' ~' ~~ travel only in already existing tunnels . Yo u also ha ve five 
dead ly eggs that can be released 
to dispose of your enemy. If you 
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successfull y del iver all the food 
to the colony, you will be chal
lenged by two anteaters in the 
next rou nd , and by three in sub
sequent rounds. The speed also 
increases with each round. 

Typo is an educa tiona l game 
that blends a space maze theme 
with both spelling and typ ing 
drill. The purpose of the ga me is 
to introduce the player to the 
typewriter-style keyboard of a 
persona l computer , Tljpo can be 
used to test yo ur typing skill; 
you se t the desired wo rds pe r 
minute (1 - 120 wpm) that you 
are chased through the maze. 
The drill consists of random let
te rs, words, and phrases. You 
can practice spell ing by putting 
yo ur own word li st into the 
program. 

The suggested re tai l price 
for each game is $44.95. 
R 01110X, file. 
501 Vandell Way 
Campbell, CA 95008 
(408)374-7200 

Voice Synthesizer 
For The Color 
Computer 
Classica l Computing has intro
duced Speak Up ', a program for 
Radio Shack's Color Computer. 
It is a voice synthes ize r, 100% 
softwa re, and has a sma ll text-to
speech converter, It takes just 
over 7K of memory, and allows 
use rs to access it from BAS[C or 
Extended Color BASIC. With 
Speak Up ', users ca n type in 
words and sentences to be spo
ken , or add speech statements 
to BASIC programs to make them 
talk. 

The progra m is ava ilable on 
cassette, w ith both the '1 6K and 
the 32K versions on either side. 
The documentation includes 
instructions, a sample ca ll ing 
program in BASIC, and the tex t 
to speech rules . 

Speak Up! is the fir st product 

The Am and Only Syatam to Backup 
DI.k.ttes Protected by Bad Sectoring 

w tthout modtfication to your drive. 

@OOiiJ@jj' ~ 
------Jl ~.~ 

" ®~®OO@ '" 
ATARI DISK BACKUP SYSTEM S49.·· 
Supen:lone is the only AT ARI diskene COPieI system Ihat 
leiS you blc kup jllst about ANY 'copy p1otect&cf diskene . . 
inckldirlg thOM protected bV 'bad .ectoring: Bad Illcks Ind 
MC10n lite Cleated w;thout modification. to Of Idjustments 
01 VOUI hlltdwlre. Each bKkup diskene gel>fllated bV S up&!' 
clone lunctioN eXlIctIy like the ongmal . .. sell ·booting . etc. 
Hn fl ct, w e . uggest thlt you UM the backup and :!.lIve thl 
origina!. ) 
Supalclone inclu~: 

SCAN ANALYSIS · Map 01 diskette contenl5 (Localion of 
data . bad s&ctO(3, etc.! 
FORMATIING/ BAO SECTORING · Non·ATARI DOS 
fonnan ing and bad track / sectol cre" ion. 
BACKUP · COPies just about evetYlhlng we can lind . . 
rt-gardleSi 0 1 protection scheme. 

Superdone it uMl·friendlv and simple 10 UN 
PIRATES TA KE NOTE: SUPERClONE only Illows rwo 
copies to be medl of InV s,p&cific dislr.ettl ... Sorryll l 

SYSTEM REQUIR EM ENTS 
Allri 400 01 BOO Computer I 48K Memory 
One Alari 810 Oisk Drive I Printer Optional 

Av.il lble It YOUI computlr 110rl Of dilOct from 
FRONTRUNNER. IncluDe $1.00 1'5.00 Foreign D,dlnl lor 
N ch . ystem. DEALER INQUIRES ENCOURAGED. 

~ . r - --
TDU FREE ORDER UNE: 
(24Hn.ll~ 
In Nev.e;1a 01 lor questions 
Call: (7021 786-4600 
Penonal checks l low 2·3 
W1Ieb 10 clAr. MI C end 
VISA Iccepted . tnclude 
Ihlpping. 

316 Cl ijlomia AVlnue, Suite 171 2 
Reno. Nevlda Il95OO . (702) 786-4600 

Oth ers m,ka clllims . .. SUPERCLONE mak,s t:o~s/lf 
AlARI is. Trademark 01 AlAR I. Inc. 



WE HAVE DONE IT AGAIN!

BYTE the company you have come to

appreciate for such high quality

games as Krazy Antiks, Krazy Shootout, K-star

Patrol and Krazy Kritters, now brings you the

same high quality wrapped up in one of the most

advanced and informative instructional programs

ever developed. Now, in your own home, you can

teach yourself assembly language with

K-BYTE's 6502 ASSEMBLER LANGUAGE

program.

Upon completion of this self learning, self testing,

menu-driven package, you will be able to enter the

fascinating world of assembly language

programming. This well rounded and versatile

instructional package has to be experienced to be

believed. Package includes disk and instruction

bookletforusewithyourAtari Home Computer. . .,

this software is distributed exclusively by

tele soft, inc.
P.O. BOX 3456. TROY, MICH 48084

Call toll free to place your order

1-800-255-2000

or in Michigan

1-800-742-4242.

This Publication
is available in Microform.

University Microfilms International

Please send additional information

tor

Name

Institution,

Street

City

Stale. Zip.

300NonhZeebRoad. Depi P R . Ann Arbor. Mt

SPECIALS OF THE MONTH

OKIDATA 82A

$419.

COMMODORE

64

SCALL

ATARI 800

$NEW

LOWER
PRICE!

COMPUTERS
ATARI 400 S197.

ATARI 800 S598.

ATARI 410 S74.

ATARI 810 $439.

COMMODORE 64 CALL

COMMODORE VIC 20 S149.

COMMODORE VIC 1530 S69.

NEC PC 8001A S739.

NEC PC 8012A S499.

NEC PC 8031A $739.

SANYO MCB 1000 S1599.

TIMEX 1000 $84.

XER0X51/." CALL

XEROX 8" .CALL

XEROX 630 CALL

DISKETTES
BASF CALL

MAXELL CALL

TERMINALS
TELEVIDEO 910 S589.

TELEVIDEO950 $945.

PRINTERS
DIABLO 520 S1199.

DIABLO 630 S1675.

OKIDATA 82A S419.

OKIDATA 83A S699.

OKIOATA 84P $1029.

EPSON CALL

NEC 8023 S479.

SOFTWARE
MICROSOFT CALL

MICROPRO CALL

ALL MAJOR BRANDS CALL

3CMPIWAY, m.
24 LUMBER ROAD

ROSLYN. N.Y. 11576

toll free 800 6451362

516 6211362
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WE HAVE DONE IT AGAIN! This Publication 
k BYTE the company you have come to 

is available in Microform. 
'- appreciate for such high quality 

games as Krazy Antiks , Krazy Shootout, K-star 
Patrol and Krazy Kritters, now brings you the 
same high quality wrapped up in one of the most 
advanced and informative instructional programs 
ever developed. Now, in your own home, you can 
teach yourself assembly language with 
K-BYTE's 6502 ASSEMBLER LANGUAGE 
program. 

Upon completion of this self learning, self testing, 
menu-driven package, you will be able to enter the 
fascinating world of assembly language 
programming . This well rounded and versatile 
instructional package has to be experienced to be 
believed. Package includes disk and instruction 
booklet for use with your Atari Home Computer. 
this software is distributed exclusively by 

University Microfilms International 
J>!c:I ~" ~cnd additional information 

for ------------:.::::~."".:::: .. ,I'II=';:-' .. =._:c,-

Card tele soft, ioe. 
P.O. BOX 3456, TROY, MICH 48084 

Namo.' _____________ _ 

In ~ tilUtion ____________ _ 

$trcc'L _____________ _ 

Cit}' _____________ _ 

Call toll free to place your order 
1-800-255-2000 

State ____ Zip ________ _ 

300 Nunh Z~cb RI).uJ. Ikpr P.R . Ann Albm. ~h .tIHOt:l 

or in Michigan 
1-800-742-4242. 

SPECIALS OF THE MONTH 

OKIDATA 82A 

$419. 

COMMODORE 
64 

$ CALL 

ATARI800 
$ NEW 

LOWER 
PRICE ! 

COMPUTERS 
ATAR I 400 ................ ..... . S197. 
ATAR I BOO ................. . .. S59B. 
ATAR! 410 ...... ... ...... .. .. ... . S74 . 
ATARI 81 0.. . .... S439. 
COMMOOORE 64 .. .. .. CAll 
COMMOOORE VIC 20 .............. S149. 
COMMOOORE VIC 1530 .. .. ... S69. 
NEC PC B001A .. . ........ S739. 
NEC PC B012A .. .. ....... S499. 
NEC PC B031A .. .. ... S739. 
SANYO MCB 1000 ........ .... ... S1599. 
TIME X 1000 .............. ....... SB4. 
XEROX 5'/. " . . . . . . . . . . .. . .... CAll 
XERO X 8" ... CAll 
XERO X 630 .. .. ......... ...... CAll 

DISKETTES 
BASF . 
MAXEll .. 

.. CAll 
... CAll 

TERMINALS 
TELEVIOEO 910 .. 
TELEVIOEO 950 . . 

...... S589. 
. . ... S945. 

~ 
PRINTERS 

OIABlO 620 ... .. .. S1199. 
.. .. S1675. 
.. .. S419. 
.. .S699. 

OIABlO 630 .. 
O~IOATA B2A .. 
OKIOATA 83A . . 
OKIOATA B4P 
EPSON . 
NEC B023. . 

... ... S1029. 
. ........ CAll 
. ... ..... S479. 

SOFTWARE 
MICROSOFT .. . .. CAll 

.. .... CAll 
.. CAll 

MICRO PRO . 
All MAJOR BRANOS .. 

O(JM~UWAt', INO. 
24 LUMBER ROAD 

ROSLYN, N.V. 11576 

toll free 800 6451362 
5166211362 
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Attache-style cases for carrying and pro
tecting your complete computer set-up.

Accommodates equipment in a fully oper

ational configuration. Never a need to

remove equipment from case. Simply
remove lid, connect power, and operate.

AP101

AP102

AP103

AP104

AP105

AP106

RS201

RS204

AT301

P402

P403

P404

P40S

P406

P407

P408

P409

1B501

IB502

HP601

CM703

CM704

NSO10

CC80

CC90

CC91

CC92

Apple II with Single Drive S109

Apple II with Two Disk

Drives

Apple II, 9 Inch Monitor &

Two Drives

Apple III, Two Drives &

Silentype Printer

13" Monitor with

Accessories

AMDEK Color Monitor

TRS-80 Model 1, Expansion

Unit & Drives

TRS-80 Model III

ATARI Computers with

Peripherals

Centronics 730/737 &

Radio Shack Printer

Epson MX70/80 or

Microline 82A

Epson MX100 Printer

IDS 560 or Prism

132 Printer

Starwriter/Printmaster

F-10 Printer

Okidata Microline

83A or 84 Printer

Prowriter 2 Printer

Prowriter (Apple Dot Matrix

Printer

IBM Personal Computer

IBM Monitor

HP41 with Accessories

Commodore Model 64

with Drives

Commodore Model 64

with Dataset

North Star Advantage

Matching Attache Case (5")

Matching Attache Case (3")

Matching Accessory Case

5.25" Diskette Case

119

129

139

99

119

109

129

109

89

89

99

109

119

99

99

89

129

99

99

119

109

139

85

75

95

49

compuw case company

5650 Indian Mound Court

Columbus, Ohio 43213

(614) 868-9464

CALL TOLL FREE

800-848-7548 i^^.

offered by Classical Computing.

The price is $29.95.

Classical Computing, Inc.

P.O. Box 12247

Lexington, KY405S2

Joystick For Atari,

Commodore 64,

And VIC-20

Kraft Systems has introduced a

joystick for the Atari 400/800,

Commodore 64, and VIC-20.

The joystick has a spring return

that provides fingertip control.

Cursor positioning is determined

by internal switches, made to

withstand heavy use.

The joystick is an easily held,

plug-in unit. An eight-foot cord

is included. Kraft offers a one-

year limited warranty.

Kraft Systems Company

450 W. California Ave.

Vista, CA 92083

(619)724-7146

Kraft Systems'

joystick for home computers

CALENDAR
May 14, Lesley College, Cam

bridge, MA. The Fifth Annual

Computer Conference for

Educators, sponsored by Lesley

College and the Computer Edu

cation Research Coalition

(CERC). The conference will be

opened by Samuel Gibbon, from

Bank Street College, discussing

"Micros, Whales, Kids, Boats

and TV." The luncheon address,

"Computers in Education, The

Leaderless Revolution," will be

delivered by Dorothy Deringer,

from the National Science Foun

dation. Other activities include

two hands-on workshops in

FORTH and Pascal, and more

than 20 presentations by

teachers, researchers, and soft

ware producers from the Boston

area. For registration forms or

additional information, contact

Susan Friel or Nancy Roberts,

Lesley College, 29 Everett Street,

Cambridge, MA 02238; (617)868-

9600.

May 19-22, Baltimore Conven

tion Center, Baltimore. Mary

land Computer Show & Office

Equipment Exposition. Show

manager: Dee Harris, Computer

Expositions, Inc., P.O. Box 3315,

Annapolis, MD 21403; (301)263-

8044; toll free (800)368-2066 (out

side Maryland). For further in

formation, contact Linda Roth,

1413 K Street, NW, Suite 1200,

Washington, DC 20005; (202)

289-4687.

May 21, University of Ok

lahoma, Norman, OK. The sixth

annual Spring microcomputer

Show & Tell Conference. Several

discussions and an on-the-spot

Look!!
COMPUTERS

ftTADI *tari 80048K S509'
AIAKI tori 810 Disk Drive $429.
VIC 20 $149.

NEC PC-8001A 32K S729.

Northstar Advantage 64K $2669.

Televideo TS802 64K S2589.

MONITORS

Amdek 100 12" B&W $79.

Amdek 300A 12" Amber $159.

Amdek Color 1 $299.

Sanyo 6013 13" Composite $349.

NEC JC1202 DHA 12" RGB $699.

PRINTERS

Okidata Microline 80 $324.

Okidata Microline 84P $969.

SPECIALS!

Adds Viewpoint 3-AC $519.

No Name 5V Floppy, Soft Sectored. SS. SD ....

Box of 25 ... $1.99 Per Disk

Box of 100 - . - $1.79 Per Disk

Casio FX-900 Solar Scientific $26.95

^^M NATIONAL

VM ORDER DESK:

^™ (215) 485-4100

ZEPHYR MICROS
323 S. 43rd St. - Suite C

Philadelphia, PA T9104
To O'der: Please send cashiers or personal check

[allow (wo weeks lo clear); VISA and MASTERCARD

orders add 3%: Shipping and Handling add 3%; Penn

sylvania resident* add 6%: Price* subject to change

without noiice.
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Attache-style cases for carrying and pro
tecting your complete computer set-up. 
Accommodates equipment in a fully oper
ational configuration. Never a need to 
remove equipment from case. Simply 
remove lid, connect power, and operate. 

AP10l Apple II wllh Single Drive S109 
AP102 Apple II with Two Disk 

Drives 119 
AP103 Apple II , 9 Inch Monitor & 

Two Drives 129 
AP104 Apple III, Two Drives & 

Silentype Printer 139 
AP105 13" Monitor with 

Accessories 99 
AP106 AMDEK Color Monitor 119 
RS201 TR5-80 Modell, Expansion 

UnH & Drives 109 
RS204 TR5-80 Model III 129 
AT301 ATARI Computers with 

Peripherals 109 
P402 Centronics 730f737 & 

Radio Shack Printer 89 
P403 Epson MX70/80 or 

Mlcrollne 82A 89 
P404 Epson MX100 Printer 99 
P405 IDS 560 or Prism 

132 Printer 109 
P406 Starwrtter/Printmaster 

F-l0 Printer 119 
P407 Dkldata Mlcrollne 

83A or 84 Printer 99 
P40B Prawnter 2 Printer 99 
P409 ProwrHer (Apple Dot Matrix) 

Printer 89 
IB501 IBM Personal Computer 129 
IB502 IBM Monitor 99 
HP601 HP41 with Accessories 99 
CM703 Commodore Model 64 

with Drives 119 
CM704 Commodore Model 64 

with Dataset 109 
NS010 North Star Advantage 139 
CC80 Matching Attache Case (51 85 
CC90 Matching Attache Case (31 75 
CC91 Matching Accessory Case 95 
CC92 5.25" Diskette Case 49 

compuTer case Company 
5650 Indian Mound Court 

Columbus, Ohio 43213 
(614) 868·9464 

CALL TOLL FREE 
800-848-7548 ~ 
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offered by Classica l Compu ting . 
The price is $29.95. 
Classical COllljJlltilIg, JIlC. 
P. O. Box "12247 
i.exillgto ll , KY 40582 

Joystick For Atari, 
Commodore 64, 
And VIC-20 

Kraft Sys tems has in troduced a 
joys ti ck for the Atari 400/800, 
Commodore 64, and VIC-20. 
The joys tick has a spring return 
tha t prov ides finge rtip con trol. 
Curso r positi oning is de termined 
by in te rnal switches, made to 
withstand heavy use. 

The joystick is an easil y he ld , 
plug-in unit. An eight-foo t cord 
is incl uded . Kraft offers a one
yea r li mited warranty. 
Kraft Sys tel1ls COlllpn llY 
450 W. CII /if0 n/in Ave. 
Vistn , CA 92083 
(6"19)724-7146 

Kroft Sys tellls' 
joystick for /tollle COlllp"ters. 

CALENDAR 
May 14, Lesley College, Cam
bridge, MA. The Fifth Ann ual 
Computer Confe rence for 
Ed ucators, sponsored by Lesley 
College and the Computer Edu
ca tion Research Coalition 
(CERC). The conference will be 
opened by Samuel Gibbon, from 
Bank Street College, d iscussing 
" Micros, Whales, Kids, Boa ts 
and TV." The luncheon address, 
"Computers in Educa tion, The 
Leade rless Revolu tion ," will be 
delivered by Dorothy Deringer, 
from the Na tional Science Foun
da tion . O ther activities include 
two hands-on workshops in 
FO RTH and Pascal, and more 

than 20 presenta tio ns by 
teache rs, resea rchers, and soft
wa re prod ucers from the Bosto n 
area. For registrati o n forill s or 
additi o na l info rm a ti o n , contact 
Susa n Frie l or Na ncy Roberts, 
Les ley College, 29 Eve rett Stree t, 
Ca mbridge, MA 02238; (617)868-
9600. 

May 19-22, Ba ltimore Conven
tion Center, Baltimore . Ma ry
land Compu ter Show & Office 
Equipmen t Ex position. Show 
ma nager: Dee Harris, Compu ter 
Expos itions, Inc., P.O. Box 3315, 
Annapolis, MD 2 1403; (30 1)263-
8044; to ll free (800)368-2066 (out
side Maryland). For further in 
forma tion, contac t Linda Roth , 
1413 K Stree t, NW, Suite "1200, 
Wash ington, DC 20005; (202) 
289-4687. 

May 21, Unive rs ity of Ok
lahoma, Norman, OK . The s ixth 
annual Spring microCompute r 
Show & Tell Conference . Severa l 
d iscussions and an on-the-spot 

Look!! 
~ COMPUTERS 
AT'ARI A",; 800 48K .. . . .. . . . 5509. 
"'IJ Alari 810 Di sk Drive . .... ... $429. 

VIC 20 .... .. ... . ... . .... .. . $149. 
NEe PC·BOO1A 32K. .... . . . . ... . .. 5729. 
Nonh~ l ar Advanlage 64 K . . .. . ....... 52669. 
Televideo T5802 64K . . 52589. 

MONITORS 
Amdek 100 12" B&W . . .... . ........ . . 579. 
Amdek 300A 12~ Amber .. . $159. 
Amdek Co lor 1 . . . . . . . ... $299. 
Sa nyo 601 3 13~ Composite ....... . ... $349. 
NEC )C1202 OHA 12" RGB. . . .. $699. 

PRINTERS 
O kidata Mic ro line 80 ................ $324. 
Okida ta M icro lim! 84P . .. $969. 

SPECI ALS! 
Adds Viewpoint 3-AC . . . . . $519. 
No Name 5 1J.~ Floppy, 50f! Secto red, 55. 50 .. 

Box o f 25 ... $1.99 Pcr Disk 
Box of 100 .. . $1.79 Per Disk 

( asio FX-900 Solar Scientific .. . .... . .. $26.95 
NATIONAL 

ORDER DESK: 

(21 5) 485-4100 

ZEPHYR MICROS 
323 S. 43rd SI. - Su ite C 
Philade lphia, PA 19104 

To Order ; Phe~se send cashiers or perloO nal check 
tallow cwo weeks to clear!: VISA and MA!.T[RCAIW 
orders .dd J%: Shipping and Handlingadd J%; Penn. 
sylvania residents add 6%; Pr ices sub ject to change 
without notice. 



tele soft*Sue*
P.O. BOX 3456, TROY, MICH 48099

Complete line of Computers ... Software

Video Games and Accessories

CALL TODAY!

SOFTWARE FOR

HOME

COMPUTERS

*00—IBK CALL

BOO—*8K S525.00

ACCESSORIES
410 Cassette Recorder ... S89 95

810 OskDnve 499 99

850 Interface Modu* 169 95

825 80 Colimn PnntBi ... 699 95

MOSAIC 32KR*n 11300

Texas

Instruments
Expansion Bon (200.00

RS232 '35.00

Oak Control Card 235.00

Disk Drivfl 300.00

Print* 52S.00

32K Board 300.00

Qcommodore
Commodore "64" 1525.00

Commodore Ve 20 165.00

Duk Drive 340.00

Datasaene 69 00

8K Memory Expandot 49.95

FIS232 Interface . 45 00

Vk 20 Canndge Games . ... 27.95

C-IEEE IntwtaM ',85.00

dbtoe 33.00

BUSINESS MACHINES
CBM8O32 (110000

CBM 8050 Oull Da* 1299.00

CernipeOe
Pac Man

Suo'f Breakoul

Missile Command

Star Racers

Andromeda

DoctorGoodeodesCavern ...

Pathfinder

Match Racers

VISICALC
(For Apple. Atan. Commodore, and IBM)

200.00

27 00

24 00

27 00

24 00

Home Computer

Atl \LJA 820 System I

B9 95

2600 00

64K Compuier 1500 00

HAYES MODEM 1200
575.00

ACCESSORIES
Stick Stand S 6 99

2For 1200

Atari Joy Slick 6 20

W-coJoySiick 2250

Weo Red Ball Joy Slick 24 90

Wico Track Ball Atari Commandor 52.DO

Wko 12'Extension Cord 6.50

Many More Accessories CALL

WE DEAL! WE DELIVER!

CALL US NOW!

CBS Software
(For Alan 400-600)

Krazy Snooiout 125.50'

Krmy KrUlsrs 25.50'

K-StBJ Patrol 25.50"

Krazy Antks 36.00

BoukJers 5 Bombs 36 00
(For Vic 20)

K-Slar Patrol . 36.00

KrazyAntiks 36.00

Crusn Crumble Chomp

Ricochet

Slar Warrior

Rescue ai ft<ge<

Stoolmg Arcade

Pacific Coasi Highway

Clowns and Balloons

Alan Character Gerierator

Diskey

1550

27.00-

23 00

23 00

23 00

23 00

15.50

re

37 00

synapse

Nautilus . 23 00

Slime . 23 00

Dodge Racer 21.001

Protector 23 00

Chicken 23 00

SYDNEY DATA
Evolution 32.50

a
Uliimal 30.50

Ultima II ... 47.50

Frogoer 27.00

Jaw Breaker 23.00

Crossfire 23.00

Broderbund
Panic

Slar Blaier

David s Miomghtmagic

Sieliar Shirtle

$25.00-

20.00-

24 50

27 00

Specials

Gorf(DEk) 26 00'

ESucator Kit 11 S.OO'

Atari 5200 199.00

Protector 20.00-

Attack 18.00"

Blaclqack Casino 18.00'

Eastern Front 20.00"

'While supplies last.

VISA&

ACCEPTED

ORDERING INFORMATION
Check. Money OrMr. MasterCard, Visa and COD. Orders

MASTFRPARD accaP<ed Add S2.00 lor C.O.D. Another orders snipped
' '~' !''' '' u U P.S. Mich^an residents add 4% sales la*. No returns wiinout

authorization.

Hour* 9 ijti. to 7 p.m. dairy, Saturday 9 a.m. to 2 pm.

CALL FREE 1-800-255-2000
IN MICHIGAN 1
IN CANADA

^ DISK-DEX x
'Flip to the right diskette. Oak veneer
with smoked acrylic cover.

DD-5(for605Vj'diskette3) ...S29.95

DD-8 (for 80 8" diskettes) ... S46.95

SYSTEM ORGANIZER

ATO-1 (for Atari SOO/400) i

. W/Turntbl:S99.95 WO/Turntbl:S79.95 -I

CO-1 (for Commodore" VIC-2O & 64) ||
W/Tumtbl: S99.95 WO/Turntbl:S79.95 ll
APO-1 (for Apple II )• |\|
W/Turntbl:S89.95 WO/Turntbl:S69.95 /I
'differs from display , 0

^ PRINTER STAND
Built in paper feeder makes this stand

efficient; oak veneer and smoked

acrylic lid make it attractive. Buy all'

three pieces to complete this classic set. ••

PS-17 17" stand S44.95

PS-24 24" stand S54.95

ORGANIZE YOUR POWER
/ CALL NOW! \

(TOLL FREE) 800-258-7862. (IN CA CALL COLLECT) 714-652-1232,

Dealer Inquiries Invited.
Complete line of computer hardware and software available. Call for our catalog.

mCTPJTER PQUUER intl. \
/ 1779 East Florida •, Hemet, CA 9234;
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i:rJl tele ," .. I't.i .. ". 
P.O. BOX 3456, TROY, MICH 48099 
Complete line of Computers ... Software 
Video Games and Accessories 
CALL TODAY! 

Jk ;-.~ . \ "n~AD" 

ATARI ~~\ . 
HOME ' l:;:-a 

)I~ 
AlARI 

COMPUTERS IIIIIIIl 
.-00- 11!11( .. CALL 
800-48K . .. . ...•. SS2S.00 

ACCESSORIES 
." Cassette Aecorde< S 89.9!t ... [);sJo; o.- ._ ",,, ... Interla.ce Mod!Ae . 169.95 

." 80 Col,,"" Pmte< • 6" " 

"""'""" 321< Awn .. 11300 

Tt'xa~ 
Instrumt'nh 

ExpWIIion So. . . ... .. . ... . S2OO.00 
RS232 ..... . . . ... .. . 135.00 
Disk CorrvoI Card .... . 235.00 
Disk Driw .... .. ... ... .. 300.00 
Plinler . . ... . 525.00 
32K Board . .. 300.00 

[3Icarnrnadare 
Conwncdore "64" . . . .. .. ..... .. .. ... $525.00 
Commodore Vie 20 . . ....... 165.00 
Disk DrIve ....... . ................. ... 340.00 
Datasaelle . . .. . ..... . ........... .. 69.00 
8K Uemory ExpiItIdor . • ........... "9.S!> 
RS232 1nI8ftaaI • . ...•••...••...•..•••• " 5.00 
Vic 20 Catri;Ige G_s ................ 27.95 
c-lEee 1nIert.ce ..••...••.•.• \85.00 
c--. .. ..... ..... .. ... . 33.00 

BUSINESS MACHINES 
caM 8Crl2 .............••........• $ 1100.00 

caM 8050 0uaI 0isI< ... ... ... ... ..... 1299.00 

Pac Min . 
Sup&r BteakOUl 

Stat Raooers 

~ •••• ! 

$34,75 

34.75 
20 .. 
20" 

"" 

Andromeda 27.00 
Doctor Goodeode's Ca .... ern ......... 24.00 
Pathfinder . 
Match Racers 

VISICI\LC 

.. 27.00 
24.00 

(For Apple. Alan. Commodore, and IBM) 
................. .... 200.00 

TIMEX """" Com .. ,. 

XEROX 820 5",_ , 

...... 89.95 

2600.00 

1elt.lirdeo 64K Comp!Jlef 1500 00 

HAYES MODEM 1200 
......................... 575.00 

ACCESSORIES 
StICk Stand , • S 6.99 
2 For . t2.00 
Alan Joy StICk 6.20 
Wico Joy Shck . 22.50 
Wico Red Ball Joy StICk 24.80 
Wico Track Ball Atar~'Commandor 52.00 
Wioo 12' Extension Cord . 6 .50 
Many More Aa:ess:Iries ................ CAll. 

WE DEAL! WE DELIVER! 
CALL US NOW! 

CBS Software 
(FOI' AWi ..00·800) 

Krazy ShooIouI • . . US.SO' 
KtatyKriII_ .. •... . ......••.. 25.50' 
K·Stat Pllrol . . ... .•• .. 25.50· 
Ktazy Antit.s . " ....••. 36.00 
BouIderlI & Bombs .................... 36.00 

(For Vic 20) 
K·StaI Patrol . . ....... . 36.00 
Krazy Anlib ... 36.00 .... .. ~. 

C,uSI\, en,m llle. Chomp U300 
A oe;oc;t'Iet 15.50 

Slat Wilmo/ 27.00-
Rescue al A~ 23.00 

~ 
Shooting Arcade 23.00 
PaCIfic Coast Htghway 23 00 
Clowns and Balloons 23,00 
Alan Character Generator 15.50 

~dvenlUre 
Preppte • . ... 23.00 
Rear Guard ..•• 15.50 
TreaS4JreOuest , 
3D Tic Tac Toe 
Adventure Senes 

......... 23.00 
......... , .. 12.00 

..... 15,50 
War . . ...... 19.50 
Diskey , ..•• ,', .• , ... ,', ....•..... 37.00 

23.00 
23.00 
21.00' 
23.00 

. . . 23.00 
SYDNEY DATA 

Nautilus 
Slime . 
Dodge Racer 
P 'OlectOf 
ChICken 

Evolution . . . . . .. 32.50 

ON.l ..... ... , .... . 
Ulhmal 
UMlI'Ila II 
Frogger . 
Jaw Breaker •. 
Crossfire . 

30.50 
..... 47.50 

2700 
23.00 
2300 

Bwderbund 
CIlopi.nef 
Appie Pa..-.; 

Star Bla.ti!I 
DaV>Cfs Mo'Iogh1maoc 
Sle11ar SnuIIle 

Specials ---

125.00' 
20.00' 

" .. 
"00 

"" 
Gorf (Disk) . . ... ... ...... . 26.00' 

• .... 115.00' EducalOl Kil ...........•.. 

Alari 5200 ............. .. 199.00 "' ....... . .,... . 
Blackjack Casino 
Eastern Front 

20.00· 
la .OO· 
18.00' 
20.00' 

'While supplies last 

ORDERING INFORMATION 
Ched<. Money Order, MasterCard , Visa and C.O.D. Orders 
aecepled. Add 12.00 lor C .O.D ..... 1 olller orders shipped 
U.P.S. Michi;an rel>dents odd ,,% sales I.". No rarurm wilhOul 
aUlhoftl:ation. 

VISA & 
MASTERCARD 
ACCEPTED 

Hourw gam . 10 7 pm. dally. Saturday 9 a.m. 10 2 pm. 

r __ CALL FREE 1-800-255-2000 
. ~ :: ~~~~:" 1·313·524-1030 

Moy1Q83 COMPUTE! 2n 



Heartland

Software

1-800-621-4749

MA YSPECIAL

CRISIS MOUNTAIN $24.95

AATARI

Protector II

Stratos

Sea Dragon

Preppie

Frogger

Choplifter

Bandits

Rosen's Brigade

O'Riley's Mine

Ulysses & Golden Fleece

Ft. Apocalypse

Shamus

Slime

$25.00j

Nautilus

Tubeway

David's Mid. Magic

Serpentine

Story Machine

Face Maker

TRJ-8O l/m

Robot Attack

Andromeda Conquest

Bounceoids

Frogger

Keys of Acheron

THRU MAY ONLY

If you don't see it here — Call!

Indicate type of computer, disk or cassette.

For fast delivery, send Certified Check or

Money Order. Personal checks require two

weeks to process. G.O.D. orders add $1.50.

Master Charge or Visa orders add 3%.

(Include alt embossed information on card)

Add S2.00 shipping and handling.

For.'ign orders — Call.
Prices subject to change.

Make Checks and Money Orders payable to:

HEARTLAND SOFTWARE OISTRI.

P.O. Box 25517

Cleveland, Ohio 44125

Ohio Residents add 6.5% Tax

(216) 641-5055

Order Lines Open 10 a.m.-9:00 p.m. Mon.-Fri.

Noon-6:00p.m.Sat.

Send $1.00 for complete catalog

Apple is a Registered Trademark of Apple Computer, Inc.
Atari is a Registered Trademark of Atari Inc.
TRS-S0 is a Registered Trademark of the Radio Shack

Division of Tandy Corporation.

programming contest with

prizes are planned. Computer

buffs not attending the confer

ence may participate by submit

ting original programs for publi

cation consideration in the Con

ference Proceedings and for a prize

competition. Such programs

should be submitted on the offi

cial forms. For further informa

tion, send an SASE to Show &

Tell, Dr. Richard V. Andree, 601

Elm, Room 423, Norman, OK

73019; (405) 325-3410.

May 24-26, Palo Alto, California.

A three-day course, "Micropro

cessor Background for Manage

ment Personnel." Instructor:

James Arlin Cooper, Sandia Lab

oratories. Fee: $565, including

text and program materials. In

formation/sponsor: Continuing

Education in Engineering, Dept.

532N, University of California

Extension, 2223 Fulton St.,

Berkeley, CA 94720; (415) 642-

4151.

June 9-11, Watertown, CT.

Hands-on workshop, Microcom

puters in Education, sponsored

by Technical Education Research

Centers (TERC). The workshops

are designed for teachers and

administrators at all levels. Top

ics include microcomputers in

math and science instruction,

Logo, Pascal, BASIC, machine

language, and microcomputers

and the education of special

needs students. For information,

contact Ms. Sharon Woodruff,

Director of Training Services,

TERC, 8 Eliot St., Cambridge,

MA 02138; (617) 547-3890.

June 14-16, Washington; July

12-14, Los Angeles. Technology

Opportunity Conference (TOC),

covering the convergence of

optical storage, videodisk, and

computer technology. Spon

sored by the publisher and

editors of Optical Memory News

letter Including Interactive Vid-

eodisks. For further information,

contact Ed Rothchild, TOC, P.O.

Box 14817, San Francisco, CA

94114; (415) 626-1133.

June 18, University of Wisconsin-

Madison. Microcomputers in

Education Conference, spon

sored by the Wisconsin Center

for Education Research, a non-

instructional department of the

School of Education, University
of Wisconsin-Madison. The con

ference will explore issues and

applications of microcomputers

in elementary and secondary

schools. Contact Suzanne L.

Zemke, WCER, Room 7S5A,

1025 West Johnson Street, Madi

son, Wisconsin 53706;

(608) 263-4200.

July 20-22, and July 25-27,

Eugene Hilton and Convention

Center, Eugene, Oregon. Two

summer conferences, sponsored

by the University of Oregon's

College of Education. July 20-22:

Computers - Extension of the

Human Mind II, an expansion of

last summer's conference "com

puters in education" theme,

with a look at specific classroom

applications and current research

in the field. July 25-27: Education

for the Gifted - Patterns for the

Future, emphasizing future di

rections, issues, and potential of

education for the gifted. Fees:

S95 each, or both for $175. For

further information, contact:

Summer Conference- 1983, Col

lege of Education, University of

Oregon, Eugene, Oregon 97403;

(503) 686-3405.

COMPUTE! welcomes notices of up

coming events ami requests that the

sponsors send a short description, their

name and phone number, and an address

to which interested readers may write for

further information. Please send notices

at least three months before the date ofthe

event, to: Calendar, P.O. Box 5406,

Greensboro, NC 27403.

New Product releases are selected from sub

mission* for reasons of timelines*, available

space, and genera! interest to our readers. We

regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited version of material submitted in/ ven

dors and are unable to vouch for its accuracy

at time of publication. {g

~artland 
Software 

1-800-621-4749 

MAYSPECIAL 
CRISIS MOUNTAIN $24.95 

~ATARr 
Protector II 
Stratos 
Sea Dragon 
Preppie 
Frogger 
Choplifter 
Bandits 
Rosen's Brigade 
O'Riley's Mine 

~ 

Ulysses & Golden Fleece 
Ft. Apoca lypse 
Shamus 
Slime 

Nautilus 
Tubeway 
David's Mid. Magic 
Serpentine 
Story Machine 
Face Maker 

TAl-eO' 11111 ~ 
Robot Attack "'7 
Andromeda Conquest 
Bounceoids 
Frogger 
Keys of Acheron 

THRU MAY ONLY 

If you don't see it here - Call! 
Ind ica te type of computer, disk or cassette. 
For fnsl delivery, send Certi fied Check or 
Money Order. Persona l checks require two 
weeks to process. C.O.D. orders a dd $1.50. 
Muster Charge or Visa orders add 3%. 
(i nclude a ll embossed in fo rma tion on rnrd) 
Add S2.00 shippi ng and handling. 
For 11gn orders - Call. 
Pri~ lIubjecllo change. 

Make Checks and Money Orders payable to: 
HEARTLAND SOFTWARE D1STRI. 
P .O. Box 25517 
Cle ve land, Ohio 44125 
Ohio Residen ts add 6.5% Tax 
(216) 641·5055 
Order Lines Open 10 a.m.-9:00 p.m. Mon.-Fri. 

Noon-6:00 p.m. Sat. 

Send $1.00 for complete catalog 

Apple i , '" Rrvilterrd Tradema rk of App~ e Computer, lnc. 
Alarl i , it Relitteral Trndemllrk. or Alan Int:. 
TRSSO i, Il Regi ltffed Trademnrk. of the: RBdio Shac k. 
[)ivi.ion ofTllndy Corporation. 

programming contest with 
prizes are planned . Computer 
buffs not a ttending the confe r· 
ence may pa rticipa te by submi t
ting original p rograms fo r publi
cation considera tion in the Call' 
ferellce Proceedillgs and fo r a prize 
competition. Such p rograms 
should be submi tted on the offi· 
cial forms. For further in for ma
ti on, send an SASE to Show & 
Te ll , Dr. Richard V. And ree, 601 
Elm, Room 423, Norman, O K 
73019; (405) 325·3410. 

May 24·26, Palo Alto , California. 
A three·day course, "M icropro
cessor Background fo r Ma nage· 
ment Personnel. " Ins tructor: 
James Arlin Cooper, Sa ndia Lab· 
oratories. Fee: $565, incl ud ing 
tex t and program materials. In
formation/sponsor: Con tinuing 
Educa tion in Engineering, De pt. 
532N, Uni versity of California 
Ex tension, 2223 Fulto n St. , 
Be rkeley, CA 94720; (415) 642· 
4151. 

June 9·11, Watertown, CT. 
Hands-on workshop, Microcom
puters in Educa tion, sponsored 
by Technica l Educa tion Resea rch 
Cente rs (TERC) . The wo rkshops 
are designed for teachers and 
administrato rs at all levels. Top
ics include microcompute rs in 
math and science instruction, 
Logo, Pasca l, BASIC, machine 
language, and microcomputers 
and the educa tion of specia l 
needs students. For informati on, 
contact Ms. Sharon Woodruff, 
Director of Training Services, 
TERe, 8 Eliot St ., Cambridge, 
MA 02138; (617) 547·3890. 

June 14·16, Washington; July 
12·14, Los Angeles . Technology 
Opportunity Confe rence (TOC), 
covering the convergence of 
optica l storage, videod isk, and 
computer technology. Spon
so red by the publisher and 
editors of Opt ical Melllory News
letter IlIeI IIdi Ilg illiernct ive Vid· 
eodisks. For furthe r in fo rmation, 
contact Ed Ro thchild , TOe, P.O. 
Box 14817, San Francisco, CA 
94114; (415) 626-1133. 

June 18, University of Wisconsin· 
Mad ison . Microcomputers in 
Ed uca ti on Confere nce, spon
sored by the Wisconsin Center 
fo r Education Research, a no n· 
instructiona l department of the 
School of Education, Un ivers ity 
of Wiscons in-Madison. The con
fe rence wi ll explore issues and 
applications of microcompute rs 
in elementa ry and seconda ry 
schools. Contac t Suza nne L. 
Zemke, WCER, Room 785A, 
1025 West Johnson Street, Madi
son, Wiscons in 53706; 
(608) 263-4200. 

Ju ly 20-22, and Jul y 25·27, 
Eugene Hilton and Convention 
Center, Eugene, Oregon. Two 
summer confe rences, sponsored 
by the Uni versity of Oregon's 
College of Ed uca ti on. July 20-22: 
Computers - Extens ion of the 
Human Mind II , an expansion o f 
last summer's conference "com
pute rs in ed uca ti on" theme, 
with a look at specific class room 
app li ca ti ons and current resea rch 
in the field . July 25·27: Educa tion 
fo r the Gifted - Pa tte rns fo r the 
Future, emphas izing fu ture di · 
recti ons, issues, and potentia l of 
educatio n for the gifted . Fees: 
$95 each, or both for $175. For 
furthe r in fo rmation, contact: 
Summer Confe rence - 1983, Col· 
lege of Ed ucation, Uni versity o f 
O regon, Eugene, Oregon 97403; 
(503) 686·3405. 

COMPUTE! welcollles 1I0lices of "1'
co", ill8 evell l s alld requesls thaI lit!! 
spollsors selld a sltort descriptio /I , their 
Ilame alld plIO lie /II//1/uer , alld all address 
10 which illterested readers may write for 
ft/rther il,!ol'llla!ioll. Please SClldllotices 
nllensl lhree IIIolllhs uefore Ihe dnle of Ihe 
eVel/ I, 10: Calel/dar, P.O. Box 5406, 
Greel/suoro , NC 27403. 

New Prodllct rele(lscs arc selected fro m slIb
lI/i5S101ls fo r rL'!IsOIIS of ti",e/iuess, auailable 
space, and gelleral illterest tO Ollr readers. Wt' 
regret that we are /lIwble to select a/l Herv 
product sub", issiolls for publicatioll . Renders 
should be aware tlml we present here some 
edited versioll of material submit ted by V('ll

dors allli are Il l/able to VOllell for its aCCllmcy 
at timeofpublicalio/!. © 



APPLE II®

ARTSCI

Magic Window II (d)

BEAGLE BROTHERS

Pronto DOS (d)

Apple Mechanic el)

Typefaces |d)

CONTINENTAL

Home Accountant (d> ...

Tax Advantage (d)

1st Class Mail (d)

DATASOFT

LIST

PRICE

. 149.95

...29.95

...29.50

... 20.00

... 74.95

...59.95

... 74.95

Zaxxon (d) 39.95

KENSINGTON MICROWARE

System Saver

PENGUIN

...89-95

Complete Graphics System II id)

(paddle version)

Special Effects (0)

Graphics Magician (d)...

SENSIBLE SOFTWARE

Super Disk Copy III (d)...

Sensible Speller (d)

Multi Disk Catalog III (d).

SIR-TECH

Wizardry (d)

Knight of Diamonds (d)...

Legacy of Llyglamyn (d) ..

...69 95

...39.95

...59.95

... 30.00

. 125.00

... 25.00

...49.95

...34.95

...39.95

AND MUCH MORE

OUR

PRICE

103.50

19.50

19.50

13.25

49.50

39.50

49.50

26 50

66.00

46.25

26.50

39.50

19.75

82.50

16.50

33.00

23.00

26.50

SGEUELT
COMPUTER SOFTWA

SPECIALS?

NO, THESE ARE OL

EVERYDAY LOW PRI

D - Disk C = Cass H = Can

Prices Subjeci to Change

Send for Free Catalog

RE

IR

~ES

PHONE ORDERS:

1-800-637-3095

IL, AK, & HI Call:

1-217-367-5774

HRS.: 9-6 M0N.-SAT.

MAIL ORDERS TO:

SECTOR ONE

1001 BRIGHTON

URBANA, IL 61801

Add 52 00 fat postage and handling

continental United Stales Add S4 00 lor

Mexico. $6.00 for Alaska or Hawaii, and

other international orders • Mastetcarc

orders add 4%service charge (include card

date) • Personal checks and MO also .

Illinois residents add 5% sales tan • Plea

computer type • MOST ORDERS SHIPPE
24 HRS • All orders musi be in U.S. fund

Apple is a registered trademark ol Apple

viihin the

Canada or

510 00 for
and Visa

ttandexp

ccepted •

se specify

D WITHIN

Computer Inc.

Alan is a registered trademark of Atari. Inc.

ATARI®

ADVENTURE INT'L

War (d)

Diskey(d)

Bug Off (d/c)

Stratos{d/c)

ATARI

Qix (R)

Dig Dug (R)

ET Phone Home(R)

AVALON HILL

Empire of the Overmind

(d/c)

Voyager (d/c)

GFS Sorceress (d/c) —

BIG FIVE

Miner 2049er(R)

CONTINENTAL

Home Accountant (d) ...

Tax Advantage (d)

DATASOFT

Micro Painter (d)

Graphic Master (d)

Graphic Generator (d)...

Zaxxon (d/c)

SYNAPSE

Flame Lords (d/c)

Drelbs (d/c)

Necromancer (d/c)

Shadow World (d/c) ....

LIST

PRICE

...24.95

...49.95

...29.95

... 34.95

...44.95

...44.95

...49.95

...35 00

...25.00

...35,00

...49.95

... 74.95

. ..59.95

... 34.95

... 39.95

... 24.95

.. .39.95

... 34.95

34.95

...34.95

...34.95

AND MUCH MORE

OUR

PRICE

16.50

33.00

19.75

23.00

32.00

32.00

35.75

23.25

16.50

23.25

33.00

49.50

39.50

23.00

26.50

16.50

26.50

23.00

23.00

23.00

23.00

RCE

COMPARE:

INVITES YOU TO

SAVE UP TO 40%

Ei OUR PRICES

1 OUR SERVICE

RALSTON-CLEARWATERS ELECTRONICS

536 N.E. "E" Street • Grants Pass, Or. 97526

ALL BRAND NAMES ARE REGISTERED TRADE MARKS

FOR PRODUCT INFORMATION CALL (503)4794711

ORDER TOLL-FREE

800-547-2492
IN OREGON CALL (503)479-4711

i uii i liiiLiuu i nai i

THEN:
SPECIAL! 64K COMPUTER WITH PRINTER - S1929 CALL FOR DETAILS!!

NEW PRODUCTS: 1. Commander 2400... Top quality detachable standard keyboard & keypad for your Atari 400 or 800 ■ Hrom

S109 to S199. 2. Run TRS-80 drives on your Apple without modification. New TRS-APPLE Interface.
3. VisicalC' Keypad for your Apple" Available soon!!!

COMMODORE 64 - $459 DRIVE - S359

LOOK ATTHIS !!! WOW, NEW AND EVEN LOWER PRICES
PLUS .... TAKE 3% OFF THESE PfilCES FOR PREPAYMENT!

ATARIA
EPSON with

GRAFTRAX -

400 II6KI SOPttf S229

800 |48K> S&7ST S498

MX 80 .5645- S439

MX ■ SOFT .SJ-+5" S539

MX 100 .S99S- S689

Piism 80 w/co!oi >!^95' S1329

Prism 132w/colof .&W95" SI 549

FOURTH DRIVES 1 V. warranty S279

Controller ■ w/Apple 3.3 DOS S89

ID S

Mule IC £ 29
Ske . l«i S 36

Umtfiul Modulnor ^ ^g

MISCELLANEOUS CARDS
CCS

MlinP'l

AIAIII H A R 0WA X E

810 O.,l [>

850 lniir<i

S30Modtn

H20 40COI

822 8G Col
825 SO Col

C>1 30G.it

CX 40 Joyi
CX 40 4 Jo

,n P.m..* Cjbl.

'■i ft Audio CMila

.cl RAF Sl»l. Jo HI.

oIUUK B.mCj.d
V.—, SO Column Car

PEHCOM

i Sinjl. Diniti

I DoubJf Dan 11 TV

17I10A
dm 7110 D
nw 1710

A2 3 2 3 3 & Sill

SJ09
S339

S459

S319
S499
S109

Z 80 C.r

A,D Con

S It

I 99
O99

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

mi n

ALSSmBt

BO COLUMN COPDE

S 99
i !3
S139

5

U49
SI39

S259

S129

1109

S269

SI39

S569

S179

S 19
S3O3

$179

S1S9

SI95

S269

S209

S5J9

SIW
»4»

SS39

ilttR MICHONICS

LTI FUNCTION CAHQS

NO SALES TAX

IN OREGON!

MISCELLANEOUS
BMC 17

JCS12.

S 45

S269

LIKE OUR PRICES? SEND FOR OUR CATALOG!

CALL FOR COMPLETE LINE OF SOFTWARE

AMBIB SCHEE

NEW PROOUCTS: 1. Commander 2400 ... Top 
$1 09 to 5199. 2. Run TRS·80 drives on 

3. V isica l c ~ fo r 

COMMODORE 64 - $459 

ARI " • 400116K ) $OP€1'I S229 
..II\, EOD (48KI ~ S498 

EPSON w ith 
GRAFTRAX + 

M X 80 ~ 5439 
MX . 80FT ~ 55 39 
MX 100 ~ $689 

1.0 .5 . P I I~m SOw/color ~ $1329 
Plism 132 w/colof ..$.l-995" 51549 

FOURTH DR IVES 1 yr . warran l Y 5279 
Controller · w/ Apple 3.3 DOS S89 

536 N.E. " E" Street. Grants Pass, Or. 9 752 6 
All BRAND NAMES ARE REGISTERED TRADE MA RKS 

FOR PRODUCT INFORMATION CAll (503)419-4711 

TH EN · ORDER TOLL· FREE 
• 800-547-2492 

IN OREGON CALL 

I standard key board & keypad fo r your Atari 400 or 800 . hom 
Apple withou t modi fi ca tion. New TRS·APPLE Interface. 
Available soon! !! 

DRIVE - $359 
sv" .... $0 ... 

K •• ~"'BT l ~'.v 

'odd'''. 
M ... TG 

Sop-.·' ''' 
u,., ...... ,M<><I"'" ... 

MONITO RS 
CII~UtSC"E[NS 

8MC 12 .... n l .... '.,1 , ... . 
JCS U .... . 
!Ooft~ 11 ' ... . 

8l"'C~ '" WHIT t 
s...vo 9 ..... 
$onvo 11 .. " . 

...... 8EII KAHN 

... 
M 

.~ 

.~ ". 

... 
$119 .n 

A ....... Co",", 
Sonvo 13 'n<~ 

.... ,,130 .-
C .............. Mc'_""_ s...., __ 

MODEMS 

120C1 ~ s.n.,m"" .... 
BllCQM' -- NOV."OH 

....... eo. II 
". 'OCo. 
~ . .,. 
2'2 "'PIoC., 
UOS212A 

M>uo P" .... 

PRINU RS 

••• 
., ..... 80 .. /_'Cok>. 
w.o. Colo.,11 
p" .... 132 

w u. 
.~ .......... 
91 .... Il0l 
u .... , ... 

0 '"0''''''' 

S '''''' "" CIION 'CS 
tr-.... ' 0 sc ... u 
tr-.... ' $ SC ... U 

6R O"'UI 
l.tt .. 0 .... ". s.- ... 
l .tt •• 0~ .. ",,' ... 1I" 

SMITH COIION'" 
l." .. O ... , ... 

'NU"~"'ClS .,., '" C,,,,. 
A"",.D~ .. pI,,~ c;.""" .. . 
... ,,'O!. , ... 1 6~ 
"1""08." .. U~ 



HARMONY VIDEO

& ELECTRONICS
2357 Coney Island Ave.

Brooklyn. New York 11223

212-627-6989

Hours: Sun 10-4

Mon -Thurs 9-6

Fridays 9 - 2

COMPUTERS
To Order Call Toll Free

800-22! -8927

COMMODORE

VIC 20 . 139 95

COMMODORE 64 369 95

VIC C2N DATASETTE 64 95

1540 DISC DRIVE (VIC 20) 279 95

1541 DISC DRIVE (64) 299 95

152SP PRINTER 289 95

COMMODORE MONITOR 269 95

VIC TELEPHONE MODEM 89 95

RS 232 TERMINAL INTERFACE 42 95

IEEE-4BB INTERFACE B6 95

VIC 8K MEMORY PAC 36 95

VIC 16K MEMORY PAC 79 95

MOTHER BOARD 89 95

VIC 3K SUPER EXPANDER 52 95

VIC PROGRAMMERS AIO 42 95

VIC MON 43 95

ATARI

ATARUO0WI6K 189 95

ATARI 800 W48K 489 95

ATARI 410 RECORDER 59 95

ATARI 810 DISC DRIVE 399 95

ATARI 830 ACOUSTIC TEL MODEM 139 95

ATARI 850 INTERFACE 129 95

ATARI 822 THERMOL PRINTER 269 95

ATARI 16K MEMORY EXPANDER 59 95

PRINTERS

OKIDATA82A 229 95

CENTRONICS 1 589 95

EPSON MX80FT 429 95

NEC 6023A 439 95

INTERFACE MODULE

SERIAL INTERFACE 139 95

PARALLEL INTERFACE 149 95

RS232 CABLE 36 95

VIDEO AUDIO CABLE 26 95

MONITORS

AMDEK COLOR 1 .. 319 95

ZENITH 9" 99 95

BMC 13" COLOR 279 95

PANASONIC 16" COLOR 329 95

HAYES SMARTMODEM 199 95

DISC DRIVE FOR ATARI 689 95

DISC DRIVE FOR COMMODORE 64 699 95

WE CARRY ALL BRANDS OF PERSONAL

COMPUTERS AT FRIENDLY PRICES WE

"STOCK ALL MAJOR BRANDS OF VCR, VHS.

BETA HOME VIDEO EQUIPMENT VIDEO TAPE-

VHS & BETA: SONY T V AT THE GUARANTEED

LOWEST PRICES IN U S A

LOWEST PRICES IN COUNTRY

TO ORDER SIMPLY DIAL TOLL FREE 800-221-

8927 OR (2121 627-6989 WITH YOUR MASTER

CARD OR VISA OR SEND CERTIFIED CHECK

OR MONEY ORDER TO HARMONY VIDEO &

ELECTRONICS 2357 CONEY ISLAND AVENUE

BROOKLYN. NY 11223. ADO APPROXIMATE

SHIPPING & HANDLING CUSTOMER SERVICE

(212) 627-8960 ALL PRICES & AVAILABILITY

SUBJECT TO CHANGE WITHOUT NOTICE ALL

ORDERS SHIPPED OUT OF STATE WITH NO

SALES TAX

SSS SAVE TIME & MONEY $$$
•••*••••••••••

HANNA ENTERPRISES

1303 COLUMBIA, SUITE 207

RICHARDSON TEXAS 75081

••••••••••••••

TO ORDER CALL

(214) 231-2645

Master Card & Visa

add 3% surcharge for

credit cards

F.O.B. Dallas, Texas

COMMODORE

COMPUTERS
COMPUTERS

COMPUTERS

COMMODORE

NEW

B-500(128)

P-500(128}

8032

64

$795.00

$795.00

$1,004.64

$389.35

DRIVES
DRIVES

DRIVES

COMMODORE

MONITORS COLOR & SOUND

NEW $239.00

8250 2mg. $1,292.40

8050 1mg. $932.50

1541 170k $356.40

1530 DATASETTE $63.00

PRINTERS
PRINTERS

PRINTERS

8300

8023

1526

$1,436.40

$572.40

$317.97

CENTURY MICRO PRODUCTS '

*** SUPER DISCOUNTS

APPLE

ASHTON-TATE
dBase II (IBM or CP/M)

BRODERBUNO
Cnopl liter

Serpentine
Arcade Machine

CONTINENTAL

The Home Accountant

1st Class Mail/Form Letter

EDU-WARE

Compu-Head
Spelling Bee w/Read Prim

lutnrriMIvinjUUIYl

Zork 1

Zork II

Zork III

MICROSOFT

Mulliplan

MUSE

Castle WoUenstem

ON-LINE
ScreenWriler II
Frogger

General Manager

Ultima li

SORCIM

SuperCalc

SOFTWARE PUBLISHING CORP

PFS File

PFS Report

PFS Grapn

PFS File/Reporl/Grapn

SPINNAKER
Snooper Troops 1

Snooper Troops 2
Story Macnine

Face Maker

STONEWARE

D a Master

VISICORP
VisiCalc

VisiTrend/Plol

VisiFiie

APPLEHARDWARE
Kialt Joystick

T G JOyslick

T G Game Paddles

Kensmgion System Saver Fan

Veroatim Diskettes/10

Hayes Micfomodem li
Hayes Micromodem 11

w/Tetm prog

Amaek Coiot i Monitor

Amaek Color il Monitor
ATARI

APX

Family Casn Flow
Video Math Fiasri Caras

ATARI tNC

Centipede

Defender

E T Phone Home

Gaianan

Home Filing Manager

My First Alpnaoe!

PILOT |Home Package)

BRODERBUND

Chop! liter

Serpentine

DATASOFT

Canyon Climner

Spell Wizarfl

EOU-WARE
Compu-Reao

CompuMalh/Fractions

Compu-Math' Decimals

WFOCOM

Deaoiine

Zork 1

Zork II

Zork Ml

ON-LINE

Froggei

Ultima ii

ROKLAN

Gofi

SPINNAKER

Snooper Troops i

Snooper Troops 2
Story Machine

Face Maker

WICO
Joystick

TrackDaH

*■**

RETAIL OUR 1

700 00

34 95
34 95

54 95

74 95

99 95

29 95

39 95

39 95
39 95

39 95

275 00

29 95

129 95

34 95

229 95
59 95

295 00

!25 00

95 OD

125 00
345 00

44 95

44 95
34 95

34 95

229 00

250.00

300 00

250 00

64.95
59 95

39 95

89 95

49 00

379.00

409 00
499 00

889 OD

22 95

IS 95

44.95
44 95

49 95
44 95

49 95
34 95

79 95

34 95

34 95

29 95
79 97

29 95
39 95

39 95

49 95

39 95

39 96

39 95

34 95
59 95

39 95

44 95

44.95

34 95

34 95

29 95
69 95

Many more products available tor

APPLE IBM CP/M ATARI

Write or call lor

TO ORDER CALL

'.".' : -: ■

ree catalog

1-714-951
8 DO A M -8 00 P M PST

Monday-Saturday

449 00

25 00

25 00

40 00

51 00

69.00

22.00

30 00

29.00

29.00

29 00

189 00

23 00

85 00

24 00

161 00
42 00

180 00

88.00
65 00

88 00

235 00

32 00
32 00

25 00

25 00

155 00

175 00

210 00

175 00

49 00

45 00

30 00
69 00

30 00

265 00

299 00

339 00
749 00

17 75

12 50

32 00

32 00

38 00
32 00

36 00
26 00

59 00

25 00
25 00

22 00

59 00

22 00
30 00

30 00

34 00

27 00

27 00

27 00

23 DO

39 00

29 00

32 00

32 00

25 00

25 00

21 00

52 00

TRS-80

5596

O'ders credited tor can Prices suDieci to change

Visa/Mastercard add 3%

Personal checks allow 2 weeks to cleat

CA residents add 6% sales tax

Shipping ann handing <idd $3 00 (hardware extra)
CENTURY MICflO PRODUCTS

P 0 BO* 2520

Mission Vie|O. Ca 92690
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HARMONY VIDEO 
& ELECTRONICS 

2357 Coney Island Ave 
Brooklyn. New York 11223 

2 12-627 -6989 

Hours Sun 10 - 4 
Mon ·Thurs 9·6 

Fndays9·2 

COMPUTERS 
To Order Call Toll Free 

800-221 -8927 

COMMODORE 

Vle2D 
COMMODORE 64 
VIC C2N DATASETTE 
1540 DISC DRIVE (VIC 20) 
1541 DISC DRIVE (64) 
1525P PAINTER 
COMMODORE MONITOR 
VIC TELEPHONE MODEM 
AS 232 TERMINAL INTERFACE 
IEEE·488 INTERFACE 
VIC 8K MEMORY PAC 
VIC 16K MEMORY PAC 
MOTHER BOARD 
VIC 3K SUPER EXPANDER 
VIC PROGRAMMERS AID 
VIC MON 

AlAR ] 
ATARI400WI6K 
ATARI 800 W48K 
ATARI410 RECORDER 
ATAR] 81 0 OISC DRIVE 
AlAR! 830 ACOUSTIC TEL MODEM 
ATARI850 INTERFACE 
ATAR] 82~ TH ERMOL PRINTER 
AlARI 16K MEMORY EXPANDER 

PRINTERS 

OKIDATA82A 
CENTRONICS 1 
EPSON MX80FT 
NEG 8023A 

INTERFACE MODULE 

SERIA L INTERFACE 
PARALLEL INTERFACE 
AS232 CABLE 
VIDEO AUDIO CABLE 

MONITORS 
AMDEK COLOR I 
ZENITH 9" 
BMC 13·· COLOA 
PANASONIC 16'· COLOA 

HAYES SMARTMODEM 

DISC DRIVE FOR ATARI 
DISC DRIVE FOR COMMODORE 64 

13995 
36995 

64 ., 
27995 
29995 
28995 
26995 

89.95 
4295 
8695 
3695 
7995 
8995 
5295 
4295 
4395 

18995 
48995 

5995 
39995 
13995 
12995 
26995 

5995 

22995 
58995 
42995 
43995 

13995 
14995 
3695 
2695 

31995 
9995 

27995 
32995 

19995 

68995 
699 95 

WE CARRY ALL BRANDS OF PERSONAL 
COMPUTERS AT FRIENDLY PRICES WE 
·'STOCK" ALL MAJOR BRANDS OF VCR. VHS, 
BETA HOME VIDEO TAPE

THE GUARANTEED 

LOWEST PRICES IN COUNTRY 

TO ORDER SIMPLY DIAL TOll FREE 800·22 1· 
8927 OR (212 ) 627·6989 WITH YOUR MASTER 
CARD OR VISA. OR SEND CERTIFIED CHECK 
OR MONEY ORDER TO HARMONY VIDEO 8. 
ELECTRONICS. 2357 CONEY ISLAND AVENUE. 
BROOKLYN. N Y 11223 ADD APPROXIMATE 
SHIPPING 8. HANDLING CUSTOMER SERVICE 
(2 12) 627-8960 ALL PRICES 8. AVAILABILITY 
SUBJECT" TO CHANGE WITHOUT NOTICE ALL 
ORDERS SHIPPED OUT OF STATE WITH NO 
SALES TAX 

280 COMPUTE! May lQ83 

S$$ SAVE TIME & MONEY S$$ 
************** 
HANNA ENTERPRISES 
1303 COLUMBIA. SUITE 207 
RICHARDSON TEXAS 75081 

************** 
TO ORDER CALL 

(214) 231-2645 
Master Card & Visa 

add 3% surcharge for 
credit cards 

F_O_B_ Dallas. Texas 

****",\***i~**~****~~~ 
COMMODORE 

COMPUTERS 
COMPUTERS 

COMPUTERS 

COMMODORE 

B-5oo (128) 
P-5OO (128) 
8032 
64 

DRIVES 

NEW 

DRIVES 

$795.00 
$795.00 

$1,004.64 
$389.35 

DRIVES 

COMMODORE 

MONITORS COLOR & SOUND 
NEW $239_00 

8250 
8050 
1541 
1530 

2mg. 
1mg_ 
170k 

DATASETTE 

$1,292.40 
$932.50 
$356.40 

$63.00 

PRINTERS 

8300 
8023 
1526 

PRINTERS 
PRINTERS 

$1,436.40 
$572.40 
$317.97 

CENTURY MICRO PRODUCTS 

*** SUPER DISCOUNTS *** 
APPLE 

RET AIL OUR PRICE 
ASHTON - TATE 

oease II (18M or CP/ M) 700 00 44900 
8ROOER8UNO 

Chopllller 34 9~ 2>00 
Serpe:nllne 34 9~ 2>00 
Arcade Machll'e ~4 9~ ' 000 

CONTINENTAL 
Tf\!! Home Accounlanl 74 9~ 5100 
l si Class Mall/Form Lener 99 9~ 6900 

EOU·WARE 
Compu·Reao 29 9~ 2200 
Spelling IIH w/ Reao 

INFOCOM 
•• m 39 9~ 3000 

lork I 39 9~ 2900 
lork II 3995 29.00 
lork III 39 9~ 2900 

MICROSOFT 
Multiplan 27~ 00 18900 

MUSE 
Caslle WoIlenSIeln 2995 1300 

ON·LlNE 
ScreenWfller II 129 9~ 8500 
Flogger 34 9~ " 00 Genelal Managel 22995 16100 
Ulllma n ~9 9~ " 00 SORCIM 
Supercalc 29500 'SO 00 

SOFTWARE PUBLISHING CORP 
PFS FIle 1 2~ 00 8800 
PFS Reporl 9500 65 00 
PFS Graph 12~ 00 8800 
PFS Flle / ReportlGraph 34500 23~ 00 

SPINrlAKER 
Snooper Tloops 1 44 95 3100 
Snoo~t Troops 2 44 95 3100 
S10ry Machme 3q5 "00 
Face Maker 3 ~ 9~ "00 

STONEWARE 
08 Mamr 22900 moo 

VISICQRP 
VlslCalc 

'" 00 
1 7 ~ 00 

Vls lTlend/PIOi 30000 21000 
VIslFtie 25000 11500 

APPLEHARDWARE 
Krall JnyStlC~ 64 95 49 00 
T G JoysliCk ~9 95 ., 00 
T G Game Pa aal e~ 39 9~ 3000 
Kenslnglon SySlem Saver Fan 8995 6900 
VerDailm DISkel1eS/ lO ., 00 3000 
Hayes MlCromooem 11 379 00 26~ 00 
Hayes MlCromooem II 

29900 wlTefm Pfog '09 00 
Amoek COlor I MoMor 49900 33900 
Amdek COIOI II MOMO! B8900 74900 

AlARI 

'" Family Casn FlOw 22 9~ 17 7~ 
VIOeo Malh flaSh Caras I~ 9~ >1" 

AIARt INC 
CenilPeoe 44 9~ 3100 
Oelenaer 44 95 3100 
E T Phone Home 49 9~ 3800 
Galaltan 4495 3100 
Home Filing Manager 49 9~ 3600 
My Fllst Alphaoel 34 9~ 2600 
PILOT IHome Packagel 7995 5900 

SROOERSUND 
ChoplIlI!r 3~ 95 2>00 
Serpenl,ne 34 9~ 2>00 

DATASOFT 
canyon CIIIllDeI 29 9~ 1100 
Soell \'lla rO 7991 5900 

EDU·WARE 
Compu·Reaa 29 9~ 1100 
Compu·Malh/f r .c\lOns 39 9~ 3000 
Compu·Malnl Oe1:lmal~ 39 9~ 3000 

trlFOCOM 
DuOllne 49 9~ 34 00 
Zork I 39 9~ 1700 
lork II 39 9~ 1700 
Zork III 39 9~ 1700 

ON·lINE 
froggel 34 9~ 1300 
Uillma U ~9 95 3900 

ROKLAN 

"'" 39 9~ 1900 
SPINNAKER 

SnOOPer Troops I 4~ 9~ 3100 
Snooper Troops 2 44 95 3100 
SIOIy MaChine 34 9S 2>00 
Face Ma~ er 34 9~ "00 

W1CO 
JOYSlIC" 29 9~ 1>00 
TlaCkball 69 9~ 5100 

Many more proouC1S ~vallaDI! 101 
APPLE IBM CP/ M AIARI COMMODORE & IRS·80 

Wille or tall tor lite catalog 

TO ORDER CALL 1-714-951-5596 
SOO AM - 800P M PSI 

Monoay·SalufOay 
Oloers cre(WeIl lor call PllCes SuDII!CI to ChanQe 

Visa/ MaSTercard add 3% 
Pelsonal checks allow 2 weeks 10 clear . 

CA lesidents add 60/. sales Tax. 
Shlppm9 ana nanohng doa S3 00 IlIarllwale edfa) 

CENTURY MICRO PROOUCTS 
PO Bo_ 2~20 

MISSion VIe:tO. ca 92690 



CAPUTE!
Modificotions Or Corrections To Previous Artie

Atari Boggier

In the Atari version of this game (Program 2, p.

84) from the March 1983 issue, in line 870 the "OK"

is missing from the third POKE statement.

Direct Atari Disk Access

Two changes are required to Program 3 from this

article, which appeared on page 154 of the March

1983 issue. The " {CLEAR" within brackets in

lines 30 and 40 should be removed. The {11 M}

means type CTRL-M eleven times. The {4 DEL-

LINE} means type ESCape-SHIFT-DELETE four
times.

Atari Menu Printer

If a file name takes the maximum eight characters

plus a three character extension, this program

from the March 1983 issue (p. 165) will produce

an ERROR 5 at line 780. To correct this, DIMension

S$ to 14 instead of 13 in line 130.

Atari Lister

In addition to the changes to this program (January

1983 issue, p. 191) given in last month's CAPUTE!,

it is also necessary to change the :FOR X = 0 TO T:

in line 32710 to :FOR X = 1 TO T:

To avoid an ERROR 9 message, change line

32700 to

32700 T = 0:TRAP32705:DIMA$(5)

and add TRAP 40000: to the beginning of line

32705.

Apple Disk Space Messages

In certain circumstances, it is possible that this

program from the January 1983 issue (p. 56) can

cause DOS to wipe out the catalog for a disk.

Donald Box suggests adding the following two

lines to eliminate this danger:

35 L = PEEK(72): H = PEEK(73)

120 POKE 7 2,L: POKE 7 3,H: NEW

VIC Micromon

The following corrections to the Micromon code

published in the November 1982 issue (p. 172)

will solve the problems with disk access. (The

changes are given in hexadecimal.)

LOCATION OLD DATA CORRECT DATA

4002

3n 4013
4014

4319

431A

ry 431B

12

19

43

20

F9

FD

15

F9

FD

00

00

00

COMMODORE

CBM 64 $425.00

VIC-20 S149.95

1525 Printer S319.95

1541 Disk Drive $325.95

VIC Modem S90.00

1520 Color Printer/Plotter . .$179.95

Color Monitor $269.95

CARDCO

Card Board S27.95

Cardette $27.95

Cardwritter $27.95

Card ? $59.95

DA TA 20

16K RAM Expansion $74.95

Video Pakw/16K RAM. . . .$215.95

Printer Interface $55.95

MIDWEST MICRO

Terminal 40 $26.95

Un-word Processor 2 $16.95

Printer Interface $49.95

SCIENTIFIC MICRO TRONICS

6 slot expansion motherboard

Buffered w/power supply . . . .$89.95

Color monitor cable $19.95

INDEPENDENT FOR ATARI

BIT-3

Full view 80 $299.95

32K RAM expansion $149.95

MICRO CONNECTION

Direct connect modem w/tp-850 not

needed S199.95

Auto dial auto answer opt. . . . $65.00

MICROTEK

16K RAM expansion $79.95

32K RAM expansion $108.00

Centronics printer cable $29.00

Serial cable $29.00

MOSAIC

32K RAM expansion $130.00

Expander $98.00

Adapter $70.00

MPC

16K RAM expansion S84.95

32K RAM expansion S141.95

SYMTEC

Light pen $115.95

U

May1983 COMPUTE! ?81

CAPUTE! 
1983 issue, p. 191) given in last month 's CAPUTE', 
it is a lso necessa ry to change the :FOR X = 0 TO T: 
in line 32710 to :FOR X = 1 TO T: 

ModlficotlOns Or Correclions To PrevIous Articles 

Atari Boggier 
In the Atari vers ion of this game (Progra m 2, p. 
84) from the March 1983 issue, in line 870 the "OK" 
is missing from the third POKE statement. 

Direct Atari Disk Access 
Two changes are required to Program 3 from this 
article, which appeared on page 154 of the March 
1983 issue. The" (CLEAR" wi thin brackets in 
lines 30 and 40 should be removed . The (11 M) 
means type CTRL-M eleven times. The (4 DEL
LINE) means type ESCape-SHIFT-DELETE four 
times . 

Ata ri Menu Printer 
If a file name takes the maximum eight characters 
plus a three character extension, this program 
from the March 1983 issue (p . 165) wiJl produce 
an ERROR 5 at line 780. To correct this, DIMension 
S$ to 14 ins tead of 13 in line 130. 

Atari Lister 
In addi tion to the changes to this program Uanuary 

COMMODORE MIDWEST MICRO 

To avoid an ERROR 9 message, change line 
32700 to 

32700 T= O:TRAP 32705:D1M AS(5) 

and add TRAP 40000: to the beginning of line 
32705. 

Apple Disk Space Messages 
In certain circumstances, it is possible that this 
program from the January 1983 issue (p. 56) ca n 
cause DOS to wipe out the catalog for a di sk. 
Donald Box suggests adding the following two 
lines to eliminate this danger: 

35 L = PEEK(72): H = PEEK ( 73) 
120 POKE 72,L : POKE 73 , H: NEW 

VIC Micromon 
The following corrections to the Micromon code 
published in the November 1982 issue (p . 172) 
will solve the problems with disk access. (The 
changes are given in hexadecimal. ) 

LOCATION OLD DATA CORRECT DATA 

4002 12 15 
4013 19 F9 
4014 43 FD 
4319 20 00 
431A F9 00 
431 8 FD 00 

Terminal 40 ............ . 526.95 
CaM 64 . .. ............ S425.00 Un -word Processor 2 .. .... . 516.95 
V IC·20 . ......... . .... $149 .95 Printer Interface . ......... $49.95 
1525 Printer . . .......... $3 19.95 
1541 Disk Drive ......... S325.95 SCIENTIFICMICROTRONICS 
VIC Modem . ....... _ .... S90.00 6 slot expansion motherboard 
1520 Color Printer/Plotter .. 5179.95 Buffered w/power supply . .. . 589.95 
Color Monitor . ......... . 5269.95 Color monitor cable . ...... . 519.95 MICROTEK 

CARoea (NDEPENDENT FOR ATAR I 
Card Board. . . .... . 527.95 
Cardette ........ . . . ... . 527.95 BIT·3 

16K RAM expansion . ..... . $79.95 
32K RAM expansion . .... . 5108.00 
Centronics printer cable . ... . 529.00 
Serial cable . .......... .. . 529.00 

Cardwritter . . .. ........ . 527 .95 Full view 80 . .... ....... 5299.95 
Card? .......... . .... . 559.95 32K RAM expansion . ..... $149.95 MOSAIC 

OA TA 20 MICRO CONNECTION 
16K RAM Expansion . ..... . 574 .95 Direct connect modem w!tp·850 not 
Video Pak w/16 K RAM .. . . 52 15.95 needed ............. $199.95 

32K RAM expansion . . .... $130.00 
Expander . ........ . .... . 598.00 
Adapter . .............. . 570.00 

... .... S55.95 MPC 
16K RAM expansion . ..... . 584 .95 
32K RAM expansion . .... . 5141 .95 

SYMTEC 
Light pe., .. ... • .. . ... .. 5115.95 

© 
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COMPUTE! Back Issues

Here are some of the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

hut here ate some highlights:

February 1981: Simulating PR1NTUSING,

Using the Atari as a Tetminal for Telecom

munications, Attach a Printer to the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A 25? Apple II Clock.

May 1981: Named GOSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly onOSI.

August 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

October 1981: Automatic DATA State

ments for CBM and Atari. VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

December 1981: Saving Fuel $$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers), Maze Generator (multiple
computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January 1982: Invest (multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February 1982: Insurance Inventory

(multiple computers), Musical Transposition

(multiple computers), Multitasking

Emulator (multiple computers), Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple, Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC Starfight Game, CBM BASIC

4.0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ultracube for Atari, Customizing Apple's

Copy Program, Using PET/CBM In The

High School Physics Lab, Gniding Exams

on a Microcomputer (multiple computers).

Atari Mailing List, Renumber VIC Programs

The Easy Way, Browsing the VIC Chip,

Disk Checkout for PET/CBM.

May 1982: VIC Meteor Maze Game, Atari

Disk Drive Speed Check, Modifying Apple's

Floating Point BASIC, Fast Sort For PET/

CBM, Extra Atari Colors Through Artifact-

ing, Life Insurance Estimator (multiple

computers), PET Screen Input, Getting The

Most Out Of VIC's 5000 Bytes.

June 1982: Outpost Game (multiple com

puters), Apple Pascal Lister, Income Property

(multiple computers), VIC Intelligent Video

disc System, Atari Disk Operating Systems,

PET/Apple Search, A Self-moditying Atari

P/M Utility, Use Atari Joysticks with VIC,
VIC/PET Program Transfers.

July 1982: Gold Miner Game (Atari and

VIC), IRA Planner (multiple computers),

Atari Video Graphics, Apple DOS Changer,

Super QuadraPET, VIC Overview, Maze

Race (multiple computers), Direct Access

File Editor (PET and Atari), VIC Super

Expander Memory Map, Using The 6560

Video Interface Chip, PET Compactor,

Headless FORTH Metacompilation, Test

RAM Nondestructively (multiple computers).

August 1982: The New Wave Of Personal

Computers, Household Budget Manager

(multiple computers). Word Games (multiple

computers), Color Computer Home Energy

Monitor, Intelligent Apple Filing Cabinet,

Guess That Animal (multiple computers),

PET/CBM Inner BASIC, VIC Communica

tions, Kcyprint Compendium, Animation

With Atari, VIC Curiosities, Atari Substring

Search, PET and VIC Electric Eraser.

September 1982: Apple and Atari and the

Sounds of TRON, Commodore Automatic

Disk Boot, VIC Joysticks, Throe Atari GTIA

Articles, Color Computer Graphics, The

Apple Pilot Language, Sprites and Sound on

the Commodore 64, Peripheral Vision Exer

ciser (multiple computers), Banish INPUT

Statements (multiple computers), Charades

(multiple computers), PET Pointer Sort,

VIC Pause, Mapping Machine Language,

Editing Atari BASIC With the Assembler

Cartridge, Process Any Apple Disk File.

Home and Educational COMPUTING!

(Fall 1981 and Summer 1981 -count as one

back issue): Exploring The Ramhow

Machine, VIC As Super Calculator, Custom

Characters, Alternate Screens, Automatic

Line Numbers, Using The Joystick (Spacewar

Game), Fast Tape Locater, Window, VIC

Memory Map.

Back issues are $3 each or six lor S ! ">.

Pike includes freight in ilie US. Outside

the US add SI per magazine ordered t<>i
surface postage. $4 per magazine lor air

mail postage. All back issues subject in

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.
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COMPUTE! Back Issues 
Here are some of the applications, tutori als, 
and games from avai lable back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list, 
but here are some high lights: 

February 1981, Simulating PRINT USING, 
Using the Acari as a Terminal (or T elecam
munications. Attach a Printer to the Acari, 
Double Density Graphing on elP, Commo
dore Disk Systems, PET Crash Prevention , 
A 25¢ Apple II C lock. 

May 1981, Named GOSUBIGOTO in 
Applesoft, Generating Lower Case Tex t on 
Apple II . Copy Atari Screens co the Printer, 
Disk Directory Printer for Acari, Realtime 
C lock on Amri , PIT BASIC Delete Utility , 
PET Calculated Bar Graphs, Runn ing 40 
Column Programs on a C BM 8032. 

June 1981: Computer Using Educators 
(CUE) on Software Pricing, Apple II Hires 
C haracter Generator, Ever- expanding 
Apple Power. Color Burst (or Acari. Mixing 
Acari Graphics Modes 0 and 8. Reloca ting 
PET BASIC Programs, An Assembler In 
BASIC for PIT, QuadraPIT, Multitasking! 

July 1981 : Home Heating and Cooling. 
Animating Intege r BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari Joysti ck Driver. Four Screen 
Utilities for the PET. Saving Machine 
Language Programs on PET Tape Headers. 
Commooore RO M Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Mo[Or Control, A 
Cassette· T ape Monitor for the Apple , Easy 
Reading of the Atari Joysrick, Blockade 
Game for the Atari , Atari Sound Ut ili ty, 
The C BM "Fat 40 ," Keyword fo r PET, CBMI 
PET Loading, C haining, and Overlayi ng. 

October 1981: Automat ic DAT A S[ate~ 
menes fo r CBM and Atari. VIC News. 
Undeletable Lines on Apple, PIT, VIC, 
Budgering on the Apple , SWitching C leanly 
from T ex( to Graphics on Apple. Acari 
Cassette Boo(~tapes, Atari Variable N ame 
Ut ility, Atari Program Library, T ra in your 
PET to Run VIC Programs, Interface a BSR 
Remote Comrol System to PET, A General 
Purpose BCD [0 Binary Routine, Converting 
to Fat-40 PET. 

December 1981, Saving Fuel $$ (Multiple 
Compurers: vers ions fo r Apple, PET, and 
Atari) , Unscramble Game (multiple 
computers), Maze Generator (multiple 
computers) . Animating Applesoft Graphics, 
A Simple Printer Interf:'tce for the Apple II , 
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A Simple Atari Wordproc.essor, Adding 
High Speed Vertica l Positioning to Amri P/ 
M Graphics. OSI Supercursor, A Look At 
SuperPET, Superman for PET/CBM, PIT 
Mine Maze Game. 

January 1982: Invest (multiplecompucers). 
Developing a Business Algorithm (multiple 
computers), Apple Addresses , Lowercase 
with Unmodified Apple, Cryptogram Game 
for Atari, Superfont: Design Special 
Character Sees on Atari, PET Repairs for 
the A mateur, Micromon for PET, Self
modify ing Programs in PET BASIC, Tiny
mon: a VIC Moniwr, Vic Color Tips. VIC 
Memory Map, ZAP, A VIC Game. 

February 1982: Insurance Inventory 
(multiple computers). Musical Transposition 
(multiple compU[ers) . Mul titasking 
Emulator (mul tiple computers). Disassemble 
Apple Programs from BASIC, Plott ing 
Polar Graphs on Apple. Atari PIM Graphics 
Made Easy, Atari PILOT , Put A Rainbow 
in your Acari, Marquee for PET, PET Disk 
Disassembler, VIC Paddles and Keyboard , 
VIC Timekeeping. 

March 1982: Word Hunt Game (mult iple 
computers), Infinite Precis ion Multiply 
(mult iple computers). Ara ri Concemra tion 
Game, VIC Starfight Game, C BM BASIC 
4.0 To Upgrade Conversion Kit, App le 
Addresses, VIC Maps, EPROM Reliability, 
Atari Ghost Programming, Arnri Mach ine 
Language Sorc, Random Music ComjXlsition 
on PET. Comment Your Apple II Catalog. 

Apri l 1982: Track Down Those Memory 
Bugs (multiple computers). Shooting Srars 
Game (multiple computers). Intelligent 
Input Subroutines (mult ip le computers). 
U Itracube for Atari, Customizing Apple's 
Copy Program, Using PET/CBM In The 
High School Physics Lab. Grading Exams 
on a Microcomputer (mult iple computcrs) , 
Atari Mail ing List. Renumber VIC Programs 
The Easy Way. Browsing the VIC Chip , 
Disk C heckout for PIT/CBM. 

May 1982: VIC Meteor Mazc Game, Atari 
Disk Drive Spced C heck , Mooifying Apple's 
Fioaring Po int BASIC. Fast Sort For PET/ 
CBM, Extra Ata ri Colors Through Artifact
ing. Lifc Insurance Estimator (multip le 
computers), PET Screen Input , Ge tting The 
Most Out Of VI 's 5000 Bytes . 

June 1982: O utpost Game (multiple com ~ 
puters), App le Pascal Lister, Income Property 
(multiple computers) . VIC Intelligent Video~ 
disc System. Afa r; Disk Operating Systems, 
PET/Apple Search . A Self-modifyi ng Arari 
P/M Utility, Use Atari joysticks wi th VIC , 
VIO PET Program Transfer>. 

july 1982: Gold Miner Game (Atari and 
VIC ), IRA Planne r (mult iple compure rs), 
Ata ri Video Graphics, Apple DOS C hanger. 
Super QuadraPET, VIC Overview, Ma:ze 
Race (mult ip le computers), Direct Access 
File Editor (PET and Arari). VIC Super 
Expander Memory Map. Using 111e 6560 
Video Interface Chip, PET Compactor, 
Headless FO RTH Mctacompiiation. Tes t 
RAM NondestrucriveJy (muhi ple computers). 

August t 982: The New \Vave Of Personal 
ompurers, Household Budget Manager 

(multiple computers), \Vord Game:> (mulr iple 
computers). Color Compu te r Home EneTj,:y 
Mon itor. Imcll igent Apple Filing Cabinet , 
Guess Thnt Anima l (multiple compute rs), 
PET/CBM Inner BASIC, VIC Cnmmll nica ~ 
t i(lIls. Keyprint C(lmpcnciiulll . A nimati(lIl 
With Amri, VIC C urins iri c:-.. Awri Suh!! trinf.! 
Sea rch . PET and VIC Elect ric Eraser. 

September 1982 : Apple and Aca ri and the 
Sounds ofTRON. Commodore Au tolllmic 
Disk 13001. VIC Joysricks. Three Arari GT IA 
Art i cle~ . Color Compu ter G raphics . The 
Apple Pilm Language, Sprites and 5< luntl nn 
rhe Commodore 64, Peripheral Visinn Exer
c iser (multiple computers). Banish IN PUT 
Statements (multi ple compu ters), C harades 
(multip le computers), PET Pointer Son. 
VIC Pause, M<lpping Machine Language, 
Edi ting At.ui BASIC With rhe Assembler 
C,rrridge, Process Any Apple Disk File. 

H ome and Educational COMPUTING! 
(Fa ll 1981 and Summer 1981 - count ns one 
bnck isslle): Exploring The Ra mbow 
Machine. VIC As Super Calcu lator. C ustom 
C haracters, A lternate Screens. A utomatic 
Line Numbers, Using The joystick (Spacewar 
Game), Fast T ape Loc.ater, \Vindow, VIC 
Memory Mnp. 

Back issucs ;lre $3 eac h 01- six for S I :-, . 
Price illd udes freighL in the S. O utside 
the..' US add $ 1 per magazill l' ordered for 
sur face pustage. $4 per magazinl' for ai r 
mail pos tage. All back issucs subject 10 
availab il ity . 

In the Continental US call 
TOLL FREE 800-334-0868 

(In NC Call 919-275-9809) 

Orwrire to COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment requi red in US funds . 
MasterCard, Visa and American Express 
accepted . North Carolina Residents add 4% 
sa les tax. 



VIC & 64
beaCOPYcad
(cassette aided duplicator) now you can

wake BACKUP COPIES of all the costly.

NONSAVEABLE CASSETTE PROGRAMS YOU

BOUGHT

OUR BACKUP V1 .O UTILITY PROGRAM WILL

LET YOU MAKE DUPLICATES THAT RUN.

BACKUP V1 O WILL WORK WITH A STANDARD

5K UNEXPANDED VIC MEMORY EXPANSION IS

REQUIHED TO COPY PROGRAMS LONGER THAN

3K BYTES

524.95
PLUS S2.00 SHIPPING & HANDLING

CENTER LINE MFG. INC.
P.O. BOX 205

M1LFORD SOUARE, PA 18935

(215)536-2135

VISA. MASTERCARD. AND MONEY ORDERS

PA RESIDENTS ADD 6Va SALES TAX.

VIC IS A TRADEMARK OF COMMODORE

Largest Selection of

Computer books
on the east coast

Books shipped within 24 hours

Toll-free order line

Retail discounts + ierms
Individual orders accepted

(prepayment required)

We stock the latest books from:

Addison-Wes!ey
Alfred Dililhium

Arcsott W.H. Freeman

Bellinger Harper & Row

Birkhauser Hayden

Brady McGraw-Hill
William C. Brown Osborni?

CBI Que

Chilton Howard W.Sams
Compusoft Sybex

Compute! TAB

Creative Computing Weber

Design Enterprise John Wiley

Call or write for our complete catalog

The Book Carrier
9121 Industrial Court • Gaithersburg. MD 20877

301 /256-I f 77 800/638-4108

Wasting Money? We Have the World's Most
Cost Effective Development System.

ldi.Oes H.jiku 1 0. a powerful 100*=

lachine code editor debugger

Uty program ihal makes coding

» 8-bit Micros a snap

rogram Iram Commodore ViC-20
eyboard into built-in 4K ROW

umper lo large I ROM socket

est programs in circuit

UHt-in EPROM programmer ami

owbi supply

urns SrunsEPHOMS for Ihe

□mmodDfe VIC-*?0. too

uals

• Fits EXPANSION PORT

PROMOUEEN CARTRIDGE
ONLY S199 U.S. S269 CAN.

Send lor

Free Brochure

VISA AND

MASTERCARD

ACCEPTED

+ Prices U.S. Can.

Promquecn 64 $299.00 $399.00

8K board w 1 Eprom S 29.95 S 39.95

16K board w'1 Eprom S 39.95 S 49 95
8K ROM board

w< 1 Eprom-C64 $ 39.95 S 49.95

Distributed in u.s. by Arbutus Total Soft, Inc.
4202 Meridian, Suite 214

Bellingnam. WA 98226

Ph 800-426-1253. in Washington 206-733-0404

Distributed in Canada by

IBC/Distribution Canada
4047 Cambie St.. Vancouver. BC V5Z 2X9

Ph.604-879-7812

FOR ATARI^
Specialty Software

ZIZA PRESENTS
Educational Programs

• CHRISTIAN SIGNS & SYMBOLS
in colorful graphics- Latin S Greek crosses.
Sign of the Fish, Chrismon, Monogram of

Jesus. Many more. Music. Excellent for
home study or Church. Tape 16K 14.95. Disk
24K 16.95

• THE STORY OF CREATION
as it is in the Book of Genesis. Text in King
James version. Learn original Hebrew words.

High res graphics. Over forty frames! Creation
of Man in animation. A learning experience.
Disk only. 48K 19.95

Ziza Presents Inc.

2257 Independence

Ann Arbor, Ml 48104

Check or money order
Michigan residents add 4% lax

Atari m of Atari Inc.

VIC-20*
CASSETTE SOFTWARE

FOR THE STANDARD VIC

MODULAR MUSIC $20.00
Easy compos* & edit.

Save to tape loo!

MICRO-SYNTH $15.00

Scales,octaves,envelopes

EL-CALC $15.00

Simplify circuit design

DEMO-VIC $1000

A useful program for

all VIC owners

(plus S1.50 postage X. handling )
N.Y.S. Residents add 7% Sales Tax

Dealer Inquiries Invited.

Send check or money order to:

6224 Transit Rd. , Depew.N.Y. 14043

* VIC-20 is a reg. trademark of

Commodore Business Machines Inc.

VIC-20

COMMODORE 64

APPLE II

THE RECIPE BOX
Now you can easily sme and recall your favorite

'eopos on your Commodore of Apple computer THE

HECIPE BOX 15 a compiele menu-Orrven disfc system
fiat comes with tnese additional features

SEAHCH BV INGREDIENT - OnJy ha»e a pound ol
hamburge* in the Ireaier* Let THE HECIPE BOX

5now you all Vw recipes mat you have on liie inat use

hamburger or any other ingreO-enl you choose
SEARCH BY CATEGORY - Code your recipes as to
bfeatfast. lunch, dinner, snacks etc

SEARCH BY CATEGORY INGREDIENT - Any
combination ol the above

AUTOMATIC MEASUREMENT - THE RECIPE
BOX Hill automatically scale up or down the amount
ol ingredients you need according to how many

servings you warn

SCREEN OR PRINTED OUTPUT - Have primed
copies to use in the kitdieri or give to friends

THE RECIPE BOX requires ore disk flnve ana will
run on a 5K VIC-20, Commodore 64 or Apple II-

Please specify Send check or money order for
$1995ta

Aries Marketing Co.
P.O. Box 4196

4200 Shannon Drive
Baltimore, Md. 21205
Md. residents add 5% sales tax

*' THE MOST COMPLETE LIST OF

EDUCATIONAL COLOR COMPUTER-

PROGRAMS IN THE UNITED STATES

Only $600

A partial lit! —

■ Add • Biology

• AlgeDra • weatner Forecaster

• Aiphaoet • Physics

• Planetary Posilions

• Flash cards for German. French

Spanish. Slates and Capitals

Programs lor — TflS B0 Color Computer.

VIC 20, Atari 400. Timex-Smclair

Many more! From Kindergarten infough graduate

courses All cassettes *6?s each Write lor liee list

MOSES ENGINEERING COMPANV
P O Bo« 11038 • Aramare Mwy Station

Huntsville. Alabama 35805

SOFTWARE

COMMODORE 64
The Staff.Poly phonic Music Editor & generator.

Enter up to 93 measures ol 3 part harmony on
easy to use graphic display. Disk: $22.95 tor 64.

S17.95 lor VIC. Tape: $19.95 for S4. $14.95 tor

VIC. Add $1.50 lor Postage and Handling.
Check or Visa, Masier Card accepted.

We have a large selection ol software lor the
64—Word Processors. Data Base, Mailing List,

Accounting Package. Spreadsheet, Education
al Applications. Home and Personal Record

Keeping, Programmers Aids, Games.

ASK FOR FREE CATALOG

PROFESSIONAL MICRO SERVICE

100 W. 22nd St., P.O.B. 7268

Baltimore, Md. 21218

301-366-0010

Dealer inquiries invited.

Commodore 64 is a registered trademark ot

Commodore Business Machines.

May 1583 COMPITCE!

Wasting Mane,? We Have the World 's Most 
Cost Enectlve Development Srstem. 

.. Indu<Ie$ He . ~ r. 1 O. a pOWf!oI1ul 100'0. 

~ eoDi! """or debugger 
u\I~IY program thai makes c:odIng 

~.i . - lor a-tid ""crOll a ...... p 
. ", ... Ptogram!rom Commodore V/C·20 

~eyboard .nto buI~·.., 41<; AOM 

,.. ~"j;"- . =~lo largelROM SOCklll 

Send for 
Free Brochure 

YIS ..... NO 
...... STEAC ... RO 

.l.CCEPTEO 

+ Prices 
Promqueen 64 

.. TeSI Il'09rams,n Otcu.' 
• B",IIoI" EPROM Pfogli.mme;' lind 

paWIlf tI\IpplV 
.. Bums & lUllS EPROMS 10< lhe 

CommodoIe VIC·20. 1OO 
.. Comptet>enS/"o'e manuals 
.. Frts E XPAtl SIQN PORT 

PROMOUEEN CARTRIDGE 
ONLY $199 U.S. $269 CAN. 

U.S. Can. 

BK board WI 1 Eprom 
16K board wI 1 Eprom 

5299.00 $399.00 
S 29.95 S 39.95 
5 39.95 S 49.95 

8K ADM board 
wI 1 Eprom·C64 S 39.95 S 49.95 

Distributed in U.S. by Arbutus Total Soh. Inc. 
4202 Meridian. Suite 214 
Bellingham. WA98226 

Ph 800-426-1253. in Washington 206-733-0404 
Distributed in Canada by 

IBClDlstribution Canada 
4047 Cambie SI:. Vancouver . Be V5Z 2X9 

Ph . 604-879-7812 

VIC-20 
COMMODORE 64 

APPLE II 
THE RECIPE BOX 

Now you ~ easily $IOfe .nd recal your lavorne 
rlOCIOtt on your CommodDre or A«H (:QmpUle< THE 
RECIPE BOX .. a ClOr'IIQIotta rnenu-drrven dc$k s~ 
!hal oorr- ..-:11'1 II'Ie5e aocIrbcNoI Iulufes. 
SEARCH ey INGREDIENT - (Wy Nove a PO<nI 01 
~rger' on the freezer? lei THE RECIPE 80X 
IIIOw W'OU all tI'Ie rllClPft !hal you Nove on hili trial use 
hamburger. 01' any 0IhIrf IOgfl!doent you choose 
SEARCH 8Y CATEGORY _ Code you< rl!'elPllS a 10 
bruidUl. Iuncn. donnef. snaeks. et~. 
SEARCH ay CATEGORY/INGREDIENT _ Any 
CCII'IC)on,aIlon 01 IN abr:we 
AUTOM"TlC MU.SUREWEHT _ THE RECIPE 
80X ... IiI1IIIINtaDy ICaIe up or dowf1 the a/l'lOUl'll 

01 "'IIfeootrU you need accordong 10 how many 
leNongs W'OU w.nt 
SCREEN OR PRINTED OUTPUT - Have pronle<! 
copootS 10 use on the IoICtIen or grve III froencts 

THE RECIPE 80X 'eQUWet OM dtsk atrve MId WII 
run on a 51( VlC-20. CommodDre &I Of Apple II. 
PIotue speofy Send d'III!(;Io; Of money ordel lor 
$I!I9SIIl 

Aries Marketing Co. 
P.O. Box !4196 
4200 Shannon Drive 
Baltimore, Md. 21205 
Md. residants add 5% sales tax 

VIC Be 64 
8 E A COpy C.A .O 

(CASSETTE AIDED DUPUCA TOR) NOW YOU CAN 

MAKE BACKUP COP1ES OF All THE COSTlY. 
NON·SAVEABLE CASSETIe PROGRAMS YOU 

BOUGHT 

OUA BACKUP V,.O UTrUTY PROGRAM WILL 

LET YOU MAKE DUPLICA TES THAT RUN. 

BACKUP V 1.0 WILL WORK WITH A STANDARD 
5K UNEXPANOED VIC MEMORY eXPANSION 15 
REOUIRED TO copy PROGRAMS LONGER THAN 
3K BYTES 

524.95 
PLUS S2.OO SHIPPING & HANDLING 

CENTER UNE MFG. INC. 
P .O . BOX 205 

MILFORD S QUARE. P A 18935 
(215) 536·2 135 

VISA. MASTERCARD. AND MONEY OROeRS 
PA. RESIDENTS ADD 6% SALES TAX. 

VIC IS A TRADEMARK OF COMMOOC>AE 

FORATARI® 
Specialty Software 

ZIZA PRESENTS 
Educational Programs 

• CHRISTIAN SIGNS & SYMBOLS 
In colorful graphics. latin & Greek crosses, 
Sign of the Fish. Chrismon , Monogram of 
Jesus. Many more , Music. Excellent for 
home study or Church. Tape 16K 14 .95. Disk 
24K 16.95 

• THE STORY OF CREATION 
as it is in the Book of Genesis. Text in King 
James version. l ea rn original Hebrew words. 
High res graphics . Over forty frames! Creation 
01 Man In animation . A learning experience. 
Disk only. 48K t9.95 

Ziza Presents Inc. 
2257 Independence 
Ann Arbor, MI 48104 
Check or money order 
Michigan reSidents add 4% lax 
Atari TM 01 Alan Inc. 

'1/,tJuI-1 THE MOST COMPLETE LIST OF 

EDUCATIONAL COLOR COMPUTER' " 

PROGRAMS IN THE UNITED STATES 

A partial Ibl -
• Add • Brology 
• Algebra • Wealner Forecasler 
• Alpnaoel • PhySICS 
• Planetary POSlIion, 
• Flasn cards 10 ' German. FrenCh 

SpanrSh. Stales and Caprta ls 

Programs l or - TAS 80 Color Compuler. 
VIC 20. Alar i 400. Timex-Sinclair 

".hY more! From Kindergarten Inrough graduate 
courses AU cassettes '6"" each Write lor Iree IIS I 

MOSfS ENGtNEERING COMPANY 
p 0 eo_ 11038 • "romOte Hwy 5"110" 

Hunls ... Ue. AlaCUlma JS805 
1205j 8J7·3356 

LARGEST SELECTION OF 
COMPUTER BOOKS 

ON THE EAST COAST 
Books sh ipped with in 24 hours 

Tol l-free order line 
Retai l discounts + terms 

Individual orders accepted 
(prepayment required) 

We stock the latest book. from : 
Addison-Wesley 
Alfred Dilithium 

Arcsoft W.H. Freeman 
Ballinger Harper & Row 

Birkhauser Hayden 
Brady M cGraw-Hili 

William C. Brown O sborne 
CBI Que 

Chilton Howard W. Sams 
Compusoft Sybex 
Compute! TAB 

Creat ive Computing W eber 
Design Enterprise lohn Wi ley 

Call or w rite for our complete catalog 
THE BOOK CARRIER 

9121 Industrial Court · Gaithersburg, MO 20877 
301 /258- 11 77 800/638·4108 

CASSETTE SOFTWARE 
FOR THE STANDARD VIC 

MODULAR MUSIC ___ $20 .00 
Euy compose & edit . 
Save to tape loo! 

MICRO-SYNTH ___ __ _ $15. 00 
Seal ••• octave •• envelopes 

EL'CALC _ __ _____ $15.00 
Simplify circuit design 

DEMO-VIC ___ ___ _ $10. 00 
A useful program for 
all VIC ownen 

(plus $1 .50 po.tage&handlingl 
N.Y. S. Residents add 7\, Sales Tax 

Dealer Inqu i ries Invited . 

Send check or money order to : 

S~&~ 
6224 Transil Rd .• Depew, N.Y. 14043 

*VIC-20is a reg . trademark of 
Commodore Business Machines Inc. 

SOFTWARE 
COMMODORE 64 

TheS'sll: Polyphonic Music Editor & generalor. 
Enter up 1093 measures of J part harmony on 
easy 10 use graphic d isplay. D isk: S22.gSlor 64. 
$17.95 lOr VIC. Tape: $19.95 lor 64. SI 4.95 for 
VIC. Add $1.50 lor Postage and Handling. 
Check or Visa, Master Card accepted. 

We have a large selection 01 soflware lor the 
64-Word Processors. Data Base, Mailing list. 
Accounting Package,Spread Sheet, Educal ion
al Applicat ions. Home and Personal Record 
Keeping. Programmers Aids, Games. 

ASK FOR FREE CATALOG 
PROFESSIONAL MICRO SERVICE 

100 W. 22nd St.. P.O.B. 7268 

Baltimore, Md. 21218 

301·366-0010 
Dealer inquiries invi ted. 

Commodore 64 is a registered trademark 01 
Commodore Business Machines. 
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VIC-20?

Stock Portfolio?
Do you know todays value oj your portfolio?

Do you know the profit or loss on your portfolio?

Get it together with:

"Portfolio Manager"
Requires 16K RAM Expansion

Program on Cassette Tape:

Coil /

Share

IBM

GM

Change

18.S 3.616.75

29.3 2,801.08

SEND CHECK OR MONEY ORDER TO:

BASIC BYTE, INC.
P.O. BOX 924. SOUTHFIELD. Ml 48037-0924

Phone Orders: 1-800-835-2246 Ext. 237

Kansas Residents: 1-800-J62-2421 Ext. 237

visa AN1> MASTERCARD ACCEPTED

MkhipUl Koidcnls jdd 4B Site. Tax

- DEALER INQUIRIES INVITED -

New! Unique! Joy Stick Holder

Only $9.95 each
■For use on-Atari 400/B00 Vic-20 Compute' Radio Shack.
Teias Instruments. Sears Video Arcade S Atari VCS

■Greaier Accuracy 'Reduces Fatigue 'Just Snap in Place
'Real Arcade Aclion 'Higher Scoring "Resls or lap

IHMD''I:al:I;: INQUIRIES INVITEDIMmWmI
Send check or money order (or 19 95 - SZ 00 (Postage

and Handling) - Total S11 95 each

TO TREND TEK CORP.

PO Box 1393. N Miami Beach. FL 33160-1393
PLEASE PHINt

Enclosed is my check for S

Please send me Joy Slick Holders

Name . „ . —

City .Zip

3S WAV VAHY SORRV NOCO:

VIC-COMMODORE-

HOBBYIST

VIC 20 4 slot expander board S44"

COMMODORE 64 7 slot expander

board S69*

VIC 20 24 static RAM with slots

for up to 8K EPROM $159*

COMMODORE 64 EPROM card slots

for up to 4 2732 EPROMs S59*

VIC 20/COMMODORE 64 300

baud modem with terminal emula

tor software S89*

8085 based CRT electronics $249*

*plus shipping and handling

Washington residents add sales t3x

To order: phone toll free

1-800-858-8020

BAZ Electronics
RO. Box 4895 Federal Way, Wft 98003
i^^ (206) 874-3029 r^p

visa ! \r-v

TIMEX

SINCLAIR
1000

SINCLAIR ZX81

SOFTWARE

1'. OR WRITE FOR

5aFTSYI\IC,IIVC

14E.34thStNY,NY 10016

212-685-2080

Intelligent Software For

All Commodore Computers
Copycalc is an affordable electronic spread

sheet which turns your video screen into a win

dow on a matrix of numbers. Cursor around the

matrix, enter numbers; the totals reflect the

changes. You can save the matrix to disk or tape,

or print it or your printer. For S20 [S15 with another

program), this program might justify the cost ot

your computer. Requires 6k RAM; smaller version

available for a standard VIC.

Word Processor Plus was not designed to be

an expensive toy; it was designed solely to facil

itate correspondence, for a wide range of per
sonal and business uses, quickly and easily, with

a minimum of training and frustration on the part

of its usef, and at the least possible cost, both in

hardware and software. The most thoroughly

tested, useable word processor available at

anywhere near the price, S25; 10k RAM, printer

req'd,; RS-232C version available for VIC and 64.

Also available: Baseball Manager, a sports-

documentation program; and Inventory, a

perpetual inventory control program for a small

retail business (various reports, multiple vendors);

S30 each; 10k RAM req'd.. printer suggested.

Prices include documentation and shipping;

Calif, residents add 6%. Please specify hardware

configuration when ordering. Sorry, no games

available.

William Robbins, Box 3745, San Rafael, CA 94912

LJNICALC

SCIENTIFIC CALCULATOR

PROGRAM FOR

VIC-20

• CALCULATOR DISPLAY

• TWO MEMORY REGISTERS

•ARITHMETIC. TRIG, ETC

5k. CASSETTE S7.95 +■ 75c SHIPPING

MN RESIDENTS ADD 6"- TAX

ALLEGIANCE ENTERPRISES
P O BOX 8939

WHITE BEAR LAKE. MN 55110

LIST OF OTHER SOFTWARE FREE

DfTAI FRS SOL UH I

Anadex ®

9500 Nylon

Replacement

Cartridge Ribbons*

Anadex ® 9500 Nylon Replacement Cartridges

manufactured Dy Aspen Ribbons. Inc are now

avaiiaDle lor delivery

Prices range from So 75 to $13 00 depending

on Ihe quantity ordered Colors are ava Ha Die bv

special request, to' an additional $2 00 per

ribbon —choose from red. green. Dlue brown.

or curple

Call or write for YOUR FREE CATALOGUE1

Aspen RiDDons. Inc is noi affiliated with

Anodex Inc

Aspen Ribbons, Inc. i?oon 5Stnstreei

Boulder. CO 80301-2796 (303)444-4054

End Usef Orders 800-525-0646

Wholesale Orders 800-525-9966 Telex 45-0055

C64 FORTH

for the

Commodore 64
ig.-Forth implementation including:

• Full Feature screen editor and assembler

• Forth 7^ Standard Commands with

extensions

• High resolution, 16 color character and
sprite Kraphics

• Full I/O allowing IEEE cartridge and Bask

data file compabiliry

• Three voice tone and music synthesiser

• Detailed manual with examples and

BAS1C-FORTH conversions

• Trace feature for Debucnin);

$99.95 - Disk Version

I Works with 1540 or 1541 Disk >

ot Cassette Version

I Commodore M i* a trademark .it" Commodore I

PERFORMANCE

MICRO PRODUCTS

770 Dedham Street. S-Z

Canton, MA 02021

(617)828-1209

RAM
FOR

ATARI 400/800

• Gold-plated edge

connector!

• Compatibility with

Atari 400/800

• No blur

Dealer Inquiries Invited

8OO-237-8931

In Fla.: 813-577-2794

Tech • Data Corporation

3251 Tech Drive North

St Petersburg. FL 33702

COMPUTE! May 1983

VIC-20? 
Stock Portfolio? 

Do yOI/ know loJays vallie of YOllr portfolio? 
Do rOIl know lilt, profit or loss 0" yOIiT pOTtfolio? 

Get it together with: 
"p r}' M " ortIo 10 anager 
Requires 16K RAM Ex pansion 
Program on Cassette: Tape: $29.95 

0\1 1 % Do lb. 
S.()("ic • SJu t~. Shar~ Chang. Chang .. 
IBM 200 9'H' 18.5 1.616.7S 
GM 100 95\'0 29.1 2.801 .08 

SEND CHECK OR MONEY ORDER TO: 

BASIC BYTE, INC. 
P.O. BOX 924.S0UTHFI ELD. MJ 48037-092-1 

Phone O rders: 1-800-835-2246 Ext . 237 
Kansas Residents: 1-800-362-2421 EX I. 237 

V I~A AND MMTEIiC ARU ACCEPT ED 
/>I ocb, lt"n R."d.n"..dd ~'l- S. t., Tn 

DEALER INQUIRIES INVITED 

... ·50;::;, ~;:::'ct :;;;~~~ INQUIRIES I NVITED ;;"-~'." 
~ money Older 10' $9 95 + 52 

and -Tolal SII95eacn 
TO TREND·TEI( CORP. 

PO 90< 1393, N Miam, Beatn. Fl 33160-1393 
Pl.E,lSe PRINT 

EnclOSed is my c"":~~.~'~o~' $~==:J.;;~;-;;;;;;;; 
Please send me _ Joy Slick HO!det'S 
Name ____________________________ _ 

Address __________________________ __ 

State 

VIC-COMMODORE
HOBBYIST 

VIC 204 slot ex pander board S44* 

CQMMODQR E 64 7 slot expander 
board S69* 

VIC 20 24 static RAM with slots 
for up t o BK EPROM $ 159* 

COMMODORE 64 EPROM card slots 
for up to 4 2732 EPROMs S59* 

VIC 20/ COMMODORE 64 300 
baud modem wi th te rm inal emula
to r so ftw are S89* 

8085 based CRT electronics $249* 

·plus shipping and handling 
Wash ington residents add sa les t ax 

To order : phone toll free 
1-800-858-8020 

BAZ Electronics 
p.o. Box 4895 Fed""" Way . "'" 98003 

Gm 
12061 874-3029 ffil 

VJSA --
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All Commodore Computers 
Copycolc Is an affordable electronic spread

sheet which lurns your video screen inlo a win
dow on a matrix of numbers. Cursor around the 
matrix, enter numbers; the lolals reflect the 
changes. You can save the matrix 10 disk or lope. 
or prinl il or your p rinler. For 520 ($15 wilh another 
program), this program might justify the cost 0 1 
your computer. Requires 6k RAM: smaller version 
ava ilable lor a standard VIC. 

Word Processor Plus was not designed to be 
an expensive toy; it was designed solely 10 lacil
itats correspondence. lor a wide range 0 1 per
sona l and business uses, quickly and easily, with 
a minimum of training and frustration on Ihe port 
of its user, and 0 1 the leasl possible cost, bolh in 
hard ware and soHware. The mosl Ihoroughly 
tested, useable word processor available al 
anywhsre near Ihe price. S25; 10k RAM, printer 
req'd.: RS-232C version available for VIC and 64. 

Also available: Baseball Manager. a sports
documentation program: and Inventory. a 
perpetual Inventory control program lor a small 
relail business (various reports. multiple vendors); 
530 each: 10k RAM req'd .. printer suggested. 

Prices Include documentation and shipping; 
Colil. residenls odd 6%. Please specify hardware 
configuration when ordering. Sorry, no games 
ava ilable . 

1111 

fI Anadex ® 
9500 Nylon 

Replacement 
Cartridge Ribbons' 

Anaclell'. @ 9500 Nylon Reotocemenl Cartfrdges 
manulOClured Ov Asoen Rrbbons. Inc ore now 
ova laole lo r delrvery 
Pnces range from So 7510 51 J 00 oeoencMg 
on the Quontlty ordereo Cotors ore OVQllacle. by 
speclat reauest . lor on OOOll lonot S2 00 Pet" 
nb oon -choose trom reo. green. otue DrOWn 
Of purple 

Colt or wrlle lor YOUR FREE CAIAlOGUEr 

Aspen RrObOns. tnc IS not o~rtloled Wlrn 
AnodeJ(. lnc -----Aspen Ribbons, Inc. 1700 N 551h Stleel 

Boutder. CO 80301·2790 (303)444.4054 
End USE!!" Orders 800-525-0640 

Whotesole Orders 800525-W66 le lell'. 45-0055 

( j) 
UNICALC 

( - ) 

SCI ENTIFIC CALCU LATOR 
PROGRAM FOR 

VIC-20 
• CALCULATOR DISPLAY 
* TWO MEMORY REGISTERS 
* AAITHMETIC. TRIG, ETC 

51.. CASSETTE 57.95 + 75(" SHIPPING 
MN RESIDENTS ADD 6*" TAX 

ALLEG IANCE ENTERPRISES 
POBOX 8939 

WHITE BEAR LAKE . MN 551 10 

LIST or OTHER SOFT\\ AflE fRFF.: 
[)F.At [flS SOUGHT 

C64 FORTH 
for the 

Commodore 64 
Fi!,:.-Forth implementation indudinJ!: 

• Full featu re s<: r ~'C n editor and assembler 

• Forth 79 Standard Commands with 
extenSio ns 

• High rt'SOlut lOn. 16 color charaC f~'r anJ 
sprLle j!rarhlcs 

• Full 1/ 0 allOWing IEEE carfrrd~e and Jhs lC 
data file coml'ahiliry 

• ThrL .... · \'OZCe tom' and mUSIC s)'nthcsb:' r 

• Detailt·J manual With t'xaml'l~'s and 
BASIC-FO RTH conwrSlonS 

• TraCt" ft'mure fu r De hugglng 

599.95 - Disk Vt'rs lon 
(Works with 1540 <lr 1 H I Disk) 

o r C.1SSt"th· V.-rsion 
(Cc,mmo.lorc 6 .. 1< a trademark "I Commodord 

PERFORMANCE 
MICRO PRODUCTS 

770 Dl'dham Stre .... t. S·! 
Canton. }"-IA 0202 1 

(6 17) 828-1209 

• JZkRAM 
FOR 

ATARI 4001800 
* Gold-pl.ted edge 

connectors 
* Comp.tabillty with 

At." 4001aOO 
• No blur 

Dealer InquJrJes InVIted 

800-237-8931 
In Fla_, 813-577-2794 

'P Tech-Data Corporation 
3251 Tech DriVE.' Norlh 
St PetE.'15burg. FL 33702 



VIAC
A BUSINESS LIST AND LABEL PRO

GRAM FOR THE COMMODORE 64

COMPUTER. SUPPLIED ON DISK IN AN

ATTRACTIVE 3 RING BINDER. <OQ00

YOU'RE COMMANDER OF THE ULTI

MATE WAR MACHINE. A NUCLEAR SUB

MARINE. DISK Oft CASSETTE. $25°°

A FUGHT SIMULATOR GAME FOR THE

COMMODORE 64" COMPUTER. CAS

SETTE OR DISK. $0500

709 WILSHIRE DfilvE
MT. PROSPECT, IL 60056

312/394-5165

COMMCOCXE 6u5inE55 haaChinES

VIC INTERFACE to ANY CASSETTE

This adapter will allow you to connect mosi any audio

cassette recorder to the VIC-20". COM-64'. PET'.

CBM" ot any Commodore Computers that interlace with

the Datasette' Although the VIAC is an alternative to

the Datasette. il can be a powerful enhancement to your

system providing new capabilities

• Record verbal remarks directly on program tape, saue

memory space and run under program control

•Selectabie Read Write Polarity allows your cassette to

be compaiabie with most any other cassette including

the Datssette

• Allows playback ol audio tape to tape duplications
made with another cassette Much more' This is the

Original one as featured in the New Products section of

COMPUTE' (Oct 82[ Othe-adapters do not have the
lealures and capabilities of Ihe VIAC Still only S49 95

New' The VAAB Video Audio Adapter Box. This device
m con|unclion with the VIAC will allow you to playback

Ihe audio portions of your Vic S 64 tapes directly through

the TV or monitor speaker and conned to Video Re

corder input. Amaze your friends, add your own voice to

your programs then play it sack through TV speaker

Complete instructions included

All this for only S24 95. Kit S15 95. Plans only S5 95

Combo Special VIAC VAAB S67.5O.
Include S2 50 Shipping order

Check, money order. CODI+200). Visa MC| + d"o).
Ct

INTEGRATED CONTROLS (714)641-0181

1240-L LOGAN AVE. Dealer Inquiries invited

COSTA MESA. CA 92626 *TM ol Commodore

Software For

Commodore 64

CQMF-EI_I_O •15.95

•15.95

(1S.95

GUN5LINGER *15.93

.f^i—cz * 9.95

CADET....IIS.95

....•19.95

....•15.95

for disk v«r»ion.

-Check, MO, or COO for total

order plum *2 shipping.

See your dealar or nrd»r dirmct

FANTASY COMPUTERWARE

BOx«8, j
SIOUX FALLS. BO. DAK. S7101 A

VIC-2O

VIC—ZZO

VIC—2O

NO MORE

CHECK

WRITING

VIC—

VIC—

VIC—2O

BILL WRITER/SUMMARY was designed

■far home accounts an the VIC-20

COMPUTER. Four(4) option* *rm

arovided ranging from viewing

monthly account data/checks on

the «creen to printing monthly

account data/chscks. You can ubb

your current personal checks. NO

SPECIAL CHECKS ARE NEEDED.

Accounts paid data can be written

to tape -for use with BILL SUMMARY

to provide yearly summaries of

accounts far tax purposes. Tape

drive, extra 16K memory and SO

column printer required. To

order, mail check you will use in

printer to UHL RESEARCH

ASSOCIATES,INC., 792i Berner St.,

Long Beach, CA 90803 for S49.95

alus «3.00 shipping.

Use the handy

reader service

cards in the back

of the magazine

for information

on products

advertised in

COMPUTE!

Verbatim®

Diskettes

Top-quality Verbatim® Diskettes

from Techa Data, your complete

word and data processing supply

center. Dealer inquiries invited.

Call Toll Free

1-8OO-237-8931.

In Florida, call

813-577-2794.

V
Tech*Data Corporation

325! Tech Drive. North

St. Petersburg. FL 33702

Write for your

free catalog of

Software

and

Books

for your

PET, VIC

and

Commodore 64

TIS, inc.

Box 921 Dept. C

Los Alamos, NM 87544

SOFTWARE SUPER SAVINGS

VIC-2O

10 ^-

is

'.O. Bo. i«0 D.H

«8oee The Computer €xprc//

COMMODORE64^
SHOOXIMO GALLERY

lOOt MACHINE CODE

DEALER DISCOUNTS

AVAILABLE

EMERALD SOFTWARE
122 BANCOR STREET

LINDENHURST, NY 11757

(516)226-5849
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A FLIGHT SIMULATOR GAME FOR THE 
COMMODORE 64 ' COMPUTER. CAS-
SEnE OR DISK. $2500 

........ ·1 M7!Y1
r
. WILSHIRE DRIVE 

• • PROSPEG, IL 60056 

aariWARI 312/394-5165 
·i!fGlS1EIlf.O~ 

WA. d •• igned 
~cccunt. on the VIC-20 
Four (4) options ar. 

ranging from vi.wing 
account data / checks on 

scr •• n to printing monthly 
I."c,ount dat a/ch eck •• You can u •• 

per sonal check •• NO 

I ~~~:~~~ OECKS ARE NEEDED. 
I ~ • paid data can be written 

tape for us. with BILL SUMMARY 
provi de yearl y &ummar i.. of 

I."c,ount. for taK purpo.... Tape 
e Kt ra 16K memor y and 80 

printer required. To 
mail check y ou will us. in 

to UHL 
!ASEI"':IAlrEI.,INC., 7926 Be rner St •• 

CA 90808 for .49.95 

fr98 catalog of 

Software 
and 

Books 

for your 
PET, VIC 

and 
Commodore 64 

TIS, inc . 
Box 921 Dept. C 
Los Alamos, NM 87544 

VIAe 
VIC INTERFACE 10 ANY CASSETTE 
ThiS adapter will allow you \0 connect most any audIO 
casseUe rCCOIdef 10 Ihe VIC·2Q·. COM·54 ·. PET' . 
CBM' or any CommoDore Computers lhallnterlaco W1th 
thO OOllasel1o' Allhough the VIAC IS an altelOat,ve to 
Ihe Oal1lSe l1e. It can be a powel lut enhance mont 10 your 
syStem prov'dlng new capabilities 
_ RecOld velbal rem3rks dlleclly on program lape. savo 
memory space and lun under PfDgram control 
_Seleclal)/e Read Wille Potallly allows your cass.clle 10 
be compalable w,\fl most any Other cassette Including 
lhe Datasene 
_ AIIoW5 playback 01 audIO tape to tape duplocallons 
made .... ' th anothor cassene. Much ffiOfOI ThiS IS the 
Ollg,"al ono as leatured .n the New Products soctlOn 01 
COMPUTE' (Oct 82) Other adaptors do not havo the 
leature5 and capabll,tles 01 the VIAC Stlll only SA9 95 
New' The VAAB' Video AudIO Adapter Box ThlsoevlCe 
,n conJunct~ With \fle VIAC w,11 allow you 10 playback 
Ihe audiO portIOnS 01 your Vic & 64 laposoliectlylhrough 
Ihe TV or monllor speaker and connect 10 Video Re· 
corder ,"pul. Amaze your Iriends. add your own voice 10 
your programs lhen ptay II oacll through TV speaker 
Complete InstruCllOns Included. 
All lh,s l ()1' only $24 95, K,I: SI S 95. Plans only 5595 
Comeo Special VIAe VAAB:S67 50 
Include 52 50 ShiPPIng Older 
Check, money Older. COO( + 2 (0) . V.sa MCI +40 

.. ) , 

CaMI + 60
0 lax) 

INTEGRATED CONTROLS (714)64104181 
124G-L LOGAN AVE Dealer InqUIries InVited 
COSTA MESA CA 92626 'TM of Commodore 

Use the handy 
reader service 

cards in the back 
of the magazine 
for information 
on products 
advertised in 
COMPUTE! 

·i·'i·~'l·';'-i"!I#I;·"ltl'lim;· 

VIC-2D 
Te ' I '" ~~"' ... r "" ,,o ou ... n 

v , c ". .... . . , .• ••. . 
.. ::: .. ,., ", .~ ... ", 0) "' ... .. .,. .,; 

... u,,·.-. ...... _ . .. "; 
c.-."'.p ... , .. .... . 
n. ' .. " "'N . ' NO:; 
. , •· •• ~ ... n ....... 1> 

3:: .·.·' 

v , ""'",,,,,,,,,,,,, .... .... ". 
P ' ><;'H':C ' 0.. ••• • . 3 . ;. ••••• 
D Ol ............ , ,AC,,", •• 

FAtS T O;:: "OV ••• • • 

.~ Ow," Te.~ ... 
" O.:>C,..- ......... . c:; 
",~.A""~d •• ••• ••• 

• • ~ .~ ... O . '- ••••••• 

. .... ~ ' .. n ... . "' .. > .~ . co 
!)" AU,:-'" nuc ", ••. 

3 --; .... '" 
:s .~ . ... .,. 

3 " . "'''' "' ...... ". 
", ..... ". 
", .. .... ". 

•.• ", • • ;,- ,., .. .... U"'" . T ;,- ..... ,., =: •.•• • ~"" 
-;: .~ . .,.'" 

C ... " " • • C .. U ... , . .. C .... 

rt ' D .. W .... 'U" '" • •. T ::00."" 

V . c~'lEe ....... .. T 
v,e ...... r.: •• •• ••• T 

1iI ... . "". ~' , C ...... . A,. C...... . .... . "' .... _ .. 
' .0. h ' ... 0-. 
f .... .... _ Th. 

-'" . -. 

" :;: 

'" " a. .. 

fil~ 
~i!: 
0", 

"'" O~ .. ", 

DATA F XLE •......... tI :I . 9:s 

F L X (3HT 64 ... ..... tI :I . 9:s 

G UNSL X NGER: .....• "1:1 . 9':s 

LOAN CALC .... .... .. 9.~ 

SPACE CADET ... ... 15.9':s 

SPELLAT HON ...... .. 19 . 95 

SPRXTE (3E N . ... .... I :!.9':s 

-Prices _re f or c ••• ette, _dd "2 
fo .. d isk v .... l on. 

-Chec k , 110. D" COD f or tote! 
crde .. plus " 2 shl pp lnQ. 

Top·quality Verbatim® Diskenes 
from Tech-Oata. your complete 
word and data processing supply 
center. Dealer inquiries invited. 

Call Toll Free 
1-800-237-8931. 

In Florida. can 
813-577-2794. 

Tech - Oata Corporation 
325 1 Teen DriVe. Nortn 
SL FL 33702 

COMMODORE 64:: 
SHOOTXNG GALLERV 

1001 KACHINB CaDI 
DIAL II DISCOQYtS 

AVAILAlILB 

EMERALD SOFTWARE 
122 BANGOR STREET 

LINDENHURST, NY 11757 

(516) 226- 5849 
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STOP LOOKING!

THIS IS

* UJars It's Bt' *

FOR THE

COMMODORE 64

somnrlKr c2Q.SO/025.SO color Accountant *S.OO

Corr'tota TronLi

Estror PUP rlu.M/018.» 51«»Inner 21.95

CenDMC ■ * smnft ,,,....,21.95

Powcum... " " Solo Fe»er 11.95

Ylc-Jo corinows

1 W 15.« told Ft«r If .OQ

inow U 15.« HeMli uies 16.00

igtr Tontl 15,55 SCO'nlon 16.00

IPXL ^.O.—■■■■iiiJlilN ilfln *ntii*>f

I no lo'tmre

cllar Tninn 19.M
orY Jovmcis ore oiner

iw ictotri 11.50 qcetfuriei.

lav. Pact I oi II II.M

Ware Its fit!

BEAT THE HIGH COST
OF SOFTWARE

Before you buy any more software, you

owe il lo yourself lo |Oin SCJfTRADERS :

ihe tjsicsi growing worldwide trading

network. Members swap software and

info for jll rompuiers

Annual membership includes:

• Quarterly trddjng directories

• Monthly and flash updates

• Persona I i/ed trader listings

• Trader support systems

• Plus much mote

Imagine having access IO hundreds, even

thousands ot piograms, each costing no

more than ihe price of a stamp oi phone

call, loin now to beat the pnce increase

and find out about the new member S$

offer. S49.95 U.S. $55.95 FOREIGN. SASE

tor info.

S^FTRADERS" INTERNATIONAL

1610 Shomaker Dr.

Murphysboro. IL 62966

RAM
For ATARI

64K RAM BOARD FOR THE 400
with Lifetime Warranty

• Highest quality available

• Reduces power consumption

Reduces heal

64K Board moo $150

48K Board (4Ooi $115

32K Board (4oo/booi S 90
FREE SHIPPING ANYWHERE IN USA

Intec

peripherals

CORP
906 E. Highland Ave.

San Bernardino. CA 92404

T (714)881-1533

$45000 WEEKLY
working one or two

hours a day with your

personal computer.

GUARANTEED. Simple

program process. No

special skills or ex

perience. Free

details/application.

BOND INDUSTRIES
7115 Blanco Road

Dept. 114-178

San Antonio. TX 78216

PUBLIC DOMAIN, Inc.
- SOFTWARE -

Supporting all COMMODORE computers

Written by users, for users.

* GAMES * UTILITIES • EDUCATIONAL •

Over 11OO programs and growing

VIC-20
VtC collection »1 - 70+programs-Tape/Disk-S10 OO

VIC collection a 2 - 70+ programs- Tape/Disk- $1 0 OO

VIC colleciion * 3 - 70+ programs- Tape/Disk- $1 0 OO

COMMODORE 64
COMMODORE64 s 1-254-programs-Tape/Disk-S1000

COMMODORE 64 s2-25+pn)grams-Tape/Disl(-SIO.OO

I'ET / CBM
PET/CSM - 5 Utility- Tapes/Disks- SI 0 00 each

PET/C8M- 11 Game - Tapes/Disks - SI 0 00 each

PETVCBM - 6 Educational- Tapes/Disks - SI0 00 each

Price includes shipping and handling.

Wa ara YOU R world wide user software connection.

An alternative to the high cost of software.

CHECK. MONEY ORDERS.

VISA and MASTERCARD accepted.

For A Free Catalog Write:

Public Domain, Inc.
5025 S. Rangchne Rd.. W. Milton, OH 45383

Phone (513) 698-5638

Dealer inquiries welcome.

SMALL

BUSINESS
PROGRAMS for ATARI0

GENERAL LEDGER SYSTEM

A rjyiicieie sysreni in one prog'sn Deagnea Dy dccounionls lo

naiOie any ca^rnn^rion ol ?00 Balance Sneer trcmie ana Eipense

,!ca)unis Menu driven lor easy entry Mantans aiO prims lo Ihe

screen W nonier Casn DiSOu'semenls Cdsn HeceiOi^ Jou'irtl En

ines tiw Balance Income Staenent awl Balance Snea Pm toui

48K, rjlSKETTE ONLY. PRINTER OPTIONAL

0NLYS69.95

MAIL ORDER INVENTORY
Win inis new s/sleni yen get resulls Designea Br quick inquiry

aM uDOdle Vnu mainl.im cu'tenl invenioiy teoiaer poicils Orfil

rosis sellinq Dnce*ia sales inlornMiior You iso DroQuce pii>hk|

48K DISKETTE ONLY. PRINTER OPTIONAL

only S69.95

BULK RATE MAILER
UseinisatoaraniioTMir.i.^r join maftngiiasaMfD'KOftDyflprodfl

ffiO'Oe!ele'inquiiy By p^i'l'aniSrJs ol IjsT rume rjiiyor ?iufOfle

24K. DISKETTE ONLY. PRINTER

0NLYS29.95
YOU SAVE MONEY' GET ALL THREE ONLY S150.00

TRADEWINDS SOFTWARE
1205 N r.cnrswc L A . Cfl 900-16 (213) 656-2139

MasierCard - Visa - Checks - CO D.'S

FANTASTIC

SOFTWARE

COMMODORE64

GAMES* BUSINESS ■ PERSONAL

EDUCATIONAL • SOFTWARE

15 DAV FHEE HOME TRAIL ON ALL MERCHANDISE

VISA MASTER CHARGE 6 CO.D. ORDERS ACCEPTED

A 1 COMPUTER SERVICES (509)783 4980

7103W.CLEARWATER. H-115 or

KENMEWICK.WA 99336 (5091783-9566

APPLE / ATARI / COMMODORE

MEASURE & CONTROL

TEMPERATURE

DISPLAY GRAPHICS

HARD COPY OUTPUT

ALARMS & SETPOINTS

DISK FILE DATA STORAGE

1-256 Sensors

Precise to 1/100 Degree

Complete Software

$129.00 Package

American Data Cable, Inc.
2864 Ray Lawyer Drive, #205-352

P.O. Box 2212 • Placerville, CA 95667

(916) 622-3465

VIC/20-C/64

} UTILITY

FILE
Electric/Water/Gas/Oil/Propane

Residential Commerical

An extensive energy consumption data processing program

to calculate, display and file, Named unit no. meter

readings (prior-present), costs (daily, interval, subtotal,

totals), dates - daily usage - plus cost projections.

Any additional entry is minimized as program or data tape

will return all data relative to next entry, printer option

included.

Tape ...$17.95 Checki'M.O.VISA/MasterCard

Disc. .. .$20.95 (U.S. Funds! (Include Exp. Date)

S&H .+52.00 N.Y. Add Sales Tax

Specify 20/64 - Tape Disc. Sinclair Atari Write

♦ New Tenant File (For Landlords) - Same Price

Cassette Tapes (10 pk.) ■ $14.95

FABTRONICS
51 Quarry St, Brockport N.Y. 14420

Dealers Welcome VIC/20 Requires +3K Mm.

VIC/20 - C/64 Reg. T.M. Commorfofe Bus. Mach Inc.
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STOP LOOKING I 
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• Ware Ifs At!. 

FOR THE 

COMMODORE 64 
' holl "oot""""" tn1lltut. 

SO",,,,,,tr ... . ,21UO/~15 . SO Celor ~C_' '''' ' •.....• fl6'i.OO 
toen"I)Q, C ,'",,10 
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BEAT THE HIGH COST 
OF SOFTWARE 

Before you buy any more \Ohware, you 
o we II W you r\el f 10 loin SV'"T A AOI A S '~ 

Ihe l ol \ l e\1 gro wmg worldwide tr<iding 
network . M embers ~w.ap \ohw<ire and 
Info for all compu ter\ 
Annu al member\ hip ind ude\ : 

• QU<ifleriy Irading directories 
• M Ofllh ly ol nd fl ash updales 
• Per..on<il iH-d Ifolder huing\ 

• Tr<ider support \yslems 
• PlU\ much more 

Imol!!Iflt' hol YIflg J(ce~\ ro hundl ed\, even 
thOUS<ind s of pr ogr<ims . edch (Ostlfl !! no 
more than Ihe pu ce of <i \ Iamp 0 1 phone 
cal l. JOin now to beol l the pflce incr~<i>e 
<ind find oul aboul the new member SS 
offer . \49.95 U.S. S55.95 FOREIGN . SASE 
lo r Iflfo. 

S\;>FTRAOERS'- INTERNATIONAL 
1610 Shomaker Dr. 

Murphy\ boro. Il 62966 

U".h",. OISK '" TAPE whtn 0,""'11 

~t.~OAMES ' BUSINESS ' PERSONAL 
~ EDUCATIONAL ' SOFTWA RE 

15 DAV FREE HOME TRAIl ON All M[RCHA tIDIn 

VISA . MASTER CHARGE & C.O.D. OROERS ACCEI'1" EO 

Po . 1 COMPUTER SERVICES !5091783-4980 
l103W. CLEARWATER. H ·115 Of 

KENNEWICK . WA 99336 (509) 783·9566 
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RAM 
For AlARI 

64K RAM BOARD FOR THE 400 
wit h Lifetime Wa rrant y 

• H ighest quail t y avai lable 
• Redu ces p O .... l" con sum phon 
• Red uces heal 

64K Board 
4BK Board 

(4 00) 

(4 0 0 ) 

32 K Board (dOO/8001 

$150 
S115 
S 90 

FREE SHIPPING ANYWHERE IN U SA 

INTEC 

PERIPHERA LS 

CoRP 
906 E. High land Ave. 

San Bern ard ino . CA 92404 :m: (714) 881-15 33 _ 

A I A R I 400 . 800 ~ , . I , .O ..... , ~ . <>I ... I ... RI In< 

$45000 WEEKLY 
working one or two 
hours a day with your 
personal computer. 
GUARANTEED. Simple 
program process. No 
special skills or ex
perience. Free 
detai Is/ appl ication. 
BOND INDUSTRIES 

7115 Bl anco Road 
Dept. 114· I7B 

San Anlonio. TX 7B216 

APPlE / ATARI / COMMODORE 
MEASURE & CONTROL 

TEMPERATURE 
DISPLAY GRAPHICS 
HARD COPY OUTPUT 

ALARMS & SETPOINTS 
DISK FILE DATA STORAGE 

1-256 Sensors 
Precise to 111 00 Degree 

Complete Software 
$129_00 Package 

American Data Cable, Inc. 
2864 Ray Lawyer Drive, # 205-352 

P. O. Box 2212 - Placerville, CA 95667 
622-3465 

PUBLIC DO~LUN, In,,_ 
S OFIWARE -

Supporting all COMM O DOR E computers 
Written by users, for users. 

* GAMES * UTILITIES * ED U CATIO NA L * 
Over 1100 programs and growing. 

l'lC-20 
VlC collllCI,on _ 1_ 70+ prog'lms - Tapel DIs\o; - SIO 00 
VIC collecl,on - 2 - 70 + prov.ams- Tape/D,sk - SI O 00 
VIC colleCI,on -3 -70 + p.og.ams- Tape/ D,sk - SIOOO 

CO~L'IODORE 64 
COMMOOQRE64 _ 1-25+ Pl'Ollrams- T~pe/D'sk-SIOOO 
COMMOOQRE64 _ 2- 25+ plUg",ms- Tape/O,sk- S IOOO 

I'ET / CB~I 
PET/ CBM - 5 UI,I,IV - {apes/O,sls - $10 00 elch 

PETICBM - II GlIme- Tapes/Dlsls - S I O.OO lIach 
PET/ CBM - 6 Educa loonal - Tapes/D,sks - SI O OO eac h 

Price includes shipping and handl ing. 

We are YOU R world wide user sohwa re connec tion. 
An al tamativ. 10 t he high cost of software . 

C HECK. MONEY O RDER S . 
VISA aod MASTERCARD a ccepted . 

For A Free Catalog Write: 
Public Domain, l uc_ 

50 2 5 s. Rangc l.ne Rd., W . M i lton. OH 4 538 3 
Phone (51 3) 698 ·5638 

Dealer inquirie s welcome. 

SMALL • 
BUSINESS ""." 

PROGRAMS lor ATARI" 
GENERAL LEDGER SYSTEM 

;. comp:ere 51SI&n on one rn-og!iI1\ Descgne<l D) dCCOUlltoYlIS to 
I"\iJ\tlIe .. n ~ t(JI'lJIndtlOn 01 '00 BaI<r1ce Sneet Irtonl! <inll E. oonse 
dt:J:IUl1tS I,teou Of'letllO, us)· en!!\ l,tarnrdlflS.vIC cuntS 10 tne 
loC.'eE!fi Of 0"nll."1 Cd9\ IJ6ou!semenIS Cd'>t1 RetII'DI~ Jo .... ndl En 
",t\ I",~ B....l"lte Int0l"1~ SloII emen! anll Bdldt'te Snee1 PilI \1)11' 
to1·DI.o't! ro ·Mlr ' 101 -"Iu ' 

4BK . DISKETTE ONLY. PRINTER OPTI ONAL 
ONLY S69 .95 

MAIL OROER INVENTORY 
I'l m tn,~ ne .. , .. s j"Slem )CU get result~ De!.lcnoo \:)1 IlU,L. ,nuu,, '!" 
olf1il uOCd'e You fI\iIIr.IJn curlenl "' , !!fl'OI , .oorcer PCNI!· Ild!! 
OSI~ 'P '1lQ Dllte."o $d·ts IfllOrnodlOO~ Yw 1<jQ D,oelllttlM . Illl 
51\ t,,'e 10 Do.I) lerul1~ \.des."o Ifl>i!nrOf) !etotS 

4BK. DISKETTE ONLY. PRINTER OPTIONAL 
ONLY S69.95 

BULK RATE MAILER 
UseIM,S DfllQloJTllOn1.tl1li1'n ¥OUf rnJ","C 'ISlSol~IlIlfe'50!\ Gy ""coce 
.¥:Il oe ere' "Qllll) 11"( OiII"tld' ~aQ !> 01 '.lSI !"IdfTle tt , or ill/COile 

24K . DISKETTE ONLY. PR IN TER 
ONLY S29.95 

exten9ve energyconSOOlption data processing progr~ 
to calculate, display and file. Named unit no . . melel 
leaCings (prior·present!. costs (daily, interval, subtotal, 
totals!, dates · daily usage· plus cost projections. 

Any additional entr,' is minimized as ploglam or data tape 
will retLm all data relative to next entry, printer option 
included. 
Tape . , .$17.95 Check/M.O.NlSAlMastefCafd 
Disc. . $20.95 (U.S. Fundsf (Include Exp. Date) 
S & H . +$2.00 N.Y. Add Sales Tax 
Specify 20/64 . Tape Disc. Sinclalr/Atari Write * New Tenant File (For landlords) . Same Price 
Cassette Tapes no pk.)- $14.95 

FABTRONICS 
51 Quarry St., Brockport N.Y. 14420 

Dealers Welcome VICf20 Requ res +3K M,n 
VICt20 CI64 Reg T M Commodore Bus. Mach Inc 



Personality
Analyzer

I

Ant

• til

g
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I

ourwtf your ipoiH, tout dttt

Find out who you "nil )tt atong with.
wiiu will worV w*l[ wKh vou htio will
ba (un to b* with

Muiurs comp«ibilit¥. ™r»«i poNIRW,
b*til*k>r tin^ntiii, v*lu*l. tie.

PSYCOM

SOFTWARE

INTERNATIONAL

ZllC Fatal Ute (Mm

o««"i."-«b« (513) 474-2188

For Your Commodore 64

AN ARCADE-STYLE GAME

VIC-ED
Dealers call 212-499-S400 direct for pricing.

NEW ITEMS!

HARDWARE
UPA-20 Standard Centronics Cable S19.95

Driver Listing Included!
UCA-20 Universal Cassette Cable $19.95

Use any cassette machine!
16K RAM ROM Board Jumpered for any 8K block

Socketed Board with support chips S24.95
Populated with 8K $49.95

Populated with 16K $79.95

2716 EPROMs for RAM/ROM Board ... (o$7.50
3 Slot Memory Port Expander S19.95

SOFTWARE
WORDWIZ for the Unexpanded VIC-20.. . $14.95

A nice small word Processor
Mailing List requires 8K minimum S14.95

Sorts, selects, and prints labels

! 2 FREE DISASSEMBLERS
when you send 51 for our CATALOG.

WORLD ELECTRONICS'
177 27th Street

Brooklyn, N.Y. 11232
A Division of World International Trading Corp.

EPROM

PROGRAMMER

2716 • 2732 • 2732A DEVICES

COMPLETE SYSTEM
READY TO READ. VERIFY or

program your eproms

only $79.95
plugs directly into vic-20

no additional parts or

accessories needed

software tape included

adapter kit available for other 6502
based computer systems

please inquire • add s3.50 for shipping

md residence add 5% tax

MWS ELECTRONICS visa.mc
P.O BOX 118 ACCEPTED

POCOMOKE. MD. 21851 301-632-0620

VIC-20 IS A REGISTERED TRADEMARK OF COMMODORE

LEARN ASSEMBLY
LANGUAGE-VIC-20
OR COMMODORE 64

The ?00 page Cook takes you through
assembly language programming

step-By -step using many examples

Software included is an assembler (w
an unexpanded VIC-20, and
an EXTENDED assembler (in-

cljding MACROS) (or an ei-

panded VIC-20 or C0MM0-
DORE-64. a full MACHINE
CODE MONITOR and a com

plete BINARY-HEX tutorial
and exerciser

MC'VISA ACCEPTED

Complete Package

(Book and Software.) S29.95 *is S3 00 ;»

Also Available VIC _

MACHINE LANGUAGE GUIDE 55.95 MsSIODgKUM

Abacus
Software

P.O. Box 7211. Grand Rapids, Ml 49510
Telephone: (616) 241-5510

PRINTER RIBBONS
lop quality low prices

For Each

ATARI 820 (blck.fd.gm.bfwn.prpl) S 5 00

ATARI 825 (black) 3 for! 0 50

EPSON MX80. 80FT, 70 (black) 7.50

EPSON MX100 (cartridge - black) 14 75

CENTRONICS 739 (Zip-Pack - blk) 3 for 12 50
CENTRONICS737.739(spool-blk) 3(or10 50

CENTRONICS 101 (black) 6 00

DIABLO HYTYPE II (nylon - black) 6 50

OKIDATA 80.82A.83A.8J (black) 3 (or 10.50

TRS 80 Lmeprinter I,II.IV (black) 5 00

TRS 80 Lmepnnter III, V (black) 10 00

Tl 810 (black) 3 lor 12.00
Tl 820 (black) 5 75

C.ITOHSTARWRITERF-IO(nylon-blck) 5 75
IBM 5256.3287.4974 (spool - black) 3.25

ESD p.o. box 952
Cleveland, oh 44120

Add SI 00 S&H for each 3 ribbons or less

(S1 1-3. S2 4-6: etc ). WRITE for OTHER

COLORS and PRINTERS! (OH mcl sis tx)

../7—J-: SHIRTS FROM CRP /j^,

l_J' TELL THE WORLD 1
YOU SPEAK "BASIC!

#1 QUALITY 100% COTTON
BASEBALL SHIRTS

ONLY-$9.95

PLUS S1 50 POSTAGE & HANDLING

CHOOSE FROM ONE OF THE FOLLOWING:

■ I SPEAK BASIC ■

'WANTA PLAY WITH MY VIC?"
■ BYTE MY APPLE '

1 MY COMPUTER FULFILLS BASIC NEEDS "

SEND CHECK OR MONEY ORDER TO

C.R.P.

P.O. BOX 31026

K. C. MO 64129

NAME

ADDRESS

CITY

ZIP

# SHIRTS SIZE

ALLOW 3 WEEKS FOR DELIVERY

DEALERS: REDUCED PRICES OFFERED ON

ORDERS OF 12 OR MORE. MANY OTHER

PHRASES AVAILABLE. WRITE FOR MORE INFO

RS23ZC Computer compatible

Paper Tape Transmitter/Model 612

Slops and starts on character at all speeds,

uses manual control or X-on. X-olf 90-260

volt. 50-60 Hz power. 50-9600 baud, up to 150

char/sec synchronous or asynchronous;

galed internal or external clock. RS 232C,

current loop or parallel output, reads 5-8 level

lape, 7-11 frames per character, even or odd

parity. Desk top or rack mount.

Addmasler Corporation, 415 Junipero Serra

Drive, San Gabriel, CA 91776, (213) 285-1121,

Telex 674770 Addmasler SGAB

COMMODORE 64
OWNERS ONLY

• SHARE - LEARN - ENJOY•

• Monthly Newsletter

• Public Domain Software

• Reports of Recent 64 Articles

• Local Chapter Meetings

• Product Discounts • Service Advice
■ Bi-Monthly Magazine • Advice on Training

• Annual Convention

- Member Bulletin Board

Send Name, address,
phone no. and annual dues (S25) to:

The Commodore 64 Users Group
Suite 100. Corporate West

4200 Commerce Court
Lisle, Illinois 60532

Or Call:

(312) 369-6525 (Weekdays
9:00am—5:00pm—Central Time)

MASTERCARD OR VISA ACCEPTED

"An independent not-for-prolil organisation".

May 1983 COMPUTE! ?P,7
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For Your Commodore 64 

- 2732A DEVICES 

COMPLETE SYSTEM 
READ Y TO READ, VERIFY or 
PROGRAM YOUR EPROMS 

ONLY $79.95 
PLUGS DIRECTLY INTO VIC·20 

NO ADDITIONAL PARTS OR 
ACCESSORIES NEEDED 

SOFTWARE TAPE INCLUDED 
ADAPTER KIT AVAILABLE FOR OTHER 6502 

BASED COMPUTER SYSTEMS 
PLEASE INOUIRE . ADD 53.50 FOR SHIPPING 

MD RESIDENCE ADD 5% TAX 

MWS ELECTRONICS 
P.O. BOX 418 

POCOMOKE. MD . 21851 

VISA , Me 
ACCEPTED 

301-632-0620 
VIC·20 IS A nEGISTEREO TRADEMARK OF COM MODORE 

ARN ASSEMBLY 
LANGUAGE -VIC-20 
OR COMMODORE 64 

The 200 J)aOe 000k 1~ you ItIroU!Ih 
usembly Ilnou~oe progummlnll 
step·by·5Iep USIOO mNly examples 
Sottwn nclJded is a'I membler lor 

an lJ'Ie~nde<l V1C-20, ~ 
iIf1 EXTENDED u.s«nbler (n
dUlling MACROS) lor an e~ · 
p;lnded VIC·20 or COMMO· 
DORE·54, a lull MACHINE 
CODE MONITOA and a com· 
plete BINARY·HEX tu10nal 
and exerciser 

MCIVISA ACCE~TfD 

P.O. 801 7211. Grand Rapids, MI 49510 
Telephone: (616) 241-5510 

PRINTER RIBBONS 
top quality low prtces 

Fo r Each 
ATAR I 820 (blck .rd.grn .brl'ln.prpl) S 5.00 
ATARI 825 (black) 310r 10.50 
EPSON MXBO. BO FT . 70 (black) 750 
EPSON MXIOO (ca"rldge· black) 14 .75 
CENTRONICS 739 (Zip-Pack · blk) 310r 12 .50 
CENTRONICS 737.739(spool-blk) 310r 10.50 
CENTRONICS 101 (black) 6.00 
DIABLO HYTYPE II (nylon· black) 650 
OKIDATA BO.82A.B3A .B4 (black) 310r 10.50 
lRS 80 lineprinter !. II .IV (black) 5.00 
TRS BO Llnepnnler II I. V (black) 10.00 
TI 810 (black) 310r 12 .00 
TlB20 (black) 5.75 
C.ITOH 5TARWRITER f -IO (nylon-blck) 5.75 
IBM 5256.3287.4974 (spool- black) 3.25 

ESD p.O. box 952 
cleveland, oh 44120 

Add $1 00 S&H lor each 3 ribbons or less 
(S1'1-3. S2 4-6: elc) WRITE lor OTHER 
COLO RS and PRINTERS' (OH Incl. sis IX) 

F
U
-:'" SHIRTS FROM CRP ,r

U
-:; 

< ' TEll THE WORLD 
YOU SPEAK -BASIC-' 
# 1 QUALITY 100% COTTON 

BASEBALL SHIRTS 
ONLY -S9.95 

PLUS 51 50 POSTAGE & HANDLING 

CHOOSE fROM ONE OF THE FOLLOWING: 
. I SPEAK BASIC ' 

• WANTA PLAY WITH MY VIC ' . 
· BYTE MY APPLE ' 

. MY COMPUTER FULFILLS BASIC NEEDS' 
SEND CHECK OR MONEY ORDER TO' 

C.R.P. 
P.O. BOX 31026 
K. C. MO 64129 

NAME _____ _____ _ 

AOORESS _______ __ _ 
CITY _________ _ 
ZIP __________ _ 

II SHIRTS SIZE :-:::::-::-=:-__ 
AllOW 3 WEEKS FOR DElIVERY 

DEALERS: REDUCEO PRICES OFFERED ON 
ORDERS Of 12 OR MORE. MANY OTHER 
PHRASES AVAILABLE. WRITE FOR MORE INFO 

RS 232C Computer compatible 
Paper Tape Transmiller/Model 612 

Stops and starts on character at all speeds. 
uses manual control or X-on. X-ofl 90-260 
voll . 50-60 Hz power. 50-9600 baud. up to I SO 
char/sec synchronous or asynchronous; 
gated internal or externa l clock, AS 232C. 
cu rrent loop or parallel output. reads 5-8 level 
ta pe, 7-1 1 frames per character. even or odd 
parity. Desk top or rack mount. 
Addmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776. (213) 285-11 21, 
Telex 674770 Addmasler SGAB 

COMMODORE 64' 
OWNERS ONLY 

-SHARE-lEARN-ENJOY-

• Monthly Newsleller 
• Public Domain Software 

• Reports 01 Recenl64 Articles 
• Local Chapter Meetings 

• Product Discounts· Service Advice 
• BI-Month ly Magazine· Advice on Training 

• Annual Convention 
• Member Bullet in Board 

Send Name, address, 
phone no. and annual dues ($25) 10: 

The Commodore 64 Users Group 
Suite 100, Corporate West 

4200 Commerce Court 
Lisle. Illinois 60532 

Oreall : 
(31 2) 369·6525 (Weekdays 

9:00am-5:00pm-Cenlral Time) 
MASTERCARD OR VISA ACCEPTED 

"An Indoependoent not-lor-profit orQ' nlullon". 
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FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.
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dress. Only one card should be used per

person. Circle the numbers that correspond to

the key number appearing in the advertisers

index.

Send in the card and the advertisers will receive
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product information have reader service num

bers, COMPUTE! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards only for subscribing or

for requesting product information. Editorial

and customer service inquiries should be ad

dressed to: COMPUTE!, P.O. Box 5406,

Greensboro, NC 27403. Check the expiration

date on the card to insure proper handling.
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Charter Subscription Offer

One year, 12 issue subscription □ Payment Enclosed

□ Bill-Me

□ SI5US □'totercard
□ $20 [US Funds) Canada r—1 y^

D S45 [US Funds) Air Mail n AmeTican Expre5S

Acct. No..

Exp. Date /_

Name

Address

City State Zip

Country

Charter Subscription Offer

One year, 12 issue subscription □ Payment Enclosed

□ Bill-Me

□ S15US □ Mastercard
□ $20 (US Funds) Canada g VISA

□ S45 [US Funds) Air Mail n Amencan Expre5S

Acct. No.

335901
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Name

Address

City State Zip

Country
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THE LEADING EDGE IN PRINTERS
ONE GREAT LINE. ONE GREAT WARRANTY

Finally, there's one full family of printers that covers every business or word processing application-
all from C.Itoh, a company known for packing more product into less price; and all distributed

All backed by a full years warranty from Leading Edge. (Try that on any other line of printers.)

THE PRO'S.
■.::■'■■■'.;

. ,, , , : - -)■ 10" carriage. Parallel or serial interface.
I rowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode.

Parallel or serial interface.

PROWR1TK2
■■■'■*■■

PROWRfTER

THE STAR.
The Starwriter F-10. In short (or more precisely, in a sleek 6" high, 30-pound unit), it gives you more

of just about everything-except bulk and noise-than any other printer in its price range. It's a 40 cps letter-quality
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing.

It plugs into almost any micro on the market, serial or parallel.

^-- -'. ."■■--.-.-

■■ ~'-THE MASTER.
The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps. the Master does it faster.

PRINTMASTERF-IO

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton. Massachusetts 02021.
Call: toll-free 1-800-343-6833: or in Massachusetts call collect 1617) 828-8150. Telex 951-624.

· .. 
~ . - - .... 
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IFYOU OWN ACOMMODORE COMPUTER,
YOU KNOW IT CAN DO ALLTHIS.

BUSINESS EDUCATION PROGRAMMING GAMES

BUT DIDYOU KNOW FOR ABOUT $100,
YOU CAM ALSO GET ITTO DO ALLTHIS?

SHOP AT HOME

■

DOW JONES
NEWS/RETRIEVAL

ELECTRONIC

MAIL

WIRE SERVICE
NEWS

TAX ADVICE

i*l— The Jcit>

3 Tip
Ulf-7

* Tip

GAMES TRAVEL
INFORMATION

COMMODORE
INFO. NETWORK

EMPLOYMENT
OPPORTUNITIES

The screens at the top of the

page show a few examples of

how versatile the VIC 20IV or

Commodore 641V can be with the
addition of Commodore software.

The screens below them give

you a few examples of how much

more versatile they can be with

the addition of a Commodore

VICMODEM.

For around S100, the

Commodore VICMODEM

will turn your VIC 20 or

Commodore 64 computer

into a telecomputer.

To make matters even better,

Commodore includes a few little

extras (such as a free hour's time

on the two most popular telecom

puting services! that add up to a

value of $197.50* A nice return on
USA PO Bc*5CQ Consh0Mx:«enPA1942S. Canada 3370PMrmac^venue. Agincoun.Omai.0. Canada MlWIM'CettanoHeis Subject lociianBe

CompuServe a a irademar, of Co-iouServe Ire aWHJR Block Co Do* Jores News Hett,«val Serv-M .s »r«a«itefed tradOTajV ol
Dow Jones & Co Ine The Source is a service ma-i ol Siwrce elecomouurg Cowahcn, a aub&diaiy of Readei) Dflest Coi»ra!K)n. Inc

an investment of about Si 00.

Most computer companies

think it's reasonable to ask as

much as S500 for a modem that'll

give you telecomputing capabili

ties such as ours.

However, with a VICMODEM

priced at around S100, we think

we're being a lot more reason-

able. Don'tyou agree?

K commodore

COMPUTER
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an investment of about 5100. 
Most compu ter companies 

think it's reasonable to ask as 
much as 5500 for a modem tha t'll 
give you te lecomputing capabili
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