
061A

061A 48

061B A903

061D D00D

061F

061F 48

0620 A90C

0622 D008

0624

0624 48

0625 A909

0627 D003

0629

0629 48

062A A905

062C

06 2C

062F

0630

0633

0634

0637

0639

063C

063E

0641

0644

0645

9D4203

68

9D4503

98

9D4403

A900

9D4903

A9FF

9D4803

2056E4

98

60

0646

0646

0648

064B

064D

0650

0653

0656

0657

0658

065A

A907

9D4203

A900

9D4803

9D4903

2056E4

C8

88

3001

60

065B

065B 68

065C 68

065D 4CE706

0501

0502

0503

0510

0511

0512

0513

0514

0515

0520

0521

0522

0523

0524

0525

0530

0531

0532

0533

0534

0535

0540

0541

0542

0543

0545

0550

0551

0552

0553

0554

0555

0556

0557

0558

0559

0560

0561

0562

0563

0564

0565

0566

0598

0599

0600

0601

0602

0603

0604

0605

0606

0607

0608

0609

0610

0611

0612

0613

0614

0615

0616

0617

0618

0619

0989

; the subroutines used by our program

; perform an OPEN function

OPEN

PHA ; save high byte of address

LDA #CMDOPEN

BNE CMDJOIN

; perform a CLOSE function

CLOSE

PHA ; save high byte of address

LDA #CMDCLOSE

BNE CMDJOIN

; perform a PRINT function

PRINT

PHA ; save high byte of address

LDA #CMDPRINT

BNE CMDJOIN

; perform an INPUT function

INPUT

PHA ; save high byte of address

LDA #CMDINPUT

; code common to OPEN, CLOSE, PRINT, INPUT

CMDJOIN

STA ICCOM,X ; the command value

PLA ; recover high byte of addr

STA ICBADR+1,X ; and set it up in iocb

TYA

STA ICBADR.X ; ditto with low byte of addr

LDA #0

STA ICBLEN+1,X ; set up a maximum length

LDA #255

STA JCBLEN,X ; of 255 bytes

JSR CIO ; then rio the I/O operation

TYA ; any boo-boo's ?

RTS ; back to caller with error, if any

; (note that only OPEN call provides for
; an error...see text)

■PAGE ". The GET Subroutine"

; the GET routine. . .it's special

GET

LDA #CMDGET

STA ICCOM,X ; set up for GET command

LDA #0

STA ICBLEN,X ; by zeroing the length field,

STA ICBLEN+1,X ; ...we get a single byte to A

JSR CIO ; let OS do the work

I NY

DEY ; check status "invisibly"

BMI BADGET ; oops

RTS ; back to caller

; (remove BMI for caller to get status instead)

BADGET

PLA

PLA ; this is a cheat

JMP LINE400 ; but it works

.PAGE ". BASIC parallel code, lines 100-240"

Jure 1984 COMPUTE! 99

061A 
061A 
061B 
0610 

061F 
061F 
0620 
0622 

0624 
0624 
0625 
0627 

0629 
0629 
062A 

062C 
062C 
062F 
0630 
0633 
0634 
0637 
0639 
063C 
063E 
0641 
0644 
0645 

0646 
0646 
0648 
064B 
064D 
0650 
0653 
0656 
0657 
0658 
065A 

065B 
065B 
065C 
06 5D 

48 
A903 
D00D 

48 • 
P.90C 
0008 

48 
A909 
D003 

48 
A905 

9D4203 
68 
9D4503 
98 
9D4403 
A900 
9D4903 
A9FF 
9D4803 
2056E4 
98 
60 

A907 
9D4203 
A900 
9D4803 
9D4903 
2056E4 
C8 
88 
3001 
60 

68 
68 
4CE706 

0501 
0502 
0503 
0510 
0511 
0512 
0513 
0514 
0515 
0520 
0521 
0522 
0523 
0524 
0525 
0530 
0531 
0532 
0533 
0534 
0535 
0540 
0541 
0542 
0543 
0545 
0550 
0551 
0552 
0553 
0554 
0555 
0556 
0557 
0558 
0559 
0560 
0561 
0562 
0563 
0564 
0565 
0566 
0598 
0599 
0600 
0601 
0602 
0603 
0604 
0605 
0606 
0607 
0608 
0609 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0618 
0619 
0989 

the subroutines used by our program 

perfo rm a n OPEN function ---
OPEN 

PHA save high byte of address 
LDA #CMDOPEN 
[lNE CMDJ OI N 

--- perform a CLOSE functio n - -­
CLOSE 

PHA 
LOA #CMOCLOSE 
IlNE CMDJOIN 

sa ve high byte of address 

-- - perform a PRINT function - --
PRINT 

PHA save high byte of add ress 
LDA #CMDPRINT 
BNE CMDJOIN 

- -- perform an 
INPUT 

PHA , 
LDA #CI~DINPUT 

INPUT function - --

save high byte of andress 

code common to OPEN , CLOSE , PRINT , INPUT 

CMDJOIN 
STA ICCOM , X ; the command value 
PLA ; recover high byte of add r 
STA ICBADR+l , X ; and set it up in iocb 
TYA 
STA ICBADR ,X ; ditto with low byte of add r 
LOA #0 
STA ICIlLEN+l,X ; set up a maximum length 
LOA #255 
STA ICBLEN,X ; of 255 bytes 
JSR CIa then do the I / O operation 
TYA any boo-boo' s ? 
RTS back to ca ller with error , if any 

(note that only OPEN call provides fo r 
an e rror . .. see text) . 

. PAGE" The GET Subroutine" 

. . ... . .... .. .... . .. . .. .. .. . ... . . 
• , , , , , , • , • , I , , , , , , • , , , , , ••• , •• , , 

; the GET routine . . . it's special 

GET 
LDA #CMDGET 
STA ICCOM,X ; set up for GET comma nd 
LOA #0 
STA ICB LEN, X ; by zeroing the length fiel d , 
STA ICIlLEN+l,X ; .. . we get a single byte to A 
JSR CIa let OS do the work 
INY 
DEY 
BMI BADGET 
RTS 

c h eck status "invisihlylt 
oops 
back to caller 

(remove BMI for ca ller to get sta tus instead ) 

BADGET 
PLA 
PLA 
JMP LINE400 
. PAGE 11 

this is a c heat 
but it works 

BASIC parallel code, lines 100- 240 " a 
June 1964 COMPUTE! 9Q 



80 COLUMN PRINTER SALE—$149.00

COM-STAR T/F

Tractor

Friction

Printer

**

COM-STAR

75 Day Free Trial -180 Day Immediate Replacement Warranty

• Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

• Fast 80-120-160 Characters Per Second • 40,46,66,80,96,132 Characters Per Line Spacing

• Word Processing • Print Labels, Letters, Graphs and Tables • List Your Programs

• Print Out Data from Modem Services • "The Most Important Accessory for Your Computer"

•STX-80 COLUMN

PRINTER—$149.00

Prints full 80 columns. Super silent

operation, 60 CPS, prints Hi-resolution

graphics and block graphics, expanded

character set, exceptionally clear

characters, fantastic print quality, uses

inexpensive thermal paper! Best thermal

printer in the U.S.A.! {Centronics Parallel

Interface).

••DELUXE COMSTAR T/F

80 CPS PRINTER-S199.00

The COMSTAR T/F (Tractor Friction)

PRINTER is exceptionally versatile. It

prints 8'/i" x 11" standard size single

sheet stationary or continuous feed com

puter paper. Bi-directional, impact dot

matrix, 80 CPS, 224 characters. (Cen

tronics Parallel Interface).

Premium Quality—120 CPS

COMSTAR T/F SUPER-10X

PRINTER-S289.00

COMSTAR T/F (Tractor Friction) SUPER-

10X PRINTER gives you all the features

Of the COMSTAR T/F PRINTER plus a

10" carriage, 120 CPS, 9 x 9 dot matrix

with double strike capability for 18 x 18

dot matrix (near letter quality), high

resolution bit image (120 x 144 dot

matrix), underlining, back spacing, left

and right margin settings, true lower

decenders with super and subscripts,

prints standard, italic, block graphics

and special characters, plus 2K of user

definable characters! The COMSTAR T/F

SUPER-10X PRINTER was Rated No. 1 by

"Popular Science Magazine." It gives you

print quality and features found on

printers costing twice as much!! (Cen

tronics Parallel Interface) (Better than Ep

son FX 80).

Premium Quality—120 CPS

COMSTAR T/F SUPER-15V

PRINTER-S379.00

COMSTAR T/F SUPER 15V PRINTER

has all the features of the COMSTAR T/F

SUPER-10X PRINTER plus a 15V car

riage and more powerful electronics

components to handle large ledger

business forms! (Better than Epson FX

100).

Superior Quality

SUPER HIGH SPEED—160 CPS

COMSTAR T/F 10"

PRINTER-S489.00

SUPER HIGH SPEED COMSTAR T/F

(Tractor Friction) PRINTER has all the

features of the COMSTAR SUPER-10X

PRINTER plus SUPER HIGH SPEED

PRINTING—160 CPS, 100% duty cycle,

8K buffer, diverse character fonts,

special symbols and true decenders, ver

tical and horizontal tabs. RED HOT

BUSINESS PRINTER at an unbelievable

low price!! (Serial or Centronics Parallel

Interface)

Superior Quality

SUPER HIGH SPEED—160 CPS

COMSTAR T/F 15V

PRINTER—$579.00
SUPER HIGH SPEED COMSTAR T/F

15'//' PRINTER has all the features of the

SUPER HIGH SPEED COMSTAR T/F 10"

PRINTER plus a 15V carriage and more

powerful electronics to handle larger

ledger business forms! Exclusive bottom

paper feed!!

PARALLEL INTERFACES

For VIC-20 and COM-64—$49.00

For All Apple Computers—$79.00

NOTE: Other printer interfaces are

available at computer stores!

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day war

ranty to 180 days. Therefore if your

printer fails within "180 days" from the

date of purchase you simply send your

printer to us via United Parcel Service,

prepaid. We will IMMEDIATELY send you

a replacemenl printer at no charge,

prepaid. This warranty, once again,

proves that WE LOVE OUR

CUSTOMERS!

Add $17.50 for shipping, handling and insurance. WE DO NOT EXPORT

TO OTHER COUNTRIES EXCEPT CANADA

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days

lor delivery, 2 to 7 days for phone orders, 1 day express mail! Canada

orders must be in U.S. dollars. VISA - MASTER CARD ACCEPTED- We

ship C.O.D.

(WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, HARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to ord«r

SUPER-10" ABCDEFGH I JKLMNOPORBTUVWXYZ

ABCDEFGHIJKLMN0POR8TUVWXYZ 1234367890

80 COLUMN PRINTER SALE-$149.00* 

"STX·80 COLUMN 
PRINTER-$149.00 

Print s lul l 80 columns. Super silent 
operation, 60 CPS. prin ts Hi·resolution 
graphics and block graphics. expanded 
character set. except ionally clear 
characters , fantast ic print quality, uses 
inexpensive thermal paper! Best thermal 
printer in the U.S.A.! (Centronics Parallel 
Inter face) . 

""DELUXE COMSTAR T/F 
80 CPS PRINTER-$199.00 

The COM STAR TfF (Tractor Friction) 
PAINTER is exceptionally versatile. It 
prints B'h" x 11 " standard size single 
sheet stationary or cont inuous feed com· 
puter paper. Bi·directional, impact dot 
matri x, 80 CPS, 224 characters. (Cen· 
tronics Parallel Interface). 

Premium Quality-120 CPS 
COMSTAR T/F SUPER·10X 

PRINTER-$289.00 
COMSTAR T/F (Tractor Fr ic tion) SUPER· 
lOX PRINTER gives you all the features 
of Ihe COMSTAR T/F PRINTER plus a 
10" carriage, 120 CPS, 9 x 9 dot matrix 
with double st rike capability for 18 x 18 
dot matrix (near letter quality), high 
resolution bit image (120 x 144 dot 
matrix), underlining, back spacing, left 
and right margin settings, true lower 
decenders with super and subscripts, 
prints standard, italic, block graphics 

and special characters: plus 2K of user 
definable characters! The COMSTAR T/F 
SUPER· lOX PR INTER was Raled No. 1 by 
" Popular Science Magazine." It gives you 
pr int quality and features found on 
printers costing twice as much!! (Cen· 
tronics Parallel Interface) (Better than Ep­
son FX 80) . 

Premium Quality-120 CPS 
COMSTAR T/F SUPER·15 Y.." 

PRINTER-$379.00 
COMSTAR T/F SUPER lS'h·· PRINTER 
has aU the features of the COMSTAR TlF 
SUPER· lOX PRINTER plus a lS'h·· car· 
riage and more powerful electronics 
components to handle large ledger 
business forms! (Better than Epson FX 
100). 

Superior Quality 
SUPER HIGH SPEED-160 CPS 

COMSTAR T/F 10" 
PRINTER-$489.00 

SUPER HIGH SPEED COMSTAR T/F 
(Tractor Friction) PRINTER has all the 
leatures 01 the COMSTAR SUPER· lOX 
PRINTER plus SUPER HIGH SPEED 
PRINTlNG-160 CPS. 100% duty cycle, 
8K buffer, d iverse character fonts, 
special symbols and true decenders, ver­
tical and horizontal tabs. RED HOT 
BUSINESS PRINTER al an unbelievable 
low price!! (Serial or Centronics Parallel 
Interface) 

Superior Quality 
SUPER HIGH SPEED-160 CPS 

COMSTAR TlF 15Y.." 
PRINTER-$579.00 

SUPER HIGH SPEED COMSTAR T/F 
l S'h " PRINTER has all the feat ures of the 
SUPER HIGH SPEED COMSTAR T/F 10·· 
PRINTER plus a 1S'h" carriage and more 
powerful electronics to handle larger 
ledger bUSiness forms! ExcluSive bottom 
paper feed!! 

PARALLEL INTERFACES 
For VIC·20 and COM·64-S49.00 

For All Apple Computers-S79.00 
NOTE: Other printer interfaces are 
available at computer stores! 

Double 
Immediate Replacement 

Warranty 
We have doubled the normal 90 day war­
ranty to 180 days. Therefore if your 
printer fails within " 180 days" from the 
date of purchase you simply send your 
printer to us via United Parcel Service. 
prepaid. We will IMMEDIATELY send you 
a replacement printer al no charge, 
prepaid. Th is warranty, once again, 
proves that WE LOVE OUR 
CUSTOMERS! 

1--------------------------·1 I Add $17.50 lor shipping, handl ing and insurance. WE DO NOT EXPORT I 
I TO OTHER COUNTRIES EXCEPT CANAOA. I PRDTECTD 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days I 
I lor del ivery, 2 to 7 days lor phOne orders, 1 day express mail! Canada I 

orders must be in U.S. dollars. VISA - MASTER CARO ACCEPTED. We 
I shlD C.O.D. I 
~--------------------------. I 

ENTERPRIZ ES (WElOY'OURCUST""'AS) 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 3121382·5244 10 order 

SUPER-10" ABCDEFGH%JKLMNOPQRBTUVWXVZ 
ABCDEFGHIJI<LHNOPQR8TUYWXYZ 12::54:56?'B"i'O 



Commodore 64
(more power than Apple II at half the price)

$99.50*
COMPUTER AND SOFTWARE

SALE

• 170K DISK DRIVE $159.00 *

• TRACTION FRICTION PRINTER $99.00 *

WE

HAVE

THE

BEST

SERVICE

1
1

WE

HAVE

THE

LOWEST

PRICES

VIC-20
(a real computer at the price of a to>

$7950*

40-80 COLUMN BOARD $59.00

32K RAM EXPANDER $79.00

* COMMODORE 64 COMPUTER $99.50
You pay only $199.50 when you order Ihe power

ful 84K COMMODORE 64 COMPUTER! LESS the

value of the SPECIAL SOFTWARE COUPON we

pack with your computer that allows you to

SAVE OVER $100 off software sale prices!! With

only $100 of savings applied, your net computer

cost Is $99,501!

SOFTWARE BONUS PACK $24.95
When you buy the Commodore 64 Computer

from Protecto Enterprizes you qualify lo pur

chase ONE SOFTWARE BONUS PACK for a

special price of $24.95!! Normal price is $49.95

(40 programs on disk or 24 programs on 5 tapes).

*170K DISK DRIVE $159.00
You pay only $259.00 when you order the 170K

Disk Drive! LESS the value of the SPECIAL

SOFTWARE COUPON we pack with your disk

drive that allows you to SAVE OVER $100 olf

software sale prices!! With only $100 of savings

applied, your net disk drive cost is $159.00.

* TRACTION FRICTION PRINTER $99.00
You pay only $199.00 when you order the Corn-

star T'F deluxe line printer thai prints 8 1/2 x 11

full size, single sheet, roll or tan fold paper,

labels etc. 40. 66, 80. 132 columns. Impact dot

matrix, bi-directional. 80 CPS. LESS the value of

the SPECIAL SOFTWARE COUPON we pack

wilh your printer that allows you to SAVE OVER

$100 off software sale prices!! With only $100 of

savings applied your net printer cosl is only

$99.00.

80 COLUMN BOARD $99.00

Now you program 80 COLUMNS on the screen

at one time! Converts your Commodore 64 to 80

COLUMNS when you plug in the 80 COLUMN

EXPANSION BOARD!! List $199-PLUS-you

also can get an 80 COLUMN BOARD WORD

PROCESSOR with mail merge, terminal

emulator. ELECTRONIC SPREAD SHEET. List

$59.00 SALE S24.95 if purchased with 80

COLUMN BOARD!! (Tape or Disk)

80 COLUMNS IN COLOR

EXECUTIVE WORD PROCESSOR S69.00

This EXECUTIVE WORD PROCESSOR is the

finest available for the COMMODORE 64 com

puter! The ULTIMATE (or PROFESSIONAL Word-

processing application! DISPLAYS 40 OR 80

COLUMNS IN COLOR or Black and White! Sim

ple to operate, powerful text editing with a 250

WORD DICTIONARY, complete cursor and in-

serUdelete key controls line and paragraph inser

tion, automatic deletion, centering, margin set

tings and Output to all printers! Includes a

powerful mail merge. List $99.00 20.000 WORD

DICTIONARY ■ List $24 95 SALE $19.95. EX

ECUTIVE DATA BASE ■ List $69 00 SALE S49.00.

(Disk only).

SPECIAL SOFTWARE COUPON

We pack a SPECIAL SOFTWARE COUPON

| with every COMMODORE 64 COMPUTER-
DISK DRIVE-PRINTER-MONITOR we sell!

I This coupon allows you to SAVE OVER
$100 OFF SALE PRICES! Up to $500 sav

ings are possible!!

PROFESSIONAL SOFTWARE

COMMODORE 64

1 Ntme
1 Eiecuiive WorrJ
1 Processof
1 Executive Data Base
1 20.000 Word Diclionary
1 Elecironic SpreaOsheel
I Accounting Pack
1 Tnlal *i 7■ lUldi 3 i

1 Word Processor
Tape
Disk

1 Total Tex! 2 6
1 Word Processor

Taoe

Disk

1 ratal Label 2 6
Tape
Disk

1 Programmers
1 Helper |Disk|
1 BOColumn Screen

iDisk)

1 Cms" DumDie-Cnomp
Jape'Diski

1 PiislopiCarlndgei
I Typing Teacher

iTape'Disk)

Sptiie Designer iDishi

Fireball JoySt'Ck
Lighl Pen

Dust Cover

tSee lOOcoupoi

List

S99 00
169 00
124 95

S59 95
J49 00

S69 0O

J79 95

S4J95

S49 00

S24.BS

S29 95

159 00

159.95

S29 95
139 95

S29 95
116 95

S24 95

S39 96
S 895

Sala

S69.OO

J59 00
S19 9S
S49 0O

139 00

149 00

SS9 00

134 95

$39 00

116 00

I23OO

139 95

J39 95

52*95

S29 95

S24 95

SU.95
115 95

S16 95

1 6 95
^ items in our catalog '>

Write or call tor

Coupon 1

159 00 1
139 00 1
Sid 95 1
139 00 1
129 00 1

134 00 1
S39OO 1

S22 00 1

127 00 1

11200 1
11500 1

1
129 95 1

129 95 1

$19 95 1
124 95 1

$1500 1
11000 I
S1000 1
114 95 1
1 4 60 1

1

SampleSPECIALSOFTWARECOUPONi 1

EXECUTIVE QUALITY

PROFESSIONAL BUSINESS SOFTWARE

The Cadillac of business programs

for Commodore 64 Computers

turn

Inventory Management

Accounts Receivable

Accounts Payable

Payroll

General Leoger

Llsl

J99 00

$99 00

J99 00

199 00

$99 00

•SALE

159 00

159 00

159 00

$5900

$5900

Coupon

$49 00

$49.00

$49 00

$49 00

$49 00

VIC-20 COMPUTER $79.50
This 25K VIC-20 computer includes a fuil size 66

key typewriter keyboard color and graphics Keys,

upper/lower case, full screen editor. 16K level II

microsoft baste, sound and music, real lime

tloaling point decimal, sell teaching book, con

nects to any T.V. or monnor! (Limil one to a

customer!)

40-80 COLUMN BOARD S59.00
Now you can get 40 OR 80 COLUMNS on your

T.V. or monitor at one time! No more running

out ol line space for programming and making

columns! Just plug in this Expansion Board and

you immediately convert your VIC-20 computer

to 40 OR 80 COLUMNS!! You can also get an 80

COLUMN BOAHD WORD PROCESSOR with mail

merge, terminal emulator, ELECTRONIC

SPREAD SHEET!! List $59.00. SALE S24.95 if

purchased with 80 COLUMN BOARD! (Tape or
Disk).

32K RAM EXPANDER $79.00

This cartridge increases programming power

over 8 times!! Expands total memory to 57K

(57.000 bytes) almost Com-64 power! Block

switches are on outside ol cover! Has expansion

part!! Lists for $199(OUR BEST BUY!)

60K MEMORY EXPANDER $49.00

Sixslot Board — Switch selectable — Reset but

ton — Ribbon cable — CARDCO. A must to gel

the most out of your vtC-20 Computer!

8K RAM CARTRIDGE $39.00

Increases programming power 2 1/2 times. Ex

pands total memory to 33K (33,000 bytes).

Memory block switches are on outside of cover!

Includes FREE $16.95 game.

16K RAM CARTRIDGE $49.00
Increases programming power 4 times. Expands

total memory to 41K (41,000 bytes). Memory

block switches are an outside cover! CARDCO

Includes FREE $29.95adventure game!!

9" GREEN SCREEN MONITOR $69.00

Excelleni quality SANYO, easy to read. 80 col

umns x 24 lines. Green Phosphorous screen

with anti-glare, metal cabinet! Saves your T.V.

PLUS $9.95 lor connecting cable.

12" GREEN OR AMBER MONITOR $99.00
Your choice ol green or amber screen monitor,

top quality. SANYO. 80 columns x 24 lines, easy

lo ready, antiglare, faster scanning! A must for

word processing PLUS $9.95 for connecting

cable.

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

| Add S10 00 lor shipping, handling ana insurance Illinois residents

I please add 6% tax Ada S20 0O lor CANADA. PUERTO RICO. HAWAII

• orders. WE DO NOT EXPORT TO OTHER COUNTRIES

I Enclose Cashiers Check, Money Order or PersonaJ Check Allow 14 days

■ for delivery. 2 to 7 days lor phone orders, i day express mail1 Canada

orders must be m US dollars VISA — MASTER CARD -COD

It
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

(WE LOVE OUR CUSTOMERS)

COMMODORE 64 COMPUTER AND SOFTWARE 
,more power lhan Apple II at half the price) 

$99.50 * 
SALE 

• 170K DISK DRIVE $159.00 * 
• TRACTION FRICTION PRINTER $99.00 * 

WE 
HAVE 

THE 
BEST 

SERVICE 

WE 
HAVE 
THE 
LOWEST 
PRICES 

,. COMMODORE 64 COMPUTER $99.50 
You pay only $199.50 when you order the power­
ful 84K COMMODORE 64 COMPUTER! lESS the 
value of the SPECIAL SOFTWARE COUPON we 
pack with your computet that allows you to 
SAVE OVER $100 oft so ftware sale prices !! With 
only $100 01 savings applied , your net computer 
cost is $99.5O!! 

SOFTWARE BONUS PACK $24.95 
When you buy the Commodore 64 Computer 
from Prolecto Enterprizes you qualify to pur­
chase ONE SOFTWARE BONUS PACK for a 
special price 01 $24.95!! Normal price is $49.95 
(-40 prog rams on d isk or 24 program s on 5Iape.s). 

"170K DISK DRIVE $159.00 
You pay only $259.00 when you order the !70K 
Disk Drive ! LESS the value of the SPECIAL 
SOFTWARE COUPON we pack with your disk 
drive that al lows you to SAVE OVER $ 100 oil 
so ftware sale price s! ! With only $100 01 savings 
appl ied , your net d isk drive cost is $159.00. 

,. TRACTION FRICTION PRINTER $99.00 
You pay only $199.00 when you order the Com· 
star TIF deluxe line printer that prints 8 112 x 11 
l ull size, single sheet, roll or tan told paper, 
labels etc. 40. 66, 80, 132 columns. Impact dot 
matrix, b i·directional. 80 CPS. LESS the value o t 
the SPECIAL SOFTWA RE COUPON we pack 
with your prin ter that allows you to SAVE OVER 
$100 011 so ftware sale prices!! With only 5100 ot 
savings app lied your net printer cost is only 
$99.00. 

80 COLUMN BOARD $99.00 
Now you program 80 COLUMNS on the screen 
at one time! Converts your Commodore 64 to 80 
COLUMNS when you plug in the 80 COLUMN 
EXPANSION BOARD!! list SI99-PLUS-you 
also can get an 80 COLUMN BOARD WORD 
PROC ESSOR w i th mail merge. term inal 
emulator. ELECTRONIC SPREAD SHEET, List 
$59.00 SAL.E $24.95 il purchased with 80 
COLUMN BOARD!! (Tape or Disk) 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR S69.00 

This EXECUTIVE WORD PROCESSOR is the 
finest available lor the COMMODORE 64 com· 
puter! The ULTIMATE for PROFESSIONAL Word· 
proce ssing application! DISPLAYS 40 OR 80 
COLUMNS IN COLOR or Black and White! Sim· 
pie to operate, powertu l texl edit ing with a 250 
WORD DI CTIONARY. complete cursor and in· 
serVdelete key controls line and paragraph inset· 
tion, aulomatic delet ion. centering, margm set· 
l ings and ou tpu t to all printers! Includes a 
powerlul ma il merge. list 599.00 20,000 WORD 
DICTIONARY . lisl $24.95 SALE $19.95. EX· 
ECUTIVE DATA BASE · lis t $69.00 SALE $49.00. 
(Disk onty). 

SPECIAL SOFTWARE COUPON . .. Wo pack a SPECIAL SOFTWARR,~E,~~:~~~:, 
wllh every COMMODORE 64 r 
DISK DRIVE-PRINTER-MONITOR 
This coupon aI/owl you to SAVE . . 
$100 OFF SALE PRICES! Up 10 $500 sav. 
ings are possible!! 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

N.m. 
E.ecullve WOrd 

u .. 
Processor S99 00 

E:.i;ecutiye Dala Base S69.00 
20.000 Word o.cllonary S2495 
EJeclloJ\ic Soreadsheel S5995 
Account ing Pack S4900 
TOlal 5 2 
WOrd Processor 

Tape 
D,sk 

TOlal Te.1 26 
WOrd Processor 

Tape 
DIsk 

rOlal Label 2.6 
Tape 
DIsk 

Programmers 
Helper (DISkl 

8OColumn Screen 
IDlskl 

Cfush·Ctumble-Cnomo 
ITapelo.skl 

Alsl0p tCarlrrdge. 
TypIIlg Teacner 

S6900 
S7995 

S4495 
S4900 

S2495 
S29 95 

S5900 

S5995 

S29 95 
S3995 

s ... 
S69.00 
S59.00 
SI995 
S49 00 
SJ900 

S49 00 
S5900 

SJ4 95 
SJ900 

S18 00 
S2300 

S3995 

S3995 

S2495 
S29.95 

tTapelDosk) S29 95 $2495 
Sorlie DeSIgner (DIsk. S 1695 $ " .95 
FIreball Jay SlICk S2495 S1 595 
L'gh1 Pen S3995 S1695 
Dust Cover S 895 S 695 

{See lOOcouPon lIems III our ca ra/og '/ 
Write or call for 

Coupon 

S5900 
S3900 
S14.95 
S3900 
.29 00 

.J< 00 
'39 00 

S2200 
S2700 

St200 
S1 500 

S29 95 

S29 95 

S1995 
S<'495 

S1500 
SIO 00 
SIOOO 
S1495 
S 460 

Sample SPECIAL SOFTWARE COUPON! 

EXECUTIVE OUALITY 
PROFESSIONAL BUSINESS SOFTWARE 

The Cadillac 01 business programs 
for Commodore 64 Computers 

"em Ll i l ·SALE Coupon 
Inyentorv Managemenl .9900 S5900 S49 00 
AccounlS Recelyable .9900 S5900 S49.00 
Accounts Payatl le .99 00 S5900 S49 00 
PayrOll .9900 S5900 S49.00 
General Leage' .9900 S5900 "900 

VIC·20 
(a real compuler at the price of a I~ 

• 40-80 COLUMN BOARD $59.00 
• 32K RAM EXPANDER $79.00 

VIC·20 COMPUTER $79.50 
Th is 25K VIC20 computer inc ludes a lull size 66 
key typewriter keyboard color and graphics keys, 
upper/lower case. full screen editor . 16K level II 
microsoft basic , sound and music , real time 
lIoaling poin t decimal , sell teaCh ing book , con­
nects to any T.V. or monitor ! (limit one to a 
customer!) 

4()'SO COLUMN BOARD $59.00 
Now you can get 40 'OR 80 COLUMNS on your 
T.V. or monitor at one time! No more running 
out of line space lor prog ramming and making 
COlumns! JUS t plug in thi s Expansion Board and 
you Immediately conver1 yOur VIC20 compu ler 
to 40 OR 80 COLUMNS!! You can also gel an 60 
COLUM N BOARD WO RD PROCESSOR with mail 
merge , term inal emulato r , ELECTRONIC 
SPREAD SHEET!! lisl $59.00. SALE $24.95 If 
purchased with 80 COLUMN BOARD! (Tape or 
Disk). 

32K RAM EXPANDER $79.00 
This car1ridge increases programming power 
oyer 8 limes!! Expands total memory to 57K 
(57,000 bytes) almost Com·54 power! Block 
switches are on outside of cover ! Has expansion 
part! ! lists tor $l99(OUR BEST BUYI) 

60K MEMORY EXPANDER $49.00 
SIX510t Board - Switch selectable - Reset but· 
Ion - Ribbon cable - CARDCO. A must to get 
the most out of your VtC20 Computer! 

8K RAM CARTRIDGE $39.00 
Increases programming power 2 112 t imes. Ex· 
pands total memory 10 33K (33.000 bytes). 
Memory block swi l ches are on ou tside 01 cover! 
Includes FREE $ 16.95 game. 

16K RAM CARTRIDGE $49.00 
Increases programming power 4 times . Expand s 
total memory to 41K (41 ,000 bytes) . Memory 
block switChes are an outside cover ! CAROCO 
Includes FREE $29.95 adventure game ! ! 

9 " GREEN SCREEN MONITOR S69.OO 
Excellent Quality SANYO. easy to read. 80 col· 
umns x 24 li nes. Green Phosphorous screen 
with antl·glare. metal cablOe t! Saves you r T.V. 
PLUS $9.95 for connec ting cab le. 

12 " GREEN OR AMBER MONITOR $99.00 
Your chOice ot green or amber screen monitor. 
top qual ity. SAN YO. 80 columns x 24 l ines. easy 
to ready. antl·glare. laster scanning! A must lor 
word procesSing PLUS $9.95 lor connecting 
cable. 

• LOWEST PRICES' 15 DAY FREE TRIAL. 90 DAY FREE REPLACEMENT WARRANTY 

• BEST SERVICE IN U.S.A . • ONE DAY EXPRESS MAIL' OVER 500 PROGRAMS' FREE CATALOGS 

I:~~';; :~;i~ '~~ h:n:,~~r: : n:;;n: -1I~n:s-f;; ';e:s-1 
I please add 6% Ia. . Add $20.00 tor CANADA. PUERTO RICO. HAWAII I 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose cashlefs CheC1l., Money Order 01 Personal Check . Allow 14 days I 
I IOf delivery, 2 10 7 days lor pnone orders. 1 day express ma, l! Canada I 

orders must be In U.S. dollals. VI SA _ MAS T ER CARD - COD 

~----------------------------

PROTECTO 
ENTERPRIZES ,WE LOVE OUR CUSTOM ERS, 

BOX 550. BARRINGTON. ILLINOIS 60010 
Phone 3121382·5244 to order 



64 EXPLORER

Larry Isaacs

This month we'll take a look at part of a disas

sembly of the machine language drawing routines

which were presented last month. For those who

are learning 6502 machine language programming,

there are a few items you may find interesting in

the source listing for these routines. First of all, if

you are new to interfacing machine language

routines to BASIC, you can refer to the GETINT

subroutine. This subroutine will evaluate an in

teger expression and return the resulting value.

Typically, a machine language routine will need

only integer arguments, assuming it needs argu

ments at all. One potential problem with using a

routine like GETINT is that the integer is signed.

Integer values greater than 32767 would have to

be entered as <value> -65536 before they could be

fetched by this routine.

Another thing you might note is how a mul

tiplication by 320 was accomplished in the PIXADR

subroutine. The code is based on the fact that

multiplication and division by powers of two can

be done with left and right shifts of the binary

number in question. By converting the expression

(320*Y) to (256*Y + 64*Y), the multiplication can

be carried out by simple shifting. Multiplying by

256 is done by taking the one-byte Y value and

storing it as the high byte of a two-byte number.

The low byte would be set to zero. The term 64*Y

was obtained by dividing the 256*Y term by 4

(that is, two right shifts). Adding the two terms

together gives 320*Y.

I hope the comments in the source code pro

vide enough information to understand what the

program is doing. If you have an assembler at

your disposal, you are certainly welcome to use

any of the routines here for your own experiments.

Machine Language Drawing Routines

; MACHINE LANGUAGE DRAWING ROUTINES

; EQUATES

;TIMER A CONTROL

;C64 MEMORY CONTROL

;VIC CONTROL REGISTER

;VIC CONTROL REGISTER

;VIC MEMORY CONTROL

;BACKGROUND COLOR REG

;BIT-MAP BASE

;8K OFFSET BYTE

;SCREEN MEMORY BASE

?COLOR MEMORY BASE

;SCREEN MEMORY OFFSET

;BIT-MAP ENABLE BIT

TIMACT =

MEMCTL ~

VICCTL =

VICCT2 =

VICMCT =

BCREG

BMBASE =

BMOFFS =

SMBASE =

CMBASE =

SMOFFS =

BMMODE =

102 COMPUTI!

?DC0E

$DD00

$D011

$D016

SD018

$D021

$E000

$08

$C800

$D800

$20

S20

June1984

MCMODE = $10 ;MULTICOLOR MODE

; COMMODORE ROUTINES

ADRAY2 = $0005 ;INT TO FLOAT (VECTOR)

FTOINT = $B1AA ;FLOAT TO INT

COMMA = $AEFD ;CHECKS FOR COMMA

EVAL = ?AD9E ;EVALUATE ARGUMENT

; PAGE ZERO EQUATES

ROMCTL = $1 ;ROM CONTROL REGISTER

VALTYP = $0D rTYPE OF ARGUMENT

TMP = $61 ;TEMP BYTE

TMP1 = $FB ;TEMP 1

TMP2 = $FD ;TEMP 2

DX = $62 tDELTA X

DY = $64 ;DELTA Y

R = $66 ?REMAINDER VARIABLE

XINC = $6A ;X INCREMENT

YINC = $6C ;Y INCREMENT

CNT = $68 ;COUNTER

JUMP TABLE

*= $C000

JMP SVSCRN

JMP RSSCRN

JMP GRSCRN

JMP CLRSCR

JMP MOVE

JMP PLOT

JMP DRAW

JMP SETDRM

JMP SELCOL

JMP RDBYTE

LOCAL STORAGE

;SAVE SCREEN PARMS

;RESTORE PARMS

;ENABLE GRAPHICS

;CLEAR GR. SCREEN

;MOVE TO X,Y

;PLOT X,Y

;DRAW TO X,Y

;SET DRAWING MODE

• SELECT COLOR

;READ BYTE FUNCTION

XC .WORD 0 ;CURRENT X-COORD

YC .WORD 0 ;CURRENT Y-COORD

XN .WORD 0 ;NEW X-COORD

YN .WORD 0 ;NEW Y-COORD

COLOR .BYTE $FF ;DRAWING COLOR DUPL

;IN EACH PIXEL POS.

DRMODE -BYTE $80 ;DRAWING MODE

;$00 & $40 = ERASE

;$80=DRAW, $C0=FLIP

MCFLAG .BYTE 0 ;MULTICOLOR FLAG

MASK1 .BYTE $07 ;BIT MASK

MASK2 -BYTE $F8 ;BIT MASK INVERTED

51 .BYTE 0 ;SAVE MEMCTL

52 .BYTE 0 ;SAVE VICMCT

53 .BYTE 0 ;SAVE VICCTL

54 .BYTE 0 ;SAVE VICCT2

; CMD SUB: SAVE SCREEN PARMS

SVSCRN LDA MEMCTL

STA SI

LDA VICMCT

STA S2

LDA VICCTL
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Thjs month we'll take a look at part of a disas­
sembly of the machine language drawing routines 
which were presented last month . For those who 
are learning 6502 machine language programming, 
there are a few items you may find interesting in 
the source lis ting for these routines. Firs t of all, if 
you a re new to interfacing machine language 
routines to BASIC, you can refer to the GETINT 
subroutine. This subroutine will eva luate an in­
tege r expression and re turn the resulting value. 
Typica lly, a machine language routine will need 
only integer a rguments, assuming it needs argu­
ments at all. One potential problem with using a 
routine like GETINT is that the integer is Signed. 
Intege r va lues grea ter than 32767 would have to 
be entered as <va lue> -65536 before they could be 
fetched by this routine . 

Another thing you might note is how a mul­
tiplica tion by 320 was accom plished in the PIXADR 
subroutine. The code is based on the fact that 
multiplica tion and division by powers of two can 
be done with left and right shifts of the binary 
number in question. By converting the expression 
(320*Y) to (256*Y + 64*Y), the multiplication can 
be carried out by simple shi fting . Multiplying by 
256 is done by taking the one-byte Y va lue and 
s toring it as the high byte of a two-byte number. 
The low byte wou ld be set to zero. The te rm 64*Y 
was obtained by dividing the 256*Y term by 4 
(that is, two right sh ifts) . Adding the two terms 
together gives 320*Y. 

I hope the comments in the source code pro­
vide enough information to understand what the 
program is doing. If you have an assembler at 
your disposal, you are certainly welcome to use 
any of the routines here for your own experiments. 

Machine language Drawing Routines 

MACHINE · LANGUAGE DRAWING ROUTINES 

EQUATES 

TlMACT 
MEMCTL 
VICCTL 
VICCT2 
VICMCT 
BCREG 
BMBASE 
BMOFFS 
5MBASE 
CMBASE 
SMOFFS 
BMMODE 

$DC3E 
$DD33 
$D311 
$D316 

= $D31S 
= $D321 

$E333 
$3S 
$CS33 
$DS33 

= $23 
523 

102 COMPUTE! June 198A 

;TIMER A CONTROL 
;C64 MEM9RY CONTROL 
; VIC CONTROL REGISTER 
; VIC CONTROL REGISTER 
; VI C MEMORY CONTROL 
;BACKGROUND COLOR REG. 
; BIT-MAP BASE 
;SK OFFS ET BYTE 
; SCREEN MEMORY BASE 
;COLOR MEMORY BASE 
;SCREEN MEMORY OFFSET 
; BIT-MAP ENABLE BIT 

MCMODE = $13 ;MULTICOLOR MODE 
, 
; COMMODORE ROUTI NES 
, 
ADRAY2 
FTOINT 
COMMA 
EVAL 

= $3335 ;INT TO FLOAT (VECTOR) 
$BlAA ;FLOAT TO INT 
$AEFD ;CHECKS FOR COMMA 
$AD9E ;EVALUATE ARGUMENT 

; PAGE ZERO EQUATES 

ROMCTL $1 ,ROM CONTROL REGISTER 
VALTYP = $3D ; TYPE OF ARGUMENT 
TMP = $61 ;TEMP BYTE 
TMPI = $FB ; TEMP 1 
TMP2 $FD ,TEMP 2 
DX = $62 ;DELTA X 
DY $64 ; DELTA Y 
R $66 ;REMAINDER VARIABLE 
XINC $6A ;X INCREMENT 
YINC $6C ;Y INCREMENT 
CNT = $68 , COUNTER 

JUMP TABLE 

*= $C033 
JMP SVSCRN 
JMP RSSCRN 
JMP GRSCRN 
JMP CLRSCR 
JMP MOVE 
JMP PLOT 
JMP DRAW 
JMP SETDRM 
JMP SELCOL 
JMP RDBYTE 

;SAVE SCREEN PARMS 
; RESTORE PARMS 
; ENABLE GRAPHICS 
; CLEAR GR. SCRE EN 
,MOVE TO X,Y 
;PLOT X,Y 
; DRAW TO X, Y 
;SET DRAWING MODE 
;SELECT COLOR 
; READ BYTE FUNCTION 

LOCAL STORAGE 

XC 
YC 
XN 
YN 
COLOR 

DRMODE 

MCFLAG 
MASK I 
MASK2 

.WORD 0 ;CURRENT X-COORD 

.WORD 3 ;CURRENT Y- COORD 

.WORD 0 ;NEW X- COORD 

.WORD 3 ;NEW Y-COORD 

. BYTE $FF ; DRAWING COLOR DUPL. 
;IN EACH PIXEL POS . 

. BYTE $S3 ;DRAWING MODE 
;$30 & $40 = ERASE 
; $S3=DRAW, $C0=FLIP 

. BYTE 0 ;MULTICOLOR FLAG 

.BYTE $37 ;BIT MASK 

.BYTE $FS ;BIT MASK INVERTED 

51 .BYTE 0 ;SAVE MEMCTL 
52 . BYTE 0 ;SAVE VICMCT 
S3 .BYTE 0 ; SAVE VICCTL 
54 .BYTE 0 ;SAVE VICCT2 

; CMD SUB: SAVE SCREEN PARMS 

SVSCRN LDA MEMCTL 
STA 51 
LDA VICMCT 
STA S2 
LDA VICCTL 
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Overview

0 — Using CodePio-Gd

1 — CBM-64 Keyboard Review

BASIC Tulorial
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3 — BASIC Commands
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5 — BASIC Funclions

Graphics & Music
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A new concept
in interactive visual
learning.

CodePro-64
Nowyou can learn to code in BASIC and

develop advanced programming skills with
graphics, sprites and music—visually. You
learn by interacting with CodePro-64, a new
concept in interactive visual learning.

SEE PROGRAM EXECUTION
Imagine actually seeing BASIC state

ments execute. CodePro-64 guides you

through structured examples ofBASIC pro
gram segments. You enter the requested data

or let CodePn>64 do the typing for you. (It

will not let you make a mistake.)

You step through and actually see the

execution ofsample program statements by

simply pressing the space bar. CodePn>64

does the rest You see statements with cor

responding graphics and variable value
displays.

EXTENSIVE TUTORIAL
CodePro-64's extensive tutorial guides

you through each BASIC command, pro

gram statement, and function. You get clear

explanations. Where appropriate, you invoke

BasicView to see examples execute and

watch their flow charts and variables change.

By seeing graphic displays ofprogram seg

ment execution you learn by visual example.

You learn fasterandgraspprogramming

concepts easiervnth CodePro-64 because

you immediately see the results ofyour input.

You control your learning. You can go

through the tutorial sequentially, or return to

the main menu and select different topics, or

use keywords to select language elements to
study. You can page back and forth between

screens within a topic at the touch ofa func

tion key.
Once you have practiced and mastered the

BASIC language elements you move on to

more advanced concepts. You learn about

sprite and music programming.

SPRITE GENERATOR

& DEMONSTRATOR
CodePro-64's sprite generator lets you

defineyourown sprites on the screen. You

learn how to define sprites and what data

values correspond to your sprite definitions.
(You can then save yoursprite data to a

diskette file for use in your own programs.)

You can easily experiment with different
definitions and make changes to imme

diately see the effects.

We also help you learn to program with

sprites by giving you a sprite demonstrators

you can see the effect ofchanging register

values. You can experiment by moving your
sprite around in a screen segment, change its

colorand see the effects ofyour changes. You

learn by visual examples.

MUSIC GENERATOR

& DEMONSTRATOR

OurMusic Generator and Music Demon-

stratormW provide hours of instruction and

creative enjoyment. From the beginning of

your instruction you can compose simple

tunes on the screen using the generator.

Once you've completed a composition you

can save the tone and its associated SID

parameters to a diskette file. Our music sam-

OUR GUARANTEE

Weguaranteeyoursatisfaction. You

must be satisfied with CodePro-64 for
the Commodore-64. Try it for 10 days

and if for any reason you are not satisfied

return it to us (undamaged) for a full

refund. No risk.

pie program can be used alone or incorpo
rated into your own programs to madthe

savedmusicfile and replay your songs.

Our music demonstrator letsyou experi-

men/with various combinations ofmusic

programming parameters and hear the
results. All you do is enter rows ofSID

parameters on the screen to create a particu

lar sound. Then you heareach soundby
playingthe "keyboardorgan"'mre3Himea&

you shift from row to row ofSID parameters.
By seeing your input and hearing the result

you quickly learn how to create new musical

sounds and special sound effects.

Whetheryou're abeginning programmer

or an experienced professional, CodePro-64
will help you improve you Commodore 64

programming skills. We're sure because

CodePro-64 was developed by a team oftwo

professionals with over25years ofsoftware

development experience.

CodePro-64 is a professional quality edu

cational program for the serious student of

personal computing. And it's fullyguaran

teed. Order yours today.

HOWTO ORDER
Order your copy ofCodePro-64 today by

mail or phone. Send only $59.95 plus $3.00
shipping and handling to:

SYSTEMS MANAGEMENT ASSOCIATES

3700 Computer Drive, Dept G-l

Raleigh, N.C. 27609

Available on diskette only. MasterCard/-
VISA accepted. For faster service on credit

card orders, call toll free 1-800 SMA-RUSH.

(1-800-762-7874). Dealerinquiries invited

Commodore 64 is a trademarit of Commodore Business

Machines, Inc.

SYSTEMS
MANAGEMENT

ASSOCIATES
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Now you can learn to code in BASIC and 
develop advanced progyamming skills with 
~hics, sprit£sand music- visU/llly. You 
learn by interacting with CodePr0-64, a new 
concept in interactive visual learning. 

SEE PROGRAM EXECUTION 
Imagine actually seeing BASIC state­

ments execute. CodePr0-64 guides you 
through structured examples of BASIC pro­
gr.un segments. You enter the requested data 
or let CodePr0-64 do the typing for you. (It 
will not let you make a mistake.) 

You step through and actually see the 
execution of sample progyam statements by 
simply pressing the space bar. CodePr0-64 
does the rest. You see statements with cor­
respondinggrophic:s and variable value 
displays. 

EXTENSIVE TUTORIAL 
CodePr0-64'sextensive tutorial guides 

you through each BASIC command, pro­
gr.un statement, and function. You get clear 
explanations. Where appropriate, you invoke 
BasicView to see examples execute and 
watch their flow charts and variables change. 

By seeing il/GPhic displays of progyam sel!­
ment execution you learn by visual example. 
You learn faslerandgrosp programming 
concepts easierwith CodePr0-64 because 
you immediately see the results of your input. 

You control your learning. You can go 
through the tutorial sequentially, or return to 
the main menu and select different topics, or 
use keywords to select language elements to 
study. You can page back and forth between 
screens within a topic at the touch of a func­
tion key. 

Once you have practiced and mastered the 
BASIC language elements you move on to 
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A new concept 
in interactive visual 
learning. 

CodePro-64™ 
more advanced concepts. You learn about 
sprite and music progyamming. 

SPRITE GENERATOR 
& DEMONSTRATOR 

CodePr0-64's sprite generator lets you 
defineyouroum sprites on the screen. You 
learn how to define sprit£s and what data 
values correspond to your sprite definitions. 
(You can then save your sprite data to a 
diskette file for use in your own progyams.) 
You can easily experiment with different 
definitions and make changes to imme­
diately see the effects. 

We also help you learn to progyam with 
sprites by giving you a sprite demons/ratorso 
you can see the effect of changing register 
values. You can experiment by moving your 
sprite around in a screen segment, change its 
color and see the effects of your changes. You 
learn by visual examples. 

MUSIC GENERATOR 
& DEMONSTRATOR 

Our Music Generator and Music Demon­
slratorwiJI provide hours of instruction and 
creative enjoyment. From the beginning of 
your instruction you can compose simple 
/uneson the screen using the generator. 
Once you've completed a composition you 
can save the /une and its associated SI 0 
parameters to a diskette file. Our music sam-

OUR GUARANTEE 
We guort11ZI2e yoursaJisfadion. You 

must be satisfied with CodePro64 for 
the ConunocIon>04. TIy it for 10 days 
and if fOr any reason)'Oll are not satisfied 
return it to us (undaJnaQedl fora full 
refund. No risk. 

pie progyam can be used alone or incorpo­
rated into your own progr.uns toTl!fld the 
saved music file and replay your song:;. 

Our music demonstrator lets you experi­
mentwith various combinations of music 
progyamming parameters and hear the 
results. All you do is enter rows of SID 
parameters on the screen to create a particu­
lar sound. Then you hear each saund by 
p/oying the "keyboard argon" in real time as 
you shift from row to row of SID parameters. 
By seeing your input and hearing the result 
you quickly learn how to create new musical 
sounds and special sound effects. 

Whetheryou're a beginning progyammer 
or an experienced pro(essional, CodePr0-64 
will help you improve you Commodore 64 
progyammingskills. We're sure because 
CodePr0-64 was developed by a team of two 
professionals with over 25 years of software 
development experience. 

CodePr0-64 is a professional quality edu­
cational progyam for the serious student of 
personal computing. And it's fully guaron­
teed. Order yours today. 

HOW TO ORDER 
Order your copy ofCodePr0-64 today by 

mail or phone. Send only $59.95 plus $3.00 
shipping and handling to: 

SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, Dept. G-I 

Raleigh, N.C. 27609 
Available on diskette only. MasterCard/ ­

VJSAaccepted. For faster service on credit 
card orders, call toll free 1-800 SMA-RUSH. 
(I -800-762-7874). Dealer inquiries invited. 

Commodore 64 is a trademark of Commodore Business 
Machines. Inc. 

"""~ ( .. ,., . .,,.. 
"~ 
~ 
~ 

.~ 
. - .. "., . 

~.::-: ;~: :.~.::.'., .. ". 

~ I ~ J SYSTEMS 
; ~.1 MANAGEMENT 

• U ASSOCIATES 



STA S3

LDA VICCT2

STA S4

RTS

'; CMD SUB: RESTORE SAVED SCREEN PARMS

RSSCRN LDA SI

STA MEMCTL

LDA S2

STA VICMCT

LDA S3

STA VICCTL

LDA S4

STA VICCT2

RTS

; SUB: TURN OS ROM OFF

OSOFF PHA

LDA TIMACT ;TURN OFF IRQ'S

AND #$FE

STA TIMACT

LDA ROMCTL ;TURN OFF OS ROM

AND #$FD

STA ROMCTL

PLA

RTS

; SUB: TURN BASIC ROM ON

OSON PHA

LDA ROMCTL ;TURN ON OS ROM

ORA #$02

STA ROMCTL

LDA TIMACT ;ENABLE IRQ'S

ORA #$01

STA TIMACT

PLA

RTS

SUB: FILL AN AREA OF MEMORY

ON ENTRY: A= FILL BYTE

TMP1 = POINTER TO AREA

TMP2 = # BYTES TO FILL

ON RETURN: A AND X PRESERVED.

Y, TMPl, AND TMP2 CLOBBERED.

?FILL WHOLE PAGES

;BR IF NONE

,Y

INCREMENT POINTER

DECREMENT # PAGES

BR IF MORE PAGES

;CHECK PARTIAL PAGE

BR IF DONE

CLEAR PARTIAL PAGE

GO CLEAR LAST BYTE

,Y ;THE LAST BYTE

; SUB: FILL BIT-MAP AND SCREEN MEM

; ON ENTRY: A=SCREEN MEMORY COLORS
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; X=COLOR MEMORY COLOR IF MULTICOLOR

; ON RETURN: ALL REGISTERS CLOBBERED

;TURN OS ROM OFF

FILL SCREEN MEM

1000 BYTES

FILLSC JSR OSOFF

LDY #<SMBASE

STY TMP1

LDY #>SMBASE

STY TMP1+1

LDY #<1000

STY TMP2

LDY #>1000

STY TMP2+1

JSR FILL

BIT MCFLAG ;MULTICOLOR MODE?

BPL FILLS1 ;BR IF NO

LDY #<CMBASE ;FILL COLOR MEM

STY TMP1

LDY #>CMBASE

STY TMP1+1

LDY #<1000

STY TMP2

LDY #>1000

STY TMP2+1

TXA

JSR FILL

LDA #<BMBASE

STA TMPl

LDA #>BMBASE

STA TMP1+1

LDA #<8000

STA TMP2

LDA #>8000

STA TMP2+1

LDA #0

FILLS1 CLEAR BIT-MAP

8000 BYTES

JSR FILL

JMP OSON

;CLEAR

;TURN OS ROM ON

;AND RETURN

PILL

FILL1

FILL2

FILL3

FILL4

FILL5

FILL6

LDY

BEQ

LDY

STA

INY

BNE

INC

DEC

BNE

LDY

BEQ

DEY

BEQ

STA

DEY

BNE

STA

RTS

TMP2+1

FILL3

#0

(TMP1)

FILL2

TMP1+1

TMP2+1

FILL1

TMP2

FILL6

FILL5

(TMPl)

FILL4

(TMPl)

SUB: GET AN INTEGER ARGUMENT

ON ENTRY: NO REGISTER ARGUMENTS

ON RETURN: X,A = INTEGER, A=LOW BYTE

GETINT JSR COMMA ;MAKE SURE COMMA

JSR EVAL ;GET ARGUMENT

JSR FTOINT ;CONVERT TO INTEGER

TAX

TYA

RTS

SUB: GET X AND Y COORDINATES

ON ENTRY: NO REGISTER ARGUMENTS

ON RETURN: ALL REGISTERS CLOBBERED

XN,YN = COORDINATES

GETXY JSR GETINT ;GET X

STA XN

STX XN+1

JSR GETINT ;GET Y

STA YN

STX YN+1

RTS

CMD SUB: ENABLE GRAPHICS SCREEN

SYNTAX: SYS GRSCRN,MC

MC: 0=HIRES, l=MULTICOLOR

STA S3 
LDA VICCT2 
STA S4 
RTS 

CMD SUB: RESTORE SAVED SCREEN PARMS , 
RSSCRN LDA Sl 

STA MEMCTL 
LDA S2 
STA VICMCT 
LDA S3 
STA VICCTL 
LDA S4 
STA VICCT2 
RTS 

SUB: TURN OS ROM OFF 
, 
OSOFF PHA 

LDA TIMACT ,TURN OFF IRQ'S 
AND J$FE 
STA TIMACT 
LDA ROMCTL ,TURN OFF OS ROM 
AND '$FD 
STA ROMCTL 
PLA 
RTS 

SUB: TURN BASIC ROM ON 

OSON PHA 
LDA ROMCTL ,TURN ON OS ROM 
ORA #$1'J2 
STA ROMCTL 
LDA TIMACT ,ENABLE IRQ ' S 
ORA #$1'J1 
STA TIMACT 
PLA 
RTS 

SUB : FILL AN AREA OF MEMORY 

ON ENTRY: A= FILL BYTE 
TMP1 = POINTER TO AREA 
TMP2 = • BYTES TO FILL 

ON RETURN: A AND X PRESERVED. 
Y, TMP1, AND TMP2 CLOBBERED. 

FILL LDY TMP2+1 ,FILL WHOLE PAGES 
BEQ FILL3 ,BR IF NONE 

FILL1 LDY #I'J 
FILL2 STA (TMP1),Y 

INY 
BNE FILL2 
INC TMP1+l ,INCREMENT POINTER 
DEC TMP2+1 ,DECREMENT # PAGES 
BNE FILLl ,BR IF MORE PAGES 

FILL3 LDY TMP2 ,CHECK PARTIAL PAGE 
BEQ FILL6 ,BR IF DONE 
DEY ,CLEAR PARTIAL PAGE 
BEQ FILLS ,GO CLEAR LAST BYTE 

FILL4 STA (TMP1),Y 
DEY 
BNE FILL4 

FILLS STA (TMP1),Y ,THE LAST BYTE 
FILL6 RTS 

, SUB: FILL BIT-MAP AND SCREEN MEM 

, ON ENTRY: A=SCREEN MEMORY COLORS 
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X=COLOR MEMORY COLOR IF MULTICOLOR 

ON RETURN: ALL REGISTERS CLOBBERED 

FILLSC JSR OSOFF ,TURN OS ROM OFF 
LDY #<SMBASE ,FILL SCREEN MEM 
STY TMPl 
LDY #>SMBASE 
STY TMP1+1 
LDY #< 11'J1'J1'J ,11'J1'J1'J BYTES 
STY TMP2 
LDY #> 11'J1'J1'J 
STY TMP2+l 
JSR FILL 
BIT MCFLAG ,MULTICOLOR MODE? 
BPL FILLS1 ,BR IF NO 
LDY #<CMBASE ,FILL COLOR MEM 
STY TMPl 
LDY #>CMBASE 
STY TMPl+l 
LDY # < 11'J1'J 1'J 
STY TMP2 
LDY #>11'J1'J1'J 
STY TMP2+1 
TXA 
JSR FILL 

FILLSl LDA #<BMBASE ,CLEAR BIT-MAP 
STA TMPl 
LDA #>BMBASE 
STA TMPl+l 
LDA #<81'J1'J1'J , 81'J1'J1'J BYTES 
STA TMP2 
LDA #>81'J1'J1'J 
STA TMP2+1 
LDA #I'J 
JSR FILL ,CLEAR 
JMP OSON ,TURN OS ROM ON 

,AND RETURN 

SUB: GET AN INTEGER ARGUMENT 

ON ENTRY: NO REGISTER ARGUMENTS 

ON RETURN: X,A = INTEGER, A=LOW BYTE 

GETINT JSR COMHA 
JSR EVAL 
JSR FTOINT 
TAX 
TYA 
RTS 

,MAKE SURE COMMA 
,GET ARGUMENT 
,CONVERT TO INTEGER 

SUB: GET X AND Y COORDINATES 

ON ENTRY : NO REGISTER ARGUMENTS 

ON RETURN: ALL REGISTERS CLOBBERED 
XN,YN = COORDINATES 

GETXY JSR GETINT 
STA XN 
STX XN+1 
JSR GETINT 
STA YN 
STX YN+l 
RTS 

,GET X 

,GET Y 

CMD SUB: ENABLE GRAPHICS SCREEN 

SYNTAX : SYS GRSCRN,MC 
MC : I'J=HIRES, 1=MULTICOLOR 



GRSCRN JSR GETINT ;GET MODE

BEQ GRSCR1 ;BR IF LOW BYTE=0

LDA #$80

GRSCR1 STA MCFLAG ;SET FLAG

LDA MEMCTL ; SET GRAPHICS BANK

ORA #$03

EOR #BMBASE/$4000

STA MEMCTL

LDA VICMCT ;SET OFFSETS

AND #$07 ;CLEAR OLD BITS

ORA #BMOFFS ;SET BIT-MAP OFFSET

ORA #SMOFFS ;SET SCREEN OFFSET

STA VICMCT

LDA VICCTL ;ENABLE BIT-MAP

ORA #BMMODE

STA VICCTL

BIT MCFLAG

BPL GRSCR2 ;BR IF HIRES

LDA VICCT2 ;SELECT MULTICOLOR

ORA #MCMODE

STA VICCT2

LDA #$03 ;SET MASKS

BNE GRSCR3 rBR ALWAYS

GRSCR2 LDA VICCT2 ;DISABLE MULTICOLOR

AND #$FF-MCMODE

STA VICCT2

LDA #$07 ;SET MASKS

GRSCR3 STA MASK1
EOR #$FF

STA MASK2

LDA #$FF

STA COLOR ;INIT COLOR

RTS

CMD SUB: CLEAR GRAPHICS SCREEN

SYNTAX: SYS CLRSCR,C0,C1 (HIRES)

SYS CLRSCR,C0,C1,C2,C3 (MULTICOLOR)

CLRSCR JSR GETXY ;GET TWO COLORS

BIT MCFLAG

BMI CLRSC1 ;BR IF MULTICOLOR

LDA YN ;GET "ON" COLOR

ASL A ;SHIFT TO UPPER NIBBLE

ASL A

ASL A

ASL A

STA YN

LDA XN ;GET "OFF" COLOR

AND #$0F

ORA YN ;COMBINE THE TWO

JMP FILLSC ;GO FILL SCREEN

CLRSC1 LDA YN rGET COLOR 1

ASL A ;SHIFT TO UPPER NIBBLE

ASL A

ASL A

ASL A

STA YN

JSR GETINT ;GET COLOR 2

AND #$0F

ORA YN ;GET SCR MEM COLORS

STA YN

JSR GETINT ;GET COLOR 3

TAX ;MOVE TO X

LDA XN

STA BCREG ;SET BACKGRND COLOR

LDA YN

JMP FILLSC ;GO PILL SCREEN

; CMD SUB: MOVE TO X,Y

? SYNTAX: SYS MOVE,X,Y

MOVE JSR GETXY

MOVEA LDX #3 ;ALTERMATE ENTRY POINT

MOVE1 LDA XN,X

STA XC,X

DEX

BPL MOVE1

RTS

SUBROUTINE CALCULATE PIXEL ADDRESS

ON ENTRY: NO REGISTER ARGUMENTS

XC,YC = X,Y COORDINATES

FOR HIRES MODE

MASK1=$07,MASK2=$F8/MCFLAG=0
FOR MULTICOLOR MODE

MASK1=$03,MASK2=$FC,MCFLAG=$80

ON RETURN: A AND Y CLOBBERED

X = INDEX TO PIXEL IN BYTE

TMP1 = POINTER TO BYTE

;GET 199 - Y COORD

;SAVE Y COORD

;CALCULATE ROW=Y/8

PIXADR SEC

LDA #199

SBC YC

PHA

LSR A

LSR A

LSR A

STA TMP1+1 ;STORE ROW*256

LDY #0

STY TMP1 ;INIT LOW BYTE

LSR A ;GET ROW*64=

ROR TMP1 ; (ROW*256)/4
LSR A

ROR TMP1

ADC TMP1+1 ;ADD ROW*256+ROW*64

STA TMP1+1 ;THIS IS ROW*320

LDA XC

LDX XC+1

AND MASK2 ;GET INT(X/BPP)*8

BIT MCFLAG ;TEST FOR MC MODE

BPL PIXAD1 ;BR IF HIRES BIT MAP

ASL A ;* 2 IF MC BIT MAP

PHA

TXA

ROL A

TAX

PLA

PIXAD1 CLC

ADC TMP1 ;ADD TO ADDRESS

STA TMP1

TXA

ADC TMP1+1

STA TMP1+1

PIXAD2 PLA ;GET BACK Y COORD

AND #$07 ;GET Y AND $07

CLC

ADC TMP1 ;ADD TO ADDRESS

BCC PIXAD3 ;BR IF NO CARRY

INC TMP1+1 ;BUMP HIGH BYTE

PIXAD3 CLC

ADC #<BMBASE ;ADD BASE ADDRESS

STA TMP1

LDA TMP1+1

ADC #>BMBASE

STA TMP1+1

LDA XC ;GET INDEX TO BIT

AND MASK1

TAX

RTS ©
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GRSCRN J SR GET I NT ; GET MODE 
BEQ GRSCR1 ; BR IF LOW BYTE=0 
LOA #$80 

GRSCR1 STA MCFLAG ; SET FLAG 
LOA MEMCTL ; SET GRAPHICS BANK 
ORA #$03 
EOR #BMBASE/ $4000 
STA MEMCTL 
LOA VI CMCT ; SET OFFSETS 
AND #$ 07 ; CLEAR OLD BITS 
ORA #BMOFFS ;SET BIT-MAP OFFSET 
ORA #SMOF FS ;SET SCREEN OFFS ET 
STA VICMCT 
LOA VICCTL ;ENABLE BIT-MAP 
ORA #BMMODE 
STA VI CCTL 
BIT MCFLAG 
BPL GRSCR2 ; BR I F HIRES 
LOA VICCT2 ; SELECT MULTICOLOR 
ORA #MCMODE 
STA VICCT 2 
LOA #$ 03 ;SET MASKS 
BNE GRSCR3 ; BR ALWAYS 

GRSCR2 LOA VICCT2 ;DISABLE MULTICOLOR 
AND #$FF-MCMODE 
STA VICCT2 
LOA #$ 0 7 ; SET ~~SKS 

GRSCR3 STA MASK1 
EOR #$ FF 
STA MASK2 
LOA #$FF 
STA COLOR ; I~IT COLOR 
RTS 

CMD SUB : CLEAR GRA PHI CS SCREEN 

SYNTAX: SYS CLRSC R, C0, C1 (HIRES) 
SYS CLRSCR,C0,C1,C2,C3 (MULTICOLOR) 

CLRSCR JSR GETXY ;GET TWO COLORS 
BIT MCFLAG 
BMI CLRSC1 ;BR IF MULTI COLOR 
LOA YN iGET li ON" COLOR 
ASL A ;SHIFT TO UPPER NIBBLE 
ASL A 
ASL A 
ASL A 
STA YN 
LOA XN ;GET "OFF" COLOR 
AND #$0F 
ORA YN ;COMBINE THE TWO 
JMP FILLSC ;GO FILL SCREEN 

CLRSC1 LOA YN ;GET COLOR 1 
ASL A ;SHIFT TO UPPER NIBBLE 
ASL A 
ASL A 
ASL A 
STA YN 
JSR GETINT ;GET COLOR 2 
AND ' $0F 
ORA YN ; GET SCR MEM COLORS 
STA YN 
JSR GETINT ;GET COLOR 3 
TAX ;MOVE TO X 
LOA XN 
STA BCREG ;SET BACKGRND COLOR 
LOA YN 
JMP FILLSC ;GO FILL SCREEN 

CMD SUB : MOVE TO X,Y 

; SYNTAX: SYS MOVE,X,Y 

MOVE 
MOVEA 
MOVE1 

JSR GETXY 
LOX #3 ;ALTERMATE ENTRY POINT 
LOA XN, X 

; 

STA XC, X 
DEX 
BPL MOVE1 
RTS 

SUBROUTI NE CALCULATE PIXEL ADDRESS 

ON ENTRY : NO REG I STER ARGUMENTS 
XC, YC = X,Y COORDI NATES 
FOR HI RES MODE 

MASK1=$07,MASK2=$F8, MCFLAG=0 
FOR MULTI COLOR MODE 

MASK1 =$03, MASK2 =$FC , MCFLAG=$80 

ON RETURN : A AND Y CLOBBERED 
X = INDEX TO PI XEL I N BYTE 
TMP1 = POINTER TO BYTE 

PIXADR SEC 
LOA #1 99 ;GET 199 - Y COORD 
SBC YC 
PHA ;SAVE Y COORD 
LSR A ;CALCULATE ROW=Y/ 8 
LSR A 
LSR A 
STA TMP1+l ; STORE ROW*256 
LOY . 0 
STY TMP1 ;INIT LOW BYTE 
LSR A ; GET ROW*64= 
ROR TMP1 (ROW*256) / 4 
LSR A 
ROR TMP1 
ADC TMP1+l ;ADD ROW*256+ROW*64 
STA TMP1+1 ;THIS IS ROW*320 
LOA XC 
LOX XC+l 
AND MASK2 ;GET INT(X/ BPP)*8 
BIT MCFLAG ;TEST FOR MC MODE 
BPL PIXAD1 ;BR IF HIRES BIT MAP 
ASL A ; * 2 IF MC BIT MAP 
PHA 
TXA 
ROL A 
TAX 
PLA 

PIXAD1 CLC 
ADC TMP1 ;ADD TO ADDRESS 
STA TMP1 
TXA 
ADC TMP1+1 
STA TMP1+1 

PIXAD2 PLA ;GET BACK Y COORD 
AND '$07 ;GET Y AND $07 
CLC 
ADC TMP1 ;ADD TO ADDRESS 
BCC PIXAD3 ;BR IF NO CARRY 
INC TMP1+1 ;BUMP HIGH BYTE 

PIXAD3 CLC 
ADC '<BMBASE ;ADD BASE ADDRESS 
STA TMP1 
LOA TMP1+l 
ADC ' >BMBASE 
STA TMP1+1 
LOA XC ;GET INDEX TO BIT 
AND MASK1 
TAX 
RTS C 
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MACHINE LANGUAGE
Jim Butterfield. Associate Editor

A Program Critique - Part 3

This month we continue with comments on Bud Ras-

mussen's program to copy files on the Commodore 64

with a single disk unit. The program has so far read

into RAM memory a file specified by the user.

In this session, we'll track the routine that writes

the file to a new disk.

START OUTPUT PHASE

C2F7 20 E4 FF SOP JSR GETIN ; GET CHARACTER

C318

C31B

C339

C33B

0D

2A

0D

0D

2A

OD

12

2A

; OUTPUT PHASE BEGUN MESSA

OPBM .BYTE$0D,$OD,$12

.ASC "*'* OUTPUT PHASE

BEGUN •*•"

.BYTES0D,$0D

OPBML = *-OPBM

Now we will go through the same routine which

was used for input. The main difference is that

this time, the name of the file is four characters

longer, since ",S,W" is added to make this a write

file.

C2FA FO FB

C2FC C9 OD

C2FE FO 01

C300 00

BEQ SOP

CMP #RK

BEQ POPM

BRK

;IFNONE,TRY

AGAIN

;ISTHIS

; RETURN KEY

; IF NOT, BRK

SET NAME ( OUTPUT )

C33B AD AB 02 SNO IDA OFNL ;OUTPFILENM LEN

Wait for the RETURN key. If any other key is re

ceived, the program will break to the machine

language monitor (if there is one). This has a pos

sible problem: Keyboard bounce could cause a

halt here. I'd prefer something like this:

JSR GETIN

LOOP JSR GETIN

CMP #RK

BNE LOOP

; clear input

;get character

;if not RETURN...

; go back and wait

As mentioned before, a BRK (Break) is to be avoided

since users won't understand what it means.

Output Phase Begun

Next, we arrange to print an advice message:

C33E A2 40

C340 A0 03

C342 20 BD FF

C345 A9 03

C347 A2 08

C349 AO 03

C34B 20 BA FF

LDX #<FNA

LDY #>FNA

JSR SETNAM

; LOAD FILE NAME LO

; LOAD FILE NAME HI

SET LOGICAL FILE ( OUTPUT >

SLFO LDA #3

LDX #8

LDY #3

JSR SETLFS

; LOGICAL FILE

NUMBER

; LOAD DEVICE

ADDRESS

, LOAD SEC.

ADDRESS

; OPEN FILE (OUTPUT)

C301

C303

C305

C307

C30A

C30C

C30F

A2

A0

A9

20

A9

8D

8D

23

C3

18

75

00

62

63

Cl

03

03

POPM LDX

LDY

LDA

JSR

LDA

STA

STA

#OPBML

#>OPBM

#<OPBM

PR

#0

OSF

OEC

;PRINT

;'OUTPUT

; PHASE BEGUN'

;MSG

; CLEAR

;OUTPUTSTATUS

FLAG,

;OUTPUTERROR

CODE

C34E

C351

C353

C355

C358

C35A

C35D

20

A5

FO

8D

A9

8D

4C

CO

90

OB

62

01

63

C5

FF

03

03

C3

CheckThe

OFO JSR

LDA

BEQ

STA

LDA

STA

JMP

•

OPEN

IOS

oco

OSF

#1

OEC

OE

Disk Status

; OPEN FILE

;TEST

; STATUS

; STORE STATUS

; SET/STORE

; ERROR CODE

;OUTPUTERROR

Again, clearing these flags may be overkill. They

will take care of themselves.

C312 20 3F C4

C315 4C 3B C3

JSR ID

JMP SNO

;INITDISK

; GOTO SET NAME

OUTPUT

The new disk is initialized. A wise precaution, in

case the new disk happens to have the same ID as

the old one.

As previously noted, checking location $90, IOS—

the BASIC ST variable—isn't enough to insure

that the file is properly opened. You must call in

the disk status over the command channel. There

could be many problems in opening a file for

writing: A file of that name may already exist, the

disk may have the write-protect tab in place, the

disk may be unformatted, or the disk might be

full, to name just a few. Location $90 won't tell

you about such things.
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A Program Critique - Part 3 
This month we continue with comments on Blld Ras­
mllssen's program to copy fi les on the Commodore 64 
with a single disk IIni!. The program has so far read 
into RAM memory a file specified by the user. 

In this session, we'll track the routine that writes 
the file to a new disk. 

START OUTPUT PHASE 

C2F7 20 E4 FF SOP jSR GETIN ;GETCHARACTER 
C2FA FO FB BEQ SOP ;IFNONE, TRY 

AGAIN 
C2FC C9 OD CMP #RK ;ISTHls 
C2FE FO 01 BEQ POPM ; RETURNKEY 
C300 00 BRI( ;IFNOT, BRK 

Wait for the RETURN key. If any other key is re­
ceived, the program wiU break to the machine 
language monito r (if there is one). This has a pos­
sible problem: Keyboard bounce could cause a 
halt here. I'd prefer something like this : 

J5R CETIN ; clear input 
lOOP J5R GETIN ; get character 

eMP #RK ;irnotRETURN ... 
ONE LOOP ;go back and wait 

As mentioned before, a BRK (Break) is to be avoided 
since users won' t understand what it means. 
Output Phase Begun 

ext, we arrange to print a n advice message: 

001 A2 23 POPM LDX #OPBML; PRINT 
003 AO 0 LDY # > OPBM ; 'OUTPUT 
005 A9 18 LDA #(OPBM ;PHASEBEGUN' 
007 20 75 Cl jSR PR ;MsG 

OOA A9 00 LOA #0 ;CLEAR 
OOC 8D 62 03 STA OsF ; OUTPUT STATUS 

FLAG, 
C30F 8D 63 03 sTA OEC ;OUTPUTERROR 

CODE 

Again, clearing these flags may be overkill. They 
will take care of themselves. 

C312 20 3F C4 
OIS 4C 3B C3 

JsR ID 
JMP sNO 

;INITDlSK 
;GOTO SET NAME 
OUTPUT 

The new disk is initialized. A wise precaution, in 
case th e new disk happens to have the same ID as 
the old one. 
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; OUTPUT PHASE BEGUN MESSAGE 

018 OD OD 12 OPBM .BYTESOD,SOD,S12 
OIB 2A 2A 2A .ASe " ... OUTPUT PHASE 

BEGUN ..... 
039 OD OD . BYTESOD,SOD 
03B OPBML = '-oPBM 

Now we will go through the same routine which 
was used for input. The main diffe rence is that 
th is time, the name of the file is four characters 
longer, since ",5, W" is added to make this a write 
file , 

SET NAME (OUTPUT) 

03B AD AB 02 sNO 
C33E A2 40 

LDA OFNL ; OUTP FILE NM LEN 
LDX #( FNA ;LOADFILENAMELO 
LOY #> FNA ; LOAD FILE NAME HI 
jsR sETNAM 

C340 AO 03 
042 20 BD FF 

SET LOGICAL FILE ( OUTPUT I 

e34S A9 03 SLFO LDA #3 ; LOGICAL FILE 
NUMBER 

C347 A2 08 LDX #8 ; LOAD DEVICE 
ADDRESS 

C349 AO 03 LOY #3 ; LOAD SEC. 
ADDRESS 

04B 20 BA FF jsR sETLFS 

OPEN FILE (OUTPUT I 

C34E 20 CO FF OFO jSR OPEN ;OPEN FILE 
051 A5 90 LDA 105 ;TEsT 
053 FO OB BEQ OCO ; STATUS 
055 8D 62 03 sTA OSF ; STORE STATUS 
C358 A9 01 LOA #1 ; SET/STORE 
C35A 8D 63 03 STA OEC ;ERRORCODE 
05D 4C C5 C3 JMP OE ; OUTPUT ERROR 

Check The Disk Status 
As previously noted, checking location $90, lOS­
the BASIC ST variable-isn't enough to insure 
that the file is properly opened. You must call in 
the d isk status over the command channel. There 
could be many problems in opening a fi le for 
writing: A file of that name may already exist, the 
disk may have the write-protect tab in place, the 
disk may be unformatted, or the disk migh t be 
fu ll, to name just a few . Location $90 won 't tell 
you about such things. 



LopkslikeaFerrari.
Drives like aRolls.
Parks likeaBeetle.

Ask your computer dealer

to take the cover off a world-class disk drive.

Theallnew,1984lndusGT.™

The most advanced, most handsome disk
drive in the world.

A flick of its power switch can turn an Atari

into a Ferrari.

Or an Apple into a Red Hot Apple.

Looks like a Ferrari.

The Indus GT is only 2.65" high. But under its

front-loading front end is slimline engineering

with a distinctive European-Gran flair.

Touch its LED-litCommandPost™ function

control AccuTouch™ buttons. Marvel at how

responsive it makes every Atari or Apple home

computer.

Drives like a Rolls.

Nestled into its soundproofed chassis is the

quietest and most powerful disk drive power sys

tem money can buy. At top speed, ifs virtually

unhearable. Whisper quiet.

Flat out, the GT will drive your Atari track-to-

track 0-39 in less than one second. Increasing

data transfer 400%. (Faster than any other drive.

And as fast as any Apple disk drive.)

And each GT comes with the exclusive

C7 DrivingSystem™ of software programs*

World-class word processing is a breeze with

the GT Estate WordProcessor™ And your dealer

will describe the two additional programs that

allow GT owners to accelerate their computer
d Ski | Is, "included as standard equipment

Also, the 1984 Indus GT is covered with the

CT PortaCase™ A stylish case that conveniently

doubles as a 80-disk storage file.

Parks like a Beetle.

The GT's small, sleek, condensed size makes it

easy to park.
And its low price makes it easy to buy.

$449 for Atari. $329 for Apple.
So see and test drive the incredible new 1984

Indus GT at your nearest

computer dealer soon.

The drive will be

well worth it.

INDUS
The all-new 1984 Indus GT Disk Drive.

The most advanced, most handsome disk drive in the world.

For dealer information, call 1-800-33-INDUS. In California, 7-8O0-54-1NDUS, 213/882-9600.

© 1983 Indus Systems, 9304 Deering Avenue, Chatsworth.CA 91311. The IndusGT is a product of Indus Systems.. Atari is a registered trademark «f Atari, Inc. Apple is a

registered trademark of Apple Computer, Inc.

Looks like a Ferrari. 
Drives like a Rolls. 
Parks like a Beetle. 

Ask your computer dealer 
to take the cover off a world-class disk drive. 

Theall new, 1984IndusGT.'" 
The most advanced, most handsome disk 

drive in the world. 
A flick of its power switch can turn an Atari 

into a Ferrari. 
Or an Apple into a Red Hot Apple. 

Looks like a Ferrari. 
The Indus GT is on ly 2.65" high. But under its 
front-loading front end is sliml ine engineering 
w ith a distinctive European-Gran flair. 

Touch its LED-lit CommandPost™ function 
control AccuTouch™ buttons. Marvel at how 
responsive it makes every Atari or Apple home 
computer. 

Drives like a Rolls. 
Nestled into its soundproofed chassis is the 
quietest and most powerful disk drive power sys­
tem money can buy. At top speed, it's v irtua lly 
unhearable. Whisper quiet. 

Flat out, the GT will drive your Atari track-to­
track 0-39 in less than one second. Increas ing 
data transfer 400%. (Faster than any o ther drive. 
And as fast as any Apple disk drive.) 

And each GT comes with the exclusiye 
GT DrivingSystem ™ of software programs.' 
World-class word processing is a breeze w ith 
the GT Estate WordProcessor.™ And your dealer 
w ill describe the two additional programs that 
allow GT owners to accelerate their computer 
drivi ng ski 115. "Includoo as standard equipfncnl. 

Also, the 1984 Indus GT is covered with the 
GT PortaCase.™ A styl ish case that conveniently 
doubles as a 80-disk storage file. 

Parks like a Beetle. 
The GT's small , sleek, condensed size makes it 
easy to park. 

And its low price makes it easy to buy. 
$449 for Atari . $329 for Apple. 
So see and test drive the incredible new 1984 

Indus GT at your nearest 
computer dealer soon. 

The drive wil l be 
well worth it. 

,. 
lNDUS'" 

The all·new 1984 Indus GT Disk Drive. 
Th e most advanced, most handsome disk drive in the wor/d. 

Fordealcr information. ca ll1 -800-n -INOUS. ln Cal iforn ia, 1-800-54-INDUS, 213/ 682-9600. 
© 1983 Indus Systems. 9304 Deering A\ft.'flue, Chatsworth, CA 91311 . The Indus GT is a product of Indus Systems. Alari is a registered trademark of Alari, Inc. Apple is a 
registered trademark of Apple ( omputer, Inc. 



OPEN CHANNEL (OUTPUT)

C360

C362

C365

C367

C369

C36C

C36E

C371

A2

20

A5

F0

8D

A9

8D

4C

03

C9

90

OB

62

02

63

C5

OCO

FF

03

03

C3

LDX

JSR

LDA

BEQ

STA

LDA

STA

JMP

#3

CHKOUT

IOS

SOB

OSF

#2

OEC

OE

;OPEN

; CHANNEL 3

;TEST

; STATUS

; STORESTATUS

; SET/STORE

; ERRORCODE

;OUTPUTERROR

As during the reading phase, I'd rather the com

ments said, "connect channel" rather than "open

channel." The word "open" has special signifi

cance for a file; we have already performed the

open activity with our call to OPEN ($FFC0).

; SET OUTPUT BUFFER

C374 A0 00

C376 A9 00

C378 85 FB

C37A AD 3D C4

C37D 85 FC

SOB LDY #0

LDA #0

STA BAL

LDA SP

STA BAH

;BUFFERINDEX

;LOADBFR

;ADDRLO

;LOADBFR

;ADDRHI

It May Miss The Address

You may recall that the input section of the pro

gram might under some circumstances change

the memory start address, moving it down by 4K.

If so, this part of the program would miss the

changed address completely. Oops.

■ output loop

C37F Bl FB

C381 20 D2 FF

OL LDA (BAL),Y ;GETCHAR

JSR CHROUT ; PUT CHAR

Output has been switched to logical channel 3;

instead of printing to the screen, JSR SFFD2 sends

to the file.

C384

C386

C388

C38B

A5 90

F0 0B

8D 62 03

A9 03

C38D 8D 63 03

C390 4C C5 C3

LDA IOS

BEQ IBA

STA OSF

LDA #3

STA OEC

JMP OE

;TEST

; STATUS

; STORESTATUS

; SET/STORE

; ERRORCODE

;OUTPUTERROR

C393

C393

C395

; INCR BUFFER ADDR

IBA

E6 FB

DO 02

INC BAL

BNE CEA

C397 E6 FC

C399 A5 FC

C39B C5 FE

C39D 90 E0

C39F A5 FB

C3A1 C5 FD

C3A3 90 DA

INC BAH

COMPARE END ADDI

; INCR BFR ADDR LO

;IFNOT0,CHKEND

AD

; INCR BFR ADDR HI

CEA LDA BAH

CMP EAH

BCC OL

LDA BAL

CMP EAL

BCC OL

; LOAD BFR ADDR HI

; BAH VS END ADDR

HI

; IF LO, CARRY ON

; LOAD BFR ADDR LO

;BALVS END ADDR

LO

; IF LO, CARRYON

After a comparison, BCC may be taken to mean

"Branch if less." Thus, we'll branch back to OL,

the output loop, if the high byte of the write ad

dress is less than that of the end address, or failing

that, if the low byte is less. In this case, BNE

(Branch not Equal) would do the job equally well.

Disconnecting The Channel
Next, the program closes the file since all bytes

have been written. But there's an omission: Before

closing the file, we should disconnect the output

channel from it with JSR $FFCC. I wonder if this

was overlooked because of the confusing use of

the term open, earlier?

At this point, before closing the file, I would

recommend looking at the command channel for

any possible disk error message that might have

been created during the write. The disk could

become full as we write the program, for example.

C3A5 A9 03

C3A7 20 C3 FF

C3AA A9 OF

C3AC 20 C3 FF

END OF DISK I/O

LDA #3

JSR CLOSE

LDA #15

JSR CLOSE

;SETCH3

; FORCLOSE

;SETCH15

; FOR CLOSE

Good sequence. Always close the command chan

nel last of all, since closing the command channel

automatically causes all outstanding disk files to

be closed.

C3AF 20 E7 FF JSR CLALL ; CLOSE ALL FILES

Not needed, if the output is properly disconnected

with JSR $FFCC before closing logical file 3.

C3B2 A2 71

C3B4 A0 C3

C3B6 A9 CC

C3B8 20 75 Cl

LDX #FCML ; PRINT

LDY #>FCM ;'FILE

LDA #<FCM ; COPIED'

JSR PR ;MSG

As the program usually does, a message is neatly

printed, telling the user what's going on.

JSR

BEQ

CMP

BEQ

BRK

GETIN

FG

#RK

TA

; GET CHARACTER

; IF NONE, TRY

AGAIN

; IS THIS

; RETURN KEY

; IF NOT, BRK

C3BB 20 E4 FF FG

C3BE F0 FB

C3C0 C9 0D

C3C2 F0 05

C3C4 00

Use RTS Instead Ot BRK
See the previous comment on waiting for a key to

be pressed. When the program is finished, it

should terminate with a BRK (Break) command

only if it was invoked from the machine language

monitor with a .G (Go) command. Otherwise, an

RTS (ReTurn from Subroutine) will return control

to BASIC.

; OUTPUT ERROR

C3C5 20 E7 FF OE JSR CLALL ; CLOSE ALL FILES

108 COMPUTE June 1984

OPEN CHANNEL (OUTPUT) 

Cl60 A2 03 OCO LOX # 3 ;OPEN 
C362 20 C9 FF )SR CHKOUT ; CHANNEL 3 
C365 AS 90 LOA lOS ;TEST 
C367 FO OB BEQ SOB ; STATUS 
Cl69 80 62 03 STA OSF ; STORE STATUS 
Cl6C A9 02 LOA # 2 ; SET/STORE 
Cl6E 80 63 03 STA OEC ; ERROR CODE 
Cln 4C C5 Cl )MP DE ; OUTPUT ERROR 

As during the reading phase, I'd rather the com­
ments said, "connect channel" rather than "open 
channe!." The word "open" has special signifi­
cance for a file; we have already performed the 
open activity with our call to OPEN ($FFCO). 

; SET OUTPUT BUFFER 

C374 AO 00 SOB LOY # 0 ; BUFFER INDEX = 0 
C376 A9 00 LOA # 0 ;LOAOBFR 
C378 85 FB STA BAL ; ADDRLO 
Cl7A AD 3D C4 LOA SP ;LOAOBFR 
Cl7D 85 FC STA BAH ; ADDRHI 

It May Miss The Address 
You may recall that the input section of the pro­
gram might under some circumstances change 
the memory start address, moving it down by 4K. 
If SO, this part of the program would miss the 
changed address completely. Oops. 

; 
; OUTPUT LOOP 

Cl7F Bl FB OL LOA (BAL), Y ; GET CHAR 
Cl81 20 02 FF )SR CHROUT ; PUT CHAR 

Output has been switched to logical channel 3; 
instead of printing to the screen , )SR $FFD2 sends 
to the file . 

C384 AS 90 
C386 FO OB 
Cl88 80 62 
Cl8B A9 03 
C38D 80 63 
C390 4C C5 

Cl93 
Cl93 E6 FB 
Cl95 DO 02 

Cl97 E6 FC 

Cl99 AS FC 
Cl9B C5 FE 

Cl9D 90 EO 
Cl9F AS FB 
ClAl C5 FD 

ClA3 90 DA 

108 COMPUTEI 

03 

03 
C3 

IBA 

LOA lOS 
BEQ IBA 
STA OSF 
LOA # 3 
STA OEC 
)MP OE 

; TEST 
; STATUS 
; STORE STATUS 
; SET/STORE 
; ERRORCODE 
;OUTPUTERROR 

INCR BUFFER AODR 

INC BAL 
BNE CEA 

INC BAH 

; INCRBFRADDRLO 
; IFNOTO,CHKEND 
AD 

;INCR BFRADDRHI 

COMPARE END ADDRESS 

CEA LOA BAH ;LOAOBFRADDRHI 
CMP EAH ; BAHVSENDADDR 

HI 
BCC OL ; IFLO, CARRY ON 
LOA BAL ; LOAD BFR ADDR LO 
CMP EAL ;BALVSENDADDR 

LO 
BCC OL ; IFLO, CARRYON 

June1984 

After a comparison, BCC may be taken to mean 
"Branch if less." Thus, we'll branch back to OL, 
the output loop, if the high byte of the write ad­
dress is less than that of the end address, or failing 
that, if the low byte is less. In this case, BNE 
(Branch not Equal) would do the job equally well . 

Disconnecting The Channel 
Next, the program closes the file since all bytes 
have been written. But there's an omission: Before 
closing the file, we should disconnect the output 
channel from it with )SR $FFCC. I wonder if this 
was overlooked because of the confusing use of 
the term open, earlier? 

At this point, before closing the file, I would 
recommend looking at the command channel for 
any possible disk error message that might have 
been created during the write. The disk could 
become full as we write the program, for example. 

C3A5 A9 03 
ClA7 20 Cl FF 

END OF DISK 110 

LOA # 3 ; SETCH3 
)SR CLOSE ; FOR CLOSE 

C3AA A9 OF LOA # 15 ; SET CH 15 
ClAC 20 Cl FF )SR CLOSE ; FOR CLOSE 

Good sequence. Always close the command chan­
nellast of all, since closing the command channel 
automatically causes all outs tanding disk files to 
be closed . 

ClAF 20 E7 FF )SR CLALL ; CLOSE ALL FILES 

Not needed, if the output is properly disconnected 
with )SR $FFCC before closing logical file 3. 
ClB2 A2 71 
ClB4 AO Cl 
ClB6 A9 CC 
ClB8 20 75 C1 

LOX # FCML 
LOY #) FCM 
LOA #< FCM 
)SR PR 

; PRINT 
; 'FILE 
; COPIED' 
; MSG 

As the program usually does, a message is neatly 
printed, telling the user what's going on. 

ClBB 20 E4 FF FG 
ClBE FO FB 

ClCO C9 00 
ClO FO 05 
ClC4 00 

)SR GETIN 
BEQ FG 

CMP # RK 
BEQ TA 
BRK 

Use RTS Instead Of BRK 

;GETCHARACTER 
;IFNONE, TRY 
AGAIN 

; ISTHIS 
; RETURN KEY 
; IF NOT, BRK 

See the previous comment on waiting for a key to 
be pressed . When the program is finished, it 
should terminate with a BRK (Break) command 
only if it was invoked from the machine language 
monitor with a .G (Go) command . Otherwise, an 
RTS (ReTurn from Subroutine) will return control 
to BASIC. , 

; OUTPUT ERROR 

ClC5 20 E7 FF OE )SR CLALL ; CLOSE ALL FILES 



C3C8 00 BRK

Once again: Errors could be worked through in

more detail. A BRK to the machine language moni

tor is not always explanatory.

TRY AGAIN

C3C9 4C 00 CO TA JMP CS

To do another file, we go back to the beginning of

the program.

; FILE COPIED MESSAGE

C3CC

C3CD

C3F2

C3F5

C419

C41C

C43B

C43D

12

20

0D

20

0D

20

0D

20

0D

20

0D

20

0D

46

12

50

12

50

FCM .BYTES12

.ASC " FILE SUCCESSFULLY

COPIED."

.BYTES0D,S0D,$12

.ASC " PRESS RETURN TO COPY

ANOTHER."

.BYTE$0D,$0D,$12

.ASC " PRESS ANY OTHER KEYTO

STOP."

.BYTE$0D,$0D

FCML = *-FCM

RAM Limits Are Set

Here are the limits of RAM for the program: They

are arbitrarily set to allow space from $4000 to

$7F00. I'm not sure why, but it's all right with me.

C43D 40

C43E 7F

SP

EP

.BYTE$40 ; START GOREM

.BYTE$7F ; END GOREM

The following sequence is intended to initialize

the disk. It does it in an unsatisfactory way: It

opens the command channel again. (We have

already opened the command channel as logical

file 15.) The following code sends the BASIC
equivalent of OPEN 1,8,15/T':CLOSE 1. In a

moment, I'll give a preferred approach.

C43F

C441

C443

C445

C448

C44A

C44C

C44E

C451

C454

C457

C459

C45C

C45D

C45E

A9

A0

A2

20

A9

A2

A0

20

20

20

A9

20

60

49

01

C4

5D

BD

01

08

OF

BA

CO

cc

01

C3

FF

FF

FF

FF

FF

; INITDISK

ID LDA

LDY

LDX

JSR

LDA

LDX

LDY

JSR

JSR

JSR

LDA

JSR

RTS

IN .ASC

INL

#INL

#>IN

#<IN

SETNAM

#1

#8

#15

SETLFS

OPEN

CLRCHN

#1

CLOSE

"I"

'-IN

What we should be doing is the BASIC equivalent

of PRINT#15/T", which is much easier:

ID LDX

JSR

LDA

JSR

JSR

RTS

#15

SFFC9

#"I"

$FFD2

$FFCC

;LF 15, command

channel

; ..connect to it

; Letter I

; ..sendit

; disconnect channel

Error Checking Needs Work
That's the program. It works reasonably well as

given. The major improvements I would suggest

are additional checking of the disk status (in the

program given, the command channel was opened

but never used); improved error message proce

dures; and a little rethinking of the RAM memory

allocated.

The program has outstandingly clean

documentation; it's a pleasure to read. In the same

vein, the messages to the user are good and quite

supportive. The coding approach is good, almost

classical, in its methodical use of Kernal sub

routines. There's a lot to be learned from what's

in the program, as well as from what's missing.

I'd like to thank Bud Rasmussen for allowing

me to subject his program to analysis, warts and

all. It can be embarrassing to have your mistakes—

or your style—exposed to public view. I chose to

pick through the program in detail because it was

well-planned and well-written. Its faults are minor

compared to its virtues. @
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OC8 00 BRK 

Once again: Errors could be worked through in 
more detail. A BRK to the machine language moni­
tor is not always explanatory. 

, 
; TRY AGAIN 

O C9 4C 00 co TA IMP CS 

To do another file, we go back to the beginning of 
the program. 

FILE COPIED MESSAGE 

; 
O CC 12 FCM .BYTESI2 
OCD 20 20 46 .ASC " FILE SUCCESSFULLY 

COPIED. " 
OF2 OD OD 12 .BYTESOD,SOD,S12 
OF5 20 20 50 .ASC " PRESS RETURN TO COPY 

ANOTHER." 
C419 OD OD 12 .BYTESOD,SOD,$12 
C41C 20 20 50 .ASC " PRESS ANY OTHER KEYTO 

STOP. " 
CUB OD OD .BYTESOD,SOD 
C43D FCML = '"-FCM 

RAM Limits Are Set 
Here are the limits of RAM for the program: They 
are arbitrarily set to allow space from $4000 to 
$7FOO. I'm not sure why, but it's all right with me. 

C43D 40 
C43E 7F 

SP 
EP 

.BYTE$40 ;STARTGOREM 

.BYTES7F ;END GOREM 

The following sequence is intended to initialize 
the disk. It does it in an unsatisfactory way: It 
opens the command channel again . (We have 
already opened the command channel as logical 
file 15.) The following code sends the BASIC 
equivalent of OPEN 1,8, IS,"I":CLOSE 1. In a 
moment, I'll give a preferred approach. 

[NITOISK 

, 
C43F A9 01 ID LDA # INL 

LOY # 'IN 
LDX # <[N 
ISR SETNAM 
LOA #1 

C441 AO C4 
C443 A2 50 
C445 20 BD FF 
C448 A9 01 
C44A A2 08 
C44C AO OF 
C44E 20 BA FF 
C451 20 CO FF 
C454 20 CC FF 
C457 A9 01 
C459 20 0 FF 
C45C 60 

C450 49 
C45E 

, 

LOX #8 
LOY #15 
ISR SETLFS 
ISR OPEN 
ISR CLRCHN 
LOA # 1 
ISR CLOSE 
RTS 

IN .ASC " I" 
INL · -IN 

What we should be doing is the BASIC equivalent 
of PRINT#IS,"I", which is much easier: 

ID LOX # 15 

ISR SFFC9 
LOA # "1" 
jSR SFFD2 
jSR SFFCC 
RTS 

; LF IS, commilnd 
channel 
; .. connect to it 
; Letter I 
; .. sendit 
; disconnect channel 

Error Checking Needs Work 
That's the program. It works reasonably well as 
given. The major improvements I would suggest 
are additional checking of the disk status (in the 
program given, the command channel was opened 
but never used); improved error message proce­
dures; and a little rethinking of the RAM memory 
allocated. 

The program has outstandingly clean 
documentation; it' s a pleasure to read. In the same 
vein, the messages to the user are good and quite 
supportive. The coding approach is good, almost 
classical, in its methodical use of Kemal sub­
routines. There's a lot to be learned from what' s 
in the program, as well as from what's missing. 

I'd like to thank Bud Rasmussen for allowing 
me to subject his program to analysis, warts and 
all. It can be embarrassing to have your mistakes--­
or your style-exposed to public view. I chose to 
pick through the program in detail because it was 
well-planned and well-written. Its faults are minor 
compared to its virtues. C 
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PROGRAMMING THE Tl
C. Regena

Tl Graphics
Drawing graphics is one of the things that really

make our Tl computers fun. Chapter 5 of the Be

ginning BASIC book that comes with your com

puter tells how you can get going with graphics.

Using high-resolution graphics allows you to

define your own characters and make detailed

drawings on the screen. We can combine high-

resolution graphics with text on the same screen,

and we can use all 16 colors in high-resolution

graphics if we wish.

There are several ways to define the graphics

characters; this month we'll look at the most com

mon ways. The CALL CHAR statement defines a

certain character number with a certain pattern. If

you use a number from 32 to 127, the regular sym

bol or letter will be redefined.

110 CALL CHAR <131, "3838107C10284 282

defines character number 131. Notice that the

character definition pattern needs to be in quotes.

Using CALL CHAR

Another method is to define a string variable first,

then use the CALL CHAR. This can save typing if

you have several characters defined with the same

shape:

150 A*="3838107C102 84282"

160 CALL CHAR(128.AS>

170 CALL CHAR(136,A*>

If you have a lot of character definitions,

DATA statements use less memory than many

CALL CHAR statements. The disadvantage is

that DATA statements are more difficult to type

(and debug). This is an example:

200 FOR 1=1 TO 10

READ C,C*

CALL CHAR(C,Ct>

NEXT I

DATA I28,383S107C102S4 282,129,F

FFF,130,FFFFFFFFFFFFFFFF,136,83

E22618186447C1,14 1.204040808010

102,142

110 COMPUTE! June 1984

210

220

230

240

250 DATA 20404080808C936,143.FFFF.1

44,01020408.145,0,151,FF

This loop defines ten characters, but instead of

ten CALL CHAR statements, there are only six

statements. This method is even more efficient

when more graphics characters are defined. With

in the loop, line 210 reads two values from the

DATA statement (C and C$). Line 220 uses these

two values to define character number C with

definition C$.

If all your characters are in numerical order,

you can use the character number as the loop

counter. The DATA statements then contain only

the definitions.

200

210

220

2 30

240

FOR C=97 TO 127

READ C$

CALL CHAR<C,C*>

NEXT C

DATA FFFF,,3838107C10284282,E0C

8 (etc. -for all the definitions

Zeros Are Assumed

You can define a character with 16 numbers or

letters (up to F). If you use fewer, the computer

will automatically assume zeros for the rest

of the definition. For example, FFFF really

means FFFFOO000O00000O. If you want to save

memory and typing, arrange your graphics so

the zeros are toward the bottom of the square

defined. In other words, 0000FFFFO000O000 and

0OO00OO00000FFFF and FFFF all look the same,

but FFFF is the easiest to use. (The "bar" is

positioned in different places in the graphics

square.)

A character defined as null will be a blank

square, or a square of the background color:

300 CALL CHAR(130,"")

In the DATA statement method, you can have

commas with nothing between them:

310 DATA FFFF,,F0F

The middle definition is null. Both commas are

PROGRAMMING IHE II 
C Regeno 

TI Graphics 
Drawing graphics is one of the things that really 
make our TI computers fun. Chapter 5 of the Be­
ginl1 ing BASIC book that comes with your com­
puter tells how you can get going with graphics. 
Using high-resolution graphics allows you to 
define your own characters and make detailed 
drawings on the screen. We can combine high­
resolution graphics with text on the same screen, 
and we can use aU 16 colors in high-resolution 
graphics if we wish . 

There are several ways to define the graphics 
characters; this month we'll look at the most com­
mon ways. The CALL CHAR statement defines a 
certain character number with a certain pattern. If 
you use a number from 32 to 127, the regular sym­
bol or letter will be redefined . 

110 CALL CHAR(131,"3838107CI0284282 
" ) 

defines character number 131. Notice that the 
character definition pattern needs to be in quotes. 

Using CALL CHAR 
Another method is to define a string variable first, 
then use the CALL CHAR. This can save typing if 
you have several characters defined with the same 
shape: . 

15~ A$="38381e7C10284282" 
160 CALL CHAR(1 28,AS) 
1 70 CALL CHAR(136,AS) 

If you have a lot of character definitions, 
DATA statements use less memory than many 
CALL CHAR statements. The disadvantage is 
that DATA statements are more difficult to type 
(and debug) . This is an example: 
200 FOR I~I TO 10 
210 READ C,CS 
220 CALL CHAR(C,CS) 
230 NE XT I 
240 DATA 128,3838107CI0284282,129,F 

FFF,130,FFFFFFFFFFFFFFFF,13b,83 
E2261818644 7C l ,14 1,204040808010 
102,142 
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250 DATA 20404080808C936,143,FFFF,1 
44,01020408,145,0,151,FF 

This loop defines ten characters, but ins tead of 
ten CALL CHAR sta tements, there are only six 
statements. This method is even more e fficient 
when more graphics characters are defined. With­
in the loop, line 210 reads two val ues from the 
DATA statement (C and C$). Line 220 uses these 
two values to define character number C with 
definition C$. 

If all your characters are in numerica l order, 
you can use the character number as the loop 
counter. The DATA statements then contain only 
the definitions. 
200 FOR C=97 TO 127 
210 READ C$ 
220 CAL L CHAR(C,CS) 
230 NEXT C 
240 DATA FFFF~,3838107C102842B2,E0C 

8 (etc. for all the definitions 
) 

Zeros Are Assumed 
You can define a character with 16 numbers or 
letters (up to F) . If you use fewer, the computer 
will automatica lly ass ume ze ros for the rest 
of the definition. For example, FFFF really 
means FFFFOOOOOOOOOOOO. If you want to save 
memory and typing, arrange your graphics so 
the zeros are toward the bottom of the square 
defined. In other words, OOOOFFFFOOOOOOOO and 
OOOOOOOOOOOOFFFF and FFFF all look the same, 
but FFFF is the easies t to use. (The "bar" is 
positioned in different places in the graphics 
square.) 

A character defined as null wi ll be a blank 
square, or a square of the background color: 
300 CALL CHAR(1 3 0,"") 

In the DATA statement method, you can have 
commas with nothing between them: 
3 1 0 DATA FFFF"F0F 

The middle definition is null. Both commas are 



vital. This particular DATA statement contains

three definition strings.

Likely Errors

I mentioned that the data method of defining

characters is more difficult to debug. If there is a

problem, the most likely message is

BAD VALUE IN 220

You could also get the message

DATA ERROR IN 210

or

OUT OF DATA IN 210

Usually the typing in lines 210 and 220 is fine—the

typing error is in the DATA statements. The DATA

error messages occur if you don't have the commas

placed correctly or if you're reading a string when

it should be a number. The BAD VALUE message

occurs because the program cannot define the

character with what you have read in as data.

The easiest way to find the error is to RUN

the program, then when it stops with the error

message, print the variables involved. In this case

PRINT C,C$ and press ENTER to see what values

we have for those variables. You should be able

to see exactly what is wrong with your variables.

C will tell you how far in the loop you got. Perhaps

C$ will have the letter O instead of the number

zero, or maybe you've typed a period instead of a

comma. In any case, you should be able to spot

that error among your DATA statements so it can

be corrected.

The CALL CHAR statement only defines the

graphics character; you need to put the character

on the screen using CALL HCHAR, CALL

VCHAR, or PRINT. If a character is already on

the screen and you use CALL CHAR to redefine

it, all the characters on the screen with that char

acter number will instantly change.

Changes On The Screen

Here's an example of changing character defini

tions while something is on the screen. Type this

short program in, then RUN it.

100 PRINT "ABCDABCD"

110 FOR DELAY=1 TO 400

120 NEXT DELAY

130 CALL CHAR<65, ■'006666004224 18")

140 FOR DELAY=1 TO 400

150 NEXT DELAY

160 END

The screen turns green when the program

starts to run, and ABCDABCD is printed on the

screen. After a delay loop, line 130 redefines char

acter 65, which is the letter A. All the A's on the

screen change. After another delay, the program

ends. This technique might be useful to you in

game situations when you want to change the

graphics quickly.

I use a similar principle to PRINT graphics a

little more quickly than using CALL HCHAR or

CALL VCHAR (as long as you don't have to worry

about scrolling). Redefine as graphics the charac

ters 96 through 126. Now, instead of using several

CALL HCHAR statements to put the graphics on

the screen, use PRINT with the lowercase letters.

Suppose you have a snake defined in six graphics

characters, 97 to 102. You can use PRINT "abcdef"

to draw the snake on the screen.

Using Lowercase Letters

Release the ALPHA LOCK key to type the lower

case letters (which are actually small capital let

ters). Use FCTN and the key to type any symbol

on the fronts of the keys. The reason you can use

characters 96 through 126 so often in programs is

that you may rarely need the symbols or lowercase

letters in the text within a program.

To use characters from 129 to 159 in this

PRINT method, look at the CONTROL KEY

CODES list on your Reference Card (or in the

Appendix of the User's Reference Guide). You can

still PRINT graphics and in the quotes use the

control key and the appropriate letter for the

character number you want. You'll see either a

blank or a funny graphics character as you're typ

ing, but it will work fine in the program.

Every so often I read an article complaining

that the TI does not have the capability to print

graphics using built-in graphics characters or

character strings. My rebuttal is that we do have

the means to PRINT graphics, but we are not lim

ited to graphics shown on the keys (such as on

VIC-20, MC-10, or Timex graphics keys). We can

define high-resolution graphics any way we wish,

then PRINT the graphics using either lowercase

letters, symbols, control characters, or CHR$.

Changes For The TI-99/4
A special note to TI-99/4 (square-keyed console)

owners: You cannot type in listings using lower

case letters, but a program typed on the TI-99/4A

will work on the TI-99/4. If you don't have access

to the 4A console, you can convert the PRINT

statements by using the ASCII codes of the lower

case letters. 96 is v (grave), then the lowercase

letters start with 97 and go to 122. Instead of PRINT

"abcdef", you can use

PRINT CHR$(97>&CHR$(98)&CHR$<99>&CHR$(100)

&CHR$<101)&CHR$(102)

You may use either the ampersand (&) or semi

colons between the character numbers.

Our characters are grouped by eights into

character sets which are used in defining colors.

We use the CALL COLOR statement to define

foreground and background colors for a particular

character set—then all characters in that set will

be the specified colors. If you need lots of colors

on the screen, use different character sets. ©
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vital. This particular DATA s tatement contains 
three definition strings. 

Like ly Errors 
I mentioned that the data method of defining 
characters is more difficult to debug. If there is a 
problem, the most likely message is 

BAD VALUE IN 220 

You could also get the message 

DATA ERROR IN 210 

or 
OUTOFDATAIN210 

Usually the typing in lines 210 and 220 is fine-the 
typing error is in the DA T A statements. The DATA 
error messages occur if you don' t have the commas 
placed correctly or if you're reading a string when 
it should be a number. The BAD VALUE message 
occurs because the program cannot define the 
character with what you have read in as data. 

The easiest way to find the error is to RUN 
the program, then when it s tops with the error 
message, print the variables involved . In this case 
PRINT C,C$ and press ENTER to see what values 
we have for those variables . You should be able 
to see exactly what is wrong with your variables. 
C will tell you how far in the loop you got. Perhaps 
C$ will have the letter 0 instead of the number 
zero, or maybe you've typed a period instead of a 
comma. In any case, you should be able to spot 
that error among your DATA statements so it can 
be corrected. 

The CALL CHAR statement only defines the 
graphics character; you need to put the character 
on the screen using CALL HCHAR, CALL 
VCHAR, or PRlNT. If a character is already on 
the screen and you use CALL CHAR to redefine 
it, all the characters on the screen with that char­
acter number will instantly change. 

Changes On The Screen 
Here's an example of changing character defini­
tions while something is on the screen. Type this 
short program in, then RUN it. 
100 PRINT " ABCDABCD" 
110 FO R DELAY = 1 TO 400 
120 NEXT DELAY 
130 CALL CHAR(65,"~0666600422418") 
140 FOR DELAY=1 TO 400 
150 NEXT DELAY 
160 END 

The screen turns green when the program 
s tarts to run, and ABCDABCD is printed on the 
screen . After a delay loop, line 130 redefines char­
acter 65, which is the letter A. All the A's on the 
screen change. After another delay, the program 
ends. This technique might be useful to you in 
game situations when you want to change the 
graphics quickly . 

I use a similar principle to PRlNT graphics a 

little more quickly than using CALL HCHAR or 
CALL VCHAR (as long as you don' t have to worry 
about scrolling) . Redefine as graphics the charac­
ters 96 through 126. Now, instead of using several 
CALL HCHAR statements to put the graphics on 
the screen, use PRlNT with the lowercase letters . 
Suppose you have a snake defined in six graphics 
characters, 97 to 102. You can use PRlNT "abcdef" 
to draw the snake on the screen. 

Using Lowercase LeHers 
Release the ALPHA LOCK key to type the lower­
case letters (which are actually small capital let­
ters). Use FCTN and the key to type any symbol 
on the fronts of the keys. The reason you can use 
characters 96 through 126 so often in programs is 
that you may rarely need the symbols or lowercase 
letters in the text within a program. 

To use characters from 129 to 159 in this 
PRlNT method, look at the CONTROL KEY 
CODES li st on your Reference Card (or in the 
Appendix of the User's Referellce Guide). You can 
stiU PRINT graphics and in the quotes use the 
control key and the appropriate letter for the 
character number you want. You'll see either a 
blank or a funn y graphics character as you're typ­
mg, but it will work fine in the program . 

Every so often I read an article complaining 
that the TI does not have the capability to print 
graphics using built-in graphics characters or 
character s trings. My rebuttal is that we do have 
the means to PRlNT graphics, but we are not lim­
ited to graphics shown on the keys (such as on 
VIC-20, MC-10, or Timex graphics keys). We can 
define high-resolution graphics any way we wish, 
then PRlNT the graphics using either lowercase 
letters, symbols, control characters, or CHR$. 

Changes For The TI-99/4 
A special note to TI-99/4 (square-keyed console) 
owners: You cannot type in listings using lower­
case le tters, but a program typed on the TI-99/4A 
will work on the TI-99/4. If you don' t have access 
to the 4A console, you can convert the PRlNT 
statements by using the ASCII codes of the lower­
case letters. 96 is ' (grave), then the lowercase 
letters start with 97 and go to 122. Instead ofPRlNT 
"abcdef", you can use 

PRINT CHR$(97)&CHR$(98)&CHR$(99)&CHR$(100) 
&CHR$(101)&CHR$(102) 

You may use either the ampersand (&) or semi­
colons between the character numbers . 

Our characters are grouped by eights into 
character sets which are used in defining colors . 
We use the CALL COLOR s tatement to define 
foreground and background colors for a particular 
character set-then all characters in that set will 
be the specified colors. If you need lots of colors 
on the screen, use d ifferent character sets. Q 
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Commodore

Information Handyman
F.Joseph Walker

"Information Handyman" demonstrates some practical

uses of data files, and includes a program to keep track

of your checki?ig account. Originally written for the

VIC with Datassette, the program can also be used on

the Commodore 64 and PET/CBM, and can be modified

for use with disk.

When data is needed during a program, it is often

input from the keyboard or read from DATA

statements within the program. Such data is

program-dependent, part of the program itself,

and therefore not available to other programs.

But programs can also use data stored in files. A

data file contains information, alphabetic or

numeric, that is completely separate from a pro

gram. (It's program-independent.) Program-

independent files make it possible to share infor

mation among several different programs.

Let's say you have computerized your Christ

mas card list and put the information into a data

file. The file contains the names, addresses, cities,

states, and zip codes of individuals to whom you

will send cards. You can create various programs

to manipulate the same information in different

ways. For example, you could write one program

to sort the names alphabetically, another program

to sort by state or zip code, and still another pro

gram to search for the mailing information when

given a name. You could write an editing program

to add, change, or delete names from the list.

Creating A Data File

Let's look at how a data file is created. The general

steps are:

1. OPEN a file for data entry.

2. Collect the information to be stored in the

file.

3. Write the data to the file.

4. CLOSE the file.

"Information Handyman" illustrates this

process by setting up a data file on cassette tape

to maintain records of your checking account.
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Once you understand how the program works,

you can easily modify it to handle similar types of

information.

Changing Information In The File
Here is some information about the program's

operation. Suppose an error was made in an entry

when a file was created. Lines 5000-5120 show

how the error can be corrected. First, the file must

be opened for output, read into memory, and

closed. The program then asks for the item to be

changed (line 5025) and searches for a match (lines

5030-5040). If the item is not found, the program

asks for another item to be changed (line 5045).

As with the file creation section, entering STOP

for the search item ends the entry process.

The program is set up to search for check

numbers, but this can easily be changed. For ex

ample, if you changed the C$(R,1) in line 5035 to

C$(R$,2), you could search for a particular payee

name instead. After all corrections have been

made, the file is opened again for writing (line

5090), the entire file is rewritten (lines 5095-5115),

and finally the file is closed (line 5120).

Adding Data To The File

As your data base grows, so does the length of

your file. Lines 6000-6080 show how data may be

added to a previously created file. The original

file must be opened, read into memory, and closed

by the file-reading routine. When data is added to

a sequential file, it is added at the end of the ex

isting data. To add data, the computer must know

where the last record is located. The reading

routine provides that information in the variable

Rl. Line 6015 checks to see if the file already con

tains the maximum number of records. Line 6030

starts the addition at the next available record,

Rl + 1.

The new data is entered in lines 6035-6045.

As before, entering STOP for the check number

will end the entry process. Entry will also end

when the maximum 25 entries are made. After all

the new entries have been made, lines 6060-6080

Commodore 
Information Handyman 

F. Joseph Wolker 

"Informatioll Handyman" demonstrates some practical 
uses of data files , and includes a program to keep track 
of your checking account. Originally written for the 
VIC with Datassette, the program can also be used on 
the Commodore 64 and PETICBM, and can be modified 
for use with disk . 

When data is needed during a program, it is often 
input from the keyboard or read from DATA 
statements within the program. Such data is 
program-dependent, part of the program itself, 
and therefore not available to other programs. 
But programs can also use data stored in files. A 
data file contains information, alphabetic or 
numeric, that is completely separate from a pro­
gram . (It's program-independent.) Program­
independent files make it possible to share infor­
mation among several different programs. 

Let's say you have computerized your Christ­
mas card list and put the information into a data 
file. The file contains the names, addresses, cities, 
states, and zip codes of individuals to whom you 
will send cards . You can create various programs 
to manipulate the same information in different 
ways. For example, you could write one program 
to sort the names alphabetically, another program 
to sort by state or zip code, and still another pro­
gram to search for the mailing information when 
given a name. You could write an editing program 
to add, change, or delete names from the list. 

Creating A Data File 
Let's look at how a data file is created . The general 
steps are: 

1. OPEN a file for data entry. 
2. Collect the information to be stored in the 
file. 
3. Write the data to the file. 
4. CLOSE the file . 

"Information Handyman" illustrates this 
process by setting up a data file on cassette tape 
to maintain records of your checking account. 
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Once you understand how the program works, 
yo u can easily modify it to handle similar types of 
information . 

Changing Information In The File 
Here is some information about the program's 
operation. Suppose an error was made in an entry 
when a file was created. Lines 5000-5120 show 
how the error can be corrected . First, the file must 
be opened for output, read into memory, and 
closed . The program then asks for the item to be 
changed (line 5025) and searches for a match (lines 
5030-5040). If the item is not found, the program 
asks for another item to be changed (line 5045). 
As with the file creation section, entering STOP 
for the search item ends the entry process. 

The program is set up to search for check 
numbers, but this can easily be changed . For ex­
ample, if you changed the C$(R,I) in line 5035 to 
C$(R$,2), you could search for a particular payee 
name instead. After all corrections have been 
made, the file is opened again for writing (line 
5090), the entire file is rewritten (lines 5095-5115), 
and finally the file is dosed (line 5120). 

Adding Data To The File 
As your data base grows, so does the length of 
your file. Lines 6000-6080 show how data may be 
added to a previously created file . The original 
file must be opened, read into memory, and closed 
by the file-reading routine. When data is added to 
a sequential file, it is added a t the end of the ex­
isting data . To add data, the computer must know 
where the last record is located. The reading 
routine provides that information in the variable 
Rl . Line 6015 checks to see if the file already con­
tains the maximum number of records . Line 6030 
starts the addition at the next available record, 
R1 +1. 

The new data is entered in lines 6035-6045. 
As before, entering STOP for the ch eck number 
will end the entry process. Entry will also end 
when the maximum 25 entries are made. After all 
the new entries have been made, lines 6060-6080 
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Automation

Signalman

MODEMS

FREE SOURCE MEMBERSHIP WITH SIGNALMAN
All Signalman Modems are Direct Connect, and provide the

best price-performance values. Dulir ill OEM inquire!

MM

Yolksmodtm with computer table 68

Mark VII Auto Dial/Auto Answer 99

Mark XII Smart Model 1200/300 279

DC HAVES Smartmcdem""
DC Hayes Smartmodem 1200/300

219

519

PROM QUEEN lor C64 or VIC 130
Apple Emulator for Commodore 64 Call
STAT Statistics Package for C64 95

Solid Oik 2 Level SUnd lor C64 or VIC 29

C64/VIC Switch (networking) 129

BACKUP VI.O tape copier for C64 or VIC 20

CARDBOARD/6 Motherboard - VIC 64

CARDBOAHD/5 Motherboard - C64 56

CARD PRIM G Printer Int. with Graphics 79

CARD PRINT B Printer Interlace—C64/VIC 48

CARDBOARD/3S Motherboard - VIC 22

CARDCO C64/VIC Calculator Keypad 32

CARDRAM/16 RAM Expansion - VIC 49

Complete CARDCO Urn Id stack

C!E and VIE IEEE Interlaces in stock

MSD Dual SuperDisk for C64 or IEEE 570
MAE Assembler (or C64 50

Koala Pad Touch Tablet—C64 or VIC 75
CBC 4/12 Analog to Digital 4 chan/12 bit 179
HULTIPLAN lor CB4 79

Dust Cover (or CM or VIC 6

Grand Master Chess lor C64 24

COMAL Language lor C64 14

with sprites, color graphics, sound, turtle graphics.

BusCard II Irom Bitterlu Included 159

ULTRA BASIC - 64 with Turtle Graphics 37

Super Disk Utility - C64 - includes backup 19

MicroChess - C64 - 8 levels ol play 17
HES MODEM with software for C64 45

Commodore 64 Programmers Reference Guide 16
WordPro 34-/64 with Spdlrlghl 85

VIController (also C64) - BSR Controller 50

COM VOICE Synthesizer lor C64 or VIC 139.

VIC products in stock - call tor extra discounts.

Victory Software tor VIC ind C64 In stock.

APPLE—FRANKLIN ITEMS
FRANKLIN—complete line In stock
OUENTIN Drives tor Apple/Franklin 189
Swapper Stopper 26

automatic switch between paddles and joystick
KRAFT Appll Joystick 40

Kraft Apple Paddle Pair 30

Koala Pad Tooch Tab let-A pole/Franklin 90

SPINNAKER Software in stock
Brodertund Software in stock

16K RAM Card for Apple 59
Muitiplan—Microsoft 185

Solid Oak 2 Level SUnd for Apple 29

Serial Card tor Apple 89

MPC RAM/80 column card tor lie IAP/TXT) 139

Z80 Softcard and CP/M (Microsoft) 235

RANA Elite I with Controller 389

Parallel Printer Interface/Cable 69

Microtek and MPC Interlaces In stock

Grappler + Interface 135

DC Hayes Micromodem II, lie with Smartcom 245

PFS: File or PFS: Report or PFS: Graph 95

Videx 80 Column Card 209

Apple Blue Book 19

Hcommodore
See us lor Personal. Business, aid Educational

requirements. Educational Discounts available.

PETSCATT $245~ban price
Allows you to connect up to 30 CBM/PET Computers to

shared disk drives and printers. Completely transparent to the

user. Perfect for schools or multiple word processing con-

liguralions. Base configuration supports 2 computers. Addi
tional computer rookups $100 each.

COMPACK/STCP $115
Intelligent Terminal Package for PET, CBM. C64
Includes ACIA Hardware / STCP Software

MSD Dual Super Disk for IEEE or C64
replaces 3040 drive

570

SCREEHMAKER 80 Column Adapter for C64 139
Provide big screen capability for business applications.

Copy-Writer Word Processor for C64 49
Full-leatured package with 800 lines ot text in memory.

Includes double column printing, graphic capability, full prin

ter support.

Special Screenmaker/Copy-Writer Combo 179

VICTORY Software tor VIC and C64

Metamorphosis 16 Creator's Revenge 16

Labyrinth ol Creator 16 Galactic Conquest 16

Kongo Kong 16 Annihilator 16

Crromper Man 16 Grave Robbers 13

§^"!yjunter „ 15L Adventure Pack I oMI___l_6

PAPER CLIP WorThwitMr"- CBN/C64 80
ORACLE Data Bait from Batteries Included 89

SPINNAKER Software C64, Apple. ISM. Atari

Computers First Book ol PET/CBM 11

POWER ROM Utilities for PET/CBM 78

WordPro 4+ ■ 8032, disk, printer 285

VISICALC for PET. ATARI, or Apple 189

Compute's First Book ot 64 Sound & Graphics 11

SM-KIT enhanced PET/CBM ROM Utilities 40
PET Spacemaker ll ROM Switch 36

Compute's First Book of Games 11

Dust Cover for PET, CBM, 4040, or 8050 8

CmC Interfaces (ADAI800, AOA1450. SADI in stock)

Compute!'! Reference Guide to 64 Graphics 11

Computers Machine Language lor Beginners 11

HES Software and Hardware in stock

FlwRfe forPEf/cW/C64 $59
DataBase. Report Writer with calculations. Mailing Lists.

Easy to use, and can be modified.

FORTH for PET/C64 lull FIG model - Cargile/Riley 50

includes all FORTH 79 S:andard extensions, structured 6502

assembler with nested decision macros, standard 16x64

screens, ability to read/write BASIC sequential files, sample

programs, introductory + reference manual.

Metacompliler for FORTH for independent object code 30

Floating Point lor FORTH 20

kmFmTascal iv hr PET/CBH/CM "~99
Virtually lull Jensen-Wirth implementation is row suitable for

advanced placement courses.

65j_

Suptffiraphica - BASIC Linguige Exttulou ~ 45
Fast graphics, sound, turtle graphics routines for PET/CBM.

fiAM/ROM lor PET/CBM ZlK~?Z^!jMi9

^^L^^'Z??4!^1 PEJ u
CBM Public Domain Software - CM 27 disks 75

STAT for PET/CBM/C64 and Apple 95

Comprehensive Statistical Analysis Routines

Includes complete file handling capabilities, summary statis

tics, confidence intervals, hypothesis tests, exponential mean

tests, multiple and power series regression, analysis of vari

ance, histograms, and non-parametric tests.

PagiMite 60 Command Word Processor 20

Full-featured package for all Commodore computers.

Full screen editing, and supports disk, tape, and all

printers.

DISK

SPECIALS

Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss/sd

Scotch (3M) 8" ss/dd

10/2.10 50/1.90 100/1.86

10/2.65 50/2.45 100/2.40

10/2.20 50/2.00 100/1.98

10/2,80 50/2.50 100/2.47

We stock VERBATIM DISKS
Write for Dealer and OEM prices.

Seminal 5" ss/dd

Senlinal 5" ds/dd

10/1.80 50/1.75 100/1.65

10/2-40 50/2.35 100/2.25

We stock Dysan disks

Wabash 5" ss/sd

Wabash 5" ss/dd

Wabash 5" ds/dd

10/1.50 50/1.45 100/1.40

10/1.80 50/1.75 100/1.65

10/2.50 50/2.45 100/2.35

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 for S4 Hub Rings 50 lor S6

Disk Library Cases 8"—3.00 5"—2.25

Head Disk Cleaning Kits 12

AMARAY Disk Storage Systems in stock.

Innovative Concepts FLIP 'N' FILES in stock.

CASSETTE TAPES—AGFA PE-B11 PREMIUM
C-IO 10/.61 50/ .58 1O0/.50

C-30 10/.85 50/.82 100/.70

data
systems

2VM-122A 99 ZVM-123G 89

ZVM-131 300 ZVM-135 490

Z100 16-bil/B-bit System CALL
Z29 Terminal {DEC and ADM compatible) 680

2-150 IBM PC COMPATIBLE CALL
Z-160 PORTABLE PC CALL
We stock entire Zenith line.

USI Hideo Monitors - Green or AMBER 20 MHz hi-res

Dealer and OEM inquiries invited

WRITE FOR IBM PC COMPATIBLE PRICES
HottiPlis— IBM if Apple 179

Quadboard lor IBM available

KOALA PAD Touch Tablets—Apple. Atari. IBM, CBM

PeKhtext 5000 Software Package 199

PFS Software tor IBM and Apple In stock

SPINNAKER Software C64/VIC, Apple. IBM, Atari

VOTRAX Personal Speech System 269

BMC9191 Color Monitor 229

BMC 12A 12" Green Monitor 79

Dynax [Brother) DX-15 Daisy Wheel Printer 469

Brother HR-Z5 Daisy What Printer (25 cps) 749

Itoh Prowiiter Parallel Printer 379

Pinuoalc 1090 Printer writ Corrasponifenu Made 279

Gemini 1 OX 289

EPSON. Okitfitt Stir Micnwla printers in slack

USt CompuMOD 4 RF Modulator 29

We Stock AHOEK Monitors

A P Products 15% OFF

COMPUTER COVERUPS IN STOCK

BROOKS 6 Outlet Surge SiBflrmor/Noitt Filter 54
Surge Suppressor-5 outlet 29

Electrohome 1302-2 13" Hi-res RGB Monitor 335

Panasonic 12" Monitor (20 MHz) with audio 135

Syncrlek SYH-1 Micro computer 189

Hewlett Packard
Write or call tor prices.

DATAShIelFb^ $265
Battery back up Uninterruptible Power Supply with surge and

noise tillering. The answer to your power problems.

nitXHf-TETioM
SPINNAKER and Broderbund Software in stock.

215-822-7727

252 Bethlehem Pike

Colmar. PA 18915
A B Computers

WRITE FOR CATALOG. Add S1.50 per order for United Parcel.

We pay balance ot UPS surface shipping charges on ail prepaid orders

(add extra for mail. APO/FPO. air). Prices include cash discount.

Regular prices slightly higher. Prices subject to change.
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SH " lor Plraml. B'~1II1, .Id Edmtiml 
mt,llIm'IIL Ed.coliml 01_11, mll.blL 

$245 base price 
Anchor 
Automation ........ r~_ 

.... ;;::,-,1 ------------
PETSCAN I 

Signalman ~~~';'---
MODEMS 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modems are Direct COMeCt, and Ilovide the 
best price-performance values. Dill.,. •• DEI '1.,lria 
1"lbj 
V.lkllllll, •• ~ CI.,.ter gW. 68 
Mark VII AulD Dial/AulD Answer 99 
Marir XII Sma" Model 1200/300 279 
ji"fiiWETsiliit;;iiia--'--'--'-'--'--- iTi 
~c Hayes S~~~_!3£~~~ _______ ~!.~ 

I --------------------------------- --.--------

PROM QUEEN 'or CI4 or VIC 
Appl. E ... I.lor lor C ••• .,,,, 14 
STAT SIIU.II .. PaeDI"" CI4 

® 
Solid O.k 2 Llftl SOld ,,, CI4 or VIC 
C54MC Switch (networking) 
BACKUP VI.O II,. ",III ,. C64 "VIC 
CARDBOARD/6 MOlhertmrd - VIC 
CARDBOARD/S Motheftx)ard - C64 
CARD PRINT G Printer Int. with Graphics 
CARD PRINT 8 Printer Inler1are-C64NIC 
CAROBOARDl3s Mothertmrd - VIC 
CARDeD C64MC Calculator Keypad 
CARORAM/16 RAM Expans;on' VIC 
C •• ,leo CAROCO Uu ~ .bek 
CIE and VIE IEEE Interlaces in stock 
MSO 0,,1 S'porOI.k lor C64 or IEEE 
MAE Assembler lor C64 
K .. ~ Pad Touel T.II.I-CI4 or VIC 
CBC 4/12 Au~," 01,1111 4 ellli12 bI1 
IULnPLAN lor C64 
Oust Cover If)( C64 or VIC 
Grand Master Chess lor C64 
co.n lI.,u,.'" C64 

with slYiles, color (13phiCS. 50000. turtle graphics. 
BuC.nI II I". B.Ue"" lidded 
ULTRA BAS IC - 64 with Turtle Graphics 
Super Disk Utility - CS4 - includes backlJp 
MiaoChess - C64 - B levels of p(ay 
HES .OOE. will 1I1Iln" lor C64 
Corrmldore 64 Programmers Relereoc:e Guide 
W.rdP" 3+/64 will S,~lri,11 
V1Coolroiler (also C64) - BSR Control ler 
COM VOICE Synthesizer lor C64 or VIC 

130 
CIII 
95 
29 

129 
20 
64 
56 
79 
48 
22 
32 
49 

510 
50 
75 

179 
79 

6 
24 
14 

159 
37 
19 
17 
45 
16 
B5 
50 

139. 
VIC proructs in stock - call tor exira discounts. 
Viet!'! S.~~..!!!_~~ lid E.!~~~'!."'!:_~ _____ . 

APPLE-FRANKLIN ITEMS 
FRANKUN_.pl.b 1lIIIIIbek 
QUENnN Orin. I" A"II/Fnl~11 
Sw.pplr Stop,.r 

automatic switch between paddles and joystick 
KRAFT A,,~ Joy.II'" 
Kraft A~ Paddle Pair 
KII~ PM THeI T.kIIH"II/F".kIIo 
SPINNAKER Sollln" ~ .11Ck 
B"j,""d S.,t .. " II lbe, 
16K RAM Card lor Apple 
M,IU,III-.leruall 
Solid O.k 2 Llftl Slud I" A'~I 
Serial Card lor Apple 
MPC RA./BO ca~ml coni I. IIIIAPIlXT) 
180 Softcard aIlI CP/M (Microsolt) 
RANA Elite I with Controller 
Parallel Printer Interlace/Cable 
Mlcro1lk lid MPC I.l.rl,," II .Iack 
Grappler + Intefface 
DC Hayes Micromodem II, lie with Smartcom 
PFS: A~ " PFS: R."rl " PFS: Gn,1 
Videx 80 CoIurm Card 
A,pIe Bill Bilk 

IB9 
26 

40 
30 
90 

59 
IB5 
29 
89 

139 
235 
389 

69 

r35 
245 
95 

209 
19 

Allows ycu 10 c:omecl up 10 30 CBM/PET Comp.slers 10 
shared disk drives and printers. Completely transparent 10 the 
user. Perfect for schools Of multiple word Pf0ces5ing coo­
' i\J,nations. Base conl~ration supports 2 COIT1lUlers. Addi-
!.~!I_~!!:.~E~~.!P.~!~ _______ _ 

COMPACK/STCP $115 
l.t~II, .. t T,nnl,.1 PICD,' lor PET, CBM, C64 
InciJdes ACtA Hardware I STep Software ---------------------
MSD DUll Disk lor IEEE or C64 570 

Provide big saeen capability tor appIicalklns. 

Copy-Wrltll Word Precnsor for C64 49 
Full-featured package with 800 lines 01 text in memory. 
Includes OOuble column printing, gaphic capability, lull prill­
ler support. 

~P.~!.~~~~!~!!1~~!!{~!t.!rIt.r _~_~b! __ .. _1!_9 
VICTORY S.IIln" lor VIC lid C54 

Meta:morplrJsis 16 Creator's Revenge 16 
Labyrinth 01 CreatlY 16 Galactic Conqoesl 16 
Kon!,1) Koog 16 AMMal1l' 16 
Chompef Man 16 Grave Robbers 13 
~!]!r~~~~ ______ ~ __ ~enture~~l2'~_!.~ 
PAPER CUP W,nI P""",r- CBM/C64 60 
ORACLE Orb Bw ~rm Baneries Indu<led 89 
SPINNAKER s.lIln" C64, A"ll lB., AI'" 
Computers First Book 01 PET/CBM 11 
POWER ROM Utitities lor PET/CBM 78 
W01IPro 4+ • 8032, disk, printer 285 
VISICALC lor PET, ATAR!. or Apple 189 
C'.p,I"1 Flm Book ., 54 S."d & G"pllca 11 
SM· KIT "ulCd PET/CBM ROM UtUlllu 40 
PET Spacemaker II ROM Switch 36 
ComlXolte's First Book 01 Games 11 
Oust Cover lor PET, CBM. 4040, or 8050 8 
CoC 11~rf1cu IAOAIIOO, AOA1450, SAOI ~ .be~ 
C •• "t~'. R.,."." GIld. 1. 64 G"p~" II 
ComlXolte!'S Machine L1n~age fOf BegiMers 11 
HES S.IIln" lid Hlmlll II .bek 

AexFile lor PET/CBM/C64 $59 
DataBase, ReporI Writer with calOJ1ations, Mailing Lists. 
Easy to use, and can be modified. 

fORTin" PET7C64fuiiFiG model -::C-;'gi~Rii;Y-5ii 
includes all FOfr."H 79 Standard extensions, structured 6502 
assembler with nested decision macros, standard 16)(64 
screens, ability to read/Write BASIC sequential files, sample 
progams, introckJctory + relerence maooal. 
M.II".,II~r I" FORTH ler independent objecl code 30 
AuUI, P~I I , .. FORTH 20 
iiiiiMPASCAlii';;'-iETicB./C54 99 
Virtually fuJI Jensen-Wirth ImplementaOOn is rrJN suitable fOf 
adVanced placement coorses. 
EARL lor PET/CB. Oisk·bas«! ASSEM8LER 65 -----------
So"rG",~" - BASIC lI11II11 EI1IuIon 45 
Fas~?~~, ~nd, ~ graphics rwtines for PET/CBM. 
RA./RO. rer PET/COM 4K $75 8K $90 

~~~!.L"~!~~!;;C!~~!': PET_._===_..!~ 
cn P,~1e 0''''1 S,ltoro - CI4 21 diaD 75 

STAT I" PET/CB./C64 IIj Apple 95 
C •• ,roMn," SIIIIIIIcII Au~'" RIIII ... 
Includes complete fite handling capabilities, summary statis' 
tics, confidence intervalS, hypothesis tests, exponential mean 
tests, multiple and pclWet' series regression, analysis of vari­
~ histograms, and noo-parametric tests. 
pii ••• o-sOC ..... iWn P_ -----20 
Full-lealured package I .. all Comrrodore comJ)Jlers. 
Full screen editing, and supports disk, tape, and all 
printers. 

DISK 
SPECIALS 
Scoleh (3MI 5" ssJdd 
Scoleh (3MI 5" dsldd 
Scotch (3M) 8" ssjsd 
Scotch (3M) 8" ssJdd 

10/ 2.10 50/ 1.9{) 100/1.86 
10/2.65 50/ 2.45 100/2.40 
10/2.20 50/2.00 100/1 .98 
10/2.80 50/2.50 100/2.47 

We stock VERBATIM DISKS 
Writ. for 011111 •• d OEII priClL 

Serllmal5" ssJdd 10/ 1.80 50/ 1.75 100/ 1.65 
Sentinal5" dS/dd 10/ 2.40 50/ 2.35 100/ 225 

We stock Dysan disks 
Wabash 5" sslsd 
Wabash 5" ssJdd 
Wabash 5" dsJdd 

10/1.50 50/ 1.45 100/1.40 
10/ 1.80 50/ 1.75 100/ 1.65 
10/ 2.50 50/ 2.45 100/ 2.35 

We stock MAXm DISKS 
Writ, lor diller •• d OEM priClL 

Disk Storage Pages 10 fOf S4 Hub Rings 50 lor S6 
Disk Ubrary Cases 8"- 3.00 5"-225 
Head Disk Cleaning Kits 12 
AMARAY Disk Storage Systems in stock. 
~~~~~ts FUP 'N' FILE~ in s~ ____ _ 

CASSETTE TAPES-AGFA PE-6 I f PREMIUM 
C'10 10/ .61 50/.58 100/ .50 
C-30 10/.85 50/.82 100/ .70 ---_ .. _----------- . 

71111"111 I data 
~ systenns 

ZVM-1 22A 99 ZVM-123G 89 
ZVM-131 300 ZVM-135 490 
Z100 11·IIVB·ilt SI'I.. CALL 
Z29 Terminal (DEC and ADM compatible) 680 

Z-150 IBM PC CDMPATIBLE CALL 
Z-160 PORTABLE PC CALl 
We stock entire Zenith line. 

USI Wid .. MIIHm - Glltl "AMBER 20 MHzlHu 
______ Dul" lid OEM l'i,lrIes IRUed ____ _ 

WRITE FOR II. PC COMPATIBLE PRICES 
MlmPbo-llM "A,,. m 
Ouadlxlard fOf IBM available 
KOALA PAD Touch Tablets-Apple, AtarlIBM. CBM 
Puell.d 5000 S.I11ia" Poco,. 199 
PFS Sollln" lor lB. lid Apple II .,,'" 
SPINNAKER Solllnro C64/V1C, A,,1e. IBI, Allri 
VOTRAX Personal Speech System 269 
B.C 9191 C.~r 11111" 229 
BMC 12A 12" Green Monitor 79 
O,uIIB"IU~ OX·15 0.1ay Wi1II1lri,111 469 
Inlllr HR-25 010, WkIIl Prill" 125 e,~ 749 
It 00 Prowritet' Parallel Printer 379 
hlllllic 1090 Prtllu.H~ elm." ........ Mod. 219 
G .. ~I lOX 289 
EPSON, O~iItI, SlIr I ... IeI prill", II llock 
USI COI'l1)UMOO 4 R F MockJIatcr 29 
W. S1Jck A.OU •• !IIn 
A P ProciJcts 15'1\ OFF 
COMPUTER COVERUPS IN STOCK 
BROOKS 6 O,U.I Sir" S'"rllW/lhtu flier 54 
Surge Suppressor·6 outlet 29 
EleclroOOme 1302·2 13" Hi-res RGB Monitor 335 
Panasonic 12" Mmitor (20 MHz) with audio 135 
S,lIrt.k SYI·I .Ie""."br 189 

~~~~~~!:~.:~~~~-----~~. 
DATASHIELD BACKUP POWER SOURCE $265 
Battery back up Unilterruptible Power Suppty with surge and 
noise filtering. The answer to yoor power problems. 

--A"TrRI- WE STiicKENTIRfITNE' 
SPINNAKER and Brodertxrnd Software in stock. 

215-822-7727 WRITE FOR CATALOG . Add 5150 per order lor UOIled Parcel . A B Computers We pay balance of UPs surface shiPPing charges on all prepaldord ers 
252 Bethlehem Pike (add extra fOI mall APOIFPO all) Prices Include cash dlscmmt 
Colmar, PA 18915 Regular prices sl,g~tly !llgnel Pflces subject to chi1nge 



open the file for writing, write the file (including

the new entries), and close the file.

Other Features

The program includes routines to display the rec

ords sorted by check number (lines 2000-2060)

or by payee name (lines 3000-3050). Both of these

use the simple sorting routine in lines 9000-9035.

Also included is a routine which will find the payee

name and amount when given the check number.

As with the correction routine, it would be simple

to modify this to search for check number when

given the payee name.

Another user-friendly feature is the sub

routine at line 9900. This halts the program until

you rewind the tape, to insure that you will always

begin recording at the start of the file.

Customizing The Program

It may be more efficient to have a separate pro

gram for each of the functions, particularly if you

have only limited memory, as with the unex-

panded VIC. Each of the major routines presented

here can be separated into an individual program.

Note, however, that most of the routines call other

routines. For example, the routine in lines 2000-

2055 also needs lines 8000-8040, 9000-9035, and

9900.

The screen displays in the program have been

set up for the VIC's 22-column screen. If you are

using a 64 or PET/CBM, you can adjust the PRINT

statements so that the output will look better on

your wider screen display. No other modifications

are necessary, but 64 users should remember that

the 64 screen display will blank while the program

is searching for or reading the file. Also, when

the file is found, you'll need to press the Commo

dore logo key for the reading to proceed.

For unexpanded VICs, not enough memory

is available to set up the array for 25 checks. To

prevent an OUT OF MEMORY ERROR, you'll

have to change the DIM in line 110 to C$(5,3) and

the 25 in lines 1025, 6015, 6030, and 8010 to 5.

You'll also need to omit spaces everywhere in the

program except in the PRINT statements. A file of

five records isn't long enough to store a useful

amount of information, but it will illustrate the

principles of data files. On the other hand, if you

have a 64 or PET/CBM, you may have enough

memory for arrays of more than 25 rows, and

changing the lines mentioned above will allow

you to create files with more records.

Disk Modifications
The procedure for creating and manipulating disk

data files is essentially the same as that for tape

data files. In fact, working with disk files is much

easier, since it is not necessary to constantly stop

and rewind the tape. Also, the reading and writing

is much faster.

To use the program presented here with disk,

first delete all the lines which refer to rewinding

the tape: 1005, 1010, 2005, 3005, 4005, 5005, 5015,

6005, 6020, and 9900.

These are the lines which must be modified

to use the program with a disk drive:

1015 OPEN 1,8,8,"0:CHECK INFO FILE.S.W"

5390 OPEN 1,8,8, "(30:CHECK INFO FILERS,W"

6060 OPEN 1,8,8,"@0:CHECK INFO FILE,S,W"

8005 OPEN 1,8,8,"0:CHECK INFO FILE,S,R"

Information Handyman For Commodore

Refer to the "Automatic Proofreader" article before typing this

program in.

100 PRINT"{CLR}{2 SPACES}{RVS}C HECK
[2 SPACESjM E N U{OFF}":CLR irem 71

110 DIM C$(25,3):Z$=CHR?(13) :rem 149

115 PRINTrPRINT "CODE";TAB(5);"FUNCTION":

PRINT :rem 142

120 PRINT" 1 - ENTER CHECK":PRINTTAB(6)"I

^FORMATION" : rem 77

125 PRINT" 2 - DISPLAY IN CHECK"sPRINTTAB

(6)"NO. SEQUENCE" irem 96

130 PRINT" 3 - DISPLAY IN PAYEE"jPRINTTAB

(6)"NAME SEQUENCE" :rem 201

135 PRINT" 4 - FIND PAYEE NAME":PRINTTAB(

6)"AND CK. AMOUNT I rem 43

140 PRINT" 5 - CHANGE ITEMS IN"iPRINTTAB(

6)"FILE" irem 16

145 PRINT" 6 - ADD ITEMS TO":PRINTTAB(6)"

FILE" :rem 69

150 PRINT" 7 - END PROGRAM":PRINT:PRINT

:rem 72

155 PRINT"!f2,3,4,5,6, OR 7:"; : rem 246
160 INPUT C1$:C=VAL<C1$):REM C1$=CHOICE

:rem 227

165 IF C<1 OR C>7 THEN 160 :rem 250

170 PRINT"IS ";C1$;" CORRECT{2 SPACES}";:
INPUT"YES{5 LEFT}";E$ :rem 88

175 IF LEFT$(E$,1)<>"Y" THEN 155 : rem 115

180 ON C GOTO 1000,2000,3000,4000,5000,60

00,7000 :rem 22

1000 REM DATA ENTRY :rem 81

1005 PRINT"(CLR)REMOVE PROG. TAPE AND REP

LACE WITH FILE TAPE (REWOUND)"
:rem 82

1010 PRINT"TYPE {RVSjCONT[OFF} TO CONTINU

E":STOP :rem 53

1015 OPEN 1,1,1,"CHECK INFO FILE":rem 254

1020 GOSUB 9950 :rem 26

1025 FOR R=l TO 25 :rem 121

1030 INPUT"{DOWN}CHECK NO.: ";C$(R,1):IF

{SPACe}c$ER,1)="STOP" THEN 1055
:rem 159

1035 INPUT"{4 SPACESjPAYEE: ";C$(R,2)
:rem 238

1040 INPUT"{3 SPACES}AMOUNT: "rC$(R,3)
:rem 75

1045 PRINT#1,C$(R,1);Z§;C$(R,2);Z$;C$(R,3

) :rem 247

1050 NEXT :rem 5

1055 CLOSE 11GOSUB 9600-.GOTO 100 : rem 255

2000 REM SORT AND DISPLAY BY CHECK NO.

:rem 155

2005 PRINT"{CLR}":GOSUB 9900 trem 183

2010 GOSUB 8000:REM READ FILE :rem 101

2015 S=1:GOSUB 9000:REM SORT BY NO.

irem 216
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open the file for writing, write the file (including 
the new entries), and close the file . 

other Features 
The program includes routines to display the rec­
ords sorted by check number (lines 2000-2060) 
or by payee name (lines 3000-3050). Both of these 
use the simple sorting routine in lines 9000-9035. 
Also included is a routine which will find the payee 
name and amount when given the check number. 
As with the correction routine, it would be simple 
to modify this to sea rch for check number when 
given the payee name. 

Another user-friendly feature is the sub­
routine at line 9900. This halts the program until 
you rewind the tape, to insure that you will a lways 
begin recording at the s tart of the fil e . 

Customizing The Program 
It may be more efficient to have a separa te pro­
gram for each of the functions, particularly if you 
have only limited memory, as with the unex­
panded VIC. Each of the major routines presented 
here can be separated into an individual program. 
Note, however, that most of the routines call other 
routines. For example, the routine in lines 2000-
2055 also needs lines 8000-8040, 9000-9035, and 
9900. 

The screen disp lays in the program have been 
set up for the VIC's 22-column screen. 1£ you are 
using a 64 or PET/CBM, you can adjust the PRINT 
statements so that the output will look better on 
your wider screen display . No other modifications 
are necessary, but 64 users should remember that 
the 64 screen display will blank while the program 
is searching for or reading the file. Also, when 
the file is found, you' ll need to press the Commo­
dore logo key for the reading to proceed . 

For unexpanded VICs, not enough memory 
is available to set up the array for 25 checks. To 
prevent an OUT OF MEMORY ERROR, you' ll 
have to change the DIM in line 110 to C$(5,3) and 
the 25 in lines 1025, 6015, 6030, and 8010 to 5. 
You'll also need to omit spaces everywhere in the 
program except in the PRINT statements. A file of 
five records isn' t long enough to store a useful 
amount of information, but it will iJius trate the 
principles of data files . On the other hand, if you 
have a 64 or PET/CBM, you may have enough 
memory for arrays of more than 25 rows, and 
changing the lines mentioned above will allow 
you to crea te files with more records. 

Disk Modifications 
The procedure for crea ting and manipulating disk 
data fil es is essentially the same as that for tape 
data files . In fact, working with disk files is much 
easier, since it is not necessary to constantly stop 
and rewind the tape. Also, the reading and writing 
is much faster. 
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To use the program presented here with disk, 
first delete all the lines which refer to rewinding 
the tape: 1005, 1010, 2005, 3005, 4005, 5005, 5015, 
6005,6020, and 9900. 

These are the lines which must be modified 
to use the program with a disk drive: 

101 5 OPEN 1 , 8 , 8 ," 0:CHECK INFO FI LE,S ,W " 
5090 OPEN 1 , 8 , 8 , "@0:CHECK INFO FILE , S ,W" 
6060 OPEN l,8, 8 ," @0:CHECK INFO FILE, S , W" 
8005 OPEN l,8 , 8 ," 0 :CHECK INFO FI LE , S , R" 

Information Handyman For Commodore 
Refer to the "Automaftc Proofreade( article before typing this 
program in. 

100 PRINT"{CLR}{2 SPACES} {RVS}C H E C K 
(2 SPACES}M E N U(OFF}",CLR ,rem 71 

110 DIM C$(25,3):Z$=CHR$(13) ,rem 149 
115 PRINT, PRINT "CODE",TAB(5),"FUNCTION": 

PRINT : rem 142 
120 PRINT" 1 - ENTER CHECK":PRINTTAB(6)"I 

NFORMATION " :rem 77 
125 PRINT" 2 - DISPLAY IN CHECK":PRINTTAB 

( 6 ) II NO • SEQUENCE II : rem 96 
130 PRINT" 3 - DISPLAY IN PAYEE",PRINTTAB 

(6) "NAME SEQUENCE" ,rem 201 
135 PRINT" 4 - FIND PAYEE NAME":PRINTTAB( 

6) "AND CK . AMOUNT : rem 43 
140 PRINT" 5 - CHANGE ITEMS IN",PRINTTAB( 

6)"FILE" :rem 16 
145 PRINT" 6 - ADD ITEMS TO":PRINTTAB(6)" 

FILE" : rem 69 
150 PRINT " 7 - END PROGRAM":PRINT:PRINT 

: r em 72 
155 PRINT "1,2,3,4,5,6, OR 7:"; :rem 246 
160 INPUT Cl$:C=VAL(Cl$):REM Cl$=CHOICE 

:rem 227 
165 IF C<l OR C>7 THEN 160 :rem 250 
170 PRINT"IS ", Cl$," CORRECT{2 SPACES}",: 

INPUT"YES{5 LEFT}" ,E$ ,rem 88 
175 IF LEFT$ (E$,l )<>"Y" THEN 155 :rem 115 
180 ON C GOTO 1000,2000,3000,4000,5000,60 

00 , 7000 : rem 22 
1000 REM DATA ENTRY : rem 81 
1005 PRINT "( CLR}REMOVE PROG. TAPE AND REP 

LACE WITH FILE TAPE (REWOUND)" 
:rem 82 

1010 PR INT"TYPE (RVS}CONT(OFF) TO CONTI NU 
E":STOP :rem 53 

1015 OPEN 1,1,l,"CHECK INFO FILE":rem 254 
1020 GOSUB 9950 : rem 26 
1025 FOR R=1 TO 25 : rem 121 
1030 INPUT" (OOWN) CHECK NO., ",C$ (R,l) :IF 

(SPACE}C$(R,I)="STOP" THEN 1055 
srem 159 

1035 INPUT " (4 SPACES}PAYEE: ",C$(R,2) 
:rem 238 

1040 INPUT"{3 SPACES}AMOUNT: ",C$(R,3) 
:rem 75 

1045 PRINTt l,C$(R,l),Z$,C$(R,2),Z$,C$(R,3 
) :rem 247 

1050 NEXT :rem 5 
1055 CLOSE I:GOSUB 9600:GOTO 100 :rem 255 
2000 REM SORT AND DISPLAY BY CHECK NO. 

2005 
2010 
2015 

PRINT"{CLR}": GOSUB 9900 
GOSUB 8000:REM READ FILE 
S=l:GOSUB 9000:REM SORT BY 

:rem 155 
zrem 183 
: rem 101 

NO. 
zrem 216 



2020

2025

2030

2035

2040

2045

2050

2055

2060

3000

3005

3010

3015

3020

3025

3030

3035

3040

3045

3050

4000

4005

4010

4015

PRINT TAB(5);"{CLRjCHECK LISTING"

:rem 56

PRINT TAB(3);"CHECK SEQUENCE":PRINT:
PRINT -rem 117

PRINT"CHECK/AMOUNT";TAB(14);"PAYEE"

:rem 178

FOR R=l TO Rl irem 151

V=VAL(C$(R,3)):V1=V1+V :rem 252
PRINT C$(R,1),C?(R,2),C?(R,3)

:rem 23 2

NEXT

PRINT:PRINT"TOTAL AMOUNT

:rem 6

VI

:rem 184

:rem 27GOSUB 9600:GOTO 100

REM SORT AND DISPLAY BY PAYEE

:rem 231

PRINT"{CLR)":GOSUB 9900 :rem 184
GOSUB 8000:REM READ FILE :rem 102

S=2:GOSUB 9000:REM SORT BY PAYEE

:rem 131

PRINT TAB(7);"{CLRjCHECK LISTING"

:rem 59

PRINT TAB(5);"PAYEE SEQUENCE":PRINT:

PRINT :rem 142

PRINT"PAYEE/AMOUNT";TAB{17);"CHECK":
PRINT :rem 125

FOR R=l TO Rl :rem 152

PRINT C$(R,2),C?(R,1),C?(R,3)

:rem 228

:rem 235

:rem 27

rem 228

rem 185

rem 103

N5
rem 133

rem 147

rem 103

:rem 88

NEXT R:PRINT:PRINT

GOSUB 9600:GOTO 100

REM FIND PAYEE AND AMOUNT

PRINT"{CLR}":GOSUB 9900
GOSUB 8000:REM READ FILE

INPUT"{CLR}ENTER CHECK NO

4020 FOR R=l TO Rl

4025 IF N?=C$(R,1) THEN 4040

4030 NEXT R

4035 PRINT "CHECK NO. ";NS;" NOT FOUND IN

FILE":GOTO 4050 :rem 82

4040 PRINT"{2 DOWN}{2 SPACES}PAYEE :

4045

4050

5000

5005

5010

5015

5020

5025

5030

5035

5040

5045

5050

5055

5060

5065

5070

5075

5080

{SHIFT-SPACE}";C$(R, 2)
PRINT" AMOUNT : M;C$(R#3)

GOSUB 9600:GOTO 100

REM CHANGE FILE DATA

PRINT"{CLR}":GOSUB 9900
GOSUB 8000:REM READ IN FILE

PRINT"FILE IN MEMORY":GOSUB 9900

:rem 184

GOSUB 9950

INPUT"{DOWN}ITEM TO CHANGE
="STOP" THEN 5090

FOR R=l TO Rl

IF N$=C$(R,1) THEN 5050

NEXT

PRINT"{DOWN}ITEM ";N$;
FILE":GOTO 5025

PRINT"{2 DOWN}CHECK NO

:rem 194

C$(R,2)

:rem 241

';C$(R,3)

:rem 78

PRINT:PRINT"ENTER CORRECTIONS:"

:rem 107

INPUT"CHECK NO.";C?(R/1) : rem 107

INPUT"{4 SPACES}PAYEE";C$(R,2)

:rem 188

INPUT"{3 SPACES}AMOUNT";C$(R,3)
:rem 25

:rem 172

:rem 80

:rem 28

:rem 137

:rem 186

:rem 255

:rem 30

N$:IF N$

:rem 213

:rem 149

:rem 107

: rem 8

NOT FOUND IN

:rem 110

PRINT"{4 SPACES}PAYEE:

PRINT"{3 SPACES}AMOUNT:

5085

5090

5095

5100

5105

5110

5115

5120

6000

6005

6010

6015

6020

6025

6030

6035

6040

6045

6050

6055

6060

6065

6070

6075

6080

7000

7005

7010

8000

8005

8010

8015

8020

8025

8030

8035

8040

9000

9005

9010

9015

9020

9025

9030

9035

9600

9605

9610

9615

9620

9900

9950

GOTO 5025 :rem 215

OPEN 1,1,1,"CHECK INFO FILE" :rem 5

FOR R=l TO Rl :rem 160

PRINT#1,C5(R,1) :rem 58

PRINT#1,C$(R,2) :rem 64

PRINT#1,C$(R,3) :rem 61

NEXT R :rem 93

CLOSE 1:GOSUB 9600:GOTO 100 :rem 252

REM ADD DATA TO FILE :rem 80

PRINT"{CLR}":GOSUB 9900 :rem 187

GOSUB 8000:REM READ FILE :rem 105

IF Rl>=25 THEN PRINT"NO MORE DATA CA

N BE{3 SPACESjADDED TO FILE":GOTO 60

80 :rem 89
PRINT"FILE IN MEMORY":PRINT:GOSUB 99

00 :rem 124

GOSUB 9950:PRINT"{DOWN}ADDITION TO F
ILE" :rem 79

FOR R=R1+1 TO 25 :rem 40

INPUT"{DOWN}CHECK NO.: "?C$(Rf1):IF
{SPACE j C$(R#1) = "STOP

INPUT"{4 SPACES}PAYEE:

INPUT"{3 SPACES}AMOUNT

THEN 6060

:rem 170

";C$(R,2)

:rem 239

;C$<R,3)

:rem 85

N=N+1:NEXT R :rem 203

PRINT"MAXIMUM NUMBER OF CHECKS ENTER

ED" :rem 213

OPEN 1,1,1, "CHECK INFO FILE" : rent 3

R1=R1+N:FOR R=l TO Rl :rem 148

PRINT#1,C?(R,1):PRINT#1,C$(R,2):PRIN
T#1#C$(R,3) :rem 160

NEXT :rem 17

CLOSE 1:GOSUB 9600:GOTO 100 :rem 2

REM END OF PROGRAM :rem 47

PRINT "{CLR}PROGRAM{2 SPACESJTERMINA

TED" -rern 53
END :rem 159

REM READ IN DATA FILE :rem 153

OPEN 1,1,0,"CHECK INFO FILE" :rem 3

FOR R=l TO 25 :rem 122

INPUT#1(C$(R,l)iINPUT*1,C$(R

T#1,C?(R,3)

IF ST=64 THEN 8030

NEXT R

CLOSE 1:R1=R

PRINT:PRINT Rl;"RECORDS IN FILE"

rem 239

RETURN ;rem 172

REM SORT :rem 245

F=0:FOR R=l TO Rl-1

2):INPU

rem 170

rem 161

:rem 96

rem 190

rem 230

IF C$(R,S)<=C$(R+1,S) THEN 9030

:rem 59

FOR E=l TO 3 :rem 63

S$=C?(R,E):C$(R,E)=C$(R+1,E):C$(R+1,

E)=S$ :rem 136
NEXT E:F=1 :rem 66

NEXT R:IF F<>0 THEN 9005 :rem 19

RETURN :rem 177

REM WAIT FOR RETURN KEYPRESS :rem 37

PRINT:PRINT"HIT RETURN FOR MENU"

:rem 77

GET C1$:IF Cl$="" THEN 9610 :rem 41

IF C1$OCHR$(13) THEN 9610 : rem 43

RETURN :rem 177

PRINT"REWIND TAPE AND TYPE{2 SPACES}

{RVS}CONT{OFF}":STOP:RETURN :rem 29
PRINT"{CLR}{RVS}{3 SPACESjENTER STOP
TO END{6 SPACES}ENTRY{2 SPACES}ROUT
INE{4 SPACES}{OFF}":RETURN : rem 239©
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2020 PRINT TAB(5),"(CLR)CHECK LISTING" 
:rem 56 

2025 PRINT TAB(3) ,"CHECK SEQUENCE":PRINT: 
PRINT :rem 117 

2030 PRINT"CHECK /AMOUNT",TAB(14) ,"PAYEE" 
:rem 178 

2035 FOR R=l TO Rl : rem 151 
2040 V=VAL(C$ (R,3»:V1=V1+V :rem 252 
2045 PRINT C$(R,l),C$(R,2),C$(R,3) 

:rem 232 
2050 NEXT : rem 6 
2055 PRINT:PRINT"TOTAL AMOUNT: ",VI 

:rem IB4 
2060 GOSUB 9600:GOTO 100 :rem 27 
3000 REM SORT AND DISPLAY BY PAYEE 

3005 
3010 
3015 

PRINT"(CLR)":GOSUB 9900 
GOSUB B000:REM READ FILE 
S=2:GOSUB 9000:REM SORT BY 

:rem 231 
:rem 1B4 
: rem 1"2 

PAYEE 
:rem 131 

3020 PRINT TAB(7) ,"(CLR)CHECK LISTING" 
: rem 59 

3025 PRINT TAB(5),"PAYEE SEQUENCE":PRINT: 
PRINT : rem 142 

3030 PRINT"PAYEE / AMOUNT",TAB(17) ,"CHECK": 
PRINT :rem 125 

3035 FOR R=l TO R1 :rem 152 
3040 PRINT C$(R,2),C$(R,l),C$(R,3) 

:rem 22B 
3045 NEXT R:PRINT:PRINT :rem 235 
3050 GOSUB 9600:GOTO 100 :rem 27 
4000 REM FIND PAYEE AND AMOUNT :rem 22B 

005 PRINT"(CLR)":GOSUB 9900 :rem 1B5 
4010 GOSUB B000:REM READ FILE :rem 103 
4"15 INPUT"(CLR)ENTER CHECK NO.",N$ 

: rem 133 
4020 FOR R=l TO R1 :rem 147 
4"25 IF N$=C$(R,l) THEN 4"40 :rem 103 
4030 NEXT R : rem BB 
4"35 PRINT "CHECK NO. ",N$," NOT FOUND IN 

FILE" : GOTO 4"50 : rem B2 
4"4" PRINT" (2 DOWN ) (2 SPACES) PAYEE : 

(SHIFT-SPACE)", C$ (R, 2) : rem 172 
4045 PRINT" AMOUNT: ",C$(R,3) :rem B0 
405" GOSUB 9600:GOTO 10" :rem 2B 
5000 REM CHANGE FILE DATA :rem 137 
5:005 PRINT"(CLR )":GOSUB 9900 :rem 1B6 
501" GOSUB B"0":REM READ IN FILE :rem 255 
5-"15 PRINT"FILE IN MEMORY": GOSUB 9900 

:rem 184 
5"20 GOSUB 995" :rem 30 
5025 INPUT"(DOWN)ITEM TO CHANGE",N$:IF N$ 

="STOP" THEN 509" : rem 213 
5030 FOR R=l TO R1 :rem 149 
5"35 IF N$=C$(R,l) THEN 5050 :rem 1"7 
504" NEXT : rem B 
5"45 PRINT"(DOWN)ITEM ",N$," NOT FOUND IN 

FILE":GOTO 5025 :rem 110 
5050 PRINT"(2 DOWN)CHECK NO.: ",C$(R,l) 

:rem 194 
5055 PRINT"(4 SPACES)PAYEE: ",C$(R,2) 

:rem 241 
506" PRINT"(3 SPACES)AMOUNT: ",C$(R,3) 

: rem 78 
5"65 PRINT:PRINT"ENTER CORRECTIONS:" 

:rem 137 
5"7" INPUT"CHECK NO.",C$(R,l) :rem 107 
5075 INPUT"(4 SPACES)Pl\YEE",C$(R,2) 

:rem 1BB 
5"B0 INPUT"(3 SPACES)AMOUNT",C$(R,3) 

:rem 25 

50B5 GOTO 5025 :rem 215 
5090 OPEN 1,1,1,"CHECK INFO FILE" :re:m 5 
5095 FOR R=l TO R1 :rem 16" 
510" PRINTi1,C$(R,l) :rem 5B 
51"5 PRINTU,C$(R,2) :rem 64 
5110 PRINTU, C$ (R, 3) : rem 61 
5115 NEXT R :rem 93 
5120 CLOSE l:GOSUB 9600:GOTO 100 :rem 252 
6000 REM ADD DATA TO FILE :rem B0 
6""5 PRINT" ("CLR) " :GOSUB 990" : rem IB7 
6010 GOSUB B0"":REM READ FILE :rem 105 
6"15 IF Rl>=25 THEN PRINT"NO MORE DATA CA 

N BE(3 SPACES)ADDED TO FILE":GOTO 60 
B0 :rem B9 

6"'20 PRINT"FILE IN MEMORY":PRINT:GOSUB 99 
00 :rem 124 

6025 GOSUB 9950:PRINT"(DOWN)ADDITION TO F 
ILE" :rem 79 

6030 FOR R=Rl+1 TO 25 :rem 40 
6035 INPUT"(DOWN)CHECK NO.: ",C$(R,l):IF 

(SPACE)C$(R,l)="STOP" THEN 6060 
:rem 170 

6040 INPUT"(4 SPACES)PAYEE: ",C$(R,2) 
:rem 239 

6045 INPUT"(3 SFACES) AMOUNT: ",C$(R,3) 
:rem 85 

6"50 N=N+l:NEXT R :rem 203 
6055 PRINT"MAXIMUM NUMBER OF CHECKS ENTER 

ED" :rem 213 
6060 OPEN 1,1,1,"CHECK INFO FILEI! :rem 3 
6065 Rl=Rl+N: FOR R=l TO Rl : rem 14B 
6070 PRINTil,C$(R,l):PRINT#l,C$(R,2):PRIN 

TU,C$(R,3) :rem 160 
6075 NEXT :rem 17 
60B0 CLOSE l:GOSUB 9600:GOTO 1"0 :rem 2 
7000 REM END OF PROGRAM :rem 47 
7005 PRINT "(CLR)PROGRAM(2 SPACES)TERMINA 

TED" : rem 53 
7010 END :rem 159 
B000 REM READ IN DATA FILE :rem 153 
B005 OPEN 1,1,", "CHECK INFO FILE" :rem 3 
B0 10 FOR R=l TO 25 :rem 122 
BOIS INPUT#l,C$(R,l):INPUTil,C$(R,2):INPU 

Tt l,C$(R,3) :rem 170 
B020 IF ST=64 THEN B030 :rem 161 
B025 NEXT R :rem 96 
B030 CLOSE l:Rl=R :rem 190 
B035 PRINT:PRINT Rl,"RECORDS IN FILE" 

BI!I40 RETURN 
9000 REM SORT 
9005 F=0:FOR R=l TO Rl-l 
9"1" If C$(R,S)<=C$(R+l,S) 

:rem 239 
: rem 172 
:rem 245 
: rem 230 

THEN 9030 
:rem 59 

9015 FOR E=l TO 3 : rem 63 
9020 S$=C$(R,E):C$(R,E)=C$(R+l,E):C$(R+l, 

E)=S$ :rem 136 
9025 NEXT E:F=l :rem 66 
9030 NEXT R:IF F< >0 THEN 90"5 :rem 19 
9035 RETURN : rem 177 
9600 REM WAIT FOR RETURN KEYPRESS :rem 37 
9605 PRINT:PRINT"HIT RETURN FOR MENU" 

;rem 77 
9610 GET Cl$:IF Cl$="" THEN 9610 :rem 41 
9615 IF Cl$<>CHR$(13) THEN 9610 :rem 43 
962" RETURN : rem 177 
99"0 PRINT"REWIND TAPE AND TYPE(2 SPACES) 

(RVS )CONT( OFF) ":STOP:RETURN :rem 29 
9950 PRINT"(CLR)(RVS)(3 SPACES)ENTER STOP 

TO END(6 SPACES)ENTRY(2 SPACES)ROUT 
INE(4 SPACES) (OFF)":RETURN :rem 23910 
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MacroDOS For Atari
Parti

jrryAlen

This utility will simplify Atari disk operations, allowing

you to read the directory and erase files without losing

the program in memory.

MacroDOS is an instant access disk utility

package for a one- or two-drive DOS 2.0 system.

MacroDOS uses only three pages of RAM and

therefore can be permanently coresident in mem

ory with the FMS. You can pretty well forget about

MEM.SAV. And when you call DOS, you won't

have to worry about losing your BASIC or machine

language program when you return. The utility

can also be used without a cartridge.

MacroDOS supports all the normal DUP func

tions excepting file and disk duplication, some of

which can still be accomplished with the SAVE

(binary file) command. Also, MacroDOS incorpo

rates a new feature to DUP systems: hex or dec

RUN and address entries, and a permanently

available hex-to-decimal, decimal-to-hex con

verter. You'll have no more lost time looking for

that subroutine, which must be around some

where, or couldn't be loaded anyway because it

conflicts with something that is in memory.

You will still be allowed the option of using

Atari DUP, but now, before you take that step,

the directory can be safely checked to confirm

that MEM.SAV is indeed there.

A Safe Location
MacroDOS resides in memory after the FMS,

where Atari DUP would normally load. The big

difference here is that it pushes MEMLO up to

stay out of the way of your programs. You will

still have use of page 6, page 4, and even page 1.
When SYSTEM RESET or BREAK is hit, Macro

DOS will reinitialize itself unless you have exited

to Atari DUP, which resets the old vectors.

Some of the MacroDOS operations differ

slightly, but if you have used Atari DOS-DUP,

there is really little to learn, and you may even

find that the new operation is easier to master

and execute.

When working with MacroDOS, you should
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be using DOS.SYS 2.OS in the same (or a smaller)

configuration that comes on your master disk. If

the listing for the machine language program (Part

2, next month) is used, you should be able to re

align the program for larger versions of DOS.SYS

using more buffer space. The program will check

MEMLO and change everything accordingly.

The program included this month, however,

is for BASIC users, and it's constrained to using a

version of DOS.SYS which, after it has loaded,

has a MEMLO of 7420 ($1CFC), or less. Use the

direct mode command as follows to check if in

doubt: PRINT PEEK(743) + 256*PEEK(744). If your

DOS.SYS has not been altered from the master

disk, MEMLO will be 7420.

A Few Prompts To Learn

There are a few new prompts. First is the > prompt,

which expects the return of a function command's

first letter. The directory, format, and write DOS

functions use the prompt D# and expect just a

single number of 1-4, or just a RETURN, which

defaults to drive 1. The format command also

uses a ? to ask if you're sure, and looks for a Y or

YES before proceeding.

Functions requiring a filename use FN?. The

device name (D:, Dl:, or D2:) must be included in

the name. Rename (RNM) requires only one de

vice name and none for the name after the comma.

The @ prompt is used to mean "at" or "to" when

an address input is required. Asterisk wild cards

are still allowed.

MacroDOS Commands
[D]IR - used to read the disk directory. The

second prompt requires a drive number of 1-

4 or RETURN only for drive 1.

[R]NM - rename a file. As in Atari DUP, use

the device name only with the old name (that

is, D3:MAC*.*,AUTORUN.SYS).

[*]LK-lockafile.

[U]n* - unlock a file.

[FJMT - format a disk. Answer SURE? (?)

with a Y. Give drive number.

MacroDOS For Atari 
Part 1 

Jerry A len 

This ulility will silllpliftJ Alari diskoperalions, allowing 
you to read Ihe dIrectory and erase files without losing 
Ihe program in memory. 

MacroOOS is an instant access disk utility 
package for a one- or two-drive DOS 2.0 system. 
MacroOOS uses only three pages of RAM and 
therefore can be permanently coresident in mem­
ory with the FMS. You can pretty well forget about 
MEM.SAV. And when you call DOS, you won' t 
have to worry about losing your BASIC or machifle 
language program when you return. The utility 
can also be used without a cartridge. 

MacroOOS supports all the normal OUP func­
tions excepting file and disk duplication, some of 
which can still be accomplished with the SAVE 
(binary file) command. Also, MacroOOS incorpo­
rates a new feature to OUP systems: hex or dec 
RUN and address entries, and a permanently 
available hex-to-decimal, decimal-to-hex con­
verter. You' ll have no more lost time looking for 
that subroutine, which must be around some­
where, or couldn't be loaded anyway because it 
conflicts with something that is in memory. 

You will still be allowed the option of using 
Atari OUP, but now, before you take that step, 
the directory can be safely checked to confirm 
that MEM.5AV is indeed there. 

A Safe Location 
MacroOOS resides in memory after the FMS, 
where Atari OUP would normally load. The big 
difference here is that it pushes MEMLO up to 
stay out of the way of your programs. You will 
still have use of page 6, page 4, and even page 1. 
When SYSTEM RESET or BREAK is hit, Macro­
DOS will reinitialize itself unless you have exited 
to Atari OUP, which resets the old vectors. 

Some of the MacroOOS operations differ 
slightly, but if you have used Atari OOS-OUP, 
there is really little to learn, and you may even 
find that the new operation is easier to master 
and execute. 

When working with MacroOOS, you should 
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be using OOS.5YS 2.05 in the same (or a smaller) 
configuration that comes on your master disk. If 
the listing for the machine language program (Part 
2, next month) is used , you should be able to re­
align the program for larger versions of OOS.5YS 
using more buffer space. The program will check 
MEMLO and change everything accordingly. 

The program included this month, however, 
is for BASIC users, and it's constrained to using a 
version of OOS.SYS which, after it has loaded, 
has a MEMLO of 7420 ($1 CFC), or less . Use the 
direct mode command as follows to check if in 
doubt: PRINT PEEK(743) + 256·PEEK(744). If your 
OOS.5YS has not been altered from the master 
disk, MEMLO will be 7420. 

A Few Prompts To Learn 
There are a few new prompts. First is the ) prompt, 
which expects the return of a function command's 
first letter. The directory, format, and write DOS 
functions use the prompt 0# and expect just a 
single number of 1-4, or just a RETURN, which 
defaults to drive 1. The format command also 
uses a? to ask if you' re sure, and looks for a Y or 
YES before proceeding. 

Functions requiring a filename use FN? The 
device name (0: , 01 :, or 02:) must be included in 
the name. Rename (RNM) requires only one de­
vice name and none for the name after the comma. 
The @ prompt is used to mean "at" or "to" when 
an address input is required. Asterisk wild cards 
are still allowed. 

MacroDOS Commands 
[O]IR - used to read the disk directory. The 
second prompt requires a drive number of 1-
4 or RETURN only for drive 1. 
[R]NM - rename a file . As in Atari our, use 
the device name only with the old name (that 
is, 03:MAC'.·,AUTORUN.SYS). 
[']LK - lock a file . 
[U]n' - unlock a file . 
[F]MT - format a disk. Answer SURE? (?) 
with a Y. Give drive number. 



[E]RS- erase file.

[C]RT - return to cartridge; BASIC or

Assembler.

[S]AV - save binary file. Enter the filename at

the prompt. Do not use commas. Enter the

from address at the (a prompt. Then the to

address at the next prompt. The numbers

given can be hex or decimal or both, but must

be preceded by a $ for hex or a period if deci

mal. This command allows appending to an

existing file if a slash (/) is used after the last

letter of the filename. RUN and INIT addres

ses must be added by appending to a file.

POKE (or use command C in DEBUG) 736,737

($2EO,$2E1) for RUN, and 738,739 ($2E2,$2E3)

for INIT. Remember to POKE low, high. Then
go to MacroDOS and append the addresses

you just changed to the file. Do not hit

SRESET between the POKEs and the SAVE

or 736-739 will be cleared.

[L]OD - binary load.

[(a ]RN - run at address. Hex or decimal.

[W]DS - write DOS.SYS (only).

[$]>. -hex to decimal. Enter $ and # together.
Range: $00 to $FFFF.

[.]>$- decimal to hex. Enter a . and # to

gether. Range: .0 to .65535.

[!]DS - escape to Atari DOS (DUP.SYS). Re

member that without MEM.SAVE on a disk

without write protection in drive 1, programs

will be wiped out. After using this command,

you'll have to reboot or load from Atari DUP

using MEM.SAV. (I don't use the letter A

because it's Atari's DUP DIR command and
too easy to accidentally use. The ! forces you

to shift, and therefore, to think a little more.)

In Part 2, we'll continue the discussion of

MacroDOS features, and present the machine

language source code.

If you don't want to type in the programs,

send $3 and a disk or tape with an SASE mailer.

jerry Allen

1906 Carnegie #E

Redondo Beach, CA 90278

MacroDOS

Refer to the "Automatic Proofreader" article before typing this
program in.

HI 20 DIM H*(104):TRAP 95:0PEN #1,B,

0,"D:AUTDRUN.SYS":FOR N=1 TO 1

6:READ H*:B=0

HO 30 FOR C=l TO 99 STEP 2

DP 40 IF H* (C,C+ 2) ="END" THEN GOSUB

B0IEND

DH 50 A=16* <ASC(H* (C) ) -4 8-7* (ASCMH* (

C))>57>)

OB 60 A = A + ASC(Ht (C+l) ) -48-7* <ASC<H* (

C+l) > >57) :B=

HG 70 PUT *1,A:NEXT C:GOSUB 80:NEXT

N

FN 80 IF BOVAL(H«(LEN(H*)-3) > THEN

? "ERROR AT LINE ";N*100:STOP

EJ 90 RETURN

EF 95 END

NB 100 DATA FFFFFC1C082020AE1E84F288

8CE3028CE10284FFA280A00586F3B

4F4A03A9848B9A71F20B21E6BABB8

10F3A90B8D5A0320766200

IP 200 DATA 1EA004ADB005D9E21FF01C8B

10F8C944D06DA9068D5A0320741D2

06A1EA21020761E20701E10F6B9E7

1F4 8C9FEF00920951D5209

KE 300 DATA 68206C1E109CA93F20B21E20

761EAD8005C959D08D20741D30E6A

944 20B21EA92320B21E20761EAD80

05SDED1F8DF41FA0064B96

OC 400 DATA B9EC1F91F38810F860A94620

B21EA94E20B21EA93F20B21E4C761

EC9 57D0112074 1DC8B9F31F91F388

D0F8206A1E10B1C94C5965

KH 500 DATA D034B5FF20951D4E5A03206A

1E20991EA9FFC5D4D004C5D5F0F32

0B6DD20991E20 701F20E61DF0E5AD

E302F00B200517A9005814

BD 600 DATA BDE30260C953D03720951DA0

FFC8B1F3C92FD007EE5A03A99B91F

3C99BD0EE206A1EA9FF85D485D520

951E20ED1E2095IE206602

GK 700 DATA B6DD20ED 1 E2095 1 E2070 I F 1 0

39C940D00620ED1E6CD400C943D00

34C74E4C921D00EA940850CA915B5

0D2040154C9F17C9244940

AB B00 DATA D00B200B 1 F2054 i F 1 00AC92E

D00620021F202D1F106FA903A210D

008A200A909D002A9059D4203A91E

9D4803A9059D4 503A93740

EF 900 DATA 809D4403A9009D49032056E4

302B60A90BD00 2A907A2109D4203A

9029D4803A9009D4503A9D4D0D9A9

0C10BA85D4A200A90B4938

OL 1000 DATA 9D4203A901 1 0E3C003F0D 1 C

08BF015984 8A9C520B21E2044DA6

885D420541F68684CFC1CA5FFF0F

720E61DADE102F0EF20086297

HC 1100 DATA 17D0EAA94020B21E20761EA

CB005C02EF006C024F008D0BD200

0D84CD2D92044DAA001B1F3C99BF

01938E930C90A3002E9075889

IK 1200 DATA A20406D426D5CAD0F905D4B

5D4C810E160A000A201A9F035D44

A4A4A4A20481FA90F35D420481FC

A10EB3021C90A300269065311

BH 1300 DATA 693091 F3C86020AAD920E6D

8A000B1F3CBC9B030F9297F8891F

3CBA99B91F34C701EE6D4D002E6D

5A210A5E09D4403A5E19D7399

EE 1400 DATA 450338A5D4E5E09D4803A5D

5E5E14C8C1E204015A9FEBDE702A

91F8DEB02A9FC850AA91C850B603

E9B9B5344A120243EAE20577B

SO 1500 DATA 2E3EA4205344D7204E52C02

0444FCC205641D39B5452C320544

DC6205352C5204D4ED2202A4ED52

04B4CAA20524 9C49B52454936

m 1600 DATA 2A554620212324FE44313A2

A2E2A9B44313A4 4 4F532E53595 39

BA991850CA91F850D4C941FE202E

302FE1FEND000000000003710 I©

June19&l COMPUTE! 117

[E1RS - erase file. 
[C]RT - return to cartridge; BASIC or 
Assembler. 
[SlAV - save binary file. Enter the filename at 
the prompt. Do not use commas. Enter the 
from address at the @ prompt. Then the 10 
address a t the next prompt. The numbers 
given can be hex or decimal or both, but must 
be preceded by a $ for hex or a period if deci­
mal. This comm and allows appending to an 
existing file if a slash (I ) is used after the last 
letter of the filename . RUN and INIT addres­
ses must be added by appending to a file. 
POKE (or use command C in DEBUG) 736,737 
($2EO,$2El) for RUN, and 738,739 ($2E2,$2E3) 
for INIT. Remember to POKE low, high. Then 
go to MacroDOS and append the addresses 
you just changed to the file. Do not hit 
SRESET between the POKEs and the SAVE 
or 736-739 will be cleared. 
[L10D - binary load. 
[@lRN - run at address. Hex or decimal. 
[W1 DS - write DOS.5YS (only) . 
[$1 >. - hex to decimal. Enter $ and # together. 
Range: $00 to $FFFF. 
[.]>$-decimal to hex. Enter a . and # to­
gether. Range: .0 to .65535. 
[!lDS - escape to Atari DOS (DUP.SYS). Re­
member that without MEM.5AVE on a disk 
without write protection in drive 1, programs 
will be wiped out. After using this command, 
you'll have to reboot or load from Atarl DUP 
using MEM.SAV. (I don't use the letter A 
because it's Atari's DUP DIR command and 
too easy to accidentally use. The! forces you 
to shift, and therefore, to think a little more.) 

In Part 2, we'll continue the discussion of 
MacroDOS features, and present the machine 
language source code. 

If you don' t want to type in the programs, 
send $3 and a disk or tape with an SASE mailer. 

Jerry Allen 
1906 Carnegie #E 
Redolldo Beach, CA 90278 

MacroDOS 
Refer to the -Automotic Proofreode(, orticle before typing this 
program in. 

"12~ DIM H$(104):TRAP 9S:0PEN *l,B, 
~,"D:AUTORUN_SYS":FOR N=l TO 1 
b:READ H$:B=~ 

HO 3~ FOR C= 1 TO 99 STEP 2 
OP 4~ IF H$(C,C+2)="END" THEN GOSUB 

B~:END 

DHS0 A=lb*(ASC(H$(C»-4B-7*(ASC(H$( 
C» >S 71) 

OB b0 A-A+ASC(H$(C+l»-4B-7*(ASC(H$ ( 
C+l) ) >S71 : B=B+A 

"67~ PUT .1,A:NEXT C:GOSUB B0:NEXT 
N 

FHB~ IF B<>VAL(H$(LEN(H$)-3» THEN 
? "ERROR AT LINE " ;N*10~:STOP 

EJ 9~ RETURN 
EF 95 END 
NB1~~ DATA FFFFFCIC~B2020AEIEB4F2BB 

BCE3~2BCE 1~2B4FFA2B0A~0SBbF3B 
4F4A03A9B4BB9A71F2~B21EbBABBB 
10F3A90BBD5A~3207bb20~ 

IP200 DATA lEA004ADB005D9E21FF01CBB 
10FBC944D0bDA90bBD5A~32~741D2 
0bAIEA21~207blE20701E10FbB9E7 

IF48C9FEF~092~951D5209 
tE30~ DATA bB20bCIE109CA93F20B21E2~ 

7blEADB~~5C959D0BD2~741D3~EbA 
94420B21EA92320B21E207blEAD80 
~5BDEDIFBDF41FA~~b489b 

OC400 DATA 89ECIF91F 3B81~FBb0A94b2~ 
B21EA94E20B21EA93F20B21E4C7bl 
EC957D01120741DC8B9F31F91F3B8 
D~FB2~bAIE1~BIC94C59b5 

tH500 DATA D0 3485FF 20 951D4E5A0320bA 
lE2~991EA9FFC5D4D004C5D5F~F32 
~BbDD2~991E2~701F2~EblDF~E5AD 

E3~2F~08200517A90~5814 

BD b0 0 DATA BDE 302b0C953D03720951DA0 
FFCBBIF3C92FD007EE5A~3A99B91F 

3C99BD0EE2~bAIEA9FFB5D485D520 
951E2~EDIE20951E2~bb02 

6t700 DATA BbDD20EDIE20951E2~7~lF10 

3 9C940D00b 20ED1EbCD400C943D00 
3 4C74E4C9 2 1D00EA940850CA91585 
0D2040154C9F17C9244940 

AB8 00 DATA D00820 0 81F20541F100AC92E 
D00b20021F202DIF10bFA903A210D 
00 8A200A909D0 02 A9059D4203A91E 
9D480 3 A9059D4503A93740 

EF900 DATA B09D44 03 A9009D4903205bE4 
302Bb0A90BD002A907A2109D4203A 
9029D4803A9009D4503A9D4D0D9A9 
0C108A85D4A200A90B4938 

Ol 1000 DATA 9D420 3 A90110E 3 C003F0D1C 
0BBF0159848A9C520B21E2044DAb 
885D420541Fb8bB4CFC1CA5FFF0F 
720EbiDADE10 2 F0EF2008b297 

"C 11 00 DATA 17D0EAA94020B21E207blEA 
C8005C02EF00bC024F008D0BD200 
0 D84CD 2 D9204 4DAA001B1F3C99BF 
0 1938E930C90A3002E9075BB9 

It 1200 DATA A2040bD42bD5CAD0F905D48 
5D4C810Elb0A0~0A201A9F035D44 
A4A4A4A204B1FA90F35D420481FC 
A10E83021C90A3002b90b5311 

BH 1300 DATA b93091F 3 C8b020AAD920EbD 
8A000BIF3C8C9B030F9297FBB91F 
3 C8A99B91F34C701EEbD4D002EbD 
5A 2 10A5E09D4403A5E19D7399 

CE 1400 DATA 450338A5D4E5E09D4803A5D 
5E5E14C8CIE204015A9FE8DE702A 
91FBDE802A9FCB50AA91C8508b03 
E989B5344A120243EAE205778 

60 1500 DATA 2E3EA420S344D7204E52C02 
0444FCC205b41D39B5452C320544 
DCb205352C5204D4ED2202A4ED52 
04B4CAA205249C49B5245493b 

6Nl b00 DATA 2A554b20212324FE44313A 2 
A2E2A9B44313A444F532E5359539 
BA991850CA91F850D4C941FE202E 
3 02FEIFEND000000~00003710 0 
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VIC And 64
TRACE

Roger Harris

Debugging is far easier if you can watch your program

in execution. This program adds a valuable TRACE

feature to your debugging toolkit.

Some versions of BASIC have a feature called

TRACE, for debugging programs. Apple BASIC

has a typical implementation: When the inter

preter executes a program with TRACE enabled,

the line number of each executed line will be

printed on the screen. This allows you to observe

the path being taken through your program.

This information can save a great deal of effort

in locating logic errors—problems caused by im

proper program flow. In BASIC, such problems

can be caused by using the wrong line number on

a GOTO or GOSUB, or by using the wrong variable

or conditional test in an IF statement. Tracing,

you can determine the first point at which the

program begins to behave oddly.
Commodore Upgrade BASIC, used by the

VIC-20 and 64, does not have a TRACE. However,

the BASIC program presented here will load a

machine language (ML) routine which provides

the same capability. When the program is run,

the ML is read from DATA statements and POKEd

into memory. After it's been loaded, you may

delete the BASIC program with a NEW command.

Now, enter or LOAD your program and RUN it

normally.

Taking A TRACE

With the trace routine loaded, a SYS statement

may be used to call a subroutine which will enable

the trace. The SYS command is always followed

by the address of a machine language routine. In

this case, the address will depend on where the

ML program was loaded, as I shall explain pres

ently. There is another SYS address to disable

the trace. You may enter either of the SYS state-
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ments before you RUN your program, or they can

be statements within the program itself.

The trace produced by the routine will consist

of a series of program line numbers, separated by

spaces. This display will "wrap" at the end of

screen lines, with no attempt to avoid splitting

the numbers. Any PRINT output produced by

your program will be intermixed with the line

numbers.

An unusual feature of this trace is that it will

show you the result of each IF statement executed.

These results are indicated by printing a T or an F

(true or false) after each line number that contained

a conditional statement. Statements with multiple

conditions will cause a T for each test which is

true, or an F for the first condition which is false.

It is often very important to know if the conditional

part of a statement was executed; this feature

gives you an easy way to verify that the program

is making its decisions properly.

On the VIC or the 64, you can press the STOP

key at any time when your program is running.

You will get a message, BREAK IN 150, for example

(meaning that the program stopped at line 150),

and you will get the READY prompt. You may

then resume execution with a CONT (continue)

command. When the trace is enabled, you will

occasionally find it necessary to use the STOP key

to prevent the trace from scrolling off the screen

too quickly. In some cases, you may want to add

some STOP commands to your program. You can

also edit your program to turn the trace on only at

critical sections and turn it off for sections which

are not under observation. When a program has

been STOPped, by the STOP key or command,

you may enter any immediate mode statement,

such as a PRINT statement to display your vari

ables (?A,B$,F), or a calculation. You may also

change the value of variables with assignment

statements (for example, X=4). You can still use

VICAnd64 
T CE 

Roger Horris 

Debugging is far easier if you can watch your program 
in execution. This program adds a valuable TRACE 
feature to your debugging toolkit. 

Some versions of BASIC have a feature called 
TRACE, for debugging programs. Apple BASIC 
has a typical implementation: When the inter­
preter executes a program with TRACE enabled, 
the line number of each executed line will be 
printed on the screen. This allows you to observe 
the path being taken through your program. 

This information can save a great dea l of effort 
in locating logic errors-problems caused by im­
proper program flow . In BASIC, such problems 
can be caused by using the wrong line number on 
a COTO or COSUB, or by using the wrong variable 
or conditional test in an IF statement. Tracing, 
you can determine the first point at which the 
program begins to behave oddly. 

Commodore Upgrade BASIC, used by the 
VIC-20 and 64, does not have a TRACE. However, 
the BASIC program presented here will load a 
machine language (ML) routine which provides 
the same capability. When the program is run, 
the ML is read from DATA statements and POKEd 
into memory. After it's been loaded, you may 
delete the BASIC program with a NEW command . 
Now, enter or LOAD your program and RUN it 
normally. 

Taking A TRACE 
With the trace routine loaded, a SYS statement 
may be used to call a subroutine which will enable 
the trace . The SYS command is always followed 
by the address of a machine language routine . In 
this case, the address will depend on where the 
ML program was loaded, as I shall explain pres­
ently. There is another SYS address to disable 
the trace. You may enter either of the SYS state-
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ments before you RUN your program, or they can 
be statements within the program itself. 

The trace produced by the routine will consist 
of a series of program line numbers, separated by 
spaces. This display will "wrap" at the end of 
screen lines, with no attempt to avoid splitting 
the numbers. Any PRINT output produced by 
your program will be intermixed with the line 
numbers. 

An unusual feature of this trace is that it will 
show you the result of each IF statement executed. 
These results are indicated by printing a T or an F 
(true or false) after each line number that contained 
a conditional statement. Statements with multiple 
conditions will cause a T for each test which is 
true, or an F for the first condition which is fa lse. 
It is often very important to know if the conditional 
part of a statement was executed; this feature 
gives you an easy way to verify tha t the program 
is making its decisions properly. 

On the VIC or the 64, you can press the STOP 
key at any time when your program is running. 
You will get a message, BREAK IN ISO, for example 
(meaning tha t the program stopped at line 150), 
and you will get the READY prompt. You may 
then resume execution with a CaNT (continue) 
command. When the trace is enabled, you will 
occasionally find it necessary to use the STOP key 
to prevent the trace from scrolling off the screen 
too quickly. In some cases, you may want to add 
some STOP commands to your program. You can 
also edit your program to turn the trace on only at 
critical sections and turn it off for sections which 
are not under observation . When a program has 
been STOPped, by the STOP key or command, 
you may enter any immediate mode statement, 
such as a PRINT statement to display your vari­
ables (?A,B$,F), or a calculation. You may also 
change the value of variables with assignment 
statements (for example, X=4). You can still use 



IT STARTED IN '81 when our president,

the designer of the VIC-20, left

Commodore to open his own company.

His goal was to build an American

tradition ... THE BETTER WAY.

■i

Our RS-232 Serial Interfaces allow you to

connect printers, modems, plotters, and other

input/output devices to your 64 or VIC-20.

Commodore produced good computers

that were economical for families.

Our president wanted to provide

Commodore owners with better

peripheral products.

In less than two years, MSD was

shipping interfaces that expanded

the Commodore 64, VIC-20, and

PET computers into business and

developmental applications ... THE

SERIOUS WORLD OF COMPUTING.

Next, determined to BUILD IT BETTER,

MSD developed SUPER DISK I and II ...

exceptionally fast and durable disk

drives that NEVER OVERHEAT.

MSD's dual drive formats, copies, and

verifies in less than two minutes ...

compared to 30 or 40 minutes with

TWO Commodore 1541s. This

unparalleled speed has made SUPER

DISK II the hottest product introduced

for the Commodore line of computers!

Add the six month warranty, and you

can see why our dealers and their

customers believe in us. MSD

SYSTEMS, INC. ... Call us today for

your nearest local dealer.

A parallel interface allows direct access between ;

Centronics printer and your software program,

saving you loading and waiting time. Our CPI is

compatible with most software written for the 64

and VIC-20.

For professional-quality video and audio output,

our Monitor Link Cables can connect your 64

or VIC-20 to a high-resolution black/white or
color monitor, or a CRT terminal, and to a stereo
system.

The CEX-4 Expandoport gives you four addition;
ports for interfaces and peripherals.

Save time and hassle with the greater

speed of an IEEE Interface. The unit is
'transparent' to your computer's expansion port,
allowing hookup to any peripheral without
interference. With this inter/ace, your 64 or
VIC-20 can gain CBM/PET-type control over the
IEEE-488 bus.

Dealer and distributor inquiries invite<

10031 Monroe Dr. • Suite 206 • Dallas, Texas 75229
214-357-4434 • Outside Texas 800-527-5285

Commodore produced good computers 
that were economical for families. 
Our president wanted to provide 
Commodore owners with better 
peripheral products. 

In less than two years, MSD was 
shipping interfaces that expanded 
the Commodore 64, VIC-20, and 
PET computers into business and 
developmental applications .. . THE 
SERIOUS WORLD OF COMPUTING. 

Next, determined to BUILD IT BETTER, 
MSD developed SUPER DISK I and II . .. 
exceptionally fast and durable disk 
drives that NEVER OVERHEAT. 

MSD's dual drive formats, copies, and 
verifies in less than two minutes ... 
compared to 30 or 40 minutes with 
TWO Commodore 1541s. This 
unparalleled speed has made SUPER 
DISK II the hottest product introduced 
for t he Commodore line of computers! 

Add the six month warranty, and you 
can see why our dealers and their 
customers believe in us. MSD 
SYSTEMS, INC. . .. Call us today for 
your nearest local dealer. 

Our R5-232 Serial Interfaces allow you to 
connect printers, modems, plotters, and other 
input/output devices to your 64 or VIC·20. 

A parallel interface allows direct access between , 
centronics printer and your software program, 
saving you loading and waiting time. Our CPI is 
compatible with most software written for the 64 
and VIC-20. 

For professional-quality video and audio output, 
our Monitor Link Cables can connect your 64 
or VIC-20 to a high-resolution black/white or 
color monitor, or a CRT terminal, and to a stereo 
system. 

The CEX-4 Expandoport gives you four addition; 
ports for interfaces and peripherals. 

Save time and hassle with the greater 
speed of an IEEE Interface. The unit is 
'transparent' to your computer's expansion port, 
allowing hookup to any peripheral without 
interference. With this interface, your 64 or 
VIC·20 can gain CBM/ PET-type control over the 
IEEE-488 bus. 

Dealer and distributor inquiries invitee 

10031 Monroe Dr .• Suite 206 • Dallas, Texas 75229 
214-357-4434· Outside Texas 800-527-5285 



CONTinue to resume execution, or you can GOTO

a particular line number. However, the system

will not allow you to CONTinue if you change the

program, or if you enter a statement which causes

a syntax error. If you edit a statement, you may

still use the immediate mode GOTO, but you will

have lost the previous value of any variables.

The trace function will not solve all your de

bugging problems, but obviously you must find a

bug before you can fix it. When you can't find a

bug by reading the listing, it's time to start inves

tigating, to start TRACEing. You must determine

what the program is really doing. The PRINT state

ment and STOP command are the BASIC pro

grammer's primary debugging tools, but a trace is

often the fastest way to find problems caused by

failure to execute the proper instruction at the

proper time.

The Loader Program

The program is a relocating loader, which will work

on any VIC or 64. The program steals 248 bytes of

memory from BASIC to load the machine language

routine. The routine will not fit in the cassette

buffer. Line 10 of the program PEEKs the current

BASIC "limit of memory" from locations 55 and

56, and subtracts 248. (The number PEEKed from

56 is multiplied by 256 because it is the high byte

of the two-byte address, and 55 is the low byte.)

The address saved at 55 and 56 is the highest ad

dress, plus one, of memory available to BASIC.

The initial address, minus 248, will be the new

top of BASIC memory. Line 15 converts this ad

dress back to high byte and low byte. Line 20

POKEs these bytes back into 55 and 56, and does
a CLR (clear variables) so that BASIC will recognize

the new memory limit. The variable TRACE is

then set in line 25 to be the new limit of BASIC.

This will be the starting location for POKEing the
machine language. If your program needs to allo

cate some memory for custom characters or screen

buffers, you can set 55 and 56 to the required value

before you run the loader; the routine will always

be POKEd above the "current" limit.

This technique will also work on the 64, but

you probably will not have to steal any of BASIC'S
memory; there is a 4K block of memory starting at

49152 which is not used by BASIC. Unless your

program is already using that memory, you can

change line 10 to set TRACE = 53000 and com

pletely omit lines 15, 20, and 25. 53000 is a par

ticularly good location, since the number is fairly

easy to remember, and the routine will use only
the last 248 bytes of the 4K RAM. This will leave

the beginning of that memory available for pro

grams which use custom characters, sprites, or

other ML routines.

Whatever TRACE is located will also be the

SYS address which will enable the trace. TRACE
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plus 24 will be the SYS address which disables the

trace. For example, on the unexpanded VIC,

TRACE will normally be set to 7432, so SYS 7432

will turn on the trace, and SYS 7456 will turn it off.

All lines from line 30 down should be included

in any version of the program. Line 50 of the pro

gram is the beginning of a FOR loop which READs

the DATA statements. The trace routine is not

inherently relocatable; it uses many absolute ad

dresses. Fortunately, all the external (system)

addresses used are the same on the VIC and the

64. This leaves only the problem of addresses of

internal subroutines and working storage. The

loader program does the relocation by checking

for negative numbers in the DATA statements; a

negative number indicates a place where a two-

byte absolute address is required. The address

generated will be the absolute value of the negative

number, plus the initial value of TRACE. When

all the data has been POKEd, the program re-

POKEs two locations which are also dependent

on TRACE.

As Always, SAVE Before RUN
As always when typing in programs, you must be

careful to get all the numbers correct, and you

should save a copy of the program before you run

it. If any numbers are wrong in the DATA state

ments, the results will be unpredictable. When it

is run, the program adds up the numbers from

the DATA statements and compares the total to

the correct sum. This will catch most errors, but it

is not foolproof. If the sum is correct, the program

will say TRACE READY and display the SYS ad

dresses which will enable and disable the trace.

Please be very careful when using any SYS state

ment; there is a high probability that your com

puter will "lock up" if you use a wrong SYS ad

dress. Such a state can only be fixed by turning

the power off and then back on.

How Trace Works
The routine which enables the trace places a three-

byte JMP (jump) instruction into locations 124,

125, and 126. This overlays the middle of the
CHRGET subroutine, which is used by the inter

preter to fetch characters from the BASIC program.

The destination of the jump is the beginning of

the trace handling routine. This technique is some

times called a wedge.
When the trace routine is activated, each

fetched character will arrive in the A register. If

the byte is a space character, the routine jumps

back to CHRGET to get the next. Otherwise, the

character is pushed on the stack. Next, the pro

gram checks a flag which indicates the presence

of a conditional statement. The routine then com

pares the current line number, stored by BASIC

at locations 57 and 58, to the line number which

CONTinue to resume execution, or you can GOTO 
a particular line number. However, the system 
will not allow you to CONTinue if you change the 
program, or if you enter a statement which causes 
a syntax error. If you edit a statement, you may 
still use the immediate mode GOTO, but you will 
have lost the previous value of any variables. 

The trace function will not solve all your de­
bugging problems, but obviously you must find a 
bug before you can fix it. When you can't find a 
bug by reading the listing, it's time to start inves­
tigating, to start TRACEing. You must determine 
what the program is really doing. The PRINT state­
ment and STOP command are the BASIC pro­
grammer's primary debugging tools, but a trace is 
often the fastest way to find problems caused by 
failure to execute the proper instruction at the 
proper time. 

The Loader Program 
The program is a relocating loader, which will work 
on any VIC or 64. The program steals 248 bytes of 
memory from BASIC to load the machine language 
routine. The routine will not fit in the cassette 
buffer. Line 10 of the program PEEKs the current 
BASIC "limit of memory" from locations 55 and 
56, and subtracts 248. (The number PEEKed from 
56 is multiplied by 256 because it is the high byte 
of the two-byte address, and 55 is the low byte.) 
The address saved at 55 and 56 is the highest ad­
dress, plus one, of memory available to BASIC. 
The initial address, minus 248, will be the new 
top of BASIC memory. Line 15 converts this ad­
dress back to high byte and low byte. Line 20 
POKEs these bytes back into 55 and 56, and does 
a CLR (clear variables) so that BASIC will recognize 
the new memory limit. The variable TRACE is 
then set in line 25 to be the new limit of BASIC. 
This will be the starting location for POKEing the 
machine language. If your program needs to allo­
cate some memory for custom characters or screen 
buffers, you can set 55 and 56 to the required value 
before you run the loader; the routine will always 
be POKEd above the "current" limit. 

This technique will also work on the 64, but 
you probably will not have to steal any of BASIC's 
memory; there is a 4K block of memory starting at 
49152 which is not used by BASIC. Unless your 
program is already using that memory, you can 
change line 10 to set TRACE = 53000 and com­
pletely omit lines 15, 20, and 25. 53000 is a par­
ticularly good location, since the number is fairly 
easy to remember, and the routine will use only 
the last 248 bytes of the 4K RAM. This will leave 
the beginning of that memory available for pro­
grams which use custom characters, sprites, or 
other ML routines. 

Whatever TRACE is located will also be the 
SYS address which will enable the trace. TRACE 
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plus 24 will be the SYS address which disables the 
trace. For example, on the unexpanded VIC, 
TRACE will normally be set to 7432, so SYS 7432 
will tum on the trace, and SYS 7456 will tum it off. 

All lines from line 30 down should be included 
in any version of the program. Line 50 of the pro­
gram is the beginning of a FOR loop which READs 
the DATA statements. The trace routine is not 
inherently relocatable; it uses many absolute ad­
dresses. Fortunately, all the external (system) 
addresses used are the same on the VIC and the 
64. This leaves only the problem of addresses of 
internal subroutines and working storage. The 
loader program does the relocation by checking 
for negative numbers in the DATA statements; a 
negative number indicates a place where a two­
byte absolute address is required. The address 
generated will be the absolute value of the negative 
number, plus the initial value of TRACE. When 
all the data has been POKEd, the program re­
POKEs two locations which are also dependent 
on TRACE. 

As Always. SAVE Before RUN 
As always when typing in programs, you must be 
careful to get all the numbers correct, and you 
should save a copy of the program before you run 
it. If any numbers are wrong in the DATA state­
ments, the results will be unpredictable. When it 
is run, the program adds up the numbers from 
the DATA statements and compares the total to 
the correct sum. This will catch most errors, but it 
is not foolproof. If the sum is correct, the program 
will say TRACE READY and display the SYS ad­
dresses which will enable and disable the trace. 
Please be very careful when using any SYS state­
ment; there is a high probability that your com­
puter will "lock up" if you use a wrong SYS ad­
dress. Such a state can only be fixed by tuming 
the power off and then back on. 

How Trace Works 
The routine which enables the trace places a three­
byte JMP (jump) instruction into locations 124, 
125, and 126. This overlays the middle of the 
CHRGET subroutine, which is used by the inter­
preter to fetch characters from the BASIC program. 
The destination of the jump is the beginning of 
the trace handling routine. This technique is some­
times called a wedge. 

When the trace routine is activated, each 
fetched character will arrive in the A register. If 
the byte is a space character, the routine jumps 
back to CHRGET to get the next. Otherwise, the 
character is pushed on the stack. Next, the pro­
gram checks a flag which indicates the presence 
of a conditional statement. The routine then com­
pares the current line number, stored by BASIC 
at locations 57 and 58, to the line number which 



was last displayed. If a new line is being executed,

the new line number is saved for future reference,

and is converted from 16-bit binary to ASCII deci

mal characters for printing. (However, the routine

does not output the line number if it is greater

than 64000—BASIC puts a high value in the ''cur

rent line" location when it is interpreting an im

mediate command.) Each character of the line

number is output to the screen by calling the Ker-

nal (operating system) subroutine CHROUT.

The routine then pops the fetched character

from the stack, and checks if the character is the

BASIC token (one-byte representation) for a

THEN. If so, a flag is set. The presence of a THEN

indicates a conditional statement which is about

to be resolved. I originally thought that the next

call to the trace routine could determine if the

condition was true or false by checking for a

change in the line number. However, BASIC will

make one more call to CHRGET even if the condi

tion is false. Therefore, the flag processing is de

signed to wait for one call before deciding whether

to output a T or an F. If the line number has not

changed by then, the condition was true.

The routine always returns the fetched char

acter to the interpreter, with the status register

(condition codes) set, as CHRGET normally does.

The routine which disables the trace does so

by restoring CHRGET to its original state.

At/TEXT64
The professional wordprocessor with more than 80 functions

[ike multi-color selection, up to 120 columns/line without

additional hardware, find Er replace, enhanced blockhandling,

direct-access to SM-ADREVA-files. and all

the other usual features.

— PLACE YOUR CHECK OR MONEY ORDER NOW!

Here comes the new generation of SM's

program series for the 64.

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

Here comes the new generation of SM's

program series for the 64.

JJ!llISM64
This index-sequential file manager gives you a new dimension

on direct access files. Up to 40 keys, various length for each

record and up to 10 files can be handled at the

same time by this sophisticated module. How could your

programs survive without SM-ISM?

~ PLACE YOUR CHECK OR MONEY ORDER NOW! ■—

SM SOFTWARE INC. 252 Bathlehem Pike Colmar. PA 18915

TRACE

Refer to the "Automatic Proofreader" article before typing this

program in.

1 REM TRACE LOADER :rem 194

10 LM=PEEK(55)+PEEK{56)*256-248:REM LIMIT

OP BASIC MEMORY - 248 = NEW LIMIT

:rem 147

15 HI=INT(LM/256):LO=LM-HI*256:REM HIGH A

ND LOW BYTES OF ADDRESS :rem 42

20 POKE 55,LO:POKE 56,HI:CLR:REM SET NEW

[SPACE}LIMIT :rem 225

25 TRACE=PEEK(55)+PEEK(56)*256:REM TRACE

{SPACEjLOAD ADDRESS=NEW LIMIT :rem 31

30 A=TRACE :rem 80

40 PRINT:PRINT"LOADING TRACE ROUTINE AT"

{SPACE}A

50 FOR D-l TO 201:READ N:CS=CS+N:REM READ

& CHECKSUM CODE DATA

55 REM POSITIVE DATA IS NORMAL BYTE

rem 116

60 IF N>=0 THEN POKE A,N:GOTO 80

65 REM NEGATIVE DATA IS RELATIVE ADDR, CO

DE 2 BYTES

rem 101

rem 220

rem 226

rem 207

70 N=TRACE+ABS(N):HI=INT(N/256):LO=N-HI*2

56:POKE A,LO:A=A+1:POKE A,HI :rem 113

80 A=A+1:NEXT :rem 252

85 REM FIX JUMP VECTOR IN INIT CODE

:rem 45

90 HI=INT((TRACE+37)/256):LO=TRACE+37-HI*

256:POKE TRACE+5,LO:POKE TRACE+9,HI

:rem 39

100 IF CS<>11307 THEN PRINT"DATA ERRORI C

HECK DATA STATEMENTS 1":STOP :rem 18
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was last displayed. If a new line is being executed, 
the new line number is saved for future reference, 
and is converted from 16-bit binary to ASCII deci­
mal characters for printing. (However, the routine 
does not output the line number if it is greater 
than 64000-BASIC puts a high value in the "cur­
rent line" location when it is interpreting an im­
mediate command.) Each character of the line 
number is output to the screen by calling the Ker­
nal (operating system) subroutine CHROUT. 

The routine then pops the fetched character 
from the stack, and checks if the character is the 
BASIC token (one-byte representation) for a 
THEN. If so, a flag is set. The presence of a THEN 
indicates a conditional statement which is about 
to be resolved. I originally thought that the next 
call to the trace rou tine could determine if the 
condition was true or false by checking for a 
change in the line number. However, BASIC will 
make one more call to CHRGET even if the condi­
tion is false. Therefore, the flag processing is de­
signed to wait for one call before deciding whether 
to output a T or an F. If the line number has not 
changed by then, the condition was true. 

The routine always returns the fetched char­
acter to the interpreter, with the status register 
(condition codes) set, as CHRGET normally does. 

The routine which disables the trace does so 
by restoring CHRGET to its original state. 

Here comes the new 

t=··~·;~~~:·~~~:~.;_.;._ ... s ...•.. r .. i ..•.. S ...................................................... _ .......... ~ 
ISM64 ·······_··_····· -j 

. This index-5equential file manaver gives you a new dimension 
on direct access file • . Up to 40 key., various length for each 

record and up to 10 til". can be handled at the 
sama time by thl. l ophiJticated module. How could your 

programs .urvlve without SM.JSM] 

PLACE YOUR CHECK OR MONEY ORDER NOW I 

Here comes the new generation of 8M's 
. . 

GOLDBN TOOL · ..... _ ...... -1 
... , ............. . 
____ -~. program series for the 64. 

':"i:t~~/iEXT64 . 
The professional wordprocessor with mora than 80 functions -. 

like multi-color selection, up to 120 columns/ line without 
..• - additional hardware, find & replace, enhanced blockhandling, 

direct-access to SM-ADREVA·files, and all 
the other usual fe.tures. 

PLACE YOUR CHECK OR MONEY ORDER NOW I 

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915 

TRACE 

Refer to the "Automolic Proofreede( orticle before typing this 
program in. 

1 REM --- TRACE LOADER : rem 194 
Ie LM=PEEK(55)+PEEK(56)*256-248:REM LIMIT 

OF BASIC MEMORY - 248 = NEW LIMIT 
:rem 147 

15 HI=INT(LM/256):LO=LM-HI*256:REM HIGH A 
NO LOW BYTES OF ADDRESS :rem 42 

2e POKE 55,LO:POKE 56,HI:CLR:REM SET NEW 
(SPACE)LIMIT :rem 225 

25 TRACE=PEEK(55)+PEEK(56)*256:REM TRACE 
(SPACE)LOAD ADDRESS=NEW LIMIT :rem 31 

3 e A=TRACE : rem 8e 
4e PRINT: PRINT "LOADING TRACE ROUTINE AT" 

(SPACE)A :rem leI 
5e FOR 0=1 TO 2e1:READ N:CS=CS+N:REM READ 

& CHECKSUM CODE DATA :rem 22e 
55 REM POSITIVE DATA IS NORMAL BYTE 

: rem 116 
60 IF N>=0 THEN POKE A,N:GOTO 80 :rem 226 
65 REM NEGATIVE DATA IS RELATIVE ADDR, CO 

DE 2 BYTES :rem 2e7 
70 N=TRACE+ABS(N):HI=INT(N/256):LO=N-HI*2 

56:POKE A,LO:A=A+1:POKE A,HI :rem 113 
80 A=A+ 1 : NEXT : rem 252 
85 REM FIX JUMP VECTOR IN INIT CODE 

: rem 45 
90 HI=INT((TRACE+37)/256):LO=TRACE+37-HI* 

256:POKE TRACE+5,LO:POKE TRACE+9,HI 
: rem 39 

1e0 IF CS<>11307 THEN PRINT"DATA ERROR I C 
HECK DATA STATEMENTS I " : STOP : rem 18 
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110 PRINT:PRINT"TRACE READY.":PRINT:rem 3

120 PRINT" SYS"TRACE"= TRACE ON" :rem 95

130 PRINT" SYS"TRACE+24"= TRACE OFF"

:rem 47

140 END :rem 108

500 DATA 169,76,133,124',169, 8,133,125,169

,0,133 :rem 16

501 DATA 126,169,0,141,-245,141,-246,141

:rem 160

502 DATA-247,96,169,201,133,124,169,58,13

3 :rem 79

503 DATA 125,169,176,133,126,96,201,32,20

8 :rem 25

504 DATA 3,76,115,0,72,173,-247,240,31,23

8 :rem 11

505 DATA -247,201,167,240,24,169,0,141,-2

47 :rem 59

506 DATA32,-211,208,4,169,84,208,2,169,70

:rem 20

507 DATA 32,210,255,169,32,32,210,255,32,

-211 :rem 149

508 DATA 240,109,165,57,141,-243,141,-245

,165 :rem 165

509 DATA 58,141,-244,141,-246,201,250,176

:rem 221

510 DATA 89,169,0,141,-239,141,-240,141,-

241 :rem 101

511 DATA 141,-242,142,-238,162,15,14,-243

:rem 203

512 DATA 46,-244,120,248,173,-239,109,-23

9 :rem 19

513 DATA 141,-239,173,-240,109,-240,141,-

240 :rem 92

514 DATA 173,-241,109,-241,141,-241,216,8

8,202 :rem 200

515 DATA 16,216,162,2,189,-239,72,74,74

:rem 140

516 DATA74,74,32,-224,104,41,15,32,-224,2

02 :rem 96

517 DATA 16,236,169,32,32,210,255,174,-23

8 :rem 24

518 DATA 104,201,167,208,3,141,-247,201,5

8 :rem 11

519 DATA 176,3,76,132,0,96,165,57,205,-24

5 :rem 31

520 DATA 208,5,165,58,205,-246,96,205,-24

2,208 ;rem 218

521 DATA 1,96,9,48,141,-242,76,210,255

:rem 78 ®

FLEXIBLE DISCS

WE WILL NOT BE UNDERSOLD!! Call Freel
(800) 235-4137 for prices and information. Dealer|
inquiries invited and C.O.D.'s accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd.
San Luis Obispo, CA

93401. In Cal. call

(800) 592-5935 or
(805) 543-1037

REDUCES DISKETTE COST 50%!
Make use of the back ol your 5VV Diskettes

and SAVE

MUftlfXOTlH tools make it easy.

Adds the precise notch where you need it.

Doubles diskette space or MONEY BACK!

: notch $
Cuts square notch for users of

Apple, II, II4, He, ill,

Franklin and Commodore.

only $14.95 each
add Si.50 each PSH ($4.50 each foreign PSH)

xumu: xotch u
Cuts square notch and V* inch round

'index hole." For use with computers other

than those shown above.

only $21.90 each
add $1.50 each P&H ($4,50 each foreign P&H)

'Florida Residents Add 5% Sales Tax*

SATISFACTION GUARANTEED OR YOUR MONEY BACK!

SEND CHECK OR MONEY ORDER TO:

XlltttLE XOTCH coAXMiTMt i'koimcts
DIVISION OF CORTRAN INTERNATIONAL

4211 NW 75th TERRACE • DEPT. 8 7 ' LAUDERHILL, FL 33319
PAT. PEND. AU. TftAOElfARKS AM ACKNOWLEDGED

"POWER

FAILURE

PROBLEMS'

BLACKOUTS!

BROWNOUTS!

DIPS!

YOUR

SOLUTION...

LINE-SAVER"

SAVE YOUR DATAfrom power "blackouts,"
"brownouts" or line "dips."

PROTECT YOUR DATA from "transient vol
tages, spikes and EMI/RFI line noise."

I LINE-SAVERT"stonds-by to switch 240VA
150 watts of power to your micro-computer. Its

heavy duty internal sealed battery provides up

to 40 minutes of back-up power; more than

enough to SAVE your data and shut down your
system if line power does not return.

LINE-SAVER™provides constant protection
for your system from damaging voltage surges,

spikes ond conducted line noise.

LINE-SAVER™ constantly monitors the AC
line and itself, with a unique visual and audible

three staged ANNUNCIATOR that provides

you at-a-glance status.

LINE-SAVER™ is compact in size and utilizes
the latest PWM technology to make it compatible

with virtually every microcomputer system today.

I LINE-SAVER™ is low in cost... $485.00
Call or write today for free literalure

AEGIS® order four

Power Conditioning Ou1 of Slale
, . Toll Free Order Number

Equipment 1-800-524-0400

In-State Order No.

215-837-0700

STANDBY

UNINTERRUPTABIE

POWER

SYSTEM

®
VISA

122 COMPUTE! June 1984

6584RuchRd.,Depl.*LCP

Bethlehem, PA 18017 d^ier & 0[M

INQUIRIES INVITED

Add S10 00 for shipping & handling • COD't odd S3 00

PA Ret. add ft°i soles !□■

11'" PRINT: PRINT "TRACE READy.II:PRINT:rem 3 
12'" PRINT" SYS"TRACE"= TRACE ON" :rem 95 
13'" PRINT" SYS"TRACE+24"= TRACE OFF" 

:rem 47 
14'" END :rem 1"'8 
5"'''' DATA 169,76,133,124',169,8,133,125,169 

,"',133 :rem 16 
5"'1 DATA 126,169,"',141,-245,141,-246,141 

:rem 16'" 
5"'2 DATA-247,96,169,2"'1,133,124,169,58,13 

3 :rem 79 
5"'3 DATA 125,169,176,133,126,96,2"'1,32,2'" 

8 :rem 25 
5"'4 DATA 3,76,115,"',72,173,-247,24"',31,23 

8 :rem 11 
5"'5 DATA -247,2"'1,167,24"',24,169,"',141,-2 

47 :rem 59 
5"'6 DATA32,-211,2"'8,4,169,84,2"'8,2,169,7'" 

: rem 20' 
5"'7 DATA 32,21"',255,169,32,32,21"',255,32, 

5"'8 

5"'9 

51'" 

511 

-211 :rem 149 
DATA 
,165 
DATA 

DATA 
241 
DATA 

24"',1"'9,165,57,141,-243,141,-245 
:rem 165 

58,141,-244,141,-246,2"'1,25"',176 
: rem 221 

89,169,"',141,-239,141,-24"',141,­
:rem Ull 

141,-242,142,-238,162,15,14,-243 
:rem 2"'3 

512 DATA 46,-244,12"',248,173,-239,1"'9,-23 

513 

514 

9 :rem 19 
DATA 
24'" 
DATA 

141,-239,173,-24"',1"'9,-24"',141,­
: rem 92 

173,-241,1"'9,-241,141,-241,216,8 

*AEDUCES DISKEnE COST 
Make use 0I1he bad< 0' your 5'1." DiskeIIes 
and SAVE 
• -.. _ tools make H easy. 

• Adds the precise notch where you need H. 

Doubles diskette spaoa or MONEY BACK! I 

-"U1"'IUI1 
Cuts square notch for users 01 

Apple, II, II + , lie, III, 
Franklin and Commodore, 

only $14.95 each 
_ $1.50 each P&H ($4.50 each foreign P&H) 

.~8'101" 
Cuts square notch and 'I. Inch round 
~_ hole .• For use wHh computers other 

than those shown above. 

only $21.90 each 
_ $' .50 each P&H ($4.50 each foroIgn P&H) 

'Florida Reslclenta Add 5% Sales Tax' 

SATISFACTION GUARANTEED OR YOUR MONEY BACKI 

ORDER TODAY! 
SEND CHECK OR MONEY ORDER TO; 

• 'III1£B lIO'lUI CMrIfIf1Il ...-.crs 
DI¥a)N Of CORTItM IN1"INIAnDIUoL 

NW 75th TERRACE • DEPT. 8 7 • LAUDERHIll, FL ... -
122 COMPUTt! June 1Q8lI 

8,2"'2 :rem 2"'''' 
515 DATA 16,216,162,2,189,-239,72,74,74 

: rem 14'" 
516 DATA74,74,32,-224,1"'4,41,15,32,-224,2 

"'2 :rem 96 
517 DATA 16,236,169,32,32,21"',255,174,-23 

8 :rem 24 
518 DATA 1"'4,2"'1,167,2"'8,3,141,-247,2"'1,5 

8 :rem 11 
519 DATA 176,3,76,132,"',96,165,57,2"'5,-24 

5 :rem 31 
52'" DATA 2"'8,5,165,58,2"'5,-246,96,2"'5,-24 

2,2"'8 :rem 218 
521 DATA 1,96,9,48,141,-242,76,21"',255 

: rem 78 © 

=~==. - - ---- ----- - ---- - - ----------_.-
J'T.EXTBLE DISCS 

WE WILL NOT BE UNDERSOLD!! Call Free 
(800) 235·4137 for prices and information. I)",,,,,r 
inquiries invited and C.O.D.'s accepted. 

PACIFIC 
EXCHANGES 
100 Foolhill Blvd. 
San luis Obispo. CA 
93401. In Cal. call 
1800) 592·5935 or 
1805) 543·1037 

--=-

SAVE lOUR DATA from power "block"''': 
"brownoufs" or line "dips." 

PROHCT lOUR DATA from " trans;<n' "I· 
toges, spikes and EMI/RFIline noise." 
lI'iIE~SAVEll-stonds-by to switch 240VA 
150 wotfs of power to your micro-computer. Its 
Ileayy duty interno! se<lled battery provides up 
to 40 minutes of bock-up power; more thon 
enough to SAVE your data and shut down your 
system if line power does not return . 

LlNE-SAVEll-proyides constant protection 
fbr your system from damaging volTage surges, 
,,actS and condlJCted line noise. 

LINE-SA VEil- constantly monitors the AC 
line and itself, with 0 unique visual and audible 
three STaged ANNUNCIATOR thol proy ides 
you at-a-glance status. 

lINE~SAVEll. is compact in size and utilizes 
the latest PWM ledmlogy 10 make it compatible 
with 'Ii1toIty f!!V'efY rricroclJRllUfer system today. 

LlNE·SAVER'· is law in caS! ... $485.00 
C.".r .rite torlaJ far #ree Ii'tr.''''. 

AEGIS'" O'D'trODAr 
Pa";'.r Conditianing 

(qvipment 
Oul of Slo l~ 

' oIl rfH Order~ 

1-800.524·0400 

In-StaTe Order No. 
215·837·0700 

® == -VISA -• OUUR&OlM 
tHQO[RtfS tHVtTEO 

Add ~ 10 .00 for ~pping & helndl'ng ~ ( 00·, odd SJ.OO 
PAR~~ . odd 6% ~~, 10' 



Apple Variable Save

Jeff Brewster

Modifyi?ig lines in Applesoft BASIC programs can be

time-consuming when variables are lost. Here is a

machine language program to solve that problem. It

saves and automatically resets pointers to variables,

letting you easily interrupt programs for modification

and debugging.

In Applesoft BASIC you will lose variables

whenever a program is modified. This is especially

troublesome during program development and

debugging when many changes must be made

and their effects determined. Each time a line is

changed, it is necessary to reexecute the entire

program due to the loss of variables. When the

program involves long calculations or many

operator INPUTS, this requirement makes pro

gram modification a slow, frustrating process.

By using this short machine language pro

gram "VARSAV," you can avoid much of this

trouble. A running program can be interrupted

with CTRL-C or RESET; program lines can be

modified, added, or deleted; and execution can

be resumed with the CONT or GOTO command.

All the variables will still be there, ready to use

(provided no unusual commands are entered

which would disturb the stored variables or their

pointers—these forbidden commands are dis

cussed below).

Programming Considerations

This modification to BASIC is implemented by

having Applesoft call VARSAV when keyboard

input is required, instead of the usual routine

KEYIN. VARSAV consists of two parts: the func

tional part of the program and a short initialization

sequence which must be run to connect VARSAV

to Applesoft. The initialization routine sets the

KSW pointer at $38-$39 so that VARSAV is called

when keyboard input is required; it also patches a

new routine into the RESET sequence so that

VARSAV remains connected even after a system

RESET. START calls KEYIN to read the keyboard

and then saves or restores certain pointers which

tell Applesoft where variables are located in

memory.

VARSAV occupies 96 bytes, including the

seven-byte storage area RSAVE, and can be located

anywhere in memory. The program is entered

most quickly from the monitor (CALL-151) using

the hex dump in Program 1. It is convenient to

type in the program as written, list it to find errors,

and then make any location-dependent changes.

The main program is in page 3 of memory

(pages are 256-byte groupings), a usually vacant

area, while allowing the initialization routine to

reside at the top of page 2. This keeps the initiali

zation sequence, which is used only once, out of

valuable page 3 memory space.

VARSAV is conveniently implemented on a

disk system by including a BRUN VARSAV in

struction in the greeting program so that VARSAV

will be loaded and run whenever the disk is booted.

The use of VARSAV is straightforward and

nearly transparent to the operator. You needn't

grasp the program's operation to use VARSAV,

so skip the next section if the details do not in

terest you.

Saving And Restoring Variables
Variables are stored by Applesoft in tables, starting

at the end of the program and moving up in mem-
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Apple Variable Save 
Jeff Brewster 

Modifyillg lines in Applesoft BASIC programs call be 
time-consuming when variables are lost. Here is a 
machine lallguage program to solve that problem. It 
saves alld automatically resets poillters to variables, 
lettillg you easily illterrupt programs for modification 
and debugging. 

In Applesoft BASIC you will lose variables 
w henever a program is modified. This is especially 
troublesome during program development and 
debugging when many changes must be made 
and their effects determined. Each time a line is 
changed, it is necessary to reexecute the en tire 
program due to the loss of variables . When the 
program involves long calculations or many 
operator INPUTS, this requirement makes pro­
gram modification a slow, frustrating process. 

By using this short machine language pro­
gram "V ARSAV," you can avoid much of this 
trouble. A running program can be interrupted 
with CTRL-C or RESET; program lines can be 
modified, added, or deleted; and execu tion can 
be resumed with the CaNT or GOTO command. 
All the variables will still be there, ready to use 
(provided no unusual commands are entered 
which would disturb the stored variables or their 
pointers--these forbidden commands are dis­
cussed below) . 

Programming Considerations 
This modification to BASIC is implemented by 
having Applesoft call V ARSAV when keyboard 
input is required, instead of the usual routine 
KEYIN. V ARSA V consists of two parts: the func­
tional part of the program and a short initialization 

sequence which must be run to connect V ARSAV 
to Applesoft. The initialization routine sets the 
KSW pointer at $3&-$39 so that VARSAV is called 
when keyboard input is required; it also patches a 
new routine into the RESET sequence so that 
V ARSA V remains connected even after a system 
RESET. START calls KEYIN to read the keyboard . 
and then saves or restores certain pointers which 
tell Applesoft where variables are located in 
memory. 

V ARSA V occupies 96 bytes, including the 
seven-byte storage area RSA VE, and can be located 
anywhere in memory. The program is entered 
most quickly from the monitor (CALL-lSI) using 
the hex dump in Program 1. It is convenient to 
type in the program as written, list it to fi nd errors, 
and then make any location-dependent changes. 

The main program is in page 3 of memory 
(pages are 2S6-byte groupings), a usually vacant 
area, while allowing the initialization routine to 
reside at the top of page 2. This keeps the initiali­
za tion sequence, which is used only once, out of 
valuable page 3 memory space. 

V ARSA V is conveniently implemented on a 
disk system by including a BRUN V ARSA V in­
struction in the greeting program so that V ARSA V 
will be loaded and run whenever the disk is booted. 
The use of VARSAV is s traightforward and 
nearly transparent to the operator. You needn't 
grasp the program's operation to use V ARSAV, 
so skip the next section if the details do not in­
terest you. 

Saving And Restoring Variables 
Variables are stored by Applesoft in tables, starting 
at the end of the program and moving up in mem-

June 1984 COMPUIEI 123 



ory. Simple variables are stored in the lower seg

ment of the variable space; array variables are in

the upper segment. As new variables are defined,

they are added to the end of the existing tables.

String variables are actually stored in two places:

the name of the string and a pointer are stored in

the appropriate variable table (simple or array),

while the string itself is stored at the top of avail

able memory. New strings are added at the top of

memory, working down, while their pointers are

stored in the variable table, working up.

To keep track of the variables, Applesoft has

four pointers in zero page ($69 to $70,105 to 112

decimal) which define the start of the simple vari

able table, the start of the array variable table, the

end of variable storage, and the start of string

storage. Their functions are described more fully

on page 140 of the Applesoft II Reference Manual.

The first pointer is set automatically to the

end of the program by Applesoft when the pro

gram is loaded, or by entering or deleting a pro

gram line. This pointer can be changed to a higher

value with LOMEM or a POKE, permitting the

programmer to leave a space in memory between

the program and the variable tables. The other

pointers are not directly accessible.

At the beginning of a program, the second

and third pointers are set equal to the first, while

the fourth pointer is set equal to HIMEM. As vari

ables are assigned by the program, the pointers

are updated. Since variables are never deleted

from the variable tables, the pointers never de

crease in value during program execution. When

a new line is entered, however, these pointers are

reset to their initial (default) values, so that it ap

pears to Applesoft that no variables have been

defined. The variables and strings themselves are

still in memory waiting to be used—Applesoft

just doesn't see them.

If the pointers could be saved somewhere

before they were reset, and then restored after

the new line input, Applesoft would then be able

to use the variables already assigned. This could

be done by using the monitor M command (Move)

to store the pointers in a convenient location,

returning to BASIC to make program changes,

and then using the monitor again to restore the

variable pointers from the storage area before

continuing execution. VARSAV simply performs

these operations automatically via the routines

SAVE (save pointers) and RESTOR (restore

pointers) each time the keyboard is read.

The appropriate operation is selected by

comparing the current value of the pointer to the

end of variable storage ($6D-$6E) to the stored

value of this pointer. If the stored value is less

than the current pointer value, a SAVE operation

is performed; a RESTOR operation occurs if the

current pointer value is less than the saved value.

Generally, this means that when the pointers are

updated they are SAVEd the next time keyboard

input is requested. RESTOR occurs after keyboard

input only if the variable pointers have been reset

to their default values.

VARSAV makes this comparison each time

the keyboard is read unless the character entered

is CTRL-C. In that case, a SAVE operation is per

formed regardless of the current value of the vari

able pointers. This exception is necessary in order

to permit the variable tables to be cleared. To clear

the variables, enter the CLEAR command (then

carriage return) followed immediately by CTRL-C.

Program Modification And RESET
How to use VARSAV is best learned by consid

ering the sample program "VARSAV Test" (Pro

gram 2). Assume that VARSAV is in effect and

that VARSAV Test is RUN. Execution will halt at

statement 110 with a SYNTAX ERROR due to the

misspelled NEXT. At this point the storage area

holds the default values of the variable pointers,

while the pointers themselves contain the current

values assigned by Applesoft. These values must

be saved before changing line 110. Entering the

following line (or hitting any key) will accomplish

this:

110 NEXT I

As the first character of the line is entered, a

SAVE operation is performed, preserving the

variable pointers. When you hit RETURN,

Applesoft will process the line, checking the first

nonblank character to determine whether this is

an immediate mode command or new program

line input. Since the first character is a number,

the line is treated as new line input, and Applesoft

clears the variable pointers to their default values

and stores the new line in memory.

Suppose the command GOTO 90 is entered

next. When the G is entered from the keyboard,

VARSAV will test the end of variable space pointer

and determine that its (default) value is less than

the stored value. This results in a RESTOR opera

tion which sets the variable pointers back to their

original (correct) values. The variables will be

printed out as if there were no changes made in

the program at all.

To further complicate things, the effect of the

RESET key has to be reckoned with. As mentioned

previously, VARSAV is called via the KSW vector

at $38-$39. Applesoft makes an indirect jump to

the address held by the KSW vector whenever

keyboard input is required. VARSAV sets the

KSW vector to point to itself instead of the normal

input routine KEYIN.

When RESET is hit, a number of operations

occur which set the Apple's video output, I/O

vectors, and soft switches to defined states. The
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ory. Simple variables are stored in the lower seg­
ment of the variable space; array variables are in 
the upper segment. As new variables are defined, 
they are added to the end of the existing tables. 
String variables are actually stored in two places: 
the name of the string and a pOinter are stored in 
the appropriate variable table (simple or array), 
while the string itself is stored at the top of avail­
able memory. New strings are added at the top of 
memory, working down, while their pointers are 
stored in the variable table, working up. 

To keep track of the variables, Applesoft has 
four pointers in zero page ($69 to $70, 105 to 112 
decimal) which define the start of the simple vari­
able table, the start of the array variable table, the 
end of variable storage, and the start of string 
storage. Their functions are described more fully 
on page 140 of the Applesoft II Reference Manual. 

The first pointer is set automatically to the 
end of the program by Applesoft when the pro­
gram is loaded, or by entering or deleting a pro­
gram line. This pointer can be changed to a higher 
value with LOMEM or a POKE, permitting the 
programmer to leave a space in memory between 
the program and the variable tables . The other 
pointers are not directly accessible. 

At the beginning of a program, the second 
and third pOinters are set equal to the first, while 
the fourth pointer is set equal to HIMEM. As vari­
ables are assigned by the program, the pointers 
are updated. Since variables are never deleted 
from the variable tables, the pointers never de­
crease in value during program execution. When 
a new line is entered, however, these pointers are 
reset to their initial (default) values, so that it ap­
pears to Applesoft that no variables have been 
defined. The variables and strings themselves are 
still in memory waiting to be used-Applesoft 
just doesn't see them. 

If the pointers could be saved somewhere 
before they were reset, and then restored after 
the new line input, Applesoft would then be able 
to use the variables already assigned. This could 
be done by using the monitor M command (Move) 
to store the pointers in a convenient location, 
returning to BASIC to make program changes, 
and then using the monitor again to restore the 
variable pointers from the storage area before 
continuing execution. V ARSAV simply performs 
these operations automatically via the routines 
SAVE (save pointers) and RESTOR (restore 
pointers) each time the keyboard is read. 

The appropriate operation is selected by 
comparing the cUrrent value of the pointer to the 
end of variable storage ($60-$6E) to the stored 
value of this pointer. If the stored value is less 
than the current pointer value, a SAVE operation 
is performed; a RESTOR operation occurs if the 
current pointer value is less than the saved value. 
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Generally, this means that when the pointers are 
updated they are SAVEd the next time keyboard 
input is requested. RESTOR occurs after keyboard 
input only if the variable pointers have been reset 
to their default values. 

V ARSA V makes this comparison each time 
the keyboard is read unless the character entered 
is CTRL-C. In that case, a SAVE operation is per­
formed regardless of the current value of the vari­
able pointers. This exception is necessary in order 
to permit the variable tables to be cleared. To clear 
the variables, enter the CLEAR command (then 
carriage return) followed inunediately by CTRL-C. 

Program Modification And RESET 
How to use V ARSA V is best learned by consid­
ering the sample program "V ARSAV Test" (Pro­
gram 2). Assume that V ARSAV is in effect and 
that V ARSAV Test is RUN. Execution will halt at 
statement 110 with a SYNTAX ERROR due to the 
misspelled NEXT. At this point the storage area 
holds the default values of the variable pointers, 
while the pointers themselves contain the current 
values assigned by Applesoft. These values must 
be saved before changing line 110. Entering the 
following line (or hitting any key) will accomplish 
this: 

110 NEXT I 

As the first character of the line is entered, a 
SAVE operation is performed, preserving the 
variable pointers. When you hit RETURN, 
Applesoft will process the line, checking the first 
nonblank character to determine whether this is 
an immediate mode command or new program 
line input. Since the first character is a number, 
the line is treated as new line input, and Applesoft 
clears the variable pointers to their default values 
and stores the new line in memory. 

Suppose the command GOTO 90 is entered 
next. When the G is entered from the keyboard, 
VARSA V will test the end of variable space pointer 
and determine that its (default) value is less than 
the stored value. This results in a RESTOR opera­
tion which sets the variable pointers back to their 
original (correct) values. The variables will be 
printed out as if there were no changes made in 
the program at all. 

To further complicate things, the effect of the 
RESET key has to be reckoned with. As mentioned 
previously, V ARSA V is called via the KSW vector 
at $38--$39. Applesoft makes an indirect jump to 
the address held by the KSW vector whenever 
keyboard input is required. V ARSAV sets the 
KSW vector to point to itself instead of the normal 
input routine KEYIN. 

When RESET is hit, a number of operations 
occur which set the Apple's video output, 110 
vectors, and soft switches to defined states. The 



RESET sequence ends with an indirect jump to

the address held in the soft entry vector (SOFTEV)

at $3F2-$3F3, which returns control to the current

operating language. As part of the sequence, the

KSW vector is changed to its default value (point

ing to KEYIN), thus disconnecting VARSAV.

To counter this, VARSAV sets the soft entry

vector to cause a jump to its own reset routine,

which reconnects VARSAV via the KSW vector,

and then exits normally to BASIC.

The task of setting these two vectors (KSW

and SOFTEV) is even more complicated when

DOS is present. DOS is also connected to Apple

soft through the KSW vector, and calls to VARSAV

must be routed through DOS. In addition, DOS

must set its own pointers after a system RESET

just as VARSAV must. Thus, VARSAV must pass

the value of KSW to DOS, and warmstart DOS

(and BASIC) after a system RESET.

As was mentioned, only the pointers, not the

variables themselves, are lost when program

changes are made. This is true only when the

change does not lengthen the program. If the

program is lengthened, the lower end of the vari

able table will be overwritten by program lines

and permanently lost.

This problem is easily avoided by using

LOMEM to establish a space in memory between

the end of the program and the start of the variable

tables. This space is then available for additional

program line storage without disturbing the vari

ables. A space of 256 bytes is adequate for about

eight BASIC lines; such a space is easily allocated

by using the following statement as the first line

of each program:

1 LOMEM : PEEK (105) + PEEK <106)*256 + 256

If many changes are anticipated, the space can be

made larger by increasing the last value in line 1.

A more compact equivalent statement is:

1 POKE 106, PEEK (106) +1

Again, the space can be increased in 256-byte

increments by increasing the last value in the line.

Using VARSAV

Once VARSAV has been loaded into memory,

start the program from the beginning to set the

KSW and SOFTEV vectors. The program as pre

sented can be started with CALL 755. If the pro

gram is relocated, start it using a CALL to the first

byte of the program. Load or enter a BASIC pro

gram as usual (try Program 2 the first time). Before

running the program, enter CLEAR followed by

CTRL-C to initialize the storage registers; then set

LOMEM at least several hundred bytes beyond

the end of the program to allow room in memory

for added program lines. This can be done by

entering LOMEM from the keyboard, or by incor

porating one of the statements found in the previ

ous paragraph, into the program.

Start execution as usual with RUN or GOTO.

The program can be interrupted at will, changed,

and execution will still continue without any loss

of variables. Problems with VARSAV will occur if

commands are entered from the keyboard which

alter the variable tables or their pointers. Changing

HIMEM or LOMEM may do this. Changing

LOMEM will have no effect unless followed by

CTRL-C, in which case all variables are lost;

changing HIMEM will affect only strings.

Of course, altering HIMEM or LOMEM can

destroy variables whether VARSAV is in use or

not, so these commands should never be used

after variables have been assigned in a program.

Another problem can result if a program is run

when the pointer storage area of VARSAV con

tains garbage, or pointer values from another

program. The CLEAR, CTRL-C sequence de

scribed above should always be used to clear the

pointer storage area before running a program.

This could also be done automatically by

placing the following line at the beginning of each

program:

2 CLEAR: CALL 808

With these simple precautions in mind, VARSAV

can make programming and debugging in Apple

soft a more pleasant, a faster job.

Program 1: Hex Dump of varsav

02F0- 00 00 00 A9 45 A0 03 8D

02F8- F2 03 8C F3 03 20 6F FB

0300- A9 0B A0 03 85 38 84 39

0308- 4C EA 03 84 F9 20 IB FD

0310- 85 FA C9 83 F0 12 A5 6E

0318- CD 50 03 90 18 D0 09 A5

0320- 6D CD 4F 03 90 0F F0 IB

0328- A0 07 B9 69 00 99 4B 03

0330- 88 10 F7 30 0B A0 07 B9

0338- 4B 03 99 69 00 B8 10 F7

0340- A4 F9 A5 FA 60 20 00 03

0348- 4C BF 9D 00 00 00 00 00

Program 2: varsav Test

10 REM VARSAV TEST

20 LOMEM: PEEK (105) + PEEK (106) *

256 + 256

30 CLEAR : CALL 808: REM SAVE ROUTINE

AT 4328

40 A ■ liB ■ 2:C = 3

50 A* - "A"!B* - "B":C* - "C"

60 FOR I - 1 TO 10

70 ARRAY(I) m I

80 NEXT I

90 FOR I - 1 TO 10

100 PRINT ARRAY(I)

110 NESTI: REM THAT'S RIGHT!

120 PRINT

130 PRINT A,B,C

140 PRINT

150 PRINT A*PB*,C«

160 REM TRY CHANGING THIS LINE ©

June 19B4 COMPUTE! 125

RESET sequence ends with an indirect jump to 
the address held in the soft entry vector (SOFfEV) 
at $3F2-$3F3, which returns control to the current 
operating language. As part of the sequence, the 
KSW vector is changed to its default value (point­
ing to KEYIN), thus disconnecting VARSAV. 

To counter this, V ARSAV sets the soft entry 
vector to cause a jump to its own reset routine, 
which reconnects VARSAV via the KSW vector, 
and then exits normally to BASIC. 

The task of setting these two vectors (KSW 
and SOFfEV) is even more complicated when 
DOS is present. DOS is also connected to Apple­
soft through the KSW vector, and calls to V ARSAV 
must be routed through DOS. In addition, DOS 
must set its own pointers after a system RESET 
just as VARSA V must. Thus, VARSAV must pass 
the value of KSW to DOS, and warmstart DOS 
(and BASIC) after a system RESET. 

As was mentioned, only the pointers, not the 
variables themselves, are lost when program 
changes are made. This is true only when the 
change does not lengthen the program. If the 
program is lengthened, the lower end of the vari­
able table will be overwritten by program lines 
and permanently lost. 

This problem is easily avoided by using 
LOMEM to establish a space in memory between 
the end of the program and the start of the variable 
tables. This space is then available for additional 
program line storage without disturbing the vari­
ables. A space of 256 bytes is adequate for about 
eight BASIC lines; such a space is easily allocated 
by using the following statement as the first line 
of each program: 

1 LOMEM : PEEK (105) + PEEK (106)'256 + 256 

If many changes are anticipated, the space can be 
made larger by increasing the last value in line l. 
A more compact equivalent statement is: 

1 POKE 106, PEEK (106) + 1 

ous paragraph, into the program. 
Start execution as usual with RUN or GOTO. 

The program can be interrupted at will, changed, 
and execution will still continue without any loss 
of variables. Problems with V ARSA V will occur if 
commands are entered from the keyboard which 
alter the variable tables or their pointers. Changing 
HIMEM or LOMEM may do this. Changing 
LOMEM will have no effect unless followed by 
CTRL-C, in which case all variables are lost; 
changing HIMEM will affect only strings. 

Of course, altering HIMEM or LOMEM can 
destroy variables whether V ARSA V is in use or 
not, so these commands should never be used 
after variables have been assigned in a program. 
Another problem can result if a program is run 
when the pointer storage area of V ARSA V con­
tains garbage, or pointer values from another 
program. The CLEAR, CTRL-C sequence de­
scribed above should always be used to clear the 
pointer storage area before running a program. 

This could also be done automatically by 
placing the following line at the beginning of each 
program: 

2 CLEAR: CALL 808 

With these simple precautions in mind, VARSAV 
can make programming and debugging in Apple-
soft a more pleasant, a faster job. 

Program 1: Hex Dump Of VARSAV 
1112FIII- IllIZI 111111 111111 A9 4:5 Alii 1113 BD 
1112FB- F2 1113 BC F3 1113 2111 6F FB 
11131111Z1- A9 IIIB Alii 1113 85 3B B4 39 
111388- 4C EA 1113 B4 F9 2111 IB FD 
11131111- B:5 FA C9 B3 F(I) 12 A:5 6E 
(l)31B- CD :5(IJ (1)3 9(1) IB D(IJ (1)9 A:5 
(1)32111- 6D CD 4F 1113 9111 IIIF Fill IB 
(l)32B- A(I) (1)7 B9 69 (IJfJ 99 4B (IJ3 

11133111- BB 1111 F7 3(1) IIIB Alii (1)7 B9 
I1133B- 4B (1)3 99 69 (IJfJ BB 1(1) F7 
(1)34(1)- A4 F9 A5 FA 6(1) 2111 (IJfJ (1)3 
(l)34B- 4C BF 9D IllIZI (IJfJ IllIZI IllIZI IllIZI 

Again, the space can be increased in 256-byte 
increments by increasing the last value in the line. Program 2: VARSAV Test 

USing VARSAV 
Once V ARSA V has been loaded into memory, 
start the program from the beginning to set the 
KSW and SOFTEV vectors . The program as pre­
sented can be started with CALL 755. If the pro­
gram is relocated, start it using a CALL to the first 
byte of the program. Load or enter a BASIC pro­
gram as usual (try Program 2 the first time). Before 
running the program, enter CLEAR followed by 
CTRL-C to initialize the storage registers; then set 
LOMEM at least several hundred bytes beyond 
the end of the program to allow room in memory 
for added program lines. This can be done by 
entering LOMEM from the keyboard, or by incor­
porating one of the statements found in the previ-

1111 
2(1) 

3111 

4(1) 
:5(IJ 

6(IJ 

7111 
8(IJ 

ge 
1(IJfJ 
11(1) 
12(1) 
13(1) 
14(1) 
1 :5(IJ 

16111 

REI1 YARSAY TEST 
LOI'1EI1. PEEK ( 1 (IJ:5) + PEEK ( 1(1)6) • 2:56 + 2:56 
CLEAR • CALL BIllB. REI1 SAVE ROUTINE 

AT .328 
A - 1:B - 2.C - 3 
AS - "AII:BS - "BII:eS - "C II 

FOR I - 1 TO 1111 
ARRAYU) - I 

NEXT I 
FOR I - 1 TO 1111 

PRINT ARRAYU) 
NESTI. REI1 THAT'S RIBHT! 

PRINT 
PRINT A,B,C 
PRINT 
PRINT A.,M, C. 
REI1 TRY CHANGING TH I S LINE C 
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Graphics 0 Text

In Four Colors
Ted Baldwin

Add four-color text to your Atari screen displays. These

five programs demonstrate the ANTIC 4 display mode

and allow you to save redefined characters for use in

other programs.

ANTIC 4 is a little-known Atari display mode.

Similar to GRAPHICS 0, it is a character mode,

with 40 columns and 24 lines per screen, and uses

all 256 characters. However, it also has the capa

bility to display characters in four colors.

This is a result of the way ANTIC 4 interprets

the character pattern. GRAPHICS 0, for instance,

reads the character pattern one bit at a time. Each

bit corresponds to one pixel of the character on

the screen. The 1 bits are displayed at a different

brightness than the 0 bits. ANTIC 4, on the other

hand, reads the pattern two bits at a time. Each

bit-pair corresponds to one pixel of the character.

There are four possible combinations of two

bits: 00, 01, 10, 11. Each combination represents a

different color. The color corresponding to the

bit-pair 00 is stored at location 712; the color for

the bit-pair 01 is at location 708; the color for bit-

pair 10 is at 709; the color for bit-pair 11 is at 710.

Redefined Characters

Program 1 converts the display to ANTIC 4.

Running the program will reveal one of the draw

backs of ANTIC 4: The normal character set is

useless. The characters on the screen are garbled

because the normal character patterns are not

designed to be read in bit-pairs. In order to make

any practical use of ANTIC 4, you must redefine

the character set.

Program 2 does that. The bit pattern for each

character is designed so that the characters will

appear in different colors. Specifically, typing

lowercase letters will display light blue uppercase

letters; typing uppercase letters will display gray

uppercase letters; typing a number will display

that number in gray; typing a shifted number will

display that number in blue-green.

Program 3 demonstrates the use of these

characters in ANTIC 4. Be sure to run Program 2

before running Program 3. The program first dis

plays normal GRAPHICS 0 text. Then it switches

to ANTIC 4 and displays four-color text using the

redefined character set. The colors are changed

to orange, green, and blue-green on a pink

background.

Program 4 saves the redefined character set

to disk and should be run after Program 2. Pro

gram 5 loads the character set back in. Your own

filename can be substituted in line 140 of both
programs.

You can add four-color text to your own pro

grams by using Program 5 to load the character

set and Program 1 to switch to ANTIC 4. Besides

making your programs more colorful, these

routines enable you to highlight important

messages.

Refer to the "Automatic Proofreader" article before typing

these programs in.

Program 1: The Original Characters

ED 10 DL=PEEK(560)+256*PEEK<561>

GH 20 POKE DL+3,PEEK<DL+3)+2

IJ 30 FOR I=DL+6 TO DL + 28

DH 40 POKE I ,4

OH 50 NEXT I

Program 2: Redefining The Characters

DP 30105

DC 301 10

NC 301 15

HO 30120

BD 30125

IK 30130

30135

flD 30140

IK30145

G!30 150

IH 30155

AD 30 160

IL 30165

MM 30170

IE 30175

REM FIND TOP OF RAM MEMORY

TOP=PEEK(106)

REM LOWER MEM TOP TO MAKE SAF

EtQ SPACES3 LOCATION FOR CHARA

CTER SET

LOWTOP=TDP-5:POKE 106,LDWTOP

REM MOVE SCREEN MEMORY TO REF

LE.CZ 6 SPACES}T NEW MEM TOP

GRAPHICS 0:? "PlEaSe Walt ":S

ETCOLOR 4,4.4:SETCOLOR 1,0,2:

SETCOLOR 0,8,8

REM Z IS POINTER TO SUBROUTIN

E.C7 SPACES>CS IS CHAR. SET S

TART ADDRESS

Z = 30800:CS=256* (TOP-4)

REM READ IN COLOR *t 1 LETTERS

H=CS+264:J=H+207:L=30300:K=1:

GOSUB 2

REM READ IN COLOR #2 LETTERS

H= CS + 520:J = H + 207:K=1.5:GOSUB

Z

REM READ IN COLOR #0 LETTERS

0:GOSUB Z

REM READ IN COLOR #1 NUMBERS
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Graphics 0 Text 
In Four Colors 
Ted Baldwin 

Add fOllr-color text to your Atari screen displays. These 
five programs demonstrate the ANTIC 4 display mode 
and allow YO Il to save redefil1ed characters for use in 
other programs. 

ANTIC 4 is a little-known Atari display mode. 
Simila r to GRAPHICS 0, it is a character mode, 
with 40 columns and 24 lines per screen, and uses 
all 256 characters . However, it also has the capa­
bility to display characters in four colors . 

This is a result of the way ANTIC 4 interprets 
the character pattern . GRAPHICS 0, for instance, 
reads the cha racte r pattern one bit a t a time. Each 
bit corresponds to one pixel of the charac ter on 
the screen. The 1 bits are displayed at a different 
brightness than the ° bits. ANTIC 4, on the other 
hand , reads the pattern two bits at a time. Each 
bi t-pair corresponds to one pixel of the characte r. 
There a re four possible combina tions of two 
bits : 00, 01 , 10, 11. Each combination represents a 
different color. The color corresponding to the 
b it-pair 00 is s tored at loca tion 712; the color for 
the bit-pair 01 is a t loca tion 708; the color fo r bit­
pair 10 is at 709; the color for bit-pair 11 is a t 710. 

Redefined Characters 
Program 1 converts the display to ANTIC 4. 
Running the p rogram will revea l one of the draw­
backs of ANTIC 4: The normal characte r set is 
useless. The characters on the screen are ga rbled 
because the normal character pa tterns are not 
designed to be read in bit-pairs. In order to make 
any practical use of ANTIC 4, you mus t redefine 
the character set. 

Program 2 does that. The bit pattern for each 
character is designed so that the characters will 
appear in different colors. Specifically, typing 
lowercase le tters w ill display light blue uppercase 
letters; typing uppercase letters will display gray 
uppercase letters; typing a number w ill display 
tha t number in gray; typing a shifted number will 
display that number in blue-green. 

Program 3 demonstrates the use of these 
characters in ANTIC 4. Be sure to run Program 2 
before running Program 3. The program first dis-
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plays normal GRAPHICS ° text. Then it switches 
to ANTIC 4 and displays four-color tex t using the 
redefined charac te r se t. The colors are changed 
to ora nge, green, and blue-g reen o n a pink 
background. 

Program 4 saves the redefined character set 
to disk and should be run after Program 2. Pro­
gram 5 loads the character set back in . Your own 
fil ename can be substituted in line 140 of both 
programs. 

You can add four-color text to your own pro­
grams by using Program 5 to load the character 
se t and Program 1 to switch to ANTIC 4. Besides 
making your programs more colorful , these 
routines enable you to highlight important 
messages. 

Refer to the "Automatic Proofreade(' artic le before typing 
these programs in. 

Program 1: The Original Characters 
E010 DL=PEEK(560)+256'PEEK ( 561) 
G"20 POKE DL+3 , PEEK(DL+ 3 )+2 
IJ 3 0 FOR I =DL+6 TO DL+2B 
D" 4 0 PO KE 1 , 4 
ON 5 0 NE XT I 

Program 2: Redefining The Characters 
OP30 105 REM FIND TOP OF RAM MEMORY 
DC 3 0110 TOP=PEE K ( 106) 
NC30 11 5 REM LOWER MEM TOP TO MA KE SAF 

E{B SPACES } LOCATION FOR CHARA 
CTER SET 

H03 0120 LDWTOP=TOP-5:PO KE 106,LDWTOP 
BD30 125 REM MOVE SC REEN MEMORY TO REF 

LEC {6 SPACES }T NEW MEM TOP 
It 3 131 3 0 GRAPHICS 0: ? "PlEa Se Wa lt " :5 

ETCOLOR 4 ~ 4~4:SE T C OLOR 1, O, 2 : 
S ET COLOR O,8 , 8 

NS30 1 35 REM Z IS POINTER TO SUBROUTIN 
E . { 7 SPACES}CS IS CHAR. SET S 
TART ADDRE SS 

A030 1 40 Z=30 8 00 :CS = 2 56 *(T OP - 4) 
IK30 14 5 REM READ IN COLO R #1 LETTERS 
6130 15 0 H= CS+26 4: J =H+2 07 :L=30300:K =1: 

GO S UB Z 
J~30 155 REM READ IN COLOR #2 LETTE RS 
AD30 16 0 H=CS+520:J = H+ 207:K =1. 5 : GOS UB 

Z 
Il301 6 5 REM READ IN COLO R # 0 LETTERS 
HM30 1 70 H= CS +77 6:J=H+2 0 7: K= 0 . 5:L= 3 056 

~" GOSUB . Z 
16 3 0 17 5 REM READ IN COLOR #1 NUMBERS 



AATARI
ATARI is a trademark ot ATARI. INC

ATARI 800XL.Call
Atari 1050

Disk Drive Call

Atari 1010

Recorder 77.00

Atari 1027 Printer.Call

Atari 850

Interface Call

MOSAIC

64K Ram/400 149.00

64K Ram ■ Cable Kit

400/800 169.00

48K Ram Kit 94.00

16/32 Expander 64.95

32K Ram 77.95

Mosaic Adaptor 49.95

Replacement Keyboard for Atari 400 .54.95

3rd Party Printer Interlaces

Interfast I 139.00

Apeface w/cable included 69.95

PRINTERS

Axiom AT-100 229.00 Gemini 10X Call

Axiom AT-550 329.00 Alphacom Call

Epson Call Okidata92A Call

Call for assorted Printer Packages

DISK DRIVES

Rana 1000 _

Trak CaM
Concorde _ .For
Indus GT prices
TOUCH TABLETS

Koala Touch Tablet ■ D... 69.95

Koala Touch TaOlelCart 74.95

RSZ32 Madam Adaptor

(Through serial port) 39.95

MONITORS

US! Call

AMDEK Call

STIMUTECH SUBLIMINAL

5R ATARI

Expando-Vision Interface

w/one FREE Cart ... 99.00

Weight Control
Study Habits

Stress Control

Drinking Control

Smoking Control
Career Success

Sexual Confidence

Addit'l Rom Carts 29.95 ea.

ATARI SOFTWARE

ATARI

Conversational Lang-T .. 44.95
My First Alphabet-D 26.95

Home Filing Mgr.-D 37.95
Star Raiders-Cart 32.95

Assembly Editor-Cart... 46.95
Macroassembler-D 67.95

Invitation to Program I-T. 19.95

Basket ball-Carl 26.95
Graph-lt-T 15.95

Dig Dug-Cart 32.95
Atariwriter-Cart 74.95

Donkey Kong-Cart 37.95

Ms. Pac- Man -Cart 39.95

Eastern Fronl-Cart 32.95
Donkey Kong Jr.-Cart ... 39.95

Pengo-Cart 35.95
Logo-Cart 79.95

Rofaitron-Cart 35.95
Pole Position-Cart 39.95

Microsoft Basic Il-Cart .. 67.95
Paint-D 33.95

Caverns ol Mars-Cart... 32.95

Joust-Cart 39.95
Jungle Hunt-Cart 35.95

Mario Broa.-Cart 35.95
Syncalc-D 74.95

Atari Music-D 29.95

SIERRA ON-LINE

Homeword-D 49.95

DarkCrystal-D 27.95

Frogger-D/T 23.95
Quest For Tires-D 23.95

Ultima I-D 23.95

Ultima Il-D 41.95

Wizard/Princess-D 22.95

INFOCOM

Deadline-D 34.95

Wltness-D 34.95
Zorfcl.il. Ill-D 27.95

Starcross-D 27.95

Planettall-D 34.95
Suspended-D 34.95

Enchanter-D 34.95
Infidel-D 34.95

Sorcerer-D 34.95

UK

Letter Pertect-D 74.95

DataPerfect-D 74.95

Spell Perlect-D 64.95

D-Disk T-Cassette

Cart • Cartridge

PARKER BROS.

Ast roc hase-Cart 34.95

Frogger-Cart 34.95
Q-Bert-Carl 34.95

Popeye-Cart 34.95

MISCELLANEOUS
FOR ATARI

Castle-Wolfenstein-D

Home Accountant-D.

Master Type-D(Cart .

Spelunker-0 27.95
Flight Simulator Il-D 37.95

20.95

52.95

27.95

BRODERBUND

Arcade Machine-D 41.95

BankSt.Writer-D 49.95
Lode Runner-D 23.95

Drol-D 23.95

Spare Change-D 23.95
Chopllfler-D 23.95

Mask of the Sun-D 27.95

Operation Wtiirlwind-D .. 27.95

EPYX

GalewayTo Apshai-Catt 27.95
Pitstop-Cart 27.95

Fun With Music-Cart... .27,95 Zombies-D/T 23.95
Jumpman Jr.-Cart 27.95 Mr. Robot-D 23.95

Dragonriders of Pern-D/T 27.95 River Raid-Cart 31.95

Temple of Apshai-D/T .. 27.95 Diskey-D 34.95
HellflreWarrior-D/T 20.95 Ultima Ill-D 41.95

Fun With Art-Cart 27.95 Miner 2049'er-Cart 34.95

Summer Games-D 27.95 Scraper Caper-Cart 34.95
Basic XL-Cart 74.95
Monkey Wrench II -Cart.. 49.95

Omnimon 82.95

Starbowl Football-O/T .. 22.95
Hockey-Cart 27.95

FlipFfop-D/T 20.95

Boulder Dash-D/T 20.95
Encounter-D/T 23.95

Quasimoto-D/T 23.95

N.Y.C.-D/T 23.95

Compute Books Call
Pitfall-Cart 31.95

Codewriter-D 69.95
TheHeist-D 27.95

Mac 65XL-Cart 74.95

Jupiter Misslon-D 34.95

Nibbler-D 20.95
Air Support-D/T 23.95

Pogo Joe-D/T 20.95

Analog Compendium

-Book 9.95
Movie Maker-D 41.95

Antica4-D 34.95

Hundreds of Items available
for (he Atari and CBM 64 ...

please call.

3uzzlemania-D

SSI

Carrier Force-D

Combat Leader-D/T .

Dosmic Balance-D..
Cosmic Balance Il-D.

Fortress-D ...
Rails West-D

BroadsidBs-D

War In Russla-D
Questron-D

SPINNAKER

Jp For Gfabs-Cart..

-osmic Lile-Cart

Facemaker-Cart

Alphabet Zoo-Cart..

:raction Fever-Cart.
<ids on Keys-Cart ...

Delia Drawing-Cart ..

Story Machine-Cart..
Amazing Things-D...

Hey Diddle Diddle-D.
Snooper Troops 1 or 2

Trains-D

Aerobics-D

23.95

41.95

.. 27.95

...27.95
... 27.95

23.95
27.95

27.95

54.95

34.95

. .. 27.95

23.95

23.95
... 23.95

... 23.95

. .. 23.95

. . . 27.95

. . . 27.95

. . . 27.95
. . . 20.95

D. 30.95
27 95

30.95

COMMODORE64-
CBM 64 Call

1541 Disk Drive 239.00

1526 80 Column Printer 279.00

1530 Datasette 66.00

1702 Color Monitor 249.00

1650 AD/AA Modem 89.00

RS 232 Interlace 44.00

COMMODORE 64 SOFTWARE

Program Ref. Guide 19.95

Assembler-D 17.95

Easy Finance

l.ll.ll, IV-D 19.95

Easy Calc-D 64.95

Easy Mail-D 17.95

Easy Script-D 39.95

EasySpeli-D 19.95

Logo-D 49.95

The Manager-D 37.95

General Ledger-D .. 37.95

Accts. Rec.-D 37.95

Accts.Pay.-D 37.95

Magic Desk-D 52.95

Zorkl.ll or Ill-D 29.95

Suspended-D 29.95

Starcross-D 29.95

Deadline-D 29.95

COMMODORE 64 SOFTWARE

ACCESS SPINNAKER

Neutral Zone-D/T 23.95 Trains-D 27.95

Spritemaster-D/T 27.95

Beachhead-D/T 23.95

Music Composer-D 27.95

HES

Multiplan-D 69.95
64Forth-Cart 41.95

HES Writer-Cart 32.95

HES Mon-Cart 27.95
Turtle Graphics-Cart.. .41.95

Mutant Camels 20.95

HES Modem 59.95

Super Zaxxon Call

SYNAPSE

Kidwriter-D 23.95

Alf In The Caves-Cart .. 27.95
Jukebox-Cart 23.95

CYMBAL

Accounts Payable-0 ... 52.95

Accounts Recelvable-D 52.95
Inventory Conlrol-D 52.95

Invoice Writer-D 52.95

MISCELLANEOUS
FOR CBM 64

Flight Simulator Il-D ... 37.95

Night Mission/

Plnball-D 20.95
BlueMax-D/T 23.95 Praticalc PS-D 59.95

Zaxxon-D/T 27.95 M-FI!e-D 64.95
Morgul-D/T 23.95

Shamusll-D/T 23.95
Sentinal-D/T 23.95

Pharoah's Curse-DiT .. 23.95
Slamball-D/T 23.95

Zepplin-D/T 23.95

CARDCO

CardprinWA 59.95

Cardprint/B 37.95

Cardco +G 64.95

Cardboard/5 54.95
Cardkey 29.95

Cardette/l 29.95
Cardwriter/I 29.95

Cassette Recorder 47.95
Printer Utility-D/T 19.95

Write Now-Cart 34.95

MailNow-D 27.95

HANDIC

64 Forth-Cart 29.95

64 Graf-Cart 23.95

Stat64-Cart 23.95

Calc Result Easy-Cart. .34.95
Csiz Result Advanced-D74.95

The Diary-Cart 23.95

The Tool-Cart 29.95

CBS SOFTWARE

Cail for items and prices.

To Order Call Toll Free
For Technical Info, Order

Inquiries, or for Wise. Orders

800■558-0003 414-351-2007

Word Pro3 + /Spell-D..74.95
Home Accountant-D ... 52.95

Step ByStep-DlT 44.95

Barren's Sat.-D 59.95
Money Manager-D/T... 19.95

Bristies-D/T 20.95

Telestar 64-Cart 37.95

Star League
Baseball-D/T 20.95

Castle Woltenstein-D .. 20.95

Sorcerer-D 34.95
Computer Basebatl-D .. 27.95

Ringside Seat-D 27.95

Professional Golf-D 27.95
Mastertype -Cart 27.95

SofoFligiit-D 23.95

Vic Switch 124.95
Paper Clip-D 64.95

Delphi's Oracle-D 74.95

Super Buscard II Call

Instaspeed-D/T 99.95
Codewriter-D 69.95

Cyberia Farm Mgr.-D... 37.95

First Class Mail-D 34.95

Aztec-D 27.95

Popeye-Cart 34.95
Ultima Ill-D 41.95

Ultima Il-D 41.95

Miner 2049er-Cart 27.95

ACCESSORIES

WICO Joystick Call
Flip 'n' File Trunks 20.95

Flip V File Cart 20.95
Joysensor 24.95

Elephant Oisks

(Box of 10) 20D0
WICO Trakball 37.95
KRAFT Joystick 15.95

ORDERING INFORMATION. For fast delivery send cashier's check, money order or direct bank Iransfers. Personal and company checks
allow 2 weeks to clear. Charges for COD are S3.00. School Purchase Orders welcome. In CONTINENTAL USA. include $3.00 shipping per

software order. Include 3% shipping on all Hardware orders, minimum $3.00. Mastercard & Visa please include card # and expiration

dale. Wl residents please add 5% sales tax. HI, AK, FPO, APO, Canadian orders —add 5% shipping, minimum $5.00. All other foreign

orders, please add 15% shipping, minimum $10.00. All goods are new and include factory warranty. Due to our low prices, all sales are

final. All defective returns must have a return authorization number. Please call 414-351-2007 to obtain an RA# or your relurn will NOT
be accepted for replacement or repair. Prices and availability are subject to change without notice.

COMPUTABILITY

P.O. Box 178S2

Milwaukee. Wl 53217

ORDER LINES OPEN

Mon-Fn 11 AM ■ 7 PM CST
Sat 12 PM -5 PM CST

)I~ATARI 
ATARI is a Itademark 01 ATARI , INC. 

ATARI800XL.Call MOSAIC 
Atarl10S0 64K Ram/400 ... . .. 149.00 
Disk Drive ... .... Call 64K Ram + Cable Kit 
Atari1 010 4001800 ...... . 169.00 
Recorder • .. . ... 77.00 48K Ram Kit .. . . .. . 94.00 
Atarl1 027 Printer . Call 16132 Expander . .... 64.95 
Atari 850 32K Ram .. . .. ..... 77.95 
Interface .. . . .... Call Mosale Adaptor .. . . 49.95 

Replacement Keyboard for Atari 400 .54.95 
3rd Party Printer Interlaces 
Interfast I .............. . ............ 139.00 
Apeface w/cable Included .............. 69.95 
PRINTERS 
Axiom AT· 100 .. .. 229.00 GeminI10X . . .. . . . .. Call 
Axiom AT·550 .. .. 329.00 Alphacom . . ..... . . . Call 
Epson ........... . . Call Okldata 92A .. . . . .. . . Call 

Call for assorted Prlnter Packages 

A TAR 
ATARI 
ConversaUonal Lang ·T .. ..... 95 
My First Alphabet -D .... 26.95 
Home Fil ing Mgr.·D ..... 37.95 
Star Aalders ·Can ....... 32.95 
As~embly Edltor·Can ... "6.95 
Macroassembler- D ..... 67.95 
Invitat ion to Program I-T . 19.95 
BasketbaU-Cart . . . . 26.95 
Graph-It-T .... . . .. 15.95 

~:~r?~r~;e~~ga'rt : : : : : : : : ~~ :~~ 
Conkey Kong ·Can .... . . 37.95 
Ms. Pac ·Man·Can ...... 39.95 
Eastorn Front ·Can ..... 32.95 
Donkey Kong Jr.·Can ... 39.95 
Pengo-Can •.. . ....... 35.95 
Loao·Can .......... . .. 79.95 
Aohltron ·Can . ....... . . 35.95 
Pole Posltlon·Cart ...... 39.95 
Mlcrosoll Bas ic II -Cart . . 67.95 
Palnt ·D ............... 33.95 
Caverns of Mars ·Can ... 32.95 
Joust ·Can ............. 39.95 

~ua~f~eB~~:~CCaann::::.-:: 5~:~~ 
Syncalc -D . . . ... 7".95 
Atarl Muslc·O . .... .. . 29.95 
SIERRA ON·lINE 
Homeword·O ........ . . 49.95 
OaOt Crystal ·O . .. . .. 27.95 
Frogger ·O/T ........... 23.95 
Ouest For Tires· O .. 23.95 
Ultima 1·0 ..•......... 23.95 
Ultima II ·Q ........ " ' .95 
Wlzard / Prlncess ·Q 22.95 
INFOGOM 
Deadllne ·Q ............ 3-4.95 
Witness ·D . . .... 34.95 
ZoOt I, II, 111 · 0 .......... 27.95 
Starcross ·D .. ... .. 27.95 
Planetlall · a . . 34.95 
Suspended ·O . . . 3-4.95 
Enchanter · 0 . . 34.95 
Intidel·O .. . . . 34.95 
Sorcerer ·O .. .. ... 34.95 
LJK 
Letter Perlect-Q . . _ . . .. . 7 ... 95 

S 0 F T 
BRODERBUNO 
Arcade Machine ·O ...... "' .95 
Bank SI. Writer·D .•..... "9.95 
lode Runner·D ......... 23.95 
Oral ·O ...... .......... 23.95 
Spare Change ·o ....... 23.95 
Choplllter ·D ........... 23.95 
Mask 01 the Sun ·D .. .. .. 27.95 
Operation Whirlwind·O . . 27.95 
EPYX 
Gateway To Apshal·Cart 27.95 
Pitslop·Can ........... 27.95 
Fun Wllh Muslc ·Cart .... 27.95 
Jumpman Jr.·Can ...... 27.95 
Oragonrlders of Pem·olT 27.95 

~:~R:: ~a~~b~~6·1~ '~.:: ~:~~ 
Fun With An·Cart . . .. 27.95 
Summer Games·O ..... 27.95 
Puzzlemanla ·o . .. ... ... 23.95 
SSI 
Carrier Force·O .. . .... 41 .95 
Combat Leader-O IT .... 27.95 
Cosmic Balance·O .. .27.95 
Cosmic Balance 11·0 .. . 27.95 
Fortress ·o ............ 23.95 
Ralls West·Q ... . . ... .. 27.95 
Broadsides -D .... . ... . . 27.95 
War In Russla· o . . ... .. 54 .95 
Ouestron · O . . . . . . . . .. 34.95 
SPINNAKER 
Up For Grabs·Can ...... 27.95 
Cosmic Lile ·Cart .....•. 23.95 
Facemaker·Can ........ 23.95 
Alphabel Zoo·Can ... . 23.95 
Fraction Fever·Cart . . 23.95 
Kids on Keys·Cart ..... . 23.95 
Della orawlng.Can ..... 27.95 
Siory Machine ·Cart . . 27.95 
Amazing Thlngs ·D . . 27.95 
Hey Didd le o lddle ·O .... 20.95 
Snooper Troops 1 or 2·0 . 30.95 
Tralns ·O .. ... . . . . ... 27.95 
Aerobics ·o .. .. . 30.95 
Advenlure Creature ·O . .. 27.95 

Call 
Go~nco'dle '" .:::: .. ::. Prl~~! 

Koala Touch rablel · D ... 69.95 
Koala Touch Tablet ·Can 7".95 
RS232 Mod.m Ad'ptor 
(Through serial pon) .... 39.95 

MONITORS 
USI ..... . Call 
AMOEK ........... Call 
STIMUTECH SUBLIMINAL 
SOFTWARE FOR ATARI 
AND CBM 64 
Expando ·Vlalon Interlace 
w/one FREE Cart . .. 99.00 
Weight Control 
Study Habits 
Stress Control 
Drinking Control 
Smoking Conttol 
Career Success 
Sexual Confidence 
AddU '1 Rom Carts 29.95 ea. 

WAR E 
PARKER BROS. 
Astrochase ·Can ....... 34.95 
Frogger ·Can .......•... 34.95 
a ·Ben ·Can ........... 34.95 
Popeye · Ca n ...•....... 34 .95 
MISCELLANEOUS 
FOR ATARI 
Castle· Wolfensteln· o ... 20.95 
Home Accountant · o .... 52.95 
MasterType· OICan .... 27.95 
Spelunker·O .... .. . ... . 27.95 
Right Simulator 11 · 0 .... 37.95 
Zombies ·OIT . . ........ 23.95 
Mr. Robot·O .. . ........ 23.95 
River Raid -Can ........ 31.95 
olskey·O . ............. 34.95 
Ult ima 111 · 0 ............ 41.95 
Miner 2049·er·Cart ...... 34.95 
Scraper Caper·Can ..... 34.95 
Basic XL·Cart ........ .. 74.95 
Monkey Wrench II ·Carl .. 49.95 
Omnimon ............. B2.95 
Starbowl Football ·O/T .. 22.95 
Hockey ·Can •.... '" . •. 27.95 
Flip Flop ·olT .......... 20.95 
Boulder Dash · OIT ...... 20.95 
Encounter ·olT . . . .. 23.95 
OUasimoto· O/T .. .. 23.95 
N.Y.C.·OIT. .. 23.95 
Compute Books . • . . . .. Call 
Pltlall ·Can ..•......... 31 .95 
COdewrlter · 0 .......... 69.95 
The Heist · o ........... 27.95 
Mac 65XL·Cart ......... 74.95 
Jupiter MISslOn ·D ...... 34 .95 
Nibbler·O .... . ........ 20.95 
Air suppon ·o l T ...•.... 23.95 
Pogo Joe·OIT .......... 20.95 
Analog Compendium 
·Book .•..•............. 9.95 
Movie Maker·o ......•.. 41 .95 
AnUca 4·0 ............. 34.95 

Hundred. 01 It.m. a,aUable 
tor the Atarl and CBM 64 • •• 
pl .... call. 

64:: 
CBM 64 .............. . .. . ... . .. ... Call 
1541 Disk Drive . . ..... . .. . .. .. ... 239.00 
1526 80 Column Printer . ... . . .... . 279.00 
1530 Datasette . . ..... .. . .. . .. . .. . 66.00 
1702 Color Monitor . . ... .... •. ... . 249.00 
1650 AD/AA Modem . . .. . .... .. .... 89.00 
RS 232 Interface ... . ............ .. 44.00 

· COMMODORE 64 SOFTWARE 
Program Ref. Guide 19.95 
Assembler·D ...... 17.95 
Easy Finance 

I, II , II , IV-O. . . 19.95 
Easy Calc·D ... . .64.95 
Easy Mall·O ... .17.95 
Easy Script·D . . .. . 39.95 
Easy Spell·Q . ..... 19.95 
Logo·O . ... . ... ... 49.95 

The Manager. 0 .... 37.95 
General Ledger·O .. 37.95 
Accls. Rec.·D ... ,. 37.95 
Accts. Pay.·O . . .. . . 37.95 
Magic Oesk·O . .. .. 52.95 
Zork I, II or 111 -0 . . .. 29.95 
Suspended - ~ . . .. . . 29.95 
Starcross-O ....... 29.95 
Deadline -D ........ 29.95 

COMMODORE 64 SOFTWARE 
ACCESS 
Neutral Zone ·OIT ...... 23.95 
Spritemaster·OI T .•.... 27.95 
Beachhead·olT .. •.... 23.95 
MUSiC Composer·O .... 21.95 

HES 
Multiplan· O ......•.... 69.95 
64 Forth·Can ....•.... "' .95 
HES Wrlter ·Can . . .. 32.95 
HES Man-Can ........ 27.95 
Tunle Graphics·Can ... 41 .95 
Mutant Camels . . 20.95 
HES Modem. 59.95 
Supar Zauon . .• Call 

SYNAPSE 
Blue Max·DIT ....... . . 23.95 
Zauon·OIT... . .27.95 
Morgul ·OIT . 23.95 
Shamus 1I·01T ........ 23.95 
Sentlnal ·oI T .......... 23.95 
Pharoah's Curse ·OIT .. 23.95 
Slamball·DI T . ........ 23.95 
Zepplln·o lT .. . .. 23.95 

CARDGD 
CardprintlA . 59.95 
CardprlnllB .... . ...... 37.95 
Cardco + G . . . 64.95 
Cardboard l 5 . .. 54.95 
Cardkey . . .... 29.95 
Cardellell .. . ..... 29.95 
Cardwriterl l .. . . ... . 29.95 
Cassette Recorder ..... 47.95 

:;~~~~~I~~~'.~ : : : : : ~:~ 
MaIl Now·0 ..... ...... 27.95 

HANDIC 
64 Fonh ·Can ......... 29.95 
64 Graf·Cart . . ...... 23.95 
Stal64-Can ...•...... 23.95 
Calc Resull Easy ·Can .. 34.95 
Calc Result Advanced ·074.95 
The o iary·Cart ........ 23.95 
The Tool·Can .... ...•. 29.95 

CBS SOFTWARE 
Call tor Items and prices. 

SPINNAKER 
Trains-0 ..•.......... 27.95 
KidwrUer·O ............ 23.95 
All In The caves· Can .. 27.95 
Jukebox·Can ......... 23.95 

CYMBAL 
Accounts Payable ·O ... 52.95 
Accounts Recei,able·o 52.95 
Inventory COntrol ·O .... 52.95 
Invoice Wrlter·O ....... 52.95 

MISCELLANEOUS 
FOR CBM 64 
Flight Simulator 11 · 0 . . . 37.95 

Ni~r~b~:~.s6~~ ~ ........ 20.95 
Prat lcalc PS·O ........ 59.95 
M· FlIe·o ........... . . 54.95 
Word Pro 3+ ISpell · o .. 74.95 
Home Accountant ·O ... 52.95 
Step By Step·OIT .. . ... « .95 
Barron s Sat.·o ...... . . 59.95 
Money Manager.OIT ... 19.95 
BrlsUes·o IT ........ . . 20.95 
Telestar 54 ·Cart ....... 37.95 
Star League 

Baseball·OIT ....... 20.95 
CasUe Wollenslein · o .. 20.95 
Sorcerer· o ........... 3-4 .95 
Computer Baseball-D .. 27.95 

~~~:~~~o~r~~i :D :::: ~~:~ 
Mastertype·Can ....... 27.95 
Solo Flight ·O ....•.... 23.95 
Vic Switch .... .... ... 124.95 
Paper ~lIp - O ........•. 54.95 
Delph i s Oracle ·O ..... 74.95 
Super Buscard II ........ Call 
tnstaspeod·D/T ....... 99.95 
Codewriter·O ......... 69.95 
Cyberta Farm Mgr.-o ... 37.95 
Ffrst Class MaU·o ..... 34.95 
Aztec ·O .............. 27.95 
Popaye·Cart .......... 34.95 
Ult ima III-D ........... .. 1.95 
Ultima 11 · 0 ........ .41 .95 
Miner 204ger·Can • . 27.95 

ACCESSORIES 
WICO Joyst ick. . . . . . Call 
Flip 'n' File Trunks . . 20.95 
Flip 'n' File Cart. . . 20.95 

Data Perfect ·O . . . . 7 ... 95 
Spell Perfect·O ...... . .. 64 .95 To Order Call Toll Free 

For Technical Inlo, Order 
Inquiries, or for Wlsc. Orders . 

Joysensor ... . ...... . . 24.95 
Elephant Disks 

D · Disk T · Casselle 
Cart · Cartridge 800·558·0003 414·351·2007 

OR DERING INFORMATION. For last delivery send cashier's check, money order 01 direct bank translers. Personal and company checks 
allow 2 w~ks 10 ciear. Charges lor COO are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, Include $3.00 shipping per 
software order. Include 3"1, shipping on all Hardware orders, minimum $3.00. Mastercard & Visa please include card' and ell:plralion 
dale. WI residents please add 5"1, sales tall: . HI, AK. FPO, APO, Canadian orders - add 5"1. shipping. minimum $5.00. All other lorelgn 
orders. please add IS'''' shipping, minimum $10.00. All goods are new and include lactory warranty. Due to our low prices, all sales are 
linal . All delective returns.must have a return authorization number. Please call 4''' · 351·2007 to obtain an RA, or your relurn will NOT 
be accepted for replacement or repair. Prices and availability ate subject to change without notice. 

(Box 0110) ....... . 20DO 
WICO Trakball ........ 37.95 
KRAFT Joystick ....... 15.95 

COMPUTABILITY 
P .0 . Box 11882 

Milwilukea , WI 53217 

OAOER LINES OPEN 
Mon · Fri 11 AM · 7 PM CST 
Sat 12 PM • 5 Phi CST 



EK 30 180

II 30185

JS 30190

8! 30200

HP 30205

IF 30210

IH 30220

Oft 30235

GD 30240

NK 30 300

NH 30310

DC 30320

OH 30330

OF 30340

OJ 30350

06 30360

OE 30370

HH 30380

PG 30390

Oft 30400

03 304 10

NO 30420

OA 30430

OB 30440

QG 30450

OG 30460

OD 30470

00 30480

Nfi 30490

NP 30500

HO 305 10

Ofl 30520

HP 30530

NH 30540

OF 30550

OE 30560

OB 30570

PE 30580

PC 30590

PB 30600

Of 30610

OC 30620

OH 30630

OC 30640

PA 30650

ON 30660

B6 30670

FH 30680

GA 30690

BO 30695

EL 30700

BE 30705

FF 307 10

ND 30720

II 30795

DL 30800

FH 30805

H = CS-»-128:J=H +79:K=l:L-30570:E

OSUB Z

REM READ IN COLOR #2 NUMBERS

H=CS+S:J=H+55:K=1.5:L=30650:E

OSUB Z:H=CS+64:J=H+7:L=30560:

GOSUB Z:H=CS+72:J=H+7:L=30640

:GOSUB 2

H=CS+256:J=H+7:L=30560:GOSUB

Z

REM READ IN CDLOR #0 NUMBERS

H=CS+S0:J=H+15:K=0.5:L=0:GOSU

B Z:H=CS+104:J=H+7:GOSUB Z=H=

CS+120:J=H+7:GOSUB Z:H=CS+224

:J=H+23:GOSUB Z

H=CS+472:J=H+23:GOSUB Z

REM READ IN SPACE CHARACTERS

H = CS:J=H+7:EDSUB Z:H=CS+496:J

=H+23:GOSUB Z

DATA 4,1,2,3,3,2,3.4

DATA 4,2,3,2,3,3,2,4

DATA 4,2,3,5 .,5,3,2,4

DATA 4,6,3,3,3,3,6,4

DATA 4,2,5,2,5,5,2,4

DATA 4,2,5,2,5,5,5,4

DATA 4.2,5,5,3,3,2,4

DATA 4,3,3,2,3,3,3,4

DATA 4,2,1,1,1,1,2,4

DATA 4,7,7,7,7,3,2.4

DATA 4,3,3,2,6,2,3,4

DATA 4,5,5.5,5.5,2,4

DATA 4, 3, 2..2,2,3, 3, 4

DATA 4,3,2,2,3,3,3,4

DATA 4,2,3,3,3,3,2,4

DATA 4, 2, 3, 3, 2, 5, 5, 4

DATA 4,2,3,3,3,3,2,7

3,2,2,3,3,4

2, 5, 2, 7, 7. 2, 4

2,1,1,1,1,1,4

3,3,3,3,3,2,4

3,3,3,3,2,IS4

3, 3.3,2,2,3,4

DATA 4

DATA 4

DATA 4

DATA 4

DATA 4

DATA 4,

DATA 4,3,3,1,1,3,3,4

DATA 4,3,3,2,1,1,1,4

DATA 4,2,7,1,1,5,2,4

DATA 4,2,3,3,3,3,2,4

DATA 4,6,1,1,1,1,2,4

DATA 4,2,7,8,6,5,2,4

DATA 4,2.7,2.7.7,2,4

7,8,3,2,7,7,4

2, 5,2,7.3,2,4

2, 5,2,3,3,2,4

2.7,1,1,5,5

DATA 4

DATA 4

DATA 4

DATA 4

DATA 4

DATA 4

DATA 4

DATA 9

4

3.2.3.3,2,4

3,2,7,7,7,4

4,4,4,4,4,4,4

9.9,9.9,9,9.9

DATA 10, 10. 10, 'l0,10,10. 10, 10
DATA 11,11,11,11,11,11,11,11

REM TELL ATARI CHAR.SET LOCAT

ION

POKE 756,TOP-4

REM SETUP FOR ANTIC 4 DISPLAY

DL=PEEK<560)+256*PEEK(561):P0

KE DL+3,PEEK(DL+3)+2:FOR I=DL

+ 6 TO DL + 28:POKE I ,4:NEXT I

END

REM SUBROUTINE TO READ DATA I

NT0<6 SPACES}CHARACTER SET

FOR I=H TO J:READ G:ON G GOSU

B Z+20,Z+30,Z+40,Z+50,Z+60,Z+

70,Z+B0,Z+90,Z+100,Z+110,Z+12

0:NEXT I

IF L=0 THEN RETURN

IB

JF

KA

m

m

HP

MB

GD

JL

CH

FD

FI

30810

30820

30830

30840

30850

30860

30870

30S80

30890

30900

30910

30920

RESTORE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

I ,

I,
I,
I ,

I ,

I ,

I,

I,
1 ,

I ,

I ,

LiRETURN

32*K:RETURN

168»K:RETURN

136*K:RETURN

O:RETURN

128*K:RETURN

160*K:RETURN

8*K:RETURN

40*K:RETURN

85:RETURN

170:RETURN

255:RETURN

Program 3: ANTIC 4 Demonstration
Lfi 5 GRAPHICS 0

KG 10 POSITION 15,10:?

0120 POSITION 15,11:?

hX 30 POSITION 15, 12:?

BN40 POSITION 15,13:?

KD 50 POSITION 15,14s?

AA 60 POSITION 15,15:?

f5 SPACES}^"

POSITION 15,16s?

POSITION 15,17:?

POSITION 15

HC 70

PE 80

LG90

DB 95

IL 100

Cll SPACES)!

GRAPHICS |

Cll SPACES>|

C5 SPACES>0

O 1 SPACES}!

OP 1 10

LI 120

EP 130

.18:? "<13

FOR 1=0 TO 1000:NEXT I

DL= PEEK <560)+256*PEEK(561) :POKE

DL+3,PEEK(DL+3)+2:FOR I=DL+6 T

0 DL+28:P0KE I,4:NEXT I:POKE 75

6,PEEK(106)+1

SETCOLOR 4,4,2

POSITION 15,10:? "(13 , > "

POSITION 15,11:? "<,} ■ ■ ■ ■ ■

LR 140 POSITION 15,12:?

<.l 1 SPACES} {., }"

LO150 POSITION 15,13:?

<.l 1 SPACES} <., } "

JD 160 POSITION 15,14:?

C, } "

HC 170 POSITION 15,15:?

<11 SPACES}t,}"

HE 180 POSITION 15,16:?

<i1 SPACES}C,}"

FL 190 POSITION 15,17:?

■'{,

AnTiC *

LP 200 POSITION 15,18:? " t 13 ,}"

BC210 FOR 1=0 TO 2000:NEXT IsGRAPHICS

0

Program 4: Save Character Set

CHSET=PEEK(756)

CHSET=CHSET*256

TRAP 180

OPEN #1,8,0."D:CHSET":REM YOUR

FILENAME HERE

FOR 1=0 TO 1023

A=PEEK(CHSET+I):PUT #1,A

NEXT I

CLOSE #1

FO

IF

GE

BC

JK

BK

Cft

GD

Dir\

LB

JH

BL

GE

AD

JB

PJ

Cfi

BD

1 10

120

130

140

150

160

1 70

1S0

rog

105

110

120

130

140

150

160

170

180

Program 5: Load Character Set

POKE 106,PEEK(106)-4:GRAPHICS 0

POKE 756,PEEK(106)

CHSET=256*PEEK(106)

TRAP 180

OPEN #1,4,0,"DsCHSET":REM YOUR

FILENAME HERE

FOR 1=0 TO 1023

GET #1.A:POKE CHSET+I.A

NEXT I

CLOSE #1 ©
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EY. 30180 H=CS+128:J=H+79:K=1 : L- 3 0i57121:G 
OSUB Z 

113 0185 REM READ IN COLOR #2 NUMBERS 
J63 0190 H=CS+8:J=H+55:K=1.5:L=3e650:G 

OSUB Z:H=CS+64:J=H+7:L=30560: 
GOSUB Z:H=CS+72:J=H+7:L=30640 
,GOSUB Z 

813121200 H = CS+256:J=H+7:L=30 56e:GOSUB 
Z 

HP 30205 REM READ IN COLOR #13 NUMBERS 
IF 3021@ H=CS+80:J=H+15:K=I2I.5:L=e:GOSU 

B Z:H=CS+1@4:J=H+7:GOSUB Z:H= 
CS+1212J:J=H+7:GOSUB Z:H=CS+224 
:J=H+2 3 :GOSUB Z 

IH3 @220 H=CS+4 72 :J=H+2 3 :GOSUB Z 
OA 30235 REM READ IN SPACE CHARACTERS 
SD 30240 H=CS:J=H+7:GOSUB Z:H=CS+496:J 

=H+23:GOSUB Z 
Nr.3 0 3 130 DA T A 4,1,2,3,3,2,3~4 
101"313310 DATA 4~2,3~2,3,3~2,4 
OC3 0320 DATA 4,2, 3, 5,5, 3, 2,4 
OH3 0330 DATA 4,6 , 3,3,3,3,6,4 
OF 30340 DATA 4 , 2,5,2,5,5,2,4 
OJ 30350 DATA 4,2,5,2,5,5,5,4 
063133 613 DATA 4,2,5,5, 3 ,3,2,4 
OE3@370 DATA 4,3 ,3, 2, 3,3,3 ,4 
101113 03813 DATA 4, 2, 1,1,1,1,2,4 
P6303 9@ DATA 4 ,7,7,7,7 ,3,2 , 4 

OA 3041313 DATA 4,3,3,2,6,2,.3,4 
OJ 31214113 DATA 4,5,5,5,5,5,2,4 
N0 30420 DATA 4, 3,2,2, 2,3, 3 ,4 
OA30430 DATA 4, 3,2,2,3,3,3, 4 
OB 3 04413 DATA 4,2 ,3 , 3,3,3, 2,4 
0630450 DATA 4,2 , 3,3,2,5,5,4 
06313460 DATA 4,2,3,3,3,3,2,7 
OD30470 DATA 4,2,3,2,2,3,3,4 
003121480 DATA 4,2,5,2,7,7,2,4 
NN 30490 DATA 4,2,1,1 , 1,1,1 , 4 
NP3050i0 DATA 4 ,3 ,3, 3,3 , 3,2 ,4 
N030510 DATA 4,3,3 ,3,3 ,2,1,4 
OA 30520 DATA 4, 3,3 , 3,2 ,2,3,4 
HP30530 DATA 4,3,3,1,1,3,3,4 
NN30i540i DATA 4, 3 , 3 ,2,1,1,1,4 
OF 305512' DATA 4,2,7,1,1,5,2,4 
OE3056I2J DATA 4 ,2,3 , 3,3,3, 2,4 
OB30570 DATA 4,6,1,1 , 1,1,2,4 
PE30580 DATA 4,2,7,8 , 6,5,2,4 

PC30590i DATA 4,2,7,2,7,7,2,4 
PB3060ie DATA 4,7,8,3,2,7,7,4 
OF 312'6112' DATA 4,2,5,2,7,3,2,4 
OC30620 DATA 4,2,5,2,3,3,2,4 
OH 30630 DATA 4,2,7,1,1,5,5,4 
OC 30640 DATA 4,2,3,2,3,3,2,4 
PA3 12J65e DATA 4,2,3,2,7, 7 ,7,4 
ON30660 DATA 4,4,4,4,4,4,4,4 
B63 ta670 DATA 9,9 , 9,9,9,9,9,9 
FH 30680 DATA 1 0 ,10,10,10,1121,112',10 , 113 
6A 312'69121 DATA 11 ~ 11,11,11,11,11,11 , 11 
'030695 REM TELL ATARI CHAR. SET LOCAT 

ION 
El30700 PO KE 756, TDP-4 
8E30705 REM SETUP FOR ANTIC 4 DISPLAY 
fF3 071@ DL=PEE K(5 60)+256*PEEK(561):PO 

K E DL+3,PEEK(DL+3)+2:FOR I=DL 
+6 TO DL+28:POK E I,4:NEXT I 

NO 3121720 END 
il 30795 REM SUBROUTINE TO READ DATA I 

NTO{6 SPACES}CHARACTER SET 
Ol3080 0 FOR I = H TO J,READ G,ON G GOSU 

B Z+20i,Z+30 ,Z +40 , Z+50,Z+60,Z+ 
7e,Z +80,Z+90,Z+100,Z+11e,Z+12 
0, NE XT I 

FH 30805 IF L=0 THEN RETURN 
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1630810 RESTORE L,RETURN 
JF 313820 POKE I ,32*K:RETURN 
NA 30830 POKE I,168*K :RETURN 

"" 30840 PO KE I,136*K,RETURN 
AN 30850 PO KE I,O:RETURN 
"P 30860 POKE I,128*K,RETURN 
III! 3087121 PO KE I,160* K :RETURN 
GO 30880 PO KE I,8* K :RETURN 
JL 30 890 PO KE I, 4~I. K : RETURN 
CH 30900 POKE I,85,RETURN 
FO 30910 PO KE I,170:RETURN 
FI 30920 PO KE I,255:RETURN 

Program 3: ANTlC 4 Demonstration 
l65 GRAPHICS 0 
KG 10 POSITION 15,10,7 "{13 }" 
0120 POSITION 15,11:7 " ••••••• " 
"K 30 POSITION 15,12,7 ".UI SPACES}." 
BM 412' POSITION 15,13:? ". GRAPHICS." 
1!050 POSITION 15,14:? ".<11 SPACES}." 
AA 60 POSITION 15,15,7 ".{5 SPACES}9 

{S SPACES}." 
~79 POSITION 1S,16,7 ".{11 SPACES}." 
PE80 POSITION 1S,17,7 " ••••••• " 
l6 90 POS I T I ON IS, 18, 7 "{ 13 } " 
08 95 FOR 1=0 TO 1000,NEXT I 
Il l00 DL=PEE K( 560)+256*PEEKC561) ,POKE 

DL+3,PEEK(DL+3)+2:FOR I=DL+6 T 
o DL+28,POKE I,4,NEXT I,POKE 75 
6,PEEK (106)+1 

OP 11121 SETCDLOR 4,4 ,2 
11 120i POSITION 15,112J:? U{13 ,}" 
EP 130 POS I T I ON 15, 11,7 "{,} _._ .... _._. 

- {, } U 

lit 1412' POSITION 15,12:? "<,} 
{11 SPACES}{,}" 

lO 150 POS I T I ON 15, 13,7 "{,} 
<11 SPACES}{,}" 

JD 160 POS I T I ON 15, 14:? "{,} 
<, } " 

"C 1712' POSITION 15,15:? "{,} 
<11 SPACES}{,}" 

ItE 180 POSITION 15,16:7 "{,} 
{II SPACES}{,}" 

AnTiC $ 

Fl 190 POS I T I ON 15, 17,7 "{,} _._._._._. 
- {, } " 

LP 200 POSITION 15,18:7 "{13 ,}" 
8C 210 FOR 1=0 TO 2000,NEXT I,GRAPHICS 

Program 4: Save Character Set 
m 110 CHSET=PEEK(756) 
IF 120 CHSET=CHSET*256 
GE 130 TRAP 180 
K 140 OPEN #1,8, @,"D : CHSET":REM YOUR 

FILENAME HERE 
JII 150 FOR 1=12' TO 1 12'23 
6K 160 A=PEEKCCHSET+Il ,PUT #I,A 
CA 179 NEXT I 
60 180 CLOSE # I 

Program 5: Load Character Set 
L8 1!2J5 PO K E 106,PEEK(112J6)-4:GRAPHICS 0 
J" 110 POKE 756,PEEKCI06) 
Bl 120 CHSET=256*PEEK (106) 
SE 130 TRAP 180 
AO 14 0 OPEN #1,4,0 , "D:CHSET",REM YOUR 

FILENAME HERE 
JI! 150 FOR 1=0 TO 1132 3 
PJ 160 GET #l,A:POKE CHSET+I,A 
CA 170 NEXT I 
50 180 CLOSE # I 



Atari TAB
Stephen Levy, Editor, COMPUTE* Books

Atari BASIC has no built-in TAB or 5PC functions.

Here are four ways you can set up TABs.

Although there are no TAB or SPC functions built

into Atari BASIC, the functions do exist. It is true

that these functions are somewhat less convenient

than those found in other BASICs, but they are

no less powerful.

Most Atari users overcome the need for a

TAB by using the POSITION statement. The POSI

TION statement is similar to the TRS-80 command

PRINT AT. The short program below will illustrate

how the POSITION statement works.

10 PRINT CHR*(125)

20 FOR X=0 TD 20

30 POSITION X,X:PRINT X

40 NEXT X

Two zero page locations are useful when the

TAB function is needed. The following program

accomplishes the same task as the previous pro

gram, but uses a POKE to location 85.

10 PRINT CHR*(12S)

20 FOR X =0 TO 20

30 POKE S5,X:PRINT X

40 NEXT X

The number POKEd into 85 is the actual col

umn to which the cursor is moved. If the cursor is

at column 30 and the computer encounters a POKE

to 85 less than 30, the cursor will move to the next

line. The cursor will not move to the specified

location until something is actually printed on the
screen.

The second useful page zero location is 201.

Location 201 contains a 10 when the Atari is turned

on, which means that the tabs have been set to

10. By POKEing another number into this location,

we can change the tab settings. Placing a comma

after a PRINT statement will cause the next PRINT

statement to print at the next available tab stop.

Try this:

POKE 201,15:PRINT "COMPUTE!","Magazine"

Notice how the words have been separated. The

next example will help you understand how dif

ferent numbers POKEd into 201 will affect the tab

stops. The program will accept only numbers

from 4 to 29.

10 PRINT CHR*(125)

20 TRAP 20JPRINT "HOW MANY SPACES BE

TWEEN TAB STOPS";:INPUT TAB

30 IF TAB<4 OR TAB>30 THEN 20

40 POKE 201,TAB

50 PRINT :PRINT "POKE 201,";TAB

60 COL=PEEK<85):PRINT COL,

70 IF C0L+TAB>38 THEN 90

80 GOTO 60

90 PRINT :BOTD 20

If you POKE 201,1 the computer will leave

three spaces. Likewise, POKE 201,2 will leave

four spaces. POKE 201,0 will cause problems when

the next PRINT statement with a comma is

encountered.

Spaces
Perhaps the simplest method of leaving spaces

between prints is to put spaces within quotes.

This may be the preferred method when spacing

is used just a few times within a program. How

ever, when this method is needed often within a

program and the number of spaces will vary, it

may be convenient to create a string of 38 spaces.

Once the string is created, you need to call only

the number of spaces required.

10 DIM SPC*(33):SPC4=" " :3PC* <38> =SP

20 PRINT "15":SPC$i1,15);"spaces"

Nicely Formatted Names

Let's assume you wish to create a listing of names,

nicely formatted on the screen. You can use any

one of the methods discussed here. Each program
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Alari BASIC has no built-in TAB or SPC function s. 
Here are four ways you can set up TABs. 

Although there are no TAB or SPC functions built 
into Atari BASIC, the functions do exist. It is true 
that these functions are somewhat less convenient 
than those found in other BASICs, but they are 
no less powerfuL 

Most Atari users overcome the need for a 
TAB by using the POSITION statement. The POSI­
TION statement is similar to the TRS-80 command 
PRINT AT. The short program below will illustrate 
how the POSITION statement works. 

10 PRINT CHR$(12S) 
20 FOR X=0 TO 20 
30 POSITION X,X:PRINT X 
40 NEXT X 

Two zero page locations are useful when the 
TAB function is needed. The following program 
accomplishes the same task as the previous pro­
gram, but uses a POKE to location 85. 
10 PRINT CHR$(12S) 
20 FOR X=0 TO 20 
30 POKE BS,X:PRINT X 
40 NEXT X 

The number POKEd into 85 is the actual col­
umn to which the cursor is moved. If the cursor is 
at column 30 and the computer encounters a POKE 
to 85 less than 30, the cursor will move to the next 
line. The cursor will not move to the specified 
location until something is actually printed on the 
screen. 

The second useful page zero location is 201. 
Location 201 contains a 10 when the Atari is turned 
on, which means that the tabs have been set to 
10. By POKEing another number into this location, 
we can change the tab settings. Placing a comma 
after a PRINT statement will cause the next PRINT 
statement to print at the next available tab stop. 

Try this: 
POKE 201,15:PRINT "COMPUTE!","Magazine" 

Notice how the words have been separated. The 
next example will help you understand how dif­
ferent numbers POKEd into 201 will affect the tab 
stops. The program will accept only numbers 
from 4 to 29. 
10 PRINT CHR$(12S) 
20 TRAP 20:PRINT "HOW MANY SPACES BE 

TWEEN TAB STOPS";:INPUT TAB 
30 IF TAB ( 4 OR TAB >30 THEN 20 
40 
S0 
60 

POKE 201,TAB 
PRINT :PRINT "POKE 
COL=PEEK(BS):PRINT 

70 IF COL+TAB }3B THEN 
B0 GOTO 60 
90 PRINT :GOTO 20 

2eJl, ";TAB 
COL, 
90 

If you POKE 201,1 the computer will leave 
three spaces. Likewise, POKE 201,2 will leave 
four spaces. POKE 201,0 will cause problems when 
the next PRINT statement with a comma is 
encountered. 

Spaces 
Perhaps the simplest method of leaving spaces 
between prints is to put spaces within quotes. 
This may be the preferred method when spacing 
is used just a few tim'es within a program. How­
ever, when this method is needed often within a 
program and the number of spaces will vary, it 
may be convenient to create a string of 38 spaces. 
Once the string is created, you need to call only 
the number of spaces required. 
10 OIM SPC$ ( 38 ) : S PC$= " ":SPC$( 3 8 ) =SP 

CS:SPCS ( 2 ) =SPC$ 
2 0 P R INT "15"; S PC$ ( 1.15 ) ;"spaces" 

Nicely Formatted Names 
Let's assume you wish to create a listing of names, 
nicely formatted on the screen. You can use any 
one of the methods discussed here. Each program 
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For the

Commodore 64

Telecomputing

with a difference!

SuperTerm — the only software that communicates with

them all! Information networks such as CompuServe;

business and university mainframes; free hobby bulletin

boards.

Professionals and students: SuperTerm's VTI02 emulation

gets you on-line in style. Advanced video features, graphics,

full-screen editing, 80/132 column through sidescrolling,

extended keyboard —perfect for EDT, DECMail, etc. Even

download your workfiles and edit off-line! Full printer and

editor support; other emulations available.

Researchers and writers: SuperTerm's built-in text editor

helps you create, edit, print, save, send and receive text

files —articles, stories, reports, inventories, bibliographies — in

short, it's your information work station. Access

CompuServe, Dow Jones Information Network.

Dialog/Knowledge Index, Western Union's Easylink.The

Source, and many more. Optional Sprinter accessory saves

printing time and S (see below).

Computer hobbyists: Join in the fun of accessing hundreds

of free bulletin board systems (BBS) for Commodore. Apple,

TRS-80. etc. Text mode with all BBS systems; up/downloading

with Commodore BBS systems |Punter protocol). Special

protocol for up/downloading with other SuperTerm owners.

Popular "redial-if-busy" feature for use with automodems.

Get the information you need, for business or for fun,

with the software that communicates with them ail!

Requires. Commodore 64. drsk drive, arid suitable manual- or auto-modem. Primer

optional Software on disk w/f'ee Backup copy. Extensive manual in deluxe binder.

SuperTerm's

SPRINTER Accessory S69

With the Sprinter accessory, SuperTerm can perform

concurrent printing — as text appears on your screen, it's

simultaneously printed on your printer. Includes all necessary

hardware for connecting your parallel printer and computer

via the cartridge port. Simply plug-in and go. Free utility

software for printing and listing as a stand-alone interface.

Requires: parallel printer such as Epson. Gemini. Mierotine. C.ltoh.

|Min. speed 35 cps.J

Commodore 64 is a trademark of Commodore Electronics, UO.

Send for a free brochure.

95

MAIL 0RDER: ^ S15O 3^ flnd

„.-,,.._-_ handling ($150 for C.O.D.l; VISA/Mastercard

PI IUWCj I accepted (cart* and exp. date). MO residents
afld 5-625°/c sales tax. Foreign wders payabte

inc. u.S5. U.S. Ban* ONLY; add $5 shptondlg.

311 WEST 72nd ST. • KANSAS CITY • MO* 64114

below uses one of these methods, but all create

the same screen display.

Program 1: tab using poke 201

10 PRINT CHR* (125):POKE 201, 13

20 DIM NAME*(10),ADDRESS*(25>

30 PRINT "NAME","{3 SPACESJADDRESS"

50 PRINT

60 FOR A=l TO 4

70 READ NAME*,ADDRESS*

80 PRINT NAME*,ADDRESS*

90 NEXT A

100 END

110 DATA ADAMS,12 MAIN STREET

120 DATA ARTHUR,1515 SUNNY STREET

130 DATA SMITHSON,100 CIRCLE DRIVE

140 DATA WEEKS,2 DONNA LANE

Program 2: TAB Using A String Of Spaces

10 PRINT CHR*(125)

20 DIM SPC*<38) ,NAME* (10) ,ADDRESS*(2

5)

30 SPC*=" ":SPC*(38)=" ":SPC*(2)=SPC

*

40 PRINT "NAME";SPC* <1, 12) ; "ADDRESS"

50 PRINT

60 FOR A=l TO 4

70 READ NAME*,ADDRESS*

80 PRINT NAME*;SPC*(LEN(NAME*),12);A

DDRESS*

90 NEXT A

100 END

110 DATA ADAMS,12 MAIN STREET

120 DATA ARTHUR,1515 SUNNY STREET

130 DATA SMITHSON,100 CIRCLE DRIVE

140 DATA WEEKS,2 DONNA LANE

Program 3: position Example

10 PRINT CHR*<125)

20 DIM NAME*(10),ADDRESS*(25)

40 PRINT "NAME":POSITION 18,1:PRINT

"ADDRESS"

50 PRINT

60 FOR A=l TO 4

70 READ NAME*,ADDRESS*

80 PRINT NAME*:POSITION 14,A+2:PRINT

ADDRESS*

90 NEXT A

100 END

110 DATA ADAMS,12 MAIN STREET

120 DATA ARTHUR,1515 SUNNY STREET

130 DATA SMITHSON,100 CIRCLE DRIVE

140 DATA WEEKS,2 DONNA LANE

Program 4: POKE 85 Example

10 PRINT CHR*(125)

20 DIM NAME* ( 10) ,ADDRESS*(25)

40 PRINT "NAME";:POKE 85,18:PRINT "A

DDRESS"

50 PRINT

60 FOR A=l TO 4

70 READ NAME*,ADDRESS*

80 PRINT NAME*;:POKE 85,15:PRINT ADD

RES5*

90 NEXT A

100 END

110 DATA ADAMS.12 MAIN STREET

120 DATA ARTHUR,1515 SUNNY STREET

130 DATA SMITHSON,100 CIRCLE DRIVE

140 DATA WEEKS,2 DONNA LANE ©

For the 

Commodore 64 

SuperTerm - the only software that communicates with 
them all! Information networks such as CompuSeNe; 
business and university mainframes; free hobby bulletin 
boards. 

Professionals and students : SuperTerm 's VTI02 emulation 
gets you on-line in style. Advanced video features, graphics, 
full-screen editing. 80/ 132 column through sidescrolling, 
extended keyboard -perfect for EDT. DECMail. etc. Even 
download your workfiles and edit off-line I Full primer and 
editor support; other emulations available. 

Researchers and writers: SuperTerm's built·in text editor 
helps you create, edit, print. save, send and receive text 
files - articles. stories. reports. inventories. bibliographies - in 
short. it's your information work station. Access 
CompuServe, Dow Jones Information Network , 
Dialog/ Knowledge Index. Western Union 's Easylink, The 
Source, and many more. Optional Sprinter accessory saves 
prim ing time and S fsee oelowl. 

Computer hobbyists: Join in the fun of accessing hundreds 
of free bulletin board systems fBBSI for Commodore. Apple. 
TRS-BO. etc, Text mode with all BBS systems; up/ downloading 
with Commodore BBS systems IPumer protOCOl}. Special 
protocol for up/ downloading w ith other SuperTerm owners. 
Popular " redial-if-busy" feature for use w ith automodems. 

Get the information you need, for business or for fun, 
with the software that communicates with them alII 

R~Ulr~ (ommOdor~ M . ClISk ClrM!. ilnd ~Ultill)le' milflUilI· or aUlo-mOdem. Pflnt~r 
OplICI'laf Sottwar~ on ClI!Jc w/lf~ !).lekup copy ~t.ensM.· manual In Clelux~ OmCle. 

SuperTerm's 
SPRINTER Accessory ...... S69 95 

With the Sprinter accessory. SuperTerm can perform 
concurrent printing - as text appears on your screen, it 's 
simultaneously primed on your primer. Includes aU necessary 
hardware for connecting your parallel printer and computer 
via the canridge port. Simply plug· in and go. Free utility 
software for printing and listing as a stand-alone imerface. 

R~uir~s: pa raUei pnnt~r ~h as Epson. Gemini. MlCt04I~. C.11Ch. 
IMin. speed 35 cps., 

CommOdorr M IS iI trademark 01 CommOdorr ElrctfOnics. LtCl. 

Send tor • tree brochure. 

MAIL ORDER: .... 01'" _ "'" 
VlSMtult .... d 

r.oo_ 

below uses one of these methods, but all create 
the same screen display . 

Program 1: TAB Using POKE 201 

10 
20 
3 0 
50 
60 
70 
B0 
90 
100 
110 
120 
130 

PRINT CHRS(125):POKE 201,13 
DIM NAMES ( 10),ADDRESSSC25) 
PRINT "NAME","{3 SPACES}ADDRESS" 
PRINT 
FOR A=l TO 4 
READ NAMES,ADDRESSS 
PRINT NAMES,ADDRESSS 
NE XT A 

END 
DATA 
DATA 
DATA 

140 DATA 

ADAMS,12 MAIN STREET 
ARTHUR,1515 SUNNY STREET 
SMITHSON,100 CIRCLE DRIVE 
WEE KS,2 DONNA LANE 

Program 2: TAB Using A String Of Spaces 
10 PRINT CHRSCI25) 
20 DIM SPCS(38) ,NAMESC10),A DDRESSSC2 

5) 
30 SPC S=" ":SPCS( 3 8)=" ":SPCS(2)=SPC 

S 
4~ PRINT " NAME";SPCS(1,12);"ADDRESS" 
50 PRINT 
60 FOR A=1 TO 4 
70 READ NAMES , ADDRESSS 
80 PRINT NAMES;SPCS(LENCNAMES),12);A 

DDRESSS 
90 NEXT A 
100 END 
110 DATA ADAMS,12 MAIN STREET 
120 DATA ARTHUR,1515 SUNNY STREET 
130 DATA SMITHSON ,100 CIRCLE DRIVE 
140 DATA WEE KS,2 DONNA LANE 

Program 3: POSITION Example 
10 PRINT CHRS(125) 
20 DIM NAMESCI0) ,AD DRESSSC25) 
40 PRINT "NAME":POSITION I B,I :PRINT 

"ADDRESS" 
50 PRINT 
60 FOR A=1 TO 4 
70 READ NAMES,ADDRESSS 
B0 PRINT NAMES:POSITION 14 , A+2:PRINT 

ADDRESSS 
90 NEXT A 
100 END 
110 DATA ADAMS,12 MAIN STREET 
120 DATA ARTHUR,1515 SUNNY STREET 
130 DATA SMITHSON,100 CIRCLE DRIVE 
140 DATA WEE KS,2 DONNA LANE 

Program 4: POKE 85 Example 
10 PRINT CHRSCI25) 
20 DIM NAMESCI0),ADDRESSSC25) 
4~ PRINT "NAME";:POKE 8S,18:PRINT "A 

DDRESS" 
50 PRINT 
60 FOR A=1 TO 4 
70 READ NAMES,ADDRESSS 
80 PRINT NAMES;:POKE 85,15:PRINT ADD 

RESSS 
90 NEXT A 
100 END 
110 DATA ADAMS,12 MAIN STREET 
120 DATA ARTHUR,1515 SUNNY STREET 
130 DATA SMITHSON,100 CIRCLE DRIVE A 
140 DATA WEEKS,2 DONNA LANE v 



Garbage Collection

On Commodore Computers

Parti
Jim Butterfield, Associate Editor

There's a sneaky event lying in wait for you within

most Commodore machines. It's called garbage collec

tion, and it will show up, seemingly unpredictable; in

any of several ways. Your program may seem to run

slowly or erratically in "spurts." The program may

havefrequent pauses, each ofwhich lasts several seconds.

Worst of all, the program may pause for much longer

periods of time—a minute, ten minutes, or even

longer—and will seem to have "crashed." The user

might be tempted to turn the machine off, thinking that

it has failed.

The garbage collection phenomenon isn't limited to
Commodore machines, of course. Much of what is said

here may be applied to other computers. The specific
remedies that will be given for VIC, 64, PET, and CBM

can be adapted to suit the different logic of other

machines. Conversely, not all Commodore machines

have garbage collection problems; for example, machines
identifying themselves as 4.0 won't have these delays.

An Example

Try this on your computer:

100 dim A$(800)

110 FOR J=l TO 800

120 A$(J)=CHR$(65)

130 NEXT J

140 PRINT "X"

150 PRINT FRE(0)

160 PRINT "Y"

It will take a few moments to perform the

loop in lines 110 to 130. You would expect this.
But unless you know about garbage collection,
you won't expect much of a delay in the last three

lines; after all, they are just PRINT statements.

Try it. If there's a delay between printing X

and Y, that's a garbage collection pause.

To illustrate the odd nature of garbage collec

tion, try this: Change line 120 to read A$Q) = "A"—

this is the same thing, of course, since CHR$(65)

is the letter A. But this time the delay disappears

when you run the program.

Why It Happens

When a program assigns a value to a string vari

able, it may do so in either of two ways. If the

string exists completely within the program, it

will be used "where it lies"; there's no need to

make a copy. For example, a program statement

such as 500 X$ = "HELLO" will use the string

HELLO right out of the program where it lies.

Similarly, the statements: 800 DATA COFFEE

and 900 READ R$ will cause the string COFFEE to

be used from within the DATA statement; it won't

be moved to any other place in memory. There

doesn't seem to be a name for this kind of string:

I'll use the term static string to refer to a string

used directly from its place within a program.

On the other hand, some strings can't be

used this way. If I create a string with an INPUT
statement or by using a string manipulation com

mand such as STR$() or CHR$(), the computer

must find a place to put this newly formed string.

This kind of string must be packed away into a

string storage area. I'll use the term dynamic string

to refer to strings of this type.

Now, let's suppose that a running program

creates a dynamic string with the statement

INPUT A$. The user types in the string—say,

EBENEEZER—which will be packed into the string
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There's a sneaky event lying in wait for you within 
most Commodore machines. It's called garbage collec­
tion, and it will show up, seemingly unpredictably, in 
any of several ways. Your program may seem to run 
slowly or erratically in "spurts." The program may 
have frequent pauses, each of which lasts several seconds. 
Worst of all, the program may pause for much longer 
periods of time---{1 minute, ten minutes, or even 
10nger---{1nd will seem to have "crashed. " The user 
might be tempted to turn the machine off, thinking that 
it has failed. 

The garbage collection phenomenon isn't limited to 
Commodore machines, of course. Much of what is said 
here may be applied to other computers. The specific 
remedies that will be given for VIC, 64, PET, and CBM 
can be adapted to suit the different logic of other 
machmes. Conversely, not all Commodore machines 
have ~arbage collection problems; for example, machines 
zdentifymg themselves as 4.0 won't have these delays . 

An Example 
Try this on your computer: 
HHl DIM A$ (Sllll) 
llll FOR J=l TO Sllll 
1211 A$(J)=CHR$(6S) 
1311 NEXT J 
140 PRINT "X" 
ISIl PRINT FRE(Il) 
160 PRINT lOy" 

It will take a few moments to perform the 
loop mimes 110 to 130. You would expect this. 
But unless you know about garbage collection, 
~ou won' t expect much of a delay in the last three 
lines; after all, they are just PRINT statements. 

Try it. If there's a delay between printing X 
and Y, that's a garbage collection pause. 

To illustrate the odd nature of garbage collec­
tion, try this: Change line 120 to read A$O) = "A"­
this is the same thing, of course, since CHR$(6S) 
is the letter A. But this time the delay disappears 
when you run the program. 

Why It Happens 
When a program assigns a value to a string vari­
able, it may do so in either of two ways. If the 
string exists completely within the program, it 
will be used "where it lies"; there's no need to 
make a copy. For example, a program statement 
such as 500 X$ = "HELLO" will use the string 
HELLO right out of the program where it lies. 
Similarly, the statements: 800 DATA COFFEE 
and 900 READ R$ will cause the string COFFEE to 
be used from within the DATA statement; it won't 
be moved to any other place in memory. There 
doesn' t seem to be a name for this kind of string: 
I'll use the term static string to refer to a string 
used directly from its place within a program. 

On the other hand, some strings can't be 
used this way. If I create a string with an INPUT 
statement or by using a string manipulation com­
mand such as STR$( ) or CHR$( ), the computer 
must find a place to put this newly formed string. 
ThiS kind of stnng must be packed away into a 
strzng storage area . I'll use the term dynamic string 
to refer to strings of this type. 

Now, let's suppose that a running program 
creates a dynamic string with the statement 
INPUT A$. The user types in the string-say, 
EBENEEZER-which will be packed into the string 
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storage area. Later, the program loops and asks

for more input with INPUT A$, and the user now

types in MARY. MARY, too, gets packed into the

string storage area; but even though Ebeneezer is

no longer needed (he's been replaced by Mary),

the old string is not erased. Instead it lies dead in
memory—as garbage.

Let's talk for a moment about the string stor

age area. It's located near the top of available

BASIC memory: above the program, above the

variables, and above the arrays. Dynamic strings

are placed at the top of this area. As more and

more strings are created, they work their way

downward. Often, many discarded strings will be

left behind—Ebeneezer and his friends—yet no

attempt is made to reclaim the wasted space.

This type of thing continues until the dynamic

strings bump into the top of BASIC, variables,

and arrays. At that time, the waste space must be

cleaned up; hence, "garbage collection."

Bad Timing

Garbage collection can take up a lot of time; more

about this in a moment. Worse, it's hard to predict

when it will strike. It's difficult to code in a JUST

A MOMENT message when you don't know when

that moment will arrive.

You can force a garbage collection by using

the FRE(O) function. In order to measure free mem

ory space, the BASIC interpreter must repack the

strings. But doing this may not buy you much.

You'll find that doing a garbage collection saves

you no time on the next one. If the illustrative

program above is still in your computer, restore

the original line 120 and RUN. When the program

is complete—pause and all—type GOTO 140.

You'll find that the second collection takes just as

long as before, even though we know there's no

garbage to be collected.

You may estimate garbage collection timing

by using this crude rule of thumb:

G.C. Time= (Number of dimensioned strings)

times (Number of dynamic strings)

divided by ten;

Answer is in milliseconds.

Caution: This is a very crude formula. The actual

Dynamic j

Strings ^

t

Arrays |

Variables \,

Program J,

— Top Of BASIC Memory

Bottom Of (Dynamic)

*" Strings, Moving Down

End Of Arrays

— Start Of Arrays

.- Start Of Variables

Start Of BASIC

time varies from machine to machine and is also

dependent on average string length. If we work

out this formula in terms of the example, we'll get

800 times 800 divided by 10, giving 64,000 milli

seconds or slightly over a minute. Don't worry if

your machine gave you a noticeably different

time. It's the principle that counts here; and any

thing over a few seconds is too long. We must

learn how to reduce this time drastically.

Causes Of Garbage Collection
All we need to do is learn not to leave waste strings

lying around; no waste space, no need for garbage

collection. That's easy for me to say, but it will

take another article to go into the details of how

to do it.

The following rules hint at the details that I'll

give in the second part of this article:

1. Don't move strings around. It's tempting

to move strings when your program is doing a

sorting job. Don't do it; instead of moving strings,

move an "index" array.

2. If you transfer strings into and out of com

puter memory in "blocks," set the unused strings

to "null"; for example, A$(X) = " ". When your

strings are at a minimum—just before reading in

the next block—force a quick collection with FRE(0).

3. Identify the garbage-making areas of your

program. The most common is a GET or GET#

loop which builds longer strings through concate

nation. By fiddling with pointers immediately

before and after such operations, you can perform

a "local" garbage cleanup with great savings of

time.

4. Some arrays may be changed to numeric

instead of string—for example, "April 6, 1984"

may be stored as numeric 19840406. Reducing

strings reduces garbage collection time.

5. If all else fails: When garbage collection

seems imminent, write ail strings to disk and clear

them from memory; force a quick collection; read

all the strings back in.

Details on all this next time.

Copyright © 1983 Jim Butterfield ©
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storage area. Later, the program loops and asks 
for more input with INPUT A$, and the user now 
types in MARY. MARY, too, gets packed into the 
string storage area; but even though Ebeneezer is 
no longer needed (he's been replaced by Mary), 
the old s tring is not erased . Instead it lies dead in 
memory-as garbage. 

Let's talk for a moment about the string stor­
age area. It' s located near the top of available 
BASIC memory: above the program, above the 
va riables, and above the arrays. Dynamic strings 
are placed at the top of this area . As more and 
more strings are created, they work their way 
downward. Often, many discarded strings will be 
left behind- Ebeneezer and his friends-yet no 
attempt is made to reclaim the wasted space. 

This type of thing continues until the dynamic 
strings bump into the top of BASIC, variables, 
and arrays . At that time, the waste space must be 
cleaned up; hence, "garbage collection." 

Bad Timing 
Garbage collection can take up a lot of time; more 
about this in a moment. Worse, it's hard to predict 
when it will strike. It's difficult to code in a JUST 
A MOMENT message when you don't know when 
that moment will arrive. 

You can force a garbage collection by using 
the FRE(O) function. In order to measure free mem­
ory space, the BASIC interpreter must repack the 
strings. But doing this may not buy you much. 
You'll find that doing a garbage collection saves 
you no time on the next one. If the illustrative 
program above is still in your computer, restore 
the original line 120 and RUN . When the program 
is complete-pause and all-type GOTO 140. 
You'll find that the second collection takes just as 
long as before, even though we know there's no 
garbage to be collected . 

You may estimate garbage collection timing 
by using this crude rule of thumb: 

G.C. Time= (Number of dimensioned strings) 
times (Number of dynamic strings) 
divided by ten; 

Answer is in milliseconds. 

Caution: This is a very crude formula. The actual 
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time varies from machine to machine and is also 
dependent on average string length. If we work 
out this formula in terms of the example, we'll get 
800 times 800 divided by 10, giving 64,000 milli­
seconds or slightly over a minute. Don' t worry if 
your machine gave you a noticeably different 
time. It's the principle that counts here; and any­
thin g over a few seconds is too long. We must 
learn how to reduce this time drastically. 

Causes Of Garbage Collection 
All we need to do is learn not to leave waste strings 
lying around; no waste space, no need for garbage 
collection . That's easy for me to say, but it will 
take another article to go into the details of how 
to do it. 

The following rules hint at the details that I'll 
give in the second part of this article: 

1. Don't move strings around. It' s tempting 
to move strings when your program is doing a 
sorting job. Don't do it; instead of moving strings, 
move an "index" array. 

2. If you transfer strings into and out of com­
puter memory in "blocks," set the unused strings 
to "null" ; for example, A$(X) = " ". When your 
strings are at a minimum-just before reading in 
the next block-force a quick collection with FRE(O). 

3. Identify the garbage-making areas of your 
program. The most common is a GET or GET# 
loop which builds longer strings through concate­
nation. By fiddling with pointers immediately 
before and after such operations, you can perform 
a " local" garbage cleanup with great savings of 
time. 

4. Some arrays may be changed to numeric 
instead of string-for example, "April 6, 1984" 
may be stored as numeric 19840406. Reducing 
strings red uces garbage collection time. . 

5. If all else fails: When garbage collection 
seems imminent, write all strings to disk and clear 
them from memory; force a quick collection; read 
all the strings back in. 

Details on all this next time. 
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El commodore
SOFTWARE FORC-(vi

ACCESSORIES

Business

Multiplan .....$ 89.00

WordPro3+64w/SpellRightPlus ...S 79.00

SpellRight Plus S 55.00

Calc Result (Advanced) S 95.D0

Calc Result (Easy) S 45.00

Mirage Concepts (data base) S 95.00

Mirage Concepts

(40 & 80 dm W/P with Dictionary) .. S 95.00

Home Accountant (Continental) S 69.00

Tax Advantage (Continental) S 49.00

Southern Solutions Accounting

G/L, A/R, AyR P/R, I/M each $ 69.95

Utilities

Super Basic 64 S 35.00

Super Copy 64 S 35.00

Sketch Pad 64 S 75.00

64 Forth S 45.00

MTS Terminal Package

(up and down load) S 35.00

Simons Basic S 19.95

80 Column Expander .. ...S 55.00

1
Solo Flight (Simulator).. ,.S 34.95

Oscar by Databar

(Bar Code Reader) S 79.95

CBM 1541 Disk Drive S 249.00

Concord Parallel Disk Drive S 345.00

Concord Slave Drive Call

MSD Super Disk (Single) S 395.00

MSD Super Disk (Dual) $ 695.00

Vic 1650 Automatic Modem S 109.95

Hayes Smart 300 Modem $ 249.00

Hayes Smart 1200 Modem $ 629.00

Vic 1530 Datasette $ 65.00

CBM 1520 Printer Plotter $ 179.95

5 Slot Expander (64) S 65.00

Printer Utility Program (Cardco) $ 19.95

64 Relay Cartridge $ 45.00

Numeric Key Pad S 49.00

Alien Voice Box (Talks & Sings) S 119.00

When I'm 64 (Disk) S 35.00

Texas Instruments LCD Programmer. -. $ 55.95

Verbatim Diskettes:

Single Sided/Single Density S 26.00

Single Sided/Double Density $ 30.00

Double Sided/Double Density S 42.00

Vic 20:

3-Slot Expander 5 39.00

6-Slot Expander $ 79.95

16K Memory $ 79.95

CBM 4023 Ribbons $ 12.00

CBM 8023 Ribbons S 14.95

Flip N" File 10,15, 25.50 Call

Power Strips w/surge stopper Call

Computer Care Kit S 19.95

INTERFACES

Interpod (full compatibility!!)

(intelligent IEEE & RS232) Call

The Connection (By Tymac)

(Commodore Graphics + 2K Buffer) S 95.00

Cardco + G Parallel Interface S 79.00

Vic Switch S 149.95

ADA 1800 (Parallel-8032 only) S 129.00

ADA 1450 (Serial-8032 only) S 149.00

Pet-to-lEEE Cable S 39.00

IEEE-to-IEEE Cable S 49.00

4 Prong /W Cable S 15.00

Centronics Cable (male to maie) S 34.95

RS232 Cable (mate to male) S 31.95

Custom Computer Cables

(we make to your specifications) .. Call

CBM 1702 Color Monitor S 269.00

Panasonic CT-160 Color Call
Panasonic TR-120 (Green) Call

Panasonic TR-120 (Amber) Call

Panasonic DT-1300 (RGB) S 395.00

Monitor Stand (Tilt & Swivel) S 29.95

RGB Monitor Cable:

ET-10OC (Apple) S 33.80

ET-101C(IBM).. ..S 33.80

Transtar 120 (80 column).. .. $ 535.00

Transtar 130 (132 column) S 725.00

CBM 6400 Printer 51425.00

NEC Spinwriter Call

Cardco LQ/1 Printer . ...$565.00

CBM MPS-801 Printer |50cps) , ... S 245.00

LETTER Ql'AMTV PRINTERS

DOT MAIHIX PRINTERS

DEALERS INQUIRIES WELCOME

Call lo Order

1-800-527-1738

All Others Call

1-214-231-2645

Micro-Sys

Okidata 82A

Okidata 83

Okidata 84P

Okidata 92P

Okidata 93P

Panasonic KX-P1090 Printer

Panasonic KX-P1091 Printer ..

Panasonic KX-P1092 Printer

Panasonic KX-P1093 Printer ..

Star Gemini 10X

Star Gemini 15

Star Gemini Delta 10

S 412.50

S 635.00

.$1165.00

S 519.00

S 810.00

Call

Call

Call

Call

S 295.00

$ 499.00

Call

COMMODORE BIS1NESS MACHINES

Executive 64 portable (new)

B128-80 128k Bus. Machine (new)

SuperPet (5 languages)

CBM 8032'

CBM 2031 single disk

CBM 8050 Dual Disk 1 meg

CBM 8250 Dual Disk 2 meg

64K Expansion Board

SuperPet Upgrade Kit

Call

Call

. $1059.00

. S 625.00

.$ 295.00

. S 995.00

.S1295.00

. $ 275.00

. $ 695.00

Bt SINESS SOITWARE— 8032

WordPro 4+or 5+ $305.00

Calc Result $ 199.95

The Manager $ 199.00

BPI Accounting System

(5 separate modules) $ 325.00

Southern Solutions Accounting

System III (Per/Module) $ 285.00

McTerm Communications Package— $ 175.00

Bl'SINKSS SO1TWARE— B12K-8O

Superscript II

Superbase

Superoffice

Complete Accounting Systems,

Mailing List Manager

Order Entry/Point of Sale ..

Calc Result

Call

Call

Call

Call

Call

Call

Call

Orders under 50.00 add 10.00 Handling fee

MasterCard, VISA, Money Order. Bank Check

COD (add 5.00)

Add 3% For Credit Cards

All Products In Stock Shipped Within 24 Hours

F.QB. Dallas, Texas

All Products Shipped With Manufacturers

90 Day Warranty

PRICES ARE SUBJECT TO

CHANGE WITHOIT NOTICE.

0 I S T R I B U I 0 B S
641 Presidential Drive • Richardson, Texas 75081 • 9:30 a.m.-6:30 p.m. (Mon.-Fri.) • 10:30 a.m.-2:30 p.m. (Sat.)
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Alien Voice Box (Talks & Sings). . .. $ 119.00 
When I'm 64 (Disk) " . " " ,, $ 35.00 
Texas Instruments LCD Programmer . .. S 55.95 
Verbatim Diskettes: 
Single SidedlSingle Den~ ." .. ," $ 26.00 
Single SidedlOouble Dens~ ., " ', .. $ ·30,00 
Double Sided/Double Oens~ ""',. $ 42,00 
Vic 20: 
3·Slot Expander , . , ... , $ 39,00 
6·Slot Expander """. " ""." $ 79.95 
16K Memory . " . " " ,, $ 79,95 

D s 

CBM 4023 Ribbons " " " " , "" , $ 12,00 
CBM 8023 Ribbons ,,,.,,,,,,,,,,, $ 14.95 
Rip N' File to. t5. 25. 50 """ Call 
Power Strips wiSurgestopper . Call 
Computer Care Kit """"." ,," $ 1 9.95 

I\TERfICF.~ 

Interpod (full rompatibil~!!) 
(Intelligent IEEE & RS232) . , Call 

The Connecton (By TYQ1ac) 
(Commodore Graphics + 2K 8uffer) $ 95.00 

Gardco + G Parallel Interlace , . , , .. , , $ 79,00 
Vic Switch, "'''''''''''''''''' ,, $ 149,95 
ADA t800 (Parallel·8032 on~) ... , $ 129,00 
ADA t450 (Serial-8032 on~) , , , , , $ 149.00 
Pet·te-IEEE Cable , " " . " ." .,," $ 39,00 
IEEE·te-IEEE Cable , . , . , ' , , ' . $ 49,00 
4 ProngPJVGable"". $ 15,00 
Centrunics Cable (male to male) .,'" $ 34,95 
RS232 Gable (onale to male) " " $ 31,95 
Custom Computer Cables 

(we onake to yourspecifications) , Call 

\I0\llllRS 

CBM 1702 Color Monitor .. , .. , , .. , , $ 269.00 
Panasonic CT·I60 Color ...... Call 
PanasonicTA·120 (Green) ". Call 
Panasonic TA· 120 (Amber) , Call 
Panasonic DT·13OO (RGB) '''''''''' $ 395.00 
Monilor Stand (li~ & Swivel) " ." ,, $ 29,95 
RGB Monilor Cable: 

ET·l OOC (App~) """"."""" $ 33,80 
ET·101C (IBM) "" "" ". "" ". $ 33,80 

LETI'ER QI II m I'RI\TERS 

Transtar 120 (80 rolumn) " ".,," S 535.00 
Transtar 130 (132 column) , "., S 725.00 
CBM 6400 Printer , . , , . , , . . , , . .. , . . $1425,00 
NEC Spinwriter , Call 
Cardco l Oll Printer """".".$ 565.00 

mY!' \L\I1UX I'RI\TERS 

CBM MPS-801 Printer (5Ocps) ",., . S 245,00 

DEALERS INQUIRIES WELCOME 
Call to Order 

1-800-527-1738 
All Others Call 

1-214-231-2645 

Mineo-Sys 
T RIB U T 

Okidata 82A . $ 412.50 
Okidata 83 , " " . $ 635,00 
Okidata 84P " " . $1165,00 
Okidata 92P ." ,, $ 519.00 
Okidata 93P ." " . " ,, $ 810,00 
Panasonic IQ(·PI 090 Printer " " . Call 
Panasonic KX·PI091 Printer ... Call 
Panasonic IQ(·PI092 Printer , Call 
Panasonic KX·P1093 Printer Call 
Star Gemini lOX"" . ""'" $ 295,00 
Star Gemini 15 .""" ", $ 499.00 
Star Gemini Oelta 10 .""""".,, Call 

COmtOIlORf. HI SI\F$S \l\nll\f~~ 

Executive 64 portable (new) . , , , , , , , Call 
Bt 28·80 t28k Bus, Machine (new) " Call 
SuperPet (5 languages) "., ,$1059,00 
CBM 8032:, ' , , " ' " " " , , " , , " , $ 625,00 
CBM 2031 ~ngle disk " " " " . "" $ 295,00 
CBM 8050 Dual Disk t meg, , $ 995.00 
CBM 8250 Dual Disk 2 meg, , ... ,$1295.00 
64K Expansion Board . . ,S 275,00 
SuperPet Upgrade Kil , . , ' , $ 695,00 

HI SI\ESS SOI'l" IR£-XII.I! 

WordPro 4+ or 5 + '" . " " . " S 305,00 
Calc Resu~ " " " " " " " " , S 199.95 
The Manager" " . " . " " " ,, $ 199.00 
BPI Accounting System 

(5 separate modules) . , .. ' , .. , , , , ,S 325.00 
Southem Solutions Accounting 

System III (PerlModule) . , . .. , .. , .. $ 285,00 
McTerm Communications Package , , , ,$ 175.00 

BI SI\FX~ SUFI"\Rf. - HI!X·XII 

Superscript II """""" . Call 
Superbase .. Call 
Superuffice . Call 
Complete Accounting Systems. , Call 
Mailing Ust Manager .. Call 
Order Ent ryl Point 01 Sale .. ' . . Call 
Calc Resull ,. Call 

nRIIS 

Orders under SO.OO add 10.00 Handling fee 
MasterCard. VISA. Money Order, Bank Check 
COO (add 5.00) 
Add 3% For Credil Cards 
All Products In Stock Shipped Wilhin 24 Hours 
mB, Dallas. Texas 
All Products Shipped Wrth Manufacturers 
90 Day Warranty 
PRICES ARE SUI\JECf TO 
CHANGE WITHOUT NOTICE. 

D R s 
641 Preslden11ai Dnve • Richardson. Texas 75081 • 930 a m -630 p m (Mon ·Fn ) • 10 30 a m ·230 p m (Sat) 



Programming

64 Sound
Parti

John Michael Lane

This in-depth look at sound for the 64 provides you

with practical methods for controlling the 64's SID chip

from BASIC. This two-part article starts off with a brief

discussion of sound and music in general.

Sight and sound are two essential components of

successful computer games. Though the methods

used to produce visual images differ from one

computer to another, it is not too hard to produce

an image that looks something like what you want.

When designing space games, it's really easy,

because just about anything can look like a

spaceship.

Producing sound, however, can be quite a

different matter. How can you produce the sound

of a laser gun when dealing with such unfamiliar

concepts as frequency, waveforms, and en

velopes? (Actually lasers don't make any noise,

but you know the sound I mean.)

Without a pretty expensive test setup, it can

seem impossible to produce exactly the sound

you're looking for. The only recourse is trial and

error. Still, if you understand a little about the

physics of sound and how it relates to the sound

generator you're using, you can produce credit

able results.

Real Sound

Sound is produced when physical objects vibrate.

Vibrations are then set in motion in the air and

travel through the air as sound waves to our ears.

Sound, in its purest form, has only two physical

attributes, frequency and amplitude. Frequency, the

number of vibrations per second, is usually meas

ured in cycles per second, or hertz. The higher the

frequency or pitch of the sound, the higher a note

sounds to our ears.

We've probably never heard a tone that con

sisted purely of one frequency. Physical objects

also create vibrations at frequencies which are

multiples of a fundamental frequency. The pres

ence and quantity of these overtones determine

the tonal quality, the color or timbre, of the sound.

It's this tonal quality that determines whether a

noise we hear sounds like a banjo or a drum {al

though there are other factors which we'll get to

in a minute).

Different instruments and objects produce

these overtones in varying amounts. Some pro

duce strong overtones which are even multiples

of the fundamental frequency. Some produce

tones which are rich in the odd multiples. There

really is no limit to the variety of tonal qualities

that exist in the real world.

On some organs, and on some music synthe

sizers, you can specify the exact amount of each

overtone you want included in each sound. On

the synthesizer included in the Commodore 64,

this is handled through the different types of

waveforms that can be selected. But how does a

waveform relate to tonal quality?

Waveforms

Figure 1 shows a sine wave at the fundamental

frequency (all pure tones are sine waves) and at

the first overtone or second harmonic. Notice that

when we add the two waveforms together, the

result no longer exactly resembles a sine wave. In

Figure 2 we have continued adding sine waves of
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Tlris in-deptlt look at sound for tlte 64 provides you 
with practical methods for call trolling tire 64's SID clt ip 
from BASIC. Tltis two-pm·t article starts off witl! a brief 
discussion of sound and music ill general. 

Sigh t and sound are two essen tia l components of 
successful computer ga mes. Though the methods 
used to produce visua l images differ from one 
computer to another, it is not too hard to produce 
an image that looks something like what you want . 
When designing space games, it's rea lly easy, 
because just about anything can look like a 
spaceship. 

Producing sound, however, can be quite a 
diffe rent matter. How can you produce the sound 
of a laser gun when dealing with such un fa miliar 
concepts as frequency, waveforms, and en­
velopes? (Actually lasers don' t make any noise, 
but you know the sound I mean.) 

Without a pretty expensive test setu p, it can 
seem impossible to p rod uce exactly the sound 
you're looking for. The only recourse is trial and 
error. Still, if you unders tand a li ttle about the 
physics of sound and how it relates to the sound 
genera tor you' re using, you can produce cred it­
able results. 

Real Sound 
Sound is produced when physical objects vibrate. 
Vibra tions are then set in motion in the air and 
travel through the air as sound waves to our ears. 
Sound, in its purest form, has only two physical 
attributes, frequellCl) and amplitude. Frequency, the 
number of vibrations per second, is usually meas-
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ured in cycles per second, or Irertz . The higher the 
frequency or pitclt of the sound , the higher a note 
sounds to our ears. 

We've probably never hea rd a tone that con­
sis ted purely of one frequency. Physical objects 
also create vibrati ons at frequencies which a re 
multiples of a fu ndamenta l frequency. The pres­
ence and quanti ty of these overtones determine 
the tonal quality, the color or timbre, of the sound . 
It's this tonal quality that de termines whether a 
noise we hea r sounds li ke a banjo or a drum (a l­
though there are other fac tors which we' ll get to 
in a minute). 

Different instruments and objects p roduce 
these overtones in varying amounts . Some pro­
duce strong overtones which are even multip les 
of the fu ndamental frequency. Some produce 
tones which are rich in the odd multiples . There 
really is no limit to the varie ty of tonal qualities 
that exist in the real world . 

O n some organs, and on some music synthe­
sizers, you can specify the exact amount of each 
overtone you want included in each sound. O n 
the synthesizer included in the Commodore 64, 
this is handled through the different types of 
waveforms that can be selected . But how does a 
waveform relate to tonal quality? 

Waveforms 
Figure 1 shows a sine wave at the fundamental 
frequency (all pure tones a re sine waves) and at 
the fi rst overtone or second harmonic. Notice tha t 
when we add the two waveforms together, the 
result no longer exactly resembles a sine wave. In 
Figure 2 we have continued adding sine waves of 
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Figure 1:
Fundamental And Sound Harmonics Combined
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Figure 2:
Adding Third And Fourth Harmonics Brings

Out Sawtooth
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higher harmonics. You can see now that the re

sulting total waveshape is beginning to resemble

a sawtooth, one of the waveforms available from

the Commodore 64's Sound Interface Device

(SID). If we kept adding the higher harmonics

until we reached infinity, we would have a perfect

sawtooth.

So the shape of the wave actually defines the

harmonic content of the sound. Since all pure

tones are sine waves, the shape of the wave gen

erated by a sound synthesizer is actually as

sembled from sine waves that are multiples of the

fundamental frequency.

The Commodore 64's SID has a choice of

three basic waveforms and white noise, which is a

collection of random frequencies. The three

waveforms are a triangular wave, a rectangular

pulse wave, and a sawtooth wave. The rectangular

pulse wave also has a variable pulse width or duty

cycle, which allows you additional freedom to

vary the color of the sound produced. None of

these waveshapes corresponds exactly to the

sound produced by any instrument. It is also im

possible to duplicate the complex harmonics of a

real instrument simply by choosing one of these

three waveforms. They do, nevertheless, give

you the flexibility to produce a wide variety of

color content, and you can get close to the par

ticular sound you're seeking.

The harmonic content of the triangular wave

diminishes very quickly, and the color of the wave

consists almost entirely of the fundamental fre

quency. The sawtooth wave is the richest in terms

of harmonics and the square wave falls in between.

However, since the pulse width of the pulse wave

can be varied, it can also contain a great variety of

harmonic content.

Sound Envelopes
Earlier we said that sound consists of two qualities,

frequency and amplitude. We've discussed pri

mary frequency and how harmonic overtones are

defined by the shape of the wave, but what about

amplitude or loudness?

We don't mean how loud the sound is simply

in the sense of volume, but rather how quickly

the sound rises to its full strength and how quickly

it dies down again to silence.

If you play an organ, you know that the sound

of a note almost immediately reaches its full

strength after you press the key and just as quickly

dies down when you release the key. To our ears,

it's just about instantaneous.

This is quite different from plucking a guitar

string, where the sound quickly (but not quite

instantaneously) reaches its full height and then

slowly dies down, so that the tone continues sev

eral seconds after the note was struck. Violins,

xylophones, banjos, and woodwinds all are dif

ferent in the way that the sound rises, is sustained,

and then dies down. Generally, these qualities

are referred to as the envelope of the sound.

Figure 3: Waveform Shapes
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higher harmonics. You can see now that the reo 
suIting total waveshape is beginning to resemble 
a sawtooth, one of the waveforms available from 
the Commodore 64's Sound Interface Device 
(SID). If we kept adding the higher harmonics 
until we reached infinity, we would have a perfect 
sawtooth. 

So the shape of the wave actually defines the 
harmonic content of the sound. Since all pure 
tones are sine waves, the shape of the wave gen­
erated by a sound synthesizer is actually as· 
sembled from sine waves that are multiples of the 
fundamental frequency. 

The Commodore 64's SID has a choice of 
three basic waveforms and white noise, which is a 
collection of random frequencies. The three 
waveforms are a triangular wave, a rectangular 
pulse wave, and a sawtooth wave. The rectangular 
pulse wave also has a variable pulse width or duty 
cycle, which allows you addition,al freedom to 
vary the color of the sound produced. None of 
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these waveshapes corresponds exactly to the 
sound produced by any instrument. It is also im­
possible to duplicate the complex harmonics of a 
real instrument simply by choosing one of these 
three waveforms. They do, nevertheless, give 
you the flexibility to produce a wide variety of 
color content, and you can get close to the par­
ticular sound you're seeking. 

The harmonic content of the triangular wave 
diminishes very quickly, and the color of the wave 
consists almost entirely of the fundamental fre­
quency. The sawtooth wave is the richest in terms 
of harmonics and the square wave falls in between. 
However, since the pulse width of the pulse wave 
can be varied, it can also contain a great variety of 
harmonic content. 

Sound Envelopes 
Earlier we said that sound consists of two qualities, 
frequency and amplitude. We've discussed pri­
mary frequency and how harmonic overtones are 
defined by the shape of the wave, but what about 
amplitude or loudness? 

We don't mean how loud the sound is simply 
in the sense of volume, but rather how quickly 
the sound rises to its full strength and how quickly 
it dies down again to silence. 

If you play an organ, you know that the sound 
of a note almost immediately reaches its full 
strength after you press the key and just as quickly 
dies down when you release the key. To our ears, 
it's just about instantaneous. 

This is quite different from plucking a guitar 
string, where the sound quickly (but not quite 
instantaneously) reaches its full height and then 
slowly dies down, so that the tone continues sev­
eral seconds after the note was struck. Violins, 
xylophones, banjos, and woodwinds all are dif­
ferent in the way that the sound rises, is sustained, 
and then dies down. Generally, these qualities 
are referred to as the envelope of the sound. 

Figure 3: Waveform Shapes 
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Figure 4:
The Envelope Defines The Height Of Individual

Waveforms

DECAY
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TIME —>

If you look at Figure 4, you will see how a

sound looks if you could feed it into an oscillo

scope. We can see the shape of the wave. The

shape of the envelope defines the characteristics

of a sound in a manner very similar to the way

that harmonic content defines a sound.

The Commodore 64 uses a four-part sound

envelope (see Figure 5). The first phase, called

the attack, is the length of time it takes for the

sound to reach its full volume. The second phase

is the decay. During this phase, the sound de

creases from the peak achieved during the attack

phase to the level set for the sustain phase. During

the third or sustain phase, the volume remains

constant. In the final phase, the release, the vol

ume decreases to zero.

Figure 5:

Attack/Decay/Sustain/Release Envelope

ATTACK SUSTAIN

DECAY

Sustain level = 8

RELEASE

Not all sounds have this four-part volume

envelope. Some have only an attack and release

phase, and some (like the organ) have only the

sustain phase. We can achieve all these on the

Commodore 64 simply by setting the other phases
to zero.

Table

VALUE

0

1

2

3

4

5

6

7

S

9

10

11

12

13

14

15

1:adsr

ATTACK

RATE

2 ms

8 ms

16 ms

24 ms

38 ms

56 ms

68 ms

80 ms

100 ms

.25 sec

.5 sec

-8 sec

1 sec

3 sec

5 sec

B sec

Envelope Values

DECAY

RATE

6 ms

24 ms

48 ms

72 ms

114 ms

168 ms

204 ms

240 ms

.3 sec

.75 sec

1.5 sec

2.4 sec

3 sec

9 sec

15 sec

24 sec

RELEASE

RATE

6 ms

24 ms

48 ms

72 ms

114 ms

168 ms

204 ms

240 ms

.3 sec

.75 sec

1.5 sec

2.4 sec

3 sec

9 sec

15 sec

24 sec

The Commodore's SID allows us to set the

attack, decay, and release phases to any one of 15

values or to zero. The times that correspond to

the 15 values can be seen in Table 1. The times

vary from milliseconds to seconds. Please note

that the table does not include times for the sustain

phase. The SID allows you to set a sustain volume

level, but you must control the length of the sus

tain by opening and closing a gate. That gate is bit

0 of the fourth register in the SID chip. We'll cover

this in greater detail later.

To turn the sound on in the SID chip, you

must open the gate. As soon as the gate is opened,

the sound level begins to rise at a rate determined

by the attack. Once the peak level is reached, the

sound begins to decline to the level set for the

sustain. The rate at which it declines is defined by

the decay.

However, if the sustain level is set at 15 (the

highest choice), the decay phase is essentially

meaningless because the sustain level and the

peak of the attack phase are the same. Thus the

decay phase has nowhere to decay to.

Once the decay phase is complete, the sustain

cycle will continue as long as the gate is open.

Once the gate is closed, the release phase begins

and the volume falls from the level set for the

sustain phase to zero. So, how long is the sustain

phase?

Obviously, the sustain phase lasts as long as

the time that the gate is open minus the time re

quired for the attack and decay phases. If you

close the gate too soon, you may have no sustain

phase at all. If you close it really early, you'll cut

short your decay or attack and decay phases as
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Figure 4: 
The Envelope Defines The Heighf Of Individual 
Waveforms 
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U you look at Figure 4, you will see how a 
sound looks if you could feed it into an oscillo­
scope. We can see the shape of the wave. The 
shape of the envelope defines the characteristics 
of a sound in a manner very similar to the way 
that harmonic content defines a sound. 

The Commodore 64 uses a four-part sound 
envelope (see Figure 5) . The first phase, called 
the attack, is the length of time it takes for the 
sound to reach its full volume. The second phase 
is the decay. During this phase, the sound de­
creases from the peak achieved during the attack 
phase to the level set for the sustain phase. During 
the third or sustain phase, the volume remaInS 
constant. In the final phase, the release, the vol­
ume decreases to zero. 
Figure 5: 
AttacklDecay/Sustain/Release Envelope 
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Not all sounds have this four-part volume 
envelope. Some have only an attack and release 
phase, and some (like the organ) have only the 
sustain phase. We can achieve all these on the 
Commodore 64 simply by setting the other phases 
to zero. 

Table 1: ADSR Envelope Values 

VAlUE ATTACK DECAY RELEASE 
RATE RATE RATE 

======== ======== ======== ======== 
0 2 ms 6 ms 6 ms 
1 8 ms 24 ms 24 ms 
2 16 ms 48 ms 48 ms 
3 24 ms 72 ms 72 ms 
4 38 ms 114 ms 114 ms 
5 56 ms 168 ms 168 ms 
6 68 ms 204 ms 204 ms 
7 80 ms 240 ms 240 ms 
8 100 ms .3 sec: .3 sec 
9 .25 sec: .75 sec: .75 sec: 
10 .5 sec: 1.5 sec: 1.5 sec: 
11 .8 sec: 2.4 sec: 2.4 sec: 
12 1 sec: 3 sec: 3 sec: 
13 3 sec: 9 sec: 9 sec: 
14 5 sec: 15 sec: 15 sec: 
15 8 sec: 24 sec: 24 sec: 

======== ======== =====a::::::::: ::ICaD::::=== 

The Commodore's SID allows us to set the 
attack, decay, and release phases to anyone of 15 
values or to zero. The times that correspond to 
the 15 values can be seen in Table 1. The times 
vary from milliseconds to seconds. Please note 
that the table does not include times for the sustain 
phase. The SID allows you to set a sustain volume 
level, but you must control the length of the sus­
tain by opening and closing a gate. That gate is bit 
o of the fourth register in the SID chip. We'll cover 
this in greater detail later. 

To turn the sound on in the SID chip, you 
must open the gate. As soon as the gate is opened, 
the sound level begins to rise at a rate determined 
by the attack. Once the peak level is reached, the 
sound begins to decline to the level set for the 
sustain. The rate at which it declines is defined by 
the decay. 

However, if the sustain level is set at 15 (the 
highest choice), the decay phase is essentially 
meaningless because the sustain level and the 
peak of the attack phase are the same. Thus the 
decay phase has nowhere to decay to. 

Once the decay phase is complete, the sustain 
cycle will continue as long as the gate is open. 
Once the gate is closed, the release phase begins 
and the volume falls from the level set for the 
sustain phase to zero. So, how long is the sustain 
phase? 

Obviously, the sustain phase lasts as long as 
the time that the gate is open minus the time re­
quired for the attack and decay phases. If you 
close the gate too soon, you may have no sustain 
phase at all. If you close it really early, you'll cut 
short your decay or attack and decay phases as 
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Figure 6: Standard Four-Part Envelope Figure 6a: Organ-like Envelope
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Figure 6b: Piano-like Envelope

well. Figure 6 shows several combinations of

attack, decay, and release values and how they

interact with the gate to produce the sound

envelope.

Programming Sound
The SID is really a quite amazing chip. It takes

just 29 registers in your computer's memory, and

with those 29 registers {actually you won't even

use them all) you can produce a great variety of

sounds. We'll call them registers, but they're actu

ally a row of 29 bytes of memory.

For our purposes, we'll consider only the

first 21 registers in the SID chip. We'll also briefly

consider the twenty-fifth register, which sets the

volume (no volume, no sound).

The first 21 registers break down into three

groups of seven. That's because the SID has three

voices, and the seven register groups perform

almost the same function for all three voices. That

makes it far easier—all we have to learn is how to

program seven registers.

Table 2 gives the functions of the seven regis

ter groups. Registers 0 and 1 hold the frequency.
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Register 0 contains the least significant byte, and

register 1 the most significant byte. With two reg

isters you can record only numbers less than

65512. That sounds pretty high, but the frequency

contained in the two registers relates to the inter

nal oscillator (clock) of the Commodore 64 and

does not translate to the frequency we are familiar

with in terms of cycles per second (hertz). To trans

late into hertz, you must multiply the frequency

contained in the two registers by .059605. This

means that the highest frequency the SID can

produce is 3904 hertz. The frequency can go as

low as zero, but the sound system in your TV set

probably won't reproduce a frequency of less

than 50 "hertz (or 840 to the SID).
The easy way to load the frequency into the

two registers is to use this program segment:

100 S=54272 :REM (STARTING ADDRESS OF SID

CHIP)

110 F0=FR/.059605:REM FR=FREQUENCY IN CYC

LES/SECOND

120 F2=INT(F0/256):F1=F0-256*F2

130 POKE S,F1:POKE S+1,F2

If you already know the frequency in terms
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well . Figure 6 shows several combinatio ns of 
attack, decay, and release values and how they 
interact with the gate to p roduce the sound 
envelope. 

Programming Sound 

, , 

The SID is really a qui te amazing chip. It takes 
just 29 registers in your computer's memory, and 
with those 29 registers (actually you won't even 
use them all) you can produce a great variety of 
sounds. We' ll call them registers, but they' re actu­
ally a row of 29 bytes of memory. 

For our purposes, we' ll consider on ly the 
firs t 21 registe rs in th e SID chip. We' ll also briefly 
consider the twenty-fifth register, which sets the 
volume (no volume, no sound ). 

The first 21 registers break down into three 
groups of seven . That's because the SID has three 
voices, and the seven register groups perform 
almost the same function for all three voices. That 
makes it far easie r- all we have to learn is how to 
program seven registers. . 

Table 2 gives the functions qf the seven regIs­
ter groups. Registers 0 and 1 hold the frequency. 
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Registe r 0 contains the leas t significant byte, and 
register 1 the most signi fi cant byte. With two reg­
isters you can record only numbers less than 
65512. That sounds pretty high, but the frequency 
contained in the two registers relates to the inter­
nal oscillator (clock) of the Commodore 64 and 
does not transla te to the frequency we are familiar 
with in terms of cycles per second (hertz). To trans­
late into hertz, you must multiply the frequency 
contained in the two registers by .059605. This 
means tha t the highest frequency the SID can 
produce is 3904 hertz. The frequency can go as 
low as zero, but the sound system in your TV set 
probably won' t reproduce a frequency of less 
than 50 hertz (or 840 to the SID). 

The easy way to load the frequency into the 
two registers is to use this program segment: 
100 5=54272 :REM (STARTING ADDRESS OF SID 

CHIP) 
110 F0=FR / . 059605:REM FR=FREQUENCY IN CYC 

LES / SECOND 
1 20 F2=INT(F0 / 256) : Fl=F0- 256*F2 
130 POKE S, Fl : POKE S+1 , F2 

If you already know the frequency in terms 



Table 2:
Map Of Sound Interface Device (SID) Registers
flDDR£5S RE6 i BIT 7 BIT 6 BIT 5

- - ■IHUBltqp

VOICE DHE

BIT 4 BIT 3 BIT 2 BIT 1

LOU ORDER BYTE

HIGH ORDER BYTE

LOW

>3

FREQUENCY REGISTERS

34272 0 {< FREQUENCY

34273 1 l< FREQUENCY

PULSE WIDTH REGISTERS

54274 2 [< PULSE WIDTH

54275 3 E< BITS 7-4 NOT USED >3C HIGHEST 4 BITS OF PULSE WIDTH]

CONTROL RE5ISTER

5*276 4 [NOISEMPULSE )[SMITH. JCTRIAN6H TEST K RIN6 ][ SYNC ][ GATE ]

ATTACK/DECAY REGISTER

54277 3 C< ATTACK VALUE Mf<T-

SUSTAIN/RELEASE REGISTER

3427B 6 [< SUSTAIN LEVEL >J[<

DECAY VALUE >]

RELEASE VALUE >1

VOICE TWO

FREQUENCY REGISTERS

54279 7 t< FREQUENCY LOW ORDER BYTE >3

54290 8 [< FREQUENCY HIGH ORDER BYTE >3
PULSE WIDTH REGISTERS

54281 9 [< PULSE WIDTH LOH ORDER BYTE >]

34282 10 [< BITS 7-4 NOT USED >][ HIGHEST 4 BITS OF PULSE WIDTH]

CONTROL REGISTER

34281 11 (NO1SEHPU.se HSAWTH. HTRIAN63E TEST 1[ RING H SYNC 3[ GATE 3
ATTACK/DECAY REGISTER

54284 12 [< ATTACK VALUE >3[< DECAY VALUE >]

SUSTAIN/RELEASE RE6ISTER

54235 13 t< SUSTAIN LEVEL >3[< RELEASE VALUE >1

LOM ORDER BYTE

HIGH ORDER BYTE

>]

>3

VOICE THREE

FREQUENCY REGISTERS

54286 14 E< FREQUENCY

S42B7 15 [< FREQUENCY

PULSE HIDTH REGISTERS

542BS 16 [< PULSE HIDTH LOH ORDER BYTE >]

54289 17 K BITS 7-4 NOT USED >K HIGHEST 4 BITS OF PULSE WIDTH]

CONTROL REGI5TER

54290 IB INOISEHPULSE KSAkTH.]ITRIAN6][ TEST 3[ RING 3[ SYNC II BATE J
ATTACK/DECAY REGISTER

54291 19 £< ATTACK VALUE

SUSTAIN/RELEASE REGISTER

54272 20 [< SUSTAIN LEVEL

VOLUTE RE5ISTER

54296 24 [-NOT COVERED IN THIS ARTICLE-IK-

DECAY VALUE

RELEASE VALUE

VOLUME CONTROL

of the SID chip, you can omit line llO.

The next two registers contain the pulse width

of the rectangular pulse wave. This value is a 12-bit

number with the eight least significant bits stored

in register 2, and the four most significant stored

in bits 3-0 of register 3. The four remaining bits of

register 3 are not used. If you are using something

other than a rectangular pulse wave, you don't

have to worry about these two registers.

The pulse width can take a value from 0 to

4095, which corresponds to a range of 0 to 100

percent for the duty cycle. A value of 2048 implies

a 50 percent duty cycle and generates a square

wave. If these two registers are set to zero and

the rectangular pulse wave is selected, no sound

will be produced.

The following program segment can be used

to set the pulse width.

140 P0=DC*4095/100:REM DC=DUTY CYCLE IN %

150 P2=INT(P0/256):P1=P0-256*P2

160 POKE S+2,P1:POKE S+3,P2

We should add here that a duty cycle of 10 percent

will sound exactly the same as a duty cycle of 90

percent. For some advanced applications the two

may sound different, but fora solitary rectangular

pulse wave voice, there will be no difference.

Next month we'll get into more complicated

music programming. ©

Apple Input

And Menu Screens
Dan Jordan

The screen formatting and menu display techniques

demonstrated here will make your Apple programs

easier to use.

Menus and formatted screens are two excellent

ways to make programs more user-friendly. The

two programs included here are simple examples

of these techniques.

The "Menu Screen" routine (Program 1) gen

erates a menu and uses a selection bar to help the

user choose program functions. To create the

illusion of movement by the selection bar, lines

370-390 blot out the existing bar, and lines 310-340

place a new bar on the next line.

The "Input Screen" routine (Program 2) prints

a form on the screen and indicates, by the length

of the inverse blank field, the amount of data to

be entered. A subroutine can be added to check

for field length, if desired. The correction routine

(lines 500-570) lets you correct a data section with

out affecting any other part of the program.

PRINT CHR$(7) rings a bell, prompting the

user to answer a question printed on the screen.
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Table 2: 
Map Of Sound Interface Device (SID) Registers 
ADDRESS REB. BIT 1 BIT 6 8IT!Ii BIT" BIT J lIT 2 BIT I BIT 0 

VOICE OlE 
FAflIl£NCY RESISTERS 
542n 0 1(-- FMlEGI.ENCY LOW ORDER IYTE --» 
54213 I {(-- FRED.OCV HIGH OADER lYlE --» 
PULSE WIDnl IlEBISTaIS 
S4I274 2 [(-- I'\.t..SiE IUDTH U* OADER BYTE --» 
St~:s [(--lin 7-4 ,en IJ5IED--->H HIG£ST " BITS CF PlLSE WIDTH] 
tamD... RESISTER 
St276" rNJISEllPtLSE HSIIIWTll. ](TRloW;;J( TEST J( RUtS H SYNC H &ATE J 
AtTACK/DECAY 1'IE61STD1 
54277!5 [(- ATTIIICI( WiLl£ --)J(~ DECAY YlALt.E -)} 
!lUSTAIH/AEi.EASE RESISTER 
54279 10 [(- SUSTAIN L£'\,g,. -»)(- AElEAIiIE VALlE -» 

\IOICE HID 
FREalEHCV IlEB ISTERS 
54279 7 t(--- FREWEHC't' LOW OADER BVT( --» 
54280 B ({-- FREIllJEHCY tflli-l OADER BYTE --» 
PU.SE WIDTH REGISTERS 
542111 9 [<-- PU.SE W'OT)j 1.OI ORDER BYTE --» 
54282 10 [(--IITS 7-4 MlT USED--)}( HIIMOST " 111& [F PU..!E WIDTH} 
COHTJICL REGISTER 
542'ID II (fCUS(lIP\UIIE HlWflH. HlRllII«>l! TEST J( fll" H SVJC II 611ifE 1 
AtTAQC/DEtAY RESISTER 
54284 12 «- AHACK WIU£ -)](- DECAY WIUE -)} 
UTAINIfIEl.UISE REGISTER 
54~ 13 [(- 9J5TAIH L£YEL -)](- AEl..EIIIIE VIIIUE -)] 

VOICE T~ 
FAE"'-EHCY REGISTERS 
54286 14 [(-- FI!£Ql£HCY llllll OADER 8YT£ --» 
54291 15 t(----- FAEIIl£NCY HIGH OADER IYTE --» 
fV..&E '!IOtH REGISTERS 
54288 16 t<-- PILE WIDTH LOW ORDER BYTE --» 
Sta. 17 [ ( --IITS 7-4 NOT I.J6El)->H IUEJEST " .ITS [F PU.E WIDTH] 
aJNTRIJI.. REGISTER 
542'K1 18 [I«IISE)(P\LSE J[SAWTH.HTRIANiH TEST ]I RI .. H lYle JI &ATE) 
tIITTACX/DECAY A£61STU1 
54191 19 [(- IITTADC. IHILLE -)][(- DECAY WIl.l£ -») 
SUSTo\INJRElEASE RESISTER 
5419'2 70 {(- QJ!ITtIIIN l~ -»)(- AEl.£JIi8E WUE -)] 

WllK RESISTER 
54296 2~ (-+lOT COYER£l) IN THIS 1IR1ICLE- H<- \IQ.t.IIIE COJmIU. -») 

of the SID chip, you can omit line 110. 
The next two registers contain the pulse width 

of the rectangular pulse wave . This value is a 12-bit 
number with the eight least significant bits stored 
in register 2, and the four most significant stored 
in bits 3-0 of register 3. The four remaining bits of 
register 3 are not used. If you are using something 
other than a rectangular pulse wave, you don't 
have to worry about these two registers. 

The pulse width can take a value from 0 to 
4095, which corresponds to a range of 0 to 100 
percent for the duty cycle. A value of 2048 implies 
a 50 percent duty cycle and generates a square 
wave. If these two registers are set to zero and 
the rectangular pulse wave is selected, no sound 
will be produced. 

The following program segment can be used 
to set the pulse width. 
140 P0=DC*4095 j 100:REM DC=DUTY CYCLE IN % 
150 P2=INT(P0j256) : P1=P0- 256*P2 
160 POKE S+2,P1 : POKE S+3 , P2 

We should add here that a duty cycle of 10 percent 
will sound exactly the same as a duty cycle of 90 
percent. For some advanced applications the two 
may sound different, but for a solitary rectangular 
pulse wave voice, there will be no difference. 

Next month we' ll get into more complicated 
music programming. © 

Apple Input 
And Menu Screens 

Don Jordon 

The screen formatting mId menu display techl1iques 
demonstrated here will make your Apple programs 
easier to use. 

Menus and formatted screens are two excellent 
ways to make programs more user-friendly . The 
two programs included here are simple examples 
of these techniques. 

The "Menu Screen" routine (Program 1) gen­
erates a menu and uses a selection bar to help the 
user choose program functions. To create the 

illusion of movement by the selection bar, lines 
370-390 blot out the existing bar, and lines 310-340 
place a new bar on the next line. 

The " Input Screen" routine (Program 2) prints 
a form on the screen and indicates, by the length 
of the inverse blank field, the amount of data to 
be entered. A subroutine can be added to check 
for field length, if desired. The correction routine 
(lines 500-570) lets you correct a da ta section with­
ou t affecting any other pa(t of the program. 

PRINT CHR$(7) rings a bell, prompting the 
user to answer a question printed on the screen. 
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Using GET rather than INPUT saves keystrokes

in answering these screen prompts (the RETURN

key need not be hit to enter data that is input with

a GET).

Program 1: Menu Screen Routine

170

190

200

210

220

230

240

250

260

270

280

290

300

310

315

320

330

340

350

360

370

380

390

400

410

420

490

500

1000

1010

1020

CLEAR

HOME

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

"ft******** MENU ***********"

"1-STEP NUMBER 1"

"2-STEP NUMBER 2"

"3-STEP NUMBER 3"

"4-STEP NUMBER 4"

"5-STEP NUMBER 5"

"6-STEP NUMBER 6"

: PRINT

"HIT (RETURN)

2000

2010

2020

3000

3010

3020

4000

4010

4020

5000

5010

5020

6000

6010

6020

7000

REM STEP NO.2

PRINT "STEP NO

GOTO 7000

REM STEP NO.3

PRINT "STEP NO

GOTO 7000

REM STEP NO.4

PRINT "STEP NO

GOTO 7000

REM STEP NO.4

PRINT "STEP NO

GOTO 7000

REM STEP NO.6

PRINT "STEP NO

GOTO 7000

END

PROCEDURES

. 2"

PROCEDURES

. 3"

PROCEDURES

. 4"

PROCEDURES

. 5"

PROCEDURES

. 6"

TO SELECT ~OR

PRINT "HIT ANY OTHER KEY TO CHANGE

SELECTION"

: - 2

VTAB I

HTAB 17

INVERSE

PRINT " ";

NORMAL

GET X*

IF X* - CHR* (13) THEN Y - I - 1:

GOTO 490

VTAB I

HTAB 17

PRINT "

[ - I + 1

IF I > » 8 THEN 1=2

GOTO 310

VTAB 14

ON Y 80T0 1000,2000,3000,4000,5000

,6000

REM STEP NO.1 PROCEDURES

PRINT "STEP NO. 1"

GOTO 7000

I

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER-

SOLDfl Call Free (800)235-4137

for prices and informatioa Dealer

inquiries invited and GO.D.'s

accepted

PACIF1C

EXCHANGES
100 Foothill Blvd.

San Luis Obispo. CA

93401. InCal. call

(800} 592-5935 or

(805) 543-1037

Program 2: Input Screen Routine

180 CLEAR

190 DIM A*(5,100)

200 HOME

210 PRINT "t«***NAME * ADDRESS INPUT *

«***"

220 PRINT "1-NAME ■

230 PRINT "2-ADDRESS LINE 1"

240 PRINT "3-ADDRESS LINE 2"

250 PRINT "4-CITY STATE ZIP"

260 PRINT "5-TELEPHONE NO.-"

270 FOR I - 2 TO 6

280 VTAB I

290 HTAB 17

300 INVERSE

310 PRINT H

320 NORMAL

330 NEXT I

335 X ■ 1

340 FOR I » 2 TO 6

345 VTAB II HTAB 17

350 INPUT A*(I - 1,X)

360 NEXT I

370 PRINT : PRINT CHR» (7)

380 PRINT "DO YOU WISH TO MAKE A CORRE

CTION (Y OR N>?"j

390 BET X*

400 IF X* - "Y" THEN 60T0 500

410 IF X» - "N" THEN 80T0 450

420 VTAB 7: GOTO 370

450 PRINT CHR* (7);

460 PRINT "DO YOU HAVE ANY MORE TO ENT

ER (Y OR N)?";

470 GET X*

480 IF X* - "N"

485 IF X* - "Y" THEN X

00

490 VTAB 8: GOTO 450

500 PRINT CHR* (7);

510 PRINT "ENTER LINE NUMBER YOU WISH

TO CORRECT";

520 BET Y

530 Y - Y + 1

540 VTAB Y

550 HTAB 17

560 INPUT A*(Y - 1,X)

570 VTAB 7

5B0 GOTO 370

THEN GOTO 1000

X + 1: GOTO 2

1000

1010

REM

END

PRINT OR SAVE TO DISK

o
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Using GET rather than INPUT saves keystrokes 
in answering these screen prompts (the RETURN 
key need not be hit to enter data that is input with 
a GET) . 

Program 1: Menu Screen Routine 

170 
190 
200 
210 
220 
230 
240 
2:50 
260 
270 
280 

290 

300 
310 
315 
320 
330 
340 
3:50 
360 

370 
380 
390 
400 
410 
420 
490 
:500 

100" 
1010 
1"20 

CLEAR 
HOME 
PRINT " ••••••••• MENU ••••••••••• " 
PRINT "I-STEP NUMBER I" 
PRINT "2-STEP NUMBER 2" 
PRINT 113-STEP NUMBER 3" 
PRINT "4-STEP NUMBER 4" 
PRINT "5-STEP NUMBER :5" 
PRINT "6-STEP NUMBER 6" 
PRINT : PRINT 
PRINT "HIT (RETURN) TO SELECT --OR __ " 
PRINT "HIT ANV OTHER KEV TO CHANGE 

SELECTION" 
I s 2 

VTAB I 
HTAB 17 
INVERSE 
PRINT " 
NORMAL 
aET X$ 

". , 

IF X$ - CHR$ 
GOTO 490 

VTAB I 

(13) THEN V - I - 1: 

HTAB 17 
PRINT II " 

I - I + 1 
IF I > - 8 THEN I = 2 
GOTO 31" 
VTAB 14 
ON V aOTO 1"00,2000,30"",400",5""" 
, 6"00 

REM STEP NO.1 PROCEDURES 
PRINT "STEP NO. I" 
aOTO 7000 

MEMOREX 
n·DIBLit DISCS 
WE WIll. NOT BE UNDER­
SOlDll Cal) Fr •• (800)2354137 
for prices and information. Dealer 
inquiries invited and C.O.O.'s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
9340 1. In C.1. c. 1I 
(800) 592·5935 or 
(805) 543· 1037 
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20gj0 
2010 
2"20 
3000 
3010 
3020 
4000 
4010 
4020 
5000 
5010 
5020 
6000 
6010 
6020 
700" 

REM STEP NO.2 PROCEDURES 
PRINT "STEP NO.2" 
BOTO 7000 
REM STEP NO.3 PROCEDURES 
PRINT "STEP NO.3" 
GOTO 7""0 
REM STEP NO.4 PROCEDURES 
PRINT "STEP NO.4" 
BOTO 7000 
REM STEP NO.4 PROCEDURES 
PRINT "STEP NO. :5" 
GOTO 70"0 
REM STEP NO.6 PROCEDURES 
PRINT "STEP NO.6" 
GOTO 7""" 
END 

Program 2: Input Screen Routine 

180 CLEAR 
190 DIM A$(:5 , 100) 
200 HOME 
210 PRINT ".UUNAME a. ADDRESS INPUT. 

220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
335 
340 
345 
350 
360 
370 
380 

.... " 
PRINT "l-NAME----------" 
PRINT "2-ADDRESS LINE 1" 
PRINT "3-ADDRESS LINE 2" 
PRINT "4-CITV STATE ZIP" 
PRINT "5-TELEPHONE NO.-" 
FOR I - 2 TO 6 
VTAB I 
HTAB 17 
INVERSE 
PRINT " 
NORMAL 
NEXT I 

X = 1 
FOR I - 2 TO 6 
VTAB I: HTAB 17 
INPUT A$(I - 1,X) 
NEXT I 
PRINT : PRINT CHR$ (7) 
PRINT "DO YOU WISH TO MAKE 
CTION (V OR N)?"; 
GET X$ 
IF X$ - "V" THEN aOTO :500 
IF X. - "Nil THEN aOTO 4~" 
VTAB 7: aOTO 370 
PRINT CHR$ (7); 

" 

A CORRE 

390 
400 
410 
420 
450 
460 PRINT "DO YOU HAVE ANV MORE TO ENT 

ER (V OR N)?"; 
GET X$ 
IF X$ - "N" THEN aOTO 1000 

470 
480 
48:5 IF X$ - "V" THEN X - X + 1: aOTO 2 

490 
500 
510 

00 
VTAB 8: BOTO 4:50 
PRINT CHR$ (7); 
PRINT "ENTER LINE NUMBER YOU WISH 
TO CORRECT"; 

:520 BET V 
530 V - V + 1 
:540 VTAB V 
550 HTAB 17 
:560 INPUT A$(V - 1,X) 
:570 VTAB 7 
:580 BOTO 370 
1000 REM PRINT OR SAVE TO DISK 
1010 END c 



A Beginner's Guide

To Typing In Programs

What Is A Program?

A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easy to learn and is built into most com

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs
Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e.g., "TlVersion"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as O for the numeral 0, a lowercase 1 for the

numeral 1, or an uppercase B for the numeral 8.

Also, you must enter all punctuation such as col

ons and commas just as they appear in the

magazine. Spacing can be important. To be safe,

type in the listings exactly as they appear.

Braces And Special Characters

The exception to this typing rule is when you see

the braces, such as DOWN}. Anything within a

set of braces is a special character or characters

that cannot easily be listed in a printer. When you

come across such a special statement, refer to the

appropriate key for your computer. For example,

if you have an Atari, refer to the "Atari" section

in "How To Type COMPUTED Programs."

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen

may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1. Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2. Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3. Make sure you've entered statements in braces

as the appropriate control key (see "How To

Type COMPUTEI's Programs" elsewhere in the

magazine).

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program contains a typo, the correc

tion will appear on the CAPUTE! page, usually within

eight weeks. If you have specific questions about items

or programs which you've seen in COMPUTE!, please

send them to Readers' Feedback, P.O. Box 5406,

Greensboro, NC 27403. ©
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potentinl, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE! are 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com­
puters (on some computers, you have to purchase 
an optional BASIC cartridge) . 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in only pro­
grams wri tten for your machine, e. g., "n Version" 
if you have a TI-99/4. Later, when you gain ex­
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from one computer to yours . 

Computers can be picky. Unlike the English 
language, which is full of ambiguities, BASIC 
usually has only one "right way" of stating some­
thing. Every letter, character, or number is signif­
icant. A common mistake is substituting a letter 
such as 0 for the numeral 0, a lowercase I for the 
numerall, or an uppercase B for the numeral 8. 
Also, you must enter all punctuation such as col­
ons and commas just as they appear in the 
magazine. Spacing can be important. To be safe, 
type in the listings exactly as they appear. 

Braces And Special Characters 
The exception to this typing rule is when you see 
the braces, such as DOWN}. Anything within a 
set of braces is a special character or characters 
that cannot easily be listed in a printer. When you 
come across such a special statement, refer to the 
appropriate key for your computer. For example, 
if you have an Atari, refer to the" Atari" section 
in "How To Type COMPUTErs Programs." 

About DATA statements 
Some programs contain a section or sections of 
OAT A statements. These lines provide informa­
tion needed by the program. Some DATA state­
men ts contain actual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors. 

If a single number in anyone DATA statement 
is mistyped, your machine could "lock up," or 
"crash." The keyboard, break key, and RESET (or 
STOP) keys may all seem "dead," and the screen 

may go blank. Don't panic - no damage is done. 
To regain control, you have to turn off your com­
puter, then turn it back on. This will erase what­
ever program was in memory, so always SAVE a 
copy of your program before you RUN it. If your 
computer crashes, YOll can LOAD the program 
and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data. The error is still in the DATA 
statements, though. 

Get To Know Your Machine 
You should familiarize yourself with your com­
puter before attempting to type in a program. 
Learn the statements you lIse to store and retrieve 
programs from tape or disk. You'll want to save a 
copy of your program, so that you won't have to 
type it in every time YOll want to use it. Learn to 
use your machine's editing functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and control char­
acters?It's all explained in your computer's 
manuals. 

A Quick Review 
1. Type in the program a line at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correct 
mistakes. 
2. Check the line you've typed against the line in 
the magazine. YOll can check the entire program 
again if you get an error when you RUN the 
program. 
3. Make sure you've entered statements in braces 
as the appropriate control key (see "How To 
Type COMPUTE!'s Programs" elsewhere in the 
magazine). 

We regret that we are 110 longer able to respolld to 
illdividual inqlliries about programs, products, or 
services appearing in COMPUTE! due to illereasing 
publication activity. On those infrequent occasiolls 
when a published program contaills a typo, the correc­
tioll will appear Oil the CAPUTE! page, usually within 
eight weeks. If you have specific questiolls about items 
or programs which you've seen ill COMPUTE!, please 
send them to Readers' Feedback, P.O. Box 5406, 
Greensboro, NC 27403. ill 
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HowTo Type COMPUTERS Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800
Characters in inverse video will appear like:

Enter these characters with the Atari logo key, (A)

Wh«n you see

(CLEARJ

IUP>

(DOWN)

(LEFT>

{RIGHT!

CBACK SJ

(DELETE!

(INSERT>

(DEL LINE}

(INS LINE}

(TAB}

CCLR TAB>

(SET TAB}

{BELLI

(EBC)

Type

ESC SHIFT <

ESC CTRL -

ESC CTRL -

ESC CTRL +

ESC CTRL «

ESC DELETE

ESC CTRL DELETE

ESC CTRL INSERT

ESC SHIFT DELETE

ESC SHIFT INSERT

ESC TflB

ESC CTRL TAB

ESC SHIFT TAB

ESC CTRL 2

ESC ESC

See

•S

t

*■

«-

-»

4

Cl

II

□

►

B

□

C3

I

Clear Screen

Cursor Up

Cursor Down

Cursor L»ft

Cursor Right

Backspace

Delete character

Insert character

Delete line

Insert Iine

TAB key

Clear tab

Set tab stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. (T J.

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as 110

SPACES), 13 LEFT], £20 R), etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, t m ) means to

enter a reverse-field heart with CTRL-comma, t 5ffl 1 means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET/CBM/VIC/64 program listings will contain

words within braces which spell out any special characters:

i DOWN) would mean to press the cursor down key. f 5

SPACES 1 would mean to press the space bar five times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an

underlined key enclosed in braces (e.g., {10 N}), you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

\l >L you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key

as many times as indicated.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, {A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the {LEFTJ's, {HOMEJ's,

and IBLUl's in our programs. The only way the computer
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can tell the difference between direct and programmed cursor
control is the quote mode.

Once you press the quote (the double quote, SHIFT-2),

you are in the quote mode. If you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll then be out of quote
mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

When You

Read: Press: See:

All Commodore Machines

ClearScreen {CLR}

Home Cursor { HOME}

Cursor Up {UP}

Cursor Down {DOWN}

Cursor Right {RIGHT}

CursorLeft {LEFT}

Insert Character {INST}

Delete Character {DEL}

.Reverse Field On {RVS]

Reverse Field Off {OFF}

Apple II /Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in braces, such as IDI for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY {10 SPACES} MANAGE

MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the

braces or the words 10 SPACES. Enter all programs with the

ALPHA LOCK on (in the down position). Release the ALPHA

LOCK to enter lowercase text.

How To Type COMPUTE!'s Programs 
Many of the programs which are Listed in COMPUTE! contain 
special control characters (cursor control. color keys, inverse 
video, etc.). To make it easy to teU exactly what to type when 
entering one of these programs into YOUT computer, we have 
established the following listing conventions. There is a 
separate key for each computer. Refer to the appropriate 
tables when you come across an unusual symbol in a program 
listing. If you are unsure how to acruaJl y enter a control 
character, consul t your computer's manuals. 

Atari 400/800 
Characters in inverse video will appear like: (!O!oo;p!IM!rvmtt 

Enter these cparacters with the Atari logo key, { ..... }. 
W\..., yDU ... See 

( D-£M) ESC SHIFT < iii CI • .,. Scr ..n 
{U"'} ESC CTRL - ... Cursor Up 
(DO ... o ESC CTRL - ... Corso..- ~ 
(LEFT) ESC CTRL + .. CW'aor" Lrit 
( RIBtfT) ESC CTRL • .. Curser Ri Qht 
( BACK 9) ESC DELETE " Back ap .. c. 
( DELETE) ESC CTRl. DELETE tJ Ottl.t . ch.,. .. c t lW' 
<I NSERT> ESC CTRL INSERT IJ In • .,..t ch. r .. ct .... 
(DEL LI NE) ESC SHIFT DELETE [} Delete li ne 
<INS LIt£) ESC SHIFT iNSERT C Ins .,..t line 
n AB) ESC TAB ~ TAB ke y 
(CLR TAB) ESC CTRL TAB a Cl • .,. tab 
( SET TAB) ESC SHI FT TAB Gl s.t tab s top 
( BELL) ESC CTRL 2 G! Ri n 9 buz z .... 
(ESC) ESC ESC " ESCap. k.y 

Graphics characters, such as CJ'RL-T, the ball character . will 
appear as the "normal" letter enclosed in braces, e.g. (T 1. 

A series of identica l control characters, such as 10 spaces, 
three cursor-lefts, or 20 CfRL-R's, will appear as {IO 
SPACES} ,d 3 LEFf}, 120 R}, etc. If the character in braces is 
in inverse video, that character or characters should be en­
tered with the Atari logo key. For example, I ,, } mea ns to 
enter a reverse-field heart with CTRL-comma, {5 m } means to 
enter five inverse-video CfRL-U's. 

Commodore PET/CBMNlC/64 
Generally, any PET/CBMNlCl64 program listingswill contain 
words within braces which spell out any special characters: 
{DOW T} would mean to press the cursor down key . 15 
SPACES} would mean to press the space bar five times. 

To indicate that a key should be sllifted (hold down the 
SHlFT key while pressing the other key), the key would be 
underlined in our li stings. For example, ~ would mean to 
type the S key while holding the shift key. If you find an 
underlined key enclosed in braces (e.g., (10~) ) , you should 
type the key as many times as indicated (in our example, 
you wou ld enter ten shifted N's) . Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
(32N, 8032). 

For the VIC and 64, if a key is enclosed in special brackets, 
to :oj, you should hold down the Commodore key while pressing 
the key inside the special brackets. (The Commodore key is 
the key in the lower left comer of the keyboard.) Again, if 
the key is preceded by a number, you should press the key 
as many times as indicated. 

Rarely, you'll see in a Commodore 64 program a solitary 
letter of the alphabet endosed in braces. These characters 
can be entered by holding down the CTRL key while typing 
the letter in the braces. For example, fA} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 
cursor around the screen with the CRSR keys. Sometimes a 
programmer will want to move the cursor under program 
control. That's why you see all the {LEFT]'s, {HOME),s, 
and {BLU}'s in our programs. The only way the computer 
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can tell the difference between direct and programmed cursor 
contro l is the quote mode. 

Once you press the quote (the double quote, SHJFr-2), 
you are in the quote mode. II you type something and then 
try to change it by moving the cursor left, you'U only get a 
bunch of reverse-video lines. These are the symbols for 
cu rsor left. The only editing key tha t isn't programmable is 
the DEL key; you can still use DEL to back up and edit the 
line. O nce you type another quote, you are out of quote mode . 

You a1so go into quo te mode w he n you INSerT spaces 
into a line. In any case, the easiest way to get out of quote 
mode is to just press RETURN. You' ll then be out of quote 
mode and you can cursOr up to the mistyped line and fix it. 

Use the foUowing tables when entering special characters: 

VIC And 64 
When You When You 
Read: Press: See: Read: Press: See: 
{CLR} I SHIFT II CLRlHOME iii {GRN} ~GJa 
{HOME} I CLRlHOME II {eLU} ~0. 
{Up } I SH IFT II t CRSR t II IYEL} ~GJIi 
{ DOWN} I' CRSR . m {FII I II 

{LEFT} I SH IFT I ~CRSR"I I II {F2 } I " 
{RIGHT} ~CRSR --I. {FJ } I fl 

{RVS} IcmlQ 
{OFF} I cm I GJ 
{eLK} I cm I [2J 
{WHT} I cml D 
{RED} IcmlGJ 
{CYN} I cm l8 
{ PUR} Icml CJ 

All Commodore Machines 
C1carScreen {C L R} 
Home Cursor { HOME} 
Cursor Up {Up} 
C u rso r Down { DOWN } 
Cu rsor Right {RI GHT} 

liD {F4} I N 

II!! {FS} I IS 

• {FG} I ,. 

iii {F7} I f7 

II {Fe} I " 
II.. 4 I-I 

• t I SHIFT I [I] 

Cursor Le ft (LEFT ) 
Inserl Characte r {IN ST } 
Delete Character {DEL} 

.Reverse Fie ld O n {RVS} 
Reverse Field Off { OFF} 

Apple II I Apple II Plus 

iii 
ill • -II 
II • .. • • II 

All programs are in Applesoft BASIC, unless otherwise 
stated. Control characters are printed as the "normal" char­
acter enclosed in braces, such as {D} for CTRL-D. Hold 
down CTRL while pressing the control key. You will not see 
the special character on the screen. 

Texas Instruments 99/4 
The only special characters used are in PRINT statements to 
indicate where two or more spaces should be left between 
words. For example, ENERGY no SPACES} MANAGE­
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position). Release the ALPHA 
LOCK to enter lowercase text. 



AATARI
r WicoJoystick

m Wico Trackball

CompuServe .

Covers

SPECIALS
... 521 Maxells S25
.. S36 Memorex 524

.. . $26 Elephants $18

... 57 Ftip'NFite S20

COMMODORE

600XL CALL

800XL CALL

CBM64 CALL

SX64 CALL

1701 MONITOR $249

INTERFACES
Axiom B46 . . . . Call

Ape Face Call
Atari 850 (In Stock) . . S169

Intertasti $150
Microbitsi150 Call
Axiom Butter Call

DIRECT PRINTERS
Axiom AT-100 . . . S219

DISK DRIVES
IndusGT Call

TrakAT-D2 $388
TrakAT-1 $319

TrakAT-D4 Call

Astra 1620(Dual) ... 5499

Percom Call

Atari 1050 1349
RanaiOOO Call

MEMORIES
Microbils64K(XL) .. $126
Intec 48K (400) S89

Mosaic 48K (400) .... $98

lntec64K(400l $105
Mosaic 64K (400/800) Call

Mosaic 32K $66
Atari 64K(6O0XL) .... Call

OTHER ATARI
400Keyboard Call ATR-8000(64K) 5448
Koala Pad 567 ATR-8000 (16K) $295
Chalkboard Pad $75 Alien Voice Box $98

Bit-3 80 Column .. . $228 1010 Recorder $74

Atari 1027 .. .

Axiom 550 AT

Axiom 700 AT

Atari 1025 . . .

$285

$319

$469

£395

DIRECT MODEMS
Microbits 10O0C .... $128

Alan 1030 $114

*ASTRfi 1620
DISK DRIVE SYSTEM

MORE FOR YOUR MONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL $499

Printers/Etc.

ATARI SOFTWARE
OPTIMIZED SYSTEMS

Action (R) $65

Basic XL (R) $65
Mac 65 (D) S58

C-65 (D) $58
Bug 65 (D) $23

PARKER BROS

Astrochase(R] $33
Death Star (R) $33
Q-Bert(R) $33

Popeye(R) $33

PENGUIN

Graphics Magician (D) $39

Spy's Demise (D| $15

QUALITY SW

Return ot Hercules (D) $22

AliBaba{D) $22

RESTON
Moviemaker(D) $45

SCARBOROUGH SYS.

Mastertype (DrfR) $27

Songwriter (D) $27

SCHOOL WIZWARE Call

SEGA
Star Trek (R) $27

Buck Rogers (R) $27
Congo Bongo (R> $27

SIERRA ONLINE

Homeword (D) $46
Ultima II (D) $39

Call

$48

$45

Call

ADVENTUREINTL

Ullra Disassembler (D) $33

Diskey(D) $33
Adv. 1-12 teach) (C) ... $18
Saga1-12(eachHD[ . . $27

ATARI
AtanWfiter(R) $68

Paint (D) $30

Microsoft Basic II (R) . $64

Visicalc(D) $139
Home File Mgr(D) ... $36
Assembler EditorlR) $44

Oix(R) $32

Dig Dug (R) $32
Atari Logo(R) $72
RobotronfR) $35

AVALON HILL

Telengard . (C)$16(D}$19

Close Assault (C)20(D)23

TAC(D) $27

BRODERBUND

Arcade Machine (D) .. $39

BankSl.Writer(D) ... $46
Oper. Whirlwind (D) . . $27

Choplifter . <D)$23<R)$29
David's Midnight (O) .. $23

CBS SOFTWARE ...

CONTINENTAL

Home Accountant (D)

Tax Advantage (D) ..

COUNTERPOINT SW

DATASOFT

Pooyan(DD) $20

Teietalk(D) $33
Basic Compiler(D) ...$55

Graphic Gen (D> $17

Graphic Mastet(D) ... $23

Micropainter(D) $23
ZaxxonfC/D) $27

Text Wizard/Spell (D) . $55

EASTERN HOUSE
Monkey Wrench II .551

EDUCATIONAL SW

Tricky 1,2,3 or 4 $15

Tricky5-13 $22

EPYX

Dragon Riders(CZD) ..$27
Temple APS (C/D) $27

Jumpman(C'D) $27

Pit Stop (Ft) $27

FIRST STAR

Boulder Dsh (C/D)20[R)27
Bristles fC/D) $20

FlipFlop(DO) $20

GAMESTAR
Foolball (C/D) $21

Baseball {C/D) $21

INFOCOM
Zork I, II or III (D) .... 127

Deadline (D) $34
Starcross(D| $27

Suspended (D) $34

Witness (D) $34
Planetfali(D) , $34

Enchanter(D) . $34
Infidel (D) $34

KRELLSAT Call

INTELL STATEMENTS
Prof. Blackjack (D) ... $46

UK

Letter Perfect (D) $74
Data Perfect (D) $74

Spell Perfect (D) $56
Letter Perfect (R) .... $74

MICROPROSE
Solo Flight (D} . $26
HellcatAce{C/D) $23

MONARCH

ABC Compile'(D) $55

Dark Crystal (D)
Wiz. & Princess(D) ..

SPINNAKER

Snooper Troop 1,2 (D)

Most Amazing (D) ...

Kids on Keys(D)

$26
$22

$30

$27

$20
Trains(D) $27

Delta Drawing (R) $27

Aerobics(D) $34

STRATEGIC SIM.
Broadsides(D) $27
Carrier Force (D) $39

Camoat Leader (0) ... $27
Rails West (D) $27

Epidemic (D) $23
Eagles (D) $27

Cosmic Ball orll(D) .. $27

SUBLOGIC

Flight Simulator II (D) . $36
Pinball(OD) , $20

SYNAPSE
SynFile + <D) $65
SynTexi(D) $65

File Manager (R) S65

Fort Apocalypse (C/D) $23
Dimension X (CD) ... $23

Blue Max (C/D) $23
Encounter(D/R) 123

Zepptin(C/D) $23

Pharoah'sCurse(C/D) $23

TRONIX
S.A.M.(D) $39

P.M. Animator (D) .. $29

Juice(C/D) S20

Chatterbee(O) $27

MISCELLANEOUS
Miner 2049 (R) $34

Millionaire (CD) . .... 523
Zombies(C/D) $23
Prisoner2{D) $27

Sargon II (D) $23
Gridrunner(R) $20

B-Graph(D) $65

Miles Invoices (D) .... $57

Castle Wolfenstein(D) $20
Odesta Chess (D) .... $46
Financial Wizard (D) .. $41
Ultima III (D) $39

STAR

Gemini 10X S26B
Gemini 15X $398
Delta 10 S373
Star Letter Qual Call

EPSON

FX8O Call
MX100 Call
RX80Ffr Call

SMITH CORONA

TPII $43B

JUKI Call

CITOH
Prowriter $335

Prowriterll $648
Starwriter $1098

Printmaster . ... $1448

OK I DATA

82A Call
84P Call
92 Call

93 .. Call

MANNESMAN

160L $588
Spirit Call

MONITORS
AMDEK NEC
Color I $274 GRN (JB1260)

V300 $139 GRN(JB1201|
V300A $149
Color II $449

SAKATA Call

. $115

. S149

Color Composite . . . $29B

RGB Color $598

PANASONIC Call

MODEMS
HAYES NOVATION

Smartmodem $209 J-Cal $99

Smartmodem 1200 . . $498 AppleCat II $259

Micromodem II $259 D-Cat $149
Micromodem Me .... $239

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642

IN

PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

cal,f.(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS

Afld 12.50 shipping per soltware order in continental US Add $5.00

shipping per software order (or AK. HI. FPO-APO AOdSIOOOor 15%

(whichever is greater) per soltware order lor non-U.S. CalHorcostot

Hardware snipping Calil. residents add 6V?% sales tan. CasHrers

checks or money orders tilled within 24 hours (or iiems in slock

Personal checks require 4 weeks to clear. MasterCard and Visa OK lor

software only within continental U.S.. add 3% surcharge. Include card
no., expiration date and signature Due to our low prices, all sales are

final All defective returns must have a return authorization numoer.
Please call to obtain one Delore returning goods for replacement or

repair Prices & availability subject to charge

DISK DRIVES
MSD(170K) $349

MSD<Dual)(170Kx2) . $539

Laser(170K) $325
Commodore 1541 . . . $239

Concord (170K) Call

80 COLUMN BDS
Batteries B0 Col .... $138
Video Pak B0 $129
Z80 Video Pak $209

RECORDERS
Cardco Recorder $48

1530 Commodore . . . Call

Cassettelnterface ... S29

64

INTERFACES
The Connection $85

BusCard S138
Cardco G+ 169
Cardco B Call
MSD(IEEE) $98
Cardco5Slot £48
RS-232 Call

DIRECT PRINTERS
MPSB0.1 S219
Commodore 1526 . . . $288

Cardco LO/I $498
1520 Color Printer . . . $129

DIRECT MODEMS
Hesmodem $53
1650Automodem ... $99

1600 Modem Call

SOFTWARE 64
ACCESS SOFTWARE

Beached (D) $24
Neutral Zone<CfDl ... $24

Spntemaster(D) . . . . £25

AVALON HILL

NukeWar(C) S12
Androm. Conquest(C) $14

Midway Campaign (C) $13
Computer Football (C) $13

Telengard . (C)$16(D)519

Flying Ace (C) $13

Moon Patrol{C| .. ... $17

BATTERIES INCLUDED

PaperClip(O) $69
Consultant (D) $75

Bus Card $138

80 Column BD $138
Paper Clip w/Speli (O) $85

Spell Pack(D) $37
Organizer Series (Ea) . $22

BLUE SKY
Calc Result Adv $99

Calc Result Easy .... $57

BRODERBUND

Bank St. Writer (D) ... $46

Operat. Whrlwnd(D) .. $27
Chopllfter(R) S27

LodeRunner . (D)23(R)27

CBS SOFTWARE

Success with Math (D) £17
WbstrWordGame(D) $20

Learning Bridge (Dt . . $55

COMMODORE

Simon's Basic (R) .. . $17
Magic Desk (R| . .. . $48

Logo(D) $45
Assembler64(D) .. . $15

Easy Script 64 (D) . . $32

Accounting Pkgs(Ea) $32

COMPUTER ADV. IDEAS
Game Show (D) $27

WinVWWordSlorll(D) $15
Sports Facts (D) $15

CONTINENTAL S.W.

Home Accountant (D) $48
Tax Advantage (D) ... $39

FCM(D) $34

COUNTER POINT SW

Early Games (Ea) ... $20

CREATIVE SOFTWARE
Moondust(R) $23

Save New York(R) ... $23

Pipes(R) $23
Househld Finance (C) $20

DATASOFT

Pooyan(C/D) $20

Moon Shuttle (D) $20

ENTECH

Studio 64 (QD) $28

Database 64 (D) S45

EPYX

Temple of APS (CD) .. $27

Jumpman (CIO) $27
Dragonriders(C/D) ... $27

Pitstop(R) $27

Gateway to APS (R) . . $27

FIRST STAR

Astrochase(C/D) $20

Bristle [C/D) $20

Flip Flop (C/D) $20

FUTURE HOUSE

Comp. Pers. Account. $56

HES

Synthesound64(D| .. $23
Omnicalc(D) $34

Omniwriler(D) $45

Hesmon(D) $27

64 Forth (R) $39

Mulliplan(O) 565

Turtle Graphics (R) ... S39

INFOCOM

Planet Fall (D) $34

Enchanter(D) $34
Infidel (D) $34

JINSAM
Mini Jlnl(R) $75

MICROSOFTWARE INTL
Practicalc64 ,(C)34(D)36
Spreadsheet . (C)49(D)52
Practifite64(D) $36

MIRAGE CONCEPTS
DataBase(D) $68

Word Processor (D) .. 568

M1CROSPEC
Database(D) S44
Mailing List (O) $32
Checkbook Mgr(D) ... 547

GJL(D) 544
A/P(D) $47
A/R(D) $47

PARKER BROS

0-Bert (R) $33
Popeye(R) S33
Frogger(R) $33

PROFESSIONAL SW
WordproW/Spell(D) .. $68

Spellrighl(D) $45

QUIKTEX
Quick Br. Fox (R) 549

RAINBOW
File Assistant^) $46

Writers Assistant (D> . $46
Spreadsht Assist. (D) .$56

SCARBOROUGH

Mastertype{D/R) $27

SongWriter(D) $27

SEGA

Star Trek (R) 527
Buck Rogers (R) $27
Congo Bongo (R) .... $27

SOFTSM1TH

Touch Typing (C/D) ... $21

SOUTHERN SOLUTIONS

Businessman (O) £48

BillPayef(D) $48
3illCollector{D) $48

Paymaster (DJ $48

SPINNAKER

Snooper 1 or2(D) .... $27
Aerobics (D) $34

KidsonKeys(D) $20

Most Amazing (D) $27

Kindercomp(D) 520
Alphabet Zoo (D) 20

Trains(D) $27

Delta Drawing (R) $27
Delta Music(R) 527

SUBLOGIC
Flight Simulator II (D) . $36

Pinball(C/D) $20

SYNAPSE
Ft. Apocalypse (C/D) . $23

Necromancer (C/D) . . . $23

Zaxxon(D) $23
Blue Man (D) $23
Pharoah'sCursefC/D) 523

Zeppiin(D) $23

Ouasimodo(D) $23

SSI
Combat Leader(CZD) .$27

Computer Baseball (D) $27

Eagles(D| $27

Ringside Seat (D) $27

Tigers In Snow (C/O) .. $27

Battle Normandy (C/D) $27

TIMEWORKS
Dungeons of Alg. (CD) $17

Robbers Lost (C/D) ... 517

Money Mgr. (C/O) 517

Wall Street (C/D) 517

Data Manager (C/D) . . 517

Elec. Checkbook (C/O) 517

TOTL

Toll Text .. (C)S32(D)$34

Label (C)S15(D)$17

Time Mgr. . (C)S24{0)$27

RsrchAsst. (C)$24(D)$27

TRONIX
S.A.M.(D) $39

Juice(D) $23

Chatterbee(D) 527

MISCELLANEOUS
Diskey(D) S33

BarronsSat(D) $59

Millionaire(D) . 539

Sargon II (D) $23
B-Graph(D) 559

CastleWolfenstein(D) £20

Odesta Chess (D) .... £46
Ultima III (D) $39

Prof. Biackjack(D) ... $46

Homeword (D) $46

Pers. Accountant (D) . $23
Karate Devils(D) $27

Final Flight (D) $22

MAE Assembler (D) .. $47

)1'- /i.IAR I'" ~ Wioo Joy,Uok . S~2~Cle.~~, ...... $25 
(~ Wico Trackball . . . . 536 Memorex . . .. $24 

COMMODORE 
INTERFACES 

600XL 
800XL 

DISK DRIVES 
InduS GT ... ........ Call 

CALL 
CALL 

INTERFACES 
Axiom 846 . . . Call 

Compuserve ........ 526 ElephanlS ..... .. SI 8 
Coyers ............. $1 Flip ' N File ..... .. .. $20 

CBM 64 .... .. . 
SX64 ... 
1701 MONITOR 

CALL 
CALL 

...... . ... . S249 

Ape Face ......... Call 
Alari850tlnSlock) .. S1 69 
Inlerfast 1 ... .. . $1 50 
MicrobUs 1150 ..... Call 

TrakAT·D2 ... . ... $388 
TrakAT-l . $319 
TrakAT·D4 ..... .. . Call *ASTRA 1620 
Astra 1620 (Dual) . . . $499 
Percom .. . .. Call Axiom Buller ... . Call 

DIRECT PRINTERS 
AldomAT· l00 . ... $219 

Atari 1050 $349 
Rana 1000 .' . Call 

Atari 1027 . .. .. $285 
AM lom 550 AT .. $319 
AMiom 700 AT ..... . $469 
Al ar i 1025 .... $395 

DIRECT MODEMS 
Microblls l000c .... $128 
Alar i 1030 .... $114 

MEMORIES 
Microblts64K(XL) .. $126 
Inl ec48K(400) . .. .. SS9 
Mosaic 48K (400) . . .. $98 
Intec64K (400) . .... $105 
Mosaic 64K (4001800) Call 
Mosaic 32K .. . ...... S68 
Atari64K (600Xl) . . .. Call 

OTHER ATARI 
400Keyboard ....... Call ATR-8000(64K) $448 
Koala Pad ...... ... . $67 ATR·8000( t6K) ... . . $295 
Chalkboard Pad ... . $75 Alien Voice BOl( .. $98 
811.3 80Colu mn .. .. $226 101Q Recorder .. . . . $74 

ATARI SOFTWARE 
ADVENTURE tNT'L 
Ultra Disassembter (0 ) $33 
Olskey (0) . .. . . . .... $33 
Adv. 1-1 2(each)(C) ... $ 18 
Saga t . t2(eaCh)(0 ) . $27 
ATARI 
AtariWrlter(R) . S68 
Paint (0 ) .. ....... .. . S30 
Mlcrosolt Basic II (A) . S64 
Vlsiealc(O) ... $139 
Home File Mgr (0) . .. S36 
Assembler Editor (A) . $44 
QIM(R) . .. . .. $32 
Oig Dug (R) .. . $32 
Alari Logo (A) $72 
Robotron (A) $35 
AVALON HILL 
Telengard . (C) $t6 10)$19 
Close Assault (C)20 (0 ) 23 
TAC IO) ... . $27 
BRODERBUNO 
Arcade Mach lne tO) .. $39 
Bank S1. Wrltel (D) ... $46 
Oper. W hirlwind to ) .. $27 
ChopUfter . (0)$23( R) $29 
Oavid 's Midnight (0) . . $23 
CBS SOFTWARE .... Call 
CONTINENTAL 
Home Accountant (0 ) $48 
TaMAdvantage(O) ... $45 
COU NTERPOINT SW C.II 
DATASOFT 
Pooyan (00) . . . . $20 
Teletalk (0) ....... .. $33 
Bastc Complier to) .. $55 
Graphic Gen (0) • $ 17 
Graphic Master (OJ ... $23 
Micropainter(O) .. $23 
Zanon (00) .. . . . ... $27 
TeMt W izardiSpell{O) . $55 
EASTERN HOUSE 
Monkey Wrench II 
EDUCATIONAL SW 

. $51 

Trtcky l .2.30r 4 . ... $15 
Tr icky 5-13 . . ... . $22 
EPYX 
Dragon RiderS (ClO) . . $27 
TempleAPS(ClO) . . $27 
Jumpman (C/O) . . . $27 
PIISlop (R) ......... $27 
FIRST STAR 
Boulder Osh (0 0 ) 20 (R) 27 
BrlsUes lOO) .. . $20 
Flip Flop (OO) . $20 
GAMESTAR 
Football (00) . . $21 
Baseball(ClO) . . .. $21 
tNFOCOM 
Zork 1. 11 01 III (0 ) ••.•• $27 
Deadllne(O) .... ... $Jot 
Starcross (OJ . . . ... $27 
Suspended (0) . .. $Jot 
Witness (0) .. .. $34 
Planelfall(O) . $34 
Enchanter(O) . $34 
Infldel(O) ... .. . .. .. . SJ.t 
KRELL SAT ....... Cill 
INTELL STATEMENTS 
Prol. Black jack (OJ ... $46 
UK 
Letter Perleet (D) 
Data Per feci (D) . 
Spell Perlecl (0) 
Le ller Perl eel (R) 
MICROPROSE 

.. $74 
$74 
• 56 

... $74 

Solo Flight (D) .... ... $26 
HeIICaIAce(C'JO) .... $23 
MONARCH 
ABCCompller(O) .... $55 

OPTIMIZED SYSTEMS 
Action (A) ..... $65 
Basic XL (R) ..... $65 
Mac 65 (0) . • S5B 
C65(0) . . ... .. $58 
Bug 65 to) .. $23 
PARKE R BROS 
Astrochase(R) 
Death Star (R) 
O-Bert (R) 
Popeye (R) . 
PENGUIN 

. ... $33 

.. .. $33 
... $33 

.... $33 

Graphics Magician (D) $39 
Spy'sOemlse(O) . ... $15 
QUALITY SW 
Return 01 Hercules (O) $22 
Al i BabalO) . ... $22 
RESTON 
Moviemaker (0) ...... $45 
SCA RBOROU GH SYS. 
Mastertype (OIR). . .. $27 
Songwr iter (0) . . . $27 
SCHOOL WIZWARE . Call 
SEGA 
StarTrek(R) ....... $27 
Buck Rogers (R) .... S27 
Congo Bongo (A) . S21 
SIERRA ON·LlNE 
Homeword (D) . . .. . $46 
Ultima II (0 ) .. . $39 
Dark CrySlal(O) .... S26 
Wit.. & Princess (D) ... $22 
SPINNAKER 
Snooper Troop 1.2 (D) . $30 
Most Amazing (D) .... $27 
Kids onKeys(D) . . $20 
Trains (D) . ... . .. .. $27 
Della Drawing (A) • •• . $27 
Aerobics (0) ... . . $34 
STRATEGIC SIM. 
Broadsides (0) ...... $27 
Carr ier FOlce(O) .•... $39 
Combat Leader (O) ." S27 
RailS West (D) . . .... $27 
Epidemic (0) .... $23 
Eagles (D) . . ... . ... . $27 
Cosmic Ballor 11(0) .. $27 
SUB LOGIC 
Flighl Simulator 11 (0 ) . $36 
Pinball (00) $20 
SYNAPSE 
Syn File + (0) . . .. . $65 
Syn Text (OJ ........ $65 
File Manager (R) .. .. . $65 
Fort Apocalypse (00) $23 
Oimension X (ClO) S23 
Blue Mu iClo ) . .... . $23 
Encounter(OIRJ .. . .. $23 
Zepplin (00) ... .... . $23 
Pharoah's Curso(CiD) $23 
TRONIX 
S.A. M. (D) . . ... . . $39 
P.M. An imato r (0 ) $29 
Juice (ClO) . . . . . $20 
Chatlerbee (0) .. ... . $27 
MISCELLANEOU S 
Miner 2049 IR) ... . . $34 
Millionaire (00) . .. $23 
Zombies IClO) .... . . . $23 
Prisoner 2 (D) . . . $27 
Sargon II (0) . . ... ••. $23 
Grldrunner (R) •• ..• •• S20 
S.Graph (D) ... . ..... $65 
Miles Involcos (O) .... $57 
Caslle Wol/enstein (0) $20 
Odesta Chess (0) . . .. $46 
FinanclaIWizard(O) .. $4 1 
Ult ima III (0 ) ... . ... . $39 

DISK DRIVE SYSTEM 

MORE FOR YOUR MONEY 
DOUBLE OR SINGLE DENSITY 

TWO DRIVES 

«o~ ~~\ 
~~ 

SPECIAL . $499 

Printers/Etc. 
STAR 
Gemini lOX 
Gemini 15X 
OeUa 10 . . . .... . 
Star Letter Qual. 

EPSON 
FX80 . 
MXlOO .. 
RX 80 Frr 
SMITH CORON A 
TPII 
JU KI 

$268 
. $398 

. . $378 
.. Call 

. Call 
Call 

... Call 

.. $438 
. .. Call 

CITOH 
Prow ri ter . . . 
Prowrilerll 
Starwriter 
p, lntmas ter .. 
OK IDATA 
82A 
.. P 
92 
93 
MANNESMAN 
100L .. 
Spiri t .. 

.. $335 
. ... $S48 

. $1098 
.. $1 448 

.. Call 
Call 
Cali 

.. Call 

.. $588 
. . . Call 

MONITORS 
AMDEK 
Color I .. 
V300 •.•. 
V300A 
Color II . 
SAKATA 

. .... $274 

..... St39 
....... $149 

..... $449 
. Call 

NEe 
GRN (JBI260) . .. $115 
GRN(JBI201) ...... $t49 
CoIOI Composlle .. . $298 
RGB Color . . $598 
PANASONIC . . Call 

MODEMS 
HAYES NOVATION 
SmartmocJem .. S209 
Small modem 1200 .. S498 
Mlcromodem II . . ... $259 
Mlcromodem lie S239 

J.Cal .. $99 
Apple Cal II ... . . .. . $259 
Q.Cat ... .. . . . . $149 

Q't:;,'f. ' O~fl:\ 
Y1 0 ~ 'b'l.."''1..' r'-' ~19 tif · · :'. ,.,~," 
COSMIC 

COMPUTERS 
UNLIMITED 

727 BREA CANYON RD., SUITE 16 
WALNUT, CA 91789 

OROER LINES OPEN MON-SAT 8 am - 8 pm 

(800) 626-7642 
PLEASE FOR ORDERS ONLY 

SORRY, NO COD'S 

C~~IF. (714) 594-5204 
FOR TECHNICAL INFO, ORDER INQUIRIES, 

OR FOR CALIFORNIA ORDERS 
ACId $2.50 shipping per sollware order in continental U.S. Add $~ . OO 
shipping per sorrware oldel tOf AK . HI. FPO·APO ACId 510.00 or t~% 
(whichever 15 glealel) pel sottware oroer lor non·U.S. Call lor cost 01 
!laldwale shipping. CallI. residents ado 6V!% sales tax. cashiers 
checks or money oroers Iilled wilhin 24 hours lor ilems In stOCk . 
Persorul chf!CkS require 4 weeks to Clear. MasterCaro ano Visa OK lor 
SOf tware. on~Y wilhln conll~enlai U.S .. add 3% sure !large. Include card 
no .. expiration date ano slgrulure. Due to our low prices. all sales are 
Irnat. All deff!Clrve re turns must !laY! a return authorilatlOn numoer. 
~~ call to Obtain one oelore returning goods lor leplacement or 
rep3lf Pnces & ivaJ~bl~ ty subjeCt to cnange 

DISK DRIVES 
MSD (170K) •. .••••• $349 
MSO (Dual)(170Kx2) . S539 
Laser (170K) •• • .• • S325 
Commodore 1541 • $239 
Concord (170K) . . Call 

80 COLUMN BDS 
Ba1terles80Col . $138 
Video Pak 80 .•. . . . . $129 
Z80 V ldoo Pak ... .• $209 

RECORDERS 
Cardco Recorder .. .. $48 
1530 Commodore . . Call 
Cassette Interlace . .. $29 

The Connec t ion . • $85 
Bus Card . . .. $138 
Cardeo G + . . $69 
Cardee B .. Call 
MSD (IEEE) • $98 
Cardeo 5 Stol Sl.8 
R5-232 . Call 

DIRECT PRINTERS 
MPS80,l . . .... .. .. 5219 
Commodore 1526 ... szas 
Cardeo LOll ... .. $498 
1520 Colo r Printer .•• $129 

DIRECT MODEMS 
Hesmodem ..... . 553 
1650 Automodem . . . . $99 
1600 MOdem . . .. Call 

64 SOFTWARE 64 
ACCESS SOFTWARE 
Beached (D) . . . .. . ... S24 
Neutral Zone (ClO) $24 
Sprllemasler (0 ) ..• $25 
AVALON HILL 
NukeWar(C) ....... $t2 
Androm. conQues1(C) $t4 
Midway Campaign (C) $13 
Compul er FOOlball(C) $13 
Telengard . (C)$ t 6(O) SI 9 
Flying Ace(C) .. ... . $13 
Moon Patrol IC) .... . $17 
BATTERIES INCLUDED 
PaperCllp(O) . .. . S69 
Consut1ant (0 ) . . . . . $75 
Bus Card . . . . . $t 38 
8OColumn BO ..... $138 
Paper CUp wlSpell (0) S85 
Spell Pack (D) . $37 
OrganizerSer leS (Ea) . $22 
BLU E SKY 
Calc Resu l t Adv . .. ... 599 
Calc Aesull Easy . .. $57 
BRODERBUND 
Bank St. Wrller (D) . $46 
Operat. Whr lwnd{O) . . $27 
Choplilier (R) ..... . . $27 
LodeRunnor . (0)23(R)27 
CBS SOFTWARE 
Success w ll h Math (0 ) St7 
WbstrWordGame(O) $20 
Learning Bridge to) .. $55 
COMMODORE 
Simon's Basic(R) $17 
Magic Oesk (R) . . ... $48 
Logo(O) .. . .... .. ... $45 
Assembler64 (D) . . . . SI5 
EasyScrlpt 64 ( ~) . ... $32 
Accounting Pkgs(Ea) $32 
COMPUTER ADV. IDEAS 
Game Show (0 ) . . . . . . $27 
Win W/Wordsl or II (D) $15 
Sports Fac ts (O) . . ... $15 
CONTINENTAL S.W. 
Home Accounl ant (O) $48 
TaM Advantage(O) .. S39 
FCM (O) .. . . $34 
COUNTER POINT SW 
EarlyGames(Ea) . .. . $20 
CREATIIIE SOFTWARE 
Moondust (R) ... . ... $23 
Save New York (R) . .. $23 
Pipes (Rl .. . .. .... .. $23 
Househld Finance (C) $20 
DATASOFT 
Pooyan (00) . . . . .. $20 
Moon ShuWe (D) . .. $20 
ENTECH 
Studio64 (ClO) ... .. $28 
Database 64 (D) .. $45 
EPYX 
Temple 01 APS(ClO) .. $27 
Jumpman (00) ...... S27 
Dragonr lders (ClO) . . . $27 
Pltsl op (R) .. .. ... .. . $27 
Gateway 10 APS (R) • • $27 
FIRST STAR 
ASlrochase (ClO) .. . .. $20 
BrISl lo(OO) . . .. . . $20 
Flip Flop(ClO) .. .. $20 
FUTURE HOUSE 
Comp. Pers. Account. $56 
HES 
Synl hesound 64 (D) .• $23 
Omnlcalc(O) ........ $34 
Omnlwrlter(O) . . . . .. $45 
Hesmon (O) . . $27 
64 Forth (A) . . . $39 
Mulllpl an (O) .. . .. .. . $65 
TurtleGraphics(A) ... $39 
INFOCOM 
Planet Fall (0 ) . . . $34 
Enchanter (D) . ... . .. $34 
Inlldel (0) . . $34 
JINSAM 
Mini Jlnl (R) .. ... $75 
MICROSOFTWARE INT'L 
Practlcalc 64 . (C) 34 (0 ) J6 
Spreads heel . (C)49(0 ) 52 
PraCl l llle 64 (O) ... . .. S36 
MIRAGE CONCEPTS 
oal a 8ase (0 ) .... S68 
Word Processor (0 ) . . S68 

MICROSPEC 
Database (D) . . .... . $44 
Malllng List (D) .... . $32 
CheCkbookMgr(O) ... $47 
GlL(O) . $44 
AlP(O) $47 
AlR(O) .. $47 

PAR KE R BROS 
Q.Bert (R) .. . 
Popeye (R) .. . 
Frogger (R) . .. . 

.. S33 
.. _. $33 

. $33 

PROFESSIONAL SW 
Wordpro WISpell(O) .. $68 
Spollrlght (D) ... . . . $45 
QUI KTEX 
Quick Br. FOM (R) 
RAINBOW 

.. , 
File Assistant (0 ) . . $46 
Wrlten Assis tant (0) . $46 
Spreadsht Assist. to) . S56 
SCARBOROUGH 
Mastertype (0 /R) . .. $27 
Song Wrller (0) . . $27 
SEGA 
Star TrektR) .. . .. $27 
Buck Rogers (R) . . .. . $27 
Congo Bongo (A) • • •• $27 
SO FTSMITH 
TouchTyplng(OO) ... $21 
SOUTHERN SOLUTIONS 
Businessman (0 ) .... $48 
Bill Payer (0) . . . . . S48 
9 11ICollector (0). .. S48 
Paymaster (D) ... . . . $48 
SPINNAKER 
Snooper I or2(D) . .. . $27 
Aerobics (D) . .. . $34 
Kids on Keys (0 ) . $20 
Most Amazing(O) . . . $27 
Klndercomp (D) ... .. $20 
AlphabetZoO (o ) . ..20 
Tralns(O) ....... ... . $27 
Della Drawing (A) . •• $27 
Della Music (A) ...... $27 
SU BLOG IC 
Flight Simu lator II (0) . $J6 
Pinball (00) . . $20 
SYNAPSE 
FI.ApOcalypse(ClO) . $23 
Necromancer(CJO) ... $23 
Zauon (0 ) .. . . $23 
Blue Max(O) .... . ... $23 
Pharoah's Curse (ClO) $23 
Zepplln (OJ . . . . . . . $23 
QuaslmOdo(O) ...... $23 
SSI 
Combal Leader (ClO) . $27 
Computer Baseball (D) $27 
Eagles (D) ... .. . .. $27 
Ringside Seal (D) .... $27 
Tigers In Snow (00) .. $27 
Battle Normandy(ClO) $27 
TI MEWORKS 
Dungeons of Alg. (00) $17 
RObbers Losl(ClD) .. ' $17 
Money Mgr. (ClO) .... $17 
Wall Sireet (ClO) . .... $ 17 
Oata ManagertClO) . . $17 
Elee. Checkbook (00) $ 17 
TOll 
ToIITe~1 . . (C) $32(0) $34 
Label .... . (C) $t5(0 )$17 
Time Mgr. . IC} $24 (D) $27 
RsrchAssl. C) $24 (0) $27 
TRONIX 
S.A.M.(D) . . $39 
Juice (0) ..... . . . . $23 
Chal\erbee (D) ... .. $27 
MISCELLANEOUS 
Oiskey to ) ..... ... .. S33 
Barrons Sat (D) $59 
Millionaire (OJ . $39 
Sargon It (0) .. $23 
f3.Graph (D) .. .. .. ... $59 
Castle Wol lensteinjO) $20 
Odesta Chess (0) $46 
Ultima til (0) ... ..... $39 
Prol. Blackjack (D) ... $48 
Homeword (D) . ...... $46 
Pers. Accountant (D) . $23 
Karal e Oevlls (0) . .. $27 
Final Flighl (0 ) . ..... $22 
MAE Assembler (0) .. $47 



CAPUTE!
Modifications Or Corrections To Previous Articles

VIC Worm Of Bemer

The listing for the VIC version of this game from

the April issue (p. 74) contains Commodore 64

color codes which are not available on the VIC.

These cause no serious problems, but the ^6^ or

fc8^ character should be omitted in lines 7715,

7730, and 10000.

Super Directory For 64 And IBM

Commodore 64 users have found that using

"Super Directory" (Program 1, p. 173) from the

April issue to load and run programs can cause

problems if the program selected uses the BASIC

function RND. An overflow error will be encoun

tered because Super Directory alters a memory

location used in calculating random numbers.

Brian T. Bennett has discovered that the problem

can be solved by changing line 1150 to:

1150 POKE 139,128:GOTO 5000

The IBM version (Program 4, p. 176) cannot

be used to load and run programs from a disk

with the write-protect notch covered. This is due

to the way DOS handles the Write-Protec t Error.

Note also that the program as presented will work

only with DOS 2.0 or 2.1.

Tl Mozart Machine

Music aficionados may have detected a sour note

in the tunes played by the TI version of this pro

gram from the January issue (Program 4, p. 168).

The solution is to change the next to the last DATA

element in line 480 from 287 to 587. Thanks to

Kevin M. Norberg for this correction.

Atari Roader Improvements

Mike La Fave offers the following revision to this

game from the March issue (Program 3, p. 70) to

allow you to steer your racer with a joystick instead

of the keyboard:

220 P=STICK(0):IF P=11 THEN N=N-1:GOTO

240

230 IP P=7 THEN N=N+1

Also, Keith Christleib suggests the following

additions to include an engine sound as the car

speeds down the track:

201 SOUND 3,135,2,9

315 SOUND 3,0,0,0
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64Key Relocated

Reader Mike Levesque notes that the "64Key"

program from the February issue (p. 160) uses the

same area of memory as the DOS Wedge program

supplied with the 1541 demo disk. To use these

two valuable utilities together, he suggests chang
ing the following lines:

20 FOR 1=51789 TO 51967

50 IF X<>23734 THEN PRINT "THERE IS AN

ERROR IN YOUR DATA STATEMENTS":END

60 PRINT"SYS 51789 TO ACTIVATE":END

Next, change the DATA element 205 to 202 in the

following lines: 100, 120,130, 140,150,190, 220,

300, and 320. Finally, remove the ,0 from the end

of line 430 and delete line 440. These changes

relocate 64Key to the area immediately above the

Wedge, allowing the two to coexist in harmony

and still leaving locations 49152-51788 free for
other uses.

64 Explorer RESET Switch

Columnist Larry Isaacs recommends a revision of

RESET switch circuit for the 64 featured in his

March column (p. 172). Larry based his design on

the schematic diagram of the 64 included in the

Programmer's Reference Guide. However, the actual

circuitry in the 64 has since been slightly modified

and, as a result, it is no longer safe to ground the

RESET line directly. Although Larry has used his

switch for several months without incident, it

presents some risk of damaging the chips inside

the computer, and you should consider this before

attempting to use the switch on your computer.

As an alternative, Lester Iwamasa of Custom

Concepts, who pointed out the danger of using

the original circuit, has provided the following

circuit which performs a RESET without the pos

sibility of damage to the computer:

IN4148

64 RESET SWITCH

If you're not up to building this circuit yourself,

you can obtain it for $21.95, plus $2.00 shipping,

from:

Custom Concepts

30117 3rd PL SW

Federal Way, WA 9S003

CAPUTE! 
ModlflcotlOns Or CorrectIOns To PrevIous Articles 

VIC Worm Of Bemer 
The listing for the VIC version of this game from 
the Apri l issue (p. 74) contains Commodore 64 
color codes which are not avai lable on the VIC. 
These cause no serious problems, but the f::6::J or 
f::8~ character should be omitted in lines 7715, 
7730, and 10000. 

Super Directory For 64 And IBM 
Commodore 64 users have found that using 
"Super Directory" (Program 1, p. 173) from the 
April issue to load and run programs can cause 
problems if the program selected uses the BASIC 
function RND. An overflow error will be encoun­
tered because Super Directory alters a memory 
location used in calculating random numbers. 
Brian T. Bennett has discovered that the problem 
can be solved by changing line 1150 to: 

1150 POKE 139,128:GOTO 5000 

The IBM version (Program 4, p. 176) cannot 
be used to load and run programs from a disk 
with the write-protect notch covered. This is due 
to the way DOS handles the Write-Protect Error. 
Note also that the program as presented will work 
only with DOS 2.0 or 2.1. 

TI Mozart Machine 
Music aficionados may have detected a sour note 
in the tunes played by the TI version of this pro­
gram from the January issue (Program 4, p. 168). 
The solution is to change the next to the last DATA 
element in line 480 from 287 to 587. Thanks to 
Kevin M. Norberg for this correction. 

Atari Roader Improvements 
Mike La Fave offers the following revision to this 
game from the March issue (Program 3, p . 70) to 
allow you to steer your racer with a joystick instead 
of the keyboard: 

22~ P=STICK(~}:IF P=11 THEN N=N-1:GOTO 
24~ 

23~ IF P=7 THEN N=N+1 

Also, Keith Christleib suggests the following 
additions to include an engine sound as the car 
speeds down the track: 

2~1 SOUND 3,135,2,9 
315 SOUND 3,~,~,~ 
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64Key Relocated 
Reader Mike Levesque notes that the "64Key" 
program from the February issue (p. 160) uses the 
same area of memory as the DOS Wedge program 
supplied with the 1541 demo disk. To use these 
two valuable utilities together, he suggests chang­
ing the following lines: 

2~ FOR 1=51789 TO 51967 
5~ IF X<>23734 THEN PRINT "THERE IS AN 

ERROR IN YOUR DATA STATEMENTS":END 
6~ PRINT"SYS 51789 TO ACTIVATE":END 

Next, change the DATA element 205 to 202 in the 
following lines: 100, 120, 130, 140, 150, 190, 220, 
300, and 320. Finally, remove the ,0 from the end 
of line 430 and delete line 440. These changes 
relocate 64Key to the area immediately above the 
Wedge, allowing the two to coexist in harmony 
and still leaving locations 49152-51788 free for 
other uses . 

64 Explorer RESET Switch 
Columnist Larry Isaacs recommends a revision of 
RESET switch circuit for the 64 featu red in his 
March column (p. 172). Larry based his design on 
the schematic diagram of the 64 included in the 
Programmer's Reference Guide. However, the actual 
circuitry in the 64 has since been slightly modified 
and, as a result, it is no longer safe to ground the 
RESET line directly. Although Larry has used his 
switch for severa l months without incident, it 
presents some risk of damaging the chips inside 
the computer, and you should consider this before 
attempting to use the switch on your computer. 

As an alternative, Lester Iwamasa of Custom 
Concepts, who pointed out the danger of using 
the original circuit, has provided the following 
circuit which performs a RESET without the pos­
sibility of damage to the computer: 

D1 

IN4148 

D2 
6.2V 

IN4735 Rl 
lK 

64 RESET SWITCH 

+ Cl 
47 f'F 

PIN 3 

User 
Port 

PIN 1 

If you're not up to building this circuit yourself, 
you can obtain it for $21.95, plus $2.00 shipping, 
from: 
CIIS/OIII COllcepts 
30117 3rd PI. SW 
Federal Way, WA 98003 



The Professional Systems People And

Present Products From

commodore
And

The Software That Makes Them Work!

CBM PRODUCTS

8032 Computer

8050 Disk Drive

8250 Disk Drive

9060 Hard Disk

8023 Printer

6400 Printer

$ 619.00

979.00

1279.00

1979.00

529.00

1399.00

SOFTWARE

8032, 8096 & B-Series CPU's

The Small Business System

Available for twin 8250 systems.

GL, AP, AR, INV & payroll modules all

communicate. Custom installation

recommended.

LegiSys
8032, 8096 & B-Series CPU's

The total legal office information,

accounting and tickler system. Available

for 8250 & twin 8250 systems. Custom

installation recommended.

C-64 STUFF
C-64 Computer

1541 Disk Drive

1 1702 Monitor
' 1526 Printer

1600 Modem

MSD Dual Disk Drive

MSD Single Drive

PERSYS64

! For the 'checkbook hacker or the
double-entry, 'serious-stuff

1 accounting buff. Disk:

$219.00

249.00

249.00

339.00

69.00

649.00

349.00

$79.00

PROSES

-64, 4000, 8000 & B-Series)

The affordable, professional modular

accounting system for business.

Clear instructions that assume no prior

knowledge. Computer assigned debits &

credits...too many reports to list.

Turns CBM's into veritable giants!

General Ledger as low as $ 199

AR, AP, INV & Payroll as low as $129ea.

Call Toll-Free by dialing:

Outside Texas 1-800-221-WORX

Inside Texas: 1-800-692-4265, wait for
beep, then dial 008-3378, wait for tone and dial 993,

if no answer, dial 806/797-2623.

Send $1 for catalog, refundable on first order.
Prices for cash paid mail order only, subject to change

without notice. Credit prices slightly higher.

VISA & MasterCard okay.

M 1 C R 0 W 0 R X
4210 I) 50th St. Lubbock,TX 79413

Present Products From 

COI.ll.10dore 
And 

The Software That Makes Them Work! 

8250 Disk Drive 
9060 Hard Disk 
8023 Printer 

$ 619.00 
979.00 

1279.00 
1979.00 
529.00 

1399.00 

SBSyS 8032, 8096 & B-Series CPU's 
THE SMALL BUSINESS SYSTEM 
Available for twin 8250 systems. 
GL, AP, AR, INV & payroll modules all 
communicate. Custom installation 
recommended . 

LEGISyS 
8032, 8096 & B-Series CPU's 
The total legal office information, 
accounting and tickler system. Available 
for 8250 & twin 8250 systems. Custom 
installation recommended . 

Call Toll-Free by dialing: 
Outside Texas: 1-800-221-WORX 
Inside Texas: 1-800-692-4265, wait for 
beep, then dial 008-3378 , wait for tone and dial 993, 
if no answer, dial 8061797-2623. 

1702 Monitor 
1526 Printer 
1600 Modem 
MSD Dual Disk Dri"" 
MSD Single Drive 
PERSYS 64 
For the 'checkbook hacker or the 
double-entry. 'serious-stuff' 

$219.00 
249.00 
249.00 
339.00 
69.00 

649.00 
349.00 

aCl:ountllng buff. Disk: $79.00 

~8iOJ~~$;(C-64 , 4000,8000 & B-Series) 
The affordable, professional modular 
accounting system for business. 

Clear instructions that assume no prior 
knowledge. Computer assigned debits & 
credits . .. too many reports to list. 
Turns CBM's into veritable giants! 

~8iOJ~~$; 
General Ledger as low as $199 
AR, AP,INV & Payroll as low as $12gea. 

Send $1 for catalog, refundable on first order. 
Prices for cash paid mail order only. subject to change 
without notice. Credit prices slightly higher . 
VISA & MasterCard okay. 

[MJOJ[[][!][ID IWI[!][!]OO 
4210 D 50lh SI. 



The Automatic Proofreader
For VIC, 64 And Atari
Charles Brannon, Program Editor

At last there's a way for your computer to Itelp you check

your typing. "The AutomaticProofreader" will make entering

programs faster, easier, and more accurate.

The strong point of computers is that they excel at

tedious, exacting tasks. So why not get your computer

to check your typing for you?

With "The Automatic Proofreader" nestled in

your VIC-20, Commodore 64, or Atari computer, every

line you type in will be verified. It displays a special

code, called a checksum, at the top of the screen. The

checksum, either a number (VIC/64) or a pair of letters

(Atari), corresponds to the line you've just typed. It

represents every character in the line summed together.

A matching code in the program listing lets you com

pare it to the checksum which the Proofreader displays.

A glance is all it takes to confirm that you've typed the

line correctly.

Entering The Automatic Proofreader

Commodore (VIC/64) owners should type in Program

1. Program 2 is for Atari users. Since the Proofreader is

a machine language program, be especially diligent.

Watch out for typing extra commas, or a letter O for a

zero, and check every number carefully. If you make a
mistake when typing in the DATA statements, you'll

get the message "Error in DATA statements" when you

RUN the program. Check your typing and try again.

When you've typed in The Automatic Proofreader,

SAVE it to tape or disk at least twice before running it for

the first time. If you mistype the Proofreader, it may

cause a system crash when you first run it. By SAVEing

a copy beforehand, you can reLOAD it and hunt for
your error. Also, you'll want a backup copy of the

Proofreader because you'll use it again and again—

every time you enter a program from COMPUTE!.

When you RUN the Proofreader, the program will

be POKEd safely into memory, then it will activate

itself. If you ever need to reactivate it (RUN/STOP—RE

STORE or SYSTEM RESET will disable it), just enter

the command SYS 886 (VIC/64) or PRINT USR(1536)

for the Atari.

Using The Proofreader

Now, let's see how it works. LIST the Proofreader

program, move the cursor up to one of the lines, and

press RETURN. If you've entered the Proofreader

correctly, a checksum will appear in the top-left corner

of your screen.

Try making a change in the line and hit RETURN.

Notice that the checksum has changed. All VIC and 64

listings in COMPUTE! now have a number appended to

the end of each line, for example, :rem 123. Don't
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enter this statement. It is just for your information. The

rem is used to make the number harmless if someone

does type it in. It will, however, use up memory if you

enter it, and it will cause the checksum displayed at

the top of the screen to be different, even if you entered

the rest of the line correctly.

The Atari checksum is found immediately to the

left of each line number. This makes it impossible to

type in the checksum accidentally, since a program

line must start with a number.

Just type in each line (without the printed

checksum), and check the checksum displayed at the

top of the screen against the checksum in the listing.

If they match, go on to the next line. If they don't,

there's a mistake. You can correct the line immediately,

instead of waiting to find the error when you RUN the

program.

The Proofreader is not picky with spaces. It will

not notice extra spaces or missing ones. This is for

your convenience, since spacing is generally not im

portant. Occasionally proper spacing is important, but

the article describing the program will warn you to be

careful in these cases.

Nobody's Perfect

Although the Proofreader is an important aid, there

are a few things to watch out for. If you enter a line by

using abbreviations for commands, the checksum will

not match up. This is because the Proofreader is very

literal: It looks at the individual letters in a line, not at

tokens such as PRINT. There is a way to make the

Proofreader check such a line. After entering the line,

LIST it. This makes the computer spell out the abbre

viations. Then move the cursor up to the line and press

RETURN. It should now match the checksum. You

can check whole groups of lines this way. Atari users

should beware of using ? as an abbreviation for PRINT—

they're not the same thing in the Proofreader's eyes.

The checksum is a sum of the ASCII values of the

characters in a line. VIC and 64 owners may wonder

why the numbers are so small, never exceeding 255.

This is because the addition is done only in eight bits.

A result over 255 will roll over past zero, like an odome

ter past 99999. On the Atari, the number is turned into

two letters, both for increased convenience and to make

the Proofreader shorter. For the curious, the letters

correspond to the values of the left and right nybbles

added to 33 (to offset them into the alphabet). This

number is then stored directly into screen memory.

Due to the nature of a checksum, the Proofreader

will not catch all errors. Since 1+3+ 5 = 3 + 1+5, the

Proofreader cannot catch errors of transposition. In

fact, you could type in the line in any order, and the

Proofreader wouldn't notice. Anytime the Proofreader

The Automatic Proofreader 
For VIC, 64, And Atari 
Charles Brannon. Program Editor 

At last there's a way [or your cOlllputer to help YOI/ check 
your typillg. "The AI/tolllatic Proofreader" will lllake ellterillg 
programs faster, easier, and more aCCll rate. 

The strong point of computers is that they excel at 
tedious, exacting tasks. So why not get your computer 
to check your typing for you? 

With "The Automatic Proofreader" nestled in 
your VIC-20, Commodore 64, or Atari computer, every 
line you type in w ill be verified . It displays a speCial 
code, called a checksl/III , at the top of the screen. The 
checksum, either a number (VI064) or a pair of letters 
(Atari), corresponds to the line you've just typed . It 
represents every character in the line summed together. 
A matching code in the program listing lets you com­
pare it to the checksum which the Proofreader displays. 
A glance is all it takes to confirm that you've typed the 
line correctly. 

Entering The Automatic Proofreader 
Commodore (VI 064) owners should type in Program 
1. Program 2 is for Ata ri users. Since the Proofreader is 
a machine language program, be especially dilige nt. 
Watch out for typing extra commas, or a letter 0 for a 
zero, and check every number carefully. If you make a 
mistake when typing in the DA TA statements, you' ll 
get the message " Error in DATA s tatements" when you 
RUN the program. Check your typing a nd try aga in . 

When you've typed in The Automatic Proofreader, 
SA VE it to tape or disk at least twice before 1"1ll1l1ing it fo r 
the fi rst tillle. If you mistype the Proofreader, it may 
cause a system crash when you first run it. By SA VEing 
a copy beforehand, you can relOAD it and hunt fo r 
your error. Also, you' ll want a backup copy of the 
Proofreader beca use you ' ll use it again and again­
every time you enter a program from COMPUTE'. 

When you RU N the Proofreader, the program will 
be POKEd safely into memory, then it will ac tivate 
itself. If you ever need to reactiva te it (RUN/STOP- RE­
STORE or SYSTEM RESET will disable it), just enter 
the command SYS 886 (VI0 64) or PRINT USR(1536) 
for the Atari : 

Using The Proofreader 
Now, let's see how it works . LIST the Proofreader 
program, move the cursor up to one of the lines, and 
press RETURN . If you've entered the Proofreader 
correctly, a checksum will appear in the top-left corner 
of your screen . 

Try making a change in the line and hit RETU RN. 
o tice tha t the checksum has changed . All VIC and 64 

listings in COM PUTE! now have a number appended to 
the end of each line, for exa mple, :rem 123. OO/l ' t 

146 COMPUTE! June 19811 

ellier this sln/emcu!. It is just for your information. The 
rem is used to make the number harmless if someone 
does type it in . It will, however, use up memory if you 
enter it, and it will ca use the checksum displayed at 
the top of the screen to be different, even if you entered 
the rest of the line correctly. 

The Atari checksum is found immediately to the 
left of each line number. This makes it impossible to 
type in the checksum accid entally, since a program 
line must start with a number. 

Just type in each line (without the printed 
checksum), and check the checksum displayed at the 
top of the screen aga inst the checksum in the lis ting. 
If they match, go on to the next line. If they don' t, 
there's a mistake. You can correct the line immediately, 
instead of waiting to find the error when you RUN the 
program . 

The Proofreader is not picky with spaces. It will 
no t notice extra spaces or missing ones. This is for 
your convenience, since spacing is generally not im­
portant. Occasionally proper spacing is important, but 
the article describing the progra m will warn you to be 
careful in these cases. 

Nobody's Perfect 
Although the Proofreader is an important aid , there 
are a few things to watch out for. If you enter a line by 
using abbreviations for commands, the checksum will 
not match up. This is because the Proofreader is very 
literal: It looks at the individual letters in a line, not at 
tokens such as PRINT. There is a way to make the 
Proofreader check such a line. After entering the line, 
LI ST it. This makes the compute r spell out the abbre­
viations. Then move the cursor up to the line and press 
RETURN. It should now match the checksum . You 
can check whole groups of lines this way . Atari users 
should beware of using? as an abbreviation for PRINT­
they' re not the sa me thing in the Proofreader'S eyes. 

The checksum is a sum of the ASCIl values of the 
characters in a line. VI C and 64 owners may wonder 
why the numbers are so small, never exceeding 255. 
This is because the addition is done only in eight bits . 
A result over 255 will roll over past zero, like an odome­
ter past 99999. On the Atari, the number is turned into 
two le tters, both for increased convenience and to make 
the Proofreader shorter. For the curious, the letters 
correspond to the values of the left and right nybbles 
added to 33 (to offset them into the alphabet). This 
number is then stored directly into screen memory . 

Due to the nature of a checksum, the Proofreader 
will not ca tch all errors. Since 1 + 3 + 5 = 3 + 1 + 5, the 
Proofreader cannot ca tch errors of transposition. In 
fact, you could type in the line in any order, and the 
Proofreader wouldn' t notice . Anytime the Proofreader 



seems to act strange, keep this in mind. Since the ASCII

values of the number 18 (49 + 56) and 63 (54 + 51) both

equal 105, these numbers are equal according to the

Proofreader. There really is no simple way to catch

these kinds of errors. Fortunately, the Proofreader

will catch the majority of the typing mistakes most

people make.

If you want the Proofreader out of your way, just

press SYSTEM RESET or RUN/STOP—RESTORE. If

you need it again, enter SYS 828 (VIC/64) or PRINT

USR(1536) (Atari). You must disable the Proofreader

before doing any tape operations on the VIC or 64.

Hidden Perils

The Proofreader's home in the VIC and 64 is not a very

safe haven. Since the cassette buffer is wiped out during

tape operations, you need to disable the Proofreader

with RUN/STOP—RESTORE before you SAVE your

program. This applies only to tape use. Disk users or

Atari owners have nothing to worry about.

Not so for VIC and 64 owners with tape drives.

What if you type in a program in several sittings? The

next day, you come to your computer, LOAD and

RUN the Proofreader, then try to LOAD the partially

completed program so you can add to it. But since the

Proofreader is trying to hide in the cassette buffer, it is

wiped out!

What you need is a way to LOAD the Proofreader

after you've LOADed the partial program. The problem

is, a tape load to the buffer destroys what it's supposed

to load.

After you've typed in and RUN the Proofreader,

enter the following lines in direct mode (without line

numbers) exactly as shown:

A$=" PROOFREADER.!1": B$="{10 SPACES J ": FOR

X = 1 TO 4: A$=A$+E$: NEXTX

FOR X = 886 TO 1018: A$=A$+CHR$(PEEK(X)):

NEXTX

OPEN 1,1,1,A$:CLOSE1

After you enter the last line, you will be asked to

press record and play on your cassette recorder. Put

this program at the beginning of a new tape. This gives

you a new way to load the Proofreader. Anytime you

want to bring the Proofreader into memory without

disturbing anything else, put the cassette in the tape

drive, rewind, and enter:

OPEN1:CLOSE1

You can now start the Proofreader by typing SYS

886. To test this, PRINT PEEK(886) should return the

number 173. If it does not, repeat the steps above,

making sure that A$ ("PROOFREADER.T") contains

13 characters and that B$ contains 10 spaces.
You can now reload the Proofreader into memory

whenever LOAD or SAVE destroys it, restoring your
personal typing helper.

Incidentally, you can protect the cassette buffer on

the Commodore 64 with POKE 178,165. This POKE
should work on the VIC, but it has caused numerous
problems, probably due to a bug in the VIC operating

system. With this POKE, the 64 will not wipe out the

cassette buffer during tape LOADs and SAVEs.

Program 1:VIC/64 Proofreader

100 PRINT"{CLR]PLEASE WAIT...":FORI=886TO

1018:READA:CK=CK+A:POKEI,A:NEXT

110 IF CK<>17539 THEN PRINT"[DOWNjYOU MAD

E AN ERROR":PRINT"IN DATA STATEMENTS.

": END

120 SYS886:PRINT"{CLR}(2 DOWN}PROOFREADER

ACTIVATED.":NEW

886 DATA 173,036,003,201,150,208

892 DATA 001,096,141,151,003,173

898 DATA 037,003,141,152,003,169

904 DATA 150,141,036,003,169,003

910 DATA 141,037,003,169,000,133

916 DATA 254,096,032,087,241,133

922 DATA 251,134,252,132,253,008

928 DATA 201,013,240,017,201,032

934 DATA 240,005,024,101,254,133

940 DATA 254,165,251,166,252,164

946 DATA 253,040,096,169,013,032

952 DATA 210,255,165,214,141,251

958 DATA 003,206,251,003,169,000

964 DATA 133,216,169,019,032,210

970 DATA 255,169,018,032,210,255

976 DATA 169,058,032,210,255,166

982 DATA 254,169,000,133,254,172

988 DATA 151,003,192,087,208,006

994 DATA 032,205,189,076,235,003

1000 DATA 032,205,221,169,032,032

1006 DATA 210,255,032,210,255,173

1012 DATA 251,003,133,214,076,173

1018 DATA 003

Program 2: Atari Proofreader

100 GRAPHICS 0

110 FOR 1=1536 TO 1700:READ ft:POKE I

, A: CK= CK +A: NEXT I

120 IF CKO19072 THEN ? "Error in DA

TA statements. Check typing":END

Proofreader now

130 A = USR < 1536)

140 ? :? "Automatic

activated."

150 END

1536 DATA 104,160,0,185,26,3

1542 DATA 201,69,240,7,200,200

1548 DATA 192,34,208,243,96,200

1554 DATA 169,74,153,26,3,200

1560 DATA 169,6,153,26.3,162

1566 DATA &,189,0,228,157,74

1572 DATA 6,232,224,16.208,245

1578 DATA 169,93,141.78,6,169

1534 DATA 6, 1 41,79,6,24, 173

1590 DATA 4,228,105,1,141,95

1596 DATA 6, 173,5,228, 105,0

1602 DATA 141,96,6,169,0,133

1608 DATA 203,96,247,238^125,241
1614 DATA 93,6,244,241,115,241

1620 DATA 124,241,76,205,238,0

1626 DATA 0,0,0,0,32,62

1632 DATA 246,8,20 1,155,240,13

1638 DATA 201,32,240,7,72,24

1644 DATA 101,203,133,203.104,40
1650 DATA 96,72,152,72,13B,72

1656 DATA 160,0,169,128,145,88
1662 DATA 200,192,40,208,24 9,165

1668 DATA 203,74,74,74,74,24

1674 DATA 105,161,160,3,145.88

1680 DATA 165,203,41,15,24,105

1686 DATA 161,200,145,88,169,0

1692 DATA 133,203,104,170,104,168
1693 DATA 104,40,96
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seems to act strange, keep this in mind. Since the ASCII 
values of the number 18 (49 + 56) and 63 (54+51) both 
equal 105, these numbers are equal according to the 
Proofreader. There rea lly is no simple way to ca tch 
these kinds of errors. Fortunately, the Proofreader 
will catch the majori ty of the typing mistakes most 
people make. 

If you wa nt the Proofreader out of your way, jus t 
press SYSTEM RESET or RUN/STOP- RESTORE. If 
you need it again, enter SYS 828 (VIC/64) or PRI NT 
USR(1536) (Atari ). You must disable the Proofreader 
before doing any tape operations on the VIC or 64. 

Hidden Perils 
The Proofreader's home in the VIC and 64 is not a very 
sa fe haven. Since the cassette buffer is wiped out during 
tape operations, you need to disa ble the Proofread er 
with RU N/STO P- RESTORE before you SAVE your 
program. This applies only to tape use. Disk users or 
Atari owners have nothing to worry about. 

Not so for VIC a nd 64 owners with tape drives. 
What if you type ic a program in several sittings? The 
next day, you come to your compu ter, LOAD and 
RUN the Proofreader, then try to LOA D the partially 
completed program so you can add to it. But since the 
Proofreader is trying to hide in the cassette buffer, it is 
wiped out! 

What you need is a way to LOAD the Proofreader 
after you've LOADed the partial program. The problem 
is, a tape load to the buffer destroys what it's supposed 
to load. 

After you've typed in and RUN the Proofreader, 
enter the following lines in direct mode (without line 
numbers) exactly as shown: 

1'.$= ;' PROOFREADER . T": B$=" (1I" SPACES j " : FOR 
X = 1 TO 4: A$=A$+B$: NEXTX 

FOR X = 886 TO 101 8 : A$=A$+CHR$ (PEEK(X)): 
NEXTX 

OPEN 1, 1 , 1 , A$ :CLOSEl 

After you enter the last line, you will be asked to 
press record and play on your cassette recorder. Put 
this program at the beginning of a new tape . This gives 
you a new way to load the Proofreader. Anytime you 
want to bring the Proofreader into memory without 
disturbing anything else, put the cassette in the tape 
drive, rewind, and enter: 

OPENI:CLOSEI 

You can now start the Proofreader by typing SYS 
886. To test this, PRINT PEEK(886) should retu'rn the 
number 173. If it does no t, repeat the steps above, 
maki ng sure that A$ ("PROOFREADERT") contains 
13 characters and that B$ contains 10 spaces. 

You ca n now reload the Proofreader into memory 
whenever LOAD or SAVE destroys it, restoring your 
personal typing helper. 

Incidentally, you can protect the cassette buffer on 
the Commodore 64 with POKE 178, 165. This POKE 
should work on the VIC, but it has ca used numerous 
problems, probably due to a bug in the VIC operating 
system. With this POKE, the 64 wilI)1o t wipe out the 
cassette buffer du ring tape LOADs and SAVEs. 

Program 1: V1C/64 Proofreader 

100 PRINT"{CLRjPLEASE WAI T ... ":FORI=886TO 
1018 : READA:CK=CK+A: POKEI,A:NEXT 

110 IF CKo 17539 THEN PRINT" [ DOWNjyOU MAD 
E AN ERROR" : PRINT"IN DATA STATEMENTS. 
":END 

1 20 SYS886: PRINT" [CLR) [2 DOWN) PROOFREADER 
ACTIVATED." : NEW 

886 DATA 173,036,003., 2lH ,150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037 , 003,141,152,003,169 
904 DATA 150,141 , 036,003 , 169,003 
910 DATA 141 , 037,003 , 169,000,133 
916 DATA 254 , 096,032,087,241,133 
922 DATA 251,134,252,132,253,008 
928 DATA 201 , 013 , 240,017,201 , 032 
934 DATA 240,005,024,101,254,133 
940 DATA 254,165 , 251,166,252,164 
946 DATA 253,040,096,169,013,032 
9 52 DATA 210,255 , 165,214,141,251 
958 DATA 003,206,251,003 , 169 , 000 
964 DATA 133,216,169 , 019 , 032,210 
970 DATA 255,169,018 , 032,210,255 
976 DATA 169 , 058,032 , 210,255 , 166 
982 DATA 254 , 169,000,133,254,172 
988 DATA 151,003,192 , 087,208,006 
994 DATA 032,205,189 , 076,235,003 
1000 DATA 032,205 , 221,169 , 032 , 032 
1006 DATA 210,255,032 , 210,255,173 
1012 DATA 251,003,133 , 214,076,173 
1018 DATA 003 

Program 2: Afari Proofreader 

100 GRAPHICS 0 
lIe FOR 1=1536 TO 1 7 00:READ A:POKE I 

~A : CK=CK+A:NEXT I 
1 2 0 IF CK < ) 190 7 2 THEN ? "Error in DA 

TA statement s . Check typing":END 

1 3 13 A=USR ( 1536) 
140 ? : ? "Automatic Proofreader now 

a ctivated . " 
1513 END 
1 53 6 DATA 1134,1613,13,185, 2 6,3 
1542 DATA 2@1,69,24@,7, 2 @0 , 200 
1548 DATA 192,34,208,24 3 ~96,200 
1554 DATA 169,74,153, 2 6 , 3, 2 013 
1560 DATA 169,6, 153~ 2 6, 3 , 162 
1566 DATA 0,189,0,22 8,15 7 , 7 4 
15 72 DATA 6,23 2,224,16,2.08,245 
157 8 DATA 169,93,141,78,6,169 
1 5 84 DATA 6,141,79,6,24,173 
1590 DATA 4,228,1.05,1,141,95 
1596 DATA 6,173,5,228,105,£1 
160 2 DATA 141 , 96,6, 169,0, 1 33 
1608 DATA 203,96,247,238,125,241 
1614 DATA 93,6 , 244,241, 115, 2 41 
162 0 DATA 124,241,76,205~238,.0 
16 2 6 DATA .0,0,.0,.0,32,62 
16 32 DATA 246,8,201,155, 2 4.0,1 3 
1 63 8 DATA 2.0 1, 3 2,24.0, 7 , 7 2,24 
1644 DATA 1.01 , 2.0 3 , 13 3 ,20 3 , 1.04,413 
165.0 DATA 96,72,152, 7 2,1 3 8,72 
1656 DATA 16.0, .0,169,128,145,88 
1662 DATA 20.0,192,40, 2 .08,249,165 
1668 DATA 2.0 3 ,74,74,74 , 74 , 24 
167 4 DATA 1135,161,160 , 3, 145,88 
1 6 80 DATA 165, 2.0 3,41, 15 ,24, 1 .05 
1686 DATA 161,200, 145,88, 169, 0 
1692 DATA 1 3 3,2.03,1.04,1 7 0,104,168 
1698 DATA 1.04,40,96 © 
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Graph Your Savings
Specials Of The Month

Atari 600XL $189

Atari 800XL $299

Atari 1030 Modem $115

Rana 1000 Disk Drive $339

1027 Letter Quality Printer $299

Commodore SX64 Portable Computer $899

Commodore Automodem $ 95

Commodore Graphics Printer $269

Verbatim Twin Pak $ 6.00

Elephant Disks S/S $19.50

Hardware
Specials

I

Printers
Leading Edge Gorilla S189

NEC8O23A $459

Okidala ML 82A Call

Okidala ML 83A Call

OkidalaML84P Call

Okidala ML 92P Call

C. ITOH 8510 Prowrittr $399

C.ITOH 8510SP $665

Mannesmann Tall) I60L $629

Gemini 10X $315

Mannesmann Tally

Spirit ." $345
Alphacom 81 $189

Monitors
Leading Edge Green

Hi-Res 12" $ 89

USI Amber $169

NEC Green Screen $169

Leading Edge Amber

Hi-Res 12" $ 89

Amdek Color 1+ S315

SSfflPUTER OUJiS

Information and Inquiries:

(702) 796-0296'Order

Status: (702) 369-5523.

Recreation
Q Bert/CRT S 35

Frogger/CRT S 35

Popeye/CRT S 35

Witness S 36

Planetfall $ 36

Deadline S 36

Zork I, II, HI ea.$ 29

Enchanter $ 36

Infidel $ 36

Temple of Apshat $ 27

Pitstop $ 27

Starleague Baseball $ 23

Slarleague Football S 23

Blue Ma* $ 23

Joust S 43

Robotron 2084 S 33

Pole Position S 36

Ms. Pac Man S 36

B-I Nuclear Bomber (C) S 12

Midway Campaign (C).. .S 12

Nukewar(C) S 12

Telengard(C) $ 16

Jumpman Jr./CRT $ 27

Pitsiop/CRT $ 27

Flight Simulator 1I/D S 39

Night Mission Pinball S 20

Sammy Lighl Foot (CRT) S 20

Apple Cider Spider S 2?

Education

Atari

Harcouri Brace SAT/D ...S59

Chaterbee/D $29

Match Wits/D $22

Early Games/D $22

Early Games Music/D $22

Spellicopter $29

Creature Crealor $29

Math Maze $29

Alien Addition/D S25

Meteor Multiplication S25

Compu-Read/D S22

Compu-Malh/Frac(ions...$29

Compu-Math/Decimals ... $29

Spelling Bee Games $29

Speed Read«7D $45

Spider Eater/Koala $22

Bumble Bee/Learning Co. $29

Snooper Troops 1, 2 ea $32

Face Maker/CRT $25

Kids on Keys/CRT $25

Alphabet Zoo/CRT $25

Kid Writer/CRT $25

Delta Drawing/CRT $29

Commodore
CBS Addilion/Subt $11

CBS Multiplication/

Division $17

Speed Reader ll/D $49

Word Attack/D S3*

Malhblaster/D S3<i

Spetlakazan/D $29

Cryplo Cube/D $29

Master Tjpe/D-CRT S29

Song»riter/D $29

Alphabet Zoo/CRT $22

Fraction Fever/CRT $22

Delia Drawing/CRT $22

Facemaker/CRT $25

Trains/D $29

Kidwriler/CKT $25

Dungeons of Algebra

Dragons S17

Juggles Rainbow $22

Bumble Bee $29

Karly Games Piece of Cake 522

Earl) Games Match Maker $22

Business

Atari

Atariwriter $ 79

Visicalc $179

Financial Wizard $ 45

Letter Perfect S 69

Data Perfect S 79

Spell Perfect $ 65

Spell Wiiard S 45

Text/Spell Wizard

Combo $ 65

Bank Street Writer S 49

Bank Slreet Speller $ 49

Homeword $ 49

S>n File* $65

SjnText $ 23

Syn Mail $ 34

Home Accountant S 48

Tax Advantage $ 39

Complete Personal

Accountant S 65

Atspeller $ 33

Diskette Mailing List $ 21

Miles Payroll System $119

Atari Accounting $169

Family Finance $ 36

File Manager 800* $ 65

Commodore

Easj Script 64/D $ 35

Easy Spel! 64/D $ 16

Easy Finance I, II ea./D $ 16

Accts. Rcceivible/D $ 35

Payroll /Checkwriting/D S 35

Assembler 64/D S 15

Logo/D $ «

Simon's Basic/CRT $ 17

Bank Street Writer/D ....$ 49

Home Accountant/D $ 48

Tax Advantage $ $9

FCM $ 35

Paper Clip Word

Processor 5 89

Delphi's Oracle S 89

Praclicalc 64 $ 40

Calc Result/Easy-CRT.... $ 59

Calc Result/Advanced-D $109

Multiplan/D $ 65

General Ledger/D $ 59

Data Manager 2 /D S 36

Electronic Checkbook . ...S 17

Swiflax/D S 35

Quick Brown Fox/D S 59

Quick Brown Fox/CRT... $ 56

Computer Outlet
1095 East Twain, Las Vegas, NV 89109 Mon-Fri. 8 a.m. to 6 p.m., Sal. 9 a.m. to 5 p.m.

■I
mst 1-800-634-6766
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GRAPH YOUR SAVINGS 
SPECIALS OF THE MONTH 

Atari 600XL .. . . . . . . ..... . ... ... $189 
Atari 800XL ... . ........ . . .. ... . $299 
Atari 1030 Modem ... . ............ $1l5 
Rana 1000 Disk Drive . .... . . . . . ... $339 
1027 Letter Quality Printer ... . ..... $299 
CommodoreSX64 Portable Computer $899 
Commodore Automodem . .. ....... $ 95 
Commodore Graphics Printer ..... .. $269 
Verbatim Twin Pak .. . . ... .. .... $ 6.00 
Elephant Disks SIS . .. .. . . . . $19.50 

HARDWARE 
SPECIAlS 

Printers 
lAadine Ed ct GoriUa ...• SJ89 
NEC I02J A .. . . . .... ... S4S9 
Okid,'1 ML 82A . . . .. . . . C.U 
Okidala ML 8JA .. .. ... . C.II 
Ok idi CI Ml84P . . ...... C.II 
Okidlla M L 92P .. . . . ... C.II 
C. ITOH 8510 Pro""rilfr SJ99 
C. ITOH 8510 S P .... . .. S665 
MI M H ml nn rall y 160l S629 
Grmini l OX ......... .. . 5315 
r..hnn rsml nn ralh' 
S piri t . . ....... : .. ..... 5345 
Alphlcom 81 . . . . .... . .. 51 89 

Monitors 
Lu dink [ del Grtt n 
l-l i· Rrs 12" .. .. ...... . . . S 89 
US I A mbrr .. .. . ....... 51 69 
NEe Crtt n Scrttn . . .... 5169 
l ea ding Edgl Ambt r 
Hi·RH Il H 

• •• • •• • •• • •• • S 89 
Amdt k Color I ~ .. . ... .. 5] 15 

Q Brn/ CRT .. . ...... . . S 35 
Frontr/ CRT .......... S 35 
PO~ltICRT ... . ....... 5 3S 
Wil nt$s .. • .. . .. .. .. . . . . 5 J6 
Planetf.all ... .... . .... . . 5 36 
{kadline • ... . . . ... . .•. . 5 J6 
Zork I. II . III .. . ..... ea . 5 29 

Ench.anltr ..... ... . • ... . S J6 
Infidel . . .. ... . . .. .. . ... 5 J6 

Temple of Apsh.ai . •.•. . . S 27 
Pilscop . ..... ...... . ... 5 27 
Slarlugut Ba~ball . .. ... 5 2J 
S carlu &ut Foocball ...... 5 2J 
Blue Mu .•. .. . . ... . ... 5 2J 
J Ousl ... . ........ . .. ... 543 
Robocron 2084 . .... . ... S 33 

Pole Posilion ... . . . ..... S 36 

Ms. Pac Man . .... .... .. 5 36 
8 · 1 Nuclur Bo mber (C) 5 12 
Mid way Campa ign (C) .. . S 12 

Nukewir (C) . . .. . .... . . S 12 

Telengard (C) .... . ...... S 16 
Jumpma n Jr./CRT . .. . .. S 27 
PitSiop/ C RT .. . .... ... . 5 27 

FlighC S imulator 11 / 0 . . . . 5 39 

Night Mission Pinball . ... 5 20 

Sammy LiChl Fool (C RT) S 20 

Apple Cider Spidtr .. . . . . S 2J 

EDUCATION 
Atari 

Ih rcourtBraceSAT/ D . . • 559 
ChaC erbte/ D . ...... . .... 529 
Malch Wils / D . . .. .. ..•.. 522 
Earl~' C amn / D .... . .. •. . 522 
Ea rly Camn Music/ D . .. . 522 
Spt' llicopier ...... . ... . .. 529 
Cruture Cru lor .. .... . .. 529 
M ach Maze .. . .. . . .. .. .. 529 
Alien Addilion/ D ...... . • 525 
1'leceor ~luICipl i ca lion . . . .. 525 
Compu-Rud / D .. . .. .. . . 522 
Compu-Math/ FracCio ns .• . 529 
Compu-Math / Decimals ... 529 
Spelling Bee Cames ... .. • . 529 
Spu d Read · / 0 . . . .. . . .. S45 
S pider Eater/ Koala ... . . . . 522 
Bumble Bee/ Luming Co. S29 
S nooper Troops I, 2 u .. .. S32 
Face Maktr/ CRT ... .... . 525 
Kid s o n Keys/ CRT .. . ... . S25 
Alpha bet Zoo/ C RT . .. .. . S25 
Kid \\'riter/ C RT .... . . . . . S25 
Delta Drning/ C RT .. . . . S29 

Commodore 
C BS Add ilion / S ubl ... . . . . S17 
C BS Mulliplicacio n/ 
Dilision ... . .. • .... . . .. . SI1 
S peed Rudu 11 / 0 .... .. . 549 
Word Allack / D ... . .. .. . S36 
Malhblasler/ D ... ... . .. . S36 
S ptlla kau n/ D .. . . .... . • 529 
Cr)'plo Cube/ D .... ..• . .. 529 
MaSltr T}pt/ D-C RT . .. . • 529 
Song",.-ricu / D ........ . .. 529 
Alphabtl Zoo/ C RT ...... sn 
Fra clion Fuer/ C RT ... .. . 522 
OelCa Dra \o\; ng/ C RT .. . .. S22 
Fllcemll ker/ C RT .. . .. .. .. S2 S 
Tra ins/ D ... . .. . .. . .. . . . S29 
"': id"Tilu / C RT .. . . .. .. .. S25 
Dungeo ns of Algebra 
Dragons. . . .. . .. SI7 
Jucgles Rll inbo ,,· ......• .. S22 
Bumble Bee . . ........... 529 
Early GamtS Piece of Cake S22 
E .. rI~ Ga mes ~1al ch M aker S22 

Atari 
AtarhniCtr ..• .. . .... . ... 5 79 
Visica lc . .. . .. . ... .. . . . .. 5179 
Financial Willrd . .. .... . 5 45 
Lelln Penect .... ... .. . . S 69 
Dala PeneCC .... . . ... •.. 5 79 
Sptll Peneel ... . . . .. .. .. 5 6S 
Sptll Wizard .. . . . .... ... 5 45 
TUI/ Spell Wizard 
Combo . . .......• ... ... . 5 6S 
Ba nk Slr«1 "'riCer . .. .... 5 49 
Bank SI,«I Speller .. . .... 5 49 
Home,,-ord ..... . ... . ... 5 49 
SJn File· .. .. .. .. ... ... 5 6S 
S~nTul . ....... .... . .. 523 
S~'n ~1ail ... . .. . . .. .. . . . 5 J.4 
I-I ome Accounllnt . . . .. .. 5 48 
Tn Advanlage .. ...... . . 5 39 
Complele Personal 
Accounlani ... . . . . . . . . •• 5 65 
ACsptller . . ... ... . .. .. .. 533 
Disktlie Mailing Usl ... .. 5 21 
~1i1t$ Payroll System ... .. 511 9 
Alari Accounline ... . .. . . 5169 
Fa mil) F inance . .. .. . . . • • 5 36 
File Mana grr 800- . .•. . •. 5 65 

Commodore 
Eas)' Script 64/ 0 .. ...... 5 35 
Easy S pell 64 / 0 .. .. ..... S 16 
Easy Finance 1.11 ea./ D S 16 
Accts. Rtceh .. ble/ D .. . . . . S 35 
Pa}Toli / Chech'riting/ O 5 35 
Assembler 64/ 0 . .... . . .. S IS 
Logo/ D . .... ..... . . . . . . S 49 
Simon's Basic/ CRT . ... .. 5 J7 
Bank Siru l Wriler/ O ... . 5 49 
Home AccouncanC/ D . . •.. 5 48 
Tn Ad,-ancage ...... . ... S 39 
FCM ........... .. . . ... S 35 
Paper O ip Word 
PrOCtSSOr .. . ..... .. .. . .. S 89 
Delphi's Oracle . . ..... ... 5 89 
Praclicalc 64 .. .. .. ...... 5 40 
Calc Rnull / Easy-CRT . . .. S 59 
Calc RH ull / Ad'-a nced-D 5109 
Mulliplan/ D .... . ....... 5 65 
Ceneral Ltdger/ O . . .. . . 5 S9 
Oala Manager 2 / 0 .. . . . . 5 36 
Electronic Checkbook .... S 17 
S",,;f tn / D ....... . . . .. . S 35 
Quick Bro" 'n Fox / O ..... S S9 
Quick 8 tO" 'n Fo x/ C RT . . . S 56 
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NEWS
^PRODUCTS

64 Data Base

ABS Software has announced

Compufile, a relative data base

for the Commodore 64.

Compufile has 20 user-

defined fields, user-defined
reports, multiple levels of search

and sort abilities, and a user-

changeable format. Multiple

data bases can be stored on a

single disk. The system will auto

matically correct many error

conditions, and can deliver re

cords in sequential file form so

they can be accessed by word

processors.

The program is menu-

driven, and runs in machine

language. A directory of all data

bases contained on a disk is au

tomatically displayed on the

screen at the start. More than 50

pages of documentation are

available, and templates are in

cluded to aid in creating general

interest data bases.

Compufile sells for $39.95 on

disk.

ABS(olute) Software

1780 Austin Highway

San Antonio, TX 78218

(512) 826-9698

Apple Time

Management

System

Creative Peripherals Unlimited,

Inc., has announced Time-Trax,

The Time Management System for

the Apple II, II + ,andIIe

computers.

The system is a time- and

date-oriented appointment and

scheduling program which plugs

into the computer's game port

and provides another port for

game paddles. It is powered by

the computer when turned on

and by two AA batteries (not

included) when the computer is

off.

Up to 311 entries can be

made in a single month, and up

to 99 entries can be included on

a single day. Important entries

can be flagged. Annual entries

can be made that will appear

every year on the scheduled day

and time, such as birthdays/

policy renewals, and anniver

saries. The program has search

features, and will allow printouts

of information.

Time-Trax is available for

$99.95.

C.P.U.Jnc.

1606 S. Clementine

Anaheim, CA 92802

(800) 854-8021 nationwide

(800) 432-7268 California

Atari Keyboard

Graphics Labels

Graph-Fix, a set of 29 graphics

labels for Atari keyboards, is

available from Dovestar Creative

Concepts.

The Mylar-coated labels are

applied to the front face of each

graphics key and fit all Atari

models. They are intended to

NEW!

Universal Input/Output

Board for VIC-20/64

• 16 channel 8-bit >VD converter with 100

microsecond sampling time.

- 1 D/A output.

• 16 high voltage/high current discrete out

puts.

• 1 EROM socket.

• Use multiple boards (or additional channels

up to 6 boards.

VIC-20 nKi MW-311V $205,00

CBM-64 ma MW-311C $225.00

C
MW-302: VIC-20/64

Parallel Printer Interface.

Works with all Centronics type parallel

matrix & letter printers and plotters—

Epson, C.ltoh, Okidata, Nee, Gemini

10, TP-I Smith Corona, and most

others. Hardware driven; works off the

serial port. Quality construction: Steel

DIN connectors & shielded cables. Has

these switch selectable options: Device

4, 5, 6 or 7; ASCII or PET ASCII; 7-bit

or 8-bit output; upper & lower case or

upper only. Recommended by PRO

FESSIONAL SOFTWARE for WordPro

3 Plus for the 64, and by City Software

for PaperClip.

MW-302 $119.95

?MicroWorld Electronix, Inc.

3333 S. Wadsworth Blvd. #C105,

L:
Lakewood, CO 80227

(303) 987-9532 or 987-2671

NEWS 
& 

64 Data Base 
ABS Software has announced 
Compufile, a relative data base 
for the Commodore 64. 

Compufile has 20 user­
defined fields , user-defined 
reports, multiple levels of search 
and sort abilities, and a user­
changeable format. Multiple 
data bases can be stored on a 
single disk. The system will auto­
matically correct many error 
conditions, and can deliver re­
cords in sequential fil e form so 
they can be accessed by word 
processors. 

The program is menu­
driven, and runs in machine 
language. A directory of all data 
bases contained on a disk is au­
tomatically displayed on the 
screen at the start. More than 50 
pages of documentation are 
available, and templates are in­
cluded to aid in creating general 
interest data bases. 

Compufile sells for $39.95 on 
disk. 
ABS(olute) Software 
1780 Austin Highway 
San Antonio, TX 78218 
(512) 826-9698 

Apple Time 
Management 
System 
Creative Peripherals Unlimited, 
Inc., has annouQced Time-Trax, 
The Time Management System for 

the Apple II, 11+ , and lie 
computers. 

The system is a time- and 
date-oriented appointment and 
scheduling program which plugs 
into the computer's game port 
and provides another port for 
game paddles. It is powered by 
the computer when turned on 
and by two AA batteries (not 
induded) when the computer is 
off. 

Up to 311 entries can be 
made in a single month, and up 
to 99 entries can be included on 
a single day. Important entries 
can be flagged. Annual entries 
can be made that will appear 
every year on the scheduled day 
and time, such as birthdays, 
policy renewals, and anniver­
saries. The program has search 
features, and will allow printouts 
of information. 

Time-Trax is available for 
$99.95. 
c.P.U., Inc. 
1606 S. Clementine 
Anaheim, CA 92802 
(800) 854-8021 nationwide 
(800) 432-7268 California 

Atari Keyboard 
Graphics Labels 
Graph-Fix, a set of 29 graphics 
labels for Atari keyboards, is 
available from Dovestar Creative 
Concepts. 

The Mylar-coated labels are 
applied to the front face of each 
graphics key and fit 'all Atarl 
models, They are intended to 

NEW! 
Universal Input/Output 
Board Cor VIC-20/64 

• 16 channel B-bit AID converter with 100 

microsecond sampling time. 
• 1 Of A output. 
• 16 high voltage/high current discrete oul· 

puts. 
• 1 EROM socket. 

• Use multiple boards lor additional channels 
up to 6 boards. 

VlC·20 UNa MW·311V ..... 5205,00 
CBM-54 a.M. MW-lllC .... $225.00 

MW-302: VIC-20/64 
Parallel Printer IDterCace. 

Works with all centronics type parallel 
matrix & letter printers and plotters­
Epson, C.ltoh, Okidata, Nec, Gemini 
10. TP-I Smith Corona, and most 
others. Hardware driven: works off the 
serial port . Quality construction: Steel 
DIN connectors & shielded cables .. Has 
these switch selectable options: Device 
4. 5. 6 or 7; ASCII or PET ASCII ; 7·bit 
or 8-bit output; upper & lower case or 
upper only. Recommended by PRO­
FESSIONAL SOFTWARE for Word Pro 
3 Plus for the 64, and by City Software 
for PaperClip. 

MW·302 ............ .... $119.95 

Dealer 
inquiries invited. 

3333 S. Wadsworth Blvd. #C105. 
Lakewood, CO 80227 
(303) 987-9532 or 987·2671 



simplify graphics programming

by making control key graphics

functions more identifiable.

Graph-Fix is available for

$5.95.

Dovcstar Creative Concepts

P.O. Box2109

Dept. 9N

Nederland,TX 77627

(409) 727-5978

Versatile Print

Package For Apple

Brtfderbund Software has intro

duced The Print Shop, a disk-

based software package that

enables you to write, design, and

print greeting cards, stationery,

letterheads, signs, and even

banners.

The menu-driven program

requires an Apple II + or Apple

He with at least 48K memory.

The Print Shop supports many

popular printers, including the

Epson, Apple Dot Matrix, Image-

writer, and C. Itoh Prowriter.

Messages can be written

in one of eight different type

styles available in two sizes, and

in solid, outline, and three-

dimensional formats. There are

nine border designs, ten abstract

patterns, and dozens of pictures

and symbols to use.

There is a built-in graphics

editor with which you can create

your own designs. With only

one pass through a printer, The

Print Shop will produce a greeting

card with inside and outside

messages. The program will let

you print out your writing with

proportional spacing. Custom

letterheads with personalized

logos, full-page signs with

graphics, banners of unlimited

length with extra-large letters—

all are available with the package.

The Print Shop comes with

an assortment of pin-feed paper

and matching envelopes in vari

ous colors, and has a suggested

retail price of $49.95. Paper refills

are available for $14.95.

Briderbund Software

17 Paul Drive

San Rafael, CA 94903

(415)479-1170

Software Buyers'

Guide

The fourth edition of the Software

Express, a 320-page guide with

more than 800 programs for

Apple, Atari, Commodore 64,

VIC-20, and IBM PC and PCjr

computers, is available from

SKU, Inc.

The guide includes listings

and descriptions of the best-

selling and highest-rated soft

ware. The new edition has a

section on computer peripherals

and accessories, a glossary of

100 computer and data processing

terms, manufacturer coupons

worth $100 in discounts, and six

tutorial articles on what to look

for when buying software.

Software Express, published

quarterly, is available for $9.95

per copy and on a subscription

basis for $18.95 a year.

SKU, Inc.

2600 Tenth Street

Berkeley, CA 94710

(415)848-0802

Educational

Software For Atari,

Commodore

Gladstone Electronics, Inc., has

released "Diskovery" Reading

Words, four software packages

designed to help children in

crease their learning rate and

improve school work, and two

programs that help develop math

skills.

The Alphabet Factory and

Match-Up are designed for chil

dren from three to eight years

old. The Word Bird and Time Zone

are offered for children from six

to twelve years old. The series of

programs uses animated

graphics, color, and sound to

help motivate students in learn

ing to read. An arcade-game

format is used in each.

Adding Machine and Take-

Away Zoo are the two math skill

development packages.

Each of the programs is avail

able on disk for $29.95 for Com-

Copy Atari 400/800 Cartridges to Disk

and run them from a Matin

ATARI CARTRIDGE-TO-DISK COPY SYSTEM $69
afte rt frSupercarl lets you copy 4rW cartndgs for the Atari 400/flOO lo diskette, and the

disk drive. Enjoy the convenience ot selecting vour favorite games trom a "menu screen" rather than

swapping cartridges in and out of YOur computer. Each cartridge copied by Supercaa functions exactly

like the original. . .self-booting, etc.
Supercarl includes: COPY ROUTINE ■ Dumps the contents of tho cartridge to a diskette (up to 9

cartridges will tit on one disk.I
MENU ROUTINE - Auto loading menu prompts user for a ONEkeystroke selection

of any cartridge on the disk.

CARTRIDGE "Tucks" the computer into thinking that the original "protected"

carrndge has been inserted.

To dale Ihsre have been no problems duplicating and running all of the protected cartridges that we

know of. However, FRONTBUMNER cannot guarantee the operation of all future cartridges.

Sunercart is user-friendly and simple to use. PIRATES TAKE NOTE: SUPERCART is not intended for
illeaal coayinq and/or distribution of copyrighted software . . .SorryMl

SYSTEM REQUIREMENTS:

Atan 400 or 800 Computer I 4SK Memory I One Disk Drive

Available et your computer store or direct from FRONTRUNNER. DEALER INQUIRIES ENCOUMAGEO
TOLL FREE ORDER LINE: 124 Hrs.) 1-S00-6«-47«u7(n Nevada ot for Questions Call: (TO) 7»*«W

Personal cherts allow 2-3 weeks to clear, M/C and VISA accepted.
Include S3.50 (S7.5O Foreign orders! for shipping.

FRONTSUNNER COMPUTER INDUSTRIES

316 California Ave. Suite f712, Reno, Nevada 89509 - 1702) 786-4600
Others Make Claims. . SUPERCART makes copies'!!

ATARI is a trademark of Warner Communications. Inc.

Maxell Floppy Disks

The Mini-Disks

with maximum

quality.
Dealer inquiries invited. C.O.D's accepted.

Call FREE (800) 235-4137.

PACIFIC EXCHANGES

100 Fooihilt Blvd

San LuisOb.spo CA 414(11

nCal ealliB0tii592-M35«
MastvrCord msm
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simplify graphics programming 
by making control key graphics 
functions more identifiable . 

Graph-Fix is available for 
$5.95 . 
Dovestar Creative COllcepts 
P.O. Box 2109 
Dept. 9N 
Nederland, TX 77627 
(409) 727-5978 

Versatile Print 
Package For Apple 
Br0derbund Software has intro­
duced The Print Shop, a disk­
based software package that 
enables you to write, design, and 
print greeting cards, sta tionery, 
letterheads, signs, and even 
banners. 

The menu-driven program 
requires an Apple II + or Apple 
lie with at least 48K memory. 
Tlte Print Shop supports many 
popular printers, including the 
Epson, Apple Dot Matrix, Image­
writer, and C. Itoh Prowriter. 

Messages ca n be written 
in one of eigh t different type 
styles available in two sizes, and 
in solid, outline, and three­
dimensional formats. There are 
nine border designs, ten abstract 
patterns, and dozens of pictures 
and symbols to use. 

There is a built-in graphics 
editor with which you can create 
your own designs. With only 
one pass through a printer, Tlte 

Print Shop will produce a greeting 
card with inside and outside 
messages. The program will let 
you print out your writing with 
proportional spacing. Custom 
letterheads with personalized 
logos, full-page signs with 
graphics, banners of unlimited 
length with extra-large letters­
all are available with the package. 

The Print Shop comes with 
an assortment of pin-feed paper 
and matching envelopes in vari­
ous colors, and has a suggested 
retail price of $49.95. Paper refil ls 
are ava ilable for $14.95. 
BrlJderbund Software 
17 Paul Drive 
San Rafael, CA 94903 
(415) 479-1170 

Software Buyers' 
Guide 
The fourth ed ition of the Software 
Express, a 320-page guide with 
more than 800 programs for 
Apple, Atari, Commodore 64, 
VIC-20, and IBM PC and PCjr 
computers, is available from 
SKU, Inc. 

The guide includes listings 
and descriptions of the best­
selling and highest-rated soft­
ware. The new edition has a 
section on computer peripherals 
and accessories, a glossary of 
100 computer and data processing 
terms, manufacturer coupons 
worth $100 in discounts, and six 

tutorial articles on what to look 
for when buying software. 

Software Express, published 
quarterly, is available for $9.95 
per copy and on a subscription 
basis fo r $18.95 a year. 

SKU, ll1c. 
2600 Tenth Street 
Berkeley, CA 94710 
(415) 848-0802 

Educational 
Software For Atari, 
Commodore 
Gladstone Electronics, Inc., has 
released " DiskovenJ" Reading 
Words, four software packages 
designed to help children in­
crease their learning rate and 
improve school work, and two 
programs that help develop math 
skills . 

The Alphabet Factory and 
Match-Up are designed for chil­
dren from three to eight years 
old. The Word Bird and Time Zone 
are offered for children from six 
to twelve years old . The series of 
programs uses animated 
graphics, color, and sound to 
help motivate students in learn­
ing to read. An arcade-game 
forma t is used in each . 

Adding Machine and Take­
Away Zoo are the two math skill 
development packages. 

Each of the programs is avail­
able on disk for $29.95 for Com-

@1D!jltiU (.[~~f.j" -_ -.I;r ...... q.J/ __ 
tS: ' ,r @&fi­

Copy Atari 400/ 800 Cartridges to Disk 
and run them fTom e Menu Maxell Floppy Disks 

ATARI CARTRIDGE-TO-OISK COPY SYSTEM $69" 
SupI<can leIS you COP'/' ANYcanridgo tor the Atlri ~18Xll0 dilkftte, and thellAft • ...,n it hom your 
dtat dm... Eniov 1M CD/We'Ilienca at selecn..g you. I.von" o-m. from. "men .. 11;'_" .. the! ~n 
tW1lpping ... "u idges in and DUI 01 you. comPII'''. b<;h cartridge coPe<I by Supetcan 'unctions •• .cr/r 

~:~~':;'t:~~dO~ti~U~;'NE _ Dump' the con ton'" of 1" can ll"ltO 10 • dllken, ,up 10 9 
""n ridges will fit 01'1 0f0& disk .l 
MENU ROUTINE · AutO Iotding menu prompllu.- Ior. ONtkeysuok. Mlec:lion 
of .ny CllTrid~ on the dISk. 

-CARTRI DG E · "T,.:b" The compu tet inTO Thinking that troe origin.1 "prOTected" 
ClIT~ has been inJened . 

To 0111 mw, ~ been no problems dut)IiCIling II'\d fUnning .. of the protllCled ClIT""ges that _ 
know ot. H~. FRONTR UNNER ClnnoT Q\ArlOT .. the opeIBlion o f . 1 lutu" CllTridges. 
SlII*tllT" u_·friendly and simple 10 use. PlRAT£$ TAKE NOTE: SUPERCART" nol intended for 
iIeoaI eopyng .",,/or diStribution of ~ht'" IOftwa ... .. . Sonvlll 

SYSTEM flEOUlflEMENT$: 
Ala'; 400 or IlOO ComcIuI" , .at( Memory I ()rw DiM o.Mt 

"',,"-bIt II 'f'OUI' CCln\pUTeratOflor "~eo;t hom FRONTRUNN ER . DEALER INQUI RIES ENCOURAGED 
TaU fREE OAOER UHf.: 124 HIS.I l~/ln N .... ..", or for <I'*~ CtI: fl'02)""""" 
PIIfWnII cn.cu. IIIow 2·1 _1ta to duro M/ e end VISA KCel)Ied. 
1ndu<M ll .60 1".50 foteigo ordersl 10< 1I'Iit»inQ. 
fflONTRUNNER COMPUTEA INDUSTRIES 
316 e.lifoml.l Aw .. Suit, 1112. Reno. N~ 89509 · 1702) 786-4600 

OthNf M4k. o-n, ... SUPERe ART _k~ co~'111 
ATAR I is. "adem.rIc of W'I'fI~' Comrnuo icaTionI. Inc. 
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The Mini-Disks 
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:fj0 PACIF1CEX2~!~sFREE (800) 235-41 37 . 

IOOF~r.U 8l>,j I::'~I a£] s"n Lu", Qb""" CPO 'n';!l\ (0..0-- I .~. r InC.1 , ,,UtIlO!ll!>Q2·5Ql;'or ~J ...... 

(SO!>I!>H ·10)i ~ 



modore 64 and Atari 400 and 800

computers.

Gladstone Electronics, Inc.

1585 Kenmore Avenue

Buffalo, NY 14217

(716)874-5510

TI-99/4A Cartridge

Expander

Navarone Industries produces

the Cartridge Expander, which

plugs into the game port of the

TI-99/4A and allows up to three

cartridges to be plugged in at

one time.

The expander also contains

a built-in reset button and a

select switch that lets you change

from one cartridge to another

without plugging and unplugging

cartridges.

The Cartridge Expander is

available for $39.95.

Navarone Industries

510 Lawrence Expressway #800

Sunnyvale, CA 94086

(408) 866-8579

PCjr, Atari Audio

Tutorials

Tutorials for new owners of PCjr

and Atari 600XL and 800XL com

puters are available on audio

cassette from FlipTrack Learning

Systems.

How To Operate the IBM PCjr

has two audio cassettes. The first

cassette guides the user through

start-up procedures; keyboard

familiarization; simple BASIC

programming; and the PCjr's

color, sound, graphics, and

mathematical capabilities, as

well as cassette tape storage and

use of a printer.

The second cassette includes

information on how to manage

disk storage and files with DOS.

The lesson covers directory dis

play, using tree-structured direc

tories, checking disk storage

space, and copying the for

matting disks, as well as copying,

renaming, and erasing files, and

batch processing.

How To Operate the Atari

600X1 and 800XL Home Computer

is a tutorial on one audio cassette

and one data cassette. The pack

age teaches start-up procedures,

keyboard familiarization, and

how to take advantage of the

Atari's color, sound, graphics,

and mathematical capabilities.

Step-by-step BASIC program

ming is also taught.

The tutorials use the Flip-

Track cassette format, which

permits the user to branch into

optional special interest areas

with the flip of a cassette.

The PCjr tutorial sells for

$39.95, and the Atari tutorial is

available for $19.95. They operate

on standard cassette players.

FlipTrack Learning Systems

999 Main

Suite 200

Glen Ellyn, 1L 60137

(312)790-1117

Four Educational

Games For 64, Atari

Spinnaker Software has four

new educational software titles,

two for the Commodore 64, one

for the Atari, and one for both

computers.

Grandma's House, directed

toward children four to eight, is

a game for the 64 and the Atari

that lets youngsters create and

furnish their own playhouse.

The program helps children learn

to design and create, and is avail

able on disk for $34.95.

Ranch, ages five to ten, is

available on cartridge for the 64.

The program lets a player create

and animate wild west scenes.

Starting with a blank screen, the

player populates it with a range

of people, objects, and animals.

You can copy, color, move, erase,

or animate shapes. Ranch is

HUGE SAVINGS ON PRINTERS

FRICTION (Single Sheet] & TRACTOR [Pin Feed]

GEMINI 1OX sfea,^ DELTA 10

S275.00 S« S390.00

120 CPS

Centrants Parallel

interfaced

160 CPS

BK Buffer [Exp. to 16K)

Both Parallel/serial interfaces are

standard

GEMINI 15X

Same great features as above
15" wide carriage S400.0D

Delta 15
Same great features as above

15" wide carriage CALL

CABLES/ACCESSORIES
PA10A 10 ft. 36/36 pin standard parallel 32 00

IB-P10 10 ft. 36/25 pin parallel for IBM . . . 32 OQ
PA6T 6 ft. 36/16 pin parallel for TI-99/4A 25 00

RS10A 10 ft. 25 pin standard RS-232 [full loaded] 25 00
APPLE DUMPLING GX 65 GO

GRAPPLER PLUS 105 00
Buffered [16K] GRAPPLES PLUS '.'.'.'.'.'.'.'. 165.00
Star Universal Communications Interface 55.00
Gem-05 Serial Interface 100^00
Gem-01 Replacement Ribbon 6/15.00; 12/24.00
Elek-Tek Dust Covers for Gemini 10X/15X '. . . 5J30

**, teen*1* "*"« (artnaeiutofl. Htturnpolic,
. All ElEK-TEK MEHCHAN DUE IS BHAND HtW, FIRST QUALITY AND COMPLETE

:„ _ 6557 H. Lincoln Av».. ChlCO

Hit. (800)621-1269 (312)677-7640
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modore 64 and Atari 400 and 800 
computers. 
Gladstone Electronics, Inc. 
1585 Kenmore Avenue 
Buffalo, NY 14217 
(716) 874-5510 

TI-99/4A Cartridge 
Expander 
Navarone Industries produces 
the Cartridge Expander, which 
plugs into the game port of the 
TI-99/4A and allows up to three 
cartridges to be p lugged in at 
one time. 

The expander also contains 
a built-in reset button and a 
select switch that lets you change 
from one cartridge to another 
without plugging and unplugging 
cartridges. 

The Cartridge Expander is 
avai lable for $39.95. 
Navaro ne Industries 
510 Lawrellce Expressway #800 
SUlinyvale, CA 94086 
(408) 866-8579 

PCjr, Atari Audio 
Tutorials 
Tutorials for new owners of PCjr 
and Atari 600XL and 800XL com­
puters are available on audio 
cassette from FlipTrack Learning 
Systems. 

How To Opera te the IBM PCjr 
has two audio cassettes. The first 
cassette guides the user through 
start-up procedures; keyboard 
familia riza tion; simple BASIC 
programming; and the PCjr's 
color, sound, graphics, and 
mathematical capabilities, as 
well as cassette tape storage and 
use of a printer. 

The second cassette includes 
information on how to manage 
dIsk storage and fil es with DOS. 
The lesson covers directory dis­
play, using tree-structured direc­
tories, checking disk s torage 
space, and copying the for­
matting disks, as well as copying, 

renaming, and erasing files, and 
batch processing. 

How To Operate the Atari 
600XL and BOOXL Home Computer 
is a tutorial on one audio cassette 
and one data cassette . The pack­
age teaches start-up procedures, 
keyboard familiarization, and 
how to take advantage of the 
Atari's color, sound, graphics, 
and mathematical capabilities. 
Step-by-step BASIC program­
ming is also taught. 

The tutorials use the Flip­
Track cassette format, which 
permits the user to branch into 
optional special interest areas 
with the flip of a cassette . 

The PCjr tutorial sells for 
$39.95, and the Atari tutorial is 
available for $19.95. They operate 
on standard cassette players. 
FlipTrack Learning Systems 
999 Main 
Su ite 200 
Glell Ellyn, IL 60137 
(312) 790-1117 

Four Educational 
Games For 64, Atari 
Spinnaker Softwa re has four 
new educationa l software titles, 
two for the Commodore 64, one 
for the Atari, and one for both 
computers. 

Grandma's House, directed 
toward children four to eight, is 
a game for the 64 and the Atari 
tha t lets youngsters crea te and 
furnish their own playhouse. 
The program helps children learn 
to design and crea te, and is avail­
able on disk for $34.95. 

Ranch, ages five to ten, is 
available on cartridge for the 64. 
The program lets a player create 
and animate wild west scenes. 
Starting with a blank screen, the 
player populates it with a range 
of people, objects, and animals . 
You can copy, color, move, erase, 
or animate shapes. Ranch is 

HUGE SAVINGS ON PRINTERS 
FRICTION [Single Sheet) & TRACTOR [Pin Feed) 

GEMINI10X DELTA 10 
5275.00 5390.00 

o 120 CPS 
• CentronICS Parallel 

Interfaced 

GEMINI15X 
Same great features as above 

15" wide carriage .... . 5400.00 

o 160 CPS 
o B< Sutrer [Exp. to 16K) 
• Both ParalleVsenal Interfaces are 

Delta 15 
Same great features as above 

15" wide carriage . ....... CALL 

CABLES/ACCESSORIES 
PA1QA 10 ft. 36/36 pIfl standard parallel . . . 3200 
IB-P10 10 ft. 36/25 pin para'" for IBM . ... . . .. 32'00 
PAST 6 ft. 36/16 pin parallel for TI-99/4A . . ........ . . . 25:00 
RS10A 10 ft. 25 p;" standard RS-232 [fuI1loaded) . . 25.00 
APPLE OUMPUNG GX . . 65.00 
=PL1R PWS .. .. .. .. .. .. .. .... . .. .. . .. . 105.00 

S U
red 16K) GRAPPLER PWS .. .. .. . . .. .. . .. .. .. . 16500 

tar nlVersal Communications Interface . . . . . 
Gem-OS Seriel lnterface . . .. .55.00 
G 01 Re Ia Ribbon 

.. . .. .. 100.00 
em- p cement . . . . . 6/15.00; 12/24.00 

8ek·Tek Dust Covers for Gemini 10)(J1SX . . . . . .. .. ... . .. . , 500 c;_."" .... ~ ....... M ... O .... ,' ,.DG~.\/ .. ~_._ ..... c.u..... Clw;o~:Jra "-'- c..... 12 ..... . 
e. ......... . 10.001 ..... .. _1 . 100 •• .....,~ & _ ~"'ll __ ;~ .. """'"_ IOCI>Io'OI W " -::::, "'''''10\010$4 'OI ..... IA •• HI," .• ~ 
.-w. ....... ..., .... "" _ '_"_ MH' WIIo'rwIt, _ An (Ult-Tn: MI.CHIU~'o.U .I ""Nil NI W ,7:i, ou':t;:~':a ~:::.,:r.::" Atpooa 

~. 'eK-~EiK ,One 6.557N.UncolnAv. Chlc:agoIU0645 &'-! ". I • • (800)62~ · 1269 (3U}671. 7660 
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priced at $39.95.

Aegean Voyage, for ages eight

to adult, has players navigate

ships through the Aegean Sea,

docking at islands to collect clues

from the Oracles. By connecting

the clues, players can find treas

ure. The game introduces many

names from Greek mythology

and emphasizes strategic think

ing and deductive reasoning.

The program is available for

$39.95 on cartridge.

Adventure Creator, ages 12 to

adult, lets players learn how to

design an adventure game.

Players have up to 100 rooms to

fill with mazes, creatures, haz

ards, and treasures. The program

also can have the computer de

sign the world for the player.

Adventure Creator is available on

cartridge for the Atari computer

for $39.95.

Spinnaker Software

215 First Street

Cambridge, MA 02142

(617)868-4700

Atari, Apple

Old West Game

Strategic Simulations, Inc., has

created Raits West, a simulation

of the Western railroad develop

ment of the late 1800s, for Apple

and Atari computer systems.

Up to eight players may

participate, choosing the scenario

and level of play, among other

options. Menus guide each

player through such business

decisions as buying and selling

stocks and bonds, applying for

loans, and floating securities.

Economic conditions ranging

from boom times to panics are

important factors throughout the

game.

Rails West is available on

disk for $39.95.

Strategic Simulations, Inc.

883 Stierlin Road

Building A-200

Mountain View, CA 94043-1983

(415)964-1353
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The new Voiksmodem adapter cable and software allow Atari users to access

telecommunications services via a game port.

Atari

Telecommunications

Package

A Voiksmodem adapter cable

and software which will allow

Atari computer users to gain

access to telecommunications

services via the game port are

now available from Anchor

Automation.

The new F Cable allows

direct connection of the Voiks

modem, a $79.95 telecommuni

cations modem produced by

Anchor, to the Atari 400, 600,

800, and 1200 microcomputers

through game port 2 without

using an Atari Model 850 Inter

face Unit.

The package has a suggested

retail price of $39.95 and includes

adapter cable with electronics,

one software tape cassette, and

one 6-foot telephone cable.

Anchor Automation, Inc.

6913 Valjean Avenue

Van Nuys, CA 91406

(213)997-6493

COMPUTE!

The Resource.

Apple Educational

Software

Letters and First Words is the latest

program in the "Kids' Corner"

line of software by C & C Soft

ware. The package contains three

programs that help children learn

to identify letters, recognize their

associated sounds, and begin to

spell simple words.

Animated graphics displays

introduce letter recognition skills

in A-B-C, the first program on

the disk. The sound of the letter

and both upper- and lowercase

letters are shown.

Letter Sounds helps children

strengthen their association of

sounds with individual letters.

Children pick the object that has

the correct initial consonant,

middle short vowel, or final con

sonant sound, depending on the

skill level.

In the program Building

Words, children learn how letters

and their sounds work together

to form simple words. Children

progress from selecting a word

to match a picture, to providing

letters to complete the word. At

the highest skill level, they are

spelling simple words.

priced at $39.95. 
Aegean Voyage, for ages eight 

to adult, has players navigate 
ships through the Aegean Sea, 
docking at islands to collect clues 
from the Oracles. By connecting 
the clues, players can find treas­
ure. The game introduces many 
names from Greek mythology 
and emphasizes strategic think­
mg and deductive reasoning. 
The program is available for 
$39.95 on cartridge. 

Adventure Creator, ages 12 to 
adult, lets players learn how to 
design an adventure game. 
Players have up to 100 rooms to 
fill with mazes, creatures, haz­
ards, and treasures. The program 
also can have the computer de­
sign the world for the player. 
Adventure Creator is available on 
cartridge for the Atari computer 
for $39.95. 
Spinnaker Software 
215 First Street 
Cambridge, MA 02142 
(61 7) 868-4700 

Atari, Apple 
Old West Game 
Strategic Simulations, Inc., has 
created Rails West, a simulation 
of the Western railroad develop­
ment of the late 1800s, for Apple 
and Atari computer systems. 

Up to eight players may 
participate, choosing the scenario 
and level of play, among other 
options. Menus guide each 
player through such business 
decisions as buying and selling 
stocks and bonds, applying for 
loans, and floating securities. 
EconorrUcconditionsranging 
from boom times to panics are 
important factors throughout the 
game. 

Rails West is available on 
disk for $39.95 . 
Strategic Simulations, Illc. 
883 Stierlill Road 
Building A-200 
Mountain View, CA 94043-1983 
(415) 964-1353 
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The new Volksmodem adapter cable and software allow Atari users to access 
telecommunications services via a game port. 

Atari Apple Educational 
Telecommunications Software 
Package ---------------

Letters and First Words is the latest 

A Volksmodem adapter cable 
and software which will allow 
Atari computer users to gain 
access to telecommunications 
services via the game port are 
now available from Anchor 
Automation. 

The new F Cable allows 
direct connection of the Volks­
modem, a $79.95 telecommuni­
cations modem produced by 
Anchor, to the Atari 400, 600, 
800, and 1200 rrUcrocomputers 
through game port 2 without 
using an Atari Model 850 Inter­
face Unit. 

The package has a suggested 
retail price of $39.95 and includes 
adapter cable with electronics, 
one software tape cassette, and 
one 6-foot telephone cable. 
Anchor Automation , Inc. 
6913 Valjean Avenue 
Van Nuys, CA 91406 
(213) 997-6493 

COMPUTE! 
The Resource. 

program in the "Kids' Corner" 
line of software by C & C Soft­
ware. The package contains three 
programs that help children learn 
to identify letters, recognize their 
associated sounds, and begin to 
spell simple words . 

Animated graphics displays 
introduce letter recognition skills 
in A-B-C, the first program on 
the disk. The sound of the letter 
and both upper- and lowercase 
letters are shown. 

Letter Sounds helps children 
strengthen their association of 
sounds with individual letters. 
Children pick the object that has 
the correct initial consonant, 
middle short vowel, or final con­
sonant sound, depending on the 
skill level. 

In the program Building 
Words, children learn how letters 
and their sounds work together 
to form simple words. Children 
progress from selecting a word 
to match a picture, to providing 
letters to complete the word. At 
the highest skill level, they are 
spelling simple words. 



Letters and First Words is rec

ommended for children in pre

school through second grade.

The complete package, including

disk for Apple II4- or Apple lie

computers, documentation, and

keyboard labels, is available for

$40. Backup disks are available

for $10.

C&C Software

5713 Kentford Circle

Wichita, KS 67220

(316) 683-6056

Jupiter Mission

For Atari

Jupiter Mission 1999, an interac

tive space adventure game, has

been released for Atari com

puters with 48K of memory and

a disk drive, by Microcomputer

Games, Inc., a division of The

Avalon Hill Game Company.

You are aboard the Space

Beagle, a ship sent to Jupiter to

discover the source of mysterious

radio signals. Once there, you

encounter aliens and must un

cover their secret plans.

Eleven interrelated pro

grams on four disks make up the

game, which includes arcade

segments and a series of puzzles

as a part of the adventure.

Jupiter Mission sells for $50.

Microcomputer Games, Inc.

4517 Harjord Road

Baltimore, MD 21214

(301)254-9200

Apple II

Utilities Program

Disk O' Utilities, a programming

utilities package for Apple II

computers, has been introduced

by Broadway Software on a DOS

3.3 disk.

Thirteen utilities are on the

disk, allowing you to check the

number of free sectors with every

catalog, find hidden control

characters in catalogs and list

ings, generate automatic line

numbers, dump the screen to a

printer, undelete files, and a

variety of other programming

functions.

Disk O' Utilities sells for

$12.95 (add $1 for shipping and

handling).

Broadway Software

642 Amsterdam Avenue

Suite 136

New York City, NY 10025

(212)580-7508

New Product releases are selected from sub

missions for reasons of timeliness, available

space, and general interest to our readers. We

regret that we are unable to select all new

product submissions for publication. Readers

should be aware that we present here some

edited version of material submitted by ven

dors and are unable to vouch for its accuracy

at time of publication.

COMPUTE! welcomes notices of up

coming events and requests that the

sponsors send a short description, their

name and phone number, and an address

to which interested readers may write for

further information. Please send notices

at least three months before the date ofthe

event, to: Calendar, P.O. Box 5406,

Greensboro, NC 27403. C

YOU CANT TELL

A DISK DRIVE

BY ITS COVER!!

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE

THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER

HAPPY BACKUP — Easy to use backup of even the most heavily protected disks

HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu

WARP SPEED DOS - Improved Atari DOS 2.OS with WARP SPEED reading & writing

SECTOR COPIER — Whole disk read, write and verify in 105 seconds

1050 ENHANCEMENT - Supports single, 1050 double, and true double density

810 ENHANCEMENT - Supports single density

SPECIAL SUGGESTED RETAIL PRICE: Get the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM,
plus the multi drive HAPPY BACKUP PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS. plus the
HAPPY SECTOR COPY, all with WARP DRIVE SPEED, including our diagnostic, a $350.00 value for only $249.95, for a limited time only!
Price includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an international money order payable through a
U.S.A. bank. Caiifomia orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from.stock. Personal checks require
2-3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other
ATARI compatible drives coming soon, call for information. Specify 1050 or 810 ENHANCEMENT, all 1050s use the same ENHANCEMENT.
Please specify -H model for all 810 disk drives purchased new after February 1982, call for help in 810 ENHANCEMENT model selection. Dealers
now throughout the world. Call for the number of the dealer closest to you. ATARI Is a regSered trademark of Atari Computer Inc

HAPPY COMPUTERS, INC. P. O. Box 1268 Morgan Hill, California 95037 (408) 779-3830

Letters and First Words is rec­
ommended for children in pre­
school through second grade. 
The complete package, including 
disk for Apple II + or Apple IIe 
computers, documentation, and 
keyboard labels, is available for 
$40. Backup disks are available 
for $10. 
C & C Software 
5713 Kentford Circle 
Wichita, KS 67220 
(316) 683-6056 

Jupiter Mission 
For Atari 
Jupiter Mission 1999, an interac­
tive space adventure game, has 
been released for Atari com­
puters with 48K of memory and 
a disk drive, by Microcomputer 
Games, Inc., a division of The 
Avalon Hill Game Company. 

You are aboard the Space 
Beagle, a ship sent to Jupiter to 
discover the source of mysterious 
radio signals. Once there, you 
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encounter aliens and must un­
cover their secret plans. 

Eleven interrelated pro­
grams on four disks make up the 
game, which includes arcade 
segments and a series of puzzles 
as a part of the adventure. 

Jupiter Mission sells for $50. 
Microco111pllter Games, Inc. 
4517 Harford Road 
Baltimore, MD 21214 
(301) 254-9200 

Apple II 
Utilities Program 
Disk 0' Utilities, a programming 
utilities package for Apple II 
computers, has been introduced 
by Broadway Software on a DOS 
3.3 disk. 

Thirteen utilities are on the 
disk, allowing you to check the 
number of free sectors with every 
catalog, find hidden control 
characters in catalogs and list­
ings, generate automatic line 
numbers, dump the screen to a 

YOU CAN'T TELL 

A DISK DRIVE 
BY ITS COVER!! 

printer, undelete files, and a 
variety of other programming 
functions . 

Disk 0' Utilities sells for 
$12.95 (add $1 for shipping and 
handling) . 
Broadway Software 
642 Amsterdam Avenue 
Suite 136 
New York City, NY 10025 
(212) 580-7508 

New Product releases are selected from sub­
missions for reasous of timeliness, available 
space, and general interest to our readers. We 
regret that we are unable to select all new 
product submissions for publication. Readers 
should be aware that we present here some 
edited version of material submitted by ven­
dors and are unable to vouch for its accuracy 
at time of publication. 

COMPUTE! welcomes notices of up­
coming events and requests that tlte 
sponsors send a short description, their 
name and phone number, QlJd an address 
to which interested readers may write for 
further informalion. Please send notices 
at least three months before the date of the 
event, to: Calendar, P.O. Box 5406, 
Greensboro. NC 27403. Q 

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE 
THE MOST POWERFUL DISK DRIVES FOR YOUR AT ARI COMPUTER 

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER 

HAPPY BACKUP - Easy to use backup of even the most heavily protected disks 
HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu 
WARP SPEED DOS - Improved Atari DOS 2.0S with WARP SPEED reading & writing 
SECTOR COPIER - Whole disk read , write and verify in 105 seconds 
1050 ENHANCEMENT - Supports single , 1050 double , and true double density 
810 ENHANCEMENT - Supports single density 

SPECIAL SUGGESTED RETAIL PRICE: Get the HAPPY ENHANCEMENT 8 \0 or \050 ve,,;on with the HAPPY BACKUP PROGRAM . 
plus the multi drive HAPPY BACKUP PROGRAM. plus the HAPPY COMPACTOR PROGRAM. plus the HAPPY DRIVE DOS. plus the 
HAPPY SECTOR COPY, all with WARP DRIVE SPEED, including our diagnostic. a $350.00 value for only $249.95, for a limited time only! 
Poce includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an intemational money order payable through a 
U.S.A. bank. Ca~fomia orders add $16.25 state sales tax . Cashiers check or money order for immediate shipment from .stock. Personal checks require 
2-3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other 
ATARI compatible drives coming soon, can for information. Specify 1050 or 810 ENHANCEMENT, aD 10S0s use the same ENHANCEMENT. 
PIease spedfy ·H model for aU 8\0 d;,k drives purchased new alter February 1982. caD for help in 810 ENHANCEMENT model selection. Dealers 
now throughout the worid, caD for the number of the dealer closest to you. ATARJ Is II reglsl:ered lrlIdemark of AIlIri Computer Inc. 

HAPPY COMPUTERS, INC. • P. O . Box 1268 • M organ Hill , California 95037 • (408) 779-3830 



SAVE MORE
THAN EVER ON

/ 3M Scotch

/ DISKETTES

LIFETIME WARRANTY!

S'V SSOD—96TP1 (7«6| *2.M ea

5V OSOD—96TPI (747) S3.2S ea

B-SSSOl7*0> «.05ea

B'SSDD(741) ».S0ea

B"DSDO(7*3) 13.10 ea

Snipping: SW DISKETTES—Ma S3.00 per 100 or fraction

tneroot S- DISKETTES—Ada S* 00 per 100 or fraction

thereof OTHER ITEMS Snipping charges as shown in
atWitxxi to tBskette snipping cfiarges Piyment VISA a

MasterCard COD orders only, and $3 00 Tax**: Illinois

customer, ptease aod 8°°

Hourm: g AM-5 PM Central Tim*

For Inn Hrvice call

Nationwide: 1-800-621-6827

In Illinois: 312-944-2788

DISK WORLD!
Suite 4B06 • 30 East Huron Street ■ CHicaoo. IHinos 60611

Authorized Distributor

Information Processing Products

ONLY

$3495

SHIPPING

& HANDLING

ADD $2.50

Dealer Inquiries welcome

A compact and inexpensive Eprom eraser for the

hacker. Ii erases two chips per exposure, so if you

are one of ihose smart people who only makes little

mistakes and only needs to erase two Eproms at

a time, this eraser is for you.

CO.
7755 E Evans • Suite 400 • Scottsdale. AZ 85250

(602) 99B-7550 Arizona residents aOO 6°

p

•xjy replacements for ^fc'-:

If Anadex® 9500,9600 |j
a & WP6000 Ribbons t

3uy directly from manufacturer & save.

These ribbons are manufactured by

ftspen RibDons. Inc.' Standard ink color

s black. Red. green, blue, brown &

Durple are also available for S2.OG extra

oer ribbon.

SALL FOR FREE CATALOG.

PRICES

Anadex' 9500.

9600 & W6000 S6 00 lo S13.00 ea

Price depends on quantity ordered.

Aspen Ribbons, Inc. is not affiliated or

censed by any olher company.

Aspen Ribbons, Inc. • 1700 N. 55th St.

Boulder, CO 80301-2796 • {303)444-4054

Telex: 45-0055 • End User: 800-525-0646

Wholesale: 800-525-9966

8

/

answers:

S.T.A.R.P-A.D-
ce T<™ Adventure Recorder w*h
Perspective <n Ail Omenaons)

STOCK HELPER"
Commodore 64"

Stock HELPER is a tool to maintain a his

tory of stock prices and market indicators

on diskette, to display charts, and to cal

culate moving averages. Stock HELPER

was designed and written by a "weekend

investor" for other weekend investors.

■ f S30.00 plus $1.25 shipping, ^gfr
Canadians may pay S37.50 CDN plus $1.55 shipping.

(M)agreeable software, inc.
5925 Magnolia Lane • Plymouth, MN 55442

(612)559-1108

HELPER is a trademark ot (M)agreeable Software, Inc.
Commodore is a trademark ot Commodore Electronics Ltd.

GREAT DISKETTES
Super low prices

SYNCOM
The low priced, high quality diskette with a LIFETIME WAR
RANTY Packed in polytjags ol 10 witri Tyvek envelopes,
labels and reinforced hubs.

One of the best buys we've seen . iJ

$139
I OTY PfJ

«ea.5V4'SSDD

5%*DSDDea.
,$185

DISKETTE 70—Holds 70 5«' diskettes in dust tree
safety S14.95 ea + S3 00 Shpng

DISK CADDIES—Flip up style holds 10 5«" diskettes
$1.65 ea ~ 20 Shpng.

Shipping: 5V DISKETTES-Add S3.00 per 100 or frac
tion thereof. OTHER ITEMS: Shipping charges as shown in
addition to diskette shipping charges. Payment: VISAor MC.

COD orders only, add S3.00. Taxes: Illinois customers,
please add 8%.

Nationwide: 1-800-621-6827

In Illinois: 1-312-944-2788
Minimum Dr3tr S35Q0

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE!

DISK WORLD!

Suite 4S0G ■ 30 East Huron Streei • Cnicago. Illinois 60611

LIFETIME WARRANTY! 

S185 N,:.::oS235N 
Oty 20 C74S}- Oty. 2O 

5\10" 5S00-915TP1 (7 46) S2.lO .. 
5"" OSOD-96TPI rn 7) 13.25 _ 
8' SSSO 1'740) $2.05 .. 
8'5500(74' ) S2.!!oO .. 
8'"0500 /7"3) U10 .. 
5rIIpfIIng: 5111' OISKET'lE.5-AOa SJ.oo PI" ' 00 Of IrKIIOI'I 
m..oI 8" OtSKETTE5-AOa $4.00 per 100 Of /'raI:tKIn 
IIIeAIOI OTHER ITEMS' Snoppong d'IarVH 1$ $I'IOwn '" 
.adRIoo 10 ~ $I'oCIC)II>g CIW'gIS. P..,.......t: VISA or 
MnlerCard COO 0t0er5 only. 80CI SJ.oo. T •• .., IInoIs 
CUSt.DmlrS. CIM$t 80CI ft 

Hout1o: , AM·5 PM c.mr.1 Time 

FOI/I .. ' ..... CIO. 
N8t1onwlde: ,-800-621·6827 

In I1l1nol.: 312·944·2788 
DISK WORLD! 

Suo" 4806 • 30 East Huron Street· cr.;.go . ...-os 60611 

Authonzed 0 .stnOOl0r 3NI 
Information Processing Products 

01' 
___ 4·0 skelctlpad 

WASOIJrEZlouse. ....... __ . . ... 1 another 
a ~, a to~ . an adl/81'Iture or ~Id stimu. 
grapnill ~~. ~~~ 01 tnose whO 
fate \he lmag!"'l~-' .... inuSl..lChalemarkable 
would appr8Cl8t8 ....... " " '-' 

\001. ships 
AFTER days of dl'lf!t)Omtling bulldl~_. 011. 

and tanks 01 our ow:" deSIgn . . . . 01 

-"""""-..r::""" our own deSIgn . . . . starshiPS 01 ... . you 
a.bOUl CIlfS. planes and ...... we had our 
guessed it .... our own , 
answers: 

!t.1r.~.Fl.".~.I)· 
(Space Time Recorderw/fh 

BREAK-THRU 
...." 

ONLY 
S3495 

SHIPPING 
& HANDLING 
ADO $2.50 , 
ON"r Inquiries welcome 

A compact and inexpensive Eprom eraser for the 
hacker. It erases two chips per exposure. so if you 
are one of those sman people who only makes linle 
mistakes and only needs to erase two Eproms at 
a lime. this eraser is lor you. 

Wt1LLI G CO. 
nss e. Evans · Suite 400 · Sconsdate. AZ 85260 
(602) 998·7550 Anzona re5ldenlS add 6~ \all 

STOCK HELPERTM 
Commodore 64'· 

Stock HELPER is a toot to maintain a his­
tory of stock prices and market indicators 
on diskette, to display charts. and to cal­
culate moving averages. Stock HELPER 
was designed and written by a "weekend 
investor" for other weekend investors. 

~ S30.oo plus Sl.25 shipping . ., 

canadians may pay 537.50 CON plus SI.5S shipping. 

(M)agreeable software, inc. 
5925 Magnolia Lane · Plymouth. MN 55442 

(612)559-1108 
HelPER Is a tJallemark 01 (M)agreeable Software. Iflc. 
COIM1odore Is a tJallemark 01 COmmodore Electronics lid. 

Anadex® 9500, 9600 
& WP6000 Ribbons 

~ 
Buy directly from manufacturer & save. 
These ribbons are manufactured by 
Aspen Ribbons. Inc.' Standard ink color 
IS black. Red, green, blue, brown & 
purple are also available for $2.00 eXi ra 
per nbbon. 
CALL FOR FREE CATALOG. 

PRICES 

Anadex® 9500, 
9600 & W6000 56.00 to $13.00 ea. 

Price depends on quantity o rdered. 

'Aspen Ribbons. Inc. Is not aiMated or 
licensed by any other company. 

Aspen Ribbon •• Inc . • 1700 N. 551h St. 
Boulder, CO 80301-2796 • (303)444-4054 
Telex : 45-0055 • End User: 800-525-0646 

Wholesale: 6()()..S25-9966 

$139 
OTY. 2D 

, 
satety 
DISK CADDIES-Flip up style hOlds 10 5\6 ' disk!"es 
SI.65 ea + .20 Shpflg. 

Shlp~lnll: 5 ~' DlSKmES-Add SJ.OO per 100 Of lrac; · 
lion thereof. OTHER ITEMS: ShipPing charges as shoWn in 
addilion to dlskene shipping charges. Payment VISA or MC. 
COO ord!rs only, add SJ.OO. Tnes: illinois cu~tomelS, 
Oluse add 8%. 

Nationwide: 1-800-621·6827 
In illinois: 1·312-944-2788 

IMI!un 0rI;Ier U5.00 
WE WIll WT MY NATIONAUY AtMHTlSlD I'RlCfI 

DCSKWORLDI 
S\"te .106 • 30 Ent HYlon Slife! ' Cn,clgo. UhnO!$ 60611 



BSD Enterprises
ALL PRODUCTS ARE IN ALPHABETICAL ORDER. WE CARRY A FULL LINE OF LISTED BRANDS.

IF YOU DO NOT SEE WHAT YOU WANT, CALL AND ASK FOR IT.

WHOLESALERS, DEALERS AND OTHER

DISTRIBUTORS INQUIRIES INVITED...

212-438-4111 exl. #18

COMPUTERS

AITOS

586 20 4599 95

536-40 6999 95

996 40 8399 9b

MMI

600H 135 95

BOOHL 734 95

1200x1. 'call

1400XL 'CALL

1450HLD "C*tl

APPLE

lie Single DO 'CALL

lit Duo D D 'CALL

111 "CAU

LISA "CALL

MACINTOSH 'CALL

COLECO

ADAM 52 1 95

COLUMBIA

16001V 2219 95

16001V 3399 95

1600 VP 2149 95

COMMODORE

VIC 20 75 95

C-64 !75 9i

EXEC 64 679 95

CQMFM

COMPAQ 'CALL

COMPAQ + 'CALL

CROMENCO

FULL LINE -CALL

EAGLE

SPIRIT 2 2299 95

SPIRIT XI 3299 95

IIE-1 1435 95

IIE-2 1799 95

IIE-3

IIE-4

PC-1

PC-2

PC-XL

1620

1610

1640

2199 95

3275 95

2019 95

2319 95

3059 95

3039 95

4149 95

5599 95

BUM

JX-10 "CALL

FRIXKLIh

ACE 1000 "CALL

ACEFAM PACK 'CALL

ACE PRO + 'CALL

ACE 1700DMS 'CALL

MEWIETT-PACKARD

41C 129 95

41CV 1B9 95

41CX 775 95

71B 369 95

75C 689 95

150 2899 95

PC 'CALL

PC]' 'CALL

IJ.M.

■C -CAU

CJR "CALL

C-Xl -CALL

KPTMO

11 "CALL

IV 'CALL

10 'CAL1

NEC

PC8201A 539 95

HOI IB69 95

HO? 2344 95

H03 3BM 95

H04 ?37fl 95

OLIVETTI

M18 D'2 -CALL

M18PT "CALL

RADK) SHACK

100 664 95

* B79 95

IP 1199 95

12 !3:i 9S

'6B 3299 95

2000 ??99 95

SANTD

550

SSS

MOO

1160

1160

1200

1250

4000

«D50

•CALL

•CALL

1199 95

1179 95

1719 95

1399 95

1819 95

1S39 9S

1B89 95

SHARP

PC 1250 75 95

PC 1500 135 95

PC 5000 "CALL

TELEV10EO

TELEPORT PORT "CALL

SOOA 999 95

«02 7449 95

803 1799 95

B02H 4?99 95

806/30 4749 95

B16/40 8799 95

160! 'CALL

1603 'CALL

TEXAS INSTRUMENTS

PRO 1669 95

TIM EX-SINCLAIR

1900 21 95

2068 "CAU

DISK DRIVES

AMOEK

bV. - 199 95

ATARI

1050 279 95

COMM000RE

15* 179 95

COMDEX

10 MB "CALL

COflVUS

6 MB 1559 95

HUB ?1?5 95

2DMB 2799 95

DAVONC

10MB 1499 95

IS MB 19?9 95

21 Mfl 7199 95

EAGLE

32OKB"wiOi 34995

ID MB 1719 95

3? MB 2799 95

FRANKLIN

ACf! "CALL

M1CR0-SC1

A 2 169 95

XL 139 95

A-B2 359 95

PEGASUS

10 MB 1069 95

23 MB 1599 95

PERCOM

ATBB-Sl 779 95

ATB8 51PO 365 95

AT88A1 21995

RFD10 51 345 95

RFD40S? 569 95

RFD40AI 21995

RFD44S1 39995

RFD41S2 679 95

5 MB 1799 95

10 MB H99 95

IS MB 1899 95

70 MB 7??9 95

OUADRAM

QUADISKENTIRE UNE 'CALL

RANA

1000 759 95

ELITE I 739 95

ELITE II 389 95

ELITE III "99 95

FOR I B M 239 95

SANTO

3200 'CALL

6400 'CALL

EDO&EFD 'CALL

TALIGRASS

12 'CALL

20 -CALl

CALL
WE DO NOT ONLY MEET PRICES...

WE BEAT

EVERY LEGITIMATE PRICE

8003465001

2124384111

TECMAR

ID MB 1995 95

15 MB 2?99 9S

33 MB 3099 95

XEROX

5V DUAL 569 95

8-DUAL 1049 95

MODEMS

MARK I

MARK II

MARK 111

MARKV

MARK VI

MARK VII

MARK XII

59 9S

59 95

59 95

79.9S

79 95

1»95

89 95

719 95

CHARACTER

GENERATOR

Attention alt VIC ?O

ownersi now you yes you

can pul any and all titles

you want in any place in

any color on youi video

tape to> only

$79.95

HATES

CHRONOGRAPH 169 95

5MARTC0M I 59 95

SMARTCOM II 74 95

MICROMOOEMII 209 95

U/MII+ 775 95

M/MI1E 209 95

M/M1O0 259 95

S/M3O0 199 95

S/M1200 419 95

S/M 12WB 399 95

NOVATION

CAT 119 95

JUT SS 95

SMARTCATI03 14595

SMART CAT103/71? 345 95

212AUTQCAT 50995

APPLE-CAT II 779 95

212APPLECAT 51995

717 APPLE CAT UPGRADE 789 95

ACCESS 17-3- 369 95

O-CAT 179 95

EXEC INFONE 699 95

MAXIINFONE S49 95

TRANSENO

TRANSPAKi ?65 95

TRANSPAK II 799 95

TRANSPAK III 369 95

P C MODEM ?35 95

P C TRANSPAK 321 95

U S ROBOTICS

PASSWORD ?99 95

AUTODIAL 399 95

MONITORS

AMOEK

li'GR 109 95

1? AMB 11995

13"1 COL 749 9S

13" COL RGB 369 95

■MC

WCR 69 95

12AMB 72 95

!3'COL(919t) 199 95

COMMODORE

170 189 95

HITACHI

GDR1LU

12" GR 69 95

17 AMB 79 95

NEC

9"GR 119 95

17" GR B9 9S

12'AMB 13595

12 ■ COL 219 95

17" COL KB 389 95

PANASONIC

17- GR

1J"GR 89 95

12 AMB 135 95

1!"C0L 349 95

U'CCK. RGB 389 95

PANASONIC

1?-GR 129 95

12 AMB 139 95

10" COt 219 95

13" COL RGB 309 95

PRINCETON GRAPHICS

12" COL RGB 469 95

MIMA

t2"Gfl 'CALL

13" COL "CALL

QUADRAM

OUAOCHTOWE 4S9 95

QUAOCOLOfli 179 95

SANTO

ENTIRE LINE "CALL

TAXAN

t2"GR 99 95

!?■ AMB 10995

12*C0L 7399S

17" COL RGB 7S9 95

USI

FULL LINE 'CALL

lEItlTH

FULL LINE 'CALL

PLOnERS

AMDEK

OXT 100 519 95

AMPLOT II 'CALL

ENTER

SWEET-P 419 95

SWEETPGRAPH PK6 569 95

SWEETPWIME 619 95

HEWLETT-PACKARD

7470 A 769 95

7475 13B9 95

MAHNESMANTALLT

PIXT-3 'CALL

PANASONIC

VPS8I1IA 1179 95

■MC

X-Y 749 95

PRIHTIRS

ATARI

1070 189 95

1025 269 95

1D27 216 95

AIARt

1070 1B9 95

1075 ?69 9S

1077 746 95

AXIOM

ENTIRE LINE 'CALL

BROTHER

HR15 369 95

HR K 5B9 95

IMC

BXSO 199 95

PB4Q1 569 95

BX 180 749 95

C ITOM

PR0WR1TEB 799 95

SlARViBlTEfi 849 95

PfllNTMASTER 113995

CENTRONICS

ENTIRE LINE "CALL

COMMODORE

1576 775 95

MPS-B01 179 95

ANADEX

ENTIRE LINE 'CALl

COMREX

ENTIRE LINE 'CALL

DAISYWI1TER

1500 739 95

?000 879 95

DATA PROOUCTS/IOI

PS1SMB0 899 95

WEST OF LINE

AND CONFIGURATIONS'CALL

BUUU

620 819 95

630 1559 95

EPSON

ENTIRE LINE 'CAll

GORILLA

BANANA 179 95

JUKI

6100 389 95

DEC

3550 1579 95

HEMAIN1NGLINE 'CALL

O»1DATA

73S0

7410

179 95

269 95

499 95

899 95

369 95

639 95

1859 95

2099 95

MANNESMAN TALLT

160L 539 95

1B0L 739 95

SPIRIT BO 269 95

OLIVETTI

P-'l "CALL

PANASONIC

KXP1090 249 95

KXP1I60 999 95

OUADRAM

OUAOJET 599 95

SANTO

5500 589 95

SHARP

175. '50 "CAU

SILVER REED

500 369 95

550 499 95

770 799 95

SMITH CORONA

TP-1.TP-! 'CALL

STAR HtCRONICS

CEMIN1 10 'CALL

GEMINI 15X 'CALL

DELTA 10 'CALL

TOSHIBA

1350 'GAIL

TRANSTAR

ENTIRE LINE 'CAll

TERKULS

ADDS

VPT-AT 149 95

VPT-A? 449 95

VPT-COL 1049 95

VPT-3A 449 95

HAZELTINE

ESPRIT I 439 9S

ESPRIT II 459 95

ESPfliTtli 529 95

ESPRIT COLOR 759 95

ESPRIT 6310 459 9S

LEAN SK-GLER

A0M-3A 509 95

REMAINING LINE 'CALL

SANYO

COLOR RGB 519 95

TELEV1BE0

910 529 95

925 669 95

950 879 95

970 959 95

KJLTIFUCTKMB0MDS1
AST

FULL LINE 'CALL

OUADRAM

FULL LINE 'CALL

BMPMC CARDS

AMDEK 'CALL

HERCULES -CALL

PUNTRONICS 'CALL

QUAMAM -CALL

USI -CALL

DBKETTES

FULL LINE 'CALL

TO QBOEH-Slmply dial toll tree 800-346-5001 or 212-438-4111 You may order with Master Card or Visa, or you may send a monsy

order, cashiers check, or certified ched to BSD EHTERHIISES, 1781 64th St., Brooklyn. NY. 11204. and add approximatB ship

ping handling.ano insurance charges Credit cards tor pnone orders only. AM items subject to availability and price change NO TAX
lor orders shipped out oi state. ALL MERCHANDISE SHIPPED BRAND NEW, FACTORY FRESH AND 100% GUARANTEED. For
customer service please dial 21Z-438-411T. wi.t17.

BSD ENTERPRISE 
OR ·212-438-4\" 

All PRODUCTS ARE IN ALPHABETICAL ORDER. WE CARRY A FULL LINE OF LISTED BRANDS. WHOLESALERS. DEALERS AND OTHER 
DISTRIBUTORS INQUIRIES INVITED .. 

212·438·4111 ext. " '8 

ALTOS 

ATUI 

... " 

COLECIl 

COIIII DDOIlE 

"''' 
fUIIUl1i 

~~99 ~ .... " 
"" " 

'CAll 
"m, 
"m, 
"m, 
"eM, 

n', 9~ 
ll99 g~ 
2'" 9~ 

'CAll 
-CAll 

' CAll 

"" " "" " nnn 

"'''' 
2199 95 
311595 
201995 
2~9 95 

"" " JO" " 1).19 95 
)m9~ 

' CAll 

"m, 
"CALL 
'CAll 

' CAll 

"£Wlm,"W~D 

,~" 

'" " n~95 

"''' ..,,, 
'''' " 

IF YOU 00 NOT see WHAT YOU WANT, CALL AND ASK FOR IT. 

" ." 
< 
'" 'C-X! 

" " 

, ..... 

11.11 

'"",0 

'" 

' CALL 
'tAll 
' tAU 

'CAU 
'CAU 
' CAu 

pcnOIA ~g ~ 

HOI ,a69 9'!t 
ItO? 2lU 95 
It03 18!>1 95 
H().I 2]" 95 

ouwm, 
101 '8 on ' CAll 
I,U!·', ' CALl 

'" • .. 
" ' .. 
"" 

'" '" "oo 
'''' "50 
"OO 

"" ... 
"" 

U,OIO SMACK 

s.uno 

.,," 

... " 
'" " U99 95 

1lZi 9~ 
3199 9~ 

"" " 
'CALL 
"eM, 

119'i19'1 
1(1995 
114995 

"" " 181995 

"" " "., " 
pcmo 7H~ 

PC 1 !DO 13~ 95 
I'C~ "OOl 

TUEVlDt:O 
UllPOlIl PORT ' CALl 
800A 999 9!1 
801 2u9 g; 
803 1799 95 
802H 1m 95 
806/20 ,Ug g~ 
116' 40 1799 9~ 
1607 ' CALl 

'603 ' CALL 

ltX4S INSUUII ElUS 
PRO 1669 9~ 

, .. 
"" 

1195 
'm, 

DIS( DIIMS 

"IDEl( 
~'Io " 199 95 

AlARI 
11M 211 g~ 

CO MM ODORE 
I~ II1'J5 

COIII.O 
IO M8 "eM, 

CO~VUS 
, ... B I~)99!1 

11 MB 11»9!I 
2O ",B lT9'J 9!1 

DAVDNG 
10 iolB 1~'1J95 

15 MB 191995 
21 101 8 1199 95 

EAGLE 
320 KB IIoooy ~g 9!1 
10 lol B '''9 9~ 
31 lol B U9i 95 

FRANKliN 
ACt? 

MICRO·SCI •. , 
" 

P£C.l.SUS 

-tALL 

16995 

OJ, " 

'" " 
10 lol B 1069 95 
13 101 8 1!m9!l 

P£RCOIII 
Aua'SI 
U44·SIPO 
AT 44·. ' 
RrO ' 0-51 
lifO to-51 

IIfO ' D·.' 
Rro u 'SI 
RfO u .S2 

'" 10 1018 
15 101 8 "., 

111 95 

'" " 119 95 

~' " 
"''' 21995 

'" " m" 
"" " "99¥.! 

'''' " n29 95 

OUAOUIII 
OUAO ISK 'f NTIR{ liKE 'CAll .... 
1000 1)9 95 
ElITE I 239 95 
ElITE II 189 95 
EUTE III ~99 95 
fOll l BIoI 13995 

uuo 
l?OO 'CALl 
6(00 ' CAll 
( 00 & £fO -CALL 

" " 
U LL5WS 

10 101 8 
15 MB 
)l . B 

URal 
5V" ' OUAL 
1·· OU.t.t 

IIOOEIS 
ANCHOII 

SICIo'.t.tWAN 
IoI AR~ 1 

"'AR~ II 
WJtJ( 11\ . ."" .... ,. 
IoIARM VII 
MARK XII 

"" " 1m95 

"" " 

"" "" "" ~" 
~" 

1509 95 

"" 239 95 

CHARACTER 
GENERATOR 

Allenllon (III VIC 10 
Owne'~. now you yes Wou 
can pul any and all hiles 
you wanl In any place In 
an, colol on youl vlCleo 
lape la, ani, 

579"95 

KUES 
DlJllOl«X;AAPW 169 ¥.! 
SIoIARICOiol I )OJ 95 
SW.l.RtCO,", II " 95 
IoI ICIIOIoIOO( 1oI 11 209 95 
MIN II " 125 ¥.! 
IoI I IoI Il( 1'09¥.! 
Wl iol lOll m95 
SI M lDO 199 95 
SI IoI I<'OO 44995 
SI '" IZ008 )99 9!1 

'" JoGAt 

NOVAT ION 
11 9¥'! 

"" SNARl CAl 103 u 595 
SIUIII CAl 103n l ' 3' 595 
" UUIOCAI !10995 
.I.PPt.( ·CAI It 129 9!1 
2Il .tJIPI.(CAT 51995 
111.IJ'IUCAII.f'GIIA[I2I!I!l! 
AtC£SS ,.,·3· 369 9!1 
O·CAI 129 95 
u(e IIo"F!)N( 699 9!1 
",.I.I II NfDN( 1'995 

II.I.N5(NO 
TIIANSPU I 16595 
l AANSPU Il 19995 
IRIJrISPAI( III 36995 
P C MOOl M 11595 
PC llIANSPU 32~ 95 

US ROIOIICI 
PASSWOAO 199 9!1 
. UIO OIAL 199 9!1 

IOIITORS .. '" 
11" CR 
11" .tJ.I8 
IJ"COI. 
Il '"COI. 11(;8 

'"' 12" GIl 
12 '" .1018 
13" COl 19191 ' 

COMMODORE 

'" H1Utlli 

I1"CII 
u " COL 11GB 

"'KILU 
\' ' CII 
\2 ' Aloia 

9" CA 
12' CII 
12" .tJ.IB 
12" COl 

'" 

12'" COL MB 

'AlLUONIC 

"" "" '" " 
'"'' 
"eM, 

>n" 

"''' 
"" "" 

1199!1 

"" 1J~95 

2'995 

'" " 
11 " Gil 
\2'"GII 89 95 
11" AIoI8 13~ 9!1 
11'" COl. 2~9 95 
n " COl. 11GB 389 95 

'AlL\SONIC 
I2" GII 129~ 

12" A .... ' 139 95 
10" COl 11995 
I)" COl 11GB 30i 95 

NINC£TOIl5RUMICI 
\2" COl. 11GB ' 59 95 

...... " 
Il ' GII ' CAU 
13·COI. 'CAU 

OU.l.OI.I.III 
O\J AOCHIlt)III: E ' 59 95 
OU AIlCOl.OII I 11995 

SANTO 
ENTIRE LI NE 'CAll 

"'" ,''' CII 9i95 
12" .I."'B 10995 
11" to\. 23995 
12" COLIICB m95 

us, 
fUllllN( ' CALL 

"'"' fUll liNE ' CALl 

PUTTERS .. '" 
o.n 100 51995 
."'1'1.01 II -CAll 

.. m 
SWEE T., 41995 
SWEEt·PGAAPH PKG 669 95 
SWEn·PPflINe 61995 

HEWlETl·'ACX.I.lID 
1'10 " 16995 
1~15 138995 

IIIANN U"AN U lLT 
Pln·3 'CAll 

PlIIASON IC 
VP64Qh\ 111195 

"" 
"" 1021 

"" 101~ 

1021 

'" 

ATMI 

ATMI 

AXIO M 

'" " 
"''' 
' " 9!1 

'"'' "'" 2' 695 

E!fI IAE LINE ' Wl 

IJIO l llU 
HII 15 319 ~ 
HII 25 !>89 9!1 

..., 
P8'OI 
8.110 

,we 

C 1T01l 
PAOWRJl(R 
StA/IWIIIIElI 
PRINlIoIASI(R 

CUUOII1CS 

"''' ... " 
II)'~ 

ENnRE LINE ' CAll 

COM lllooon 
I~n In¥.! 
101 1'5,101 IT9 95 

..... '" 
ENTIRE UNE "CAll 

COMUX 
(HTtM llNf "CAU 

,,., 
"" 

DAISTW'UTA 

"''' m" 
!lAU "",OUCUIIOS 

PRISM eo 899 9!1 
IIEST Of LINE 
AHO CONflCU llAl lONS ' CAll 

OIAllO 
620 81995 
630 1~59 95 

... " 
ENTIRE LI NE 'CAU 

",.ILU 
6.I.N.N.I. 129 95 

"'" .. oo "''' '" 3~~ I~9!I 

R[r.tI.ININClINE ' WL 

., 
" BJ 
~ 

" " "" 1(10 

,~" 

"''' ." " 
'" " "''' '" " "59~ 

"" " 

,~, , ... 
SPtRITIO 

'" 
,"m" 

PAlLUON1C 

'" "" 1CU'1I60 

,., 
'" '" 

ST M " re.ONICI 
CE""N' 10 'CAlL 
C(""NI I51 
O(LaJO 

UII HII.I. 

"" TUJlST.I.lI 
(Io""IIE WilE 

~S 

V" · .I.1 
v,-r·,u 
m<Ol 
v,-r·JA, 

SO" 

IIAlRTIII( 
ESPRIt I 
ESPRIT II 
ESPIIlt III 
ESPfIlTCOU)1I 
(SI'IIIT &lID 

WIU';LO 
.1.0 ... ·1.1. !109 95 
II( "'.I.IIo" ING l!NE .. ." 
COlO II IICB 

""",<0 
'" '" '" '" 
f Ull LINE 

" ...... 
fUUl!.'fE 

_CUllS .. '" 
NUCUtU 
P'WIT.o,ucs ,,, .... 
us, _rnu 
FUtt UJI( 

TO OilOER-Slmply dial toll 'ree 800·346·5001 Of 212·438·411, . You m.Jy Ofder with Master C.ud or Visa . Of you m.Jy senCl a money 
order. c.ashier"s check. or cerlilie<! cheet to ISO ENTER",'SES . 1781 64th 51 .• BrDOklyn. N.Y. t 1204. ai'ICI aCId approximate ship­
ping . II.1nClllnuai'ICI lnsulanca CIl.1IQe:S , Credit c.ards lor phone Ofders only. All ilems subjeel to availabllity anCl priu: Cll.1nge. N~ TAX 
lor orClers shipped 0111 01 sti le. All MEIICHANDISE SHima IRAND NEW. FACTOII' FIIESH AND 100% BUAilAHTEfD, For 
customer sarvlce 212-431"" . 



Lyco Computer Marketing & Consultants

toll free 800-233-8760TO ORDER

CALL US In PA 1-71 7-327 1824

FOR ATARI

COMPUTERS

HARD DISK

DRIVES for

APPLE IBM-PC

AT88S1 ..

AT88S2 ..

AT"S1 PD

RFD40S1.

RFD40S2.

RFD44S1.

$299.00

$535.00

.$439.00

$399.00

$675.00

$449.00

5MEG..

10MEG

15MEG

20MEG

$1349.00

$1 599.00

$1999.00

$2359.00

I RS HO il. .-■-.

AT88 doubler

TEXAS

INSTRUMENT

Disk Drive...$245.00

TRAK DISK DRIVES

AT-D1 $379.00

AT-D2 S399.00

PRINTER CABLE $22.95

Software for ATD-2 $22.95

RANA

DISK DRIVE

COMPUTER CARE

BIB

5V. DISK DRIVE

CLEANER S12.75

COMPUTER CARE

KIT $19.75

SSI

Battle of Shilo $26.75

Tigers in the Snow— $26.75

Cosmic Balance $26.75

Knights of the Desert. $26.75

Battle for Normandy . $26.75

Germany 1985 $36.75

RANA

DISK DRIVES
E»» i .. $295.00

EIIW2 . S449.OO

Elite 3 $559.00

MICRO-SCI
call

A40 call

A70.. call

MUSE

Castle WoHenstein .... $20.75

Caverns of F net so $20.75

Robot War $26.75

CONTINENTAL

Home Accountant

Book of Apple Software

BRODERBUNO

Bank Street Writer

AE

LODE RUNNER D

Choplifter

David's Midnight

SPINNAKER

Kindercomp

Story Machine

FaceMaker

Snooper Trooper

Delta Drawing

$51 75

$16 75

549.75

$24 75

524.75

$24.75

$24.75

$21.75

$23.75

$23.75

$29-75

$34.75

'x commodore

1212 Programmers Ad.$44.75

1213 Vicmon... $44.75

Vic 20 dust cover $6.99

Vic 64 dost cover.... $6 99

TIMEWORKS

INVENTORY »33.73

ACCOUNTS REC »50.T5

ACCOUNTS PAY t5fi.75

GENERAL LEDGER SS8.75

PAYROLL SS». 75

CASH FLOW »5B.75

SALES ANALYSIS SSB. 73

Fi EC CHECKBOOK $30.75

MONEY MANAGER S50.73

DATA MANAGER 139.75

WALL STREET S5B.73

HES64

Sound Bo* $9.95

64 Forth $55.75

Hesmon S25.75

Turtle Graphics $37.75

Heswriter $28.75

Grrdrunner $19.75

Attack ol M C $22.75

Turtle Trainer $22.75

Turtle Tutor $22.75

Paint Brush $22.75

Benji $25.75

Home Manager ..$28.75

Time Money Mgr S44.97

OmniCalc $33.75

Sword Point $19.95

Has Modem S52.75

CARDCO
Cardprmter / LQ1 $49900

Cardprmt 0M1 $109.00

5 Slot Expansion 64 $54.OO

64 Write NOW $39 OO

64 Mail NOW $29.00

2j Write NOW $29.OO

64 Keypad $29.00

Universal Cass. Int $29 75

Printer Utility $19.75

6 Slot Expansion $79 95

3 Slot Expansion S24 95

PRINTER!NTERFACE $39.75

PRINTER INTERFACE with

lull graphics $65.75

LIGHT PEN S29.75

ATARI
Computers for people.

O

PARKER 20

Frogger (ROM)

QBert (ROM)

Tutankham Iroml

$33 75

$33 75

$33.75

BLANK DISKETTES
ELEPHANT

Single Sld» SD (10) «17.75

Single Sld« DD {10) S21.75

Double Sid* 00 [10) S2B.75

MAXELL

MD I (10) *28.75

MD 11(10) »38.T3

CERTRON CASSETTES

CC-10 12 for $15.99

CC-2O 12 for SI 7.BB

INNOVATIVE CONCEPTS

Disk Storage (holds 10)....S4.B5

Disk Storage (holds 15)....SB.95

Disk Storage (hold150).... $26.95

EPYX

Temple of Apshai $26.95

Star Warrior $26.95

Crush. Crumble A Chomp $22.75

ADVENTURE

Sagas 1 Adventureland ..$29.95

Saga»2 Pirate Adventure.$29.95

Saga*3 Secret Mission . $29.95

Stone of Sisyphus $24.95

ALIEN GROUP

Atari Voice Box $99 OO

Apple Voice Box S129.OO

SPINNAKER 64

Kindercomp $21 75

Story Machine $23.75

Face Maker $23.75

Snooper Trooper. $29.75

Delta Drawing $34.75

Shamus II c/d $24.95

Pinhead c/d $22.95

QUICK BROWN FOX

OBF Word Processor $49 95

LJK

Letter Perfect $105 00

Data Perfect $95.00

ADVENTURE INTERNATIONAL

S Adams Adventure $28 75

VIC-64

Household Finance C/D $24 75

VIC 20

King Arthurs Heir Cass $24 75

SYNAPSE

BLUE MAX C/D $24.75

Ft. APOCALYPSE C/D.. .$24.75

PHAROAH-SCURSE C/D... $24.75

ALIEN GROUP

Voice Box 2 . $99.75

DON'T ASK
Sam $41.75

Abuse $15.95

Teleatri $27.95

Poker Sam . $24.95
FIRST STAR

ASTRO CHASE C/D....$22.75

BRISTOLS C/D $22.75

FLIP FLOP C/D $22.75 APX

3R Math $19.95

Typo Attack $24.95

Family Budget $19.95

F. Cash Flow $19.95
600XI SCALL

800XL for

1400XL... Lowest

1450 Prices
1020 PRINTER NOW

1025 PRINTER IN

1027 PRINTER STOCK

1050 DISK DRIVE ...SSAVES

1010 RECORDER $74.75

BRODERBUND

Bank Street Writer D ***9 75

AE 0 $24.75

Apple Panic D $23.75

Choplifter ROM $32.75

David's Midnight $24.75

Stellar Shuttle C/D $18.75

Ft. Apocalypse $24.75

EPYX

GATEWAY TO

ASPH1 R $28.75

JUMPMAN JR R . $28.75

PIT STOP R $28.75

GATEWAY TO

SSI

Battle of Shilo C/D $28.75

Tigers in the Snow C/D.... $26.75

Battle for Normandy C/D ..S26.75

Knights of the Desert C/D .$26.75

Cosmic Balance C/D $28.75

ONLINE

Frogger $24.95

Wizard A Prln $26.95

ROKLAN

Wizard of War $29.75

Gort $29.75

O«Iuk Invader $27.95

BIG 5

Miner 2049 $32.75

EASTERN HOUSE

Monkey Wrench 2 $52.75

BRODERBUNO

LODE RUNNER 0 $24.75

OPERATION

WIRLWINDD $29.75

DROLD $24.75

PARKER BROTHERS

Tutankham R $33.75

Super Cobra R $33.75

Astro Chase R $33.75

Froggef R $33.75

OBertR $33.75

Popeye R $33.75

Risk R $42.75

Cheta R $42.75

SPINNAKER

Story Machine R $26.75

Face Maker R $24.75

Kinderomp R $20.75

Fraction Fever R $24.75

Delta Drawing R $26.75

Lyco Computer 
TO ORDER TOLL FREE 

CALL US 
800-233-8760 

FOR ATARI 
COMPUTERS 
ATBBS1 .... 5299.00 
ATBBS2 .... 5535 .00 
AT"S1PD . .. S439.oo 
RFD40S1 .. . 5399.00 
RFD40S2 ... 5675.oo 
RFD44S1 ... 5449 .oo 
ATBB 

... $26. 75 
.. $26.75 
.. $26.75 

In PA 1 · 717 ' 327· 1824 

HARD DISK 
DRIVES for 

APPLE IBM-PC 
5MEG ... . . 51349.oo 
10MEG ... 51599.00 
15MEG ... 51999.00 
20MEG ... $2359.00 

TEXAS 
INSTRUMENT 
Disk Drive ... 5245.00 

RANA 
DISK DRIVES 

El i'e 1. . 5295 .00 
El il. 2 ............ 5449 .00 
Elit. 3.. . .. 5559 .00 

MICRO-SCI 
A2 . .. ........... .. c.1I 
A40.. c.1I 
A70 .. .. ..... .. C.II 

MUSE 
C .. II. WolI.nlt.i n .. .. 520 .75 

TRAK DISK DRIVES 

...... $379 .00 
AT·D2 .. .. 5399 .00 
PRINTER CABLE ...... $22 .95 
Sottw.reior ATD-2 .... $22 .95 

RANA 
DISK DRIVE 

COMPUTER CARE .,. 
5'1. DISK DRIVE 

CLEANER .... .... ... 512.75 
COMPUTEA CARE 

KIT $19. 75 

CONTINENTAL 
Hom. Account.nl . . .. 551 .75 
Book 01 Appl. Sottw.re . 516 .75 

BROOERBUNO 
B.nk Streel Writ.r . 549 .75 
AE . .. ... 524 .75 
LOOE RUNNER 0 $24 .75 
Chopliher .... .. .... 524 . 75 
Davld ' i Midn ight ... . .. . 524 .75 

SPINNAKER 
Kindercomp .. . .. ......... 521 .75 
Story M.chlne ......... .. 523 .75 
FaceM.ker . . ... 523 .75 $26 .75 

526.75 
........ 538 .75 

Cavern I of Frietag ..... $20 . 75 Snooper Trooper ........ . 529 . 75 
Robot W.r .. 526 .75 Delt,Or.wing . 

commodore 
1212 Programm.rl Ad .S44 .75 
1213 Ylcmon .... 544 .75 
VIC 20 dull cov.r ...•.... 56.99 
YIC 64 dUlt cov.r ... 56.99 

TIMEWORKS 
IHVEHTORV ....••.• , ..•. . . • 511.78 
"'CCOUHTI AlEC ..... . .... '511. n 
",CCOUNTS PAY .......... 1511.75 
GEHERAL LEDOIER ...... '511.75 
P ... VROLL ......... ......... 1511.75 
CASH flOW .. ............ '511. 75 
SALES AH ... LVSIS .. .• , .... '511.75 
fLEC. CHIECKBOOK ...... I5I1.n 
... OHIEY ...... H ... OIE" ... . ... '58.75 
DATA ...... HAOIER ........ .. u8.n 

SYNAPSE 

HES 84 
Sound BO;l ............. $9.95 
64For1h ................ 555.75 
Hel mon ............... 525.75 
Tur1le Graphicl ....... 537 .75 
Hel wri tar ........ 528.15 
Gridrunner .. ... ....... 519 .75 
Anlck 01 M C .......... 522 .75 
Tur1le Trainer .... . 522 .75 
Tur11e Tutor .. ... ....... 522 .75 
Paint Brulh . ... $22 .15 
Benii ..... .. ... $25 .75 
Home Manlger ....... $28 .15 
Time Money Mgr . . $44 .97 
OmnICllc .. . .. $33 .75 
Sword Point ...... ..... 519 .95 

........ $52 .75 

BLUE MAX CIO ...... .. 524 .75 

A\..IEN GROUP 

VOIC. 80_ 2 . $99 .75 

DON'T ASK Ft. APOCALYPSE C/ O ... $24. 75 
Sam 541.75 
Abuse . .... .. 51 5 .95 

PHAAOAH'S CURSE C/O .•• 12:4.75 

FIRST STAR Tel.at,i. 527 .95 
Poker Sam . . 524 .95 

ASTRO CHASE C/D . .. 522 .75 
BRISTOLS CI O .. 522 .75 
FLIP FLOP C/ O ....... 522.75 APl( 

... $CALL 
800XL. ....... for 
1400XL. .. Lowest 
1450 ..... Prices 
1020 PRINTER ........... NOW 
1025 PRINTER .............. IN 
1027 PRINTER . . . .... . STOCK 

.. $SAVE5 

3R Mllth ....... 519.95 
TVpo Attack .. . 524 .95 
Fllmlly Budg., .. .. 519.95 
F . Cash Flow . ... . ... 519.95 

BROoERBUNO 
Sank Street Wrlt.r D ... ... $49 . 75 
AE O. 524 .75 
Apple Panic D ....... ..... 523 .75 
Choplitter ROM .......... . $32 .75 
Davld's Midni ght .. 524 .75 
Stellar Shuttle C/ O. 518 .75 

CARDCO 
Cardprinl. r I LOt ... . .. . $499 .00 
Cardp,.nl oMl . . .. ... ... $109 .00 
5 Slot E_plnl lon 64 ..... $54 .00 
64 W,it. NOW . ....... . .. 539.00 
64 Mail NOW ............ . $29 .00 
2 .. Wrlle NOW . .. .... . ... . $29 .00 
64 K.ypad . .......... .. .. $29 .00 
Uruve,.al Clsa . Inl .. .... $ 29 . 75 
Pr int., UtilIty . ... .. 5' 9 . 75 
6 Slot E_panllon.... .. 5 79.95 
3 Slot E_paniion.. 5'4 ~5 

PRINTER INTERFACE ........ 539.75 
PRINTER INTERFACE w ith 

lutl graphicl .. . .. 565 .75 
LIGHT PEN ............ .... . 529.75 

PARKER 20 
Frogger JROMI · 
OB.r1jROMI 

EPYX 

GATEWAY TO 

... 533 .75 
. 533 .15 

ASPHIR .. . .. . . . 528.75 
JUMPMAN JR R . .. 528.75 
PIT STOP R . .. 528.75 
GATEWAVTO 

551 

Betti. of Shilo C/ O.. .126. 75 
Tigers In the Snow C/ O .... $26 . 75 
S.«I. fo, Normandy CI D .. 128. 75 
Knights of the O ... r1 C / O . $26 .75 
COlmlc aalanc. CIO ... $28.75 

ON,UNE 

Frogge' ... .. ........ 524.95 
Wizard & Prln .............. $26.95 

ROKLAN 

Wizard of War . S29. 75 
Gorl ....... .......... $29 .75 
Deh,. Invade' ........ . ... .. $27 .95 

BIG 5 

BLANK DISKETTES 
ELEPHANT 
Single 81ct. SO (10) ....... • ,7 .75 
~ngl. SIde; DO (10) ....... 121 .75 
Double Side DO (10) ••. , .. 128.75 
MAXELL 
MD I (10) .... . ..........•.. • 28 .7 5 
MO II (1DJ ............ •.•. . • 38 .75 

CERTRON CASSETTES 
eC' 10 '2 'or .............. 11 5 .90 
CC' 20 12 for ......•.•.. ,: ."7 .99 

INNOVATIVE CONCEPTS 
DiU. Storage (holda 10) .... ... . 85 
DiU. 5toragelholda 15) .... lg .85 
Dlak StoravelholdaSO) .. .. 128.85 

EPVX 
Temple 01 Aplh.i . 
St.r W.rrior .. .. . 
CrUlh . Crumbl. & Cttomp 

ADVENTURE 
Saga_ 1 Adventur.land .. . 529 .95 
Saga_2 Pirate Adventure 529.95 
Saga.3 Secr.t MI"Ion .. 529 .95 
Stone 01 Silyphul . ...... . 524.95 

ALIEN GROUP 
Alari Yolce BOI 
Appl. Yoice BOI . 

Klnd.rcomp ... 
Siory Mlchin. 
FJllc. Mlk.r •... . 
Snooper Troop.r. 
OeUa Drawing . 
ShamUI II c / d .. 
Pinhead c l d 

OUICK BROWN FOX 
OaF Word Proc e .. or . 

WK 

lener Perlect ... 
DatI Perlect.. . $95 .00 

ADVENTURE INTERNATIONAL 
S. Adami Adventure ... 

VIC·64 
Houlehold FInance C / O . 

VIC 20 
King Ar1hurs Helf Cass 

BRODERBUND 

lODE RUNNER D ..... 124.75 
OPERATION 

WIRlWINDD ..... $29.75 
OROlO ............... $24.75 

PARKER BROTHERS 

Tut.nkh.m R ..... .... .. 
Sup.r Cobra R .. . 
.... ,ro Chal. R ......... . 
Frogg.r R ....... $33.75 
OB.rt R ................. 133.75 
Popeve R .. $33. 75 
Rilk R ...... . .. $42 .75 
Chell R 

SPINNAKER 
Story M.c h ln. R .... 



Lyco Computer Marketing & Consultants

toll free 800-233-8760
TO ORDER

CALL US In PA 1 717-327-1824

PRINTER PRINTER PAPER

INTERFACING AVAILABLE

Available for IBM PC, Apple, Atari, Vic 20 & Vic 64
SAVE= PRINTERS

EPSON OKIDATA

LETTER QUALITY

SMITH CORON ATP2... $449.00

DIABLO 630 ..$1719.00

ALPAHCOM42 $89.00

ALPHAC0M81 $1 29.00

NEC 8023 S369.OO

NEC 8025 $699.00

NEC PC-8200

COMPUTER SCALL

RX-80 SSAVES

RX-80FT ON

FX-80 In-Stock

FX-100 EPSON

MX-80FT PRINTERS

MX-100 $$CALLS$

MANNESMANN

TALLY

SPIRIT SO $CALL

MT16OL $CALL

SO SSAVES

B2A CAUL for

83A LOWEST

84 PRICES

92 on thete

93.i' In-Stock
PACEMARK 2350... PRINTERS

ATARI 850

REPLACEMENTS

IN-STOCK

CITOH
GORILLA GX1OO S179.00

PROWRITER851O ...S339.OO

PROWRITER II $659.00

8600 S1O25.OO

STARWRITER S1099.00

PRINTMASTER $1499.00

STAR MICRONTICS
GEMINI 10X $269.0O

GEMINM5X $CALL

DELTA10 $479.00

MODEMS

ANCHOR MARK I . .579.00

ANCHOR MARK II. S79.0O

HAYES SMART ...S239.OO

HAYES MICRO II S3O9.OO

Micro Bit

|MPP-1OOO $129.75

NOVATION

CAT S144 00

D-CAT ... -5155.OO

J-CAT S1 15.00

APPLE CAT II...S279.00
212 APPLE CAT S589.00

CORDLESS

TELEPHONES

from... $69.75

MONITORS
Sakata Color S229.OO

Amdek Color I S275.OO

Amdek 3OO Green $149.OO

Amdek 300 Amber .... $149.00

Gorilla Green $99.00

DUST COVERS

800 $3.99

400 $3.99

1200 S3.99

410 $3.99

810 S3.99

1050 $5.99

PROWRITER $5.99

GEMINI 1OX S5.99

PERCOM DISK $5.99

VIC 20/64 $5.99

apple

APPLf DUMPl INT. GX 599 7->

APPLE DUMPUNG64 nfi BuftertSI 79 75

INFOCOM

Zork I. II. orlll S26.75

Deadline $33.75

HES 20
HES Writer... $25.75

HESMONRom. $25.75 Shflmut $25.75
Turtle Graphics. $25.75 p'°tect°r $25.75

VIC 64/20

PACMAN $33.75

DON KEY KONG $33.75

DIG DUG $33.75

CEFENOER $33.75

CENTIPEDE $33.75

FIRST STAR 64

BRISTOLS C/D S22.75

FLIP FLOP C/D $22.75

SYNAPSE 64 commodore /V
ZEPPELIN C/D $24.75

BLUE MAX C/D S24.75

DIMENSION XC/D....$24.75

EPYX 54

ASPHI R $28.75

JUMPMAN JR R S28.75

PITSTOPR $28.75

BR0DERBUND64

BANK STREET

WRITER S49.75

CHOPLIFTER $24.75

LODE RUNNER $24.75

$24.75

KOALA TOUCHTABLET... $69.75

AT88S1 ..$299.00

RDF44SI $449.00 GEMINI 10 $269-00

IBM

PACMAN

DONKEY KONG.

DIG DUG

DEFENDER

CENTIPEDE $27.95

ATARI

....$27.95 $29.75

....$27.95 $29.75

....$27.95 S29.75

...$27.95 $29.75

$29.75

APPLE

PACMAN $27.95

DONKEY KONG $27.95

DIG DUG $27.95

DEFENDER $27.95

CENTIPEDE S27.95

KOALATOUCHTABLET...$99.75 KOALATOUCHTABLET. ..$69 75 KOALATOUCHTABLET.. $84.75

DEADLINE

ENCHANTER

INFIDEL

PLANETFALL

STAR CROSS

SUSPENDED-

WITNESS

ZORK I

ZORK II

ZORK 111

.-$34.75

.$34.75

. ..S34.75

...$34.75

..$34.75

..$34.75

..S34.75

.$34.75

..$34.75

..$34.75

$34.7S

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

$34.75

48KRAM ....$75.00

64KRAM ....$99.00

ATARI WRITER $79.O0

BUSINESS

"•hale $159.75
Letter Psrtact jafl 75

Lofter P«rf«ct $69.75

Data Perfect »89 75

TEXT WIZZARD .

SPELL WIZZARD

$34.75

.$34.75

Fila Managar »89 75

Horn* File Mgr S6B „

C R■' S S199.75

A
ATARI
Computers for people.
O

TO ORDER

CALL TOLL FREE

800-2 33-8760 pTS
[Customer Service 1-717-327-1825 Jersey Shore. PA 1774C

Or send Order lo

POLICY

In-stock nems shipped within 24 hours of order. Personal

checks require tour weeks clearance before Shipping. No

deposit on CO.D. orders. Free shipping on prepaid cash orders

within the continental U.S. PA residents add sales tax. All

products subject to availability and price change. Advertised

prices show 4% discount offered for cash, add 4^ for Master

Card or Visa. DEALER INQUIRIES INVITED.

Lyco Com p uter Marketing & Consultants 
TO ORDER 

TOLL FREE 800-233-8760 
CALL US In PA ' · 717·327·1824 

PRINTER 
INTERFACING 

PRINTER PAPER 
AVAILABLE SAVE 0 " these 

tn-S lo ck 

"",Illb il lor IBM pc , Apple , ,1Ulrl , Vic 20 & Vie &4 

EPSON 

LETTER QUALITY 
SMITH CORONATP2 .•• 1449.00 

DIABLO 630 .. $1719.00 

ALPAHCOM 42 ........ $89 .00 
ALPHACOM 81 •...... $1 29 .00 
NEC 8023 ...•.•...... $369 .00 
NEC 8025 ............ S89" .00 
NEC PC·82OO 

COM PUTER . . .. $CALL 

MODEMS 
ANC H OR M ARK I . . 579 .00 
ANCHOR MARK II . 579 .00 
HAYES SMART ... 5239 .00 
HAYES MI C RO II 5309.00 

......... 5144 .00 

5155 .00 
J·CA T . . .... ... 51 15.00 
APPLE CAT II .... 52 7 9 .00 
2 12 APPLE CAT . 

Rx·ao ........ ... SSAVEI 
RX·80FT . . . ...... ON 
FX·80 . .. . . In-StOCk 
FX·l 00 . . . ....... EPSON 
MX-80 FT ..... PRINTERS 
MX' l 00 ............. $SCAl.LS$ 

MANNESMANN 
TALLY 

SPIRIT 80 . 
.. T 160L .. 

.•. $CALL 

CORDLESS 
TELEPHONES 
from ... $69.75 

MONITORS 
5.k.~ CoLor ......... $229.00 

Am dek Color I .. . .... $275 .00 
Amdek 300 Gree n . $ 149 .00 

Amd ek 300 Amber . $149 .00 
Gorilla G reen ........... $9 9 .00 

VIC 6-4/ 20 

OKIDATA 
so ..... ... ... ssAves 
82A .•.•.•••.••••.••.• CAL L fOf 
8314. ••••••••••.•••..•• LOWEST 
84 ... .......... ..... .. PRICES 
9 2 . _, ................. on t he • • 
93 .t~ .................. l n-Stock 
PACEMARK 2350 ••• PRINTERS 

ATARI850 
REPLACEMENTS 
IN'STOCK 

DUST COVERS 
800 ...... ......•. 
400 ....... . 
1200 .. . 
4 10 
8 10 .................... $3.99 
1050 ............... . $5 .9" 
PROWRITER ........... $5 .99 
GEMINI l OX ...... $5.99 
PERCOM DISK . $5.99 
VIC 20 /64 ... . $5 .99 

CITOH 
GORILLA GX100 ... . 5179.00 
PAOWRITER 85 10 ... $339,00 
PROWRITER II .... ... $ 859.00 
8600 ............... . 51025 .00 
STARWRITER . ...... $1 099 .00 
PRINTMASTER ••••• $14519.00 

STAR MICRONTICS 
GEM INl l 0X ......... . $269.oo 
GEM INI1 5X ........ .. . $CALL 
DELTA 10 ........... . 1479.00 

APPlf OUMPL INC, GX 599 7!o 

APPLf OUMPUNG6d t16 BuNl'fI51 7975 

INFOCOM 
lork I. II. or III 
Dea tlli n e . 

PACMAN ............... $33.75 commodore HES 20 SYNAPSE 64 HES Writer .. $25.75 

HES MaN Rom . $25 .75 
Turtl. Gr. phles . $25.75 

Sh.mut ...... $25.7 5 
DONKEY KONG ........ $33.75 Pro leetor .... $25.75 
DIG OUG .............. $33 .75 

lEPPELIN CI D ....... $ 24 .7 5 BRODERBUND 64 

BAN K STREET I)-~FENDER ........... $33.75 
BLUE M AX C/ D ....... $ 24 .75 
DIMENSION X CI D .. .. $ 24 .75 

I ~EFHJOM 1 

CENTIPEDE .. .. $33. 75 

FIRST STAR 64 

BRI STOLS C/ D.. . $22 .75 
FLI P FLOP C/ D ... ... . $22 .75 

EPYX 64 

ASPHI R ..... $28.75 
JUMPMAN JR R ... .. .. 528.75 
PIT STOP R ......... ... $28.75 

WRITER ..... ........ $49.75 
CHO PLIFTER .. ... $24.75 
LODE RUNN ER ........ $ 24 .7 5 
ORa L. .. . $24 .75 

KOALA TOOCHTABl£T ... 169.75 

AT88S1 .$299.00 
RDF44S1 $449.00 

IBM 

......... $27 .95 
... .. $27.95 

... $27 .95 
..... ....... $2 7 .95 

CENTI PEDe ... ... 527 .95 

KQAlATOUCHTABLET .. $99.75 

· ...... $34.7 5 
ENCHANTER ........ $34 .75 
INFIDEL ......... $34 .75 
PLA NETFALL .... $34.7 5 
STAR CROSS ......... 534 .7 5 
SUSPENDED ..... $34 .75 
WITNESS ..... $34 .75 
lORK I ........ 534 .75 
laRK II .. $34 .75 

... .. $34 .7 5 

............. $29.75 
..... . ............ $29 .75 

...... $29. 7 5 
........... $29 .75 

$29 .75 

KOALA TOUCH TABLET .. $&9,75 

..... 534 .75 
....... $34.75 

· ..... . ...... $34 .75 
........ $34.75 

.. 534 .75 
... $34.75 

.... 534 .7 5 
· ............. $34 .75 

..... $34 .75 
. $34 .75 

TO ORDER 

GEMINI 10 ....... $269.00 
APPLE 

PACMAN . ... 5 27 .95 
DON KEY KO NG ....... $27 .95 
DIG DUG ... .. .......... $27 .95 
DEFE NDER ........... $27 .95 
CE NTI PEDE .. .. $27 .95 

KOAlA TOUCH TABl£T .. , 584.75 

............ $34 .75 
............. 534.75 

.... $34 .75 

.... 534.75 
....... $34 .75 
...... 534.75 
..... $34 .75 

. $34 .7 5 
..... $34 .75 

.. $34 .75 

48K RAM ... . $75 .00 
64K RAM ... . $99 .00 

ATARI WRITER . . .. $79.00 

BUSI NESS 
VI. lc.,c ............... 1159 .75 
Lett.r Perfect .. ... ... . 189.75 
Lett.r Perfect. .. ,..... 189.75 

o.t. Perf.ct ............ 189.75 

TEXT Will ARD....... $34 .75 
SPE LL Wi llARD . . $34 .75 

FII. Man.".r .. ,.. . .. ·leD. 75 

Hom. FII. M"r .. , ...... '1159.75 
Book .. p.r ............ 1119. 75 
C. R. I.S ............... 5 1 

PO LICY 

CAll TOll FREE 

800-233'8760 
Or se nd o rd e r to 
L yco Compute r 
P.O . BO le 5088 

In· stock lIems shIpped WIthin 24 h o urs 01 o rder. Pe rsonal 
ch eeks require l o ur weeks clearance belore shiPPing. N o 

deposi t o n C.O.D. o rders. Free shipping on pre paid cash orders 
w i thin the conl inental U .S. PA resld enlS add sales tax. A ll 
products su bj ect 10 availal)lUty and p rIce change . Advertised 

p rices sh o w 4 1:1.0 d lscounl o ltered lor c ash . add 4 1:1.0 'or M aster 
Sho re . PA 17 74C o r Ylsa . 



COMPUTER M»41L ORDER
NEC PRINTERS

NEC 2050 -339 00
NEC 3550 '1679 00

PERCOM/TANDOM

DISK DRIVES
5»" 320K Roppy '22g DO

5 Meg Hand wiConcroUer . CALL

10 Meg Hard wConcroller . CALL

15 Meg HarO w.Controler ...CALL

20 Meg Hard .WControiler . .CALL

AMDEK
310A Amur Mentor '169 00

□XV 100 Water '599 00
Color II 1399 QQ

AST RESEARCH
5< Pbk Rus from. . . '379 00

Camoo Pfcjs U (ran . '279 00

Mega Plus. Iron "303 00

I/O Plus fron '139 00

QUADRAM
QuBOIir* '479 00

Ouadaaanl as Bw as '?B9 00

Guao 512 Rub as low as '34900

QuaOcolor as lo«v as ... '319 00

CnrcrcgrapH . .-99 00

Paraiel Interface Board . .'83 00

B4K RAM Craps Kit '59 00

MICROPRO
VWjrOSUIr/MB.IMerge . '349 00
itAjSw '299 00

SpelStar '159 00
CeJcSlar '99 00

MICROSTUF
Crosstalk . . . '105 00

MICROSOFT
Mutwpian .. . '159 00

ASHTONTATE
0BA5E n '3E9 00

FnOay! . '1B5.D0

IUS
EasyWrrrer u '249.X

Eas»5pe»er '119.00

Ess/ftWr '33300

CONTINENTAL SOFTWARE
1st Class Mai/Form Letter '79 00

Home AanirMn Plus 'BBOO

IBM
VISICORP

WaCrfc

ViaCalc 4

VisiCalc ^VhianceO

VisiWora/Soeil

Wstrenu/Ptot

ViaLjnk

ViaRfe

VisScnediJe

Viade.

VisPlot

VESiTerrn

Desktop Ran

Bus Forecast Model

StrelctiCalc

VisTutor Cafe

Vis Tutor AdwanceO

V'sTutor Worn

,■ On f..,,

V'Si On Grdpn

V.si-On Word

Visi—On Mouse

Vis- On Host

IBM

■159.00

■249.00

'199 DO

■199 00

■139 00

■199 00

•75.00

•75.00

■59.00

'75 00

'259 00

'2B9 00

•179 00

•375 00

'159 00

'319 00

APPLE

•159.00

•369 00

•199 00

■169 DO

•169 00

■199 00

'15900

•135 00

•75 00

ME9 00

'75 00

•75 00

■59 00

•75 00

'59 00

ofil
IBM APPLE

•S9 DO *79 00

Graph *89.00 '79 OG

Report '79.00 '79 00
File •B9.00 -79 00

Solutions" as lew as '16.00 '16 00

'Call On TiUes

MONOGRAM
□titan and Santa *iQ9 00

LOTUS
1-2-3 '399 00

PROFESSIONAL SOFTWARE
PC PlisTne Boss '349.00

SYNAPSE
file Manager ... •89.00

SOFTWARE ARTS
TK Solver . ... '1B9 00

PRINTERS
AXIOM NEC

AT-100 Atari Interface '239 00 2010/2030 "899 00

GP-100 Parallel Interface '199 00 B033 Dot Mat™ '379 00

AT-B46 Interface 'B9 00 BO35 On Matn. *669 00

Dun 3510 Senai/Letter Quality '1449.00

401 Letter GLalitv "MlOn 3530 Parafel/LEtffir Quality. . -149300

£»£££?■. : ..:. ,-S 7710'773a^^ ■ '1S49°°
CENTRONICS OKI DATA

122 ftrtw -399 CO BS B3' » 9S- 33' 3350' M™ " CALL
739-1 Parallel '199 00 SMITH CORONA
739-3 Senat '349 00 Tp-3 ■ "399 OD

C ITOH Tractor Feed '119 00

Gcrfa Banana ..." '209 00 SILVER REED
Provmter B510P '379 OQ 500 Letter Quality "4S9.0O

Prownter 1550P '599 00 550 Letter Ckiafcty •699 00

AlO(IBcps) '569 00 STAR

BSOO P '929 00 Gemn 10X *399 00
f10-40 -999 00 Cemr. P15X "399 00

F1D-55 '1499 00 Delia 10 "559 00

COMREX Sena Board "75 00

ComWnter II Letter Quality . "49900 TOSHIBA

DIABLO 1350 '1699 00

630 Letter Duality "349 00 TRANSTAR
B30 Letter Quality '1749 00 12OP '499 00

OAISYWRITER i3OP -689 00

3000 . *99900 315 Color "499 00

Tractor FeaJ "109 00 APPLE INTERFACE

EPSON CARDS & BUFFERS
MX-80FT, MX-100, RX-80. RX-80FT. Choose trom PKASO. Orange Mcro. MPC.

FX-BO FX-100 CAU. MicroMax. Tyniac. Quadrafn 6 Practical

IDS Peripherals PRINTER CABLES

Pnsm BO . for ConfiguTrjons . . CALL a"* available ^ most all computers an the
Pnsm 32 ftr Configurations CALL market. We sunply all your comnjter needs

MANNESMAN TALLY PAPER SUPPLIES
1601 '5B90O lOOOstits B'-ii11 Tractor Papei- '19"

160L '79900 1D00 snts MWlii Tractor Etoper '24**

BO '309 00 1 or 2" Address Labels '9"

MBC-550 CALL

MBC-555 CALL
MBC 1100 "1499 00

FDD 32OO-390K Dnve "3B900

MBC 1150 -109900

MBC 1ED0 . '194900

FDD 6400-640K Dnve "469.00

MBC 1250 "209900

PR 5500 Pnrter •599.0C

APPLE/FRANKLIN

DISK DRIVES
MICRO-SCI

A3 "31900

A40 '399 00

A70 "319.00

C2 Controller "79.00

C47 Controf-er la9 00

RANA
BE 1 "37900

Bte 3. ... '38900

Bite 3 "56900

APPLE He STARTER PACK
64K Appte lie, Disk Drue S ContnMer. 80 Column

CarO. Monitor II S DOS 3 3

COMPLETE CALL

©SANYO

£" FRANKLIN

ACE 1000 Color Comao^r

ACE Family Pack System.. . .

ACE PRO PLUS System..

ACE 1300 Office Mr^c Syswm.

"Nat lie Ejpensire"

CALL

CALL

CALL

CALL

TERMINALS
914 . «569 00

921 -63900
955 -73900

950 -93900

970 '103900

COMPUTERS
Tetepon Portable CALL
BOOA , -109900

802 '269900

803 '1949 00

B02H '469500

806/20 -4399 00

816/40 . -919900

1602 -339300

1603 CALL

ANCHOR MODEMS
'5900

Mark IL . '79 DO

Mark Vlt [Aum AnsvAutn Oat]. . -119 00

Mam Xll [1200 Baud] '29900

TF5-80 COOT Computer -99.00

9 Van ter Suwty ^.QO

HAYES
Smar-imadem 300 "209 00

Smartmotfem 1200 '49900

Smartmodem 13DOB

lie

Smart Com II

Cnronograpn

■449 00

■269.00

•299 00

•69 00

■199 00

NOVATION
J-Cat '99.99
SmartCat 103 '179 00

SmartCat 103/213 "3gg 00

AutoCet "219.00

212 AutoCat '549 00

Apoie Cat II •349.00

313 Aopie Cat '56900

Apple Cat 212 Upgrade "309 00

Cat '13999

ZENITH
HI . . ... .'33900

ZT-10 ..,'309 00

ZT-11 '369.00

AMDEK
3D0 Green '149 00

SOOAmnar '15900

310 Amber "16900

Color 1 ., "37900

Color 1 Plus "29900

Coter 3 "39900

Color 3 PIjs "419 00

Cobr 3.. "34900

Color 4 "699 00

BMC
13 ■ Green »6B 99

12" Green H.-Ftes , '119.99

9191- 13" Cdor.... "34900

GORILLA
12" Green 'BB 99

12" Amber "95 99

NEC
JB 1260 Green '109 00

JB 1301 Green "149.99

JB 1205 Amber '159 99

X 1315 Color '269 DO

JC 1316 FGB "43900

JC 1460 Color "359 00

PRINCETON GRAPHICS
HX-13 RGB. -519 00

SAKATA
100 '369.00

TAXAN
210 Color RGB •299.00

400 Mefl-Res FGB '319.00

415Hi.flesRGB '439.00
4E0 H,-fies FGB [IBM] "489.00

100 12" Green : '125.00

105 12- Amber '135 DO

USI
Pi 1. 9" Green '99.99

Pi 2. 12" Green "11999

Pi 3. 13" Amber '149 99

Pi 4, 9" Amber '139 99

1400Color . ..'26999

QUADRAM
OuaOcnrome 8400 •549.00

ZENITH
ZVM 122 Amber '109.00

ZVM 123 Green -09.99

ZVM 135 CdIot/FIGB . . . .'469.99

east

if 800-233-8950
V In PA call [717)327-957S.Oept.40606

Order Status Number: 327-9576

Customer Service Number: 327-1450

477 E. 3rd St., Williamsport, PA 17701

Canada
Ontario/Quebec

800-268-3974
Other Proumcos8aO-268-4559

In Taronco call [416)828-0866,Dapt. 40606

Order Status Numbar: 828-0666

2505 Dunwin Drive, Unit SB

Mi8BiB«auga, Ontario, Canada L5L1T1

west

800-648-3311
In NV call (702)588-5654,Dept. 40606

Order Status Number: 588-5654

P.O.Box 6B89

Stateline, NV 89449

No risk no deposit an C.O.D. orders and no waiting period for certified checks or money orders. Add 3% [minimum '5J shipping and handling
on all orders. Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availability and

price change. Call today for our catalog.

NEC PRINTERS 
NEC 2050 '99900 
NEe 3550 ' 167900 

PERCOMrrANDOM 
DISK DRIVES VISICORP 

5V.~ 320< Ac::wv ' 22900 ..., """-, 
5 Meg Hera 'III'Ccn.raII!r CALL V,,,,,,",, '159.00 
lO Meg~~ CAll V,sC!IIc 4 ' 159.00 
15 Mill! Hera wI'CarVoIer- CAlL V""'" __ 

' 269.00 
20 Meg Hri:l ~ CAlL V~_ '249.00 

AMDEK V~ ' 19900 ' 19900 
3104 Amolr" ~ ' 16900 """'" ' 16900 APPLE/FRANKLIN 
OXY 100 Plctler" '59900 V..., ' 19900 ' 16900 .- . ' 39900 V_ ' 19900 ' 19900 DISK DRIVES 

AST RESEARCH v""'" ' 15900 MICRO-SCI V...,~ ' 13500 
S .. Pel! ~IAS trom ' 27900 V$ .... ' 7500 '" '2 1900 

C/:rrIx:J PI..os ' 'run ' 27900 Oesk\.Op R&'I ' 19900 ' 169.00 "" ' 29900 
Mega Ro.&. 'rom ' 30900 ... """"" ...... ' 7500 ' 75.00 

",0 '319.00 

"'"'" _ ' 13900 

"""'""'" ' 7500 ' 7500 C2~ ' 79.00 

QUAORAM .. "" "" '5900 '5900 CA,e-.. "'.00 
0.-. ' 47900 V.\.(Or~ ' 7500 ' 7500 RANA 
~_IDw_ 

"28900 v.,\.c.cr \.".O"tI '25900 '5900 ""'" ' 27900 
Q.a:I 512 PI .. as lew es ' 24900 '1$- Oro Cae ' 28900 "'" , ' 38900 
0uadc:OO' _ IDw as ' 21900 ~ ."...", ' 179 00 "'" J 

"56900 

"""- ' 8900 II$-On V<.Ior"d '27500 APPLE lie STARTER PACK 
P&reIeI IrurlllOe 606ro ' 89.00 V$O-Orl Mouse '1 5900 SdK AWe lie, Dosie Clrtw & Co-crdIer. 8) CcUm 
SdK RAM CM0Q6 KJt ' 5900 V"$.J "'""" '3 1900 Ca-a. Minta I & cos 3.3 

MICROPRO pis 
COMPL£tt •••••••••••••••••••••.••••••.••••••• CALL --.. '34900 

..."... ' 29900 ", .. , """-, ....... ' 15900 ""'" '89.00 ' 7900 

"""""' ' 9900 ""'" '89.00 ' 7900 TERMINALS 

MICROSTlJF """" ' 79.00 ' 7900 9" '56900 

"" '89.00 ' 7900 92' '68900 
0.._ ' 105.00 SoIw_· _lew as ' 16.00 ' 1600 925 ' 73900 

o Telt.'\1ideo 
MICROSOFT ·Cell c:r. T,tIes 950 '92900 - ' 159.00 9>0 ' 103900 

ASHTON-TATE MONOGRAM COMPUTERS 

""" . ' 38900 ""'"' ~-. ' 10900 -- CAlL -, ' 18500 LOTUS ""'" ' 109900 

IUS "" ' 269900 
1·2.J '399 00 E<lJ ' 194900 Eos.w- • "24900 PROFESSIONAL SOFTWARE B"," ' 459500 - ' 11900 PC PI\.ISI'1"he Boss ' 30:9.00 806/20 ' 499900 

Eos, .... ' 22900 SYNAPSE 816140 '919900 
CONTINENTAL SOFTWARE "-- ' 8900 1602 ' 3399.00 

1st Cess MM/Form I..f!w<r ' 7900 '603 . CAlL 
Heme Acco.Aon. Plus ' 9Boo SOFTWARE ARTS 

n" ••• ~ ' 18900 

ANCHOR MODEMS 

PRINTERS -- ' 5900 NOVAnON 

"0" ' 79.00 J.Ca '99.99 

AXIOM NEC Mri .... [tuo ~ c..] " 1900 .....",. 'OJ ' 17900 

AT·mkan~ '23900 2O'or.!OJO '89900 M,,-ic XI [1200 8&Jd] '29900 Snw-tC& 1OJJ212 '399.00 

GP-loo PanIIeI rt.erflIa! ' 19900 0023 DI1 MiKtu ' 37900 rns.eo coo- """'""'" '9900 <>w£& ' 21900 

AT·846 Iru!r18ce '8900 9025 C« Mauu '66900 9 \.tlIt F'bwer 5.W1 . '9.00 212 AwlC& ' 549.00 

BMC 3510 SeroaI/I..atet" a..ty. ' 144900 HAYES 
_ca. . ... '249.00 

~1 Letla' CbIIIty '58900 
3S30~().UJr.y ' 1499.00 _300 ' 209 00 

212 Apple Ca ... ' 569.00 

8)(.8) ca. M«1u '2£900 
77tQl7730~ ' 1949.00 _'200 ' 499.00 

AqoIe Cat 212 \..Irq1Ide. ' 309.00 

CENTRONICS OKIDATA _'2008 ' 44900 
Co< ' 139.99 

122 PInW '29900 
B2. 83. 84 92. 33. 2350. 2410 CAlL """""""' .. ' 26900 ZENITH 

139-1 P!nIaI ' 19900 SMITH CORONA ~,oo '29900 Zf.I ' 33900 

739-3 SIroeI ' 24900 T~2 ' 399 00 5mo< "'" • '8900 ZT·tO '30900 

C.lTOH T~_ ' 11900 """- ' 19900 zr." ' 36900 

' 20900 SILVER REED 
' 37900 SOO Letter Oueky '469.00 MONITORS 
' 59900 550 Letler" CbIIIty '59900 AMDEK PRINCETON GRAPHICS 
' 56900 STAR 300 ""'" 

' 14900 

' 92900 ...... ,0>< ' 29900 300_ ' 15900 HX·12 AGB. . .. ."519.00 

'99900 Gemn P15X '39900 310 r-t1tr ' 169.00 SAKATA 
' 149900 

_10 
' 55900 .- , ' 27900 '00 "269.00 

COMREX -- ' 7500 coo- , ... '29900 TAXAN 
Ccn1\r\1nter I t.eu2r CLeky ' 499.00 TOSHIBA 

.- , ' 39900 210 COer RiB ' 299 00 

DIABLO 1350 ' 169900 
.-,- ' 41900 400 Mi!lcl-J~ R38 . ' 319.00 
.- J ."349.00 415 Ho-Aes R3B. ' 439.00 

6c\l Letter CbIIIty '949.00 TRANSTAR coo- , '699.00 420 Hi-Ae:8 RiB [1S'.1] .... ... ' 48900 
6JO Letter OuMty ' 114900 ,2(p ' 499 00 BMC 100 12· · G-een .: ... ."125.00 

OAISYWRITER IJ"" '68900 12"· Greeo:I '8899 105 12·· Ambtr ' 135.00 
'99900 315 COer ' 49900 ;2". Gteeto Hi·fe5 ' 11999 US·, 
' 10900 APPLE INTERFACE 9191. 13·· Cdcr ' 24900 Pll. 9··~ '99.99 

EPSON CARDS Q BUFFERS GORILLA Po 2. 12""~. ' 11999 

MX·8OFT, MX-lOO. RX·80. RX 8CF1. 0- trom PKASO. [)wIge MICI"'O. MFt:. 12M Gt-een '8899 PI 3. 12"" Anar ' 149.99 

FX-BO. 1')(·100 CAlL M,croM" . TymK. Ouac:Io-ern & Prec:bCIII 12"' Ambtr '9599 PI 4. 9"' Ambtr ' 13999 

lOS ~. PRINTER CABLES NEC " 00 Cob- ' 26999 

PrrsmOO . For-~ CAlL art! evalable to" most .. C~ on the ' 10900 QUADRAM 

Pnsm32For-~ CAlL man.et We 9JPPIy III 'fOJT comcuer neeos ~8400 ._ ... '549.00 

MANNESMAN TALLY PAPER SUPPLIES ZENITH 

U"" '58900 
ZVM 122 AIOOer • 

,BOT. 
ZVM t23 Grun 

..."eo 
ZVM 135 Cakn'RG8 



haala

KOALA PADS
Atan [D.sk]

Ater. (ROM)

C-64 (Disk]

C 64 [ROM)

ISM

Apple''Franklin

KOALA SOFTWARE CALL

z commodore

CBM 8032 *599

CBM 4032 *599

MSD SD1 Disk Dtive "339 03

MSD SD2 Qsfc Dnvc '599.00

CBM 3096 *B69 00

CBM 9000 .•999.00

B128-80 *7B9OO

8033 to 9000 Upgrade . . . *269 00

3031 LP Dsl Dnve *299 OD

3050 DisH Dnva '949.00

B250 Disk Dn*e '1199 00

4023 Printer '379 OD

B023 Printer '5B9.O0

B400 Pnnter ....'1399 CO

I—RAM '499.00

Silicon Office . '699 03

The Manager '199 00

SoftROM "135.00
VisCalc . '159 00

PROFESSIONAL

SOFTWARE
Wort Pro 2 Plus '159.00

Word Pro 3 Plus '183.00

Wort Pro 4 Rie/5 Bus. .each '279 00

UfaPro "179.00

Administrator '399.00

Power ... . . '79 00

SX-64

PORTABLE

'839

VIC 20 CALL

CBM 64 »199
C1541 Dsk Dnve '249 00

C1530 Oataseuu ■eg 00

Cl 520 Color Pnnicr/Plotter "139 00

M801 Dot Main. Prater "219 00

C1526 Dot Matn./Senol . . . "299.00

C17O2 Color Ntontor , .. "249 00

C1311 Joysu* '4.S9

C1313 Paddles "11.99

C1600 VIC Modem '59.00

01650 Auto Modem .. ."09 00

Logo 64 '49 00

RIM 64 '39 00

Wort Pro 64 Plus "59 00

ParaM Printer Interface "49 00

Cdc Result 64 '65 00

Ceic Ftesiit Easy . "39 00

CoOewnter 64 .."75.00

Quick Brown Fox '49 00

MCS BD1 Colo- Pnnter '499 CO

DPS 1101 Daisy Printer M59 00

Mage Voice Speech Module '54 DO

Desk Orgamrer LocV '49 00

V«iei Telecarrmun.cflLons '34 95

We stock a full inventory of software for Commodore, such

as: Artworx, Broderbund, Commercial Data. Creative Soft

ware. EPYX. HES, MicraSpec. Nufekop. Romox. Sinus,

Synapse, Thorn EMI, Tronix. UMI. Victory, Spinnaker, Rain

bow S. Timeworks!

INFDCDM

Zoiii 1.3.3 [AT/AP/CBM/1BM] . '29 00

Deadire [AT/AP/CBMrtBMJ.. . '32.95

Encnareer [AT.'AP/CBM/IBM] *33 95

Planetfatl [A77APit:BM/1BMJ .. . '32.95

Witness IAT/ARC6M/1BM] "32 95

Starcrass [AT/AP/C8M/1BM] '2900

ATARISOFT
IBM/AP C64AHC

PacMen '23 99 "37.99

Centipede '2999 '3799

Dg Dug -59 99 '37 99

Donkey Kimg '29 99 '37 99

Defender '29 99 '37.99
RoboLron "29 99 "37 99

Scar Gate "29 99 "37 99

CMO'S PORTABLE CORNER

41CU "199"

41CX "249"
HP IOC '51.99

HP 11C '69 99

HP 12C '88.99

HP 15C 'BB.99

HP 16C '88.99

HP 75C "749 99

HPIL Modute '98 99

HPIL Cassette or Pntur '359.99

Cart Reader '143 99

Emended Function Module '63 99

Time Modiie "63 99

TIMEX/SINCLAIR
"mex/Sirciair 1000 CALL

Ttmei/Sndar 2086 CALL

16K Memory "25 00

HMO Pinter '99 99

VuCat *17 99

'ArOHore Pnnter ... . . '99 99

PC-8201

=599

NEC
PC-B221A Thermal Pnnier ..

PC-BEBIADuta Recorder

PC-B2C1-06 Br< RAMChps

PCBE06A 32K BAM Cartridge

'149.99

"99 00

"105 00

'329 00

PC-1500A "1B5"

PC-1250A m8B"
CE-125 Pnnter/Cassette MSB 99

CE-150 Cotor Pnrte-/Cass«te M71 99
CE 155 8K HAM -93 99

CE-161 16K RAM "134 99

CE-500 TOM Litrary "39 99

A
ATARI

HOME COMPUTERS

WHILE SUPPLIES LAST!

ATARI 600XL
s149

1010 Recorder '74 00

1020 Color Pnnter "249 00

1025 Dot Macm Pnnter "349 00

1027 Letter Quality '309 00

1030 Direct Connect Modem '119 00

1050 Disk Dnve '339 00

CX30 Paddle MS 00

CX40 Joystick each '8 00

CX77 Touch Tablet '64 DO

CX80 Trak Ball '48 00

CXB5 Keypad '105 00

433 Communcaur II. . '229 00

4003 Assorted Educauon . .'47 00

4011 Star Raiders "33 00

4012 Missile Command '29 00

4013 Asteroids. . "29O0

5049 V.HCalc "159 00

7079 Logo ... '7900

7101 Entertainer "69 00

7102 Arcade Damp "75 00

8026 Dig Oug. '33 00

8030ET Phone Home '33.00

B031 Do*ey Kong '39 00

BO33 Robotron '35 00

BO34 Pole Position '39 00

8036 Atan Writer *79 00

B04D Donkey Kong. Jr ¥39 00

8043 Ms Pecman '39 00

B044 Joust '39 00

DISKETTES
MAXELL

5«" MD-1 '29 00

5JS" MD-2 "39 00

8" FD-1 [SS/DDJ '39.00

8" FD-2 (DS/DD) . '49.00

VERBATIM
5»" SS/DD "SB 99

5'/." DS/DD '3B 99

ELEPHANT
5K" SS/SO '1B.49

5M" SS/DfJ "22 99

5V DS/DD "28 99

HEAD
5'A" Disk Head Cleaner '14.99

DISK HOLDERS
INNOVATIVE CONCEPTS

Hin-n-file 10 "3.99

Rip-n-Fite 50 "17.99

Rip-n-ftie [400/BOO ROM]HoH>er . . "17 99

UK
Atan Letter Perfect Dts*[40/80] . "79 99

Atari Letter Perfect R0M[40 col)... '79.99

ALarv Letter Perfect R0M(30 at) . '79.99

Atan Data Perfect ROM [BO ctS] '79.99

Atan SpeU Perfect Disk "59 99

Atari UUfty/MalMaroe ■ >2i 00

Apfle Letter Perfect *99 00

Apple Dots Perfect "75 00

Aptfe UK Ut*ty '21 00

ApWe Lower Case Generator '19 00

800XL "299

1200XL CALL

1400XL CALL

PEFSCM
AT 8B-S1

AT BB-A1

AT BB-S1 PO

AT B8 DDA

RFD 4Q-S1

RFD 40-A1

RFO 40-S2

RFD 44-S1

RFO 44-52

•369 00

•259 00

•449 00

■11900

'449 00

■269 DO

•699 00

•539 00

■B69O0

TEXAS INSTRUMENTS

TX 99.S1 '279 00

RANA
1000 '329 00

TRAK
AT D2 '389 00

INDUS
GT Dr.™ '379 00

MEMORY BOARDS
A.lor, 33K *59 00

Ailon 48K ■99 00

Ajrim 12BK "299 00

Intec 32K '59 00

Intec 48K '84 00

Intec 64K "39 00

Intec Real Tune Ckx* . *39 DO

ALIEN VOICE BOX
Alan . '119 00

Apple '149 00

CONTROLLERS &

JOYSTICKS
WICO

Joystick '21 99

3-wuy Joystick '2E 99

Famous Red Bal '03 99

Power Gnp .. '31 99

BOSS Joystick .'17 99

ATARl/VIC Trak AM . '34 99

Apple Trak Ba> '54 99

Apple Adapter '15 99

Apple Analog '37 99

KRAFT

Atari Single fire

Atan Switch Hitter

Apple PaOdlits

IBM PaotJes

IBM Joystick

AMIGA
31OQ Sngle

3101 Pair .

Joyboard

Atan Trak art

Apple Joystick

TG

■12 99

'15 99

'34 99

'34 99

'46 99

•13 99

M9 99

"37 99

■47 99

"47 99

east

800-233-8950
In PA call [717)327-9575,Dept. 40606

Order Status Number: 327-9576

Customer Service Number: 327-1450

477 E. 3rd St., Williamsport, PA 17701

Canada
Ontario/Quebec

800-268-3974
Other Provinces800-26B-4559

In Toronto call [416)8Z8-086&,D*pt.40606

Ordnr Status PJumbar: 828-0866

2505 Dunwin Drive, Unit 3B

MiBsiBsauga, Ontario, Canada L5L1T1

west

800-648-3311
In NU call [702}588-5G5*J,Dept.-'-OEDG

Order Status Number: 588-5654

P.O.Box 6689

Stateline, NU 89449

CANADIAN ORDERS: A(l prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada.
INTERNATIONAL ORDERS: All shipments outside the Continental United States must be pre-paid by certified check only. Include 3 % [minimum
'5} shipping and handling.

EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions.
APO & FPO: Add 3% (minimum *5] shipping and handling.

KOALA PADS or K I Alan (~I ' 7500 .Ioa a ~\~l ~~ 
~CorJIor'"- C·64 [ROM ) ' e<! 00 

c~ commodore 
CBM 8032 ... .... ..... ........ '599 
caM 4 0 3 2 ... .. . . .... ... . .. . .. ·599 

MSO SOl Dos/< c:nve '34900 
MSO SD2 [)sI< I:lnvt!! ' 59900 CJlM _ 

'S69 00 
CSM 9000 '99900 
812S.aJ ' 76900 
9032 to 9CXX) lJpgr_ "26900 
20J 1 LP Dos!. Onve ·,..00 

8050 ""' """' 
.... 900 

8250 DISk Dnve ' 1199 00 

'n''' ........ ' 37900 
8023 Prner . "56900 

"""'''''''''' ' \399 00 
Z_RAM ' 49900 
SIcal 0It.ce ' 699 00 ""- ' 19900 """"M ' 12500 

""""" ' 15900 
PROFESSIONAL 

SDFTWA::IE 
Ward Pro 2 Plus . ' 15900 
Wen! Pro 3 Au<; ' 18900 
WQnJ Pro 4 PIo.6I5 PUs . ~ "27900 

w"""' ' \7900 
""'- ' 39900 
"- '7900 

e.t ogs 00 
AoPIefF""""'" ' 95 00 

o . 

SX·S4 
PORTABLE 
'B39 

VIC 2D •.•.. •. ••• .•• .•• •••••.••• . CALl 
COM 64 .. .. . ............ .. . .. .. · 1 99 
Clsa! Otsk 0rIve ' 24900 
CISJO Oeu&elUl "6900 
C1520 Cola" PnnwrJPlotle" ' 12900 
M·BOI Doc. Mauo. I"tYur ' 21900 
C, 526 Oat M<t\lWSenI!I ·,..00 
CI7De! Cob- t.-'o'o<to" ' 24900 
C1JlI Joys!.ld< ., 99 
C131;? Paades. '" 99 CI600 VC MDIBn ' 5900 
C1650 Auto MOOem .. 900 """ .., ' 4900 -.., '3900 
wen Pru 64 PIo5 ' S9OO 
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Synapse, Thorn EMI , Tronix, UMI, Victor)', Spinnaker, Rain· 
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(h~ 
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HP l ee ' 51 99 
HP 11 C. .. .' 6999 
HP 12C ' SS.99 
HP 1SC .·SS 99 
HP 16C ·SS 99 
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HPIL r-..4cnM ' 98 99 
HPIL Caaseu.e t7 Prwur '359 99 
C8t'CI ReacIer ' 143 99 
&un:Ied f"t.orct.ocn IY\otlJe '63 99 
rome Moct..ie .. ' 6399 
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''''* 
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PC·S201-06 8;( RAM Chops .......... · ,05 00 
PC·S206A 32'< RAM Cartnage ... ' 329 00 -S HARP 

PC-1S00A •... . ... • ·1SS .. 
PC-12S0A .••••• •• .•• ·BB .. 
CE·125 PrwurJCasseue 
C€ 150 Ccb" Prn.er~ 

"'M "'M 

I 

)Il HOME 

ATARI" 
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ATARI600XL 
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1010 R!Ic:orODr ' 7400 BOOXL •••.•. •••••••• .•• ·299 
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CX40.lOyStClt ."" ., 00 
cxn To.ch TIIOIet "6< 00 
CXBO Tr .. BIIII '4600 AT 86,51 ' 36900 CX85 KeypMI ' 10500 AT 88Al ' 25900 
4Sa CoTmuneaur • ' 22900 AT 88-51 PO ' 44900 
4IlOJ~ed~ '4 700 AT SS·OOA ' 11900 
4011 Sta-- Rao!n '3300 RFO 40 -51 ' 44900 
4Q1 2 ~ Corntn¥d ' 2900 ArO 40-AI '26900 
4013 AaIlf"Od5 ' 2900 RFO 40 ·52 "69900 
5049 VOSIClIIc ' 15900 RFO 44 51 .", 00 
7079 Logo '7900 ~o 44·52 '86900 
7 I 01 Ente--uw-..- "6' 00 TEXAS 1N5T~ENt5 
7102 An:ecII! D>Imo ' 7500 

f)( 9951 ' 27900 
8026 Dog ~ '3300 

RANA 8030 e T ~ Hone '3300 
8031 OI;nkey IC.on;I ' 3900 "'00 ' 32900 
8033 RaIxJtroo1 '3500 TRAK 

""" "" -.., "3900 AT 02 ' 39900 
0036Al¥1~ ' 7900 INDUS 
0040 Dcriey 1C.on;I, Jr '3900 GT Ct.", ' 37900 
6043 Ms Pecmen ' 3900 ""',...., ' 3900 MEMORY BOARDS 

A.b> 32K "5'00 

"""'" "9900 
Aokr1 128K "29900 

DISKETTES n.ec 32'< "5900 

MAXElJ. .... "" .... 00 ..... .." "9900 
5~O' MO.' ·2900 n.ec ~ Twne Oo:;i; "2900 
5WO MO-2 '3900 

AUEN VOICE BOX S · f'O.l [SS/OO] '3900 
9 '· FO·2 [OSIOO] ' 49.00 ,~ ' 11900 

VERBATlM - ' 14900 

5~ " SS/OO ·26 99 CONTROLLERS & SW' OSIOO ' 3699 

ELEPHANT JOYSTICKS 
5~" SS/SO '1 8 .:1 9 WICO 
5~ " SS/OO '22.99 """"'" ' 2199 
5~" DSiOO ' 2899 J.w"Y .bysbck ' 2299 

HEAD Flnlous Red &I ' 2399 
51'. " ".. ..... """" ' 1499 _On, ' 2199 

OOSS JoysbCk ' 1799 

OISK HOLDERS 
ATAflMC tr~ rlilII ' 3 4 99 
Apple TMIk &I ' 5499 

INNOVATIVE CONCEPTS --... ' IS 99 
~·FoIe10 . ' 3 .99 -"""" ' 3799 
Rop.n.Fi/e 50 .. ' 17.99 KRAFT Aopn·Fda [400I800 ROMJ-toIoer ' 1799 --'"' ' 1299 

Atan Swotcn HotW ' 1599 

UK -- ' 3499 
IBM P8ddel .'" 99 Atan Leua' Perfect DIsk[ 4/lI601 . ,., 99 (810.1 Joysbck '4 699 

AlNl let.tb'" PerlIlCl ROMl40 cot) ' 79.99 
tuan lJma" Perfect ROM{9D cotl ' 7999 AMIGA 
Aun DIu! Perflla. R:lM [80 cotl .. ' 7999 3100 SrVe ' 1399 
tuan Spall Per1ea. DIsk "5' 99 3101 Paw- ' 1999 
At.-. UM.ylMao!M&-ge ' 2100 

...,...., ' 3799 
AlOe letUJ" Plnect "9900 TG _ .... -_ U<""", _ ...... "'" 
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COMPUTED

FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Clearly print or type your full name and ad

dress. Only one card should be used per

person. Circle the numbers that correspond to

the key number appearing in the advertisers

index.

Send in the card and the advertisers will receive

your inquiry. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, compute! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards onlyior subscribing or

for requesting product information. Editorial

and customer service inquiries should be ad

dressed to: COMPUTE), P.O. Box 5406,

Greensboro, NC 27403. Check the expiration

date on the card to insure proper handling.

Use these cards and this address only for

computers Reader Information Service. Do

not send with payment in any form.

COMPUTE!
101 102

112 113

123 124

134 135

145 146

156 157

167 168

178 179

189 190

200 201

211 212

222 223

233 234

244 245

255 256

266 267

277 278

288 289

299 300

310 311

321 322

332 333

343 344

103 104

114 115

125 126

136 137

147 148

158 159

169 170

180 181

191 192

202 203

213 214

224 225

235 236

246 247

257 258

268 269

279 280

290 291

301 302

312 313

323 324

334 335

345 346

105 106

116 117

127 128

138 139

149 150

160 161

171 172

182 183

193 194

204 205

215 216

226 227

237 238

248 249

259 260

270 271

281 282

292 293

303 304

314 315

325 326

336 337

347 348

107 108

118 119

129 130

140 141

151 152

162 163

173 174

184 185

195 196

206 207

217 218

228 229

239 240

250 251

261 262

272 273

283 284

294 295

305 306

316 317

327 328

338 339

349 350

109 110

120 121

131 132

142 143

153 154

164 165

175 176

186 187

197 198

208 209

219 220

230 231

241 242

252 253

263 264

274 275

285 286

296 297

307 308

318 319

329 330

340 341

Circle 101 for a one year new U.S. subscription to
compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person.

Name

Address

City

State/Province Zip

Country

Please include zip code. Expiration 8/31/84 CO684

COMPUTE!'s COMPUTE! 
FREE Reader Information Service 101 102 103 104 105 106 107 108 109 110 111 

112 113 114 115 116 117 118 119 120 121 122 

Use these cords to request FREE information 
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about the products advertised in th is issue. 145 146 147 148 149 150 151 152 153 154 155 
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dress. Only one cord should be used per 178 179 180 181 182 183 184 185 186 187 188 
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211 212 213 214 215 216 217 218 219 220 221 
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product information have reader service num- 288 289 290 291 292 293 294 295 296 297 298 
bers. COMPUTE! cannot be responsib le if ad- 299 300 301 302 303 304 305 306 307 308 309 

vert isers do not provide literature to readers. 310 311 312 313 314 315 316 317 318 319 320 
321 322 323 324 325 326 327 328 329 330 331 

Please use these cords only for subscribing or 332 333 334 335 336 337 338 339 340 341 342 
343 344 345 346 347 348 349 350 

for requesting product information. Editorial 
Circle 101 for a one year new U.S. subscription to and customer service inquiries should be ad-
COMPUTEt you will be bi lled for $24. 

dressed to: COMPUTE!. P.O. Box 5406. 
Greensboro. NC 27403. Check the expiration Please print or type your full nome and address. 
dote on the cord to insure proper handling. Limit one card per person. 
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CARDCO Letter Quality Printers
"Commodore-ready",PLUS ...

An excellent line of Letter Quality PRINTERS are

readyforyou and "Commodore-ready", PLUS...

compatible input for PC, PC jr., TRS-80 and a

host of other personal computers.

All three CARDCO PRINTERS are true letter quality

printers, bi-directional with continuous printing

capability, for computers with Centronics

parallel output, of excellent quality, standard

friction-feed, designed in attractive neutral to

blend with any decor in your office, home or

business. The fine letter quality is suited for

personal or business use, ideal for word

processing applications including subscript,

supersubscript and bold-typing.

Priced attractively and much lower than you

expect.

• Model LQ/1... 13" carriage, daisy wheel

type, printing speed 14

cps.

• Model LQ/2... 8Y2" carriage, drumhead

design, printing speed 12

cps.

• Model LQ/3 ...11" carriage, daisywheel

type, printing speed 13

cps.

Write for illustrated literature and prices or

see CARDCO Computer Accessories and

Software wherever Computers are sold.

cardco, inc.
300 S. Topeka Wichita, Kansas 67202 (316) 267-6525

"The world's largest manufacturer ofCommodore accessories."

Commodore" to a registered trademark o( Commodore Business Systems, Inc.
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Commodore 64 

Magic Desk I 
Only From commodore-The Excitement and Simplicit y of Magic Oesk! 

......
... tT 

Only Commodore brings you the magic of MAGIC DESK . . . the next generation 

of " user friendly" software! Imagine using your computer to type, file and edit 

personal letters and papers without learning any special commands! All 

MAGIC DESK commands are PICTURES. Just move the animated hand to 

the picture of the feature you want to use (like the TYPEWRITER) and you're 

ready to go. 

The MAGIC DESK Typewriter works just like a real ELECTRIC TYPEWRITER 

. . . and it's COMPUTERIZED. All the filing is electronic . Excellent sound effects 

and screen animation make typing fun , whether you're typing letters, reports 

or memos .. . and thl" built-in filing feature makes MAGIC DESK useful for 

keeping names and addresses, home inventory lists , insurance information 

and more. 

Your COMMODORE 64, COMMODORE DISK DRIVE and MAGIC DESK are 

an unbeatable combination . Filing operations are automatically linked to your 

Commodore disk drive-but you don't have to know any commands-just " file" 

the pages you type in the file cabinet and your text is automatically saved on 

diskette. There are 3 file drawers with 10 file folders in each drawer and 10 

pages in each folder. 

To PRINT a page you've typed, just " point" at the picture of the printer and 

your pages are automatically printed on your COMMODORE PRINTER or 

PRINTER/PLOTTER. If you want to erase what you've typed, the WASTE­

BASKET under the desk lets you " throwaway" pages. There's even a DIGITAL 

CLOCK which helps you keep track of time while you're typing . 

, ) --~ ... -, ........ " 
Not only is MAGIC DESK easy to use ... it's hard to make a mistake! Just press 

the COMMODORE key and one of several "help menus" appears to tell you 

exactly what to do next. Special messages show you how the various picture • 

commands work and help you when you make a mistake. Help messages also 

shOW you how to use the printer, filing cabinet, digital clock and wastebasket. 

2> ",. , " .-.,
. onIOn 

" HlP fl ••• ,... " oct .. " 

.," 
Another reason why Commodore is number one in the world of microcomputers- Come join us . 

c;:c
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First In Quality Soft ware 
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