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double columns. It is a little tricky to set up because

the columns will not align evenly unless care is

taken when placing carriage returns. It was not

bothersome, however, and, after some experi

menting, the text printed very nicely, each column

having margin requirements pre-selected by

the user.

On page 43 the automatic page numbering

function is presented as CTRL + (cy. This combina

tion does not work. It took a few minutes to locate

the correct sequence for page numbering; it is

SHIFT +@.

Its few disadvantages considered, Textwizard

has a number of features which do set it apart

from a simple text editor and turn it into a func

tional word processor.

One reviewer argued that the best single fea

ture of the program is the Insert Text function.

Because of the ease with which this works, there is

little need for a lot of text moving. During this

mode of operation, the operator is able to make

insertions anywhere in the text without concern

for erasure of previously written text. In addition,

the screen border changes color during this opera

tion, providing a constant reminder of the mode of

operation. Wrap-around is maintained during the

insert phase and this is a definite asset during text

editing. Indeed, the ability to wrap-around text,

thus keeping the text on the screen readable, is one

of the really fine, and well-executed, features of

Textwizard.

The use of changed screen colors and borders

is a feature of Texlwizard, which truly takes advan

tage of the versatility of the Atari, and helps to

bring to this product an overall feeling of polish,

while giving the user a very clear indication of the

current mode of operation.

Print commands and formatting ability with

this program are superb, if the Atari 825 or Cen

tronics 737 printer is used in conjunction with the

program. The ability to do multiple column printing

is a great asset and it is here that Textwizard dem

onstrates a clear superiority over other word pro

cessors for the Atari. This feature alone would

make the program worthwhile for anyone who

publishes a newsletter.

Printing copy on cut (vs. continuous) paper is

facilitated by the page eject and wait commands.

The former performs a form feed, seeking the top

of the next page. The latter causes printing to be

suspended until a new sheet of paper is loaded.

The chaining feature is a powerful means to

overcome the limitations imposed on the size of

text files by the amount of available memory. With

a I12K system, no text file may be greater than the

equivalent of about 6.5 single-spaced pages. Sooner

or later, most users will confront this ceiling, and

will despair unless they see one implication of

CHAIN: manuscript components (ranging from

single characters to the largest amount of text

permitted by memory) may be strung together

with a command string in the first text file, resulting

in the sequential printing of the whole.

The Final Overview

• Panelist #1:

"Overall, Textwizard is a very clean, useful word

processor, delivering all that Datasoft says it will. It

is easy to use and requires very little effort on the

user's part to get excellent performance. It is also

fast. The editing and searching functions are ex

tremely swift and accurate. The chain command

works well and facilitates printing and editing

large blocks of text efficiently. The only two

enhancements it could use (but doesn't need) are

graphic display of the formatted page, and perfect

spelling."

• Panelist #2:

"In short, Textwizard is a generally well-conceived

word processing system for the Atari. Sometime

between conception and delivery to the user, how

ever, various gnomes intruded and left indelible

marks on the product. Textwizard is well-suited

for preparing term papers, inter-office memos,

and informal personal correspondence. It may

even be appropriate for the Great American Nove

list. Professional technical writers and business

executives will be happier and more productive

with the much more powerful — and costly — word

processing products that are targeted to their more

complex needs."

• Panelist #3:

"With over fifty commands available to aid in edit

ing, formatting, storing and printing text, Textwi

zard certainly provides the user with serious word
processing capabilities. The program is well thought

out; the formatting commands are simple and easy

to use. Although a touch typist will probably have

some small difficulty learning to use the extra keys

with finesse, this is certainly not a drawback of the

program. While certain portions of the program

are weak...lack of menu and scrolling, and a very

time consuming search and replace function, these

are more than offset by the speed and ease of use

which other areas of the program deliver to the

user. All things,considered, Textwizard, at a list

price of $99.95, is a good buy and one which could

be recommended to all Atari 800 owners."

Textwizard. Datasoft Inc., 19~> 19 Business (loiter Drive,

Northridge, CA 91324. $99.95. 32K and one or more disk

drives and compatible with Atari 825, Centronics 137, and

Epson MX-80.
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Put Graphics

Modes 1 And 2

At The Bottom

Of Your Screen

R.Alan Belke

DeKalb, IL

Most of you who are regular readers of COMPUTE!

are familiar with the mixing of the graphics modes

("Mixing Atari Graphics Modes," COMPUTE! #6).

The only problem is that you can't use a mode past

its regular range. That is, if you wanted to use

Mode I past line 20 or Mode 2 past line 10, you

couldn't. So you were stuck putting text you wanted

at the top of the screen or in the text window. Until

now, that is!

What's The Display List?

First we'll look at the Display List to see what it is

and what it does. Figure I shows the Display List

for Mode 3. You can verify this by running Program

1. Locations 560,561 contain the starting address

of the list.

Figure 1.

112,112,112,72,112,158,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,

8,66,96,159,2,2,2,65,78,158

The purpose of the list is to tell the computer

how to display the information stored in the screen

and/or text memories. Let's see how it does this.

The first three bytes (112) set up the margin at the

top of the screen. How they do this, I don't know.

Anyone out there know? Next comes what I call an

address byte, (72). In this case, a Mode 3 address

byte. (Figure 2 shows what the address bytes are

for each of the modes.) This byte pulls double

duty. First, it sets the first line to Mode 3. Then it

tells the computer that the next two bytes contain

the address of the screen memory.

Figure 2.

MODE 012345678

ADDRESS BYTE 66 70 71 72 73 74 75 76 77 79

The next 19 bytes (8) set one line each to Mode

3. I call these Mode 3 bytes. You get the value for

these bytes by subtracting 64 from the address byte

(72-64 = 8). From this, we can deduce that any byte

with bit 6 on is an address byte. Also, notice that 19

Mode 3 bytes with the Mode 3 address byte give

you 20 rows of Mode 3, which fills the screen up to

the text window.

For whatever mode you are in, you will have 1

address byte and the number of rows, minus I,

regular bytes. For example, Mode 7 will have a

Mode 7 address byte (72) and 79 regular Mode 7

bytes. Giving you 80 rows. To find out how many

rows each mode has, check the "Table of Modes

and Screen Formats." It's on the inside back cover

of your Basic Reference Manual.

The Last Three Rows Of The Text Window

Now here's the important part. The next byte (66)

is a Mode 0 address byte. But, instead of the next

two lines containing the address of the Screen

memory, they contain the address of the Text

Editor memory. This is the start of the text window.

Modes 1 through 8 use the Screen memory. Mode

0 uses the Text Editor memory. As you may have

already guessed, the next 3 bytes (2) are Mode 0

bytes, giving us the last three rows of the text win

dow. If we were in a full screen format, these last

six bytes would not be here.

Now we are to the end of the list. This next

byte (65) is also an address byte. But it has a special

purpose. It tells the computer that it has reached

the end of the list and that the next two bytes contain

the starting address of the list. (The same as

locations 560,561.)

Before we go on, let me say that the bytes that

contain the addresses may vary, depending on the

Mode you're in and on the amount of memory you

have. All the other bytes will be the same.

So how do we get Modes 1 and 2 on the bottom

of the screen? It's simple! Basically, all we do is

change the Mode 0 bytes to Mode 1 or 2 bytes.

Presto! The computer now displays the Text Editor

memory in Modes I or 2.

Let's look at Program 2 to see how this is done:

Line 10: sets the margins to 40 characters per

line and selects mode 3 with text window.

Then it finds the address of the Display List.

Line 20: searches the list for the start of the

text window.
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lUisard
The Ultimate Personal Finance Management System

This new, comprehensive system enables you to determine how much you can

afford to spend and what can be saved or invested, It graphically illustrates

the answers to: "Where does the money go?" It also does a great deal more

. . . nothing else even comes close!

Budget; Projections Check Entry

a.auto s
B.BOOKS S

C.CLOTHES S
D.DENTIST S

E.ELECTRIC S
F.FOOD S

G.GA5 S

H.COMPUTER S
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J.CABLE TV 5
K.GARDEN S

L. LEISURE '.
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M.CHARITY S
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i' not,i>. ■ 111 .:

O.HISCEL S
R.REHT S
5 . SCHOOL 5

T.TELEPHONES
U.OPEN S
U.tt^SALOHY j

You are given 21 categories for which

you enter a monthly plan and your

anticipated income. The categories can

be modified by name or amount at any

I time by you. The program prompts you

if every step of the way.

Enter data. . . month, check ft,

amount, y or n for tax deducibility,

payee. Enter bank deposits and

interest. Record up to ninety-six checks

per month in amounts up to S99.999.ao.
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Expense Comparisons

Your checks can be sorted and dis

played in four different ways: Name,

Category, Tax Deducibility, Number.

This can be done on a monthly or

annual basis. The checks, deposits

and interest data are automatically

filed for access by the Bank State

ment Reconciliation Program.

Detailed comparisons are displayed on

a monthly or categorical basis which

show ± and percentage relationships.

You can then identify and analyze obvious

and not-so-obvious relationships

of the entered factors.

Colored bar charts are generated

rapidly via machine language comparing

the amounts projected with actual

expenditures. Chart displays are produced

for both months and categories.
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J.C.PEMN
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Graphic Presentations
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Also included in the system are:

■ Printout options—all popular 40/80 col. printers.

■ Multi-color graphics and sound enhancements".

■ 4 record keeping categories for electric usage, gas

consumption or whatever you wish to track.

■ Check reconciliation-calculating totals and displaying

# of checks and deposits outstanding.

° An audio/visual reward if your account balances.

■ 8 utility programs.

a User-friendly operation and full documentation.

The system is designed for Atari* computers having

a minimum of 24K and operating from a disk drive.

* trade mark of Atan. inc OK Residents Add 4 % Tax

The price of the system is only EB49.95 plus $2.00 for handling/postage.

If your local dealer does not have the Financial Wizard. . .

Telephone orders are accepted on Mastercharge or Visa credit cards.

Maii order must be accompanied by check or money-order or credit card #.
Dealer inquiries invited. [405] 751 -2783 From Compucari.

Exclusively

thru
nni i ime

D CHECK ENCLOSED
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Address .

City

Cardtf
^ .

10944-A North May

Oklahoma City, OK 73120

- [405)751-2781
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.State. ■ Zip
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the answ ers to: "Where d o es the money go?" It a lso does a great d e al more 

nothing else e v en comes close! 
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Line 30: changes the Mode 0 bytes to Mode 1

bytes.

Line 40-50: the periods denote spaces.

There are a few things of which to be aware. Even

though you are using Modes 1 and 2, you're using

the Text Editor memory; so the computer thinks

in 40 column, not 20 column lines, which means

two lines now equal one old line. Here is an example.

Suppose we use an empty PRINT statement, plan

ning to leave a blank line. Sorry, it won't work. We

would have two blank lines. What we do is put 20

spaces in front of what we want printed on the

second line. Also remember that we are using the

Text Editor, so PRINT #6 will not work. Try some

different things yourself.

What About Mode Two?

Well, that's almost as simple. Mode 2 lines are twice

as wide as Mode 1 and 0; so there are only two

combinations using Mode 2 possible: two rows of

Mode 2 or one row Mode 2 with two rows of Mode

1. We can only use the same amount of room as

was originally there. Program 3 uses the latter

option from above:

Lines 10-20: same as Program 2.

Line 30: basically the same as in Program 2;

only this time we make the second line Mode

2. And, since we use one less byte, we have to

move the end of the list one location forward.

By now you should be able to change the text

window into any combination of Modes I and 2

you want. If you have a program that would work

better with the text at the bottom of the screen or

the text window as Modes 1 or 2, get to work, experi

ment! Remember, you're the boss.

Program 1.

10 GRAPHICS 3:A=PEEK(560)+PEEK(561)*256

20 D=PEEK<A):? Df'V'JslF DO65 THEN A=A+

i:G0T0 20

30 ? PEEK<A+.L);'V'?PEEK<A+2)

40 GOTO 40

Program 2.

10 POKE 82*0:GRAPHICS 3:A=PEEK(560WEEK

(561 )#256

20 IF PEEK(A><>66 THEN A=A+1=GOTO 20

30 POKE A»70:POKE A*3>6sP0KE A+4vA:P0KE

A+5i6

40 ? "-ATARI.AND.COMPUTE! AN-UNBEATA

BLE..11

50 ? " TEAM -FOUR.LIMES.M

0E..I"

60 COLOR 2:SETC0LOR 1f10>6:PL0T 17yl:DRA

WTO 17»10:DRAUT0 9,18

70 PLOT l?yl:i:iRAUTD 19?18«PL0T 2<M:»RAU
TO 20,13

80 PLOT 22p1sDRAUT0 22>:L0:DRAUT0 30j18
90 GOTO 90

Program 3.

10 POKE 82>0:GRAPHICS 3:A=PEEK<560HPEEK

<56i)*256

20 IF PEEK(A)<>66 THEN A=A+-1:GQTO 20

30 POKE A*70=P0KE A+3*7:PQKE A+4»6:P0KE

A+5>65:PQKE A+6»PEEK<A+7 ):POKE A+7>PEEK<

A+8)

40 ? ".ATARI.AND-COMPUTE!...!.LINE-OF.M0

0E-2-"

50 ? "..2.LINES.OF.MODE.1"

60 COLOR 2:SETC0L0R If10i6bPL0T 17il:&RA

WOO 17>10=BRAWTO 9il8

70 PLOT 19,l:HRAWT0 19il8:PL0T 20il:DRAU

TO 20il8

80 PLOT 22ilsDRA«T0 22ii0:BRAWT0 30.18

90 GOTO 90 ©

educational software for the ATARI' educational software for the APPLE =

HIDDEN WORDS
Aword-search program for the ATARi*.

Move your character over the letters

that spell your word. Words may be read

from left, right up, down, or diagonally.

• For one or two players

• Four levels of play

• Comes with word base of the most

frequently misspelled words.

• Requires JOYSTICKS

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

SPATIAL RELATIONS
For the ATARI*Designed to help the child learn words

that indicate size and placement. Units

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

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

one joystick. Minimal reading. SIDE

TWO REQUIRES NO READING ■ Use

with Type-TH-Talk" speech synthesizer.

16K BASIC. Preschool-! .... S17.50

THIS 19 -

•2 Type-Pf-Talk™*** speech synthesizer (VOTRAX). if
| Let ycur computer talk with one of the easiest to use speech §

£ synthesizers on the market. r

8 Requires RS-232 interface S375.00 =

^:h.e.s.i.s.
P.O. Box 147 • Garden City, Ml 48135

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

DEALER INQUIRIES WELCOME

Fiease add. 51.50 shipping'hand I ing. 51.50 for C.O.D.. Mich. res. add 4S sales lax

WRITE FOR FREE CALALOG

k of Atan. Inc. "APPLE is trademark o( Apple Computer. Inc. ""Type- M Talk is'ATARI is tradem

ttadcmaiii ot VoL
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Line 30 : changes the Mode 0 bytes to lode I 
bytes. 
Line 40-50: the pe riods denote spaces. 

There are a few things o f which to be aware. Even 
though you a re using Modes I and 2, you're using 
the Tex t Edi tor memory; so the computer thinks 
in 40 column, not 20 column lines, which means 
twO lines now equa l one old line. Here is an example. 
Suppose we use an empty PRI NT sta tement, plan­
ning to leave a blank line. So rry, it won't work. We 
would have two blank lines . What we do is put 20 
spaces in front o f what we want printed o n the 
second line. Also remember that we are using the 
Text Edito r, so PRI NT # 6 will not work. T ry some 
diffe rent things yourself. 

What About Mode TWo? 
Well , that's almost as simple. Mode 2 lines are twice 
as wide as Mode I and 0; so there a re o nl y two 
combinations using Mode 2 possible: two rows o f 
Mode 2 or one row Mode 2 with two rows of Mode 
I. We can only use the same amount of room as 
was originally there. Progra m 3 uses the lalter 
optio n fro m above: 

Lines 10-20: same as Program 2. 
Line 30: basica ll y the same as in Program 2; 
onl y this time we make the second line Mode 
2. And , since we use one less byte, we have to 
move the end of the list one location forward . 

By now yo u should be able to change the text 
window into any combination of Modes I and 2 
yo u wa nt. I f you have a program that would work 
better with the text at the bottom o f the screen or 
the text window as Modes I or 2, get to work , expe ri­
ment! Remember, you' re the boss. 

Program L 

10 GRAPHICS 3:A=PEEK(560)+PEEK(561 )*256 
20 I1=PEEK(A):? D;",";:IF D065 THEN A=A+ 
1: GOTO 20 
30 ? PEEK( A+l );","; PEEK( A+2 ) 
40 GOlD 40 

Program 2. 

10 POKE 82 , 0:GRAPHICS 3:A=PEEK(560)+PEEK 
(561 )*256 
20 IF PEEK( A)( )66 THEN A=A+l:GOTO 20 
30 POKE A,70:POI(E A+:I.t,: POKE A+4, 6: POKE 
A+5,6 
40 ? ".ATARLAND. CO MF·UTE! .• • .. AN.UNBEATA 
BLE •• " 

50 ? " •••• _ •. _TEAM •.. • .••..• FOUR.LI NES.M 
DE..1 " 
60 COLOR 2:SETCOLOR ldO,6:PLOT 17'! :DRA 
WTO 17,10:DRAWTO 9,18 
10 PLOT 19,1:DRAWTO 19,18: PLOT 20,1:I1RAW 
TO 20,,8 
80 PLOT 22 , 1:DRAWTO 22,10:DRAWTO 30,18 
90 GOTO 90 

Program 3_ 

10 POKE 82,0:GRAPHICS 3:A=PEEK( 560 )+PEEK 
( 561 )*256 
20 IF PEEK( A){)66 THEN A=A+l:GOTO 20 
30 POKE A.70:POKE A+3,7:POKE A+4,6:POKE 
A+5,65:POKE A+6,PEEK(A+7):POKE A+7,PEEK( 
MS ) 
40 ? ".ATARI.ANII.COMPUTE! ••• l.LINE.OF.HO 
[IE. 2. " 
50 ? " .. 2. LI NES. OF . MOllE. 1 " 
60 COLOR 2:SETCOLOR 1,10,6:PLOT 17,1:bRA 
WOO 17,10 : I1RAWTO 9,18 
70 PLOT 19,I:DRAWTO 19,18:PLOT 20,I:DRAW 
TO 20 .18 
80 PLOT 22,,:DRAWTO 22dO:DRAWTO 30,18 
90 GOTO 90 © 

educational software for the ATARl' educational software for the APPLE = • + 

~ HIDDEN WORDS ~ 
~ A word· search program for the ATARI· . ~ 
~ Move your character over the letters ~ 
Ii! WOQI'IUS5I1HUO I [ .... 50S (" /OI that spell your word. Words may be read g 
< 1I05<l llIOLLnV,l'lOEl'lRPO fromlefl· hl d d' II· .... < U~C O/Ol"' l f f EOUlI C l'lI"l550 ng up. own.or lagona y. -

~:~ g~~~:~~~ ~6~~g!~~ • For one or two players ~ 1! I Q ypc vr l'l S lI l FJC"ollIOK' • Four levels of play ~ 
_ TWQ ~ V"EYTOT SQOr.ISO~ CI 

~~~! ~~~!~~~~~~:7~~~ • Comes with word base of the most ;; 
~ t..OSI"IG ~ frequently mi~pel1ed words. ~ 

• Requires JOYSl1CKS ;-

SPATIA~4~~I~;~~N~7.50 ~ ~ 
~u Designed to help the child learn words For the ATARJ· 
-6 . that indicate size and placement Units ....... ___ .. 
" cover. big/small. tall/ short, right/ left 
~ high/ lOW, over/ under. in/out Requires 

THIS IS -

~ one joystick. Minimal reading, SIDE BIO Itt 
lWO EQUIRES NO READ;NG . Use 

~ with Type-'N·Talk" speech synthesizer. 
16K BASIC, Preschool·1 .. , $17.50 • _____ ~ • 

'" " 2 Type-N'~ Talk'"'" speech syntheSizer (VOTRAX). if 
~ Let your computer talk with one of the easiest to use speech ~ 
~ synthesizers on the market r-
~ Requires RS·232 interface. .................... . .. 9375.00 ~ 
~ <ff.H.E.S.I.S. i 
~ P.O_ Box 147 • Garden City, M148135 Q 

or call (313) 595·4722 for C.O.D. g 
~ Some T.H.E.S.LS. software Is now available for the APPLE 11+ E!. 
'"< DEALER INQUIRIES WELCOME :s 
'" ~~ Ddd: $1.50 shipping/handling. $1.50 fOf COD.. MicI'L res. ilIUd 4, sa\e$ tax. ". 

WRITE FOR FREE CJ.LAlOG ~ 
~ • ATAR! i:s u~rnarkof AtilIri,lnc •• APPLEisUilidemill,kofAppieCompule<,lnc, ' ''Type-'N Talk,s ;; 
..2 lra~milIr'K 01 VQtrIlJl. 0' 
a..le.¥4JO$ )'I!uone:mp" •• +11 TlddV"t(1 JOJ a..le.¥4J0$leUOne:mp" JHVIV"t(1"" 



Fantasy for your ATARI

Ali BaK*
the iort\\ tVrieves

lly Stuart Smith

Guidt your alter ego, All IWm. through the thieves mountain
den in an attempt to rescue tht beautiful princess, I reaaurc

magic, and grertt danger awall you! One or more human players

can guide up to seventeen friendly characters through the many

rooms, halls, and caves. Some characters wander around

randomly, making each adventure a little different.

ALI BABA AND THE FORTY THIEVES is written in high

resolution color graphics and includes music and sound effects.

Adventures can be saved to disk and resumed at a later time.

Requires 32K.

On Diskette Only - $3255

Graphics for your ATARI

CharacterMaqic
By Chris Hull

It's easy to create your own character sets and save them to

diskette or cassette with CHARACTER MAGIC. But this is not just

another character editor. CHARACTER MAGIC helps you use all the

character types that the Atari is capable of. including descending

characters (8 x 10 dots) and two types of five-color character

graphics not supported by Atari's Operating System. Documenta

tion includes examples of display lists that let you use these "secret"

graphics modes. Requires 32K.

Cassette or Diskette - $29.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE

PLEASE WRITE FOR OUR CATALOG

ASK FOR QUALITY SOFTWARE products at your favorite computer store II neces

sary you may order directly from us. MasterCard and Visa cardholders may place

orders by calling us at |213) 344-6599. Or mail your check or bankcard number to the

address above. California residents add 6% sales tax. Shipping Charges: Within

North America orders must include $1.50 for shipping and handling. Outside Horth

America the charge for airmail shipping and handling isS5.G0. Pay in U.S. currency.

SOFTW71R6

6660 Reseda Blvd . Suite 105. Reseda. Ca 91335 1213)343-6599

M1CROW0RLD. an adventure within your computer is available

on the ATARI and the TRS-80 You are transformed into an

electroid and must explore thectrcuits of your computer Over 80

locations and many oiigmal problems exist within ihe maze of

transformers and transistors We dare you to explore the maze of

bit cells' Each version of Microworld explores the workings ol its

respective computer. Atari or TRS-80 Microworld comes with a

booklet defining terms and describing the function of the mystify

ing inner workings of home computers Come face to face with a

staticon' Explore the Microworld1

SATISFACTION GUARANTEED!

If for any reason you are not satisfied with our products, return

your order w.thin 14 days for a prompt and cheerful refund

ORDERING INFORMATION

Orders are processed within'five working days. Shipping and

handling charge of Si 00 will be added to all orders within the U.S

and Canada. Overseas orders please add S3 00 for air pest

Atari Microworld Atari 400 and 800

32K Cassette $19.95=

Atari 400 and 800

32K Diskette $22 95
TRS-80 Microwrold TRS-80 Model I and Model III

Level II 16K Cassette Si9.95

TRS-80 Model I and Model Ml

Level II 32K Diskette $22.95

MICROWORLD

SHIPPING

NAME 1
STREET

■ CASSETTE ■ DISKETTE

* CHECK

EX P. DATE

MED SYSTEMS SOFTWARE

P.O. Box 2674. Chapel Hill. NC 27514

1-800-334-5470

"Indicates trademarks ot Atari

Fantasy for your AJARI 

Ali Daba 
at1~ the fortl1 thieves 

Ily Sluart Smith 

Guide your alter cJ!o. A l i Bab...-t . through Ihc thieves moun tain 
den in an aucmpl to rescue the l>ei\ uliful princess. Treasure. 
magic. and great danger await you! One or more human players 
can guide up to seventee n fr iend ly characters through the many 
rooms. halls. and caves. Some charac ters wander around 
rando mly, making each adventure a litt le different 

ALI BABA AND THE FORT Y THI E.VES is writlcn in high 
resolution color graphics and includes music and sound effects. 
Adventures ca n be sewed to d isk and resumed at a later lime. 
Requires 32K. 

On Diskette Only - $.32.95 

Graphics for your AJARI 

Character Magic 
By Chris Hull 

It's easy to creale your own character sets and save them to 
d iskette or cassette with CHARACTER MAGIC. But this is not just 
another character editor. CHARACTER MAGIC helps you use all the 
character types that the Atari is capable at. Including descending 
characters (8 x 10 dots) and twa types 0( five-color character 
graphics not supported by Narl's Operating System. Documenta­
tion includes examples of display lists that let you use these "secret" 
graphics modes. Requires 32K 

Cassette or Diskette - $29.95 

FOR OUIl COMPLETE LINE OF ATARI SORWARE 
PlEASE WRITE FOil OUR CATALOG -

ASK FOR QUALITY SOFTWARE products at your favorite computer store. II neces· 
sary you may order directly from us. MasterCard and Visa cardholders may place 
orders by calling us at (213) 344-6599. Or mail your check or bankcard number to the 
address above. California residents add 6% sales tax. Shipping Charges: Within 
North America orders must include S1.5O for Shipping and handling. Outside North 
America the charge for airmail shipping and handling is SS.OO. Pay in U.S. currency. 

~aUJlLI1Y 
~SOFTWJlRE 

6660 Reseda Blvd., Suite lOS, Reseda. Ca. 91335 (213) 34_ ·6599 

'Indicales trademarks of Atari 



104 COMPUTE] February 1982 Issue 21

Atari PILOT

At The Helm
Patricia Tubbs

Sunnyvale, CA 94086

As instructor for Gifted/Talented students in the

Sunnyvale Elementary School District and educa

tional computer consultant, I have had the oppor

tunity of field testing Atari's PILOT language for

the past year.

As a programmer in BASIC at an intermediate

ability level, I've found Atari's PILOT extremely

easy to use. Not only is text manipulation easily

managed, but also both sound and high-resolution

graphics are within the reach of beginners.

PILOT was originally developed by Dr. John

Starkweather of the University of California Medi

cal Center, San Francisco. It is a computer language

which is word-oriented rather than number-

oriented. People without any prior knowledge of

computer programming find it easy and under

standable to use in a very short time. The knowledge

developed while using PILOT is a good foundation

for moving on to other computer languages.

Curriculum-based Programming

ATARI PILOT makes preparing current

curriculum-specific programs fairly easy. It has

three modes of operation; they are: immediate

mode, auto-number input mode, and run mode.

When using the immediate mode your commands

are executed immediately upon typing them and

pushing the RETURN key. The auto-number

input mode accepts PILOT statements, checks

them for syntax errors and, if correct, assigns a

number in sequence to each line and stores the

statement in the program storage area. The run

mode executes any program in the computer's

memory.

With this language the programmer has the

ability to control the appearance of words on the

screen. In BASIC any print statement may appear

to be spaced accurately and not divide words in

inappropriate ways until that print statement is

run. At that time the computer automatically di

vides any word at the end of a 40 space line. This is

especially difficult if you wish to have a string

variable (such as the student's name) inserted

within that line. However, in PILOT, the computer

will not break any words in a T: (type) statement,

but will simply move them ahead to the next line.

This feature is probably my favorite point for

using PILOT when writing curriculum-based

programs.

Another of the built-in features that is ex

tremely helpful is the ability to renumber the pro

gram lines. The lines within the program may be

renumbered by any increment starting at any

number. This is especially helpful if you have

created a particularly useful graphic design or

musical piece and wish to use this module in some

other program at another date. By renumbering

the module to correspond to the new program, this

module can become a part of the new program

without the need of retyping" it into the computers

memory.

The main text of your program is made with

simple to use commands.

T: tells the computer to Type this on the

screen.

A: the computer Accepts the user's input

M: matches the user's input with the pro

grammer's expected answers.

C: Compute uses only integer arithmetic

within the range of" -32768 to 32767.

J:*LABEL allows the program to Jump to a

module of the same name..

U:*LABEL allows Use of a module and then

returns to the next statement following the U:

statement.

♦LABEL

E:

a module is created between these

two commands.

GR: this command allows use of any of the

various GRaphics capabilities.

SO: allows use of SOund.

PA:: PAuses for a specific length of time.

Atari PILOT has been extended beyond

PILOT'S usual text and computational abilities to

include Atari's capability for high-resolution

graphics and sound. This graphics ability is called

"turtle graphics," which comes to PILOT from the

LOGO programming language, developed by Dr.

Seymour Papert at MIT.

The programmer is able to control an imagi

nary robot called a "turtle" on the video screen.

This turtle may be commanded to turn any number

of degrees and to move forward any appropriate

number of spaces. In doing so, it leaves a trace on

the screen.

The full range of Atari colors is available for

the turtle to use. However, you may use only three

colors and the erase (or background color) at a

time. After a figure has been drawn with the turtle,

you may paint it by giving it a FILL command, at

which time your figure is filled with color. (See
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Atari PILOT 
At The Helm 
Patricia Tubbs 
Sunnyvale, CA 94086 

As instructor for Giftedrralented students in the 
Sunnyvale Elementary School District and ed uca­
tional computer consultant, I have had the oppor­
tunity of field testing Atari 's PI LOT language for 
the past year. 

As a programmer in BASIC at an intermediate 
abi lity level, I've found Atari's PILOT ex tremely 
easy to use. Not only is text manipulation easil y 
managed, but also both sound and high-resolution 
graphics are within the reach of beginners. 

PILOT was originall y developed by Dr. John 
Starkweather of the Unive rsity of Califo rnia Medi­
cal Center, San Francisco. It is a com pute r language 
wh ich is word-oriented rathe r than number­
oriented. People without any prior knowledge of 
computer programming find it easy and under­
standable to use in a very shorltime. The knowledge 
developed while using PILOT is a good foundation 
for moving on to other compute r languages. 

Curriculum-based Programming 
AT ARI PILOT makes preparing current 

curriculum-specific programs fairly easy. It has 
three modes of ope ratio n; they are: immediate 
mode, auto-number input mode, and run mode. 
When using the immediate mode your commands 
are executed immediately upon typing them and 
pushing the RETURN key. The auto-number 
input mode accepts PILOT statements, checks 
them for syntax errors and, if co rrect, ass igns a 
number in sequence to each line and stores the 
statement in the program storage area. The run 
mode executes any program in the computer's 
memory. 

With this language the programmer has the 
ability to control the appearance of words on the 
screen. In BASIC any print statement may appear 
to be spaced accurate ly and not divide words in 
inappropriate ways until that print statement is 
run. At that time the computer au tomatically di­
vides an y word at the end of a 40 space line. This is 
especially difficult if you wish to have a string 
variable (such as the student's name) inse rted 
within that line. However, in PILOT, the computer 
wi ll not break any words in a T: (type) statement, 
but will simply move them ahead to the next line . 
This feature is probably my favorite point for 

using PILOT when writing curriculum-based 
programs. 

Another of the built-in features that is ex­
tremely helpful is the ability to renumber the pro­
gram li nes. The lines within the program may be 
renumbered by any increment starling at any 
number. This is especially helpful if you have 
created a particu larl y useful graphic design or 
musica l piece and wish to use this module in some 
other program at anothe r date. By renumbering 
the module to correspond to the new program, this 
module can become a pa rt of the new program 
without the need of retyping it into the com pute r's 
memory. 

T he main text of your program is made with 
simple to use commands. 

T: tells the computer to T ype this o n the 
screen. 
A: the computer Accepts the user's in put 
M: matches the use r's input with the p ro­
grammer's expected answers. 
C: Compute uses onl y intege r arithmetic 
within the range of -32768 to 32767. 
l:*LABEL allows the program to Jump to a 
module o f the same name. 
U:*LABEL allows Use of a module and then 
returns to the nex t statement fo llowing the U: 
state me nl. 

'LABEL a module is crea ted between these 

E: two cot1l1nands. 

GR: this command allows use o f any o f the 
various GRaphics capabilities. 
SO: allows use of SOund . 
PA: PAuses for a specific length of time. 

Atari PILOT has been extended beyond 
PILOT's usual text and com putationa l abilities to 
include Atari 's capabi lity for high-resolu tion 
graphics and sound. This graphics ability is called 
"turtle graphics," which comes to PILOT fro m the 
LOGO programming language , developed by Dr. 
Seymour Paperl at MIT. 

The programmer is able to control an imagi­
nary robot ca lled a "turlle" o n the video screen. 
This turtle may be commanded to turn an y number 
of degrees and_to move forward any approp riate 
number of spaces. In doing so, it leaves a trace on 
the scree n. 

The fu ll range of Ata ri colors is available for 
the turtle to use. However, you may use on ly three 
colors and the e rase (or background color) at a 
time. After a figure has been drawn with the turtle , 
you may paint it by giving i't a FILL command, at 
wh ich time your figure is fill ed with color. (See 



ALTERNATE REALITY

SOFTWARE
Presents for the Atari

THE ICHING

THE ANCIENT CHINESE BOOK OF DIVINATION

• The complete texi of the world's oldest book on disk

• 40K program

• 73 disk files (*155,0O0 bytes)
• Occupying 1211 disk sectors

• High Resolution Graphics

• Animation

• Music and Sound Effects

• Instructional text material

' Calculates and Displays Hexagrams

• Displays Judgement, Image, Moving Lines for primary

& secondary Hexagrams

•$44.95

order from:

Alternate Reality Software

2111 W. Arapahoe Drive

Littleton, Colorado 80120

Dealer inquiries invited

Atari isaT.M. of Atari, Inc.

ATARI1 400AND8001- COMPUTER OWNERS

AN OFFER

YOU CANT REFUSE!
PDI produces some of the most innovative

software for the Atari computer now
available. In order to convince you, we

have developed a sample cassette to show off

our programming skills. The sample cassette

has an animation-based educational program on

side A, and a mixed graphics and voice

demonstration on side B. Cost? Just

$3.95. If you don't like the programs,

simply erase and use the cassette as a

blank! (The cassette is a superior

quality, screw type C-20 with premium AGFA

or BASF tape.)

If you accept our offer, we will credit $3.95
against any future order with our company.

Just return the cassette with your order.

For the sample cassette send $3.95 to
Program Design. Inc.. 11 Idar Court.

Greenwich. CT 06830. (Foreign orders

include an extra $2.00 for postage.

ATARI* is the registered trademark of ATARI, Inc.

SYNCRO, INC.
SOFTWARE DIVISION

31332 VIA COLINAS SUITE 107

WESTLAKE VILLAGE, CALIF. 91361

213-889-9508

T.M.

SOFTWARE FOR ATARI 400/800

•s: ©1982

ALL GRAPHIC ADVENTURE. CAN YOU FREE

YOURSELF FROM ALIEN HELL? IN THE SPIRIT

OF THE"MAZE OF DEATH".

JOYSTICK REQUIRED

16K Tape $14.95 24K Disk $19.95

© 1981

A NEW GRAPHIC ADVENTURE, SIT BACK

WITH YOUR JOYSTICK AND DIVE THE DEEP

BLUE SEA. RENT RIG AND CREWTO PLUNDER

THE STRANGE TREASURES THAT AWAIT YOU.

JOYSTICK REQUIRED

24K Taoe $16.95 32K Disk $21 95

© 1981

ARE YOU A SUPERAGENT? A FAST ACTION,

ALL GRAPHIC GAME WITH PLENTY OF SPECIAL

EFFECTS IN AMAZE LIKE UNDERGROUND COM

PLEX. FIVE LEVELS OF PLAY IN REAL TIME.

JOYSTICK REQUIRED

16K T3De $12.95 24K D.sk S17.95

VISA AND MASTERCARD ACCEPTED.

CALIF. RES. PLEASE ADD 6% SALES TAX

PLEASE INCLUDE $1.50 SHIPPING

DEALER INQUIRIES WELCOME

BUDGETMASTER ($34.95)

• is a professional budgeting tool geared to develop and maintain

even the most complex budget. At the same time, the easy to

read manual and the friendly promptsallow even the beginning

budgeter without computer experience to develop a budget to

meet their needs.

• includes the option for hardcopy printout of any of the 39differ-

ent displays as well as an option to save yourdata to cassette or

diskette.

• requires 32K RAM

CHECKBALANCER ($16.95)

• although the perfect companion program to the Budgetmasler,

stands alone as a great tool to balance your checking ac-

count(s), with a monthly breakdown of your spending pattern.

• allows you to store yourspendinganalysistotapeordiskette, or

use Checkbalancer in conjunction with the Budgemaster,

and automatically rewrite the expense data of the latter pro

gram process.

• requires T6K RAM

BUYB0THPROGRAMSTOGETHERF0R$39.95ANDSAVE$11.95W

Send check or money order plus $1.50 for shipping and handling

and save C.O.D. fee (Sorry, no credit cards)

Ohio Residents Add Sales Tax

(DEALER INQUIRIES WELCOME)

St«va«« ^o^tso*. -.^^ • P.O. Box 25621 • GarfieW Hts., Ohio 44125
(216)581-9359

•Atari Is i Tradenurt of AM, Inc.

ALTERNATE REALITY 
SOFTWARE 

Presents for the Alari 

THEICHING 
THE ANCIENT CHINESE BOOK OF DIVINATION 

• The complete lext of the world's o ldest book on disk 

• 40K program. 

·73 di sk fi les (lSS,OOQ bytes) 
• Occupying 1211 disk sectors 
• High Resolution Graphics 
• Animation 
• Music and Sound Effects 
• Instruct ionallcx{ material 
• Calculates and Displays Hexagrams 
• Displays Judgement, Image, Moving Lines for primary 

& secondary Hexagrams 
• $44 .95 

order from: 

Alternate Reality Software 
2111 W. Arapahoe Drive 
Littlelon, Colorado 80120 

Dealer inquiries invited 
Atari is a T.M. of Alari, Inc. 

• SYNCRO, INC. 
SOFTWARE OIVISION 

~! 31332 VIA COUNAS SUITE 107 
WESTLAKE VILLAGE, CALIF . 91361 

213·889·9508 

SOFTWARE FOR 
ATARI TM. 

400/800 

" , IJ Cl l982 
A LL GRAPHIC ADVENTURE. CAN YDU FREE 

YOURSELF FROM A LIEN HELL? IN THE SPIRIT 
OF THE " MAZE OF DEATH ". 

JOYSTICK REQUIRED 
16K Tape $14 .95 24K Disk $19.95 

' I~i)l;ill C 1981 
A NEW GRAPHI C ADVENT URE. SIT BAC K 

WITH YOUR JOYSTICK AND DIVE THE DEEP 
BLUE SEA. RENT RIG AND CREW'TO PLUNDER 
THE STRANGE TREASURES THAT A WAIT YOU. 

JOYSTICK REQUIRED 

C> 1981 
ARE YOU A SUPERAGENT? A FAST ACTION. 

ALL GRAPHIC GAME WITH PLENTY O F SPECIAL 
EFFE CTS IN A MAZE LIKE UNDERGROUND COM· 
PLE X. FI V E LE V ELS O F PLAY IN REAL TIME . 

JOYSTICK REQUIRED 

VISA AND MASTERCARD ACCEPTED. 
CAUF . RES. PLEASE ADD 6% SALES TAX 

PLEASE INCLUDE Sl .50SHIPPING 
DEALER INQUIRIES WELCOME 

ATARI- 400 AND 800'" COMPUTER OWNERS 

AN OFFER 
,YOU CAN·r REFUSE! 

POI produces some of the most innovative 
software for the Alan computer now 

available. In order to convince you, we 
have developed a sample cassette to show off 
our programming skills. The sample cassette 

has an animation·based educational program on 
side A. and a mixed graphics and voice 

demonstration on side B. Cost? Just 
$3.95. If you don'llike the programs. 
simply erase and use the cassette as a 

blankt (T he cassette is a superior 
quality. screw type C-20 with premium AGFA 

or BASF tape. I 

If you accepl our offer. we will credil $3.95 
against any future order with our company. 

Just return the cassette with your order. 

For Ihe sample casserte send $3.95 10 
Program Design. Inc .. 11 Idar Court. 

Greenwich. CT 06830. (Foreign orders 
include an extra $2.00 for postage.) 

ATARI~ is the regislered trademark of ATARI. Inc. 

~\\\\II ,11M,. 

~-~ 
SLUVl-l."..z., So..f,l,~® 

BUDGETMASTER ($34.95) 
• is a professional budgeting tool geared to develop and maintain 

even the most complex budget. At the same time, the easy to 
read manual and the friendly promptsa llow even the beginning 
budgeter without com puler experience to develop a budget to 
meet their needs. 

• includes the option for hardcopy printout of any of the 39 differ· 
enl displays as wel l as an option to save your data to cassette or 
diskette. 

• requires 32K RAM 
CHECKBALANCER ($16.95) 

• although the perfe<1 companion program to the Budgelmaster, 
stands alone as a great tool to balance your checking ac· 
count(s), with a monthly breakdown of your spending pattern. 

• al lows you to store your spending analysis to tape or diskette, or 
use Checkbalancer in conjunction with the Budgemaster, 
and automatically rewrite the expense data of the latter pro­
gram process. 

• requires 16K RAM 

BUY BOTH PROGRAMS TOGETHER FOR $39.95 AND SAVE Stt.9S!!! 
Send cheek or money order plus $1 .50 for shipping and handling 

and save C.O.D. fee (Sorry, no credit cards) 

Ohio Residents Add Sales Tax 
(DEALER INOUIRIES WELCOME) 

S u,"" •• S • .fl"' '' '~ ® , P.O. 8012562t , Garfield Hts., Ohio 44125 
12161581·9359 
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Program 1.)

When writing SOund components in your

program you have the facility to command four

voices (up to a four-note chord) between C below

middle C to F# and C above middle C. This gives

you a chromatic scale of 31 notes with C below

middle C = 1 and F# above C above middle C = 31.

By including the PAuse command, one may

hold each note or chord for a given length of time.

The length of the pause is determined by the

number of l/60th of a second ticks selected (e.g.

one tick equals l/60th of a second, and 60 ticks

equal one second). (See program 2 and Figure I.)

The Atari joysticks and paddles can also be

used within your program. You may use up to four

joysticks in as many as 11 positions, with the joystick

duck. To draw these pictures using the turtle, I

utilized the instructions which I found in a crafts

book for sewing them in cross-stitch embroidery.

These instructions come printed on a grid which is

similar to the imaginary grid on the computer's

video monitor. By placing the turtle at the middle

of the embroidery grid, you can have it move the

appropriate number of squares, turn, and move

again where needed.

With the PILOT cartridge, Atari has provided

an exceptionally beautiful teaching guide for child

ren. It is an easy to follow as well as aesthetically

attractive manual which all children will enjoy

using. Also included is a general manual, as well as

a documented demonstration tape.

My fifth-grade students who Field-tested Atari

Figure 1.

PILOT Sound

13 14 15 16 17 18 19

12 3 4 5 6 7

20 21 22 23 24

9 10 11 12

25 26 27 28 29 30 31

Scale #3

trigger having a two position value. Four pairs of

paddle controllers with a range from 0 to 227

rotary positions may be used.

Another useful feature is the synchronization

of an audio tape to the computer. One could use

the audio portion of a tape to give instructions for

a given program or perhaps give a spelling word

orally. I see this as a particularly convenient aspect

when writing programs for beginning readers or

children with learning disabilities. While the audio

portion is running, the computer can display infor

mation on the monitor simultaneously.

PILOT is an easy to use programming lan

guage, one I am sure that most educators will Find

very useful for curriculum development for their

specific classroom needs.

Beatrix Potter On The Computer

Program 3 was written to use in the study of

the literature written by Beatrix Potter. This pro

gram was used as a biographical introduction and

follow-up lesson. With each question, several possi

ble answers were displayed. If students typed in

the incorrect answer, they were given some further

information and returned to the original question.

In this particular program, even wrong answers

produced further learning experiences.

This shows a color picture on the TV monitor

when a correct answer is typed: a bunny and a

PILOT bad no difficulty learning quickly to draw

pictures, manipulate text, and add sound effects to

their programs. I see this language as the first

language that beginning programmers should

learn. It is motivating and a good basis for learning

other computer programming languages.

Program 1.

289

219

229

308

316

350
369

370

389

390

460

485

410

490

500

550

560

uCK
IMHIS IS A SAMPLE PROGRAM OF

BLQCKS_STACKED OH ONE ANOTHER

GR: U0TG-8, -38.; CLEAR

GR'PEN RED

U ^SQUARE

GR^GOTG -8,-14

0?--PEN BLUE

U ^SQUARE

L.R:bO"D>0/2

GR:PEN YELLOW

LhSSGUARE
l):#SCftLE

GR: 4< DRAW 11; T»©0)

GR:FILL16
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Program I .) 
When writing SOund components in your 

program you have the facility to command four 
voices (up to a four-note chord ) between C below 
middle C to F# and C above middle C. This gives 
you a chromatic scale of 3 1 notes with C below 
middle C = I and F# above C above middle C = 3 1. 

By including the PAuse command, one may 
hold each note or chord fo r a given length of time. 
T he length of the pause is determined by the 
number of 1/60th of a second licks selected (e.g. 
one tick equals 1I60th of a second , and 60 ticks 
equal o ne second). (See program 2 and Figure I .) 

The Atarijoysticks and padd les can also be 
used within your progra m. You may use up to four 
j oysticks in as many as II positions, with the j oystick 

Figure I. 
PILOT Sound 

13 14 15 16 17 18 19 20 21 22 23 

duck. To draw these pictures using the turtle, I 
uti lized the instructions which I fo und in a cra fts 
book fo r sewing them in cross-stitch embroidery. 
These instructions come printed on a grid which is 
similar to the imagi na ry g rid on the computer's 
video moni tor. By placing the turtle at the middle 
o f the embro ide ry grid , yo u can have it move the 
appropriate Ilulnber of squares, turn, anclmove 
aga in where needed. 

With the PILOT cartrid ge, Ata ri has p rovided 
an exceptio nall y beautiful teaching guide for child­
ren. It is an easy to follow as well as aesthetically 
attractive manual which a ll children will enjoy 
using. Also included is a general manual, as well as 
a documented demonstration tape . 

My fifth-grade stude nts who field -tested Atari 

24 25 26 27 28 29 30 31 
2 3 4 5 6 7 8 9 10 11 12 

F~r j j*r r j j t¥r rr~ 
trigger having a two posi tion value. Four pairs of 
paddle controlle rs with a range from 0 to 227 
rotary positions may be used . 

Another useful feature is the synchronization 
of an aud io tape to the compute r. One cou ld use 
the audio portion of a tape to give instructions for 
a given program or perha ps give a spelling word 
orally. I see this as a particularl y convenient aspect 
when writing programs for beginning read ers or 
children with lea rning disabilities. While the audio 
portion is running, the computer can display infor­
mation on the monitor sillluitaneolisly. 

PILOT is an easy to use program ming lan­
guage, one I am sure that most ed ucators wi ll find 
very usefu l for curriculum development for their 
specific classroom needs. 

Beatrix Potter On The Computer 
P,:ogram 3 was writte n to use in the stud y of 

the lite ratu re written by Beau"ix Potter. This pro­
gram was used as a biographica l introduction a nd 
follow-up lesson . With each question, seve ral possi­
ble answers we re displayed. If students typed in 
the incorrect answer, they were given some furthe r 
information and returned to the original question. 
In this particu lar program, even wrong answers 
produced further lea rning ex pe riences. 

This shows a co lor picture on the TV monitor 
when a correct answer is typed: a bunny and a 

Scale #3 

PILOT had no difficu lty lea rnin g quickly to draw 
pictures , manipu late text, and add sound effects to 
their programs. I see this language as the fi rst 
la nguage that beginning programmers should 
learn . It is motivating and a good basis fo r learning 
othe r computer programming la nguages. 

Program I. 

20(1 :':'BLOCK 
21(1 , R' THE E; A SAt1F'LE F'POGRAt1 OF 

22£1 
300 
310 , 
350 
36(1 
37[1 
38£1 
390 

E:lOU5 STACI<ED CIt I otlE AHOTHEF.: 
GR ' GOTO-(I , - 3(); CLEAF~ 
GR ' FHI F.:ED 
U ' :(:~;QUAPE 
GF~ ' (;oTO -(1, -14 
GP • FBI BLUE 
U ' t~;I]UAPE 
GR ' GOTCH:; , 2 
GR • PEt I \'ELLm.l 

400 U ' tSOUARE 
405 , U ' t~;CAL E 
410 E' 
4 90 tSf~UAF~E 
5()0 , GF~ , 4([!F.:Al,11 6; TUHtl90 ::. 
550 GP 'F!LL16 
560 E' 



COMPUTERS Listing Conventions

Many programs which are listed in COMPUTE! use

cursor control keys, color keys, and so forth. We have

established a listing convention which we believe

eases the task of typing programs in accurately.

Atari Conventions

For the Atari, all the editing and cursor-control

characters are spelled out and surrounded by

brackets: [CLEAR] for "clear screen." Other charac

ters, such as CTRL-T (the "ball" character) will be

listed as the "normal" character, but within brackets:

[TJ. A series of identical control characters will be

indicated by a number within the brackets: [3 DOWN]

means type the cursor-down key three times; [12 R]

means type CTRL-R twelve times.

Two control characters, [ = ] and [—| should be

shifted. Any reverse field text will be enclosed wichin

vertical lines. (Press the Atari logo key [ JlV. ] for each

vertical line you see.)

A
ATARI

400 16K ------------ $319.00

400 YOURS TO 32K or 48K ----CALL

800 16K ------------ 729.00

410 RECORDER - - - - - - - - - - 65.00

810 DISK DRIVE --------- 439.00

850 INTERFACE - - - - - - - - - 165.00

830 MODEM ----------- 139.00

825 PRINTER - - - - - - - - - - 565.00

484 COMMUNICATOR -------- 289.00

ITT Cordless phone ------- 199.95

ZENITH GRN. PHOS. MONITOR - - - 129.00

EPSON PRINTERS ---------CALL

SOFTWARE ------------CALL

SHARP CALCULATORS -------CALL

SPECIALS! -------CALL

Prices subject to change without notice.

Shipping extra. No tax out of state. Ca.

residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND

SERVICE CENTER

^^ " COMPUTERTIME, INC.
| 309 Crown Rd.
^^^V KENTFIELD, CA. 94904

CALL TOLL-FREE 800-227-2520

In California 800-772-4064

Dealers -

Reserve your

copies of

COMPUTE first

Atari and

PET/CBM books

today. Call

919-275-9809

for ordering

information.

HAD IT WITH ERROR CODES

LIKETO BURN YOUR REFERENCE MANUAL?

THE ANSWER IS HERE NOW!

PRO CARD

WHEN YOU HAVE ONE OF THESE REFERENCE CARDS FOR YOUR ATARI1"

YOU'LL WONDER HOW YOU EVER GOT ALONG WITHOUT ONE! LOOK AT
THESE FEATURES . . .

All keyboard characters — exactly as they appear on your monitor.

Their ASCII values in decimal and hex with ASSEMBLER OF CODES.

BASIC and ASSEMBLER error code descriptions.

Player-missile and Operating System maps.

The ATARI*" internal character set displacements.

An up-to-date list of important OS locations.

Much more!

This is a fan-fold card with 10 pages packed full of information, but when folded will fil into

your pocket, ready for INSTANT access. Dimensions are 314 * 9 * %.

PRO CARD
CALL OR SEND $9.95 TO:

ON LINE COMPUTER CENTERS OKC

10944 A North May Ave.

Oklahoma City, Okla. 73120

COMPUTER CLUB AND DEALER INQUIRIES INVITED. CALL 405/751-2783.

ATARI is a registered trademark

COMPUTE!'s Listing Conventions 
Many programs which are listed in COMPUTE! usc 
cursor control keys, color keys, and so fo rth . We have 
esw blished a li sting convention which we be lieve 
eases the task of l}'ping programs in accur~llely. 

Afarl ConvenHons 
For the Alari , all the editing and cursor·control 
characters are spelled oul and surrounded by 
brackets: [C LEAR] fo r "clear screen." Othe r charac­
ters, such as CTRL-T (th e "ba ll" character) will be 
listed as the "normal" charaClcr, but within brackets: 
[T). A series of identical control characters wi ll be 
indica ted by a number within the brackets: [3 DOWN] 
means type the cursor-down key three times; [12 R] 
means lype CTRL-R twelve limes. 

Two contro l characters, [::] and (- ] should be 
shifted. Any reve rse field text will be enclosed within 
vertical lines. (Press the Ata ri logo key [ JI\.] for each 
venical line you see.) 

)Il 
AlAR I' 

• .......... ~ .... ec.--. O 

400 16K - $319 . 00 
400 YOURS TO 32K o r 48K 
800 16K - - - - -

- CAL L 
729 . 00 

410 RECORDER - - - - - - - -
810 DISK DRIVE - - - - - - -
850 INTERFACE - - - -
830 HODEM 
825 PRINTER 

65 . 00 
439 . 00 
165 . 00 
139.00 
565 . 00 

484 COMMUNICATOR - - - - - - - - 289 . 00 

ITT Cord l ess p h one -
ZE NI TH GRN. PHOS. MONITOR 
EPSO N PRINTERS - - -
SOFTWARE - - - - - -
SHARP CALCULATORS 

199.95 
129.00 

- C A 

- C A 

- C A 

S P E C I A L S ~ - C A 

Prices subject to change without notice . 
Shipping ext r a . No tax out of state . Ca . 
residents add appropriate taxes . 

WE ARE AN AUTHOR I ZED ATAR I SALES AN D 
SERVICE CENTER 

COMPUTERTIME, INC, 
309 Crown Rd. 

L 

L 
L 

L 

KENTF IELD I CA . 94904 

CALL TOL L-FREE 
In Cali for nia 

800 - 227 - 2520 
800 - 772 - 4064 

HAD IT WITH ERROR CODES 

L 

L 
L 

L 

Dealers­
Reserve your 

copies of 
COMPUTE's first 

Atari and 
PET ICBM books 

today, Call 
919-275-9809 
for ordering 
information. 

LIKE TO BURN YOUR REFERENCE MANUAL? 
THE ANSWER IS HERE NOW! 

PRO CARD 
WHEN YOU HAVE ONE OF THESE REFERENCE CARDS FOR YOUR ATARI'· 
YOU'LL WONDER HOW YOU EVER GOT ALONG WITHOUT ONE' LOOK AT 
THESE FEATURES . 

All keyboard characters - exactly as they appear on your monitor. 

Their ASCII values in decimal and hex with ASSEMBLER OF CODES. 

BASIC and ASSEMBLER error code descriptions. 

Player·missile and Operating System maps. 

The A TARI' · internal character set displacements. 

An up·lo·date list of important OS locations. 

Much more! 

This is a fan·fold card with 10 pages packed full of infonnalion, bul when folded will fit into 
your ~kel , ready for INSTANT access. Dimensions are 3~ x 9 x~. 

PRO CARD 
CALL OR SEND $9.95 TO, 

ON UNE COMPUTER CENTERS OKC 
10944 A North May Ave. 

Oklahoma City. Okla. 73 120 

COMPUTER C LUB AND DEALER INQUIRIES INVITED. CAll. 405/751-2783. 

ATARI;. b regililered IracHn>ark . . 
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Program 2

996 R = THIS IS THE ATARI MUSICAL SCALE

WITH EACH NOTE HELD FOR 15/68TH
SECOND

1600 &SCALE

1010. , C = «S=#S+1

1020 , SO=#S

1030 , PA= 15

1040 , J(#S<31>:2SCALE
1058 E!

Program 3.

10 T =

119 C=#H=1
120 ^BORDER

136 C'ftH=#H+l

14S T:

150 J(#H<39> ^BORDER

160 T- BEATRIX POTTER

170 T:

180 T-- ONCE upori a time ttere were

ur little Rabbits.* and their names

190 T; were

200 T = FiOPSii-

210 T^ Cotton-tail,

and Peter.

228 T =

230 T =

240 !•■

250 PA-180

260 LhWIUSIC
270 R^THIS PROGRAH WAS WRITTEN TO BE USE
D AS AH AUTOBIOGRAPHICAL INTRODUCTION TO

BEATRIX ROTTER AND HER BOOKS.

290 R = PATRICIA TUBES,'SUNNYUALE, CAIFO

318 GRa-lUIT

320 T:Ht-«5.t is your name?

330 ft:$NAHE

340 :^FIRST

359 l--i'ho wrote THE TALE OF PETER RABBIT

360 T= Beatrix Potter-
hark Twain E

zra Keats

37Q A^

380 GR=QUIT
390 «:BEATRIX, t1ARK,EZRA
490 J1 = *BEATRIX SHARK SEZRA

410 mm

428 T =

430 T^flank Twain wrote HfXKLEBERRY FINN

and other stories. Please try asain.v
448 J'-^IRST

450 -ftTRb

466 T;

470 T^Ezr^ Keat? wrota ^JHISTLE FOR WILL!

E and otKer stcfiss PI53.55 try asainA

4S0 J:«FIRST
49G ISEEATRIX

510 T^Yes, Baatrix Potter wrote THE TALE

OF PETER R£;B='!T and 22 more books for c

hildren like aou and your friends.\
520 A-

530 U^BUNNY

540 ^SECOND

550 T = Why did Miss Potter write THE TALE

OF PETER RABBIT?^

560 r
570 T: Just for the fun of it

ior the monea a

5 a set we! 1 letter

580 £r

598 GR^OUIT
£80 M ^ ■!! ixT; FOP. V£LL
619 JtVtJUST SfOR ^V£LL

620 &4JST

630 T:Ves, Miss Potter- did enJoy writing

stories.- but that was rot her only reas

on. Try aaain.N

648 T'

300 R- LINE \WSER 97S SHOULD BE CHANGED
"■/EARLY TO ALLOW FOR THE CWP££J fiNSH

ER.

670 T^iss Potter did not need the &

because she '.'.fas the daus-hter of a w

hy lawyer Please try asainA

688 T =
698 JsJSBCCND

708 WELL

710 T:Yesj she wrote this story as a

108 

Program 2 

990 F:' THI S I~: THE ATARI r-1llSICAL ~:CALE 
~lITH EACH HOTE HELD FOP 15/ 6(1TH 

SECOHD 
1000 tSCALE 
1010 , C ' liS=#~:+l 
1020 , 
1030 , 
1(140 , 
1050 E' 

PA: 15 
J( #S<31 ): tSCALE 

Program 3_ 

110 Co IIH=l 
120 :(':E~:!F.:DEF: 
13(1 Co #P.=l!H'" i 
14(1 T' 

180 
lit' 

--

190 
-,-

200 

"" 

I , 

T 

T' 

O~·~CE UPl)!"! a t.i file t.he~··e t~e!·· e f (-
1 itt.! e ~~:lbb l ts.J and U-ie1 t-· n3.il'~5 

210 T' Cot ton- t.a i1 , 
and Pet.er·. 

.... 
220 T: 

230 T 

250 Pk10e 
260 U'tI1USIC 
270 R,THIS F'ROGRA'1 t,lA'; t,l.!(ITTEti TO BE UtE 
o AS AH AUTOBIOGRAPHICAL lHTF:ODUCTIOt·l TO 
BEAWIX POTTER AnD HEE Bom<~:. 

290 R' PATR I C I A TUBBS., -Sln'ltl'r'UALL CA I FO 
F:t-HA 
3(10 F: , LI HE tlUl1BER 970 ~:H:)ULD BE CHAt·r.~ED 
'lEARL'r' TO ALLOl,I FOR THE CORFET Ar6\,j 

ER . 

COMPUTEJ 

310 GlNtlJIT 
320 T' Hha t is e1Ollr' naiile'-
330 A, fHAt1E 
340 :!~F I F:ST 
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350 T' Hho lOt-ot.e THE TALE OF PETER RABB IT 
1'\ 
360 T' Beatr' ix Pot.t er 

Ihr·k Twain E 
Zt'a Keat.s 
370 A' 
380 GR 'QUIT 
390 I·"E.'£ATRI>(, 11ARK., EZRA 
400 Jl1 ':!1'EATRI:~ :((I1ARK t EZRA 
410 tl'ARK 
420 T' 
430 T ' I-lark T loa i n IJJr'ote HUCKLEBERRY FI tlH 
and other stor·ies . P1 ease tr,~ :;.;.:;. in. ',_ 
440 YIHRST 
450 tEZF:A 
460 T' 
47(1 T: Ezr' ~:' K~a~.s (:.If'ot.,: ~J~"H ~:;;L~ P)F.' ~gL~-: 
E and 1)t.kEr .;tories p~~~= .:: b -·';:, c:'~1jn \ , 

48£1 .J: :::::F!P~::T 

49t1 tBEATP :::-:: 
50", T 
510 T: Yes) E:S!2.t.r· i;~' F'o:.t.er· wr·ot.e THE TA~E 

OF PETER PAE:~~ :T 2.:-,d 22 ::: )r'e b:)c,k::.: f elt-· c 
hi 1 dr-en 1 ik!: :1-(!U 3.nc ::.~ o ;.; ·- f t-' ~ 2: n(~5 . ~ " 
52[1 A: 
53[1 U: lEljt'I~~\' 

540 :~:SECc!~~D 
550 T :~lk~1 did t·1.i.5S ~·C:tt. 2t-· lIW·it2 THE :ALE 

OF F'ETE~: PA<;:E: IT?", 
560 T' 
57~1 T: just. f .: !t". t-~-,e fun .Jf i t. 

fOt-· t.he flI 0~-r-2~ ~ 

5 a set. !.tJe 11 1 et.t.et-· 
58'" A, 
59~1 GR : C)!j I T 
600 11 ' JU:::T .. FC'f;: .. t,lELL 
610 .111 ' tJU:::T :';':F>:!~: t~jELL 
620 :(UU:,:T 
63~1 T :'-(25 .1 r'E '55 Pott.~::r· did en.j o'j !;Jr·l t.ine 

stor' i es .' but. t.~'. :,!~. 
on . T r'~1 as::tlr: 
64(1 T' 
65(1 .J: :i::SECCN:::! 
66(1 t FO': 

1;.1 :15 .-- ~ .j' .. I ••. 

670 T: t1 is5 PGt.t.er· did n(:t. neel~ t.he m')~-le:1 

beC~ I.~52 she i.l.r.:iS t.h~ d3.t~9~i ter' .:~f 2. I.lte:! 1 t. 
h~ 1a;!l~er' P 1 e::.se tt-·:,., ::'9::' i r . .-\ 
680 T ' 
690 .I ' :\SECCND 
700 tHELL 
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well letter- for a aouns friend.. 5 aear

old feel . \

726 T=
730 A =

746 U'SBUNNY

758 *THIRD

760 T:Miss Potter lived in what country?

770 T=
780 T= Ensland

Canada
Uriited States

790 A =

800 GR=QUIT

810 M = ENGLANDi CANADA, UNITED STATES
820 J1:*EHG *CAN *UNI
830 SCAN

840 T'

850 T: Canada is an Enslish speaking co

untry but not the home of Hiss PotterA

860 J:£THIRD
870 *UNI

880 1-

890 T' Both Ezra Jack Keats and Mark Twa

in are from the United States but Hiss P

otter was not.'--.

900 J=*THIRD

910 *ENG

920 T =

939 T = Yes, she lived in England and THE

TALE OF PETER RABBIT first appeared in

print in 1901. \

946 DUMBER
950 T!Can you tell your teacher and mte h

ow 1 ons aso that was':'

960 ft =

970 tt'80

9S0 TH: Try subtractins that one wore ti
iiie. Remember you put this year's number

on the top with 1931 underrate. \

998 TY: My. that was a Ions tirae aso.. wa

sn't it, *NAME '': \

1030 J-r :>'NU;1SER

1018 ft:
1028 US*DUCK

1036 ^FOURTH

1049 T=Kha were the books published in t

he si'iial 1 size':'

1058 Ti

1868 T; To fit small hands (or)

1878 £r

18S8 GR:QUIT

1896 f^HAHDS,PAPER

1188 JR**HAN05 tPPPt*

1118 ^PAPEP

1128 T: You're risht, the paper would co
st less.- but sha had another reason for

wantins the bocks rice *n-5 small A

1138 J--^FOURTH

1148 &HANDS
1158 T rii55 Potter told her printer that
the books ;;;sre to be small enough for 1

ittle hands to hold, \

1168 T:and printed on 'stout' paper. Th

e size she sussested was 5 inches by 3

3/4 inches. \

1178 ft=

1180 U**DUCK
1199 SFIFTH

1209 T^Was Pater Rabbit- translated into

any other lansuases?

1218 A;

122y GP-fl!JIT
1239 11=YES
1249 TV=Yes,Peter Rabbit has been prints

d in twelve lansuase^ including ftfrikaan

s and Japanese: as we! 1 as irv.

1245 TV' Braille.

1268 TN=TR¥ AGAIN'
1278 JN^FIFTH
1289 ft:

1298 U^BUHNY

1388 tSIXTH

1318 T'Frow where did the :dea^ tor the

characters in Beatrix Potter's books com
eY '■■■

1328 T--

1339 T- other people

p-ets and animals she watched

ch i \ dr&n
1346 h^
1359 GR:QUIT

1368 h:0THER; PETS i CHILD

1389 :^OTHE?

1399 T-No not other people, try o^e more

1400 J-tSIXTH

1482 tCHILO

1494 T: Other children did often siys he

r ideas; however, he- aain ideas -zi-vie ot

her ways

I486 J^SIXTH
1419 *RETS

1429 T^Yes, as a child Beatrix owtsd «an

She took Koffie wild, ill or hv^ty pets

animals arid rur;pj tWaa c^ck toN

1439 ■;■ health Beatrix was the .:r>;^ da

ushter of wealthy parents who did t*.c^- w-a
nt her to so to F^biir or priwateN
1448 T- school. She had a tutor at hose
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we 11 1 et. t.er· f or' a ~1CI\jn9 f r-l end ., 5 ':'Je:"i~-· 
old t·loel . . .... 
720 T 
730 A 
740 U' :tE:lItl~l';' 
750 t THIRD 
760 T,11 i ss Pot.t.et' 1 i 'Jed In ~jhat countt--:,;? 
\ 

770 T' 
780 T' En91 and 

Catnda 
Uni ted St.ates 

790 A' 
800 GR 'QlIIT 
810 IHNGLA~m, CAHAOA, lIt·IITED STATES 
820 Jll' tENG :;CAH tliH I 
830 :~:CAN 
840 T' 
850 T' Canada is an En91 ish speak i n9 co 
untt, :,; but not. the hO .... le of 11iss Potter' \. 
860 J'tTHIF~D 
870 tUN! 
880 T' 
890 T' Both Ev'a Jack I(ea ts and Ihrl Twa 
in are ft' oln the United St.ates but 11iss P 
ottet' was r,,)t. ". 
900 yt-THIRD 
910 :i:EtlG 
920 T' 
930 T' Yes , she 1 i ','ed j n Ens1and and THE 

TALE OF PETER RABBIT first aPFear'e,: !t-; 

pr' int in 1901 . ", 
940 t tlUt18!:R 
950 T: Can ~(;U te 11 ~Oi.Jr· t.eacher· and ii:2 h 
Olt.1 1 ons aso t.h~ t. IJ.I:;'S? ... 

960 A' 
970 rHO 
9813 Ttl ' T t-·:,; sIJbtt' act.i tiS t.ha tone ii'Ot'€! t. i 
aile . Rei\":eiilber' ::.1:j!j put th i 5 ~eal"' I 5 nl.~f1)ber· 
on the top !)J i t.h 19~1 1 under·nat.h.·\ 

990 TV : tt:."I ! th"3. t !.IJas 3. 1 ons t.l !"lle aso .1 I.l! :j. 
sn I t. it J :tliAr·1E ? 
1£100 ..J~ i : :U~!-'!l~:ER 

1010 H' 
1020 ll':';;OUCr-:: 
103(1 :~~FOUF.:TH 
1040 T:\·lh~ .. \Ier·e the book s f"ub1 ~Sh8d lr; t. 
he Sil\a 11 size',' " 
1050 T' 
1 (16(1 T : To f 1 t. sl~·:2. 11 h::s.;"ld5 

The :=·3.F·e t" ~lh:;!.; i i~ c (:s:. 

1070 A' 
1080 (J: ' GIU IT 
1090 11 ' HAt·1D'::., PAPEJ~ 
1100 Jt1 ' :',:HAt·ID::; :(;F'APEc:: 
1110 :(':PAPEF 

COMPUTII 

112€1 T: 'lo!...~ I t··e r· i ~h+"; the p.iF"Er· i.t.1': ;;j1 j 1: :: 1 

st 1 ess ~ but. sh.:: had anDth.er· ~"·2a5C~": f O~·· 
b.lant. 1 ns thE b:),:-:-: ~ r, ~ C2 and 5 :"f::j ~ 1 . ... ~ 
113(1 J' :~:FOURTi-! 
1140 t:HA~ 1[;:; 
1150 -: . r·u S~ Pot-t.e" t .D 1 d her ;:.[". i nt~r· t.~·I ::.t. 
the b(ICtj.-:s t1j~r· .;; t .o be: :;lll~ ~ 1 eno:";-;~·. fc~"· 1 

itt.l e harujs t.el k.}1c .. ~\ 
1160 T' and PI"' ;nted on 'st,) ;.;t,' "ac·et··. 
e size she suss,::.;t.ec :.\1 :;'-:; 5 : ;"id".2S t:.~ 

3/ 4 inches . 
1170 A' 
11B13 U, :tOll:: K 
1190 :tFIFTH 

"l 
. J 

T' I r", 

12013 T' Has Pet.e!' F::;.bb i t t!':.:-;s 1 :. t.ed i nt..:. 
an~1 ot.her· 1 an9; .. ti9::::;? 
121(1 A, 
1220 GF: ' O:J ;T 
1230 1'1 ' IE:; 
1240 T\' :'/e'5 .' Pet.e~" ~~~bb: t. h2.s b:2en pr·i nt8 
d in t l1Je h.le 1 a~":81.~;9E:'5 inc1 L!·j ir:s Afr· ':'k 3.::tn 
5 and Japan~5~ 3.5 ll.le j 1 ::ts i;";··. 

1245 1'"1' : Br·3.11 ~ e . 
1260 Ttl ' TR';' AGA I ~'II 
1270 Jt-I ':'!.FIFTH 
12811 A: 
12913 U' :(BUtlrL' 
1300 :~~s I ~~T!1 
1310 T:Ft"o;"r'i !.lJ~" le;·· e did tt',2 lC~2a-.; for t.h~ 
char'acb::t"5 in 8eat.r· i ~-:: PClt.t . .;:: ~" I S b.:·.:\: :; .: I::rl~ 
e? ... ~ 
1320 T: 
1330 T: ot.her ' ~· eGF' 12 

,::·et.s and 3.r: l l~'!~ 15 :5h~ !.:}i td·,8.j 
d ·-I 1 11: t··€=r, 

1340 A, 
13513 GF: ' (.!UI T 
136(1 :1: (IT ;-lE~ 1 P~iS 1 CH \ LD 
1370 Jt~ : :fOT~::: i=~. :~PETS t :::H1L':! 

her· t~Li~15 
14(16 YI:smr:-! 
1410 :«F'ET~ 
1420 T: Ye:; .. 3.~ 3. c~",~; j B~a~.r· i~( ;: .\1);":2C iY·::'''"! 

~ pets . ~;he t.o,::~: ~" :: j·i:': wi 1 d .. j 11 ":I( ~",v·" t. 
ani lila1s ~1;"d ~"!l.:~"; ';::, tk::r! c.o.ck b:;·. 

1430 T· b:::i;t.h E'':"l~ ~ "· i x !.~q; t, '··,e .::n ~~ C~ 
l~Bht.et·· of ~1.~ e ."i ; t.h':.l ;=·:ir ·2nt:; :}!~'r:' .: :,~ ~ .. .:'~. !IE 
nt. her' t..:! s,:, t.e F·lJb1:c O~"· ;=·r il.}:"it.E···, 
1440 T· SCh::I::: 1. ~;he had :j, t ut:::"·· :;. t. ~'IO ~":"I~ 

109 
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, but no other children to play with) so

she made friends with animals "■

1450 T

Cn i f is t-rit _

rs late- In hsr sterias.
14b8 A

1470 U

1480 U

1498 U

1495 T

_;_j.t(V1 . .!.:_■. _i - . -I y..

ausic
*BUHNY
!Now it's tune for you to read soa

e of Beatrix Potter's books. I hope sou

enJoa them* $NAHE "■■
1588 E=

1518 2CKILD

1528 T:Sometimes children did siys her- i

deas. She" wrote iviary story letter to ao
uns friends including new sotries".

1538 T:expecia11a written for theffi. But

} this was not wher (iiost of her ideas ca

me. Tra asain. "■■
1558 tBUNNV

1568 GR^DRAUS
1578 0%:

1580 GF

1598 Gl

1618 GFMURH27S.;DRftU2

1620 G

1630 G

1648 G

1656 G

1668 a

1670 G

1680 GR'TURN 279;DRAU5
1690 G

1780 G

1718 G

1720 G

1738 G

1748 G

1756 G

1766 G

1770 O?=TURNZ?0;DR«J2

1738 G

1796 G

1808 G
1818 GR=TURN45;DRAW3

1828 GR=TURH315;DRAW3

1838 G

1848 G

I860 GR*TURH90j(]RAU2
1870 GR'TURM90;DRAU2
1880 GRiTURN278;0RAUl

1890 GRs

1988 G

1910 GR=

1920 GR^G02;DRAWS
1930 GR:

1940 GR=

1956 GR:

1960 GR ■ TURfS9; DRAW 1

1J f-y tjR ■ TURM270J L^rv*c£

1980 GR;TURH279■DRAU1

2808 GR=TIKN270;ORAUI

2020 GRrTURrl273;DRHU3

2038 (S:TURM93;DRftU1
2840 GR■TURH27C;DRAU9
2850 GR»7URH325;DRW44

2060 GR:TURH270;DRAU7

2878 GR^PEN UP:DRhU-4

2038 GR:TURN135

2vi90 C:8710=12^16-t-3
2190 £3?=PEH BL!.£;FILL 50

2120 t;R:PEN RED ;DRhU2

2130 T=Peter Rabbit realla 1:

HE. --

2140 PA^40^

2158 GRiQUIT
2160 E=

2170 tWOi
2130 GR:PEM ERASE

2200 GR'PEH BLIEjTURK 55:DRAi;
2218 GR'TIIRN
2220 GRTURN
2230 GR'TLi^

2240 GR'-TURf
2250 ^R^TIjR-

2268 ^R:T!jp!

2270 GR:"URr;

2230 CR:TURH
2290 GR: "njRN98i DRA145

2318 GR;TURN9£.;DRAU4

2320 GR:TURS99 <DRAMS

27.3fi GR: TURH-90 \ DRAU2
2340 GR=TURW-58;DRAW2

2330 GR-TURHr45;DRftU4

24Q0 GR^TlSWSeiORftUS

2440 GR = TIJRN38 i DRftlGj TURN18G i

245S GR=PB1 SU£
2460 SR=GOTO-50,1;"nJRK!88;FIL

in'..'

F JLL
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J bl~t no ot.her· ch.i 1 dr 2F; tc F' 3..':.1 I.~! 1. t.h ~ so 
she li~de f r' i end::::; 1,,11 t.h an 1 i!'l~ S .... 

1450 T : She SF8t",t. (;A!ck (;F h~r tL'~'!:~ ;~ : ~t. 
ch 1 t"lS t.hE: i r' F i i: b.J~" e.:; , ~!.:ki i .: :·" ; he u5ed '.:.l2-1 
t"'S 1 ~ t.er·· in ;"i ':: ~" st'('r i .~s . 
1460 A' 
147u U':WUC~' 
14:::C U: ttiU::;! C 
1490 U:tE:U~~tt/ 
1495 T: t k ll .. ,; i t. I .; t. i fiil=: f l:)r · '.:KIU 
e of Be3..tr i ::-:: F'ot.t.er 1:5 t::!(;~:: 5 . 

en"; 0:01 the", .' !t-1;'d'1E 
15~m E' 
1510 tCH.ILD 

t..) ~~e~t~ 5 0 :",) , 
~-IOFe ~O;j , 

1520 T: ~;c'inet.l(iles cki 1 dt-'en did ~ H,.le her" i 
dea,s . Sh.:! i.l.tr'ote f:Yin::.~ st.Ot-·~i 1 et ter- to ':.1,:, 
un9 f r- i ends inc 1 i...ld i n9 ne;/ 51)tr ' i 8:5',-, 
1530 T ' e;<peci<111~ M"·j tt.en foOr' the,.,., . But. 
J th i 5 ~J:a.5 not t'.lhet-· 11~(ISt. of her i de:a.s ca 
Ole . T p:,j <19<1 in . ". 
155(1 tE:Ut1t 10.,' 
1560 GF~ ' DPAU:3 
1570 GF: ' TURH27fl ; DF~Al·l2 
1580 GF~' TUPtI90 ; OF~AI·l3 
159£1 GP ' TUPt 1270; OF:AI~2 
160C GF~ ' TUPt·I9';:~ ; DPAI·12 
1610 GF~ ' TURt'i27~L DF:A~·l2 
1620 GR ' TUFJI9£1 ; OF~A~·n 
1630 GR ' TUF~H270 ; DPAI·ll 
1640 GR ' TUPtt3(1; DRA~n 
1650 GR ' TURH?0 ; ORAI·12 
1660 GR ' TURtl27fl ; DRAin 
1670 GR ' TURtHl; O~:Al·12 
1680 GR' TUR~I 27£1 ; ORAl-l5 
1690 GR ' TUR~I27fl; DRAH2 
1700 GR' TUR~127fl ; ORAlE 
1710 GR, TUR~t.'l0; DF~AI~2 
1720 GR: TURtI270; DRAl.J3 
1730 GR ' TUR~t30 ; OF~AI·l2 
1740 GR ' TURH90; DRA~l3 
1750 GR ' TUR~1270; OPAI·12 
1760 GR' TUR~190 ; DF.:AI·j3 
1770 GR ' TURtI270 ; DF~Al-l2 
1780 GR , TUR~1270; ORAI~6 
1790 GR ' TUF~tI90 ; DRAI,j2 
1800 GF~ ' TURt·127liJ ; DF~AI'l2 
1810 GF: ' TUPtI45; DRAI·j3 
1820 GR ' TUF~H315; DF~AI·n 
1830 GR ' TURt·127fl; OF~AIl3 
1840 GR ' TURt·190; ORAI,l2 
1850 GF~' TlIP~127fl ; ORAl·j2 
1860 GR ' TURt 19£1 ; ORAle 
1870 GR ' TUF~tI9C; DRAI·l2 
1880 GR ' TURt1270 ; DRAln 
1890 GR ' TURt 19£1; DF:Afl2 
1900 GR ' TURt t27fl ; DPAU 1 
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1910 GR , TURH27fl; DRAl·12 
1920 GR' G02 ; OF.:AI·J:~ 
1930 GF~ ' TUFlt3fl ; [1F~AI'12 
1940 GR ' TURtt3e; D~:AI·n 
1950 GR' TUF~t127(1 ; DRAl·ll 
1960 GF~ ' TURtt?iJ; DPAl11 
1970 Gt=~: TURt ~27~) ; Dr;'At'~2 
198fl GF:' TUFli270 ; DRA~·l ! 
1990 GF.: ' TUPt 19 ~1 ; DRA~·!2 
2000 GF.· ' TURtI27~1 .; DRA~l: 
201£1 GF.:: TU~ti9(1 .; DPh~·j 1 
2020 GF.:: TU~:t i27£1 ; [:PHL·~3 
2030 GR : TUP~·i90 .: D~:A~·j 1 
2040 GR : TUF1~27e .; D~:At·~'? 
2050 GF.: TUF.:H32:; : DF.:A~14 
2060 GR : TURH27~~~ j ::l~:Al.r? 
2070 GF.: ' FP i UP; DRAi·;-4 
20:3£1 c,F.:: TUPr'~ 135 
2090 C : @71~3=12:;::: 15+ "3 
2100 GF.: ' PEH 8LUE; FILL 5\c~ 
2120 I~F.:: PEt, ~ ~:E[: ; D~~A~t2 
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2130 T: Pet.E: t-· F.~abb i t . r'''::3.1 i ~1 1 ik e::: ::.fOU, $h::::; 
11E. \. 
214fl PA ' 4(1[: 
2150 GF.: :!)UJT 
2160 E: 
2170 :WUCK 
21 f:fj [;P ' F'Et I EF:':':=;E 
219(1 C:ti!71f1=15:::d 6+ 4 
2200 G~: : PEr': 8~! .~ i T\.iRt·! 55 .: D~~~~·:g 
221(1 GR Tl :Pii-55 ; ['FA:·;6 
2220 GF: ' T t)P~ ~~5 ; :!~' ,::,:~ ;F.: 
2"230 [J;: ' il:S~~ ~ ~~ ; ~)P~~l2 
2240 GF.~ iURt·j- 9f1 ., ~:~:Ht~2 
22:{1 !~~' : ;UPt i-9:~~ .: DF;::;W~ 
226€1 :~P : TUFt ~-45 ; :;pq·;:~~ 

227~:1 GF.:: TUS't145 ,i [;~,;~;,~s 
22;30 (:8: iUP~ i -9? ; ::F.~ ;::;U:? 
2290 G~': ;U~'r· l ·?~1; :' ;;~ '::; ~'~5 
230n G~~ : "TU~'r~ <~~?; D~: ;::;U2 

2320 G~' : Tl !F~ri9(1 .; Dr.:At'~2 
233(1 GF.:: TU~~~' ~ -9n ; DF.'At!·2 
2340 GF.: , TUFt1-9~1; DF.:AI·12 
2350 GF.:: ;U~:r ~-9r~ ; DF.:At~2 
236(1 GF~ : T !.!~:t t9~~~ .; DF~AL,j4 

237£1 GF.: : TUFl:-45 j : iF.:Al,J6 
238(1 GR ' TUF~~ ~-45 ., m:~~U4 
2'390 GF~: TUS:~4:'9~l; JR;U2 
24Df1 GF.:: ; !. iF.' t·t?f~ ; :~P:~~·j5 

242(1 

244[1 

!~~: : iUR~ t?e.; DF~At· :2 

G~: : "TUP~ i90; DF.::~q4 



2470 GR:G07a-<3,2;FI!_L 5

2433 GR:G0TO-3e,-INFILL?.
2433 (3?:G0T0-9,S;FIU 4

>6^;FILL2
2522 GR:£0T04,18;FILL2
2530 Q?=G0T06,i2;FILL2
2540 GR.-G0T0S,14;FILL2

2550 GRfGaTO10il6jFILL2
2560 GR^GCT0-:5;?;FILLX

2570 GP=PEN RED^0T0-17,-2;4(Tl'RN3y:DRHli
2>.;TURH1PO:FIU2

25SS f;(?:G0T0-iei-4;4aURH^jtSW2>/T^JI9
0.;FILLS

2593 GP = GOTO-15,-€,-4<rjRH9S;DRfi«a>;"PJRM9
O.;FILL2

2600 Q? = GOTO-4, -2; 4< TURflSfl:DPAU2 >;Ti PHJ 8
O;FILL2

2610 GR:r30T0b-6;4(Tl!RN93;DRAU2>iTURJ^j
FILL2

2628 GR: GGT02, -4.; 4< T'JP*W; 3RAU2) i TUP^^;
FILL2

2630 GR-G0T032#12;PBl YELLGU;DR&!6
2640 GR: TURM-9S; BR3W41T! EM-45jj DRAU4
265G5G Q?:

2670 7- Jefiiifts Pudd'5-D.;d: lcrvo$s aou h
aye

2638
2698

2788

2730

2748

2768
2770

2780

2738

2880

2818
<-xn■"!)-*
£O£3j

233Q

2348

2856

2868

2878

■"lC'S8

2838

2988

2918

2328

Been wor

PA -49f?
us*. ■ ■.■■iw i ■

-.vMi ii"*T r-

SO = 28

PA; 68
PA • 69

PA = €fl
C;f|: 1 7

Ph : 68

SG: b
PA ■ 66

80=15 5

PA ■ 68

S£M3 3
PA = 63

Pft=120

J(fttt<2)

S0=

COMPUTE! The Resource.

World Class
Your ATARI is a world class personal computer. Bui you

need great software in order to exploit its capabilities.

And you need information about how it all works.

IRIDIS is a series of software packages that will help you

enjoy and understand your ATARI more fully. The

programs are outstanding, just as you would expect from

the people who have published 23 issues of the widely

acclaimed CURSOR Magazine for the Pet since 1978. But

IRIDIS is more than just a collection of excellent

programs. IRIDIS »2 comes with a 56-page manual that

has clear, detailed explanations of how each program

works. The explanations tell you line-by-line what each

program does, and how it does it.

IRIDIS and your ATARI: A winning team. World Class!

IRIDIS"2-Condedit and Knotwork programs.

Includes 56 page User Manual.

$15.95 Cassette, $18.95 disk.

Mastercharge and Visa welcome.

Published By:

theCODE
WORKS

Box 550

Goleta. CA 93116

805-683-1585

Software for

Personal Computers

A colleciion of 10 challenging programs treated to provide o unique

enierioirment volue — ond 2 perionol'bijsinesi progiams with broad

functional value. In disk and or cassette os indicated.

GAMES • HELICOPTER BATTLE Req. - 16K RAMCossetle I 9.95

- 16K RAMDiik 14.95

• HORSE RACING fieq.-lfiK RAM Cassette 9.95

- !6K RAM/Diik 14.95

• KENO Req.- 8K RAM/Canette 9.95

- 16K HAM, Disk 14.95

• LIGHTNING eOLTS Req. - 16K RAM.Cmeti* 9.95

ond REACTION - 24K RAM Disk 14.95

• THE MAD MARBLE Req. - BK RAM Caisette 9.95

- 16K RAM/Disk 14.95

• MU5IGAME (2 Gomel) Req. - 16K RAM/Cosiolte 9.95

-24K RAM/DItk 14.95

• SUPERMA5TER Req.- 8K RAM.'Conetle 9.95

- 16K RAM/D!sk 14.95

• TAG Req. -lfiK RAM Calietle 9.95
- 16K RAM Disk 14.95

• TRACTOR BEAM Req.- 8K RAM'Casielte 9.95

- 16K BAM/DIsk 14.95

• WAR AT SEA Req.- lfiK RAM'Casielte 14.95

-34K RAM'Disk 19.95

BUSINESS • CCA Dota

Management Syitem Req. — 48K RAM DUk 99.95

• l£TT£R WRITER Req. - 24K RAM'Disk 19.95

® T'ldtmirk 01 ATARI. Inc.

DIVISION OF CUSTOM ElECIRONICS. INC

SOFTWARE
23S Exchange St., Cliicnpe*. Mo>iad>u;eft> 01013

(413) 592-4761

Mostarcord & VISA AcapKd

* D»oler And Diilribuior Inqutcial invited

• Ctewd M»oA>^( ~ Open Oaify "Til 5-30 - Fri&y* 'Til 9

247(1 GF~: GnTn- 13} 2 j FILL 5 
248(~ GF~ : GCf;O - le ; - 1 ; F1L~~ 
2490 r;F.: : GCiC! -9 , S .; F :~: 4 

GP : f~OTC -3,1 ~: .i F:~~2 
G~: : (;OT04 ~ 6; FI LL2.i ~~OTe6 ., ::: ; FI LL2 
GF:: t-:OT ;~; 4 ., lr~ .; F ILL2 

253e (;F.'·GnTCl6 , t2 ; F ~~:"'2 
254(1 GF:; G)T[:::: , 14.: F I U .. 2 
255(1 ~~~:i~OT ::i1r1, 1f; FILL2 
2560 ~R :GCTO - :5 : 7 ; F!L~2 
2570 GF.' : PEr~ PED ; !~OT [: - 17 .' -2 ., 4( T ;.!~:~190 : DPAL~ 
2 ).: TU~:t'~1 :~:~t: FlU 2 
253~~ r,p : ;~eTO- 1 0 } -4 ; 4( TU~~H9[1 j DRAW:;?)i T !.!R~i9 
l1 .;FILL2 
259(1 GF.' : GC"'fC - 15 .. - 6.; 4( T~_:P~t9;::1 .; CF..'Al·~2); TIf.:~ 19 
GiFI LL2 
26ee GF.:: :-;C",; C!-4 ., -2 : 4( iU~·~t?;-I .: D~'AU2); Ti :F., }.~~ B 
0; FlLL2 
261 (1 GF.:: G01T! 1 j -6 ; 4( T! .. ~;:.' ~ t?~·) ; [:P~t.12 ); Tll~.' : 19~-~.: 

FILL2 

FI LL2 
2630 GF~ : r;OiCJ J 2 1 1 2 ; F'E~ 1 ,-/E:"' ~.):!j ; ~~F.~~~·!6 
2640 GF.:: T!.:~:~i- :;r.;.~ ; DF.:Al~ ·~ .; T !. ~'~i- 4S ; O~'Al~4 
265£ GF.:· : ; .. :F.~~ ~- 115.; [JPA~·lE~ 
266(1 G~'· GOTGfi.. - ~:;; F'ILL4 
2670 ;-: .Je:" .. ,l(~i 3.. Pud.j 1 2-[~.;d : kr,I':;l;:; ~l,X~ h 
a '.}e be2n ':.IOf k 1 n5 h~t- d J t t ~A~AE 
26:::0 PA · 4r1~1 
2690 GF~: QL:I; 
2700 •• ~ . 

271£~ :~~ r·1U:: I C 
2730 C : ,*r1=#r~+! 
274(1 ~:;O: 20 
2760 PA : t:f1 
2770 PA ' 6[1 
2780 SO : 13 
2790 PA , 6(1 

2800 ~;O : 17 
2810 PH' 6€1 
282f1 £0 :6 
2830 PA' f.e 
2840 ~;O : 15 '" ,) 

2850 PA' 6(1 
2860 ~;O : 13 .:. 
2870 PH , f,(1 

2880 SO: 17 1 
2890 PH' 120 
2900 .Y 1111<2) , :mJS I C 
2910 ~;o ' 
2920 E: 

COMPUTE! The Resource. 

World Class 
Your ArARI is a world class personal computer . But you 
need grea t sohware in order to exploit its capabi lities . 
And you need info rmation about how it al l works . 

IRIDIS is a series of software packages that will help you 
enjoy and understand you r ArARI more fu lly. The 
programs are outstanding, just as you would expect from 
the people who have published 23 issues of the widely 
accla imed CURSO R Magazine for the Pe t since 1978. But 
IRIDIS is more than just a collect ion of exce ll e nt 
programs. IRIDIS ,1'2 comes with a 56-page manua l that 
has clea r, detai led explanations of how each program 
works. The explanat ions tell you line-by-line what each 
program does. and how il does it. 

IRIDIS and your ArARI: A winning leam. World Class! 

IRIDIS #2 - fondedit and Knotwork programs. 
Includes 56 page User Manual. 
$15.95 Cassell c, SlB.95 disk. 
Mastercha rge and Visa welcome. 

Published By: 
Box 550 THECODE 

WORKS Goleta, CA 93116 
805-683-1585 

A collection of 10 challeng ing progrom, ( ' !fated to prov ide 0 unique 
e n terlO i" mlfn' yolu" - end :2 penonol / bul ineu program, w ith brood 
f" ncl io"cl Yol"e. In dilk ond / o. cauette 01 indicated. 

GAMES • HELICOPtER BATtlE Req . - 16K RAM / Co ... ne 
- 16 K U .M/ Oilk 

• HORSE RACING lIeq . - 16K RAM / Cone"e 
- 16K RAM / Di." 

• KENO lIeq . - 8IC RAM / Callelle 
- 16K RAM. Oi,. 

• LIGHTNING eOLTS lIeq. - 16K RAM / Ca"ett" 
end REACTION - 2.(X RAM / Oi,k 

• THE MAO MARBLE Req. - OK RAM / Colle"e 
- 16K RAM / Oilk 

• MUSIGAME (2 Gamel) Req . -16K RAM / ConeUe 
_ , .. K RAM / Oitk 

• SUPERMASTER Req . - 81C RAM / Co"llte 
- 16K RAM / Di," 

• TAG Req. - 16K RAM / Cou. ". 
- 16K IIAM/ Oi," 

• TRACTOR BEAM lIeq.- 8 IC RAM / Con .. "" 
- 16K RAM/ Oi," 

• WAR A T SEA lIeq. - 16K RAM / Cone!!e 
- ,.IC RAM / Dil l. 

BUSINESS. CCA Dolo 
Monogemenl Syll,m lIeq . - dlC IIAM/ O;lk 

• lEnn WII IT EII lIeq . - 24K IIAM/O; ,~ 

S 9.95 
1~ .9.5 

9.95 
1.01.9.5 
9.95 

'''.95 
9.95 

1" .95 
9.95 

'''.95 
9.95 

1 • . 95 
9 .95 

'4.95 
9.9.5 

14.95 
9.95 

'4.95 
U .95 
19.95 

99.95 
19.95 
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Moire Magic

Leo Cerruti

Syosset, NY

This program produces such beautiful three-

dimensional effects in any of four graphics modes

that you will, in all likelihood, find yourself staring

at the screen and shouting "Hey look at that one..."

for hours on end.

This program is user controlled — you can

request the density and type of patterns you like.

Making use of the "attract mode" produces constant

variations in color and intensity and you will never

see the same pattern twice. There are two pattern

options to choose from: center oriented and corner

oriented. That is, lines will emit from the center of

the screen or from the corners, as you wish.

By the way, if you select attract mode do not

touch any keys because this will set the "attract

mode" counter back to default colors. After each

complete cycle in both the center and corner pat

terns the drawing will pause, select a new line

spacing, and then continue. The longer you let the

drawing continue, the more complex it will become.

You can press CTRL 1 to pause the drawing at

anytime, and to continue, press CTRL 1 again.

Pressing the BREAK key will end the drawing.

Program Modules

Useful Subroutines

This program makes use of several subroutines

which should prove useful in many other types of

programs, both graphic and nongraphic. For in

stance; the subroutine from lines 1060 to 1075

causes the word START to flash within the sen

tence. Line 1070 demonstrates use of the START

switch, line 1080 sets attract mode.

When the program is run, it will prompt you

to press START to begin. After this it will ask you

which graphics mode you wish, modes 3,5,7 or 8.

Remember that you need at least 16K to operate in

GR.8. The next prompt asks how much maximum

spacing you want between the lines drawn on the

screen. I suggest numbers between 25 and 40 for

GR.8 and 15 to 25 for GR.7. The computer will

randomly space the lines up to your maximum. It

will never give a spacing of two or less, to prevent

filling up the screen with lines or blanks.

You are then asked which pattern you want.

Center patterns give a cartwheel moire effect while

corner patterns give more of a three-dimensional

effect similar to depth lines drawn on a flat plane

to give the illusion of distance. Either choice has its

own special effects which demonstrate the Atari's

superior graphics and color capabilities. You are

then asked if you want changing colors. If you type

"Y," the "attract mode" is set. Then, happy viewing.

LINE # DESCRIPTION

0-4 Displays title andjumps to line 1060 which

instructs user to push START to begin.

6-9 Requests which graphics mode to use andjumps

to lines 1000 to 1030 to set screen margins for

the appropriate mode.

10 Requests maximum number of spaces to use

between each line.

12-14 Requests corner or center effect moire patterns.

Programjumpstoline 16 for center pattern

or line 600 for corner patterns.

1050 Will set attract mode if you wish.

1060-1090 Will display instruction to push STARTbutton

and wait for you to do so. Type the word START

and a space before and after an inverse video in

line 1065. Use normal video for the word

START and the spaces before and after in line

1075. This will flash the word START within

the sentence.

0 ? "^POSITION 9,8 = ? "tit MGIRE PGTTE
RHS **T

1 POSITION 9,10:? »ut BY LEO CERRUTI

2 ? :?

3 Dl'Kl)
4 GOSUB I960

6 POKE 752,0 = ? ">":? "WHICH GRAPHICS MOD

112 COMPUTE! Februory19821s.sue 21 

Moire Magic 
Leo Cerruti 
Syosset. NY 

This program produces such beautifu l three­
d imensional effects in any of four graphics modes 
that yo u will , in all likel ihood, find yourself staring 
at the screen and shouting "Hey look at that one .. . " 
fo r hours on end. 

T his program is user controlled - you can 
request the density and type of patterns you like. 
Making use of the "attract mode" produces constant 
variations in color and intensity and you will never 
see the same pattern twice. There are two pattern 
options to choose from : center oriented and corner 
oriented. That is, lines wi ll emit from the center of 
the screen or from the corners, as you wish. 

Useful SubroutInes 

T his program makes use o f several subroutines 
which should prove useful in many other types of 
programs, both graphic and nongraphic. For in­
stance; the subroutine from lines 1060 to 1075 
causes the word STA RT to flash within the sen­
tence. Line 1070 demonstrates use of the START 
switch , line I OSO sets attract mode. 

When the program is run , it will prompt you 
to press STA RT to begin. After this it will ask you 
which graphics mode you wish , modes 3,5,7 or S. 
Remember that you need at least 16 K to operate in 
GR.S. The next prompt asks how much maximum 
spacing you want between the lines drawn on the 
screen. 1 suggest numbers between 25 and 40 for 
G R.S and 15 to 25 for GR.7. T he computer will 
randomly space the lines up to your maximum. It 
will never give a spacing of two or less, to prevent 
filling up the screen with lines or blanks. 

You are then as ked which pattern you want. 
Center patterns give a cartwheel moire effect while 
corne r patterns give more o f a three-dimensio nal 
effect similar to depth lines drawn on a flat plane 
to give the illusion of distance. Either choice has its 
own special e ffects which demonstrate the Atari's 
superior g,:aphics and color capabilities. Yo u are 
then asked if you want changing colors. If you type 
"Y," the "attract mode" is set. Then, happy viewing. 

By the way, if you select attract mode do not 
touch any keys because this will set the "attract 
mode" counter back to default colors. After each 
complete cycle in both the cente r and corner pat­
terns the drawing will pause, select a new line 
spacing, and then continue. The longer you let the 
drawing con tinue, the more complex it wi ll become. 
You can press CTRL I to pause the drawing at 
anytime, and to continue, press CTRL 1 again. 
Pressing the BREAK key will end the drawing. 

Program Modules 

LINE# DESCRIPTION 

04 Displays title and jumps to line 1060 which 
instructs user to push START to begin. 

6-9 Requests which graphics mode to use and jumps 
to lines 1000 to 1030 to set screen margins for 
the appropriate mode. 

10 Requests max imum number of spaces to use 
between each line. 

12-14 Requests corner or center effect moire patterns. 
Program jumps to line 16 for center pattern 
or line 600 for comer patterns. 

1050 Will set attract mode if you wish. 
1060- 1090 Wil l display instruction to push START button 

and wait for you to' do so. Type the word START 
and a space before and after an inverse video in 
line 1065. Use normal video for the word 
START and the spaces before and after in line 
1075 . This will flash the word START within 
the sentence. 

e ? ")", POSITION 9,8,? ":lC(Cl( I1JIRE PATTE 
RNS **-* " 
1 POSITION 9, H"H ":*** BY LEO CERRUTI mil 
2 ? ,? 
3 DIM C$( 1) 

4 GOSlS le6e 
6 P~'E 752,I,P ")" ,? "~ICH GRAPHICS MOD 



February 1982. Issue 21 COMPUTEI 113

E DO YOU WISH:"

? ? ,"(!> MODE 3" = ? , "<2> MODE 5"-? ,*<3
) riODE 7":? /'(4) MODE 8"

8 TRAP 8- INPUT GM'IF OKI OR Q1M THEN 6

9 ON GM GOSUB 1088,1919,1829,1030

10 ? :? "HOW MUCH SPACING MAXIMUM "=INPU
T SPACE

12 ? :? "WHICH MOIRE PATTERN:";? ,"<!> F
ROM CENTER":? ,«<2) FROM CORNERS" = INPUT
P

14 ON P GOTO 16,680

15 REM #** CENTER PATTERN tU
16 GOSUB 1058

20 GRAPHICS GR+16:COLOR 1
25 GOSUB 500

38 FOR A=8 TO Y STEP S

40 bOSUB 900=DRAWTO X,A
58 NEXT ft

66 I-Oft B=K TO 8 STEP -S

70 L.OSLE 998=DRAWT0 B,Y
88 NEXT B

99 FOR C=Y TO 0 STEP -S

180 GQSt£ 900=DRAWTO 0,C
118 NEXT C

120 FOR B=9 TO X STEP S

138 GQSUB

148 NEXT D

145 GOSUB 500

147 GOSUG 910

150 FOR E=8 TO Y STEP S

160 GOSUB 900=DRAWTO X,E=COLOR 8

178 NEXT E

188 FOR F=X TO 8 STEP -S

198 GOSUB 900:DRAWTO F,Y

299 NEXT F

210 FOR G=Y TO 8 STEP -S

228 GOSUB 980=DRAWTQ 0,G

238 NEXT G

248 FOR H=8 TO X STEP S

258 GOSUB 988:DRrtWT0 H,9

269 NEXT H

265 GOSUB 918

278 COLOR l^OTO 25

299 REM

308 REM Ut RANDOM SPACING t

318 REM m MAXIMUM DETERMINED ttt
328 REM W BY USER W

321 REM
568 S=INT< RND( 1 )SSPACE >+2: RETURN

549 REM
550 REM tU CORNER PATTERNS tU

551 REM

608 GOSUB 1658
620 GRAPHICS GR+16'COLOR 1

625 GOSUB 508
638 FOR A=8 TO Y STEP S

648 PLOT 0,0=DRAWTO X,A
658 NEXT A

66& FOR B=X TO 8 STEP -S

678 PLOT 0,0=DRAWTQ BjY

680 NEXT B

685 U3SUB 588

698 FOR C=8 TO X STEP S

799 PLOT 0/t":DRhWTO C.S = COLOR 9

719 NEXT C

728 FOR 0=8 TO Y STEP S

730 PLOT O.Y'DRAUTO X#D

740 NEXT D

745 GOSUB 500

750 FOR E=Y TO 8 STEP -S

760 PLOT X,Y':DRAWTO 0iE=COLOR 1

778 NEXT E

788 FOR F=8 TO X STEP S

798 FLOT X,Y:DRAWTO F/0
300 NEXT F

805 GOSUE 588

818 FOR G=X TO 8 STEP -S

828 PLOT X/0:DRAUTO b-Y=COLOR 0

338 NEXT G

840 FOR H=Y TO 0 STEP -S

850 PLOT X,8=DRAWT0 8,H

860 NEXT H

870 COLOR 1:GOSUB 918=GOTO £25

900 PLOT Ci,C2>RETURN

904 REM

995 REM tU PAUSE BETWEEN CYCLES XS*

996 REM

919 FOR TIME=1 TO 488=NEXT TIME RETURN

949 REM

958 REM Ut GRAPHICS LIMITS tU

951 REM

1000 GR=3 = X=39 = Y=23 Cl=19^C2=l 1 = RETURN

1818 GR=5:X=79:Y=47 = Cl=39 = 02=23'RETURN

1828 GR=7: X=159 ■■ Y=95 Cl=79 = C2=47' RETURN

1838 GR=3: X=319 • Y=191 = Cl=159 = C2=95 ■ RETUR

H

1948 REM m SET ATTRACT MODE m

1941 REM tU AND START tU

1942 REM

1958 ? i? "DO YOU WANT CHANGING COLORS (

Y OR N)":INPUT C|

1955 ? s? "HITDHS
ELEASE PATTERN AT ANY TIME11

I960 OPEEKC84)

1063 POKE 752,1

1065 FCK P=l TO 58 = NEXT P^POKE 84,C:? "

HIT I START I TO BEGIN"

1970 IF PEEK< 53279 >=6 THEN 1988

1975 FOR P=i TO 56 = NEXT P-POKE 84iC=? "

HIT START TO BEGIN" 'GOTO 1865

1080 IF C$="Y" THEN POKE 77,123

1098 RETURN ©

HlTO FREEZE OR R
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E DO YOU WISH '" 
7 ... ,"( 1) t10DE 3" ,7 ,"(2) t100E 5" ,? ,"(3 
) t'fiiE 7" ' 1 ,"(4) noDE 8" 
8 TRAP 8 ' INPUT GM ' IF Q1<1 ffi Q1>4 THEN 6 
9 ON GM GOSUB 113013,113113,10213, 10313 
IE) ."{ '1 "HO~J t1UCH SPACING t1AXHlUM ", INPU 
T SPACE 
12 ? , '7 "WHICH t10IRE PATTERN ' '' , 7 ,"( 1) F 
Rot1 CENTER'" ';, , " ( 2) FRot1 CORNERS'" HlPUT 
P 
14 ON P GOTO 16,6013 
15 REt1 *** CENTER PATTERN :f:!(:~ 
16 GOM 1050 
213 GRAPHICS GR+16 ,COLOR 1 
25 GOSUB 500 
30 FOR A=0 TO ')' STEP S 
413 GOSUB 900 ' D"'AHTO :~, A 
513 NE:~T A 
60 FOR B=X TO 0 STEP -S 
713 GOSUB 900 ' DRAlHO B, 'l 
Be NEXT B 
90 FOR C=,), TO 0 STEP -S 
100 GOSUB 900'DRAI~TO e,c 
1113 NE>.'T C 
E'0 FOR 0=13 TO >~ STEP S 
133 GOSUB 900' DRAI·no 0, 13 
140 NE:~ 0 
145 GOSlIl 500 
147 GOSlll 9113 
150 FOR E=e TO Y STEP S 
160 GOSUB 900 ' DRAmO :~,E'COLOR 13 
1713 NE.\'T E 
180 FOR F=>~ TO 13 STEP -S 
190 GOSUB 900 DRAlHO F, Y 
200 ~lEXT F 
210 FOR G='l' TO 13 STEP -S 
22& GOSUB 91313' DRAI~TO 13, G 
2313 NEXT G 
2413 FOR 1-1=13 TO X STEP S 
2513 GOSUB 900' DRAI~TO H,e 
260 N~T H 
265 GOStJB 9113 
2713 COlOR I'GOTO 25 
299 REt1 
300 REM t:~* RANDot1 SPACING :~*:~ 
3 H; REM :~*:~ t1A:>< mut1 DETERt1I NED t:n 
3213 REt1 :((tt B,), USER :n:t. 
321 REn 
500 S=INT( RHO( 1 ):~SPACD+2 ' RETURH 
549 REt1 
5513 REt1 :n:(( CORNER PA TTf"tlS :~*-* 
551 ~:Et1 
600 GOSUB 10513 
6213 GRAPHICS GR+16 ' COlOR 1 
~"5 GOSUB 500 
6313 FOR A=e TO ')' STEP S 

COMPUlIl 

6413 PLOT e,e'DRAIHO X,A 
6513 NE:>(T A 
6613 FOR B=:'~ TO 13 STEP -S 
6713 PLOT 13, 13 ,DRAI·JTO B,'i 
6813 NEXT B 
685 GOSUB 500 
690 FOR C=0 TO :,~ STEP S 
700 PLOT e,'i' DRAHTO c,e ' COLOR 13 
710 NE:>(T C 
7213 FOR 0=0 TO ')' STEP S 
7313 PLOT 0, ')', DF:AloJrO ;":,0 
7 413 t'lE:~T 0 
745 G0SU8 500 
7513 FOR E='y' TO 13 STEP -S 
760 PLOT :'~,'r" DRAHTO 13, E 'COL OF: 1 
7713 HEI~T E 
7813 FOR F =13 TO ;,': :3TEP S 
7913 PLOT >Vi' DRAmo F, 13 
800 NE:>(T F 
805 GOSUB 51313 
810 FOR G=>': TO 13 STEP -S 
8213 PLOT ;,~, 0 ' DRAmo G, 'i ' COLOR 13 
83e NEXT G 
8413 FOR H=,), TO 13 STEP - S 
8."0 PLOT ;,(, 13 ' DRAI·JTO I,), H 
860 NE>~T Ii 
870 COlOR 1 'GOSUB 9HHOTO 625 
9013 PLOT C L C2 ' RETUHl 
904 REt1 
905 REt1 :t.:(;:« PAUSE BEn-UN C'lCLES :Kt:i, 
906 REM 
9113 FOR TIt1E=1 TO 41313 ' tlE>( T TIf1E FHURtl 
949 REt'1 
950 REM :t.t;t GRAPHICS LWITS :;t:t;:(: 
951 REM 
10013 GR=3 ' >~=39 'i=23 , C1=19 ' C2=11 ,RETURt·l 
10IE) GR=5 ' >(=79 ' ,),=47 , C1=39 ' C2=23 , RETUF:N 
10213 GR=7 ' ;'<=159 ' ')'=95 ' Cl =79 ' C2=47 , RETUF:t·l 
1030 GR=8 ,;x:=319 ' Y=191 'Cl=159 'C2=95 ' RETUR 
~j 

- 10413 REt1 :t:t:!( SET ATTPJiCT nODE ~: :~ :!, 
1041 REM :t*:t AND START :n:(; 
1042 REt1 
10513 1 '1 "DO ')'OU I·JANT CHANGIt-lG COLORS ( 
')' OR 1'1 ) '" INPUT C$ 
1055 7 '1 "HIT ';=1 :;'CT=R~I-~l-ITO FREEZE OR F: 
ELEASE PATTERN AT At·U TH1E" 
1060 C=PEEK( 84 ) 
1063 POKE 752, 1 
1065 FOR P=1 TO 513 ' NE>;T P ' POKE 84, C'? " 

HIT 1 START 1 TO BEGIN" 
11370 IF PEEK( 53279 )=6 THEil 108£1 
1875 FOR P=1 TO 50 ' ~lE:';T P,POKE 84 ,C'7 " 

HIT START TO BEGIWGOTO 11365 
1080 IF 1:$="'1''' THE~l POKE 77,128 
1090 RETURN 

113 
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Put A Rainbow

In Your Atari
Fred and Doug Tedsen

Sonoma, CA

You've probably seen programs that display 128

colors on the Atari. They are usually interesting to

look at, but what do you do with them after you

have run them two or three times? Well here is a

program that displays a moving rainbow of all 128

colors, and the techniques could easily be used for

dramatic title screens in your own programs.

The program begins by drawing the word

COLOR in large block letters on the GRAPHICS 7

screen. This is performed by the subroutine at

lines 1000 to 1200. While the letters are being

drawn, the program is doing a graphics fill. The

letter outline is drawn with color register 1 (con

trolled by SETCOLOR 1) and the inside area of

the letters is filled with color register 0 (COLOR 1,

SETCOLOR 0). Lines 2000 through 2500 contain

the data points for drawing the letters.

The program now goes through a color changing

sequence (lines 110-190). This section was included

to demonstrate how colors can be controlled inside

and outside of the fill areas and also to heighten

anticipation for the part that follows. First we

randomly change the colors inside the letters,

leaving the background black. Next the background

colors is changed while the letters remain black.

And, finally, we change both the letter and back

ground colors independently. Notice that the letter

outlines remain white throughout.

Now The Fun Part

Now we come to the fun part. At the beginning of

the program, the subroutine at lines 3000 to 3040

was run to load the machine language color rainbow

generator into the strings CUP$ and CDOWN$.

These are now used to produce the rainbow pattern.

The pattern is first set moving up the screen within

the letters, with a black background. The pattern is

then put on the background with solid color letters.

These steps are then repeated with movement down

the screen, just to show that we can go both ways.

So how does it work? Briefly, the POTO regis

ter is read and the value obtained placed in one of

the playfield color registers. Since the pots are

continually counting down to zero, this value

changes every scan line. A write to WSYNC makes

the change occur at the end of a scan line, resulting

in solid lines across the screen. Movement is ac

complished by adding or subtracting the value of

the l/60th of a second frame counter to the POTO

value before writing it to the color register. The

write is directly to the registers in CTIA because

the OS shadow registers are not copied until vertical

blank and therefore would do nothing. The as

sembler source listing is included for reference.

Notice that there is a direct correspondence be

tween the source listing and the BASIC data state

ments at lines 3100 to 3280.

Modifications

There are several things which you can do with this

routine to change the display:

1. Parameter two in the USR statement is the

time in seconds that the routine is to be run.

Thus X = USR(ADR(CUP$),4) will display the

pattern moving up the screen for about four

seconds.

2. You can affect any of the five playfield color

registers. To do this you can change either the

DATA statement at line 3180 or the machine

language string. The values to use are 22, 23,

24, 25, and 26 for color registers 0, 1, 2, 3, and

the background, respectively. For example,

changing line 3180 to DATA 141,26,208 will

affect the background. Line 240 demonstrates

how the string may be changed to give the

same result.

3. You can obtain a stationary rainbow pattern

by changing line 3170 to DATA 234,234

(NOP's). Don't try to use CDOWN$ if you do

this, however. A better way would be to change

elements 12 and 13 of the string.

4. For those of you with Assembler, there is a

myraid of patterns which can be generated by

using AND and ORA before writing to the

color register. You can create patterns with

large bars of color, with small bars of different

shades of the same color, or with some combi

nations — a rainbow of pastels.

5. While the machine language routine is

running, your program can't do anything else.

Though we haven't tried it yet, it should be

possible to incorporate the logic in a display

list interrupt routine. This would allow you to

do things such as having the pattern roll down

the screen with a curtain effect.

There are a couple of things to watch out for

when running the program. A time value of zero

will run the rainbow routine for about four minutes.

If you accidently do this, you will have to press

SYSTEM RESET to get out. Also, unplug your

paddles from game port 1 to get the proper rainbow

effect. You might want to plug a paddle in later to

see the effect. It's kind of interesting.
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Put A Rainbow 
In Your Atari 
Fred and Doug Tedsen 
Sonoma,CA 

You've p robably seen programs that d isplay 128 
colors on the Ata ri . They are usually Inte resting to 
look at, but what do yo u do with them after you 
have run them two or three times' We ll here is a 
program that displays a moving ra inbow o f all 128 
colors, and the techniques could easily be used fo r 
dramatic title screens in your own programs. 

The program begins by drawing the word 
COLO R in la rge block letters on the GRAPH ICS 7 
screen. T his is per fo rmed by the subrouti ne at 
lines 1000 to 1200. While the letters are being 
drawn , the program is doing a graphics fi ll. The 
letter outline is drawn with color register I (con­
trolled by SETCOLO R I) and the inside a rea of 
the letters is fi lled wi th colo r registe r 0 (COLO R I, 
SETCOLO R 0). Lines 2000 through 2500 contain 
the da ta points for drawing the lette rs. 

The program now goes through a color changing 
sequence (li nes 11 0- 190). T his section was included 
to demonstrate how colors can be controll ed inside 
and outside of the fill areas and also to heighten 
anticipation for the part that follows. First we 
randomly change the colors inside the letters, 
leav ing the bac kground black. Nex t the background 
colors is changed while the letters re main black. 
And , fin ally, we change both the letter and back­
gro und colors independently. Notice that the letter 
outlines remain white th roughou t. 

Now The Fun Part 
Now we come to the fun pan. At the beginning of 
the program, the subroutine at lines 3000 to 3040 
was run to load the machine language color rainbow 
gene rator into the strings CU PS and CDO WN$. 
T hese are now used to produce the rainbow patte rn . 
T he pallern is firs t set mov ing up the sc reen within 
the letters, with a blac k background . T he pattern is 
then put on the background with solid color letters . 
T hese steps are then repeated with movement down 
the screen,just to show that we can go both ways. 

So how does it work ? Brie fl y, the POTO regis­
te r is read and the value obtained placed in one o f 
the play fi eld color registe rs. Since the pots are 
continually counting down to zero, this value 
changes eve ry scan line. A wri te to WSYNC makes 
the change occu r at the end of a scan line, resulting 
in solid lines across the screen. Movement is ac­
complished by adding or subtracting the va lue of 

the 1I60th of a second frame counter to the POTO 
value before wr iting it to the color register. T he 
write is directly to the registers in CTIA because 
the OS shadow registe rs are not copied until ve rtica l 
blank and therefore wo uld do noth ing. The as­
sembler source listing is included fo r reference. 
Notice that there is a d irect corresponde nce be­
tween the source listing and the BAS IC data state­
ments at lines 3 100 to 3280. 

Modifications 
There are several things which you can do with this 
routine to change the display: 

1. Parameter two in the SR statement is the 
time in seconds that the routine is to be run . 
T hus X = USR(ADR(CU P$),4) wi ll disp lay the 
pattern moving up the sc reen fo r abo ut four 
seconds. 
2. You can affect any of the five p layfield color 
registers. To do this yo u can change either the 
DATA statement at line 3 180 or the machine 
language string. T he va lues to use are 22, 23, 
24 , 25, and 26 fo r color registe rs 0, 1,2,3, and 
the backg rou nd , respectively. For example, 
changing line 3 180 to DATA 14 I ,26,208 will 
affect the background. Line 240 demonstrates 
how the string may be changed to give the 
same resul t. 

3. You can obtain a stationa ry rain bow patte rn 
by changing line 3 170 to DATA 234,234 
(NOP's). Don't try to use CDOWN$ if yo u do 
this, however. A beller way wo uld be to change 
elements 12 and 13 of the string. 
4. For those of you with Assembler, there is a 
myraid of patterns which can be generated by 
using AND and O RA before writing to the 
color register. You can create patterns with 
large ba rs of color , with small bars of diffe rent 
shades of the same color, or with some combi­
nations - a rai nbow of pastels . 
5. Whi le the mach ine language rou tine is 
ru nning, your program can't do anything else . 
T hough we have n't tried it yet, it should be 
possible to incorporate the logic in a d isp lay 
list inte rru pt routine. T his would allow you to 
do things such as hav ing the pattern ro ll down 
the screen with a curtain effect. 

T he re are a couple of things to watch out for 
when running the program. A time va lue of zero 
wi ll run the rainbow routine for abou t four minutes. 
I f yo u accidently do this, you will have to press 
SYSTEM RESET to get ou t. Also, unplug your 
paddles from game POrl I to gel the proper ra in bow 
effect. You mig ht want to plug a padd le in late r to 
see the effec t. I t's kind o f inte resting. 



$729.00

$65.00

from

SOFTWARE STREET

We carry a wide variety of

hardware and software to

accommodate all ATARI needs.

Call or write for FREE catalog

SOFTWARE STREET

3 392 Clipper Dr.

Chino, CA 91710

(714) 591-3091

ca for shipping charges

$429.00

A
ATARI

1 REh COLOR RAINBOW

2 RBI FRED AND DOUG TEDSEn, GCT 1981

18 DIM D$(-iX.C!JP3:(^2)-CL£!UHJ<32)

28 NS=4*NT=i5
3S G0SUB 3803

46 GGSUB 10S9
50 FOR 1=1 TO 180y:H£XT I

196 N=6

110 SETCOLOR 0.- IKT(RHD<9)tl6).2^IHT(RHD(

120 FOR 1=1 TO 150 = N£XT I=N=N+MF H<NT
THEN GOTO U8

130 SETCOLOR S,0,8:H=8

140 C=INT< RHD< 0>ii6) = I=IhT< RHD( 0>$8>£2 ■■ S
ETCHlOR 2>CjI:SETCGL0R 4-fM

150 FOR 1=1 TO i50't€XT I=N=N+MF H<NT
THEN GOTO 148

168 N=3

179 OIHT<RriU<0>^cl6): I=IKT<RND< 0)*8>S2:S

ETCOLOR 2-C-1;SETCOLOR 4 = C;I :SETCOLGk 0.-

189 FOR 1=1 TO 120:NEXT !:N=N+1=IF H<HT

ThEH GOTO 176

190 SEiCOLOR 2/0.-0:SETCOLOR 4,8.0

210 SETCOLOR 042.6

220 C\P$(15/15 )=CHR$( 22)

230 M=USR<ftDRcCUP$).^)

248 &P$(i5;i5)=CHR$<26)

250 K=USK( ADR( CUP>).- HS >

2£0 SETCOLOR Q.-X4

270 CDOwH$( 15,15;<=Q£$< 22)

280 X=U8R< ADR( CCOWN*) j NS)

290 CD0UHi(15,15)=CHRi(2fc>

308 ^=USK(ADR(CD0UN$),HS)

316 SETCOLOR S..7/2

480 FOR 1=1 TO i80S:i€XT I-GOTO 49

1000 GRAPHICS 7+16

1810 SETCOLOR Q,e,S:SETCOLOR 1,S.14=5ETC

OLOR 2,y,y = SETCOLOR 4,6,6

1020 COLOR 2:FC0L0R=l

1030 RESTORE 2010

1100 RERD D-MF ASC<D$X64 THEN GOTO 118
3

1118 IF D$="Pil THEN READ ROi^i, COLUMN^GOSU

B 1288-PLQT COLUMN,K0W=bOTO 1190
1120 IF D$="O" THEN READ RORIGIH,CORIGIM

:GOTO 1108

1130 IF D$=nEND" TfEN RETURN

1146 IF D$O"F" TJEN GOTO 1100

1150 READ RsI-J,COL!jnN = GOSUB 1200:PGSITION

COLUttl, RON ■■ POKE 765. FCCiOR

1160 XIO 18;#b,0;e,"S^l^F'LOT COLUMN..ROW;

GOTO 1108

1188 Rd-i=UAL(D$:^READ COLUMN: GOSUB 1206^

DRftWTO COLUMN.. ROW = GOTO 1100

1206 R0U=R0M+RORIGIH = COATO=C0LUtHCCS?IG

from 

SOFTWARE STREET 

$729.00 
We carry a wide variety of 
hardware and software to 

accommodate all AlARI needs. $429.00 

Call or write for FREE catalog 
SOFTWARE STREEl )fl 

ATARI $65.00 3392 Clipper Dr. 

Chino, CA 91710 

(714) 591-3091 

• - c----. .--.., 0 

1 REt-I COLOF: R.AW80~1 
2 REt'l FRED PND DOUG TW::Et-L OCT 1981 
1 (I D I t'l D$( :3) , CUP$( 32 ) .' C[(Il,jtW: 32 ;. 
20 t1S=4 rrr = 15 
30 GO::tlE: 3000 
40 m~:;UE: 1000 
50 FOF: 1=1 TO W(I(qE,:T I 
100 H=O 
110 ~:;ETCOi_OF: 0, HIT( Rim.:: 0 ):('1 6 :;, 2n t·n( PilD( 
o )tE: > 
12(1 FOR 1=1 TO 150 HD(T Hi=t'l+l' IF tVtlT 
THEt'l GOTO 1 W 
13(1 ~;ETCCtO~' 0, 0., (qj=O 
140 C=H~T( RHD< ~i ):~:: 16): I =HE ( PHO( g )tE: )t2:::; 
ETCOLOF: 2., C .. I ' :3ETCOLOR 4.· C, I 
15(1 FOR 1=1 TO 15("tj;:}:T H l=ti+1' IF inIT 
THEJ~ GOT 0 1 4~1 
160 t'~=0 
170 c= I r·H( P~~J< 0 ):~~1 6 ) : I =I ~·n( ~:hD( (1 )t:E: )::;::2 : S 
ETCOLOF: 2, C .. I ,:;nCOLOF: 4 .. C.' I ,::HCOLGF: 0, 
IHT( F~t~D( ti)t 16 ): 2lI ~n ( ~~t·.[I< 0 >t8 ) 
If:O FG'f;: 1=1 TO 12I2HiiO):T H!=H+l' IF iVt·n 
Ttfl! QJT 0 170 
19(1 ::HCOUJP 2, O, O,SETCOLOP 4.,(1 .. 0 
210 SETCCtO~: 0.,12, 6 
220 CUP$( 15 , 15 )=CHF:$( 22 ) 
230 :>(=U:;P( ADF\ CUP$ ), fl:3 ) 
24(1 CUP$( 15, 15 )=CHR$( 26 > 

c:5f1 ;":=U:$\ ADF:( CUF"t ) , tl:; ) 
260 ::HCOLOR 0 .. 3-4 
27t1 COO~'lH$( 15 ., 15 )=CHP$( 22 ) 
2f:O ;" :=l!::;P( AOF\ CDOl,ltl$ ), t·l::; ) 
<:0'1:.1 COOL-1H$( 15 .. 15 )=CI+:$( ::6 > 
30(1 ;',:=lI::;F.:( ADF.\ CDI],ltl$· ), tE ) 
3111 SETCOLOF~ (:I ; 7 J 2 
400 FOR 1=1 TO 1 0~1f1' t lF)':T I ' GeTO 40 
100fl GF:APHICS 7+16 
10W ~;ETCOLOF: 0 .. f), 0 ' ::HCOUlF: UL 14 ' :3ETC 
CJlO~: 2,0., 0 ' SETCOLOR 4 . (I , 0 
102fl COLOR 2, FCOLOR= 1 
103f1 F.'ESTORE 2010 
110f1 F.'EAO 0-*, IF A'3U [1$ )< 64 THEtl (;oTO 11 t: 
o 
1110 IF O$="F' '' THEtl READ Rc;(,J., COLUI1tH~O::;U 
8 12f1€1' PLOT COLUtlL Rm-l ' GOTO 110f1 
112f1 IF 0$="0" THEtl REA[I FfIRIGHl., COF.:IGIH 
,GOTO 1100 
1130 IF 0$=" HlO" m::t·! F:ETUPtl 
114(1 IF D$<> "F" THEH GOTO lW0 
1150 READ ROi,J., CCJlut1t·l ' GO:;U8 1200 ' F'O:3ITIOH 
COLUtll , RO~l 'POKE 765, FCCtOR 

1160 >(!O 18, 1t6 , 0, fI .. "So" ' PLOT CCJlUt-1tM:ml' 
GOTO 1100 
11 €''fj RCJI.!=I)AL( [1$ ) 'READ COLUt1N' GOSUE: 1200 ' 
ffiAi.HO COLlIt1H, RO~j ' GOTO 110(1 
120f1 ROl-l=Rml+ROR I G Hi ' COUJl'1N=COLUt'1N+COF:I G 
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IN'RETURN

2918 DATA 0,19.. 2

2Q2fi DATA P,I,9,i,!y,"?,2

7,15,18,F,12-lS,F,ly, 16, 10,12,12

2@3@ DA i A Pj 2b; 18 .■ 26,27.<
3,40, 19:43J9;F:3S,5,F,3b,

2i34f5 DATA F;5:3:F:3..5^.1

,16,F;29,18,F,26,1S

2iyy REri ll0!;

2118 npiP 0jISj32

2[2k^ DATA p,1.?:1-1?:3,23

7 • 36 j 25; 38 .■ 23.- 40 .. 19 ■ 4@ .■ 9

32.- 27; 36 .■ £5138 > 2

213 A

4

F1

;F:3!;]t,31,12,29, I

140 DAiA F'.-4£l.-9,-F: i

:i:F..5,3,e,3-5,F.-i.-

2BB REM "L11
2iU DATA '3.-££.-62

228 DATA P,i, 1,1,18

?-10,12

,32,10,32,27,40,27,4

231U DATA 0:34,92

2328 DAlA P, \,9t 1/19,3,23,5,25,9,27»32;

2330 DATA P,iS, 12,F, IS, IS.-F, 12,18

8,F,3L 16,31,12,29, IS, 12,18,18,12
2340 DA i A P, 4^ • 9.-F,^, 5, F, 3S, 3, F r

9,i,F,5;3,F,3,5,F,l,9

2409 REM ;iR;i

2410 DATA 0.'42,122

7,19,25,21,23,22,28:40,27

24i0 DATA 4S, 1S,F,21, iy,4y, ly,40,

S,F,9, lt,F,ll,18.-F;13,18,F, 15, It,
,ly,P,4y,1,F,1,1

2500 DATA B€

3000 RESTORE 3185

3605 FOR 1=1 TO 32

3S10 READ C: CUP$( I )=CHR$( C >

3020 NEXT I

?S3Q CO0Whtt=G Pi-: CDOWKW 12-12 >=CH
3040 RETURN

3108 DATA 134

3110 DATA 104

3120 DATA 134

3130 DATA 72

3140 DATA 162,57

3150 DATA 169,8

3168 DATA 173,0,216

3170 DATA 181,2S

F,29?i

19,9

I EJU | SOFTWAR

ATARI 400/800

••»•• PRESENTS »«*••

YCJ1LJR COMfUT^RSCOFE GUIDE

FOR l-?82

rclmwd,

PEFKHftL r"'AWC£l ;i"EH CS CASSETTE

TM:s cs55ftt( 1ih PFS nis eue',ti;r,g anj more, thin :ne BIG BOYS ge: on tnu

dtskdrivn'

tOOl tUCh ». 1 r,.j.[ 41;,-!,

CASH REGISTER PBOGRAH

jhaT T^air.liirri An innntO'y cont'oli kpcps YTD CaidLl 0/ tht J^anTii will pri

irwoiCM :' receipt 1 And :*^ uh ''.' col- -' SC1 col- printtr, ^L_'j much t-'p, dll in on

powrftdpidtapt1

faann *« imt i-"K ^3 i 3is«-5PECIAl. ISTBC OFFER Ht°."5

KIKr.^TGNS; You irt in the miia'.B Dt some psrsooil dimprtriM that -111 itimge m

COL-rse ol your life. N>- inlernts Oevelon, One of th»n raignt Qe iiw New

5H0DT-EH-UP SPACE GAME by Sp»CImm Com0ut(r

GALACTIC CHASE'

o-i tut o> auk, »no require! it lent UK nworj.

xatf:=:'"O^; You ^ive support no™ 'or improving /our pa»#»r* oF persuasion an

Scnr-ra^ce plinimo. Tour*e p'jpifed id jnfft! ;"i.lp ■jP*. fitiO—ont so why net tr

EHAEOHHAHKI

Tww °Jme reoulirlv luti for »^?, But for mil manlh QMLV. »jg.W

Hl^ti Coutry MlLTO*y*tpmi

H=me of tne mft-ire HOTUKE

P.a.Boi 2H»J 'Den.er,Co 30321

:» HH. Orderline 13031 «27-903&

2<0O shipping uio Fuddling

Ada 1.50 for COD Cola. Rh. acd t.IV tif Free utiiog *.uliSl>

VISA jnd MC.tcctptM
•ATARI It rrgi.l.r.a triaemjrk of Atjri, Inc.

SOFTWARE FOR YOUR 16K TRS-80COLOR

MODEL I, III, ATARI 400/800, APPLE II

you know all the innovative

wvs of uiitic BASIC tommanoV

The naff ai [he Pti>crammer''.

Insmuir htvt *pent P nvunh*
liniftmntr a wi of profcmnu explain,

inp I'vcrvthinp iKc manual* omit.

And much more
The Prufrrammcr't program lcaj>

vnu iitcp bv *rep rhrmjph [he funda-

mcn[ak of ptopramminB vour com
puter. Then von ex pi nre the finer

points . . . multn '

slacks, game- r

trcf. hmlm-an iiigk. and memory1

vour projttammini; task' easier anj

more rfftcicnl

Difficult prosram1 are huilt
hdWc vour vcrv eves, and d«icneJ

w vou learn at vour own <pred!

A muil for everv owner of a
microcompuler ($401.

IMA6ATAR)

t">n tassnie ot difkctie", our majjaiine' are di.'sipneJ e\-
pluiilv for voui computer Included rvtrv month arc

MO rradv-tO'load priuram*. ranetnu from catne^. home

enieniinnwiu, and personal finanic. to more of our

unique "leaihira:" ptomani-. Wf mil aim krep vnu in-
formrd on all ihc laiwt prodmts.
t\ir February issue will inilude

1. GOLF!
2. Sea War wiih paphks.

), Schedule 1040 Ling-Form

4. Math Test with fpantwv
i. Decision Maker - helps make decisions

(l. Scif-rri^ramminK Pri>iTams.

7. Convening Prupann
. and as aiivavs VOU (Kl our liV% mmmitmerii

in exceDence and nenna
(Batk tauet ate availahlc'l

Laier issues mil include backgammon, forecast ing.

stock market, and manv more. The price per suhsinp-

tion in TRC. APPLETREE. or MACiATARI .s S50 per
vear. S30 per ': vear. and $10 for n inal issue.

Don'l mill out on our February i«iue.

Our complete home financial packafte wiih chevk mnintenatiLC. income net wurrh staicmetits

graphmii. huaiiCtinfi. mailinE list, and appniniment bill calendar* is available for onlv Sx1 o

ABSQLtTELY FREE with anv SW aidct. Pjrcha* K«h ahtnr packaces and VWJI net cost i
onfvJfs!TJRdER TODAY!

THE PROGRAMMERS INSTITUTE
A Futurehouw Comnan •.

P.O. Bos 319] Dept. C

Chapel Hill, N.C. 2T5H

8

name

.iddrc

MC & Visa Welcome
Froprammer s Propa

(I) Computer Model.

L Year Subscription Lj '■': Year LU Both _ Trial Issue

LJ Cassette L_ Diskette

TRC and the programmer's propam are trademarks of Futurehouse.

"All software available on cassette for the TRS-80 Model I, 111, Color Exi. Basic. Atari

400/800. On diskette for the Model 111, Apple II. (For diskette add SI per month).
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IIl ' RETURtl 
:::.'(1~:::~(1 F.~Et·1 ! Ie;; 
<'~11O D-ATA 0,10 ,2 
202~) DATA P .. 119 .. i .. 19:3 .. 23 ) 5 ., 25 .' 9 ., ~~? . 1 5 .' 2 
7 .. 15 .. 18 ., F ., 12: lH .. F: l~~J 16 .. 10 .. i2 .. 12 .. 10 .. 29 .. 1 
g .. 3 1.,12 
203e DATA P.,26 ; 18 .. 26J 27.' 32 : 27 } 36 .. 2~! ., 3B , 2 
3 / 4~1 .' 19 .. 4(1, 9 .. F .. 3:::; 5 .. F.: 36 .. 3 : F: 32 .. 1 .. F: 9 , 1 
2tt4f~ [ !ATA F ., 5 ; '"3., F .' 3 ! 5 , ~ ,1.. 9 } P .. ?L1 2 .. F ., 31 
, 16 ., F 29 ., 1:3,F, 26 . !:3 
21~)f1 RE:r-~ IIG I

; 

2 1 1£~ [:AT~ O .' ~~3.1 32 

12 .. 1~:: .' F , 29: 1 
::;.: F: 31 : 16 ,::3 i : 12 I ~:9 .t if! .. i :2 : 10 · 1 (~.' 12 
2i4~:::i DAT:::~ P: 4[t : 9 ; F: ]~:.' 5 : F, "36 .: 3 : F., 32 1 
9 .. 1: F; 5: ? ,l= ., ] ,5 ., F: 1., 9 
22(1l'! ~£r'~ 
2210 [:AT~! 

II I r 
'-

0:26: 62 

tl , L F, Ll 
23(10 PEt-1 ii 0" 
231(1 DATA 0., 34 , 92 

1,. F .. 

2320 DAT~ p, 1.' 9 .. 1, 19 ., 3 .. 23 .. 5 ; 25 .. 9.,27 ; 32 .. 2 
7., 36; 25,.3::: : 2'3 ; 4;3., 19) 4(~.- 9 

1 • SOFTWA RE fo,y :JAJ' 

A TARt 400/800 

__ ... .. PRESENT S ........... 

Y o U R COMPVTERSCOPE Q UIRE 
EOR ! ?B? 

~ You',. D' '''g ' .... I ...... ~.O old 01"" I~' ..,.,O,lIon. 'M. yu •. nil. 
II'II;M O. ' ... ,11 .. l ......... ~ ... , off 'h.1t 01. p'og' . '" .no.d .. Ind ,M'" .n. 1' ... 1, 
,.lu H'<! . 

rEBSONAl [lHAliCE SUTEM ON t .mmE 
Tn,~ euuno DIU m N. ,v"YI~ ,ng .. M ",,, , e. ",~ :n. BIG BOYS ge, on'M" 
~iS"'C"VH' 

II !Wop.' 1 14." 

~ You .. ,1I .. ~. 0.= • .., '.;. of ......... 1 "'.~'ng ",,~a""",h .. 'nn r"f. Tn. 
9""" .. ill u .. f , no ... 11 ·( ..... ·.nr·g .. .......,. III'Il ou y ..... "'. ~. " r ail' ~1I .. n . .. ' .. 
IIOCI .... ""g". YOUf pl""""9 ... _.!lut ~"'''Dlr (oula U'I' .. a.p .,,~ .... I •• 1I .. lu l 
' OCII WCII u . ........ a·,u_. 

(ASH BfGISJEB f'B9QR .. n ,1'., ", .. ,nU,no .. " '" ..... ' o,y ,anlfol. " .. ~ . YTO 'ol.oL. lOy tn. """"1', ",II pon t 
'~~"'OH o • • on::> •• l1>li un ~ ' 0 <01. o. 110 col. pfln' ... Pl .... ......ch ""''' ... 11 'I' an , 
po· .. "lvl ~o.<uq., 

Rmn'" at I'nt )1)'; 1M t m ,,·sm'AL BUBQOffER I) /'O .9'S 

~ Yo..o ... 'I' ,,.,. ,," Cd;,o' IDfTII' ~,,"""ilI d,ICD"""" .N .... ,11 Ch.~ 9 1 'I', 
"""' •• 01 yOUf \i l •. N ... ,n' .. ,1I1 d •• llop. 0-.. 01 ' '''''' ""ghl O. 1M 11 . .. 

SHOOT-EM'UP SPACE GAME " 1 SCI'<""'"' CO'I'IPu'or 
GAUCTIC CHME ' 

A ""'Y ''''', .. .o",wI. IP"~' U tll o. C<>'I' ' o!.oUy ,I' """". long. Tn" g_m, I ••• .,In l . 
an '''''' 0" CIl ~ . l1>li '""I""" .' lInt 161t '"*'""'y. 

1691: .~1 "Rlt~: , lO.9"j 

~ You ,.,.". _p .... , no .. f .... , ,,,,,, .. .,n; fOU ' po ...... 01 ~ .. IU ... 'On an a 
lan9-,on1; ' ~1 ........ "'9. Tou· .. P'I? .... '" 'o .... tt u. I U'''g'' n • ..a ·on, 10 " hY ne' I<y 
CUI' S~ .c"'l 01 TM Montn, .. lu;I .... '30, n,." •. '010' g .... " .. , . nd .:>unI1. 3 "'" 
,'''.Ii'''',II'03 g ..... . Tn"!l_ no t ..... ly ,,, .. U,ng" you, , .. cl,on ""' •• ~ u' you. 
,t, .. ..;>< el"""~ 011,1 11'" . 00. You ~"" t NOT ~II ' o..t C~ """ n~ .... l.nl 1'0'" 
He',,"" 5'''''I.lIan~· 

H'gn C""'try ~,cr"'Y"_ 
H ..... of .... loCI t ... " HOTUII.t 

P.o.Bo. 2HU f Denv .. , Co 80221 
2' HR. o.d~'hne Q031 ' l7-!'O)/> 

2.00 s~~~ II'tCIlW'IChng 
A~~I.~f<:Jr COO Col0 ,1!fl.&<ld l>~" '" 
V1 5A..,e !'Ie. 6Cn\I1.., 
.... TARl II ''''II .... .., , .. c.....,~ of ..... " , \nc:. 
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233;':1 [r~TA P ., i~1 ! 12JF ,t l[1 .. 16: F., 12J l;::.' F) 29: 1 
8.' F .. 31 .. 1 E'.I 31 J i 2; 29 .. 10 .. 12: 10 : 1 ~1 .: i:2 
2340 DATA P., 40 ~ ~ : F., 3::: .. S.: F .. 3E,} 3 .. F .. 32 ., i ; F: 
9.' 1 .. F.' SJ3JF .. 3 .. 5 .. FJ 1., 9 
24[10 FEI "F.:" 
2410 DATA :J.42, 122 
242;':1 DATA P .. L L L 19 .. 3 .' 2'3; 5 ., 25 .,:3, 27 i 5: 2 
7., 19, 2~IJ 21 .: 23 .. 22} 20 ., 40 , 27 
24311 DATA 4~L: iE: J F ) 2L H},4(1 ., 1~1 ) 4€'l J L P.,9;1 
~3., F ., 9 ., l6 .. F .. 11.. l:::.,F .. 13 .: i;:~: F .. 15 , 16: 15 .. 10 .. 9 
.,1£1 , P.' 4(1 .. l .. F.: L 1 
25(n) DA 1 ~i t}~D 

3fK1C1 F.:E ~:;TO~£ 31130 
3005 FOP I =1 TO 32 
3(11 [1 ~:EAD C: CUP$( I ) ::CH~::t( C) 
3f12t1 t·f}::T 1 
30311 
3(14(1 
31011 
311 f1 

CDOi,Jrtt:=CUP$ : CDO~.'~H·t( 
PETUP'i 

i .- , 
.:.;;:: 12 >=CHP"t( 229 ) 

DATA 1'34 
DATA 1:.34 

..,.-, 
i '::' 

162 .: 57 
16f1 .: 0 

3120 DATA 
3130 DATA 
3140 DATA 
3150 DATA 
316(1 DATA 
317~1 DATA 

173 , (1 ., 210 
igl.' 20 

Do VO!,l kIlO'" ;Ill th~ IMn",.,.m.., 
"'n~ of u,IOR BASIC (,>mmaoos: 
The ~t aff a' tht' Pr~3mlTlCT', 
im Ulu,t' Iuo"t' ~f'('nt 8 monTh, 
Je.J1/1\\~.!('1 of f'I' ,,""3m~ ,,~ pl3m. 
' 1'>11 o:"\,tf\',h,1'>I1 ,he manU3!, 0",11 . 
And ",,",n more 

The Pr~~mmt1"! PTOI"'am 1aJ.< 
\'OU 'ICJ> hv M~ Ih rOlJ ~h t~ furoJa­
mrntab of p'''II:'''mmlnll w ..... ' _."". 
pul", . Then vou explor" Ih" fmc. 
poinu ... muillple i {l[)P'. ~, 

.!L1W. RiIIl£..~~. ~'. 
um. ho"k ...... n Ingu .. and mcm .. n · 
..:w"n. Ali .hnor ","n.~ 
VOiiT"P'OjItammmR thk, ,,"loItf al'ld 
mUl'e rffIC lt'nt 

DlH.cuh pTO!fram' a.~ hu,lt 
[.dot" ~our "C1'V ",'n. and dn,~ 
'10 \ 'OU ..... rn I I ~OIJ' ""en ~: 
A mUll fol' every o .. ·ner of a 
microcompuler (SolO). 

On e'J,. .... 'lI r "I dl!~t"{'t · . ou' trullla; 'n<!o ~ ,~ dt'S'I/~ n · 
rI""I,· fn, "nUl ,'"mpUle' indud<:J ", ... ,' m"nln 3." 
r-. IO It:ad"·h .. !.,aJ proVo .. m< ,;ln~n~ from 113m,,",. n.>m" 
,·nI ... ' .. ""n"nI. "oJ 1'<"''' '1U1 fmane". ,n mute ,,( , ...... 
Unique ", ,,:o.. h,,,.:" f'I',~ .. am •. \l'r "" Il al .. , k"'l' ,',lU 10-
f",m..J _," all ,hc lalt'S' rr'~ uo.'" 

011. Frnru .. " , ~ue .. ·,11 .no.luJr· 
I. GOLF: 
~ . ~a \l 'a, "'un jZTapho.:s. 
I. 5chNulr 1010 L'nl/·F(lftn 
.. . ~Ialh Tnt " 'nh I/f3ph,,·, . 
; . ~n."n Mak", . hd!" make J<,.·'~'{ln< 
fl. Srlf.l'rl 'l!.amm)n~ rr<~.,.alTU. 
, . CtI!w"rt'n~ r f" ilums 

. ~od aj 3 1", ... ,·~ v.'" ~ flU, l00"0 ,,,mmn1ll<'nI 
'" rXct;'lIcl'lCC and ~~'k.r 

(Sac\.; ,l.""'" atc ~" allahk'l 
Unr. '!>WO":' " ,11 lneluck ~\.:lIammnn. forn:a")n ~ . 
<tr .. -k ma.k .... aOO man\' mo.r. Th" f'l' lt e rr' .uh!.t.nr­
lI"n '" IRC. APPlETREE ..... MAGATARi ,< 5-;;"1'<'" 
vU'. SK' I'<'" '': vea,. al'ld ~1l1 (n. lImal ,,,"uc. 
Don' , miu out on OUI' Frbruary w ue. 
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3188

319@

32S8 DATA

DATA

DAiA

DATA

3210

3220 D A
3238

3240

325S

3268

3270

AT
L'hTA

DATA

DATA

DATA

DATA

141

141

136

298

282
288.2
104

56

2; 28-

6; 21

242

233,1

28S.> 2
3288 DATA 9b

0100;

0110

0120

0130

0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0290

0300

0310

0320

0330

0340

0350

0360

; RAINBOW COLOR GENERATOR

; Fred and Doug Tedsen

;

rtclok:

COLPF0

POT0

WSYNC

j

LOOPA

LOOPB

LOOPC

1 =

#

=

PLA

PLA

PLA

PHA

LDX

LDY

LDA

ADC

STA

STA

DEY

BNE

DEX

BNE

PLA

SEC

SBC

BNE

RTS

$14

$D0I6

SD200

SD40A

#57

#0

POT0

RTCLOK3

COLPF0

WSYNC

LOOPC

LOOPB

#1

LOOPA

Throw "in no. arguments

Throw out high order bvle

Gei no. seconds to run

Push on stack

57x256 is about 1 second

Read Pot 0,

addvaiucod 1/60 timer.

and put result in color register 0

Wait for end ofscan line.

Get second counter from stack.

Subtract I from counter

and branch until zero.

SH ALL ATARI? HARDWARE 15%-25% III
OFF LIST PRICE S\\,

OUR PRICE SAVE

Atari 400 w/16K $320 20%

Atari 8OOw/16K $810 25%

Atari 410 cassette $ 67 25%

Atari 810 disk drtve $480 20%

ATARI® ACCESSORIES 10%-20% OFF LIST PRICE

8K Memory Board $45 10%

16K Memory Board $80 20%

Joysticks (pair) $17 15%

Paddles (pair) $17 15%

To order Call 617-964-3080 PtUS 10%-20% OFF

Ask for mail order. Of wnte yyj_ ATARI ^ SOFTWARE

The Bit Bucket also 3rd party hardware
1355 Washington Street (Rt 16) AND SOFTWARE AT

61V9S "* °B16S COMPARABLE SAVINGS

at

DISCOUNT
PRICES

from

ADVENTURE INTERNATIONAL reg. retail
Adventures 1 thru 12 each {T> 19.95

Siar Trek 3.5 (T) 19.95

Lunar Lander (T) 19.95

Galactic Empire (T) 19.95

ATARI
Assembler Editor (C) 59.95

Asteroids (C) 39.95

Alari Word Processor (D) 150.00

Conversational Spanish (T) 59.95

Missile Command (C) 39.95

Scram (T) 19.95

Slar Raiders (C) 49.95

AUTOMATED SIMULATIONS
invasion Orion (Tor D) 24.95

Rescue at Riget(TorD) 29.95

Siar Warrior (T or 0) .39.95

AVALON HILL
Conflict 2500 (T) 15.00

Empire ot the Dvermtnd(T) 30.00

Tanktics(T) 24.00

Midway Campaign (T). 15.00

C E SOFTWARE

CCA Data Management |D) 9995

CODE WORKS
Indis #1 (T) 9 95

Indis #1 (D) 12.9S

Iridis tl (T) 15.95

Indis #2 {□) 18.95

CRYSTAL COMPUTER
Crysialoids(D) , 29.95

Glamis Castle (D) 49.95

Fantasyland 2O40A D {0) 59.95

Proiector (0> 39.95
Sands oi Mars(O) 39 95

DATASOFT
Le Stick 39.95

Usp Interpreter (0) 149.95

Tew Wizard (D) 99.95

DYNACOMP
Flight Simulator (T) 17.95

Rings ot the Empire(T) 16.95

ON-LINE SYSTEMS
Jawbreaker (0) 29.95

Softpom Adventure (D).... 29.95

Wiz and Princess (D) , 32.95

OPTIMIZED SYSTEMS SOFTWARE
Basic A+ (0) . B0.00

OS/A* (0] 8000

PERSONAL SOFTWARE
ViSCalC(O) 199.95 149.00

QUALITY SOFTWARE
AssemBler (T) 24.95 19.95

OS Forth (D) 79 95 63.95
Starbase Hyperion (T) 19.95 15.95

UNITED SOFTWARE OF AMERICA
AtarlWorld(O) 59.95 47.95

Survival Adventure (D) , 24 95 19.95

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

REPRESENTING OVER 30 COMPANIES WITH 400 +

PROGRAMS AND HARDWARE.

Write for a FREE catalog to:

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

(714) 934-6538

fttni! FOR FAST DELIVERY, tind cartltf«d cntcki, money ordlrt Of Vlll or MutorCird numbot

and txplrrtlon date Pinonil ChlCkl require 3 weoki to dm. ADD 11.50 lor poitigi. 0rd«n

over 1100 CD we piy shipping. All 1 onion ordiri idd 110.00. CALIFORNIA mldinti idd 6K

tax Pices lutjject to chinfli.

* ATARI It ths tndemirk oi Atari. Inc.

OUR PRICE
15.95

15.95

15.95

15.95

47.95

31.95

115.00

47.95

31.95

15.95

39.95

19.95

23-95

31.95

12.00

24.00

19.211

12.00

7.95

10.35

12.75

15.15

23.95

39.95

47.95

31.95

31.95

31.95

119.95

79.95

14.35

13.55

23.95

23.95

2G.35

70.00

70.00
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31:::~1 ':6' ,". , .l; 22 .. 208 Ll, .:H l't i.' 

319(1 OAT~: 141 .' HL212 
3200 DATA 136 
321[1 DATA 20f: ., :::'.~D 

3220 DATA 2.f2 
3230 DATA 2~fc; .' 237 
324(1 DATA 104 
3250 c,,,,'" ,. .. IH 56 
3c.'6~3 DATA ':'-n ........ ' -.J .' 1 
3270 DATA 20'3, .-,.-" ... , .:::..::.::: 
328(1 DATA 96 

0100; ; RAINBOW COLOR GENERATOR 
0110 Fred and Doug Tedsen 
0120 
0130 RTCLOK3 514 
0140 COLPFO # 50016 
0150 POTO $0200 
0160 WSVN C S040A 
0170 
0180 PLA Throw out 110. argu mCllts 
0190 PLA Throw out high order byte 
0200 PLA Get no. seconds to run 
0210 LOOPA PHA Push on stack 
0220 LOX #57 5ix256 is about I second 
02$0 LOOPS LOY #0 
0240 LOOPC LOA POTO Read Pot O. 
0250 AOC RTCLOK3 add valucod 1/60 timer. 
0260 STA COLPFO and put result in color register O. 
0270 STA WSYNC Wait for end of scan line. 
0280 DEY 
0290 BNE LOOPC 
0300 DEX 
0310 BNE LOOPB 
0320 PLA Get second counter from stack. 
0330 SEC Subtrac l I from counter 
0340 SBC # 1 and branch until zero. 
0350 BNE LQOPA 
0360 RTS 

© 

e ALl ATARI® HARDWARE 15%-25% )II 
.• . OFF LIST PRICE '" 

OJR PRKE SAV£ 
Alari 400 w/ 16K . $320 20% 
Alari 800 w/ 16K. $810 25% 
Alari 410 cassene ............ $ 67 25% 
Alari 810 disk drive . . .... ..... $480 20% 

ATARI ® ACCESSORIES 10%-20% OFF LIST PRICE 
8K Memory Board ............ . $45 10% 
16K Memory Board ........... . $80 20% 
joysticks (pair) . . . . . . . . . . . . . . . . $17 15% 
Paddles (pair) ................. $17 15% 

To o der ( all 617·964 ·3080 PlUS 10%-20% OFF 
~" Ask. fo mall order, Of .... ~ !te All ATARI® SOFTWARE 
~ The Bit Bucket ALSO 3RD PARTY HARDWARE 
~ 1355W,,\hngton Street (Jtt. 16) AND SOFTWARE AT 
t..U I ~ler:~ 1M 0'2165 COIv\PARABL£ SAVINGS 

ADVENTURE INTERNATIDNAL rag . ralall 
Adventures tlllru 12 each In.. . . .................... 19.95 
Star Trek 3.5 (T) ........................... ....... .............. .. .. 19. 95 
lunar Lander (T) ..... ....... .................................... . 19.95 
Galaclic Empire (T).. . ...................... .................. . 19.95 

ATARI 
Assemtller Editor (e)..... ............ ...... ....... . .. . 59.95 
ASleroiOs (C) .. . ................................. 39.95 
Alari Word Processor (D).. ..... ... .... ... ..... ...• ... . .. 150.00 
Conversallonal Spanish (n .. ... .... . . ....... 59 .95 
Missile CGmmand tC).. . ......... . .......... .. 39.95 
Scram m.. . ............... 19.95 
Slar Raklers (C). . . .49.95 

AUTOMATEO SIMULATIONS 
Invas ion Orion (T or D) .. 
Rescue at Rigel (T or D) ... 
Slar Wa rnor (T or D) . 

AVALON HILL 

.24 .95 
... . .. 29.95 

39.95 

OUR PRICE 
15.95 
15.95 
15.95 
15 .95 

47.95 
31 .95 

115.00 
41.95 
31 .95 
15.95 
39.95 

19.95 
23.95 
31.95 

Contliet 2500 (T) ............................................. . .. 15 .00 t2.00 
Empire ot tile Dvermlnd (n ........................................ 30.00 24.00 
Tankt lcs (T)... ...... ... . ................ .. 24 .00 19.20 
Midway Campaign (T). . .......... 15.00 12.00 

C E SOFTWARE 
CCA Data Management (D) .. 

CODE WORKS 
IrldiS, l ln ·· ........ . 
Iridls" (D) ... 
Irill is 12 (T) .......•.• 
lridls n. (0) .. 

CRYSTAL COMPUTER 
Cryslaloids (0) .. 
Glamis Caslle (D) .. 
Fantasyland2040 A.D (0). 
Proleclor (D) . . ..... 
Sands 01 Mars {OJ . 

DATASOFT 
le StICk .. 
Lrsp Interllfeler (0) •. 
Text WIzard (0) .• 

OYNACOMP 
Flighl Simulator (T) .. 
Rings 01 tile Empire (T) . 

ON·lINE SYSTEMS 

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

. •. . .......... 9.95 
........ ..... ... , .......... 12.95 

......... ...•..... ................. 15.95 
........ ................... ... . . 16.95 

........... 29.95 
.. 49.95 
.. 5995 

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

...... 39.95 
...... 149.95 

.. 99.95 

.17 95 
. .. 16 95 

79.95 

7.95 
10.35 
12.75 
15. 15 

2J.!l5 
39.95 
41 .95 
J1.!i5 
31.95 

31.95 
119.95 
79.95 

14,35 
13.55 

Jawbruker (0).. . ............. .... .... 29.95 23.95 
Soltporn Adventure {D)... . ....... ..................... . 29 . 95 23.95 
Wil and Princess (0) .....•.•.. ,... . .. 32.95 26.J5 

OPTIMIZED SYSTEMS SOFTWARE 
Basic A ... (0) 
OS /A ... (D) .. 

PERSONAL SOFTWARE 
VistalC {O) .... 

QUALITY SOFTWARE 
Assembler (T) . 
as Fortn (D) .... 
Slarbase Hyperion (T). . • . .....•.•.. 

UNITED SOFTWARE OF AMERICA 
Alar1 World (0) •. 
Survwal Advenlure (D) ... 

';;"" 

.80.00 
80 00 

.. 199.95 

.... 24.95 
....... ... 79.95 

19.95 

..... 59 .95 
......... 24.95 

10.00 
70.00 

149 .00 

19.95 
63.95 
15.95 

41.95 
19.95 

(CI ROM CARTRIDGE IDI DISKETTE (T) CASSETTE TAPE 

REPRESENTING OVER 30 COMPANIES WITH 400+ 
PROGRAMS ANO HARDWARE. 

Write lor a FREE catalog to: 

COMPUTER HOUSE 
P.O. BOI 369 , Depl. 10 , Mammolh Lakes, CA 93546 

(7141 934-6538 

hrm.: FOR FAST DELIVERY . und cer1llied checks. manlY ordlr. or VI .. DI' M .. I.rC.td nllmbtr 
.nd uplrllion dill . l'lllOn.1 check. rlqulre J wHkllD cit.,. ADD S1.5O lor palllgi. Orders 
ant $100.00 WI p.y Ihlpplng. Aillorlign orden Idd SID.DO. CALIFORNIA I1skllnll .dd 6% 
til . Prle .. lubjlcl 10 chlngl . 

• ATARlls Inl tr.dlmuk 01 AI., I. Inc. 
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Part II:

A Small Operating

System: OS65D,

The Disk Routines

T. R. Berger

Coon Rapids, MN

Editor's Note: Part I appeared last month. Here, the

author presents a map of the disk routines. — RTM

Let's turn to track zero. Exactly one ms. after

the index hole a two byte address is recorded on

the disk in high byte-low order. This address is

read by the ROM on boot. Il is the start address for

loading track zero into memory. Next comes the

number of pages in track zero. Finally, that many

pages of data are written on the track. There are

no track start or stop markings. After track zero is

loaded, the computer alwaysjumps to $2200.

Hopefully, track zero has been loaded in that

vicinity. It would appear that OSI did not think the

track zero format over very carefully.

Subroutine Descriptions

Most of the disk routines are self-explanatory.

Because these routines are far more involved than

those in the kernel, many more flow charts are

needed. Let's run through the memory map in

order, commenting on special properties of certain

subroutines.

The timing routines at $2678, $267A, and

$26A2 are independent of the system clock. The

wait time in the routines at $2700, $289F, and

$28A4 should be divided by T if the system clock is

TMHZ.

OS65D does not use binary track numbers,

but BASIC does. Thus BASIC uses $26A6, but

OS65D enters this routine at $26BC with the BCD

track number in the accumulator. With a binary

track number in the accumulator, this routine may

be entered at $26A9. It will move the disk head

over the correct track after some error checking.

The sequence beginning at $2728 may be

viewed as the standard startup to read or write a

track or sector. It puts the head on the disk, finds

the index hole, then initializes the disk data AC1A.

The EXAMINE command uses $2739 to load

the entire contents of a track into memory without

regard to error checking, track formatting, or

sectoring. This type of command is only possible

with the asynchronous data formal used by OSI. If

you crash a track, this command can prove invalu

able in retrieving what may remain. I view this

routine as a utility. It should reside on the disk and

not in memory, unless needed. The initialize rou

tine at $2768 used on a full disk falls in the same

category. Such programs as these should be tran

sient, i.e. only called when needed.

The major "Save a Sector" routine begins at

$27D7. It uses the data in $265E-$2661. Most of

OS65D's disk data is stored in page zero. Because

Zpage is swapped out when BASIC comes in, the

most important data is repeated in $265C-$2662.

BASIC passes its values to these latter locations.

LOAD and SAVE routines must then move this

data to Zpage. Since OS65D can put information

directly into Zpage, it puts the save vector into $FE,

$FF directly, entering the Save routine at $27E1.

Except when SAVE or CALL are used, all saving is

done in Sector one for 12 ($OC) pages on 8" floppies

and for eight pages on minifloppies. After a write,

the sector is reread and compared with memory. If

the comparison fails, the sector is reread again.

This may occur up to four times. If comparison

still fails, another attempt is made to write the

sector. If comparison fails after four rereads again,

the operation is aborted with Error #2. To my

recollection, I've never seen Error #2 occur. It

might happen on an old worn disk, on a midnight

special, or with a very dirty head.

The major "Read a Sector" routine is $295D.

It uses data in $265-E-$2662. Again OS65D may

enter this routine at $2967 if the load vector at

$FE, $FF has been set. This program tries to read a

sector seven times. The only error check (other

than sector seek errors which abort immediately) is

a parity check for each byte. If, after seven tries, a

read still fails, then the head is moved down then

tip one track. This whole process may be repeated

up to four times before Error #1 is reported. This

error also seems to be very rare.

Both read and save routines use the sector

seeking routine at $28C4 which, in turn, calls $2998.
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!BE OSfRu. !OfLIIZLL-A-

Part II: 

A Small Operating 
System: 05650, 
The Disk Routines 
1 R. Berger 
Coon Rapids. M 

Editor's Note: Part! appeared lastlllonth. H ere, the 
author presents a map of the disk rOlltines. - RTM 

Let's turn to track zero. Exactly one ms. after 
the index hole a two byte address is recorded on 
the disk in high byte-low order. This address is 
read by the ROM on boot. It is the sta rt address for 
loading track zero in to memory. Next co mes the 
number of pages in track ze ro. Finally, that many 
pages of data are written on the trac k. T here are 
no track stan o r stop mark ings. After track zero is 
loaded , the compute r always jumps to $2200. 
Hopefull y, track ze ro has been loaded in that 
vicinity. It would appear that OS I did nOt tllink the 
track zero format over very carefully. 
SubroutIne DescrIptions 
Most of the d isk ro utines a re self-explanatory. 
Because these routines are far more involved than 
those in the kernel , many more flow charts are 
needed. Let's run through the memory map in 
order, commenting on special properties of certain 
subroutines. 

T he timing routines at $2678, $267 A, and 
$26A2 are independent of the system clock. The 
wait time in the routines at $2700, $289F, and 
$28A4 should be divided by T if the system clock is 
TMHZ. 

OS650 does not use binary track numbers, 
but BASIC does. Thus BASIC uses $26A6, but 
OS650 enters this routine at $26BC with the BCO 
track number in the accumulator. With a binary 
track number in the accumulator, th is routine may 
be ente red at $26A9. It wi ll move the disk head 
over the correct track after some error checking. 

The sequence beginning at $2728 may be 

viewed as the standard startup to read o r write a 
track or sector. It puts the head on the disk, finds 
the index hole, then initia li zes the disk data ACIA. 

T he EXAM INE command uses $2739 to load 
the entire contents of a track into memory without 
regard LO error checking, track formatting, or 
sectoring. This Lype of command is only possible 
with the asynchronous daLa format used by OSl. If 
you crash a track, this com mand can prove invalu­
able in retrieving what may remain . I view this 
routine as a utility. It should reside on the disk and 
nOL in memory, unless needed . T he ini tia lize rou­
tine at $2768 used on a full disk fa lls in the same 
caLegory. Such programs as these should be tran­
sient, i.e . o nl y ca ll ed when needed. 

The major "Save a SecLor" routine begins aL 
$27 07. IL uses the data in $265E-$266 I. Most of 
OS650's disk data is stored in page zero. Because 
Zpage is swapped out when BASIC comes in, the 
most important data is repeated in $265C-$2662. 
BASI C passes its va lues LO these latte r 10caLions. 
LOAO and SAVE routines must then mOve this 
daLa to Zpage. Since OS650 can pUL information 
directly into Zpage , it pULS the save vecto r into $FE, 
$FF d irectly, entering the Save routine aL $27E I. 
ExcepL when SA VE or CA LL are used, all saving is 
done in Sector one for 12 ($OC) pages on 8" floppies 
and for eight pages on minifloppies. After a write, 
the sector is reread and compared with memory. If 
the comparison fails , the sector is reread aga in. 
T his may occur up to four times. If comparison 
sti ll fai ls, another atLem pt is made to wriLe Lh e 
sector. I f comparison fai ls a fter fo ur rereads again, 
the operation is aborted with Error # 2. To my 
recollection, I've never seen Error #2 occur. It 
might happen on an old worn disk , on a midnight 
special, or wiLh a very dirty head. 

The major "Read a Sector" routine is $2950 . 
It uses data in $265-E-$2662. Again OS650 may 
enter Lhis routine at $2967 if the load vector at 
$FE, $ FF has been set. This program tries LO read a 
sector seven times. The onl y error check (other 
than sector seek errors which abort immediately) is 
a parity check for each byte. I f, after seven tries, a 
read sLill fails, then the head is moved down then 
up one track. This whole process may be repeated 
up to four times before Error # I is reported. T his 
error also seems to be ve ry rare. 

Both read and save routines use the sector 
seeking routine at $28C4 which , in turn , ca lls $2998. 



OSI TRS-80 COLOR-80 OSI

GALAXIAN ■ 4K ■ One of the fastest and finest

arcade games ever written for the OSI, this one

features rows of hard-hitting evasive dogfighting

aliens thirsty for your blood. For those who

loved (and tired of) Alien Invaders. Specify

system — A bargain at S9.95 OSI

LABYRINTH ■ 8K - This h3S a display back

ground similar to MINOS as the action takes

place in a realistic maze seen from ground level.

This is, however, a real time monster hunt as you

track down and shoot mobile monsters on foot.

Checking out and testing this one was the most

fun I've had in years! - $13.95. OSI

THEAARDVARKJOURNAL

FOR OSI USERS - This is a bi-monthly

tutorial journal running only articles about OSI

systems. Every issue contains programs custom

ized for OSI, tutorials on how to use and modify

the system, and reviews o* OSI related products.

In the last two years we have run articles like

these!

1) A tutorial on Machine Code for BASIC

programmers.

2) Complete listings of two word processors

for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC - and

lots more —

Vol.1 (1980)6 back issues ■ $9.00

Vol. 2 (1981) 4 back issues and subscription for

2 additional issues - S9.00.

ADVENTURES!!!

For OSI, TRS-80, and COLOR-80. These

Adventures are written in BASIC, are full fea

tured, fast action, full plotted adventures that

take 30-50 hours to play. (Adventures are inter

active fantasies. It's like reading a book except

that you are the main character as you give the

computer commands like "Look in the Coffin"

and "Light the torch".)

Adventures require 8K on an OSI and 16K on

COLOR-80 and TRS-80- They sell for S14.95

each.

ESCAPE FROM MARS (by Rodger Olsen)

This ADVENTURE takes place on the RED

PLANT. You'll have to explore a Martian city

and deal with possibly hostile aliens to survive

this one. A good first adventure.

PYRAMID (by Rodger Olsen)

This is our most challenging ADVENTURE. It

is a treasure hunt in a pyramid full of problems-

Exciting and tough!

TREK ADVENTURE (by Bob Reielle)

This one takes place aboard a familiar starship.

The crew has left for good reasons - but they for

got to takeyou,and now you are in deep trouble.

DEATH SHIP (by Rodger Olsen)

Our first and original ADVENTURE, this one

lakes place aboard a cruise ship ■ but it ain't the

Love Boat.

VAMPIRE CASTLE (by Mike Bassman)

This is a contest between you 3nd old Drac -

and it's getting a little dark outside. $14.95 each.

OSI NEW-NEW-NEW OSI

TINY COMPILER

The easy way to speed in your programs. The

tiny compiler lets you write and debug your pro

gram in Basic and then automatically compiles a

Machine Code version that runs from 50-150

times faster. The tiny compiler generates relocat

able, native, transportable machine code that can

be run on any 6502 system.

It does have some limitations. It is memory

hungry — 8K is the minimum sized system that

can run the Compiler. It also handles only a

limited subset of Basic — about 20 keywords in

cluding FOR, NEXT, IF THEN, GOSUB, GOTO,

RETURN, END, STOP, USR(X), PEEK. POKE,

-.-.".I. . /.\ . Variable names A-Z, and Integer
Numbers from 0-64K.

TINY COMPILER is written in Basic. It can

be modified and augmented by the user. It comes

with a 20 page manual.

TINY COMPILER - $19.95 on tape or disk OSI

SUPEROISK II

This disk contains a new BEXEC* that boots

up with a numbered directory and which allows

creation, deletion and renaming of files without

calling other programs. It also contains a slight

modification to BASIC to allow 14 character

file names.

The disk contains a disk manager that con

tains a disk packer, a hex/dec calculator and

several other utilities.

It also has a full screen editor (in machine

code on C2P/C4)) that makes corrections a snap.

We'll also toss in renumbering and program

search programs — and sell the whole thing for —

SUPERDISK II S29.95 15'/,") OSI

BARE BOARDS FOR OSI C1P

MEMORY BOARDS!!! - for the C1P - and they

contain parallel ports!

Aardvarks new memory board supports 8K

of 2114's and has provision for a PIA to give a

parallel ports! It sells as a bare board for $29.95.

When assembled, the board plugs into the expan

sion connector on the 600 board. Available now!

PROM BURNER FOR THE C1P - Burns single

supply 2716's. Bare board - $24.95.

MOTHER BOARD - Expand your expansion

connector from one to five connectors or use it

to adapt our C1P boards to your C4/8P.- $14.95.

16K RAM BOARD FOR C1P - This one does

not have a parallel port, but it does support 16K

of 2114's. Bare Board $39.95.

WORD PROCESSING THE EASY WAY-

WITH MAXI-PROS

This is a line-oriented word processor de

signed for the office that doesn't want to send

every new girl out for training in how to type a

letter.

It has automatic right and left margin justi

fication and lets you vary the widih and margins

during printing. It has automatic pagination and

automatic page numbering. It wilt print any text

single, double or triple spaced and has text cen

tering commands. It will make any number of

multiple copies or chain files together to print an

entire disk of data at one time.

MAXI-PROS has both globaf and line edit

capability and the polled keyboard versions

contain a corrected keyboard routine that make

the OSI keyboard decode as a standard type

writer keyboard.

MAXI-PROS also has sophisticated file

capabibilities. It can access a file for names and

addresses, stop for inputs, and print form letters.

It has file merging capabilities so that it can store

and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4" or

8" disk) so that it can be easily adapted to any

printer or printing job and so that it can be sold

for a measly price.

MAXI-PROS - S39.95. Specify 5% or 8" disk.

SUPPORT ROMS FOR BASIC IN ROM MA

CHINES - C1S/C2S. This ROM adds line edit

functions, software selectable scroll windows,

bell support, choice of OSI or standard keyboard

routines, two callable screen clears, and software

support for 32-64 characters per line video.

Has one character command to switch model

2 C1P from 24 to 48 character line. When in

stalled in C2 or C4 (C2S) requires installation

of additional chip. C1P requires only a jumper

change. - $39.95

C1E/C2E similar to above but with extended

machine code monitor. — $59.95 OSI

ARCADE GAMES FOR OSI,COLOR-80 AND

TRS-80 (8K OSI, 16K TRS-80 AND COLOR-80)

TIMETREK - A REAL TIME, REAL GRAPHICS

STARTRECK. See your torpedoes hit and watch

your instruments work in real time. No more un

realistic scrolling displays! $14.95.

STARFIGHTER - This one man space war game

pits you against spacecruisers, battlewagons, and

one man fighters, you have the view from your

cockpit window, a real time working instrument

panel, and your wits. Another real time goody.

$9.95

BATTLEFLEET ■ This grown up version of Bat

tleship is the toughest thinking game available on

OSI or 80 computers. There is no luck involved

as you seek out the computers hidden fleet. A

topographical toughie. $9.95

QUEST ■ A NEW IDEA IN ADVENTURE

GAMES! Different from all the others. Quest is

played on a computer generated mape of Alesia.

Your job is to gather men and supplies by comb-

bat, bargaining, exploration of ruins and temples

and outright banditry. When your force is Stronq

enough, you attack the Citadel of Moorlock in a

life or death battle to the finish. Playable in 2 to

5 hours, this one is different every time.

16K COLOR-80 OR TRS-80 ONLY. $14.95

Please specify system on all orders

This is only a partial listing of what wa have to offer. Wo offer over 120 games. ROMS, and data sheets for OSI systems

and many games and utilities for COLOR-80 and TRS-80. Send $1.00 for our catalog.

OSI

AARDVARK TECHNICAL SERVICES, LTD.

2352 S. Commerce, Walled Lake, Ml 48088

(313)669-3110 COLOR-80

OSI TRS-SO COLOR-SO OSI 
GAL A X IAN . 4 K - One o f the fastest and finest 
arcade games ever written for the OSl. this one 
features rows of hard-hitting evasive dogfighting 
aliens thirsty for your blood . For those who 
loved land tired of) Alien Invaders. Specify 
system - A bargain at 59.95 OS I 

LA BYR INTH 8K· This has a display back­
ground sim ilar to MINOS as the action ta kes 
p lace in a realistic maze seen from ground level. 
This is, however. a real time monner hu nt as you 
trac k down and shoot mobi le monsters on foot . 
Chec king Qut and test ing t his one was the m ost 
fu n I've had in years I - $13.95. OSI 

TH EAAR DVAAKJOUR NA L 
FO R OS I USE RS - This is a bi·monthly 

tutorial journal running only articles about OSI 
systems. Everv issue contains programs custom ­
ized for OSI , tutorials on how to use and modify 
the system, and reviews a! OSI related products. 
In the last twO years we have run articles li ke 
these I 

1) A tutorial on Machine Code for BASIC 
programmers. 

2) Complete list ings of two word processors 
for BASIC IN ROM machines. 

3) Moving the Di rectory off track 12. 
4 ) Listings for 20 game programs for the OSI. 
5) How to wri te high speed BASIC - and 

lots more -
Vol. 1 t 1980) 6 back issues· S9 .00 
Vol. 2 (1981) 4 back issues and subscription lor 
2 additional issues· S9 .oo. 

A DV ENTU RES! !! 
For OSI , T RS·BO, and COLDR -B O. These 

Adventures are wrinen in BAS IC, are full fea· 
tu red, fast ac t ion, full p loTled adventu res that 
take 30·50 hou rs to play . (Adven tu res are inter· 
active fan tasies . It 's like reading a book except 
that you are the main character as you give the 
computer commands like "look in the Coffin" 
and ·' Llght the torch".) 

Adventures require 8K on an 051 and 16K on 
COLOA·80 and TRS-BO. They sell for S1 4 .95 
each. 

ESCAPE FROM MARS (by Rodger Olsen I 
Th iS ADVENTURE takes place on the RED 

PLANT. You'll have to explore a Marlian city 
and deal with possibl y hostile aliens to survive 
this one. A good f irst adventu re. 

PY RAMID (by ROdger Olsen) 
This IS our most challenging ADVENTURE . It 

is a treasure hunt in a pyrnmid full of problems. 
Exciting and tough I 

TR EK A D V EN TUR E (by Bob Retelle) 
This one takes place aboard a fam iliar starship. 

The crew has left for good reasons · but they for · 
gOt to takeyou,and now you arein deep trouble. 

DEATH SHIP (by Rodger Olsen) 
Our firs t and original ADVENTURE, this one 

take1 place aboard a c ru ise ship · but it ain' t the 
Love Boal. 

VAMPI RE CAST LE (by M ike Bassman) 
This is a contest between you and old Drae . 

and it's getting a little dark outSl(ie . S14 .95 each. 

OSI NEW·NEW·N EW 
TINY COMPILER 

OSI 

The easy way to speed in your programs. The 
t iny compiler lets you write and debug your pro· 
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50·150 
t imes fas ter. The tiny comp iler generates relocat· 
able, native, transportable mach ine code that can 
be run on any 6502 system. 

II does have some limitations. It is memory 
hungry - SK is the m inimum sized system that 
can run the Com p iler. It also hand les on ly a 
limited subse t of Basic - about 20 keywords in· 
cl ud ing FOR , NE XT , IF T HEN, GO SU B, GOTO, 
R ETURN, END, STOP, U SA IX), PE EK. POKE, 
., " , • , / , ,(0 > ,Variab le names A·Z, and In leger 
Numbers from 0 -64 K. 

TI NY COMPI LER is written in Basic . It can 
be modified and augmented by the user. It comes 
w ith a 20 page manual . 
T INY COMPILER - S19.95 on tape or d isk OSI 

SUPERDISK II 
This disk contains a new BEXEC" that boolS 

up wi th a numbered d i rectory and wh ich allows 
creation, dele t ion and renaming of files w i thout 
calling o ther p rograms. It also contains a slight 
modificat ion to BAS IC to allow 14 character 
file names. 

The disk contains a d isk manager that con­
tains a d isk packer, a hex /dec calculator and 
several oth~r utili t ies. 

It also has a full screen editor (in machine 
code on C2P/C4 1l that makes correct ions a snap . 
We 'll also toss in ren umbering and program 
search programs - and sell the whole thing for -

SUPEADISK " $29 .9515%") OS f 

BA RE BOARDS FOR OSI C1P 
MEMOR Y BOARDSt11 - for the C1P - and they 
contain paralle l portsl 

Aardvarks new memory board supports 8K 
of 2 114's and hos provision for a PIA to give a 
parallel ports I It sells as a bare board for S29.95. 
When assembled, the board p lugs Into the ~xpan· 
sion connector on the 600 board . Avai lable now! 

PROM BURNE R FOR THE CIP - Burns single 
supply 2716 ·5. Bare board - S24 .95. 

MOTH ER BOAR O - Expand your expansion 
connector from one to five con nectors or use it 
to adapt our C1P boards to your C4/8P.· SI4 .95. 

16K RAM BOAR D F OR CIP - This one does 
not have a parallel POri, bu t it does support 16K 
of 2 114·s . Bare Board $39 .95. 

WOR D PROCE SSING THE EASY WAY ­
WI TH MAX I-fl'ROS 

This is a line-o riented word processor de­
signed for the office tha t doesn ' t want to send 
every new girl out for training in how to ty pe a 
tetter. 

It has automatic right and left margin justi­
f icat ion and lets you vary the width and margins 
du ring printing . It has a!Jtomat ic pagination and 
au tomat ic page numbering. II will print any text 
si ngle, double or triple spaced and has tex t cen· 
teri ng commands. It wi ll make any number of 
mul t iple cop ies or chain f iles together t o print an 
entire d isk of dala at one t ime. 

MAX I·PR OS has both globa( and l ine edi t 
capabi lity and the polled keyboa rd versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard tvpe­
writer keyboard . 

MAX I·PROS also has sophisticated fi le 
capabib iJ ities . It can access a file for names and 
addresses, stop for inputs , and print form letters. 
It has file merging capabilities so that it can store 
and combine paragraphs and pages in any order. 

Best of all, it is in BAS IC (0S65D 5 1/4" or 
8" disk) so that i t can be easily adapted to any 
printer o r prin t ing job and so that it can be so ld 
for a measly price. 
MAXI·PROS - S39 .95 . Specify 5% or 8" disk . 

SUPPOR T ROMS FOR BA SIC IN ROM MA· 
CHIN ES - C1S/C2S . Th is ROM adds line edit 
funct ions, software selectable scro ll w indows, 
bell support, choice o f OSI or standard keyboard 
routines, two callable screen clears. and software 
suPPOrt for 32-64 characters per line video. 
Has one character command to switch model 
2 CIP from 24 to 48 character line. When in­
stalled in C2 or C4 (C2S) reQu ire s installation 
of additional chip. C1P requires only a jumper 
change. - $39.95 
C1E/C2E simi lar to above but w i th ex tended 
mach ine code monitor . - $59.95 OSI 

ARCA DE GAMES FOR OSI , COLOR -BO A ND 
TRS·80 (8K OSI , 16K TRS.aO AN D COLOR-BO) 

TIMETR EK . A REAL TIME , REAL GRAPHICS 
STARTRECK. See your torpedoes h i t and watch 
your Instruments work in real t ime. No more un · 
real istic scrolling d isplaysl $1 4 .95 . 

STARFI GH TER . Th is one man space war game 
pits you against spacecruisers, battlewagons, and 
one man f ighters , you have the view from your 
cockp it w indow, a real t ime worki ng instrument 
pane l, and your w its. Another real time goody . 
S9 .95 

BATTLE FL EE T . This grown up version of Bat· 
tleshlp is the toughest thmktng game available on 
051 or 80 computers . There i s no luck inl/olved 

. as you seek out the computers hidden fleet. A 
topographical tough ie. $9 .95 

QUEST . A NEW IDEA IN AOVENTUR E 
GAMES! Di fferent from all the others , Quest is 
played on n computer genera ted mape of Alesia . 
Your job is to ga ther men and supplies by com b· 
ba t , bargaining, explora l ion of ruins and temples 
and ou tright bandi try . When your force is stronR 
enough, you att ack the Citadel o f M oorlock in a 
life o r death ba ll ic to the finish . Playable in 2 to 
5 hours. thi s one is d i llerent every time. 
16K COLOA-BO OR TRS·80 ON L Y. $ 14.95 

Please specify system on all orders 

-OSI 

This i s only a part i all ist inll of what we have to oller . W. oller over 120 games, RO MS, and data sheets for OSI '¥stams 
and m.,y games and ut ili t ies for COLOR -BO and T RS-B O. Send $1 .00 f or our catalog. 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, MI48088 

(313) 669-3110 COLOR-SO 
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Further, they both use a dual purpose routine at

$2905. If the accumulator is zero on entry, this

routine reads to memory. If it is nonzero, then the

routine compares with memory. The actual read

and compare loops within this routine are separate.

With 8" floppies and a 1 MHZ clock, the 6502 is

not fast enough to get from one disk byte to the

next if the read and compare loops are combined

into one. As it stands, the compare loop just barely

returns in time for the next comparison. With a 2

MHZ clock there is plenty of time.

I view the sector directory routines at $29F3

and $2A41 as utilities. They do not need to be

resident in memory.

Machine language routines may access the

disk directly. For example, to write a sector, loca

tions $265E-$2662 should be assigned correct

values. The following segment of code will write a

sector to the disk.

10 JSR $26A6 ;Move head to track

20 JSR $2754 ;Engage head, find start of track

30JSR$27D7 ;Write sector

40 JSR $2761 ;Disengage head

50RTS

If the write address is already in $FE, $FF then

$27D7 may be entered at $27E1. In this case, lines

20-40 may be replaced by JSR $2CA7, a kernel

routine.

To read a sector, again assign correct values to

$265E-$2662 then perform the following.

10JSR$26A6 ;Move head to track

20 JSR $2754 ;Engage head, find start of track

30JSR$295D ;Read sector

40 JSR $2761 ;Disengage head

50RTS

If the read address is already in $FE, $FF then

$295D may be entered at $2967. In this case, lines

20-40 may be replaced by the kernel routine:

JSR$2B1A

When we discuss the I/O section of OS65D we

will see additional ways to read from and write to

the disk.

References:

1. Jefferson Harman, "IBM Compatible Disk Drives", Byte

October 1979, p. 100

2. Ira Rampil, "A Floppy Disk Tutorial". Byte December

1977, p. 24

3. Les Solomon. "BASICS ofComputer Disk Systems", Popular

Electronics November 1980, p. 53

MAP - OS65D DISK HANDLER

DISK-MEMORY DATA

265C DRIVE NUMBER

265D CURRENTBCDTRACK NUMBER

265E SECTOR NUMBER

265F PAGE LENGTH OFSECTOR

2660 LOW BYTE LOAD/SAVE VECTOR

2661 HIGH BYTE LOAD/SAVEVECTOR

2662 BINARY TRACKNUMBER

DISK-Z PAGE

E5 LASTTRACKOF FILE BEING HANDLED

F6 NUMBEROF RETRIES ON WRITE

F7 NUMBEROF HEAD MOVE RETRIES ON

READ

F8 NUMBEROR READ RETRIES BEFORE

HEAD MOVE

F9 SECTOR COUNT

FA TARGETTRACKNUMBERON SEEK

FB SECTORNUMBERREAD ON DISK

FC STACK POINTER (IN $29F3)

FD SECTOR PAGECOUNT (IN $27D7)

FE SYSTEM POINTER. USED AS

FF LOAD AND SAVE VECTOR BY DISK

Subroutines — OS65D Disk Handler

2663 Home the Disk. Move the disk head to track 0.

2678 Wait 12 ms.

267A WaitXms.

2683 Step up one track toward track 76.

268A Step down one track toward track 0.

26A2 Wait 8 ms.

26A6 Fetch binary track number from 2662 then:

26A9 Convert track number to BCD then:

26BC Check for track 0-76 BCD, check for drive ready,

move disk head to track, adjust head current, and if

an error occurs, abort and send an error message

via2A4B.

2700 Wait 20Y + 7 microseconds {1 MHZ clock).

2708 Adjust head current.

27 ID Find trailing edge of index hole.

2728 Engage head then:

272B Find index hole then:

272E Initialize disk ACIA.

2739 Engage head, read from index hole full around to

index hole, then quit.

2754 Head down.

2761 Head up.

2768 Initialize full disk.

277D Initialize one track.

27C2 Send a byte to the disk.

27CD Fetch a byte from the disk.

27D7 Fetch sector save vectors then:

27E1 Savea sector.

289F Wait 800<$FA) microseconds.

28A4 Wait 100Y microseconds.

28B0 Fetch a byte from the disk. Abort with an error

message if over the index hole.

28C4 Find the end of the sector preceding the one in 265E.

2905 Read a sector to or compare a sector with memory.

295D Fetch disk read vector then:

2967 Read and reread a sector to memory, quit if suc

cessful or the full number of retries are exhausted.

2998 Find the end ofthe present sector.

29C6 Select the drive in 265C then:

29DA Check if the drive is ready.

29EB 8 drive select data bytes.

29F3 Output a sector directory.

2A41 Output subroutine for 29F3.
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Further, they both use a dual purpose routine at 
$2905. If the accumulator is zero on entry, this 
routine reads to memory. If it is no nze ro, then the 
routine compares with memory. T he actual read 
and compare loops within this routine are separate. 
With 8" floppies and a I MHZ clock, the 6502 is 
not fast enough to get from one disk byte to the 
next if the read and compare loops are combined 
into one. As it stands, the compare loop just barely 
returns in time for the next comparison. With a 2 
MHZ clock there is plenty of time. 

I view the sector directory routines at $29F3 
and $2A41 as utilities. They do not need to be 
res ident in memory. 

Machine language routines may access the 
disk directly. For example, to write a sector, loca­
tions $265E-$2662 should be ass igned correct 
values . T he following segment of code will write a 
sector to the disk. 

10 jSR $26A6 ;Move head to track 
20 jSR $2754 ;Engage head, find star t of track 
30 JSR $27D7 ;Write sector 
40 jSR $2761 ;Disengage head 
50 RTS 

If the write address is already in $FE, $FF then 
$2707 may be en tered at $27E I. In this case, lines 
20-40 may be replaced by J SR $2CA 7, a kernel 
routine. 

To read a sector, aga in assign correct values to 
$265 E-$2662 then perfo rm the fo llowing. 

10 jSR $26A6 ;Move head to track 
20 jSR $2754 ;Engage head, find start of track 
30 jSR $295D ;Read sector 
40 jSR $2761 ;Disengage head 
50 RTS 

If the read address is alread y in $FE, $ FF then 
$2950 may be entered at $2967 . In this case , lines 
20-40 may be replaced by the ke rnel routine: 

jSR $2B IA 

W.hen we discuss the 110 section of OS650 we 
will see additional ways to read from and write to 
the disk. 

References: 
1. J efferson Harman, " IBM Compatible Disk Drives", B YI ~ 
October 19 79, p . 100 
2. Ira Rampi l, "A Floppy Disk Tutoria l", Byte Decembe r 
19 i7 , p . 24 
3. Lcs Solo l11 on, "BASICS ofCompulcr Disk Systems", Popular 
Elect ronics November 1980, p. 53 

MAP - OS65D DISK HANDLER 

DISK-MEMORY DATA 

265C DRIVENUMBER 
265D CURRENTBCDTRACKNUMBER 
265E SECTOR NUMBER 
265F PAGE LENGTH OF SECTOR 
2660 LOW BYTE LOAD/SA VE VECTOR 

2661 HIGH BYTE LOAD/SAVE VECTOR 
2662 BINARY TRACK NUMBER 

DISK-Z PAGE 
E5 LASTTRACKOFFILE BEING HANDLED 
F6 NUMBER OF RETRIES ON WRITE 
F7 NUMBEROF HEAD MOVE RETRIES ON 

READ 
F8 NUMBER OR READ RETRIES BEFORE 

HEAD MOVE 
F9 SECTOR COUNT 
FA TARGET TRACK NUMBER ON SEEK 
FB SECTOR NUMBER READ ON DISK 
FC STACK POINTER (IN $29F3) 
FD SECTOR PAGE COUNT (IN $27D7) 
FE SYSTEM POINTER. USED AS 
FF LOAD AND SA VE VECTOR BY DISK 

Subroutines - OS65D Disk Handler 

2663 Home the Disk. Move the disk head to track O. 
2678 Wait 12 inS . 

267A 
2683 
268A 
26A2 
26A6 
26A9 
26BC 

2700 
2708 
271D 
2728 
272B 
272E 
2739 

2754 
2761 
2768 
277D 
27C2 
27CD 
27D7 
27EI 
289F 
28A4 
28BO 

28C4 
2905 
295D 
2967 

2998 
29C6 
29DA 
29EB 
29F3 
2A41 

WaitXms. 
Step up one track toward track 76. 
Step down one track toward track Q. 
Wait8ms. 
Fetch binary t rack number from 2662 then: 
Convert t rack number to BCD then : 
Check for-track 0-76 BCD, check fo r drive ready, 
move disk head to track, adjust head current, and if 
an error occurs, abort and send an e rror message 
via 2A4B. 
Wait 20Y + 7 microseconds ( I MHZ clock). 
Adjust head current. 
Find trailing edge of index hole. 
Engage head then: 
Find index hole then: 
Initialize disk ACIA. 
Engage head, read from index hole full around to 
index hole, then quit. 
Head down. 
Head up. 
Initialize full disk. 
Initialize one track. 
Send a byte to the disk. 
Fetch a b yte from the disk. 
Fetch sector save vectors then: 
Save a sector. 
Wait 800($FA) .microseconds. 
Wait IOOY microseconds. 
Fetch a byte from the dis k. Abort with an error 
m essage if over the index hole . 
Find the end of the sector preceding the o ne in 265E. 
Read a sector to or compare a sector with memory. 
Fetch disk read vector then : 
Read and reread a sector to memory, quit if s uc­
cessful or the full numbe r of retries are exhausted. 
Find the end of the present sector. 
Select the drive in 265C then: 
Check if the drive is ready. 
8 drive select data bytes. 
Output a sector directory. 
Output subroutine for 29F3 . 



Speed
Power

Efficiency
for OSI

65D3 SYSTEMS

Printer Spooler

Virtual Indirect File
STOP WAITING for your printtr!

PROCESS wordi. wute progrtmi ill while printing!

QUEUE lit* you pill or print jobi.

TWO puniiri mi] bi acearnodalarf an any [wo pom.

MULTIPLE COPIES with lop ind bottom pigi mirgini,

SYSCEN ralacates and peimits eitensive cuitomiialic-n.

VIRTUAL INDIRECT FILES on dfik End ipice

ptohlami whan uting timponry files Now do aitansiva

tditing ol BASIC with your word pfocesicr.

XREF: BASIC Cross Referencer

• TABULATES: Rafarencad line numbers, variable nimei

narie. ilring. array), and defined (unctions

FAST machine lenguagi program.

DISK bued for large BASIC source files On any drivt.

S95/S10

$25

FBASIC: BASIC Compiler

FAST machine code writtan with she *ale of BASIC.

SPEED-optimized, native-cod* eompiltr

INTEGER subiat ol OSI-iupplitd BASIC.

DISK bued lo allow litgitt taurce and objact filn.

EXTENSIONS ID BASIC:

— Simple interface to lyelem hardwart and loflware.

— Direct accen to 6502 ragillari.

— Array inilialtialion and oplionil ibioluta locaumi

— while ind othii itncturn.

— Combin* complin end inlarpieter edvanligei.

UTILITIES [plut sourca|, manual, end many aiamplei.

R-EDIT: Edit any program or text!

FULL CURSOR control. Edit anywheri on iht icraen.

INSERT, raplece. add. dalate with RAM-raiirfent editor

ONE KEY stioke and you're aditing.

BASIC, aitemblar. etc. edittd wilhaul reloading R-EDIT.

SYSGEN relocates fl-EOIT and permits attentive cuitomnatrDn

CP/M to OSI

wore

Data Resource Corporation

Suite 203

1040 Lunaai Street

Kailua. HI 96734 (808)261-2012

Disk Translation Service

Frustrated by all those goad CP/M disks that won't run on your 0S1 CP/M syiltm?

Ill that special OSI dish formal1 And we can fn that. Just send us your disk. $15, and

you'll soon have an OSI compatible disk

A Correction

For Progressive

Computing

Chess 1.9
Dave Leskm

Calgary, Canada

Progressive Computing, based in Windsor Ontario,

is an excellent source of OSI software with prompt

and courteous service; however, there is a major

error in their tape version of "Chess 1.9". This

error is found in the opening tables. If you try the

following sequence of moves you can determine if

your copy of "Chess 1.9" has this error too. Note

that the last move by the computer is illegal. Micro-

chess notation in brackets.

Computer (White)

1 P-K4 (13-33)

2 N-KB3 (01-22)

3 B-QN5 (02-46)

4 B-KN5 (05-41)???

Human (Black)

P-K4 (63-43)

N-QB3 (76-55)

N-KB3 (71-52)

As you see the "B-KN5" jumps right over the

Queen Pawn at 14. To solve this problem I changed

the program so that the Queen Knight was moved

from 06 to 25 instead. This results in a 'Tour

Knights Game" which is a common opening used by

many players. Just follow the steps listed below to ef

fect the change.

The Changes

1. Load "Chess 1.9"

2. Press "D" to enter monitor once the board

appears.

3. Press ".0B34"

4. Press "/" to enter the data mode

5. Press "25" which refers to the square that the

piece will be moved to

6. Press the "RETURN" key

7. Press "07" which refers to the piece to be

moved — in this case the Queen Knight

8. Press ".03AC" and "G" to return to the

program

Now the program will respond N-QB3 in place

of B-KN5 each time this opening sequence occurs.

If you have the capability to store machine code pro

grams (Aardvark's "AUTOLOADER" or "C1E"

ROM) then record the modified version (otherwise

you'll have to follow the above procedure each time

you power up). ©

SPEED ~ 
POWER ----,-- OSI EFFICIENCY 

SPUL65: Printer Spooler 
Virtual Indirect File 

595/$10 

• STOP WAITING for ~"f ,rint.rt 
• PROCESS wOld .. 1'11';11 prolf.ml ..•• 11 ...... il. prinlinel 
• QUEUE lUI you pil. u pr lnl jah. 

• TWO " 'DIUI m., h uumOUhd n Iny two ponl. 
• MULTIPLE COPIES with lap .nll boltom p.g. """ina. 

• SYSGEN IIlac.ltI .nd ,,,mill ullntin cUIIDmil •• ion. 
• VIRTUAL INDIRECT FlUS on di,lI. End .,,,. 

p/obl.ms whln u. ing IImpol.ry IiI ... Now do .. t,n,in 

• diling of BASIC WiTh y01l1 wa,d P'OCIIiDI. 

XREF: BASIC Cross Referencer 
• TABUlATfS: R.fll,nctd lin. numb., •. vlli.blt film" 

(num.ric. Ill ift .. . n.y), .nd dlfiud lunel ions. 

• FAST fnlCh in. l.nlUigl ,,01""1. 
• DISK hltd fOI f"" BASIC IOUlet fillS on In., drive. 

rA.dr1?:.:~':c"P'''';," ~ S,;,,203 
1040 Lunlai Slreel 
K.;I", HI 96734 (808) 261·2012 

$25 

A Correction 
For Progressive 
Computing 
Chess 1.9 
Dave Leskin 
Calgary, Canada 

Progressive Computing, based in Windsor Ontario, 
is an excellelll source of 051 software with prompt 
and courteous service; however , there is a major 
error in their tape version of "Chess I.g" , This 
error is found in the o pening tables. I f you try the 
following sequence of moves you can determine if 
your copy of "Chess I.g" has th is e rror too. Note 
that the last move by the computer is ill egal. Micro­
chess notation in brackets. 

Computer (White) 

1 P·K4 (13·33) 
2 N-KB3 (01·22) 
3 B.QN5 (02-46) 
4 B-KN5 (05-41) ??? 

Human (Black) 
P·K4 (63-43) 
N.QB3 (76-55) 
N·KB3 (71.52) 

for 
6503 SYSTEMS 

FBASIC: BASIC Compiler 
• fAST mlChint cod. llnill.n wilh Ih •• u •• t BASIC. 
• SPHO·opl im; lId. nui .. · cod. compill/. 
• INTEGER ulllll 01 OSI · uppli.d BASIC. 
• DISK bntd I •• 11 .... 1.,.,,1 'OYI~' , nel ,bi.el met. 
• EXTENSIONS 10 BASIC: 

- Simp I. inltrl.n 10 .y.l.m htrd .... r. Ind nit .... ' •. 
- Oillel .CCIII 10 6502 "Iilill" 
- ArllY in;li.t;nl;,n .nd oplianlt .hoM. toul ion . 

- WHILE ud olh" .lruelulIl. 
- Combin, compil" .ml ;nlltpllilt .dWlnl'ltI. 

• UTILITIES (plu, lOulnl. m.nUll Ind m.ny .lImplli. 

R-EDIT: Edit any program or text! 
• fUll CURSOR conltal. Edil uywbu. aa lb. ICllln. 
• INSERT. IIIII. n . Idd. d.l.l. wi,1I RAM· I .. id.nt .elilll. 
• ONE Kn IIIIk •• nd ,,,',, tdili",. 
• BASIC. lI.,flllll 11, 'IC. dint! withllttt IIlo .. in, R· EOIT. 

• SYSGEN "IoUIII R· EDIT .nt! p.,.;I'. l lIo,; .. ulllrnint i ... 

CP/M to 051 Disk Translation Service 
fr UlIII'ld b, . 11 lhau lood CP/ M dish th.l ... on·1 run on ,OUI OSI CP/ M I,ulm! 
Ifllh.1 Iplci.1 OSI tl ilk larmll l And .... un li llhll JUII und UI ,aul elilit S15 . • ntl 
you'lI non hu. In OSI comp.tibl • • i,L 

M •••• ' •• 6011 . "B.d .1 •• h .... , .. ,hi .... P ... , ...... ,,,,1" .. ' ·10 . • 1 •• I,." •• i". 
. i., I. · . i ••• lIi .kl. HI."" , .. id. I " .d. 4% ,,,. 

As you see the "B-KN5" jumps right ove r the 
Queen Pawn at 14. To solve this problem I changed 
the program so that the Queen Knight was moved 
from 06 to 25 instead , This results in a "Four 
Knights Came" which is a common opening used by 
many players. Just follow the steps listed below to ef­
fect the cha nge , 

The Changes 
L Load "Chess I. g" 
2. Press "D" to enter monitor once the board 
appears. 
3. Press ",OB34" 
4. Press "/" to enter the data mode 

5. Press "25" which re fe rs to the square that the 
piece will be moved to 
6. Press the "RET UR " key 
7. Press "07" which refers to the piece to be 
moved - in this case the Queen Knight 
8. Press ",03AC" and "C" to return to the 
program 

ow the program will respond N-QB3 in place 
of B-KN5 each time this opening sequence occurs, 
I f you have the capability to store machine code pro­
grams (Aardvark's "AUTOLOADER" or "C IE" 
ROM) then record the modified version (othe rwise 
you'll have to follow the above procedure each time 
you power up), © 
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"tiBt

•IBM

RTS

27:19

r

Put

Head

Down

Kind

Index

Hole

Reset

AC IA

SUBR2728

273F

2745

Save Byte

At Pointer

Increment

Pointer

Low Bvte

273C

Increment

Pointer

Hi Bvte

2768

Set Last Track

Number = $76

Home

Disk

Advance One

Track Toward

Last Track

SUBR2C83

Initialize One Track
SUBR 277D

277A

RTS

.22 

~tiBC---------=::::::~-------"t6C6 

,---­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Nt> ]E--------.J 
:!(iCIl 

2739 

-- --1---- 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Put 
H ead 
Down 

I 
Find 
Index SUBR 2728 
Hole 

I 
Reset 
AC I A 

I 

COMPUTEI 

273F 

273C 

-----
Over 
Index 
Hole 

Inc reme nt 
Pointer 
Low Byte 

Increment 
Pointe r 
Hi Byte 

Yes 

No 

2768 

Advan ce One 
Trac k Toward 
L.as t Track 
SUBR 2C83 

Initialize One Trac k 
S UBR 2770 

277A 

Done 
76 

February, 1982. I~e 21 

Raise 
1-1 cad 

Wait 
40 ill S. 
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277D

Head Down

Find Index Hole

Reset AC1A

SUBR. 2728

Turn On ERASE/WRITE

Wait 1 nis.

Write

Write

S57

Write Track Number

27 BC

Yes

Head Up

ERASE/WRITE

Off

Wait

40 ms.

RTS

2 7 El

Ketch Page Leneth Sector

Set Preceding Sector Length To 1

Set Compare Retrv # To 4

Find Leneth And End Of Preceding

Sector SUBR 28C4

Wait 800 x (Prededing Length) us.

Enable WRITE Function

Wait 185.US.

Enable ERASE Function

Wait 800 x (Preceding Length) us.

Write §76

Write Sector #

Write Sector Page Length

Write Byte From Pointer

Increment Bvte Pointer

February. 1Q82.lssue 21 

2770 

2782 Ves 
At 

Track 
O? 

No 

278D Ves 

H ead Down 
Find Index Hole 
Rese t ACtA 
SU BR. 2728 

Turn On ERASE/WR ITE 

Write Track Number 

Yes 

Head Up 
ERASE/WRITE 
orr 

COMPUTEI 123 

2iDi 

Set Pointer 

27£ 1 --------~~==~~~::~::::~ 
Fetch Page Lengt h Sector 

27E4 

27EE 

13 )\~'~e~s-c~~ 
~ 

No 
27F5 

At 
Track ~V~e~sc-__ ~ 

o 

No 
Set Preceding Sector Length T o I 

27FF 

Write Ves [3U " • .!'.,,---~ .. rror 
Protect r #4 

? 

No 
Set Wr ite Retry # To 2 

Set Compare Ret ry # To 4 

Find Length And End Of Preceding 
SeclorSUBR 28C4 

Wait 800 x (Prcdcding Length ) us. 

Enable WRITE Function 

Wait 185 )Js. 

Enable ERASE Fu nct ion 

Wait 800 x (Preceding Length ) us. 

Wr ite S76 
Write Sector # 
Write Sector Page Le ng th 

Write Byte From Poi nter 
Increme nt Byte Pointe r 
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2847

T)one\ No
Page

Yes

Increment Page Pointer

Decrement Page Length

2841)

Yes

Write $47

Write $53
Compute 6 x (Sector Length)

Wait 100 x (Computers.

Turn Off WRITE

Wait 525J1S.

Turn Off ERASE

CLEAR Read Flag

RKSKT Pointer

Compare Sector With

Memory SUBR 2905

2HH5

Yes

Decrement Write Retry #

288D

Decrement Compare Retrv #

Done\Yea
Retries

No

Error

#2

Reset Pointer

28C4

I

Find

Index

Holt-

Read A Byte In I Rev.

Of Disk (Or Error #9)

SUBR 28B0

Increment Target Sector Number |

RTS

124 COMPUTlI 

2847 28C4 

Done No 
Page )c~------------~I , 

Ves 

Increment Page Pointer 
DecTcmelli Page Length 

284D 

Write S4i 
Write $53 

Done 
Sector 

Yes 

No 

Compute 6 x (Sector Length) 

Wait 100 x (Compulc) pS. 

Turn Off WRITE 

Wait 525J1s. 

RESET Pointer 

Compare Sector With 
Memory SUB R 2905 

2885 

Success>,V~c~s ____ ~ 

No 

Decrement Compare Retry # 

2889 

No Done 
Retries 

Yes 

Decrement Write Retry # 

288D 

RTS 

Read A Bl'te In IRe\" 
Of Disk (Or Error #9) 
SUBR 2880 

28CC 

= $43 
? 

Yes 

No 

Read A Byte In 1 Re\'. 

Read A Byte 

Dec rc m e llli 
Target Secto r 
N umber 

= SO 

28E7 No 

Yes 

Sct Sec tor SEEK # To 0 

Find End Presc nt Sec tor 
SU BR 2998 

No 

Error 
#5 

Inc rement Tar, ct Sec tor Number 

February. 1982. Issue 21 
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2905

Save READ Flag '

Find End Preceding Sector

SUBR 28C4

Read Byte Within 1 Revolution

Of Disk (Or Error #9)

SUBR28B0

290E

29lfi

Yes

Clear Success Flag

Fetch Read Flag

[ READ And SAVE Page Length Of Sector ;

| Fetch READ Flag |

294F

Save Bvte In Memory

Increment Bvte Pointer

2954

Yes

Increment Page Pointer

| Decrement Page Length j

2959

Done >■ No
Sector

RTS

Compare Byte With Memory

2937

.Yes

Increment Bvte Pointer

Yes

Increment Page Pointer

Decrement Page Length

Set Success Flag j Set Success Flag Yes

RTS RTS

Februo ry. 1982. Issue 21 

No 

COMPUTEI 

2905 

Find End Preccding Sec tor 
SUBR 28C4 

Read B)'lc Within I Revolution 
Of Disk (Or Error #9) 
SUBR 26BO 

29 16 
No 

READ A nd SA VE Page Length Of Sector 

Clear Success Flag 
Fetch Read Flag 

2933 

Yes 

Compare Byte With Mcmo T)' 

2937 

Equal 
? 

Ves 

No 

Increment Byte Pointer 

293A 

No 

Sel Success Flag Sct Success Flag 

125 
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295D

2967

Gel

Pointer

Set

Head Move

Retry

#To4

2998

Set

Read Retry

#To7 Yes

Set READ

Flag

Read Sector To Memory

Set Flag If Success

SUBR 2905

Clear End

Of Sector

Flag

29A1

Move Head

Down One

Track

Decrememl

Head Move

Retrv #

RTS Yes

] Read A Byte

29A8

= $76 \ No

Yes

| READ A Byte |

Save Present Sector # I

READ A Byle

j Save Page Length This Sector

I
J Increment Sector SEEK #

Decrement Sector Length

| Set End Of Sector Flag

RTS

126 

2967 

2950 

Sel 
Hcad Move 
Retry 
#To4 

Read Sec to r T o Me m o r y 
SCI Flag If Success 
SU BR 2905 

No 

2974 

Flag 
Se l 

Get # 
Pages 
To Read 

Decrement 
Read 
Re try # 

298 1 
No 

Ye, 

Move H ead 
Down One 
Track 

Mo ve H cad 
Up Onc 
Track 

Wait 
12 ms. 
More 

Dec re m e ntl 
'------i H ead Mo ve 

Re try # 

Yes 

Inc re m e nt 
# Pages 
Read 

COMPUTIJ 

RTS 

Dec re m e nt 
Pase 
Po mler 

C lear End 
Of Secto r 
Flag 

february, 1982. Issue 21 

2998 

= $76 )'-Nc;o __ ...J 
? 

Sa ve Pl'"cscnl Seclo r # 

READ A Byte 

Save Page Length T his Seclo r 

Increment Sector SEEK # 

Page 
? 

Decrement Sector Length 

29CO 
Don 
This 

Sec tor 
? 

No 

SCI End or Secto r Flag 
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29F3

29F4

Move Head To

Track SUBR 26BC

Output Linefeed

"'Track "

Output Track #

Save Stack Pointer

Engage Head

SUBR 2754

Sector! # =

Read To End Of Track

Header SUBR 28C4

Sector Count = 0

Find End Present Sector

SUBR 2998

Save Sector # And Page

Length On Stack

Decrement Sector Count

29DA

29C6

Save Drive #

Compute Drive

Index For X

Compute Drive

Group For Y

Use X To Fetch

And Set First

Select Kit

Use X To Fetch

And Set Second

Select Bit

Drive I: Fetch

Disk Status Bit

For Carry

29 El

Drive 2: Fetch

Disk Status Bit

For Carry

RTS

Reset

Stack

Pointer

RTS

f\
/

&

Output CRLF Then Space

-ASTRO BLASTER-
assignment. CLEAR THE AhtA OP HAZARDOUS
ASTEROIDS WHICH AhE DHIFIIVG "K FJ-W LH^P
SPACE, BY BLASTING THEM IHZO h^BLE. 3i

\\tX*.«A'J^5HALLER ONES'ki-DJ H:T?NWH--"L*-Li:'iOFF

•AStiiO BLASTla* by JOHN MILSOS 15 A ••JUCHTIE Conw

CIp AND •*»C4F#*> PLEASE SPECIFY yOUH
SYSTEM. Bit CASSETTE *9.95

SE"JD fl.OO FOB OUR PHOTO-
:li.usthated catalog t zz?
#1.50 CREDIT ON YOUR FUtSt
OGSESI CASSETTES ONLY!

Output Sector #

Then -

Output Sector Length

Pretzel land Software

2005 A WHITTAKER RD.

YPSILANT1, MI.48197
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29F3 

Track 
=0 

Output Track # 

Save Stack Pointer 

Engage Head 
SUBR 2754 

Sec tort # = 

Read To End Of Track 
Header SUBR 28C4 

Sector Count = 0 

Find End Present Sector 
SUBR 2998 

Save Sector # And Page 
Length On Stack 

2A24 
Done 
Track 

No 

Yes 

Fetch Stack Pointer 

Decrement Sector Cou nt 

2A39 Done Yes 
All 

Sectors 
? 

No 

Output CRLF Then Space 

Output Sector # 
Thcn-

Output Sector Length 

Clear 
Carry 

Reset 
Stack 
Pointer 

COMPUTEI 

RTS 

29C6 

Usc X To Fetch 
And Set First 
Select Bit 

Usc X T.o Fetch 
And Sct Second 
Selec t Bit 

29DA------~) 

RTS 

Drive I : Fetch 
Disk Sta tus Bit 
For Carry 

29EI 
Want Ves 

Drive 2: Fetch 
Disk Status Bit 
For Carry 

127 
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character grid while in this mode. Table 2

contains the subcommands of the EDIT mode.

A raster (*) is the only exit from this mode.

GENERAL INPUT. The CURSOR input

routine. It is called by COMMAND DECODE

and INPUT CODE.

TEST. Prints the entire character set on the

printer.

TABLE. Prints a table in the format of Table 3.

END. Closes all devices and clears the screen.

Can be called at any time without disturbing
the new character set.

It is possible to create a reasonable facsimile of

the PET's shifted keyboard graphics with the 5 by

7 BASE 2 print matrix. (The PET screen matrix is

8 by 8.) DATA statements for this pseudo-PET

character set are included in Program 2. Printing
all characters displayable on the PET screen would

require 3 user defined character sets on the BASE

2. An easier way of implementing "full" pseudo-

PET graphics is via the graphics function of the
BASE 2.

Standard and user-defined characters can be

displayed on the same line, but doing so requires

two passes of the print head; i.e., normal print

followed by carriage return without linefeed and

user-defined print. This is not difficult to arrange

during formatted printing from a program. Listing

a program is more complicated. One approach is

to list to the screen, sort and count characters, and

then use one of the many screen printing routines

previously published in COMPUTE! and other

magazines.

While on the subject of listings, it should be

mentioned that the normal list sequence of:

OPEN5,4:CMD5:LIST

will not work for long listings, probably due to

some bug in the timing when CMD is invoked. The

following sequence, using the terminal buffer

feature of the BASE 2 (run in either immediate or

program mode) will work:

OPEN5,4

PRINT#5,CHR$(27);CHR$(82);CHR$(20);CHR$(80);
PRINT#5,CHR$(27);CHR$(54);

CMD5:LIST (or LIST XXX- in program mode)

PRINT#5,CHR$(27);CHR$(83):CLOSE5

Whether your application is mathematics,

foreign languages, APL, or whatever, design your

own character set with ease using CHARACTER

EDITOR.

Table I.

COMMANDS (all followed by RETURN)

I(RETURN)## Input code and display character

+ Display next character

Display previous character

E Edit. (See Table 2)
L Load character set from tape

P Download Character Set To Printer

Save Character Set to Tape

T Toggle printer

TABLE Print table in format ofTable 3

TEST Test print entire character set

END Terminate program

Table 2.

EDIT MODE SUBCOMMANDS

► Move cursor to next grid point

Move cursor to previous grid point

* Move cursor up one row

<— Move cursor down one row

SPACE key Erase matrix point and move to next grid

point

shifted & Insert matrix point at grid point

C Clear character grid

Store displayed character in memory and

return to COMMAND DECODE mode

Table 3.

CHR*<

CHR*<

chr*-;

CHR*<

CHR*<

CHR$<

CHR*<

chr*i;

CHR* C

CHR$<

CHRS<

32 >

33 >

34)

35 >

36 >

37 )

38)

39>

40>

41)
42)

. „ 0

'1

m

i —

\

1

At

r

127

120

1

64

12?

35

1 0

30

127

1" 0

0 0

127

120

1 1

64

ij

42

0 0
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Program I.

100 REM PET/BASE TWO PROGRAMMABLE i
-.CHARACTER EDITOR

105 REM

110 REM BY P. J. ROVERO

115 REM NOCC COMNAVMAR BOX 2

120 REM FPO S. F. 96630

125 REM

130 REM THIS PROGRAM ENABLES THE USER -,
-.TO EASILY BUILD, STORE, AND

135 REM EDIT CHARACTERS IN THE FORMAT -i
-•USED BY THE BASE TWO MODEL

140 REM 800 MST PRINTER.

145 REM

150 REM THE VARIABLE BA SHOULD BE -i

^CHANGED TO SUIT THE SYSTEM.

155 REM BA= START ADDRESS OF 482 BYTES

-iOF BASIC-PROTECTED

160 REM MEMORY REQUIRED FOR USER -.

-,CHARACTER TABLE.

165 REM

170 REM COMMAND SUMMARY:

175 REM

180 REM S SAVE CHARACTER SET TO TAPE#1

185 REM L LOAD CHARACTER SET FM TAPE#1

190 REM P DOWNLOAD CHARACTER SET TO -i

^PRINTER MEMORY

195 REM T TOGGLE PRINTER BETWEEN -i
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character grid while in this mode. Table 2 
contains the subcommands of the EDIT mode. 
A raster (*) is the on ly exit from this mode. 
GENERAL INPUT. The CU RSOR input 
routine. It is called by COMMAND DECODE 
and INPUT CODE. 
TEST. Prints the entire character set on the 
printer. 
TABLE. Prints a table in the format of Table 3. 
END. Closes all devices and clears the screen. 
Can be called at any time without disturbing 
the new character set. 

It is possible to create a reasonable facsimile of 
the PET's shi fted keyboard graphics with the 5 by 
7 BASE 2 print matrix. (The PET screen matrix is 
8 by 8.) DATA statements for this pseudo-PET 
character set are included in Program 2. Printing 
all characters displayable on the PET screen would 
require 3 user defined character sets on the BASE 
2. An easier way of implementing "full" pseudo­
PET graphics is via the graphics function of the 
BASE 2. 

Standard and user-defined characters can be 
displayed on the same line, but doing so requires 
two passes of the prin t head ; i. e., normal print 
followed by carriage return without Iinefeed and 
user-defined print. This is not difficult to arrange 
during formalled printing from a program. Listing 
a program is more complicated . One approach is 
to list to the screen , sort and count characters, and 
then use one of the many screen printing routines 
previously published in COMPUTE! and other 
magazmes. 

While on the subject of listings, it should be 
mentioned that the normal list sequence of: 

OPEN5,4:CMD5:LIST 

will not work for long listings, probably due to 
some bug in the timing when CMD is invoked. T he 
following sequence, using the terminal buffer 
feature of the BASE 2 (run in either immediate or 
program mode) will work: 

OPEN5,4 
PRINT#5,CHR$(27);CHR$(82);CHR$(20);CHR$(80); 
PRINT#5,CHR$(27);CHR$(54); 
CMD5:LIST (or LIST XXX- in program mode) 
PRINT#5,CHR$(27);CHR$(83):CLOSE5 

Whethe r your application is mathematics, 
foreign languages, APL, or whatever, design your 
own characte r set with ease using CHARACTER 
EDITOR. 

Table J. 
COMMANDS (all followed by RETURN) 
I(RETURN)## Input code and display character 
+ Display next character 

E 
L 
P 
S 
T 
TABLE 
TEST 
END 

Table 2. 

Display previous character 
Edit. (See Table 2) 
Load character set from tape 
Download Character Sct To Printer 
Save Character Sct to Tape 
Toggle printer 
Print table in format oCTable 3 
Test print entire character set 
Te rminate program 

EDIT MODE SUB COMMANDS 
> 
< 
t 
~ 

Move cursor to next grid point 
Move cursor to previous grid point 
Move cursor up one row 
Move cursor down o nc row 

SPACE key Erase matrix point and move to next grid 
point 

shifted &: 
C 

Insert matrix point at grid point 
Clear character grid 

• Store displayed characte r in memory and 
return to COMMAND DECODE mode 

Table 3. 

CHR$ ( 32) " " 0 0 0 0 0 
CHR$ ( 33 ) "I " 127 127 127 0 
CHR$ ( 34 ) ". " 120 120 120 12 0 
CHR$ ( 35 ) I I I I 
CHR$ ( 36 ) " - " 64 64 64 64 64 
CHR$ ( 37) "I " 127 0 0 0 0 
CHR$ ( 38 ) "I" 85 42 85 42 85 
CHR$( 39 ) " I" 0 0 0 0 127 
CHR$ ( 40 ) ". " 80 40 80 40 80 
CHR$ ( 41) ", >1 127 63 15 3 I 
CHR$ ( 42 ) " I" 0 0 0 127 127 

Program 1. 

100 REM PET/ BASE TWO PROGRAMMABL E , 
,CHARACTER EDITOR 

105 REM 
110 REM BY P. J. ROVERO 
115 REM NOCC COMNAVMAR BOX 2 
120 REM FPO S. F_ 96630 
125 REM 

0 
12 0 

130 REM THIS PROGRAM ENABLES THE USER , 
,TO EASILY BUILD, STORE, AND 

135 REM EDIT CHARACTERS IN TH E FORMAT , 
,USED BY THE BASE TWO MODEL 

140 REM 800 MST PRINTER. 
145 REM 
150 REM THE VARIABLE BA SHOULD BE , 

,CHANGED TO SUIT THE SYSTEM . 
155 REM BA= START ADDRESS OF 482 BYTES , 

,OF BASIC-PROTECTED 
160 REM MEMORY REQUIRED FOR USER , 

,CHARACTER TABLE. 
165 REM 
170 REM COMMAND SUMMARY: 
175 REM 
1 80 REM S SAVE CHARACTER SET TO TAPEi l 
185 REM L LOAD CHARACTER SET FM TAPEil 
190 REM P DOWNLOAD CHARACTER SET TO , 

,PRINTER MEMORY 
195 REM T TOGGLE PRINTER BETWEEN , 
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-.CHARACTER SETS

200 REM TEST PRINT USER DEFINED -.

^CHARACTER SET

205 REM TABLE PRINT A TABLE IN FORMAT i

-nCHR$(X) "CHARACTER" DATA STREAM
210 REM + DISPLAY NEXT CHARACTER

215 REM - DISPLAY PREVIOUS CHARACTER

220 REM I INPUT CHARACTER CODE AND -,

-.DISPLAY CHARACTER

225 REM E EDIT CHARACTER DISPLAYED ON -.

-.SCREEN. SUBCOMMANDS IN THIS

230 REM MODE ARE >,<,*,* FOR CURSOR n

-.CONTROL AND * TO ENTER

235 REM DISPLAYED CHARACTER INTO -i

-iMEMORY.

240 REM END CLOSE ALL DEVICES AND END

245 REM******

250 REM INITIALIZATION ROUTINE

255 REM******

260 POKE134,00:POKE135,60:REM PROTECT -i

-.TOP IK OF MEMORY

265 PRINT"fiINITIALIZING VARIABLES"
270 TG=77:CU=32849:BA=15361
275 DIM SL%(7),SH%(7),CC%{5),LC%(7)

280 CR$=CHR${13)

285 FORI=0TO4:CC%(I)=1+I*3:NEXT

290 FORI=0TO6:LC%{I)=1+I*3:NEXT

295 FORI=0TO6:READ SL%(I):NEXT

300 DATA80,200,64,184,48,168,032

305 FORI=0TO6:READ SH%(I):NEXT

310 DATA128,128,129,129,130,130,131

315 CO%=32:POKEBA,27:POKE(BA+1),75

320 REM******

325 REM COMMAND DECODE ROUTINE

330 REM******

335 PRINTnfi"

340 GOSUB415:REM INITIAL DISPLAY

345 GOSUB1165:REM INPUT

350 IFIN$="S"THENGOTO650

355 IFIN$="L"THENGOTO765

360 IFIN$="P"THENGOSUB835

365 IFIN$="T"THENGOSUB890

370 IFIN$="TEST"THENGOSUB1260

375 IFIN$="+"THENGOSUB930

380 IFIN$="-"THENGOSUB965

385 IFIN$="I"THENGOSUB1000

390 IFIN$=IIE"THENGOSUBl060
395 IFIN$="TABLE"THENGOSUB1315

400 IFIN$=ttEND"THENGOTO1305

405 GOTO345

410 REM******

415 REM INITIAL DISPLAY

420 REM******

425 A$="Q##n:B$ = "O#Plt:CS="L$$":D$="L$:"

430 E$="3 ":F$="% '"

435 A1$=A$+A$+A$+A$+B$

440 A2$=E?+E$+E$+E$+F$

445 A3$=C$+C$+C$+C$+D$

450 PRINT"hn
455 FORI=0TO6

460 PRINTA1$:PRINTA2$:PRINTA2$

465 NEXT

470 PRINTA3$

475 GOTO345

480 REM******

485 REM DISPLAY SR

490 REM******

495 BT=BA+2+((CO%-32)*5)

500 FORM=BTTO(BT+4)

505 C2=CU+((M-BT)*3)

510 CH%=PEEK(M)

515 FORN=0TO6

520 C3=C2+(N*120)

525 POKEC3,42

530 IFCH%AND(2~N)THENPOKEC3,102:GOTO540

535 POKEC3,32

540 NEXTN

545 NEXTM

550 POKE224,184:POKE225,129:POKE226,19:

iPOKE245,11:POKE5,19
555 PRINT" «««««n;nCHR$(n;

-.CO% ; n ) " j

560 RETURN

565 REM******

570 REM RASTER SR

575 REM******

580 FORJ=0TO4

585 CH%=0:SPOT=CU+(J*3)

590 FORK=0TO6

595 IFPEEK(SPOT)=102ORPEEK(SPOT)=230THEN
-.CH%=CH%+(2~K)

600 SP0T=SPOT+120

605 NEXTK

610 BT=BA+2+((CO%-32)*5)+J
615 POKEBT,CH%

620 NEXTJ

625 GOSUB485

630 RETURN

635 REM******

640 REM SAVE SR

645 REM******

650 PRINTnRn

655 INPUT"CHARACTER FILENAME";A$

660 POKE243,122:POKE244,2

665 OPEN1,1,2,A$

670 M=0

675 FORN=(BA)TO(BA+481)
680 CI%=PEEK(N)

685 PRINT#1,CI%;

690 PRINTCI%;

695 M=M+1:IFM=191THENGOSUB725

700 PRINT#1,CHR$(13);

705 M=M+1:IFM=191THENGOSUB725
710 NEXT

715 PRINT"fi":CLOSEl:GOTO415
720 REM******

725 REM FORCE INTER-RECORD GAP

730 REM******

735 POKE59411,53

740 T1=TI

745 IF(TI-T1)<20GOTO745

750 POKE59411,61:M=0

755 RETURN

760 REM******

765 REM LOAD SR

770 REM******

775 PRINT"R"

780 INPUT-CHARACTER FILENAME";A$

7 85 OPEN1,1,0,A$

790 FORN=0TO481

795 INPUT#1,CI%
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,CHARACTER SETS 
200 REM TEST PRINT USER DEFINED , 

,CHARACTER SET 
205 REM TABLE PRINT A TABLE IN FORMAT , 

,CHR$(X) "CHARACTER" DATA STREAM 
210 REM + DISPLAY NEXT CHARACTER 
215 REM - DISPLAY PREVIOUS CHARACTER 
220 REM I INPUT CHARACTER CODE AND , 

,DISPLAY CHARACTER 
225 REM E EDIT CHARACTER DISPLAYED ON , 

,SCREEN. SUBCOMMANDS IN THIS 
230 REM MODE ARE >,<,A,A FOR CURSOR , 

,CONTROL AND * TO ENTER 
235 REM DISPLAYED CHARACTER INTO , 

,MEMORY. 
240 REM END CLOSE ALL DEVICES AND END 
245 REM****** 
250 REM INITIALIZATION ROUTINE 
255 REM****** 
260 POKEI34,00:POKEI35,60:REM PROTECT, 

,TOP lK OF MEMORY 
265 PRINT"fiINITIALIZING VARIABLES" 
270 TG=77:CU=32849:BA=15361 
275 DIM SL%(7) ,SH%(7),CC%(5),LC%(7) 
280 CR$=CHR$(13) 
285 FORI=0T04:CC%(I)=I+I*3:NEXT 
290 FORI=0T06:LC%(I)=I+I*3:NEXT 
295 FORI=0T06:READ SL%(I) :NEXT 
300 DATA80,200,64,184,48,168,032 
305 FORI=0T06:READ SH%(I):NEXT 
310 DATAI28,128,129,129,130,130,131 
315 CO%=32:POKEBA,27:POKE(BA+l) ,75 
320 REM****** 
325 REM COMMAND DECODE ROUTINE 
330 REM****** 
335 PRINT"fi" 
340 GOSUB415 :RE~l INITIAL DISPLAY 
345 GOSUBI165:REM INPUT 
350 IFIN$="S"THENGOT0650 
355 IFIN$="L"THENGOT0765 
360 IFIN$="P"THENGOSUB835 
365 IFIN$="T"THENGOSUB890 
370 IFIN$="TEST"THENGOSUBI260 
375 IFIN$="+"THENGOSUB930 
380 IFIN$="-"THENGOSUB965 
385 IFIN$="I"THENGOSUBI000 
390 IFIN$="E"THENGOSUBI060 
395 IFIN$="TABLE"THENGOSUBI315 
400 IFIN$="END"THENGOTOI305 
405 GOT0345 
410 REM****** 
415 REM INITIAL DISPLAY 
420 REM****** 
425 A$=".Q.ll": B$= "~": C$="~": D$="Li.:." 
430 E$="1--":F$="~" 
435 Al$=A$+A$+A$+A$+B$ 
440 A2$=E$+E$+E$+E$+F$ 
445 A3$=C$+C$+C$+C$+D$ 
450 PRINT"h" 
455 FORI=0T06 
460 PRINTAl$:PRINTA2$:PRINTA2$ 
465 NEXT 
470 PRINTA3$ 
475 GOT0345 
480 REM****** 
485 REM DISPLAY SR 

490 REM****** 
495 BT=BA+2+((CO%-32)*5) 
500 FORM=BTTO(BT+4) 
505 C2=CU+((M-BT)*3) 
510 CH %=PEEK(M) 
515 FORN=0T06 
520 C3=C2+(N*120) 
525 POKEC3,42 
530 IFCH%AND(2 AN)THENPOKEC3,102:GOT0540 
535 POKEC3,32 
540 NEXTN 
545 NEXTM 
550 POKE224,184:POKE225,129:POKE226,19: 

,POKE245,II:POKE5,19 
555 PRINT" ~~~~~~~~~~";"CHR$("; 

-,CO%;")II; 
560 RETURN 
565 REM****** 
570 REM RASTER SR 
575 REM****** 
580 FORJ=0T04 
585 CB%=0:SPOT=CU+(J*3) 
590 FORK=0T06 
595 IFPEEK(SPOT)=1020RPEEK(SPOT)=230THEN 

,CH%=CH%+(2'K) 
600 SP0T=SPOT+120 
605 NEXTK 
610 BT=BA+2+((CO%-32)*5)+J 
615 POKEBT,CH% 
620 NEXTJ 
625 GOSUB485 
630 RETURN 
635 REM****** 
640 REM SAVE SR 
645 REM****** 
650 PRINT"fi" 
655 INPUT"CHARACTER FILENAME";A$ 
660 POKE243,122:POKE244,2 
665 OPEN1,1,2,A$ 
670 M=0 
675 FORN=(BA)TO(BA+481) 
680 C!%=PEEK(N) 
685 PRINTU, CI%; 
690 PRINTCI%; 
695 M=M+1:IFM=191THENGOSUB725 
700 PRINT#1,CHR$(13); 
705 M=M+l:IFM=191THENGOSUB725 
710 NEXT 
715 PRINT"fi":CLOSE1:GOT0415 
720 REM****** 
725 REM FORCE INTER-RECORD GAP 
730 REM****** 
735 POKE59411,53 
740 Tl=TI 
745 IF(TI-Tl) <20GOT0745 
750 POKE59411,61:M=0 
755 RETURN 
760 REM****** 
765 REM LOAD SR 
770 REM****** 
775 PRINT"fi" 
780 INPUT"CHARACTER FILENAME";A$ 
785 OPENl,1,0,A$ 
790 FORN=0T0481 
795 INPUT#l,C!% 



super-graphics for your cbi 8032

"{"128,000 accessible points (MO x 200)
t lii cbi text Hith high-res graphics

5 Ifriie 0,0 to 439.1W I supports hard copy to epson ix-82
10 open 4,4:!recal1 cid logo',B.I
20 l;=2.1:z=50;t=7:pi=3.Hl57:a=4:b=4 coiiands in roi include:
30 for th=O to 2lpi step 2tpi/180 ^^
40 r = zlsinlthlt) Lj< ?\j\-^ dot *»? iDve * f V
50 i = 280+ktrtcoslatth}/T"V V\\ cdot i,y draH i,y
60 y = 120+rtsin (btth) ^h^L [\A >~K test *th*
70 if thOO then 100 A NYWJ.)
80 tiove i.y X^^^Xo/^X^l line x 1, /I to x2,y2
90 goto Hi i\^^M^^>/] cline «l,yl to x2,y2
100 Idrax i,y V/^-^^ffl^T^r\ / d] i ne «l,yl tc x2(y2
110 next th )^//VVVV'( fraie *Uil to x2,y2
120 !hard«4 WMA M W cfraie xl.yl to x2,y2
130 close 4: end Nw^l/Xj^yj^ fill xljyl to x2,y2

\ \_^\ /s^J / clear x 1 (y 1 to x2,y2
^~\_J>^_y~J^ displ x f vT a$ - for user

defined shapes
gsav 'filenaie',8
recall 'filenaie',8

t commodore CBM
Model 8O32

computer

SUPERGRAPHICS
128,000 ACCESSIBLE POINTS

Features

* 128,000 accessible points arranged In 200 x 640 grid

* 16K static ram supplies memory mapping of pixels on separate board

* supported through extended Basic commands supplied In ROM

* uses no memory from the existing system

* mix standard CBM text and low-res graphics with hl-res displays

* easy to design and display user defined shapes

* normal or Inverted display mode for partial or total screen

* switch graphic display on or off - continue output In passive mode

* save graphic images on a disk file

* recall images from disk with option to mix with existing display

* supports hardcopy to Epson MX-82 or Centronix 739 printers

* easy to follow installation instruction Included

CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Ontario L9T1P7

416 878-7277

DISTRIBUTORS OF:

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

uvu supergraphics for your cbl B031 
::::::::::::::::::::::::::::::= 

5 :frale 0 0 to 639 199 
10 open 4,1::recaI1 1cld logo' 
10 t<1.I:z<SO:t<7:pi<3.14IS9: 
30 for th<O to llpl step llpi 
40 r < zlsin lthltl 
50 I < lBO'tlrlcoslalthl 
60 y < 110'rlsinlblthl 
70 If th( )O then 100 
80 :1'" ',Y 
90 goto II. 
100 :dr .. I,y 
11 0 next th 
110 :h"d14 
130 close 4: .nd 

I 11B,000 accessible points 1640 I 1001 
I Ii I cbl tel t .ith high-res graphics 
I supports hard copy to epson Ix-Bl 

callands in rOI include: 

dot I, y 
cdot I,y 
hst I,y,a 

love I, Y 
draw ',y 

line II,yl to .1,yl 
clin. II,yl to 11,yl 
dl in. xl ,y l to . 1, yl 
friO • • I,yl to xl,y2 
cf" .. II,yl to .2,y2 
fill .I, yl to .2, y2 
cl"r .I,yl to .2, y2 
displ I'l,i$ · for user 

d. lned shapes 
gSH "filenall!·,8 
renll "fiienale",8 

SUPERGRAPHics 
128,000 ACCESS!BLE POINTS 

Features 
* 128,000 accessible points arranged In 200 x 640 grid 
* 16K static ram suppl ies memory mapping of pi xels on separate board 
* supported through extended Basic commands suppl led In ROM 
* uses no memory from the existing system 
* mi x standard CBM text and low-res graphics with hi-res displays 
* easy to des ign and display user defined shapes 
* normal or Inverted display mode for partial or total screen 
* switch graphic display on or off - continue output In passi ve mode 
* save graphic Images on a disk file 
* recal I Images from disk with option to mi x with exi sting display 
* supports hardcopy to Epson MX-82 or Centronl x 739 printers 
* easy to fol low Installation instruction Included 

I CANADIAN MICRO 
DISTRIBUTORS LTD. 
365 Main St., Milton, Ontario L9T 1 P7 
416 878-7277 

DISTRIBUTORS OF: 
MUPET. DOUBLE·MUPET· SPOOLER 
THE MANAGER. I/O PRODUCTS 
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800 IFST=-128GOTO820

805 POKE(BA+N),CI%

810 PRINTCI%;

815 NEXT

820 CL0SE1

825 PRINT"fi":GOTO415
830 REM******

835 REM DOWNLOAD CHARSET
840 REM******

845 OPEN5,4

850 FORM=BATO(BA+481)

855 CH%=PEEK(M)

860 PRINT#5,CHR$(CH%);

865 NEXTM

870 PRINT#5:PRINT#5,CHR$(27);CHR$(76)

875 CLOSE5

880 RETURN

885 REM******

890 REM TOGGLE SR

895 REM******

900 IPTG=77THENTG=76:GOTO910

905 IFTG=76THENTG=77

910 OPEN5,4:PRINT#5,CHR${27);CHR$(TG)

915 CLOSE5

920 RETURN

925 REM******

930 REM INCREMENT SR

935 REM******

940 CO%=CO%+1

945 IFCO%>127THENCO%=32

950 GOSUB485

955 RETURN

960 REM******

965 REM DECREMENT SR

970 REM******

975 CO%=CO%-1

980 IFCO%<32THENCO%=127

985 GOSUB485

990 RETURN

995 REM******

1000 REM INPUT CO% SR

1005 REM******

1010 GOSUB1165

1015 IN=VAL(IN?)

1020 IFIN<32THENIN=32

1025 IFIN>127THENIN=127

1030 CO%=INT(IN)

1035 GOSUB485

1040 RETURN

1045 REM******

1050 REM EDIT SR

1055 REM******

106 0 POKE224,0 80:POKE225,128:POKE226,1:
1POKE245,!

1065 N=0:A$=nn

1070 POKE548,0

1075 GETA$:IFA$=rinGOTO1075
1080 IFA$=n>"THENN=N+l:GOTO1120

10.85 IFA$="<"THENN=N-1:GOTO1120
1090 IFA$=n""THENN=N-5:GOTO1120
1095 IFA$="A"THENN=N+5:GOTO1120

1100 IFA$=niLnTHENPRINTr\i<n;:N=N+l:
-.GOTO1120

1105 IFA$=" "THENPRINT" «";:N=N+1:

--GOTO1120

1110 IFA$=n*"THENPOKE548,l:GOSUB570:

-1GOTO1155

1115 IFA$=nC"THENPOKE548,l:GOSUBl205:

-.GOSUB485:GOTO1060

1120 POKE514,0:WAIT514,6

1125 IFN<0ORN>34THENN=0

1130 NC=N:NL=INT((N/5))
1135 IFNC>4THENNC=NC-5:GOTO1135

1140 POKE224,(SL%(NL)):POKE225r(SH%(NL))

-.:POKE226, (CC%(NC)) :POKE245,

-1(LC%(NL) )

1145 SPOT=25 6*SH%(NL)+SL%(NL)+CC%(NC)

1150 GOTO1070

1155 RETURN

1160 REM******

1165 REM GENERAL INPUT SR

1170 REM******

117 5 POKE224,24:POKE225,129:POKE226,19:

-.POKE245 , 7 : POKE005 ,19

1180 PRINT" ««4««4CMD?";

1185 IN$=" n:ZT=TI:ZC=2:ZD$=CHR$(20)

1190 GETZ$:IFZ$On"THENGOTO1220

1195 IFZT<TITHENPRINTMID$(n ^.-^C,

-.1) ;"<";: ZC=3-ZC: ZT=TI+10

1200 GOTO1190

1205 BT=BA+2+(5*(CO%-32))

1210 FORI=BTTO(BT+4):POKEI,0:NEXTI

1215 RETURN

1220 Z=ASC(Z$):ZL=LEN(IN$):IF(ZAND127}<3

-.2THENPRINTn«";:GOTO1235

1225 IFZL>254THENGOTO1190

1230 IN$=IN$+Z$:PRINTZ$;ZD$;Z$;

1235 IFZ=13THENIN$=MID$(IN$,2):PRINTCR$;

-.: RETURN

1240 IFZ=20ANDZL>1THENIN$=LEFT$(IN$,

-.ZL-1) :PRINTn<";:GOTO1190

1245 IFZ=141THENZ$=CHR$(-20*(ZL-1)):

-.FORZ = 2TOZL:PRINTZ$;:NEXTZ:GOTO1165

1250 GOTO1190

1255 REM******

1260 REM TEST SR

1265 REM******

1270 OPEN5,4:PRINT#5,CHR$(27);CHR?(50)

1275 FORN=32TO127:PRINT#5,CHR$(N);:NEXT

1280 PRINT#5:CLOSE5

1285 RETURN

1290 REM******

1295 REM END

1300 REM******

1305 PRINT"fi":CLOSEl:CLOSE5:END
1310 REM******

1315 REM TABLE SR
1320 REM******

1325 OPEN5,4

1327 PRINT#5,CHR${27);CHR$(106);

1330 FORI=0TO95

1335 PRINT#5,CHR$(27);CHR${77);

13 40 PRINT#5,nCHR$(n;I+32;n) n;CHR${34

-.);CHR$(13);

1345 PRINT#5,CHR$(27);CHR$(76);"

n;CHR$(I+32);CHR$(13);

1350 PRINT#5,CHR$(27);CHR$(77);"

n;CHR$(34)

1355 FORK=0TO4

1360 J=BA+2+(I*5)+K:PRINT#5,PEEK(J) ;" -,

i"l
1365 NEXTK
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8~~ 1FST=-128GOT082~ 
8~5 POKE (BA+N) ,C1% 
81~ PRINTCn, 
815 NEXT 
82~ CLOSEI 
825 PRINT"fi" : GOT0415 
83~ REM****** 
835 REM DOWNLOAD CHARSET 
84~ REM****** 
845 OPEN5,4 
850 FORM=BATO(BA+481) 
855 CH %=PEEK(M) 
86~ PRINT#5,CHR$(CH%), 
865 NEXTM 
87~ PRINT#5:PRINT#5,CHR$(27),CHR$(76) 
875 CLOSES 
88~ RETURN 
885 REM****** 
890 REM TOGGLE SR 
895 REM****** 
9~0 IFTG=77THENTG=76:GOT0910 
905 IFTG=76THENTG=77 
9100PEN5,4:PRINT#5,CHR$(27),CHR$(TG) 
915 CLOSES 
920 RETURN 
925 REM****** 
930 REM INCREMENT SR 
935 REM****** 
940 CO% =CO% +l 
945 IFCO% >127THENCO%=32 
950 GOSUB485 
955 RETURN 
960 REM****** 
965 REM DECREMENT SR 
970 REM****** 
975 CO%=CO%-l 
980 IFCO%< 32THENCO%=127 
985 GOS.DB485 
990 RETURN 
995 REM****** 
1~~0 REM INPUT CO% SR 
1005 REM****** 
1010 GOSUB1165 
1015 IN=VAL(IN$) 
1~20 IF1N <32THENIN=32 
1~25 IFIN>127THENIN=127 
1030 CO%=INT(IN) 
1035 GOSUB485 
1~40 RETURN 
1045 REM****** 
1050 REM EDIT SR 
1055 REM****** 
1060 POKE224,08~:POKE225,128:POKE226,1: 

,POKE245,1 
1065 N=0:A$="" 
107~ POKE548,~ 
1075 GETA$ : IFA$=""GOTOl~75 
1080 IFA$=" >"THENN=N+l:GOTOl120 
1~85 IFA$=" < "THENN=N-l:GOTOl12~ 
1090 IFA$="""THENN=N-5:GOT0112~ 
1095 IFA$="""THENN=N+5 : GOTOl120 
110~ IFA$="A"THENPRINT"A~",:N=N+l: 

,GOT01120 
11~5 IFA$=" "THENPRINT" ~",:N=N+l: 

,GOT0112~ 
111~ IFA$="*"THENPOKE548,1:GOSUB570: 

COMPUTEI 

,GOT01155 
1115 IFA$="C"THENPOKE548,1:GOSUB1205: 

,GOSUB485:GOT01060 
112~ POKE514,~:WAIT514,6 

1125 IFN< ~ORN > 34THENN=0 
1130 NC=N:NL=INT((N/ 5» 
1135 IFNC >4THENNC=NC-5 : GOTOl135 

133 

1140 POKE224, (SL% (NL) ) : POKE225, (SH% (NL) ) 
,:POKE226, (CC%(NC» :POKE245, 
,(LC%(NL) ) 

1145 SPOT=256*SH%(NL)+SL%(NL)+CC%(NC) 
1150 GOT01070 
1155 RETURN 
1160 REMww**** 
1165 REM GENERAL INPUT SR 
117~ REM****** 
1175 POKE224,24:POKE225,129:POKE226,19 : 

,POKE245,7:POKE005,19 
1180 PRINT" ~~~~~~~~~~CMD?", 
1185 IN$=" ":ZT=TI:ZC=2:ZD$=CHR$(2~) 
1190 GETZ$:IFZ$<> ""THENGOT0122~ 
1195 IFZT <TITHENPRINTMID$(" A",ZC, 

,1) ,"~",:zC=3-ZC:ZT=TI+l~ 
12~0 GOT01190 
1205 BT=BA+2+(5*(CO%-32» 
1210 FORI=BTTO(BT+4) :POKEI,0:NEXTI 
1215 RETURN 
1220 Z=ASC(Z$) :ZL=LEN(IN$) :IF(ZAND127) <3 

,2THENPRINT"~",:GOT01235 
1225 IFZL >254THENGOTOl190 
1230 IN$=IN$+Z$:PRINTZ$,ZD$,Z$, 
1235 IFZ=13THENIN$=MID$(1N$,2) :PRINTCR$, 

,:RETURN 
124~ 1FZ=20ANDZL>lTHENIN$=LEFT$(IN$, 

,ZL-l) : PRINT"~",:GOTOl19~ 
1245IFZ=141THENZ$=CHR$(-20*(ZL-l»: 

,FORZ=2TOZL:PRINTZ$,:NEXTZ : GOTOl165 
1250 GOT0119~ 
1255 REM****** 
1260 REM TEST SR 
1265 REM****** 
127~ OPEN5,4:PRINT #5,CHR$(27),CHR$(50) 
1275 FORN=32T0127:PRINT#5,CHR$(N),:NEXT 
128~ PRINT#5:CLOSE5 
1285 RETURN 
1290 REM****** 
1295 REM END 
130~ REM****** 
1305 PRINT"fi":CLOSEl:CLOSE5:END 
131~ REM****** 
1315 REM TABLE SR 
1320 REM****** 
1325 OPEN5,4 
1327 PRINT#5,CHR$(27),CHR$(106), 
133~ FORI=0T095 
1335 PRINT#5,CHR$(27) ,CHR$(77), 
134~ PRINT #5,"CHR$(",I+32,") ",CHR$(34 

, ) ,CHR$ (13), 
1345 PRINT#5,CHR$(27),CHR$(76)," , 

, ",CHR$(I+32) ,CHR$(13), 
1350 PRINT#5,CHR$(27) ,CHR $ (77) ," , 

, ";CHR$(34);""; 
1355 FORK=0T04 
136~ J=BA+2+(I*5)+K:PRINT#5,PEEK(J)," , 

,". , 
1365 NEXTK, 
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1370 PRINT#5

1375 NEXTI

13 80 CL0SE5:RETURN

READY.

Program 2. PSEUDO-PET CHRRflCTER SET

115 DflTft27,75, 0,0,0, 0,0,127,127,127, 0,0, 120, 120,120,12C

120 DfiTR64,64,64,64, 64,127,0, 0,0,0,85,42,85,42,85, 0,0,0,0,127,80,40,80,40,80

125 DRTR127,63, 15,3, 1,0,0,0,127,127,0,0, 127,8,8,0, 0,120,120, 120, 0,0,15,8,8

130 DftTfi3,3,120, 0,0,36,96,96,96,96, 0,0,120,8,8,8,8,15,8,3,8,8,120,8,8

135 DflTflS, 8,127, 0,0,127,127,0,0,0,127,127, 127, 0,0, 0,0,127,127,127

140 DRTfi3,3,3,3,3,7,7,7,7,7, 112,112,112,112,112,64,64,64,64,127

145 DFITR120,120, 120, 0,0,0, 0,15, 15,15,3,8, 15,0,0,15,15,15,0,0,15,15,127,120, 120

150 DRTftS,8,8,8,8,28,14, 127,14,28, 0,127,127,0,0,24,24,24,24,24,12,12,12,12, 12

155 DRTFI2, 2,2, 2,2,43,48, 48, 43, 43, 0,127, 127, 0,0,0, 0,127,127, 0,8,8,112, 0,0,0,0,7

160 DflTR8,8,8,8,7,0,0,127,64,64,64,64,3,4,8,16,96,96,16,8,4,3,127,1,1, 1,1

165 DflTfll,1,1,1,127,62, 127,127,127,62,32,32,32,32,32,12,30,60,30,12

170 DflTRQ, 127, 0,0,0, 0,0,112,8,8,99,20,3,20,99,62,65,65,65,62,28, 10,127,10,28

175 DflTRO,0,0, 127,0, 12,30,63,30,12,3,8, 127,8,8,85,42,85,0,0, 0,0, 127,127,0

180 DflTfl4,126, 2,126, 3,1, 7,15, 63,127

185 DflTRO, 0, 0, 0, 0,127,127, 127, 0, 0,120,120,120,120,120,1,1,1,1,1

190 DflTfi64,64,64,64,64, 127,0,0,0, 0,85,42,85,42,85,0, 0,0,0,127,80,40,80,40,30

195 DflTFll27,63,15,3, 1,0,0,0,127,127,0,0, 127,8,8,0,0,120,120,120, 0,0,15,8,8

200 DflTflS, 8,120,0, 0,96,96,96,96,96, 0, 0, 120, 8, 8,8,8,15,8,8,8,8,120,3,8

205 DRTR8,8,127,0,0, 127,127,0,0,0,127,127,127,0,0,0,0,127,127,127

210 DRTR3,3,3,3,3,7,7, 7,7,7,112,112,112,112,112,64,64,64,64,127

215 DflTfll20,120, 120,0,0,0,0,15,15,15,8,8,15,0,0,15,15,15,0,0,15,15,127,120,120

!■"_! ?, \*f Ir-i^-p-H-HI I |—«J. IJIS-+I—"-I I-, '-JLS,T~H-*I rXO* !♦« UN I ■"J 8 \*T H-ih-H-iHI I l"~.Ji iJI%

SOFTWARE THAT WORKS FOR YOU
WPM

M.A.S.

VPM

viCat

software by sasso, p.o. box 969, laguna beach, ca 92652

(714) 497-2OOO DEALER INQUIRIES INVITED

13. 

1370 PRINT#5 
1375 NEXTI 

Program 2. 

COMPUTIt 

1380 CLOSE5:RETURN 
READY. 

PSEUDO-PET CHARACTER SET 

115 DATA27, 75,0,0,0,0,0,127,127,127,0,0,120,120,120,120,120,1, 1, 1, 1, 1 
120 DATA64 ,64,64, 64, 64, 127, 0, 0, 0,0,85,42 ,85,42,85,0,0,0,0, 127,80,4 0,80,40,8 0 
125 DATAI 27, 63 , 15,3, 1, 0, 0, 0, 127, 127, 0, 0, 127,8,8, 0, 0, 120 , 120, 120 , 0, 0, 15,8,8 
130 DATA8 , 8, 120,0,0,96, 96 ,96,96 ,96, 0,0, 120,8,8,8, 8, 15,8,8,8,8, 120, a,8 
135 DATAS , 8, 127, 0,0, 127, 127, 0, 0, 0,127, 127 , 127, 0, 0, 0, 0, 127 , 127 , 127 
140 DATA3,3,3,3,3,7,7,7,7,7,112,112,112,112,112,64,64,64,64,127 
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145 DATAI20, 120,120,0,0,0,0,15,15, 15,8,8,15,0,0,15,15, 15,0,0, 15,15, 127,120,120 
150 DATA8 , 8,8,8,8,28,14, 127, 14 , 28 , 0,127, 127 .. 0,0,24,24,24,24,24,12,12, 12,12, 12 
155 DATA2, 2,2,2,2,48,48,48,48, 48 , I), 127, 127, 0, 0, 0, 0, 127, 127 , 0,8,8, 112, 0, 0, 0, 0,7 
160 DATA8,8,8,8,7, 0, 0,127,64,64,64,64,3,4,8, 16,96,96, 16,8,4 ,3,127, 1, 1 .. 1,1 
165 C'ATA1, 1,1, 1,127,62, 127, 127, 127,62,32,32,32,32,32, 12,30,60,30, 12 
170 DATAO, 127, 0,0, 0, 0,0, 112,8, 8,99,20,8,20,99,62,65,65,65,62,28 , 10,127, 10 ,28 
175 DATAO , 0, 0, 127, 0, 12,30,63, 30, 12, 8,8, 127,8,8,85, 42,85, 0, 0 , I), 0, 127, 127, I) 
180 DATA4 , 126,2,126 , 3,1,7,15,63,127 
185 DATAO, 0,0,0 , 0,127 .. 127 , 127 ,0, 0, 120, 120, 120 , 120 , 120,1 ,1,1, 1,1 
190 DATA64, 64 , 64,64 , 64, 127 .. 0, 1),0,0,85, 42,85 , 42 , 85, 0,0, 0, 0,127,80,40,80,40,80 
195 DATAI 27 , 63,15,3, 1, 0, 0, 0; 127,127 ,0, 0, 127 , 8,8,0, 0, 120 .. 120 , 120 , 0, 0, 15,8, 8 
200 C'ATA8 , 8 , 120 , 0, 0,96,96,96,96,96,0,0,120,8,8,8,8,15,8 , 8,8,8, 120,8,8 
205 DATA8, 8, 127 , 0,0, 127 , 127, 0, 0,0, 127, 127, 127 , 0, 0 , 0,0, 127 , 127 , 127 
210 DATA3,3,3,3,3,7,7, 7,7,7,112,112,112, 112 , 112,64,64 .. 64,64,127 
215 C'ATAI20, 120,120,0,0, 0,0,15,15,15,8,8,15,0,0,15,15,15 , 0,0, 15, 15, 127,120,120 
1.-_1 ~ I.' I ~ I L, _ r.1.T~ I I ...... J. IJ • \-"'1 ---_I I ", \oj L \ / r11_" 1 ,'XCI'" 1 .+ ~ I fI" 1.-_1 ;! 1M' I ~ • L, _ r...LT ~ I I •• -.J. IJ." © 
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Marquee
Mark Bernstein

Department of Chemistry

Harvard University

Editor's Note: Although Mr. Bernstein's annotated

source code starts at address $7000 (28672 decimal), we

have included a BASIC loader (Program 1) which places

the routine at $0360 (864 decimal) for those who have

less RAM memory or prefer the convenience of staying

machine language routines in the second cassette buffer.

The screen size is set for 40 and the speed is 5. For an 80

column screen, POKE 864,80 and to change the speed,

POKE 866,X. To test the routine, at this location, you

would type SVS 1008. — RTM

The video display is a programmer's canvas. In this

small space the programmer must communicate,

inform, and perhaps entertain and enthrall. But,

like all artists, programmers must work within the

confines of their frame and the limits of their

medium; all too often, the TV screen seems

cramped and small.

All programmers must adjust to and accomo-

date the limitations of their computer's display.

When using machine language, though, program

mers must often work with awkward and clumsy

tools. BASIC, PASCAL, FORTH and the like

provide simple amenities like carriage returns,

automatic spacing and tabs, while machine language

leaves programmers to do all the work themselves.

High level languages let programmers think in

terms of character strings and display lines; assem

bly language programmers must think of individual

symbols and screen locations.

In simulation and game programming, screen

design can become a contest between graphics and

text. An abundance of information, some vital,

some merely interesting, competes for space within

the screen's limited frame. Intricate graphics and

display modes can compress lots of information

into a small space — a picture is worth a thousand

words — but usually demand intricate and time-

consuming programming. Often the special pro

gramming is simply not worth the effort, and so

the display has to be pruned. Information that

won't fit on the screen remains forever hidden

inside the computer.

Scrolling Text

The programmer's art ought not to be limited by

the confines of the machine, only by skill and imag

ination. One useful solution to this conflict between

the information and display space is the marquee, a

small area of the screen across which text scrolls

from right to left. The whole message doesn't have

to be displayed at one time, so less space needs to

be reserved for text and more area can be used for

graphics. Long and short messages can be displayed

with equal ease. And users, trained by long years of

watching scoreboards, advertising displays and

theatre marquees, find scrolling displays easy to

understand and to use.

Using Interrupts

The computer takes only a few milliseconds to

write a conventional message on the screen. Nor

mally, writing occupies the computer's complete

attention, and everything else must wait until the

whole message has been displayed. But, since

computers can write very quickly and people read

comparatively slowly, most of the computer's time

remains free for data processing.

Marquee displays, on the other hand, are

intimately tied to human reading speed. The com

puter needs very little time to update the marquee,

and could add a new letter a thousand times a

second. If the computer wrote at full speed, the

message would whiz across the screen, an illegible

blur. To be useful, the marquee must move slowly..

Long marquee displays require many seconds,

even minutes. This delay would be unacceptable if

the computer were continuously occupied while

displaying the message. The computer should not

have to wait for the slow human reader. Instead,

useful work can be accomplished in the long inter

vals between marquee updates.

We use a programmable timer to interrupt the

computer periodically. A few times each second

this interrupt instructs the computer to advance

the marquee one step. The computer spends the

rest of the time running its program normally and

returns, after each marquee update, to the task

that was interrupted.

An important benefit of this interrupt-driven

strategy is transparency. Conventional, all-at-once

output is simple and modular. The user's program

calls an output routine, the output routine writes

the specified letters on the screen, and then control

returns to the user's program. To make marquees

easy for the programmer, they should seem (to the

programmer) to work just like normal output

routines.

Interrupts make marquee displays as easy to

use as normal output routines. Conventional rou

tines do the writing immediately; the marquee

controller arranges for the periodic interrupts

which, without further intervention from the pro

gram, will draw the message on the marquee.
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Marquee 
Mark Bernste in 
Department of Chemistry 
HONard University 

Edit01·'s Note: Although MT. Bernstein's annotated 
soune code staTts at add,·ess $7000 (28672 decimal), we 
have included a BASIC 10adeT (PTogram 1) which places 
the TOutine at $0360 (864 decimal) f01· those who have 
less RAM memo,) or prefeT the convenience of storing 
machine language routines in the second cassette buffer. 
The SCTeen size is set for 40 and the speed is 5. F OT an 80 
column screen, POKE 864,80 and to change the speed, 
POKE 866,X. To test the routine, at this location, you 
would type SYS 1008. - RTM 

The video display is a programmer's canvas. In this 
sma ll space the programmer must communicate, 
inform, and perhaps entertain and enthrall. But, 
like all artists, programmers must work within the 
confines of their frame and the limits of their 
medium; all too often, the TV screen seems 
cramped and small . 

All programmers must adjust to and accomo­
date the limitations of their computer's display. 
When using machine language, though, program­
mers must often work with awkward and clumsy 
tools. BASIC, PASCAL, FORTH and the like 
provide simple amenities like carriage returns, 
automaticspacing and tabs, whi le machine language 
leaves programmers to do all the work themselves. 
High level languages let programmers think in 
terms of character strings and display lines; assem­
bly language programmers must think ofindividual 
symbols and screen locations. 

In simulation and game programming, screen 
design can become a contest between graphics and 
text. An abundance of information, some vital, 
some merely interesting, competes for space within 
the screen's li mited frame. Intricate graphics and 
display modes can compress lots of information 
into a small space - a picture is worth a thousand 
words - but usually demand in tricate and time­
consuming programming. Often the special pro­
gramming is simply not worth the effort, and so 
the display has to be pruned. Information that 
won't fit on the sc reen remains forever hidden 
inside the computer. 

Scrolling Text 
The programmer's art ought not to be limited by 
the confines of the machine, only by skill and imag­
ination. One useful solution to this conflict between 

the information and display space is the maTquee, a 
small area of the screen across which text scrolls 
from right to left. The whole message doesn't have 
to be displayed at one time, so less space needs to 
be reserved for text and more area can be used for 
graphics. Long and short messages can be displayed 
with equal ease. And users, trai ned by long years of 
watching scoreboards, advertising displays and 
theatre marquees, find scrolling displays easy to 
understand and to use. 

Using Interrupts 
The computer takes on ly a few milliseconds to 
write a conventional message on the screen. Nor­
mally, writing occupies the computer's complete 
attention, and everything else must wa it until the 
whole message has been displayed. But, since 
computers can write very quickly and people read 
comparatively slowly, most of the computer's time 
remains free for data processing. 

Marquee displays, on the other hand, are 
intimately tied to human readi ng speed . The com­
puter needs very li ttle time to update the marquee, 
and could add a new letter a thousand times a 
second. If the computer wrote at fu ll speed, the 
message would whiz across the screen, an illegible 
blur. To be usefu l, the marquee must move slowly .. 

Long marquee disp lays require many seconds, 
even minutes . This delay wou ld be unacceptable if 
the computer were continuously occupied wh ile 
displaying the message. The computer should not 
have to wait for the slow human reader. Instead, 
useful work can be accomplished in the long inter­
vals between marquee updates . 

We use a programmable timer to in/enupt the 
computer periodically. A few times each second 
this inte rrupt instructs the computer to advance 
the marq uee one step. The compute r spends the 
rest of the time running its program normally and 
returns, after each marquee update , to the task 
that was interrupted. 

An important benefit of this inte1Tupt-d,-iven 
strategy is tmnsp(lTency. Conventional, all-at-once 
output is simple and modular. The user's program 
calls an output routine, the output routine writes 
the specified letters on the screen, and then control 
returns to the user's program. To make marquees 
easy for the programmer, they should seem (to the 
programmer) to work just li ke normal output 
routin es. 

Interrupts make marquee d isplays as easy to 
use as normal output routines. Conventional rou­
tines do the writing immediately; the marquee 
controlle r arranges for the periodic interrupts 
which , without further intervention from the pro­
gram, will draw the message on the marquee. 
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The Marquee Generator

Figure 1 shows the structure of a user program

which invokes the marquee generator. The user

program can activate the marquee by calling STOP.

When the marquee is active, periodic interrupts

divert the computer's attention from the user's

program (left column) to the interrupt service

routines (right column).

Figure 1.

The user doesn't have to control the marquee directly.

Instead, periodic interrupts invoke IRQSRV, which decides

whether the marquee should be updated. Updates are handled

by invoking SCROLL.

User

Program
Interrupts

enable the marquee

SCROLL

adda

letter

tno effect on marquee)

disable the marquee

Figure 2 represents the logic of the marquee

interrupt system in more detail. A programmable

timer creates periodic interrupts (represented as

marbles) at regular intervals. When the marquee is

inactive, control falls directly into the computer's

"normal interrupt handler" which ultimately re

turns control to the user program.

When the marquee is active, interrupt pro

cessing is diverted through IRQSRV, which decides

whether or not to update the marquee. If no update

is necessary, control passes directly to the normal

interrupt handler. If the marquee is to be updated,

IRQSRV, invokes SCROLL before allowing control

to revert to the normal path.

Figure 2:

In this drawing, interrupts are represented by marbles

rolling downhill through troughs. When the marquee is not

active, IRQSRV is disconnected from the interrupt system

and control passes directly to the normal interrupt handler.

Activating the marquee inserts IRQSRV and SCROLL into

the interrupt path.

SCROLL

Figure 3.

INNER SHOULD BE READY IN 3 MIN. . . ITS RAINING

ROOM

B

FACING

NORTH

YOU HEAR DISTANT SILVER BELLS TO THE NOR
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The Marquee Generator 
Figure 1 shows the structure of a user program 
which in vo kes the marquee genera to r. T he user 
program can acti vate the ma rquee by ca lling STO P. 
When the marquee is active , periodic interrupts 
divert the computer 's attention from the user 's 
program (left column) to the inte"rupt se rvice 
routines (ri ght column). 

Figure 1. 
The user doesn't have to control the marquee directly. 
Instead, periodic interrupts invoke IRQSRV, which decides 
whether the marquee should be updated. Updates are handled 
by invoking SCROLL. 

User 
Program 

Interrupts 

enable the marquee 

(no effect on marquee) 

disable the marquee 

add. 
letter 

,Figure 2 re presents the logic of the marquee 
inte rrupt system in more deta il. A progra mmable 
timer creates period ic in terrupts (represented as 
marbles) at regular interva ls. When the marquee is 
inactive , control fa lls directly in to the compute r's 
"normal interrupt handler" wh ich ultimately re­
turns control to the user program. 

When the marquee is active, inter rupt pro­
cessing is diverted through 1 RQSRV, \yhich decides 
whether or not to update the marquee. 1 f no update 

is necessary, contro l passes directly to the normal 
interrupt handler. If the ma rquee is to be updated , 
I RQSRV, in vo kes SCROLL be fore allowing control 
to reve rt to the normal path . 

Figure 2: 
In this drawing, inte rrupts are represented by marbles 
rolling downhill through troughs. When the marquee is not 
active, IRQSRV is disconnected from the interrupt syste m 
and control passes directly to the normal interrupt handler. 
Activating the marquee inserts IRQSRV and SCROLL into 
the interrupt path. 

Figure 3. 
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Program 1 presents an implementation of" the

marquee system for the Upgrade ROM PET. The

user's program calls START when it wants to put a

message on the marquee. START initializes several

variables and constants and, most importantly,

routes all further interrupt requests via the mar

quee update controller IRQSRV.

Program 1.

800 FOR ADRES=864TO1023:READ DATTA:

POKE ADRES,DATTA:NEXT ADRE

S

DATA 40, 0, 5, 85, 228, 7

DATA 5, 40, 160, 1, 185, 0

DATA 128, 153, 255, 127, 200, 2

04

96, 3, -208, 244, 32, 161

3, 205, 97, 3, 240, 15

192, 255, 240, 11, 200, 14

864

870

876

882

888

894

900

906

912

918

924

930

936

942

948

954

96 0

966

972

978

984

990

996

1002

DATA

DATA

DATA

0

DATA

DATA

DATA

8

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

101, 3, 172, 96, 3, 153

255, 127, 96, 172, 96, 3

169, 32, 153, 255, 127, 23

103, 3, 173, 103, 3, 205

96, 3, 176, 48, 96, 172

101, 3, 177, 0, 41, 191

96, 141, 0, 0, 142, 1

0, 169, 0, 141, 103, 3

141, 101, 3, 173, 144, 0

141, 99, 3, 173, 145, 0

141, 100, 3, 120, 169, 223

141, 144, 0, 169, 3, 141

145, 0, 88, 96, 120, 173

99, 3, 141, 144, 0, 173

100, 3, 141, 145, 0, 88

96, 206, 102, 3, 16, 9

32, 104, 3, 173, 98, 3

141, 102, 3, 108, 99, 3

1008 DATA 162., 3, 169, 248, 32, 169

1014 DATA 3, 96, 77, 65, 82, 81

1020 DATA 85, 69, 69, 0, 0, 70

The PET's 6522 timer generates interrupts 60

times per second. While the marquee is active,

these interrupt requests invoke IRQSRV. This

routine decides whether or not it's time to update

the marquee; the speed of the marquee display is

determined by the variable RATE, which specifies

the number of interrupts which will occur between

marquee updates. By adjusting RATE, the mar

quee's progress may be speeded up or slowed

down.

If IRQSRV decides not to update the display,

itjumps to the computer's normal interrupt

handler, whose address is stored in OLDIRQ. If

IRQSRV decides to update the display, it calls

SCROLL before returning control to the machine's

normal procedures.

SCROLL alone actually writes and updates the

marquee. SCROLL first moves each character on

the marquee line one space to the left. Next,

SCROLL calls GETCHAR, which locates the next

character in the message. The new character is

tacked onto the right-hand edge of the message

before SCROLL returns to IRQSRV.

A special character, END (usually 00, the

ASCII NUL character), marks the end of each

marquee message. When SCROLL encounters the

end of a message, it starts tacking blanks onto the

end of the marquee line. Eventually all the text will

travel off the left edge of the screen, leaving the

marquee blank; at this point, SCROLL auto

matically invokes STOP to disable future marquee

updates.

For Other Computers

The marquee routines described here can be used

on many 6502 systems with little or no change.

Different model PET's are easily accomodated.

The only ROM-dependent instruction is the ad

dress IRQVEC, the page-zero location through

which the PET vectors its interrupts.(It's the same,

$90, 81 in 4.0 BASIC. For Original PETs, use

$0219, 021 A] 80-column computers, of course, can

have 80-character marquees; simply change the

value in LENGTH to 80.

Other computers should also be able to use

this marquee system. The basic requirements are a

memory-mapped display and a source of periodic

interrupts. Many single-board computers, for

example, use the 6522 VIA/timer which does this

job admirably. Apple users will need to add an

expansion board if one of their current accessories

won't do the job. Several Apple parallel port I/O

boards include the 6522; additionally, some time-of-

day clock boards can generate periodic interrupts

to drive the marquee.

Finally, note that marquees might be used in

several different ways. They need not occupy an

entire line; to use only a part of a line, simply change

LINE (the address of the left end of the marquee)

and LENGTH (the length of the marquee). The

marquee may appear anywhere on the screen,

although the top (used here) and bottom lines are

likely to be most popular. Several marquees might

appear on the same screen! Finally, note that

marquees may move very rapidly (for speed reading

practice?), and are not limited to text, suggesting

several interesting possibilities for unusual graphics.
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Program I presents an implementation of the 
marquee system for the Upgrade ROM PET. The 
user's program calls START when it wants to put a 
message on the marquee. START initializes several 
variables and constants and, most importantly, 
routes all further interrupt requests via the mar­
quee update controller I RQSRV. 

Program I. 

800 FOR ADRES=864T01023:READ DATTA : 
POKE ADRES , DATTA:NEXT ADRE 
S 

864 DATA 40 , 0, 5 , 85, 228 , 7 
870 DATA 5, 40, 160, 1, 185, 0 
876 DATA 128, 153, 255, 127, 200 , 2 

04 
882 DATA 96, 3, ·208, 244, 32, 161 
888 DATA 3 , 205 , 97 , 3 , 240 , 1 5 
894 DATA 19 2 , 255, 240, 11, 200, 14 

0 
900 DATA 101, 3 , 172, 96 , 3 , 153 
906 DATA 255, 127 , 96 , 172, 96, 3 
9 12 DATA 169, 32 , 153, 255 , 127 , 23 

8 
918 DATA 103 , 3 , 173, 103, 3 , 205 
924 DATA 96 , 3, 176, 48, 96, 172 
930 DATA 101, 3 , 177, o , 41, 191 
936 DATA 96 , 141, 0, 0, 142, 1 
942 DATA 0 , 169 , 0, 141 , 103 , 3 
948 DATA 141, 101 , 3, 173, 144, 0 
954 DATA 141 , 99 , 3 , 173, 145, 0 
960 DATA 141, 100 , 3 , 120 , 169 , 223 

966 DATA 141, 144, 0 , 169, 3 , 141 
972 DATA 145, 0 , 88 , 96 , 120, 173 
978 DATA 99 , 3 , 141 , 144 , 0 , 173 
984 DATA 100, 3 , 141 , 145 , 0 , 88 
990 DATA 96 , 206, 102, 3 , 16, 9 
996 DATA 32, 104, 3 , 173, 98, 3 
1 002 DATA 141, 102, 3 , 108 , 99, 3 
1008 DATA 162 ., 3 , 169, 248, 32, 169 
10 14 DATA 3 , 96 , 77 , 65, 82 , 81 
1020 DATA 85, 69 , 69, 0 , 0, 70 

T he PET's 6522 timer generates interrupts 60 
times per second. While the marquee is active , 
these interrupt requests invoke IRQSRV. This 
routine decides whether or not it's time to update 
the marquee; the speed of the marquee display is 
determined by the variable RATE, which specifies 
the number of' inte rrupts which will occur between 
marquee updates . By adjusting RATE, the mar­
quee's progress may be speeded up or slowed 
down. 

If IRQSRV decides not to update the display, 
it jumps to the computer's normal interrupt 
handler, whose address is stored in OLDIRQ. If 
IRQSRV decides to update the display, it ca lls 
SC ROLL before returning control to the machine's 
normal procedures. 

SCROLL alone actually writes and updates the 
marquee. SCROLL first moves each character on 
the marquee line one space to the left. Next, 
SCROLL calls GETCHAR, which locates the next 
character in the message. T he new character is 
tacked onto the right-hand edge of the message 
before SCROLL returns to IRQSRV. 

A special character, END (usuall y 00, the 
ASCII NUL character), marks the end of each 
marquee message. When SCROLL encounters the 
end of a message, it starts tacking blanks onto the 
end of the marquee line. Eventuall y all the text will 
travel off the left edge of the screen, leaving the 
marquee blank; at th is point, SCROLL auto­
matically invokes STOP to disable future marquee 
updates . 

For other Computers 
The marquee routines described here can be used 
on many 6502 systems with little or no change. 

Different model PET's are easily accomodated. 
The only ROM-dependent instruction is the ad­
dress IRQVEC, the page-zero location through 
which the PET vectors its interrupts.(lt's the same, 
$90, S I in 4.0 BASIC. For Original PETs, use 
$0219, 02 I AlSO-column computers, of course, can 
have SO-character marquees ; simply change the 
value in LENGTH to SO. 

Other computers should also be able to use 
this marquee system. T he basic requirements are a 
memory-mapped d isplay and a source of periodic 
interrupts. Many single-board computers, for 
example, use the 6522 VIA/timer which does this 
job admirably. Apple users will need to add an 
expansion board if one of their current accessories 
won't do the job. Several Apple parallel port 110 
boards include the 6522; additionall y, some time-of­
day clock boards can generate periodic interru pts 
to drive the marq uee. 

Finally, note that marquees might be used in 
several different ways. They need not occupy an 
entire line; to use on ly a partofa line, simply change 
LINE (the address of the left end of the marquee) 
and LENGTH (the length of the marquee). T he 
marquee may appear anywhere on the screen, 
a lthough the top (used here) and bottom lines are 
like ly to be most popular. Several marquees might 
appear on the same screen! Finally, note that 
marquees may move very rapidly (for speed readi ng 
.practice?), and are not limited to text, suggesting 
several interesting possibilities for unusual graphics. 
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C/kazi
A comprehensive accounts

receivable and insurance

billing systemformodern

health care offices

and clinics

DESIGNED FOR COMMODORE 8000 SERIES

COMPUTERS AND DISK DRIVES

Help functions are always on-line

Supports CPT, ICD and RVS medical

coding

Supports open item or balance for

ward accounting systems

Interfaces to popular word processing

programs

Multiple terminals may be added with

Superbus 4.0

Multiple disk drives may be used—no

limit on number of patients or

accounts

■ Includes a data base and forms

generator to fill out any insurance

form

■ Includes a computer aided instruction

program to train new users

Includes these standard reports:

■ A/R aging II A/R transactions

■ General ledger ■ Instant cash receipt

■ Income analysis by physician

■ Doctor referral report

■ Patient/account cross reference

■ Standard SuperBill insurance form

SUPERBUS 4.0
Commodore Computer

Networking System

■ Up to 18 computers can be interconnected

■ Multiple disk drives, printers and other devices
may be added to the network

■ Sophisticated security system prevents unauthor
ized use

■ WordPro and Wordcraft programs are supported
to allow multiple terminal word processing

"WordPro is a trademark of Professional Software, Inc.

Jnii ^2330 LINCOLN WAY, AMES, IA 50010 • 515-292-7634

oKau· 
A comprehensive accounts 
receivable and insurance 
billing system for modern 
health care offices 
and clinics 
,." DESIGNED FOR COM~10DORE 8000 SERIES 
~ CO~lPUTERS AND IJISK DRIVES 

• Help functions are always on-line 
• Supports CPT, ICD and RVS medical 

coding 
• Supports open item or balance for­

ward accounting systems 
• Interfaces to popular word processing 

programs 
• Multiple terminals may be added with 

Superbus 4.0 
• Multiple disk drives may be used-no 

limit on number of patients or 
accounts 

• Includes a data base and forms 
generator to fill out any insurance 
form 

• Includes a computer aided instruction 
program to train new users 

Includes these standard reports: 
• AIR aging • AIR transactions 
• General ledger • Instant cash receipt 
• Income analysis by physician 
• Doctor referral report 
• Patientlaccount cross reference 
• Standard SuperBili insurance form 

SUPERBUS 4.0 
Commodore Computer 
Networking System 

• Up to 18 computers can be interconnected 
• Multiple disk drives, printers and other devices 

may be added to the network 
• Sophisticated security system prevents unauthor­

ized use 
• WordPro and Wordcraft programs are supported 

to allow multiple terminal word processing 
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Program 2.

7000- 28

7001- 00

7002- 05

7003- 08

7005- 00

7006- 00

7007- 00

0010

0826

8500

0501

3502

8503

0504

0510

0511

0512

0513

0514

0520
0521

0522

0523

0524

0525

6530

0531

0532

0533
0534

0535
0540

0541

0542

0543

0544

0545

0550

0551

0552

0553

0554

0556

0557

05b0

0561

0562

0563

0564

0565

0566

0570

0571

0572

0573

0574

0575

0576

0580
0561

0562

0563

0564

0385

0586
0587

0590

0591

0592

0593

0594

0596

0597

059S

0599

0600

0601

0602

0603

0664

0605

0666

0607

0603

0609

0999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1013

1019

1820

1838

.Bfl S7000

.OS

GLOBAL VARIABLES

LINE ■ REDRESS OF LEFT END OF

THE MESSAGE DISPLAV LINE

LINE -DE J8800

; LENGTH = NUMBER OF CHARACTERS

; PER LINE FOR THIS

; COMPUTER'S VIDEO DISPLRV

LENGTH .BV 40

i END = SVMBOL TO INDICRTE

THE END OF THE MESSAGE
; ( fiSCII NUL )

END .BV 00

; RflTE - NUMBER OF 1/60'THS SECONDS
i TO ELRPSE BETWEEN DIS-
; PLfiV UPDRTES.

RflTE .BV 5

; IRQVEC = ADDRESS WHERE THE

; COMPUTER STORES THE

; ADDRESS OF ITS INTERRUPT

; SERVICE ROUTINE.

IRQVEC .HE S90

; OLDIRO = BUFFER FOR STORING THE

COMPUTER'S NORMAL

i NORMAL INTERRUPT SERVICE
J ROUTINE.

OLDIRO .BV 0 0

; POINTR = PflGE ZERO POINTER

; TO THE STfiRT OF THE

; STRING WHICH THE

; COMPUTER WILL DISPLRV.

POINTR -DE 0

CHflR = COUNT OF CHRRRCTERS

WRITTEN TO THE MRRGUEE
TO DflTE. RESET BV STRRT,

UPDATED BV SCROLL. USED

BV GETCHflR.

CHHR .BV 0

IRQCNT = COUNT OF INTERRUPT

REQUESTS TO BE SKIPPED

BEFORE RDVRNCING THE

MARQUEE. USED ONLV BV

IRQSRV.

IRQCNT .BV 0

fiFTER = COUNT OF CRLLS TO 'DONE-

TONE' RPPENDS BLANKS TO

THE MRRGUEE UNTIL THE

ENTIRE MftRQUEE IS BLftNK.

'DONE' THEN DISflBLES THE

MARQUEE BE INVOKING

'STOP'.

AFTER .BV 0

SCROLL

DISPLAY R 'TIMES-SQURRE' STVLE

MESSRGE LINE.
'SCROLL' IS CALLED PERIODICflLLV

BV RN INTERRUPT SERVICE

ROUTINE, AND RDVRNCES THE
DISPLRV OHE NOTCH PER CRLL.

SCROLL IS NOT USURLLV CRLLED

BV THE USER.

INSTERD. THE DISPLRV IS TUR'ED ON

BV CALLING 'START'.

AFTER THE ENTIRE MESSRGE IS

DISPLRVED- THE DISPLRV ROUTINE

TURNS ITSELF OFF. IT CRN BE
DERCTIVflTED RT ANV TIME BV

CALLING 'OFF'.

7008-

700R-

700D-

7010-

7011-

7014-

7016-

7019-

701C-

701E-

7020-

7022-

7023-

7026-

7829-

702C-

702D-

7030-

7032-

7035-

7038-

703B-

703E-

7040-

7041-

7044-

7046-

7046-

A6

B9

99

C8

CC

118

29

CD

F9

ce

F8

C8

ec

RC

99

60

RC

R9
99

EE
Hi

CD
Bfl

SB

AC

Bl

29

ee

81

80
FF

88

F4

41

81

8F

FF

8B

05

ee

FF

Be

29
FF

97
87

0B

38

95

98

BF

88

7F

79

79

78

78

78

7F

78

7F

78

78

78

76

1039

1140

1150

1160

1170

1180

1190

1210

1220

1240

1250

1260

1270
12?1

1272

1280

1298

1291

1292

1293

1294

1295

1296

1297

1298

1299

1300

1301

1304

1310

1312

1320

1322

1324

1330

1340

1350

1360

1370

1380

1400

1410

1470

1501

1503

1526

1530

1546

1550

1560

1561

1562

1563

1570

1580

1590

1600

1610

1620
1 fiftfi1 Oft?

1801

1802

1803

1804

1805

1306

1807

1808

1809

1810

1830

1840

1850

1851

1352

1853
1854

1856

I860

1870

1860

3000

3001

-3682

3003

3004

3005

3006

3007
3003

3009

3010
3011

3012

3013

3614

3015

3016

3017

3018

3019

3020

3021

;

SCROLL
;

LDV ttl ; LEFT-MOST CHARACTER

SCROLL!

LDA LINE.V

STA LINE-1,V

INV

CPV LENGTH ; MOVED ENTIRE LINE 7

BNE SCROLL1 ; REPEAT 'TIL DONE
;

; GET THE NEXT CHARACTER

; TO BE DISPLRVEP
;

JSR GETCHAR
j

, GETCHflR RETURNS THE NEXT CHflRRC-

; TER IN fl flND THE TOTAL NUMBER

; OF CHARACTER DISPLRVED SO FAR
, in y.
;

: NOW WE CHECK FOR THE END OF
; THE MESSRGE- WHICH HAPPENS

; AFTER THEN 'END' CHARACTER

; OR RFTER 256 CHARACTER HAVE
. BEEN DISPLRVED.
;

CUP END

BED DONE

CPV #*FF

BEG DONE

, UPDATE AND SAVE CHRRRCTER POINTER
INV

STV CHAR
j

; PUT THE NEXT CHARACTER ON SCREEN
LDV LENGTH

STR LINE-1>V

RTS

; DONE

;

DONE

LDV LENGTH , END OF LINE

LDR #J20 ; BLANK

STA LINE-l-V

, INCREMENT RFTER
, QUIT WHEN RFTER>LENCTH
;

INC AFTER

LDR AFTER

CMP LENGTH

BCS STOP

RTS

; GETCHAR
, _

i

, GET NEXT CHARACTER FROM

. MESSAGE STRING
;

, RETURNS THE CHARACTER IN R

, AND THE TOTAL CHARACTER COUNT
, IN V.
;

GETCHflR LDy CHRR

LDR CPOINTR),V
;

, THE FOLLOWING CONVERSION HPPLIES

; ONLV TO THE COMMODORE PET.

; IT TRANSLATES ASCII STRINGS INTO

, THE PET'S "SCREEN CODE"
j

AND #JBF

;

RTS

; START

;

; SET UP fl NEW MESSflGE TO BE

; SCROLLED ACROSS THE SCREEN.
;

, THE FOLLOWING REGISTERS MUST

; BE LOADED BEFORE CflLLING START
;

; ft = LSB OF STRING RDDRESS

; X : MSB OF STRING ADDRESS
;

;

; THE DISPLfiV WILL PROCEED
J AUTOMRTICRLLV UNTIL THE

, END-OF-MESSRGE CHARACTER

; (STORED IN 'END') IS FOUND.

; AFTER THE COMPLETE MESSflGE HflS

, BEEN DISPLAVED, THE DISPLfiV

; WILL TURN ITSELF OFF.

. THE DISPLfiV CAN BE DISflBLED
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Program 2. 

7000- 28 

70el - 00 

7002- 0S 

7003- Be 00 

7005- ee 

7006- Be 

7007- oe 

"1. .. ", 
esae ; =~=".~= •• ::.==2~ • • •••• ~::=C:.= 

0501 GLOBAL VARIABLES 
eS02 ; ==Z~====3:====ZZ==:=== •• E.Z===== 
8503 
950. 
13518 ; LINE = ADDRESS OF LEFT END OF 
951 1 THE MESSAGE DISPLAY LINE 
9512 ; 
9513 LINE .DE sOOB0 
9514 ; 
9520 ; 
9521 ; 
9522 ; 
9523 ; 

LENGTH = HlA'IBER OF CHARACTERS 
PER LINE FOR TNIS 
COMPUTER ' S VIDEO DISPLA'J' 

9524 LENGTH 
9525 

.BV 40 

8539 END ., SYMBOL TO INDICATE 
953 1 
9532 
8533 ; 

THE END OF TI£ MESSAGE 
( ASC II Nll. ) 

0534 END . BY .. 
9535 
0548 , RATE = NUMBER OF 1/ 68 i THS SECONDS 
054 1 ; TO ELAPSE BETWEEN DIS-
8542 ; PLAY UPDATES. 
as<43 ; 
054<4 RATE 
8'45 

.BY 5 

0558 
9551 
9552 
9553 
8554 

I ROVEC .. ADDRESS WHERE TI£ 
COMPUTER STORES THE 
ADDRESS OF ITS INTERRUPT 
SERVICE ROUTINE. 

9556 ZRQVEC 
9557 

. DE s90 

05613 
.561 
8562 
0563 
9564 ; 

OlDIRQ • BUFFER FOR STORING THE 
COMPUTER ' S NORm.. 
NORMAL INTERRUPT SERVICE 
ROUTINE. 

9565 OLDIRQ 
0566 

.BV 0 0 

9570 
0571 
9572 
0573 
aS74 ; 

POINTR = PAGE ZERO POINTER 
TO THE START OF THE 
STRING WHICH THE 
COMPUTER WI LL DISPLAY. 

aS75 POINTR 
8576 

.DE 0 

8509 
8581 
9S82 
0583 

""0' .,." ; 

CHAR = CotRiT OF CHARACTERS 
WRITTEN TO THE MARQUEE 
TO DATE. RESET BY START, 
UPDATED BV SCROlL, USED 
BV GETCWlR. 

9586 CHAR 
9587 

.BY 0 

eS98 
8591 
0592 
0593 
8594 
9596 

IRQCNT • COUNT OF INTERRUPT 
REQUESTS TO BE SKIPPED 
BEFORE ADVANCING 11-£ 
MARQUEE. USED ONLY BY 
IRQSRv . 

9597 ZRQCNT 
959B 

.B"" 9 

0599 ;=== •• =.==EC=====~ •• =~.=.:===:== ••• 
a6ee AFTER '" COUHT OF CALLS TO ' DONE ' 

"DONE" APPENDS BlANKS TO 
THE MARQUEE UNTIL THE 
ENTIRE MARQUEE IS BLANK. 
' DONE " THEN DISABLES THE 
MARQUEE BE INVOKING 
"STOP". 

0691 
9682 
0683 
9604 ; 
9685 ; 
e606 ; 
060 7 ; 
9698 AFTER 
9609 , 

. BY 0 

9999 ; ---------------------------------
1000 ; SCROlL 
10el 
10e2 
1ee3 
lae4 
1905 
1086 
1 .. 7 
1008 
la09 
1010 
lOll 
101 2 
101 3 
1014 
lOIS 

DISPLAY A ' TIMES-SQUARE ' STYLE 
MESSAGE LINE. 

"SCROLL " IS CAlLED PERIODICALLY 
BY At~ INTERRUPT SERVICE 
ROUTINE , AND ADVANCES THE 
DI SPlAY ONE HOTCH PER CALL. 

SCROLL IS HOT USUALLY CALLED 
BY THE USER. 

INSTEAD , THE DISPLAY IS TUR "ED OH 
BY CALLING "START ". 

1016 AFTER THE EIHIRE MESSAGE IS 
laI7 DISPLAYED, THE DISPLAY ROUTINE 
lal a TURUS JTSELF OFF . IT CAN BE 
1019 ; DEACTIVATED AT ANY. TIME BY 
1020; CALLING ~ OFF ~ . 

1938 ; -------------------------------

COMPUTII 

79138- A0 01 

7eaA- B9 00 ao 
700n- 99 FF 7F 
7010- ca 
7011- CC 00 70 
7014- 00 F4 

7016- 20 41 70 

7019- CD 01 70 
701 C- FO OF 

701E- ce FF 
7020- Fe {IS 

7022- C8 
7023- 8C 05 70 

7026- AC aa 79 
7029- 99 FF 7F 

70ze- 60 

702D- AC 9B 78 
703a- A9 2'B 
7032- 99 FF 7F 

7035- EE 07 70 
7038- AD 07 79 
703B- CD 00 70 
703E- B9 30 

7049- 60 

7041- AC 0S 70 
7044- Bl 00 

7046- 29 SF 

71348- 60 

Februory. 1Q82.lssue 21 

1939 ; 
1140 SCROlL 
1159 ; 
1160 
1170 ; 

LDY '1 ; LEFT-MOST CHARACTER 

IIS9 SCROLL 1 
1190 LDA lINE, Y 

STA LINE-I , Y 
INY 

1210 
12", 
1240 
1250 
1260 ; 

CP'r' LENGTH 
BNE SCROLL1 

MOVED ENTIRE LINE ? 
REPEAT ' TIL DONE 

1270 ; GET THE NEXT CHARACTER 
1271 ; TO BE DISPLAYED 
1272 ; 
1280 
1290 ; 
1291 ; 
1292 ; 
1293 
129< 
129~ 
1296 
1297 
1298 
129' 
1300 
1391 
1304 
1310 
1312 
1320 
1322 
132. 
1330 
1340 
1350 
1360 
137a 
1380 
1490 
1410 

JSR GETCHAR 

GETCHAR RETURNS THE NEXT CHARAC­
TER IN A AND THE TOTAl HUMBER 
OF CHARACTER DISPLAYED SO FAR 
I-H '!. 

HOW WE CHECK FOR THE END OF 
1/£ I1ESSAGE, J.liICH tfl>PENS 
AFTER THEH ' END ' CHARACTER 
OR AFTER 256 CHARACTER HAVE 
BEEN DISPLAYED. 

CNP EHD 
BEQ DONE 

CP'r' ItFF 
BEQ DONE 

UPDATE AND SAVE CHARACTER POINTER 
1NY 
STY CHAR 

PUT THE NEXT CHARACTER ON SCREEN 
LDV LENGTH 
STA LINE-l , Y 

1470 RTS 
1500 ; ----------- ------1501 ; DONE 
1592 ; -----------------
1503 ; 
1520 DONE 
1530 LDY LENGTH 

LDA It2£! 
END OF LINE 
BLANK 1540 

15:10 STA LINE-l , Y 
1,.0 
1 ~61 INCREMENT AFTER 
1562 QUIT WHEN AFTER)LENGTH 
IS63 
1570 
1588 
1590 
1688 
161e 
1629 

INC AFTER 
LDA AFTER 
CI1P LENGTH 
BCS STOP 

.TS 
1809 ;--- ----------------------la91 ; GETCHAR 
1892 ; --------- ----------------
1803 
18B4 GET NEXT Ct-¥lRACTER FROM 
1005 MESSAGE STRIttJ 
1806 
1807 
18£18 
1809 
1819 , 

RETURNS THE CHARACTER IN A 
AND THE TOTAL CHARACTER COUNT 
IN Y. 

1830 GETCHAR 
1840 

LDY CHAR 
LDA (POINTR >, Y 

1958 i 
1851 ; 
1852 ; 
1853 
1854 
1856 
la69 
1870 
1880 

THE FCM..LOWIHG COHYERSJQH APPLIES 
ONl.. ... , TO THE COMMODORE PET. 
IT TRANSLATES ASCI I STRJNGS INTO 
THE PET ' S ·SCREEN CODEw 

AND UBF 

.TS 
3B0B ------------
3001 START 
30a2 ------------
3093 
30134 
3ge~ 
3006 
3907 
30 .. 
3009 
39Ul 
3011 
3912 
301 3 
3014 
301 S 
38 16 
38 17 
3918 
3019 
3920 
3821 

SET UP A NEW MESSAGE TO BE 
SCRCM..LED ACROSS THE SCREEN. 

THE FOLLOWING REGISTERS MUST 
BE LOADED BfFORE CALLING START 

A LSB OF STRING ADDRESS 
X : MSB OF STRING ADDRESS 

THE DISPLAY WILL PROCEED 
AUTOMATICALLY UNTIL THE 
EHD-DF- MESSAGE CHARACTER 
(STCIRED IN ' END ') IS FOUND. 
AFTER THE C()1PlETE MESSAGE HAS 
BEEN DISPlAYED; THE DISPLAY 
WILL TURN ITSELF OFF. 
THE DISPLAY CAN BE DISABLED 
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Disk

X

X

X

X

X

X

X

X

X

X

X

Note:

opened.

SYSRES™ EXTENDED DOS

Printer

X

Some of the

@ (type "N

«-(type "B

' keyboard)

keyboard)

! (original keyboard)

> (for 'wee

Tape

X

ge' users)

Directory

X

X

X

Modes

3

4

3

6

SUPPORT COMMANDS

These commands may be used

nterchangably, to perform

the following dos support

Functions-

Command

e

0N

@l

@V

@D

@C

<§R

es

@{

@U:

@L

Function

Display disk status/ send command

Format (header) a new diskette

Force initialize diskette

Validate diskette (collect)

Duplicate diskette

Copy or concatenate disk file(s)*

Rename file

Scratch file(s)*

List directory"

Reset disk drive

List disk file or BASIC program"

disk utility command set may alsobe used, if an appropriate directaccess channel has been

* Srandatd command with added options.

■■ Added d sk command.

Disk

X

X

X

X

x

X

X

X

X

X

X

X

X

X

Printer

X

X

X

X

X

X

X

X

X

SYSRES"

Tape

X

X

X

X

X

X

EXTENDED EDITOR COMMANDS

Directory

X

X

X

X

X

X

X

X

X

X

X

X

Modes

4

4

2

4

3

3

776

2

1

4

1

2

240

3

7

1

1

1

10

3

2

1

1

24

6

2

3

1

A

4

3

1

I

1

Command

/

T
APPEND

AUTO

BLOAD

BRUN

CHANGE

CLOSE

CMD

DELETE

DUMP

EXEC

FIND

GET

KEY

KEYS

KILL

KILL-

LIST

LOAD

MERGE

MON

OLD

PUT

RENUMBER

RUN

SAVE

SETD

SETP

TRACE

VERIFY

WHY

WHY?

•

if

Function

Quick load from disk

Quick load from disk with auto run

Append from disk to end of current program

Auto line number (allows header)

Load machine language (binary) file

Load and execute machine language program

Change pattern to another pattern

Close one or all files

Set output to file (does not send "READY.")

Delete a range of lines from program

Dump all scalar variables to screen or file

Execute a file as keyboard commands

Find occurances of a pattern

Read a sequential file into editor

Define a key as a special function

Turn key functions on

Disable SYSRES"1

Disable SYSRES" and unreserve memory

Improved BASIC LIST command

Defaults to disk drive

Merge from disk into current program

Break to current machine language monitor

Restore program after "NEW"

Send program to disk as text file

Renumber all or pan of program

Run current program, ignores screen garbage

Defaults to disk drive, allows replace

Set disk device §, allows multiple drives

Set printer channel, format mode, paging

Select 1 of 3 trace/step modes and speed

Compare current program against disk/tape

Print position of last error

List line of break or error

Send output to printer

Display currcn! version of SYSRES'"

J UST A FEW OF THE FEATURES OF SYSRES™

• Fast up/down scrolling which works!

• Advanced repeat-key routine!

• Re-define any or all keys as any keyword (full or

short form) or as any string up to 255 characters

long!

•Auto line numbering which can feed a string of up

to 127 characters as well!

• Extended DOS support (requires DOS 2A or

greater)!

•Never enter another filename! All file commands

work from the directory!

• Supports multiple disk drives!

•List BASIC programs, sequential and relative files

without loading them into memoryl

•TRUE PROGRAM MERGE (overlay). Supports

subroutine libraries!

• Load and run machine language programs with

parameter passing!

• Supports multiple printers!

•Automatic printer output with paging plus

formatted listings with full ASCII code conversion

including cursor control and special characters for

non-CBM™ printers!

• Edit text files and assembler source code without

leaving BASIC!

• Renumber part of a program or even change the
order of lines!

•Over 700 FIND/CHANGE commands including

variable names ("At" will not match "BAt"),

pattern matching with "wild-cards", and even

commands to remove spaces and REM's!

• Three TRACE modes including trace variables!

• Does not affect BASIC program operation!

• One AUTO-BOOT DISKETTE works for ALL

PET™ or CBM1* computers (BASIC 2.0or greater

with at least 16k of RAM.). SYSRES™ requires

NO ROM SPACE or extra boards, so you can take it

with you if you want touseanothercomputer.lt

may be put above the screen if you have RAM

there. It boots automatically without disturbing any

program in RAM!

• Diskette and Extensive Manual - only $75 (cdn)

Documented Source Code (YES!) - $150 (cdn)

Custom versions are available for unique systems!

Dealer enquiries are welcome.

CflNSOFT DflTfl INC.
MICROCOMPUTER SERVICES

PROGRflMrllNG * CONSULTING * DESIGNING * EVRLUflTING

BOX 76752, STN.S, VfiNCOUVER, E.G. VSR 5S7 TEL■ <604)437-6667

TM 
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SYSRES " EXTEN DED DOS SUP PORT COM MAN DS 

@ (type wNwkeyboudl These commiu!ds m;ay be used JUST A FEW OF THE FEATURES OF SYSRES-
.. ( type - S- ktyboatd) in terchlnr;;ably, to perform • Fut up/down Krolling which worksl 
I (origin;!.1 keyboud) the following dos suppon 

• Advanced repeat-kcy foutine l ) ('Of twedge t users) functions. 
• Re-<leflne any or all keys .u any keyword (full or 

Disk Printer T1PC Directory Modes Command Function sllort form) or as any suing up to 2SS chan.ctors 
longl 

, 3 @ Display disk status I send com m;and • Auto line numbering which c.an feed a string of up , @N For m;!. t (header ) ;a new diske tte to 127 char actors as weill , @I Force initi;alile diskette 
• Extended DOS support (requires DOS 2A '" , @v Validllt diske tte (collect) fluter)I , @D Oupllc,Ut diske ne , , 4 @C Copy or conutenatc disk filt (s) · • Never enter ~nother file n~me! All file comm~nds 

, " R Ren~me file work from the directory! 

, , 3 ' IS Scra tch file(W • Supports multiple disk «ives ! 
, '" Ust directory" • List BASIC progum s, sequential ~od relative files , @U: Re~t disk drive without l o~ding them into memoryl , , , , 6 flL LIst disk flIe or BASIC progum · · 

• TRUE PROGRAM MERGE (overl~y). Supports 
subroutine Ilbr~rles l 

No te: Som e of the disk utili ty com m~nd set m~y ~Iso be used, If ~n ~pproPfiate direct ~ccess ch~nnel h~s been 
opened. • Load "d run machine language progr~ms with 

parame ter p~ssingl 

• St~ndud com m~ with added options. • Supports multiple printers I 
•• Added disk commUICI. • Automatic printer output with p~ging plus 

form~tted listings with full ASC II code conversion 
inc luding c .... sor control ~od spec i~1 chuutors fO( 

SVSRES " EXTENDED ED IT OR CO MMANDS non-CBM" pr inters! 

• Edit text flies ~nd assembler source code without 
Disk Printer Tape Directory Modes Command Function le~Ylng BASIC! 

, , 4 I Quick 10.lld from disk • Renumber part of .lI program or even change the 
order of lines! , , 4 I Quick 10.lld fr om disk with auto run , , 2 APPEND Append from disk toeOO of cunnt pro&um • Over 700 FI ND/CHANGE commands Including 

4 AU TO Auto line number (.lIllows he.llder) vul~le n~mes (-AS· ... ill not m~tch 18ASI ) • 
, , 3 BLOA D LO.lld m.llchine l.lIngU1ge (binary) file pattern matching wll" • ... ild-(:uds· . and even 
, , 3 BRUN Load and execute muhine l.lIngu.llge program commands to remove spaces ilnd REMis! 

, 776 CHANGE Ch.llnge pilttern to another pa ttern • Ttwee TRACE modes including trace vuiablesl 
2 CLOSE Oose one or il ll fil es • Does not ~ffett BASIC progr~m oper~tionl 
I CMD Se t output to file (does not send ft READ Y.·) 
4 DELETE Delete a range of lines from progrilm • One AUT0-800 T DISKETTE ... orks for AL L 

, I DUMP Dump all scalar variables to screen or file PET '" or CBM '" computers (BAS IC Wor gruter 
wi'" at lust 16k of RAM.). SVSRES" requires , , 2 EXEC Exe, ule a file as keyboard com mands NO ROM SPACE or extra boards, so you can take It , 240 FINO Find occurances of a pallern with you If you want to use another computer. It , , , 3 GET Read a sequential file into editor may be put above the screen if you hOlve RAM 

7 KEY Define a key as il special function there. It boou automat iC.lIlty without distU"blng ~ny 
I KE YS Turn key functions on progr~m In RAMI 
I KILL Diuble SYSRES " • Diskette ~nd Extensive MMIU.l!- only $75 (cdn) 
I KILL- Oiuble SYSRES " ilnd unreserve memor y Documented Sou"ce Code (YES! ) - S150 (cdo) , 10 LIST Improved BAS IC LIST ,ommilnd Custom versions ue Olv~II~le (0( unique systems l , , , 3 LOAD Defaul ts to disk drive , , 2 MERGE Merge fr om disk inlo current program De~ler enquiries are welcome. , I MON Break to current machine language moni tor 
I OLD Res toreprogtam after -NEW" , , , , 24 PUT Send progrilm 10 disk as tCitt file 
6 RENUMBER Renumber illl or part of progrolm 
2 RU N Run ,urrent proy ilm, ignores screen gilrbilge , , , 3 SAVE Defaults to disk drive, allows replace , , I SETD Set disk devi,e ,¥, allows multiple drives , 4 SETP Set printer Cholnnel, tor nU l mode. paging 

~ l. J 4 TRACE Select 1 of 3 uil,e/ nep modes and speed , , , 3 VE RIFY Compare ctnent program againu disk/ tape 
I WHY Print position of lUI error 
I WHY ? List !lne of break or error , , Send output 10 prinler , I , Diij)!ay current vers ion of SYSR ES'· 

~I 
CRIl·:.OFT ~CANSOFT DATA INC. 

MICROCOMPUTER SERVICES 
PROGRAMMING * CONSULTING * DESIGNING * EVALUATING 

BOX 76752 , STN. 8, VANCOUVER, B. C. V5R 587 TEL : (604 )437-6667 
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7049-

704C-

704F-

7051-
7054-

7857-

705fi-

7B5D-

7660-

7063-

7064-

7066-

7069-
706B-

706E-

SD 08 00

8E 81 08

A9 00

8D 07 70

8D 05 79

fllf 90 00
8D 03 70

RD 91 08

811 04 70

78

fl9 7F

8D 90 00

fl9 70

8D 91 00

58

'06F- 60

7878-

7071-
7874-

7077-

707fl-

P07D-

78

flD 03 70

8D 90 00

flD 04 70

8D 91 00

58

707E- 60

707F-

7082-

CE 86 70

10 09

7084- 20 08 76

7087-

708A-

flD 02 70

8D 06 70

708D- 6C 03 70

3022

3023

3824
3825
3026

3027

3028

3030

3040

3050

3051

3052

3060

3070

3072

3080

3081
3082

3090

3100

3110

3120

3J30

3131

3132

3138

3140
3150

3160
3170

3180

3190
3200

3500

3501

3502
3503

3504

3505

3506

3507

3506

3509

3510

3511

3520

3521

3522

3523

3530

3540
3542

3550

3552

3560

3570

3580

4000

4001

4002

4003
4004

4005

4006
4007

4008

4089

4010

4011

4012

4013

4014

4015

4016

4017

4022

4029

4030

4031

4040

4050

4060

4061

4062

4070

4080

4081

4082

4098

4100

4110

4120

4121
4122

4123
4138

4148

5808

5001

5002

5803

5005

5006

5807

5008

BY CflLLIHG 'STOP' flT flNY TIME.

STflRT

i STORE THE STRING'S flDDRESS

STfi POINTR

STX POINTR+I

; RESET 'RFTER' flND 'CHflR'

LDfl #9

STfl flFTER
STR CHflR

', SftVE OLE IRQ SERVICE VECTOR

LDft IRQVEC

STfl OLDIRQ

LDfl IRQVEC+1

STfl OLDIRQ+1

; SET UP NEW IRQ VECTOR

SEI

LDft »L. IRQSRV
STfl IRQVEC

LDfl #H.IRQSRV
STfl IRQVEC+1

CLI

RTS

STOP

DISflBLE THE OUTOfiflTIC fiESSflGE

DISPLflV.

STOP CftN BE CflLLED DIRECTLV BV

THE USER. IT IS RLSO INVOKED

BV 'DONE' WHEN THE COMPLETE

MESSflGE HftS BEEN DISPLflVED.

STOP

RESTORE THE ORIGINRL IRQ VECTOR

SEI

LDft OLDIRQ
STfl IRQVEC

LDR OLDIRQ+1
STfl IRQVEC+1

CLI

RTS

IRQSRV

THIS ROUTINE IS CflLLED WHENEVER

fl> THE PET TIMER CREflTES flN

INTERRUPT REQUEST

B> THE MESSfiGE ROUTINE HftS

BEEN ENftBLED BV CflLLING

'STRRT', fiND HRS NOT
VET BEEN DISflBLED BV

CRLLING 'STOP'.

THE PET TIMER REQUESTS RN
INTERRUPT 60 TIMES PER SECOND.

IRQSRV

DEC IRQCNT

BPL NORMAL

; CflLL DISPLflV UPDflTE

JSR SCROLL

; RESET IRQ COUNTER

LDfl RflTE

STft IRQCNT

; EXIT THROUGH THE STRNDftRD

i INTERRUPT SERVICE ROUTINE- WHOSE

; FlDDRESS IS STORED IN 'OLDIRQ'.

NORMflL JriP COUDIRO)

i SHMPLE PROGftflM

7090-

7092-

7094-

7097-

7098-

709B-

709E-

70R1-

70R4-

70fl7-

70flfl-

70ftD-
70B0-

70B3-

70B6-
78B9-

70BC-

70EF-

78C1-

70C4-

78C7-

70Cft-

70CD-

70D0-

70D3-

70D9-

70DB-

70DE-

70E1-
70E4-

70E7-

78ER-

70ED-

70F0-

70F3-

70F6-

70F9-

70FC-

78FF-

7102-

7105-

7108-

710B-

710D-

7118-

7113-

7116-

7119-

711C-

711F-

fl2 78
ft9 98

28 49 78

60

4D 41 52

51 55 45

45 20 44

49 53 50

4C 41 59

53 20 41

52 45 20
45 41 53

59 20 54

4F 28 50

52 4F 47

52 41 4D

20 41 4E

44 20

43 4F 4E

56 45 4£

49 45 4E

54 20 46

4F 52 20

54 48 45

20 55 53

45 52 2E

20 20

54 46 45

59 20 41
4C 4C 4F

57 20 4C

4F 54 53

20 4F 46

20 49 4E

46 4F 52

4D 41 54

49 4F 4E

20 54 4F

28 42 45

28 44 49

53 5S 4C

41 59 45

44 20 49

4E 20
41 20 53

4D 41 4C

4C 20 53

43 52 45
45 4E 20

41 52 45
41 2E 00

5009

5010

5012

5620
5822

5036

5031

5032

5040

5050

5110

9080

9001
9002

9003

9004

9005

9606

9010

9011

9012

ft REGISTER.

LDX #H.STRING
LDfi #L,STRING

CflLL 'STflRT' TO BEGIN DISPLftV

JSR STflRT

RTS

STRING = SflMPLE STRING FOR
TEST PROGRflM.

STRING .BV 'MflRQUEE DISPLRVS flRE

.BV 'EflSY TO PROGRRM HND '

.BV 'CONVENIENT FOR THE USER.

9013

9014

.BV 'THEV ALLOW LOTS OF INFOR'

.BV 'MflTION TO BE DISPLBVED IN

9015

9999

.BV 'fi SMflLL SCREEN flREfl.' 0

.EH

LftBEL FILE. C / = EXTERWflL 1

/LINE=S000

RflTE=?002
/POINTft=0800

flFTER=7007

DONE=702D

STOP=707O

TEST=7090

Z/0000,71^2. 71

LENGTH=7000

.'IRQV£C=0090

CHflR=?005
SCRQLL=7008
C-ETCHAR=7e41

IRQSRV=707F

STRING=709S

END=70O1

OLDIRQ=7003

IRQCHT=7006
SCROLLl=700fi
STflRT=7049

N0RMflL=78SD

TEST

; LORD THE flDDRESS OF THE MESSflGE

; TO BE DISPLRVED INTO THE X flND

Using your computer

in an interesting

application?

Write it up for

other COMPUTE!

readers to use.
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7849- 8D 90 BS 
7&tC- B£ 01 B8 

784F- A9 Be 
7~1- 8D 07 70 
7es.- aD es 78 

('957- AD 99 se 
78SA- aD 03 7111 
705D- AD 91 08 
7068- 8D 94 78 

7063- 78 

~::: .~ ~ Be 
7969- R9 78 
78611- SD 91 as 
706E- 58 

706F- 6a 

7870- 78 
7071- AD 03 78 
7874- eD 90 as 
7077- AD 84 78 
797A- 8D 91 ee 
707D- 58 

787E- 69 

707F- CE 96 78 
7982- 18 99 

7084- 20 8a 7a 

7887- AD 02 78 
78SA- aD 06 78 

7eaD- 6C S3 78 

3822 
3823 

BY CALLING ~ STOP~ AT ANY TIME. 

3024 ; --- ----------- ------------- - - ----
3025 ; 
3926 STAAT 
8027 ; STORE Tt£: STRING'S ADDRESS 
3028 ; 
3930 384. 
30se 

STA PO I HTR 
STX POJNTR+I 

3e:5J RESET ' AFTER ' fliD ' CHAR ' 
3052 
3 ... 
3878 
3872 
3eee 

LDAIfS 
STR AFTER 
STR CHAR 

3881 SAVE OLD IRQ SERVICE VECTOR 
3862 
309. 
3100 
3118 
3.29 
3 138 

LOR IRQIIEC 
STR OLDIRQ 
LDA IROYEC+I 
STA OLDIRQ+I 

3131 SET LP t£w IRQ VECTOR 
3'32 
3. 38 
31 48 
3 . se 3." 
3178 
3.89 
3 190 
32(10 

5£1 
LM 'L. IRQSRY 
STR lROVEC 
LM !tH. IRQSRV 
STA JRQVEC+I 
CLI 

. TS 
3509 ; --------------------
3501 ; STCP 
3582 ; ------- - ------------
3503 
3504 
3505 
3596 
3597 
3508 
359. 

DISABLE HE flJT(»1ATIC t1ESSRGE 
DISPLAY. 

STOP CAN BE CALLED DIRECTLV BV 
HE USER. IT I S ALSO INVOKED 
B.,. ' DOHE ' WHEN THE COtA.ETE 
HESSAOE HAS BEEH OISPlA'l'ED. 3510 ; 

351 1 , 
3520 STOP 
352. 
3522 ; RESTORE THE ORIGINAL I RQ YECTOR 
3523 ; 
3538 
354. 
3542 
35se 
3552 
356. 
357. 
3589 

5£1 
LM OLDIRQ 
STR JROVEC 
LIlA OLDJRQ+J 
STR IRQVEC+l 
CLI 

.TS 
4008 ; ------- -----
4001 ; I ROSRV 
4002 ; ----------------
.003 
40e4 
.005 
4Be6 ; 
40e7 ; 
-4Bee ; 
'00' 
4919 
4911 
491 2 
491 3 
4914 

THI S ROUTINE I S CALLED WHENEVER 

A) THE PET TI MER CREATES AN 
INTERRUPT REQUEST 

B) THE r1ESSAO£ ROUTINE tflS 
BEEN ENAl!LED BY CPLLING 
"START " . AND HAS I«)T 
YET BEEN DISftBlED BY 
CALLING "STOP' . 

4915 THE PET TII1ER REQUESTS AN 
4016 ; INTERRUPT 6e TIMES PER SECOHD. 
4917 ; 
4022 
4029 ;-- -------------------------------.03. 
4931 IROSRV .... 
•• 59 .... D£C IROCHT 

BPI. NOI""'-

4061 CIl.L DISPLAY UPDATE 

'''2 4970 
.eee 

JSO SCROU 

4881 RESET IRQ COltfrER 
' .. 2 .­"00 
4 11 9 
4129 
4121 
41 22 
41 2 3 
4138 ; 

LIlA RATE 
SIR JROCNT 

EXIT TtROUGH TI£ STANDARD 
I NTERRUPT SERV ICE ROUTI NE. ~ 
ADDRESS IS STORED IN "OLDJRQ " , 

4140 i'«lRtIAl. J1fP «(U)IRQ) 
5B99 ; ------------
58B 1 ; SAf1Pl..E PROGRRI1 
5002 ; -------------
5003 ; 
5005 ; 
5Be6 TEST 
5007 ; LOAD THE ADDRESS OF THE 11ESSAGE 
sees ; TO BE DISPLAYED INTO THE X AND 

COMPUTII 

7099- A2 79 
7092- A9 98 

7994- 2e 49 70 

7997- 6e 

7099- 4D 41 52 
799B- 51 55 45 
799E- 45 2B 44 
79AI- 49 53 50 
70A4- 4C 41 59 
79A7- 53 2B 41 
7BRA- 52 45 20 
7BAD- 4!5 41 53 
7900- 59 20 54 
70B3- 4F 2B 59 
7986- 52 4F 47 
79B9- 52 41 4D 
79BC- 2B 41 4E 
70BF- 44 2B 
70C I- 43 4F 4E 
70C4- 56 45 4E 
79C7- 49 45 4E 
70CA- 54 29 46 
79CD- 4F 52 29 
79DO- 54 48 45 
7003- 2B 55 53 
70D6- 4S 52 2E 
7009- 2B 29 
70DB- 54 48 45 
79DE- 59 29 4 1 
79El- 4C 4C 4F 
70£4- 57 20 4C 
79E7- 4F 54 53 
79EA- 20 4F 46 
70ED- 20 49 4E 
79FO- 46 4F 52 
79F3- 4D 41 54 
70F6- 49 4F 4E 
70F9- 20 54 4F 
79FC- 20 42 45 
70FF- 20 44 49 
7 102 - 53 50 4C 
7 105- 41 59 45 
71 08- 44 29 49 
719B- 4E 29 
7 100- 41 20 53 
7110- 40 41 4C 
7113- 4C 29 53 
7116- 43 52 45 
7119- 45 4E 29 
711C- 41 52 45 
711F- 41 2E eo 
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:5609 R REGISTER. 
5910 
:5612 LOX MH.STRIHG 
5029 LIlA ,L.STR l OO 
5022 ; 
:593E1 ; 
5031 CfLL 'START' TO BEGIN DISPLAY 
5932 
5649 JSR START 
sese 
:5118 RTS 

9900 ;-------------------- - - ---- -----9eel ; 
9902 ; STRIt-KJ - SAMPlE STRING FM 
9903 ; TEST PROORRH. 
9904 ; 
900:5 ; --- ----------------------------
9006 ; 
9910 STRIOO .BV ~ P'lARQ\JEE OISPLAVS ARE 

9911 .BV " EASV TO PROGRAM AHD ' 

9012 .S.,. "CONVENIENT FOR THE USER . 

9913 • BY " THEV AlLOW LOTS OF JHFOR " 

90 .. . BV " MATION TO BE DI SPLRY£D IN 

9015 . BV "A SHALL SCREEN AREA. ~ 9 

.99. .EN 

LABEL FILE : / :: EXTERHAL 

/ UNE- oooe 
RATE- 7002 
/ POIHTR- oooe 
RFTER=7007 
DONE- 792D 
STOP ... 7079 
TEST-7999 
/1'0909, 71~2. 7 122 

LENGTH-7000 
/ I ROVEC-009a 
CHAR·700:5 
SCROlL"709S 
GETCHAR=704 1 
IRQSRY-707F 
STRING- 799B 

END- 7001 
OLDIRQ- roea 
IRQCNT- 7006 
SCROlL I- 790A 
START- 7049 
NORMAL - 70SD 

Using your computer 
in an interesting 

application? 
Write it up for 

other COMPUTE! 
readers to use. 



DR. DALEYIntroduces...

THEWIZ
Data Management System

THE WIZ is hereW

THE WIZ, a system powerful enough to manage most of your data storage and manipulation

needs - yet is easy to use. A system we are so sure of that we have an offer you can't resist.

First though, let's take a look at a few of the many features of this program.

Feature

1. ON-LINE help

Benefit

At your fingertips is the equivalent of a 60 page manual. At

any time the computer is waiting for a response from you,

you may press the 'h' key or type 'help'. THE WIZ will then

provide you with an explanation of the function you are

working with.

This is a feature unique to THE WIZ. It can produce a bar

graph with up to 18 bars or a histogram with up to 100

points plotted. Graphically presented data is easy to

interpret.

This option is standard with THE WIZ. With many of the

competing data managers, if available, it is an extra cost

option.

You may reorganize your files or even read sequential files

generated by other data management systems.

Here you can search for a word in ANY field in your re

cord. It can even ignore differences due to upper case and

lower case characters.

You may store up to three separate sets of contant fields.

Each set can have as many fields as you like filled with

information. Then two keystrokes will call the appropriate

set.

And there is more. There is not room enough to tell you all the features in a one page ad!

SPECIAL OFFER

You will like our system. In fact we are so convinced of this, that we are going to pay you to

try it! If you have another commercially available data management program, you can

receive TRADE-IN credit for your purchase of THE WIZ. Call us on our toll free number

(800) 548-3289 for our offer on your present system. Remember that this offer expires March

15, 1982.

DR. DALEY'S SOFTWARE
Water St. Darby, MT. 59829

(for Orders & Information)

2. Plotting capability

3. Wordpro interface

4. Read a sequential

file

5. Search for

keywords

6. Constants
entry

in data

(406) 821*3924 (Montana and technical assistance)

Call between 9 a.m. and 6 p.m. Mountain time Monday through Friday

DR. DALEY Introduces ... 

THEWIZ 
Data Management System 

THE WIZ is here!!! 
THE WlZ, a system powerful enough to manage most of your data storage and manipulation 
nee\ls - yet is easy to use. A system we are so sure of that we have an offer you can t resIst. 
First though, let's take a look at a few of the many features of this program. 

Feature Benefit 

1. ON-LINE help At your fingertips is the equivalent of a 60 page manual. At 
any time the computer is waiting for a response from you, 
you may press the 'h ' key or type 'help'. THE WlZ will then 
provide you with an explanation of the function you are 
working with. 

2. Plotting capability This is a feature unique to THE WlZ. It can produce a bar 
graph with up to 18 bars or a histogram with up to 100 
points plotteil. Graphically presented data is easy to 
interpret. 

3. Wordpro interface This option is standard with THE WlZ. With many of the 
competing data managers, if available, it is an extra cost 
option. 

4. 

5. 

6. 

Read a sequential 
file 

Search for 
keywords 

Constants in data 
entry 

You may reorganize your files or even read sequential files 
generated by other data management systems. 

Here you can search for a word in ANY field in your re­
cord. It can even ignore differences due to upper case and 
lower case characters . 

You may store up to three separate sets of contant fields . 
Each set can have as many fields as you like filled with 
information. Then two keystrokes will call the appropriate 
set. 

And there is more. There is not room enough to tell you all the features in a one page ad! 
SPECIAL OFFER 
You will like our system. In fact we are so convinced of this , that we are going to pay you to 
try it! IT you have another commercially available' data management program, you can 
receive TRADE-IN credit for your purchase of THE WIZ. Call us on our toll free number 
(800) 548-3289 for our offer on your present system. Remember that this offer expires March 
15, 1982. 

DR. DALEY'S SOFTWARE 
Water St. Darby, MT. 59829 
(800) 548-3289 (lor Orde rs & Inlonnation) 

(406) 821 ·3924 (Montana and technical assistance) • Call between 9 8.m. and 6 p.m. Mountain time Monday through Fridav 



THE
The first truly user-friendly Database Management System available at reasonable cost.

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032,

IHIHIIOMIitUMMflllMIIMItllilMltlMMMIMIMIMtHIMIMIMIMMIimi
THE NnNfiSER XENU

mHIMMMMtmiMIMMMMMMIMfllMMIIHIMMIMIMHIIMIHIiMIMIIMI

fflTHHTIC

BtCKUP A I-ISKETTE

IISK JIFKIMV

BWIPULfllE FILES

*0WCE SUE-FILES

£=:■" GENERATE

»fil FILES

■»MI A IISKETIE

I-EXIT 10 mi

ENTER SELECTION' .

For the Business User

• Uses Menu Options - no programming

experience needed.

• Lets you enter data in the form you wish,

then lets you recall it using any search

criteria.

• Performs predefined calculations on the

record in realtime as record is displayed on

the screen.

• Reports can be produced using any search

criteria and/or arithmetic functions.

• Useful applications can be developed

quickly.

Typical Applications include -

• Inventory Control

• Mailing Lists

• Accounting systems

• Personnel

• Costing

• Gathering test data

• Budgeting

• Scheduling

• Examples of use included on disk supplied.

As Programmers Tool

• Uses standard PET ASCII files.

• Software interface is in Basic and available

to the programmer.

• No special disk formatting so that word

processing or other programs can be stored

on the same disk.

• No ROM Based Security thus no need to

open CPU.

• Fast'n'key Sort/Merge included.

• Full realtime intra & inter record arithmetic

performed on the screen as record is

displayed.

• Professional software support including

unique security available.

TRY IT!

IF YOU ARE

NOT SATISFIED WITHIN 30 DAYS

WE WILL RETURN YOUR MONEY

$250.00

CMD
CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Ontario L9T1 ?7

416 878-7277

DISTRIBUTORS OF:

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

THE mR(lR[3EA 
The first truly user -friendly Database Management System available at reasonable cost. 

This suite of programs is ideally suited for both the busi nessman and programmer, for use w ith the CBM 8032 . 

For the Business User 

• Uses Menu Options - no programming 
experience needed. 

• Lets you enter data in the form you w ish, 
then lets you reca ll it using any search 
criteri a. 

• Performs predef ined ca lculations on the 
record in realt ime as record is displayed on 
the screen. 

• Reports can be produced using any search 
cri teri a and/or arithmetic functions. 

• Useful applications can be developed 
quickl y. 

Typical Applications include -

• I nventory Control 

• M ailing Lists 

• Accounting systems 

• Personnel 

• Costing 
• Gathering test data 

• Budgeting 
• Schedul ing 
• Examples of use included on disk supplied. 

CANADIAN MICRO 
DISTRIBUTORS LTD. 

As Programmers Tool 

• Uses standard PET ASCII files. 
• Software interface is in Bas ic and avai lable 

to the programmer. 

• No specia l disk formatting so that word 
processing or other programs can be stored 
on the same disk. 

• No ROM Based Security thus no need to 
open CPU. 

• Fast 'n' key Sort /Merge incl uded. 
• Full realtime intra & in ter record arithmetic 

performed on the screen as record is 
displayed . 

• Profess ional software support including 
unique security avail able. 

TRY IT! 
IF YOU ARE 
NOT SATISFIED WITHIN 30 DAYS 
WE WILL RETURN YOUR MONE Y 

$250.00 
DI STR IBUTORS OF: 
MUPET . DOUBLE -MUPET · SPOOLER 
THE MANAGER · I/O PRODUCTS 

365 Main St., Milton, Ontario L9\ 1 P7 
416878-7277 
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Disk

Disassembler
George H. Watson, Jr.

Physics Dept,

University of Delaware

Newark DE

Editor's Note: This program works on either BASIC 3.0

or 4.0 and any 2040 DOS. It uses a printer. On some

systems, the question "SKIP BASIC?" should be answered

"NO" even though the program under disassembly is

entirely in machine language.

There are several fine disassemblers available (in

BASIC and in machine language) which disas

semble programs while they reside in PET memory.

Problems arise though when the program to be

disassembled normally resides in the same memory

space allocated to the disassembler. By relocating

the disassembler (moving it to different memory

space) it may still be used, although with a bit more

difficulty. This problem may be circumvented by

using a disassembler which does not require the

program to be in PET memory. Instead, the pro

gram can be disassembled directly from the diskette

on which it is stored by transferring the machine

code byte-by-byte (reading the program) and

translating into mnemonics, but not storing the

bytes in memory.

A computer program is a set of instructions

which are stored in the computer's memory in the

form of bytes (8-bit words). A machine language

program is a set of bytes which the microprocessor

in your computer understands directly. On the

other hand, a BASIC program consists of bytes

which represent the various BASIC statements.

When you RUN a BASIC program, each byte is

interpreted and the microprocessor acts according

to machine language subroutines which exist in the

computer's ROMs. When you LIST a BASIC pro

gram, the operating system of your computer

translates the bytes into BASIC statements, which

are then displayed on the screen. Unfortunately no

such LIST command is available for machine

language programs on the PET microcomputer.

But something is available which will translate

the bytes into a form more understandable to a

human. By allowing a disassembler to operate on

the machine code, the program will be "LISTED"

as 6502 microprocessor mnemonics, the heart of

every PET.

DISK DISASSEMBLER opens a file to be read

(the program to be disassembled) in the disk drive.

The First two bytes which are read will contain the

address at which the file is normally loaded into

PET memory. The remaining bytes to be read

comprise the program. All bytes will be translated

into mnemonics until an end-of-file marker is

detected (through the error word, ST), at which

point the disassembly is finished.

Many programs which you may be interested

in disassembling will be a combination of BASIC

and machine code. DISK DISASSEMBLER handles

the case where the machine code follows the BASIC

program. All bytes are skipped over until three

consecutive zeroes are detected which indicates the

end of the BASIC program. All subsequent bytes

will be disassembled.

As much as possible, I have attempted to make

the output resemble the source code used by

assemblers. (Source code for an assembler consists

of the mnemonics for the microprocessor which

the assembler converts into machine code.) One

major benefit of an assembler is its ability to repre

sent addresses with labels. Thus the machine lan

guage programmer is not required to calculate

'relative addresses needed for conditional branches

— a tedious chore. DISK DISASSEMBLER does

not provide the option of inputting labels (too

time-consuming) but relative branches ARE con

verted to absolute branches, which makes under

standing the disassembly easier.

DIS TEST is a compilation of all legal opcodes

(instructions) available to the 6502 microprocessor.

When disassembled, an alphabetical listing of the

mnemonics along with their addressing modes will

be printed out. If there are errors in the mnemonics

or addressing modes, carefully check the DATA

statements in lines 9000-9155. If the relative

branches are wrong, check lines 670-675. Check all

lines containing the address counter, AD, if the

memory locations in the first column are incorrect.

Try DISK DISASSEMBLER on your favorite

game or utility. You can learn much about machine

language programming by studying the tricks used

by others. You may also be able to learn more

about the routines available in the PET's ROMs by

examining how other programmers use them.

One option available in DISK DISAS

SEMBLER is the ability to change a legal opcode to

an illegal opcode. Why do this? Some programs

which you may disassemble use a legal opcode

(unused otherwise) as filler between subroutines. I

suppose this is to thwart disassembly since a simple

NOP would also do the job. You may overcome

this limitation by making the opcode illegal. How?

Find the mnemonic in the DATA statement; make

sure you find the one with the correct addressing
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Disk 
Disassembler 
George H. Watson. Jr. 
Physics Dept 
Unive rsity o f Delaware 
Newark DE 

Editor's Note: This program wm·ks on either BASIC 3 .0 
or 4.0 and any 2040 DOS. It uses a print.,·. On some 
systems, the question "SKIP BASIC?" should be answered 
"NO" even though the program under disassembly is 
entirely in machine language. 

T here are severa l fine disassemblers available (in 
BASIC and in machine language) which disas­
semble programs while they reside in PET memory. 
Problems arise though when the program to be 
disassembled normally resides in the same memo ry 
space allocated to the disassembler. By relocating 
the disassembler (moving it to different memory 
space) it may still be used , although with a bit more 
difficu lty. This problem may be circumvented by 
using a disassembler which does not require the 
program to be in PET memory. Instead, the pro­
gram can be disassembled directly from the diskette 
on which it is stored by transferring the machine 
code byte-by-byte (reading the program) and 
translating into mnemonics, but not sto ririg the 
bytes in memory. 

A computer program is a set of instructions 
which are stored in the computer's memory in the 
form of bytes (8-bit words). A machine language 
program is a set of bytes which the microprocessor 
in your computer understands directly. On the 
other hand, a BASIC program consists of bytes 
which represent the various BASIC statements. 
When you RUN a BASIC program, each byte is 
inte rpreted and the microprocessor acts according 
to machine language subroutines which exist in the 
computer's ROMs. When you LIST a BASIC pro­
gram, the operating system of your computer 
translates the bytes into BASI C statements, which 
are then displayed on the screen. Unfo rtunately no 
such LIST command is available for machine 
language programs on the PET microcomputer. 
But something is available which will translate 
the bytes into a form more understandable to a 
human. By allowing a disassembler to ope rate on 
the machine code, the program wi ll be "LISTED" 
as 6502 micro processor mnemonics, the heart of 
every PET 

DISK DISASSEMBLER opens a fil e to be read 
(the program to be disassembled) in the disk drive. 
The first two bytes which are read will contain the 
add ress at which the fil e is normall y loaded into 
PET memory. T he remaining bytes to be read 
comprise the program. All bytes will be translated 
into mnemonics until an end-of-fi le marker is 
detected (thro ugh the error word, ST), at which 
point the disassembly is finished. 

Many programs which you may be interested 
in disassembling will be a combinatio n of BASIC 
and machine code. DISK DISASSEMBLER handles 
the case where the machine code follows the BASIC 
program. All bytes are sk ipped over until three 
consecuti ve ze roes are detected which indicates the 
end of the BASI C program. All subsequent bytes 
will be disassembled. 

As much as possible, I have attempted to make 
the output resemble the source code used by 
assemblers. (Source code for an assem bler consists 
o f the mnemonics for the microprocessor which 
the asse mble r converts into mac hine code.) One 
major benefit of an assemble r is its ability to repre­
sent add resses with labels. Thus the machine lan­
guage programmer is not required to calculate 

• relative addresses needed for conditio nal branches 
- a tedious chore. DISK DISASSEMBLER does 
not provide the option of in putting labels (too 
time-consuming) but relative branches ARE con­
verted to absolute branches, which makes under­
standing the disassembly easier. 

DIS T EST is a compilation of all legal opcodes 
(instructions) ava ilable to the 6502 microprocessor. 
When disassembled, an alphabetical listing of the 
mnemonics along with their addressing modes will 
be printed out. If there are errors in the mnemonics 
or addressing modes, carefull y check the DATA 
statements in lines 9000-9 155. If the relative 
branches are wrong, check lines 670-675. Check all 
lines containing the address coun ter, AD, if the 
memory locations in the first column a re incorrect. 

Try DISK DISASSEMBLER on your favorite 
game or utility. You can lea rn m~lch about machine 
language programming by stud ying the tricks used 
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which you may disassemble use a legal opcode 
(unused otherwise) as filler between subroutines. I 
suppose this is to thwart disassembl y since a simple 
NOP would also do the j ob. You may overcome 
th is limitation by making the opcode illegal. How? 
Find the mnemonic in the DATA statement ; make 
sure you find the o ne with the correct addressing 
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mode. Now simply replace the number immediately

following the mnemonic with a zero.

DISK DISASSEMBLER was written on a 32K

PET (3.0) with 2040 disk drive. The program as

written is slightly less than 7K in length, while

variables, arrays, and strings require slightly less

than 8K, so the program will run on a 16K PET;

remove the REM statements if there is a problem.

DISK DISASSEMBLER will also run on 4.0 PETs

and with the new disk drive ROMs. For readers not

inclined to type in long programs, contact me at

the above address and I will provide tape copies at

$3 each. {Include SASE, mailer, and tape.) Happy

disassembling!

Speeding up BASIC

Some notes on DISK DISASSEMBLER:

1. Most frequently-used subroutines and the

working part of the program should be placed

at the beginning of the program (lower line

numbers). When a GOSUB or GOTO is exe

cuted, BASIC begins at the first line of the

program and compares each following line

number until a match is obtained with the

desired line number. Thus fewer line numbers

need to be scanned for subroutines which are

placed at the beginning. Disadvantage: a pro

gram may seem less structured.

2. Variables should be dimensioned as in lines

2000—2020 and the most-used variables should

be initialized first. Similar to 1), when a variable

is encountered, BASIC begins at the first

variable in the table of variables and compares

each following variable with the desired vari

able until a match is made. Dummy variables

(constantly changing value and heavily used in

subroutines) are good candidates for the First

positions in the table. The variables should

then be used as often as permitted.

3. When possible, use arrays of constants in

place of conversions made with time-consuming

subroutines. The biggest timesaving in DISK

DISASSEMBLER was made by using an array

of 256 hex characters, HG$(), in place of a

subroutine which converted the decimal value

of a byte to the hex value. Disadvantage: more

memory consumed.

4. Use IF FG THEN ... rather than IF FG< >0

THEN ... and IF ST-64 THEN ... rather than

IF ST<>64 THEN ... The branch will be made

if the argument of the IF .. THEN .. is nonzero.

5. Replace numbers with defined variables. In

lines 300 and 400, B = 256. Time is saved since

the conversion of the number 256 into the

representation used by BASIC need not be

done over and over; it was done once at initial

ization. Disadvantage: larger variable table.

I would also like to mention two shorthand

tricks which are available.

6. Since any statement following a GOTO or

RETURN on the same line is never executed,

a remark may be placed there with no time

lost and with no REM statement. See lines

10 and 100.

7. When DATA statements are read, if all that

is seen is another comma (no data), then a

variable is read to be zero and a string is read

to be null.

Program 1.

10 GOTO1000:

100 IFST-64THENRETURN:

110 FG=1:RETURN

200 GET#5,D$:GOSUB100:IFD$=nnTHEND=0:D$=n00n

210 D=ASC(D$):D$=H${D):RETURN

300 A%=AD/B:AD$=H$(A%)+H$(AD-A%*B):RETURN:

400 A%=D/B:C$=H$(A%)+H$(D-A%*B):RETURN:

490 TI$=fl000000":REM

500 IFFGTHENRETURN:

510 GOSUB200:ONB%(D)GOTO540,600,700:REM

520 REM
530 D$=D$+n*n:M$="n:GOTO550:

540 M$=M$(D):REM

550 PRINT#4,AD$B "D$n
560 AD=AD+1:GOSUB300:GOTO500

590 REM
600 Bl=D:Bl$=D$:M$=M$(D)+" n

605 ONA%(B1)GOTO610,620,630,640,650,660,670:

610 M$=M$+n# $"+D$:GOTO680:

620 M$=M$+n* $n+D$:GOTO680:

630 M$=M$+II($n+D$+n,X) ":GOTO680:

,M$

:GOSUB200:REM

******* COMMENTS *******

♦CHECK FOR END-OF-FILE*

RETURN:*BYTE GET & CONVERSION*

*ADDRESS CONVERSION*

♦DECIMAL -> 4-DIGIT HEX*

♦BEGIN DISASSEMBLY*

CHECK END-OF-FILE FLAG

GET 1ST BYTE & BRANCH

*1-BYTE INSTRUCTION*

-ILLEGAL OPCODE

-ACCUMULATOR,IMPLIED

♦2-BYTE INSTRUCTION*

GET 2ND BYTE

ADDRESSING MODE

-IMMEDIATE

-ZERO PAGE

-INDEXED INDIRECT
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mode. Now simply replace the number immediately 
following the mnemonic with a zero. 

DISK DISASSEMBLER was written on a 32K 
PET (3 .0) with 2040 disk drive . The program as 
written is slightly less than 7K in length. while 
variables. arrays. and strings require slightly less 
than SK. so the p rogram will run on a 16K PET; 
remove the REM statements 'if there is a problem. 
DISK DISASSEMBLER will also run on 4 .0 PETs 
and with the new disk d rive ROMs. For reade rs not 
inclined to type in long programs. contact me at 
the above address and I will provide tape copies at 
$3 each. (Include SASE. mailer. and ta pe.) Happy 
disassembling! 

Speeding up BASIC 
Some notes on DISK DISASSEMBLER: 

1. Most frequentl y-used subroutines and the 
working part of the program should be placed 
at the beginning of the program (lower line 
numbers). When a GOSUB or GOTO is exe­
cuted . BASIC begins at the first line o f the 
program and compares each following line 
number until a match is obtained with the 
desired line number. Thus fewer line numbers 
need to be scanned for subroutines which are 
placed at the beginning. Disad vantage: a pro­
gram may seem less structured. 
2. Variables should be dimensioned as in lines 
2000-2020 and the most-used variables should 
be initialized first. Similar to I). when a variable 
is encounte red . BASIC begins at the first 
va riable in the table of va riables and compares 
each following variable with the desired vari-

Program l. 

HI GOTOlllHI0: 
100 IFST-64THENRETURN: 
110 FG=l:RETURN 

february, 1Q82.lssue 21 

able until a match is made. Dummy va riables 
(constantly changing value and heavily used in 
subroutines) are good candidates fo r the first 
positions in the table. T he variables should 
then be used as often as permitted. 
3. When possible. use arrays of constants in 
place of conversions made with time-consuming 
subroutines. The biggest timesaving in DI SK 
DISASSEMBLER was made by using an array 
o f 256 hex characters, HG$( ), in place of a 
subroutine which converted the decimal value 
o f a byte to the hex value. Disad vantage : more 
memory consumed . 
4. Use IF FG T H EN ... rather than I F FG o O 
TH EN ... and IF ST-64 T HE N ... rather than 
IF STo64 THEN ... T he branch will be made 
if the argument of the IF .. THEN .. is nonzero. 
5. Replace num bers with defined variables. In 
lines 300 and 400, B = 256. T ime is saved since 
the conversio'n of the number 256 in to the 
representation used by BASI C need not be 
done over and over ; it was done once at initial­
ization. Disad vantage : la rger va riable table. 

I wo uld also like to mention two shorthand 
tricks which are avail able. 
6. Since any statement following a GOTO or 
RETU RN on the same line is never executed , 
a remark may be placed there wi th no time 
lost and with no REM statement. See li nes 
10 and 100. 
7. When DAT A state ments are read , if all that 
is seen is another comma (no data), then a 
variable is read to be ze ro and a string is read 
to be null. 

******* COMMENTS ******* 
*CHECK FOR END-OF-FILE* 

20B GET#5,D$:GOSUB10B:IFD$=""THEND=0:D$="00":RETURN:*BYTE GET & CONVERSION* 
21B D=ASC(D$) :D$=H$(D) : RETURN 
3BB A%=AD/B:AD$=H$(A%)+H$(AD-A%*B) : RETURN: 
4BB A%=D/B:C$=H$(A%)+H$(D-A%*B) :RETURN: 
49B TI$="BBBBBB":REM 
5BB IFFGTHENRETURN: 
51B GOSUB2BB:ONB%(D)GOT054B,6BB,7BB:REM 
52B REM 
53B D$=D$+"*":M$="":GOT055B: 
54B M$=M$(D):REM 
55B PRINT#4,AD$" "D$" ",M$ 
56B AD=AD+1:GOSUB3BB:GOT050B 
59B REM 
6BB B1=D:B1$=D$:M$=M$(D)+" ":GOSUB2BB:REM 
6B5 ONA%(B1)GOT061B,62B,63B,640,65B,66B,67B: 
61B M$=M$+". $"+D$:GOT068B: 
62B M$=M$+"* $"+D$:GOT068B: 
63B M$=M$+"($"+D$+",X) ":GOT068B: 

*ADDRESS CONVERSION* 
*DECIMAL -> 4-DIGIT HEX* 
*BEGIN DISASSEMBLY * 

CHECK END-OF-FILE FLAG 
GET 1ST BYTE & BRANCH 

*l-BYTE INSTRUCTION* 
-ILLEGAL OPCODE 
-ACCUMULATOR, IMPLIED 

*2-BYTE INSTRUCTION* 
GET 2ND BYTE 
ADDRESSING MODE 
-IMMEDIATE 
-ZERO PAGE 
-INDEXED INDIRECT 
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the NEC Spinwriter, the C. Itoh Starwriter, printers by Centronics, Epson, Anadex , Escon Products, the 
Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers, the AJ·841 , the OKIDATA printers, plus 
ALL OTHER parallel ASCII printers, 
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,M$

INITIALIZATION*

640 M$=M$+n($n+D$+"),Yn:GOTO680:

650 M$=M$+n* $n+D$+nrXn:GOTO680:

660 M$=M$+n* $n+D$+n,Yn:GOTO680:

670 IFD<128THEND=AD+D+2:GOTO675:

672 D=AD+D-254

675 GOSUB400:M$=M$+"TO $n+C$

680 PRINT#4,AD$" "Bl$n "D$n n

690 AD=AD+2:GOSUB300:GOTO500

6 95 REM

700 Bl=D:Bl$=D$:GOSUB200:B2$=D$:GOSUB200:REM
710 M$=M$(Bl)+" $"+D$+B2$

720 ONA%(Bl)GOTO760,730,740,750:

730 M$=M$+n,Xn:GOTO760:

740 M$=M$+",Yfl:GOTO760:

750 M$=LEFT$(M$,4)+"($n+D$+B2$+n)n:REM

760 PRINT#4,AD$" "BIS" nB2$n "D$,M$:REM

770 AD=AD+3:GOSUB300:GOTO500

780 :

1000 GOSUB2000:REM INITIALIZE

1100 GOSUB2100:REM SELECT PRINTER

1200 GOSUB2200:REM SELECT FILE

1300 GOSUB2300:REM OPEN FILE

1350 IFFETHEN1200: DISK ERROR

1400 GOSUB2400:REM GET LOAD ADDRESS

1500 GOSUB2500:REM SKIP BASIC

1600 GOSUB490: REM DISASSEMBLE FILE

1700 GOSUB2600:REM STOP?

1800 GOTO1100: REM REPEAT

1900 :

2000 DIMD,D$,AD,A%,B,B1,FG,C$,J:B=256:REM
2010 DIMAD$,M$,Bl$,B2$,DR$,FL$,FY,FP

2 0 2 0 DIMDV,FD,DA$,FE,EN,EN$,EM $ , ES $,ET $

2030 DIMD$(15),H$(255),M$(255),B%(255),A%(255),C$(13)

2040 FORJ=0TO15:READD$(J):NEXT:REM FILL ARRAYS

2050 FORJ=0TO13:READC$(J):NEXT

2060 PRINT"fir»nC$(0)C$(10) :PRINT"^"C$(11) : PRINT"^nC$ (12)

2070 FORJ=0TO15:FORD=0TO15:H$(J*16+D)=D$(J)+D$(D):NEXT:NEXT

2080 FORJ=0TO255:READM$(J),B%(J),A%(J):NEXT:RETURN

2090 :

2100 IFFPTHENRETURN:

2110 D=1:GOSUB6000:DV=A%:IFDV<3ORDV>30THEN2110

2120 FP=1:CLOSE4:OPEN4,DV:IFDV-3THENPRINT#4

2130 IFFDTHENRETURN:

2140 D=2:GOSUB6000:DA$=D$:FD=1:RETURN

2150 :
2200 D=3:GOSUB6000:DR$=D$:IFA%ANDA%-1THEN2200:REM

2210 D=4:GOSUB6000:FL$=D$:IFDV=4ORDV=3THENPRINT#4,nfi

2220 PRINT#4,FL$,,DA$:PRINT#4:PRINT#4:RETURN

2230 :

2300 CLOSE15:CLOSE5:REM

2310 OPENl5,8,15,"In+DR$:GOSUB7000:IFFETHENRETURN:

2320 OPEN5, 8/5fDR$+n:fI+FL$+n,P,Rn:GOSUB7000:REM

2330 RETURN

2340 :

2400 GOSUB200:AD=D:AD$=D$:REM

2410 GOSUB200:AD=AD+D*B:AD$=D$+AD$:RETURN

2420 :

2500 PRINTnfi":D=5:GOSUB6000:IFFY=0THEN2570:

2510 IFFY-1THEN2500

2520 PRINTC$(0)C$(6):J=0:REM

2530 GET#5,D$:IFD$THENJ=J+1:GOTO2530

-INDIRECT INDEXED

-ZERO PAGE INDEXED BY X

-ZERO PAGE INDEXED BY Y

-RELATIVE -> ABSOLUTE

*3-BYTE INSTRUCTION*

GET 2ND & 3RD BYTES

ADDRESSING MODE

-ABSOLUTE INDEXED BY X

-ABSOLUTE INDEXED BY Y

-INDIRECT

-ABSOLUTE

*BEGIN EXECUTION*

*OPEN PRINTER*

ENTER DATE

♦SELECT FILE*

INITIALIZE DISK DRIVE*

OPEN COMMAND CHANNEL

OPEN FILE FOR READ

*GET LOAD ADDRESS*

*SKIP BASIC*

CHECK FOR 3 ZEROES

1d8 

640 M$=M$+"($"+D$+") ,Y":GOT0680: 
650 M$=M$+"* $"+D$+",X":GOT0680: 
660 M$=M$+"* $"+D$+",Y":GOT0680: 
670 IFD<128THEND=AD+D+2:GOT0675: 
672 D=AD+D-254 
675 GOSUB400:M$=M$+"TO $"+C$ 
680 PRINTi4,AD$" "Bl$" "D$" 
690 AD=AD+2:GOSUB300:GOT0500 
695 REM 

" ,M$ 

COMPUTEt 

700 Bl=D:Bl$=D$:GOSUB200:B2$=D$:GOSUB200:REM 
710 M$=M$(Bl)+" $"+D$+B2$ 
7200NA%(Bl)GOT0760,730,740,750: 
730 M$=M$+",X":GOT0760: 
740 M$=M$+",Y":GOT0760: 
750 M$=LEFT$(M$,4)+"($"+D$+B2$+") ":REM 
760 PRINT#4,AD$" "Bl$" "B2$" "D$,M$:REM 
770 AD=AD+3:GOSUB300:GOT0500 

GOSUB2000:REM 
GOSUB2100:REM 
GOSUB2201il:REM 
GOSUB2300:REM 
IFFETHEN1200: 
GOSUB2400:REM 
GOSUB251il1il:REM 
GOSUB490: REM 
GOSUB2600:REM 
GOT01100: REM 

INITIALIZE 
SELECT PRINTER 
SELECT FILE 
OPEN FILE 
DISK ERROR 
GET LOAD ADDRESS 
SKIP BASIC 
DISASSEMBLE FILE 
STOP? 
REPEAT 

DIMD,D$,AD,A%,B,Bl,FG,C$,J:B=256:REM 
DIMAD$,M$,Bl$,B2$,DR$,FL$,FY,FP 
DIMDV,FD,DA$,FE,EN,EN$,EM$,ES$,ET$ 

February. 1982. Issue 21 

-INDIRECT INDEXED 
-ZERO PAGE INDEXED BY X 
-ZERO PAGE INDEXED BY Y 
-RELATIVE - > ABSOLUTE 

*3-BYTE INSTRUCTION* 
GET 2ND & 3RD BYTES 

ADDRESSING MODE 
-ABSOLUTE INDEXED 
-ABSOLUTE INDEXED 
-INDIRECT 
-ABSOLUTE 

*BEGIN EXECUTION* 

*INITIALIZATION* 

BY X 
BY Y 

780 
1000 
1100 
1200 
1300 
1350 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2200 
2210 
2220 
2230 
2300 
2311" 
2320 
2330 
2340 
2400 
2410 
2420 
2500 
2510 
2520 
2530 

DIMD$(15) ,H$(255) ,M$(255) ,B%(255) ,A%(255) ,C$(13) 
FORJ=IilT015:READD$(J) :NEXT:REM FILL ARRAYS 
FORJ=IilT013:READC$(J) :NEXT . 
PRINT'fi~~~"C$(Iil)C$(llil) :PRINT"t"C$(ll) :PRINT"t"C$(12) 
FORJ=0T015:FORD=IilT015:H$(J*16+D)=D$(J)+D$(D):NEXT:NEXT 
FORJ=0T0255:READM$(J) ,B%(J) ,A%(J) :NEXT:RETURN 

IFFPTHENRETURN: 
D=1:GOSUB61il1il1il:DV=A%:IFDV<30RDV>3IilTHEN2110 
FP=1:CLOSE4:0PEN4,DV:IFDV-3THENPRINT#4 
IFFDTHENRETURN: 
D=2:GOSUB61il1il1il:DA$=D$:FD=1:RETURN . 

*OPEN PRINTER* 

ENTER DATE 

D=3:GOSUB61il01il:DR$=D$:IFA%ANDA%-lTHEN221il1il:REM *SELECT 
D=4:GOSUB6000:FL$=D$:IFDV=40RDV=3THENPRINT#4,"fi 
PRINT#4,FL$"DA$:PRINT#4:PRINT#4:RETURN 

FILE* 

CLOSE15:CLOSE5:REM 
OPEN15,8,15,"I"+DR$:GOSUB71il1il1il:IFFETHENRETURN: 
OPEN5,8,5,DR$+":"+FL$+",P,R":GOSUB71il1il1il:REM 
RETURN 

GOSUB21il1il:AD=D:AD$=D$:REM 
GOSUB201il:AD=AD+D*B:AD$=D$+AD$:RETURN 

PRINT"fi":D=5:GOSUB61il1il0:IFFY=IilTHEN2571il: 
IFFY-ITHEN251il0 
PRINTC$(0)C$(6) :J=Iil:REM 
GET#5,D$:IFD$THENJ=J+l:GOT02531il 

*INITIALIZE DISK DRIVE* 
OPEN COMMAND CHANNEL 
OPEN FILE FOR READ 

*GET LOAD ADDRESS* 

*SKIP. BASIC* 

CHECK FOR 3 ZEROES 



Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant

cream and charcoal trimmed desk looks so much better

with Commodore systems. One look and you'll see.

Interlink desks are right. By design.

The specifications only confirm the obvious:

•Cream and charcoal

color beautifully matches

the Commodore hardware

and blends with your

decor.

•An ideal 710 mm (28")

keyboard height yet no

bumping knees because a

clever cutout recesses the

computer into the desk

top.

•High pressure laminate

on both sides of a solid

core for lasting beauty

and strength.

• Electrostatically applied

baked enamel finish on

welded steel legs—no

cheap lacquer job here.

•T-molding and rounded

corners make a handsome

finish on a durable edge

that won't chip.

• Knocked down for safe,

inexpensive shipment.

• Patented slip joints for

quick easy assembly.

• Leveling glides for

uneven floors.

•Room enough for a

Commodore printer on the

desk, yet fits into nearly

any den or office niche—

H: 660 mm (26") W: 1170

mm (46") D: 660 mm (26").

•Matching printer stand

available with slot for

bottom feeding.

Price: $299

In short, as Commodore dealers, we won't settle for
anything that looks good only in the catalog! Our

customers won't let us. They don't buy pictures. And

neither should you. This is why we will let you use one of

our desks for a week and then decide. If for any reason

you don't like it, just return it in good condition for a

cheerful refund.

-J
If your Commodore dealer doesn't carry our desks yet,

send a check for $299 and we will ship your desk freight

paid!

Name

Address

City _St_

Interlink, Inc., Box 134, Berrlen Springs, Ml 49103

Master Charge and Visa welcome. Call our order line:

616-473-3103

Every PET

Needs a Friend.

CURSOR is the best friend your Commodore PET will ever

have. Since July, 1978 we have published 150 of the most

user-friendly programs for the PET available anywhere.

When we write or edit a program, we spend lots of time

fussing about how it will treat you. We pay attention to lots

of little things that help make using a computer a pleasure

instead of a pain.

Naturally, CURSOR programs are technically excellent.

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

good! We delight in bringing you off-beat, unusual

programs that "show off" the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

programs so that they'll work on the three varieties of

Commodore ROM's (Old, New, and 4.0). New issues also

work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for

yourself. Or send $18 for a four-issue subscription. Each

CURSOR comes to you as a C-30 cassette with five pro

grams and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

AUTHORIZED DISTRIBUTORS:

Great Britain

AUDIOCENIC, Ltd.
P.O. Box 68

Reading. Berkshire

HolUnd

COPVTRONICS
Bergemeester

Van Suchtelenstraat 46

7-113 XP Devenier

japan

SYSTEMS FORMULATE CORP.

Shin-Makicho BldR. 1-8-17
Yaesu. Chuo-ku, Tokyo 103

Auslfili-.il

MICROCOMPUTER

HOUSE, LTD.

133 Regent Street

Chippendale, Sydney

N.S.W. Australia 2008

theCODE
WORKS
Box 550

Goleta, CA 93116

805-683-1585
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A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you'll see. 
Interlink desks are right. By design. 

The specifications only confirm the obvious: 

-Cream and charcoal 
color beautifully matches 
the Commodore hardware 
and blends with your 
decor. 
oAn ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
clever cutout recesses the 
computer into the desk­
top. 
-High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
-Electrostatically applied 
baked enamel finish on 
we-Ided steel legs-no 
cheap lacquer job here. 

-T-molding and rounded 
corners make a handsome 
finish on a durable edge 
that won't chip. 
- Knocked down for safe, 
inexpensive shipment. 
·Patented slip joints for 
quick easy assembly. 
-Leveling glides for 
uneven floors . 
-Room enough for a 
Commodore printer on the 
desk, yet fits Into nearly 
any den or office niche­
H: 660 mm (26") W: 1170 
mm (46") 0: 660 mm (26"). 
-Matching printer stand 
available with slot for 
bottom feeding. 

Prlce:$299 

In short, as Commodore dealers, we won 't settle for 
anything that looks good only in the catalog! Our 
customers won't let us. They don't buy pictures. And 
neither should you. This Is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don't like It, just return it In good condition for a 
cheerful refund. 

--------------------
I If your Commodore dealor doesn't carry our dtlks yet, II 
I sond a chack for $299 and wa will ship your dask frolght 
I paid! I 
I Na~ I 
I Address I 
I City St Zip I 
I I I Intarllnk, Inc., Box 134, Borrlen Springs, MI49103 I 
I Master Charge and Visa welcoma. Call our order line: I 

616-473·3103 

~--------------------~ 

Every PET 
Needs a Friend. 

CURSOR is the best fr iend your Commodore PET will ever 
have. Since July, 1976 we have published 150 of the most 
use r~friendl y programs for the PET availab le anywhere. 
When we wr ite or ed it a program, we spend lots of time 
fussing about how it wi ll treat you. We pay attention to lots 
of little th ings tha t help make using a computer a pleasure 
instead o f a pain. 

Naturally, CURSOR programs are technically excellent. 
Each program that we purchase is extensivel y edited or re~ 
written by a professional programmer. But imagination is 
just as important as being user~friendl y and technically 
good! We delight in bringing you off~beal , unusual 
programs that "sho~ off" the abil ities of your PET orCBM. 

CURSOR is u se r~friendly , techni ca lly great and fu ll of 
imaginative programs. And every issue of CURSOR is st ill 
available! We continue to upgrade previously published 
programs so that they'll work on the three varieties of 
Commodore ROM's (Old, New, and 4.0). New issues also 
work on the 60 co lumn CBM. 

For only $4.95 you can buy a sample issue and judge for 
yourself. Or send $16 for a four~issue subscription. Each 
CURSOR comes to you as a C~30 cassette w ith five pro~ 
grams and a graphic Front Cover, ready to LOAD and 
RUN on your PET. 

Who knows? After your PET meets CURSOR , things may 
never be the same! 

AUTHORIZED DISTRIBUTORS: 

Grul Brihin 
AUDIOGENIC, Ltd. 
P.O . Box 811 
Re.dins. BerkShire 
Hou..nd 
COf'YTRONICS 
Befgemeesler 
Van Suchlelenslraal 46 
7413 XP Oevenler 
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SYSTEMS FORMULATE CORP. 
Shin.Mak icho Bldg. l oa·17 
Y~esu. Chuo·ku. Tokyo 103 
Aoslr.l.1si. 
MICROCOMPUTER 
HOUSE, LTD. 
133 Regen' Sueet 
Ch ippend~fe. Sydney 
N.S.W. Aust rali. 2008 

THECODE 
WORKS 
Box 550 
Goleta, CA 93116 
805-683-1585 
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2540 GET#5,D$:IFD$THENJfJ+2:GOTO2530

2550 GET#5,D$:IFD$THENJ=J+3:GOTO2530

2560 AD=AD+J+3:GOSUB300:REM FIX ADDRESS

2570 PRINT"finC$(0)C$(7) "*t":RETURN

2580 :

2600 FG=0:CLOSE5:CL0SE15:PRINTC$(0)INT(TI/6)/10"SEC

2610 D=8:GOSUB6000:IFFY=0THENCLOSE4:END:REM *D0 ANOTHER FILE?*

2620 IFFY-1THEN2610

2630 D=9:GOSUB6000:IFFY=0THENRETURN:REM CHANGE PRINTER?

2640 IFFY-1THEN2630

2650 FP=0:RETURN

2660 :

6000 FY=2:PRINTC$(0)C$(D) n<«"}:REM *INPUT ROUTINE*

6010 INPUTD$:IFD$="-nTHEN6000

6020 A%=VAL(D$):C$=LEFT$(D$,1):IFC$=nN"THENFY=0

6030 IFC$="Y"THENFY=1

6040 RETURN

6060 :

7000 FE=0:REM *CHECK FOR DISK ERROR*

7010 INPUT#15,EN$,EM$,ET$,ES$:IFEN$=B00"THENRETURN

7020 PRINTC$(0)nxnC$(13)

7030 PRINTC$(0)EN$", "EM$", "ES$n,"ET$:FE=1:RETURN

7040 :

8000 DATA 0,l,2,3,4,5,6,7,8,9,A,B,CfDfE,F,n*iH'»»»»»»n

8500 DATA PRINTER DEVICE # 3,DATE (MO/DA/YR) -,DRIVE # 0,FILENAME -

8510 DATA SKIP BASIC PROGRAM N,SKIPPING BASIC .... DISASSEMBLING ....

8520 DATA DISASSEMBLE ANOTHER FILE N,DIFFERENT PRINTER N,DISK DISASSEMBLER

8530 DATA -BASIC DISASSEMBLER FOR PET DISK FILES-

8540 DATA OUTPUT RESEMBLES ASSEMBLER SOURCE CODE.,DISK ERROR

9000 DATA BRK,1,,ORA,2,3,,,,,,,,,,ORA,2,2,ASL,2,2,,,

9005 DATA PHP,1,,ORA,2,1,ASL A,1,,,,,,,,ORA,3,1,ASL,3,1,,,

9010 DATA BPL,2r7,ORA,2,4,/f,,f,,,,ORA,2,5,ASL,2,5,,,

9015 DATA CLCfl,,ORA,3,3r,,,,,,,,rORA,3,2,ASL,3,2,f,

9020 DATA JSR,3,1,AND,2,3,,,,,,,BIT,2,2,AND,2,2,ROL,2,2,,,

9025 DATA PLP,1,,AND,2,1,ROL A,l,,,,,BIT,3,1,AND,3,1,ROL,3,1,,,
9030 DATA BMI,2,7,AND,2,4,,,r,,,/f,AND,2,5,ROL,2,5,,,

9035 DATA SEC,1,,AND,3,3,,,,,,,,,,AND,3,2,ROL,3,2,,,

9040 DATA RTI,1,,EOR,2,3,,,,,,,,,,EOR,2,2,LSR,2,2,,,

9045 DATA PHA,1,,EOR,2,1,LSR A,l,,,,,JMP,3,1,EOR,3,1,LSR,3,1,,,

9050 DATA BVC,2,7,EOR,2,4,,,,,,,,,,EOR,2,5,LSR,2,5,,,

9055 DATA CLI,1,,EOR,3,3,,,,,,,,,,EOR,3r2,LSR,3,2,,r

9060 DATA RTS,1,,ADC,2,3,,,,,,,,,,ADC,2,2,ROR,2,2,,,

9065 DATA PLA,1,,ADC,2,1,ROR A,l,,,,,JMP,3,4,ADC,3,1,ROR,3,1,,,

9070 DATA BVS,2,7,ADC,2,4,,,,,,,,,,ADC,2,5,ROR,2,5,,,

9075 DATA SEI,1,,ADC,3,3,,,,,,,,,,ADC,3,2,ROR,3,2,,,
9080 DATA ,,,STA,2,3,,,,,,,STY,2,2,STA,2,2,STX,2,2,,,

9085 DATA DEY,1,,,,,TXA,1,,,,,STY,3,1,STA,3,1,STX,3,1,,,

9090 DATA BCC,2,7,STA,2,4,,,,,,,STY,2,5,STA,2,5,STX,2,6,,,

9095 DATA TYA,1,,STA,3,3,TXS,1,,,,,,,,STA,3,2,,4,,,,
9100 DATA LDY,2,1,LDA,2,3,LDX,2,1,,,,LDY,2,2,LDA,2,2,LDX,2,2,,,

9105 DATA TAY,1,,LDA,2,1,TAX,1,,,,,LDY,3,1,LDA,3,1,LDX,3,1,,,

9110 DATA BCS,2,7,LDA,2,4,,,,,,,LDY,2,5,LDA,2,5,LDX,2,6,,,

9115 DATA CLV,1,,LDA,3,3,TSX,1,,,,,LDY,3,2,LDA,3,2,LDX,3,3,,,

9120 DATA CPY,2,1,CMP,2,3,,,,,,,CPY,2,2,CMP,2,2,DEC,2,2,,,

9125 DATA INY,1,,CMP,2,1,DEX,1,,,,,CPY,3,1,CMP,3,1,DEC,3,1,,,

9130 DATA BNEr2,7,CMP,2,4,,,,,,,,,,CMP,2,5,DEC,2,5,,,

9135 DATA CLD,1,,CMP,3,3,,,,,,,,,,CMP,3,2,DEC,3,2,,,
9140 DATA CPX,2,1,SBC,2,3,,,,,,,CPX,2,2,SBC,2,2,INC,2,2,,,

9145 DATA INX,1,,SBC,2,1,NOP,1,,,,,CPX,3,1,SBC,3,1,INC,3,1,,,
9150 DATA BEQ,2,7,SBC,2,4,,r,,,,,,,SBC,2,5,INC,2,5,,,

150 

2540 GETt5,D$:IFD$T8ENJ=J+2:GOT02530 
2550 GETt5,D$:IFD$T8ENJ~J+3:GOT02530 

COMPUTII 

2560 AD=AD+J+3:GOSUB300:REM FIX ADDRESS 
2570 PRINT"fi"C$(0)C$(7) "yy":RETURN 
2580 
2600 FG=0:CLOSE5:CLOSE15:PRINTC$(0)INT(TI/6)/10"SEC 

February. 1982. Issue 21 

2619 D=8:GOSUB6999:IFFY=0T8ENCLOSE4:END:REM *DO ANOTHER FILE?* 
2629 IFFY-ITHEN2619 
2639 D=9:GOSUB6900:IFFY=0T8ENRETURN:REM CHANGE PRINTER? 
2640 IFFY-IT8EN2639 
2650 FP=0:RETURN 
2660 
6900 FY=2:PRINTC$(0)C$(D)"~~~";:REM *INPUT ROUTINE* 
6010 INPUTD$:IFD$="-"THEN6009 
6029 A%=VAL(D$):C$=LEFT$(D$,l) :IFC$="N"THENFY=0 
6939 IFC$="Y"THENFY=l 
6040 RETURN 
6069 
7090 FE=0:REM *CHECK FOR DISK ERROR* 
7010 INPUT#15,EN$,EM$,ET$,ES$:IFEN$="99"THENRETURN 
7020 PRINTC$(0)"~"C$(13) 
7030 PRINTC$(0)EN$", "EM$", "ES$","ET$:FE=l:RETURN 
7040 
8000 DATA 0,l,2,3,4,5,6,7,8,9,A,B,C,D,E,F,"yyy~~~~~~~~~" 
8500 DATA PRINTER DEVICE # 3,DATE (MO/DA/YR) -,DRIVE # 0,FILENAME 
8510 DATA SKIP BASIC PROGRAM N,SKIPPING BASIC •.•• ,DISASSEMBLING •••• 
8520 DATA DISASSEMBLE ANOTHER FILE N,DIFFERENT PRINTER N,DISK DISASSEMBLER 
8530 DATA -BASIC DISASSEMBLER FOR PET DISK FILES-
8540 DATA OUTPUT RESEMBLES ASSEMBLER SOURCE CODE.,DISK ERROR 
9000 DATA BRK,l"ORA,2,3"""""ORA,2,2,ASL,2,2", 
9905 DATA PHP,l"ORA,2,l,ASL A,l""""ORA,3,l,ASL,3,l", 
9019 DATA BPL,2,7,ORA,2,4"""""ORA,2,5,ASL,2,5", 
9015 DATA CLC,l"ORA,3,3"""""ORA,3,2,ASL,3,2", 
9920 DATA JSR,3,l,AND,2,3""",BIT,2.2,AND,2,2,ROL,2,2", 
9025 DATA PLP,l"AND,2,l,ROL A,l"",BIT,3,l,AND,3,l,ROL,3,l", 
9030 DATA BMI,2,7,AND,2,4"""""AND,2,5,ROL,2,5", 
9035 DATA SEC,l"AND,3,3"""""AND,3,2,ROL,3,2", 
9040 DATA RTI,l"EOR,2,3"""""EOR,2,2,LSR,2,2", 
9045 DATA PHA,l"EOR,2,l,LSR A,l"",JMP,3,l,EOR,3,l,LSR,3,l", 
9059 DATA BVC,2,7,EOR,2,4"""""EOR,2,5,LSR,2,5", 
9055 DATA CLI,l"EOR,3,3"""""EOR,3,2,LSR,3,2", 
9060 DATA RTS,l"ADC,2,3"""""ADC,2,2,ROR,2,2", 
9065 DATA PLA,l"ADC,2,l,ROR A,l"",JMP,3,4,ADC,3,l,ROR,3,l", 
9070 DATA BVS,2,7,ADC,2,4"""""ADC,2,5,ROR,2,5", 
9075 DATA SEI,l"ADC,3,3"""""ADC,3,2,ROR,3,2", 
9080 DATA ",STA,2,3""",STY,2,2,STA,2,2,STX,2,2", 
9085 DAT~ DEY,l"",TXA,l"",STY,3,l,STA,3,l,STX,3,l", 
9090 DATA BCC,2,7,STA,2,4""",STY,2,5,STA,2,5,STX,2,6", 
9095 DATA TYA,l"STA,3,3,TXS,l""""STA,3,2"4",, 
9100 DATA LDY,2,l,LDA,2,3,LDX,2,l""LDY,2,2,LDA,2,2,LDX,2,2", 
9105 DATA TAY,l"LDA,2,l,TAX,l"",LDY,3,l,LDA,3,l,LDX,3,l", 
9110 DATA BCS,2,7,LDA,2,4""",LDY,2,5,LDA,2,5,LDX,2,6", 
9115 DATA CLV,l"LDA,3,3,TSX,l"",LDY,3,2,LDA,3,2,LDX,3,3", 
9120 DATA CPY,2,l,CMP,2,3""",CPY,2,2,CMP,2,2,DEC,2,2", 
9125 DATA INY,l"CMP,2,l,DEX,l"",CPY,3,l,CMP,3,l,DEC,3,l", 
9130 DATA BNE,2,7,CMP,2,4"""""CMP,2,5,DEC,2,5", 
9135 DATA CLD,l"CMP,3,3"""""CMP,3,2,DEC,3,2", 
9140 DATA CPX,2,l,SBC,2,3""",CPX,2,2,SBC,2,2,INC,2,2", 
9145 DATA INX,l"SBC,2,l,NOP,l"",CPX,3,l,SBC,3,l,INC,3,l", 
9150 DATA BEQ,2,7,SBC,2,4"""""SBC,2,5,INC,2,5", 



The SM-KIT is a collection of machine language firmware programming and test aids for

BASIC programmers. SM-KIT is a 4K ROM (twice the normal capacity) which you

simply insert in a single ROM socket on any BASIC 4 CBM/PET-either 80 column or 40

column. Includes both programming aids and disk handling commands.

ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and

statement for any BASIC program error.

LINE NUMBERING, the SM-KIT automatically numbers BASIC statements until you

turn the function off.

SCREEN OUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on
the CRT wrtile you hold the RETURN key (display pauses when the key is released).
Continuous output is selected with shift-lock.

OUTPUT CONTROL to DISK or PRINTER, in addition to displaying on the CRT, you can

direct output to either disk or printer.

HAROCOPY. allows screen displays to be either printed or stored on disk.

FIND: searches all or any part of a program lor text or command strings or variable

names. Either exact search or wild card search supported.

RENUMBER, the SM-KIT can renumber all or any part of a program. The selective

renumbering allows you to move blocks of code within your program.

VARIABLE DUMP displays the contents of floating point, integer, and string variables

(both simple and array). Can display all variables or any selected variables.

TRACE. SM-KIT can trace program execution either continuously or step by slep

starting with any line number. Selected program variables can be displayed while

tracing.

DISK COMMANDS, as in DOS Support (Universal Wedge), the "shorthand" versions of

disk commands may be used for displaying disk directory, initializing, copying,

scratching files, load and run, etc.

LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starting with any

absolute memory location, and load without changing variable pointers.

MERGE, allows merging all or any part of a program on disk with a program in memory.

SAVE and VERIFY. SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

SM-KIT
for Commodore Computers

A Programming Productivity Tool

ONLY

$40

A 4K ROM with both

programming and disk

handling aids.

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH, Scfierbaumstrasse 29. 8000 Munchen 83, Germany

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG.

Ada S1 25 per order lor stopping We pay Balance of UPS suriacectiarges

on all prepaid aOeis, Prices listed are on casti fltscoiini basss Regular

puces shgfiMy tugftei

QUALITYACCOUNTING SOFTWARE
for the CBM COMPUTER

THE GENERAL LEDGER SYSTEM $150.00

All entries are made via formatted, fill in the blanks,

screens. There is a separate check stub format disburse

ments entry screen and eight digit account numbers to

allow sub coding as required. Up to fifty user designated

journals are available. All data is verified on input with

balance enforced. All journals are available for print at

any point in the accounting cycle. Any printout may be

printed by department. The general ledger prints:

balance forward, full detail of each transaction, total

credits, total debits, and end balance for each account.

Available reports includejournals, disbursements

register, current trial balance, audit trial balance, budget

trial balance, income statement, balance sheet, cash

flow analysis, and comparison of budget vs. actual

amounts for year to date, or the current period.

FUND ACCOUNTING SYSTEM S200.00

The perfect accounting system for the municipal utility

district, and the small city or school district. The system

includes all features of the general ledger system with

the added ability of printing all reports, and the general

ledger, by fund as well as by department.

CLIENTACCOUNTING SYSTEM $200.00

The accounting tool kit for the public accountant. This

system includes all features of the general ledger system

with the addition of a payroll check stub formatted

screen for payroll check input. Also included are: a

payroll disbursement register, a 1099 register, 941

reports, and W-2's.

INTERLOCKING MODULES

The following modules are available for any of the

general ledger based systems:

Accounts Payable S 75.00

Accounts Receivable S 75.00

Payroll S 75.00

Job Cost Payroll S\00.00

Utility Billing System S i 00.00

Accounting software may be reviewed at your dealer, or

via mail. Full catalog, demo disc, sample operations man

ual, Iplease specify which system), and a $20. credit cou

pon — only S20.00

DEALERS! Please Write for Dealers Pack

Expanded Software dialog Free on Request

BASIC SOFTWARE SERVICE
P.O. BOX 181, LA PORTE, TX, 77571

Phone Area Code 713/ 470-1857

The SM-KIT is a collection of machine language firmware programming and test aids for 
BASIC programmers. SM-KIT is a 4K ROM (twice Ihe "",mal capacity) wh~h yoo 
simply insert in a single ROM socket on any BASIC 4 CBM/PET-either BO column or 40 
column. Includes both programming aids and disk handling commands. 

SM-KIT 
ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and 
statement for any BASIC program error. 

for Commodore Computers 

LINE NUMBERING: the SM-KtT automatically numbers BASIC statements until you 
turn the funct ion off. 
SCREEN OUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on 
the CRT while you hold the RETURN key (display pauses when the key is released). 
Continuous output is selected with shift-lock. 

A Programming Productivity Tool 

OUTPUT CONTROL to DlSKor PRINTER: in addit~n to displaying on the CRT, you can 
direct output to either disk or printer. 
HARDCOPY: allows screen displays to be either printed or stored on disk. 
FINO: searches all or any part of a program for text or command strings or variable 
names. Either exact search or wild card search supported. 
RENUMBER: the SM-KIT can renumber all ex any part of a program. The selective 
renumbering allows yoo to roove blocks 01 cOOe within your program. 

ONLY 
$40 

VARIABLE DUMP: displays the cootents 01 floating p:lint, integer, and string variables 
(both simple and array). Can display all variables or any selected variables. 
TRACE: SM-KIT can trace program execution either continuously or step by slep 
starting with any line number. Selected program variables can be displayed while 
tracing. 
DISK COMMANDS: as in DOS Support (Universal Wedge), the "shorthand" versions 01 
disk commands may be used lor displaying disk directory. initializing, copying. 
scratching 'iles, load and run. etc. 
LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can 
append to a program in memory, overwrite any parI of a program, load starting with any 
absolute memory location, and load without changing variable p:linters. 
MERGE: allows merging all or any part of a program on disk with a program in memory. 
SAVE and VERI FY: SM-KIT provides one slep program save and verification. It also 
allows yoo to save any part of a program. or any address range. 

A 4K ROM with both 
programming and disk 
handling aids. 

Developed by (and available in Europe ~orn) SM Softwareverbund·Microcomputer GmbH, Scherbaumsl"sse 29, 8000 Munchen 83. Germany 
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QUALITY ACCOUNTING SOFTWARE 
for the CBM COMPUTER 

THE GENERAL LEDGER SYSTEM S150.00 
All entries are made via formatted. fill in the blanks. 
screens. There is a sefJarate check stub format disburse­
ments entry screen and eight digit account numbers to 
al low sub coding as required. Up to fifty user designated 
journals are available. Al l data is verified on input w ith 
balance enforced. All journals are available for print at 
any point in the accounting cycle. Any printout may be 
printed by department. The general ledger prints: 
balance forward. full detail of each transaction. total 
credits. total debits. and end balance for each account. 
Available reports include:journals. disbursements 
register. current tria l balance. audit trial balance. budget 
trial ba lance, income statement, balance sheet. cash 
flow analysis. and comparison of budget vs. actual 
amounts for year to date, or the current period. 

FUND ACCOUNTING SYSTEM S200.00 
The perfect accounting system for the municipal utility 
district. and the small city or school district. The system 
includes all features of the general ledger system w ith 
the added ability of printing all reports. and the general 

ledger. by fund as well as by department. 

CLIENT ACCOUNTING SYSTEM S200.00 
The accounting tool kit for the public accountant. This 
system includes all features of the general ledger system 
with the addition o f a payrol l check stub formatted 
screen for payrOll check input. Also included are: a 
payrOll disbursement register. a 1099 register. 941 
reports. and W-2·s. 

INTERLOCKING MODULES 
The fOllowing modules are available for any o f the 
general ledger based systems: 

Accounts Payable 5 75.00 
Accounts Receivable 5 75.00 
Payroll 5 75.00 
Job Cost Payroll 5100.00 
Utility Bi lling System 5 I 00.00 

Accounting software may be reviewed at your dealer. or 
via mail. Full ca talog. demo disc. sample operations man­
ual. (please specify which system). and a 520. credit cou­
pon - only 520.00 

DEALERSI Please Write for Dealers Pack 

Expanded Software Catalog Free on Reques( 

BASIC SOFTWARE' SERVICE 
po. BOX 18 1. lA PORTE. TX .. 77571 

Phone Area Code 713/470-1857 
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9155 DATA SED,. 1 . .SBC

10000 *********************

10010 * *

10020 * DISK DISASSEMBLER '•

10030 *

10040 * G.H.WATSON

10050 *

*

3/81 *
*

10060 *********************

IIVJVJYI ——— \/ji

11010 J,D

11020 A%

11030 D$,C$

11040 FG

11050 Bl

11060 AD,AD$

11070 M$

11080 B1?,B2$

11090 DR$,FL$

11100 DA$

11110 D$()

11120 H$()

11130 M$()

11140 B%()

11150 A%{)

11160 C$()

11170 EN,EN$

11180 EM$

11190 ET$,ES$

11200 FE

11210 FPfFD

11220 FY

11230 DV

11240 B

READY.

Program 2.

5000 69 00 6D

5008 00 71 00

5010 79 00 00

5018 25 00 21

5020 3D 00 00

5028 00 06 00

5030 00 90 00

5038 00 00 24

5040 10 FF 00

5048 D8 58 B8

5050 C5 00 Cl

5058 DD 00 00

5060 EC 00 00

5068 00 00 C4

5070 00 D6 00

5078 49 00 4D

5080 00 51 00

5088 59 00 00

5090 F6 00 FE

5098 00 00 6C

50A0 A9 00 AD

50A8 00 Bl 00

I'D TfiRT V\i\xi\DLiEi

DUMMY

DUMMY

DUMMY

Tanr v

COMPUTEI

INDEX/VARIABLE

INTEGER

STRINGS

END-OF-FILE FLAG

OPCODE (DEC)

ADDRESS (DEC,

INSTRUCTION

1ST &

DRIVE

DATE

HEX)

2ND BYTES OF CODE

#,FILENAME

HEX NUMERALS

HEX FOR BYTES

6502 MNEMONICS

# BYTES IN INSTRUCTION

ADDRESSING MODE

PRINT

ERROR

ERROR

ERROR

STRINGS

#

MESSAGE

TRACK/SECTOR

DISK ERROR FLAG

PRINTER/DATE FLAG

FLAG FOR YES/NO
PRINTER DEVICE #

CONSTANT = 256

00 00

75 00

29 00

00 31

39 00

0A 16

B0 01

00 30

50 00

C9 00

00 Dl

D9 00

E4 00

00 CE

DE 00

00 00

55 00

EE 00

00 00

00 00

00 00

B5 00

65 00

7D 00

2D 00

00 35

00 0E

00 IE

F0 7F

80 D0

70 00

CD 00

00 D5

00 E0

C0 00

00 00

00 CA

45 00

5D 00

00 E6

E8 C8

20 00

A5 00

BD 00

61

00

00

00

00

00

2C

FE

18

00

00

00

CC

C6

88

41

00

00

4C

00

Al

00

3,2,INC.3

50B0

50B8

50C0

50C8

50D0

50D8

50E0

50E8

50F0

50F8

5100

5108

5110

5118

5120

5128

5130

5138

5140

B9

A6

00

BC

4A

00

11

00

00

00

00

ED

00

00

00

00

86

00

98

,2,

00

00

AC

00

56

0D

00

00

26

6E

7E

00

F5

38

81

00

00

94

AA

f f

00

BE

00

00

00

00

15

48

00

00

00

00

00

F8

00

99

96

00

AA

S "DIS TEST",

A2

00

00

4E

5E

00

00

08

2A

00

00

E5

FD

78

91

00

00

AA

AA

08,

00

00

A4

00

00

05

ID

68

36

66

40

00

00

8D

00

00

8C

A8

AA

5000

AE

B6

00

00

00

00

00

28

00

00

60

El

00

00

95

8E

00

BA

AA

00

00

B4

46

EA

01

00

2E

3E

6A

E9

00

F9

00

00

00

00

8A

AA

,5141
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00

A0

00

00

09

00

19

00

00

76

00

Fl

00

85

9D

00

84

9A

AA

©
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9155 DATA SED,1"SBC,3,3"""""SBC,3,2,INC,3,2", 
HHl~0 ********************* 
lfil01 0 * * 
lfil02~ * DISK DISASSEMBLER * 
lfil030 * * 
10040 * G.H.WATSON 3/ 81 * 
lfil~50 * * 
lfil~60 ********************* 
11~00 ----- VARIABLE TABLE ------
11010 J,D DUMMY INDEX/VARIABLE 
11020 A% DUMMY INTEGER 
11030 D$,C$ DUMMY STRINGS 
11040 FG END-OF-FILE FLAG 
11050 Bl OPCODE (DEC) 
11060 AD,AD$ ADDRESS (DEC,HEX) 
11070 M$ INSTRUCTION 
11080 Bl$,B2$ 1ST & 2ND BYTES OF CODE 
11090 DR$,FL$ DRIVE i,FILENAME 
l1lfil0 DA$ DATE 
11110 D$ () HEX NUMERALS 
11120 H$ () HEX FOR BYTES 
11130 M$ () 6502 MNEMONICS 
11140 B% () # BYTES IN INSTRUCTION 
11150 A% () ADDRESSING MODE 
11160 C$ () PRINT STRINGS 
11171! EN,EN$ ERROR # 
11180 EM$ ERROR MESSAGE 
11190 ET$,ES$ ERROR TRACK/SECTOR 
1121!1! FE DISK ERROR FLAG 
11211! FP,FD PRINTER/DATE FLAG 
11220 FY FLAG FOR YES/NO 
11230 DV PRINTER DEVICE # 
11240 B CONSTANT = 256 

READY. 

Program 2. 

51!1!1! 69 fill! 6D I!fil filfil 65 fill! 61 5filBfil B9 filfil filfil A2 filfil AE filfil filfil 
5filfil8 filfil 71 filfil 75 filfil 7D filfil filfil 5filB8 A6 filfil BE filfil filfil B6 filfil Afil 
51llfil 79 filfil filfil 29 filfil 2D filfil filfil 5filCfil filll AC filfil filfil A4 Ilfil B4 filll 
51118 25 filfil 21 filll 31 filfil 35 filfil 51lC8 BC filfil filfil 4E filll Ilfil 46 filfil 
5fil2fil 3D filfil filfil 39 filfil filfil filE filfil 5filDfil 4A 56 filfil 5E filfil filfil EA fil9 
51128 filfil fil6 filfil IlA 16 1111 IE 1111 51lD8 Ilfil IlD Ilfil filfil filS filll III filll 
511311 1111 9fil filfil Bfil III Ffil 7F 2C 5filEfil 11 filll 15 filll 10 filfil filfil 19 
5fil38 fil0 filfil 24 filfil 3fil 8fil Dfil FE 5filE8 filfil filfil 48 fil8 68 28 2E filfil 
5fil4fil lfil FF filfil 5fil filfil 7fil filfil 18 5filFfil filfil 26 filfil 2A 36 filfil 3E filfil 
5fil48 D8 58 B8 C9 filfil CD filfil filll 5filF8 filfil 6E filfil filfil 66 filfil 6A 76 
5fil5fil C5 filfil Cl filfil Dl filfil D5 filfil 51filfil filfil 7E Ilfil filfil 4fil 6fil E9 filfil 
5fil58 DD filfil filfil 09 filfil filfil Efil filfil 51fil8 ED Ilfil filfil E5 filfil El filfil Fl 
5fil6fil EC filfil filfil E4 filfil Cfil filfil CC 511fil filfil F5 filll FD filfil 1111 F9 filfil 
5fil68 filfil filfil C4 filll CE filfil Ilfil C6 5118 filfil 38 F8 78 80 Ilfil filfil 85 
5fil7fil filfil D6 filll DE filfil filfil CA 88 512fil fill! 81 filfil 91 filfil 95 filfil 9D 
5fil78 49 filfil 4D filfil filfil 45 filfil 41 5128 filfil filfil 99 filfil filfil 8E filll Ilfil 
5fil8fil filfil 51 filfil 55 filfil 5D filfil Ilfil 513fil 86 filfil 96 filfil 8C filfil filfil 84 
51188 59 filfil filll EE filfil Ilfil E6 filfil 5138 filfil 94 filfil AA A8 BA 8A 9A 
5fil9fil F6 filfil FE filfil filfil E8 C8 4C 514fil 98 AA AA AA AA AA AA AA 
5fil98 filfil filfil 6C filfil filfil 2fil filfil filfil 
5filAfil A9 filfil AD filfil filfil AS filfil Al 
5filA8 filfil Bl filfil B5 filfil BD filfil filfil S "DIS TEST",fil8,5filfilfil,5141 



Standard Features:

• Full power to PET/CBM for a minimum of

15 minutes

• Installs within PET/CBM cabinet

• No wiring changes necessary

• Batteries recharged from PET/CBM inte

gral power supply

Specifications:

Physical Size: 5.5" x 3.6" x 2.4"

Weight: 4.5 lbs.

Time to reach full charge: 16 hours

Duration of outputs: Minimum of 15 min.

Voltages: +16, +9, -12, -9

Battery Life Expectancy: 3 to 5 years

Battery On-Off Switch

For Use With:

• Commodore PET/CBM 2001 and 4000 ser

ies computer

• Commodore PET/CBM 8000 series com

puter {screen size will not be normal on

battery back-up)

• Commodore C2N Cassette Drive

BATTERY
BACKUP
SYSTEM-
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of

power shortages or line surges. BackPack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

cabinet and can be installed easily by even the

novice user. BackPack is recharged during nor

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

Also available, Back Pack unit for Commodore

CBM 4040 and 8052 Dual Drive Floppy Disk.

Dealer and distributor inquiries invited.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

P.O. Box G, Old N.C. 42

Apex, North Carolina 27502

Phone: [919)362-4200 or (919)362-5671

Electronic Manufacturing

Technical Design and Development

Compute^ System Technology

ELECTRONIC TECHNOLOGY CORPORATION

Standard Features: 
• Fu ll power to PET ICBM for a mi nimum of 

15 minutes 
• Insta ll s withi n PET ICBM cab inet 
• No wiri ng cha nges necessary 
• Batteries recharged from PET I CBM inte­

gra l power supply 

Specificat ions: 
• Physical Size: 5 .5" x 3.6" x 2.4" 
• We ight: 4.5 Ibs. 
• Time to reach full charge: 16 hours 
• Duration of outputs: Mi nimum of 15 mi n. 
• Voltages: + 16, +9, - 12, - 9 
• Battery life Expectancy: 3 to 5 yea rs 
• Batte ry On-Off Switch 

For Use With : 
• Commodore PET I CBM 2001 and 4000 ser­

ies compute r 
• Commodore PET ICBM 8000 series com­

puter (screen size will not be norma l on 
battery back-up) 

• Commodore C2N Cassette Dr ive 

BATTERY 
BACKUP 
SYSTEWL 
FOR COMMODORE PETICBM COMPUTERS 

Never agai n lose va luable data because of 
power shortages or li ne surges . BackPack sup­
plies a minimum of 15 minutes reserve power to 
32K of memory, the video screen and tape 
d rive . BackPack fits inside the PET ICBM 
cabinet and can be insta ll ed easi ly by even the 
novice user . BackPack is recharged during nor­
mal operation and has an integral on-off switch . 

BackPack comes fu ll y assemb led and tested . 
Inst ructions included . 
Also avai lable, Back Pack unit fo r Comm odore 
CBM 4040 and 8052 Dual Drive Floppy Disk. 

Dealer and d istributor inqu iries inv ited. 

BackPack is a trademark of ETC Corporation 
CBM/ PET are trademarks of Commodore Bus iness Machines 

Designed and manufactured by: 

ElECTRONIC TECHNOLOGY CORPORA nON 
P.O. Box G, Old N.C. 42 
Apex, North Carolina 27502 
Phone: (919)362-4200 or (919)362-5671 

Electronic Manufactu ring 
Tech nica l Design and Development 

Compute ' System Tec hnology 
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Line Input For

The PET

Robert Lando

Toronto, Canada

Unfortunately, as many users will agree, the

INPUT command on the Commodore Pet contains

several undesirable features. First of all, if the

RETURN key is pressed before any data is entered,

the program will abruptly end and the user will be

left with a READY, message. Although there are

several "tricks" that the programmer can use to

prevent this from happening, they do not alleviate

another major problem.

No matter how an INPUT is programmed,

when it is encountered the computer waits for a

key to be typed, echoes it back to the screen, and

waits for another until the RETURN key is pressed.

The problem is that if the user enters a cursor

movement key, its function will be echoed back to

the screen. The user could, for example, clear the

screen, and have no way of recovering the lost

information.

Some computers offer a command that will

accept one line of input from the user. The only

acceptable keys are un-shifted letters from A-Z,

digits from 0-9, the space bar, the delete key, and

the return key. All other keys are ignored. Pressing

RETURN, DELete, or SPACE before something

else is typed will have no effect, and trailing spaces

are ignored. This command, usually called INLINE

(INput LINE), or LINPUT (Line INPUT), can be

used in place of INPUT.

Below is a program written in machine lan

guage, that when called with a SYS command to its

starting location, will do a LINPUT on the Com

modore Pet with "upgrade" ROMs. Whatever the

user types will be returned in the basic variable

IN$. The program is completely relocatable, and

occupies 305 bytes. The program is presented in

assembler, and as a Basic loader. You may locate

the program anywhere in memory, or have the

loader program POKE it into the end of memory,

and adjust the necessary pointers to protect it from

being erased by string storage.

Program

027R-

027D-

027F-

0281-

0283-

0285-

0287-

028ft-

B28C-

028F-

0231-

1.

20

R3

85

R9

85

R9

20

R9

20

f\S

85

80 TJ2
02

E4

00

B3

8D

D2 FF

3E

B2 FF

00

El

0010

0020

0030

0040
0050

0060

0070

0080

0090

0108

0110

0120

0130
0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

LEN

BUL

n ir

MRX

BHS

GCQLL

CHRREC

TESTBIR

VRR

SERRCH

ENBV

ENDS

3LEN

3NRME

RDBSTR

.03

■ Bfl

.HE

.BE

.BE

-BE

.BE

.BE

-BE

.BE

.BE

.BE

■ BE

.BE

.BE

-DE
.BE

JSR

LBfi

STfl

LBR

STfl

LBfi

JSR

LBfi

JSR

LBfi

STfi

*027R

*B1

*B3

167

3r

*30

*D400

$B5

53888

*2R

*B7

$2C

$B9

*BB

$42

$B001

TESTBIR

#$2

*BUL+1

#00

*BUL

#141

*FFB2

#62

*FFB2

#0

*LEN

.: LENGTH OF STRING

;POINTER TO BUFFER

;CURSOR STRTUS

:MflX # OF CHflR

;BOTTOM OF STRINGS PTR
;GRRBflGE COLLECT

;lrst kev receives

;test birect mode

;3TflRT OF VflRIflBLES PTR

;3TfiRT OF SEfiRCH PTR

:ENB OF VflRIflBLES PTR

;ENB OF SEflRCH PTR

;FINflL STRING LENGTH

:VflRIflBLE NflME

.;RBB R VfiRIflBLE

;exit if birect mode

;BUFFER POINTER = $0200

;B0 CRLF

;PRINT PROMPT

JSET LENGTH TO ZERO
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Line Input For 
The PET 
Robert Lando 
Toronto' Canada 

Unfortunately, as many users will agree, the 
INPUT command on the Commodore Pet contains 
several undesirable features. First of all, if the 
RETURN key is pressed before any data is entered, 
the program will abruptly end and the user will be 
left with a READY. message. Although there are 
several "tricks" that the programmer can use to 
prevent this from happening, they do not alleviate 
another major problem. 

No matter how an INPUT is programmed, 
when it is encountered the computer waits for a 
key to be typed, echoes it back to the screen, and 
waits for another until the RETURN key is pressed. 
The problem is that if the user enters a cursor 

Program l. 

0011~1 • OS 
0020 .BA 
1)0;::0 LEt~ .DE 
0040 BUL • DE 
0(150 CUF: • DE 
0(16(1 ~1A~< • IIE 
(107(1 BOS .DE 
0080 OCOLL .DE 
00913 CHPPEC .DE 
0W~1 TESTDIP • DE 
0110 ',.,IAR · DE 
0120 SEAPCH .DE 
~H30 Et~D"" • DE 
13140 ENDS .DE 
0150 SLEt~ .DE 
016[1 St~AME · DE 
017(1 ADDSTF.: · DE 

027A- 20 8(1 D2 0180 JSR 
(127D- A9 (12 0190 LDA 
027F- :::5 B4 0200 STA 
0281- A9 00 0210 LDA 
02E:3- 85 B'-' .:; 0220 STA 
0285- A9 8D 023£1 LDA 
£1287- 20 D2 FF (1240 JSR 
028A- A9 3E (125£1 LDA 
0'28C- 20 D~' <'- FF 026(1 .JSR 
t128F- A9 0(1 £1270 LDA 
£1291- 85 B1 (1280 STA 

movement key, its function will be echoed back to 
the screen. The user could , for example, clear the 
screen, and have no way of recovering the lost 
information. 

Some computers offer a command that will 
accept one line of input from the user. The only 
acceptable keys are un-shifted letters from A-Z, 
digits from 0-9, the space bar, the delete key, and 
the return key. All other keys are ignored. Pressing 
RETURN , DELete, or SPACE before something 
else is typed will have no effect, and trailing spaces 
are ignored. This command, usually called INLINE 
(I Nput LINE), or LINPUT (Line INPUT), can be 
used in place of INPUT. 

Below is a program written in machine lan­
guage, that when called with a SYS command to its 
starting location, will do a LI N PUT on the Com­
modore Pet with "upgrade" ROMs. Whatever the 
user types will be returned in the basic variable 
IN$. The program is completely relocatable, and 
occupies 305 bytes . T he program is presented in 
assembler, and as a Basic loader. You may locate 
the program anyw here in memory, o r have the 
loader program POKE it into the end of memory, 
and adjust the necessa ry pointers to protect it from 
being erased by string storage. 

$027A 
$B1 
$B3 
167 
37 
$30 
$D40e 
$B5 
53888 
$2A 
$B7 
$2C 
$B9 
$BB 
$42 
$D001 
TESTDIR 
#$2 
*BUL+1 
#00 
*BUL 
#141 
$FFD2 
#62 
$FFII2 
#0 
*LEt~ 

.; LEt~GTH OF Sri<: I NO 
; PO ItHER TO BUFFER 
.; CURSOF: STATUS 
.; MAX # OF CHAR 
.; BOTTm1 OF STR I NGS PTR 
.; GARBAGE COLLECT 
.; LAST KE'r' RECE I VED 
;TEST DIRECT MODE 
.; START OF VARIABLES PTR 
.; START OF SEARCH PTR 
.; END OF liAR I ABLES PTR 
;END OF SEARCH PTR 
; FINAL STRING LENGTH 
.; liAR I ABLE NAME 
; ADD A VARIABLE 
; EXIT IF DIRECT t10DE 
.; BUFFER POINTER = $328£1 

.;DO CRLF 

; PRINT PRot1PT 

;SET LENGTH TO ZERO 



80 COLUMN GRAPHICS
■

mm

■ ■-.'*"-'

n-■- ■

■-;_:..

The image on the screen was created

by the program below.

10 V2SMEM: CLEAR
20 P=160: Q=XOO

30 XP-144; XR=1.5*3.141592?

40 YP»56: YR=1; ZP-64

50 XF=Xfi/XP: YF-YP/YR; 2F=XR/ZP

60 FOR ZX=-Q TO Q-l

70 IP ZK-ZP OR ZI>ZP GOTO 150

80 ZT*ZI*XP/ZP: ZZ»ZI

90 XL=INT{.5-fSQR{XP*XP-ZT*ZT)):

100 FOR XI=-XL TO XL

110 XT=SQR{XI*XI+ZT*ZT)*XF: XX=XI

120 YY={SIN(XT)+.4*SIN(3*XT))*YF

130 GOSUB 170

140 TJEXT XI

150 NEXT ZI

160 STOP

170 X1=XX+ZZ+P .

180 Yl-YY-ZZ+Q

190 GMODE 1: MOVE XI,VI: WRPIX

ZOO IP'YI-O GOTO"220
210 GMODE 2: LINE X1,Y1-1,X1,O

220 RETURN

The Integrated

Visible Memory for

the PET has now been

redesigned for the new

12" screen 80 column

and forthcoming 40

column PET computers

from Commodore. Like

earlier MTU units, the

new K-1008-43 package

mounts inside the PET

case for total protection.

To make the power and

flexibility of the 320 by 200

bit mapped pixel graphics display easily accessible, we have

designed the Keyword Graphic Program. This adds 45

graphics commands to Commodore BASIC. If you have been

waiting for easy to use, high resolution graphics for your

PET, isn't it time you called MTU?

K-1008-43M Manual only $10 (credited toward purchase)

k-1008-43 Complete ready to install package $495

Mastercharge and Visa accepted

Write or call today for our full line catalog describing all

MTU 6502 products, including our high speed 8" Floppy

Disk Controller for up to 4 megabytes of PET storage.

Micro Technology Unlimited

' 2806 HillsborouQti Street

PO. Box 12I06

Raleigh. NC 27605. U.S.A

19191833-1458

S3S

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS

10 VISME/1: CLEAR 
20 P=160: Q=190 
30 XP=144: XR=1 . S*3.141S927 
40 'YP=56: YR =l: ZP=64 
50 XF=XR/XP: YF=YP/YR : ZF=XR/ZP 
60 FOR ZI=-Q TO Q-1 
70 IF. ZI<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP : ZZ=ZI . 
90 XL=INT(.5+SQR(XP*XP~ZT·ZT» 

100 FOR XI=- XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF : XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT»*YF 
130 GOSUS 170 
140 NEXT XI 
150 NEXT Zl 
160 STOP 
170 xl=XX+ZZ+P 
180 Y1=YY-ZZ+Q 
190 GMODE 1: MOVE Xl,Yl: WRPIX 
200 IF Y1=0 GOTO · 220 
210 GMODE 2 : LINE Xl , Yl - l,Xl , O 
220 RETURN 
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0293-

8235-

0298-

829R-

829C-

023E-

02R0-

02R2-

82R4-

02R6-

02R8-

02RR-

02RH-

02RF-

02E2-

32B4-

82B7-

02B9-

82BB-

82BD-

82EF-

02C1-

02C3-

02C5-
02C6-

02CR-

02CC-

02CE-

02D0-

82D1-

02D3-

82D5-

82D7-

02D9-

02BB-

02nii-

02E0-

02E2-

02E4-

02E6-

82E8-

02EH-

02EC-

02EE-

02F8-

02F2-

02F4-

82F6-

82F8-

02FR-

02FC-

02FE-

8S00-

@302-
0384-

85

20

F@

85

C9
D0

R4

F0

09
i-.C

I-.'--1

fl9

20

20

R9

20

D0
fl5

C3

D0

fl5

09

D0
18

R5

09

F0

B8

D6

18

C9
EG

fl4

fl5

91

ES

28

D0

fl5

F0
fl5

C9

F@
R5

€3

96

C9

90

C9

D0

R5

F0

06

fl9

D0

20

R?

E4

FB

E5

0H

19

Bl

15

01

fi?

92

D2

20

D2
sn

D2

4B

Bl
'~lCi

06

E5

14

D©

E5

41

84

02

12

5E
0D

El

E5

B3

Bl

D2
B3

Bl

86

B5

28

E9

E5

30

84

3R

DF

14

3B

Bl

97
Bl

14

H9

00

FF

FF

FF

FF

FF

D4

0290

0388

0318

8328

8338

8348

8358

8368

8370

8388

8398

8488

8418

0428

8438

8448

8458

8468

8478

8488

8498

0588

0518

0520

8530

8548

0558

8568

6578

8588

8538

8608

8618

0628

8638

8640

8658

8668

8678

8688

8638

8788

8718
8720

8738

8748

8750

8760

0778

8788

8798

8380

8818

8828

8838
8848

GET

SKI PI

SKIP2

OKI

0K2

DEL

SKIP3

SKIP4

SKIPS

RDDVRR

COMPUTE!

STR

JSR

EEO

STfl

CMP

ENE

LBV

BEQ

LDR

STfl

LDR

JSR

LDR

JSR

LDR

JSR

ENE

LDR

CMP

BNE

LDR

CMP

BNE

CLC
LDR

CMP

BEQ

ECS

BNE

CLC

CMP
ECS

LDV

LDfl

STfl

ING

JSR

ENE

LDR

BEQ
LDR

CMP

BEQ
LDR

CMP

ECC

CMP
ECC

CMP

ENE

LDR

BEQ
DEC

LDfl

BNE
JSR

*CUR

$FFE4

GET
#CHRREC

#13

SKIP!
*LEN

SKI PI

#$81

*CUR

#146

$FFD2

#32

*FFD2

#141

*FFD2

RDUVRR

*LEN

#MRK

SKIP2

#CHRREC

#28

GET

*CHRREC

#65

OKI

OKI

5KIP3

#91

SKIP3

*LEN

#CHRREC
(EUL),V

#LEN

*FFD2
GET

*LEN

SKIP4

*CHRREC

#32

0K2
#CHRREC

#48

SKIPS

#58

0K2

#28

GET

#LEN

GET

#LEN

#28

DEL
GCOLL

February 1982. Issue 21

;turn on cursor

;WflIT FOR fl KEV
JSRVE KEV PRESSED

:RETURN KEV?

.;BRfiNCH IF NOT

;IS LENGTH ZERO?

;errnch if ves

;turn off cursor

.;PRINT RVS/OFF

:PRINT SPRCE

;D0 CRLF

:BRRNCH RLWflVS
;CHECK STRING LENGTH

;MRXIMUM LENGTH?

; NO

.:VES, CHECK CHRR

.; DELETE?

;N0, NOT DELETE

;IS CHRR 65 OR MORE

.; VES

;IT WflS LESS THflN 65

;IS IT LESS THflN 91?

; NO

;STORE CHRR IN BUFFER

.: INCREMENT LENGTH

.: PRINT CHfiRflCTER

;BRflNCH flLWflVS
.; CHECK THE LENGTH

;BRRNCH IF LENGTH 8

;IS IT fl SPftCE?

;VES.. THE SPRCE IS OK

;IS IT fl DIGIT?

.:VES, IT'S fl DIGIT

;IS IT R DELETE?

;ERflNCH IF IT ISN'T

;CHECK THE LENGTH

.iBRRNCH IF IT'S ZERO

;DECREMENT LENGTH

;LOflD R WITH DELETE

;BRflNCH flLWflVS
;GflRBflGE COLLECT
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0293- 85 A7 £12913 STA *CU~: ; TURt~ Ot-j CURSOR 
~1295- 20 E4 FF (13iC1D GET JSR $FFE4 
£1298- FD FB 13310 BEQ GET .; I~AIT FOR A KE'r' 
029A- 85 B5 (132(1 STA *CHRREC .; ::;AVE KE'T' PRESSED 
029C- C9 0D £133£1 Ct'lP #13 .; RETUR~j KEY? 
D29E- D13 19 0340 BNE SKIP1 ; BRANCH IF NOT 
iC12A0- A4 B1 0350 LD'T' *LEt·j ;18 LEt~GTH ZERO? 
02A2- F13 15 133613 BEQ SKIP1 ; BRAt~CH IF 'r'ES 
132A4- A9 (11 £13713 LDA #$131 
02A6- ,-." 

0 .. - A7 03C:~1 STA *CUR .; TURN OFF CURSOR 
02A8- A9 92 £1390 LDA #146 
02AA- 2£1 D-' c:. FF 0400 J:3~: $FFIJ2 .;PF:ItH R'.,IS/ OFF 
02AD- A9 20 0410 LDA #32 
02AF- 20 D2 FF 0420 JSR $FFD2 .; PRnn SPACE 
£12B2- A9 GIl (1430 LDA #141 
)2B4- 20 D2 FF 0440 JSR $FFD2 .; no CRLF 
iC12B7- D0 4B (1450 Bt~E ADD'.,IAR .; BRAt~CH ALWA'r'S 
02B9- A5 B1 ~346£1 :::1< I P 1 LDA *LEN .; CHECI( STRING LEt~GTH 
02BB- C9 .-,1:' 

':;"-. (147(1 Ct1P #t1A~<: .; ~lA>:: I MUM LENGTH? 
02BD- II(1 06 (14:::(1 Bt~E SKIP2 .; t~O 
~32BF- A5 B5 (1490 LDA *CH~:REC .; 'r'ES., CHECK CHAR 
(12C1- C'". .~ 14 0500 CMP #20 .; DELETE? 
02C3- D0 D0 (1510 BNE GET ; NO, ~jQT DELETE 
02C5- 1::: 052t1 SKIP2 CLC 
02C6- A5 B" ~, (1530 LDA *CHI':REC 
£12C8- C9 41 ~)54(1 Ct'lP #65 iIS CHAR 65 OF: MORE 
02CA- HI (14 t155(1 BEQ OK1 .: 'lIES 
02CC- BO 02 (156(1 BCS OK1 
02CE- D(1 1·-' c:. (1570 BNE SKIP~: .; IT I~AS LESS THAN 65 
(12II(1- 18 058t1 OK1 CLC 
(12D1- C9 5:8 £159(1 CMP #91 ,: IS IT LESS THAt~ 91 ? 
02It3- B£1 OD £16(10 BCS SKIF'3 .; NO 
D2I15- A4 ]::1 (161(1 OK2 LD'r' *LEt·j 
02D7- A5 B5 062t1 LDA *CHRREC 
02D9- 91 B .... · .;:, 0630 STA (BUU., 'r' .;STORE CHAR m BUFFER 
£12DB- E6 B1 (164(1 INC *LEt·j .; I NCREMEt~T LEt~GTH 
(12DD- 2(1 D2 FF (165(1 DEL JSR $FFD2 ;PRItH CHARACTER 
(12EO- D(1 B'" ~, £166(1 Bt·jE GET ; BRANCH ALWAYS 
~12E2- A" ._' B1 067(1 SKIP3 LDA *LEt~ .; CHECK THE LEt·mTH 
02E4- FO 06 (168(1 BEQ SIGN .; BRANCH IF LENGTH 0 
(12E6- A5 B5 0690 LDA *CHRREC .; IS IT A ::;PACE? 
02EB- C9 20 07(10 CMP #32 
~)2EA- FO E9 0710 BEQ OK2 .: ITIES ) THE SPACE IS OK 
02EC- AS B5 07213 SKIN LDA *CHRREC ,: IS IT A DIGIT? 
02EE- C9 30 07::::~~1 Ct'lP #48 
(12FO- 90 04 0740 BCC SKIPS 
£12F2- C9 3A (175(1 ct'W #S8 
£12F4- 90 DF 0760 BCC OK2 ,; 'T'ES .. IT'·S A DIGIT 
02F6- C9 14 0770 SKIP5 ct1P #213 .: IS IT A DELETE? 
02F8- DD 9B 0780 Bt~E GET .;BRAt~CH IF IT ISWT 
D2FA- A5 B1 (1790 LDA *LEN ; CHECK THE LENGTH 
02FC- FO 97 OBO£1 BEQ GET ; BRANCH IF IT ' S ZERO 
02FE- C6 B1 0810 DEC *LEN ; DECREMENT LENGTH 
0800- A9 14 0820 LDA #213 .;LOAD A ~~ITH DELETE 
03iC12- D0 D9 ~38::::t1 I:NE DEL .;BF:ANCH AU~AYS 
03£14- 2£1 00 D4 0:::40 ADDVAf': JSR GCOLL .; GAF:BAGE COLLECT 



NOW COMMODORE TALKS. AND LISTENS

COCNIVOX V1O-1002 is a speech recognition and voice output peripheral For Com

modore computers. It offers state-of-the-art capabilities with pleasant sounding natur

al voice output and recognition performance equal to ihal of units costing many times

more. Its capabilities. Ihe very affordable price and its variety of uses makes it a "must
have" peripheral.

Many uses

With COCNIVOX your imagination is not the limit, as the saying goes. It is the

starting point. Use if for data entry when Ihe hands and/or eyes are busy. As an educa

tional loiil. As an aid lo (he handicapped. Or as ■ foreign language translator, a sound

effects gtucratui, a telephone dialing device, an answering machine, a talking calcula

tor or clock. Use il in conjunction with the IEEE 488 porl to control by voice in

struments, plotters, test systems. And all these devices can talk back to you telling you

their readings, alarm conditions, even their names. Or use it with a BSR controller in-

Icrface (see Compute, Oct. 81) to control by voice lights and appliances in the house.

Some specifications.

COCNIVOX can be trained to recognize words or short phrases drawn from a voca

bulary of up to 32 entries chosen by the user. TotrainCOGNIVOX to your vocabulary,

all you have to do is repeat Ihe entries three times at the prompting of the computer.

The voice output vocabulary can also have up to 32 words or phrases of your choice.

Data rate is approximately 700 bytes per word. Vocabularies can be stored and recalled

from disk, giving in effect unlimited selection of entries.

COCNIVOX VIO-1002 will work with all Commodore computers (old. new and

newer ROMs) with at least 16K of RAM. It comes complete with assembled and tested

hardware in a quality instrument case, speaker^amplifier, power supply, microphone,

cassette with software and detailed user manual.

Easy lo use

All you need to get COGNIVOX up and running Is to plug it in ihe user port and

load one of Ihe programs supplied. Load the demon program and start tillcing to your

computer right away. Oi load one of the games and discover the magic of voice con

trol.

It is easy to write your own talking and listening programs too. A single statement in

BASIC is all that you need to say or to recognize a word. Full instructions on how to do

il are given in the manual.

Order your COCNIVOX now.

To order by mail send us a check or money order for 1249 plus 15 shipping and hand

ling (CA residents add 6% tai). You may also order by phone and charge It to your

VISA or MASTERCARD. Call us at (805)685-1854. 9AM to 5PM. PST. M-F. Foreign
orders are welcome, please add lO1* for air mail shipping and handling.

VOICETEK
P.O. Box 388, Goleta, CA 93116

0387-

8389-

830B-

038D-

030F-
0311-

0313-

0315-
0317-

8318-

031ft-

031C-

031E-

0320-

0322-

©324-

8326-

8328-

832ft-

832C-

832E-

0338-

0332-

0334-

0336-

0338-

033ft-

833C-

CS

ft4

Bl

C3

D0
CS

ne

ft4

C8

84

C6

ft5

CS

ne

06

ft4

El

91

06

ft5

C9

358

ft9

85

R5
85

R5

Bl

El

E3

28

84

El

F4

Bl

EB

30

38

FF

82

31

El

E3

88

38

El

El

FF

E6

01

ft?

2ft

B7

2E

8858

8860 CHECKSP

8878

8888

8898

0988

0910

0920 MOVEIT

8938

894G

0958 M0VE1

8960

8978

8988

8998

1880 POS

1818

1828

1038

1848

1850

1068

1078

1888

1898

11S0 LINKTftB
1118

1120

DEC
LBV
LDft

CMP

ENE

DEC

BNE

LHV

INV

STV
DEC

LDft

CMP

BNE
DEC

LDV

LDft

LBV

STft

DEC

LDft

CMP
ENE

LDfi

STft

LDft

STft

LDft

#LEN

#LEH
<EUL>,V

#$28

MOVEIT

#LEN

CHECKSP

#LEN

#SLEN

#B0S
#B0S

#255

POS

#BQS+i

*LEN

<ELIL>,V

#$88

CEOS) A1

#LEN

*LEN

#255

M0VE1

#$01

#CUR
*VftR

*3EfiRCH

#VftR+l

;PEEL OFF TRfllLING SPACES

;DECREMENT LENGTH COUNTER

;BRflNCH RLWRVS

SftVE CURRENT LENGTH

DEC STRING PTR

;move from input

; buffer to bottom of

; STRINGS

;MRKE SURE CURSOR OFF
;SET SEftRCH PTR

;T0 LOCftTIONS POINTED

;T0 BV STftRT OF

NOW COMMODORE TALKS. AND LISTENS. 
COGNIVQX VIO·lOO2 is. speech r«-agnltlon and "oiee output peripheral for Com­

modore romputers. It on~ 'tlte_ol.t he_.'1 clpabilities ..... lth pleaslnlwuoolng natur. 
, I \'Uil."e output Ind recogni tion performance fJqual te thlt of units costing many times 
mUTe. III clplblliUes. the "cr)' .Hordable price and illl v,rlely of IJjft mikes II. "must 
h."c" peripheral. 

Many lIStS 

With COGNIVOX )'our Im.glnltlon U not lhe limit, as lhe $IIylng g0e5. It is the 
slatting point . Useil for datlent r), when the hinds Indlor eyes are bU$}'. As In educt­
Uonallool . A5 In aid to the hlndlclpped . Or as I foreign langulge Irlrul.tor,' sound 
dleds gener,lor, • tdephone dialing deYice, an tru;wetlng m.chlne, I talking calC\lI.­
lor or clock. Use II in conjunction with the IEEE 488 port to control by "olee in. 
struments, plotters. lest systems. And all these devlcer; un tllk bllek to )'01,1 telling )'00 
their reading\' . alarm condltioru, even their names. Or use it with a BSR controller in. 
terfare (see Compute, Ocl. 81) to cont rol by vOice lights and appliances In the house. 

Some specifications. 
COGNIVOX can be trained 10 recognh:e ..... ords or short phrlUCS d rawn from a voca­

bulary of up to 32ent rles ehOlSen by the U5er . To train COCNIVOX to )'Qur \'ocabulary, 
a ll )'Ou ha\'e to do is repeat the entries Ihree limes al the prompting of the computer. 
T ile wlce outpot \vcabulary ean also have up to 32 words or phrues of your choice. 
Data rate Is approdmate1y 700 bytes per WOld. Vocabularlesean be~lored and reca.lled 
from disk, gh'ing in effect unlimited sd«lion of entries. 

COGNIVOX VIO- IOO2 will ..... ork with 1.11 Commodore computen (old, new and 
ne ..... e r ROMs) with a t least 16K of RAM. It comes complete with assembled and tested 
hardware in a qua.li ly instrument elJe, speaker/ampli fier, power 5upply. mlerophone, 
('a.~<ette with loOh ware and detal ltod Wotr manual. 

Easy to me 
Al l you need to get COCNIVOX up and running Is to plug it In the l15er port and 

load nne of the prograflU supplied. Load the demon program and start talking to )'oor 
(""!Imputer right away. Or load one of the games and disco\'er the magic of " oice eon­
trol. 

It is ellS)' to write your own ta.lldng and listening programs too. A single stalement in 
"ASIC is all that )'00 need losayor to r~lu a ..... ord. Full Inst ructions on how to do 
it are given in 'the manual . 

Order your COGNI VOX now. 
To order by mail send us a cheek Ot money order for U49plus lS shipping and hand· 

ling (eA reUdents add 6~ lu). You may also order by phone and ('harge It to )"our 
VISA or MASTERCARD. Ca.l1 us at (805) 685- 1854. 9AM to:5PM. PST, M-F . Foreign 
urders are ..... elrome. please add 10 .,. for ai r mal l shipping and handling. 

0307- C6 Hl £185£1 DEC 
0~:09- A4 Hl 13:::60 CHECK:::P LD'r' 
[13eH- Hl H'" . .., (187(1 LDA 
03eD- C9 213 [188[1 Ct1P 
030F- De 04 089~1 BNE 
0311- C6 Bl 090(1 DEC 
0313- De F4 09Hl Bt·jE 
£1315- A4 Hl (1920 ~10VE IT LD'T' 
t1317- C8 (1930 ItN 
03 18- 84 BE: 0940 :::T'r' 
031A- C6 3(1 ~)950 t10\/El DEC 
031C- A5 3£1 0960 LDA 
031E- C9 FF 097(1 C~lP 
(132£1- D0 02 €1980 BNE 
0:322- C6 :31 0990 DEC 
0324- A4 Bl 1(100 P08 LDY 
£1326- B1 B3 1010 LDA 
0328- AO 00 1020 LD'r' 
032A- 91 30 1030 STA 
032C- C6 B1 1040 DEC 
032E- A5 Bl 1050 LDA 
£133£1- C9 FF 106£1 Ct1P 
0332- DO E6 1070 Bt·jE 
£13~:4- A9 01 1080 LIlA 
0336- 85 A7 109€1 STA 
0338- A5 2A 110(1 LI NKTAB LDA 
(133A- 85 B7 1110 STA 
033C- A5 2E: 112€1 LDA 

comput.er 

VOICETEK 
P.O. Box 388, Goleta, CA 93116 

*LEN 
*LW 
(HUL) ., 'T' 
#$20 .:PEEL OFF TRAILING SPACES 
~10VEIT 
*LEN ; DECRH1EtH LEt~GTH COUNTER 
CHECKSP ; BRAt~CH ALWA'r'S 
*LEt~ 

*SLEt~ .: SAVE CURRENT LENGTH 
*EO::: .: IIEC STRING PTR 
*B08 
#255 
POS 
*B08+1 
*LEt~ 
(BUL )., 'T' 
#$00 
(B08) .. 'T' .: t10VE FROt1 INPUT 
*LEN BUFFER TO BOTTOt1 OF 
*LEt~ STRmGS 
#255 
~10VEl 
#$01 
*CUR ; ~lAKE SURE CUR80R OFF 
*'·/AR .:SET SEARCH PTR 
*SEAI':CH .;TO LOCATIONS POINTED 
*"/AR+l .:TO B'r' START OF 
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033E-

0340-

0342-

0344-

0346-

0348-

034R-

034C-

034E-

0358-

0351-

0353-

0355-

0357-
0353-

035fi-

035C-

035B-

035F-

0361-
0362-

0364-

0366-

0368-

036R-

036C-

036E-

0370-

0371-

8373-

0375-

0377-
0373-

037B-

037B-

037F-

0381-

0383-
0385-

6387-

0383-

038C-

033E-

8330-

0332-

0334-

0336-

0338-

033fi-

033C-

333E-

03R0-

03fl2-
0SR4-

03R6-

03R8-

85 B3

R5 2C

85 E3

R5 2B

35 Bfi

fi0 06

Bl B7

C3 43
D0 18

C8

Bl E7
C3 CE

D0 11

fi5 EB

C8

31 E7

C8

R5 30

31 E7

C8

R5 31

31 B7

D6 28

R2 07

E6 B7

B0 02

E6 B8

Cfi

D0 F7

fi5 E3

C5 Bfi

30 CF

D© 06

fi5 E7

C5 B3

30 C7

fi3 43

85 42

R3 CE

85 43

20 01 B0

F0 RR

D0 R8

fl5 2C

C5 2R

D0 15

fi5 2B

C5 2E

D@ 0F

fi2 07

E6 2C

E6 2E

D0 04

E6 2D

E6 2F

Cfi

1130

1140

1159

116©

1170

1180 HUNT

1130

1290

1210

1226

1230
1240

1250

1260

1270

1280

1230

1300

1310

1320

1330

1340

1350

1360 INCSEVEH

1376 NBVTE

1389

1330

1400 SRMEPRGE

1410

1420 BONE?

1430

144G

1450

1460

1470

1488

1430 fiDDIN

1500

1516

1520

1530

1540

1550

1566 RET

1570

1580

1530

1600

1610

1620

1630 fiDJUST

1640

1650

1660

1676

1680 SfiPflGE

COMPUTE!

STfi

LDfi

STfi

LDfi

STfi

LDV

LBfi

CMP

ENE

INV

LDfi

CMP

ENE

LBfi

INV

STfi

INV

LDR

STR

INV

LDfi

STfi

BNE

LDX

INC

BNE

INC

BEX

ENE

LDfi

CMP

BCC

ENE

LDfi

CMP

BCC

LDfi

STfi

LDR

STfi

JSR

BEQ

ENE

LDfi

CMP

BNE

LDfi

CMP

BNE

LBK

INC

INC

BNE

INC

INC

BEX

#3EfiRCH+l

#ENDV

*ENDS

*ENDV+i

♦ENDS+1

#$00

<SEflRCH>,

#$43

INCSEVEN

(SERRCH),

#$CE

INCSEVEN

#3LEN

CSERRCH),

#BOS

(SEflRCH),

♦EOS+1

<SEflRCH),

RET

#$07

#SEfiRCH

SfiMEPRGE
*SERRCH+1

NEVTE

#SEfiRCH+l

*ENDS+1

HUNT

fiDDIN

*SEfiRCH

♦ENDS

HUNT

#$43

*SNRME

#$CE

*SNRME+1

fiBDSTR

LINKTRB

LINKTRB

*ENDV

*VRR

BRSIC

*ENDV+1

*VflR+l

BfiSIC

#$07

#ENDV

#ENBV+2

SfiPfiGE
#ENHV+1

#ENBV+3

February 1982. issue 21

.;VfiRIfiELES POINTER

;SET EHB-OF-SEfiRCH

;POINTER TO LOCflTIONS

.;POINTED TO BV END-OF-

;VfiRIRBLES POINTER

;HUNT FOR IN$ IN TfiBLE

V

;FOUND I?
;NO

V

;FOUND N?

;NO

V ;SET LENGTH OF IN*

V .: POINTER TO STRING

V

.iBRfiNCH fiLWRVS

.INCREMENT SEflRCH

.; POINTER BV 7

;CHECK FOR END

.: OF VRRIRELE TRBLE

;MORE TO GO

.;fiBB IN* TO TRBLE

;SET UP NflME OF STRING

;now go look for it

.:POINTERS OK?

; VES

;NO/ FIX POINTERS

158 

033E- 85 B8 
034£1- A5 2C 
£1342- 85 B9 

0:;:44- A5 2D 
£1346- 85 BA 
£1348- A0 O£1 
034A- B1 B7 
034C- C9 49 
034E- DO 18 
£13513- C8 
0351- B1 B7 
(;:135:;:- C9 CE 
0355- DO 11 
£1357- A5 BB 
0::::59- C8 
(135A- 91 B7 
£135C- C8 
035D- A5 3£1 
035F- 91 B7 
0361- C8 
0362- A5 31 
0364- 91 B7 
0366- IIO 28 
0368- A2 07 
036A- E6 B7 
036C- DO (12 
£1 :::6E - E6 BE: 
0370- CA 
£1371- DO F7 
£1373- A5 B~: 
£1375- C5 FA 
0377- 913 CF 
0379- D13 06 
037B- A5 B7 
£137I1- C5 B9 
037F- 9£1 C7 
0381- A9 49 
0383- 85 42 
0385- A9 CE 
0387- 85 43 
03:::9- 20 01 IIO 
038C- F0 AA 
038E- DO AS 
039(1- A5 2C 
£1392- C5 2A 
£1394- DO 15 
0396- A5 2D 
0398- C5 2B 
039A- DO 0F 
039C- A2 07 
;:139E - . E6 2C 
03AO- E6 2E 
03A2- D13 £14 
03A4- E6 2D 
03A6- E6 2F 
03A8- CA 

1130 
1140 
1150 
116£1 
117£1 
1180 HUNT 
1190 
1200 
121£1 
122£1 
123£1 
1240 
1250 
1260 
1270 
1280 
1290 
13£1£1 
1310 
1320 
1:'::3£1 
134£1 
135£1 
1360 mCSEVEI~ 
137£1 I~B'T'TE 
1380 
139£1 
140£1 SAI'1EPAGE 
1410 
1420 DOI·jE? 
1430 
1440 
1450 
146(1 
1470 
1480 
149(1 ADD I1~ 
1500 
151£1 
1520 
1530 
1540 
155£1 
1560 RET 
1570 
1580 
1590 
1600 
161£1 
1620 
163£1 ADJUST 
1640 
1650 
1660 
1670 
1680 SAPAGE 

COM'UTII February 1Q82. lssue 21 

STA *SEARCH+1 .: VARIABLES POINTER 
LDA *EI~DV .: f:ET END-OF -SEARCH 
STA *ENDS .: POI IHER TO LOCATI ONS 
LDA *ENII\l+l .:POINTED TO B'T' END-OF­
STA *ENDS+1 .: VARIABLES POINTER 
LD'r' #$1313 .: HUNT FOR IN$ IN TABLE 
LDA ( SEARCH )., 'T' 
CI1P #$49 ; FOUND I ? 
BI~E INCSEVEI~ .: NO 
I N'T' 
LDA ( SEARCH) ., Y 
CI1P #$CE ; FOUI~D N? 
BNE I NCSE""'EI~ .: NO 
LDA * SLEN 
IN'r' 
STA ( SEARCH) , "T' 
m'r' 

; SET LENGTH OF m$ 

LDA *BOS 
STA (SEAf':CH), 'T' 
IIN 

.: POIl~TER TO STRING 

LDA U;Q:::+ 1 
STA ( SEARCH) , 'T' 
BI~E RET .: BRAIKH ALWA'T'S 
LD>< #$07 ; INCREI1EIH SEARCH 
mc *SEARCH .: POIlHER BY 7 
BI·jE SAMEPAGE 
I1~C *SEARCH+ 1 
DEX 
BNE I~B'T'TE 
LDA *SEARCH+1 
CI1P *ENDS+ 1 
BCC HUIH 
BI~E ADIIIN 
LDA *SEARCH 
Ct1P *EI·ms 
BCC HUNT 
LDA #$49 
STA *SNAME 
LDA #$CE 
:::TA *SNAME + 1 
JSR ADIISTR 

; CHECK FOR EI~D 
OF VARIABLE TABLE 

.: 110RE TO GO 
; ADD m$ TO TABLE 
;SET UP NAME OF STRING 

BEQ LINKTAB ; NOI~ GO LOOK FOR IT 
BNE LI 1~f<TAB 
LDA *END',/ 
CMP *VAR 
ENE BASIC 
LDA *ENIIV+ 1 
CI1P *VAR+ 1 
B~jE BASIC 
LII)<; #$137 
INC *ENIII/ 
mc *ENDV+2 
BI~E SAP AGE 
I NC *E~m"I+ 1 
INC *ENDV+3 
DEX 

.: POIl-HERS OK? 

.: I~O, FIX PonHERS 
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03H9- D0 F3 1699 BNE flDJUST
03RB- 69 1700 BflSIC RTS ;RETURN TO ERSIC

1716 .EN

Program 2.

180 REM ### RELOCRTHBLE LINE INPUT
110 REM *** FOR UPGRflBE RON PETS

120 REN

130 REN *** BV ROBERT LRNBO

140 REN 146 VRN HORHE RVENUE

158 REN TORONTO, CRNRBR

168 REN

178 REM

180 PRINT"rSLINE INPUT" ROBERT LRNHO"

190 PRINT"MWFLERSE ENTER THE DECIMRL LOCflTION THRT11
200 PRINT"WOU WOULD LIKE THE LINE INPUT FROGRRN"

210 PRINT"OTO STFfRT flT. IF VOU ENTER flN RSTERISK, "

220 PRINT"MTHE PROGRRM WILL BE PRCKED INTO THE"
230 PRINT"WEND OF RVfllLRBLE MEMORV RND THE"

240 PRINT"»JECESSflRV POINTERS WILL BE RDJUSTED TO"

250 PRINT"MFROTECT IT FROM BEING OVERWRITTEN BV"
260 PR I NT " MSTRINGS. NUT

270 INPUT" *Mir;S*

280 IFS*="#"THEN310

290 S=VflL<S*):IFS<5120RS>36559THENPRINT" T';:GOTG270

300 E=S+305:G0T0338

310 M=PEEK<52>+PEEK<53>#256:E=M:S=M-305
320 M=S:P0KE53,N/256:P0KE52,M-256#PEEK<53>

330 FORX=STOE:RERBV■POKEX,V:NEXTX

340 PRINT'TITHE LINE INPUT PROGRRM IS NOW IN"
350 PRINT"WMEMQRV, WHEN VOU USE THE CGMMfiND"

360 PRINT"WSVS CnjS;"> IN R PROGRRN, WHRTEVER"

370 PRINT"WTHE USER ENTERS WILL BE TRRNSFERREB"

380 PRINT"WTO THE BRSIC VRRIRBLE IN*"
390 END

400 DRTR32, 128,210.■ iS9, 2.■ 133,180,1 €S, 0,133,179,1 €-9,141,32, 210,255,169
416 BRTR62,32,218,255,169,8,133,177,133, 167,32, 228,255, 240, 251", 133,1S1

428 IifiTR201, 13,208,25, 164, 177,240,21, 169, 1, 133, 167,169, 146,32,219,255, 169

430 nRTR32,32,218,255,169,141,32,219,255,208,75,165,177,201,37,293,6

448 HRTfll65,181,201,28,288,283,24,165,181,201,65,248,4,176,2,288,18,24

458 DRTR201,91,176,13,164,177,165,181,145,179,238,177,32,218,255,288

468 DRTR179,165,177,248,6,165,181,281,32,248,233,165,181,281,48,144,4,281
478 DRTR58,144,223,281,28,288,155,165,177,248,151,198,177,1S3,28,283

488 HRTR217,32,8,212,198,177,164,177,177,179,281,32,283,4,198,177,288

498 DRTR244,164,177,288,132,187,198,43,165,48,281,255,288, 2,198,49,164

508 DRTR177,177,179,168,8,145,48,198,177,165,177,201,255,288,238,169,1

518 DRTR133,167,165,42,133,133,165,43,133,134,165,44,133,185,165,45,133

528 DRTR1S6,168,8,177,133,281,73,288,24,288,177,183,281,286,288,17,165

530 DRTfi187,280,145,183,288,165,43,145,183,288,165,49,145,133,288,48,162

540 DfiTfl7,230,183,208,2,236,134,282,288,247,165,134,197

550 DRTflb,165,133,197,185,144,199,169,73,133,68., 169,286

568 DRTR208,248,178,288,168,165,44,197,42,283,21,165,45

578 IIRTR162, 7, 238,44, 238, 46, 288, 4,238, 45, 238, 47, 282, 283, 243, 96

REfiDV.

18

13

19

6,

3.'

ft

144

67,

43,

, 28

288

i

1
,

..

1

288

5
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03A9- D£1 F::: 
03AB- 60 

16913 
1700 BASIC 
1710 

BNE ADJUST 
RTS .; RETURt~ TO BAS I C 
.EN 

Program 2. 

100 REt-I 
11 (1 REt1 
120 RH! 
13(1 REM 
140 REt1 
150 F:Et1 
160 REt1 
170 REt-1 

*** RELOCATABLE LIt~E HJPUT *** FOR UPCiF.:AIiE F.:ot'l PETS 

*** B'T' ROBERT LAt~IiO 
146 VAN HORNE AVENUE 
TOROtHO., CAt·jADA 

180 PR mT" :']:t.. I HE HJPUT!!!! ROBERT LAt~DO" 
190 PR ItH" :t!l:~PLEASE EtHEF: THE DEC It1AL LOCATI Otj THAT" 
2(10 PR ItH" :~1r'OlI ~·lOlILD LI KE THE L HJE INPUT PROGF:At'I" 
210 PRIHT" :l!lTO START AT. IF 'T'OLI EHTER At·j ASTERI::¥.," 
220 PF:INT" :~ITHE PROGRAt'l ~HLL BE PACKED nno THE" 
23(1 PRIHT")lEt~D OF AVAILABLE t'IEt'10F:'T' At·m THE" 
24(1 PR ItH" :!OI-JECE::;SAR'T' PO nnEF:S m LL BE ADJUSTED TO" 
25(1 PF:INT":~'F:OTECT IT FROM I:Enm O' ... 'ER~~F.:ITTEH B'T'" 
26(1 PR IHT ":~ETF: It4GS. :~I!l" 
27f1 INPUT" *.11'" .; S$ 
280 I FS$= " * " THEtn 10 
290 S=VALC3$) : IFS{5120R::;}:;:6559THEt·jpRnn"~" .; : GOT0270 

• 30(1 E=S+3(15 : (;OT0330 
310 M=PEEf(52)+PEEK( 53H256 : E=t'l : ::;=~1-305 
320 M=S :POKE53JM/256 :POKE52 JM-256*PEEK(53) 
33f1 FOR~<=STOE: READV : POf<D ': .. ',i : t·jE:,,:ni 
:;:4(1 PR WT" :']THE L IHE INPUT PROGRAt'l I ::; Nm~ HJ" 
350 PR I tH" :Q1Et10F:'T'. ~'lHEN 'T'OU LISE THE Cot'H'IAt·m" 
360 PR ItH" :l!l:;'y'S (" .;::; .;"::0 m A PROGPAt'1., ~'lHATE"iEF.:" 
370 PRINT":l!lTHE U::;ER EtHEF:::; ~HLL BE TPAHSFERF:ED" 
38(1 PR INT" :~ITO THE BA::; I C ',iAR I ABLE HJ$" 
390 am 
40(1 DATA32 .. 128 .. 21(1 .. 169 .. 2 .. 133 .. 180 .. 169 .. 0 .. 133 .. 179 .. 169 .. 141 .. 32 .. 210 .. 255 .. 169 

159 

410 DATA62J32J210 J255J169J0J133J177J133J167J32J228 J255J240 J251'J133J181 
420 DATA201J13J208 J251164J1771240J21 J169JI J133J167J169J146J32J210J2551169 
430 DATA32132 J210J255J169J141J32J210J255J208J75J165J177J201J37)208)6 
440 DATA165 .. 181 .. 201 .. 2(1 .. 208 .. 208 .. 24 .. 165 .. 181 .. 201 .. 65 .. 240 .. 4 .. 176 .. 2 .. 208 .. 18 .. 24 
450 DATA201J91JI76J13 ) 164JI771165)181)145J1791230 J177132J210J255)208 
4613 DATA179 .. 165 .. 177 .. 240 .. 6 .. 165 .. 181 .. 201 .. 32 .. 240 .. 233 .. 165 .. 181 .. 2 01 .. 48 .. 144 .. 4 .. 201 
470 DATA58 .. 144 .. 223 .. 2(11 .. 2(1 .. 208 .. 155 .. 165 .. 177 .. 240 .. 151 .. 198 .. 177 .. 169 .. 20 .. 208 
480 DATA217)32JOJ212 J198J177J164J177J177 J1 791201J32J208J4J198 J177 J208 
490 DATA244 ., 164., 177., 2~210 .. 132 .. 187 .. 198., 48 .. 165 .. 48 ., 201, 255 ., 2(18 ., 2 ., 19:::., 49, 164 
50(1 DATA 177 ., 177, 179., 160 .. 0 .. 145 .. 4::: ., 198 .. 177 .. 165., 177 ., 2f1 1 .' 255 ., 20::: .. 230 .. 169., 1 
510 DATAI33JI671165J42JI33 ) 1831165J43 11 33JI84J165 .. 441133 .. 185J165J451133 
520 DATAI86JI60)O)1771183)201J73J208124J200J177)183 J201J206 .. 208 .. 171165 
530 DATAI:::7 .1 2£101 145J 18:'::1200.1' 16'5.148.1 145 .1 1:33 .1 200 .. 165 .149 .. 145,. 1 ::::::: .. 2~18 .1 40 .. 162 
540 DATA7J2301183 .. 2(8)2J23011841202J208J247JI65JI8411971186 .. 144J2(7)208 
550 DATA6J 165118311971185J144J199)169 .. 73 .. 133J66JI69 .. 2(6)13 3 167J32 .. 1 
56£1 DATA2f18 .. 24(:1.1 17£1 .1 2~1t: ) 168.1 165 .. 44.1 197 .. 42 .1 208 .. 21 .' 165., 45 ,f 197 .. 4:3 .. 208 ., 15 
570 DATAI62J7 .. 23(144 )230 J461208J4J230 )45 J230 .. 471202 .. 208J243)96 
F:EAD'r'. 
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Measure Time

Intervals With

The Pet

Parallel

User Port
Robert Macnaughton

Rexdale, Canada

This article describes a machine language program

that can be used to measure seven successive small

time intervals, using the CBM Parallel User Port

(PUP), and eight phototransistors, to the nearest

1/lOOOOs.

Since no page zero locations are used, this

program should run on any PET (except 4.0, since

it would need to be moved above 864 decimal for

4.0 BASIC).

The PUP, located at the back of the CBM,

consists of 24 contacts to the main logic board,

labelled as follows:

1 2 3 4 5 6 7 8 9 10 11 12

ABCDEFHJKLMN

Only the bottom row of contacts will be used. The

top row of contacts are for use by CBM diagnostic

routines during servicing.

On the bottom row of contacts, Pin M is the

CB2 line, used in many programs for sound

effects; contacts A and N are grounds, and contact

B is the CA1 line.

We will use contacts C,D,E,F,HJ,K and L,

known as PAO, PA1, PA2, PA3, PA4, PA5, PA6

and PA7, the programmable input/output lines, to

receive information from eight phototransistors,

the detectors of the position of some moving

object.

The eight lines are treated by the PET as a

single memory location, 59471 in decimal or

$E84F in hexadecimal. It is known as the ORA, the

output register for I/O Port A, without hand

shaking. At any time, a PEEK(59471) will indicate

the condition of the ORA.

The DDR A, the data direction register for

Port A, is used to designate which are the input

arid which are the output lines of the ORA. Its

address is 59459 or $E843. A zero in bit three

would make PA3 an input line and a one would

make it an output line. If you POKE 59459,76 then

PA2, PA3 and PA6 will be output lines and the rest

input lines, since 76 in binary is 01001100.

In this timer, all eight lines are made inputs by

POKE 59459,0. A PEEK(59459) when the CBM is

first turned on will show that all the lines are

initially inputs.

When running, the timer program looks at the

contents of the ORA again and again. To under

stand the result, the contents of 59471 must be

expressed as a binary number. Each of the eight 1/

O lines corresponds to one bit in this number. Any

line grounded will be represented as a 0. If not

grounded, it will be represented as a 1. More

exactly, if a resistance of less than about 2000.TL is

connected from a PA line to GND, the state of the

line will be interpreted as a 0. If the resistance is

more than 2000/1 , it will be interpreted as a 1.

If you PEEK(59471) with nothing connected

to the PUP, you will get 255. If you short out all

eight lines, you will get a 0. (First make sure that

they are all input lines.)

bit

value

PA7

7

128

PA6

6

64

PA5

5

32

PA4

4

16

PA3

3

8

PA2

2

4

PA1

1

2

PAO

0

1

59471

255

0

1

2

4

8

16

32

64

128

214

1

0

0

0

0

0

0

0

0

1

1

1

0

0

0

0

0

0

0

1

0

1

1

0

0

0

0

0

0

1

0

0

0

1

0

0

0

0

0

1

0

0

0

1

1

0

0

0

0

1

0

0

0

0

0

1

0

0

0

1

0

0

0

0

0

1

1

0

0

1

0

0

0

0

0

0

1

1

0

1

0

0

0

0

0

0

0

0

The collectors of eight FPT100 phototransis

tors are connected to the eight PA lines, and their

emitters to ground at contact N. When enough

light strikes a phototransistor such as the FPT100,

its resistance falls to about 200.0.. This is inter

preted as a 0 in the ORA. When the light is cut off,

the resistance increases dramatically and is inter

preted as a 1. As an object passes by a phototransis

tor, the state of that PA line will change from 0 to 1

and back to 0 as the light is temporarily interrupted

I have placed the phototransistors in holes

drilled in a meter stick 15 cm apart. The position

of the first phototransistor must be adjustable to

start the timer at the correct moment. Opposite

each phototransistor is a small flashlight bulb

attached to a second meter stick. The two meter

sticks are placed on either side of a ramp. A large
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This article describes a mach ine language program 
that can be used to measure seven successive small 
time intervals, using the CBM Parallel User Port 
(PU P), and eight phototransistors, to the nearest 
1/ 10000s. 

Since no page zero locatio ns are used, this 
program should run on any PET (except 4.0, since 
it wou ld need to be moved above 864 decimal for 
4.0 BASIC). 

The PUP, located at the back of the CBM , 
consists of24 contacts to the main logic board, 
labelled as follows: 

2 3 4 5 6 7 8 9 10 11 12 

ABCDEFHJKLMN 

Only the bottom row of contacts wi ll be used. The 
top row of"contacts are for use by CBM diagnostic 
routines during servicing. 

On the bottom row of contacts, Pin M is the 
CB2 line, used in many programs for sound 
effects ; contacts A and N are gmunds, and contact 
B is the CA I line. 

We will use contacts C,D,E,F, H,J ,K and L, 
known as PAO, PAl , PA2, PA3 , PA4, PA5 , PA6 
and PA7, the programmable inpu t/output lines, to 
receive information from eight phototransistors, 
the detectors of the position of some moving 
object. 

The eight lines are treated by the PET as a 
single memory location , 5947 1 in decimal or 
$E84F in hexadecimal. It is known as the ORA, the 
output register for [/0 Port A, without hand­
shaking. At any time, a PEEK(5947 1) will indicate 
the cond ition of the ORA. 

The DDR A, the data direction register for 
Port A, is used to designate which are the input 
a"d which are the output lines of the ORA. Its 
address is 59459 or $E843 . A zero in bit three 
wou ld make PA3 an input line and a one would 

make it an output line. If you POKE 59459,76 then 
PA2, PA3 and PA6 will be output lines and the rest 
input lines, since 76 in binary is 0100 11 00. 

In this timer, all eight lines are made inputs by 
POKE 59459,0. A PEEK(59459) when the CBM is 
first turned on will show that all the lines are 
initially inputs. 

When running, the timer program looks at the 
contents of the O RA again and again. To under­
stand the result, the contents of 5947 1 must be 
expressed as a binary number. Each of the eight [/ 
o lines corresponds to one bit in this num ber. Any 
line grounded wi ll be represented as a O. I f not 
grounded, it will be represented as a I . More 
exactly, if a resistance of less than about 2000fl. is 
connected from a PA line to GND, the state of the 
line will be interpreted as a O. If the resistance is 
more than 2000f"l. , it wi ll be interpreted as a I. 

I f you PEEK(594 7 1) with nothing connected 
to the PUP, you will get 255 . If you short out all 
eight lines, you will get a O. (First make sure that 
they a re all input lines.) 

PA7 PA6 PA5 PA4 PA3 PA2 PAl PAO 

I bit 7 6 5 4 3 2 1 0 

I value 128 64 32 16 8 4 2 1 

5947 1 

255 1 1 , 1 1 1 , 1 
0 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 1 
2 0 0 0 0 0 0 1 0 

4 0 0 0 0 0 1 0 0 

8 0 0 0 0 1 0 0 0 

16 0 0 0 1 0 0 0 0 

32 0 0 1 0 0 0 0 0 

64 0 1 0 0 0 0 0 0 
128 1 0 0 0 0 0 0 0 
214 1 1 0 1 0 1 1 0 

The collectors of eight FPT IOO phototransis­
to(s are connected to the eight PA lines, and their 
emitte rs to ground at contact N. When enough 
light strikes a phototransistor such as the FPT I 00, 
its resistance falls to about 200.0. . This is inter­
preted as a 0 in the ORA. When the light is cut off, 
the resistance increases dramatically and is inter­
preted as a I . As an obj ect passes by a phototransis­
tor, the state of .that PA line will change from 0 to I 
and back to 0 as the light is temporarily interrupted . 

I have placed the phototransistors in holes 
dri lled in a meter stick 15 cm apart. The position 
of the first phototransistor must be adjustable to 
sta rt the timer at the correct moment. Opposite 
each phototransistor is a small flashlight bu lb 
attached to a second meter stick. The two meter 
sticks are placed on either side of a ramp. A large 
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ball bearing rolling down the ramp will be timed as

it interrupts each light beam in turn.

GND

If the times you wished to measure were long,

you could write a BASIC program to measure

these time intervals, using the internal "jiffy" clock

of the PET. The light to each phototransistor

would have to be cut off long enough that it would

still be cut off when the program got around to

checking the state of 59471.

To fully utilize the 1 megacycle clock in the

CBM, a machine language program must be used.

The program begins by setting the interrupt

flag. This will ensure that the timmig will not be

interrupted by the CBM as it performs its normal

interrupt every 1/60 s, to update its clock, flash the

cursor if needed, etc.

It then goes into a loop to load all the various

memory locations used to store the times, with

zeros. At the same time it prints a ? at the top left

of the screen. It then goes into a second loop to

wait for PA? to become 1 when the ball is rolled

into place at the top of the ramp. An R for READY

now appears on the screen.

The following table shows how the ORA

changes as the ball rolls down the ramp.

SCREEN BINARY DECIMAL

ball not on ramp

ball in place at top of ramp

ball rolling

passes PA1

ball rolling

passes PA2

ball rolling

passes PA3

ball rolling

passes PA4

ball rolling

passes PA5

ball rolling

passes PA6

ball rolling

passes PA6

When 59471 becomes 0, the timer enters a timing

loop. Each time through the loop it checks 59471

for a 0, then adds 1 to a counter. When 59471 has

the next expected value, the contents of this counter

R

T

1

1

2

2

3

3

4

4

5

5

6

6

7

00000000

00000001

00000000

00000010

00000000

00000100

00000000

00001000

00000000

00010000

00000000

00100000

00000000

01000000

00000000

I0000000

0

1

0

2

0

4

0

8

0

16

0

32

0

64

0

128

are stored, and the timing resumes, continuing

until all seven times have been measured. When

the program returns to BASIC, the contents of the

memory locations containing the count can be

recalled and converted to seconds.

Since each timing loop takes 43 cycles of the

CBM's internal 1 megacycle clock, each count

represents 43 microseconds.

The count is contained in three locations. The

first is incremented in each loop. The second is

incremented only when the first passes 255 and

becomes 0 again. The third is incremented only

when the second passes 255 and becomes 0 again.

The largest count possible is then

(255x256x256)+ (255x256)+ 255 or 16777215.

This is slightly more than 12 minutes.

I have included a second copy of the machine

language program which shows the timing loop.

Beside each step I have written the number of

cycles of the PET's internal clock that are needed

to complete each step. The total number of cycles

is 43. Some extra time is used to store the count as

each phototransistor is passed. If you wish, this

could be calculated and added on to the total time

as a correction.

I have also included a BASIC program to

operate the clock in an organized fashion. It asks

you how many runs you wish to make down the

ramp, then stores the seven times for each run.

Eventually, the average time for each part of the

run is calculated. With a few minor changes, this

program can be used in almost any situation where

accurate timing is needed.

TIMER COMMENTS

1 Disable the interrupt flag

2 Load the accum with the code for ?

3 Store at top left corner of screen

4 Load the x-register with a 2

5 Store the 2 at 0336

6 Load the y-register with decimal 25

7 Load ihe accum with a 0

8 Store 0 at all locations from 03DF to 03DF + 25 by

looping until y = 0

10 Compare y with zero

11 12 If y isn't zero then loop to step 7

12 Load accum with the contents of 59471

13 Check if PA0 is a 1 oraO

14 I f PA0 = 0 then loop and check again

15 Now PAO is 1: R for Ready into accum

16 store R on the screen

17 This is a time delay while things

18 scale down. Load x and y with 255

19 and decrement them both to zero.

20 Each time x decrements from 255 to 0

21 V decrements by one. Finally both are

22 zero

23 Load accum with 59-171 once inore

24 Test to see if PAO is still a I

25 If so, loop back to 23 and try again

26 Now PAO is a 0, the timing must start
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If the times yo u wished to measure were long, 
you could write a BASIC program to measure 
these time intervals, using the internal 'Jiffy" clock 
of the PET. The light to each phototransistor 
would have to be cut off long enough that it would 
still be cut off when the program got around to 
checking the state of 5947 1. . 

To fully utilize the I megacycle clock In the 
CBM, a machine language program must be used. 

The program begins by setting the interrupt 
flag. This will ensure that the timmig wi ll not be 
interrupted by the CBM as It pe rforms Its normal 
interrupt every 1160 s, to update its clock, fl ash the 
cursor if needed, etc. 

It then goes into a loop to load all the various 
memory locations used to store the umes, WIth 
zeros. At the same time it prints a ) at the top left 
o f the screen. It then goes into a second loop to 
wait for PA? to become I when the ball is rolled 
into place at the top of the ramp. An R for READY 
now appears on the screen. 

The following table shows how the ORA 
changes as the ball rolls down the ramp. 

SCREEN BINARY DECIMAL 
00000000 0 ball not on ramp 

R 0000000 1 I ball in place at top of ramp 
T 00000000 0 ball rolling 
1 000000 10 2 passes PAl 
I 00000000 0 ball rolling 
2 00000 I 00 4 passes P A2 
2 00000000 0 ball rolling 
3 0000 1 000 8 passes PA3 
3 00000000 0 ball rolling 
4 00010000 16 passes PA4 
4 00000000 0 ball rolling 
5 00100000 32 passes PAS 
5 00000000 0 ball rolling 
6 01000000 64 passes PAS 
6 00000000 0 ball rolling 
7 10000000 128 passes PA6 

When 5947 1 becomes 0, the timer enters a timing 
loop. Each time through the loop it checks 59471 
for a 0 then adds I to a coun ter. When 59471 has 
the ne~t expected value, the contents o f this counter 

are stored, and the timing resumes, continuing 
until all seven times have been measured. When 
the program returns to BASIC, the contents of the 
memory locations containing the coun t can be 
recalled and con ve rted to seconds. 

Since each timing loop takes 43 cycles of the 
CBM's internal I megacycle clock, each count 
represents 43 microseconds. 

T he count is contained in three locations. The 
first is incremented in each loop. The second is 
incremented only when the first passes 255 and 
becomes 0 again. The third is incremented only 
when the second passes 255 and becomes 0 again. 
The largest count possible is then 
(255x256x256) + (255x256) + 255 o r 167772 15. 
This is slightly more than 12 minutes. 

I have included a second copy of the machine 
language program which shows the timing loop. 
Beside each step I have written the number of 
cycles of the PET's internal clock that are needed 
to complete each step. The total number of cycles 
is 43. Some extra time is used to store the count as 
each phototransistor is passed. If you wish , this 

'could be calculated and added on to the total time 
as a correction. 

I have also included a BASIC program to 
operate the clock in an organized fashion. It asks 
you how many runs you wish to make down the 
ralnp, then stores the seven times fo r each run. 
Eventuall y, the ave rage time for each part of the 
run is calculatefi . With a few minor changes, this 
program can be used in almost any situation where 
accurate timing is needed . 

TIMER COMMENTS 
1 Disable the imelTupl nag 
2 Load the accum with the code for? 
3 Store at top left corne r of screen 
4 Load the x-register with a 2 
5 SlOre the 2 at 0336 
6 Load the Y-I-egistc r with decimal 25 
7 Load the accum with a 0 
8 Swre 0 al alliocalions f!"Om 03DF 10 03DF + 25 by 

looping until y = 0 
10 Compare y with zc ro 
II 12 If Y isn't zcro then loop to sle p 7 
12 Load accum with the contents o f 594 71 
13 Check ifPAOisa 10raO 
14 lfPAO = Othenloopa ndcheckagain 
15 Now PAO is I: R fo r Read )' into aCClIlll 

16 stOl-e R on the screen 
17 T his is a time delay while things 
18 settle down . Load x and y with 255 
19 and decrement the m both to zero. 
20 Each time x decrements from 255 to 0 
21 )' decrements by onc. Finail )' bo th are 
22 zero 
23 Load accum with 594 71 once more 
24 Test to see if PAO is stiil ·a I 
25 l fso , loop back LO 23 and try again 
26 Now PAO is a 0, the l iming must stan 



Introducing The

FINANCIAL
Diskette Programs (or 16K PET/CBM

Financial Programs
The Wizard helps you quickly calculate 12 major types

of Financial Transactions with ease and accuracy.

Created for businesses and individuals, (his DISK

PACKAGE has 9 programs plus instructions. The Wizard

delivers answers on the screen or printer.

CASCADE COMPUTERWARE
V Box 2354 • Everett, WA 98203

(206) 355-6121
Dealer inquiries invited J

X

PET/CBM

2000/3000/4000 Series

not using a CRT, or display controller1 chip

$275.00*

Select either

BO x 25 or 4O x 25

On The

Built-in

Display

From the keyboard or program

Displays the full, original character set

Available from your local dealer or:

EXECOM CORP.

19O1 Polaris Ave.

Racine. Wl 53<3O4

Ph. <414-639-1OO4

• Plus installation charge of $75.DO

Available only far Basic 3.O & Basic 4.O

PETS CBMIMa

trademark of Commodore Business Machines

Commodore 3.0/4.0/2.1

Dos Source Code!
complete annotated source code for 3.0 ROMs, 1.0 ROMs

and 2.1 DOS (4040-,8050-dlsk) now available. All entry

points, routine/variable names, Info on routine operation,

register contents, etc. Included. 4.0 source code comes

with 3.0 correspondence codes so you can change 3.0

machine-language programs to 4.0 and vice versa.

Hardcopy only. $129. each. All 3(3.0, 4.0, 2.1 D,os)for

$310,00. Source files on diskette on special order,

Software/Firmware
• EXTRAMON extended

monitor in 2KEPR0M for

any slot, 3,0/4.0 ROMs,

plus hardcopy documen

tation. $19.95

• disk monitor"-reads

T/s from disk to screen

at 0.21 seconds/Plk.

Allows editing like the

resident monitor, up

dates disk, traces

links, etc.

fast! 31.1 Kbytes/sec.

S49.95

BULLETPROOF!6-full

screen input routine,

uses machine-language

to get user Input, places

It in a user-defined

variable. Text on screen

outside fields impossible

to disturb. Documented

source code Incl. with

disk. $29.95

Autnorizecf

dealer for

r pi* compiler*

1834 N.W. 9tti Ave., Ft. Laudertlale, FL 33S11 009) 525-1351

NEW PET/CBM SOFTWARE
Let Computer Mot turn your Pet into a

Home Arcade!

BLAST-IT — Its your ship vs. a swarm of killer gammaroidz. You

are on a collision course and must destroy them before they blast

you into the next galaxy. Four levels of play. Has hyperspace keys

that move you around. Arcade style entertainment at its finest.

GREAT GRAPHICS AND SOUND.

Cass. 8K $9.95

MUNCHMAN — How many dots can you cover? It's you against

the computer munchers ZIP and ZAP. Can you clear the maze first

or will they get you? Number keys move you up, down, right and

left. GREAT GRAPHICS AND SOUND.

Cass. 8K $9.95

LAZER-ATTACK — Its you against a barrage of enemy lazers

that are aimed at your ammo dumps. Sight in on the targets and

score as many hits as you dare. As your skill increases so does the

the difficulty — (10 levels to select). This is an arcade-style game

with great graphics and sound effects. A must for your PET/CBM.

Cass. 8K $9.95

ALL OUR SOFTWARE RUNS IN BK

OLD-NEW ROM - 40 CHR. SCREEN

WRITE FOR FREE CATALOG OF VIC/PET SOFTWARE

PLEASE ADD SI.00 PER ORDER FOR SHIPPING

COMPUTER MAT • BOX 1664C • LAKE HAVASU CITY, AZ. 86403

Financial Programs 
The Wizard helps you quickly calculate 12 major types 

of Financial Transact ions with ease and accuracy. 

Created for businesses and indiyiduals, this OISK 
PACKAGE has 9 programs plus Instructions. The ' Wizard 
delivers answers on the screen or printer. 

CASCADE COMPUTERWARE • (206) 355·6121 
BOlt 2354 • Everett, WA 98203 Dealer inquiries invited 

Commodore 3.0/4.0/2.1 
Dos Source Codel 

complet e annotated source code for 3,0 ROMs, 4,0 ROMs 
and 2.1 DOS (4040',BOSO-dISk) now available. All entry 
points, routine / variable names, lnfo on routine operation, 
register contents , etc. Included. 4.0 source code comes 
with 3.0 correspondence codes 50 you can change 3.0 
maChine-language programs to 4.0 and vice versa. 
HardCOPY only. $129. each. All 3 (3.0, 4.0, 2.1 CPS) for 
$310.00. Source flies on diskette on special order. 

SoftwarelFirmware 
• EXTRAMON extended 

monitor In 2K EPROM for 
any slot, 3.0 / 4.0 ROMS, 
plus hardcopy documen­
tation. $19.95 

• CISK MONITORo - reads 
TIS from disk to screen . 
at 0.21 secondS/tllk. 
Allows editing like the 
resident monitor, up­
dates disk, traces 
linkS, etc. 

FAST! 31 .1 Kbytes /sec . 
$49.95 

• BULLETPROOFlc - full­
screen Input routine . 
Uses machine-language 
to get user Input, places 
It In a user-deflned 
variable. Text on screen 
outside fields Impossible 
to disturb. Documented 

source code Incl. with 
diSk. 129.95 

AuthOr1Zec! 
dealer for 
RPl ·compller1 

BOxes 
PET I caM'" 

2000/ 3000/ 4000 Series 

not using a CRT, or d isplay controlle r chip 

$275.00 · 

Select e ither 

eo x 25 or 40 x 25 

On T h e 
Built-in 
D isplay 

From the keyboBrd or progrBm 

D ispla ys the full. o r Iginal character set 

A v a Ilable from your local d ealer or: 
EXECOM CORP. 

1901 PolarIS Ave. 
RaCIne. WI 53404 
Ph. 414-632-1004 

• P lus Inst allation charge of $75.00 

Available only for BaSIC 3.0 S Basic 4 .0 

PETS CBMH.'a 

trademark of Commodore B USiness Machines 

NEW PET/CBM SOFTWARE 
Let Computer Mat turn your Pet in to a 

Home Arcade! 

BLAST-IT - Its your ship vs. a swarm of killer gammaroidz. You 
are on a collision course and must destroy them before they blast 
you into the next galaxy. Four levels of play. Has hyperspace keys 
that move you around . Arcade s tyle entertainment at its finest. 
GREAT GRAPHICS AND SOUND. 

Cass.8K $9.95 
MUNCHMAN - How many dots can you cover? It's you agai nst 
the computer munchers ZIP and ZAP. Can you clear the maze first 
or will they get you? Number keys move you up, down, right and 
left. GREAT GRAPHICS AND SOUND . 

Cass. 8K ....................................... B% 
LAZER-A. TT A.CK - It s you against a barrage of enemy lazers 
that are aimed at you r ammo dumps. Sight in on the targets and 
score as many hits as you dare. As your skill increases so does the 
the difficulty - (10 levels to select). This is an arcade·style game 
wit h great graphics and sound effects. A must for you r PET/CBM. 

Casso 8K ... ....... . ......... . ..... $9.95 
ALL OUR SOFTWARE RUNS tN BK 

OLD·NEW ROM - 40 CHR. SCREEN 
WRITE FOR FREE CATALOG OF VIC/ PET SOFTWARE 

PLEASE ADD SI.OO PER ORDER FOR SHIPPING 
COMPUTER MAT - BOX 1664C - LAKE HAVASU CITY, AZ. 86403 
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27 Store a T on the screen

28 Begin timing loop by clearing the

29 carry flag, then load accum with 03E0

32 Add 1 to the contents of this

30 location and then store it back there

31 Add zero to the contents of 03E1

32 (and 1 if the carry flag was set by

33 the previous addition) and store it

34 Add zero( + 1 if the carry flag is set)

35 to the contents of 03E2

36 O3E0, 03E1, 03E2 contain the total time

37 Check 57471 to see if the next PA

38 line is a 1 or a 0 using 0336

39 0336 contains a 2: binary 00000010

40 If a 0, loop: if a 1, then arithmetic

41 shift left the value in 0336: see text

42 Store the three values representing

43 the elapsed time using the current

44 value ofy (It is 0 to start with)

45

46

47

48 Clear the carry flag before addition

49 Transfer y, a counter, to the accum

50 Add 177 to it to make it the ASCII

51 code for y and store it on screen

52 Increment y (next time measurement)

53 Compare y with 7: If y is less than 7

54 then go back to start of timing cycle

55 If y is 7, the program is over: clear

56 interrupt flag and return to BASIC

Program 1.

TIMER

1 033R

2 033B

3 033D

4 0340

5 0342

6 0345

7 0347

8 0349

9 034C

10 034D
11 034F

12 0351

13 0354

14 0356

15 9358

16 035R
17 035D

18 035F

19 0361

20 0362

21 0364

22 0365

23 0367

24 036R

25 036C

73

R9

SD

R2

8E

R0

R9

S3

88

C6

D0

RD

23
F0

fl9

SD
R0

R2

LH

D0

88

DPH

RD

29

D0

BF

00

02

36

19

00

DF

00

F6

4F

01

F9

00

FF

FF

FD

FR

4F

01

F9

80

03

03

E8

80

E8

$033R SV3 826

SEI

LDR

STR

LDX
STX

LDV

LDR

STR

DEV

CPY

BNE

LDR

RND

BEQ

LDR

STR

LDV

LDX

BEX

BNE

DEV

BNE

LDR

RND
BNE

#BF

8900

#02

0336

#19

#00

03DFA

#00

0347

E34F

#01

0351

#92

8600
#FF

#FF

0361

0361

E34F

#01

0367

26

£7

28
29

30

31

32

33

34

35

36
■~;"7

38

39

40

41

42

43

44

45

46

47

48

49
50

51

52

53

54

55

56

036E

0370

0373

0374

0377

0379

037C

037F

0381

0384

0387

0389

038C

033F

0392

0394

0397

039R
039D

03R0

03R3

03R6

03R9

03RR
03RE

03RD

03B0

03E1

03B3

03B5

03B6

n3

SD

18

RD

69

8D

RD

€3

sn

RD

€3

SD
RD

2D

F0
0E

flD

99

RD

99

RD

99

18

98
69

8D

C8

C0

58

60

94

00

E6

01

E@

El

00

El

E2

00

E2

4F

36

DF

36

E0

E3

El

ER

E2

Fl

Bl

00

07

BE

80

03

03

03

03
03

03

E8

03

03

03

03
03

03

03

03

80

LDR

STfl

CLC

LDR

RDC

STR

LDR

RDC

STR

LBfl

RDC

STR

LDR

RND

BEQ

RSL

LDR

STfl

LDR

STR

LDR

STfl

CLC

TVfl
RDC

STR

INV
CPV

BNE

CLI

RTS

FGbruory 1982. Issue 21

#94

8@00

03E9

#01

03E0

03E1

#00

03E1

03E2

#00.

03E2
E84F

0336

0373

0336

03E0

03E3,V

03E1

Q3ERA1

03E2

03F1A1

•Bl
8000

#07

0373

Program 2.

READY.

10 REM TIMER BASIC

20 REM ROBERT MACNAUGHTON OCT 5/80

25 REM 2124 GREENHURST AVE

30 REM MISSISSAUGA L4X 1J6

35 REM THE MACHINE LANGUAGE PROGRAM -,

^MEASURES 7 TIMES DURING A SINGLE ■

-.TRIP

40 REM UP TO 8 PHOTOTRANSISTORS ARE ->

^CONNECTED TO PA0-7

45 REM SYS 826 ACTIVATES THE TIMER AND -.

-.? APPEARS

50 REM WHEN PA0 IS BLOCKED OFF, R ->

-iAPPEARS AND THE TIMER IS READY TO

-.START?

60 REM WHEN LIGHT AGAIN FALLS ON PA0,

-. THE TIMER STARTS AND T APPEARS

70 REM AS EACH OF PAl-7 IS CUT OFF,

-i THE TOTAL ELAPSED TIME IS STORED

75 REM AS EACH MEASUREMENT IS MADE,

-i ITS NUMBER APPEARS (1-7)

80 REM UNUSED PA LINES SHOULD BE OPEN i

-.CIRCUITS

200 PRINTnRn

27 Store a T on the screen 
28 Begin timing loop by clearing the 
29 carry flag, then load accum with 03 EO 
32 Add 1 to the come nts of th is 
30 location a nd then store it back the re 
31 Add zero to the coments of 03E I 
32 (and 1 if the can y flag was set by 
33 the previous add ition) a nd sto re it 
34 Add zero( + 1 if the carry fl ag is se t) 
35 to the coments of 03 E2 
36 03EO, 03E I , 03E2 contain the to ta l time 
37 Check 5747 1 to see if the next PA 
38 line is a 1 or a 0 using 0336 
39 0336 contains a 2: bina ry 000000 I 0 
40 If a 0, loop: if a 1, the n ari thmetic 
41 shi ft le ft the va lue in 0336: see text 
42 Store the th ree va lues represeming 
43 the elapsed time using the curre nt 
44 value of y (I t is 0 to stan with) 
45 
46 
47 
48 Clear the carry fl ag before addition 
49 T ransfer y, a counte r , to the accum 
50 Add 177 to it to make it the ASC II 
51 code for), and store it on screen 
52 Increment y (next time measurement) 
53 Compare y with 7: Ify is less than 7 
54 the n go back to stan of timing cycle 
55 I f Y is 7, the program is over: clear 
56 in te rrupt fl ag a nd return to BAS IC 

Program 1. 

TU1EF.: 

1 ft::::;:A 78 
2 0~:3B A9 BF 
:;: O:::::3D E:D (10 80 
4 ~334(1 A2 02 
5 0:;:42 BE 36 (13 
6 0345 AI2I 19 
7 £1347 A9 0(1 
8 1<:(::49 99 DF 0::: 
9 034C B::: 

1 (1 (134D CI2i ~30 

11 034F D0 F6 
12 (1~:51 AD 4F E8 
13 £1354 29 01 
14 0356 FI2I F9 
15 0::::5::: A9 92 
16 035A .:':II (H~1 80 
17 £1:35D AI2I FF 
18 035F A2 FF 
19 0361 CA 
2(1 (1362 DI2I FD 
21 (1364 8::: 
22 0:~:65 D(1 FA 
23 (1367 AD 4F EB 
24 iC136A 29 01 
25 036C DO F9 

SEI 
LDA 
STA 
LDi<: 
ST~< 
LD'r' 
LDA 
STA 
DE'r' 
CP'r' 
Bt'~E 
LDA 
AND 
BEG! 
LDA 
STA 
LD'T' 
LD:>~ 
DEX 
WE 
DE'r' 
BNE 
LDA 
A~m 
BNE 

#BF 
812100 

#(12 
'}3:36 

#19 
#00 

03DF, 'r' 

E84F 
#01 

(J351 
#92 

E:(1211) 
#FF 
#FF 

0361 

0361 
E84F 

#(11 
(1367 

COMPUTEI 

26 (136E A9 94 
27 037(1 E:D 00 8(1 
2::: (1:;:7~: 18 
29 0374 AD E(1 £1:3 
~:(1 (1377 69 01 
:31 0379 8D E0 (G 
32 (137C AD El ~n 
33 f137F 69 00 
34 tG::::l :;:m E1 (13 
35 03B4 AD E2 03 

.-,"":, 

..:' f 

38 
.-'q 
.:J_ 

40 
41 
42 
4:3 
44 
45 
46 
47 

(1:3:::7 
£13:::9 
03:::C 
€13:::F 
€1392 
(1~:94 

£1:;:97 
O~:9A 
O:;:9D 
(13AO 

03A6 

69 (n) 

:::D E2 
AD 4F 
2I1 36 
FO .DF 
(1E 36 
AD 
99 
AD 
'~Q -' _. 
AIl 
99 

EO 
E ~' '-' 
E1 
EA 
E2 
F1 

48 03A9 18 
49 (13AA 98 
5(1 iC13AB 69 E: 1 

03 
Er , 

e, 

0::: 

03 
(13 
03 
(13 
(13 
03 
(13 

51 03AD SD (10 81) 
52 (13E:0 C8 
53 03B1 CO £17 
54 (13B3 I10 BE 
55 83E:5 58 
56 03B6 60 

Program 2. 

READY. 

10 REM TIMER BASIC 

LDA 
STA 
CLC 
LDA 
ADe 
:3TA 
LDA 
ADC 
~;TA 

February 1982. Issue 21 

#94 
8(1(10 

(1 :~:E0 

#(11 
((::EO 
03El 

#130 
03El 

LDA (BE2 
ADe #O~J. 
~;TA (1 :;:E2 

E84F LDA 
A~m (1336 
BEr! 0373 
ASL ~j :~: ~:6 

LDA O:~:Hl 
0:3E::: ., 'r' 
(13E1 

STA 
LDA 
STA 
LIlA 

f13EA, 'r' 
03E2 

STA (1~:F1 , y 
CLC 
WA 
ADC #Bl 
STA 80(11) 
ItW 
cpy #137 
Bt-lE 0373 
CLI 
RTS 

20 REM ROBERT MACNAUGHTON OCT 5/80 
25 REM 2124 GREENHURST AVE 
30 REM MISSISSAUGA L4X IJ6 
35 REM THE MACHINE LANGUAGE PROGRAM , 

,MEASURES 7 TIMES DURING A SINGLE , 
.,TRIP 

40 REM UP TO 8 PHOTOTRANSISTORS ARE , 
,CONNECTED TO PA0-7 

45 REM SYS 826 ACTIVATES THE TIMER AND , 
,? APPEARS 

50 REM WHEN PA0 IS BLOCKED OFF, R , 
,APPEARS AND THE TIMER IS READY TO , 
,START 

60 REM WHEN LIGHT AGAIN FALLS ON PA0, 
, THE TIMER STARTS AND T APPEARS 

70 REM AS EACH OF PAI-7 IS CUT OFF , 
, THE TOTAL ELAPSED TIME IS STORED 

75 REM AS EACH MEASUREMENT IS MADE , 
, ITS NUMBER APPEARS (1-7 ) 

80 REM UNUSED PA LINES SHOULD BE OPEN , 
,CIRCUITS 

200 PRINT"fi" 
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205 INPUT"+NUHBER OF RUNS";NR

210 FORJ=1TONR

215 SYS826

220 FOR I=0TO6

225 REM THE NEXT STATEMENT CALCULATES -.

-.THE TIMES

226 REM THE MEMORY LOCATIONS FOR THE i

-.TIMES ARE (995,1002,1009) (996,

--1003,1010) ,

227 REM CONTINUING UP TO (1001,1008,

-.1015)

228 REM EACH TIMING CYCLE TAKES 43 -.

^MACHINE LANGUAGE STEPS OR 43 -.

^MICROSECONDS

230 T(I,J)=43*(PEEK(995+1)+PEEK(1002+1)*

-.256+PEEK(1009+1) *256*256)/1000000

240 REM THE NEXT STATEMENT ROUNDS OFF -.

iTHE TIMES TO 1/10000 S

250 T{I,J)=INT(T(I,J)*10000)/10000

260 PRINT T(I,J),

270 NEXT:PRINT:PRINT:NEXT

280 REM CALCULATE THE AVERAGE TIMES

290 PRINT"AVERAGE TIMES"

300 FOR I=0TO6:TM(I)=0:FOR J=1TONR

310 TM(I)=TM(I)+T(I,J)

320 AV(I)=TM(I)/NR

330 AV(I)=INT(AV(I)*10000)/10000

340 NEXT:NEXT

350 FOR I=0TO6:PRINTAV(I),:NEXT:PRINT

400 GOTO 205

COMPUTERS Listing Conventions

Many programs which are listed in COMPUTE! use

cursor control keys, color keys, and so forth. We have

established a listing convention which we believe

eases the task of typing programs in accurately.

PET/CBM/VIC Conventions

Generally. PET/CBM/VIC programs will contain

bracketed words for any special characters: [DOWN]

means the cursor-down key; [3 DOWN] means type

the cursor-down key three times.

If a program line runs over onto the next line

down, the -symbol indicates where the line broke

(in case the number of spaces is unclear between

quotes). An underline means that that key is shifted.

8032/Fat 40 Conventions

All Commodore Machines

BET WINDOW TOP

SET WINDOW BOTTOM

SCROLL UP

SCROLL DOWN

INSERT LINE

DELETE LINE

ERASE TO BEGINNING

ERASE TO END

TOGGLE TAB

TAB

ESCAPE KEY

CLEAR SCREEN

HOME CURSOR

CURSOR UP

CURSOR DOWN

CURSOR RIGHT

CURSOR LEFT

INSERT CHARACTER

DELETE CHARACTER

REVERSE FIELD OK

REVERSE FIELD OFF

[SET TOP]

(SET B0T1

[SCR OP]

[SCR DOWN)

[INST LINE;

[DEL LINE)

[ERASE BEG;

[ERASE END]

[TCL TAB)

[TAB)

(ESC)

[CLEAR)
[HOME]

[UP]
[DOWN]

[RIGHT]

[LEFT]

[INST]

[DEL)

[HVS]

[OFF]

RETCOM Systems, Inc., 61-B Mountain Blvd., Warren, New Jersey 07060 (201) 561-3112
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205 INPUT"VNUMBER OF RUNS";NR 
210 FORJ=lTONR 
215 SYS826 
220 FOR I=0T06 
225 REM THE NEXT STATEMENT CALCULATES ~ 

~THE TIMES 
226 REM THE MEMORY LOCATIONS FOR THE ~ 

~TIMES ARE (995,1002,1009) (996, 
~1003,1010) , 

227 REM CONTINUING UP TO (1001,1008, 
~1015) 

228 REM EACH TIMING CYCLE TAKES 43 ~ 
~MACHINE LANGUAGE STEPS OR 43 ~ 
~MICROSECONDS 

230 T(I;J)=43*(PEEK(995+I)+PEEK(1002+I)* 
~256+PEEK(1009+I)*256*256)/1000000 

240 REM THE NEXT STATEMENT ROUNDS OFF ~ 

~THE TIMES TO 1/10000 S 
250 T(I,J)=INT(T(I,J)*10000)/10000 
260 PRINT T(I,J), 
270 NEXT:PRINT:PRINT:NEXT 
280 REM CALCULATE THE AVERAGE TIMES 
290 PRINT"AVERAGE TIMES" 
300 FOR I=0T06:TM(I)=0:FOR J=lTONR 
310 TM(I)=TM(I)+T(I,J) 
320 AV(I)=TM(I)/NR 
330 AV(I)=INT(AV(I)*10000)/10000 
340 NEXT:NEXT 
350 FOR I=0T06:PRINTAV(I),:NEXT:PRINT 
400 GOTO 205 © 

COMPUTEI's Listing Conventions 
• 

Many programs which are li sted in COMPUTE! use 
cursor comrol keys, color keys, and so fonh. We have 
established a listin g convem ion which we believe 
eases ~h e task of typing programs in accurately. 

PET/CBMNlC Conventions 
Generally, PET/CBM/VI C programs will conta in 
bracketed words fo r a ny special characte rs: [DOWN] 
means the cursor-dow n key; [3 DO WN] means type 
the cursor-down key three limes. 

Ifa program line runs over onto the next line 
down, the - symbol indicates where the line broke 
(in case the number of spaces is unclear betwecn 
quo tes) . An unde rline mcans that that key is shi fted . 

8032/Fat 40 Conventions SET WIN DOW TOP 
SET WIN DOW BOTTOM 
SCROLL UP 
SCROLL OOWN 
INSERT LINE 
DELETE LINE 
ERASE TO BEGINNING 
ERASE TO END 
TOGGLE TAB 

T" 
ESCAPE KEY 

All Commodore Machines CLEAR SCREEN 
HO ME CURSOR 
CURSOR UP 
CURSOR DOWN 
CURSOR RI G HT 
CURSOR LEFT 
INSERT CHARACTER 
DELETE CHARACTER 
REVERSE FIELD ON 
REVERSE FIELD OFF 

ISET TOPI 
[SET BOT) 
[SCR up1 
[SCR DOWN} 
[INST LINE] 
[DEL LINEI 
[ERASE BEG] 
[ERASE ENOl 
['!'CL TAB) 
[TAB) 
! E:SC) 

[CLEAR) 
[HOME:] 
[up] 
[OOWN} 
[RIGHT] 
[LEFT} 
[ INST) 
[DEL) 
[RVS} 
[OFF) 

RETCOM Systems, Inc., 61-B Mountain Blvd., Warren, New Jersey 07060 (201) 561-3112 
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Review:

Screen Pro
Edward K Crossman, Ph.D.

Logan, UT

As a behavioral scientist with both teaching and

research responsibilities, I am always looking for

ways to save time. Yet, so many of the applications

touted by those in the computer field could be

more quickly accomplished with a pencil and a

stack of 3x5 cards. However, Screen Pro from

Kansas City Computers, Inc. has saved me time,

and, in this article, I will describe some of the fea

tures of this program, and how I applied it.

My home system consists of a CBM 8032 com

puter, a CBM 8050 disk drive, and an Epson MX-80

printer.

The data from my behavioral experiments

(and many others) are expressed in a relative fre
quency distribution: 10% of the subjects exhibited

behavior X, 20% exhibited behavior Y, etc. Typi

cally, these data are represented in tabular form.

When you have multiple experimental conditions

and, thus, many tables, it is difficult to see trends

or changes in the data. So, a bar graph, or histogram

(see Figure 1) is often used instead. It is much

easier to visually scan a series of histograms and

detect changes in the data than with many tables.

But how could I convert my frequency data into a

histogram quickly and simply and have it printed

out on my MX-80? That is where Screen Pro came

to the rescue.

Screen Pro, written in BASIC and machine

language, allows you to create text or graphics on

the screen, and then prints out what was on the

screen. Also, it can save the information as a screen

file on disk; each screen file occupies eight blocks

on disk. Once the screen file is on disk it can be

recalled and edited as you see fit. I have found the

editing functions adequate for my purposes. These

functions for the CBM 8032 (in addition to the

normal editing functions) include:

Set upper case

Set lower case

Scroll screen down

Expand Screen

Compress Screen

Insert a line

Delete a line

Erase to end of line

Erase from beginning of line

Enbable/disable quote mode (for graphics)

Send screen contents to printer (normal mode)

Send screen contents to printer (squeezed)

Abort current file on screen, retaining original if

editing

Normal exit of editor

Screen Pro has some other nice features. When

editing a screen file, it uses a temporary scratch

space on disk, so you can either save or scrap the

screen file you are currently editing, and at the

same time keep a backup of the original screen file

as it was before you started editing. Also the author

of Screen Pro, Keith Peterson, has gone to some

trouble to explain how, if you understand BASIC

programming, to create your own programs using

his machine language subroutine. Being an amateur

programmer, I don't fully grasp his instructions,

but perhaps you can. He has taken a very refreshing

approach by not protecting any of the software, so

you can examine it and change it to your specifica

tions. Essentially, if you write your own program,

you can create hundreds of screen files with the

ability to branch from one file to many others in

the series. Mr. Peterson has provided the would-be

programmer with several demonstrations of how

to do this. In essence, then, you could create a sort

of information management program, although it

would lack many features of a typical data base

management program, such as Create-A-Base, or

Commodore's Ozz.

There are a couple of things I have not been

happy with, however. First, the documentation,

while better than some I have seen, is written by

the programmer for people who already have

some knowledge of programming and computers.

My impression of many in the micro industry is

that they consider quality documentation unim

portant, yet there are people around who are

trained to explain computerese in everyday lan

guage; usually, however, they are not programmers!

The second problem concerns the Epson

printer. Screen Pro was designed only for the

Commodore 2022 and 4022 printers, and the

author states so and shows you the section of the

program where you can write a routine for your

own printer. Without such a routine, however,

when text is placed on the screen (he Epson prints

upper case characters as Epson graphic characters;

lower case characters are printed correctly, but

capitalized. This is a serious problem for me, and I

guess the only thing to do is to write a routine to

handle the case conversion.

The Epson also presents a problem for graphics

applications, such as mine, because it lacks the

Commodore graphics characters. However, I did

figure out a simple solution for my histogram

application. When one of the Commodore graphics

characters is placed on the screen and printed on

the Epson, it comes out as one of the Epson block-

type graphics characters. So I placed all of the
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Screen Pro has some other nice features. When 
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these on the Epson. From the mish-mash that

resulted I was able to pick out suitable symbols to

create the simple vertical and

horizontal lines that are required

in constructing a histogram. For

example, the letter "J" on the 8032

keyboard produces a vertical bar

on the Epson when the 8032 is in

the graphics mode. This method

produces funny pictures on the

8032 screen, but this has proved to

be only a minor annoyance since

there is enough resemblance to the

final product produced by the

Epson.

Overall, Screen Pro is a wel

come addition to the software

collection for the Commodore

systems, and at $39.95 is very rea

sonably priced. It is fast, relatively

easy to use, and fills a very specific

need that I have had for some

lime. Now, if someone would just

come up with a similar package

which would allow the user to

produce a graph rapidly, such as a

sine wave, on the screen and have

the image come out on an X-Y plot

ter, such as the MIPLOT! ' €
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VTC-20 Update
Extended

VIC-20 Input

Devices:

Paddles And

The Keyboard
Mike Bassman and Salomon Lederman

Woodside, NY

The VIC-20 has some remarkable capabilities not

documented by the manual. Specifically, you can

use game paddles with the VIC-20 as well as making

better use of the keyboard.

The Paddles

Have you ever seen the little nine pin port right

next to the power switch? This port can be used

with paddles. To make life easy, it can be used with

the widely available Atari game paddles (which are

used with their video games and home computers).

Just plug in a pair, and we'll be ready to begin.

These paddies are linear devices. What is meant by

this is that the paddle is a much more sensitive

device than a directional joystick, which can only

point in eight or so directions. You may think the

paddle is not even as good, pointing only left or

right. This is not true.

How It Works

What the paddle actually does is isolate one position

out of the 256 possible ones. When the paddle is

turned to the far right, this value is 0. Every time

you turn the paddle in either direction the number

is increased or decreased accordingly. The VIC-20

allows us to use up to two paddles. For each of

them, we can obtain a position value. These values

are in memory locations $900H for the first paddle,

and $9009 for the second. In decimal these are

36872 and 36873, respectively (A number preceded

by a "$" signifies that it is hexadecimal).

How To Do It

Shown below is a quick one liner that prints out the

values of both the paddle registers.

10 PRINT PEEK(36872);PEEK(36873): GOTO 10

Try typing and running this program now.

You should see a continuous stream of two numbers

flying by. Fiddle witli the paddles. The numbers

should change accordingly. The more you turn a

paddle left, the higher the number goes (the oppo

site for right, of course).

Next, we'll try something a little more compli

cated and which might be more applicable. Program

1 will move a little ball across the screen according

to your paddle position. It will also slide a musical

tone up and down at the same time. Here are some

noLes which will explain some of the program. The

first two lines are just set-up, setting volume for the

tone generator and clearing the screen. Line 20

gets the initial paddle position. The next line, 30,

determines the position of the ball on the screen.

The ball can move from the far left edge of the

screen (7900) to the far right (7921). Logically, the

thing to do is to move the ball a little bit left when

ever the paddle value goes a little bit up (turning

towards the left). The problem is that the paddle is

much more accurate than one line of the screen.

While the paddle has 256 possible calibrations,

one line of the screen is only 22 characters long.

What we do is to make a proportion of paddle

calibrations per screen character, in this case 11.64

(obtained by dividing 256 by 22). Now we have the

position of the ball on the screen. Line 40 does

almost the same thing, finding an appropriate tone

for the paddle position. We have 128 possible

tones, so the proportion of the calibrations to tones

is only 2 to 1. The next three lines just put the ball

on the screen, tack a color onto it, and turn on the

proper tone. Only the clean-up work remains to be

done now: a small delay loop so the ball doesn't

flicker badly, and erasing the ball and the color.

After this, we get a new paddle reading and start

all over again.

If you have run this little demonstration, the

advantage of a linear device should be obvious.

You can just whip the paddle back and forth without

having to worry whether the computer is fast

enough to keep up with you, and the ball will follow

because the paddles determine an absolute position,

rather than just a direction. This could be very

168 COMPUTEI February. 1982. I~e 21 

I 

VIC-20 Update 
Extended 
VIC-20 Input 
Devices: 
PaddlesAnd 
The Keyboard 
Mike Bossman and Solomon Lederman 
Woodside, NY 

The VIC-20 has some remarkable capabilities not 
documented by the manual. Specifica ll y, you can 
use game paddles with the V IC-20 as well as making 
better use of the keyboa rd. 

The Paddles 
Have yo u eve r seen the liLLie nine pin port right 
next LO the power switch? This port ca n be used 
with padd les. To make life easy, it can be used with 
the widely available Atari game paddles (which a re 
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device than a directional joystick , which can o nl y 
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How It Works 
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you turn the padd le in e ither direction the number 
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them, we can obtain a position va lue. T hese values 
a re in memory loca tio ns 9008 for the first paddle, 
and $9009 for the second. I n decimal these a re 
36872 and 36873, respectivel y (A number preceded 
by a "$" sign ifies that it is hexadecimal). 

How To 00 It 
Shown below is a quick o ne liner that prims out the 
values o f both the padd le registers. 

10 PRINT PEEK(36872);PEEK(36873): GOTO 10 

T ry typing and running thi s program now. 
You should see a cominuous stream of two numbers 
fl ying by. Fiddle with the paddles. The numbers 
should change accordingly. The more you llIrn a 
paddle le ft, the highe r the number goes (the oppo­
site fo r right, of course). 

Nex t, we'll try something a liLLie more compli­
cated and wh:ich might be more applicable. Program 
I will move a liLLie ball across the screen according 
LO your paddle position. It wi ll a lso slide a musical 
tone up and clown al lh e same t illle . Here are some 
notes wh ich will ex plain some of the program. T he 
first two lines arejust set-up, selling volu me for the 
tone generator and clea ring the screen. Line 20 
gets the initial paddle position. The nex t line, 30, 
de te rmines the pos itio n or the ball on the sc reen. 
T he ba ll can move fro m the far le ft edge or the 
screen (7900) to the far right (792 1). Logica ll y, the 
thing LO do is to move the ball a little bit left when­
ever the paddle value goes a little bit up (LU rning 
towards the left). The problem is that the paddle is 
much more accu rate than one line o f the screen. 

While the paddle has 256 possible ca li brations , 
one line of the screen is on ly 22 characters lo ng. 
What we do is to make a pro portion of padd le 
ca librations per screen cha racter, in thi s case I 1.64 
(obtai ned by di viding 256 by 22). Now we have the 
position of the ball on the screen. Line 40 does 
almost the same thing, findin g an appropriate tone 
for the paddle position. We have 128 possible 
tones , so the proportio n o f the ca librations to LOnes 
is o nl y 2 LO I. T he next three lines just put the ball 
on the screen, tack a color onto il, and turn on the 
proper LOne. On ly the clean-up work remains to be 
done now: a small delay loop so the ball does n't 
fli cke r badly, and e rasing the ba ll and the color. 
Afte r this, we get a new paddle reading and sta rt 
all ove r aga in. 

I I' yo u have run this little demonstration, the 
advamage of a linea r device should be obvious. 
You canjust whip the paddle back and forth without 
hav ing LO worry whether the compute r is f" st­
enough LO keep up with yo u, and the ball will follow 
because the paddles determine an absolute position , 
rather than just a direction. This could be ver y 
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convenient in games where speed is at a premium.

In the near future, I'm sure we'll see many clever

and innovative ways to use the paddles.

The Keyboard

There are two types of keyboards: ASCII, or hard

ware keyboards, and polled, or software keyboards.

The ASCII keyboard is a separate device from the

computer which just sends out the ASCII value of

the key being pressed. The polled keyboard is a

little more subtle. A polled keyboard is split up into

sections of eight keys, called rows. Generally, a

polled keyboard has eight rows. The computer can

test one row at a time, and detect which key along

with row is being pressed, if any. The polled key

board can also detect any number of key combina

tions along any particular row. Consequently,

polled keyboards need a fair amount of system

software to do what comes naturally to an ASCII

keyboard.

Most microcomputers today, the VIC-20 in

cluded, use polled keyboards because of the added

flexibility and lower price. Unfortunately, the VIC-

20 does not let us normally get at some of those

nice features. To us, from BASIC, it seemsjust like

an ASCII keyboard. We can only obtain one char

acter at a time using the GET command. If two

keys are being pressed down at once, the GET

command will almost randomly choose one of

those two as the value that gets sent back to the

user. If you wanted to do a two player game or a

game requiring simultaneous depressing of more

than one key, life would be very difficult. But

here's how it can be done.

Polled Keyboard Encoding

The VIC-20 polled keyboard has eight rows of

eight keys each. Each row can be selected by a

particular value. The eight values for the eight

rows are all shown in Table I. These values are by

no means arbitrary. If you examine the table, you

can see that the values are given in binary, as well

as decimal and hexadecimal. Row values were

made by turning on all the bits in the byte, then

turning off the bit which the row represents. For

example, the first row has all the bits on (set to I)

except for the one on the far left, which is off (or

0). Then this binary number is simply used in its

hexadecimal or decimal form to represent the row.

Each key along the row is handled in exactly the

same manner as the rows (for example, the value

representing the first row would be the same as the

one representing the first key in that row). This is a

little confusing, but it works out well in the end.

Table 2 is the keyboard encoding matrix. It shows

all the row values going down, and all the keys

along each row, and their value. For instance, the

keys on row 223 are F3, = ,:,K,H,F,S, and Com

modore. The value of the Commodore key would

be 254.

Implementing Keyboard Theory

Using an individual row on the keyboard is ac

complished as follows. You select a row by POKEing

its value into a memory location we'll call the row

select register. Then you can get the information

as to which key(s) is hit by PEEKing another loca

tion, the keyboard data register. The row select

register is located at $9120 (37152), and the data

register at $9121 (37153).

Things don't work out as easily as doingjust

one POKE, then another PEEK. The problem, in

this case, is the RUN STOP ROUTINE. This part

of BASIC is the one that checks if you hit this key

during the execution of a program. If you have,

the program stops. What the routine does is, after

every command executed, it puts a 247 in the row

select register (the row which has the RUN STOP

key) and checks the data register for a value of 254

(eighth key over). If the data register is 254, then

you have hit the RUN STOP key, and program

execution terminates.

What this means for us is that, even after we

havejust chosen a row by POKEing a value into

the select register, the RUN STOP routine will

change it right back to a 247. Very bad news indeed,

unless you only want to use row 247. Not only that,

but you can't use the RUN STOP key for your own

purposes. There is a way to disable the RUN STOP

key. POKEing 808 with 114 turns off the RUN

STOP key, and POKEing 808 with 112 turns it

back on again. This does not solve our problem.

Turning off the RUN STOP key will prevent it

from ending program execution when that key is

hit, but the routine still stores that 247 in the select

register. However, when we clear up the major

problem, turning off the RUN STC)P key will allow

us to use that key in our programs.

A Solution

The way to solve this problem is by noticing that

this routine operates after every BASIC command.

What must be done is to POKE in our select value,

then PEEK the data register, all in the time of less

than one BASIC command. Machine language is

the answer. The VIC-20 can use machine language

even though it has no direct facilities for entering or

saving it. [SeeJim Butt&rfield's Tinymon in COMPUTE!

#20, pg. 176 which provides a monitor for VIC, — Ed.]

We are going to use a very short machine language

routine that simply puts our row into the select

register, looks at the data register, then puts the

contents of the data register into a RAM location

that the BASIC program can look into. Program 2

showsjust such a machine language program. Not

much to it at all, just five lines OF CODE. The first
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convenient in games where speed is at a prenlium. 
In the near fULUre, I'm sure we'll see many clever 
and innovative ways LO use the padd les. 

The Keyboard 
There are two types of keyboards: ASCII, or hard­
ware keyboards , and polled, or software keyboards. 
The ASCII keyboard is a separate device from the 
computer which just sends out the ASCII va lue of 
the key being pressed. The polled keyboard is a 
little more subtle. A polled keyboard is split up inLO 
sections of eight keys, ca ll ed rows . Generally, a 
polled keyboard has eight rows . The computer can 
test one row at a time, and detect which key along 
with row is being pressed, if any. The polled key­
board can also detect any number of key combina­
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polled keyboards need a fa ir amount of system 
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nexibility and lower price. Unfortunately, the VIC-
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nice fealLlres. To us, from BASIC, it seems just like 
an ASCI I keyboard . We can only obtain one char­
acter at a time using the GET command. If two 
keys are being pressed down at once, the GET 
command will almost randomly choose one of 
those two as the va lue that gets sent back LO the 
user. I f yo u wanted to do a two player game o r a 
game requiring simultaneous depressing of more 
than one key , life would be very difficult. But 
here's how it can be done. 

Polled Keyboard Encoding 
The VIC-20 polled keyboard has eight rows of 
eight keys each. Each row can be selected by a 
particular va lue. The eight values for the eight 
rows are all shown in Table I. These va lues a re by 
no means arbitrary . If you examine the table , you 
can see that the val ues are given in binary, as well 
as decimal and hexadecimal. Row values were 
made by turning on all the bits in the byte, then 
turning off the bit which the row represents. For 
example , the first row has all the bits on (setLO I) 
except for the one on the far left, which is off (or 
0). Then this binary number is simply used in its 
hexadecimal or decimal fo rm LO represent the row. 
Each key along the row is handled in exacLi y the 
same manner as the rows (for example, the va lue 
representing the first row wou ld be the same as the 
one representing the first key in that row). This is a 
li ttle confusing, but it works out well in the end. 
Table 2 is the keyboard encoding matrix . I·t shows 
all the row values going down, and all the keys 
along each row, and their value. For instance, the 
keys on row 223 are F3, = ,:,K,H,F,S, and Com-

modore. T he va lue of the Commodore key would 
be 254. 

Implementing Keyboard Theory 
Using an individual row on the keyboard is ac­
complished as follows. You select a row by POKEing 
its value into a memory location we' ll call the row 
select register. T hen you can get the information 
as LO which keyes) is hit by PEEKing another loca­
tion , the keyboard data register. The row select 
register is located at $9 120 (37 152), and the data 
registe r at $9 12 I (37 153). 

T hings don't work out as eas il y as doingjust 
one POKE, then another PEEK. T he problem, in 
this case, is the RUN STOP ROUTINE. T his part 
of BASIC is the one that checks if yo u hi t th is key 
during the execution ofa program . If you have, 
the program SLOps. What the routine does is, a fter 
eve ry command executed, it puts a 247 in the row 
select register (the row which has the RUN STO P 
key) and checks the data register for a value of 254 
(e ighth key over). I f the data register is 254, then 
you have hit the R STOP key, and program 
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What this means fo r us is that, even afte r we 
have JUSt chosen a row by POKEing a value inLO 
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change it right back LO a 247. Very bad news indeed, 
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purposes. T he re is a way to disable the RUN STOP 
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Turning off the RUN STOP key will prevent it 
from ending program execution when that key is 
hit, but the routine still SLO res that 247 in the select 
register. However, when we clear up the major 
problem , turning off the RU STOP key wi ll allow 
us to use that key in our programs. 

A Solution 
The way LO solve this problem is by noticing that 
this routine opera tes after eve ry BASIC command. 
What must be done is to POKE in our se lect value, 
then PEEK the data register, all in the time of less 
than one BASI C command. Machine language is 
the answer. The VIC-20 can use machine language 
even though it has no d irect fac ilities for entering or 
saving it. {See Jim B'UIlI!lfield's Tinyll1.oll ill COMPUTE! 
# 20, pg. 176 which provides a monitorJor VIC -Ed.] 
We are going to use a very short machine language 
routine that sim ply puts our row in LO the select 
register, looks at the data register , then putS the 
contents of the data register into a RAM location 
that the BASIC program can look in LO. Program 2 
shows JUSt such a machine language program. Not 
much to it at all , just five lines OF CODE. T he first 
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instruction loads in the row value, in this case a $7F

(127). The second stores it in the select register.

The next picks up a value from the data register.

The last two just store that value in accessible RAM

(at $1DFF, or 7679), then returns back to BASIC.

This routine will do the trick because it does

what we want in less than one BASIC command.

Even though the VIC-20 has no real method for

entering machine code data, it can be done anyway.

You just take the machine code values, convert

them into decimal, and stick them into a BASIC

DATA statement. Then just add a line of BASIC

that reads the values and puts them in the correct

place. In Program 3, we have a complete deomon-

stration. Lines 30 and 40 are the aforementioned

DATA statement and reader/POKFR. Line 5 turns

off the RUN STOP.

Lines 10 and 20 need a little bit of explanation.

Table 1.

127-7F-

191 -BF

223 - DF

239 - EF -

247 - F7 -

251 - FB

253 - FD

254 - FE

0111 1111

- 1011 1111

- 1101 1111

- 1110 1111

1111 0111

- 1111 1011

- 1111 1101

- 11111110

We are going to put the machine language routine

into the top of available memory. Unfortunately,

BASIC also wants to use this space. These lines tell

BASIC not to use the highest 21 bytes of RAM.

Locations 51 and 52, as well as 55 and 5(5 contain

the top of BASIC RAM in low, high format. Low,

high format is when the low byte of an address
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precedes the high byte of it. To calculate an address

from this format, just use this formula: (256*high

byte +low byte = address). Normally the low and

high byte for the top of BASIC are 00 and 30,

respectively (yielding an address of 7680). These

we change to 235 and 29, giving an address of

7659. Line 50 goes to our machine code routine,

line 60 prints the result, and 70 repeats the process.

Try it now. I'll wait. If you press one of the keys

from the first row, the appropriate value will be

printed. No key is indicated by its printing 255. As

it is now, this program will print first row values.

To change the row, just change the second item of

data in line 30. I used this program, incidentally, to

make the keyboard matrix chart.

All this may seem pretty useless to you at this

point. Our next program will do something that

cannot be done with regular old BASIC. Program

4 will play a tone of varying pitch depending on

which of two keys you hit. Doesn't sound too ex

citing, but it will play the two tones one after the

other even if both keys are pressed at the same

time. This is the basis of two-player games, where

the computer can fairly give one turn to each player.

All the material in this program should be old hat

to you now, so I won't bother to explain it.

Hopefully you've learned to use your paddles

and keyboard now. Put them to good use!

Program 1.

1 REM Listing 1

5 P0KE36B78..3

10 PRINT"CShift/Home]"

20 X=PEEK(36872)

30 L=7921-INT<X/11.64)

40 T=255-INT(X/2>:IF T=255 THEN T=

254

50 POKELj.81

55 POKEL+30720,2

60 POKE36B74,T

70 FOR K=l TO 10:NEXT

BO P0KEL,32:P0KEL+30720,l

90 60T020

OK

Program 2.

A9 7F LDA #*7F

8D 20 91 STA *9120

AD 21 91 LDA $9121

8D FF ID STA $1DFF

60 RTS

Program 3.

5 POKE 80B,114

10 POKE 51,235:POKE 52,29

20 POKE 55,235:POKE 56,29

30 DATA 169,127,141,32,145,173,33,

145,141,255,29,96

40 FOR K=l TO 12:READ X:PDKE 7659

+K,X:NEXT K

50 SYS 7660

60 PRINT PEEK(7679);

70 G0T050

OK

Program 4.

1 REM Listing 4

10 P0KE808,114:P0KE51,235:P0KE52,29

:P0KE55,235:P0KE56,29:P0KE3687B,

3

20 DATA169,127,141,32,145,173,33,

145,141,255,29,96

30 FOR K=l TO 12:READ X:P0KE 7659

+K,X:NEXT K

40 POKE 7661,127:SYS 7660

50 IF PEEK(7679)=254THENP0KE36874,

200:FORK=1T0500:NEXTK:POKE36B74,

0

60 P0KE7661,191:SYS 7660

70 IF PEEK(7679)=127THENP0KE36875,

200:F0RK=lT0500:NEXTK:P0KE36875,

0

80 BOTO 40

OK ©
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precedes the high byte of it. To calculate an address 
from this format , just use this formula: (256*hlgh 
byte + low byte = address). ormall y the low and 
high byte for the LOp of BASIC are 00 and 30, 
respectively (yield ing an add ress of 7680). These 
we change to 235 and 29, giving an address o f 
7659. Line 50 goes LO our machine code routine, 
line 60 prims the result, and 70 repeats the process. 
T r y it now. I'll wait. If you press one of the keys 
from the first row, the appropriate value will be 
primed . No key is indicated by its priming 255. As 
it is now, this program will prim first row values. 
To change the row, just change the second item of 
data in line 30. I used this program, incidenta lly, to 
make the keyboard matrix chart. 

All this may seem prelly useless to you at this 
point. Our next program will do something that 
cannot be done with regular old BASIC. Program 
4 will playa LOne o f varying pitch depending on 
which of two keys you hit. Doesn't sound LOO ex­
citing, but it will play the two LOnes one after the 
other even if both keys are pressed at the same 
time. T his is the basis of two-player games, where 
the com pUle r can (" idy give o ne turn to each player. 
All the material in this program should be old hat 
LO yo u now, so I won 't bother LO explain it. 

Hopefull y yo u've learned LO use your padd les 
and keyboard now. Put them to good use! 

Program I. 
1 REM Listing 1 
5 POKE36878,3 
10 PRINT"[Shift/Home)" 
20 X=PEEK(36872) 
30 L=7921-INTeX/11.64) 
40 T=255-INTeX/2):IF T=255 THEN T= 

254 
50 POKEL,81 
55 POKEL+30720,2 
60 POKE36874,T 
70 FOR K=l TO 10: NEXT 
80 POKEL,32:POKEL+30720 , 1 
90 GOT020 
OK 

Program 2. 
A9 7F LDA #$7F 
8D 20 91 STA $9120 
AD 21 91 LDA $9121 
8D FF 1D STA $lDFF 
60 RTS 

Program 3. 

5 POKE 808,114 
10 POKE 51,235:POKE 52,29 
20 POKE 55.235:POKE 56,29 
30 DATA 16~,127,141,32, 145 , ' 173,33, 

145,141,255,29,96 
40 FOR K=l TO 12:READ X:POKE 7659 

+K,X :NEXT K 
50 SYS 7660 
60 PRINT PEEK(7679); 
70 GOT050 
OK 
Program 4. 
1 REM Li.sti ng 4 
10 POKE808,114:POKE51,235:POKE52,29 

:POKE55 ,235:POKE56,29:POKE36878 , 
3 

20 DATA169,127 , 141 ,32, 145 , 173, 33, 
145 ,1 41,255,29 , 96 

30 FOR K=l TO 12:READ X:POKE 7659 
+K,X:NEXT K 

40 POKE 7661 , 127:SYS 7660 
50 IF PEEK(7679)=254THENPOKE36874, 

200:FORK=lT0500:NEXTK,POKE36874, 
o 

60 POKE7661,191:SYS 7660 
70 IF PEEK(7679)=127THENPOKE36875 , 

200: FORK=lT0500: NEXTK: POKE36875, 
o 

80 GOTO 40 
OK © 

MALA 
Educational Programs 
For Your Pet For Only 

$48 
Each "MALA" comes to you on 
cassette with 4 brand new pro­
grams to load and ~ on your 
Pet . / 

comm*mnA 
SYSTEmS. mc_ 

P. O. BOH 3 25 
mH.FOfUl. miCHIGAn 460 <4 2 

[3.3J 6R5 - 0113 

VIC TRE K· HANGMAN 
TANK' YAHTZEE 

DAMSEL' NAS PLUS 
AND MANY MORE 

o~J $ 7. 95 Each 

~ FREE Program Summaries available 
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Timekeeping
Keith Schleiffer

Annandale, VA

The friendly computer guide that comes in the box

with your VIC 20 mentions several interesting

features that the casual reader can easily miss. In

my most recent rereading, I discovered the time

keeping feature of the VIC. The computer can

keep real clock time, count elapsed time, or time

controlled pauses during program execution.

The clock is available as the reserved variables

TI and TI$. TI actually counts time passing. TI$ is

a string variable, which depicts this time count in

HHMMSS format (hours, minutes, and seconds,

without any punctuation) on a twenty-four hour

clock.

How does the VIC do this timekeeping? When

the computer is first turned on, the timekeeper

initializes at 000000 (midnight). You can then set it

to act as a clock by assigning to TI$ a string repre

senting the correct time. For instance, if I initialize

the timekeeper as a clock at 1:29:30 in the after

noon, I would enter the statement:

TI$ = "132930"

The VIC would convert this to 48570 seconds after

midnight, multiply by sixty, and assign:

TI = 2914200

and continue counting from there. TI is counted

in one-sixtieth second intervals; that is, when TI

has increased by sixty, one second has passed. The

time count is kept in memory locations 160, 161,

and 162.

Once you have set the correct time, you can

check it whenever you wish by entering:

PRINT TI$

and the VIC will display the time, again in

HHMMSS format. I like to set TI$ to keep clock

time, and check it occasionally, so my wife doesn't

have to complain about getting less attention than

the computer. The timekeeper can be used in

programming to control operations at scheduled

times during the day, such as periodic data-

collection from an experiment, or to control your

lights in a household security program.

To use the VIC to count elapsed time, you

cannot start and stop the time counter. To get

around this problem, you must run a second vari

able to count time in parallel with TI, then stop

counting with that second variable when the limed

period is over. The following program uses the

"hit any key" concept to start and stop timing:

100 GETA$:IFA$ = "" THEN 100

110 TS = TI

120 PRINT "TIMING"

130 TC = TI:GETA$:IFA$ = ""THEN130

140 TE = (INT«TC-TS)/6 + 0.5))/IO

150 GOSUB 400 : PRINT T$

160 END

400 REM CONVERTS SECONDS TO HH:MM:SS.S

FORMAT

410 HI = INT(«TE /60/60/24) - (INT(TE /60/60/24)))

*24>

420 B1 = STR$(H1)

430 H$ = MID$(B$,2,2) : IF Hl< 10 THEN H$ = "0"

+ MID$(B$,2,1)

440 T3 = TE-(H1*6O*24)

450 Ml =INT(«T3 /60/60) - (INT(T3 /60/60))) * 60)

460 B$ = STR$(MI)

470 M$ = MID$(B$,2,2) : IF Ml < 10 THEN M$= "0"

+ MID$(B$,2,1)

480 T2 = T3-(M1 * 60)

490 SI =INT(((T2 /60) - (INT(TE/60») * 60)

500 B$ = STR$(S1)

510 S$ = MID$(B$,2,4):IFSl<10THENS$ = "0"

+ MID$(B$,2,3)

520 T$ = H$ + ":" + M$ + ":*' + S$ : RETURN

Line 130 converts TE to the elapsed time in seconds

and rounds off to the nearest tenth. The subroutine

starting at line 400 will convert this to "clock" dis

play, complete with colons in HH:MM:SS.S format,

down to tenths of seconds. A simpler approach

would use TI$ by assigning to it the elapsed time

value and immediately printing it:

140 TE = TC-TS

150 TI = TE : PRINT TI$ : END

You won't want to use this method if you are using

TI as a real clock, or if you're relying on the time

keeper to track more than one period at once.

You can use the timekeeper for the Scoreboard

in a game, either by displaying stopwatch time or

TI$, to show time passing, or by calculating time

remaining and displaying a countdown timer. The

followinng program is a version of the countdown

timer.

100 PL = 5 : REM PERIOD LENGTH 5 MINUTES

110 PS = TI: REM PERIOD STARTS NOW

120 PF=PS + PL*60: REM PERIOD FINISH TIME

130 TR = PF-TI: REM TIME REMAINING

140 GOSUB 400

150 PRINT "[clr]" T$

160 IFTKPFTHEN 130

170 END

400 REM CONVERTS SECONDS TO MM:SS

FORMAT

440 T3 = INT(TR/60 + 0.5)

450 Ml = INT{((T3 /60/60) - (INT(T3 /60/60))) * 60)

460 B$ = STR$(M1)

470 M$ = MID$(B$,2,2):IFM1<1OTHENM$ = "O"

+ MID$(B$,2,I)

480 T2 = T3-(M1 * 60)
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T he fri endl y compute r gu ide that comes in the box 
with your VIC 20 mentio ns several interesting 
features that the casual reader can easil y miss . In 
my most recent rereading, I d iscovered the time­
keeping feature o rthe VIC, The compute r can 
keep rea l clock time, count elapsed time, or time 
controlled pauses during program execution. 

The clock is available as the reserved va riables 
TI and TIS. T I actually counts time passing. TIS is 
a string variable, which depicts this time count in 
HHMMSS format (hours, minutes, and seconds, 
without any punctuatio n) on a twenty-four hour 
clock, 

How does the VIC do this timekeeping? When 
the computer is first turned on, the ti mekeeper 
initializes at 000000 (midnight). You can then set it 
LO act as a clock by assigning to TI $ a string repre­
senting the correct lime. Fo r instance, if I initi alize 
the timekeeper as a clock at I :29 :30 in the after­
noon , I wou ld enter the statement: 

TI$ = "132930" 

The VIC would convert this LO 48570 seconds after 
midnight, multiply by sixty, and assign : 

TI = 2914200 

and continue counting from there. Tl is coullled 
in one-s ixtieth second inte rva ls; that is, when T l 
has increased by sixty, one second has passed, T he 
time count is kept in memory locatio ns 160, 16 1, 
and 162. 

Once you have set the correct time, yo u can 
check it whenever you wish by entering: 

PRINT TIS 

and the VIC will display the time , again in 
HHMMSS fo rmal. I like LO set TIS LO keep clock 
time, and check it occasionall y, so my wife doesn't 
have LO complain about getting less auelllion than 
the computer. The ti mekeeper can be used in 
programming to control operations at scheduled 
times during the day, such as periodic data­
collection from an ex periment, or LO control your 
lights in a household security program . 

To use the V IC to coulll elapsed time, yo u 
cannot sta rt and stop the time counter. To get 
aro und this problem, yo u must run a second vari­
able to count time in parallel with T l , then sLOp 
counting with that second variable when the timed 
pe riod is ove r. The following program uses the 
"hit any key" concept LO sta rt and sLOp timing: 

100 GETA$: IF A$=" "THEN 100 
110 TS=TI 
120 PRINT "TIMING" 
130 TC=TI: GET A$: IF A$="" THEN 130 
140 TE=(INT «TC-TS) / 6+0,5» I 10 
150 GOSUB 400: PRINT T$ 
160 END 
400 REM CONVERTS SECONDS TO HH:MM:SS,S 

FORMAT 
410 HI = INT«(TE 160/60/24) - (INT(TE 160/60/24») 

, 24) 
420 BI =STR$(H I) 
430 H$=MID$(B$,2,2): IF HI <IO THEN H$= " O" 

+ MID$(B$,2, 1) 
440 T3=TE - (HI ' 60 ' 24) 
450 M I = INT(((T3 160/60) - (INT(T3 160/60») , 60) 
460 B$=STR$(MI) 
470 M$= MID$(B$,2,2): IF MI <IO THEN M$ = "O" 

+ MID$(B$,2,1) 
480 T2=T3-(MI ' 60) 
490 SI = INT«(T2 /60) - (INT(TEl60») ' 60) 
500 B$ = STR$(S 1) 
510 S$ = MID$(B$,2,4) : IF SI <IO THEN SS= " 0" 

+ MID$(B$,2,3) 
520 T$=H$+":" +M$+ " :"+S$: RETURN 

Line 130 converts TE LO the elapsed time in seconds 
and ro unds o ff to the nea rest te lllh . The subroutine 
starting at line 400 will conve rt this to "clock" di s­
play, complete with colons in H H: MM :SS,S format , 
down LO telllhs of seconds, A simple r approach 
would use TI$ by assigning LO it the elapsed time 
va lue and immediately printing it : 

140 TE=TC-TS 
150 TI = TE : PRINT TI$ : END 

You won 't wa nt to use this method if yo u a re using 
T I as a rea l clock, or if you're rel ying on the time­
keeper to track more than one period at o nce. 

You can use the timekeeper for the scoreboard 
in a game, either by display ing sLOpwatch time or 
T I , LO show time passing, or by calculating time 
remaining and displaying a coullldown timer. T he 
fo llowinng program is a version of the cou llldown 
time r. 

100 PL= 5: REM PERIOD LENGTH 5 MINUTES 
110 PS=TI: REM PERIOD STARTS NOW 
120 PF= PS+ PL ' 60 : REM PERIOD FrNISH TIME 
130 TR=PF-Tl : REM TIME REMAINING 
140 GOSUB 400 
150 PRINT "[elrl" T$ 
160 IFTI <PFTHEN 130 
170 END 
400 REM CONVERTS SECONDS TO MM:SS 

FORMAT 
440 T3 = II~T (TR 160 + 0,5) 
450 M 1= INT«(T3 /60/60) - (INT(T3 /60/60») ' 60) 
460 B$=STR$(MI ) 
470 MS=MID$(B$,2,2) : IF MI <10 THEN M$="O" 

+ MIDS(BS,2, 1) 
480 T2=T3-(M I ' 60) 
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490 SI = INT(((T2 /60) - <INT(TE /60))) * 60)

500 B$ = STR$(S1)

510 S$ = MID$(B$,2,2) : IF SI < 10 THEN S$ = "0"

+ MID$(B$,2,1)
520 T$=M$ + ":" + S$ : RETURN

The most valuable feature of the timekeeper is

the ability to control the length of pauses made

during execution, independent of the program

lines being executed. The friendly computer guide

shows how to make delays by using a FOR ... NEXT

loop with the statements:

FOR I = 1 TO 100 : NEXT I

The major problem with this method is that it ties

up the whole program while you pause. You can

insert program lines for execution during the loop,

but then some guesswork and experimenting will

be necessary every time you program to obtain the

desired pause. Frequently you will have to com

promise between the statements you want to execute

and the time you can allot to the pause. Finally, if

the lines executed during the pause contain the

decisions with varying amounts of program to be

executed based on the decision, the length of the

pause becomes unpredictable.

Getting Control Over Pause

The timekeeper counts independently, on a steady

basis, and allows you to assume control of the length

of a pause, while permitting other parts of the

program to continue. To do this you simply note

the time the pause begins and add the desired

pause length, giving the time the pause will end.

An IF decision watches for the clock to exceed that

end time, and you can run other parts of the pro

gram while the pause is in progress. The decision

watching for the end of the pause must be made

with a reasonable frequency, so the number of

statements you can execute between repetitions of

the end-time decision will depend on how long the

pause is and how exact you want the measurement

of the pause to be.

As a very conservative rule-of-thumb, allow

twenty eighty-character (multiple statement) pro

gram lines to reach the end-time decision at an

interval of about ten percent of the total pause

length. For example, if I pause for about ten se

conds, I can allow up to one second, or about twenty

program lines. Similarly, a two-second pause will

allow up to four program lines between repetitions

of the end-time decision. You can use a greater

number of lines if they do not contain several

statements each.

These time estimates are very rough: do some

experimenting yourself to find how many state

ments you can squeeze in and still get accurate

control of the pause length. Once you have estab

lished some rules for yourself, they should be

useful in all your programming.

As an example of the pause, let's say that I'm

writing a game program in which we explore a

dungeon. If someone casts a magic spell of dark

ness, then I want to give no visual clues for the

length of the spell — say twenty seconds — while the

action of the program continues. The following

segment of a program will provide that effect;

100 DEFFNPS(T2)=TI + (T2*60>

350 REM THE SPELL IS CAST

360 GOSUB900:P1 = FNPS(20)

370 REM PI = TIME TO END BLACKOUT

380 REM THE

390 REM PROGRAM

400 REM CONTINUES

410 REM RUNNING

420 REM WITH A

430 REM BLACK

440 REM SCREEN

490 REM (UP TO FORTY PROGRAM LINES)

775 IF TI>P1 THEN GOSUB 902 : GOTO 800

780 GOTO 380

800 END

900 POKE 36879.8 : FOR I = 38400 TO 38906 :

POKE 1,0 : NEXT I

905 RETURN : REM BLACKOUT MAKER

920 POKE 36879,78 : RETURN : REM BLACKOUT

LIFTER

This application uses the function PS to relate

the desired pause length (T2) to a future time

value (PI) which defines the end of the blackout.

Another application of the pause timer can

limit how often I may perform an action. I'm writing

a game in which the player fires a laser cannon that

takes five seconds to recharge before it can be fired

again. The line which times the firing interval

looks like this:

350 IF PEEK<197) = 35 AND TI>P1 THEN GOSUB

800:Pl=TI + (5*60)

800 RETURN : REM VISUAL AND SOUND EFFECT

FOR LASER FIRING

Here there is no need to worry about running the

end-time decision within a set interval — the next

time I want to fire the cannon, the logical AND in

the decision checks to see if it has recharged. This

pause method can also be used in an education

program, to limit how soon the student may answer

after a question appears, or may try a second time

after an incorrect first answer has been entered.

If you're interested in converting existing

programs to timekeeper pauses, the statement:

FOR I = 1 TO 100 : NEXT I

is worth about eight counts on the timekeepeer, or

0.13 seconcis. There will be some difference be

tween this statement arid a longer loop. For in

stance, modifying the statement to:

FOR I = 1 TO 1000 : NEXT I
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490 SI = INT«(T2 /60) - (INT(TE 160») * 60) 
500 B$=STR$(SI) 
510 S$=MID$(B$,2,2): IFSI<lOTHEN S$="O" 

+ MID$(B$,2,1) 
520 T$=M$+":"+S$: RETURN 

The most valuable feature of the timekeeper is 
the ability to control the length of pauses made 
during execution , independent of the program 
lines being executed. The friendly computer guide 
shows how to make delays by using a FOR ... NEXT 
loop with the statements: 

FOR 1= I TO 100: NEXT I 

The major problem with th is method is that it ties 
up the whole program while you pause. You can 
insert program lines for execution during the loop, 
but then some guesswork and experimenting will 
be necessa ry every time yo u program to obtain the 
desired pause. Frequently you will have to com­
pro mise between the statements you want to execute 
and the time you can allot to the pause. Finally, if 
the lines executed during the pause conta in the 
decisions with varying amounts of program to be 
execu ted based on the decision , the length of the 
pause becomes unpredictable . 

GeHlng Control OVer Pause 
The timekeeper counts independently, on a steady 
basis, and allows you to assume control of the length 
of a pause, while permitting other parts of the 
program to continue. To do this you simply note 
the time the pause begins and add the desired 
pause length , giving the time the pause wi ll end. 
An IF decision watches for the clock to exceed that 
end time, and yo u can run other parts of the pro­
gram while the pause is in progress . The decision 
watching for the end of the pause must be made 
with a reasonable frequency, so the number of 
statements you can execute between repetitions of 
the end-time decision will depend on how long the 
pause is and how exact you wa nt the measurement 
of the pause to be. 

As a very conservative rule-of-thumb, allow 
twenty eighty-cha racte r (multiple statement) pro­
gram lines to reach the end-time decision at an 
interval of about ten percent of the total pause 
length. For example, if I pause for abo ut ten se­
conds, I can allow up to one second, or about twenty 
program lines. Similarly, a two-second pause wi ll 
allow up to four program lines between repetitions 
of the end-time decision. You can use a greater 
number of lines if they do not contain several 
statements each. 

These time estimates are very ro ugh: do some 
experimenting yourself to find how many state­
ments you can squeeze in and still get accurate 
control of the pause length. Once you have estab­
lished some rules for yourself, they should be 

useful in all your programming. 
As an example of the pause , let's say thatI'm 

writing a game program in which we explore a 
dungeon. If someone casts a magic spell of dark­
ness , then I want to give no visual clues for the 
length o f the spell- say twenty seconds - while the 
action o f the program continues. The following 
segment of a program will provide that e ffect: 

100 DEF FN PS(T2) = TI + (T2 • 60) 
350 REM THE SPELL IS CAST 
360 GOSUB 900 : PI = FN PS(20) 
370 REM PI = TIME TO END BLACKOUT 
380 REM THE 
390 REM PROGRAM 
400 REM CONTINUES 
410 REM RUNNING 
420 REM WITH A 
430 REM BLACK 
440 REM SCREEN 
490 REM (UP TO FORTY PROGRAM LINES) 
775 IFTI ' PI THEN GOSUB 902: GOTO 800 
780 GOTO 380 
800 END 
900 POKE 36879,8 : FOR I = 38400 TO 38906 : 

POKE 1,0 : NEXT I 
905 RETURN: REM BLACKOUT MAKER 
920 POKE 36879,78: RETURN: REM BLACKOUT 

LIFTER 

This application uses the function PS to relate 
the desired pause length (T2) to a fUlllre time 
value (P I) which defines the end of the blackout. 

Another application of the pause timer can 
limit how often I may perform an action. I'm writing 
a game in which the playe r fires a laser cannon that 
takes five seconds to recharge before it can be fired 
again. The line wh ich times the firing interval 
looks like th is: 

350 IF PEEK(197) = 35 AND TI ' PI THEN GOSUB 
800: PI = TI + (5*60) 

800 RETURN.: REM VISUAL AND SOUND EFFECT 
FOR LASER FIRING 

Here there is no need to worry about running the 
end-time decision within a set interval - the next 
time I want to fire the cannon, the logica l AN D in 
the decision checks to see if it has recha rged. Th is 
pause method can also be used in an education 
program, to limit how soon the student may answer 
a fte r a question appears, or may try a second time 
afte r an incorrect first answer has been enlered. 

If you're il)te rested in converting existing 
programs to timekeepe r pauses, the statement: 

FOR I = I TO 100 : NEXT I 

is wo rth about eight counts on the timekeepeer, or 
0.1 3 seconds . There will be some difference be­
tween this statement alid a longer loop. For in ­
stance, modifying the statem ent to: 

FOR I = I TO 1000 : NEXT I 
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CDMMODORE VIC SOFTWARE

Duality Softvare which incorpwatts exciting Sound, Color,

Graphics and Animation. Show off all of the iany facets and

capabilities of your cMputtr.

^ 80/40 COLUMN ALIEN INVADERS

P Exactly duplicates the fawwi arcade giM. Enjoy hours of

P challenginq fun. For Couodore Computers «ith Release 4 of

f
Lunar Lander

■Vap

Breakout

Blackjack

Pong

Slots

Alien Raiders

Botbs Aoay

Hoie Finance

Hath Drill

Hangun

Yahtie

Othello

Target toon

Shooting Gallery

Capture

All of the above are priced at 19.95 or select any three

♦27.50. Please add (3.00 and specify the DOS release if

«i»h disk based soft-are. MasterCard
Send SftSE to be included on our tailing list. and VISA

Add .50 shipping and handling. Thank You. Accepted-

■■■■■■■■■■■■■■■■■■■■■■■■■■*■■■■■■■■■*■■■!<■■■■■•>■>■■ ■■■■■•■ ■•■■»

MICRO SR-EIC LTD

2905 Ports O'Call Ct. Piano, Ti 75075 (214) 847-1333

for

you I
ACADEMY

Software
FOR THE VIC-20-

TYPING TUTOR - S9.95

4 programs of increasing difficulty teach touch typing.

Calculates words per minute and counts errors.

FLASH-TESTER & FLASH-LOADER - S7.95

2 programs. Tester program selects questions once per

round at random, keeps score and allows re-test of missed

questions. Data tape with 50 States and their capitals

included. Loader program allows you to make your own

data tapes for use with the Flash-Tester. (Use for English-

foreign vocabulary, historical events-dates or names, etc.)

HANGMAN - S7.95

Animated custom character rewards the correct answer

with music and a dance. Lose and he is hanged. Instructions

for changing the word list are included.

SHARK JAWS - S8.95

Arcade type game. Animated custom character swimmers

try to cross channel as sharks attack. Harpoon the sharks to

bring your swimmers in and beat the previous high score

VIC-DEFLECTION - S6.95

Game for 1 to 4 players in turn. Keeps score of all players.

Level of difficulty option. Deflect the moving ball into the

target

Shipping & handling SI.00 per order

California residents add 6% sales tax

Sold by mail only

ACADEMY SOFTWARE

P.O. BOX 9403

SAN RAFAEL, CA 94912

This is worth 72 counts, or 1.2 seconds, not the

eighty counts one might expect. This is because of

the "overhead" time needed to establish the loop

during execution. There may even be differences

between machines. You can check your own timing

with this simple program:

10 BT =TI

20 FORJ=1 TO 1000: NEXTJ

30 FT=TI

40 ET = FT-BT

50 PRINT ET, ET/60

This displays the time passed in both counts and

seconds. Try varying the length of the loop in line

20 to get a general idea of what the "overhead"

time is on your computer.

You need to do nothing to the tinier to use it

as a basis for pauses. However, if you have the VIC

on For long periods, or if you set TI$ to keep clock

time and run the program near midnight, be care

ful: if the pause starts before midnight and ends

after, you may never reach the end of the pause,

since the clock resets to 000000 at midnight. You

can put in additional statements to watch for this

problem and compensate for it; you can have the

program reset the clock to OO(HKK) before timing

any pauses; or you can ignore the possibility and

hope for the best. The third option, technically

unsound as il is, requires the least effort and

presents no great threat.

These pause techniques have two important

features: controllable pause lengths and the ability

to run other, unrelated parts of the program while

the pause is in effect. When you develop a program,

you can select a length of pause that will not change

as you add, change, remove, or relocate program

statements. The pause can also be lengthened or

shortened to suit your needs, without major changes

in the program itself. You have made your pause

independent ol the program that contains it. At

the same time, you can execute lines of an unrelated

portion of the program while the pause is in prog

ress, making the program independent of the

pause it executes. The timekeeper in the VIC gives

the programmer much better control of realism in

his game and simulation programs. (g

COMPUTE! The Resource.
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ii!! 6nphie5 ind Anflilition. Sho. off ill of tH uny hetts Ind ~ 
~ eipibilitits of you.r eoeputtr. ~ 

I Lun" L."d.r Holt fin .. " ~ 
jI! lI ... p ",th Drill ':.i 
iii! Ir'I.tout Hang •• n ~ 
iii! BhctjfCt Ylhh. ~ 
jI! Ponl othfllo ':.i 
~ Sloh hrglt ftaan ~ 
~ Ali", Rlidfl"'5 Shooting Sultry ~ 
jI! Boob. Alii' C'I'tur. ~ 

~ All of the .bovt .re pricld .t $9." or IIIKt Iny three for ~ 
~ '27.50. PII,sl .ad '1.00 tnd specify tft. DOS rllt.,' if you. ~ 
~ .i sh di it bUM 5oft .. r. . MasterCard ~ 
~ Send SASE to be inclu.d,d on our a.1iling list. and VISA iii! 

l·:;:·:~:~~·~::;I~.;'.n.t .. :.:;:.;;~~~~:'I.e·~ ······i 
~ 2~OS Porb O'CoIl Ct. PI,no, It 75075 12141 BOHm jI! 

~""""""""""'~ 

T his is worth 72 counts, or 1.2 seconds, not the 
e ighty counts one might ex pecL. This is because o f 
Lh e "overhead" time need ed to establi sh the loop 
during execution. T he re may even be diffe rences 
between nlachines. You can check yo ur own timing 
with this simple program: 

10 BT =TI 
20 FORJ= I TO 1000, NEXT J 
30 IT=TI 
40 ET=IT· BT 
50 PRINT ET, ET/60 

T his displays the time passed in bo th coun ts and 
seconds. Try varying the leng th o f the loop in line 
20 to get a gene ral idea of what the "overhead " 
time is on your computer. 

You need to d o nothing to the timer to use it 
as a basis fo r pa uses. However , if yo u have the V IC 
on fo r lo ng periods , o r if you set T I$ to keep clock 
time and run the program near m idnight, be ca re­
ful: if the pause starts be fore midn ight and ends 
a fte r , you may never reach the end of the pause, 
since the clock resets to 000000 a t midnig hL. You 
can put in additi onal statements to wa tch fo r thi s 
problem and compe nsate fo r it; yo u can have the 
program reset the clock to 000000 before liming 
a ny pauses; or you can ignore the poss ibi li ty a nd 

ACADEMY 
Software 

FOR THE VIC·20 · 

• TYPING TUTOR - $9.95 
4 programs 01 increasing difficulty leach touch typing. 
Calcula tes words per minute and counts errors. 

• FLASH·TESTER & FLASH·LOADER • 57.9S 
2 programs. Tes ler program selects questions once per 
round at random, keeps score and allows re-test of missed 
questions. Data tape with 50 States and thei r capi tal s 
incl uded. Loader program allows you to make your own 
data tapes for use with the FlaSh-Tester. (Use for Eng lish­
fo reign vocabu lary, historical events-dates or names. etc.) 

• HANGMAN· 57.95 
Anima ted custom charac ter rewards the correct answer 
with music and a dance. Lose and he is hanged. Instruc tions 
fo r changing the word list are incl uded. 

• SHARK JAWS· 58.9S 
Arcade type game. Animated custom character swimmers 
try to cross cha nnel as sharks attack. Harpoon the sharks to 
bring your swimmers in and beat the prev ious high score. 

• VIC·DEFLECTION - 56.95 
Game for 1 to 4 players in turn . Keeps score of all players. 
Level of difficu lty option. Deflect the movi ng ba ll into the 
larget. 

Shipping & handling $1 .00 per order 
CalifornIa residen ts add 6% sales tax 

SOld by mail only 

ACADEMY SOFTWARE 
P.O. BOX 9403 
SAN RAFAEL, CA 94912 

hope fo r the best. The thi rd option, technica ll y 
unsound as it is, requires the least e ffo rt and 
presents no g reat threa l. 

T hese pause techniques have two impo rta nt 
fea tures: controllab le pause lengths and the abili ty 
to run other , unrelated parts of the program while 
the pa use is in e ffect. Whe n you d evelop a progra m, 
yo u can select a le ngth of pause tha t wi ll not change 
as yo u add , change. re move, o r re loca te program 
statements. The pause can also be lengthened o r 
shortened to suit you I' need s, without major changes 
in the program itsel f. You have made )'our pause 
inde pe nde nt o f the program that con ta ins it. At' 
th e same tim e. YOLI can execute lines of an unre lated 
portion of the progra m while the pause is in prog­
ress , making the progra m independe m of the 
pause it executes. The timekeeper in the V I C g ives 
the programrner much bette r control of rea li sm in 
his game and simulation programs. © 

COMPUTE! The Resource. 
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An Easy Way To

Relocate VIC

Programs On

Other

Commodore

Computers
Greg Sherwood and Ross Sherwood

Manhattan, KS

BASIC programs that are generated on Commo

dore's new color computer, the VIC-20, start at

memory location 4097 rather than at 1025 as in

Commodore's other computers. Thus, if you wish

to use features available for some of the other

computers such as Toolkit, etc. to edit or modify a

program written or stored from a VIC, you need

to relocate the program so it starts at memory

location 1025.

The following is a description of a quick and

simple method of relocation of VIC programs, I

will describe two versions, one using the built in

monitor and the other done in direct mode.

To relocate a VIC program from the monitor,

load the program from tape and then enter the

monitor with SYS1024. Next, look at the first part

of BASIC memory by typing M 0400 0400. Make

the following changes to the displayed memory:

'M 0400 00 01 10 00 00 99 00 XX'

{XX means doesn't matter.)

Next exit the monitor by typing an X. Now

type LIST and the VIC program should list out

with an additional line (line 0) at the beginning: 0

PRINT Finally type "0" and RETURN and the

VIC program is relocated and can be edited or

modified at will.

To accomplish the same change in direct

mode, the following six POKEs are entered:

POKE 1025,1:POKE 1026,16

change link pointers to VIC program

POKE 1027,0:POKE 1028,0

create line #0

POKE 1029,159

put PRINT on line 0

POKE 1030,0

end of line indicator

Now, as above, type LIST and the VIC pro

gram will list with the additional line 0 PRIXT.

Last, type "0" and the line 0 will be eliminated

so the VIC; program can be edited.

This method works with both BASK! 3.0 and

4.0 Commodore computers and, through it hasn't

been tested on other versions, it should work on

those as well. It has been successfully used on both

40 and 80 column machines.

If you should wish to relocate several VIC

programs in succession, the following assembly

language subroutine can be used. It begins at loca

tion 926 in the second cassette buffer and can be

called by SYS926. To load this program, enter the

monitor and type M 039E 03G8 annd change the

memory as follows:

039E A9 00 8D 03 04 8D 04 04

03A6 8D 06 04 A9 30 8D 6F 02

03AE A9 01 8D 01 04 A9 10 8D

03B6 02 04 A9 99 8D 05 04 A9

03BE 0D 8D 70 02 A9 02 85 9E

03C6 60 00 XX XX XX XX XX XX

This program can be saved on tape or disk by

saving from 039E to 03C8 and then can be loaded in

anytime and used to relocate VIC programs with a

SYS926 command until the machine is turned offor

the second cassette buffer is used for some other

purpose. This subroutine is located high enough in

the second cassette buffer that disk operations don't

overwrite it.

This subroutine automatically erases line 0 and

so that, when you return to BASIC, the VIC pro

gram is moved and ready to be edited, etc. without

the necessity of removing line 0.

039E

03R0

83R3

03R6

03R9

03RE

03RE

03B@

03E3

03E5

03E3

03ER

G3EII

03EF

03C2

03C4

03C6

03C7

03C8

•i'J

3D

3D

3D

3D

Hy

3D

H3

3D

33

3D

fly

3D
fl9

35

60

90

00

03

04
06

30

6F

01

01

10

02
99

05

0D

70

02

9E

04

04

04

02

04

04

04

02

LUR

STR

STfi

STR

LDR

STR

LDR

STR

LUR

STR

LDR

STR

Llifi

STR

LDfl

STR

RTS

ERK

ERK

#$00

$0403

$0404

$0406

#$30

$026F

#$01

$0401

#$10

$0402

#$99

$0405
#$0D

$0270

#$02

$9E

0
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An Easy Way To 
Relocate VIC 
ProgramsOn 
Other 
Commodore 
Computers 
Greg Sherwood and Ross Sherwood 
Manhattan. KS 

BASIC programs that are generated on Commo­
dore's new color computer , the VIC-20, start at 
memory location 4097 rathe r than at 1025 as in 
Commodore's other computers. Thus, if you wis h 
to use features available fo r some of the other 
computers such as Toolkit, e tc. to edit or modify a 
program written or stored from a V IC, yo u need 
to relocate the program so it starts at memory 
location 1025. 

The following is a description of a quick and 
simple method of relocation o f V IC programs, I 
\v ill describe two versions , o ne using the built in 
monitor and the other done in direct mode. 

To relocate a VIC program fro m the monitor, 
load the program from tape and then enter the 
monitor with SYS I 024. Next, look at the first part 
of BASIC me.mory by typing M 04000400. Make 
the following changes to the displayed memo ry: 

'M 0400 00 01 10 00 00 99 00 XX' 
(XX means doesn't matter.) 

Next ex it the monitor by typing an X. Now 
type LIST a nd the V IC program should list o ut 
with an add itional line (line 0) at the beginning : 0 
PRI NT Finally type "0" a nd RET URN and the 
V IC program is relocated and can be edited or 
modified at will. 

To accomp lish the same change in direct 
mode, the following six POKEs are e nte red: 

POKE 1025, I:POKE 1026,16 
change link pointers to VIC program 

POKE 1027,0:POKE 1028,0 
create line #0 

POKE 1029,159 
put PRINT on line 0 

POKE 1030,0 
end of line indicator 

Now, as above, type LIST and the VIC pro­
gram will list with the additional line 0 PRI NT. 

Last, type "0" and the line 0 will be eliminated 
so the VIC program can be edited. 

This method works with both BASI C 3.0 a nd 
4.0 Commodore computers and , through it hasn 't 
been tested on other versions, it shou ld work on 
those as well. It has been successfull y used o n both 
40 a nd 80 column mac hines. 

If you should wish to reloca te several V I C 
programs in success ion , the following assembl y 
language subroutine can be used. It begins at loca­
tion 926 in the second cassette buffer and can be 
called by SYS926. T o load thi s program , enter the 
monitor and type M 039E 03C8 annd change the 
memory as follows: 

039E A9 00 80 03 04 80 04 04 
03A6 80 06 04 A9 30 80 6F 02 
03AE A9 01 80 01 04 A9 10 80 
03B6 02 04 A9 99 80 05 04 A9 
03BE 00 80 70 02 A9 02 85 9E 
03C6 60 00 XX XX XX XX XX XX 

This program can be saved o n ta pe or disk by 
saving from 039E to 03CS and the n ca n be load ed in 
an ytime and used to relocate V IC prog ra ms with a 
SYS926 command un til the machine is turned o ff or 
the second cassette buffer is used fo r some other 
purpose. This subroutine is located high enough in 
the second cassette bu fTe r that disk operations don't 
overwrite it. 

This subroutine automatica ll y erases line 0 a nd 
so that, when yo u return to BASI C, the V IC pro­
gra m is moved and read y to be edited , etc. witho ut 
the necessit), of removing line O. 

039E A9 0(1 LDA #$00 
03A13 ::::D £13 04 3TA $0403 
03A3 ::::D 04 04 :::;TA $13404 
03A6 E:D 136 04 :3TA $134136 
03R9 A9 3D LDA #$3(1 
03AE: BD 6F 02 :::;TA $026F 
133AE 89 131 LDA #$131 
03E:0 :::D 01 04 :::;TA $0401 
D3E:3 A9 10 LDA #$10 
03B5 :::D 02 04 3TA $0402 
03E:::: A9 99 LDA #$99 
03E:A :::D 05 04 ::;TA $0405 
03E:D A9 OD LILA #$(1D 
133E:F 8D 70 02 3TA $~327(1 
0:;:C2 A9 02 LDA #$02 
03[:4 ,-, C'" 

C·,_I 9E :::;TA $9E 
0:3C6 6(1 fns 
O~:C7 DO :BPf< 
03C::: DO E:Pf< 

© 



Review:

UMI Amok

For VIC
Harvey B. Herman

Associate Editor

One of the reasons people buy personal computers

is to play games. I confess that this reviewer is no

exception. In contrast to ail the serious applications

of computers, it is still fun to relax and play an

occasional interesting and challenging game. The

Commodore VIC is particularly suited for game

playing as it comes with an interface for a joystick

and can play sound effects through the TV speaker.

Unusual displays are also possible because one is

not limited to a standard character set composed of

letters, numbers, and graphics. A knowledgeable

user can define a new set for special effects.

Until now, the VIC games I have previewed

have, for the most part, been good, but nevertheless

have not taken full advantage of all the VIC's capa

bilities. All of them have been written in BASIC

which can be too slow for good animated displays.

Machine language usually looks much more realis

tic. The AMOK program was a pleasant surprise.

The author, Roger Merritt. seems to have done

everything right. His machine language program

uses the features of the VIC to advantage. My kids,

on whom I rely to advise me on game programs,

rated it a 9 (out of 10 possible). I did enjoy playing

with it myself, but not as much as they did.

You Against The Angry Robots

The game works like this: you arc in a partitioned

room with angry robots. The robots, shown in

various colors, are shooting at you and you, of

course, are dodging and returning their fire. You

get three chances before the game is over. You lose

a chance whenever your character touches the

walls, partitions, or robots. If the robots hit you

with their fire, you also lose a chance. Your charac

ter is controlled with ajoystick or the keyboard.

Other rooms can be entered (the door closes behind

you) where you encounter a new set of differently

colored robots. The object of the game is to score

the most points. The color of the robot determines

its point score and there are bonus scores. The

difficulty of the game is set at the beginning.
I think, in all fairness, our enthusiasm is partly

due to some of the relatively pedestrian VIC pro

grams which we have previously seen. Your char

acter in this program is a sight to behold. I have

Your VIC" Will Smile

When It Meets VIXEL
Your VIC is one cute little beast, with lots

of features for the price color, sound, PET

Basic, and a real keyboard. But your VIC

needs programs to show off all those greal

features, and that's what VIXEL is all

about. We bring you a cassette with

several clever, imaginative programs,

created just for the VIC. Naturally, a well-

written booklet of instructions comes with

every VIXEL

VIXEL #1 is available now for only S12.95.

including shipping in the US and Canada

It's the sort of outstanding software

package you'd expect from the folks who

have published over 150 great CURSOR

programs for the PET.

VIXEL will make your VIC smile. And you'll

smile too. VISA and Mnsiefc.i'ti ■

TM

VIXEL
VIXEL It a trademark ol The Cade Warki.

VIC it ■ iriaemark ol Commodore Business Macdinsi Inc.

theCODE
WORKS
Trie Coat Works

Bo* 550

Goiet*. CA 93116

(8051653-1585

Great VIC Software

New Programs for your VIC Computer
On Cassette!

COLOR & SOUND

• Cattle Roundup

• Artillery Shoot

. Micro Maze

. Snake Out

. Trapper

. Adventure

. Head On

• Target

• Hang In

. Chase

$9.95 ea.

(Includes shippin3, Arizona residents add sa/es (ax).

Ready To Load — Hours of Fun!

Write For Free Catalog

ComputerMat

Software

Box 1664 Dept. V

Lake Havasu City, AZ 86403

Review: 

UMIAmok 
For-VIC 
Harvey B. Hermon 
Associate Editor 

One oflh e reasons people bu y pe rsonal compute rs 
is to play games. I confess that this revi ewer is no 
exceptio n. I n contrast to all the serious applications 
of computers, it is still fun to relax and play an 
occasional interesting and challenging game. The 
Commodore VIC is pa rlicul arly suiled for game 
playing as it comes wilh an interface for a joystick 
and can play sound efTecls through the TV speake r. 
Unusual displa ys are also possible because one is 
not limited to a standard characte r sel composed of 
lellers, numbers, and grap hics. A knowledgeable 
use r can defin e a new set for special e ffects. 

Until noll' , the VI C ga mes I have prev iewed 
have, for the most pan , been good , but nevertheless 
have not taken full advantage of all the VI C's ·capa­
bi lities. All of them have been wrillen in BASIC 
which can be too slow for good ani mated displays. 
Machine language usuall y looks much more realis­
tic. The AMO K program was a pleasant surprise. 
The author, Roger Merrill, seems to have done 
eve rything right. His machine language program 
uses the features o f the VIC to adva ntage. My kids, 
on whom I rely Lo advise me on game programs, 
rated it a 9 (out of 10 poss ible) . I did enjoy playing 
with it myself, but not as much as they did . 

You Against The Angry Robots 
T he game \\Io rks like lhis: )'Oll arc in a panitioned 
1'00 111 wiLh angry robots. The robols , show n in 
various colors, a re shooting at you and yo u, of 
course, are dodging and returning their fire. You 
get three chances befo re the game is ove r. You lose 
a chance wh enever your character touches th e 
walls, partitions, or robots. I f the robots hit you 
with their fire, yo u a lso lose a chance. Your charac­
te r is controlled with ajoystick or the keyboard . 
Othe r roo ms can be ente red (the door closes behind 
you) whe re you encounte r a lI ew set of differentl y 
co lored robots. The object of th e game is to sco re 
the most points. The co lor of the robot determines 
its point score and there are bonus scores. The 
di ffi cul ty of the game is set at the beginning. 

I think , in all fa irness, ollr enthusiasm is panly 
due to some of the relatively pedestrian VIC pro­
g rams which we have previo usly seen. Your char­
acter in this program is a sight to behold . I have 

Your VIC® Will Smile 

When It Meets 1I'lfL'~ 
Your VIC IS one cute litlle beast , With lots 
of features lor the price' color, sound. PET 
BaSIC , and a real keyboard . But your VIC 
needs programs to showofi all those great 
lealUres. and thaI's what VIXEl is atl 
about. We bring you a cassette with 
several clever, imaginat ive programs , 
created just for the VIC. Naturally, a well­
written booklet of inst ructions comes with 
every VIXEL 
VIXEL "l is available now for only $12.95 , 
inCluding shIPPIng In the US and Canada 
It's the sort of outstanding software 
package you'd expect from the folks who 
have published over 150 great CURSOR 
programs lor the PET. 

VIXEl 'Nill make your VIC smile, And you'll 
smile too. VISA llId MIII"e.,d welCome 

1I11ELTM THECODE 
WORKS 
Tn. eoo. .... o<U 
BOA S50 
GoIete, CAt3111 
(1105) 6$.).1 se5 

VllCEll, I Ir.~marll 01 Thl C~ Worltl, 
VIC II. Iridemlrk 01 Commodor. BUlin ... M-ehl,,", Ine. 

Great VIC Software 
New Programs for your VIC Computer 

On Cassette! 

COLOR & SOUND 

• Cattle Roundup • Adventure 
• Artillery Shoot • Head On 
• Micro Maze • Target 
• Snake Out • Hang In 
• Trapper • Chase 

$9.95 ea. 
(Includes shipping, Arizona residents add sales tax), 

Ready To Load - Hours of Fun! 
Write For Free Catalog 

ComputerMat 
Software 

Box 1664 Dept. V 
Lake Havasu City, AZ 86403 
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not seen graphics this good on either the VIC or

the PET and it approaches animations I've seen on

dedicated videogames. I recommend this program

highly, particularly if you have game playing kids.

I am told it is similar to the arcade game BEZERK.

An adult may not stay interested for hours, but a

kid will. Think of all the quarters you will save.

Hints by Herman —if you have added the 3K

memory expansion, a special load sequence is

necessary. Use:

LOAD "",1,1

SYS4U0

This is not in the instructions.

United Micro-ware Industries

3431M Pomona Blvd.

Pomona, CA 91768

SI'8.95 ©

Review:

UMI3KVIC

Memory

Expansion
Harvey B, Herman

Associate Editor

This small circuit board is designed to plug into the

44 contact female edge connector inside the VIC.

It adds 3K of RAM memory to the 5K normally

present. When the VIC is powered up, the bytes

free message should now total 6655 instead of

3583. This means that programs loaded from tape

can be almost twice as long as before without run

ning out of memory. The board also has two empty

ROM sockets which allow up to 16K of programs

on chips to reside permanently in memory. These

programs do not disappear when power is turned

off or lost. Initial startup with ROM-based software

is much more convenient compared with a long

program loading from tape. Many ROM games

and other interesting ROM programs will be

marketed by UMI and other companies. This

board will allow you to use them without additional

expense.

The circuit board is easily installed. The VIC

case does not even have to be opened as the board

fits through the opening in the rear. If you read

and follow the quite explicit directions, I predict

you won't have any difficulty.

It's Solidly Constructed

I have several positive comments. The board looks

solidly constructed and seems to be well thought

out. Each ROM can be placed in one of two areas

of memory and three ROM sizes can be accommo

dated. The instructions even give technical hints to

advanced hobbyists who intend to program their

own ROMs. The price is competitive with similar

boards I have seen advertised, but have not yet

examined critically.

I have two minor negative comments. Contact

fingers on the board are not gold plated so corrosion

could be a problem under certain conditions. This

will probably not be a concern in typical household

use, however. The board sticks out a little from the

back of the VIC and is unprotected. Users will

have to take care that it does not get knocked about.

Again, I do not see this as a serious problem.

As you may have inferred, I am quite happy

with this memory expansion. I felt somewhat limited

by the small amount of available RAM in the original

VIC. Now I can run more ambitious programs. I

am also looking forward to installing the better

ROM-based programs when they become available.

United Microware Industries

3431 U Pomona Blvd.

Pomona, CA 91768 ~

S79.95 U

nUFEKDP
SOFTWARE PEOPLE

Games for VIC 20 available now

ALL 5 FOR $35.00 ORS9.99 A PIECE

VIC-MAN - you guessed it - you won't believe it

ALJEN PANIC - dig holes through brick floors of
three story laddered maze to trap alien

DODGE CARS - fast fun hard to quit playing - keeps top

5 scores and compares with lost 50

BLOW UP - you and a live mine field filled with booty -

get as much as you can in two minutes

BANK ROBBERS - just try to moke crime pay - before

the police come

ALSO - Collide, Bomber, Raceway and many more send

S.50 for more information.

EKPP
P.O. BOX 156, SHADY COVE. OREGON 97539-0156

VIC is a icgisteretl

tpaflematk '01

Commadot Bus. Machines

■NUFEKOP:Druid origin, concerned with the putting ol a extrordinarily
large amount in a small pocket or enclosure: possible mys

tical connotations.
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not seen graphics this good on either the VIC or 
the PET and it approaches animations I've seen on 
dedica ted video games. I recommend this program 
highl y, particularl y if you have game playing kids. 
I am told it is similar to the arcade game BEZE RK. 
An adult may not stay interested for ho urs, but a 
kid will. T hink of all the quarters you will save. 

Hints by Herman - if you have added the 3 K 
memor y expansion, a special load seq uence is 
necessa ry. Use : 

LOAD" ",1, 1 
SYS4110 

T his is nOt in the instruClions. 

United Microware Industries 
3-13 J fI Pomona 8lvd. 
Pummw. CA 9 1768 

18.95 

Review: 

UMI3KVIC 
Memory 
Expansion 
Harvey B. Hermon 
Associate Editor 

This small circu it board is designed to plug into the 
44 contact female edge connector inside the V I C. 
It adds 3K of RAM memory to the 5 K normally 
present. When the VIC is powered up, the bytes 
free message should now tota l 6655 instead of 
3583. T his means that programs loaded from tape 
can be almost twice as long as before without run­
ning out of memory. T he board also has two empty 
ROM sockets which allow up to 16K of programs 
on chips to reside permanently in memory. T hese 
programs do not d isappear when power is turned 
off or lost. Initial startup with ROM-based software 
is much more convenient compared with a long 
program loading from tape. Many ROM games 
and other interesting ROM programs will be 
marketed by UM I and other companies . T his 
board will allow you to use them without add itional 
expense. 

The circu it board is easily installed. T he VIC 
case does not even have to be opened as the board 
fits through the opening in the rear. I f you read 
and fo llow the quite explicit directions, I predict 
you won't have any d ifficulty. 

It's Solidly Constructed 
I have several positive comments. The board looks 
solidly constructed and seems to be well thought 
out. Each ROM can be placed in one of two areas 
of memory and three ROM sizes can be accom mo­
dated. The instructions even give technica l hints to 
advanced hobbyists who intend to program their 
own ROMs. The price is competitive with simila r 
boards I have seen advertised, but have not yet 
examined criticall y. 

I have two 1l1inor negative comments. ConlaCl 
fingers on the board are not gold p lated so corrosion 
could be a problem under ce rtain cond itions. T his 
wi ll probably not be a concern in typical house hold 
use, however. The board sticks out a li ttle fro m the 
back of the VIC and is unprotected. sers wi ll 
have to take care that it does not get knocked about. 
Again, I do not see this as a serious problem. 

As you may have inferred , I am quite happy 
with lh is memory expansion. I felt somewhat limited 
by the small amount of ava ilable RAM in the o riginal 
VIC. Now I can run more ambitious programs. I 
am also looking fo rward to installing the beuer 
ROM-based programs when they become ava ilable. 

United Microwflre I m/lIslril'.\ 
3431 H I~omolw Blvd. 
Pomona, CA 9/768 
579.95 

fJ~. 
nUFEKDP 

SOFTWARE PEOPLE 

Games for VIC 20 a~ailable M.W 

ALL 5 FOR S35 .00 ORS9.99 A PIEC E 

VICMAN - you guessed it - you won', believe it 

AUEN PANIC - dig holes through brick floors of 
three story loddered mOle 10 trop alien 

DODGE CARS - fo sl fu n hard 10 qui! playing· keeps lop 
5 !.Cores and compares wilh lo sl 50 

BlOW UP - you and a live mine field filled wilh booly . 
gel as much as you con in two minutes 

BANK ROBBERS - just try 10 moke crime poy - before 
the police come 

ALSO - Collide, Bomber, Rocewoy and mony more send 
i.50 for more information. 

*niiFEKDP 
P.O. BOX 156. SHADY COVE, OREGON 97539-0156 ,------'::..:...::..:, 

IIIC Is a lel;5telel! 
t" demack 101 

ComlUClOl Sus . MachInes 

'NUFEKOP. Dl'l.I ld origin, concerned with the puu lng 01 a eXlrDrdlnari ly 
large amount In a small pocket or enclosure : possib le mys _ 
Iical connotations. 
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Alphabetizer
Jim Wilcox

Vienna WV

The following program will alphabetize letters or

put numbers in order from lowest to highest. The

first thing that will happen is the screen will clear

and the message "HOW MANY VARIABLES?"

will appear on the screen. You then type in the

number of names you wish to sort. The variable

"VAR" will take on the value typed in. The state

ment at line number 20 will set the amount of

variables of the dimensioned variable "A$". If you

are stuck on dimensioned variables, read on.

DIMensioned Variables

Dimensioned variables can be compared to houses

on a street. Let's say the house numbers on this

block start at one and end at ten. They all belong to

the street named, say "Washington." To make1

things easier than naming each house after a dif

ferent president, they are given numbers. There

might be another house with the number two, but

not on the same street. The name of the street is

the variable, but there is more than one house on

the street, which are variables too. To get a letter to

house #2 on Washington Street, one would have to

write the person's name. "Jones." who would reside

at 2 Washington Street. In a computer program,

one could set the variable WASHINGTON$(2)=

"JONES". 1 Washington Street might have the

"George's" living there so the variable would be

WASHINGTON$(1) = "GFX)RGE". So a dimen

sioned variable is a variable that has other variables

related to it, i.e. all the people on the block have in

common the fact they live on Washington Street.

I recommend that you try a small list first,

such as ten of the letters of the alpliabet mixed up.

This will not take long to put the characters in

order and the programmer can tell whether the

program was typed in properly. On longer lists it

becomes tempting to hit the RL:N/STOP key to see

if the computer is stuck in an endless loop, but the

longer the list, the longer it takes.

10

20

30

40

50

60

70

COMPUTERS Listing Conventions

Many programs which are listed in COMPUTE! use

cursor control keys, color keys, and so Forth. We have

established a listing convention which we believe
cases the [ask of typing programs in accurately.

PET/CBM/VIC Conventions

Generally, PET/CBM/VIC programs will contain

bracketed words Tor any special characters: |I)O\V\)

means the cursor-down key; [3 DOWN] means type

the cursor-down key three limes.

[fa program line runs over into the next line
down, the- symbol indicates where the line broke.

(in case the number of spaces is unclear between

quotes). An underline means that that key is shifted.

VIC Conventions

SET COLOR TO BLACK

SET COLOR TO WHITE

BET COLOR TO RED

SET COLOR TO CYftN

SET COLOR TO PURPLE

SET COLOR TO GREEN

SET COLOR TO BLUE

SET COLOR TO YELLOW

FUNCTION ONE

FUNCTION TWO

FUNCTION THREE

FUNCTION FOUR

FUNCTION FIVE

FUNCTION SIX

FUNCTION SEVEN

FUNCTION EIGHT

ANY NON-IMPLEMENTED

FUNCTION

[BLK]

(WHT)

(RED)

[CYN]

[PUR]
[GRN]

[BLU]

[YEL]

ITU
IF2]

IF3]

[F4]

[F5]

[F6)

l"l
[FB]

[NIMl

INPUT"{CLEAR}HOW MANY VARIABLES"

;VAR

DIMA$(VAR+22)

FORA=1TOVAR

PRINT"#"A;

INPUTA$(A)

NEXT A

PRINT"ALPHABETIZING"

8 0 FORA=1TOVAR-1

9 0 FORB=A+1TOVAR

100 IFA$(B)<=A$(

A)THENSM$=A$

*VIC 20 USERS!

EXPANDOR MODULE
add 24K with Expandor

an open-air board

S295.00

Expandor plugs directly into the *VIC 20

expansion port and requires NO additional

power supply. Expandor is a cost effective

way to expand the 3K internal memory of

the "VIC 20 up by 24KHI Programming of the

*V!C 20 has become more practical with the

introduction of Expandor.

Ask your local computer dealer

or

send check or money order ro:

QUANTUM DATA, IMC.

3001 Red Hill Ave.

Bldg. 4, Suite 105

Costa Mesa, CA 92626

[714) 754-1945

'a trademark ol COMMODOPE

CA residenis ddtl 6% s^les tax

(B) :A$(B)=A${

A) :A$(A)-SM$

110 NEXT B

120 NEXT A

130 PRINT"FINISH

ED ALPHABETI

ZING"

140 POKE36878,8

150 POKE36874,25

0

160 FORA=1TO500

170 NEXT A

180 POKE36878,0

190 POKE36874,0

200 FORA=1TOVAR

STEP22

210 F0RB=AT0A+21

220 PRINTA$(B)

230 NEXT B

240 GETA$:IFA$="

"THEN240

250 NEXT A

260 END (Q
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Alphabetizer 
Jim Wilcox 
Vienna,WV 

The fo ll owing p rogra m will a lphabetize le lle r s o r 
PUL numbers in o rd e r fro m 10wesL to hig hest. T he 
firsL thing that will h a ppe n is the scree n will clear 
and the m essage " HOW MANY VARIABLES?" 
will ap pea r o n th e screen. You Lh e n type in the 
numbe r of names yo u wish to sort. T he va riable 
"VA R" will La ke On th e va lue Lyped in . T he sLaLe­
me nt at line number 20 will se t the amou nt of 
vari ables of the d im ensio ned variable "A$". I f yo u 
are stuck on dimensioned variables , read on. 

house # 2 o n Wash ington Street, one wou ld have to 
write the person's name, "Jo nes ," who wou ld reside 
aL 2 Washington Street. I n a co mpute r program , 
o ne could set th e va ri able WAS HI NGTON$(2) = 
"JO NES". I Was hin gLo n SLreet mig ht have th e 
"George's" li ving the re so the variable would be 
WASH INGTON$( I) = "GEO RG E" . So a d imen­
sioned vari ab le is a variable that has other va riables 
related to it, i.e. all the people o n th e b lock have in 
commo n th e fact the)' li ve o n Was hingto n Street. 

DIMensioned Variables 

I recoml)lend tha t yo u try a sm a ll list first , 
such as te n o f the lette rs of the a lphabet mix ed up. 
Th is will noL Lake lo n g to PUL the characLers in 
orde r a nd the programme r can Lell wheLher Lh e 
progra m was typed in proper ly. O n lo n ge r lists it 
becom es tempting to hit the RUN/STOP key to see 
if th e computer is sluck in a n e ndless loop , but Lhe 
lo n ge r the li st, the lo nger iL lakes. 

Dimensioned variables can be compared to hOLi ses 
o n a street. Let's say the hOllse numbers o n this 
bloc k sta rt at one a nd e nd at te n . T hey a ll belo ng to 10 INPUT" {CLEAR}HOW MANY VAR IABLES" 
the street naTlleci , sa y "vVashi ngto n. " To make' ; VAR 
Lhingseas ie rthan nam in g eac h ho useaFteradif- 20 DIMA$ (VAR+22) 
ferent president, they a re g ive n numbers . T he re 30 FORA= 1 TOVAR 

b b 4a PRINT"#"A,' mig ht be another hOLi se with th e nUIll er two, ut v 
nOL o n the same streeL. The name of the street is 50 INPUTA$ (A) 
Lh e va ri a ble, but there is more tha n o ne h o use o n 60 NEXT A 
Lhe street. which a re variables too. To ge t a le Lte r to 70 PRI NT" ALP HABET I ZING " 

=============================~======================~80 FORA= lTOVAR-1 90 FORB= A+ITOVAR 

COMPUTE!'s Listing Conventions 
l\'fan }' programs which are listed in COMPUTE! usc 
cursor control keys. colo)' keys, and so 10 1'[h . We ha \'c 
es tablished a li sLing con ve ll tio n which wc belicvc 
eases the tas k oflyping programs in accurately. 

PET/CBMNIC Conventions 
Gc ncnl ll }' . PET/C BM/VIC programs will co ntain 
brncke ted \\'o rds for all )1 special characters: [DOW Nl 
iIIcans the cursor-down key : [3 DOW Nlmcans type 
lhc cursor-down kc }' thrcc times. 

I f a program li ne nllls ove r into the nex t line 
down, th e - symbo l illdicatcs where the linc broke 
(i ll case the numbe r of spaces is uncle;!)' between 
quo tcs). An underline means thaL lhat key is shifred. 

VIC Conventions 

StT COLOR TO SLACK 
SET COLOR TO WHITE 
SET CO LOR TO RED 
SET CO LOR TO CV A~ 
SET COLOR TO PURPLE 
SET COLOR TO GREEN 
SET COLOR TO SLU E 
SET COLOR TO YELLOW 
f UNCT I ON O~ E: 

fUNCTI ON TWO 
fUNCTI ON T HREE 
FUNCTION FOUR 
fUNCTI ON FI VE 
fU NCTI ON SIX 
FU~CTI O~ SEV £~ 
FU~CT IO~ EIG HT 
A~Y NON-II'IPL !:l'IENTE D 

FU ~CTION 

{ BLKI 
( WNT I 
( RED) 
I CVN I 
I PU Rl 
{GRNI 
IBWI 
{ YE Ll 
(FII 
(F2) 
(F]I 
{F41 
{ f"S1 
I F6J 
1f"1 } 
I Fe } 

( N I l'l l 

*VIC 20 USERSI 
EXPANDOR MODULE 

add 24K with Expandor 

an open-air board 

5295 .00 
Expandor plugs directly Into [he ' VIC 20 

expansion port and requires NO additional 
power supply. Expandor IS a cost effective 
way to expand the 3K Internal memory of 

Ihe ' VIC 20 up by 24KIII Programming of Ihe 
·VIC 20 has become more practical with the 

introduction of Expandor. 

Ask your local (OmpUler dealer 
or 

send check or money order to: 

QUANTUM DATA, INC. 
3001 Red Hill Ave. 
Bldg. 4, Suite 105 

Costa Mesa, CA 92626 
(714) 754-1945 

' <I tr.Joem.ll~ Of COMMOOO1?E 
(A 1t'~ldenl S ,lCW b% salt'S tal( 

100IFA$(B)<=A$( 
A) T HE NSM$=A$ 
(B) : A$ (B) =A$ ( 
A) : A$ (A) =SM$ 

110 NEXT B 
12 0 
130 

140 
15 0 

160 
17 0 
180 
190 
200 

210 
220 
230 
240 

250 
260 

NEXT A 
PRI NT"FINISH 
ED ALPHABET I 
ZING" 
POKE36878,8 
POKE 368 74,25 
o 
FORA=lT0500 
NEXT A 
POKE36878 ,0 
POKE36874,0 
FORA=lTOVAR 
STEP 22 
FORB=ATOA+21 
PRINTA$(B) 
NEXT B 
GE TA$ : IFA$=" 
"THEN240 
NEXT A 
END 



DlSKSHflRE

el
—Works with all combinations PET/CBM models.

— 100% Hardware. No software required!

— No special commands, User TRANSPARENT!

— Up to 8 users can share a disk &/or printer.

— 10, 15, 20, & 25 foot cables available.

— Connects in minutes, no tools necessary.

— Ideal for EDUCATIONAL & BUSINESS needs.

— Increases productivity — Reduces Costs!

DISKSHARE 9000-3 3 USER SYSTEM WITH Bft. CABLES $ 749.00

DISKSHARE9000-8 8 USER SYSTEM WITH: $1149.00
-THREE 6ft. CABLES

-THREE 10ft. CABLES

-TWO 15ft. CABLES

DISKSHARE 9001-6 ADD-ON CABLE [6 FOOT LENGTH] $ 79.95
DISKSHARE 9001-10 ADD-ON CABLE [10 FOOT LENGTH] $ 99.95
DISKSHARE 9001-15 ADD-ON CABLE [1 5 FOOT LENGTH) $ 1 1 9.95
DISKSHARE 9001-20 ADD-ON CABLE [20 FOOT LENGTH) $ 139.95

For More Information Call:

Questar International Inc

Suite 102

7270 Woodbine Avenue, jnvit(

Markham, Ontario Canada

[416)490-8044

dealer and

distributor inquiries

[]~S~SHAAE 
q[][][] 
- Works with all combinations PET/CBM models. 
-1000/0 Hardware. No software required! 
- No special commands, User TRANSPARENT! 
- Up to 8 users can share a disk &/or printer. 
- 10, 15, 20, & 25 foot cables available. 
- Connects in minutes, no tools necessary. 
-Ideal for EDUCATIONAL & BUSINESS needs. 
- Increases productivity - Reduces Costs! 

DISKSHARE 9000-3 

DISKSHARE 9000-8 

DISKSHARE 9001-6 
DISKSHARE 9001-10 
DISKSHARE 9001-15 
DISKSHARE 9001-20 

3 USER SYSTEM WITH 6ft. CABLES 

8 USER SYSTEM WITH 
- THREE 6ft. CABLES 
-THREE 10ft. CABLES 
- TWO 15ft. CABLES 

ADD-ON CABLE [6 FOOT LENGTH) 
ADD-ON CABLE [10 FOOT LENGTH) 
ADD-ON CABLE [15 FOOT LENGTH) 
ADD-ON CABLE [20 FOOT LENGTH) 

$ 749 .00 

$1149. 00 

$ 79. 95 
$ 99. 95 
$ 119.95 
$ 139.95 

For More Information Call: 

Questar International Inc. 
Suite 102 
7270 Woodbine Avenue, 
M arkham, Ontario Canada 
(4 16) 490-8044 

dealer and 
distributor inquiries 

invited 
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CAPUTE:
Corrections and

Amplifications

— Issue #16, pg. 107, "The Unwedge": in line

116, the final datum should read H259, not H25.

— Issue #18, pg. 60, "Bits, Bytes and Basic Boole'

the following lines should be changed in the pro

gram listing:

1060 FOR Al=0TO3

1070 A2=2tAl

1090 SC(O,A3,A1) = SA(A3 OR A2)

- Issue #18, pg. 118, "Assembler Update" was

missing the following program and was inadvert

ently in the Atari Gazette. Mr. Brandon's Assembler

for the PET (which originally appeared in Issue

#13, pg. 120) can be upgraded with the following

modifications to permit LOAD/SAVEs of source

code to disk:

Program 2.

300 PRINT"{DOWN}{REV}I{OFF}NPUT
REV}D{OFF}ELETE l{REV}N{0F

OFF}SERT {REV}L{OFF}IST {R

REV}S{OFF}AVE L{REV}0{OFF}
AD"

305 PRINT" {REV}A{OFF}SSEMBLE {REV.}Q

{OFF}UIT"

IF CM$="0"THEN11000

IF CM$="S"THEN12000

INPUT'FILENAME ";FL$
OPEN8,8,2,"0:"+FLS+", S, R"

FORT=1TOMEM

GET#8,I0$:IFI0$=CHR$(13JTHEN110

360

370

11000

11010

11020

11030

5

11040

11050

11060

11070

12000

12010

12020

12030

12040

12050

12060

AS (T)=A$ (T)+IO$:GOTO11030
NEXTT

CLOSE8

GOTO300

INPUT"FILENAME ";FL$

OPEN8,8,2,"0:"+FL$+",S,WH

FORT=1TOMEM

PRINT#8,A$(T) ;CHR$(13) ;

NEXTT

CLOSE8

GOTO300

— Issue #18, pg. 148, "Inversion Partitioning" will

run on the Original ROM PET with the following

lines changed (our thanks to Lou Sander):

Program 3.

033A A2 00 E0 00 D0 ID A5 87

0362 A5 02 48 A5 66 48 A5 67

0

0

0

0

0

0

0

0

0

0

372

37A

382

38A

392

39A

3A2

3AA

3B2

3BA

02

67

68

01

67

68

01

43

85

68

A9

Al

81

D0

C9

85

38

E5

7C

85

FE

01

66

EE

21

66

A9

7D

A9

87

85

48

E6

E6

D0

68

FF

48

43

68

66

Al

01

02

E4

85

E5

A9

E5

85

A9

66

C6

C6

68

02

7C

FF

87

86

3F

81

66

67

85

68

48

E5

85

EC

85

01

E4

A5

67

85

A9

86

7D

3D

03CA 8E 01 04 8E 02 04 85 6F

03D2 85 7D A9 01 85 6E A9 03

03DA 85 7C A5 7C 85 7E 85 80

03E2 A5 7D 85 7F 85 81 A5 86

03EA 85 82 A5 87 85 83 60 00

NEW SOFTWARE

*VORTEXt
The enemy is at the center of swirling rings of

energy. Your mission - penetrate and destroy.

'PHANTOM FIGHTER!
Defend Superstition Mountain from attacking

UFO's. *
Two original arcade games for 40 column PETs.

Machine language routines and graphics by Bob

Carr and Kathy Higby, the originators of FROG,

DANCER, OURANOS! and DROMEDA!

• • - Each 14.95* on cassette • • •

Also Available

WASPS . . 9.95* Cassette
Defend yourself from killer insects!

GRAPHIC DUO .... 6.95* Cassette
Two terrific animated cartoons.

GAMEPAC 6.95* Cassette
SUPERFROG! - AEROSOL! - WEATHER WAR!

MflGIE EflRPET
P.O. Box 35115 Phoenix, A2 85069

"Arizona residents add 5% sales tax.
Guarantee - if lor any reason, one of our programs won't load, return it for
Iree replacement
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CAPUTE: 
Corrections and 
Amplifications 

- Issue #16, pg. 107, "The Unwedge": in line 
116, the final datum should read H259, not H25. 

- Issue # 18, pg. 60, "Bits, Bytes and Basic Boole" 
the following lines should be changed in the pro­
gram listing: 

1060 FOR AI =0 T03 
1070 A2=2tA I 
1090 SC(0,A3,AI) = SA(A3 OR A2) 

- Issue # 18, pg. 11 8, "Asse'mbler Update" was 
missing the fOllowing program and was inadvert­
ently in the Atari Gazette. Mr. Brandon's Assembler 
for the PET (which originally appeared in Issue 
#1 3, pg. 120) can be upgraded with the following 
modifications to permit LOAD/SAVEs of source 
code to disk: 

Program 2. 

300 PRINT "{DOWN}{REV}I{OFF}NPUT 
REV}D{OFF}ELETE I{REV}N{OF 
OFF}SERT {REV}L{OFF}IST {R 
REV} S {OFF}AVE L{REV}O{OFF} 
ADII 

305 PRINT"{REV}A{OFF}SSEMBLE {REV}Q 
{OFF}UIT" 

360 IF CM$= " 0"THENl1000 
370 IF CM$="S"THEN12000 
11000 INPUT"FIL ENAME "; FL$ 
11010 OPEN8 , 8,2,110: II +FL$+II,S ,R 11 

11020 FORT=lTOMEM 
1 1030 GET#8 ,IO$:IFIO$=CHR$(13)THENl10 

50 
11040 A$ (T)=A$(T)+IO$:GOTOl1030 
11050 NEXTT 
11060 CLOSE8 
11070 GOT0300 
12000 INPUT"FILENAME ";FL$ 
12010 OPEN8 , 8 , 2,"0 :"+FL$+",S,W" 
12020 FORT=lTOMEM 
12030 PRINT#8,A$ (T) ;CHR$ (1 3); 
12040 NEXTT 
12 050 CLOSE8 
12060 GOT0300 

-Issue #18, pg. 148, "Inve rsion Partitioning" will 
run on the Original ROM PET with the fo llowing 
lines changed (our thanks to Lou Sander): 

Program 3. 

033A A2 00 E0 00 00 10 A5 87 

0362 A5 02 48 A5 66 48 A5 67 

0372 02 A9 FE 85 66 A9 3F 85 
037A 67 Al 01 48 Al 66 81 01 
0382 68 81 66 E6 01 C6 66 E4 
038A 01 00 EE E6 02 C6 67 A5 
0392 67 C9 21 00 E4 68 85 67 
039A 68 85 66 68 85 02 68 85 
03A2 01 38 A9 FF E5 7C 48 A9 
03AA 43 E5 70 48 A9 FF E5 86 
03B2 85 7C A9 43 E5 87 85 70 
03BA 68 85 87 68 85 86 EC 30 

03CA 8E 01 04 8E 02 04 85 6F 
0302 85 70 A9 01 85 6E A9 03 
030A 85 7C A5 7C 85 7E 85 80 
03E2 A5 70 85 7F 85 81 A5 86 
03EA 85 82 A5 87 85 83 60 00 

NEW SOFTWARE 

The enemy is at the center of swirling rings of 
energy. Your mission - penetrate and destroy. 

*PHANTOM FIGHTER~M 
Defend Superstit ion Mountain from attackin~ 
UFO's. 
Two original arcade games for 40 column PETs. 
Machine language routines and graphics by Bob 
Carr and Kathy Higby, the originators of FROG, 
DANCER, OURANOS! and DROMEDAI 

••• Each 14.95* on casseHe ••• 
Also Available 

WASPS ........ ,. 9.95* Cassette 
Defend yourself from killer insects I 

GRAPHIC DUO .... 6.95* Cassette 
Two terrific animated cartoons. 

GAME PAC ....... 6.95* Cassette 
SUPERFROG! - AEROSOL! - WEATHER WAR! 

M4I6Ie e4lRPET 
P.O. Box 35115 Phoenix, AZ 85069 

• Arizona residents add 5% sales lax. 
Guarantee - II lor any reason. ooe of our programs won'lload. return It lOf 
Iree replacement, 



SOFTWARE - HARDWARE

COMMUNICATIONS AND

COMPUTER TOOLS

• UMI RS232 COMMUNICATOR INTERFACE

Our RS-232 Communicator Interface enables the

VIC-20 lo talk lo most RS232 devices

. VICTERMA

With Ihe VICTERM A program, begin telephone

communications

. UMI 3K RAM CARTRIDGE

The easiest way lo have 6655 byles ot program

memory in your VIC.

- UMI3K RAM EXPANDER

For programmers. ROM developers and advanced

users, our 3K RAM EXPANDER adds two ROM slots

and 3K of RAM memory to Ihe Commodore VIC-20 lo

give a total of 6655 bytes ol available user memory. An

8-position dipswitch provides switch - selectable base

address and single-socket enable/disable to two ROM

sockets.

• UMI 8K RAM CARTRIDGE

Our 8K RAM CARTRIDGE addsBK ol user memory to

the VIC-20.

• UMI SOCKETED 8K RAM/ROM BOARD

Our 8K board has (our sockets for mixing and

matching RAMS. ROMS, or EPROMS.

• BUTI (BASIC PROGRAMMERS UTILITY ROM)

A beauty of a ROM that plugs into CVH-0002. our3K

RAM EXPANDER, or CVU-0006. our

RAM/ROM/EPROM Board.

• UMI VIC-20 REFERENCE CARD

Our 8-1/2" by 11" laminated reference card is packed

with commonly needed Commodore VIC20

information

PROGRAMS FOR THE

COMMODORE PET

. SATELLITES AND METERORITES

Satellites and Meterorites is a greater challenge than

most space pilots have met.

. SKYMATH

Decimal addition and subtraction with super PET

graphics'

• MATH SERIES DISKETTE 1

Pedagogically correct programs SKYMATH.

SPACEDIV. and LONGDIV.on a 5-1/4" Diskette for

Commodore Disk Drives.

• SPACEDIV

Division practice with graphics that hold the child's

interest.

. LONGDIV

20 problems of step-by-step long division with super

graphics and 1-inch high digits.

• SUPERHANGMAN

Superior graphic version of the popular spelling game

—

$49.95

S19.95

$39.95

$79.95

$89.95

$29.95

$34.95

$4.95

$49.95

S12.95

$29.95

$12.95

S14.95

$16.95

GAMES AND

ENTERTAINMENT

• ALIEN BLITZ

Split second reactions at the superhuman 9th level of

ALIEN BLITZ, will find how good you really are.

• SPIDERS OF MARS (CARTRIDGE)

You are a trapped space fly. lire at the horde of

Martian Spiders wending their way to satisfy theif

urge to devour you.

. BLASTOIDS

Blast the cruising junk from space miner's rock piles

to smithereens before it crashes into you.

• A-MAZ-IN

Fasl action color game lor one or two players

• AMOK

The halls of AMOK are populated by robots that obey

one instruction — Get the intruder'

• ROBOT BLASTERS

Only blasts from your lasers can breach the

near-impregnable rows ol walls circling your only

means of escape.

• ASTRO TRANSPORTER (CARTRIDGE)

As Captain your duty is to use your powerful thrustors

to guide space barges to a soft landing on Earth.

• 3D INVADERS (CARTRIDGE)

A new view — from the wide-angle viewport of your

movable laser. Tiers of attackers march back and forth

above you. dropping bombs.

• MASTERWITS

Try to deduce the pattern of four markers, using 6

colors. MASTERWITS hides Irom youi

> FABULOUS FOUR 1

Four of our most popular and exciting game

cassettes in one package

STAR WARS Blast that tie f.ghier!

DRAGON MAZE Lurking man-eating dragon.

LASER WAR Blast away space debris and aliens

$24.95

$59.95

S1B.95

$18.95

S18.95

S39.95

$59.95

$59.95

S9.95

$59.95

INVADER FALL Alien paratroopers descend from space.

EDUCATION

• SUPER ADDITION, SUBTRACTION.

DONT FALL

One cassette contains all three educational games.

• SKYMATH

With excellent graphics. SKYMATH shoots 5-digit.

3-place addition and subtraction problems into

screen's "sky" in 1-inch high digits.

. SPACEDIV

Division practice with graphics that hold the child's

interest.

S14.95

$14.95

$14.95

GAME PROGRAM CARTRIDGES NOW

AVAILABLE—ORDER NOW!

- DEALER INQUIRIES INVITED

• ATTENTION SOFTWARE DEVELOPERS

Please contact UMI for distribution and top royalties. Cartridge kits available in quantity.

• MASTERCARD/VISA Accepted

united microware

industries, inc.

J)°

S3f

united micrnware

industries inc.

3«l H Pomona Blua

Pomona. CA 91768

send me m> FREE CATALOG

describing you' Hardwaie

ana Software Products

0 Anoness

9 CITY

. 3431 H POMONA BLVD. • POMONA. CA 91768 • PHONE (714) 594-1351 • /
ViC 20 and PET are Registered Trademarks o( CommoOore Business Machines .'

BOFT\NARE 

• 
• 

COMMUNICATIONS AND 
COMPUTER TOOLS 

UMI RS232 COMMUNICATOR INTERFACE $49.95 

Our RS·232 Communicator Interlace enables the 
VIC·20 to talk to most RS232 devices 

VICTERM A S19.95 

W ith the VICTER M A program, begin telephone 

commun,ca1!ons 

UMI 3K RAM CARTRIDGE $39.95 

The easiest way to have 6655 bytes 01 program 
memory In your VIC. 

UMI3K RAM EXPANDER $79 .95 

For programmers, ROM developers and advanced 
users our 3K RAM EXPANDER adds two ROM slols 
and 3K 01 RAM memory to the Commodore VIC·20 to 
give a total 016655 bytes 01 available user memory, An 
a-pasHian dipswitch provides switch - selectable base 
address and single-socket enable/ disable to two ROM 
sockets. 

UMiaK RAM CARTRIDGE $89.95 

Our 8K RAM CARTRIDGE addS 8K 01 user memory 10 
the VIC-20 

UMI SOCKETED BK RAM/ ROM BOARD S29.95 

Our 8K board has four sockets for mi)( ing and 
mBlching RAMS. ROMS. or EPROMS. 

BUTI (BASIC PROGRAMMER'S UTI LITY ROM) $34.95 
A beauty of a ROM thaI plugs Into CVH-0002. our 3K 
RAM EXPANDER. or CVU-0006. our 
RAM/ROM/ EPROM Board. 

UMI VIC·20 REFERENCE CARD $4.95 

Our 8- 1/2" by 11" laminated reference card is packed 
wilh commonly needed Commodore VIC20 
informa tion. 

PROGRAMS FOR THE 
COMMODORE PET" 

SATELLITES AND METERORITES 

Satelli tes and Meleroriles is a greater challenge than 
most space pilo ts have mel . 

SKYMATH 
Decimal addition and subtrac tion w ith super PET 

graphicsl 

MATH SERIES DISKETTE I 

Pedagogically correct programs SKY MATH. 
SPACEDIV. and LONGDIV. on a 5·114" Diskette for 
Commodore Disk Drives. 

SPACEDIV 

Division practice wi th graphics that hold the chlld's 

interest 

LONGDIV 

20 problems o f step-by-step long division with super 
graphiCS and I-inch high digi ts. 

SUPER HANGMAN 

Superior graphic version of tha popular spelling game. 

DEALER INQUIRIES INVITED 

S49.95 

$12.95 

$29.95 

$12.95 

S14.95 

$16.95 

ATTENTION SOFTWARE DEVELOPERS 

• HARD\NARE 
GAMES AND 
ENTERTAINMENT 

ALIEN BLiTl 

Splil second react ions at the superhuman 9th level 01 
ALIEN BLITZ. will find how good you really are. 

SPIDERS OF MARS l CARTRIDGE) 

You are a trapped space Ity. fire at the horde 01 
Mar l1an Spiders wending Iheir way 10 satisfy their 
urge to devour you. 

BLASTOIDS 

Blast the cruising junk from space miner's rock pites 
to smi thereenS before it c rashes Inlo you. 

A-MAl-IN 

Fast action color game lor one or two players 

AMOK 

The halls o f AMOK are populated by robots that obey 
one instruction - Get the intruder! 

ROBOT BLASTERS 

Only blasts from your lasers can breach Ihe 
near-impf8gnable rows 01 walls cHcUng your only 
means of escape. 

ASTRO TRANSPORTER (CARTRI DGE) 

As Captain your duly is to use you r powerful thrustors 
to guide space barges to a solt landing on Earth 

30 INVADERS (CARTRIDGE) 

A new view - Irom I h~ wlde·angle Viewport 01 your 
movable laser. Tiers ot attackers march back and forth 
above you. dropping bombs. 

MASTERWITS 

Try to deduce the pallern o f four markers. using 6 
colors. MASTERWITS hides Irom you! 

FABULOUS FOUR I 
Four of our most popular and e)(ci ting game 
casselles In one package 

STAR WARS Blast thaI t ie l ighter! 

DRAGON MAlE Lurking man·ealing dragon. 

LASER WAR BiasI away space debris and aliens. 

$24.95 

S59.95 

51B.95 

$18.95 

$1B.95 

$39.95 

$59.95 

$59.95 

$9.95 

$59.95 

INVADER FALL Alien paratroopers descend trom space. 

EDUCATION 

SUPER ADDITION. SUBTRACTION, 
DON'T FALL 

One cassette contains all three educational games. 

SKYMATH 

With oxcenenl graphics. SKYMATH shoots S-digl t. 
3·place addition and sublraction problems Into 
screen's "sky" in I-inch high digits. 

SPACED IV 

DiVision practice with graphics that hold the chlld 's 
interest. 

$14 .95 

$14.95 

$14.95 

GAME PROGRAM CARTRIDGES NOW 
AVAILABLE-ORDER NOW! 
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Please contact UMI for distribution and top royalties. 
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Cartridge kits available in quantity. ~ , 3431 H Po mOnB BI_" 
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Board Offers 24K

Additional

Memory For VIC 20

Quantum Data Inc. of Costa

Mesa, CA announced the first of

its new products to expand the

capabilities of the Commodore

VIC 20 personal computer: A

Board allowing up to 24K of

additional user memory. Desig

nated the QDl Expandor, it

expands the memory of the VIC

to a total of 29K bytes.

Designed for those users

who need more than the 3K of

user RAM available on the VIC,

the QDI Expandor is available in

several configurations from OK

to 24 K of additional memory.

The board uses state of the art

memories which allow the board

to consume less than 150 MA

even when fully loaded with

RAM. These memories arc also

pin computable with popular

EPROMs and ROMs and they

can be mixed and matched in SK

blocks.

In its standard configuration,

the QDI Expandor uses memory

from HEX 2000 to 7FFF but it

may also be jumpered to operate

one of the 8K blocks in the A000

to BFFF range, "Where the ability

of the board to handle ROMs is

very convenient,'1 explains Dick

Edwards, QDI's president.

"That's because the VIC starts

looking at location A000 on

power up to see if there is a ma

chine language program present

in ROM, and, if there is, it will

run that program. We expect this

feature to be of special interest to

systems houses, who are going to

use this computer where a resi

dent machine language program

is important.'1

Measuring 4.5 by 6 inches.

iheODI Expandor can plug

directly into the VIC memory

expansion port or in the expan

sion chassis that QDI will soon be

announcing. Priced at astiggestcd

retail of $295.00, the board is

available from stock.

For further information

contact: Quantum Data. Inc..

3001 Redhill, Bldg. 4. Suite 105.

Costa Mesa. CA 92626.

PDI Announces

Publication Of

Do-lt-Yourself

Spelling

Program Design, Inc., the Green

wich, Connecticut, firm that

specializes in the design, develop

ment, and market ing of educa

tional courseware for microcom

puters, has just published a new

spelling program entitled DO-IT-

YOURSELF SPELLING. Unlike

other spelling programs on the

market, Do-11- Yourself Spelling

allows the user to add voice to the

program.

Do-It-Yourself Spelling

allows teachers, parents, and

other individuals to create their

own spelling programs. Following

simple instructions, the person

enters a series of 10-word lists

into the computer program. The

word lists might consist of a

child's vocabulary assignment. It

might consist of science words or

musical terms or even the names

of baseball players.

Do-It-Yourself Spelling
comes with a list ol 1950 words

that every child should recognize

and be able to spell by the time

he or she graduates from 6th

grade. The words are organized

by grade. There are 50 first-grade

words, 300 words for each of the

second, third, and fourth grades,

and 500 words for each of the

fifth and sixth grades.

Do-It-Yourself Spelling is

available for use on Atari micro

computers with a memory of at

least 8K. The program retails

for SI9.95.

For additional information.

contact: Laurie Hall, Program

Design. Inc.. I 1 [dar Ct., Green

wich, GT06830 203-<i6]-S799.

Mountain Computer

Announces

RAMPLUS+ ™ For

The Apple II

Computer

Scotts Valley, CA — Mountain

Computer has just released a new

dual I6K RAM card for the Apple

II*. Two banks of 16K selectable

RAM expand the Apple to 80K of

available memory. The second

bank of 16K RAM is controlled by

user-supplied software. Hardware

and/or software selection of each

I6K bank of RAM is controlled by

the user. The card also provides

its own refresh circuitry.

Carci installation is simple,

just install it in any I/O slot. When

RAMPLUS + is in Slot 0, it emu

lates an Apple Language Card®,

and you can install multiple RAM-

PLUS-I- cards into the same

Apple II.

Status includes the area and

bank of RAM selected, READ,

READ or WRITE operation,
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Board Offers 24K 
Additional 
Memory For VIC 20 
QuanlLt m Data I nCo of COSUI 
Mesa, CA a nnou nced th e first of 
its new products to ex pand the 
ca pab ilili es of th e Commodore 
V IC 20 persona l compute r: A 
Boa rd a ll owing up 1.0 24 I< of 
additiona l use r me mo ry. Desig ­
nated th e QDI E"pandor, it 
ex pa nds th e memo r ), o f t he V I C 
to a tota l 0 1"29 1< bytes. 

Des igned for those use rs 
who needmore than the 3 1< of 
use r RAI\'! ava ilable o n th e VIC, 
th e QD I Expa ndor is ava ilable in 
several config u rations front 0 K 
to 24 I< of additionalll1e ll1 o ry. 
T he board uses state o f the a n 
memori es which allow the board 
to consume less than 150 MA 
even when fLdl y load cd wit h 
RAM . T hese me mori es are al so 
pin compatable with popular 
EPROMs and ROMs a nd th ey 
can be mixed and matched in 8 1< 
blocks. 

I n its standard config urat.io n , 
the QD I ExpandOl: uses memory 
from HEX 2000 1.0 71'1'1' but it 
ma y a lso be jumpercd to operate 
o ne of th e 8 1< blocks in th e AOOO 
1.0 BFFF range , "Where th e ab ility 
or th e boa rd to handle ROMs is 
ve!")' convenient," explains Dit: k 
Ed wa rds, QD l's pres ide nt. 
"That's because th e VI C stans 
looking (It loca tion AOOO on 
power up to see if' th ere is a ma­
chine lang uage program present 
in ROM , and. if th e re is . it will 
rLin that progl·am. \IVC cx pec t thi s 
fea ture to be of special int c rest to 
sys tems ho uses, who are going L.O 

Li se this computer where a res i-

COMPUTEI 

de nt machine lang uage program 
is important." 

Meas uring 4.5 by 6 inches, 
th e QD I ["pandor can plug 
directl y in l.O th e V IC mClnol')' 
expans ion port or in the expan­
siot! chassis that QDI \\'ill soon be 
annou ncin g. Priced at a sugges ted 
re tail of$295.00, th e board is 
ava ilable from stock. 

For furth e r information 
conli:H,: l: Quantum Data. ln c .. 
300 I Redhill , Bldg. 4. Suite 105 , 
Cos ta Mesa. CA 92626. 

PDIAnnounces 
Publication Of 
Do-It-Yourself 
Spelling 
Program Des ig n, Inc.. the Green­
wich, Connecticut, lirm t.h at 
speciali zes ill th e desig n. de \'e!op­
IIl C lll . and marke ting or educa­
tiona l courscwa re For microcom­
pute rs. has just publi shed a new 
spelling prog ra m c ntitled DO-IT­
YO U RSEl.F SPELLI NG. Unlike 
o the r spe ll ing progra ms o n the 
marke t, Do- It-Yourself Spelling 
all ows lhe user to add voice to the 
program . 

Do-It-You rscl f Spe lling 
all ows teachers. parc nts. and 
o ther indi\'iduals La crea tc the ir 
OW I1 spelling prog rams. Following 
simple instructions, lhe person 
e nt e rs a scri es or IO-word lists 
ill LO th e computc r prog ram. T he 
word list s might consist of a 
child 's vocab ulary ass iglllllcnl. It 
mig ht Lonsist of scie nce word s or 
Illu s ica it e rms or C\'C Il th e namcs 
of base ba ll pia vcrs. 

Do-It- \' ou rsel f Spe ll i nl{ 
comes "'ith a lis t or 1950 "'onls 
thal ever), child should recognize 
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and be ab le to spe ll by the time 
he or she g raduates rrom 6Lh 
grade. T he words are organ ized 
by g rade . T he re a re 50 lirst-grad e 
wo rds. 300 wo rds for each of th e 
second , third. and rounh g rades, 
a nd 500 words fi)r each of the 
liFl.h and sixth g rades. 

Do-It- Yourselr Spel lin g is 
aV; lilab lc fo r use 0 11 r\lari micro­
compu ters with a mernor), or al. 
leasL8 K. The program re tai ls 
for $ 19.95. 

Fo r add itio na l in r ormatio n, 
co ntac l : Laurie Hall. Program 
Des ign . Inc. , II Ida r Ct. . Grecn­
wich. CT 06830 203-66 1-8799. 

Mountain Computer 
Announces 
RAMPLUS + ™ For 
The Apple II 
Computer 
Scotts Valley, CA - Mountain 
Compute r has just released a new 
dual 16 1< RAM card forlhe Apple 
II ®. Two banks of 161< selectable 
RAM expand the Apple to 801< o f 
available memory. The second 
bank of 161< RAM is controlled by 
user-suppli ed software. Hardware 
and/or software selection of each 
16K, ban k of RAM is controlled by 
the user. The card a lso provides 
its own re fresh circuitry. 

Card insta llatio n is simple, 
just insta ll it in any [/0 slot. When 
RAMPLUS + is in Slo t 0 , it emu­
lates an Apple Language Card ®, 
a nd you can install multiple RAM­
PLUS + cards into the sam e 
Apple II. 

Sta tu s includes th e a rea and 
bank of RAM selected , READ , 
READ or WRITE o peration, 



NOWTWO LOCATIONS
SAVE TIME • SAVE SHIPPING

A
ATARf

Computers
for people:

800TW $699
410 Recorder

810 Disc Drive

822 Printer

825 Printer

830 Modem

820 Printer

850 Interface

New DOS 2 System

CX30 Paddle

CX40Joy Suck

CX853 16K RAM

Microtek 16K BAM

Microtek 32K RAM

$59.00

$444 00

$359 00

$629.00

$159 00

$269 00

$159 00
S21 00

$18.00

$18 00

$89 00

. $75 00

$159.00

One yaar extended warranty S50.00

Intec 48K Board

ATARI 400

16K.... $329

32K.... $478

48K.... $555

ATARI SOFTWARE
CX404 Word Processor S119 0°
CX404 PILOT $68 00

CX413 Microsoft Basic S6S 00
CX4101 Invitanon To Programing I

CX4102 Kingdom .. $13 00
CX4iO3Statistics.. - S1700
CX4104 Mialmg List ..

CX4105 Blackjack

CX4106 Invitation to Programing 2 $20 00

CX41O7 Biorylhm

CX4108 Hangman 513 00
CX4109Graqh II S1700
CX4110 Touch Typing. S20 00
CX4008 SPACE INVADERS S?2.00
CX4H2 States & Capitals

CX11V European Countries & Capitals

CX4115 Mortgage & Loan Analysis

CX4116 Personal Fitness Program

CX4117 Invitatron To Programing 3
CX4118 20 Conversational Languages (ea )

CX4121 Energy Czar
CXL4001 Educational Master

CX6001 17 Talk & Teach Series (ea.l

CX8106 Bond Analysis

CX8107 Stock Analysis

CX8101 Stock Charting

CXL4002 Basic Computing Language

CXL4003 Assembler Editor

CXL4004 Basketball

CXL4005 Video Easel

CXL4006 Super Breakout .

CXL4007 Music Composer

CXL4009 Chess

CXL4010 3DTic-Tac-Toe

CLS401! STAR RAIDERS
CXL4012 MISSLE COMMAND
CXL4013 ASTEROIDS

CXL4015 TeleLrrik

Visicalc

■Letter Perfect {Word Processor

Source

CX481 " 9T5XK
CX482 S109-00
CX483 £5400
CX484 $319.00

$13.00

$13 00

S13 00

S59 00

S20 00

S45 00

$13 00

$31.00

S23.00

$20.00

$20 00

$20 00

$46.00

$46 00

$24 00

$24 00

S30 00

$45 00

S30 00

$24.00

S39 00
532 00

532 00

$20 00

$149.00

$109.00

$89 00

PRINTERS
Centronics 739-1 $649.00
Diablo 630 Special $1799.00

EPMX70 $359.00
MX80 $"69 00
MXBOFT Call
MX100 CaN

NEC

8023 $639.00
7730 Cal1
7720 Cal1
7710 CaM

Okidaia

82A S4M.00
83A $769.00

w $1129.00

Citoh Starwriter

25CPS-P $1329.00
45CPS-P $1699.00

445G $699.00

460G '.'.'.'. $899.00
560G ... $1129.00

Talley

8024-7 $1399.00
8O24.L $1629.00

Xerox 820

System I 5V," $2450.00
System II 8" S2950.00

CPM5V* 1169.00
Word Processing $429.00

Super Calc $269.00

Atari „, „
Microtek 16K $64-00

32K $129.00
Intec 32K $139-00

40K $219.00
Ramcrom 128K S519.00

Apple
Microtek 16K $94-00

32K 5129.00

Commodore t
64K upgrade $389.00

Hewlett Packard
16K upgrade $249

Texas Instruments

TI-99/4A $379
PHC 004 TI 99(4 Home Computer . $399 00

$329.00

.$319.00

PHP 1600 Telephone Coupler

PHP 1700 RS-232 Accessories Interlace

PHP 1800 Disk Drive Controller

PHP 1850 Disk Memory Drive

PHP 2200 Memory Expansion (32K RAM)

PHA2100RF Modulator.

PHP 1100Wired Remote Controllers(Pair)

$169 00

$169 00

$239.00

$389.00

$319-00

$43.00

$31.00

PHM 3006 Home Financial Decisions

PHM 3013 Personal Record Keeping

PHD 5001 Mailing List .

PHD 5021 Checkbook Manager

PHM 3008 Video Chess

PHM 3010 Physical Fitness

PHM 3009 Football

PHM 3018 Video Games i

PHM 3024 Indoor Soccer ..

PHM 3025 Mind Challengers

PHM 3031 The Attack .

PHM 3032 Blasto

PHM 3033 Blackjack and Poker

PHM 3034 Hustle

PHM.3036ZeroZap

PHM 3037 Hangman

PHM 3038 Connect Four

PHM 3039 Yahizee

PHM 3017 Terminal Emulator I

PHM 3026 Exlended Basic

PHM 3035 Terminal Emulator II

$26.00

$43.00

$60.00

$18.00

$60 00

$26.00

$26.00

$26 00

$26 00

$22.00

$35.00

$22.00

$22 00

$22 00

$18.00

S18 00

S18 0Q

$22 00

$39.00

$86.00

$45.00

HOW TO ORDER: Phone orders invited or send check or money order and receive free shipping In the continental United States. PA residents add 6% sales lax.

computer mail order west

8OO-648-3351
IN NEVADA, CALL (702) 588-5654

P.O. BOX 6689, STATE LINE, NEVADA 89449

NOW TWO LOCATIONS 
SAVE TIME· SAVE SHIPPING 

""'-ATARr · - __ 0 

410 Recorder 
810 DISC Olive 
822 Pllnter 
825 Pllnter 
830 Modem 
820 Prmter 
850 Interlace 
New DOS 2 Sys tem 
CX30 PadClle 
CX40 Joy S"ck 
eX853 16K RAM 
Mlc/olek 16K RAM 
M ,clotek 32K RAM 

Computers 
for people:-

S59.00 
S444.OO 
S359 00 
S629.OO 
$159.00 
S269.00 
S159 00 
52 1.00 
SI8.00 
St800 
$89 00 
S7500 

$159.00 

AlARI SOFTWARE 
CX ' 04 WOl d Processor 
CX 404 PilOT 
ex' 13 Mlt/oscll BaSIC 
CX '1 01 Invlla1l0n To Programing I 
CX4102 Kmgdom 
CX41 03 StatisticS . 
CX 4104 MI3ltng list 
CX4105 Blackjack 
CX4106 Invlla1l0n to Programing 2 
CX. l 07 Blory\h m 
CX4108 Hangman 
CX4109 Graph II 
ex.\ to Touch TypmQ 
CX4008 SPACE INVADERS • • .. 
CX4112 ':;lates & Capitals 
eX 41 \' Europea n Countries & Cap it als 
eX4! 15 Mortgage & l oan AnalysI s 
CX4116 Person" , FIt ness Program 
ex.! I 7 Inv"al'on To Programing 3 
CX411B·20 Conversational Languages rea I 
CX4121 Energy Czar 
CX L4001 Eoucatlonal Ma ster 
CX600t · t7 Talk & Teach Selles lea ) 
CX8 106 Bond AnalySIS 
CX8107 Siock An alyS IS 
CX8101 Si oc k Charting 
CXl. OO2 BaSIC Computi ng Language 
CXl4oo3 Assemtller ECl ltor 
CXL4004 Baskeltlall 

One yea, a.tendlKl wananty .. .. $50.00 CXL4oo5 V,Cleo Ease l 
CXL4006 Super Breakout 

S,119oo 
'68 00 
S6800 
S,17 00 
513 00 
517 00 
51700 
51300 
52000 
51300 
51300 
S1700 
'2000 
$32.00 
S13.OO 
S1300 
SI300 
559 00 
52000 
54500 
S1 300 
521 .00 
523 00 
S20 00 
S20.00 
S2000 
S4600 
S46 00 
S24 00 
524 00 
S3000 
S4500 
S30.00 
S24.00 
S3Aoo 
S3200 
53200 
S20.OO 

Inlec 48K Board .. ... 

Alari 
MlcrOlek 16K .. 

32K. 
Intec 32K . 

'OK. 
Ramcrom 128K .. 

Apple 
Mlcrolsk 16K ... 

32K. 
Commodore 

64K upgrade ... 
Hewlett Packard 

16K upgrade . 

ATARI400 
16K. $329 
32K. $478 
48K. $555 

..... $249 

. .. . .. $64.00 
. .. ..... , . . . . ... $129.00 

. .. ..... ... $139.00 

..... .. .... $219.00 
. .. $519.00 

CXL4oo7 MUSIC Composer 
CXL4009 Cness 
CXL4010 3,0 Tlc·Tac·Toe 
CLS4011 STAR RA. IDERS 
CX L4012 MISSlE COMMAND 
CXl4013 ASTEROIDS 
CX l4015 Telelll ik 
V,slca lc 
,Leiter Perlect ,WorCl Processor) 
Source 
CX481 
CX482 
ex...., 
ex ... 

. S149.OO 
S109.OO 

S89.00 

I 
TI·99/4A $379 

PHC 004 Tt·99J4 Home Computer 
PHP 1600Telephonf! Coupler 
PHP 1700 RS·232 Accessolles Inlerlace 
PHP 1800 Disk Olive Conl roliei 
PHP 1850 Disk MemolY OlIVe 

. 5329.00 
....... . $319.00 

PHP 2200 Memory ElCpanSlon (32K RAM) 
PHA 2100 R F MoCl ... la lol 
PHP 1100 Wiled RemOle ConI/oilers/Pa il! 

S,399.00 
SI69.00 
SI69.00 
S239.00 
S389.OO 
$319.00 
S4J.OO 
S31 .OO 

PRINTERS 
Cenl ronlcs 739·\ . 
Diablo 630 Special . 
Epson 

MX70. 
MX80 ... 
MXllOFT 
MX100 . 

. ... . ,. $649.00 
.. S1799.00 

. ... $359.00 
... $469.00 
... . . Call 
..... Call 

.. . 5639.00 
.. Call 

NEe 
8023 . 
7730 
7720. 
7710 

........ . ........ . ... . . Call 

OklClata 
82A 
83A 
84 ... 

Citoh StarwrHer 
25 CPS·P . 
45 CPS-P .. 

Paper Tigel 
445G 
460G .. . 
560G . 

TaUey 
8024·7 
8024.l . 

.. .. . . Call 

. $499.00 
.. ... S769.00 
. .. 51129.00 

, .... 51329.00 
. . .... $1699.00 

. 5699.00 
.... 5899.00 

. .. .. $1129.00 

. . SI399.00 
....... .. . . $1629.00 

XerolC 820 
System I 5'1." 
Syslem 118" . . 
CPM 5'/. 

... 52450.00 

Word Processing . 
Super Calc .. 

.. . . 52950.00 
. 5169.00 

... 5429.00 
.. S269,00 

Texas Instruments 
PHM 3006 Home FinanC ial DeCISions 
OHM 3013 Personal ReCOld Kee Olng 
PHD 5001 Ma iling list . 
PHD 502 1 CneckDook Manager 
PHM 3008 Video Cl"less 
PHM 3010 PhY Sical Fi tness 
PHM 3009 Footbal! 
PHM 3018 Video Games I 
PHM 3024 Indool Soccer 
PHM 3025 MlnCl Challengers 
PHM 3031 The Atlack 
PHM 3032 81as lo 
PHM 3033 Blackjack and Pokel 
PHM 3034 Hustle 
fi'HM.3036 Zelo Zap 
PH M 3037 Ha ngman 
PHM 3038 Connect Four 
PHM 3039 Yahlzee 
PH M 30 17 Telmmal Emulato r I 
PH M 3026 E_' enCleCl BaSIC 
PHM 3035 Term!!'!;:>' Emulalor I I 

S26.OO 
S43.00 
S60.00 
SI8.00 
S6000 
S26.00 
S26.00 
S2600 
S2600 
S22.OO 
S35.OO 
$22.00 
S22.OO 
S22 00 
518.00 
S18 00 
SI 8·OO 
S2200 
S39.OO 
'B8 00 
S45 00 

HOW TO ORDER: Phone orders Invited or send check or money order and receive Ilee shipping in the continental Unitecl Stales. PA residents add 6% sales l alC. 

computer mail order west 
800-648-3351 

IN NEVADA, CALL (702) 588·5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 



TO SAVE YOU MORE!
COSTS* SAVE SALES TAX

HEWLETT

PACKARD

NEW HP«125

HP«83

HP»85 16K Memory Module

5'4" Dual Master Disc Drive

NOW IN STOCK!
The new HP41CV Calculator

Call for HP Software Puces 4 Iniorma

Call for Calculator puces.

HP*85 $2479

CBM 8032

$1069

Terminals
Televideo

910 $579.00

912C $699.00

920C $749.00

950 $939.00

Call for computers

Zenith 719 $749.00

Adds $549.00

Monitors
Amdex 12" B&W $149.00

12" Green $169.00

13" Color $349.00

Sanyo 12" B&W $259.00

12" Green $269.00

13" Color $449.00

Tl 10" Color $349,00

Modems

Novation Auto $239.00

D Cat $169.00

Cat $159.00

HAyes

Smart $239,00

Pioneer Lazer Disk $599 00

BSRX-10 Systems

PK5O0 $84.00

LM 501 $16.00

AM611 $17.00

AM286 $17.00

(icommodore BHR3B2
Commodore !~a« Package

8032 $1069.00 Visicaic

4032 $969.00 BPI General Ledger

4016 $769,00 OZZ Information System

8096 $1569.00 Dow Jones Portfolio
Super Pet $1599,00 Pascal

2031 $529.00 Legal Time Accounlinq

8050 $1299.00 Word Craft 80
4022 $599.00 Power

CSN $63.00 Socket-2-Me

Jinsam

Word Pro 4 Plus $299.00 MAGIC

Word Pro 3 Plus $199.00 The Manager

Softrom

$299.00

5329 00

S399 00

$149 00

S329 00

$289.00

$129 00

$239 00

$449 00

$289.00

$89 00

S20 00

SCaii

S Call

$209.00

$129.00

VIC 20 $259 COMPLETE
Vic-TV Modual
Vic Cassette

Vic 6 Pack Program

VIC1530 Commodore Datasseite

VIC*!54DDisk Drive
VIC1515 VIC Graphic Printer

VIC1210 3K Memory Eipander

VICM1C8K Memory Eipander

VIC 1011 RS232C Terminal Interface

VIC1112 VIC IEEE 488 Interface

VIC12H VIC 20 Super Enpander

$19 00 VIC 12T2 Programmers Aid Cartridge

$69 00 VIC 1213 VICMON Machine Language Monitor

$44 00 VIC1901 VIC AVENGERS

$69 00 VIC1904 SUPEHSLOT

$49900 VIC1906SUPERAUEN .

$399 00 VIC1907 SUPER LANDER .

$3200 VIC1908 DRAW POKER ... ..

153 00 VIC1909 MIDNIGHT DRIVE

$43 00 VT106A Recreation Pack A

$86 00 VT107A Home Calculation Pacn A .

$53 00 VT164 Programmable Character.'Gramegraptiics

VT232 VtCTerm I Terminal Emulator.

S45 00

545 00

523.00

123.00

$19.00

523 00

$23 00

523.00

$44 00

$44 00

$12,00

S9 00J

Add 3% for VISA or MC. Equipment subjeci to price change and availability without notice.

computer mail order

800-233-8950
IN PA. CALL (717) 327-9575

501 E. THIRD ST., WILLIAMSPORT, PA 17701

TO SAVE YOU MORE! 
COSTS· SAVE SALES TAX 

Televldeo 

HEWLETT 
PACKARD 

Terminals 

NEW! HP . '25 
HPoS3 
HPoS5 16K Memory Module 
5 '/, - Dual Masler DISC DlIye 
Graphics Pic Her (72258) 

$2999.00 
$1699.00 
5249.00 

$2 129.00 
5207900 

NOW IN STOCK! 
The new HP41CV Calculator 

$259 
Can lor H P Sol tware Pr ices & Intormation 
Call l or CCilculator pr ices. 

CBM 8032 
$1069 

(Kcornrnodore 
8032 .... .............. . . • ........... ... . . .. $1069.00 
4032 . . . ... . .. . ... . .. . . • . . ...... 5969.00 
4016 .. . ... . .. . .... . .. . • . . . .. . ...... . . 5769.00 
8096 . . ..... 51 569.00 
Super Pel . . ......... 51599.00 
2031 ............. . . .. ........... 5529.00 

SOFTWA RE 
Word Pro3 PluS 
WordPro4 PluS 
CommOdore Ta~ Package 
V,slcalC 
BPI Genera lleoge, 
Oll IntormCl',on SyStem 
Dow Jones Pali lalia 
Pascal 

910 . . .................. $579.00 8050 .. . . ........ ......... . . . ..... 51299.00 
Legal Time Accoun t"'g 
Word Craft· 80 

$299.00 
5329 DO 
5399 00 
$14900 
5329 00 
$189.00 
$129 00 
523900 
$44900 
S289.00 

912C ................... ...... ... ......... 5699.00 4022 . . . . . . . . . . . . . . . . . . .. . . ... .. . .. . 5599.00 Power S89 00 
920C . . . . .... ..... ........... 5749.00 
950 • .. . . • . . • . . • . • ..... $939.00 

Can lor computers 
Zenllh 719 
Adds . 

... . ..... 5749.00 
. .. .. ... .... $549.00 

Monitors 
AmdeK 12" B&W . 

12" Green 
13'" Color . 

Sanyo 12" B&W . 

. $1 49.00 
........ .. . ..... $169.00 

12'" Green .......... . . ..... . 

.. . ..... $349.00 
. .. $259.00 
. .. S2b9.00 

..... $449.00 

.. .. . $349.00 
13"Color . 

TI \0" Color . 
Modems 

Novallon Auto . 
D Cal . 
COl 

HAyes 
Smarl .... 

Pioneer Lazer Disk . . 
BSR X· IO Syslems 

PK 500. 
LM 501 . . 
AM611 .. 
AM286 . 

. . . .... 5239.00 
. ... SI69.00 

... ... . $1 59.00 

. ..... S239.00 
. .. S599.00 

.. . ........ . $84.00 
. . .. .. ........ . SI6.oo 

. ... S17.oo 
. .... S17.oo 

C2N . ... . ... . ....... . .... ... . .. 563.00 

Word Pro 4 Plus. 
Word Pro 3 Plus . 

. ......... .. .... 5299.00 
. . . ..... ... ...... 5199.00 

Sec kel ·2·Me $2000 
J,,'sam SCa li 
MAG IC SCali 
The Manager . . .. . .• . •• . • . . . . . . . .• . • • . . .. $209.00 
Soltlom . . ................ .. .. S 129.00 

-------_ ..... -... _----_ .. _----------------------------

VIC 20 $259 COMPLETE 
Vlc·TV Modual 
v'c Cassette 
v'c 6 Pack Prog ram 
VICI 530 CommOdore Dalassette 
VIc'1540 D!sk Dllve . 
VICI515 VIC Grapn!C Pfl nter 
VIC 1210 3K Memory E_pander 
VIC 1110 BK Memory E~pandel 
VIC l Oll RS232C Termmal Interface 
VtCll12 VIC IEEE·4B8ln telface 
VICI211 VIC 20 Super E_pandel 

$19 00 
$6900 
544.00 
569.00 

5499.00 
5399 00 
53~ 00 
55300 
54 300 
sa600 
55300 

VIC1212 Progra mmers A'd CartrIdge 
VIC1 213 VICMON Macnme Language Moni tor 
VIC1 901 VIC AVENGERS 
VIC I904 SUPERSLOT 
VICI 906 SUPER ALIEN 
VICI907 SUPER LANDER 
VICI908 DRAW POKER 
VICI 909 MIDNIGHT DRIVE 
VT I06A Recreat ion Pack A 
VTl07A Heme Calculat ion Pack A . 
VTIS4 Programmatl le CI'\aracler/Gramegrapn!cs 
VT 232 VICTerm I lermu1al Emulator . 

54500 
545.00 
523.00 
523.00 
519.00 
52300 
$23.00 
$23.00 
$44 00 
$44 .00 

Add 3% lor VISA Of MC. Equipment sutljecllo price c l'\ange and avallabllily w ilhout notice. 

computer mail order east 
800-233-8950 

IN PA. CALL (717) 327·9575 
501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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and ROM Enable or Disable

information.

The card is supplied with

16Kof installed RAM for$189.00

The additional 16K of plug-in

RAM costs only $24.95. RAM

diagnostics have been developed

(on diskette) and are supplied

with the product.

For additional information,

contact:

Mountain Computer Inc.

300 El Pueblo Rd.

Scotts Valley, CA 95066

(408)438-6650

Calendar/Clock

System For Small

Computers

Norcross, GA — Hayes Micro

computer Products, Inc., announ

ces the Hayes Stack™ Chrono

graph, an RS-232C compatible

calendar/clock for small compu-

EPSON
DOT MATRIX PRINTERS

SUPER

DISCOUNTS
ON

MX-80F/T

MX-80

MX-100

0509

LOWER I

LOWER i

LOWER!

NOW IN STOCK
We also stock cables and interface cards

for TRS 80, Apple, Atari, Pet, and serial.

GRAPHIC ROMS

AVAILABLE

TO ORDER TOLL FREE

1-800-344-7493

In CA and for service

(209) 667-2888/634-8888

/VMCROTRONJCSjnc.
1125 N. Golden State Blvd.

Turtock. California 95380

ters. The Chronograph is the

latest in the Hayes Stack series

of stackable microcomputer

component systems.

Featuring quartz-crystal

control, the Chronograph adds

the dimension of precise time

keeping to computer systems.

With the Chronograph and user-

developed software, a computer

can log programs and reports by

day, date and time. Utilizing the

computer alarm feature, the

Chronograph can also provide a

computer with information neces

sary to control lights, burglar

alarms and sprinkler systems. To

cut the cost of electronic mail, the

user can combine the Chrono

graph with the Hayes Stack

Smartmodem and a computer,

then develop programs to batch

messages during the day and

send them at night when tele

phone rates are lowest.

The Chronograph is a stand

alone unit in an aluminum case

with a large, easy-to-read display

for time, date and weekday re

porting. The display also features

low battery, write-protect and

alarm indicators.

The Chronograph reports

the time in hours, minutes and

seconds in 12- or 24-hour modes.

The date is output in a year,

month, day format with automatic

leap year adjust, and the weekday

is output as a single digit, 0-6.

Because it is powered inde

pendently, the Chronograph does

not need to be reset when the

computer is turned off. The

Chronograph also features a

battery backup to maintain time,

date and weekday for up to a year

when the power fails or is discon

nected. For added protection, a

write-protect switch on the rear

panel of the Chronograph pre

vents accidental changing of the

time and date.
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Featuring quartz-crystal 
control, the Chronograph adds 
the dimension of precise time­
keeping to computer systems. 
With the Chronograph and user­
developed software, a computer 
can log programs and repo rts by 
day, date and time. Utilizing the 
compute r alarm feature, the 
Chronograph can also provide a 
compute r with information neces­
sary to control lights, burglar 
alarms and sprinkler systems. To 
cut the cost of electronic mail , the 
user can combine the Chrono­
graph with the Hayes Stack 
Smartmodem and a compute r , 
then develo p programs to batch 
messages during the day and 
send them at night when tele­
phone rates are lowest. 

The Chronograph is a stand-
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alone uni t in an aluminum case 
wi th a la rge, easy-to- read display 
for time, date and weekday rc­
porting. The display also fea tures 
low batte ry, wri te-protect and 
alarm indicators . 

The Chronograph reports 
the time in hours, min utes and 
seconds in 12- or 24-hour modes. 
The date is output in a year , 
month , day format with auto matic 
leap yea r adjust, and the weekday 
is output as a single d igit, 0-6. 

Because it is powered inde­
pendently, the Chronograph does 
not need to be reset when the 
computer is turned off. T he 
Chronograph also features a 
batte ry backup to mai nta in lime, 
date and weekday for up to a yea r 
when the power fails or is d iscon­
nected . For added protection, a 
write-protect switch on the rea r 
panel o f the Chronograph pre­
vents accidenta l changing of the 
time and date. 



Authorized Commodore service center
Repair of the complete line of Commodore products

In a hurry? Check our modular exchange program

Computer

Disc Drive
Printer

commodore

HARDWARE:

CBM 8032 Computer, 80 Column S1095

CBM 8050 Disk Drive

CBM 4032 Computer, 40 Column 995

CBM 4040 Disk Drive

CBM 4022 Printer

CBM VIC 20 Computer

CBM VS100 Cassette

PET to IEEE Cable

IEEE to IEEE Cable

BASF Diskette, Box of 10

mn$ 1095

1340

lumn 995

995

649

263

68

33

39

30

SOFTWARE:

ozz

Wordcraft 80

Tax Preparation System

IRMA

Dow Jones Portfolio

Management System

Personal Tax

Pascal

Assembler Development

Wordpro 4+

S299

299

380

380

115

55

229

Package 77

329

Order TOLL FREE 1+800-527-3135
10 AM to 4 PM CDT Monday through Friday

Texas residents call I +214-661 -1370

VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. "Certified Check" accepted

Units in stock shipped within 24 hours, F.O.B. Dallas, Texas.

All equipment shipped with manufacturer's warranty.

Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes.

Eclectic shortly will be announcing products that are designed to work with CBM systems.

1. ROMIO: two RS232 ports-three parallel ports-26K EPROM memory-managed

alternate character set software controlled—EDOS (extended DOS).

2. Terminal program (options with ROMIOJ 4. Front-end processor

3. EPROM programmer 5. Additional firmware to be announced

Be sure to write the address below for more information; dealer inquiries welcome.

P.O. Box 1166 • 16260 Midway Road • Addison, Texas 75001 • (214) 661-1370

Authorized Commodore service center 
Repair of the complete line of Commodore products 

In a hurry? Check our modular exchange program 
---, 

[t 
Prt"..,. 

commodore 
HARDWARE: SOFlWARE: 
CBM 8032 Computer, 80 Column 5 I 095 Oll 
CBM 8050 Disk Drive 1340 Wordcraft 80 
CBM 4032 Computer, 40 Column 995 Tax Preparation System 
CBM 4040 Disk Drive 995 IRMA 
CBM 4022 Printer 649 Dow Jones Portfolio 
CBM VIC 20 Computer 263 Management System 
CBM \IS 100 Cassette 68 Personal Tax 
PET to IEEE Cable 33 Pascal 

5299 
299 
380 
380 

liS 
55 

229 
IEEE to IEEE Cable 39 Assembler Development Package 77 
BASF Diskette, Box of J 0 30 Wordpro 4+ 329 

Order TOLL FREE 1 +800-527-3135 
lOAM to 4 PM CDT Monday through Friday 

Texas residents call I + 2 J 4-66l-J 370 

VIY.. MASTER CHARGE, MONEY ORDERS, AND C.O.D. "Certified Check" accepted, 
Units in stock shipped within 24 hours, F.O.B. Dallas, Texas. 

All equipment shipped with manufacturer's warranty. 

Residents of Texas, louiSiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes. 

Eclectic shortly will be announcing products are 

I. ROMIO: two 5232 ports-three parallel ports-26K EPROM memol)Hllanaged 
alternate character set software controlled - EOOS (extended OOS). 

2. Terminal program (options with ROMIO) 4. Front-e1d processor 
3. EPROM programmer 5. Additional firmware to be amounced 

Be sure to write tile address below for more information; dealer inquiries welCome. 
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The user controls the Chro

nograph through a command set

of simple ASCII character strings.

These commands allow the user

to set, read and display calendar

and clock data, control the com

puter alarm and select various

options. Other features include

300 or 1200 baud operation and

automatic baud rate, parity sense

and word size detect.

The Chronograph system

includes the Chronograph unit,

power pack, 3 AA batteries and

complete owner's manual. It is

covered by Hayes two year limited

warranty. The suggested retail

price is $249.00. For further

information contact Hayes Micro

computer Products. Inc., 5835

Peachtree Corners East, Norcross,

GA 30092.

TYCOM Introduces

Three Educational

Packages

TYCOM Associates announces

three new educational software

packages for the Commodore

PET/CBM computers, to compli

ment their existing educational

software line. The programs are

intended for drill and practice in

conjunction with courses at the

Junior High or High School level.

ALBECRA WORD PROB

LEMS: A CAI module intended

to help teach algebra students to

set up and solve word problems.

A drill option supplies randomly

chosen problems from several

formats, with randomly generated

values. The student is given the

correct answer if a wrong answer

is entered, and a score is given

upon exiting the program.

SPANISH: Drill and practice

programs intended as a noun and

verb vocabulary building tool.

User may choose passive or active

mode of operation. Verb Conju

gation drills are included.

GERMAN: Drill and practice

programs intended as a vocabu

lary building tool. User may

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

PET owners everywhere sing

J*J Thanks for the MemoriesJj

to good old Bob Skyles

...they should...because Bob Skyles is the only complete

source for memory boards for any PET ever sold. Old Bob

won't forget you.

And the Skyles memory systems have the highest quality control of any computer prod

uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can

count the total number of failures on the fingers of one hand. First quality static and

dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are guaran-

teti — in spite of the new lower prices—for a full two years.

The boards connect directly to the data bus on your board with ribbon cable and 50 pin
connectors that keep the data bus open to the outside world. Installs in minutes without

special tools or equipment...just a screwdriver.

Because of our new dynamic memory design, and to celebrate the Skyles' Third Annual

Survival Anniversary here are the smashing new prices:

The 8K Memory System originally $250.00 now $200.00 Save $ 50.00

The I6K Memory System originally S450.00 now S300.00 Save SI50.00

The 24K Memory System originally $650.00 now S400.00 Save $250.00

... For any PET ever made. When ordering, just describe your PET by model number

and indicate the amount and type (or brand) of memory currently in the unit.

Shipping and Handling (USA/Canada) S3.S0 (Europe/Asia/ S15.00

California residents must add 6%/6'A % sales lax, as required.

Skyles Electric Works
23IE South Whlsman Road

Mountain View, California 94041

(415) 965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

/IAI8O ■■ S31A>1S 33S 6l3d/l/\iaO

choose passive or active mode of

operation. Noun drills include

gender and plural forms.

The above programs are

available on cassette tape only and

run on all 40 or 80 column screen

PET/CBM computers. Each sells

for $19.95. A free fist of all educa

tional software offered by TYCOM

Associates is available upon

request.

Write to:

TYCOM Associates

68 Velma Avenue

Pittsfield, MA 01201

Model MP150 Wide

Carriage Printer

The all new Model MP150 printer

from MicroPeripherals, Inc. is the

latest addition to their matrix

printer line. It is the first of a

series of wide carriage units de

signed specifically for mini and

micro business systems.

The heavy duty printhead is

rated for continuous duty and has

an expected lifetime of over

100,000,000 characters. It forms

characters bidirectionally in a

logic seeking mode to optimize

system thruput. Nine ballistically

driven print wires form crisp,

clear characters with true descen

ders and underlining capability.

It can print a full 136 character

line at 10 characters per inch or,

by selecting either the 12 or 16.7

character per inch density, up to

226 columns may be printed.

This allows full 136 column print

outs to be condensed to fit on

standard 8.5 inch wide paper.

Double wide characters can be

software selected in any of the

character densities to give a total
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three new ed uca tional software 
pac kages for the Commodore 
PET/CBM computers, to compli­
ment their existing educational 
software line . The programs are 
intended for drill and practice in 
conjunction with courses at the 
Junior High or High School level. 

ALBEGRA WORD PROB­
LEMS: A CAl modu le intended 
to help teach algebra students to 

COMPUTEI 

300 or 1200 baud operation and 
automatic baud rate , parity sense 
and word size detect. 

The Chronograph system 
includes the Chronograph unit, 
power pack, 3 AA batteries and 
complete owner's manual. It is 
cove red by Hayes two year limited 

set up and solve word problems. 
A drill option supplies randomly 
chosen problems from several 
formats, with randomly gene rated 
values. The student is given the 
correct answer if a wrong answer 
is entered , and a score is given 
upon exiting the program. 

SPANISH: Drill and practice 
programs intended as a noun and 
verb vocabulary building tool. 
User may choose pass ive or active 
mode of operation . Verb Conju­
gation drills are included. 

GERMAN: Drill and practice 
programs in tended as a vocabu­
lary build ing tool. User may 

PET owners everywhere sing 
))Thanks for the Memories)) 

to good old Bob Skyles 
... they should ... because Bob Skyles is the only complete 
source for memory boards for any PET ever sold. Old Bob 
won't forget you. 
And the Skyles memory systems have the highest quality control of any computer prod· 
uct ever. Over 100 million bilS of Skyles memory boards are already in the field ; you can 
count the total number of failures on the fingers of one hand. First quality slatic and 
dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are auaran­
I«d - in spitf! a/the new lower prices- roT a rull iwo )'urs. 
The boards connect dirmly to the data bus on your board with ribbon cable and SO pin 
connectors that keep the data bus open to the outside world. Installs in minutes without 
spcciallools or equipment ... j ust a screwdriver. 
Because of our new dynamic memor)' design, and 10 celebrate the Skyles' Tbird An nual 
Sun-h'.1 Annlverury. here are the smashing new prices: 

TM 8K Memor), S),stmr originally J150.00 now 5100.00 Save J 50.00 
The 16K Memory Sysum originally 1450.00 now 5100.00 SaW! JI50.00 
The UK Memory System originally J650.00 nOM' S~OO.OO Save J150.00 

... For any PET e~"er made. When ordering, JUSt describe: your P ET by model number 
and indicate the amount and type (or brand) of memory currently in the unit. 
Shipping and Handling ... .................... (USA /Canada) 53.50 (Europe! Asia) 515.00 

California residents must add 6~/6*4iI safes tax. as required. 

Skyles Electric Works 
DIE Soutb Whisman Road 
Mountain View, C.Urornla 94041 
(415) 965·1135 

VlsalMl..5tercard orders: call toUffee 
(800) 227-9998 (except California) . 
Calirornia o rders: please call (415) 
965·1735, 
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warranty. The suggested retail 
price is $249.00. For furthe r 
informatio n contact Ha yes Micro­
compute r Producls, Inc., 5835 
Peachtree Corners East , Nc)rc ross, 
GA 30092. 

choose passive or active mode of 
operation. Noun drills include 
gender and plural forms. 

The above programs are 
available o n cassette tape onl y and 
run on all 40 or 80 column screen 
PET/CBM compute rs. Each sells 
for $ 19.95. A free list of all educa­
tional software offered by TYCOM 
Associates is ava ilable upon 
request. 

Write to : 
TYCOM Associates 
68 Velma Avenue 
Pittsfield, MAO 120 I 

Model MP150 Wide 
Carriage Printer 
The a ll new lode! M P ISO primer 
from MicroPeripherals, Inc. is the 
latest add itio n to their matrix 
printe r li ne. It is the first of a 
series or wide ca rriage units d e­
signed specificall y. fo r mini and 
Illicro business sysle ills. 

The heavy duty printhead is 
rated for continuous duty and has 
an expected lifetime of ove r 
100,000,000 characte rs. It forms 
characters bidirectiona ll y in a 
logic seeking mode to optimize 
system thruput. Nine ba llisticall y 
driven prim wires form crisp, 
clear characters with true desce n­
ders and underlining capability. 
It can print a full 136 characte r 
line at 10 characters per inch or , 
by selecting either the 12 or 16.7 
character per inch density, up to 
226 columns may be primed . 
This allows full 136 column print­
outs to be condensed to fit on 
standard 8.S inch wide paper. 
Double wide characters can be 
software selected in any of the 
characte r densities to give a tota l 



Hardware
ATARI 400 COMPUTER 325.00

ATARI 825 PRINTER 589.00

ATARI 850 INTERFACE MOD. 155.00

16KRAM 69.00

32KRAM 139.00

Software

ATARI WORD PROCESSOR 109.95

MISSILE COMMAND 29.95

ASTEROIDS 29.95

LJK LETTER PERFECT 109.95

DATASOFTTEXTWIZARD 99.95

VISICALC 139.95

Media

VERBATIM 25.00/box

DYSAN 35.00/box

Printers

EPSON MX-80 459.00

EPSON MX-80FT 569.00

OKIDATA82A 499.00

NEC8023A 529.00

IDS PAPER TIGER 460G 895.00

Modems

HAYES MICROMODEMII 269.00

HAYES SMARTMODEM 229.00

NOVATION AUTOCAT call us.

Monitors

NEC 12" GREEN 179.00

NEC13'COLOR 399.00

AMDEK12" GREEN 149.00

ZENITH 12" GREEN 119.00

FREE CATALOG

DDDQ
We offer the mosr complete selecrion of name

brands in the country. Stock items are shipped the

some day. 30 day guarantee. Your satisfaction
and UNICOMM prices made our reputation.

THE PURCHASING SERVICE FOR HOME & BUSINESS COMPUTERS

1247 LINCOLN BLVD. SUITE F, SANTA MONICA, CA. 90401 (213) 451-8089

of six different CPI densities.

A 7x9 matrix font is used for

high speed data printing while an

11x9 serif style matrix font is

used for applications requiring a

high quality correspondence

printout. A standard 96 character

USASCII set with four strap

selectable foreign fonts are stan

dard in each unit. Special fonts

may be either down-line loaded in

to RAM memory, or permanently

ATARI 400 COMPUTER 325.00 
ATARI825 PRINTER 589.00 
ATARI 850 INTERFACE MOD. 155.00 
16K RAM 69.00 
32K RAM 139.00 

Software 
ATARI WORD PROCESSOR 109.95 
MISSILE COMMAND 29.95 
ASTEROIDS 29.95 
LJK LEDER PERFECT 109.95 
DATASOFT TEXTWIZARD 99.95 
VISICALC 139.95 

Media 
VERBATIM 25.001box 
DYSAN 35.001box 

mooD - - _m - m - T.M1 

-------t~ -~-----
..... ~_____ s 

THE PURCHASING SERVICE FOR HOME & IlUSINESS COMPUTERS 

Printers 
EPSONMX-80 459.00 
EPSON MX-80FT 569.00 
OKIDATA82A 499.00 
NEC8023A 529.00 
IDS PAPER T IGER 460G 895.00 

Modems 
HAYES MICROMODEM II 269.00 
HAYES SMARTMODEM 229.00 
NOVATION AUTOCAT call us. 

Monitors 
NEC 12" GREEN 179.00 
NEC 13" COLOR 399.00 
AMDEK12"GREEN 149.00 
ZENITH 12" GREEN 119.00 

FREE CATALOG 
We offer the mOST complere selecTion of nome 
brands In the counny. Stock items are shipped the 
some day. :lO day guaranree. Your sotisfacrlon 
and UNICOWA prices made our reputotlon . 

1247 LINCOLN [3LYD. SUITE F, SANTA MONICA, CA. 90401 (213) 451 -8089 

of six different cpr densities. 
A 7x9 matrix font is used for 

high speed data printing whi le an 
I I x9 serif style matrix font is 

used for applications requ iring a 
high quality correspondence 
printout. A standard 96 character 
USASCll set with four strap 

selectable foreign fonts are stan­
dard in each unit. Special fonts 
may be either down-line loaded in­
to RAM memory, or pe rmanently 
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located in ROM memory.

High resolution dot addres

sable graphics capability is in

cluded for those applications

requiring plotting, printing of

screen graphics, drawing of illus

trations, and producing special

characters or identification marks.

Alphanumerics may be over

printed into the graphics area

for labeling of graphs and

illustrations.

Forms handling is imple

mented with a stepper motor

drive tractor paper feed system

which can be adjusted to accept

forms ranging from 3 inches to

15 inches in width. Eight selectable

forms lengths and a Skip-Over-

Perforation feature provide for

the precise paper handling re

quired for business applications.

All printing and interface

functions are placed under the

direct control of a microprocessor

array. The standard IK buffer

can be expanded to 8K for appli

cations requiring additional char

acter buffering. A Centronics

type interface can accept parallel

TTL level data at a transfer rate

in excess of 1000 characters per

second using either a Strobe/Ack

or a Strobe/Busy handshake. An

optional RS232C serial interface

can be added and will accept data

at any one of seven strapable

baud rates up to 9600. Both X-

ON/X-OFF and ETX/STX pro

tocols are supported by the op

tional serial interface. The MP150

can also be interfaced to devices

with an IEEE 488 Bus output

through an optional IEEE-to-

Centronics interface adapter

card.

A long life mobius loop car

tridge ribbon provides a minimum

life of eight million characters.

An optional front console

panel can be added to give greater

flexibility in changing the print

format parameters. It includes a

non-volatile memory to store the

PEI/CBHl COmPUTERS

Cross Reference Program

FORMATTED LISTINGS

.Easy to read

.Multiple statement lines can be listed on sep

arate lines or on one line, as on the screen

LINE NUMBER CROSS REFERENCE

.Shows al'l GdTO's, GOSUB's and ON GOTO/GOSUB's

■Flags unresolved branches

VARIABLE CROSS REFERENCE

.Shows allocation of all variables and user

defined functions

•Variables sorted into alpha-numeric order

CODE OPTIMIZATION

.Shows the amount of memory wasted on remarks,

long variables and unneeded spaces

* Special Feaiures Fon SUPERKRAM USehs

Will work on all PET 2001, CBM 4032 and CBM 8032,

and 40-10/8050 disk drives.

Specify your hardware configuration.

Send $29.95 (includes postage and handling) to:

OPPENHEIMER SOFTWARE

79 ST. BOAT BASIN 139

NEW YORK, N.Y. 10024

1212) 787-2*16

PET & CBM are trademarks of COMMODORE BUSINESS MACHINES, INC.
SUPERKRAM ,s a trademark of UNITED SOFTWARE OF AMERICA INC

Dealer Inquiries Invited

NY Slate Residents add B'A% Sales Tax

format parameters for over three

months without power.

The printer measures 23

inches wide by 16 inches deep by

7.5 inches high and allows for

front, bottom or rear paper entry.

It is designed to allow easy access

to the electronic and mechanical

components for simplicity of

servicing.

The MP150 Printer, complete

with graphics capability lists for

$1095 with substantial discounts

available for OEM quantities.

For additional information,

contact:

Frank W. Irvin

Vice President, Marketing

MPI

4426 South Century Drive

Salt Lake City, UT 84107

(801)263-3081

Multi-purpose

Interface

For PET/CBM

Computers

TEACHING TOOLS Microcom

puter Services announces a new

Multi-purpose Interface for

PET/CBM Computers. This

three-in-one interface provides

the following:

1. Video monitor connector. Lets

you show whatever is on the

sc reeii on a video monitor also.

This is ideal for classrooms, and

anywhere else a large display is

needed. A high quality RF mod

ulator (made by ATV Research)

is also available, so you can use a

TV in place of a video monitor.

NOTE: The video adaptor is for

PET/CBM computers with 9"

screens only, not for 80 column

CBMs or "Fat" 40 column PETs.

2. Sound adaptor with built in

amplifier, speaker and volume

control. Provides CB2 sound (the

standard for PET/CBM compu

ters). Takes its power from the

PET- no batteries needed.

3. Audio tape recorder control.

190 

located in ROM memory. 
High resolution dot addres­

sable graphics capability is in­
cluded for those applications 
requiring plotting, printing of 
screen graphics, drawing of illus­
trations, and producing special 
characters or identification marks. 
Alphanumerics may be over­
printed into the graphics area 
for labeling of graphs and 
illustrations. 

Forms handling is imple­
mented with a stepper motor 
drive tractor paper feed system 
which can be adjusted to accept 
forms ranging from 3 inches to 
IS inches in width. Eight selectable 
forms lengths and a Skip-Over­
Perforation feature provide for 
the precise paper handling re­
quired for business applications. 

All printing and interface 
functions are placed under the 
direct control of a microprocessor 
array. The standard I K buffer 
can be expanded to 8K for appli-
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cations requiring additional char­
acter buffering. A Centronics 
type interface can accept parallel 
TTL level data at a transfer rate 
in excess of 1000 characters per 
second using either a Strobe/Ack 
or a Strobe/Busy handshake. An 
optional RS232C serial interface 
can be added and will accept data 
at anyone of seven strapable 
baud rates up to 9600. Both X­
ON/X-OFF and ETXlSTX pro­
tocols are supported by the op­
tional serial interface. The MPISO 
can also be interfaced to devices 
with an IEEE 488 Bus output 
through an optional IEEE-to­
Centronics interface adapter 
card. 

A long life mobius loop car­
tridge ribbon provides a minimum 
life of eight million characters. 

An optional front console 
panel can be added to give greater 
flexibility in changing the print 
format parameters. It includes a 
non-volatile memory to store the 

PET/[Im [OmpUTERS 
[ross Referen[e Program 

FORMATTED LISTINGS 
. Easy to read 
. Mul tiple statement lines can be listed on sep­
arate lines or on one line. as on the screen 

LINE NUMBER CROSS REFERENCE 
.shows all COfO's, COSUB ' s and ON GOTO/COSUS ' s 
,F lags unresolved b ranches 

VARIABLE CROSS REPERENCE 
.Sho ws allocation of all variables and use r 
defined functions 

. variables so rted into alpha-numeric order 

CODE OPTIMIZATION 
. ShOWS the amount of memory wa sted on remark s , 
lon~ variables and unneeded spaces 

~ ... \ 
-.; SPECIAl FurURES FOR SUPERKRAM USERS 

will wo rk o n all PET 2001, CB M 4032 and CBM 80]2 , 
and 4040/8050 disk drives. 

Speci(y you r hardware configuration. 

Send 529.95 (inc l udes postage and handling) to : 
OPPENHEI MER SOFTWARE 
79 ST . BOAT BASI N 1]9 
NEW YOR K, N. Y. 19024 

(212) 787-2 416 

PET, CBM are tradema r ks of COMMODORE BUSINESS MACHINES , INC. 
SUPERKRAM ,I a lr . dem.rk 01 UNITED SOFTWARE OF AMERICA INC 

Dealer InqUIr'es Inv,led 

NY Slale ResidenlS add S'/ .. ,." Sales Tax 
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format parameters for over three 
months without power. 

The printer measures 23 
inches wide by 16 inches deep by 
7.S inches high and allows for 
front, boltom or rear paper entry. 
It is designed to allow easy access 
to the electronic and mechanical 
components for simplicity of 
servlcmg. 

The MP ISO Printer, complete 
with graphics capabili ty lists for 
$I09S with substantial discounts 
available for OEM quantities. 

For additional information, 
contact: 

Frank W. Irvin 
Vice President, Marketing 
MPI 
4426 South Century Drive 
Salt Lake City, UT 84 107 
(80 I )263-3081 

Multi-purpose 
Interface 
For PET/CBM 
Computers 
TEACH I NG TOOLS Microcom­
pUler Services announces a new 
~Iulti-purpose Illle rf;lce for 
PET/CBM Computers. T his 
three-in-one inte rface provides 
the following: 

1. Video monitor con nector. Lets 
you show whalever is on lhe 
screen on a video monitor also. 
This is ideal ro r classrooms , and 
an)'where else a large disp lay is 
needed . A high quality RF mod­
ulator (made by A TV Research) 
is also ava ilable, so you ca n use a 
TV in place of a video monitor. 
NOTE: T he video adapto r is for 
PET/CBM computers "'ith 9" 
screens onl y. 1101 for 80 column 
CB i s or " Fat" 40 column PETs. 
2. Sound adapto r with built in 
amplifie r. speaker and vo lume 
control. Provides CB2 sou nd {the 
standa rd (i) r PET/C BM compu­
tel's)." Takes its power from the 
PET - no batteries needed. 
3. Audio tape recorde r control. 
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TAKE A

BYTi
OUT OF YOUR

SOFTWARE COST!

JOIN SOFTWARE GALORE!*

THE FASTEST GROWINGMEMBERSHIPBUYING SERVICE FOR

APPLE, TRS-80, ATARI, PET, IBM, CP/M SOFTWARE.

*Member. Belter Business Buieau

We would like to give you an opportunity to come on board and become a

MEMBER of SOFTWARE GALORE. The largest national SOFTWARE

BUYING SERVICE. For a limited time only, introductory memberships are

available to you at 50% off. Now only $7.50 (Reg. $15,00 value) and will be

good for the period of one year. Only members may buy from SOFTWARE

GALORE.

You'll find we stock the latest releases as well as older hard to find

software products that most computer stores no longer carry. We feature

these manufacturers:

*cc«M Sottwaie

Acorn Sollwsra

Activmon

A.ani'fl«eeO«alion8

Advanture InlemaNonal

Aicada Plus

Asisr international Co

Automated Simulations

Avalon Hill Game Co

Beagln Brothers

Big Five Software

Biodiibuno So"ware

Buflgeco

Call lorna Pacific

Cavaliai Computer

Computer MaQ'C Ltd

ConMil

Continental Sof 1 wars

DtftklnS/ Level 10

Datamoil

Dalasoll

Delta Software

Denver Software

Eduwa re

Edu-wara East

GeDelli

Gioa ironies

Hsyden Soliwars

Highlands Computer Sei

Howard Soltnare

Infocom

tnnovainB Design Soflw

ISA

vice

lie

MS

Later Systems

LJK Enterpnias

Micro/Lab Inier

Mierosoll

Muse

On-Line Systems

Optimized Syslei

Personal Sollwar

Piccadilly

Pnoenn Softwan

Quality Sotlware

Riverbank Soflwi

Sensible Soflwar

Sentiant Soliwar

Sierra Solware

Sinus Sol N. a re

utional

ns Softwar

B

t

iro

B

elnc

Si'Teen SoflKare

ScHtiDe

Soltwue Empmium

Sollwaie Publishing Coro

Spectrum Computer

Stonoware

Strategic Simutaiiona

Sub logic

Synergistlc Software

TO Products

The 6ooK Comoany

The Cornsoll Group

Thie Logical Cnoice

Turnkey Soft warn

United Software ol Amen

Versa Computing

v>de« Inc

Voyager Software

Other "Discount" outlets "Blowout" a few items to get your business

then charge you 100% list price for everything else.

At SOFTWARE GALORE, you'll save a full 20% OFF RETAIL on

everything you buy and be entitled to these additional services:

• An Additional 5% off on your first single item purchase.

• Access to the largest inventory of software!

• Low handling/shipping charges.

• Overnight shipments by U.P.S.

• 90 day guarantee on all software.

• Personalized, efficient service.

Software Galore backs its commitment of service and quality to its

members with a 90 day unconditional warranty. You'll never get stuck

with a lemon from us.

Catalogs and inquiries call our Toll Free Numbers:

1 -800-772-2666 x 989 (in Calif.) 1 -800-227-2634 x 989 {outside CA)

FOR IMMEDIATE ORDERS CALL 21 3-827-1851

■ h hi m mn amm mm mm mm* bm bmb w MB mm mm hh m

Enclosed is □ 7.50 (for 1 yr.) D 20.00 (for 2 yis.) sign me up immediately and send

a catalog, membership pack and order forms.

□ Please send me a catalog and application only. I am under no obligation to buy.

Name: D Mr. D Ms.

Stree t: _

_State:_ .Zip:.City:

Type of Computer Used: —

Mail to: SOFTWARE GALORE P.O. Box 10005, Marina del Rey, CA 90291

Or Call: I-800-772-2G66 x 989 (in Calif.) 1-800-227-2634 x989 (outside Calif.)

Lets you add recorded messages

to your programs — puts starting

and stopping a cassette recorder

under program control.

The multi-purpose interface

easily plugs into the back of the

PET/CBM. If desired, it can be

clamped from inside the PET, so

that it cannot be removed. Com

plete instructions are included

for connecting the interlace, and

for using CB2 sound and tape

recorded messages in your own

programs.

Prices: Multi-purpose inter

face, (requires cable with RCA

phono plug at one end, connector

for your monitor on the other

end) $109.95. Multi-purpose

interface and RF modulator

(includes all cables and batteries

for modulator) $149.95. Sample

copy of instructions (credited

toward later purchase) $1.00.

Please add $3.00 for shipping

and handling.

For prices in Canada, contact

SES Computing, 46:") King Street

F.ast, Suite 9, Toronto, Ontario

MSA 1L6 (4 16-336-4242).

Axlon Personal

Communication

Terminal

Announced

Sunnyvale, CA — November I 9,

1981 — Axlon Incorporated of

Sunnyvale, today announced the

release of its portable personal

communication terminal for the

home and business market.

Called the Axlon HOT

LINE™ Personal Communication

Terminal, it can be used to trans

mit and retrieve information

froth data bases as varied as a

personal telephone directory to

the New York Stock Exchange,

The AxIoti HOTLINE Per

sonal Communication Terminal

measures 1 '/«" \ S9A&" x OVi" and

weighs less than I 1 ounces pro

viding a truly portable means to

communicate with host computer

OUT OF YOUR 
SOFTWARE COST! 

JOIN SOFTWARE GALOREI* 
THE FASTEST GROWING MEMBERSHIP BUYING SERVICE FOR 

APPLE, TRS·80, ATARI, PET, IBM, CP/M SOFTWARE. 
· Member: Better Business Bureau 

We would like to give you an opportunity to come on board and become a 
MEMBER of SOFTWARE GALORE. The largest national SOFTWARE 
BUYING SERVICE. For a limited time only, Introductory memberships are 
available to you at 50% off. Now only 57.50 (Reg. $15.00 value) and will be 
good for the period of one year. On ly members may buy from SOFTWARE 
GALORE. 

You'll find we stock the latest releases as well as older hard to find 
software products that most computer stores no longer carry. We feature 
these manufacturers: 

~.nISonw ... ConI •• 1 '"' s .. ·rKh Softw.,. 
AcOIn Son", ••• CoIIUM,,'_l 5011 ...... L .... Sr-I ..... !kIf11!)tt 

Ai:"" &Ion 0.,,"1<15 1 llvll 10 UK Enl"II'IMI Sol, .. ." EmjlOftum 
..... nH~.'d. C, .. lIonl 0111"'01' M ocrQ/Ub 1"1""ll'0,, aJ !kin ..... 1' ... 1>1 . .. ...... C(I,p. 
Ad.lnt",.lnllmaIIGnI! 0111 1011 MicrMOtt 511ft""'" CompUte, 
..... c.de Plu, Ditta 5011 .... ,. Muse 5''''' ....... 
Atl •• ''''.' ''''~I Co D ...... ' SoU ... , •• O"·I.,,,.Sy,'.m, SU"OIIIc Slmu,.lIo1\1 
"""om",eI Simul."oni EOu·"'I" Oplim" eel SYSiems SoII"'" • • >It. Subloglc: 
...... IO-n H, II G.m, Co. EOu·"'I" En' "."0"" SoI,,,,",. Syn'rQ l,,1c SoU ...... 
IIIlgl, B,oll>e,. GeOlIlI Pu'O,11y TG P,Qd UCli 

~. ,., Son ...... GlollIonic, """"n'. SOU ..... Th. 800_ ComPII"Y 
B._,bunO Soh", ... H.ya.n Sol, ...... 0u.1otySoh", ... !h. Co<nlOll a.oup ..... ~ Hoghllnd, CC"mpute' Se ..... e. fh •• rban_ SoIl ..... " Th. I.OOotll Clloic. 
cal,to.nll Paede H_,d Sol ...... Son,lol, SoIl ...... Turn~ .... Sotl"'''' 
ca ... III. CornJlU'" .n'acom Sen,"'" SoItwlf. UM~ Sort .... " 01 .... m.ne. 
Cornoul .. Mage 1.'0 In_" .. Oosogn SoI'_f. S-ffl Sot, ... ,. Y"u eo-ling , .. Sori ut Sott", ... VIOu ' >It. 

VOY~fSoI1_" 

Other UOlscount" outlets "Blowout" a few items to get your business 
then charge you 1 00% list price fo r everything else. 

At SOFTWARE GALORE, you'll save a full 20% OFF RETAIL on 
everyth ing you buy and be entitled to these additional services: 

• An Additional 5% off on your first single item purchase. 
• Access to the largest inventory of software! 
• Low handling/shipping charges. 
• Overnight shipments by U.P.S. 
.90 day guarantee on al l software. 
• Personalized, efficient service. 

Software Galore backs its comm itment of service and quality to its 
members wi th a 90 day unconditional warranty. You'll never get stuck 
with a lemon from us. 

Catalogs and inquiries call our Toll Free Numbers: 
1-800-772-2666 x 989 (in Calif.) 1,800,227-2634 x 989 (outside CAl 

FOR IMMEDIATE ORDERS CALL 213-827·1851 --------------­Ene)o.ed is 0 7.50 (for 1 yr.) 020.00 (lor 2 yrs.) sign me up immediately and send 
a catalog, membership pack and order lonns. 

o Please send me a catalog and application only. I am under no obligation to buy. 

Name: o Mr. OM •.. _____________________________________________ __ 
Suee'tt ________________________________________________________ _ 

City,-' __________ 5.a.e" __________ Zip,'-· _____ _ 

Type of Computer Ueed:,· ___________________________________________ _ 

MaU '0' SOFTWARE GALORE P.O. Box 10005, Marina del Rey, CA 90291 
Or Calli 1·800·772·2666 x 989 (in Calii) 1 ·800·227·263~ x989 (ou.side Calif.) 

Lets you add recorded messages 
to your progra ms - put s s tarling 
and Slopping a cassellC reco rde r 
unde r program conl rol. 

The multi -purpose inte rface 
easi ly p lugs into th e bac k of th e 
PET/CBM . lI ' d es ired , it can be 
clamped from inside Ih e PET, so 
that. il. G UillOt. be removed. Com­
p lete instructions a re included 
for connecting the inl e rrace, and 
for using C13 2 sou nd and tape 
recordecimcssages in )'o Lir ow n 
programs. 

Prices : Muhi -purposc inte r· 
face, (requires cab le wilh RCA 
phono plug at. one end. connector 
for your monito r o n th e Olher 
end ) $ 109.95. MulLi.purpose 
interface a nd RF modulalOr 
(includes a ll ca bles and ba LLeries 
far madulalOr) $ 149 .95. Sa mple 
copy of insLru cLians (crcd ited 
IOward laLc r purchase) 1.00. 

Please add $3. UO l'or sh ippin g 
and handling. 

For pr ices in Canada, conlac t. 
SES Com pULing, 465 Kin g SLreeL 
EasL, Su iLe 9, T ot'OnlO, OnLario 
M5A 1 L6 (;'1 16·336·42'12). 

Axlon Personal 
Communication 
Terminal 
Announced 
Sunn yva lc, CA - Novcmbcr 19 , 
198 1 - Ax lon IncorporaLed or 
Sunnyvale , IOday announced Lhe 
release of iLs ponable pe rsana l 
cOllllllunication term inal ror th e 
home and business marke l. 

Ca lled Lhc Axlan HOT· 
LI NE n .. Persona l Commun ica tio n 
Terminal. it. can be Ll sed 1.0 trans­
mit. a nd rClri cvc inforlll;lIion 
frolll ci a la bases as va ri ed as a 
pel'sol1altclcphone d irectory 10 

Lh e New York SlOck Exchange. 
The Ax lo n HOTLI NE Pe r­

sonal COllllllullicaliun Terminal 
111easqres ,.:vii" x 3!YI'i" x nYI" a nd 
weig hs les.s lhan I I ounces pro­
viding a Lndy portable means 10 

communicate wilh hOSl compule r 



PRICES QUOTED

OVER THE PHONE
Call Toll Free 800-343-5691

The end of the

compromise.

PRICE EXAMPLES:

ATARI 800 with 16K memory

ATARI 400 with 16K memory

ATARI 810 Disk Drive

ATARI Software 10% OFF

NEW: Pro Football i6K(Cassette)

Galactic Chase (Disc)

Ghost Hunters (Disc) $3495 (Cass.)

ATARI 410 Recorder

$749

$329

$439

$795

$2995

$2995

$65

A
ATARI
Computers
for people:

• Shipping Address
■ Mass. res. b% sales lax

• Include check, money order.
MasleiCharye or VlbA number
We ship by best means

possible Ireigln coiled

Mass. res.

(617)843-1133

COMPUTER
SYSTEMS

4 Elm St, Braintree, MA 02184

Pfeote Dial 800-343-5691
SEND FOR CATALOG

■■■■ . ■ ■ ".■-. -. .-■;: . ■ . - " . : " .■:-■■-■■■-..■-

OLYMPIC SALES COMPANY
0 Authorized Dealer

^cippkz computer
NEW APPLE FAMILY SYSTEM

LOWER -THAN- . rf MnduliMr Callfo'
EVER PRICES « 7 Personal & game disks BEST P'ice!

I not Innniory of:

Drif ...;'■ EDnlroltir DOS 3 ;
Stcond Diik DinM

Piial-Fortrm-Cobol lir,;uigei
Daw Jann h Quail uporttr
CnpNia Tibkti
Viualc far App-lt It & III

fcfac/omodtmllbyOC Htyn

WE ALSETCARRY SOFTWARE'
rVunil Saftmre Innontm
Puch Tim SofnnrE Amtnan
P*oo»lt Syttim Plm

Jim iom« tit tilt satrwirt in Hock N0W-

Magic Window. Rtsttr Blister. Ultima. Home S Mmotr
Tax Prepartr. Pool 1 5, Typing Tutor, Olympic Decath-
alon. ABU, Robot War, Castle Wolfinstein Cranston
Manor, Expediter. OO-Topos. Cyborg, Gorgon

falcons. Wizardry. Personal Filing System. PFS:
Report. Flight Sir '

Texas Instruments
Nm-i9BZ Mad.iwith Home Computer
full typiwmtu-ityle keybond

TI-99/4A U/LcueSmofi!
Ntw KEYBOARD

10" color monitor lai 99/4
3ZK Eip. mtm. module

E>ifnd(dB»nc.j MUST lor
32K module

Spttch ivnthtsner
Diik mtmory dnv(

RF modulllor

Telephone couplo (modem)

Printer dalid nun

S3G9.95!

Ntw
keyboard

G50 00 319.95

399.95 314.95
100 00 75.00

I5D00 129.95

500.00 M7.95

69 5G 49.50
225 00 189.95

400 00 319.95
arry i liige invenlary a! loflwire. S icctHonn

HEWLETT

PACKARD

HP-11C YnurCnr
Adnnced Programmable ® ~fi
Satniific LCLI -'■-,•,, snOOO $114.95

HP-12C
Adianetd ProframmablB J^tltnnr
Financial LCD Retail:S150.00 $1Z9.95
HP-T25 Nm Micracompulti Retail Your Con

64K Cf'U ' I ■ ;i ■, . ii !-.it:. i'iid 3 7 BO 00 3195.00

HP B5 Miaucomputtrr

built-in pimltr/monilar 3250.00 2499.00

HPB3 Microcnm-tjuill-in man 2250.00 1799.00
HP-2B31B Printer dot mtn 3S5G.00 3199.D0

HPB2905A 80 eolpnntcr 945.00 755.00
HP-2S01A Leltei quality prur 3495.00
HP-S2901MDuilm»fl« 2500.00 1999.00

Call ut for the lowctt pricei on 7 disk drive;

Graphic* planer 7225 2450.00 20B9.00
Perwnality modute-a mult
lor 7225 750.00 S36.D0

Griphm Tiblai 9111A 2050 00 1699 00
HP-41CV 32500 256.00
Caid Re»derfor41CV 215.00 171.00
Pri«tnrror41CV 365.00 294.00
Quad Rim 95 00 84 95
Optical Wind (or 41CV 125.00 99.95

HP-41C Calculator 250 00 198.96
Mtmary mod.foi 41C 26.95

HP 97 Pragrmble printer 750 00 579 95
HPMCProgimbltsmntilic 150 00 117 95
HP J8C Progrmblt hunnnt Bit 150 00 119.95
HP .CM Ad.inced icieniific 55 00 4B.95
HP37E Buiifltu minagemeni 75 00 58 95

W( carry a complttt invenioiy □!

' —Librarns acceiignti S supplm—

1670 Race Horse Compute!

R«. $125.00 Y/C: $24.95

ATARI" COMPUTERS
Model Retail

BOO 16K 1080.00
BID Disk Drive 600.00
Atari VisiCalc 200.00
B25 Impact Primer 1000.00

(Centronics 737)
SUPER SPECIAL-ATARI 400 (16K)
Retail.S595OO Yoji Cost:S339.95
Language Cart, nor mctuded-Opt'l at $54.95

our Cost

759.95
469.95

169.95

779.95

ATARI'
Programmable

Color TV Game

Video Console:

Rn.,,1 S225 DO

$13795

iNtEUiViSiON
Retail S32S.W $00^95

Your Cost tJ7

VIDEOTAPES
Min order: 3, miied OK

SONY L500 2hr $11.89
SONY L75O 3hr 14.G9

RCA VK250 Ehr 13.95

TEXAS INSTRUMENTS
Retail You Pay

TI-59 295.00 179.95
TI-3011

TI-35SP LCO Sci

TI-MLCDSci/NEW
Bui. Anil. I

3ji Ant !l
Bui. Cird
MBA

Inwtt. Aulyii

TIS4Ad« LCSSci/NEW
TI-55IINEW

Tl 57 Piog.Sci
TI-5aC*S0 St»p Prog.
PC 100C ftmi/Ploi

1155

23.50
»J5
11.85

(4.K
M.9S
54.H
11 BB

M,(S

44J5

Mas

IB.S5

OHIO SCIENTIFIC
iiCompuien Reuii Your Coil

sk 3495.00 3195.00

Dual B" Drives •6". . ■■! > 12 lint/color

7 MIPS FASTImMui mort stnrJard leitrEi

Fortran & Pascal available

Many other OS! products aVBilahle

-at discounted prices, oi couise1

Main Showroom & Offices:

216 South Oxford Avenue

Las Angeles, CA S0004

WE HONOR

VISA and MASTERCHARGE

TELEX: 67 34 77

ORDER DESKS open 7 Days a Week!

7:00 AM to 7 Oil PM Man thru Sat

Sunday Noun to 5:00 PM

Order Desks: (213) 739-1130

TOLL-FREE TOLL-FREE

(outside Calif.) (within Calif.)

800-421-8045 8D0 252 2153

adt:
'liability; this Ml tupeAll goodi iub/ect

sedes all prevaui

loi typographical

any advertised pnci
the good} on hand.

Minimum shipping and handling $4 95.
All orden subject to verification andace

• I the competition ha

■pta

EPSON PRINTERS
HXH

Optional Graftn* Chip ED
MX10 FT

MX 100

Retail: Vaur Coit

645.00 499.00
95.00

745.00 599.00
995.00 749.00

DIABLO 630
Litter Quilitv
daily wlittl
w/tudoii

Reml 13335.00

Y/C: (2595.00

PAPER TlGEfl PRINTERS"
460 995.00 B95.0G
46DG graphics 1034.G0 969.95
560 1295.00 1099.00
■;'.U ;..:,-■ 1195.00

445 795.00 695.00
445G 894.00 789.00

SANYO MONITORS High resolution
i) high quality

Crnn ohoiohormit

Buck a whitt

Olack&wfi-ie
BlirA & whilf (the Hill)

419.9S
3BO00 259.95
340 00 239.95
3/0 00 253.95

?3bOO 169.95

AMDEK(LeedEx)High Quality Monitors
100 12'B*.12MHi 17900 13995
100 G 12"Gi«n.12UHi 199 00 17495

300 G 12"Gnen. 18 MHj 249.00 199.95
Color 113" Color. NTSC eomp. input.449.00 339.95

PRICES QUOTED 
OVER THE PHONE 

NEe The end of the 
compromise. 

PRICE EXAMPLES: 

ATARI800 wilh 16K memory 
AT ARI 400 with 16K memory 
ATARI810 Disk Drive 
ATARI Software 10'7. OFF 
NEW: Pro Football 16K (Casselte) 

Galactic Chase (Disc) 

$749 
$329 
$439 

$795 

$2995 

Ghost Hunters (Disc) $3495 

ATARI410 Recorder 
(Cass.) $2995 

$65 

Call Toll Free 800·343·5691 -• Jll 
ATARI" 
Computers 
for people~· 

• !)IUPPlllg Addle:.:. 
• 1'\<1:.:.. res. ~% sdlc:, 1<1). 
• Indudc check. mone)' order . 

""asle/Charge or VI!)A number 
We ship by best means 
pusslble Irergtlt collect 

.,"''I'S ~~~:~~ER 
Mass. res. 

(617) 843·1133 

4 Elm St, Braintree, MA 02184 
PIeaIe DIal 100-343-5691 

SEND FOR CATAlOG 

OLYMPIC SALES COMPANY 
NEW APPLE FAMll SVSTEM 
• ~K Apple II + .q~t.J;I: S2495 .00 
• arlit w/controller C II f 
* RF Modul'IOf a o~ 
.1 Pmonll & g.me didn BEST Pritt ! 

-".".".,.-.. ~~:r..!.'::~=;M~ DOS l.l 

t:~~:\I~~~hl to ........ 
gm~:'~,t~:OII .. ,om. 
V'lICIk ,,, Ap,," II a III 
S ...... , .. '" ID ... 'n ... e"d 
1IIoc .. ",.~ ... 1I by DC ~y .. 
WE .I.lSa'C.l.RRV SOFTWARE! 
.... -.. S.ttwll. 1ft_1m 
"K' f r. s.ttwm Ameria _ "'a ... h Syll_ ,,~. ... co.... """ _". 

ATARI' R .. ", .moo 
PJa,,,mm.blf 

c" .. TV G.m, $13795 
Video Console : 

Min order: 3. mixed 0 
SONY lSOO 2 hr 
SONY l150 3 hr 
RCA VIC250 6 hr 

TEXAS INSTRUMENTS 
Rtlo,1 You POy 

Tl-S9 295.00 119.95 
TI·Xlll lCDSI.Slid. /N EW ,US 
f '.IS5I' t CD Sci tUG 
n~ LCD SciJN EW ZUS 
b l. ........ 1 1t.K 

; 
216 South Oxford Avenu e 

. los Angeles, CA 90004 
~ WE HONOR 
~ VISA and MASTERCHARGE 

TElE X: 67 34 77 
ORDER DESKS open 7 Days a Week! 

7:00 AM to 7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 

O,d!f D6ks: (213) 139·11 30 
TOll-FREE TOll ·FREE 

(outsid! Calif.) (within Calif.) 

8 .... ........ 11 'US 

8"1. c.r~ lUS "1iili'ii'Eii630jl?~lfTirnili!~iTIi~,::", MBA SUS II 
,_, . .I.noll"l q.lli I u :'~:: ~:~,~:" 
fI.~ Ad •• lCS Sci/N£W l.... I 
fl ·S5 11 NEW ""Ii 
TI·S1 I'1og. Sci l ... ' 
fl.SlC '10 SIIII. l'Iog. " .15 
l'I:· l OOC l'Ii,nlPlol '4"'S 
LCD·l'rop-IIMII,/NEW H..H 
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systems.

The terminal combines

state-of-the-art features such as a

built-in modem with more fam

iliar features including an alpha

numeric keyboard. The tactile

keyboard consists of43 functional

keys arranged in typewriter

sequence and provides a 64 upper

case ASCII character set. The

display is a 16 character fluores

cent display which is tilted for

flSLOM HOTLINE

□ ao ezhi a a a

viewing. The terminal offers a 96

character display memory, which

can be scrolled 16 characters at a

time, and a 16 character display

memory in the transmit mode.

The Axlon HOTLINE Per

sonal Communication Terminal

is designed for ease of use. The

user dials the data base, waits for

the connect signal, and then

connects the modular headset

jack to the terminal's modular

telephone receptacle. The termi

nal also has a receptacle for con

nection of an ASCII serial printer

should the user require hard

copy of information retrieved.

For more information con

tact John Vurich or Robert Sulte-

meier, Axlon, Inc., 170 N. Wolfe

Rd., Sunnyvale, CA 94086.

Medical Package

For Apple III

Monument Computer Service

has released a new software

applications for the Medical

Profession running on the Apple

111 Computer. The package,

called the Medical Clinic, runs

under the SOS operating system

and is written in Business Basic.

The package is designed for the

multi-practitioner medical

practice.

The package manages the

physician's appointment sche

dules, does patient recall, pre

pares appointment logs, and

provides for patient file manage

ment. The system also has a full

accounts receivable system for

managing daily transactions and

payments, preparing monthly

client bills, and reporting aged

accounts receivable. The billing

clement also prepares standard

AMA approved claim forms.

The system will handle a

virtually unlimited patient base

using either mini-floppy diskettes

or {he latest Apple hard disk.

The system is designed to im

prove professional cash flow with

such features as a superbill,

individual bill preparation and

cycle billing.

The package is available for

$1,495.95 complete. A demon

stration manual is also available

for $50.00. Additional informa

tion is available from Monument

Computer Service, Village Data

Center. P.O. Box 603, Joshua

Tree, CA. 92252. Technical

questions and dealer inquiries

should be directed to (714) 365-

6668. Additional written infor

mation is available from the

order center at (800) 854-0561

Ext. 802 (In California call

800-432-7257.)

Business Planner

Duosoft Corporation introduces

BUSINESS PLANNER, a mod

eling package for entrepreneurs

planning to start or expand a

new business.

Designed to help develop

viable business plans, the pro

gram groups labor, equipment

and other costs into income-

related projects.

Projects are combined into a

model which generates graphical

projections and estimated finan

cial statements.

By exploring alternate mod

els, you can evaluate critical

timing and resource allocation

decisions.

"What If scenarios help you

plan for the future and respond

appropriately to changing

demands.

You can compare actual re

sults against the model in order to

focus attention on problems that

may harm future performance.

' BUSINESS PLANNER is
now available for the Apple II

and III, and will soon be released

for other machines.

For further information:

Duosoft Corporation, Box 1827,

Champaign, Illinois 61820.

Pascal Procedures

For Business

Users Pascal Procedures Ex

change Register (UPPER) has

announced the release of "The

Most Commonly Re-created

Pascal Procedures for Business

Application Programmers." This

booklet contains UCSD p-System

Pascal source code for user-

friendly, bomb proof: screen

input, access methods, printed

report formatting, text format

ting, data type conversions, and

sample shell programs. These

procedures can be incorporated

into library units, segments, or

used as in-line code.

Price: $19.95. Available

from: Users Pascal Procedures

Exchange Register, 1372 East

52nd Street, Chicago, IL 60615.

Financial

Modeling Software

Package

Osborne/McGraw-HiU has an

nounced plans to distribute

MicroFinesse, a financial mod

eling software package, with

initial shipments to dealers com

mencing January, 1982. This

move marks a major thrust by

the McGraw-Hill Book Company

into software distribution.

S},S lenlS. 
T he terminal combines 

slale-of-the-an features such as a 
bui lL-in modem wi th more fanl­
ilia r featu res including a n a lpha­
numel'ic keyboard, T he tactile 
keyboard consists 01'43 functional 
keys arranged in typewriter 
sequence and provides a 64 upper 
case ASC II characte r sel. The 
disp lay is a 16 character flu ores­
cent disp lay wh ich is tilted for 

viewing. The terminal offers a 96 
characte r d isplay memory, which 
can be scrolled 16 characters at a 
time, and a 16 characte r display 
memory in the transmit mode, 

T he Axlon HOTLI NE Per­
sonal Com munication Terminal 
is designed for ease of use . T he 
user dials the data base, waits fo r 
the connect signal, and then 
connects the modu lar headset 
jack to the te rminal's modular 
telephone receptacle. The termi­
na l also has a receptacle fo r con­
neclion of an ASCII seria l printer 
shou ld the user req ui re hard 
copy o f information retrie,·ed . 

For more information (on­
tact j ohn Vurich or Robert Sulte­
meie r, Ax lon, Inc. , 170 N. Wolfe 
Rd ., Sunn yva le, CA 94086. 

Medical Package 
For Apple III 
Monumem Compute r Service 
has released a new software 
applications Ii)r the ~ I ed ica l 
Profession running on the Apple 
III Computer. The package, 
call ed the Medica l Clinic. runs 
under the SOS opcrat in" systcm 
and is wrill.en in Business Bas ic. 
The pac kage is des igned fo r the 
mulli-practitio ner medica l 

COMPUTEI 

practice. 
T he package manages the 

physic ian's appoi ntm e nt sche­
dules , does pal ienl reca ll , pre­
pa res appoilllmcnt logs, and 
provides for patiem fil e manage­
mem. T he system a lso has a full 
accou nts receivable system fo r 
ma nag in g daily transactio ns and 
pay ments, prepa ring monthly 
cl ient bi lls, and reponing aged 
accounts receivable. T he 'bill ing 
elemem al so prepares standard 
AMA app roved cla im 1()I'ms. 

The system will hand le a 
virtua ll y unlimited patient base 
using e ither mini-fl oppy d iskeu es 
or the lates t Apple ha rd disk. 
T hc systcm is desigll cdlO im­
prove professio nal cash now with 
such fea LUres as a sllperbill , 
individ ua l bill prepa ration and 
cyclc billing. 

T he package is avai lable for 
$ 1.495.9:; completc. A dCl11on­
stration manua l is also ava ilable 
for $50.00. Additional in f'orma­
l ion is available from Monument 
Com pute r Service, Village Data 
Cente r. P.O. Box 603 , j oshlla 
Tree, CA. 92252. Techn ical 
questi ons and d ealer inquiries 
shou ld bc directed to (7 14) 365-
6668. Add itio nal written info r­
mation is ava ilablc from the 
order center at (800) 854 -056 1 
Exl. 802 (In Californi a ca ll 
800-432-7257.) 

Business Planner 
Duosoft Corpo ration introduces 
B SINESS PLA N ER, a mod­
eling package for entrepreneurs 
planning to stan or expand a 
new business. 

Designed to help develop 
viable business plans, the pro­
gram groups labor, equipment 
and oth er costs into in COllle­

re lated p rojects. 
Projects are combined into a 

model which generates graphical 
projections and estimated finan­
cial statements. 

By exploring alte rnate mod­
els, you can eva luate critical 
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timing and resource allocation 
decisions. 

"What If" scenarios help yo u 
plan for the fULUrc and respond 
approp ri ately to changing 
demands. 

You can compare aClllal re­
sults aga inst the model in order to 
focus auemion on problems that 
may harm future performance. 

BUS INESS PLA NNER is 
now ava ilable for the A pple II 
and Ill , and will soon be released 
for other machines . 

For further in fo rmation: 
Duoso ft Corporation , Box 1827, 
Champaign, Illinois 6 1820. 

Pascal Procedures 
For Business 
Users Pasca l Procedures Ex­
change Registe r (U PPER) has 
announced the re lease of "T he 
Most Commonl y Re-c reated 
Pascal Procedures for Business 
Ap plica tion Progra mmers." This 
boo kl et contai ns UCS D p-System 
Pasca l source code for user­
fr iendl y, bomb proof: sc reen 
input, access methods, printed 
repon formauing , tex t f'ormat­
ting l data lype conversio ns, and 
sample shell programs. T hese 
proced ures can be incorporated 
into library units , segments , or 
used as in -line code. 

Price: $ 19.95. Ava ilable 
from: Users Pasca l Proced ures 
Exchange Register , 1372 East 
52 nd Street, Ch icago, IL 606 15. 

Financial 
Modeling Software 
Package 
Osborne/McCraw-Hill has an­
no unced plans to distribute 
~ licroFin esse, a fin a ncial mod­
el in g software package, with 
i.ni tia l shi pments to deale rs com­
mencing j anua ry, 1982. This 
move ma rks a m,-uor th rust by 
the McCraw- Hill Book Company 
in to software distri bution. 



Lyco Computer Marketing & Consultants
We Specialize in Quality, Knowledge, Service, and Microcomputers

717-435-5197

ATARI
IA Warner Communicattons Company

IO19B1. ATAHI INC

February

Specials

PROGRAMMING SOFTWARE

CX4101 INVITATION TO PROG $ 17.00

CX4106 INVITATION TO PROG. 2 S 19.00

CX4117 INVITATION TO PROG. 3 $ 19.00

CXL4003 ASSEMBLER EDITOR $ 42.00

CXL4002 ATARI BASIC CART $ 42.00

CXL4015TELELINK $ 19.00

EDUCATIONAL SOFTWARE

CXL4001 EDUCATIONAL SYSTEM S 1 9.00

CX6001 U.S. HISTORY $ 22.00

CX6002 U.S. GOVERNMENT $ 22.00

CX6003 SUPERVISORY SKILLS $ 22.00

CX6004 WORLD HISTORY $ 22.00

CX6005 BASIC SOCIOLOGY S 22.00

CX6006 COUNSELING PROCED S 22.00

CX6O07 PRINCIPLES OF ACCT $ 22.00

CX6008 PHYSICS $ 22.00

CX6009 GREAT CLASSICS $ 22.00

CX6010 BUS. COMMUNCIATION S 22.00

CX6011 BASIC PSYCHOLOGY $ 22.00

CX601 2 EFFECTIVE WRITING S 22.00

CX6014 PRINCIPLES OF ECON $ 22.00

CX6015 SPELLING S 22.00

CX6016 BASIC ELECTRICITY $ 22.00

CX601 7 BASIC ALGEBRA $ 22.00

CX4108 HANGMAN $ 1 2.00

CX4112 STATES & CAPITALS $ 12.00

CX4114 EUROPE COUNT. & CAP $ 12 00

CX4121 ENERGY CZAR $ 12.00

CX41 23 SCRAM $ 12 00

CX4102 KINGDOM $ 12.00

CX4103 Statistics » 177-

CX4104 Mailing List "" "I IL'LZ
CX4105 Black Jack "J ''I
CX4107 Biorhythm .... " 2 '"
CX4109Graphit ' " J ]'mL%

I CX4110 Touch Typing '.'.'.'.'.'."."" I g™
CX4121 Energy Czar '* jj™

32K MEMORY BOARDS $149.00

16K MEMORY BOARDS $75.00
for ATARI 400 & 800 with 1 year warranty!!

ATARI 800 16K $659.00|

ATARI 400 16K $329.75|

ATARI HARDWARE

410 Cassette Recorder $57.75

810 Disk Drive $444.75

850 Interface $165.75

830 Modem $145.75

825 Printer $625.75

ENTERTAINMENT

CXL4004 BASKETBALL $ 29.00

CXL4005 VIDEO EASEL $ 29.00

CXL4006 SUPER BREAKOUT S 29.00

CXL4009 CHESS S 29.00

CXL4010 3-D TIC-TAC-TOE $ 29.00

CXL4011 STAR RAIDERS $ 30.00

CXL4012 MISSILE COMMAND S 30.00

CXL4013 ASTEROIDS $ 30.00

CXL4008 Space Invader $ 30.75
CXL4007 Music Composer J 42.75
CX4118 German 5 42.75
CX4119 French s 42.75
CX4120 Spanish J 42.75
CX4125 Italian * 42.75

ACCESSORIES

CX30 PADDLES $ 1 7.00

CX40 JOYSTICKS $ 17.00

CX853 1 6K RAM $ 85.00

WE CARRY MANY OTHER LINES OF

MICROCOMPUTERS YOU CAN

CALL FOR PRICES ON:

CPU's

COMMODORE

ALTOS

TEXAS INSTRUMENT

ZENITH

INTERTEC DATA

AND OTHERS

PRINTERS

TEC

DIABLO

NEC

EPSON

ANADEX

AND OTHERS

At Lyco Computers we offer our expert services to help customers make their first computer purchase,
schools establish a computer program, or evaluate multiterminal systems.

to help evaluate your needs, or if you wish to make a purchase.

CALL US AT 71 7-435-51 97

LYCO COMPUTERS

P.O. BOX 10

COGAN STATION, PA 17728

ORDERS SHIPPED SAME DAY

NO COD CHARGES

WE PAY FREIGHT ON PRE-PAID ORDERS

Lyco Computer Marketing & Consultants 
We Specialize in Quality, Knowledge, Service, and Microcomputers 

717 

February 32K MEMORY BOARDS ......... $149.00 
16K MEMORY BOARDS .. . ....... $75.00 
for ATARI400 & 800 with 1 year warran ty!! 

ATARr 
Specials 

~~~~!!!!!!!~ ATARI 800 16K . ... . .. . ..... . . . . $659.00 
ATARI 400 16K .. .. .. . .......... $329.75 

"A Warner Communications Company 
(Q 19t1l . MARl, INC 

PROGRAMMING SOFTWARE 
CX4101 1NVITATION TO PROG . . ... $ 17.00 
CX41061NVITATION TO PROG. 2 ..... $ 19.00 
CX4117 INVITATION TO PROG. 3. . ... $ 19.00 
CXL4003 ASSEMBLER EDITOR ... $ 42 .00 
CXL4002 ATARI BASIC CART .... . $ 42.00 
CXL4015 TELELIN K .... .... . .. . . ....•..... $ 19.00 

EDUCATIONAL SOFTWARE 
CX L4001 EDUCATIONAL SYSTEM ... . ... $ 19.00 
CX6001 U.S. HISTORY ... $ 22.00 
CX6002 U.S. GOVERNMEN T ......... $ 22 .00 
CX6003 SUPERVISORY SKILLS .... $ 22.00 
CX6004 WORLD HISTORY . .. ....... ... $ 22.00 
CX6005 BASIC SOCIOLOGY . . . ... . ....... $ 22.00 
CX6006 COUNSELING PROCED .... S 22.00 
CX6007 PRINCIPLES OF ACCT. S 22.00 
CX6008 PHYSICS.. . .... S 22 .00 
CX6009 GREAT CLASSiCS . . ..... . . ... . .... $ 22.00 
CX6010 BUS. COMMUNCIATION . ... S 22.00 
CX6011 BASIC PSYCHOLOGY.. . . ... $ 22.00 
CX6012 EFFECTIVE WRITING ............. $ 22 .00 
CX6014 PRINCIPLES OF ECON ........ S 22.00 
CX6015 SPELLIN G .... .... .... . . .. S 22.00 
CX6016 BASIC ELECTRICITY ... $ 22.00 
CX6017 BASI C ALGEBRA............. . . . $ 22.00 
CX4108 HANGMAN . .... $ 12.00 
CX4112 STATES & CAPITALS .. . .. . . .. .... $ 12.00 
CX4114 EUROPE COUNT. & CA P. . .. $ 12.00 
CX412 1 ENERGY CZAR. . . $ 12.00 
CX4123 SCRAM . . . . . . ... . . .... . . .... $ 12.00 
CX41 02 KINGDOM. . . . ... $ 12.00 
CX4103 Stati stics . . .• . . . .. . ... . ... $ 
CX4104 Mailing list .. ..... . ..... . . . .......... $ 
CX4105 Black Jack. . . . ... . • . . . . . . . $ 
CX4107 Biorhylhm .. .................. . . . .... $ 
CX4109 Graphil . . . . . ...... . .. . .. . . ...... $ 
CX4110 T OUCh Typing . . .... $ 
CX4121 Energy Czar ................... .. $ 

17.75 
17.75 
17.75 
17.75 
17.75 
19.75 
12.75 

ATARI HARDWARE 
410 Cassette Recorder . . $57.75 
810 Disk Drive . .. ..... . .. . . .... . .. $444.75 
"850 Interface . ....... ... . . $165.75 
830 Modem ... . .... ...... . ... . .... .. .... $145.75 
825 Pri nter . . .... . $625.75 

ENTERTAINMENT 
CXL4004 BASKETBALL .. . .. . . . . .. .. . $ 29.00 
CXL4005 VIDEO EASEL .. . . $ 29.00 
CXL4006 SUPER BREAKOUT .. . . . . .. $ 29.00 
CXL4009 CHESS . . . .......... . ... S 29.00 
CX L40 10 3-D TIC-TAC-TOE .. . . . ... . _. . .. $ 29.00 
CX L40 11 STAR RAID ERS . . . . ..... . .. .. $ 30.00 
CX L40 12 MI SSI LE COMMAND. .. $ 30.00 
CXL4013 ASTEROIDS .. .. .......... .... ... $ 30.00 

CXL4008 Space Invader . 
CXL4007 Music Com poser . 
CX41 18 German . 
CX4" g French .. 
CX4120 Spanish 
CX41 25 Italian. 

ACCESSORIES 
CX30 PADDLES .. 
CX40 JOYSTI CKS .. . ......... . 
CX853 16K RAM. 

$ ... $ 
.. $ 
.. $ 
. . $ 

...• $ 

30.75 
42.75 
42.75 
42.75 
42.75 
42.75 

. ... $ 17.00 
. .. ... $ 17.00 

. . . $ 85.00 

WE CARRY MANY OTHER LINES OF 
MICROCOMPUTERS YOU CAN 

CALL FOR PRICES ON: 

CPU's 

COMMODORE 
ALTOS 
TEXAS INSTRUMENT 
ZENITH 
INTERTEC DATA 
AND OTHERS 

PRINTERS 

TEC 
DIABLO 

NEC 
EPSON 

ANADEX 
AND OTHERS 

we offer ~ur expert services to help customers make their first computer purchase, 
schools establish a computer program, or evaluate multiterminal systems. 

to help evaluate your needs, or if you wish fO make a purchase. 

CALL US AT 717'435-5197 
ORDERS SHIPPED SAME DAY 

LYCO COMPUTERS NO COD CHARGES 
P.O. BOX 10 

COGAN STATION, PA 17728 WE PAY FREIGHT ON PRE·PAID ORDERS 
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Written in Pascal, Micro Fi

nesse runs on the Apple II

microcomputer and will be dis

tributed by Osborne/McGraw-1 lill

in the L'S and Canada only. The

complete menu-driven package,

with documentation, will sell for

$495.00, available primarily

through retail computer stores.

A financial modeling, fore

casting and decision-making

system, MicroFmesse was devel

oped by the P-E Consulting

Group, one ol England's lop

management firms, with over 10

years experience in financial

modeling.

According to Martin McNiff,

Technical Group Manager at

Osborne/McGraw-Hill, MicroFi-

nesse is more than a spreadsheet

package. "It offers planning

capabilities seen before only on

much larger systems, such as the

ability to create investment and

financial alternative models, as

well as pro forma statements,

sales productivity or profitability

forecasts. Users can define target

figures and use MicroFmesse to

determine what must be done to

meet those goals," says McNil i.

He also points to the program's

color graphics, model consolida

tions and report-generating

features.

A significant commitment to

after-sale support has also been

announced by Osborne/McGraw-

1 lill. including a dedicated toll-

free telephone "hot line" which

will be in place at the time initial

shipments commence.

For more information, please

contact: Chris Chambers, Sales

and Marketing Director, Osborne/

McGraw-Hill, (415) 548-2805.

Prism Printer From

Integral Data

Systems

A new color printer user-priced

at $1,995 has been introduced by-

Integral Data Systems of Mil ford,

New Hampshire. The Prism

Printer'" is a low cost commercial

color printer designed to compete

with units costing three limes as

much.

The new 132-columrJ dot

matrix printer will produce eight

colors using a four band ribbon

winch carries the process colors

of cyan, magenta and yellow, as

well as black.

"It's going to help define the

expanding color graphics mar

ket," says Peter R. Eisenhauer,

Integral Data Systems Vice Presi-

mode, the unit prints overlapping

high density (24x9) matrix char

acters at up to 150 characters per

second, bidirectionally. The

high-speed data mode enables

the user to select a standard

density matrix and output large

volumes of data at print speeds

in excess of 200 cps.

Standard features include

proportional spacing, enhanced

(bold) text printing and standard

print densities of 10, 12 or 16.7

characters per inch. The Prism

dent of Marketing. "There's a

demand for color, primarily

among business and professional

users." Other immediate applica

tions for the printer include the

visual translation of scientific and

medical data.

In addition to the color

printer itself. Integral Data has

plans to offer a number of collat

eral products which will facilitate

the use of the Prism Printer in

many key system environments.

The first is expected to be an

interface card for the Apple II

and III which will have a graphics

driver for the color printer resi

dent on the card. Other products

in the works include additional

software drivers for Apple prod

ucts as well as a color/graphics

driver for the recently announced

IBM Personal Computer.

The Prism Printer offers

semi-automatic cut sheet feed,

also a high-speed data mode. In

the normal (correspondence)

Printer prints a full 132 charac

ters per line at 10 pitch (charac

ters per inch) with other pitches

giving line lengths up to 220

columns on standard 15-inch-

wide EDP paper.

Selectable features include

automatic texi justification, pro

grammable horizontal and verti

cal tabbing, reverse paper feed,

and "fine positioning" of charac

ters of l/120th of an inch. While

the Prism Printer employs the

standard ASCII upper-and

lower-case 96-character set, up to

four different 96-character sets

can reside within the printer at

the same time, for foreign

language or custom character

printing,

The Prism Printer is micro

processor controlled, with true

"logic seeking" look-ahead capa

bility and a high-speed slew for

maximum output. It has a stan

dard RS-232C serial interface as

well as a Centronics-compatible
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Written in Pascal , MicroFi­
nesse ru ns o n th e Apple II 
mi crocompute r and wi ll be dis­
Iributed by Osborn e/McGraw- H ill 
in the US and Ca nada only. T he 
complete menu-driven pac k'lge, 
with documen tatio n, will sell for 
$495.00 , available primari ly 
thro ug h reta il compu te r sto res. 

A fina ncial modeling, fo re­
cas ting a nd d ec ision-making 
syste m , MicroFinesse was deve l­
oped by the P-E Consu lting 
Group , o ne of Eng land 's LO p 
management firms, with over 10 
yea rs experience in financial 
modeling. 

Accordin g to Martin McN iff, 
Technica l Group Manager at 

Osborne/McG raw- Hi ll , MicroFi ­
nesse is more than a spread sheet 
package. " It o ffers p lann ing 
capabilities seen be fore o nly o n 
llIuch la rger systems, such as th e 
ability to create investme nt and 
financia l alternative models, as 
well as pro forma state nle nts, 
sa les producti vity o r p rofitabili ty 
forecasts. Users ca ll define target 
li gures and use MicroFi nesse to 
dete rmine what must be do ne LO 

meet those goals," says NIcN iff. 
He also poims to th e program's 
co lor gra phics, model consolid a­
lions and report-generating 
fea tures. 

r\ significant com mitl11enl to 
afte r-sa le support has a lso been 
an nou nced by O sborne/ McG ra w­
Hill, including a d ed ica ted toll­
free te lephone "' hot line" which 
will be in p lace at th e t ime initi a l 
shipme llts COllllll e nce. 

For more in rorm ation . please 
conta((: Ch ri s C haillbe rs, Sales 
and Ma rketing Directo r , Osborne/ 
~Ic(;ra\\' - H i l l. (4 I "i) 548-2S0.~ . 

Prism Printer From 
Integral Data 
Systems 
r\ new colo r primer user-priced 
at $ 1,995 has been imrod uced by 
Integral Data Systems of Mil ford, 
New Hampshire. The Prism 
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Prinle r 'M is a low cost commercia l 
co lor prin ter designed to compete 
with units cosling" three limes as 
much. 

The new I 32-colul1ln do t 
matrix printer will procluce e ight 
colors lIsing a fOll r band l'ibbon 
wh ich ca rries th e process co lo rs 
o f cyan, m agenlCi i:lI1d yellow, as 
we ll as black. 

" It's go ing to help de fine the 
expand in g color g raphics mar­
ket," says Pe te r R. Eisenhauer , 
I nLegTa l Della Systems V ice Prcsi-

de m of Marketing. "There's a 
de mand for colo r , prima rily 
anlong bus iness and professiona l 
use rs." Other inllll ed iale app li ca­
tions for the prime r include lhe 
visua l transla tion o f scientific and 
medical da ta. 

I n add itio n to th e colo r 
primer itself, In tegra l Data has 
p lans to offer a nUlTl ber or collat­
eral products which wi ll facilitate 
th e use o f the Prism Prime r in 
1l1any key syste m e nviro nme nts. 
The firs t is ex pected to be an 
inte rface ca rd for th e Apple II 
and III which wi ll have a g raphics 
driver for th e colo r pr in ter res i­
de nt on the ca rel. Other products 
in the works include additional 
so ftware drivers for App le prod­
uctS as wel l as a co lor/graphics 
dri ve r for the recentl y announced 
IBM Person al Compu ter . 

T he Prism Primer offe rs 
semi-a utomatic cut sheet feed , 
also a high-speed data mode. In 
the no rm al (cor responde nce) 
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mode, th e unit prims ove rl apping 
high density (24x9) matrix char­
acte rs at LI p to 150 eha racle rs pe r 
second . b id ireclio na ll y. The 
high-speed data mode enables 
the user to se lect a standa rd 
de nsity matrix a nd o utput large 
volumes of data a t print speeds 
in excess of200 cps. 

Standard features include 
proportional spacing. enhanced 
(bold ) text printing and stancl ard 
print densiti es of 10 , 12 or 16.7 
characLC rs pcr inch. T he Prism 

Printe r prims a full 132 cha rac­
te rs pe r line at 10 pitch (charac­
ters pe r inch) with o the r pitches 
g iving line lengths up LO 220 
column s o n standard 15- inch­
wide EO I' paper. 

Selectable fea tures include 
auto matic tex ljustification, pro­
graml11able ho rizo nta l and veni ­
ca l tabb in g , reve rse pape r feed , 
a nd "fin e position ing" of charac­
te rs of III 20 th o f an inch. Whi le 
the Pri sm Prim cr employs the 
standard ASC II uppe r- a ll d 
lowe r-case 96-cha raCler set, up to 
four d iffe rent 96-cha racte r sets 
can reside within the prin ter at 
the sa me time, fo r fo re ig n 
language o r custom characte r 
prin tin g , 

T he Prism Prin ter is m icro­
p rocessor contro lled, with true 
" logic seeking" look-ahead ca pa­
bi li t), and a high-speed slew for 
maximum o utput. It has a sta n­
dard RS-232C seria l intcrface as 
well as a Centronics-compatible 



APPLE • ALTOS • ATARI • MAXELL ♦ DYSAN • EPSOM • CCS • SHARP - CASIO • HP • VERBATIM • MEMOREX • SOROC • CORVUS • ADDS

A/1ICRO
BUSINESS WORLD INC.
Information Line (213) 996-2252

TOLL FREE MAIL OROER LINES

(800) 423-5886 Ouisidc Cant

tern Hewlett
rM PACKARD

IIP123

OUR price $2990.00 Special Of The Montf?
MSL TheHPia

II types your letters.
HP DISC DRIVE
Single Master

Model 8 2902 M

Our Price

Dual Master

Model 82901M

$1849.00

MSL $1500.00 MSL $2500.00

$1099.00 Sat* 401.00 Stw 651.00

SHARP

diskette

* 284K byte per disk drive

* 2 disk drives per unit

" Expandable up to 4 units

* Including SHARP'S FDOS (Floppy
* Disk Operating System)

MSL OUR PRICE

599500 $3995.00
HEWLETT

PACKARD

HP 125 Microcomputer

HP-85 Microcomputer
HP S3 MhCrocomputet
1GK EipMsmory Module

Graphics Piotler 7225

Personality Hod For 7225
26316 Imoacl/Piinler<

Hvy Dty

Qpbon 020 fcr 263IB
S Drives m Choose

from 82M2S
9895A 8"1 Dual Drive

Graphics Tablet 9UIA
HP-11C Slim Line Advanced

HP ]2C Slim-Line Financial
HP 41 CVNew 2 2

Bytes Hen
HP Jl C Calculator
Card Reader For 41CV/C

Printer F« 41CVJC
Optical Wand For Jl CWC
Quad Ram Equals

i Hem. Mods

Memory Modules For 4IC
HP-97 Programble Printer

HP 67 Preamble
Calculator

HP 34C Preamble

Scientific

HP 3SC Preamble

Bus R/E
HP 32E Ad*. Scientific
.HP-37E Business Hjmt

Lisl
3750.00

3250.00

2250 00
295.00

245000
75000

395000
15000

130000

635)00
205000

135 00
15000

325 00

25000
21500
385 00

125 00

95.00

75000

375 00

150.00

150 00

55 00
75 00

Our ^
Price

Z99O.00

2175.00
1777.00

255.00
2075.00

665.00

3250 00

125.00

1125.00

5500.00
1678.00

119.00

129.00

250.00
185.00

162.00
289.00

97.00

81.00
25 00

595 00

295 00

117.00

117.00

43.00

57.00^

13commodore

103232K 80 ColC1
4032 32K 40 Col Crl

40161SK 40 Co! Crt

!050 Dual Disk 950K
4040'Dual Disk 343K

C2N Cassette Drive

4022 80 Col Printer
8024 Mannsmin Talley

25CPS Starwriter
CBM IEEE Modem
Voice S,."\-i.. :■:-

VIC 20

PET to IEEE Cable

IEEE lo IEEE Cable

Uil

149500
129500

99500

1795 00
1295 00

9500
79500

199500

189500
27900
39500

299 00
3935

4995

Our '
Price

1097.00
589.00

788.00
1344.00

989.00

77.00

639.00
1545.00
1399.00

225.00
325.00

255.00

34.00

39.00

XEROX
Xero. S20-1 5-1(4' Disk

Xerai 820-2 8' Disk

CP(M Operating System

Word Processinf Soltwjre

fcgnper Calc

Lisl Our Pr
299500 2399.00

379500 2355.00

20000 169.00

500.00 42900

29500 249.00

ATARI

PERSONAL

COMPUTERS
400 16K Bytes ol Ram

800 16K Bytes of Ram

410 Proerarn Recorder

810 Disk Drive
125 Printer (80 col

Ce-ib-onic 737)

820 Printer 140 col

impact)

830 Acoustic MoOsti

850 Interface Module

Abri Visicalc

ATARI
List

59500
108000

9000

GOO 00

45000
200 00

22000

20000

Our

Price

337.45
739.00

77.00

457.00

353.00

155.00

192.00

164 00

TEXAS INSTRUMENTS
II 99I4A Console New I ,

Improved •, 'j

10" Color Monitor H«h "\_
Resolution

32K Memoiy Module

Speecn SyniMsizer

Disk Memory Drive

RF Modulator
Telephone Coupler (Modem]

Printer I Sol id Stale I

List

39995

39995
149 95

499 95

49 95

224 95

399 95

Our

Price

339.95
312 95

127.95

390.95

42.50
185.95

315.95

PRINTERS

EPSON
MX SO FT

MX 80 IMPACT

MX 70 IMPACT

MX 100

ANADEX 9501

NEC
5510
5515

3510
3515

OKIDATA
MICROLtNE SO
HICROLINE 82

MICROLINE 83

PAPER TIGER
145G •ilnCrapnics
460G wrtti Graphics

560G New lull sue

DIABLO (LETTER
630 R102 bidirectional

Uaclors

1640KI09 keyboard
tractors

530 HO Decent Only

I65QK 135 keyboard
traaors

Our

List Price
I 745 00 I 54900

64500 450.00

50000 390.D0
995 00 765.00

165000 1299.00

319500 2445.00

3295 00 2545.00

249500 1795.00

2545 00 1849.00

545 00 395.00

64900 549.00
1050 00 769.00

79500 695 00
I 394 00 899.00

169500 1.13900

QUALITY}

2.965 00 2.350.00

4 00000 2.89900

271000 2.250.00

4.000 00 3,100 00

BMC

12- Grn Phs HQ_ (15 Hi)

12" Grn Phs EO |18 Hz)

12' GrnPns(20mi

12- Colour Composite Hi Res
Grn Phs 12"

NEC Grn Phs 12"

Zenth 12'

LE MONITOR
' 9" Bi W

* 9" Green Phs

' 1Z-B&W

* 12" Green Phs.

" 12- Green Phs.

* Anli Reflective Screen

" TV. Grade Screen

SANYO MONITORS
13" Color mew)

fujn Quality

12' Green PIb.

12-B &W

I5-B4W

9"B4WTI>eBestS4l!er!

9" Green Phs.

List

21900
1249 00

279 00
439 00

27500
225 00

159 00

Our

Price

165 00
1B5.00

209.00

319.0C

165.00

179.00

119 00

179.00 159.00

189.00 165.90

209.00 135.00

229.00 199.00

199.00 159.00

J55O 00 399 00
360.00 269 00

340 00 ?39 00

370.00 255 00

235 00 159 00
275 00 199 OUj

AVINGS

ERVICE

ELECTION

ATISFACTION

feJW XEROX 820
WORD PROCESSING SYSTEM

(INCLUDES SOFTWARE)

■to*

OURPfltCE

SooS2649-00
H

TERMINALS E

TELEVIDEO 22!
910

912C
920C

^SSOC

Save

3
-

List

S 699 00

95000

99500
119500

1
146.00

L Dw
Price

1599.00

699.00

795.00

949.00,

^DISKETTES sold in boxesof id1
(Min. Purchase! $100

List

DYSAN PRICE PER DISKETTE
104fl 5" SOFT SECTOR
104/1O ■■ DBL.

DEN SOFT SEC

3740(1 1- SOFT SECTOR
3740/ID g" DBL

DEH SOFT SECTOR

MAXELL
MDl 5" SOFT SEC

TORrOBL DEN
HD2 ' SOFT

SECTOft'DBl SIDEJDSL
DEN

FD1 8- SOFT SEC/OBL
DEN

FD-18' SOFT SEC IOBL_
^SIDEJDBL DEH /?\

Drives /%
corvus v<f-V
5 MBYTES \f " /
10 MBYTES Ny

^_20 MBYTES

EXPANSION BOARD
Q STAR

16K RAM BOARD

LIST OUR PR1C
199.00

SOFTWARE J§
FOR APPLE II ^ ^

Lanjuaje System with
Apple Pascal

BPI General lefljer System

VisiMi
Visicalc

Oeshlap Plan II

Mercian Database Syitem
SlQFKHrare DB Master

Mu5tSuMHe.il

Sofiase Ma(>c Windoti

600

640

7.25

10 75

5.00

7 00

650

850

' List

Our

Price

3.99

4.60

4.75

6.90

3.50

4.90

Ut

5-95_j

^

Our

Price
3.75000)3.05

535000

6 450 00

■

4lsi
495.00
395 00

200 00

200 00

200.00
15000

229 00
151 "0

99 00

4.449.00

5.325.00

Jim

r
I Our
Price

399.00

319.00

159.00

159.00

159.00
119.00

189 00

119.00

72.00j

G2commodore

COLOR CCHPUTER

il
Vic-TV Modual ...11900

VicCassettt J69 00

Vic Disk Drive SCall

\/Fc6P3ckpro[ram

MSL OUR price

299.00 S255-0u 44.00

SOFTWARE .

FOR COMMODORE
Or; The Informalion Wuard
rVorOcritl 80

Irmjlnlc Retrmalt MgmL Aid

Oo« iones Portfolio Uiml

Pascal Development Pit

EC5 Receivables. Inventory
Bpi General Ledger

Word Pio 340 Column

ftoiaPro4 80Colijrmi
Ward Pro i Plus

Out

Ust Price
39500 i 289.00
395 00 2B9.00

495 00 389.00

14900 119.00
29500 219.00

750 00 569.00

39500 319.00

250 00 175.00
375.00 259.00

450.00 319.00

NOVATION CAT MODEM

NOVATION D CAT

NOVATION APPLE CAT

HAYES MOOMODEM
HAJES SMARTMODEW

Our

List Price
189.95 140.00

199.00 150.00
38500 329.00

379 00 295.00
27900 239.00

CALCULATORS
Our

CASIO ~ii:I List Price
HR 10 Paper Feed ~:::: 4995 39.00
HR12 Paper Feed i'.V^i 54 95 42.00
FR 100 Paper Feed ZSXZZ 799S 59-00
FR 1210 Paper Feed ■•■■ 1?995 99.00

PO.-20 2995 23.00

LC785 1295 10.00
LC 3165 1295 10.00

FX68Scientif« 2995 23.00

FX81 Scientific 19 95 17.00

FX 3600P Scientilc 39 95 2995

FX EO?P Computer Talk 88 Memories Pro
Eramming Upper i Lower Case Dol

Main. 512 Step 129.95 99.00

FX7C2P Solves PioOlems wild Alpha
Numeric Clarity, uses Basic

Lanjuaje 199 95 159.00

TELE. ANSW

DEVICES
PHONE M»1E
900
905 Remote

910

920

925 Remote

530 Remote

350 Remote

360 Remote

LJU
119.95

199.95
159 95

19995

23995

299.95

339 95

39995

OuiPr
8B0Q

144.00

115.00

144.00

173.00

216.00

245.00

:iscc

A/IICnn BUSINESS WORLD
II*-"^^J WAREHOUSE

Name (Please prrnl)

Addiess .

City .

1B720Oxnard,#108
Tarzana, CA 91356

. _Z.p_

-■■ Make Mocel Descrawn Price Total

Tele*: 182852

Answer: MICKO TZNA

'Calllornia residents add 6% sales tan

"Ma 3W Shipping S Handling - Ado

3% surcharge lor creflil cards Orrters
C3t\m\ Be snipped unless ac:omsan>es

Dy cayment. including shippng. riandl-

m<i and la■ where applicable

TOTAL OHOERJ __

TAI IF APPLICABLE' _

SHIPPING & HANDLING" _

TOTAL ENCLOSEDS

Certified Check or M.O.

Bank Wire Transfer

CREDIT CARD If _

E"D Dale

Allow 2 weeks clearance for

personal check

VISA

MAXELL « DYSAN ■ EPSON • CCS « SHARP • CASIO • HP • VERBATIM - MEMOREX • SOROC • CORVUS ■ PERSONAL SOFTWARE • CCS

• S.2S· diskette 
• 28411. byte per disk drive 
• 2 disk drives per unit 
• Expandable up to 4 un its 
• Including SHARp·s FOOS (Floppy 
• Disk Operating System) 

MSL OilR PRICE ~ f.\ 
5995.00 $3995.00 .. t<$fl~ 
[.If.) HEWLETT "'" PACKARD Ust Price 
Hp·ll5 .'hcroccm~uler mo.oo "" ... 
HI' I~ Wo::rOCOm1lll1el mo.oo ms.oo 
HP·n Wo::roccmll\ller mooo Im.OO 
IU up-W~mol)' 1I0(Me "'.00 2:55.00 
Crlphh Plolltr 1225 24$0 00 2015.00 
PenoNlily lI orl. for 1215 '~OO 665.00 
26318 ImPKIIPliollrl 

H"Ol Diy 39$0 00 ","00 
Oplion 021l for 26318 ' ~OO 125.00 
lOrII'" ID C~oose 

IrOlll 11902S 'lOl 00 l12S.tm 
989SA r DII.I] Dm"e '''000 ""'00 
Gnpta b~lel 9ll iA """00 161100 
HNlt SliII{ilif AavJI1CI~ moo 119.00 
HN2C sm.r-!J1If FiNtoNl '5000 Ilf.OO 
HP .... I CY Mr- 2.2 
Br1n "'e!:l moo 250.00 

Hp·u .e Calculilor 250.00 115.00 
Card Ruder For 4ICV/t moo '62.00 
Pnn!er For 41CYIC B'OO ZH.tIl 
OpbQl Wnd For 41 CYIC 12500 91.00 
Qll.ld RJIII fqlllb 
4 Wtm. "'od~ 91.00 Il.tIl 

Wemory lI ,du!es fOl 41 t ~.OO 
KP·91 PrDlf1mbl! Pnntel 150.00 .... 00 
KP·61 PrDlf1mbl! 

~""'" moo "'.00 
HI' l'C Pr(ll1mble 
StoenMIC ISO.OO m .tIl 

HP·lK P'(lllmble 
... Rtf ISO.tIl 117.00 
HI' 12E Mi. se.enblc "00 ..... 
IIP·)1E SUllr.rs.s "',r:rt 15.00 51.00 

Glcomrnodore 
, 

U,' Price 
IOll ·32K 10 Col Cn Im oo 1097.00 
40JH2K ' 0 Col Cn 1195.00 "' ... ,016·1$11 40 Col Cn '''00 , ..... 
1050 DUll om 95011 119500 mUD 
' 040 DUll DIP. 341K 129500 919.00 
C2M-tmdlt OriYe "00 17.00 
40n·1O Col Pnnler 19500 """ a024·lIlnMIIIJn h llty I99S DO IS4S.00 
2SCPS-SblWl~ Im.DO U99.00 
CSII IEff lIodm 21900 n.oo 
Yorce SJf\UIWltf m.oo 125_00 .. " "'.00 ~ .... 
PH 10 1((ECM!1e n9. " ... lE U 10 IfEE Clble , US " .00 

XEROX U .. 0.., " 
h lOlln.1 HW O""k 2995.00 2399.00 
leral 821).2 8· ow. 3195.00 ""." CPIII Opel1tinl Syslem 100.00 169.00 
Word Proeenin, SoU.,rt 500." 429.00 

Upel Col ic 295.00 m.oo 

ATARI ...f... PERSONAL Ow 
COMPUTERS ATAR! list Ptk, 
400 16/I: !~ 01 ba ~ ... ll7,U 
UOI6/l: 8~ oIR .. '01000 7]9.00 
410 Protn;lI RearrGer 9000 no. 
110 DISk DrII't 60000 4S7,OO 
a21 Pnnler 110 eol 
Cf:rlronic 1311 99US 769.DO 

820 Printer 140 tel 
impxll '50.00 3S3.OO 

alO Acoustic lI odtm 100.00 155.00 
ISO Inttlbet lIodule 220.00 I9tOO 
Ab" Yisruic 100.00 1'-t.OO 

TEXAS INSTRUMENTS lisl 0" 
n 99J'A Co"", .. Mtw r. Ptk, ,...... 't "'00 "'.95 
lerCelOf II )MOI HC~ 
Ru.elutlon "''' "'.95 

3111 ~mory lIodule "''' nl.~ 
Spetc~ S, nlbe'liler U99S 121.95 
01S~ lIemory Oli¥e 4999S ,.>.9. 
Rf llOlluiliOl ' 995 U.50 
Telepbone C~pler Illodemi 224.95 la5.95 
P"nllr ISo~d Sb:e) 399 9S lIS.95 

'NEC PC 8000IA 
'NEC PC 8012 A 
"NEC PC 8031 A 
12" Grn. Phs. Video Mo nitor 

. SL 
3565.00 

PRINTERS 

EPSON 
IIX 10 fT 
11110 IIIPACT 
111 10 [III'ACT 
IIX 100 
ANADEX 9501 
NEC 
5510 
sm 
lSIO 
1S15 
OKIDATA 
II ICII0l iNE 10 
1I1CR01lN( 82 
II !CROUMEU 
PAPER TIGER 

Ust Price 
I 145.00 J S49.DO 
~ ~.oo 450.00 
500.00 J9I1DO 
995.00 liS.oo 

1650.00 l:m..oo 

244UO 
lSU.OO " ..... ,~ ... 

~~oo :nS.OO 
649 00 S49.00 

105000 169.00 

us.; r.tlI GllPha 79500 MOO 
'6a; .-;tIl GllPhra 1.3~ 00 199.00 
sr.o:: Nr- luisile 1.695 DO 1.IJ9.DO 
OIABLO ~mER QUALITYI 
630 11101 bldlrKbClnll 
bildoll 
]~~lll09 le}t>Nld 
trldOIl 

S30 RO Rewve Onty 
16~~ 136 keytrOoird 

2.965 DO U50.00 

~'~~TORO ' .. 00 ":: 

Bll t List Prke 
12' GIn . P~lI1Q 115 HI) 21900 1'5.00 
12 ' GIn . Phs £0 (II Itz) 1m 00 ]IS.OO 
12· GIn Phs 120 HII 219 00 2O!I.00 
]2' Colour Compos,., HI Res 4]9 00 nUl: 

GIn 1'111 12· 115 00 1'5.00 
IUC Grrl.Phs 12· moo 179.00 
Z.nil~ 12' 15900 lI l oo 
LE MONnOR 

9" B & W 
• 9' Green Phs 
, 12' B & W 
, 12 ' Green Phs. 
•• 12" Green Phs. 
, An~ Retle(live Screen 
" T.V. Grade Scleen 
smo MONITORS 
13" CoIOf (nu ) 

lIIJII QIII~tr 
12· Glftn PM 
12" B' W 
IS ' B' W 
g" B , W The !ltst Sellerl 
9" Glftft Ptn. 

179.00 
189.00 
109.00 
229.00 
199.00 

lS50 00 
"'00 ,,, .. 
170.00 
m.oo 
moo 

--,~'AK"~ 

~"¥l~~..§. 
INQUIRE 

8 
AVtNGS 
ERVICE 
ELECTION 
ATISFACTION 

159.00 
165.00 
185.00 
199.00 
159.00 

"' ... 
~' OO "' .. lS5.00 
m.oo 
' 99 00 

OUR PRICE $2990.00 Of The 
MSL 
3750.00 HP DISC DRIVE . --­Single Muter 

Model 82902M 
111'1 , 

760.00 

~ XEROX820 
WORD PROCESSING SYSTEM 

(INCLUDES SOFTWARE) 

TERMINALS 
TElEVIDEO -~-" Ow 

liS! hie. 
910 ' 699.00 1599.00 
me 950.00 99.00 
920C !}95.OO 7t5.oo 
9SOC 1.195.00 MUD 

SOLD IN BOXES or 10 

(Min. Purchase) $100 US] 
DYSAN nl([ nl OlUmE 

0,,, 
Price 

10ff] s" son S(CIOR 6 DO 199 

'-'0 
4.]5 

10'/10 . " DBl 
DEN SOFI SEC 

mall S" son SECTOR 
mono S· OBl. 

OE M SOFT SECTOR 
MAXELL 

EXPANSION BOARD 
Q STAR 

16K RAM BOARD 
LIST OUR PRICE 

199.00 129.00 

SOFTWARE 

FOR APPLE II 

l,n,u.llt S,Slem "rl~ 
ApDIe Pnul 

SPI GeMfllltllltr SrUtlll 

6.40 
1.25 

]0.15 .!O 

S.DO 150 

100 4.90 

6 SO '-.Sir 

COLORct~:R VIC~20 
~!l1 

VIC·TV ModJJI 
VicCmtttt 
VIC O,sk Onve . 
VC 6 PICk ~rOtr.llll •. 

MSL 
OUR PRICE ~ 
S255.00 44.00 

SOFTWARE 
FOR COMMODORE 
Oll·The In'~rm,tion Wimd 
Wordm!!M 
mWoII~ 'lIpL"'" 
Do w 1000t~ PortlchG lI ,flIt 
Plwl Omtllll'ller"lt Pkl 
ED' RtcfMOln. I/rftnlOry 
8~~ler!1t>' 
WOIll 1'10).40 Colullla 
'iI'ord Pro Uti Cck:!:la 

Pro ' PIu~ 

CAlCULATORSI~1 
CASIO ~:ii,! US] 
HII 10 Plptr FHd : ::: : : 4995 
HRI2PJptrFHd ;;0;.-;; ~91 
FR·IOO POIfIt'" FeeG ••••• IUS 
FR 12]0 Piper fted ::::. 12911 
PO·10 1995 
lC las ]295 
lC 3165 1291 
FUI Scltllllc 1995 
FHI Screntfc 1995 
FX.)6(O' $oeflhfic .H 9~ 
FX 6(121' "Computer h'" 8I lItlIIOM' Pro 
Irlmmn, lIDper , lower C,w Dol 
lI ,trl) 512 Steel 119_91 

Ow 
Price 
" ... 41 .. 
5900 ..... 
2100 , ... 
10.00 

" .. 1100 , ... 
..... 

fX 1021' So"'" Pf~IemS WI tt! AiII~ 
Nu/lltllC ClMrry. UIoU Snit 
lu[U"t 19995 159.00 

'HOH£ lUTE 

'" 90511eraote 
91. 

'" 9lS Remote 
930 RtrIIDIt 
950 Rra.Dte 
960 RfIII(IiIl! 

U,' 
IIUS 
IflU 
15"S 
Ifl!5 
nus 
"' .. "' .. "' .. 

hi .. : 112852 

o..,~ 
!lao 

1« .00 
115.00 , ..... 
17100 
m.oo 
" ... lII.OO 

Antw.,: MICKO TZNA 
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parallel interface. Serial trans

mission rates from 300 to 9,600

baud are switch selectable.

For more information on the

Prism Printer and sample output,

contact Integral Data Systems,

Inc., Milford, New Hampshire

03055. (603) 673-9100; 800-258-

1386; Telex: 953032.

New From

Commodore

Valley Forge, PA, Nov. 12, 1981-

Commodore Business Machines

has introduced its newest printer,

the low-cost, high-speed CBM

8023P.

This latest addition to the

growing line of CBM peripherals

is a bidirectional, 136-column

printer with both tractor and

friction feed. The 8023P is dot-

matrix, and prints 150 characters-

per-second (CPS). It is available

through Commodore dealers

throughout the nation for

$995.00.

The new CBM printer is

designed to operate through

software control, prints upper

and lower case alphabetic char

acters, all graphic characters

available with a Commodore

computer, as well as user-defined

characters.

The 8023P conforms to

IEEE interface requirements and

connects directly to a Commo

dore computer. It is designed to

be used with the CBM floppy

disk drives, and may be daisy-

chained with other IEEE-488

devices.

Because the printer is an

"intelligent" peripheral, it uses

none of the computer's memory.

In addition, the 8023P contains

Random Access memory (RAM),

which permits storage of for

matting data.

A programmable character

set and gamegraphics editor on

cassette has been introduced by

Commodore Business Machines,

Inc., for users of its VIC 20™

personal computer.

Now available at authorized

Commodore dealers throughout

the nation for $14.95, the charac

ter set editor comes with a 16-

page instruction manual and

allows VIC users to create groups

of 64, 128, or 192 programmable

characters at a time and use them

in BASIC programs. Each group

of characters takes only one-half

kilobyte (0.5K) of program space.

With the new character

editor, Commodore VIC 20

users can create their own char

acter set and easily modify letters,

numbers, and graphics to include

foreign language letters, mathe-

malic and scientific symbols, or

special "arcade" game graphics.

Commodore's new character

set editor also allows VIC 20

users to save their newly-created

character set on tape or disk for

future use, and then easily insert

the set in a BASIC program.

Along with the character set

editor, also new from Commo

dore is the recently-introduced

VIC 1515 low-cost dot-matrix

printer. Available for $395, the

VIC 1515 has a printing speed of

30 CPS, and prints any of the

alphabetic, numeric, and graphic

symbols common to the VIC.

From Krell

Software Corp.

WAR OF THE SAMURAI is a

game of combat and intrigue.

Two to four players may compete

in this original game that com

bines the strategic complexity of

Go with the subtle dynamics of

Chess. Detailed graphics.

Machines: Apple, PET,

TRS-80, 16K, available on disk

or cassette. $39.95

ALEXANDER THE GREAT

is a vocabulary building game in

a fantasy game context. Based on

the Sword of Zedek, their best

selling fantasy game. Alexander

the Great introduces Aristotle as

a mentor to the player. When

called on, Aristotle poses vocabu

lary questions, and depending on

the speed and accuracy of the

player response, confers secret

information. With Aristotle as an

ally, the quest to overthrow Ra,

The Master of Evil, assumes a

new dimension of complexity.

Players may select the level of

vocabulary difficulty.

Machines: Apple, TRS-80.

PET, 48K, available in two ver

sions (K-8) & (9-College). $39.95.

ISAAC NEWTON challenges

the players to assemble evidence

and discern the underlying "Laws

of Nature" that have produced

this evidence. ISAAC NEWTON

is an inductive game that allows

players to intervene actively by

proposing experiments to deter

mine if new data conform to the

"Laws of Nature" in question.

Players may set the level of diffi

culty from simple to fiendishly

complex.

In a classroom setting the

instructor may elect to choose

"Laws of Nature" in accordance

with the complete instruction

manual provided.

Machines: Apple, PET,

TRS-80, Atari, 16K, available on

disk or cassette. $24.95

FIG NEWTON - full graphics

Newton. This version of Isaac

Newton presents all data in

graphic form. Because data is

graphic rather than symbolic,

this game is suitable for very

young children. Players may,

however, select difficulty levels

challenging to the most skilled

adults.

Machines: Apple, PET,

TRS-80, Atari, 16K, available on

disk or cassette. $24.95

ODYSSEY IN TIME adven

ture game adds a new dimension

of excitement and complexity to

TIME TRAVELER. Players must

now compete with the powerful

and treacherous adversary in

their exacting quest for victory.

To succeed they must van

quish this adversary in combat
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parallel il1lerface. Serial trans­
mission rates from 300 to 9,600 
baud a re switch selectable. 

For more information o n the 
Prism Printe r and sample output, 
contact I ntegra l Data Systems, 
Inc., Milford , New Hampshire 
03055 . (603) 673-9 100; 800-258-
1386; Telex: 953032. 

New From 
Commodore 
Valley Forge, PA , Nov. 12, 198 1-
Commodore Business Machines 
has il1lroduced its newest pr inter, 
the low-cost, high-speed CB I 
8023 P. 

T his latest addition to the 
growing line o f CBM peripherals 
is a bidi rectional , 136-column 
printer with both tracto r and 
fri ction feed . T he 8023 P is dot­
matri x, and prints 150 cha racters­
per-second (C PS). It is ava ilable 
through Commodore deale rs 
throughout the nation for 
$995.00. 

The new CBM printe r is 
des igned to operate through 
softwa re control, prints upper 
and lower case alphabetic cha r­
acte rs, all graphic characte rs 
available with a Commodo re 
computer , as well as use r-defined 
characters. 

T he 8023 P conforms to 
I EEE inte rface requirements and 
connects directl y to a Commo­
dore compute r . It is des igned to 
be used with the CBM flo ppy 
disk dri ves, and may be daisy­
cha ined with other IEEE-488 
devices. 

Because the printer is an 
"intelligent" periphera l, it uses 
none of the computer's memory. 
In addition, the 8023 P contains 
Random Access memor y (RAM), 
which pe rmits sto rage of For­
mattin g data. 

******* 
A programmable cha racte r 

set and gamegraphics editor on 
cassette has been introduced by 
Commodore Business Machines, 

COM,UTlI 

I nc. , for use rs of its VI C 20 '" 
personal computer. 

Now available at authori zed 
Commodo re dea lers th roughou t 
the natio n for $ 14.95, the cha rac­
te r se t editor comes with a 16-
page instructio"n manual and 
allows VI C use rs to crea te gro ups 
0 1' 64, 128, or 192 programmable 
characte rs at a time and use the m 
in BASI C programs. Each group 
o f cha racte rs takes onl y one-half 
kilobyte (0 .5 K) of program space. 

With the new cha racter 
editor, Commodore VI C 20 
users can create the ir o wn char­
acte r set and easil y modify letters, 
num bers, and graphics to include 
foreign language lette rs, mathe­
matic and scie l1lific symbols, or 
special "arcade" game graphics . 

Commodo re's new characte r 
set edi to r also allows VIC 20 
use rs to save their newl y-created 
character set on tape or disk for 
future use, and then eas ily insert 
the set in a BAS IC program. 

Along with the cha racter set 
editor, also new from Commo­
dore is the recel1ll y-introd uced 
V I C 15 15 low-cost dot-matrix 
printer. Ava ilable for $395, the 
VI C 15 15 hasa pril1lingspeed o f 
30 CP ,and prints any of the 
a lphabetic, numeric, and graphic 
symbo ls common to the VIC. 

From Krell 
Software Corp. 
WAR OF THE SAM URAI isa 
game o f' combat and intrig ue. 
Two to four players may compete 
in thi s original game that com­
bines the strategic complexity of 
Go with the subtle d ynamics of 
Chess. Detailed graphics. 

Machi nes: Apple, PET, 
TRS-80, 16 K, ava il able on d'isk 
or cassette . . 39.95 

ALEXANDE R THE GR EA T 
is a voca bulary building game in 
a fantasy game contex t. Based on 
the Swo rd of Zedek, their best 
selling fantasy game. Alexander 
the Great introduces Aristotle as 
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a mentor to the p laye r. When 
called on, Aristotle poses vocabu­
lary questio ns, and depending on 
the speed and accuracy of the 
player respo nse, confe rs secret 
info rmation. With Aristotle as an 
all y, the quest to ove rthrow Ra, 
The Maste r of Evil , assumes a 
new dimension o f' complexity. 
Players may select the level of 
vocabulary difficulty. 

Machines: Apple, T RS-80, 
PET, 48 K, ava ilable in two ver­
sions (K-8) & (9-Coll ege). $39.95. 

ISAAG N EWTON cha llenges 
the players to asse mble evidence 
and disce rn the underl ying "Laws 
o f Nature" that have produced 
this evide nce. ISAAC EWTO N 
is an inductive game that allows 
players to in tervene actively by 
proposing expe riments to deter­
mine if new data conform to the 
" L~ws of Nature" in question. 
Players may set the leve l o f diffi­
culty from simple to fi endishly 
complex. 

I n a classroom selling the 
instructor may elect to choose 
" Laws of Nature" in accordance 
with the complete instruction 
manual provided . 

Machines: Apple, PET , 
T RS-80, Ata ri , 16 K, available on 
disk o r cassette. $24.95 

FIG NEWTON - full graphics 
Newton. This version of Isaac 

ewton presents all data in 
graphic form . Because data is 
graphic rather than symbolic, 
this game is suitable fo r very 
young children . Playe rs may, 
however, select difficulty levels 
cha ll enging to the most skilled 
ad ults. 

Machines: Apple, PET , 
T RS-80, Atari, 16 K, available on 
disk or cassette. $24.95 

ODYSSE Y IN TIM E ad ven­
ture game adds a new dime nsion 
of excite ment and complexity to 
T IME T RAVELER. Players must 
now compete with the powerful 
ana lreacherous adversary in 
their exacting ques t for victor),. 

To succeed they must van­
quish this adversary in combat 
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6002-32KQOCOLCRT

REG.$1495
$1095

4032-32K40COLCRT

REG.$1295
$995

4016-16K 40 COL CRT

REG.$995
$795

64KADD ON MEMORY

REG.$500
$395

9000-134K SUPER PET

REG. $1995
$1795

8050-DUALDI5K950K

REG.$1795
$1345

4040-DUALDISK343K

REG.$1295
$995

2031-SINGLE DISK 170K

REG.$695
$555

C2N-CASSETTE DRIVE

REG. $95
$69

4022-80 COL PRINTER

REG.$795
$629

8023P-136 COL PRINTER

REG. $995
$849

6300P-40 CP5 LETTER QUALITY

REG.$2250
$1995

8024-MANNSMAN TALLEY

REG.$1995
$1595

8024L-LETTER TALLEY

REG.$2495
$1995

25 CPS-STARWRITER

REG.$1695
$1445

SOFTWARE

YOU

LIST PAY

OZZ — The Information Wizard $395 $ 299

WordaaftoO $395 $299

IPMA— InfoP-.etrieval&Mgmt. Aid $495 $399

Dow Jones Portfolio Mgmt. $ 1 49 $ 1 1 9

Poscal Development Pkg. $295 $229

EDS—Receivables. Inventory $750 $579

DPI — General Ledger $395 $299

Word Pro 3 — 40 Column $250 $1 79

Word Pro 4 — SO Column $375 $ 269

Word Pro 4 Plus $ 450 $ 329

CBM-IEEE MODEM

REG.$279
$229

VOICE SYNTHESIZER

REG.$395
$329

VIC 20 ••••

REG.$299
$269

VIC 1011 RS-232 INTER.

REG. $49.95
$39

VIC 1112-IEEE INTER.

REG. $99.95
$79

VIC 1540-DISK 170K

REG.$599
$499

VIC 1515-30 PS PRINTER

REG.$395
$349

PETTO IEEE CADLE

REG. $39.95

Philadelphia

Computer Discount
155 E. LANCASTER, PA 19087 MAILORDER

800-345-1289
IN PA CALL (215) 687-6540

$34
IEEE TO IEEE CABLE

REG. $49.95
$39

PREPAID ORDER5 SHIPPED FREE

' VISA & MASTERCARD ADD 3%

• COD-UPS

• PA RESIDENTS ADD 6% PA TAX

cOlnlnod 
spectacular 

8032-32K 80 COL CRT 
REG . $1 49 5 $1095 
4032-32K40 COL CRT 
REG. $1295 $ 995 
4016-16K 40 COL CRT 
REG. $995 $ 795 
64KADD ON MEMORY 
REG . $500 $395 
9000-134K SUPER PET 
REG $1995 $1795 
8050-DUAL DISK 950K 
REG . $1795 $1345 
4040-DUAL DISK 343K 
REG. $1295 $ 995 

2031-SINGLE DISK 170K 
REG . $695 $555 
C2N-CASSETTE DRIVE 

REG . $95 $69 
4022-80 COL PRINTER 
REG . $795 $629 

8023P-136 COL PRINTER 
REG . $995 $849 

8300P·40 CPS LmER QUALITY 

REG . $2250 $1995 
8024-MANNSMAN TALLEY 

REG. $1995 $1595 
8024L - LETTER TALLEY 
REG . $2495 $1995 
25 CPS-STARWRITER 

REG . $1895 $1445 

.. --._._-- .. , 

Philadelphia 
Computer Discount 
155 E. LANCASTER, PA 19087 MAIL OROER 

800-345-1289 
IN PA CALl (21 5) 687-8540 

SOFTWARE 

LIST 
• $395 Oll - The Information Wizard 

Wordcron 80 $395 

1Rfv\A - Info Retrieval & Mgmt. Aid $495 

Dow Jones Portfolio Mgmt. $149 

Pascol Development PI~g . $295 

EnS - Receivoble~ , Inventory $750 

GPI- General ledger $395 
Word Pro .1 - 40 Column $250 

Word Pro 4 - 80 Column $375 

Word Pro 4 Plus $450 

CBM-IEEE MODEM 
REG . $279 $229 
VOICE SYNTHESIZER 

REG . $395 $329 
VIC20 **** 
REG . $299 $269 

VIC 101 1 RS-232 INTER. 
REG . $49 .95 $ 39 
VIC 111 2-IEEE INTER. 

REG . $99.95 $ 79 
VIC 1540 - DISK 170K 
REG. $599 $499 

VIC 1515 - 30 PS PRINTER 
REG . $395 $349 

PET TO IEEE CABLE 
REG. $3995 $ 34 

IEEE TO IEEE CABLE 
REG. $49 .95 $ 39 

• PREPAID ORDERS SHIPPED FREE 
• VISA & MASTERCARD ADD 3 % 

• COD· UPS 
• PA RESIDENTS ADD 6 % PA TAX 

YOU 
PAY 

$299 
$299 
$399 
$ 119 
$229 
$579 
$299 
$179 
$269 
$329 
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that rages across 24 time periods.

ODYSSEY IN TIME in

cludes all the challenges of TIME

TRAVELER plus 10 additional

eras, including those of Alexander

the Great, Emperor Asoka of

India, Attila the Hun, Genghis

Khan. Each game is unique and

may be interrupted and saved at

any point for later play.

Machines: Apple, PET,

TRS-80, Atari, 32K, available on

disk or cassette. $39.95

Krell Software Corp.

21 Millbrook Drive

Stony Brook, NY 11790

From Strategic

Simulations

iXapolron's Campaigns is a corps-

level game simulating the last

campaigns of Napoleon: Leipzig

and Waterloo. It is an advanced-

level, board-assisted computer

game.

Each campaign is displayed

on a colorful 18x21 hex grid map

in Hi-Res Graphics. The game

employs a unique system re

quiring orders to be sent and

received through dispatches.

The reports received vary in

degree of accuracy based on a

variety of historical factors. The

computer acts as corps com

mander for each corps, inter

preting the orders the corps

receives and often acting on its

own initiative. These features

simulate the frustration expe

rienced by commanders of the

Napoleonic Era.

The game includes one

diskette, rule book, player aid

card, 2 two-sided map boards

and 100 counters for $59.95.

Southern Command is a

battalion-level simulation for the

Israeli counterattack to cross the

Suez Canal during the October

War of 1973 against Egypt.

The Sinai battleground is

displayed in Hi-Res Graphics on

a 28x39 hex grid map which can

be viewed on one screen or on

twelve screens, using scrolling.

More than ten unit types in

cluding tanks, halftracks, RDM's,

infantry and Egyptian SAM sites

(to combat Israeli airstrikes) are

used in the two player and each

of the foui" computer-as-opponent

scenarios.

Modern warfare is accurately

reflected in (he ability of units to

reorganize after they have been

attacked and in the ''Delayed

Move" feature, allowing units to

ambush moving enemy units.

Each side also has the ability to

sight hidden enemy units.

Southern Command is avail

able with diskette, rule book,

map and player aid card for

$39.95.

Both games require a 48K

Apple II with Applesoft in ROM

and one disk drive.
From Strategic Simulations,

465 Fairchild Dr., Suite 108,

Mountain View, CA 94043.

From Automated

Simulations

Automated Simulations, Inc. has

released a new MIND TOY.

Ricochet, an original abstract

strategy game designed exclu

sively for the home computer.

Ricochet is a game of subtle

strategy combined with fast action

and arcade-style graphics. The

game can be played against any

of four different computer oppo

nents, or against another human.

The player maneuvers blocks

to set up a shot at his opponent's

goal and to protect his goal from

attack. Each player has two

launchers he can fire. His shots

ricochet off the blocks, earning

him points each time a block is

hit, plus he gets bonus points for

hitting his opponent's goal.

Before he can claim victory,

the player must win two out of

three (or three out of five) games.

A match victory also boosts his

personal Ricochet Player Rating,

which measures his mastery of

the game against other players.

Ricochei is available on

cassette for the Atari 400/800

(16K with BASK: ROM cartridge)

and TRS-80 (16K, Level II), or

on disk for the Atari 400/800

(32K), TRS-80 (TRSDOS 32K)

and APPLE (48K with Applesoft

in ROM). $19-95

From Automated Simula

tions, P.O. Box 4247, Mountain

View, CA 94040.

From Synergistic

Software

Odyssey: The Compleat Adven

ture, is now available for the

Apple II computer in the Apple

soft BASIC language. This ad

venture game is expanded into

three separate but interlocking

programs. The programs have

colorful high resolution anima

tion as well as sound effects.

Many different paths to the goal

exist that will not trap the player

or force repetition. Being a role

playing game, player action

determines alignment, charisma,

wisdom, experience, etc. I hese

features affect the outcome of

friendship and battle encounterd

during play.

The object of this game is to

save a realm from an evil ruler.

Starting alone on a large island

you seek out gold, soldiers to join

you, and useful tools while

gaining experience. If you are

successful and clever you can not

only walk but also ride, fly, and

sail.

With dozens of high resolu

tion pictures and animation

effects different each time you

play, each game is unique. Care

ful planning and strategy are

necessary to successfully complete

this adventure. Requires 48K

Apple II or Apple II Plus. Avail

able in Integer or Applesoft For

$30.00 from Synergistic Software,

5221 120th Avenue SE. Bellevue,

WA 98006.(206)226-32 16
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that rages across 24 time periods. 
ODYSSEY IN TIME in­

cludes all the chall enges of TI M E 
TRA VELER plus 10 additiona l 
eras, including those of Alexander 
the Great, Emperor Asoka of 
India, Auila the Hun , Genghis 
Khan. Each game is unique and 
may be imerrupted and saved at 
any poim for later play. 

Mac hines: Apple, PET, 
TRS-80, Atari, 32 K, available on 
disk or casse tte . $39.95 

Krell Software Corp. 
21 Millbrook Drive 
Stony Brook, Iy I 1790 

From Strategic 
Simulations 
Napoleons Cam/Jaiglls is a corps­
leve l game simulating the last 
ca mpaigns of Napo leon: Leipzig 
and Wate rloo. It is an advanced­
leve l, board-assisted computer 
game. 

Each campaign is displayed 
on a colorful 18x2 1 hex grid map 
in Hi-Res Graphics. The game 
employs a unique system re­
quiring o rders to be sem and 
received through dispatches. 
The reports received vary in 
degree of accuracy based on a 
va riel y of histo rica l factors. The 
computer acts as corps com­
mander for each corps, inter­
preting the orders the corps 
receives and often acting on its 
own initiative . These features 
simulat.e the frustration ex pe­
rienced by commanders o f the 
Napoleonic Era. 

The game includes one 
diskette, rule book, player aid 
card, 2 two-sided map boards 
and 100 coumers for $59.95. 

SOllthern Command is a 
battalion-level simulation for the 
Israeli counterattack to cross the 
Suez Canal during the October 
War of 1973 against Egypl. 

The Sinai battleground is 
displayed in Hi-Res Graphics on 
a 28x39 hex grid map which can 
be viewed on one screen or on 
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twelve screens, using scrolling. 
More than ten unit types in ­
cluding tanks, half tracks , BDM ·s, 
infamry and Egypt.ian SAM sites 
(to combat Israel i airstrikes) are 
used in the two player and each 
of the four com puter-as-opponelll 
scenarios. 

Mod~rn warfa re is accurately 
reflected In the abil ity o f units to 
reo rganize a fter they have been 
attacked and in the "Delayed 
M ove" reature, allowing units to 
ambush moving enem y units . 
Each side a lso has the ability to 
sight hidden enemy units. 

Southern Command is avail­
able with diskette , rule book, 
map and p layer aid card for 
$39.95. 

Both games require a 48K 
Apple II with Applesoft in ROM 
and one disk drive. 

From Strategic Simulations, 
465 Fairchi ld Dr., Suite 108, 
Moulllain View, CA 94043. 

From Automated 
Simulations 
Automated Simulations , I nc. has 
released a new MINDTOY. 
Ricochet , an original abstract 
strategy ga me designed excl u­
sively for the home computer. 

Ricochet is a game of subtle 
strategy combined with fast action 
and arcade-style graphics. The 
game ca n be played against an y 
of four diffe rent computer oppo­
nents, or against another human. 

The player maneuve rs blocks 
to setup a shot at hi s opponent's 
goa l and to protect his goal from 
auack. Each playe r has two 
launchers he can fire. His shots 
ricochet off I he blocks, earning 
him poillls each time a block is 
hit, plus he gets bonus poil1ls for 
hitting his o pponent's goal. 

Before he can claim victory , 
the pla yer III li st win two out of 
three (o r three ou t o f five) games. 
A match victory also boosts his 
persona l Ricochet Playe r Rating, 
wh ich measures his mastery of 
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the game aga inst other players . 
Ri cochet is avai lable on 

cassette for the Atari 400IROO 
( 16K wil.h BA SIC ROM cartridge) 
and TRS-80 ( I (jK . Level I I). ur 
on disk for the Atari 400/800 
(32K) . TRS-80 (TRSDOS 32K) 
and APPLE ('18 K with App lesoft 
in ROM ). $ 1 9.9~ 

From Automated Simula­
tions , P.O. Box 4247, Mounta in 
View, CA 94040. 

From Synergistic 
Software 
Odyssey: T he Compleat Adven­
ture, is now ava ilab le for the 
Apple II compute r in the Apple­
soft BASI C language. This ad­
venture game is expanded into 
three sepa ra te but inte rlocking 
programs. The prog ram s ha ve 
colorful high reso lution anima­
tion as well as sound effects. 
Many d ifferent. paths to the goa l 
ex ist thaI. wi ll not trap the player 
or force repc tition. Being a role 
playing game, player aClion 
delcnnines align m ent, charisma. 
wisdom, experience. etc. These 
fe.nu res affcCllhe o utcome of 
fricndship and battle encounterd 
during play. 

The object of this game is to 
save a realm from an evil ruler. 
Starting alo ne on a large is land 
yo u seek out go ld , soldiers to join 
yo u, and usefu l too ls while 
gaining ex perience. I f YO LI arc 
success ful and clever YOli ca ll not 
only walk bUI a lso ride. Il l' . and 
sa il. 

With dozens of high resolu­
lion pictures and animation 
effects diffe rent each lime you 
play, each game is uni4ue. Care­
ful planning and straleg)' are 
necessary to successfull y complete 
this advelllure. Requires 48 K 
Apple II or Apple II PillS. Avai l­
able in Illleger or Applesoft for 
$30.00 from Synergist ic Softll"a re, 
522 1 120 th Avenue Sf. Bel levue , 
WA 98006. (206)226-32 16 


