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GAMES FOR VIC

Skier Thrill to downhill skiing, using your joystick to hit

flags and avoid obstacles. Great graphics. 3 levels of dif

ficulty. $17.95

Maze of Mikor Adventure-like game with stunning

graphics challenges you to steal the Warlock's gold as

you evade the demon. $17.95

Tank Wars Match your wits against the evasive enemy,

maneuver around obstacles and avoid mines. $17.95

Victrek Graphics and sound add to the excitement as

you scan galactic maps, maneuver through star bases,

and battle klingons. Enhanced version included for 8K

VIC. $17.95

Pinball Score points with flippers through bumpers and

alleys. This game is the real thing. $15.95

Simon Four squares light and sound at random. Then

you imitate the sequence. It gets tougher as you get

better. $15.95

Fuel Pirates Protect your stock of atomic fuel from

raiding pirates using your particle cannon. $15.95

Lazer Blitz Terrific graphics as you destroy enemy air

craft from your flying saucer. $17.95

Pak Bomber is dropping bombs that you must catch.

Great challenge for eye-to-hand coordination. $15.95

NEW FOR 5K VIC 20!
Tank Trap You're challenged to protect your citizens.

4 exciting levels, each tougher than the one before.

$17.95.

Concentration Test your recall skills, when you try to

remember what you saw beneath the block, and match

it. $15.95.

Dam Bomber You must break the dam while under

cannon fire. $15.95.

VIC FORTH Full FigFORTH implementation with

compiler, interpreter and complete editor. Runs on

standard VIC 20 with 5K. $59.95 on cartridge.

HESMON Machine language monitor. Contains 50%

more commands than Commodore's. $39.95 on

cartridge.

Turtle Graphics Based on LOGO. Perfect for learning

computer programming. Great for kids. Very versatile.

$39.95 on cartridge.

HES Writer Word processing. $39.95 on cartridge.

SPECIAL ANNOUNCEMENT
TO OUR CUSTOMERS AND

DEALERS

HES has relocated to the San Fran

cisco Bay Area and is now a division

of USI International. We now have

greater resources to provide you with

excellent software on cartridge,

cassette, or diskette in superior quali

ty packaging.

Watch for more exciting products

from HES.

UTILITIES FOR PET & VIC

6502 ASSEMBLER PACKAGE

HESBAL is a 1- or 2-pass Assembler using standard

MOS mnemonics and operand formats, has pseudo-

opcodes and over 25 error messages. HESEDIT is a full

screen text editor for use with HESBAL or alone.

Assembler package runs on PET or VIC with 1 cassette

and minimum 8K, (specify PET or VIC). $23.95 on

cassette, $26.95 on diskette.

HESCOM transfers data and programs bidirectional^

between PETs, VICs, or a PET and VIC at 3 times the

speed of the disk. Set up VIC as a terminal to PET and

create games for 2 players. Or use VIC as a peripheral to

PET for hi-res graphics and sound. Only $49.95 on

cassette. S52.95 on diskette.

HESCOUNT monitors BASIC program's execution and

accumulates data. Essential for debugging and op

timization. Discover how many times your program

looped, and when IF statements were true or false. Fast

execution. Runs on PET or VIC. On cassette $23.95. On

diskette $26.95.

HESCAT Complete hi-speed diskette cataloging system.

Five programs let you sort names, print reports 3 ways,

and locate file names in memory or on disk, and much

more. Works with any PET/CBM, 16K and dual drives.

$39.95.

HESLISTER takes complex BASIC programs and prints

(to screen or printer) in an easily understood manner.

Lets you analyze BASIC programs to alter or debug

code. Works on any PET/CBM and 1 disk drive. $23.95.

HESPLOT Very fast hi-res graphics subroutines for VIC.

Includes line drawing routines. With 8K VIC plot within

field of 176 x 160. On cassette $17.95

All products available at your dealer or directly from HES.

Add $2 postage. Calif, res. add 6% sales lax.

We accept VISA and MasterCard. Dealer inquiries invited.

PET, CBM, and VIC are trademarks of Commodore.
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lilile dangerous. INPUT ofany sort always wails

fora RETURN character to arrive; if it never

arrives, your program will hang forever. Better to

use GET#, which will give you back a character if

it's there, otherwise it will return a null string ("").

If you don't GET characters often enough, you will

eventually end up with a full buffer and start losing

I lungs.

Errors are reported to you via the ST variable.

This changes character completely; ST loses all of

its previous meanings the moment you open the

RS-232. There's a wide variety of things ST can

report; for the moment, we'll make it simple by

observing thai if ST is not zero, there's something

wrong. Each lime you access ST, it will be cleared

back to zero. You can tell if you're having com

munications problems and even count the errors if

you like.

The Really Dumb Terminal Program

I his program will talk to a modem connected as

described above. Seven data hits and mark parity

are assumed. Only uppercase letters are sent, but

they will prim on the VIC as lowercase because no

conversions are done.

10 OPEN1,2,3,CHR$(38)+CHR$(160)

20 GET AS: IF A$ = "" THEN 60

30 IFA$=CHR$(147) THEN 90: REM CLEAR/HOME "

QUITS

40 A=ASC(A$) AND 127 : IF A=20 THEN PRINT#

1, CHRS(8);: GOTO60

50 IF A>31 OR A=13 THEN PRINTtfl, CHR$(A);

60 GET#1,A$ : IFAS="" THEN 20

70 A=ASC(AS) AND 127 : IF A=8 THEN PRINT C

HR$(20); : GOTO20

80 IF A>31 OR A=13 THEN PRINT CHRS(A);

90 CLOSE1 : END

It's fun. It's sophisticated. But it is a little com

plex, and experience will be needed before you

feel completely ai home with VIC's communications

features. ©

Intelligent Software
For the Commodore VIC-20®

Word Processor (12K, printer required)
Includes text editor, formatter.

$20

Copycalc (5K or 8K - up)

An electronic spreadsheet.

$15

Paper Route (5K or 8K - up) $10

Accounts receivable w/report generator.

Baseball Manager (12K required) $20
Bookkeeping for a 6-team league.

All four programs $50

All programs include documentation, support printer.

Specify memory size

Prices include shipping. California residents add 6%

William Robbins, Box 3745, San Rafael, CA 94912

EXPAND
YOUR VIC-20

for only

$5995

tTHIS NEW

CARTRIDGE

EXPANDER BOARD

PLUGS INTO THE SINGLE EXPANSION PORT

OF THE VIC-20, AND PROVIDES THREE

SWITCHED EXPANSION PORTS FOR SELEC

TIVE OR SIMULTANEOUS USE OF ANY VIC-20

CARTRIDGES. ADD MEMORY, PROGRAMMERS

AID. SUPER EXPANDER, GAMES, WORD

PROCESSOR. OR WHATEVER YOU CHOOSE.

SEE YOUR DEALER OR ORDER FROM:

{801]487-6266

PRECISION TECHNOLOGY, INC.

COMPUTER PRODUCTS DIV.

2970 RICHARDS ST.

SALT LAKE CITY. UTAH 84115

COD

VISA

.PET/CBM/VIC? SEE SKYLES,

PET owners everywhere sing

Thanks for the Memories^

to good old Bob Skyles

. . . they should . . . because Bob Skyles is the only

complete source for memory boards for any PET ever

sold. Old Bob won'l forget you.

And ihc Skyles memory systems have ihc highesl quality control of any

computer product ever. Over KM) million bhs of Skyles memor) boards are

already in ihe field. First qualil) static and dynamic RAMS, solid soldered on

firs! quailLy glass epoxy. Thai is win the) are guaranteed—in spile of ihe new

lower prices—for a full i»n jenrs.

["he boards, inside the PET CBM, install in minutes without special tools or

equipment... jusi a screwdriver,

Because ofournewdynamic memory design, and to celebrate old Bob\30|]J
birthday, here arc the smashing new price1-:

SK MemorySystem arig. $250.00 now $200.00 Save 5 50.00

I6K Memory System on'g. $450.00 now S300.00 Save $150.00
24K Memory System on'g, $650.00 now U00.00 Saw S250.0O

.. .lor any PETever made. When ordering,jusidescribeyourPETby model
number and indicate the amount and type (or brand) of memory currently in

the unit.

Shipping am/ Handling (USA /Canada} S3.S0 (Europe/Asia) $15,00

California residents must add 6fy/6ttVI> sales tax. as required.

Visa/Mastercard orders: call lollfrce (800) Z27-W98 (except California).

California orders: p!ea-.e call (415) 965-1735.

Skyles Electric Works
231K South Whlsman K<i:ui

Mountain View, California (>4ii4l

(415)965-1735
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Kcyprint, a fast machine language utility to copy the exact

contents ofa screen to a Commodore printer, was first

published in COMPUTE!, November/December, 1980,

#7. Here arefourteen versions of this popular program,

SO you're sure tofind the right onefor your system. Included

are complete descriptions ofhow to type in and use

Keyprint.

The Keyprint

Compendium
Charles Brannon

Editorial Assistant

Keyprint's usefulness made it very popular. Within

weeks, COMPUTE! began to receive many conver

sions, updates, and improvements to Keyprint.

We've gathered them all together in this issue, with

descriptive notes.

The BASIC programs can be entered and

SAVEd as usual. RUN will PUT Keyprint into

memory. The hex dumps are entered with the

Machine Language Monitor.

To get to the monitor, type SYS 1024. You'll

see something like:

PC IRQ SR AC XR YR SP

.; B780 E455 2C 34 3A 9D FA

Now list the block of memory occupied by the

version of Keyprint you want to enter by typing .M

033A»03CA (or whatever is given in the listing).

Then use the cursor to move over to the first two-

digit (hex) number and begin typing, replacing the

numbers on the screen. Press RETURN at the end

of each line.

Now enter the correct ".save" line to SAVE

Keyprint to tape or disk. For example,

.S "KEYPRINT",08,033A,03CB (FOR TAPE)

.S "0:KEYPRINT",08,033A,03CB (FOR DISK)

Be sure you SAVE Keyprint before you activate

it. That way, if you made a mistake and the program

"crashes," you can LOAD the program and proof

read it. To activate Keyprint, enter the appropriate

SYS, for example, SYS 826 [033A in hex}. You can

then press the backslash " \ " (or whatever key
is used) to dump the screen at any time to your
printer.

The programs are keyed to the descriptions
below:

1. Keyprint for Upgrade ROMs.

2. Eric Brandon's conversion of Keyprint to the

Original ROM PET. Same operating instructions
as Keyprint.

Program 1.

.M 033A 03CB

SYS 826

033A

0342

034A

0352

035A

0362

036A

0372

037A

0382

038A

0392

039A

0 3A2

03AA

03B2

03BA

03C2

0 3CA

78

90

03

80

04

20

0D

AE

91

29

0B

92

04

0A

02

28

IF

A6

FF

A9

58

20

85

85

2D

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

72

03

60

51

20

B0

Fl

21

E8

D2

AA

IF

D2

40

60

C0

CB

02

0D

21

85

A5

03

A9

85

A9

20

E0

FF

Bl

85

FF

D0

B0

20

A5

E6

20

61

91

97

4C

00

D4

19

D2

0C

A0

IF

21

8A

0E

04

D2

IF

20

D2

3F

A9

C9

2E

85

20

85

FF

D0

00

45

29

C9

C9

09

FF

69

C6

FF

7F

45

45

E6

IF

BA

22

A9

02

Bl

21

80

20

40

80

C8

27

22

4C

76

85

D0

A9

A9

F0

A9

11

A9

IF

10

49

B0

90

D0

C0

85

D0

CC

57

3. David Swaim has made a BASIC loader for

Original ROM Keyprint for those who don't have a

machine language monitor.

4. Mark W. Petersmeyer's conversion of Keyprint

to the 4.0 ROM PET/CBM. Same operating in

structions as Keyprint.

5. Jean Pierre Blanger has converted Keyprint to

the 4.0 ROMs. SYS 826 to activate. Use the

<SPACE> bar to print the screen, or SYS 843 under

program control.

6. David Curtis has changed Keyprint so that it will

Program 2.

.M 033A 03CB

SYS 826

033A

0342

034A

0352

035A

0362

036A

0372

037A

0382

038A

0392

039A

03A2

0 3AA

03B2

03BA

03C2

03CA

78

85

C9

85

85

Fl

19

D2

0C

A0

IF

21

8A

0E

04

D2

IF

20

D2

A9

90

45

E6

IF

20

85

FF

D0

00

45

29

C9

C9

09

FF

69

C6

FF

03

90

D0

A9

A9

BA

22

A9

02

Bl

21

80

20

40

80

C8

27

22

4C

8D

58

03

80

04

F0

A9

11

A9

IF

10

49

B0

90

D0

C0

85

D0

CC

1A

60

20

85

8D

20

0D

AE

91

29

0B

92

04

0A

02

28

IF

A6

FF

02

AD

54

20

64

32

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

67

A9-

03

03

A9

02

Fl

21

E8

D2

AA

IF

D2

40

60

C0

CB

02

0D

54

47

02

4C

00

85

A9

20

E0

FF

Bl

85

FF

D0

B0

20

A5

E6

20

0*0

• 
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Keyprint, a JastmGchine Language utility to copy Ihe exact 
contents of a screen to a Cont'11wdore pnnter, was fz,-st 
published in COMPUTE!, NovemberlDece17lber, 1980, 
#7. Hae are Jow·teen versions oj Ihis popula,· program, 
so you're sure to Jind the right one Jor yow· system. Included 
aI·e comlllele descriptiollS oj how 10 type in and use 
KeylHint. 

The Keyprinf 
Compendium 
Charles Brannon 
Editorial Assistant 

Keyprint's usefu lness· made it very popular . Within 
weeks, COMPUTE! began to receive many conver­
sions, updates , and improvements to Keyprin t. 
We've gathered them all together in thi s issue, with 
descripti ve notes. 

T he BASIC programs can be entered and 
SAVEd as usual. RUN will PUT Keyprint into 
memory. The hex dumps are enteJ;ed with the 
Machine Language Monitor. 

To get to the monitor, ty pe SYS 1024. You 'll 
see something like: 

PC IRQ SR AC XR YR SP 
" B780 E455 2C 34 3A 9D FA 

Now list the block of memory occupied.by the 
version of Keyprint yo u want to ente r by typing .M 
033A,03CA (or whatever is given in the listing). 
Then use the curso r to move Over to the first two­
digit (hex) number and begin typing, replacing the 
numbers o n the screen. Press RETURN at the end 
of each line. 

Now ente r the correct ".save" line to SA VE 
Keyprint to tape o r disk . For example, 
. 5 "KEYPRINT ", 08,033A , 03CB (F OR TAPE) 
.s "~: KEYPRINT", ~8 , ~33A , ~3CB (FOR DISK) 

Be sure you SAVE Keyprint before you acti vate 
it. That way, if you made a mistake and the p rogram 
"crashes," you can LOAD the progra m and proof­
read it. To acti va te Keyprint, enter the appropriate 
SYS, for example, SYS 826 [03311 in hex]. You can 
then press the backslas h " \ " (or whatever key 
is used) to dump the sc reen at any time to your 
pnn te r. 

The programs a re keyed to the descriptions 
below: 

1. Keyprilll for Upgrade RO Ms. 
2. Eric Brandon 's conversion o f Keyprilllto the 
Origina l ROM PET. Same operating instructions 
as Keyprint. 

Program 1. 
.M033A03CB 
SYS 826 

el33A 78 A9 el3 85 91 A9 4-5 85 
el342 9el 58 60 AS 97 C9 45 D0 
el 34A \l3 2el 51 el3 4C 2E E6 A9 
el352 8el 85 2el A9 elel 85 1F A9 
el35A el4 85 8el 85 D4 20 8A F0 
0 362 2el 2D F1 A9 19 85 22 A9 
036A 0D 85 21 20 D2 FF A9 11 
0372 AE 4C E8 E0 0C Del 02 A9 
037A 91 20 D2 FF A0 0" 81 1F 
el382 29 7F AA 81 1F 45 21 10 
el38A el8 8 1 1F 85 21 29 80 49 
el 392 92 20 D2 FF 8A C9 20 80 
039A 04 09 40 Del 3E C9 4el 90 
el3A2 0A C9 6el 8el 04 el9 80 D0 
el3AA el2 49 C0 20 D2 FF C8 Cel 
0382 28 9 el C8 AS 1F 69 27 85 
038A 1F 90 02 E6 2el C6 22 D0 
03C2 A6 A9 0D 20 D2 FF 4C CC 
03CA FF 72 21 61 3F 7F 76 57 

3. David Swaim has made a BASI C loader for 
Original ROM Keyprint for those who do n't have a 
machine language monitor. 
4. Mark W. Petersmeyer's conversion of Keyprint 
to the 4.0 ROM PET/CBM. Same operating in­
structions as Keyprint. 
5 . . Iean Pie rre Blanger has converted Keyprint to 
the 4.0 ROMs. SYS 826 to activate . Use the 
<SPACE> bar to print the screen, or SYS 843·under 
program control. 
6. David Curtis has changed Keyprilll so that it will 

Program 2. 
.M 033A03CB 
SYS 826 

033A 78 A9 el3 8D 1A 02 A9 47 
0342 85 9 0 90 58 60 AD el3 02 
el34A C9 45 D0 el3 20 54 03 4C 
el352 85 E6 A9 80 85 2el A9 elel 
035A 85 IF A9 el4 8D 64 02 85 
el362 F1 2el 8A Fel 2el 32 F1 A9 
el36A 19 85 22 A9 0D 85 21 2el 
el3 72 D2 FF A9 11 AE 4C E8 E0 
el37A 0C Del 02 A9 91 2el D2 FF 
el382 ACl elel 81 IF 29 7F AA B1 
el38A 1F 4 5 21 10 elB B1 1F 85 
el392 21 29 80 49 92 2el D2 FF 
039A 8A C9 2el Bel el4 el9 4el D0 
03A2 0E C9 4el 90 0A C9 60 B0 
03AA el4 el9 8el D0 02 49 C0 20 
el3B2 D2 FF C8 C0 28 90 CB AS 
03BA 1F 69 27 85 IF 90 02 E6 
03C2 20 C6 22 D0 A6 A9 0D 20 
03CA D2 FF 4C CC FF 67 54 Cl"0 
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work with his AXIOM EX801 printer and has

added some new commands. Less than key < prints

the screen. Left arrow stops printing. Greater than

Program 3.

1

2

3

4

5

6

7

10

20

30

40

50

60

70

80

90

95

96

99

REM KEYPRINT

REM BY DAVID

LOADER

SWAIM

REM 2631 CALLAWA*

REM MARIETTA, GA

REM THE FOLLOWINC

EQUIVALENT OP

RD

PROGRAM

30060

DATA IS THE DECIMAL

REM THE HEX LISTING

REM COMPUTE!

DATA 120,

,2,88,96

DATA 208,

,133,32,

DATA 100,

169

BY ERIC

MARCH 1981

,3,141,

,173,3,

3,32,84

169

26,2

BRANDON

PAGE 92

,169,71

2,201,69

,3,

,0,133,

2,133,241,

76,133,

31,169,

32,186,

230,

,141,25

169,128

4,141

240, 32,50,2

41,169,25,133,34,169,13,133,33

DATA 32,210,

,12,208,

DATA 160,

9,33,16,

255, 169

2,169,145,

,17, 174

32,210,

,76,

255

232,224

0,177,31,41,127,170,177,31,6

11,

DATA 73,146,

,4,9,64,

DATA 201,

208

96,

32,210,255,

DATA 165,

2,198,34

DATA 255,

REM

REM POKE

LOCATION

REM

31,

177, 31,

32,210,

,14,

176,

200,

105,

201

4,9

192

39,

133,

255,

,64,

,128

,40,

133,

33,

138

144

41,128

,201

,10

,208,2,

144

31,

,203

144,

,32,176

73,192,

2,230,3

,208,166,169,13,32,210

76,

THE

204,

ML

826 (

255 ,103

PROGRAM

033A )

100 FOR 1=826 TO 978

110 READ X

120 POKE I,X

130 NEXT I

140 END

Program 4.

.M 027A 030B

SYS 634

027A 78

0282 90

028A 03

0292 80

029A 04

02A2 20

02AA 0D

02B2 AE

02BA 91

02C2 29

02CA 0B

02D2 92

0 2DA 0 4

02E2 0A

02EA 02

02F2 28

02FA IF

0302 A6

030A FF

A9

58

20

85

85

48

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

00

02

60

91

20

B0

Fl

21

E8

D2

AA

IF

66

40

60

C0

CB

02

0D

00

85

A5

02

A9

85

A9

20

E0

FF

Bl

85

F2

D0

B0

20

A5

E6

20

00

91

97

4C

00

D4

19

D2

0C

A0

IF

21

8A

0E

04

D2

IF

20

D2

00

,84 ,0,0

BEGINNING AT"

A9

C9

55

85

20

85

FF

D0

00

45

29

C9

C9

09

FF

69

C6

FF

00

85

45

E4

IF

D5

22

A0

02

Bl

21

80

20

40

80

C8

27

22

4C

00

85

D0

A9

A9

F0

A9

11

A9

IF

10

49

B0

90

D0

C0

85

D0

CC

00

symbol > deactivates Keyprint. It may also be useful

to owners of printers other than Commodore's.

7. Melvin Field's version of Keyprint is for the 4.0

ROMs. Use SYS 634 to activate Keyprint. To access

the screendump, use the backslash or SYS 657. He

offers some alternatives to the use of the backslash.

The direct mode statement FOR I = 1 TO

Program 5.

.M 033A

SYS 826

033A

0342

034A

0352

035A

0362

036A

0372

037A

0382

038A

0392

039A

03A2

0 3AA

03B2

03BA

03C2

0 3CA

Program 6.

.M 033A

SYS 826

033A

0342

034A

0352

035A

0362

036A

0372

037A

0382

038A

0392

039A

03A2

03AA

03B2

03BA

03C2

03CA

03D2

03DA

03E2

03EA

03CB

78

90

03

80

04

20

0D

AE

91

29

0B

92

04

0A

02

28

IF

A6

FF

A9

58

20

85

85

43

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

72

03ED

78

90

11

A9

D0

A9

A9

F0

A9

00

A9

IF

Bl

85

FF

D0

B0

06

80

C8

27

22

4C

A9

58

C9

E6

F3

80

04

20

0A

AE

00

29

IF

21

8A

IB

11

8A

D0

C0

85

D0

CC

03

60

51

20

B0

Fl

21

E8

D2

AA

IF

D2

40

60

C0

CB

02

0D

21

03

60

0C

85

20

85

85

2D

85

4C

20

7F

45

29

C9

C9

AD

09

02

28

IF

95

FF

85

A5

03

A9

85

A9

20

E0

FF

Bl

85

FF

D0

B0

20

A5

E6

20

61

85

A5

F0

91

62

20

B0

Fl

21

E8

D2

C9

21

80

20

40

4C

20

49

90

90

A9

EA

91

97

4C

00

D4

19

D2

0C

A0

IF

21

8A

0E

04

D2

IF

20

D2

3F

91

97

03

A9

03

A9

85

A9

20

E0

FF

IF

10

49

B0

90

E8

4C

C0

BA

02

0D

EA

A9

C9

55

85

20

85

FF

D0

00

45

29

C9

C9

09

FF

69

C6

FF

00

A9

C9

4C

2E

4C

00

D4

19

D2

0C

A0

F0

0B

92

04

17

C9

CF

20

A5

E6

20

EA

45

06

E4

IF

D5

22

A9

02

Bl

21

80

20

40

80

C8

27

22

4C

00

45

05

2E

85

2E

85

20

85

FF

D0

00

4C

Bl

20

09

C9

0C

03

D2

IF

20

D2

£A

85

D0

A9

A9

F0

A9

11

A9

IF

10

49

B0

90

D0

C0

85

D0

CC

00

85

F0

E6

90

E6

IF

BA

22

A9

02

Bl

AA

IF

D2

40

60

F0

09

FF

69

C6

FF

EA
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work with his AXIOM EX80 I printe r and has 
added some new commands. Less than key < prints 
the screen. Le ft arrow stops printing. Greater than 

Program 3. 
1 REM KEYPRINT LOADER PROGRAM 
2 REM BY DAVID SWAIM 
3 REM 2631 CALLAWAY RD 
4 REM MARIETTA, GA 31'11'161'1 
5 REM THE FOLLOWING DATA IS THE ' DECIMAL 

EQUIVALENT OF . 
6 REM THE HEX LISTING BY ERIC BRANDON 
7 REM COMPUTE I MARCH 1981 PAGE 92 
11'1 DATA 121'1,169 , 3,141,26,2,169,71,141,25 

,2,88,96,173,3,2,21'11,69 
21'1 DATA 21'18,3,32,84,3,76 , 133 , 230,169,128 

,133,32,169,0,133,31,169,4,141 
30 DATA 100,2,133,241,32,186,240,32,50,2 

41,169,25,133,34,169,13,133,33 
41'1 DATA 32,211'1,255,169,17,174,76 , 232,224 

,12,208,2,169,145 , 32,210,255 
50 DATA 160,1'1,177,31,41 ,1 27,170,177,31,6 

9,33, 16,11,177,31,133,33,41,128 
61'1 DATA 73,146,32,211'1 , 255,138,201 , 32,176 

,4,9,64,208,14,201,64,144,10 
.71'1 DATA 201,96,176,4 , 9,128,21'18,2,73,192, 

32,210 , 255 , 201'1,192,40,144,21'13 
81'1 DATA 16 5,31,105,39,133,31,144,2,231'1,3 

2,198,34. 208,166,169,13,32,210 
90 DATA 255,76,204,255,103,84 , 0,0 
95 REM 
96 REM POKE THE ML PROGRAM BEGINNING AT~ 

LOCATION 826 ( 033A ) 
99 REM 
100 FOR I=826 TO 978 
110 READ X 
120 POKE I,X 
130 NEXT I 
141'1 END 

Program 4. 
.M 027A 030B 
SYS634 
027A 78 A9 0 2 85 
0282 90 58 60 AS 
028A 03 213 91 02 
13292 80 85 20 A9 
1329A 134 8 5 BI3 85 
132A2 20 48 ' F1 A9 
0 2AA 130 8 5 21 213 
02B2 AE 4C E8 EI3 
13 2BA 91 2 0 0 2 FF 
02C2 29 7F AA B1 
13 2CA 06 61 1F 85 
132 02 9 2 2 13 6 6 F2 
020A 04 139 4 0 00 
02E2 0A C9 60 BI3 
02EA 02 49 C0 20 
0 2F2 28 90 CB AS 
02FA 1F 90 0 2 E6 
0302 A6 A9 00 20 
030A FF 00 00 00 

91 
97 
4C 
00 
04 
19 
02 
0C 
A0 
1F 
2 1 
8 A 
0E 
04 
02 
1F 
20 
02 
00 

A9 85 85 
C9 45 00 
55 E4 A9 
85 1F A9 
20 05 F0 
85 2 2 A9 
FF A0 11 
00 0 2 A9 
00 B1 1F 
45 2 1 10 
2 9 80 49 
C9 20 B0 
C9 413 90 
139 813 00 
FF C8 C0 
69 27 85 
C6 2 2 00 
FF 4C CC 
00 00 00 

symbol > deacti vates Keyprint. It may also be useful 
to owners of p rinters other than Commodo re's. 
7. Melvin Field 's ve rsion of Keyprint is for the 4.0 
RO Ms. Use SYS 634 to acti vate Keyprint. To access 
the screendLlmp, LI se the backslas h or SYS 657. He 
offers some alte rnatives to the li se o f the backslash. 
The direct mod e statement FO R I = I TO 

Program 5. 
.M033A 03eB 
SYS 826 

1333A 78 A9 03 85 91 A9 45 85 
13 34 2 90 58 6 0 AS 9 7 C9 0 6 013 
034A 03 20 51 133 4C 55 E4 A9 
0352 80 85 20 A9 0 0 85 1 F A9 
035A 04 85 B0 85 04 20 05 F 13 
13362 213 43 Fl A9 19 85 22 A9 
133 6 A 0 0 85 21 20 02 FF A9 11 
13372 AE 4C E8 E0 0C 013 02 A9 
037A 91 20 02 FF A0 0 0 61 1F 
0382 29 7F AA B1 1F 45 21 10 
03 8A 0B B1 IF 85 21 29 8 0 49 
0392 92 2 13 02 FF 8A C9 2 13 613 
039A 134 0 9 40 00 0 E C9 4 13 90 
0 3A2 13A C9 6 0 613 134 09 813 0 13 
133AA 02 49 C0 20 02 FF C8 C13 
133B2 28 '9 13 CB AS 1F 69 27 8 5 
03BA 1F 9 0 0 2 E6 20 C6 2 2 Oil 
0 3C2 A6 A9 00 20 02 FF 4C CC 
0 3CA FF 72 21 61 3F 0 0 00 013 

Program 6. 
.M033A03ED 
SYS 826 

033A 78 A9 03 85 91 A9 45 85 
0342 90 58 60 AS 97 C9 05 F0 
034A 11 C9 0C F0 03 4C 2E E6 
13352 A9 E6 85 91 A9 2E 85 90 
035A 00 F3 20 62 03 4C 2 E E6 
0362 A9 80 85 20 A9 00 8 5 1F 
1336A A9 134 85 BI3 85 04 2 13 BA 
0372 F0 20 20 F1 A9 19 85 22 
037A A9 0A 85 21 20 02 FF A9 
0382 00 AE 4C E8 E0 0C 00 02 
038A A9 130 20 02 FF A0 00 61 
0392 1F 29 7F C9 1F FI3 4C AA 
039A B1 1F 45 21 10 0B B1 1F 
03A2 85 21 29 80 49 92 2 13 02 
03AA FF 8A C9 20 60 04 09 40 
03B2 013 1B C9 40 90 17 C9 60 
03BA B0 11 AD 4C E8 C9 0C F0 
03C2 06 8A 09 20 4C CF 03 09 
03CA 80 00 02 49 C0 20 02 FF 
0302 C8 C0 28 913 BA AS 1F 69 
030A 27 85 1F 90 02 E6 20 C6 
03E2 22 00 95 A9 00 20 0 2 FF 
03EA 4C CC FF EA EA EA EA EA 
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1000:PRINTPEEK(I51):NEXT will print the

coordinate code of the key you want to use. If you

POKE 648,x then the key that corresponds to the

coordinate code x will dump the screen. He suggests

using the REV/OFF key, since it won't print any-

8. J. Michael McCormick has enhanced Eric Bran

don's version of Keyprint for the Original ROMs.

The at-symbol "@" will automatically list a BASIC

program onto the printer.

9. This is Jerry Levitt's conversion of Keyprint for

Program 7.

.M 027A 030B

SYS 634

027A

0282

028A

0292

029A

02A2

0 2AA

02B2

02BA

02C2

02CA

02D2

02DA

02E2

02EA

02F2

02FA

0302

030A

Program 8.

78

90

03

80

04

20

0A

AE

91

29

0B

92

04

0A

02

29

IF

A6

FF

A9

58

20

85

85

66

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

20

.M 033A 03F1

SYS 826

033A

0342

034A

0352

035A

0362

036A

0372

037A

0382

038A

0392

039A

03A2

0 3AA

03B2

0 3BA

03C2

03CA

03D2

03DA

03E2

03EA

03F2

0 3 FA

78

E6

AD

0F

03

A9

19

30

0C

A0

71

73

8A

0E

04

30

71

72

30

DF

78

0D

CA

53

53

AC

D0

03

D0

4C

00

85

F2

D0

00

45

29

C9

C9

09

F2

69

C6

F2

03

IF

02

88

39

39

02

60

91

20

B0

F2

21

E8

66

AA

IF

66

40

60

C0

CB

02

0D

20

1A

03

02

06

85

85

74

A9

02

Bl

73

80

20

40

80

C8

27

74

4C

4C

4C

BD

D0

38

37

85

A5

02

A9

85

A9

20

E0

F2

Bl

85

F2

D0

B0

20

A5

E6

20

20

02

20

C9

4C

E6

71

9A

11

A9

71

10

49

B0

90

D0

C0

85

D0

7D

85

B0

EE

F6

33

32

91

97

4C

00

D4

19

43

0C

A0

IF

21

8A

0E

04

66

IF

20

66

20

20

98

45

CF

A9

20

0D

AE

91

29

0B

92

04

0A

02

28

71

A6

F2

E6

C5

03

00

0D

0D

A9

C9

55

85

20

85

Fl

D0

00

45

29

C9

C9

09

F2

69

C6

F2

20

8D

IF

F0

03

80

78

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

A2

A2

A0

99

93

93

00

85

45

E4

IF

D5

22

A9

02

Bl

21

80

20

40

80

C8

27

22

4C

20

IF

58

07

20

85

IF

73

E8

30

AA

71

30

40

60

C0

CB

02

0D

08

10

08

0E

53

53

00

85

D0

A9

A9

F0

A9

11

A9

IF

10

49

B0

90

D0

C0

85

D0

CC

20

C0

60

C9

5E

72

A9

20

E0

F2

Bl

85

F2

D0

B0

20

A5

E6

20

20

20

8C

02

59

59

00

Program 9.

.M033A03E0

SYS 826

033A

0342

034A

0352

035A

0362

036A

0372

037A

0382

038A

0392

039A

03A2

0 3AA

03B2

0 3BA

03C2

03CA

03D2

03DA

78

90

03

00

04

63

80

19

D2

0C

A0

IF

21

8A

0E

04

D2

IF

20

D2

E2

A9

58

20

85

86

F5

85

85

FF

D0

00

45

29

C9

C9

09

FF

69

C6

FF

F2

03

60

51

D9

D4

A2

20

22

A9

02

Bl

21

80

20

40

80

C8

27

22

20

20

85

A5

03

A9

A4

01

A9

A9

11

A9

IF

10

49

B0

90

D0

C0

85

D0

CC

20

91

97

4C

01

FF

20

00

0D

AE

91

29

0B

92

04

0A

02

28

IF

A6

FF

D2

A9

C9

55

85

84

FE

85

85

4C

20

7F

Bl

20

09

C9

49

90

90

A9

A9

FF

45

45

E4

D2

D3

F7

IF

21

E8

D2

AA

IF

D2

40

60

C0

CB

02

0D

01

88

85

D0

A9

A2

20

A9

A9

20

E0

FF

Bl

85

FF

D0

B0

20

A5

E6

20

4C

D0

Program 10a.

10 DATA120,169f3,133,145,169,69,133

20 DATA144,88,9 6,165,151,201,69,208

30 DATA3,32,81,3,76,46,230,169

40 DATA128,133,32,169,0,133,31,169

50 DATA4,133,176,133,212,32,186, 240

60 DATA32,45,241,169,25,133,34,169

70 DATA13,133,33,32,210,255,169,17

80 DATA174,76,232,224,12,208,2,169

90 DATA145,32,210,255,160,0,177,31

100 DATA41,127,170,177,31,69,33,16

110 DATA11,177,31,133,33,41,128,73

120 DATA146,32,210,255,138,201,32,176

130 DATA4,9,64,208,14,201,64,144

140 DATA10,201,9 6,176,4,9,128,208

150 DATA2,73,192,32,210,255,200,192

160 DATA40,144,203,165,31,105,39,133

170 DATA31,144,2,230,32,198, 34,208

180 DATA166,169,13,32,210,25 5,76,204

19 0 DATA255,114,33,97,6 3,127,118,8 7

200 FOR 1=826 TO 997

210 READV:POKEI,V

220 NEXTI

225 PRINT"{CLEAR}{10 DOWN}"

230 PRINT"TYPE SYS 826 TO ACTIVATE"

240 PRINT"{REV}(03 D0WN}THEN \ PRINTS'

~S FROM SCREEN EXACTLY!!!!"

250 END
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IOOO:PRINT PEEK( l5 1) :NEXT will prinL the 
coordinate code of the key yo u want to use. I f you 
POKE 648,x then the key that corresponds to the 
coordi nate code x will dump the sc reen. He suggests 
using the REV/OFF key, since it won't print any-

Program 7. 
.M 027A 030B 
SYS 634 

027A 78 A9 02 85 91 A9 85 85 
0282 90 58 60 AS 97 C9 45 00 
028A 03 20 91 02 4C 55 E4 A9 
0292 80 85 20 A9 00 85 1F A9 
029A 04 85 B0 85 04 20 05 F0 
02A2 20 66 F2 A9 19 85 22 A9 
02AA 0A 85 21 20 43 Fl A9 11 
02B2 AE 4C E8 E0 0C 00 02 A9 
02BA 91 20 66 F2 A0 00 B1 IF 
02C2 29 7F AA Bl IF 45 21 10 
02CA 0B Bl IF 85 21 29 80 49 
0202 92 20 66 F2 8A C9 20 B0 
020A 04 09 40 00 0E C9 40 90 
02E2 0A C9 60 B0 04 09 80 00 
02EA 02 49 C0 20 66 F2 C8 C0 
02F2 29 90 CB AS IF 69 27 85 
02FA IF 90 02 E6 20 C6 22 00 
0302 A6 A9 00 20 66 F2 4C CC 
030A FF 20 20 20 20 20 20 20 

Program 8 . 
. M 033A 03FF 
SYS826 
033A 78 AC lA 02 2e 80 IF C0 
0342 E6 00 03 20 98 IF 58 60 
034A AO 03 02 C9 45 F0 07 C9 
0352 0F 00 06 4C CF 03 20 5E 
035A 03 4C 85 E6 A9 80 85 72 
0362 A9 00 85 71 20 78 IF A9 
036A 19 85 74 9A 00 85 73 20 
0372 30 F2 A9 11 AE 4C E8 E0 
037A 0C 00 02 A9 91 20 30 F2 
0382 A0 00 Bl 71 29 7F AA Bl 
038A 71 45 73 10 0B Bl 71 85 
0392 73 29 80 49 92 20 30 F2 
039A 8A C9 20 B0 04 09 40 00 
03A2 0E C9 40 90 0A C9 60 B0 
03AA 04 09 80 00 02 49 C0 20 
03B2 30 F2 C8 Cil 28 90 CB A5 
03BA 71 69 27 85 71 90 02 E6 
03C2 72 C6 74 oe A6 A9 00 20 
03CA 30 F2 4C 70 F2 A2 08 20 
0302 OF 03 4C 85 E6 A2 10 20 
030A 78 IF 4C B0 C5 A0 08 8C 
03E2 00 02 BO EE 03 99 0E 02 
03EA CA B8 00 F6 00 93 53 59 
!'l3F2 53 39 38 33 00 93 53 59 

103FA 53 39 37 32 00 00 00 00 

8. J. Michael McCormick has enhan~ed Eric Bran-
don 's version of KeyprinL for the Ongmal ROMs. 
The at-symbol "@" will automaticall y li st a BASIC 
program onto the prinLer. 
9. This is J erry Levitt's conversion of Keyprint for 

Program 9. 
.M 033A 03EO 
SYS826 

033A 78 A9 03 85 91 A9 45 85 
0342 90 58 60 A5 97 C9 45 00 
034A 03 20 51 03 4C 55 E4 A9 
0352 00 85 09 A9 01 85 02 A2 
035A 04 86 04 A4 FF 84 03 20 
0362 63 F5 A2 01 20 FE F7 A9 
036A 80 85 20 A9 00 85 IF A9 
0372 19 85 22 A9 00 85 21 20 
037A 02 FF A9 11 AE 4C E8 E0 
0382 0C 00 02 A9 91 20 02 FF 
038A A0 00 Bl IF 29 7F AA Bl 
0392 IF 45 21 10 0B Bl IF 85 
039A 21 29 80 49 92 20 02 FF 
03A2 8A C9 20 B0 04 09 40 00 
03AA 0E C9 40 90 0A C9 60 B0 
03B2 04 09 80 00 02 49 C0 20 
03BA 02 FF C8 C0 28 90 CB AS 
03C2 IF 69 27 85 IF 90 02 E6 
03CA 20 C6 22 00 A6 A9 00 20 
0302 02 FF 20 CC FF A9 01 4C 
030A E2 F2 20 20 02 FF 88 00 

Program lOa. 
10 DATA120,169,3,133 , 145,169,69,133 
20 DATA144,88,96,165,151,201 ,69,2 08 
30 DATA3 , 32 , 81 ,3,7 6,46 , 230,169 
40 DATA128,133 ,3 2 , 169 , 0 ,133, 31 ,169 
50 DATA4 ,13 3,176 ,1 33 ,21 2 , 32,186,240 
60 DATA32,45,241,169,25,133,34,169 
70 DATA13 ,13 3,33,32 , 210 , 255 ,169,17 
80 DATA174,76,232,2 24 , 12,208,2,169 
90 DATA145 ,3 2,210,255,160 , 0,177,31 
100 DATA41 ,1 27 , 170,177,31,69,33,16 
110 DATAl l,177,31,133,3 3 , 41,128 , 73 
120 DATA146 , 32,210 , 255,138 , 201,32,176-

130 DATA4 , 9,64,208,14, 20 1,64,144 
140 DATAI0,201,96 ,176,4, 9 ,1 28 , 208 
150 DATA2,73,192,32,210, 255,200,192 
160 DATA40,144,203,165,31,105,39,133 
170 DATA31,144,2,230,32,198 , 34,208 
180 DATA166 , 169 , 13,32, 210,255,76,204 
190 DATA255,114 , 33,97 , 63 ,1 27,118 , 87 
200 FOR 1=826 TO 997 
210 READV :POKEI,V 
220 NEXTI 
225 PRINT"{CLEAR}{10 DOWN}" 
230 PRINT"TYPE SYS 826 TO ACTIVATE " 
240 PRINT"{REV}{03 DOWN}THEN \ PRINTS-

-S FROM SCREEN EXACTLY!!!!" 
250 END 
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the 4.0 ROMs. He gives some comments on cus

tomizing it. Keyprint uses logical file # 1. To change

this, POKE the new logical file number into memory

locations 854, 869, and 984. POKE any different

device number into 858. To change the key thai

dumps the screen, use the same procedure as in

version 6.

Program 10b.

10 DATA120,169,2,133,145,169,133,133

20 DATA144,88,96,165,151,201,69,208

30 DATA3,32,145,2,76,46,230,169

40 DATA128,133,32,169,0,133,31,169

50 DATA4,133,176,133,212,32,186, 240

60 DATA32,45,241,169,25,133,34,169

70 DATA13,133,33,32,210,255,169,17

8 0 DATA174,7 6,232,224/12,208,2,169

90 DATA145,32,210,255,160,0,177,31

100 DATA41,127,170,177,31,69,33,16

110 DATA11,177,31,133,33,41,128, 73

120 DATA146,32,210,255,138,201,32,176

130 DATA4,9,64,208,14,201,64,144

140 DATA10/201,96,176,4,9,128,208

150 DATA2,73,192,32,210,255,200,192

160 DATA40,144,203,165,31,105,39,133

170 DATA31,144,2,230,32,198,34,208

18 0 DATA166,169,13,32,210,255,7 6,204

190 DATA255,114,33,97,63,1277118,8 7

200 FOR 1=634 TO 785

210 READV:POKEI,V

220 NEXTI

225 PRINT"(CLEAR}{10 DOWN}"

230 PRINT"TYPE SYS 634 TO ACTIVATE"

240 PRINT"{REV}{03 D0WN}THEN \ PRINTS'

~S FROM SCREEN EXACTLY!!!!"

250 END

Program 11a. (4 .OC)

.M 033A 03CE

SYS 826

033a

0342

034a

0352

035a

0362

036a

0372

037a

0382

038a

0392

039a

03a2

03aa

03b2

03ba

03c2

03ca

78

90

03

80

04

20

0d

ae

91

29

0b

92

04

0a

02

28

If

a6

ff

a9

58

20

85

85

48

85

4c

20

7f

bl

20

09

c9

49

90

90

a9

00

03

60

51

20

b0

fl

21

e8

d2

aa

If

d2

40

60

C0

cb

02

0d

00

85

a5

03

a9

85

a9

20

e0

ff

bl

85

ff

d0

b0

20

a5

e6

20

00

91

97

4c

00

d4

19

d2

0c

a0

If

21

8a

0e

04

d2

If

20

d2

00

a9

c9

55

85

20

85

ff

d0

00

45

29

c9

c9

09

ff

69

c6

ff

00

45

45

e4

If

d5

22

a9

02

bl

21

80

20

40

80

c8

27

22

4c

00

85

d0

a9

a9

f0

a9

11

a9

If

10

49

b0

90

d0

c0

85

d0

cc

00

10. Timothy Dailey has given us two BASIC loader

programs for Keyprmt. He has also moved Key-

prim lo the first cassette buffer. You use SYS 634

to activate the latter version, and SYS 657 to dump

the screen independently of Keyprint.

11. Joseph Holmes has supplied 4.0 versions of

Keyprint for tape systems (4.0C), disk (4.0D). or

for use on an 80-column CBM (80D).

Program 1 ib. (4.0D)

.M 027A, 030B

SYS 634

027a

0282

028a

0292

029a

02a2

02aa

02b2

02ba

02c2

02ca

02d2

0 2da

02e2

02ea

02f2

02fa

0302

030a

78

90

03

80

04

20

0d

ae

91

29

0b

92

04

0a

02

28

If

a6

ff

a9

58

20

85

85

48

85

4c

20

7f

bl

20

09

c9

49

90

90

a9

00

02

60

91

20

b0

fl

21

e8

d2

aa

If

d2

40

60

C0

cb

02

0d

00

85

a5

02

a9

85

a9

20

e0

ff

bl

85

ff

d0

b0

20

a5

e6

20

00

91

97

4c

00

d4

19

d2

0c

a0

If

21

8a

0e

04

d2

If

20

d2

00

a9

c9

55

85

20

85

ff

d0

00

45

29

c9

c9

09

ff

69

c6

ff

00

85

45

e4

If

d5

22

a9

02

bl

21

80

20

40

80

c8

27

22

4c

00

85

d0

a9

a9

f0

a9

11

a9

If

10

49

b0

90

d0

C0

85

d0

cc

00

Program lie. (80D)

.M 027A, 030B

SYS 634

027a

0282

028a

0292

029a

02a2

02aa

02b2

02ba

02c2

02ca

02d2

0 2da

02e2

02ea

02f2

02fa

0302

030a

78

90

03

80

04

20

0d

ae

91

29

0b

92

04

0a

02

50

If

a6

ff

a9

58

20

85

85

48

85

4c

20

It

bl

20

09

c9

49

90

90

a9

00

02

60

91

20

b0

fl

21

e8

d2

aa

If

d2

40

60

C0

cb

02

0d

00

85

a5

02

a9

85

a9

20

e0

ff

bl

85

ff

d0

b0

20

a5

e6

20

00

91

97

4c

00

d4

19

d2

0c

a0

If

21

8a

0e

04

d2

If

20

d2

00

a9

c9

55

85

20

85

ff

d0

00

45

29

c9

c9

09

ff

69

c6

ff

00

85

dc

e4

If

d5

22

a9

02

bl

21

80

20

40

80

c8

4f

22

4c

00

85

d0

a9

a9

f0

a9

11

a9

If

10

49

b0

90

d0

C0

85

d0

cc

00
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the 4.0 ROM s. He gives some commenLs on cus­
tom izing il. Keypril1l uses logica l file # I. T o change 
thi s, POKE the new logica l fi le numbe r in to memory 
locations 854. 869, and 984. POKE any dilfe rent 
dev ice numbe r into 858. To change the key that 
dunlps th e screen. Li se th e same procedure as in 
version 6. 

Program lOb. 
1~ DATA12~,169,2,133,145,169,133 , 133 
2~ DATA144,88 , 96 , 165 , 151,2~1,69 , 2~8 
3~ DATA3,32,145,2,76,46,23~,169 

4~ DATA128,133 , 32,169,~,133,31,169 · 
5~ DATA4 , 1 33 ,176,133 , 212 , 3 2 ,186,24~ 
6~ DATA32 , 45,241,169 , 25,133 , 34 , 169 
7~ DATA13 ,133,3 3 , 32 ,21~,255,169 , 17 
8~ DATA174,76,232,224 , 12,2~8 , 2 , 169 
9~ DATA145 , 32,21~ , 255,16~ , ~ , 177 , 31 

1~~ DATA41,127,17~ , 177,31 , 69 , 33,16 
11~ DATA11,177,31,133,33,41,128,73 
12~ DATA146 ,3 2,21~ , 255,138,2~1,32 , 176-

1 3~ DATA4,9 , 64,2~8 , 14 , 2~1,64 , 144 
14~ DATA1~ , 2~1 , 96i176 , 4,9,128,2~8 

15~ DATA2,73,192 , 32 , 21~,255 , 2~~,192 
16~ DATA4~,144 , 2~3 , 165 , 31 , 1~5 , 39,133 
17~ DATA31,144,2 , 23~ , 32 ,198, 34,2~8 
18~ DATA166,169,13 , 32,21~,255,76 , 2~4 
19~ DATA255 , 114 , 33 , 97,63,127 , 118 , 87 
2~~ FOR 1=634 TO 785 
21~ READV:POKEI,V 
22~ NEXTI 
225 PRINT" {CLEARj( 1~ DOWN}" 
23~ PRINT"TYPE SYS 634 TO ACTIVATE" 
24~ PRINT"{REV}{~3 DOWN}THEN \ PRINTS-

-S FROM SCR EEN EXACTLY!!! ! " 
25~ END 

Program \la. (4.0C) 
.M033A03CB 
SYS 826 
033a 78 a9 03 85 91 a9 45 
0342 90 58 60 a5 97 c9 45 
034a 03 20 51 03 4c 55 e4 
0352 80 85 20 a9 00 85 If 
035a 04 85 b0 85 d4 20 d5 
0362 20 48 fl a9 19 85 22 
036a 0d 85 21 20 d2 if a9 
0372 ae 4e e8 e0 0e d0 02 
037a 9 1 20 d2 ff a0 00 bl 
0382 29 7f aa bl If 45 2 1 
038a 0b bl If 85 21 29 80 
0392 92 20 d2 if 8a e9 20 
039a 04 09 40 d0 0e c9 40 
03a2 0a e9 60 b0 04 09 80 
03aa 02 49 e0 20 d2 ff c8 
03b2 28 90 eb a5 If 69 27 
03ba If 90 02 e6 20 c6 22 
03c2 a6 a9 0d 20 d2 if 4e 
03ca if 00 00 00 00. 00 00 

85 
d0 
a9 
a9 
f0 
a9 
11 
a9 
If 
10 
49 
b0 
90 
d0 
e0 
85 
d0 
ec 
00 

10. T imothy Dai ley has given us two BASI C loader 
programs for Keyprin t. He has also moved Ke y­
print to the first casse tte bulTer . You use SYS 634 
to activate the lalle r ve rsion , and SYS 657 to dump 
the screen independenLly o r Keyprinl. 

11. J oseph Holmes has supplied 4.0 versions of 
Keyprinl fo r tape systems (4.0C), disk (4 .00) , or 
for use on an 80-column C BM (800 ). 

Program lib. (4.0D) 
.M 027A, 030B 
SYS 634 
027a 78 a9 02 85 91 a9 85 85 
0282 90 58 60 a5 97 e9 45 d0 
028a 03 20 91 02 4c· 55 e4 a9 
0292 80 85 20 a9 00 85 If a9 
029a 04 85 b0 85 d4 20 d5 f0 
02a2 20 48 fl a9 19 85 22 a9 
02aa 0d 85 21 20 d2 if a9 11 
02b2 ae 4e e8 e0 0c d0 02 a9 
02ba 91 20 d2 if a0 00 bl If 
02c2 29 7f aa bl If 45 21 10 
02ea 0b bl If 85 21 29 80 49 
02d2 92 20 . d2 ff 8a e9 20 b0 
02da 04 09 40 d0 0e e9 40 90 
02e 2 0a e9 60 b0 04 09 80 d0 
02ea 02 49 e0 20 d2 ff c8 c0 
02f2 28 90 eb a5 If 69 27 8 5 
02fa If 90 02 e6 20 e6 22 d0 
0302 a6 a9 0d 20 d2 ff 4e ee 
030a ff 00 00 00 00 00 00 00 

Program \le. (SOD) 
.M 027A, 030B 
SYS 634 
027a 78 a9 02 85 91 a9 85 85 
0282 90 58 60 a5 97 e9 dc d0 
028a 03 20 91 02 4e 55 e4 a9 
0292 80 85 20 a9 00 85 If a9 
029a 04 85 b0 85 d4 20 d5 f0 
02a2 20 48 fl a9 19 85 22 a9 
02aa 0d 85 21 20 d2 ff a9 11 
02b2 ae 4e e8 e0 0e d0 02 a9 
02ba 91 20 d2 if a0 00 bl If 
02e2 29 7f aa bl If 45 21 10 
02ea 0b bl If 85 2 1 29 80 49 
02d2 92 20 d2 if 8a c9 20 b0 
02da 04 09 40 d0 0e c9 40 90 
02e2 0a c9 60 b0 04 09 80 d0 
02ea 02 49 c0 20 d2 ff c8 c0 
02f2 50 90 cb a5 If 69 4f 85 
02fa If 90 02 e6 20 c6 22 d0 
0302 a6 a 9 0d 20 d2 ff 4c cc 
030 a ff 00 00 00 00 00 00 00 
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ForPETlCBM BASICs 4.0 or Upgrade (3.0), 40 or 80

column screens, and disk drive. This short routine shows

an easy way to transfer screen images to dish and back to

the screen, in BASIC..

Screen
Saver David Wine

Philadelphia

This two-part program Screen Saver will SAVE the

screen on your PET or CBM to disk, and then

LOAD it back. The screen on your computer is

mapped onto a continuous chunk of memory.

Lines 230-240 trick BASIC! into thinking lhe- cur

rent program in memory starts at the top left corner

of the screen and ends at the bottom right corner.

There are two pointers in zero page that BASIC

uses to tell it where the program is— ihe siart-of-

BASIC texi pointer, and the start-of-variables (vnd

ol BASK! lext) pointer. Screen Saver stores these

and then points them to the start and end of the

screen. On line 250, a simple SAVE stores the

screen on disk. After this, the BASIC pointers used

are restored their previous values by PEEKing

them from the local ions in the second cassette

buffer where they were stored.

It you were to try to use variables to store the

original pointers, you would run into trouble when

it came time to put them back. BASIC gets very

confused about variables when these pointers arc-

redirected. Just for fun. try pulling a STOP al line

245 and looking at a few variables.

The second part of the program LOADs the

"screen" file back onto the screen. BASIC knows

where to put it, because the firs! two bytes of a

program file are written with the load address of

the program in the computer's memory. Usually,

this is 1024. but for the screen its 32768. The end

of a program on disk is followed by three zero

bytes, so BASIC1, knows when to stop LOADing.

Ii line 310 werea normal LOAD, the program

would stop execution right after LOADing the

screen. In addition, out-of-memory errors would

haunt you until you typed NEW. Luckily, there is a

convenient BASIC firmware routine which LOADs

the current file without disturbing BASIC's delicate
pointers.

I can think of a couple of uses for screen saver.

One is as part of an on-line help system. When the

user asks for help, the current screen is saved and

the help messages displayed. When he or she is

done viewing the help screen, the old screen can be

restored. Another use is for easy documentation of

screen formats. Maybe even frame-by-frame ani

mation? I would be interested in hearing of any

other ideas.

100 REM TO USE THIS -ON 40-COLUMN SCREENS, C

HANGE LINE 240 TO:

101 REM POKE 42,232 AND POKE 43,131

102 REM

103 REM TO ADAPT TO UPGRADE (3.0) BASIC, CH

ANGE LINE 310'S SYS TO 62242

104 REM

105 REM

200 REM SAVE IT

210 POKE9 00,PEEK(40):POKE9 01,PEEK(41) : REM

SAVE START BASIC TEXT

220 POKE902,PEEK(42):POKE903,PEEK(43) : REM

SAVE START VARIABLES

230 POKE40,0:POKE41,128 : REM

POINT TO START SCREEN

240 POKE42,208:POKE43,135 : REM

POINT TO END SCREEN

250 SAVE"@0:SCREEN",8

260 POKE40,PEEK{900):POKE41,PEEK(901) : REM

RESTORE POINTERS

270 POKE42,PEEK{902):P0KE43,PEEK(903}

280 PRINTCHRS(147)

290 REM

300 REM LOAD IT

310 OPEN1,8,1,"0:SCREEN":SYS6229 4:CLOSE1

320 GETCS:IFCS=""THEN320

Aid for Search and Retrieval of Text

AVAILABLE FROM YOUR

fz. commodore

DEALER

Data Management Software from

CFI... computer solutions

201 West 92 St.,

New York, NY 10025
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For PETlCIJM IJASICs 4.0 or U/Jgrade (3.0),4001'80 
column screl' IIS, and di~k drivp. This short rolltine shows 
(w easy way 10 t.ramfer S(l'('I'JI imag()s 10 disk and bac/l lo 
Ih e streel/., ill BASIC. 

·Screen 
Saver David Wine 

Philadelphia 

This two-pa n program Screen Saver will SA VE the 
screen on yo ur PET or C BM LO di sk. and then 
LOA D it back. T he sc reen on yo ur computer is 
mapped OIHO a continuolls chunk o f memory. 
Lines 230-240 tri ck BAS IC inLO thinkin g the cur­
re nt program in memory starts atthe top lef'L corner 
of the screen and e nds at the bOllom ri ght co rner. 
There a re twO poimers in zero page that BASIC 
lI ses to tell it whe re th e program is - the start-of­
BA SIC tex t poi m er , and the starl-of-variables (end 
o f BAS IC tex t) poinler. Screen Save r sLOres these 
and then points the m to th e stan and e nd of the 
screen. On line 250, a sirnple SA VE stores the 
screen on disk. After this, the BASI C pointers used 
are restored their pre violl s va lu es by PEEKing 
them rrom the locatio ns in th e sccond Glsse Ue 
bu lfer whe re th c), we re s l.o red . 

I f you we re to try to li se variabl es to s l.o re the 
original pointers, you wo uld run into tro uble when 
it came time LO put them back. BAS IC gcts ve ry 
co nFu scd aboul va riables wh e ll t.h cse po inte rs are 
redirected. Just for fun , try pUlling a STOP al line 
245 and lookin g a t a few va riables. 

The second pan of the program LO ADs the 
"screen" fil e back onto the screcn. BASI C knows 
whe re LO PUI it, because the firsl two b)" tcs of a 
program fi le are wriucll with t he load address o f 
the program in the computcr·s memory. Us uall y, 
this is 1024, but for the screen it's 32768. The e nd 
ofa program on disk is fo ll owed by three ze ro 
bytes, so BASI C knows when to stop LOADing. 

If IlIle 3 10 we re a norma l LOAD, the program 
wou ld stop execution ri ght after LOADing the 
screen. I n additio n , Oli l-Or-memoq' e rrors would 
ha unt yo u until yo u typed NEW. Luckil y, there is a 
convenient BAS IC firm wa re rouline which LOADs 
the current fil e without disturbing BAS IC's d elica te 
pOlnle rs. 

1 can I.hink of a couple of Ll ses fo r screen saver. 
One is as pa rt of an on-line help system. When the 
user asks fo r he lp , th e c urre nt screen is s3\'ed and 
the help messages disp layed . Whe n he or she is 
done viewing the help screen, the o ld screen can be 
restored. Another use is for easy docume ntatio n of 

scree n Formats. Ma ybe even frame-by-frame ani­
malio n? I wou ld be inte rested in hearin g of any 
othe r id eas. 

100 REM TO USE THI S ~N 4 0- COLU MN SCREENS , C 
HANGE LINE 240 TO: 

101 REM POKE 42 , 232 AND POKE 43 , 131 
102 REM 
103 REM TO ADAPT TO UPGRADE (3.0) BASIC , CH 

ANGE LINE 310 ' S SYS TO 62242 
104 REM 
105 REM 
200 REM SAVE IT 
210 POKE900,PEEK(40) :POKE901 ,P EEK(41) REM 

SAVE START BASIC TEXT 
220 POKE902 , PEEK(42) :POKE903,PEEK(43) REM 

SAVE START VARIABLES 
230 POKE40 , 0 : POKE41 , 128 REM 

POINT TO START SCREEN 
240 POKE42,208:POKE43 , 135 REM 

POINT TO END· SCREEN 
250 SAVE "@0 : SC REEN ", 8 
260 POKE40 ,P EEK(900) :POKE4 1,P EEK(901) REM 

RESTORE POINTF.R S 
270 POKE42 , PEEK(902) :POKE43 , PEEK(903) 
280 PRINTCHRs(147) 
290 RE'I 
300 RE'I LOAD IT 
310 OPENl , 8 , I ," 3: SCREEN ": SYS62294 : CLOSEI 
320 GETCS :IFCS -"" THEN 3 20 
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How to get 256 colors out of your Atari. Last month, this

three-part series opened with a discussion ofAtari
Graphics. Part II examines techniques involving color

indirection and looks at the new GT1A chip in detail. If

you have one of the older machines, your dealer should

now have the new chip and can install itfor youfor about

$60 (according to Atari). Ifyour machine is still under

warranty, the upgrade isfree.

Next month, this series concludes with several pro
grams which put GTIA through its paces.

Part II:

Atari Video

Graphics And

The New GTIA
Craig Chamberlain

Birmingham, Ml

Using Color Indirection

With color indirection, the number of different

playflclds is limited according to the number of

bits per pixel, but the actual color/luminance of"

each playfield can be one of the 128 possibilities.

The data bits are used as an index or offset into

playfield color registers:

COLOR0 $02C4 708

playfield zero color register

COLOR1 $02C5 709

playfield one

COLOR2 $02C6 710

playfield two (used in modes 0 and 8)

COLOR3 $02C7 711

playfield three (used in color text modes)

COLOR4 $02C8 712

background color register

These playfield color registers use seven bits

to select the color and luminance, as follows:

D7

BITS

0000

0001

0010

0011

0100

0101

0110

0111

1000

,D6,D5,D4

D3,D2,D1

DO

VALUE

0

I

2

3

4

5

6

7

8

color

luminance

not used

COLOR

gray (no color)

light orange

orange

red orange

pink

purple

purple blue

blue

blue-

1001 9 light blue

1010 10 turquoise

1011 11 blue green

1100 12 green

1101 13 yellow green

1110 14 orange green

1111 15 lightorange

Atari BASIC allows you to select a playfield

color to draw in by using the COLOR statement.

The color register that corresponds to thai playfield

can be changed by using SETCOLOR.

Color indirection is a tool that should not be

overlooked. It is possible to draw a detailed figure

on the screen with one playfield, and then change

the color of the entire figure with just one com

mand. For example, a printed message can flash in

colors to attract attention. A "glowing" effect can

be created by rapidly changing the luminance of a

playfield while maintaining the same color. Or, the

playfield colors can all be set to the same color/

luminance as the background. Figures drawn will

not appear until the playfield color registers are

changed. By changing the registers one at a lime.

an animation effect can be created. Color indirec

tion may still not solve the problem of having many

colors on the screen at the same time, but it does

afford possibilities that otherwise would be difficult

to achieve.

In special instances, playfield color registers

can be changed during the horizontal blank, in

which case all 128 color variations can be shown in

one frame. This requires the use of machine lan

guage and still does not solve the problem of many

colors on one scan line. Fortunately, experience

has shown that, for many applications, three

playfield colors will be sufficient.

Multiple Colors

Nevertheless, there are times when many colors

would be desirable. This is where the GTIA steps

in. It should now be apparent that 16 colors will

require four bits per pixel. This is very expen

sive in terms of memory, so either pixel si/e or

display memory will have to increase. Because

ANTIC has a limit on how much memory it can

access during one horizontal scan line, we have a

limit on how much memory can be devoted to a

screen. Therefore, resolution will have to suffer.

Before we see what the memory limit is, we

should mention the two modes which are exceptions

to the above rules. Three things distinguish modes

zero and eight from the normal modes. Each pixel

is a half color clock wide; a side effect of this is

artifacting. The background color now becomes

the border, and the main part of the screen is filled

with playfield two. Finally, since the whole screen is

now playfield two, the bit no longer tells which

playfield to use, but which luminance to use.

108 COMPUTEI Augusl. 1982. Issue 27 

HolU 10 gel 256 colors oul oJ),OU1" Almi. Lasl mOl1lh, Ihis 
Ih,'ee-I)(I:r! series ollened wilh "disC1lssion oj Ala.r; 
Graphics. Pari II examines lechniques involving co lor 
indirection al1d look, alii", new GTiA chill in delail. IJ 
),on have one oj Ihe older machines, ),our dealer should 
now have Ihe new chip and can inslall il Jar ),011 Jar about 
$60 (according 10 Alm·i). IJ )'01lr machine is slil/llnder 
wlI'IT{l'nly, Ihe upgrade is Jree. 

Next 1II0111h, this series concludes wilh severallJro­
grallls which pUI GTIA Ihmngh ils paces. 

Part II: 

Atari Video 
Graphics And 
TheNewGTIA 
Craig Chamberlain 
Birmingham, MI 

Using Color Indirection 
With color indirection, the number of differel1l 
play fi elds is limited accord ing LO the number of 
bits pe r pixel, but the actual color/ luminance of 
each play field can be one of the 128 poss ibi lities. 
T he data bits are used as a n index or offset inLO 
play fi eld color registers: 

COLORO $02C4 708 
playficld zero color register 

COLORI $02C5 709 
playfield one 

COLOR2 $02C6 710 
playfield two (used in modes 0 and 8) 

COLOR3 $02C7 711 
playfield three (used in co lor text modes) 

COLOR4 $02C8 712 
background color register 

These play fi eld color registers use seven bits 
LO select the color a nd luminance, as fo llows: 

D7,D6,D5,D4 
03,02,01 

00 

BITS VALUE 

0000 0 
0001 I 
0010 2 
0011 3 
0 100 4 
0101 5 
0110 6 
0111 7 
1000 8 

color 
luminance 
not used 

COLOR 
gray (no color) 
light orange 
orange 
redoTange 
pink 
purple 
purple blue 
blue 
blu," 

1001 9 light blue 
1010 10 turquoise 
10 I I II b lue green 
1100 12 green 
110 1 13 yellow green 
1110 14 orange green 
IIII 15 light orange 

Atari BASIC allows yo u to select a p lay fi eld 
color LO draw in by using the COLa R sta teme nt. 
T he colo r register that corresponds LO thai playfi eld 
can be changed by using SETCOLOR. 

Color indirectio n is a LOolthat should not be 
overl ooked. It is possible LO draw a deta iled fi gure 
on the screen with one playfield, and then change 
the color of I he entire fi gu re with j ust one com­
mand. For example, a printed message can nash in 
colo rs LO attract attention. A "glowing" effect can 
be crea ted by rapid ly changing the luminance of a 
play fi eld whi le mainta in ing the same co lor. Or, the 
play fi eld colors can all be set to the sa me color/ 
luminance as the background. Figures drawn wi ll 
not appear until the play field color registers are 
changed. By changing the registers one at a time. 
an an imation e ffect can be created. Color indirec­
tion ma y still not solve th e problem of hav in g many 
co lors on th e screen at lhe sa me time, but it does 
a fford possibi lities that otherwise wo uld be difficu lt 
to achieve. 

I n special instances , play fi eld colo r registers 
can be changed during the horizontal blank . ill 
which case all 128 colo r variations can be show il in 
o ne frame. T his requires the use of machine lan­
guage and still does not solve the problem of many 
colo rs a ll one scan line. Fo rtunatel y, experi ence 
has shown lhat, for mall Y applica tions, lh ree 
play field colors will be sufficient. 

Multiple Colors 
Nevertheless, there are times when many colors 
would be des irable. T his is where the GT IA steps 
in . It sho uld now be appa rent that 16 colors will 
require four bits per pixel. This is very expen­
sive in lenns of memory, so e ither pixel size or 
displa y memory wi ll have LO increase. Because 
ANT IC has a limit on how much memory it can 
access during one horizonta l scan line. we have a 
limit o n how nluch memory can be devoted to a 
screen. Therefore, resolution wi ll have LO su ffer. 

Before we see what the memo!,)' li mit. is, we 
should me l1lion the twO modes wh ich are exceptions 
to the above ru les. Three things di stinguish modes 
zero a nd eight from the normal mod es . Eac h pixe l 
is a half color clock wide; a side e ffect of this is 
artifacti ng. T he background color now becomes 
the border, and the ma in part o f the screen is fill ed 
with play field tWO. Finall y, since the whole sc reen is 
now p layfie ld two, the bit no longer te lls which 
playfield to use, but which·lumi:nance to use: 
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WELCOME TO ZORK!
Until you've entered the world of ZORK, you've never truly adventured underground.

Both ZORK 1 and ZORK 11 are designed so that you'll experience their challenges in the

most realistic sense. You can communicate in complete sentences rather than two-word

commands, with the largest vocabulary and widest range of command options in the genre.

Because ZORK's mysteries are the most intricate you'll ever encounter, it will take all

your intellectual abilities to survive and emerge victorious from the underground. And

because the challenges change with every move you make, each time you re-enter ZORK

you'll face new intrigues.

INFOCOM 1NT0C0M

ZORK I ZORK II
The Wizard of Frobozz takes you into new depths of

the subterranean realm. There you'll meet the

Wizard, who will attempt to coni'ound your quest

with his capricious powers.

Cat No. 4068 Atari,32K,disk

The Great Underground Empire confronts you with

perils and predicaments ranging from the mysterious

to the macabre, as you strive to discover the Twenty

Treasures oi ZORK and escape with them and your

life!

Cat No. 4067 Atari,32K,disk

$39.95
$39.95

ROKLAN

WIZARDS OF WOR
Descend into the Dungeons with your squadrons of'

Warriors to battle a host ot monsters both visible and

invisible—even the Wizard himself. Survive the changing

patterns of males, fii>ht in the arena, the Worlord Dungeon,

and the Pit. Features simultaneous one or two player action.

Cat No. 4090 Atari, 16K,disk

ROKLAN

GORF
A unique si£;ht and sound adventure that enlists players

into the Interstellar Space Force for challenging voyages

against the Gorfian Empire. Your mission is to repel attacks

by Droids. Antigravity Bombs, Antiparticle Lasers,

Kamikaze Ships, Gorfs, Fighters, Subquark Torpedoes, and

destroy the Gortian forces.

Cat No. 4089 Atari,16K,disk

$39.95 $39.95

COMPUTE! BOOKS

Inside Atari DOS
Rill Wilkinson and his staff at

Optimised System? Software were the

developers of Atari DOS 2.OS. In this

book, thev carefullv describe the

structure and w

with short ch.ip

module. In .iddit

chapters, the bin

and commented

rkines of the DOS.

irrs devoted to each

Otl to these descriptive

k presents the complete

ource code listings tor

DISKETTE SALE
Take your choice between two

top-quality brands oi 5''i" soft-

sector, single-side diskettes.

VERBATIM DYSAN
DATALIFE
(525-01-18158)

Cat No. L147 ' '■'■ li'"1

$30.00 $38.95

(104 1)

DISK PROTECTOR

CASES

• Holds 50 diskettes

• Attractive yet durable

• Perfect for home or office

Cat No. 2956 (5V4")

$27.50

$19.95

ELECTRONICS

Atari DOS 2.OS. An appendix explains

the book for the non-advanced Atari

owner Cat No. 4030

HOW TO ORDER
Write or phone. Pay by check, M'C.

VISA, or COD (add SI.50 for COD).

(800)423-5387 (213)886-9200

Offer expires AUG. 31, 1982 Mention

tin1- ad Blld we pay shipping (UPS

ground only}.

WHEN IN SOUTHERN CALIFORNIA, VISIT OUR RETAIL STORES

1951 1 Business Center Dr. 2301 Artesia Blvd. 444 S. Indian Ave.

J^orthridge, CA 91324 Redondo Beach, CA 90277 Palm Springs, CA 92262

19511 BUSINESS CENTER DR.

DEFT. G8

NORTHRIDGE, CA 91324

Until you 've entered the world of ZORK, you've n ever t ruly adventured underground. 
Bo th Z ORK I and ZORK II are designed so that you 'll experience their challenges in the 
most r ealistic sen se. You can communicate in complete senten ces rather than two~word 
commands , w ith the largest vocabulary and widest range of command options in the genre . 
Because ZORK's mysteries ar e the most intricate you'll ever encounter , it will take all 
your intellectual abilities to su rvive and emerge v ictorious from the underground. And 
because the challenges change w ith every move you make, each time you re-enter ZORK 
you 'll face n ew intrigues . 

INFOCOM 

ZORKI 
The Grea t Undcrgmund Empire. con fron ts you w it h 
perils and predicaments ranging (rom the mys te,-ious 
to the macabre, as you s tl-ive to discover the Tv.,'cnt y 
Treasures of ZORK and escape w ith them and your 
life! 
Cat No. 4067 At.r; ,3 2K,d;sk 

$39.95 
ROKLAN 

WIzARDS OF WOR 
Descend into the Dungeons with your squadrons of 
Warriors to battle a hoS( of monstcrs both \'is ible and 
invisible- evcn the Wi::a rd himself. Survive thl! chanb";ng 
pattcl"Il s o t" rna.::e s, fight in the a,·ena . the Warlord Dungco n. 
and the Pit . Fo.!aturcs simu lt aneous one o r two pbyc,' 3ction . 
Cat No. 4 090 Atari ,16K,disk 

$39.95 

I NFOCOM 

ZORK II 
The Wizard of Frobozz takes you into ne'\v dept hs o f 
the subtclTancan realm . There you 'll meet the 
W iza rd, who w ill attempt to confound your ques t 
"vith hi s capricio us pow ers. 
Cat No. 4068 Arari ,3 2K,disk 

$39.95 
RO KLA N 

GORF 
A un ique sight and sou nd ad\-cnlure that enlists players 
into the Intersli:lIar Space Fo ,-cc (or challenging \"oyages 
agains t the Gorfian Empirl! . YOW" miss ion is to repel attacks 
by Dro ids, An tigr avit y Bombs, AllI ipartic1e Lasers . 
Kam ika::e Ships, Gorfs, Fighters, Subquark Torpedoes, and 
dest roy (he Gorfian forces. 
Cat No. 4 0 89 Ata ri, 16K ,djs k 

-$39.95 

COMPU T E! !lOOKS 
Inside Atari DOS 

DISKE'ITE SALE DISK l'ROTECTOR 
CASES 

Bill W ilkinso n and his s taff at 
O pt imi:ed Systems Soft ware were the 
developers of Atari DOS 2.05. in this 
book, the y nrefully desc ribe the 
s truclUre and workings of the DOS, 
with shOl"t cha pters de"oli,:d to eac h 
module . [n ,Iddition to these descriptive 
chapt ers, th ..: book presents the complete 
and commented sou rce cooe listings for 
Ala ri DO S 2.05. An appen di.\( explain s 
the hook fo r the non-adv,lnced Al ari 
o w ner. Cat No. 4030 $19-95 

HOW TO ORDER 
W I·ite o r pho ne. r :IY by check , M IC. 
V IS A. o r COD (add S [ .50 for COD). 
(800)423-5387 (2 13)886-9200 
Of(e r expires AUG. 3 1, 198 2 Men tion 
t h is ;10 ;lIld we pay s h i ppin~ (U I'S 
",'Touno o n ly). 

Take youl" cho ice between two 
to p-qualit y brands o f 51/4 " soft ­
secto r , s ingle-side diskettes. 

VERDA TIM DYSAN 
DATALlFE 
15 25·0 1-18 1581 
Cat No. 11 47 

$30.00 

(10411 ) 

Cat No. 3966 

$38.95 

• H olds 50 diskettes 
• A t t ractive yet durable 

• Perfec t for home or office 

Cat N o . 2956 (5 If, " ) 

$27.50 

HWSLSC1I"".ONICS 
19511 BUSINESS CENTER DR. 
DEl'T.G8 
NORTHRIDGE, CA 91324 

WHEN IN SOUTHERN CALIFORNIA, VISIT OUR RETAIL STORES 
195 1 I Bus iness Cente r Dr. 23 0 1 A rtesia llI vd . 444 S. ind ia n Ave. 

CA Redondo Beac h , CA 9 0 277 Pa lm CA 92262 



MODE

0,8

0,8

BIT

1

2

110

LUMINANCE REGISTER

playfield one

playfield two (no image)

The color part of playfield one is ignored;

only the luminance data is used. II the luminance

values of playflelds one and two are the same, ihe

writing disappears. Modes zero and eight use this

special "hall color clock, one playfield color, two

brightness" arrangement. Both modes have 321)

distinct points oflighl horizontally and have single

scan line resolution. The only difference between

mode zero and mode eight is that the first is a text

mode and the second is a direct mapping mode.

Mode zero uses a character set and thereby saves

memory; about IK is required for (his mode. Mode

eight doesn't use a character set, and requires

approximately 8K. That is our display memory

limit. The Atari 400/800 is not capable of doing

DMA to much more memory than the memory

represented by one television frame.

Since the "half color clock, one color, two

brightness" mode is used by graphics modes zero

and eight, all the GTIA really does is provide three

variations on this mode. They all use the maximum

memory arrangement used by mode eight, so each

of the three new modes requires 8K. All of the new

modes use four bit pixels, so the horizontal resolu

tion goes from 320 (half color clock) to SO (two

color clock, as in modes four and five). Therefore,

the resolution for all three new modes is 80 by 192,

fora total of 15360 points. One side effect of

changing only the horizontal resolution is that the

pixels are no longer square.

The /Wild instruction register mode number

for the maximum memory mode (the number you

will find in the display list) is $0F. or decimal 15. It

is important to understand that this number indi

cates not only mode eight, but also nine, leu, and

eleven as well, hi fad, the display list for any one

of these modes is identical to the display list for any

of the others.

Selecting Modes With PRIOR

Mow then does ANTIC know which of the four is

the desired mode? The answer is that AN I \(.

neither knows nor cares: no matter which mode is

being used. ANTIC still has to do the same work of

fetching memory. It's the GTIA that processes the

video signal; somehow the chip must be told which

of the four modes is wanted. The GTIA hardware

register PRIOR does exactly that.

COMPUTE!

MODE

8

9

10

11

BITS

00

01

10

11

HEX

00

40

80

CO

DECIMAL

0

64

128

192
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GPRIOR $026F

PRIOR $D01B

623 shadow

53275 hardware

The two most significant bits (bits six and

seven) of this register are the GTIA special mode

select bits. Here's how they are set.

For example, it is possible to switch from any

one of the four modes to another simply by

changing the values of the two select bits.

Other bits in GPRIOR serve different func

tions, so care must be taken not to alter them.

These other bits allow multi-color players (blending

on overlap), set all missiles to the color of playfield

three to form a fifth player, and establish player/

missile and playfield priorities. See the Hardware

Manual for Further information.

Now that we know how the three new modes

are similar, let's find out how they are different.

Mode 1 1 is the one luminance, 1(5 color mode.

The overall luminance is set by the background

color, which, for this mode, defaults to a luminance

of six, rather than the usual zero. It is now easy to

draw rather finely detailed shapes in several colors

without having to fool around with the display list

and machine code interrupt routines. The thing I

am especially excited about is going to make Apple

owners envious. Ihe Apple has a 16 color mode

with resolution of 40 by 48, called the "lo res"

mode. The Atari now has a 16 color mode, but the

resolution is eight times greater than the Apple's.

Sixteen colors do present a problem, though,

since the GTIA has only four playfield color regis

ters. Therefore, mode 11 does not allow color

indirection. The color on the screen is determined

directly by the bit data Stored in memory, according

to the chart given earlier in the section on color

indirection. The values in the four color/luminance

registers are ignored. Some may consider this a

disadvantage, but there is a benefit too. Just as the

playfield color registers are not used, neither are

the player/missile color registers used, so by using

players it is possible to have 21 colors on the screen

at the same time, without using display list inter

rupts or other tricks.

Producing 256 Colors

Mode nine is the one color. Hi luminance mode.

This mode will be used to create some excellent

three dimensional effects and digitized pictures.

The 16 luminances, when stacked vertically by the

scan line with each line having the next brightest

luminance, blend so well that it is very difficull i<>

see the division from one to the other. The main

color is set by the background color. Weird things

happen when you change the luminance of the

background. Another nice fact is that having 16

main colors with 16 luminance variations means

that the Atari is capable of producing 256 colors.

One advanced application for mode nine is
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MODE BIT LUMINANCE REGISTER 
0,8 I playfield one 
0,8 2 playfield two (no image) 

T he co lo r pa rt. 0 (' p lay fi e ld o ne is ig nu red ; 
o nl y th e lum ina nce data is used. 1fl he lu m ina nce 
,'alues 0 1" p l:1 yli eld s o ne a nd two a re the sa mc, the 
\\Tilin g di sappea rs. i\rl od es ze ro a nd eight li se this 
specia l "ha lf colo r cloc k. o n e p layfi e ld co lo r. IWO 
brig htness" a rra nge men l. BUlh mod es h ave 320 
di stinct po illls of li g hl ho riZO llla ll y and ha ve sing le 
sca n line resoluti o n. The o nl y diffe re nce be twee n 
mo d e zero a nd Ill od e e ig h t is that th e First is a tex t 
Ill u d e and th e second is a direcLma pping Illode. 
Mod e ze ro uses a charane r set a nd th e re by saves 
me m o r y; a bo ut I K is requircd I"o r th is mo d e. Mo d c 
eig ht d oes n't use a cha racte r set, a nd requires 
ap prox imate ly S K. That is o ur dis play m e mo r y 
limit. T hc .-\I a l·i 400/800 is not ca pable 0[' d o ing 
DM A t o m uch mo re me mo r y th a n the memo r y 
re prese n ted by o ne televis io n fra me. 

Sincc th c "h a lf co lo r cloc k, o ne co lo r . two 
brig htness" mode is used by gr ap hics m od es zero 
a nd e ig ht. a llth c GT IA rea ll y d oes is prov ide three 
va ri a ti o ns O il t his m od e. l -hc y a ll li se th e max imum 
me m o !,)' a rrange m e nt used by modc e ig ht.. so each 
of th e three new modes requires 8 1<. . All o f' t.h e new 
modes usc fo ur bi t pixels , so the horizo nta l resulu ­
tio n goes fro lll 320 (ha lf colo r cloc k) to 80 (two 
co lo r cloc k. as in mod es fo ur a nd fi ve). T he refo re. 
the resoluti o n fo r a ll three new modcs is SO by 192, 
fo r a to tal o f 15360 poi nts, O ne side efrcct of 
cha n g ing o n ly th e h o ri zonta l reso lutio n is th a l lh e 
pixels are no IUll ge r sq ua re. . 

T hc ANTI C instructio n regisle r mod e nunlbc r 
fo r I he m ax i 111 LlIll me m o r y mode ( I he n II mbc r yo u 
will lind in the di spl a y li st) is sor, o r d cc ima l 15. It 
is impo n a nllo unde rsta nd that thi s numbe r indi­
caLes not o lll y mode eig ht.. bu t a lso nin e. te ll , and 
e levc n as well. I n fac t. Ihe dis pla y li sl f(Jr an y one 
o f th ese lIl od cs is idc lll ica l to th e di spla y li sl 1'0 1' a n y 
o f th e o th c rs. 

Selecting Modes With PRIOR 
H ow th e n d ocs A1\T IC know whic h ofl he fo ur IS 
the d es ired nl od c ) T he a nswe r is that ANT IC 
Ile ithe r kn o \\'s no r ca res : no maI ler which mocl e is 
be ing used . ANTI C still has to d o r.h e sa m c wo rk 0 1" 
fe tchin g mClll o r y. It's the GTIA that processes th e 
vidco sig na l: so mc how th e chip lllu st bc to ld wh ich 
o rthc fo ul' modes is wanted . The CT IA hard ware 
registe r PR IO R d oes exactl y th at. 

GPRIOR $026F 
PRIOR $DO IB 

623 shadow 
53275 hardware 

T hc two tTl ost sig nificant bits (bits six a nd 
seve n ) of thi s register a re th e CT I A specia l m od e 
select bi ts. Here's how the y a re se t. 

MODE BITS HEX DECIMAL 
8 
9 

10 
II 

00 
01 
10 
II 

00 
40 
80 
CO 

o 
64 

128 
192 

Fo r example. it is possible to switch fro m a n y 
o nc o f th e fo ur m odes to another simpl y by 
cha ng ing th e va lues o f th e two select bits. 

O th c r bits in G PRI O R se rve difTe re n t fUll c­
ti o ns, so ca re IllU St be ta ke n !lotto a ller th e m . 
Thcsc o th e r bits a ll ow m ulti-color playe rs (b lc ndin g 
on ove rl a p). se t a ll mi ss iles to the color u r pla ylic ld 
three to form a lifth pla ye r , and cstabli sh playe r/ 
mi ss il c and p lay lield prio rities. See th e / !orr/wa re 
}\If o l/ uo l fo r f UrLh c r info rm a tioll. 

Now th a l we kn ow how th e three new mod es 
are sim ilar, le t's lind Out ho w they a re d iffe re nt. 

Mod e II is th e o ne lumina nce . 16 colo r Illo d e. 
T hc ovc ra lilumi na nce is se t by the bac kground 
colo r , whic h , fo r this mod e , d e fa ults to a lu m ina nce 
o f s ix, rathe r th a n th e usua l zero . II is now eas )' to 
dra w ratbe r fin e ly d e ta iled shapes in seve ra l co lo rs 
witho u t having to 1001 a round with th c di sp lay li st 
a nd machin e cod e inte rrupt ro utin es. T he thin g I 
a m es pccia ll y cxcitcd a bo ut is go ing to ma kc Applc 
ow ne rs en viou s. The A pp le has a 16 co lo r mode 
with resoluti o n 0 1" 4 0 by 48 , ca ll ed th e "10 res" 
Ill o d e. T he A ta ri n ow has a 16 color mud e , but the 
reso luti o n is c ig httimes g reater than th e A pple's. 

Six teen colo rs d o prese lll a pru ble m , thou g h , 
since the GT IA has o n ly fo ur play field co lu r rcgis­
te rs , T h e re fo re , mod e II d oes not a llow co lo r 
indirecti o n . T he colo r o n th e scree n is de te rmined 
directl y by the bi t da ta stu red in me mo r y. acco rdin g 
to th e cha rt g iven ea rli e r in th e sectio n o n co lor 
indireCl io n . T h e va lues in the fo ur colo r/lumina nce 
registe rs a re ig no red . So me may conside r this a 
d isadvantage , but th e re is a benef~t too . .J USl as lhe 
pla yfi e ld colo r registe rs arc not used, ne il he r are 
t.h e pla ye r/mi ss ile colo r registe rs u sed . so by using 
p la ye rs it is possiblc to have 2 1 colo rs o n th e sc reen 
at the sa me tim e, wi tho u tt<sing display list inte r­
rupts o r o th e r I" r icks. 

Producing 256 Colors 
Mod c nine is t.h e o nc colo r , 16 lumina nce Ill ud e. 
Th is mod e will bc used to create so m e exccll c lll 
three dim e nsio nal e ffects and digitized pictures. 
The 16 lumina n ccs . whe n stac ked ve rticall y by Ihe 
sca n line wilh eac h line hav ing th e nex t b ri g hlcs l 
lum inance, ble nd su we ll tha t it is ver y dil'li cult l.O 
sce the di visio n from o ne to the othe r. Thc main 
co lor is se t by th e bac kg round color. We ird thin gs 
h a ppe n wh e n you ch a n ge th e lumina n cc o l" thc 
bac kg round . A nothe r ni ce fact is tha t h av in g 16 
m a in colo rs with 16 lumina nce va ri a ti o ns m eans 
that th e Ata ri is ca pa ble 0 1" producing 256 co lurs. 

One ad va n ced a pplica tion fo r m od e nine is 
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^ S/nergistic
Software

PROBEONE
THE TRANSMITTER

A new high-res adventure game filled with arcade action,

color, and sound effects. You must battle guard droids

while searching room to room in a remote research colony.

The origlnai game design has various skill levels and new

game layout each time you play. Probe One uses paddle or

joystick as well as keyboard commands $34.95

WARLOCK'S REVENGE
Two full disks of challenging high-res adventure. You lead

a select group of adventurers on a quest to gather treasure

and destroy the evil warlock, Oldorf. As you explore cav

erns and castles you use your group's various skills to

gather riches and fight off creatures. Warlock's Revenge

uses keyboard commands and you may save the game for

later play $34.95

Both games require 40K, 800/400, disk, and ATARI BASIC.

TOLL FREE ORDER LINE - 800-426-6505

We accept checks, VISA, MASTER CHARGE, and C.O.D.

=2.00 postage and handling charge, except on prepaid orders.

Synergistic Software

830 N. Riverside Dr., Suite 201, Renton, WA 98055

(206) 226-3216

ATARI 800/400 are trademarks of ATARI, INC.

NOW AVAILABLE FOR THE APPLE If

Ali
the fortvj thieves

Ry Stuart Smith

A fantasy role-playing adventure for

Apple II and Atari Personal Computers.

Encounter sultans, thieves, fierce and friendly

creatures as you guide your alter ego, AM Baba,

through the thieves mountain den in an

attempt to rescue the beautiful princess.

Treasure, magic, and great danger await you!

One or more human players can guide up to

seventeen friendly characters through the

many rooms, halls, and caves. Some characters

wander around randomly, making each

adventure a little different

AL1 BABA AND THS fORTY THIEVES is written in

high resolution color graphics and includes

music and sound effects. Adventures can be

saved to disk and resumed at a later time.

Available (or Apple II and Apple II Plus 48ft or

Atari 800 32K.

On diskette only — $32.95

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE

PLEASE WRITE FOR OUR CATALOG

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

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

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

the address above. California residents add 6'-. sales tax. Shipping Charges Within

North America orders must include $1 50 for shipping and handling. Outside North

America the charge lor airmail shipping and handling is S5.00 Pay tn U S. currency

QUTiLiry

SOFTW7IR€

6660 Reseda Blvd., Suite 105. Reseda. CA 91335 (213) 344-6599

NOW AVAILABLE FOR THE APPLE /I 

Ali 13aba 
a"~ tHe fort'1 tHieves 

By Stuart Sm ith 

A fantasy role· playing adventure for 
Apple II and Atari Personal Computers. 

Encounter su ltans. thieves, fierce and friendly 
crea tures as you gu ide your alter ego, Ali Baba, 
through the thieve's mountain den in an 
attempt to rescue th e beautiful princess. 
Treasure, magic, and great danger await you! 
One or m o re human p layers can guide up to 
seventeen friend ly characters through the 
many rooms, hails, and caves. Some characters 
wander around randomly, making each 
adventure a little different. 

ALI BABAAND TH ~ FORTYTHIEVES is written in 
high resolution co lor graphics and includes 
music and sound effects. Adventures can be 
saved to disk and resumed at a later tim e. 

Availab le {or Apple /I and Apple /I Plus 481'; or 
Alari 800 32K. 

On d iskette only - $32.95 

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 

ASK FOR QUALI TY SOrTWARE products at your favorite com puler store II neees· 
sa ry you may order dlreclly from us MasterCard and Visa cardholders may place 
orders by calling us ~t (213) 344 -6599 Or marl your check or bankcard number 10 
the address above. Call forma reSidents add 6C1o sales tax. Shlppmg Charges' Wrlhl1l 
North America orders must Include S I 50 lor shiPPing and handling. OutSIde NOIlh 
America the charge 101 airmail shrpDlog and handling IS $5.00. Pay (fl U.S. currency 

~QWILITY 
~SOFTWJlRE 

66t:rJ Resedo Blvd .. SUIte 105. Resedo. CA 91335 (213) 344--6.599 
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the display of digitized pictures. Digitization is a

process by which a normal television picture, such

as from a station or video recorder, can be analyzed

and divided into different luminances. Thai infor

mation can be sent to the computer and stored on

disk for later display. Mode nine, with Hi lumi

nances and rather high resolution, is able to repro

duce such pictures with impressive quality. Thus

far we have seen only four digitized pictures. They

were apparently made by some people at Atari,

and two of the pictures were, uh, for mature viewers

only. Standing from a short distance, however, it is

very difficult to tell if any of these pictures is com

pute]' generated or not. I have never seen such

quality on any other computer in the -lOOASIK) price

range without expensive additional equipment.

Mode ten is a cross between the other two

modes; it allows eight colors plus the background,

each with its own luminance as in the primary

modes. Unlike the other two modes, this one allows

color indirection, so it uses the playfield and player/

missile registers for color/luminance information.

This chart shows bow data values correspond with

playfield registers.

BITS

0000

0001

0010

0011

0100

0101

0110

0111

1000

1001

1010

1011

1100

1101

1110

1111

VALUE

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

REGISTER

704

705

706

707

708

709

710

711

712

712

712

712

708

709

710

711

PLAYFIELD

PCOLR0

PCOLR1

PCOLR2

PCOLR3

COLOR0

COLOR I

COLOR2

COLOR3

COLOR4

COLOR4

COLOR4

COLOR4

COLOR0

COLOR1

COLOR2

COLOR3

Only nine of the 16 possible data values cor

respond to different playficlds. Data values greater

than eight just repeal playflelds. For some reason,

the background color is no longer set by COLOR 1.

but instead by PCOLR0. The Atari BASIC state

ment SF.TCOLOR can't be used to change the

playc-r/missilc color registers, so the equivalent

POKE must be used. For any register, the data part

of the POKE is the color choice number multiplied

by 16, plus the luminance (refer to earlier chart).

The power of indirection is magnified when

eight main drawing colors can be used. This mode

is very useful for creating motion effects. With

nine color/luminances and color indirection, mode

ten may prove to be the most versatile of the three

new modes.

Compatibility Between CTIA And GTIA

Remember that the GTIA only controls how the

display is generated, so all programs written for

the GTIA should run on a GTIA machine in the

same way. There can be no such tiling as incom

patibility. We have, however, come across one

discrepancy between the CTIA and GTIA. The

video signal generated by the GTIA is shifted one

half color clock, so colors produced by artifacting,

such as in POOL 1.5 or Jawbreakers, will be differ

ent. That is just a minor visual difference; the

important thing is that all software should be en

tirely compatible. Of course, you cannot expect a

CTIA to generate these three new modes, but

again the conflict is the display, not the program.

In fact, I don't think it is even possible for

the computer to tell whether it has a CTIA or

GTIA in it.

Because of the half color clock shift, it is now

possible for players and playllelds to overlap per

fectly, whereas with the CTIA they didn't.

There are some cases where software will not

run on GTIA machines. This is due to the fact

that some of the new computers with the GTIA

also have a revised (no bugs) operating system in

them. Atari has made very clear which memory

locations and vectors are permanent and protected

from any revisions. If a program does not run on a

GTIA machine, it is the software's fault because

illegal entry points were used.

One other conflict has appeared which really

surprised me. We have discovered that a few pro

grams written on CTIA machines carelessly set the

GTIA special mode select bits of GPRIOR for no

purpose. Since these two bits do nothing on the

CTIA, there was no problem. But there was also

no reason to involve them. When the same pro

grams are run on GTIA, the accidental bit settings

af fed the display, even though modes nine, ten

and eleven are not used. The function of those two

bits has not been a secret. I figured out their func

tion in July 1981. when I read the OS source listing

before I bought my Atari 800. The Hardware Man

ual has described the three "new" modes in ap

pendix H ever since the manual was released.

No Text Window

There is a difference between the normal modes

and the three new modes — the three new ones do

not allow split screen (text window al bottom)

configurations. If you remember bow modes eight

and zero are related, you should understand why.

The mode used in the text windows is mode zero,

which follows the special "half color clock, one

color, two luminances'7 arrangement. As stated

above, having the mode select bits in GPRIOR set

for a mode greater than eight causes mode zero to
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the display of digiti zed pictures. Digitiza tio n is a 
process by which a normal television picture, slich 
as fro m a stalio n o r video recorder, ca n be ana l}!zed 
a nd di vided in to diffe re lll iuminances. That infor­
matio n ca n be senllO the computer and stored o n 
disk fo r late r displa y. Mode nine , with 16 lumi­
nances and rather high reso lu tion , is ab le to repro­
duce sll ch pictures with impressive qua lity. l -hus 
"". we ha ve seen on ly fo ur di gitized piclUres. They 
we re appare nLi y made by some peo ple at Ala ri , 
a nd two oflhe pictures were, uh , for mature viewers 
on ly. Sta nding from a short distance , however , it is 
very difficult to te ll if an y of these pictures is co m­
pUle r ge ne rated o r not. I have neve r seen such 
qua li ty on an y o th er computer in the 400/800 price 
range without expensive additional equipment. 

Mode ten is a cross be tween the othe r two 
modes; it all ows e ig ht colors plus th e backg ro und , 
each with its ow n luminance as in th e prima ry 
modes . Unlike the othe r two modes , this o ne a llows 
colo r indirection, so" it uses the pla yfi e ld and player! 
m issile registe rs for co lor/luminance information. 
This chart shows how da ta va lues cor respond with 
playfieJd registe rs. 

BITS VALUE REGISTER PLAYFIELD 

0000 0 704 PCOLRO 
0001 I 705 PCOLRI 
0010 2 706 PCOLR2 
0011 3 707 PCOLR3 
0100 4 708 COLORO 
010 1 5 709 COLOR I 
0110 6 710 COLOR2 
0 111 7 711 COLOR3 
1000 8 712 COLOR4 
1001 9 712 COLO R4 
1010 10 712 COLOR4 
1011 II 712 COLOR4 
1100 12 708 COLORO 
1101 13 709 COLOR I 
1110 14 7 10 COLO R2 
1111 15 7 11 COLOR3 

Only nine of th e 16 possible data values cor­
respond to different pla y fi e ld s. Data va lues g reater 
th a n e ig ht just re peat play fields. For some reason , 
the backg round co lo r is no longe r set b), CO LOR4 , 
but instead b), PCOLRO. The Atari BAS IC state­
me nt SETCOLOR ca n 't be used to change the 
player/mi ss il e co lor registe rs, so the equiva lent 
POKE must be used. Fo r an y registe r , the data part 
o f th e POKE is the co lor choice numbe r multipli ed 
by 16 , plus the luminance (re fer to ea rlie r chart). 

The power o f ind irectio n is mag nifi ed whe n 
e ig ht main d raw ing co lors can be used. T his mode 
is vc r )' use ful for crea tin g motion effects .. With 
nine colo r/luminances and co lo r IIlcilrecli o n. mode 
te n ma ), prove to be the most versatile of th e three 
new modes. 

Compatibility Between CTIA And GTIA 
Remem ber tha t the GT IA on ly cO lllro ls how the 
display is ge ne rated. so a ll prog rams wri tte n ror 
the CT IA sho ul d run on a GT IA machine in th e 
sa me \\la y. ~rh e rc ca n be no such thin g as incolll ­
pa tibili ty. \Ne have, howeve r , co me across one 
d isc repancy between the CTIA and GT IA. The 
video sig nal ge ne rated by the GTIA is shifted one 
ha lf co lo r clock , so co lors produced by a nifaCling , 
such as in POOL 1.5 o rJaw breakers , will be dille r­
e lll. That is just a minor visual diffe re nce; the 
important thing is that a ll softwa re should be e n­
tirel y compa tibl e. Of course, you cannot ex pect a 
CTIA to gene rate th ese three new modes , but 
aga in the co nllict is th e displa y, no t th e program. 
In fact, I don '\. think it is even poss ible for 
th e compute r to te ll whe ther it has a CT I A or 
GT IA in it. 

Beca use of th e ha lf colo r cloc k shift, it is now 
poss ible for p layers a nd p lay fi e lds to ove rlap pe r­
fectl y, whe reas with the CTIA th e)' didn 't. 

There are so me cases where so flware wi ll not 
run o n GT IA mac hines. T his is due to th e fact 
tha t some of the new compute rs with the GT IA 
a lso have a revised (no bugs) opera tin g system in 
the m. Atari has made ve ry clea r which memory 
locations and veCLors a re permane n l and protected 
from an y revisions. I f a program does not run on a 
GT IA machine, it is th e so ftwa re's fa u lt beca use 
illega l entry po ints were used . 

O ne o ther conlli ct has appea red which reall ), 
surprised me. We have discovered that a few pro­
g ra ms written o n CT IA machines ca re lessl), set the 
GT IA specia l mod e select bits ofGPR IOR for no 
purpose. Since these two bits d o no th ing on th e 
CT IA, there was no problem. But th e re was a lso 
no reason to invo lve them. ""hen th e sa me pro­
grams are run o n GTI A, the accidenta l bit settings 
affect th e displa )" even though mod es nine , te n . 
and eleve n are nOlused. T he functio n of those two 
bits has not bee n a sec re t. I figured o ut the ir fun c­
tio n in Jul y 198 1, whe n I read th e OS source listin g 
be fo re I boug ht m y Ata ri 800. The Hardware Jl!loll ­
lIa' has d escribed th e three " ne w" mod es in ap­
pendix H eve r since th e manua l was re leased. 

No Text Window 
T he re is a diffe re nce be twee n th e norrna lmodes 
and th e three new modes - th e lhree new o nes do 
nOl allow sp li l sc reen (lex L window aL botLom) 
configurations. I r yo u remember how modes e ighL 
and zero are related , you sho uld unde rstand wh y. 
The mode used in the tex t windows is mod e ze ro , 
which follows th e spec ia l " half colo r clock , one 
co lor, lwO luminances" arrange me nL. As Slated 
a bove , having th e mode select bits in G PRIOR set 
for a mode g reater than eight causes mode zero to 



. YOU THINK YOU'RE A SPACE ACE!

Can you blast through the deadly asteroid fields?

Can you survive robot space bombs?

Can you handle invisible Silurian space mines?

Can you dodge a rotating death vortex?

Can you defeat the alien battle cruisers?

GOOD LUCK CHARLEY!

Arcade Quality Graphics and Sound

Relentless Non-Stop Action

SO ... YOU THINK YOU CAN HANDLE IT?
Try it, if you're right, you're a ... SPACE ACE!
A great new and challenging space game by Greg Young

• Hi-res Graphics

• Requires 16K and all of the

potential of the Atari™ 400/600

• Disk/Cassette

■ Joy stick

■ 100% machine language

SEND CHECK OR MONEY ORDER TO:

LONDON SOFTWARE

374 Wildwood Avenue

Piedmont, CA 94611

Multiple levels of play

• Great Audio

• Time limit options

• Bonus scoring

$29.95

Ph. orders (415) 893-1090

Visa/Mastercharge

Dealer Inquiries Invited.

Please add $1 50 posiage & handling Calif residents add additional $1 95 la'

Atari 400 800 is a registered trademark of Atari. Inc

ad funny. A split screen would only be possible if a

display list interrupt were inserted just before the

text window area. The interrupt routine would

have to reset to zero the mode select bits in the

hardware register PRIOR, not the shadow register.

The hardware register will then be reset to the

value of ('.PRIOR during the vertical blank service

routine.

The three new modes seem to handle player/

missile to playfield collisions a liitle differently. In

modes zero and eight, a play field two collision is

flagged when a player or missile hits a pixel whose

luminance is controlled by COLOR 1 rather than

the COLOR2 for the main playfield. From what I

have been able to tell thus far. there is no kind of

playfield collision at all in modes nine and eleven.

Mode- ten collisions work only For playfield colors

that correspond to the usual playfield registers

(COLOR 1 through COLORS). Also, the fact that

the background in this mode is set by PCOI.RO

affects the priority of players and playfields in

some cases. In priority, mode ten playfield colors

PCOLR0 through PCOLR3 behave like players.

The GTIA stilf allows only eight luminances

on the normal modes.

All new Atari computers are being shipped

with the GTIA at no extra cost. The CTIA is no

longer being produced. The new machines with

the GTIA have little yellow or white stickers that

have the letter "G" on them. Those of us who have

older machines with the CTIA can replace il with a

GTIA. The part number is C014805.

If you want to do it yourself, it will be a simple

matter to replace the CTIA. The CTIA is on the

CPU card that plugs into the motherboard inside

the Atari case. It's not soldered in, so the replace

ment operation should take only 30 minutes if you

have taken your computer apart before. Instruc

tions are supplied with the chip. In the meantime,

if you don't have the GTIA, don't fret. It will be a

while before much software requiring the chip is

available.

Do You Already Have The GTIA?

If you warn to quickly see if your computer has a

GTIA, try this: POKE 623,64 (while in the default

mode, zero).

If you have the GTIA, the screen will go black.

Otherwise, there will be no change and you'll know

you've got the CTIA. If you have the GTIA and

want to see 16 colors, try this.

10 GRAPHICS 11

20 FORK= 0TO79

30 COLOR K

40 PLOTK,0

50 DRAWTOK,191

60 NEXTK

70 GOTO 70 ©

, 

SO ... YOU THINK YOU'RE A SPACE ACE! 

aCI fll n n )'. A sp li L sc reen I\"ou ld a ni ), be possib le if a 
d isp la), lisL illle r ntpL wc re inse n ed jll sL befo rc Ihe 
text windo\\! a rea. T he in terrupt routine wo uld 
ha\'c LO reseL LO ze ro th e mod e select bil s in Lh c 
ha rd wa re regisLe r PR IO R. nOL the shad ow regisLe r . 
T he ha rd wa re registe r will Lhc n be reseL 10 Ih c 
va luc o f C PRI O R dur ing the venica l bla n k se rvice 
ro ulinc. 

T hc three nel\" modes seem LO hand le p la),er! 
m issilc to p lay fi e ld coll isions a li ule d iffe ren tl y. In 
modcs ze ro a nd e ig hl . a p la ylie ld Iwo colli sio n is 
fl agged when a pl ' lycr o r Ill iss ile hi LS a pi xe l whose 
lu mi na nce is cO lllro ll cd b), CO LO R I ra Lher th an 
Lhe CO l O R2 fo r the ma in p lay fic ld . From I\"h aL I 
ha \'e been able LO Le llih us far. Ihere is no kind o f 
p"' ylield coll ision a L a ll in modes ni nc and c lcvcn . 
Mod e te n co ll isions wO I·k o n ly rUJ' pl a),fie1d colo rs 
LhaL co r res po nd Lo I hc usua l p la), lield regisLe rs 
(CO LO R I th rough CO l O R3). Also. th e fac l thaL 
the backgro un d in Lh is mod e is sel b), PCOl RO 
a ffecls the p riOl 'il ), o f p laye rs and p laylie ld s in 
so nl e cascs. In prio ril y. mod e le n p la ), fi eld co lo rs 
PCO lRO Lhroug h PCO l R3 bchave li ke pla),c rs. 

T he C T IA sti ll a llows o nl y e ig h L luminances 
o n I hc norma l modes. 

. All nel\" ALa ri com p ULe rs a re being shi ppcd 
wllh thc CT IA aL no eX Lra cos I. T he CT IA is 11 0 

lo nger being p rod uccd. T he new mach ines wiLh 
Lhe C T I A ha ve li ll ie )'ellow o r wh iLe SLicke rs LhaL 

Can you blast through the deadly asteroid fields? 
Can you survive robot space bombs? 
Can you handle invisible Silurian space mines? 
Can you dodge a rotating death vortex? 
Can you defeat the alien battle cruisers? 

GOOD LUCK CHA RLEY! 

Arcade Quality Graphics and Sound 

Relentless Non-Stop Action 

SO . . . YOU THINK YOU CAN HANDLE 
Try it, if you're right , you're a ... SPACE ACE! 

A grea t new and challenging space game by Greg Young 

• HI·res Graphics • Multiple levels of play 
Requires 16K and all of the • Great Audio 
potential of the Atarl™ 400/800 • Time limit options 
Disk/Cassette Bonus scoring 
Joy stick 
100% machine language 

SEND CHECK OR MONE Y ORDER TO: 
LO NDON SOFTWARE 
374 Wildwood Avenue 
Piedmont , CA 94611 

$ 29.95 

Ph. orders (415) 893· 1090 
Visa/Maslercharge 
Dealer Inquiries Invited. 

Plellse add S 1 50 postage & handling Calli r8S,(leOl$ add addl i lonai $1 95 101 
Alan 400 800 ,$ a r trademark 01 Ala,., Inc 

havc Lhc Ic u e r "C '" o n Lhem . T hose of us who ha \'e 
o ld c r mach ill es wiLh Ihc CTIA ca n re placc il wiLh a 
CT I A. T he pa n n umber is CO 14805 . 

If )'ou Il"a lll w d o it)'oursclf. it will bea simple 
mall e I' LO re p lace Ihe CT IA. T he CT IA is 0 11 Lhe . 
C PU ca rd Lha L p lugs in LO the mOlhe rboard insid e 
Lhe ALa ri case . IL's nOL so ld e red in, so th e re p lace· 
me nL o pe raLio n sho ul d La ke o n I)' 30 m inuLes if you 
have taken yo ur compu te r apa rt be rore. InSlruc­
tions are supplied wiLh the chip. I n th e mea ntime. 
if )'o u don 'L have th e CT IA. do n't fre l. II will be a 
wh il e be fo rc m uch sofLwa re req uirin g th c ch ip is 
ava il abl e. . 

Do You Already Have The GTIA? 
If );OU wa III W q uick I y sec if )'o u I' co m pu Lc r has a 
GT IA. Iry Ih is: PO KE 623.6·1 (whi le inlhc dcfa ul L 
mode. zc ro ). 

I I' yo u have th c CT IA. the sc reen will go blac k. 
Othe rwise. Lhere I\" ill be no cha nge and )'o u' ll kn o l\" 
)'OU ,VC got the CT IA. I f )'o u have the CTIA and 
wa nl lO see 16 colo rs, try lhi s. 

10 GRAPHICS II 
20 FOR K ~O TO 79 
30 COLOR K 
40 PLOT K,O 
50 DRAWTO K, 19 1 
60 N EXT K 
70 GOTO 70 
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Telecommunications:

Choosing A

Modem: Part II
Michael E. Day

Chief Engineer

Edge Technology
West Linn, OR

When considering the purchase of a modem, one

important issue is compatibility— what other

modems can you communicate with?

I here arc three major types of modems cur

rently available to the general user. The 202 type,

the 103, and a modem that has been enjoying" a

recent increase in popularity despite its high cost,

the212A.

The 202 modem has been around for some

lime. It has fallen out of favor recently due to the

complexity of us operation. It requires some

amount ol computer control. Its main advantage is

its speed of operation — up to 1200 bits per second

(bps), which is equal to 120 characters per second.

Because it has never received wide acceptance in

the general user market, it also lends to cost far

more than it should.

A Cassette Interface Is Practically A Modem

Ol all the types of modems, the 202 has the potential

for being the least expensive due to its minimal

hardware required to convert the computer data to

be sent over the phone lines. The greater degree of

computer control over a 202 modem's operation

also lowers its cost. It is actually possible to build a

202 for less than $25 in pails. Ibis would translate

lo around $50 in high volume production, and

would be even less it it were incorporated into a

computer as a basic par! of its design. In fact, many

computers actual!) have a similar circuit in them

already: the cassette interface.

Although the exact method used for placing

data on a cassette varies between manufacturers,

the basic conversion requirements are the same. In

fact, with a little bit of work, it would be quite pos

sible to convert many of the cassette interlaces lo

communicate over the phone line.

A disadvantage of the 202 modem (in addition

lo its requiring a high degree of computer control)

is that it must be connected directly to the phone

line. It is not feasible to acoustically conned the

202 type modem through the telephone handset.

The distortion caused bv the conversion to sound

and back effectively Limits the speed ofcommuni

cation. Because of the wideband transmission

characteristics of the 202 type modem, this problem

is made even worse.

All hough ii is possible lo communicate acousti

cally with the 202 type modem, the distortion

effects limit the communication speed to 330 bps

or less. This makes it less efficient than the 103

type modem, which can also communicate at 300

baud acoustically, but does nol have the extra

computer control requirements.

The 103 modem, unlike the 202, requires little

or no computer control. In its simplest form-as

an acoustic coupler- no control at all is required.

Placing the phone call and initialing the communi

cations are all performed by the operator. The I OH

is very attractive lo the general user because little

or no programming is needed.

The 103 could also be connected directly lo

the phone line, but, again, it has the advantage of

requiring little or no control by the computer lo

operate it. The only real computer control that

would be needed would be some software to gener

ate a call automatically if that were wanted. Some

modems do not allow automatic calling, while

others provide for computer control, and other

functions as well.

The Most Popular Model By Far

The* 103 modem is the most popular modem avail

able by quite a margin. Ibis is a direct result of its

simplicity and ease oi use. The 103 has an upper

speed limit of operation of 300 bps normally. Some

direct conned types, however, can go up to 600

bps. The typical cost of the 103 is between $100 to

$200, depending on quality and complexity. Some

of the better direct connect I03'scan cost $300 to

S 100 and offer many functions as well as increased

reliability.

The 103 cannot communicate with the 202

type. The two modems do not use the same com

munications scheme. The 202 is generally a hall

duplex while the 103 is a full duplex modem. While

the 202 can communicate in full duplex, ii must

have two phone lines to do so (one for each direction

of communication). The 103 provides the full

duplex communications over a single phone. How

ever, it needs more circuitry to perform full duplex,

and this is the reason for its increased cost over

the 202.

A More Expensive Design

The third main modem design is the 2 12A. This

modem is more expensive than the others, but it

combines the functionality ol the 103 with the

speed capability of the 202. The 212A cannot be

acoustically connected to the phone line through

the telephone handset, bin it does nol require any
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\ Vhen consider ing the purchase of;1 Illodern . one 
importallt issue is compatibilit y - what other 
modems Gill YOli cO llltllunica le \,'iLh ? 

T he rc a re I h rec majo r I ypes or modcms cu r­
reml y available lO til e gcneral L1 sc r. T hc 202 typc. 
I he 103. and a modem t hat has been e njoyin g a 
recem increase in popularit y despil e its high COS I , 

the 2 12A. 
The 202 modem has bcen aro Llnd f'o r SOlli e 

time. It has b ll en out or ravor rcceml )' d ue to the 
complex it y OrilS opera tion. I t requires so rn c 
(l IllOlI Jl t () r com)JLI Lel' con lrol. Its Ill ai n ad va n lage is 
il s spced of' operati on - up 1.0 1200 bits pe r second 
(bps). which is eq uallO 120 characters per second. 
Bccause it has ne\'e r recei ved wid e acceptance in 
th e genera l uscr markel. it also le nds to cost Car 
more tha ll it should . 

A Cassette Interface Is Practically A Modem 
O f' " II I he Iypes of' modems. I he 202 has I hc pot:em ial 
{'or bei ng th e leas t expensive due to its minimal 
hardware required to convert th e compul er data to 
bc senl ove r the phonc li nes. The g rcal.e r d egree of' 
t:O Ill puter cOlli 1'01 over a 202 modcm 's operation 
also lowers its cost. I t is aCI ually poss ible to bu ild a 
~02 fo r less Ihan £25 in parts. This would translate 
10 around $50 in high vo lume prod uctioll . and 
,,'ould be c\'en less if it we rc incorpo rat.ed into a 
COTllpliterasa bas ic pari of ils des ign , I n fact, mall ), 
cO lll pulcrs actll ;dl ), havc a sim ilar circuit ill th em 
al read ), : lit e casselle illl.erf'ace. 

Although thc exact method used f'o r placing 
data O il a cassett e \'aries between manufacturer s, 
lh e basic CO Il \'crsioll rcyu iremeills arc tht! same. In 
r"cl. willt " lillie bit or wo rk . il wo uld be '1" il e pos­
sible to COlln.: rt man y o f' th e casse tte ilil erl'aces 1.0 

conHllllllicate O\'e r th e p hone line. 
A d isach-amagc of' Ihe 202 modem (in addition 

10 its requiring a high d egree of compul c r com ro l) 
is that it llIust be connened d irectl y 10 I he phone 
line. It is 11 0 t feas ible to acoustica ll y connect the 
202 t)'PC modem I.hro ugh the tele phollc handsel. 
The distortion caused by the con\'ersion to sound 

and back errectively limits the speed of' con llnun i­
caLi on. Beca use orth e wideband transmission 
characte ristics ofthc 202 I ypc mode m, lh is proble m 
is llIade even worse. 

A lthough it is jJUss;l;lf! 10 CO llllllunicctll.: acousti­
ca ll y with thc 202 type modem, the dislOrti on 
crreCls limit the communica tion speed lO 330 bps 
o r less. This makes il less e fii cienlthan Ihe 103 
trpe modem , which can also cOlllll1un icate a t ~oo 
haud acousticall y, but c10es 11 0 1. have t.h e ex tra 
(omplit er control rcqu ircrnell ts, 

Thc 103 mode m, un li ke Ihe 202. requircs lillie 
or no computer control. I n its simplest form - as 
an aco Li stic coupler - no conlrol at all is required. 
Plac ing th e phone ca ll and initiating th e cOlllllluni­
ca ti ons are a ll performcd by the ope rato r. T he 103 
is ve r y a l.lractive to the general user beca use lillie 
or no programm ing is need ed, 

T he 103 could also be connected direct ly to 
the pholle lill e. but, again . it has the ad vantage of 
rcquiring little o r no comro l by the cornpulcr 1.0 

o pe ral.c it. T he o nly rea l computer comrol thal 
would be need ed would be some software La gener­
ate a call automatica ll y if" that were wanlecl. Som e 
modems d o not all ow auto matic ca lling, while 
others provide fo r computer control, and o ther 
fun ctions as well. 

The Most Popular Model By Far 
Thc 103 mod em is thc most popular 1I.0clcm ava il­
able b)' quite a margi n. T hi s is a direci result of its 
sim plici ty a nd ease of usc. T he 103 has an upper 
speed limit of' ope rati on o r 300 bps no rmall y. Some 
direct con nect types, however , can go Lip I.u 600 
bps. T hc I.yp ica l cost o f' I he 103 is bel.ween $ 100 1.0 
$200, depcnd ing on quality and complex il y. Somc 
or the betl.er direcl conn eCl I 03's can cost $300 to 
$400 and orrer man y f'unctio ns as well as increased 
rel iabi lily. 

T he 103 G ill nol CO III III Llilicalc wil h the 202 
type. T he t w() modems do not Li se t.he same com­
munica tions scheme. T hc 202 is genera ll )' a hal f' 
duplcx wh ile thc 103 is a f'u ll duplex modem. Wh il c 
the 202 Gill cOlllmunica lc ill ru ll dup lex. il lllusl 
have two phone lines to do so (oll e f"or car lr directi on 
of' cOllllllunica ti on). Thc 103 provides I.h e f'ull 
duplex com munication s over a single pholle. How­
c\·e r . it needs Illore circuitry to perfo rm f'u ll duplex, 
alld th is is th e reason for its increased COS I over 
the 202. 

A More Expensive Design 
T he third main modem design is the 2 12A. This 
modem is m ore expensive I han the otilers, bUI il 
combines the f'unctiona lil y of I he 103 wilh Ihe 
speed ca pabi lil ), of' Ih c 202. T he 2 12A ca nnot be 
acousticall y conn ecled 10 I. he pho ne linc through 
Ihc lelephone handset, bUI it does not rcq llire an y 
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special computer control (unless that's desired).

The 2I2A cannot communicate with the 202.

It does, however, have a mode of operation which

allows ii to communicate with the 108 design. In

fact, it is two modems in one: the 103 communica

tions method is entirely different from the 212A

method. This ability to communicate with the 103

type modem as well as with another 2 12A is part of

the reason For iis popularity in spite of its high

cost.

The 212A can cost from $500 to $1000. Tin's

higher cost is due primarily to the method by which

it communicates. It is in actuality a computer and

modem combination. This is necessary because the

212A not only converts the data seni to il into the

audio signals which go over the phone line, but it

also must change the way the data is transmitted.

The 2 12A internally transforms asynchronous

data thai it receives into a synchronous data

stream.

The 103 and 202 modems use a data conversion

scheme called FSK (Frequency Shift Keying). The

2I2A, however, uses a different method called

PSK (Phase Shift Keying). FSK does not require any

special handling other than checking that the

maximum speed of operation is not exceeded.

The PSK method, however, requires that the

data to be sent be synchronized to the audio signal

to be sent. By doing this, the 212A is able to make

more effective use of the phone line and to allow

for true full duplex communications at 1200 bps.

The limitation here is that the communications

must occur at exactly 1200 bps due to ihe conversion

requirements.

When a 2 12 A is operating in the 103 mode, it

reverts to the FSK method lo communicate with

the 103 design. When placing a call with the 212A,

the user must tell the modem which mode it is to

use (103 or 212A). When the 2 12A is receiving a

call, however, il will automatically determine which

type ol modem il is communicating with, switch lo

that mode (unless it is told otherwise), and tell the

user which mode it has selected.

The 212A cannot be acoustically connected to

the phone line lor the same reason thai I lie 202

type cannot — too much distortion is caused by the

conversion telephone handset and by sound con

version. Such a connection would probably be

possible it a condenser microphone were installed

in the phone, but, since no one is manufacturing

acoustically coupled 212A modems, there is not

much point in trying this.

Racal Vadic's 3400

There is one manufacturer which has attempted lo

solve this problem, however. Racal Vadic builds a

modem they call a 3400 series. This modem, while-

able to communicate acoustically over a telephone

handset, can only do so to another 3400. The 3400

does this by using yet another communications

scheme which is not compatible with any of the

previously mentioned modems. The 3400 uses a

PSK type of transmission (like the 212A), but it

uses a specially designed structure which minimizes

the distortion caused by the telephone handsel.

The 3400 can also be directly connected lo the

phone line, and some models, able to communicate

witii the 103. also have a mode which allows them

to communicate with 212A's. The 3400 is not in

very widespread use at this time, which might be

due to its incompatibility with the 212A.

When deciding which modem lo buy, it might

be best not to consider the 202 unless you have a

specific need for it. It is not in general use and can

only communicate with another 202. The 103 is

the most common and least expensive, but the

212A, while it costs more, has greater Functionality.

For portability, the 103 acoustic coupler is probably

the best choice since it can communicate with either

another 103 or with a 212A. If the portability is

unnecessary, and it is acceptable to have the modem

directly connected to the phone line, then it be

comes simply a matter of deciding how much you

are willing to spend for functionality when deciding

between a 103 or a 212A design. ©

NEW COMMODORE ADD-ONS

GETS RID OF SAFING ROM

MX-910CBM/PET RAM/ROM;
Allows mutti ROM protected programs using

the same socket to be put onto diskette,'cassette,

no need to insert protect ROM in socket after initial

load, eliminates need for ROM switch box, write

protect in software, decoded for dual ROM socket

usage, 4K expandable to 8K, easy internal CBM

installation: $119.95

MX-232CBM/PETT0RS-232C
INTERFACE:

Low cost, bidirectional, 50 to 19,200 baud rate, full

modem controls, parity allows for two RS-232C CBM

ports, installs easily inside CBM: S199.95

SX-100IEEE-488/PET MODEM SOFTWARE:
Best 810 modem software, by 8010 developer,
works with Source/Micronet/CBM to dlsk/CBM to

CBM; Intelligent Terminal Software: $79.95

MX-200 IEEE-488/PET PARITY

Talk to a host computer requiring parity, all features

Of SX232: $399.95

MX-113 THEFT PROTECTION ROM:
Plug in ROM. displays owners name. etc. when

computer (urned on: S49.95

ECX COMPUTER COMPANY
2678 NORTH MAIN ST.

WALNUT CREEK. CA 94596

(415)944-9277

For additional new product information and catalog
send self addressed, stamped envelope.
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specia l computer coJ1lrol (unl ess that 's cJesirecJ). 
T he 212A G:l 11110l COll lITlunicate wilh the 202. 

It dues, however, have it mode of operation which 
allows it to communicate wilh the 103 dcsigll . III 
f ~l c l. it is lWO modellls ill olle: th e 103 communica­
tions rn e thad is e llti rel y different from the 2 12/\ 
method. This abi lity to comm unicate with the 103 
type modem as well as with another 2 121\ is pan o f 
the reason fa r its popula rity in spite of its hi gh 
cost. 

T he 2 12/\ ca n cost from $500 to $ 1 (JOO. Th is 
h igher cost is due primari ly to the method by which 
it comm unicates . Il is in aClua lity a computer and 
mOdeJll combination . This is necessal")' because the 
2 12A 1I0l only CO li verts th e dat a sen t to it. into lhe 
auelio signals wh ich go over the phone linc. but it 
;] Iso llIust change th e \,·ay the data is lransmiued. 
T he 2 12;\ interna ll y tra nsf(>rIll S asy nch ronous 
dala that it receives in to a synchronous data 
stream . 

T he 103 and 202 modcms use a data con version 
sche me ca lled FSK (FreqIlPllc)' Sh11 KI')' ing). The 
2 12/\. however, uses a difre reJ1lme thod ca lled 
PSK (I'hase Shift K eying) . FSK does not requ ire an y 
special hand ling othe r than check ing tha t the 
max imum speed of operalion is not exceeded. 

The PSK method , howeve r, r.eq uires that the 
data to be sent be synchronized 1.0 the audio sigllal 
to be sent. By doing t hi s, the 2 12/\ is able to make 
more cfTcClive usc of thc phone line and to allow 
fo r t rue full duplex com nlUlli calions a t 1200 bps. 
The li m itation here is that t.he comm un ications 
must oo.:ur at exanly 1200 bps due to thc convcrs ion 
rcqui rC lllcnts. 

When a 2 f2A is ope ratin g in the I O:l mocie. it 
revcrt s to the FSK mcthod to communicat.e with 
the 103 design. When placing a call with the 2 12A. 
th e uscr Illust teJlthe modem which rnod e it is to 
usc ( I 03 or 212;\). When the 2 12/\ is rece iving a 
Gdl , however. it will automatically dcter lll ille which 
type o r lIlodem it is communicating wit.h . swit.ch to 
that mode (unl ess it is told othe rwi se), a nd te ll th e 
II SC '· which mode it has selectcd. 

T he 212A GlIlIlot be acuusticall y conncctecl to 
the pho ne line fur the sa llie reason that the 202 
type Ca ll110l-100 much dist.ortion is ca tlscd by th e 
conversion telephone handse l. and by sou nd con­
version . Such a conneclion wo tlld probably be 
possihle ir a condenser llIicrophonc wert: inst.all ed 
in tlt e pholle , but, since 110 onc is mallufactur in g" 
awuslI ca ll y coup led 212/\ 1lI0dems. there is no t 
much poi lU in tryi ng th is. 

Racal Vadic's 3400 

T here is onc manufacturcr which has att emptcd to 
solve t.his problelll. howeve r. Racal Vadic builds a 
modem they ca ll a 3400 se ri es. This modem, whil e 

able to communica te acousti call y over a tel ephone 
handset, can o nl y do so to anot her 3400. The 3400 
docs this by using yet ano t.h er cornmunica t.ion s 
schemc which is nol compati ble with a n)1 or th e 
previously me ntioned modems. The 34 00 uses a 
PS K type of transmiss ion (Ii ke the 2 12A). but it 
uses a specially designed structure which minimizes 
the di stortio n caused by t he te lepho ne handsel. 

The 34 00 can also be directly con nected to the 
phone line, a nd some models, ab le to cOIlIllIu ni cate 
with thc 103, also have a mode which allows th em 
to cOlllmunicate with 2 12/\,s. The 34 00 is nOt in 
ve ry widespread use at th is t ime, wh ich might be 
due t.o its incompmibility with the 2 12/\. 

When deciding which modem to bu )" it m ig ht 
be bes t not to consider the 202 un less you have a 
spccific need for it. It is not in general use and can 
onl ), communica te with another 202. T he 103 is 
I. hc IIl OS t. common and leas t expen!:i ive, but th e 
2 121\ , while it cost.s mo re. has grea te r functi onality. 
For po rt abilit ), . th e 103 aco ustic coupler is probably 
the bes t choice since il ca n communica te with either 
a nother 103 or with a 2 121\. I f the ponabi lity is 
Ullll ccc!:isar ),. and it is acceptable lO have the modem 
d irectly connectedLO the phone linc. then it be­
cOlli es simply a ma LLe r of decicJing how ",uch you 
arc willing to !:ipend for fun ctionality when deciding 
be twee n a l OS o r a 2 121\ design. © 

ntw lIummuuunt ADD-ONS 
RAM-ROM: 

GETS RID OF SAFING ROM 
MX-9lo CBM/PET RAM/ROM; 

Allows multi ROM protected programs using 
the same socket to be put onto diskette cassette. 
no need to insert protect ROM in socket after initiat 
toad. eliminates need for ROM switch box. write 
protect in software. decoded for duat ROM sockel 
usage. 4K expandable to 8K. easy internal CBM 
installation: 5119.95 

MX-232 CBM/PET TO RS-232C 
INTERFACE: 

Low cost. bidirectional, 50 to 19.200 baud rate. full 
modem controts. parity allows for two RS-232C CBM 
ports. installs easily inside CBM: $199.95 

Sl-1OO IEEE-48BIPET MODEM SOFTWARE: 
Best 81 0 modem software, by 8010 developer. 
works with Source/MicronetiCBM to disk/CBM to 
CBM; tntelligent Terminat Software: 579.95 

MX-20o IEEE-48BIPET PARITY 
MODEM/SOFTWARE 

Talk 10 a host computer requiring pari ty, all featUres 
ot SX232: $399.95 

MX-113 THEFT PROTECTION ROM: 
Plug In ROM. displays owner"s name. etc. when 
computer turned on: 549 95 

ECX COMPUTER COMPANY 
2678 NORTH MAtN ST. 

WALNUT CREEK. CA 94596 
(4 15)944,9277 

For additional new product infonnation and catalog 
send self addressed, stamped envelope. 
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For the TRS-80 dolor Computer. 16k, with either

Extruded or Non-Extended BASIC, disk or tape -

this program will slum' you the effects ofhome energy
conservation.

Energy Monitor
LintonS. Chastain

Greensboro, NC

Sincr energy costs have been of major concern to

many pcopk- in the pasi few pears, here's ;i BASIC

program that has helped me evaluate nn energy

costs and consumption. The program helps you to

determine if those conservation changes that you

may have made over the past year are meaningful.

The program keeps track of energy cost and

consumption. The first thing you will probably

notice is thai when energy consumption has re

mained the same from year to year the cost of that

energy has increased. This awareness is enough in

itsell to inspire conservation measures. Major

changes to a home (storm windows, weather strip

ping, more insulation) can be validated with this

program. Pick periods that have the same number

of days with similar heating or cooling.

The program was originally written on a 16K

Radio Shack Color (lomputer without Extended

BASIC, and it used a cassette recorder for DATA

storage. Energy Monitor now uses a disk drive.

However, the program should work with few

changes on any computer that has al least SK of

user memory available and uses Microsoft BASIC

II you don't use a disk drive, I will point to

what modifications you will have to make to use a

cassette recorder. These modifications will be

directed toward the Color Computer with at least

8K of user memory with or without Extended

BASIC. II you have a different computer, please

check your manual on how to store data on

cassette.

11 ere are the changes lor those who have

cassette recorders:

For Cassette Users.

120 PRINT"6-READ OLD MASTER FILE":PRINT:"FR

OM CASSETTE"

140 PRINT"8-WRITE NEW MASTER FILE":PRINT:"T

0 CASSETTE"

650 PRINT"PRESS THE RECORD AND":PRINT"PLAY '

KEY ON CASSETTE"

670 OPEN"O",#-l,T$:PRINT#-l,K:K=l:L=N

7 00 FORJ=KTOL:PRINT#-1,D$(J),A(J),B(J),C(J)

,D(J),E<J),F(J),G(J):PRINTJ:NEXTJ

710 CLOSE

720 PRINT:PRINT"PRESS THE CASSTTE":PRINT"ST

OP KEY"

750 PRINT"PRESS THE PLAY KEY":PRINT"ON THE

CASSETTE"

790 OPEN"I",#-1,T$:PRINT"READING FILE: "T$:
INPUT#-1,N

8 20 FORJ=lTON:INPUTft-l,D$(J) ,A(J),B(J),C{J)
,D(J),E(J),F(J),G(J):PRINTJ:NEXTJ

840 CLOSE

850 PRINT:PRINT"PRESS THE CASSTTE":PRINT"ST
OP KEY"

10 REM UTILITIES

20 REM BY STEVE CHASTAIN 1/31/81

30 CLEAR 200

40 MW=20:MR=20:N=0

5 0 DIMD$(MR),A(MR),B(MR),C(MR),D(MR),E(MR)

,F(MR),G(MR),W(MR),WW{MR),X(MR),XX

(MR),Y(MR),YY(MR)fZ(MR),U{MR)

6 0 R=0:S=0:W=0:WW=0:X=0:Y=0:YY=0:Z=0

6 5 CLS:PRINT"UTILITIES":PRINT:PRINT"COMMAN
D LIST # 1"

70 PRINT"1-DISPLAY WATER COST AND UNITS"

80 PRINT"2-DISPLAY GAS COST AND UNITS"

90 PRINT"3-DISPLAY ELECTRIC COST AND"

95 PRINT"UNITS"

100 PRINT"4-DISPLAY TELEPHONE COST"

110 PRINT"5-DISPLAY UTILITIES COSTS AND"

115 PRINT"UNITS"

120 PRINT"6-READ OLD MASTER FILE FROM DISK"

130 PRINT"7-INPUT NEW DATA"

140 PRINT"8-WRITE NEW MASTER FILE TO DISK"

150 PRINT"9-TERMINATE PROGRAM":PRINT

160 INPUT"ENTER COMMAND BY NUMBER";R:IFR<1 '
OR R>9 THEN 60

170 ON R GOSUB 970,1170,1370,1570,520,740,1

80,630,870:GOTO60

180 IFN=MR THEN510

190 PRINT:PRINT"ENTER THE FOLLOWING DATA AS

REQUESTED"

200 PRINT"-DATE(1/31/81)"

210 PRINT"-WATER COST"

220 PRINT"-WATER UNITS"

230 PRINT"-GAS COST"

240 PRINT"-GAS UNITS"

250 PRINT"-ELECTRIC COST"

260 PRINT"-ELECTRIC UNITS"

270 PRINT"-TELEPHONE COST"

280 N=N+1:PRINT:INPUT"DATE";R$:R$=LEFTS(RS,

8);D$(N)=R$

290 INPUT"WATER COST";R:A(N)=R;IFR<0 THEN30

0

300 INPUT"WATER UNITS";R:B(N)=R;IFR<0 THEN3

10

310 INPUT"GAS COST";R:C(N)=R;IFR<0 THEN320

320 INPUT"GAS UNITS";R:D(N)=R:IFR<0 THEN330

330 INPUT"ELECTRIC COST";R:E(N)=R;IFR<0 THE

N340

340 INPUT"LECTRIC UNITS";R:F(N)=R;IFR<0 THE

N350

350 INPUT"TELEPHONE COST";R:G(N)=R;IFR<0 TH

EN 350

360 PRINT:PRINTTAB(l);"CHECK";TAB(7);"DATE:

";DS(N)

370 PRINTTAB{7);"WATER COST:";A(N)

380 PRINTTAB{7);"WATER UNITS:";B{N)

390 PRINTTAB(7);"GAS COST:";C(N)

400 PRINTTAB(7);"GAS UNITS:";D(N)

410 PRINTTAB{7);"ELECTRIC COST:";E(N)

420 PRINTTAB(7);"ELECTRIC UNITS:";F(N)

430 PRINTTAB(7);"TELEPHONE COST:";G(N)
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For IIi(' T HS·81J C%r CO/II/JIll('/". /61-:. 1I,illi eillier 
/·:.\·I(,IIr/"r/ or NOII·Exll'llr/er/ BASI C. disk or la/)(' ­
,lti,\ l}r()gr~1IJ1 will shuw ),olllh" (jfi'l'ls O/IH)/I/(I (lfltJ"g)! 
OJ/I .\ l' 11.1f11", fl. 

Energy Monitor 
Linton S ChostOln 
Greensboro. NC 

Since energy costs h;t\'c been or major concern to 
nlall Y peopl(' ill th e pas! fe\\' yea rs. here's a BAS IC 
program lhat has helped me C\'cd ll<lIC Ill}' ene rgy 
cos ts and co nsum p ti OIl. T he p rogr(!1l1 hel ps yo u tu 
de te rmi ne iflhose cO n Se lT<ll io n changes lhat YOLI 
Ill a y have 11I;ld c O\'CI" th e past yca r a r c IIIC(lllintrrul. 

The prog ram keeps I rack of e ner" l' COSl ; ~l(1 . D . 
co usLl m pli OIl. T he fi rsl lhi ng you \\' ill probabl v 
l1 o li<.:e is tha i w he n ellergy (OnSLIrn p l io ll has r~­
Ill a ined the same fro m year to year the cost o f that 
~ Ilcr~y I~as i ~l('rea sed . l -his a\,'areness is enough ill 
II self to II1spln: (onsen'alio ll measurcs, ~lajur 
c1~a n ges to,~ ho me, (s lorm wi ndows, weather str ip­
PIO g', mo re IIl slllaLIon) can be va lida tcd with this 
program , Pick periods thaI h,n'e the sa me nu m ber 
or clays '\'ilh sim ilar hea ling or cooling', 

T he program W<IS ori ginall y wrill cll 0 11 a I CiK 
Rad io Shack Color COlllpule r wilho u l EXlended 
BAS IC , and il usecl a (aSselle recorde r for DATA 
sto rage . Energy M on itur now lI ses a d isk drive. 
H owever, the progr am shou ld work with rew 
changes Ull all Y com puler Ihal has at. least HI\. or 
use r memor ), ava ilab le and uses ~ Iicrosofl BAS IC. 

I f" you dOIl 't usc a d isk d r ive, I will poin t 10 
\,'hat modifications you will havc to make to use a 
caSSCllC recorder. T hcse modi fi ca l ions will be 
direcled IOw~ rd the Culor Com pute r with at leasl 
Rl\. or lI ser lII ern or y wit h or wil.houl. I::xl.cnded 
ll AS IC. I I' )'OU have a dirre re lll com p ul e r , p lease 
chec k your manual 011 how 10 Slore dal.a on 
GISSelle, 

He re are Ihe ch ; lIl ~es 1'0 1' th ose wit o it ave 
casscLle recorders: 

For Casse tte Users. 

1 20 PRINT " 6- READ OLD MASTER FILE" : PRINT: " FR 
OM CASSETTE " 

1 40 PR I NT uS- WRITE NEW 'MASTER FILE u: PRINT : liT 
o CASSET TE II 

650 PR I NT " PRESS THE RECORD AND ": PRINT"P LAY -
KEY ON CASSETTE " 

6700PEN"0", i - I , TS : PRINTi - I , K:K=I:L=N 
700 FORJ=KTOL : PRINTi - l , DS (J) , A(J) , B(J) , C(J) 

, D(J) , E(J) , F(J) ,G(J) : PRINTJ:NEXTJ 
710 CLOSE 
720 PR I NT : PRINT " PRESS T HE CASSTTE " :PRI NT" ST 

OP KEY " 
750 PR I NT " PRESS THE PLAY KEY ": PRINT"ON THE -

CASSETTE " 
790 OPEN " I " , i - I , TS : PRINT " READING FILE: "TS: 

INPUTi - l , N 
820 FORJ=ITON : INPUTi - I , DS(J) , A(J) , B (J) , C(J) 

, D(J) , E(J) , F(J) , G(J) :PRINTJ:NEXTJ 
840 CLOSE 
850 PR I NT : PR I NT " PRESS THE CASSTTE ": PRINT " ST 

OP KEY " 

1 0 REM UTILITIES 
20 REM BY STEVE CHASTAIN 1/31/81 
30 CLEAR 200 
40 MW=20:MR= 20 : N=0 
50 DIMDS(MR) , A(MR) , B(MR) , C(MR) , D(MR) , E(MR) 

, F(MR) , G(MR) , W(MR) , WW(MR) , X(MR) , XX 
(MR ) , Y (MR) , YY (MR) , Z (MR) , U (MR) 

60 R=0:S=0 : W=0:WW=0 : X=0 : Y=0 : YY=0 : Z=0 
65 CLS:PRINT" UTILITIES ": PRINT:PRINT"COMMAN 

D LIST # I " 
70 PRINT II I - DISPLAY WATER COST AND UNITS " 
80 PRINT " 2- DISPLAY GAS COST AND UNITS" 
90 PRINT " 3- DISPLAY ELECTRI C COST AND" 
95 PRINT II UNITS II 

1 00 PRINT " 4- DISPLAY TELEPHONE COST " 
110 PRIN T" 5- DISPLAY UTILITIES COSTS AND " 
115 PRINT " UNITS " 
120 PRINT " 6- READ OLD MAST ER FIL E FROM DISK " 
130 PRINT " 7- INPUT NEW DATA " 
140 PRINT " 8- WRITE NEW MASTER FILE TO DISK " 
150 PR I NT " 9- TERMINATE PROGRAM ": PRINT 
160 INPUT"ENTER COMMAND BY NUMBER"; R: IFRCI -

OR R>9 THEN 60 
1 70 ON R GOSUB 970 , 1170 , 1370 , 1570 , 520 , 740 , 1 

80 , 630 , 870 : GOT060 
180 IFN=MR THEN510 
190 PR I NT : PR I NT " ENTER THE FOLLOWING DATA AS 

REQUESTED " 
200 PRINT"- DATE(I/31/81) " 
210 PRINT u-WAT ER COST u 
220 PRINT II-WATER UNITS u 
230 PRINT"-GAS COST " 
2 40 PR I NT II-GAS UNITS " 
250 PR I NT"- ELECTRIC COST" 
260 PRINT"- ELECTRIC UNITS " 
270 PRINT"-TELEPHONE COST" 
280 N=N+l : PRINT : INPUT " DATE"; RS : RS=LEFTS(RS , 

8) ; DS (N) =RS 
290 INPUT " WATER COST"; R: A(N)=R ; IFRC0 THEN30 

o 
300 INPUT " WATER UNITS " ; R:B(N)=R ; IFRC0 THEN3 

10 
310 INPUT"GAS COST " ;R : C(N)=R ; IFRC0 THEN320 
320 INPUT"GAS UNITS " ;R:D(N)=R : IFRC0 THEN330 
330 INPUT " ELECTRIC COST"; R: E(N)=R ; IFRC0 THE 

N 34 0 
3 40 IN PUT" LECTRIC UNITS "; R: F(N)=R ; IFRC0 THE 

N350 
350 INPUT " TELEPHONE COST" ; R: G(N)=R;IFRC0 TH 

EN 350 
360 PR I NT : PRINTTAB(I) ;" CHECK "; TAB(7) ;" DATE : 

"; DS (N) 
370 PRIN TTAB(7) ;" WATER COST :"; A(N) 
380 PRINTTAB(7) ;" WAT ER UNITS :"; B(N) 
390 PRINTTAB(7); "GAS COST :"; C(N) 
400 PRINTTAB(7) ;"GAS UNITS: "; D(N) 
410 PRINTTAB(7) " ELECTRIC COST :" ;E(N ) 
420 PR I NTTAB(7) " ELECTRIC UNITS :"; F(N) 
430 PRIN TTAB(7) "TELEP HONE COST: "; G(N) 
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440 PRINT:PRINTTAB(7)"-IS INPUT O.K.?-":PRI

NT

450 INPUT"(Y=YES,N=NO,F=YES AND FINISHED}";

R$:R$=LEFT$(R$,l)

460 IFR$="N" THEN N=N-1:PRINT:PRINT"REDO LA

ST DATA":GOTO280

470 IFR$="F" THEN RETURN

480 IFR$O"Y" THEN440

490 IFN=MR THEN510

500 GOTO280

510 PRINT:PRINT"*** NO MORE DATA ALLOWED***

":GOSUB940:RETURN

520 IFN<1 THEN PRINT:PRINT"*** NOT ENOUGH D

ATA***":GOSUB94 0:RETURN

530 FORJ=1 TO N

540 W=W+W(J):WW=WW+WW(J):X=S+X(J):XX=XX+XX(

J):Y=Y+Y(J):YY=YY+YY(J);Z=Z+Z(J)

550 U=(W+X+Y+Z)

560 NEXTJ:K=-1:L=0

570 K=K+2:L=L+2:IFL>N THEN L=N

580 CLS:FORJ=K TO L:PRINT@96,"GAS";TAB(14)"

COSTS";TAB(26)"UNITS":PRINTS 64,

"WATER";TAB(14);W;TAB(26);WW:PRINT@96,"

GAS";TAB(14);X;TAB(26);XX:PRINTS 12 8 ,

"ELECTRIC";TAB(14);Y;TAB(26);YY

585 PRINT]16 0,"TELEPHONE";TAB{14); Z

590 FORQ=0 TO 31:PRINTCHR${45);:NEXT

59 5 PRINT]224,"TOTALS",-TAB(13) ;U

600 NEXTJ:PRINT

610 IFL<=N THENPRINT"HIT ANY KEY FOR COMMAN

D MODE":GOSUB950:RETURN

620 PRINT"HIT ANY KEY TO CONTINUE":GOSUB950

:GOTO570

630 IFN<1 THEN PRINT:PRINT"*** NO DATA TO W

RITE ***":GOSUB940:RETURN

640 R$="WRITING":PRINT

660 INPUT"NAME FOR FILE";T$:K=N:IFN>MW THEN

K=MW

670 OPEN"O",#1,T$:WRITE#1,K:K=1:L=N

680 IFN>MW THENK=N-MW+1:PRINT"-ONLY LAST";M

WVALUES WILL BE WRITTEN"

690 PRINT"WRITING FILE:";T$:PRINT" RECOR

DS #";

700 FORJ=K TO L:WRITE#1,D$(J),A(J),B(J),C(J

),D(J),E(J),F(J),F(J),G(J):PRINTJ:

NEXTJ

710 CLOSEtfl

730 PRINT"PRESS THE KEYBOARD'S ENTER KEY.":

GOSUB950:RETURN

740 R$="READING":PRINT

780 INPUT"NAME OF FILE ";TS

790 OPENMId,#l,T$:PRINT"READING FILE: " ; T$:
INPUT#1,N

800 IFN>MR THEN PRINT"*** TOO MANY FILES ON

DISK ***":END

810 PRINT"READING RECORDS # ";

820 FORJ=1 TO N:INPUT#1,D${J),B(J),C(J),D(J

),E(J),F(J),G(J):PRINTJ:NEXTJ

8 30 PRINTN ;" DATA RECORDS READ"

840 CLOSEil

860 PRINT"PR£SS THE KEYBOARD'S ENTER KEY.":

GOSUB950:RETURN

870 END

940 FORQ=1 TO 1000:NEXTQ:RETURN

950 B$="":R$=INKEY$-IFR$=B$ THEN950

960 RETURN

970 CLS:PRINT"WATER":PRINT:PRINT"COMMAND LI

ST # 2"

980 PRINT"1-DISPLAY WATER"

990 PRINT"2-RETURN TO COMMAND LIST # 1"

1000 INPUT"ENTER COMMAND BY NUMBER";R:IFR<1

OR R>2 THEN970

1010 ON R GOSUB 1020,1110:GOTO970

1020 IFN<1 THEN PRINT:PRINT"*** NOT ENOUGH D

ATA ***":GOSUB1140:RETURN

1030 FORJ=1 TO N

1040 R=A(J):S=B(J):W(J)=R:WW(J)=S

1050 W=W(J}:WW=WW(J)

1060 NEXTJ:K=-3:L=0

1070 K=K+4:L=L+4:IFL>N THENL=N

108 0 CLS:PRINT"DATE";TAB(14);"COST";TAB(26);

"UNITS"

1085 FORJ=K TO L:PRINTD$(J);TAB(14);A(J);TAB

(26);B(J);NEXTJ:PRINT

1090 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN

D MODE ":GOSUB1150:RETURN

1100 PRINT"HIT ANY KEY TO CONTINUE":GOSUB115

0:GOTO1070

1110 GOTO60

1120 R$=INKEY$:IFR$=B$ THEN 1120

1130 RETURN

1140 FORQ=1 TO 1000:NEXTQ:RETURN

1150 B$="";RS=INKEY$:IFR$=BS THEN 1150

1160 RETURN

1170 CLS:PRINT"GAS":PRINT:PRINT"COMMAND LIST

# 3"

1180 PRINT"1-DISPLAY GAS"

1190 PRINT"2-RETURN TO COMMAND LIST # 1"

1200 INPUT"ENTER COMMAND BY NUMBER";R:IFR<1 '

OR R>2 THEN 1170

1210 ON R GOSUB 1220 ,1310:GOTO1170

1220 IFN<1 THEN PRINT;PRINT"*** NOT ENOUGH D

ATA ***":GOSUB1340:RETURN

1230 FORJ=1 TO N

1240 R=C(J):S-D(J):X(J)=R:XX(J)=S

1250 X=X(J):XX=XX(J)

1260 NEXT J:K=-3:L=0

1270 K=K+4:L=L+4:IFL>N THENL=N

128 0 CLS:PRINT"DATE",-TAB(14);"COST";TAB{26);

"UNITS"

1285 FORJ=K TO L:0PRINTD$(J);TAB(14);C{J);TA

B(26);D(J):NEXTJ:PRINT

1290 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN

D MODE":GOSUB1350:RETURN

1300 PRINT"HIT ANY KEY TO CONTINUE":GOSUB135

0:GOTO1270

1310 GOTO60

1320 R$=INKEYS:IFR$=B$ THEN 1320

1330 RETURN

1340 FORQ=1 TO 1000:NEXTQ:RETURN

1350 B$="":R$=INKEY$:IFR$=B$ THEN 1350

1360 RETURN

137 0 CLS:PRINT"ELECTRIC":PRINT:PRINT"COMMAND

LIST # 4"

1380 PRINT"1-DISPLAY ELELCTRIC"

1390 PRINT"2-RETURN TO COMMAND LIST # 1"

1400 INPUT"ENTER COMMAND BY NUMBER";R:IFR<1 '

OR R>2 THEN 1370

1410 ON R GOSUB 1420,1510:GOTO1370

1420 IFN<1 THEN PRINT:PRINT"*** NOT ENOUGH D

ATA ***";GOSUB1540:RETURN

1430 FORJ=1 TO N

1440 R=E(J):S"F(J):Y(J)=R:YY(J)=S

1450 Y=Y(J):YY=YY(J)

1460 NEXTJ:K=-3:L=0

1470 K =K+4:L= L+4:IFL>.N THEN L=N

148 0 CLS:PRINT"DATE";TAB(14);"COST";TAB(26);

"UNITS"

1485 FORJ=K TO L:PRINTDS(J);TAB{14);E(J);TAB

(25);F(J):NEXTJ:PRINT

1490 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN

D MODE":GOSUB1550:RETURN

1500 PRINT"HIT ANY KEY TO CONTINUE":GOSUB155
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440 PRINT :P RINTTAB(7) "- IS INPUT O.K.?-": PRI 
NT 

450 I NP UT" (Y=YES , N=NO,F=YES AND FIN I S HE D) ", 
R$ : R$=LEFT$(R$ , l) 

460 IFR$= "N" THEN N=N- l:PRINT:PRINT" REDO LA 
ST DATA" : GOT0280 

470 IFR$ = MF" THEN RETURN 
480 IFR$C> " Y" THEN440 
490 IFN =MR THEN510 
500 GOT0280 
510 PRINT : PRINT"*** NO MORE DATA ALLOWED* ** 

" : GOSUB940:RETURN 
520 IFNCI THEN PRINT:PRINT" """ NOT ENOUGH 0 

ATA"" "": GOSUB940 : RETURN 
530 FORJ =l TO N 
540 W=W+W(J) :WW=WW+WW(J) : X=S+X(J) : XX =XX+XX( 

J) : Y=Y+Y(J):YY=YY+YY(J) , Z=Z+Z(J) 
550 U= (W+X+Y+Z) 
560 NEXTJ : K=- 1 : L=0 
570 K=K+2 : L=L+ 2:IFL>N THEN L=N 
580 CLS : FORJ =K TO L: PR I NT@96 ,"GAS" , TAB(14) " 

COSTS ";TAB(26)"UNITS ": PRINT@64 , 
" WATER ", TAB(14) ,W,TAB(26) ,WW:PRINT@96 ," 
GAS " ,TAB(14) , X, TAB(26) , XX : PRINT@128 , 
" ELECTRIC " ,TAB(14),y,TAB(26) , yy 

585 PRIN T]160 ,"TELEPHONE " ,TAB(14) , Z 
590 FORQ=0 TO 31:PRINTCHR$(45), : NEXT 
59 5 PRINT]224 , "TOTALS ", TAB (l3) ,U 
600 NEXTJ : PRINT 
610 IFLC=N THENPRINT"HIT ANY KEY FOR COMMAN 

D MODE " :GOSUB9 50 : RETURN 
620 PRINT " HIT ANY KEY TO CONTINUE " :GOSUB950 

: GOT0570 
630 IFNCI THEN PR I NT:PRINT " """ NO DATA TO W 

RI TE " " "": GOSUB940:RETURN 
640 R$= " WRI TING":PRINT 
660 I NPUT"NAME FOR FILE ", T$ : K=N:IFN>MW THEN 

K=MW 
670 QPEN "Q", #l,T$:WRITE#l , K:K=l : L=N 
6 80 I FN>MW THENK=N- MW+t: PRINT"-ONLY LAST " , M 

W"VALUES WILL BE WRITTEN " 
690 PRIN T" WRITING FiLE :", T$:PRINT" RECOR 

DS # "; 
700 FORJ=K TO L : WRITEil , D$(J) , A(J) , B(J) , C(J 

) , D(J) , E(J) ,F(J) , F (J) , G(J) :PRINTJ : 
NEXTJ 

710 CLOSE#l 
730 PRINT " PRE SS THE KEYBOARD'S ENTER KEY ." : 

GOSUB950:RETURN 
740 R$ =" READING":PRINT 
780 INPUT"NAME OF FILE ", T$ 
790 OPEN " I " ,#l , T$ : PRINT " READING FILE : " , T$: 

INPUT#l , N 
800 IFN>MR THEN PRINT " "" " TOO MANY FILES ON 

DISK *** ":END 
810 PRINT " READING RECORDS # ", 
820 FORJ = l TO N: INPUTil,D$(J) , B(,1) , C(J) , D(J 

) , E(J) , F(J) , G(J) : PRINTJ : NEXTJ 
830 PRINTN ," DATA RECORDS READ " 
840 CLOSEU 
860 PRINT " PRE SS THE KEYBOARD ' S ENTER KEY ." : 

GOSUB950:RETURN 
870 END 
940 FORQ=l TO 1000 : NEXTQ:RETURN 
950 B$= "": R$=INKEY$- IFR$=B$ THEN950 
960 RETURN 
970 CLS : PRINT"WATER":PRINT:PRINT"COMMAND LI 

ST # 2" 
980 PRINT"l - DI SPLAY WATER " 
990 PRINT"2 - RETURN TO CO MMAND LIST # 1 " 
1000 INPUT "ENTER COMMAND BY NUMBER";R:IFR<l -

OR R>2 THEN970 
1010 ON R GOSUB 1020 , 1110:GOT0970 
1020 IFNC 1 THEN PRINT :PRINT " """ NOT ENOUGH D 

ATA """ ": GOSUBl140 : RETURN 
1030 FORJ=l TO N 
1040 R=A(J) :S=B(J) :W(J)=R:WW(J)=S 
1050 W=W(J):WW=WW (J ) 
1060 NEX TJ:K=- 3:L=0 
1070 K=K+4:L=L+4:IFL>N THENL=N 
1080 CLS:PRINT"DATE "; TAB(14 ) ; "COST";TAB (2 6) ; 

"UN I TS " 
1 085 FORJ=K TO L:PRINTD$(J) , TAB(14 ) ,A(J),TAB 

(26) , B(J) , NEXTJ : PRINT 
1 090 I FL=N THEN PRINT " HIT ANY KEY FOR COMMAN 

D MODE ": GOSUBl150 : RETURN 
1 100 PR I NT " HIT ANY KEY TO CONTINUE ": GOSUBl15 

0:GOT01070 
1 110 GOT060 
11 20 R$=I NKEY$ : I FR $=B $ THEN 1 1 20 
1 130 RETURN 
1 1 40 FORQ=l TO 1000 : NEXTQ:RETURN 
11 50 B$="":R$= INK EY$ :IFR$ =B$ THEN 11 50 
116 0 RE TURN 
11 70 CL5:P RI NT" GAS" : PRI NT:P RI NT " COMMAND LIST 

#- 3 " 
1 180 PRINT " l - DI SPLAY GAS" 
1 19 0 PRINT " 2- RETURN TO COMMAND LIST # 1 " 
1 200 IN PUT " EN TE R COMMAND BY NUMBE R", R:I FRC1 -

OR R>2 TH EN 1170 
1 210 ON R GOSUB 12 20 , 1310 : GOTOl170 
1 220 IFNC 1 THEN PR I NT, PRINT""" " NOT ENOUGH D 

ATA """": GOS UB1 340 : RET URN 
123 0 FDRJ= l TO N 
1 240 R=C (J ) :S=D(J) : X( J ) =R: XX( J ) =S 
1 25 0 X=X( J ) : XX=XX(J) 
1 260 NEXT J :K=-3 : L= 0 
1 27 0 K=K+4:L=L+ 4 :IFL>N THENL=N 
1 28 0 CLS:P RI NT" DATE";TAB(14) ;" COST";TAB (2 6 ) ; 

"UNIT S" 
1 285 FORJ= K TO L: 0PRI NTD$( J ) ,TAB( 1 4) , C( J ) ,TA 

B(26) , D(J) : NEXTJ:PRI NT 
1 290 IF L=N THEN PRIN T"H I T ANY KEY FOR COMMAN 

D MODE " :GOS UB1 350 : RETURN 
13 00 PRINT " HI T AN Y KEY TO CONTINUE" : GOS UB1 35 

0 : GOT01270 
1 310 GOT060 
1320 R$ =INKEY$ : IFR$ =B$ THEN 1320 
1330 RETURN 
1340 FORQ=l TO 1000 : NEXTQ:RETURN 
1350 B$ ="" :R$=INKEY$ : IFR$ =B$ THEN 1350 
1360 RETURN 
1370 CLS : PRINT"ELECTR I C": PRINT:PRINT"COMMAND 

LIST it 4 " 
1380 PRINT " l - DISPLAY ELELCTRIC " 
1390 PRINT"2 - RETURN TO COMMAND LIST j 1" 
1 400 INP UT"ENTER COMMAND BY NUMBER" , R:IFRCI -

OR R>2 THEN 1370 
14 10 ON R GOSUB 1420 , 1510:GOT01370 
1420 IFNC1 THEN PRINT : PR I NT " "" " NOT ENOUG H D 

ATA """ ": GOSUB1540 : RE TURN 
1430 FORJ=l TO N 
1440 R=E(J ) :S"F (J) :Y(J)=R : YY(J)=S 
1450 Y=Y(J):YY=YY(J) 
1460 NEXTJ : K=- 3:L=0 
1470 K = K+4 : L= L+4 : IFL~N THEN L=N 
1480 CL5:PRINT" DATE " ,TAB(14) ," COST " ,TAB(26) , 

"UNITS" 
1485 FORJ=K TO L : PR I NTD$(J) , TAB(14) , E( J) ,TAB 

(25) , F(J) :NEXTJ:PRINT 
1490 IFL=N THEN PRINT " HIT ANY KEY FOR COMMAN 

D MODE " :GOSUB1550 : RETURN 
1500 PRINT"HIT ANY KEY TO CONTINUE ": GOSUB155 



0:GOTO1470

1510 GOTO60

1520 RS=INKEYS:IFR$=B$ THEN1520

1530 RETURN

1540 FORQ=1 TO 1000:NEXTQ:RETURN

1550 B$="":R$=INKEY$:IFR$=B$ THEN 1550

1560 RETURN

1570 CLS:PRINT"TELEPHONE":PRINT:PRINT"COMMAN

D LIST # 5"

1580 PRINT"1-DISPLAY TELEPHONE"

1590 PRINT"2-RETURN TO COMMAND LIST # 1"

1600 INPUT"ENTER COMMAND BY NUMBER";R:IF R<1

OR R>2 THEN1570

1610 ON R GOSUB 1620,1710:GOTO1570

1620 IFN<1 THEN PRINT:PRINT"*** NOT ENOUGH D

ATA ***":GOSUB1740:RETURN

1630 FORJ=1 TO N

1640 R=G(J):Z(J)=R

1650 Z=Z(J)

1660 NEXTJ:K=-7:L=0

1670 K=K+8:L=L+8:IFL>N THEN L=N

1680 CLS:PRINT"DATE","COST"

1685 FORJ=K TO L:PRINTD$(J),G(J);NEXTJ:PRINT

1690 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN

D MODE":GOSUB1750:RETURN

1700 PRINT"HIT ANY KEY TO CONTINUE":GOSUB175

0:GOTO1670

1710 GOTO60

1720 R$=INKEYS:IFR$*B$ THEN1720

1730 RETURN

1740 FORQ=1 TO 1000:NEXTQ:RETURN

1750 BS="":RS=INKEY$:IFR$=B$ THEN1750

1760 RETURN <O

PROUDLY PRESENTS: AFFORDABLE

ATARI®
SOFTWARE

HNDRDID RTTflCK

PIGHT YOUK MAY THROWN LEVELS OF
DEADLY ANDROID GUARDS TO SAVE TH
RUNAWAY Nl'CLEAH REACTOR, THEN TH
T3 SAVE YOURSELF!

A PAST, FRANTIC CHASE ABOUND THE

SCREEN THYINO TO CATCH SOME CRAZY
CREATURES. IF YOU CATCH THE

'•SUPEH-AAARRflGGGI*, YOU'LL GET A
SUPEH BONDS, BUT DON'T GET POISONED!

5TRRBH5E R55HULT

HOU LONG CAN YOU PROTECT YOUJt

STARBASE PHOH THE ATTACKING ALIEN
AJWADA? EACH HIT WEAKENS lOIffl FORCE

FIELD RINGS AND NOW THEY'RE ATTACKING
FIVE AT A TIHEI

POH 16K CASSETTE OH 2HK DISK
•PAST* ACTION, SUPER G3APHICS.
PLEASE ADD fc.oo PEfl ORDEH TO»

INTRODUCTOHY OFFER-
KEHTION THIS AD AND TAKE
(i.oo ofp each ca«E! Pretzel land Software

2OO5 A WHITTAKER RD.

YPSILANTI, MI.48197

ORDER

FACTORY

DIRECT

ATARI

400

48K

12495
^, I . SUGGESTED

RETAIL

$139-95

MEMORY

EXPANSION

KIT

WHY BUY OUR NEW, STATE-OF-THE-ART 48K

MEMORY EXPANSION KIT FOR YOUR ATARI

400? JUST ASK A FELLOW ATARIAN...

"Thank you for the shipment of the 48K memory

expansion kit for my Atari 400. / found your kit

very well documented, easy to assemble, and

very well designed. I was previously using a

32K board which left a series of vertical lines

on the left half of my TV. My hat is off to you

for providing an affordable, quality product to

make my computer even more enjoyable than

before."

Gary Nance

Spokane, Washington

THANKS GARY, WE COULDN'T HAVE SAID

IT BETTER OURSELVES!!!

DEALERS:
IN THE EAST CONTACT: JERSEY SYSTEMS

(800)526-3647

IN N.J.-(201)287-9462

IN THE SOUTHWEST: CHANNEL 3 PRODUCTIONS

(214)596-0454

ATARI IS A REGISTERED TM OF ATARI INC.

ADD S2.00 FOR POSTAGE AND HANDLING.

SEND CHECK OR MONEY ORDER TO:

Dunamic Technologies

P.O. Box 351

ALLEN, TEXAS 75002

TEXAS RESIDENTS ADD 5% SALES TAX

(214)542-6012

ORDER 7 DAYS A WEEK 24 HOURS A DAY

~ :GOTOI47~ 

151~ GOT06~ 
152~ R$=INKEY$:IFR$=B$ THENI52~ 
153~ RETURN 
154~ FORQ=1 TO 1~~~ : NEXTQ:RETURN 
155~ B$= "" :R$=INKEY$ : IFR$=B$ THEN 155~ 

156~ RETURN 
157~ CLS:PR I NT "TELEPHONE " :PRINT:PRINT" COMMAN 

o LIST # 5 " 
1580 PRINT " I - DISPLAY TELEPHONE " 
1590 PRINT"2 - RETURN TO COMMAND LIST # I " 
1600 INPUT " ENTER COMMAND BY NUMBER ", R:IF ReI 

OR R>2 THEN1570 
1610 ON R GOSUB 1620,1710 : GOTOI570 
1620 IFNel THEN PRINT :PRINT "*** NOT ENOUGH 0 

ATA ***": G05UB1740:RETURN 
1630 FORJ=1 TO N 
1640 R=G(J ) : Z(J)=R 
1650 Z=Z(J) 
1660 NEXTJ : K=- 7:L=0 
1670 K=K+8:L=L+8:IFL>N THEN L=N 
1680 CLS : PRINT"DATE "," COST" 
16 85 FORJ=K TO L:PRINTD$(J) , G(J) , NEXTJ:PRINT 
1690 IFL=N THEN PRINT " HIT ANY KE Y FO R COMMAN 

o MODE ": GOSUBI750 : RETURN 
1700 PRINT " HIT ANY KEY TO CONTINUE ": GOSUBI75 

o : GOT0 1670 
1710 GOT060 
1720 R$=INKEY$ : IFR$ *B$ THEN1720 
1730 RETURN 
1740 FORQ=1 TO 1000 : NEXTQ: RETURN 
1750 B$=" ": R$=INKEY$ : IFR$=B$ THEN1750 
1760 RETURN © 

1:i>~@,&~@@'@'.4.~[0 
B@~,&W .4.~@ Jil 

PROUDLY PRESENTS: AFFORDABLE' 

ANDAOID ATTACK 

PIGHT YOUp. 1o'A'! THRO(A:;H L EVELS Of' 
DE.\DLY AN DROID GUARDS 1'0 SAVE '!HE: 
RVS AWAY NUCLEAR REACTOR . THEN Til! 
TO SAYE YOURStU' ! 

A PAST , I'RA.N!'IC CHASE: AROliND THE 
SC R££.'1 TIUI N:; TO CAtcH SOIl£ CRAZl' 
CR E:AT URES. II' rOll CATCH THE 
'· SIJPER-oV.AllRRCGC 1· . YOU ' LL GET A 
SlIP!:!! BONUS , lUll' OON' T G£"i' POISONED ! 

STAABASE ASSAULT 
HOII !.ONe: CAN YOli PRotErT YOUR 
STARlU,S.P.: 1'11011 TH E ATTACKI NG ALIEN 
.uut.U1A? tACH lilt II<:AXDlS YOUR PORCE 
PIllJl RI 1'I (;S AND NOli THE Y' RE A1'TACK!I'G 
fIV E AT A TII'I.!' 

ATARI® . 

SOFTWARE 

f OR 16l C.o\SSRl'!'£ OR Z"I\ DISK 
- pJ.ST. ACTION, SIJJ>£R GllAPiitcs . ONLY . ,8.95 EAGH 
PUA.SE ADD ' ''' . 00 PER OIiDER POR SEI!PP!1'G . 

IIfI'IIODUC'TOR l OP PER , 
kEN'TIOH TH IS AD AH D TAXE 
f l, OO OPt tACK GME! Pretselland Soft .... are 

2005 A WHITTAKER RD. 

YPSILANTI, MI.48197 

ATARI 
400 

4 8K E~~~~f~6N 
ORDER ~ 
FACTORY 
DIRECT 24.~E§ 

RETAIL 
$139.95 

WHY BUY OUR NEW, STATE·OF·THE-ART 48K 
MEMORY EXPANSION KIT FOR YOUR ATARI 
400? JUST ASK A FELLOW ATARIAN ... 

"Thank you for the shipment of the 48K memory 
expansion kit for my Atari 400. I found your kit 
very well documented, easy to assemble, and 
very well designed. I was previously using a 
32K board which left a series of vertical lines 
on the left half of my TV. My hat is off to you 
for providing an affordable, quality product to 
make my computer even more enjoyable than 
before. " 

Gary Nance 
Spokane, Washington 

THANKS GARY, WE COULDN'T HAVE SAID 
IT BETTER OURSELVES Ii! 

DEALERS: 
IN THE EAST CONTACT: JERSEY SYSTEMS 

(800)526·3647 
IN N.J. - (201)287-9462 

IN THE SOUTHWEST: CHANNEL 3 PRODUCTIONS 
(214)596-0454 

ATARI IS A REGISTERED TM OF ATARI INC. 

ADD $2.00 FOR POSTAGE AND HANDLING. 
SEN D CHECK OR MONEY ORDER TO: 

D~NAMIC TECHNOLOgiES 

P.O. Box 351 

ALLEN, TEXAS 75002 

TEXAS RESIDENTS ADD 5% SALES TAX 

. (214) 542-6012 

III ORDER7DAYSAWEEK24HOURSADAY i %;.:1 
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Animate your Atari players — this set ofprograms creates

the illusion of motion using onlyjour drawings. And it's

simple to add additional players which can each move

independently.

Animation And
P/M Graphics
Tom Sak and Sid Meier

Baltimore

You're already familiar with the Atari's ability to

rapidly move a player from one location to another.

But (here are many limes when you would like to

do more than simply move a player; you'd like to

give ii lifelike motion, or animation. Spend a few

minutes and learn how you can achieve these effects

with far less effort than you might have imagined.

The art ofbringing life to still pictures is much

older than many of us realize. The production of

hooks which contained moving pictures was well

established before the invention of the motion

picture camera and projector. The effect of moving

pictures was typically accomplished by rapidly

Hipping the page's of a booklet containing simple

character drawings, making them seem to spring

to life.

Walt Disney and numerous other animators

have produced this illusion of motion by drawing

series of pictures in which each picture differs

from the previous one only in a very small detail, a

subtle displacement of each moving element, flic

pictures are then photographed for subsequent

projection.

For example, an animator draws a man who

appears to raise his arm away from his side, using a

sequence of drawings. The first, drawing would

show the man facing you with both arms at his

sides. The second picture differs only in that one

arm is now slightly away from the man's side. The

next picture shows the arm slightly further away,

and so on through the sequence of drawings.

Animate With Only Four Drawings

As each picture in the series is viewed in rapid

succession, by flipping through the stack of

drawings, the figure appears to be raising his arm

away from his side. A motion picture film consists

of an analogous sequence of pictures which also

provide the illusion of motion when they are pro

jected and viewed in rapid succession.

As you can well imagine, a very large number

of drawings is required to produce even a relatively

short motion picture sequence. Since you're not

about to adapt Fantasia for the small screen attached

to your Atari, we will show you a way to use only

four drawings, repeated in a cyclical pattern, to

produce the illusion of motion. This is a very effec

tive shortcut which makes it practical to adapt the

animator's techniques to your BASIC program.

Now for some Atari animation. There is no

question that our artistic creativity and graphic
talents may never rival those of" Walt Disney, but

we will endeavor to adapt the basic animation

technique which he popularized in order to move

four "cowboys" from right to left across your tele

vision screen- totally out of step with each other.

For illustrative purposes we'll begin by moving

only one cowboy. Program I accomplishes this

objective by using the automatic player-missile

graphic manipulation of the vertical blank interrupt

routine which we discussed in COMPUTE!. February

1982, #21. Those of you who have entered the

example program in that article will be pleased lo

know it already contains the animation features

described here.

Program 2 adds complexity to the one cowboy

program, illustrating the asynchronous movement

of four players. Developing an understanding of

the more complex program won't be too difficult

once you've grasped the concepts in Program I.

Reviewing Vertical Blank Interrupts

An elementary understanding of our vertical blank

interrupt routine, VBLANK PM, is a prerequisite.

Here we will review highlights of our previous

article.

VBLANK I'M is a machine language sub

routine which occupies a portion of memory page

six. It is initialized by a single BASIC- L'SR function

call which causes VBLANK PM to notify the

operating system of both its presence and its desire

to be automatically invoked during each vertical

blank interrupt.

Prior to initialization, a 2k (2048) byte memory

allocation must be made for the storage of players,

and the players must be drawn. Following initiali

zation, a POKE of the x-a\is (horizontal) and y-axis

(vertical) screen coordinates is all that is required

to cause a player to be automatically moved during

the next vertical blank period, or approximately

every 1/60 of a second.

Nol mentioned in the previous article is the

fact that VBLANK PM has an animation feature

just waiting to bring life to your players. All you

need do is supply a few more drawings. The draw

ings and the current display image are contained

in the 2K byte storage block.

Players Are Stored As Separate Images

Figure I depicts the memory allocated for the
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A ll illlfl /t} ) Iuu r Alflr; jJloyf'ls - Ihis set oj jJrograllls tTNlll'S 

Iht, ill IIs;on of 11/01 iOIl IIsi IIg on /)1 JOli r drawings. A Iltl iI's 
simjJ/t' 10 add adtlil ;OllflljJ/a)'ers 'which ( fi ll N lch 111 0111' 
i IIlI e /JI' lid "" 11)'. 

Animation And 
P/M Graphics 
Tom Sak and Sid Meier 
Baltimore 

Yo u·re a lread y fa milia r with the Ala ri ·s abil ity to 
rapidl y movc a player from one location to anolhcr. 
But there arc man y ti mes when )'ou would like tu 
d o more than simpl )' move a player: you'd like to 
give it life like moti on, or animati on. Spend ;.t few 
minutes and learn how you can achieve th ese effects 
with ra r less effort than )'OU might have imagined. 

T he an o fbrill ~i n~ life to still pictures is much 
o lde r tha n 1I1an )· of liS rea li zc. The producti o ll of 
books which cOlltainccimoving pictures was well 
eS lablished be l,)re I he i nve lllion of the motion 
pict.urc camera and pn~jccto r. The effec t. of" rnovin g 
pictures waS Iypica ll y acco mpl ishcd by ra pidl y 
fli pping' the p<1ges of;"} booklct cont aining simple 
charactcr d rawings, lIIak ing lhcm seem to sprin g 
10 life. 

\\'all Disnev alld numCl'OUS other ani mators 
h;l\'c produced Ihis illusion ofmoti oll by drawillg 
seri es of pictures in which each picture di ffers 
from the previous one onl y in a very small detail. a 
subtle displacemcnt or each moving elemenl. T he 
pi ct~lre: are th clI photographed for subsequent 
proJectIon . 

For exa mple. a ll allimator draws ;J mall who 
appea rs 10 raise his ann away from his side, using a 
scquence of d ra \\·ings. The first drawing would 
show the man facing you with bOlh arms at his 
sides. The sccond picturc differs o nl y in Ihal one 
ann is 11 0 \\' slightly away ('rom the man 's side. Tile 
IIcx t piclure shows the ann slightly furth er (tway, 
and so on through the sequence of drawings. 

Animate With Only Four Drawings 
As each picture ill the seri es is \'iewed in rapid 
s Liccess ion . by Ili ppi ng Ih roug h thc Slack o f 
drawillgs. the figure appea rs to be raising his arm 
away from his side, A mOlion picture film consists 
o f an ana logous sequc nce o /" pi ctures which a lso 
providc the illusioll of l1loti oll when thc), arc pro­
jected and viewed ill rapid succession, 

As ),O ll Gin wel l imaginc, a very large Ilumber 
of drawings is re4uired to produce even a rela t. ively 

short motion picture sequence. Since )Iou're not 
about t.o adapt Fantasia For the small screen attached 
to your A tari , we will show you a way lO use only 
four drawin gs, repea ted in a cyclica l pauern . to 
produce the illusion of Illotion. T his is a very e ffec­
tive shon cut which makcs it practica l to adaptlhe 
a nimator·s techniques to your BAS IC program. 

Now for some Atiui animati on. There is no 
question that our artistic creati vity and graphic 
t(llenl"s ma y never ri val th ose of V\'alt. Disney, but 
we wi ll endeavor to adapt. thc basic anill1<1tion 
technique which he popu lari zed in o rde r to move 
four "cowboys" from rig ht to left. across your tele­
vision scree ll. towll )' o ut o f step with each o ther. 

Fo r illustra ti vc purposes we'll begin by moving 
onl y o ne cowboy. Prog ra m I accomplishes thi s 
obj ecli ve by using the a utomalic player-missile 
graphic manipulation o f the verti ca l blank interrupt 
roul ine which we discussed in COMPUTE!. Februa ry 
1982. #2 I . T hose of yo u who ha ve c nte red I he 
exam ple p rogra m in tha t articl e will be pleased to 
know it already contains the ani mation fea tures 
d escribed he re. 

Program 2 adds com plex il Y to Ihc o ne cowboy 
program. ill L1 strating t.h e aSY llch rOIlOus movcment 
o f fo ur playe rs. Deve lopin g an unde rstanding of 
Lh e more complex program won't be too diFficulL 
once you'vc grasped the concept s in Program I . 

Reviewing Vertical Blank Interrupts 
All elementary understanding o f our verti ca l blank 
illle rru pl routine, VBLA N K PM , is a prereq uisitc. 
Hcrc wc will revie" · highlig hl s o f o ur prev ious 
art iclc. 

VBLAN K 1'1\1 is a machinc lang uage sub­
rOLitine which occupies a porti on of memo!")' page 
six . It is initia lized by a sing le HAS IC USR functi on 
ca ll which ca uses VBLA N K PM 10 notify the 
operatin g sys te m of both its p rese nce a nd its d es ire 
to be automalica lly invoked during each verti ca l 
blank inl crrupt. 

Prior to initi a li zation, a 2 K (2048) byte memory 
all oca tio n must be made fo r th c sto rage of p laye rs, 
andlhc pla ye rs mUSI be draw n. Following inilial i­
za ti o n. a PO KE oflhe x-axis (hori zo nta l) a nd y-axis 
(vc rt ica l) screen coordinatcs is alilhat is required 
to ca use a player lO be automat ica lly moved during 
the next ve rtical blank pe ri od . o r approx imately 
everv 1/60 o f a second . 

~'\o t mellt.ioned in the previolls arti cle is the 
1:,Cl tha I VBLAN K PM has a n a nima tion featurc 
just waiting to brillg li fe to you r pla ye rs. All yo u 
need d o is suppl y a few mo re dra wings . The draw­
ings ancll.he current display illlage are contailled 
ill th e 2 K byte storage block. 

Players Are Stored As Separate Images 
Figure I dcp icts the memory allocated fo r the 
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storage of players (see line 1030 in Program I;

memory allocation is explained in our earlier ar

ticle). TTie current displayed image of" player zero

resides at locations PMBASE+ 1024 through

PMBASE+ 1279; player one's homestead is

PMBASE+1280 through PMBASE+ 1535, and so

on for the other two players.

To achieve the animation, you need more

than one image of each player, so the lower 1 K

(1024) locations (PMBASE through

PMBASE+1023) of the 2K byte storage block are

used to hold the necessary set of drawings. Each

player's drawings are stored in an area of memory

beginning at a location which is 1K bytes below

(lower memory address) the player's position in the

upper 1 K portion of the 2K byte storage block. A

drawing is copied to the upper IK portion by

VBLANK PM when it is to be displayed. As a matter

of fad, you won't draw anything at all in the upper

IK locations but will let VBLANK PM look after

this chore for you.

For example, all of the player zero drawings

reside at the 256 locations beginning at PMBASE.

The currently displayed image of.player zero

resides at locations PMBASE + 1024 through

PMBASE+ 1279. The drawings for player zero are

stored 1024 locations below this point, which is

equal to PMBASE+1021 minus 1024, or simply

PMBASE. The player one drawings begin ai

PMBASE+ 256, or (PMBASE + 1280)-1024, and so

on for players two and three at locations

PMBASE+512 and PMBASE + 768, respectively.

A note of caution: we mentioned in the previ

ous article that you could use the lower I K bytes

for your own purposes without disturbing anything.

This is true only when the VBLANK PM animation

feature is not going to be used. We hope that you've

not been led too far astray!

At the risk of staling the obvious, we'd like lo

mention that as soon as you've decided to use more

than one drawing per player — which you must do

in order to achieve the animation — you can no

longer have a player which is 255 lines tall. This is

true because there are only 256 locations in which

to store all of the drawings necessary to animate a

single player. The first position, location zero, of

each storage bin is reserved for a reason discussed

later.

Initialize The Vertical Blank Routine

Now let's turn our attention to Program 1. Line

numbers ending in zero are unchanged since the

February article; and, for those who previously

keyed the lengthy DATA statements containing

VBLANK PM, we've made no changes lo the

machine language subroutine.

Lines 105 through 205 are the main program

which causes our ragtag cowboy to meander across

the screen. The BASIC code required to load and

initialize VBLANK PM is found on lines 1000

through 1110. The VBLANK PM machine lan

guage subroutine is represented as DATA in lines

2000 through 2100. Finally, lines 3005 through

3045 contain the four drawings, used to describe a

single player.

Before reviewing the main program, we'll go

over the initialization subroutine which performs

three functions: load VBLANK PM, load the

player's drawings, and initialize VBLANK PM.

Lines IOlOand 1020 cause VBLANK PM to

be read from DATA statements and POKEd into

memory page six. A more memory-efficient method

of representing VBLANK PM is the use of a string

variable instead of DATA statements. Lsing this

alternative, you continue Lo POKF the VBLANK

PM code into page six, but from the siring variable

instead of from DATA statements.

You would save memory because only a single

byte of memory is required in the string variable

assignment statement lo represent a byte of

machine language code. In the DATA statement,

as many as three bytes may be required for the

same thing. For certain other machine language

code applications, you can directly execute from

the siring, eliminating the need to POKF. ihe code

into another memory location. If you're interested

in more on this topic, look for the article "Creating

and Using Program Storage Strings" in this issue.

How The Animation Works

Line 1030 acquires the 2K byte- memory storage

block and line 1040 assures that the upper 1 K byte

display portion is cleared. Lines 1045 through

1065 are responsible for reading and storing the

player's drawings in the lower 1 K byte portion of

the storage block. The four drawings of a cowboy

are illustrated in Figure 2; you see now why Disney

Studios can rest easy!

Notice that in line 1045 the fust location in

which the first drawing is stored is established as

one byte above PMBASE; you will learn why this is

necessary in a minute. The FOR statement on line

1055 assures that four drawings (zero through

three) are read and stored. Each drawing is 24

lines tall, so we begin the FOR loop on line 1065

with the base of the first drawing of fsei by 24 bytes

for each previous drawing stored. Since each

drawing consists of 24 bytes, the loop is completed

by adding 23 to the starting point.

Line 1075 designates the player's color. Line

1080 establishes the locations lo be POKEd to

change the player's x-axis and y-axis screen coordi

nates (PLX and PLY) and to set the length (height)
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storage of players (see line 1030 in Program I ; 
memory allocation is explained in our ea rlier ar­
licle). T he cu rrent d isplayed image of playc r zero 
residcs at locations PM BASE + 1024 Ihrough 
Pl'vl BASE + 1279; playe r onc's homes lead is 
PMBASE+ 1280 thro ugh PMBASE+ 1535, and so 
on for the othe r two players . 

l~o achieve the an imation , yo u need more 
than one image of each p laye r. so the lower I I( 
(102'1) locations (PM BA SE th ro ugh 
PM BA SE + 1023) of I he 2 K byte sto rage block are 
used to hold the necessary set of drawings. Each 
player's drawings are sLored in an area of memo ry 
bcginning at a location which is I I( bytcs bclow 
(lower me mory address) the p laycr's position in the 
uppe r I I( portion of the 2 I( byte sto rage block. A 
drawing is copied to the upper II( portio n by 
V BLAN K PM whe n it is to be disp layed. As a maller 
o f f(-tel. you wo n't draw all ),thing at all ill th e uppe r 
I I( locations but wililc t VBLANI( PM look afte r 
thi s chore for yo u. 

For example. a ll of the player zero drawings 
res ide at the 256 locations beginning al PM BASE. 
Thc cu rrently displaycd image of player zero 
res ides at locations PMBASE + 1024 Ihrough 
PM BASE + 1279. T he drawi ngs for playe r zero a re 
sto red 1024 locations below this point , whic h is 
eq ual to PM BASE + 1024 minus 1024 , or simply 
PM BASE. The pla yc r one drawings bcgin al 
PM BASE + 256. or (PM BASE + 1280)-1024 . and so 
on for p layers two and three at loca tions 
PMBASE + 512 and PMBASE+768, respectivel y. 

A note of caution: we mentioned in the previ­
ous articl c thaI you could use Ih e lowcr I K bylcs 
fo r YOLI r own pu rposes with oLi t cli stu rbi Ilg anything. 
This is I rue only when I hc V BLA N K PM animation 
featurc is not going to be used. Wc hope that vou\'e 
nOI bcen led toO far ast ray' 

Atthc risk of stati ng thc obvious. wc'd like to 
men! iO Il that as soon as you've decided to Li se more 
th an o ne drawing pe r player - which yo u must do 
in Drei er to achieve th e <1 nimalion - yo u ca n no 
longer ha\'e a pla),cr which is 255 lines ta ll . T hi s is 
true because there arc on ly 256loc£ltions in which 
to store a ll of the drawings nccessa"ry to animate a 
singlc pla),e r. The first position . locat ion zero. of 
each storage bin is reserved for a reason d iscussed 
later. 

Initialize The Vertical Blank Routine 

Now le t's turn our allention to Program I" Line 
numbers ending in zero arc unchanged since the 
February articl e; and , for those who previously 
ke),cd the Icngth ), DATA state ments cOllla ining 
VBLANK PM , we'vc made no changes lO the 
machine language sub routine. 

Lines 105 through 205 a re the main program 
which causes our ragtag cow boy to meander across 
the screen. T he BASI C cod e required to load and 
initi a li zc VBLANI( PM is found o n li nes 1000 
through 1110. The VBLANK PM mac hine lan­
g uage subroutine is represented as DATA in lines 
2000 th rough 2 100. Finally, lines 3005 through 
3045 comain the fou r drawings. usedlO desc ribe a 
single player. 

Before reviewing th e ma in program. we'll go 
over th e in itialization subroutine which performs 
three functions: load VBLANI( PM, load the 
p la)'e r 's drawings . and initialize VBLANI( PM. 

Lincs 10 10and 1020 ca useV BLA NI( PM to 
be read from DATA sta temems a nd PO KEd in to 
mcmory page six . A more memor),-effi cien l method 
of rep resenting VBLANI( PM is the use ofa string 
va ri able instead of DA TA sta teme nlS. Usin g th is 
a llc rna tivc. )'ou cominue lO POKE the VBLAN K 
PM code inlO page six. but from thc string variable 
instead of from DATA statemen ts. 

You would save memo ry because only a sin g le 
b)'tc of memory is requ ired in the string \'ari able 
assign ment statement to represent (J by~e or 
machine language code. In the DATA Slalcmcnt. 
as man y as three bytes ma y be requ ired for the 
same thing. For certain o th er machine language 
codc appli cations. )'ou can directl )' cxecutc from 
the string. e li minating the needlO POKE the code 
into another memory location. I r you're inte rested 
ill more on this topic. look for t.h e an icle "Creating 
and Using Program Storage Strings" in t his issue. 

How The Animation Works 
Linc 1030 acqu ires the 2 K byte memor), storage 
block and li ne 1040 assures Ihat the upper I K byte 
di splay portion is cleared. Lines 10'15 through 
1065 are responsible for read ing a nd sto ring the 
p layc r 's drawings in the lower I K byte ponion of 
I hc sto rage block. The lou r drawings of a cowboy 
are ill ustrated in Figure 2; YO ll see now why Disney 
SI udios can rest cas)'! 

Notice lhat in linc 1045 the first location in 
which th e first drawing is stored is established as 
one bYle above P~I BASE; )'ou wililcarn why thi s is 
necessary in a tninute. T he FOR sta tement on line 
1055 assures that f'ou r drawings (ze ro th rough 
three) are read and sto red . Each drawing is 24 
lines ta ll , so wc begin thc FOR loop o n li nc 1065 
with thc base o f Ih c fir st drawing offset by 24 bvtcs 
fo r cach previous drawing sto red. Since each 
drawing consists of 24 bytes. the loop is com pleted 
by adding 23 to the staning point. 

Line 1075 des ignatcs the pla),er's colo r . Line 
1080 establishes the locations to bc PO K Ed 1.0 

change the pla)'er 's x-axis and y-axis screen coordi­
nates (PLX and PLY) and to set the length (height) 
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of the player (PLL).

The x-axis screen display position for players

zero, one, two, and three are indicated by POKEs

to PLX, PLX + 1, PLX + 2 and PLX + 3, respectively.

The analogous situation is true for setting the

player's y-axis coordinate (PLY, PLY+ 1, ...) and

the player's height (PLL, PLL+ 1, ...), and for

selecting the next drawing to he displayed (PDR,

PDR+i,...).
PDR is defined on line 1085 and is used to

select the next drawing to be used as the player's

current display image. VBLANK PM is responsible

for copying the drawing to the appropriate location

in the upper 1 K byte portion ofthe 2K byte storage

block. A value in the range of one to 255 is POKEd

into PDR to indicate the bottom-most line of the

selected drawing. The most recent value POKEd

into PLL indicates the number of bytes (the height

of the player) to be copied.

VBLANK PM Must Announce Itself

A value of zero POKEd into PDR signals YBLANK

PM to continue to display the current image. This

is why we were careful to avoid location zero when

loading the first drawing. VBLAXK PM sets PDR

to zero automatically after it copies a drawing lo

the upper 1K byte display area.

Location 1771, POKEd in line 1085, is a loca

tion in VBLANK PM which must contain the mem

ory page number of the fust page in which drawings

are stored. Location 1788, referenced on line

1090. is also in VBLANK PM, and must contain

the page number of the beginning of the upper 1 K

byte current display portion. (These parameters

afford even greater flexibility to VBLANK PM,

features which are beyond the scope of this

discussion.)

The other POKEs on line 1090 are associated

with tlie Atari's player-missile graphics mechanism

which is described in numerous other articles

including our February article.

YBLANK PM is initialized on line 1 100. This

is the only explicit BASIC function call to VBLANK

PM which is required. As a result of this call.

VBLANK PM will register its intention to become

a part of the vertical blank interrupt process with

the operating system.

Inside The Main Routine

Turning our attention to the main program, we

start with line 105, which establishes the television

screen background, or playfield. It is important

that you always define a graphics mode (execute a

graphics statement) before you initialize VBLANK

PM; if you fail lo follow this sage advice, you are

likely lo be plagued by a strange Hashing vertical

bar on your screen.

It doesn't matter which graphics mode is

specified since Atari players are independent of

the mode. Graphics mode one is chosen to provide

a text window to serve as a walkway for our strolling

cowboy. Line 125 sets the y-axis position of the

cowboy so he appears to walk on top of the text

window. The player's height is also established on

line 125.

The animation is performed by lines 135

through 205. These lines should be relatively easy

to comprehend once you have a mental picture of

the way in which the drawings were stored during

the initialization procedure. The variable DRAW,

initialized as one on line 135, selects the next

drawing to be used as the current display image.

Lines 145 and 165 control the right Lo left

motion of the cowboy by using the index variable I

as the x-axis coordinate of the player. The POKE

to PUR on line 185 selects the next drawing to be

displayed, and the calculation on line 195 results in

the selection of the drawing to be used in the next

cycle when the cowboy takes his next step.

The IF statement on line 195 assures that after

the fourth drawing is used, the program will cycle

and begin anew with (he first drawing. The FOR

loop on line 205 controls the speed with which the

cowboy strolls across the screen. A maximum value

of 30 results in a movement which you might de

scribe as a brisk walk. The larger the maximum

value of this delay loop, the slower the pace of the

player.

The cowboy will continue to walk across the

screen until you stop the program. Incidentally,

the program docs not gracefully turn off the Atari's

player-missile graphics mechanism, so you are well

advised lo press SYSTEM RESET to remove the

undesirable residue from the screen. (POKE

53277.0 turns off the player-missile gracefully.) Be

patient when the program is started, since it takes

more than ten seconds for the initialization

procedure.

Four Heads Are Better Than One

And that's almost all there is to animation! Are you

ready lo tackle a little bit more challenging project?

Program 2 represents enhancements to the pro

gram we've been reviewing. It uses all four players

and, while it causes them to walk out of step with

each other, it employs only the same four drawings.

Program 2 modifies seven lines and adds two

more. The changed lines are: 125, 165, 185,205,

1045, 1055 and 1075; lines 155 and 175 arc new.

Line 1045 now includes a FOR statement to

cause the drawings to be READ and POKEd in the

storage area associated with the additional three

players. Note also that the calculation of DRWBAS

is revised to reflect the additional players. DRWBAS

contains the address of the first byte of the drawing
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o f the player (I'LL). 
The x-axis sc reen display positio n fo r players 

ze ro , one, two, and three are ind ica ted by PO KEs 
1.0 PLX. PLX + I, PLX + 2 and PLX + 3, respectivel y. 
T he analogous situation is true for selling the 
playe r 's y-ax is coordinate (PLY, PLY + I , ... ) a nd 
the player's height (I'LL, I'LL + I , ... ). and for 
se lecting the nex t drawing 1.0 be displayed (PDR, 
PDR+ I ... . ). 

PDR is d efi ned on line 1085 and is used to 
se lect the next dra wing to be used as the playe r 's 
current display image. VB LA N K PM is res po nsible 
for co pying the drawing 1.0 th e app ropria te location 
in the upper I K byte ponion of the 2K byte sl.O rage 
block. A va lue in the range of one to 255 is POKEd 
into PDR 1.0 ind icate the botl.Om-mostline of the 
selected drawing. T he most recent va lue PO KEd 
into I'LL ind ica tes the number of bytes (the height 
of t he p laye r) to be copied. 

VBlANK PM Must Announce Itself 
A va lue of ze ro PO KEd in l.O PDR signa ls VB LAN K 
PM to continue 1.0 display the current image. T his 
is \V h )' we were ca rerui lo avoid location zero ",hen 
load ing the first drawing. VBLAN K P~ I se ts PDR 
to zero automatica ll y afte r it copies a drawing LO 

the upper I K byte display a rea. 
Loca tion 1771 , POJ( Ed in line 1085. is a loca­

ti on in VBLAN K PM whic h must contain the me m­
ory page number of the first page in which drawings 
a rc sto red. Location 1788, refe renced o n line 
1090, is a lso in VBLA ' K PM , and m ust conta in 
the page num ber o f the beginning of the upper I K 
byte current display ponion . (These para mete rs 
a lTOI'd even grea te r fl ex ib ili ty to VBLANK PM . 
rca tures which arc beyond the scope of this 
discussion. ) 

T he other POKEs on line 1090 are associa ted 
with th e Ala ri's pla ye r-m issi le grap hics mechanism 
which is described in nume ro us othe r :lnicles 
incl uding o ur Februaq' article. 

VB LANK PM is in iti alized on line 11 00. This 
is theonlyex plicit BAS IC function ca ll to VBLA N K 
P~· I wh ich is required. As a result of lhis call. 
V B LAN K P 1 will registe r its intention to become 
a pan of the ve nica l blank interrupt process with 
the operati ng system. 

Inside The Main Routine 
Tu rning our allent ion Lo the main program , we 
start with line 105 , wh ich estab lishes th e tel evision 
sc reen backgro und . or play fi e ld. It is impon a nt 
thai yo u always de fine a g ra phics mode (execute a 
g raphics statemen t) before you in itia lize VBLAN K 
PM : if yo u fa il to fo llow th is sage advice. you are 
likely to be plagued by a stra nge fl ash ing vertica l 
bar on yo ur screen. 

It doesn't malle I' wh ich graphics Illode is 

specifi ed since Atari playe rs a re indepe ndent o f 
the Illod e. Graphics Illode one is chosen to pro-'ide 
a tex t window to serve as a walkway for o ur stro ll ing 
cowboy. Line 125 sets the y-ax is position of the 
cowboy so he appears to wa lk on top of the text 
window. The player's height is also established on 
line 125. 

T he a nimation is performed by lines 135 
th rough 205. These lines sho uld be relatively easy 
to comprehend once you have a m e lHai picture of 
the way in which the d rawin gs were stored du ring 
the initi alization procedu re. T he va riable DRAW, 
initia lized as one on line 135, selects the nex t 
drawing to be used as the current display image. 

Lines 145 and 165 cont rol the right to le ft 
motio n of the cowboy by using the index va riable [ 
as the x-ax is coord inate of the p layer. The POKE 
to PD R on line 185 se lects the next drawing to be 
d isp layed. " nd the calcu lation on line 195 results in 
Ihe selectio n of the drawing to be used in the next 
cycle when the cowboy takes his next step. 

T he IF statement on line 195 assures that after 
the fo unh drawing is used. the program will cycle 
"nd begin anew with the first drawing. The FO R 
loop on line 205 controls th e speed with which the 
cowboy stro lls across th e screen. A max imulll va lue 
o f 30 resu lts in a movement which yo u mig ht d e­
scribe as a brisk wa lk. l -he larger the maximu lll 
va lue o f th is delay loop. the slower the pace or the 
player. 

The cowbov wil l continue to wa lk across the 
screen until ),O l; stop the program. Incidenta ll y. 
the p rogra m does not g race fu lly turn off the Ata ri 's 
playe r-miss ile graphics mechanism , so YO LI are we ll 

·advised to press SYSTE~ f RESET to remove the 
undes irab le residue from the screen. (POKE 
53277,0 turns off the player-miss il e gracef ull )'.) Be 
patient \"he n th e progra m is started , since illa kes 
more th an le n seconds for the initiali zation 
procedure. 

Four Heads Are Better Than One 
A nclthat's alm ost all there is Lo animation! Are yo u 
rcady to tac kle a littl e b it mo re cha ll enging proj ect ' 
Program 2 represents en hancements tu I he pro­
gram we've been rev iewing. I t uses all four players 
a nd . while it causes them to walk out of step with 
each other . it employs only the same four drawings. 

Program 2 mod ifies seven lines and ad d s two 
1lI0 re. The changed lines a re: 125, 165, 185.205, 
1045 , 1055 and 1075 ; lines 155 and 175 a re new. 

Line 1045 now includes a FOR sta temelllto 
cause the drawings to be READ and POKEd in the 
storage are;:! associated with the acl d it iunalth ree 
p laye rs. No te a lso tha t the calcu lation or DRWBAS 
is revised LO re fl ect the add itiona l players. DRWBAS 
conta ins the address o rthe fi rst byte o!'the d rawing 
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storage area containing the first drawing For the

current player. As the value of the variable, I, in

die FOR loop is indexed from 0 to 3, DRWBAS

will take the values 1, 257, "> 13 and 769. The first

byte, location 0, of each storage area is skipped for

the reason mentioned earlier.

A RESTORE statement is added to line 1055

which resets the DATA pointer to reread the same

drawings for each player. The modification to line

1075 is simply the addition of player colors for the

new players.

Looking at the main program, line 125 now

establishes the y-axis and height for four players

rather than one. Line 155 is added to cycle through

the x-axis movement and picture selection for all

players.

In line 165 we've added a calculation to the x-

axis positioning POKE to maintain a separation

between die cowboys which is equal to slightly

more than the width of a single player as measured

from the leftmost edge ofone player to the leftmost

edge of the following player.

Still Only Four Drawings

Line 175 is added to assure that a different drawing

is used as the current display image for each player.

The variable DRAW continues to determine the

Figure 1.

Figure 2.
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KJt»
drawing to be selected for player zero. Study the

statement, and you will discover that each player

will be depicted by the drawing following that used

for the previous player. That is, if player zero is

pictured by the first drawing, then player one is

illustrated by the second, player two by the third,

and, finally, player three is displayed as the fourth

drawing. A circular assignment is used so that the

fourth drawing is followed by the first.

The delay loop is omitted from line 205 because

the additional calculations needed for the added

players consume sufficient time to maintain a

reasonable pace for all four cowboys. You might

want to experiment with a delay loop to further

slow the action; better yet, consider using GF.T to

accept a keystroke instead of employing a delaying

FOR loop. The GET will allow you to step the

players across the screen in order to study the

animation technique.

Don't you agree that animation makes a world

ol difference in the use of player-missile graphics?

I was fascinated when my more talented partner,

Sid. gave me a half dozen lines of cryptic BASIC

statements to turn into an animation tutorial. The

first time I saw them execute I was mesmerized. Go

ahead, type either program into your Atari; you'll

be addicted too.

Program 1.

5 REM .... P R O Q R A M< 4 SPACESJO N E ....

105 GRAPHICS 1:SETCOLDR 2,1,S:SETCOLOR 4, B, 4

:POSITION 5,3:? #6;"animation":P0SITlON

3,5:? #6;"demonstratiot!"

120 GOSUB 1000:REM initialize vb routine

125 POKE PLY,169:P0KE PLL,24

135 DRAW-1

145 FOR 1-212 TO 10 STEP -liREM mnve rt to I

ft hor i x

165 POKE PLX,IiREM new position

IBS POKE PDR.DRAWtREM new drawing

193 DRAW-DRAW+24:IF DRAW>73 THEN DRAW-liREM

select next drawing
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sto rage a rea containing the firsl drawing for the 
current player. As the va lue o f the va ri able, t, in 
the FOR loop is ind exed from 01.0 3, DRWBAS 
will take the va lues 1, 257,5 13 a nd 769. T he first 
byte , loca ti on 0, o f each sl.O rage area is skipped lo r 
the reason mentioned ea rlie r. 

A RESTO RE state me nt is add ed to line 1055 
which resets the DATA pointe r to re read the same 
d rawings fo r each playe r . T he modilication 1.0 line 
1075 is sim ply the addition of p laye r colo rs for the 
new playe rs. 

Looking atlhe main program. line 125 now 
es tablishes the y-ax is and height lor four playe rs 
rather tha n one . Line 155 is added 1.0 cycle th ro ugh 
lhe x-ax is moveme nl a nd p icture se lectio n ro r a ll 
players . 

I n Ii ne 165 we've add ed a caleulalio n to the x­
ax is pos itionin g PO KE to mainta in a separation 
belween lhe (ow bo)'s which is equa l to sli gh L1 y 
more lha n the width o r a sing le pla ye r as measured 
from the le ftmost ed ge o f o ne playe r to the leftmost 
edge ofthe fo ll owing playe r. 

Still Only Four Drawings 
Line 175 is add ed to ass ure lh a t a different.d l·awing 
is used as the current disp lay image fo r each playe r. 
The va riable DRA W continues to d e te rmine the 

Figure I. 
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Figure 2. 
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Drawing 3 
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Drawing 4 

draw ing to be selected fo r p laye r zero. Stud y the 
statement, and you wi ll discove r that each playe r 
will be d ep icted by the drawing fo llowing that used 
fo r the prev io us playe r. T hat is, if p laye r ze ro is 
pictured by the first d rawing, then player one is 
illustra ted by the second , player two by the third , 
and, lina ll y, p laye r three is d isp layed as the fo unh 
draw ing . A circula r assignme nt is used so tha t the 
fo urth drawing is fo ll owed by the first. 

T he delay loop is omitted from line 205 because 
the add itio na l calcu la ti ons needed lo r the added 
players consume sufficient time to mainlain a 
reasonable pace fo r a ll fo ur cowboys. Yo u might 
wa nt lo experime nt with a delay loop to rurthel' 
slo\\' th e action ; be tle r yet, conside r using G ET to 
accept a keystroke instead of e mploying a d elaying 
FOR loop. T he C ET will a ll ow you to step the 
p laye rs across lhe screen in o rd er to stud y the 
a nilnation technique. 

Do n't. )rou agree that a nimation ma kes a world 
o f d ifTe rence in the usc of player-missile graphics) 
I was fa scina ted when my more ta lented partner , 
Sid, gave me a half dozen lines of cryptic BAS IC 
stateme nts to turn in to a n animation tutoria l. The 
first t ime I saw the m execute I was mesmerized. Go 
a head , type either progra m in to your Atari; you ' ll 
be add ictcd too. 

Program I. 

5 RE H ____ PR O G R A H{4 SPACES}O N E ___ _ 
105 GRAPHICS l:SETCOLOR 2,1, 8 : 9ETCOLOR 4,8,4 

:POSITION 5,3:? 16;h an imation h :POSITION 
3,5 : ? 16;Hd~mon5trationN 

1 20 GOSUe 1000:REM initialize v b routine 
125 POKE PL Y, 169:POKE PLL, 24 
135 DRAW - 1 
145 FOR 1 - 212 TO 10 STEP -l:REH move rt to 1 

ft hor iz 
165 POKE PLX,l s REH n .w pos iti on 
185 POKE PDR,DRAW:REH ne w dr awing 
195 DRAW -DR AW+24:IF DRAW >73 THEN DRAW-1:REM 

•• l . ct n. x t dra wing 
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203 FOR DELAY-1 TO 30:NEXT DELAYtNEXT IiBOTO

145

1000 REM INITIALIZE VBLANK PM SUBR

1010 FOR 1-1536 TO 1706iREAD AiPOKE I,A:NEXT

I

1020 FOR 1-1774 TO 1787iPDKE I.OiNEXT I

1030 PM-PEEK(106)- 1 6iPMBASE-236*PM

1040 FOR I-PMBASE+1023 TO PMBASE+2047iPOKE I

,OiNEXT I

1045 DRWBAS-PMBASE+1

1055 FOR J-0 TO 3:REK four drawings

1063 FOR K-DRWBAS+J424 TO DRWBAS+J*24+23:REA

D X > POKE K,X:NEXT KsNEXT J

1073 POKE 704,12

10B0 PLX-3324B1PLY-17B0:PLL-17B4

1090 POKE 559,62:P0KE 623,l:P0KE 17BB,PM+4iP

OKE 53277,3tP0KE 54279,PM

1093 PDR«1772:P0KE 1771,PM

1 100 X-USR(1696)

1110 RETURN

2000 REM vblank intirupt routint

2010 DATA 162,3,189,244,6,240,89,56,221,240,

6,240,B3, 141,254,6, 106, 141

2020 DATA 255,6,142,233,6,24,169,0,109,253,6

,24,109,252,6,133,204,133

2O3O DATA 206,189,240,6,133,203,173,254,6,13

3,205,189,24B,6,170,232,46,255

2040 DATA 6,144,16,16B,177,203,145,205,169,O

,145,203,136,202,208,244,76,87

2050 DATA 6,160,0,177,203,145,205,169,0,145,

203,200,202,208,244,174,253,6

2060 DATA 173,254,6,157,240,6,189,236,6,240,

48,133,203,24,13B,141,253,6

2O7O DATA 109,235,6,133,204,24,173,253,6,109

,252,6,133,206,189,240,6,133

2080 DATA 205,189,248,6,170,160,O,177,203,14

5,205,200,202,208,24B,17 4,253,6

2O9O DATA 169,0,157,236,6,202,48,3,76,2,6,76

,98,228,0,0,104,169

2100 DATA 7,162,6,160,0,32,92,228,96

3005 REM drawings O, 1, 2 and 3

3O15 DATA 0,12,12,30,0,12,12,0,12,14,30,45,1

3,13,12,28,28,20,52,34,34,34,102,0

3025 DATA 0,12,12,30,0,12,12,0,12,14,14,13,2

6,4,8,12,12,28,24,28,20,18,50,0

3O35 DATA 0,12,12,30,0,12,12,0,12,14,10,14,3

O,12,8,12,28,28,8,12,12,8,24,0

3045 DATA O,12,12,30,0,12,12,0,12,12,12,10,6

,30,12,12,12,12,20,20,18,50,6,0

Program 2.

This program uses the Vertical Blank Player/Missile

routine, so add lines 2000-3045 of Program 1 when you

type it in.

5 REM .... P R 0 B R A MC4 SPACES>T W 0 ....

105 GRAPHICS 1:SETCOLOR 2,1,8:SETCOLOR 4,B,4

:POSITION 5,3:? #6;"animation":POSITION

3,5:? 4(6; "demonstration"

120 BdSUB 1000:REM initialize vb routint

125 FOR J=0 TO 3JP0KE PLY+J,169:POKE PLL+J,2

4;NEXT J

135 DRAW-1

145 FOR 1-212 TO 10 STEP -1:REM move rt to 1

it horiz

155 FOR J-0 TO 3:REM four players

165 POKE PLX+J,I+J«lOtREM new positioN, main

tain separation

175 NXTDRW-DRAW+J*24:IF NXTDRW>73 THEN NXTDR

W =NXTDRW-96:REM select di-f-ferent drawing

for each player

IBS POKE PDR+J,NXTDRW:NEXT J

195 DRAW=DRAW+24:IF DRAW>73 THEN DRAW-1:REM

select next drawing

205 NEXT I:BOTO 145

1000 REM INITIALIZE VBLANK PM SUBR

1010 FOR 1=1536 TO 1706:READ AiPOKE I,A:NEXT

I

1020 FOR 1*1774 TO 17B7jP0KE I,O:NEXT I

10 30 PM-PEEK(106)-16:PMBASE=256«PM

10 40 FOR I=PMBASE+1023 TO PMBASE+2047:POKE I

,O:NEXT I

1045 FOR 1=0 TO 3:DRWBAS=PMBASE+I*256+1:REM

four players

1055 RESTORE 3015:F0R J=0 TO 3:REM four draw

ings

1065 FOR K=DRWBAB+J»24 TO DRWBAS+J*24+23sREA

D X:POKE K,X:NEXT KiNEXT J:NEXT I

1075 POKE 704,12:P0KE 705,12B:P0KE 7O6,48sPO

KE 707,192

10B0 PLX=5324B:PLY=1780:PLL-1784

1090 POKE 559,62:P0KE 623,1:POKE 17B8,PM+4iP

OKE 53277,3:P0KE 54 279,PM

1095 PDR=1772:P0KE 1771,PM

1100 X=USR(1696)

1110 RETURN ©

Experiments in

ESP And Psychokinesis

with the ATARI

Ten game-like programs (or the objective study of some

"psychic" effects. Developed at a leading research

laboratory. The text discusses the effects, the best

psychological approaches, and statistical evaluation

methods. Needs ATARI with 16K. Postpaid. Text with

BASIC listings $15.00. Same with listings on disk $23.

Mind Science Foundation

102 W. Rector #215, San Antonio, TX 78216.

FOR 16K ATARI 400/800

A fast action player vs. player game of space combat

Realistic gravity and orbital mechanics

Extensive use of Atari Graphics and sounds

100% Machine Language

Up to four players

Four skill levels

Four battle modes

Simple joystick controls

Disk or cassette

$29.95 at your local

computer store, or send

check or money order

directly to Apogee

Software.

Dealer inquiries invited

Challenge your friends or neighborhood aliens in an

out-of-this-world game of skill and daring. Attack with

your Photon missiles. Protect yourself with shields.

Maneuver with your thrusters or enter hyperspace to

avoid damage or destruction.

Add $1.00 for shipping.

Add 6% tax in California

Alari, Atari 400, and Atari 800 are

registered trademarks of Atari. Inc.

OGEE SOFTWARE

one Ave

, CA 91311

(313] 883-9358
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20~ FOR DELA¥-l TO 30:NEXT DELAY:NEXT IzGOTO 

1'" 1000 ·REM INITIALIZE VBLANK PH SUBR 
1010 FOR I-l~36 TO 17061READ AIPOKE I,AzNEXT 

1 
1020 FOR 1-1774 TO 1787zPOKE I,OINEXT I 
1030 PH-PEEK(106)-16IPHBASE-2~b*PM 
1040 FOR I-PMBASE+I023 TO PMBASE+2047zPOKE 

, 0zNEXT I 
104~ DRWBAS-PMBASE+1 
10~~ FOR J-O TO 3:REM four dr.wino_ 
106~ FOR K-DRWBAS+J*24 TO DRWBA9+J*24+23:REA 

D XIPOKE K,X:NEXT K:NEXT J 
1075 POKE 704,12 
lOBO PLX-~3248IPLY-17BOtPLL-1784 
1090 POKE 559,62~ POKE 623,1:POKE 1788,PM+4IP 

OKE S3277,3:POKE ~4279,PM 
1095 PDR-1772:POKE 1771,PM 
1100 X-USR(1696) 
1110 RETURN 
2000 REM vblank int.rupt routin. 
2010 DATA 162,3,189,244,6,240,89,56,221,240, 

6,240,83,141,254,6,106,141 
2020 DATA 255,6,1.2,253,6,24,169,0,109,253,6 

,24,109,252,6,133,204,133 
2030 DATA 206,189,240,6,133,203,173,254,6,13 

3,205,189,248,6,170,232,46,255 
2040 DATA 6,144,1~ , 168,177,203,145,205,169,0 

,145,203,136,202,208,244,76,87 
2050 DATA 6,160,0,177,203,145,205,169,0,145, 

203,200,202,208,244,174,253,6 
2060 DATA 173,254,6,157,240,6,189,236,6,240, 

48,133,203,24,138,141,253,6 
2070 DATA 109,235,6,133,204,24,173,253,6,109 

,252,6,133,206,189,240,6,133 
2080 DATA 205,189,248,6,170,160,0,177,203,14 

5,205,200,202,208,248,174,253,6 
2090 DATA 169,0,157,236,6,202,48,3,76,2,6,76 

,98,228,0,0,104,169 
2100 DATA 7,162,6,160,0,32,92,228,96 
3005 REM dra"ings 0, 1, 2 a nd 3 
3015 DATA 0,12,12,30,0,12,12,0,12,14,30,45,1 

3,13,12,28,28,20,52,34,34,34,102,0 
3025 DATA 0,12,12,30,0,12,12,0,12,14,14,13,2 

6,4,9,12,12,28,24,28,20,18,50,0 
3035 DATA 0,12,12,30,0,12,12,0,12,14,10,14,3 

0,12,8,12,28,28,8,12,12,8,24,0 
3045 DATA 0,12,12,30,0,12,12,0,12,12,12,10,6 

,30 , 12, 12, 12, 12.20,20, 18,50,6, ° 

Program 2. 

This /J/'OgHlIII /lSI'S Ihe Verliwl Bloni< Ployer/Missile 
J'U1t/illl', so add lint'S 2000-30~/5 of ProgralJl I when YO Ii 
/yjJl) iIi 1/ . 

S REM .... PRO G R A M{4 SPACES}T W 0 ..•• 
105 GRAPHICS l:SETCOLOR 2,l,8:SETCOLOR 4,8,4 

:POSITION 5,3:1 '6;"animation":POSITION 
3,5:? .6;"demonatration" 

120 GOSue 1000:REM initializ~ vb rout!n. 
125 FOR J-O TO 3:POKE PLY+J.169:POKE PLL+J,2 

4:NEXT J 
135 DRAW - l 
14~ FOR 1-212 TO 10 STEP -l:REM mov~ rt to 1 

ft horiz 
155 FOR J-O TO 3:REH four play~rs 
16~ POKE PLX+J,I+JII0.REM n.w positioN, main 

tain s.paration 
17~ NXTDRW-DRAW+J*24:IF NXTDRW ) 73 THEN NXTDR 

WsNXTDRW-96:REH sal.ct diff~r~nt drawino 
for ~ac:h pl ayRr 

185 POKE PDR+J,NXTDRW:NEXT J 
19~ DRAWBORAW+24IIF DRAW ) 73 THEN DRAW-l:REM 

s.l.c:t n.xt drawing 
20~ NEXT I:GOTO 145 
1000 REM INITIALIZE VBLANK PH SUBR 
1010 FOR I s lS36 TO 1706:READ A:POKE I,~:NEXT 

I 
1020 FOR 1 - 1774 TO 1787:POKE I,O:NEXT I 

1030 PM_PEEK(106)-16:PMBASE e 256*PM 
1040 FOR I~PHBASE+I023 TO PMBASE+2047:POKE 

,O:NEXT I 
1045 FOR 1=0 TO 3:DRWBAS-PMBASE+Ia256+1:REM 

four players 
1055 RESTORE 301S:FOR JmO TO 3:REM four dra" 

ings 
1065 FOR K-DRWBAS+Ja24 TO DRWBAS+JI24+23:REA 

D X:POKE K,X:NEXT K:NEXT J:NE XT I 
1075 POKE 704,12:POKE 705,128:POKE 706,48:PO 

KE 707,192 
lOBO PLX~53248:PLYc17BO:PLLsI784 
1090 POKE S59,62:POKE 623.1:POKE 17B8,PM+42P 

OKE 5-3277,3: POKE 54279. PM 
1095 PDR m1772:POKE 1771,PH 
1100 X"'USR (1696) 
1110 RETURN © 

Experiments in 
ESP And Psychokinesis 

with the ATARI 
Ten game·like programs for the objective study of some 
"psychic" effects. Devetoped at a leading research 
laboratory. The text discusses the effects, the best 
psychological approaches. and statistical evaluation 
methods. Needs ATARI with 16K. Postpaid. Text with 
BASIC listings $15.00. Same with listings on disk $23. 

Mind Science Foundation 
102 W. Rector #215. San Antonio. TX 78216. 

IIrTRoWIIRRIORf 
FOR 16K ATARI 400/800 

A fast action player vs. player game of space combat 

Realistic gravity and orbital mechanics 

Extensive use of Atar; Graphics and sounds 

100% Machine Language 

Up to four players 

Four sId" levels 

Four battle modes 

Simple Joystick controls 

Disk or cassette 

$29.95 at your local 
computer store, or send 
check or money order 
directly to Apogee 

Software. 

Dealer inquiries invited 

Chal lenge your friends or neighborhood aliens in an 
ou t-of-this-world game of sk iff and daring. Attack with 
your Photon missiles. Protect yourself with shields. 
Maneuver with your thrusters or enter hyperspace to 
avoid damage or destruct ion. 

Add $1.00 fo r sh ipping . 

Add 6 % tax in California 

Alari. Atari 400, and Alari 800 are 
registered trademarks 01 Alari . Inc. 

(~GEE SOFTWARE 

fff. ,! '''".".""" .. Ir ~ W Cl'lat5wonn, CA 91311 W Pl'lo~e(213) 8B2-9358 



YOUR MARKETPLACE FOR:

WE DEAL EXCLUSIVELY IN PRODUCTS

FOR THE ATARI (THE BEST) COMPUTER

HARDWARE
800 Computer 16K S648

800 Computer 48K $757

400 Computer 16K S338

810 Disk Drive S448

850 Interface S178

410 Recorder S 78

MX80FT+Printer $636

16K Ram module $ 69

32K Ram module $109

Graphics Tablet S278

NIGHT RALLY

Tesl your driving skills lo their limits. Climb into the

driver's seat as you race against some of the best

computer drivers in the world.

DISK $31.40

TAPE $26.90
16K

Descend through mazes

into the Dungeons with

your squadron ol warriors

to battle with visible and

invisible monsters.

16K

QJ

DISONLY

$35.10

PRO-FOOTBALL

/ Play against the
computer or another

player. Over 25 offense

and defense plays. The

BEST football game
yet.

16K
$26.90 TAPE
$31.40 DISK

Trade vour 400 or older 800 for the new

model 800 - Call for prices

SOFTWARE

PACMAN (cart.) S39.50

Centipede (cart.) S39.50

Microsoft Basic (D) 32K $79.10

Ghost Hunter (T) 16K S25.50

Ati Baba (D) 32K $28.90

Protector (T) 32K $22.45

Apple Panic (D) 48K $26.90

Threshold (D) 40K S33.90

GORF (D) 16K S35.10

Crypts of Terror (D,T) 16K $26.30

Text Wizard (D) 32K $87.90

Dodge Racer (T) 16K $20.20

Chicken (T) 16K S20.20

De Re Atari Book $17.90

Atari Games Book SI 3.90

Personal Finance (D) 40K $67.50

Zork ! or II (D) 32K $35.90

Deluxe Invaders (D) 16K $31.40

Eastern Front (T,D) $25.40

Mousekattack (D) 32K $31.40

Galactic Chase (T) 16K $22.40

Bug Attack {T,D) 32K $26.90

Pacific Coast Hwy (T.D) 16K $26.90

Alien Swarm (T) 16K $26.90

Midnight Magic (D) 48K $31.45

Intruder (T) 16K S26.90

Nautilus (T,D) $20.20

Call or Write for

Fill
ATARI PRODUCTS CATALOG

with hundreds of items

Canyon Climber

Smart

DONKEYS. U boulders and birds
dropping rocks try to stop you from

reaching the top. A real challenge. Arcade

quality.

16K

DISK S26.90 TAPE $22.40

tittntu

The aliens have

landed and it's

your job to save

the city.

[ll you

cant] TOP RATE

GAME. ARCADE

QUALITY.

RES Graphics &

Sound.,6KTAPE

32K DISK

$26.90

FROGGER

This is the

genuine FROGGER

game that

you see in the arcades."-Made by the
same people that made Jawbreaker

(One of the top ten sellers.)

16K DISK OR TAPE
$31.40

TO ORDER CALL TOLL FREE 800-452-8013 FOR INFORMATION
CALL 503-683-5361

HOW TO ORDER: Send check or money order or call our toll Iree
number and use your Visa Card. Shipping on software is S2.00 per

order anywhere in USA. Hardware shipping call (or cost.

Add 3% for VISA or MC. Equipment subject to price change and
availability without notice.

Store Hours
8 am — 6 pm

Mon. — Sat.

.9lOt/(f/ P.O. Box 10303
<$bf£ Eugene, Oregon 97440

Alan is Trademark ol Ala

~'yal .. .. 
~~~~VELY IN PRODUCTS 

FOR THE ATARI (THE BEST) COMPUTER 

HARDWARE 
800 Computer 16K 
800 Computer 48K 
400 Computer 16K 
810 Disk Drive 
850 Interf ace 
410 Reco rder 
MX80FT+ Printer 
16K Ram module 
32K Ram module 
Graphics Tablet 

5648 
5757 
5338 
S448 
5178 
5 78 
5636 
5 69 
S109 
5278 

Test your driving skill s to their limits. Climb into the 
driver"s sea t as you race against some 01 the best 
computer drivers In the world. 

Trade your 400 or otder 800 for the new 
modet 800 - Call for prices 

, 

16K DISK $31.40 
TAPE $26.90 

Descend through mazes 
in to the Dungeons with 
your squadron 01 warriors 
to bail ie with visible and 
invisible monsters. 

16K DISK ONLY 

PRO-FOOTBALL 

SOFTWARE 
PAC MAN Icart .1 
Centipede (cart.) 
Microsoft Basic IDI 32K 
Ghost Hunter ITI 16K 
Ali Baba IDI 32K 
Protector (TI 32K 
Apple Pan ic IDI 48K 
Threshold IDI 40K 
GORF IDI16K 
Crypts of Terror ID. TI 16K 
Text Wizard IDI32K 
Dodge Racer (TI 16K 
Chicken ITI 16K 
De Re Atari Book 
Atari Games Book 
Personal Finance IDI 40K 
Zork I or " IDI 32K 
Deluxe Invaders IDI16K 
Eas tern Front IT.DI 
Mousekattack IDI 32K 
Galact ic Chase ITI16K 

539.50 
539.50 
S79.10 
525.50 
528.90 
522.45 
526.90 
533.90 
535.10 
526.30 
S87.90 
S20.20 
S20.20 
517.90 
513.90 
$67.50 
535.90 
$31.40 
$25.40 
531.40 
522.40 
526.90 
526.90 
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Canyon Climber 

Smart 
OONKEYS. boulders and birds 
dropping try to stop you from 
reaching the top. A real challenge. Arcade 
qua lily. 

16K 
DISK $26.90 TAPE $22.40 

[RIlS5FIRE 
The aliens have 
landed and it's 
your job to save 

the CitY'~'~:;;j~: 
(If you II ;;:}~~~ 
can I) TOP RATE 
GAME. ARCAOE 
QUALITY. HI­
RES Graphics & 
Sound. 16K TAPE 

32K OISK 

Play against the 
/ colnpuller or another 
player. Over 25 offense 

and delense plays. The 
.. ~~BEST football game 

yet. 

526.90 ~ , 
Midnight Magic IDI 48K 531.45 ' This -~ '~a"_'t: -- " 
Intruder ITI 16K 526.90 

Bug Attack IT.DI 32K 
Pacific Coast Hwy (T.DI16K 
Alien Swarm ITI16K 

Nautilus IT.DI 520.20 genuine FROGGER - -~~r, " . 
game that -' , • . •• . 

~------Call or Write for --...... ~ ...... ';.~ ".you see in the arcades. Made by the 

~~ 'EtJ'EtJ same people that made Jawbreaker 16K 
$26.90 TAPE 
$31.40 DISK 

~ ~~~ (One of the top ten sellers.) 
ATARI PRODUCTS CATALOG 16K DISK OR TAPE 

$31.40 with hundreds of items 

HOW TO ORDER: Send check or money orderor call our toillree 
number and use your Visa Card. Sh ipping on soltware is S2.00 per 
order anywhere in USA. Hardware sh ipping call lor cost. 
Add 3% for VISA or MG. Equipment subject to price change and 
ava ilabil ity without notice. 

Store Hours 
Bam - 6 pm 
Mon. - Sat. 

.920ljlll P.O. Box 10303 
OOjittJ(ble, Eugene. Oregon 97440 

Alan IS Trademark 01 " ' a' l Inc 
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When you write a program, you expect it to be

perfect. Sometimes ii misses the perfection you

expected, and you have to fix it.

After serious debugging you isolate the fault -

or one of them, at le&st. Occasionally, it's a single

instruction that's wrong—thai 1.1)A (Load A) should

have been LDY (Load Y). You can fix it by cor

recting" the hexadecimal Op Code and immediately

go for another run. Rarely, it's code that you don't

need: instead of storing zero into location 96. do

nothing. Again, you fix it by overwriting. Change

the unwanted Store instruction into a do-nothing

MOP (No Operation) — or, more accurately, a

series of N'OP's - and the program is ready to go.

The annoying problem is the most common —

vou've left something out of the code and need lo

shoehorn ii in somehow. You nvvd lo find empty

space within your program -and there's no space

there.

Classic Correction

The classic answer to program repairs is to redo

the program. If you have a symbolic assembler,

this isn't hard. You add the missing instructions,

call in the assembler, and a new program is gener

ated. Inused space is closed up, new space is created

as necessary, and all the branches, jumps, and calls

are recalculated. It's ideal, bul we don't always go

that way.

Why not alwavs reassemble? There are a

number of valid reasons.

Sometimes the owner of a small computer

doesn't have an assembler; perhaps his system isn't

big enough to support one. He'll be assembling by

hand, or by using tiny assemblers like the one in

Supermon. A new assembly means a lot. of work.

Even when an assembler is available, the user

tan perceive it as a lot of trouble Lo use during a

debugging session. The lest program must be

thrown out and the assembler loaded; a new "ob

ject" program — that's a machine language program

— must be created. The clincher is a paperwork

problem: to reassemble and do the job light,

the new program should be dated and version-

numbered; and then a program listing should be

generated. That's potentially a lot of paper and a

lot of printing lime. Yet it's needed, since the pro

grammer will need to know where the code is

located during testing.

What's the alternative? A simple procedure

known as "patching" can add corrections to a pro

gram without the work of a full assembly.

Patches

The principle of a patch is this: to add new code,

you musL destroy some of the old code by over

writing it with a Jump instruction. TheJump will

take you to a fresh part of memory (the patch

area) in which the old code will be reconstructed

and the new code added. Finally, the patch program

will jump back and allow normal program execu

tion to resume.

Let's do this with a simple example. At address

hex O27A, we have the following two instructions:

LDY #0:LDA #$20 .. followed by more program.

During testing we discover that we have forgotten

an important step —say, printing a carriage return

character (hex OD). There obviously isn't room lo

insert the missing code into the program; how do

we handle it?

First, we look around for a patch area. In this

case, we might find that there is free memory

starting at address $0300. We know that we will

want to insert a JMP $0300 instruction - three

bytes long — into our code. Since our LDY and

LDA instructions are two bytes each in length,

we're going to clobber both of them (which means

that we'll need to rebuild them both).

OK. at location $0300 we can code: LDA

#S0D:]SR JFFD2 to print the carriage return.

Now we must rebuild the butchered code with

LDY #0:LDA #$20 and finally return to the con

tinuation point with fMP $027E. The last step is lo

place theJMP $0300 instruction ai $027A and

activate the patch.

All this must be done in machine language, so

hand assembly is necessary. It's not really hard.
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that we' ll nccd to rebuild thcm both ). 

OK, at loLa t.io n $0300 we ca n codc: LDA 
# OD:jSR $ FFD2 to print the ca rriagc reWrn. 
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Our coding at $0300 works out to A9 0D 20 D2 FF

A0 00 A9 20 4C 7E 02; and at 027A we place the

code 20 00 03. Note that there's a "left-over" byte

at address 027D, but that doesn't matter. Now we

can lake another shot at our program and see if all

the problems are corrected.

One more thing: you need to make careful

records of your patches. As patches are written,

the memory they occupy must be marked off so

that you won't try lo use those locations again. The

patch itself must be written out carefully — you may

need it during debugging. If you find a bug in a

patch, it's better not to try to "patch the patch."

Just write a brand new corrected patch program

somewhere else.

Wrapping It Up

Patches are usually temporary activities during a

debugging session. Testing takes place; a bug is

Pound; a patch is written; testing resumes; more

bugs, more patches, etc. Eventually, when the

program behaves satisfactorily, you'll want to clean

up and reassemble. The patches have done their

job; they've allowed you to whip the program into

running shape. Now you'll want to clean up, docu

ment, and so forth. The patches look ungainly;

you'll want them out of there.

Occasionally, however, patches are left in

place permanently. If a program has been released

and users have come lo depend on certain "entry

points." it would be unwise to reassemble, which

would move tilings around and cause problems.

Patch Points

Certain places are easy to patch. If there's a JMP or

JSR (or, for that matter, almost any three-byte

instruction) at a convenient place in your code,

you can quite easily slip in extra code with little

dislocation.

Other code is quite difficult The 6502 Branch

instructions are relative, and will only reach 120-

odd locations either way. If you tried lo overwrite a

Branch instruction, you might have troubles re

building it in your patch — it probably wouldn't

reach.

Some programmers make provision for

patches as they write code. Every once in a while,

they throw in a group of three NOP instructions,

which do nothing but provide space for hooking in

a patch for correction or testing.

Most of us, however, forge ahead in the expec

tation that our coding will be perfect the first time

around. Occasionally we're right. When we're

wrong, we reach for a patch. ®

The SM-KIT is a collection of machine language firmware programming and test aids for

BASIC programmers. SM-KiT is a 4K ROM (twice the normal capacity) which you

simply insert in a single ROM socket on any BASIC 4 CBM/PET-either 80 column or 40

column. Includes both programming aids and disk handling commands.

ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and

statement for any BASIC program error.

LINE NUMBERING: the SM-KIT automatically numbers BASIC statements until you

turn the function off.

SCREEN OUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on

the CRT while you hold the RETURN key (display pauses when the key is released).

Continuous output is selected with shift-lock.

OUTPUT CONTROL to DISK or PRINTER: in addition to displaying on the CRT. you can

direct output to either disk or printer.

HARDCOPY: allows screen displays to be either printed or stored on disk.

FIND: searches all or any part of a program for text or command strings or variable

names. Either exact search or wild card search supported.

RENUMBER: the SM-KIT can renumber all or any part of a program. The selective

renumbering allows you to move blocks of code within your program

VARIABLE DUMP: displays tile contents of floating point, integer, and string variables

(both simple and array). Can display ail variables or any selected variables.

TRACE: SM-KIT can trace program execution either continuously or step by step

starting with any line number. Selected program variables can be displayed while

tracing.

DISK COMMANDS: as in DOS Support (Universal Wedge), the "shorthand" versions of

disk commands may be used for displaying disk directory, initializing, copying,

scratching files, load and run, etc.

LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starling with any

absolute memory location, and load without changing variable pointers.

MERGE: allows merging all or any part of a program on disk with aprogram in memory.

SAVE and VERIFY: SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

DELETE: allows any program segment to be deleted

REPEAT KEYS: allows repealing functions if not already available on specific
PET/CBM model.

SM-KIT
for Commodore Computers

A Programming Productivity Tool

ONLY

$40

A 4K ROM with both

programming and disk

handling aids.

Developed by (and available in Europe from) SM Softwareverbund-

Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83. Germany

252 Bethlehem Pike

Colmar. PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG.

Ada S' 2?> pe' oiaei dir snipi)»K] We u.iy tm.tix i'iit UPS surt-n e i n.ifcjHs
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Programming The PET/CBM
byRaetoCollin West

The book described by Jim Butterfield as

"...unquestionably the most comprehensive

and accurate reference I have seen to date..."

The Reference Encyclopedia for Commodore 2000,3000,4000, and 8000 series computers and peripherals.

Here's just a sample of reviewer and reader reaction:

From reviewers:
Educational Computing Review by Stephen Potts

"Of all the books I have read on the PET this book Programming

the PET/CBM by Raeto West must rank as one of the most

comprehensive and readable accounts on the PET that I have ever

had the pleasure to see...

"If you wish to get more from your PET than arcade games

and simple teaching programs then this book is a must for your

bookshelf. It does not matter whether you run on BASIC I, BASIC

2, or BASIC 4 since all routines are supplied with addresses and

changes to make them run on any machines wherever possible...

"...this book, with its lucid explanations of the PET. its useful

routines and programming hints, is an essential purchase."

IPUG Magazine Review (British PET User Group) by Ron Geere

"This publication represents over a year's intensive research ... and

the resulting product is a valuable work of reference. A tremendous

amount of useful information has been packed in this 500+ page

work at which I was so over-awed that I did not know how to

start this review at first...

"This book is a must for every CBM/PET user."

From readers:
"...a book the average to advanced user cannot afford not to

possess..."

"My copy of your 'Programming the PET/CBM has been in daily

use for nearly a month and I am finding it totally addictive,

suffering severe withdrawal symptoms whenever I try half

heartedly to move on to other reading matter. It is without doubt

the best book on its subject available today..."

"I have recently acquired a copy of your book Programming the

PET/CBM and must congratulate you on its concept and on

packing in so much detail. It's so very much better than anything I

have had up to now that it'll be my constant reference manual."

"I have received my copy of Programming the PET/CBM by Raeto

West and I have recommended it to several of my students. This

book is so valuable that I cannot now afford to be without it."

Published exclusively in North America by COMPUTE! Books. The book is an astonishing

reference manual of useful information. Contents include this and much more:

1 Introduction and overview: Plan of the book, sources

of information, features and chronology of CBM hardware.

2 BASIC and how it works: Storage of BASIC and its

variables; tokens, pointers, syntax; optimising BASIC.

3 Program and system design: Capabilities of the

equipment; charts, algorithms, space, timing.

4 Effective programming in BASIC: Seventeen examples,

including subroutines, dates, DATA, INPUT, rounding.

5 Alphabetic reference to BASIC keywords: Full

descriptions, with examples, of all keywords, with methods for

adding additional commands not present in CBM BASIC, e.g.

AUTO, DEL, OLD, POP, PRINT USING. SORT, VARPTR.

6 Disk drives: Descriptions of operation and workings of

disk drives, with BASIC and machine-code examples; bugs.

7 Alphabetic reference to disk BASIC commands:

BASIC 4 disk commands with examples and notes.

8 Other peripherals and hardware: Tape storage and

handling; printers; modem; keyboard; EPROMs; reset switches.

9 Graphics and sound: Tables of CBM characters; CRT chip;

animation, bar plots, 80 by 50 etc.; user-port sound.

10 The transition to machine-code: Introductory concepts;

a BASIC monitor; use of MLM, Supermen. Extramon; easy

examples.

11 More 6502 machine-code: 6502 hardware features;

eighteen common problems in programming; debugging.

12 Alphabetic reference to 6502 opcodes: Examples,

notes, and explanations on each opcode from ADC to TYA.

13 Using ROM routines: IRQ, NMI, RESET; the Kernel;

examples - modifying LIST; ordinary and relocating loaders.

14 Effective 6502 programming: Assemblers; CHRGET

and wedges; PIAs, VIA, IEEE; common mistakes.

15 Index to BASIC ROMs and RAM: Memory map of RAM

and ROM. detailing and comparing BASICS 1, 2. and 4.

16 Mathematical programming: Precision; equations,

statistics; simulation; finance; calculus; machine-code.

17 Programming in business and education: Examples,
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Apple Manager

An Alphanumeric

Data Manager

Robert Jacques Beck

Minneapolis, MN

I began writing a data management program as

part of a classroom assignment, but I finished ii

only because I had become obsessed with tilting

the pieces of the puzzle together. 1 learned that the

ideal data management system does everything

under the sun and will never be invented. The data

manager described in this article is designed

primarily for string data, although numeric appli

cations are possible.

It has two advantages. First, you get a listing.

Second, it's written in BASIC and you get some

explanation of how it works. If you find thai ii

doesn't meet all your needs, and you don't want to

modify it, you'll have some valuable knowledge if

you go looking for another data manager. The

program is written For the Apple — hence the name

Apple Manager — but many ideas collected in it can

be used elsewhere. The rest ol this section is a

somewhat theoretical discussion, so if you want to

gel into the particulars of the program just skip

ahead.

Computers are great at keeping track of large

masses of information. That's what data manage

ment is all about, so asking "Why do we need data

managers?" is like asking "Why do we need com

puters?" But that is a kind of circular definition.

Maybe we should ask, "What should a data manager

program do?"

I like to think of data managers as two-way

transportation systems between my diskettes and

me or, more technically, between the storage device

and the information source. To store data we must

input it, but that's not enough to give us control

over the contents of our data files: we might want

to come back later and modify or delete something.

Similarly, information retrieval is notjust a matter

of pulling the stuff out as fast as we can; we may be

interested in one kind of information on Monday

and another on Tuesday. You'll see flexibility

come alive when you try the program.

From Aardvarks to Ziggurats

Since data is stored in files, a data manager is first

and foremost a file manager. You can use the same

data manager program to deal with files from

Aardvarks to Ziggurats because each file will have

the same general structure, even though individual

components may vary. You may not think about it,

but you will definitely take advantage of similarities

in file structure when you write additions to a data

manager or interface your files with other programs.

fust as books are made up of pages, files arc

made up of records. Records can be subdivided

into fields, much like the sentences on a page. So

we can define a record as a logical grouping of

several individual data items. If each record in a

file is identical (that is, if it has the same size and

makeup), several records hypothetically placed

adjacent to each other will look like a rectangle. A

rectangular file structure is easy to program.

Another possibility is a hierarchical structure.

Hierarchical files have records that are built from

the same group — but not necessarily the same

number— of components. Hierarchies occur natur

ally in many applications. Suppose you want to

keep tabs on the books in your library and you

want to cross-index them by one or more topics.

One approach is a rectangular file with each record

storing information about one book.

But there's a slight problem. You will need a

field for author, another for title, and one addi

tional field for each topic. Because you need to

know how many fields to allot, you'll have to decide

in advance on a reasonable maximum number of

topics. On the other hand, a hierarchical file doesn't

lock you into a fixed design. Imagine a hierarchy

with author at the top. Titles are second in status,

with each title being linked to its author's name.

Topics are linked, in turn, to titles. In both cases,

there is no set number of linkages.

Though this program is based on a rectangular

organization, I just wanted to point out that there

are alternative ways to set up data bases.

Module Structure

The more a program does, the more likelv it is to
to _ ^

grow to an unmanageable size. One way to cope

with this is to break your program into chunks

called modules. The main driver (lines 9 1-92)

prints a menu and lets your choose one of the Vive

modules: Files, Records. Reports, Select File, or

Utilities. With the exception of Select File, all of the

modules are multi-functional so the first thing you

see when you enter them is another menu.

Menus allow you to move away from the main

drive and into the tangled depths of the program,

but how do you return? Whenever Apple manager

requests input, if you type CONTROL O (for

Out), plus a RETURN if necessary, you'll back up

one level in the program hierarchy. This is a handy

escape from any operation. It's the only way you
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exit from (unctions that don't automatically return

to menu. To switch from one module to another,

type CONTROL () to back up to the main menu,

then .select the new module.

To conserve memory, I used a lot of sub

routines and multiple statement lines. Program

lines are numbered consecutively, instead ofadding

10 to each line number as is usually done. There

are so many GOSUBs and GOTOs that I saved

about 300 bytes this way. Variable names are short

and variables are used and reused whenever possible.

Look at Table I to sort out some of the confusion.

Diskette Data Bases

Apple Manager assumes every diskette is an inde

pendent filing system. Each diskette has one title

file, which is a sequential file containing the number

of data files on the diskette and their names. When

the program starts up it reads the names into an

array (T$, line 89). Whenever a file name is input

later on, it can be checked against this array to see

if it is a valid file name for the diskette (lines .r)7-(>0).

Data is kept in random access files. The data man

ager has to know how to relate to these flics. Some

body has lo tell it things like what size record lo

use, how many fields, what their names are, and so

on. The easiest way to do it is to put the information

into a file.

Rather than put it all in one file, I set up a

separate file for the description of each data file.

The description file is read into two arrays, one

containing the names of the fields and the other

containing the field lengths in characters (or bytes,

since one character is stored per byte). You might

want to look at the Atari Data Manager in COMPUTE!

(November, 1981, #18) where the same concept is

implemented somewhat differently. Fields are

referred to as "items" by Apple Manager, so I'll use

the two terms interchangeably. To summarize,

each diskette has one title file, and for each data

file there will be a description file.

Files

Most of this module is pretty easy to use once you

get it running. The Catalog function is simple: ii

lists the title file array (lines 99-100). Describe File-

is similar in that it prints the description file arrays

(lines 101-103). Create File is a bit more complicated

- here's where new file structures are born. First

type in the file name, then the number ol items per

record. All items are alphanumeric, in other words:

strings. (Numbers are stored on diskette as strings

anyway, one byte per number, because that's how

Apple DOS formats diskette storage.)

After you finish entering a name and length

for each item, you'll fall into the file editor. Record

length is the sum of the field lengths plus the

number of fields (because there is a return character

after each field).

The file editor (lines 113-131) is basically a list

editor. In BASIC', lists are virtually synonymous

with arrays. It is the arrays holding the file descrip

tion (L$ and L{/c) that get manipulated here. The

edit menu uses abbreviations. (Replace the pound

sign [#] with an integer.) 1 suggest you make a few

simple typographical errors to see how the program

responds. This is what the abbreviations mean:

S — saves/creates a data file and a description

file.

R —review. Prints the file description.

A# -add # new items to the description (i.e.,

A3 = add three items).

D# - delete item # (i.e., D2 = delete item

number 2).

I# — insert an item into position #.

N# — change the name of item number #.

L# — change the length of item number #.

Deleting and inserting items is done by shifting

both description arrays; changing a name or length

is done by entering a replacement for an element

of one of the two arrays.

I once read somewhere that file maintenance

consists of content changes and structural changes.

The record editor described below takes care of

content changes. Evolvability, the capacity to re

spond to changing needs, is accomplished through

the file editor. If a check (line 1 14: is B>0?) siiows

that the file has data in it, you can still edit the file

structure, although the program works a little

harder. First, the original description is copied into

some temporary arrays (line 114 again). When

you're done monkeying around and you choose

the Save option, the old and new descriptions are

compared (lines. 129-131). Next a scratch, or tem

porary, file is written to meet the new specifications

(line 131).

Adding new items or changing an item name

presents no problem. If an item is deleted it won't

be rewritten; if an item is shortened, any instance

of it that's too long gets truncated from the right.

After the scratch file has been successfully com

pleted, the old file is deleted and the scratch file is

renamed. Apple Manager uses scratch files in a

couple of other places, namely when sorting a file

or deleting records. These routines also write a

new, updated file before deleting the old file. You

could run into a DISK FULL error if there weren't

enough room. By the way, I've chosen the unlikely

name of "A control D" for the scratch file's name,

so it shouldn't interfere witli any of your files.

The Other Choices

Perhaps you've asked yourself. "How does Apple

Manager know when a file has data?" The method
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compared (Iines. 129- 13 1). Next a scratch , o r tem­
porary. fil e is wriue n to meet th e ne w specifi ca tio ns 
(line 13 1). 

Add in g new ite ms o r changing an ite m n3 111e 
presents no proble m. I f an item is deleted it wo n 't 
be rewritten ; if an item is shortened . an y in stance 
of it tha t's too lo ng ge ts truncated fro m th e right. 
Afte r th e scra tch fil e has been successfull y com­
ple ted , th e o ld fil e is del e ted a nd th e scra tch fil e is 
renamed. Apple rvlanager uses scratch fil es in a 
co upl e of Olher places, na mely whe n sortin g a fil e 
or delelin g records. T hese routines also write a 
new, updated fi le be fo re d e le tin g th e o ld fil e. You 
co uld run in to a D ISK FU LL e rror if th e re weren't 
enough room. By the way, I've chosen the unlikely 
na me of "A contro l D" for the scratch fi le's na me, 
so it sho ul d n 't inte r fere with a n )' o f yo ur fil es. 

The Other Choices 
Perhaps you 've as ked yourself, " How does App le 
\1 a nage r know whe n a fil e has data )" The method 
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is simple. Record zero, the first record in a random

access file, stores the number of records. This

number is updated whenever records are added or

deleted (line 64). A newly created or emptied file

(see below) is actually one record on the diskette

with a 48 (the ASCII code for zero) in the first

byte.

No data manager would be complete without

the ability to get rid of unwanted files. Apple Man

ager deletes the daia file and the corresponding

description file and removes the file name from

the title array (lines 132-134). The title array may

change several times in one run. Rather than rewrite

the file each time, a ilag variable, F, is set. The title

file on the diskette is updated (line 66) when you

exit the Files module — if the flag is set (see lines 5

and 223). This is why the disk drive light may come

on when you switch modules.

II you don't wanI to remove a file Musi reuse

ii). then the Empty Function at lines 135-186 is tor

you. This section deletes a data file but not its

description file, and opens a new data file of the

same name. The net effect is to empty a file of data

while preserving the file structure. Copy creates a

new data file by using an already existing descrip

tion file.

A few words about limits and error handling

are undoubtedly in order here. The dimension

statement in line two defines the first three of these

somewhat arbitrary limits, so they can be easily

changed:

25 files per diskette.

50 fields per record.

1000 records per file.

1 15 bytes = maximum field length.

20 characters maximum in a file or item

name.

The last two limits, as well as many errors, are

avoided by checking input: line 32 (Is a number

out of range?), line 35 (Has the return key been

pressed without first typing something?) and line

36 (Is a siring too long?), are examples. But what if

von try to make the program do something illegal,

such as read data that doesn't exist? ONERR is

meant for just such cases, though it does have the

drawback of stopping the Apple's excellent error

messages.

Here's how I compromised. If there's an error

in line 89 - e.g., if there's no title file because its

the first time you're using a diskette - you jump to

line 90 where the error flag for the rest of the

program is set. From here on in, unless your error

is one of the DOS errors dealt with by lines 220

and 221, the POKE 21<U) at line 222 cancels
ONERR. RESUME causes the error to recur so

vou get an Apple message. Control C (program

interrupt; error code =255) is handled differently;

it still works, but without the expected BREAK

message.

Using A Directory

Let's assume we've got an imaginary file defined

and that data has been entered into it. Let's also

assume we want to extract information about an

author named Kilroy. One way to do it is to search

the entire file until we find the Kilroy record. Hut

disk access is slow and we are impatient, so let's use

a directory to locate the record instead.

When a file is selected, Apple Manager opens

the description file and reads it into arrays (line (i7.

called as a subroutine from line 94). The data file is

also opened and the first field of every record is

read into the array D$ (line 94). It's faster to search

this directory array than to search the file. There is

a one-to-one correspondence between array ele

ments and records (Figure 6): if Kilroy is the seventh

array element then record seven is the record we

want.

What we have done is to define the first field -

tn this case author — as the record identifier. Record

IDs are used for rapid access in Delete, Print, and

Change (described below). A subroutine beginning

at line 43 requests the ID and searches the directory.

You don't have to enter the complete ID. For in

stance, repeatedly typing "K" will locate, in se

quence, all authors whose name begins with K.

Assuming 48K of memory, there are about

17,000 free bytes for the directory. (The exact

amount depends on how much is used up by the

title array, the description array, and other string

variables.) If the first item is a long one, it may not

be possible to have 1000 records in the file without

disabling the directory. The same memory problem

may arise when you sort, since the DS array holds

the item being sorted.

You now have an outline of how the program

works. We could step slowly and leisurely through

the code, but I don't want to send the editors into

apoplexy. The rest of this writeup is a guide to

using the program. A good way to start is by creating

a file or two. Then go lo the Records module,

enter some fictitious data, sort it, and edit it. Next

try a report. Then go back to Files and change the

file structure. Now generate another report to see

how stored data has been affected.

Apple Manager makes a good, if rudimentary,

stab at most data management functions. One

omission is computed variables. This is not a short

program, so I'll make copies for anyone who sends

$3, a diskette, and a stamped, self-addressed mailer

to: Robert Beck. 2101 21 Ave.S.,#W15, MPLS,

MX 55404. To those who are typing it in, I wish

a steady hand and a steadier eye. Happy data
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is sim p le . Record ze ro, the first record in a random 
access fil e . stores the numbe r of reco rd s. This 
numbe r is updated whenever records are added o r 
deleted (line 64). A newly crea ted or emptied fil e 
(see be low) is actuall y o ne reco rd o n the diskette 
with a 48 (the ASC II code fo r zero) in the first 
byte . 

No data manager would be complete without 
the ability to get rid o f un wa nted fil es. App le Man­
age r del etes the d ata fi le and the corres ponding 
d escription fil e and removes the lil e name fro m 
the titl e a rra y (li nes 132- 134) . The titl e a rray may 
chan ge several times in one run. Rath er than rewrite 
the fil e each time, a fl ag va ri able, F, is set. T he titl e 
fi le o n the diskette is updated (l ine 66) when you 
ex it the Files mod ule - if the flag is set (see lines 5 
and 223) . This is why the di sk dri ve lig ht ma y come 
on when you switch modu les. 

I r yo u d Oll" WCl llllo rem ove a fi Ie (j li st reuse 
il l . [he n th e Elllp[ y rUll u io ll at lines 1:-1:> - 136 is for 
yo u. T his section deletes a d ata fil e but nOt its 
description file , a nd opens a new dar.a fil e of the 
same na me. The net e ffect is to empty a fil e of data 
while preservin g the file stru cture . Copy creates a 
new data fil e by usin g an alread y ex istin g descrip­
tion fil e. 

A few words about limits and e rror handling 
a re undoubtedl y in orde r he re. The dimensio n 
stateme nt in line two de fin es the firSll.hree of these 
somewhat arbi trary lim its. so they can be easily 
changed : 

25 
50 

1000 
11 5 
20 

fil es per d iskette . 
fi elds per reco rd . 
records per fi le. 
bytes = max imum. fi eld le ngth . 
characters maxi mum in a fi le or ite m 
nam e. 

The last two limi ts, as well as mall Y e rro rs, are 
avoided by checkin g input : line 32 (Is a numbe r 
out of \'ange?) , line 35 (Has th e return key been 
pressed \\'ithout first typing something') a nd line 
36 ( Is a stri ng too long?) , a re examples. But what if 
yo u try to make the program do somethin g ill ega l, 
such as read da ta that doesn' t ex ist? ONERR is 
mea nt fo rjust sli ch cases, tho ug h it does have the 
drawbac k o f stopping the Apple's excell ent error 
messages . 

He re's how I compro mised. If[here's an error 
in line 89 - e.g .. if there's no title fi le because it's 
the first tim e yo u're usin g a di skette - yo ujuTnp to 
line 90 whe re the e rror fl ag for the rest of the 
prog ram is se t. From he re o n in , unless yo ur e rro r 
is o ne o r the DOS erro rs d ea lt with by lines 220 
and 22 1, the POK E 2 16.0 at line 222 ca ncels 
O N ERR. RES U ME causes the er ror 1.0 recur so 
you get an Apple message. Control C (program 

inte rrup t; error code = 255) is hand led differentl y; 
it still works, but without the expected BREAK 
message . 

Using A Directory 
Le t's ass ume we've go t an im ag in ary fil e de fin e d 
a nd that data has been e ntered illlo it. Let's also 
assume we wa nt to ex tract in form ati o n about an 
autho r named Kil ro y. One wa y to do it is to searc h 
the e ntire fil e unti l we lind the Ki lroy record . But 
d isk access is slow and we are impatie nt. so le t's lise 
a directory to loca te the reco rd instead . 

Whe n a fil e is selected , Apple Manager open s 
the descripti on lile and read s it into arra ys (line 67. 
called as a subroutine from lin e 9'1). The data fil e is 
a lso o pened a nd the lirst fie ld o f eve ry record is 
read into the apray OS (line 94). It's faster to sea rch 
thi s d irecto ry array tha n to sea rch the fil e. There is 
a o ne-to-o ne corres po nde nce be tween array e1 e­
m CIllS a nd reco rds (Fig ure 6): if Kilroy is the seventh 
array eleme nt the n record seven is th e record we 
wa nt. 

What we have d one is to de fin e the first fi e ld ­
in thi s case author- as the record ide lltifie r. Reco rd 
IDs are used fo r rap id access ill Delete , Print. a lld 
Change (described below) . A subroutin e beginnin g 
at line 43 requests (he [0 and sea rches the director y. 
You don 't have to ente r the complete 10. For in ­
stance. re pea ted ly t)' ping " I( " will locate, in se­
que nce , alt autho rs whose name begin s with K . 

Assuming 48 K of memory, the re a re abo ut 
17 ,000 free bytes for the d irectory. (The exact 
a mount d epe nds on how much is used up by the 
titl e array , the descriptio n array, and o th e r strin g 
va ri ables .) I f the first ite m is a lo ng one, it ma y nOI 
be possible to have 1000 reco rds in the fil e without 
di sabli ng the d irectory. T he sa me memory proble m 
III a)' a ri se whe n yo u so rt, since the DS array holds 
th e ite m bein g sorted . 

You now have an o utlin e 01" how th e program 
works. We co ul d step slowly and leisurely through 
the code, but I don 't wa nt to send the editors in to 
apoplexy. The rest o f this wri te up is a guide to 
usin g the program . A good wa y to start is by c reati ng 
a fi le or two. T hen go to the Reco rd s module. 
e nte r some fi ctitious da la, sort it , and ed it it. Nex t 
try a re port. The n go back to Files and cha nge the 
fi le stru cture. Now generate an oth e r re po rt to see 
how sto red d ata has been a ffected. 

App le Manager makes a good. if" rudi me nt ary, 
stab at most data management fu nctions . One 
o mission is computed \'ari ab les. Th is is nOl a sho rt 
program , so ['II make co pies for anyone who sends 
$3. a diskette, and a sta mped. se lf-add ressed ma iler 
to: Robert Beck, 2 10 I 2 1 Ave . S .. #W 15, MPLS , 
MN 55404. To those who are I.ypin g it in , I wish 
a stead y hand and a steadier eye. Happy data 
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managing.

Records Module

ENTER (lines 147-150)- Initializes each item loan

asterisk (*) — so missing data is not a problem —

then goes to the record editor (lines 8-27), which

has five options:

1) Retype — type in a new value.

2) Control O — exit to menu.

3) Control B — back up one field in the file.

4) Control F — forward to next record.

5) RETURN — the return key must be pressed

after each of the above options. Pressing the

return key alone does not affect the item

displayed; it moves you to the next item in the

record.

Record number appears in parentheses to the

left of the item name. Use Control B to back

space through a file; use RETURN to move

forward through a file.

DELETE (lines 139-145) — marks records you

choose to delete by placing a Control E in the first

bylc. When you exit this option via Control O,

Apple Manager rewrites the file without marked

records.

CHANGE (lines 151-158) -allows a "window"

in each record to be set by selecting a starting and

an ending item number. Once a starting record in

the file is chosen, the record editor, which works as

previously described, is called.

PRINT (lines 159-160) - prints one record at a

time. Ibis is the fastest way to retrieve a record

(Figure 7).

' SORT (lines 161-165) - reads the son key
(item to sort by) into the array DS, then sorts, in

either ascending or descending order, by the bubble

method. It's really a tag sort because the record

numbers (in S9r) are also sorted. Once record

numbers arc properly ordered, the file is rewritten.

The sort is alphanumeric, so " 1 7" is placed before

'7" and after "07".

Report Module

1. Retrieve (lines 169-171, 190-198)-formats the

report in tabular form if the printout from one

record fits on one line (Figure 8), otherwise prints

one item per line. A variable number of fields can

be retrieved, and in any order.

2. With Sums - same report as Retrieve, with

the addition (pun intended) that a sum for each
item is printed,

3. Frequencies (lines 199-204) -counts the

number of times each value of an item occurs.

First, sort the file by that item.

4. Case Selection (lines 172-188)-a technique

that lets you retrieve information by its characteris
tics - you can pick out a subset of the file. All you

have to do is input selection criteria in the form of

minimum and maximum item values. The values

are stored in arrays (MS and N$) and may be ORed

together in groups of five or less. Up to five of

these groups can be ANDed together:

Cil OR bl ORcl OR (I I OR el) AND ... AND (a5 OR

b5ORc5ORc!5ORe5).

Each a 1. b 1. c 1, etc. is of the form MIN(A)< = A =

<MAX(A).

Got that? Well, here's how to work it:

1) Select an item by typing its number.

2) Select a range for that item by typing a

minimum and a maximum. Pressing ihe return

key without typing anything sets a minimum

to the null string or a maximum to CHRS(95).

3) Terminate a series of ORs and go on to the

next AND by typing a slash (/).

4) Terminate the whole thing at any point,

including the very beginning, by typing a

period.

Note: Each record is checked against the criteria

stored in arrays (lines 76-79) and ignored if it

doesn't meet them (i.e., if G= 5). For an alternative,

and very interesting, method of introducing

changeable functions into your program, see

"Algebra String —a Self-altering Program1' in

COMPUTE! (September, 1981, #16).'

Utilities Module (lines 212-218)

Upload — Each record's fields are laid down se

quentially within the record. There will he null

bytes at the end of the record if any item is shorter

than its defined byte length. Upload removes all

null bytes from a file by adding blanks where

needed. The name "Upload" comes from the fact

that some mainframe computers interpret null

bytes as end-of-record marks; to send diskette files

to them null bytes must be removed.

Download — Does the opposite of Upload.

Drive Select — Use to switch from one disk

drive to another. Each diskette remains an inde

pendent data base.

1 REM APPLE MANAGER ** ROBERT JAC

QUES BECK **

2 D$ = CHR$ (4): FOR I = 768 TO 777: RE

AD J: POKE I,J: NEXT : DIM LS(50),

F$(4),T$(25),L%(50),D$(1000),R$(50)
,S%(1000),S(50),M$(25),N$(25): FOR

I = 0 TO 4: READ F$(I): NEXT : GOTO

88

3 VTAB 23: PRINT "PRESS RETURN TO CONT

INUE";: CALL - 958

4 POKE - 16368,0: INPUT "->n;Z$:H =

RIGHT? (Z$,l) = CHR$ (15)

5 IF E = 7 AND F = 1 AND H THEN GOSUB
66

6 IF H THEN POP : CALL 768: ON E GOTO
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managmg, 

Records Module 
ENTER (lines 147- 150) - I nitializes each item to an 
asterisk (*) - so miss ing data is not a problem -
then goes to the reco rd editor (lines 8-27) , which 
has five options: 

I) Relype - type in a new va lue. 
2) Corllro l 0 - ex ilto menu. 
3) Comro l B - back up one fie ld in the fi le . 
4) Cont ro l F - fo r ward to next reco rd. 
5) RETURN - the re turn key m ust be pressed 
after each of the above oplions. Press ing Ihe 
re turn key a lone docs no t "ffectthe ite m 
displayed ; it moves yo u to the nex l ilem in Lhe 
record. 

Record numbe r appea rs in parentheses to the 
left of the il em name. Use Control B to back­
space through a fi le ; usc RET URN to move 
forward through a fil e . 

DELETE (lines 139- 146) - marks records ro u 
choose to delete by p lac ing a Control E in the first 
byte. When yo u ex it this option via Contro l O. 
Apple Ma nage r rew rites the fil e with o ut marked 
reco rds . 

C H ANCE (lines 15 1- 158) - a ll ows a "window" 
in each reco rd 10 be seL by se lecti ng a slarling and 
an e nding itc m numbe r. Once a starlin g record in 
the fil e is chosen. the reco rd editor. which works as 
pre"iousl), described , is ca ll ed. 

PR I NT (lines 159-1 60) - prints o ne record at a 
lime. This is th e fastesl wa y lo retrieve a record 
(Figure 7). 

SORT (lines 16 1- 165) - reads the so rt key 
(item to sort bY)'into th e array DS, then sorts, in 
either ascending o r descending order. by the bubble 
method. It's rea ll y a tag so rt because the record 
numbers (i n S'7c) a rc also SOried . Once record 
numbe rs arc properly ordered , th e lil e is rcw riu cll. 
The son is a lphanumeric. so" I T' is placed befo re 
"7" and afte r "07". 

Report Module 
I . Re tri eve (lines 169- 17 1. 190- 198) - formals Ihe 
re port. in tab ular form if th e printout from one 
reco rd fits on one line (Figure 8) . otherwise prints 
one item pe r line . A va riab le number of fi e lds can 
be ret rieved . and in any order. 

2. "\fith Sums - sa me repon as Re trieve. with 
the add ition (pun illle nded) that a su m for each 
item is printed. 

3. Freq uencies (lines 199-204) - counlS the 
numbe r of times cach \'a lue o f a n ite m occurs. 
First, son the fi le by thai ite m. 

4. Case Selection (l ines 172-1 88) - a technique 
thallets you re trieve info rmation by its characteris­
tics - you ca n p ick Oat a subset of the fil e . All yo u 

have to do is input se lection cr ite ria in the fo rm of 
minimulll and maximum ite m values . The values 
a re sto red in arrays (MS a nd NS) and mar be ORed 
together in groups of fi ve o r less. p to fi ve of 
these g rou ps can be AN Ded together: 

(:0 I O J{ b I OJ{ cI OR d I OR el l Al'U ... Al' D (a" OJ{ 
b:, OR c5 OR d;j OR t::i ). 

Each a I , b I , c I , etc. is of the form M I N(A) < = A = 
<MAX(A). 

GOt tha t? Well , he re 's how to wo rk it: 

I) Select a n item b}' typing its number. 
2) Select a range for thal ite m by typing a 
minim uTll and a max imum. Press ing the re tu rn 
key witho Li t typing anything sets a minimum 
to the nu ll string or a max imum to C H R$(95) . 
3) Terminate a series o fORs a nd go on to the 
nex t AND by typing a slash (/). 
4) Ter mina te the whole thing at an y point, 
including the very beginning, by Lyping a 
period. 

Note: Each record is checked against th e cr iteria 
stored in arrays (lines 76-79) a nd ignored if it . 
doesn't meelthem (i.e ., ifG = 5). For an altern ative , 
and veq' inte res ting, method of introducing 
changeable fu nctio ns in to yo ur program , see 
"A lgebra Stri ng - a' Sel f-a lte ri ng Program" in 
COMPUTE! (Se pte mbe r, 198 1, # 16). 

Utilities Module (lines 212-218) 
Upload- Each reco rd's fields a re la id down se­
que ntia ll y within the reco rd. There will be null 
bytes a t the end of the reco rd if a ny ite m is shorter 
than its defined byte le ng th. U pload removes a ll 
nu ll bytes fro m a fil e by adding bla nks where 
needed. The name "Upload " comes fro m Ihe fact 
tha t some ma inframe computers interpreL null 
bytes as end-of-record marks; to send diskeue fi les 
to the m nu ll bytes must be re moved . 

Download - Does Ihe oppos ite of Upload. 
Dri ve Se lect - Use to switch fro m one d isk 

d ri ve to another. Each d iskette remains an inde­
pende nt da ta base . 

1 REM APPLE MANAGER ** ROBERT J AC 
QUES BECK ** 

2 D$ = CHR$ (4): FOR I = 768 TO 777 : RE 
AD J: POK E I ,J : NEXT: DIM L$ (50 ) , 
F$(4) ,T$(25) , L%(50) ,D$( 1 000 ) ,R$( 50) 
, S%( 1000) , S(50) , M$(25) , N$(25): FOR 
I = 0 TO 4 : READ F$(I): NEXT : GOTO 
88 

3 VTAB 23 : PRI NT "PRESS RETURN TO CONT 
INUE "; : CALL - 958 

4 POKE - 1 6368 ,0: I NPUT "- >"; Z$ :H = 
RIGHT$ (Z $,1 ) = CHR$ (1 5) 

5 I F E = 7 AND F = 1 AND H THE N GOSUB 
66 

6 IF H TH EN POP: CALL 768 : ON E GOTO 
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96,104,166,212,137,152,91,115,144,

156,172

7 Z = VAL (Z$): RETURN

8 FOR Y = 0 TO K

9 VTAB 19: HTAB 1: PRINT " (RnI")n SPC

( 2)Y". "L$(Y)":M: PRINT : PRINT R

$(Y)

10 HTAB 1: VTAB 21: INPUT "";Z$: IF Z$

Table : Partial list of variables.

Name

A$

D$

D$(IOOO)

F$(4)

LS(50)

Ltf(50)

MS(25)

NS{25)

RS

R$(50)

S(50)

S%(1000)

S%(l-50)

S%(200-250)
S%(400-450)

Z$

A

B

C

D

E

F

G

II

IJ.K.Q

K

I.

N

O

I'

Q

R

S

V

w

X

Y

Z

Description

File name.

Control D (DOS commands).

Directory and sort array.

Option titles (Records).

Item (field) names.

hem lengths.

Minimaofcriteria (Report).

Maximaofcriteria (Report).

Current value of item being counted

(frequencies).

Fields ofcurrent record.

I tern sums (Report).

Sort array (holds record numbers).

Item numbers being reported.

Criteria item numbers (Report).

Spaces allotted loan item in report

printout.

Input.

Number of fields per record.

Number of records.

Maximum permissible value.

Frequency count ofan item

(frequencies).

Input error flag.

Numberoflines on screen.

Module flag.

Title file update flag.

Option flag (Files).

G< >5 if record meets criteria (Report).

Total sum (Report).

Control 0 flag.

Temporary indices.

Ending item number (edit window).

Siring or item length.

Number offiles.

Starting item number (edit window).

Numberofcriteria (Report).

l'= 1 it file name is in title file.

Numberofdashes to print.

Record number.

Larger of item length and length of

item name (Line 74).

Record length.

Option selected (Report).

Drive number.

Numberof printer columns (Report).

Slot number.

Number of spaces needed for tabular

report.

First record to edit (Records).

Number of items being reported.

Item numberbeing counted (frequencies).

Error code.

Numeric value ofinput.

= "" THEN 15

11 IF Z$ - CHRS (2) THEN 23

12 IF Z$ = CHR$ (6) OR Z$ = CHR$ (15

) THEN X = ASC (Z$): GOTO 18

13 L = L%(Y): VTAB 17: GOSUB 36: IF D T

HEN 10

14 R$(Y) = Z$: VTAB 18: CALL - 868

15 GOSUB 27: NEXT Y

16 Q = I: GOSUB 48:D$(I) = R$(l): IF X
= 15 THEN GOSUB 64: CALL 76 8: GOTO

137

17 RETURN

18 IF V = 6 THEN 16

19 H = Y = 1 AND I = B + 1 AND R$(l) =

"*": IF H AND X = 6 THEN 10

20 IF H AND X = 15 THEN GOSUB 64: CALL

768: GOTO 137

21 IF X = 15 THEN B = B + 1

22 GOSUB 27: GOTO 16

23 IF I = 1 AND Y < 2 THEN
INT R$(Y): GOTO 10

24 IF Y > 1 THEN GOSUB 27:Y = Y

GOTO 9

25 Q = I: GOSUB 48:D$(I) = R$(1):I = I -

-Is IF V = 5 THEN GOSUB 27:Y = K:

GOSUB 47: GOTO 9

26 VTAB 6: CALL - 958: PRINT "* ID= "D

?(I): POKE 34, PEEK (37) + 1:Y = K:

GOSUB 47: GOTO 9

27 HTAB 1: VTAB 21: PRINT R$(Y): FOR E

= 1 TO LEN (R$(Y)) / 40 + 4: CALL

- 912: NEXT : RETURN

28 PRINT "** WHICH?";: POKE - 16368,0:

GET Z$: IF Z$ < > CHRS (15) THEN

VAL (Z$) : RETURN

GOTO 5

VTAB 21: PR

- 1:

29 H = 1:

30 C =A

31 GOSUB 4

IF Z < 1 OR Z

OR

32 INT (Z) < > Z> C OR

VAL ( RIGHTS (ZS,1)J =0 AND

RIGHTS (ZS,D < > "0") THEN PRINT

"TYPE AN INTEGER FROM 1 TO "C;:W

= 1: GOTO 31

33 RETURN

3 4 GOSUB 4

35 D = 0: IF Z$ = "" THEN PRINT : PRINT

"TYPE SOMETHING BEFORE PRESSING

RETURN!":D = 1: RETURN

36 D = 0: IF LEN (Z$) > L THEN PRINT :

PRINT "THAT IS TOO LONG, TRY AG

AIN":D =1

RETURN37

38 I =

39 I =

40

41

42

VAL ( MID$ (Z$,2)): IF (I > A)

THEN PRINT "NUMBER OUT OF RANGE-

START OVER!": POP : GOTO 116

VAL ( MID? (Z$,2)): IF I = 0 OR

( VAL ( RIGHTS (Z$,l)) ■= 0 AND R

IGHTS (Z$,l) < > "0") THEN PRINT

"TYPO, TRY AGAIN!": POP : GOTO

116

RETURN

PRINT : PRINT "NAME OF ITEM "I"?11;:

GOSUB 34:L$(I) = Z$: IF D = 1 TH

EN 41

PRINT "ITEM LENGTH?";:C = 115
Tl «T 5- / T\ — "7 • T? — J- "7 J- 1 •

GOSUB

RETURN

43 PRINT :L = 115: PRINT "RECORD ID?";:
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96 ,1 04,166 , 212 ,13 7 ,15 2 , 91 ,115,144 , 
156,172 

7 Z = VAL (Z$): RETURN 
8 FOR Y = 0 TO K 
9 VTAB 19: HTAB 1: PRINT " (R" I")" SPC 

( 2)Y". "L$(Y)":": PRINT: PRINT R 
$ (Y) 

10 HTAB 1: VTAB 21 : INPUT "";Z$: IF Z$ 

Table: Partiallisl of variables. 

Name 

A$ 
D 
D (1000) 
F (4) 
L (50) 
Lo/c (50) 
MS(25) 
N (25) 
R 

RS(50) 
5(50) 
5%(1000) 
5%( 1·50) 
5%(200·250) 
5%(400·450) 

Z$ 
A 
B 
c: 

D 

E 
F 
G 

II 
I,J .K.Q 
K 
L 
N 
o 

I' 

Q 

R 
5 
V 

IV 
X 

y 

z 

Description 

Fi le name. 
Control D (DOS commands). 
DirecLOry and sort a rray. 
Option tilles (Records). 
Ilcm (field) names. 
ltcmlengths. 
~'linima of criteria (Repon ), 
l\taxima of criteria (Re po l-t). 
Current valuc o fi tcm lx:ingcoul1lcd 
(rreque ncies). 
Fields o Ccurrent record . 
I te rn sums (Repon). 
So n arr.ty (holds record numbe rs). 
Item numbers bcing rcpon ed. 
Criteria item numbers (Re po rl ). 
Spaces a llo tt ed to an item in re port 
printollt. 
Input. 
N umber of fields per record . 
Numbcr o frecords. 
l\ Iaxirnum permissible value. 
Freque ncy COllnt of an ite m 
(frequencies). 
In pUl e rror flag. 
Nu mberoflin cs on screen. 
~Iodule flag. 
Tide file update flag. 
O plion nag (Files) . 
G < >5 ifl-cco rd meClscrilcria (Rcpon). 
Total sum (Report) . 
Coni rol 0 fl ag. 
Temporary indices. 
Ending itcm numbe r (ed il window). 
Su-ingor item length. 
N umberoffilcs. 
Slarling il c m number(edit window). 
Nu mber of crite ria (Re port). 
p;;;;; I if file namc is in title fil e. 
N umbc l-o f dashes LO print. 
Record number. 
L"lrge rofi lcm leng th and length of 
ire m name (Line 74) . 
Reco rd le nglh . 
Optio n selccted (Re po rt). 
Drive n umber. 
Numbe r of printer colum ns (Report). 
SIOI number. 
Number of spaces needed 1'01' mhular 
rcp0rl . 
Firsl n :(orci LO ed it (Rccurrls). 
N lIlIIber of ile ms bc in.s rCJ)orlcd . 
Ite m numberbcingcountcd (frequencies). 
Erm r code, 
N umeric va lue of inpul. 

= "" THEN 15 
11 IF Z$ = CHR$ (2) THEN 23 
12 IF Z$ = CHR$ (6) OR Z$ = CHR$ (1 5 

) THEN X = ASC (Z$): GO TO 18 
13 L = L%(Y) : VTAB 17: GOSUB 36: IF D T 

HEN 1 0 
14 R$(Y) = Z$ : VTAB 18: CALL - 868 
15 GOSUB 27: NEXT Y 
16 Q = I: GOSUB 48:D$(I) = R$(l): IF X 

= 15 THEN GOSUB 64: CALL 768: GOTO 
1 37 

17 RETURN 
18 IF V = 6 THEN 16 
19 H = Y = 1 AND I = B + 

"*" : IF H AND X = 6 
20 IF H AND X = 1 5 THEN 

1 AND R$(l) = 
THEN 1 0 

GOSUB 64 : CALL 

21 
22 
23 

768: GOTO 137 
IF X = 1 5 THEN B = B + 1 
GOSUB 27: GOTO 16 
IF I = 1 AND Y < 2 THEN VTAB 21 : PR 

INT' R$ (Y) : GOTO 10 
24 IF Y > 1 THEN GOSUB 27 : Y = Y - 1 : 

GOTO 9 
25 Q = I: GOSUB 48 : D$(I) = R$( l ) :I = I -

- 1 : IF V = 5 THEN GOSUB 27:Y = K: 
GOSUB 47: GOTO 9 

26 VTAB 6: CALL - 958 : PRINT "* ID= "D 
$(1) : POKE 34 , PEEK (37) + l:Y = K: 

GOSUB 47: GOTO 9 
27 HTAB 1 : VTAB 21: PRINT R$(Y): FOR E 

= 1 TO LEN (R$(Y» / 40 + 4: CALL 
- 912: NEXT: RETURN 

28 PRINT "** WHICH?"; : POKE - 16368,O: 
GET Z$: IF Z$ < > CHR$ (15) THEN 
Z = VAL (Z$) : RETURN 

29 H = 1: GOTO 5 
30 C =A 
31 GOSUB 4 
32 IF Z < 1 OR Z > C OR 

OR ( VAL ( RIGHT$ 
RIGHT$ (Z $ ,1 ) < > 

"TYPE AN INTEGER 

INT (Z) < > Z 
(Z$,l» =O AND 
" 0") THEN PRINT 
FROM 1 TO "C;:W 

= 1: GOTO 31 
33 RETURN 
34 GOSUB 4 
35 D = O: IF Z$ = "" THEN PRINT: PRINT 

"TYPE SOMETHING BEFORE PRESSING 
RETURN!":D = 1: RETURN 

36 D 0 : I F LEN (Z$) > L THEN PRINT : 
PRINT "THAT IS TOO LONG, TRY AG 
AIN":D =1 

37 RETURN 
3 8 I = VAL ( MID $ ( Z$ , 2 » : IF ( I > A) 

THEN PRINT "NUMBER OIlT OF RANGE­

39 I 

40 
41 

START OVER!" : POP: GOTO 11 6 
VAL ( MID $ (Z$,2»: I F I = 0 OR 
( VAL ( RIGHT$ (Z $ ,l» = ° AND R 
IGHT$ ( Z$ ,l ) < > " O") THEN PRINT 

"TYPO, TRY AGAI N!": POP : GOTO 
116 

RETURN 
PRINT : PRINT "NAME OF ITEM "I"?" ; : 

GOSUB 34 : L$ (I) = Z$: IF D = 1 TH 
EN 41 

42 PRINT "ITEM LENGTH?";:C = 1 15: GOSUB 
31:L%(I) = Z:R = + Z + 1: RETURN 

43 PRINT:L = 115: PRINT "RECORD ID?";: 
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GOSUB 34:U = I:J = LEN (Z$): IF

D - 1 THEN 43

44 IF U = B THEN U = 0

45 FOR I'= U + 1 TO B: IF LEFT$ (D$(I)

,J) < > Z$ THEN NEXT : IF U > 0

THEN U = 0: GOTO 45

46 IF I > B THEN PRINT : PRINT "ID NOT

FOUND, TRY ANOTHER!": GOTO 43

47 PRINT D$"READnA$",R"I; FOR J = 1 TO

A: INPUT R$(J): NEXT : PRINT D$:

RETURN

48 PRINT D$"WRITE"A$",RnQ: FOR J = 1 TO

A: PRINT R$(J): NEXT : PRINT D$:

RETURN

49 PRINT D$"WRITEA"D$",R"Q: FOR J = 1 T

0 A: PRINT R$(J): NEXT : PRINT

D$: RETURN

50 IF W = 0 AND D / 15 < > INT (D / 15

) THEN PRINT : PRINT : GOSUB 3:

VTAB 23: HTAB 1: CALL - 868

51 RETURN

52 PRINT

53 D = D +1: IF W = 0 AND D / 15 = INT

(D / 15) THEN PRINT : PRINT : P
RINT : GOSUB 3: VTAB 21: HTAB 1:

CALL - 95 8

54 RETURN

55 PRINT L$(Q)": "R$(Q): FOR J = 1 TO

INT (( LEN (L$D{Q) + R$(Q))) / 4

0) + 1: GOSUB 53: NEXT :RETURN

56 M$ = D$(J):D$(J) = D$.(J - 1):D$(J - 1

) = M$:K = S%(J):S%(J) = S%(J -

1):S%(J - 1) = K:K = Is RETURN

57 PRINT : PRINT "FILE NAME?";:L = 20:

GOSUB 34: IF D = 1 THEN 57

58 A$ = Z$: FOR I =1 TO N: IF Z$ = T$(I)

THEN P = 1: RETURN

5 9 NEXT :P = 0: IF G < 2 THEN PRINT :

PRINT Z$" ISN'T IN THE TITLE": P

RINT "FILE, TRY AGAIN.": GOSUB 3

60 RETURN

61 GOSUB 63: IF B > 0 THEN PRINT : P

RINT "FILE nZ$" HAS DATA -": IF

P < 3 THEN POP : GOSUB 3: GOTO

96

62 RETURN

63 GOSUB 65: PRINT D$"READ"A$n,R0n: IN

PUT B : PRINT D$: RETURN

64 GOSUB 65: PRINT D$"WRITE"A$",R0": P

RINT B: PRINT D$: RETURN

65 PRINT : PRINT D$"OPEN"A$",L"R: RETU

RN

66 PRINT : PRINT D$"OPEN TITLE FILE":

PRINT DS"WRITE TITLE FILE": PRI

NT N: FOR I = 1 TO N: PRINT T$(

I): NEXT : PRINT D$"CLOSETITLE
FILE":F =0: RETURN

67 PRINT D$nOPENDES "A$: PRINT D$"READ
DES "A$: INPUT A,R: FOR I = 1 T

0 A: INPUT L$(I),L%(I): NEXT :

PRINT D$"CLOSE": RETURN

68 HOME : PRINT "FILE NAME: "A$: PRINT

: PRINT A" ITEMS PER RECORD": P

RINT : PRINT "RECORD LENGTH: "R

69 PRINT : PRINT "#" SPC( 6)"ITEM" SPC
( 20)"LENGTH":P = 40: GOSUB 82:

PRINT : RETURN

70 GOSUB 68: FOR 1=1 TOA: PRINT In."

SPC( 6 - LEN ( STR$ (I)))L$(I)

SPC( 26 - LEN (L${I)))L%(I): P

RINT : IF (I - 6) / 8 = INT ((

1-6) / 8) AND (I < > A) AND W

= 0 THEN GOSUB 3: HOME : GOSUB

69

71 NEXT : PRINT D$"PR#0": RETURN

72 FOR W = U TO 0 * 5:M$(W) = CHRS$ (

95):S%(200 + W) =0: NEXT : RET

URN

73 VTAB 23 - C: CALL - 958: PRINT : R

ETURN

74 J = S%(I):Q = L%(J): IF LEN (L$(J))

> L%(J) THEN Q = LEN (L$(J))

75 X - Q + X + 2:S%{400 + I) = Q: RETURN

76 G = 0: GOSUB 47: IF 0 = 0 THEN RETU

RN

77 FOR K = 1 TO O:G = 0: FOR J = 1 TO

5:U = (K - 1) * 5 + J:Q = S%(20

0+ U): IF R$(Q) < M$(U) OR R$(

Q) > N$(U) THEN G = G + 1

7 8 NEXT : IF G = 5 THEN RETURN

7 9 NEXT : RETURN

80 PRINT : PRINT "SEND PRINTOUT TO SLO

T NUMBER?":P = 12: GCSUB 82: PR

INT "DEFAULT = TV": GOSUB 82: V

TAB PEEK (37) - 3: HTAB 30 : G

OSUB 4:W = Z: CALL - 958: RETU

RN

81 PRINT D$"PR#"W: RETURN

82 FOR J = 1 TO P: PRINT "-";: NEXT :

PRINT : RETURN

83 HOME : VTAB 2: PRINT TAB( 13)P$(Z

- 1)" RECORDS"

84 VTAB 4: PRINT "FILE NAME: "A$: POKE

3 4,5: VTAB 7: RETURN

85 IF B = 0 THEN RETURN

86 FOR J = 1 TO V: IF L$(I) < > D$(J)

THEN NEXT : RETURN

87 D$(J) = Z$: RETURN

88 V = 1: ONERR GOTO 90

89 PRINT D$"OPENTITLE FILE,D"V: PRINT

D$"READTITLE FILE": INPUT N: IF

N > 0 THEN FOR I = 1 TO N: INP

UT T$(I): NEXT

90 PRINT D$"CLOSE": ONERR GOTO 219

91 TEXT : HOME : VTAB 2: PRINT SPC( 1

0) APPLE MANAGER ": VTAB 7:

HTAB 3: PRINT "1 FILES" SPC( 1

2)"4 REPORTS": PRINT : HTAB 3:

PRINT "2 SELECT FILE" SPC( 6)"

5 UTILITIES": PRINT : HTAB 3: P

RINT "3 RECORDS" SPC( 10)"6 QU

IT"

92 E = 7: VTAB 20: GOSUB 28: ON Z GOTO

96,93,137,166,212,223: PRINT :

PRINT "YOU CAN'T CHOOSE THAT I T

RY AGAIN": GOTO 92

93 O = 1:E = 7: HOME : VTAB 4:G = 0: PR

INT TAB( 11)"— SELECT A FILE

—": VTAB 6: GOSUB 57: IF P = 0

THEN 93

94 GOSUB 67: GOSUB 63: IF B > 0 THEN F

OR I = 1 TO B: PRINT D$"READ"A$

",R"I: INPUT D5U): NEXT : PRIN
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44 
45 

46 

47 

GOSUB 34:U = I:J = LEN (Z$): IF 
D = 1 THEN 43 

IF U = B THEN U = 0 
FOR 1'= U + 1 TO B: IF LEFT$ (D$(I) 

,J) < > Z$ THEN NEXT: IF U > 0 
THEN U = 0: GOTO 45 

IF I > B THEN PRINT: PRINT "ID NOT 
FOUND, TRY ANOTHER!": GOTO 43 

PRINT D$"READ"A$",R"I~ F-OR J = 1 TO 
A: INPUT R$(J): NEXT: PRINT D$: 
RETURN 

48 .PRINT D$"WRITE"A$" ,R"Q: FOR J = 1 TO 
A: PRINT R$(J): NEXT: PRINT D$: 

49 

50 

RETURN 
PRINT D$"WRITEA"D$",R"Q: FOR J = 1 T 

o A: PRINT R$(J): NEXT: PRINT 
D$: RETURN 

IF W = 0 AND D I 15 < > INT (D I 15 
) THEN PRINT: PRINT: GOSUB 3: 

" VTAB 23: HTAB 1: CALL - 868 
51 RETURN 
52 PRINT 
53 D = D +1: 

(D I 
RINT 
CALL 

IF W = 0 AND D I 15 = INT 
15) THEN PRINT: PRINT : P 
: GOSUB 3: VTAB 21: HTAB 1: 
- 958 

RETURN 54 
55 PRINT L$(Q)": "R$(Q): FOR J = 1 TO 

INT « LEN (L$D(Q) + R$(Q») I 4 
0) + 1: GOSUB 53: NEXT : RETURN 

56 M$ = D~(J):D$lJ) = D$,(J ,- l):D$(J. - 1 

57 

) = M$:K = S%(J) :S%(J) = S%(J -
1) :S%(J - I) ' = K:K = 1: RETURN 

PRINT: PRINT "FILE NAME?" ;:L = 20: 
GOSUB 34: IF D = 1 THEN 57 

58 A$ = Z$: FOR I =1 TO N: IF Z$ = T$(I) 
THEN P = 1: RETURN 

59 

60 
61 

62 
63 

NEXT :P = 0: IF G < 2 THEN PRINT: 
PRINT Z$" ISN'T IN THE TITLE": P 
RINT "FILE, TRY AGAIN.": GOSUB 3 

RETURN 
GOSUB 63 : IF B > 0 THEN PRINT : P 

RINT "FILE "Z$" HAS DATA -": IF 
P < 3 THEN POP: GOSUB 3: GOTO 
96 

RETURN 
GOSUB 65: PRINT D$"READ"A$",R0": IN 

PUT B : PRINT D$: RETURN 
64 GOSUB 65: PRINT D$"WRITE"A$",R0": P 

RINT B: PRINT D$: RETURN 
65 PRINT: PRINT D$"OPEN "A$",L"R: RETU 

RN 
66 PRINT: PRINT D$"OPEN TITLE FILE": 

PRINT DS"WRITE TITLE FILE": PRI 
NT N: FOR I = 1 TO N: PRINT T$( 
I): NEXT : PRINT D$"CLOSETITLE 
FILE":F =0 : RETURN 

67 PRINT D$"OPENDES "A$: PRINT D$"READ 
DES "A$: INPUT A, R: FOR I = 1 T 
o A: INPUT L$(I),L%(I): NEXT: 
PRINT D$"CLOSE": RETURN 

68 HOME: PRINT "FILE NAME : "A$: PRINT 
: PRINT A" ITEMS PER RECORD": P 
RINT : PRINT "RECORD LENGTH: "R 

69 PRINT: PRINT "I" SPC( 6) "ITEM" SPC 
( 20) "LENGTH":P = 40: GOSUB 82: 
PRINT : RETURN 

70 GOSUB 68: FOR I = 1 TOA: PRINT I"." 
SPC( 6 - LEN ( STR$ (I»)L$(I) 
SPC( 26 - LEN (L$(I»)L%(I): P 
RINT : IF (I - 6) 1 8= INT « 
I - 6) I 8) AND (I < > A) AND W 
= 0 THEN GOSUB 3: HO~IE : GOSUB 
69 

71 NEXT: PRINT D$"PRi0": RETURN 
72 FOR W = U TO 0 * 5:M$(W) = CHRS$ ( 

95) :S%(200 + W) = 0: NEXT: RET 
URN 

73 VTAB 23 - C: CALL - 958: PRINT: R 
ETURN 

74 J S%(I):Q = L%(J): IF LEN (L$(J» 
> L%( J) THEN Q = LEN (L$(J» 

75 X Q + X + 2:S%(400 + I) = Q: RETURN 
76 G = 0: GOSUB 47: IF 0 = 0 THEN RETU 

RN 
77 FOR K = 1 TO O:G = 0: FOR J = l ' TO 

5: U = (K - 1) * 5 + J ':Q = S% (20 
0- -I- U): IF R$ (Q) < M$ (U) OR R$ ( 
Q) > N$(U) THEN G = G + 1 

78 NEXT: IF G = 5 THEN RETURN 
79 NEXT: RETURN 
80 PRINT: PRINT "SEND PRINTOUT TO SLO 

T NUMBER?":P = 12: GCSUB 82: PR 
INT "DEFAULT = TV": GOSUB 82: V 
TAB PE'EK (37) - 3: HTAB 30 : G 
OSUB 4:W = Z: CALL - 958 : RETU 
RN 

81 ' PRINT D$"PR#"W: RETURN 
82 FOR J = 1 TO P: PRINT "-";: NEXT 

PRINT : RETURN 
83 HOME: VTAB 2: PRINT TAB( 13)F$(Z 

- 1)" RECORDS" 
84 VTAB 4: PRINT "FILE NMIE: "A$: POKE 

34,5: VTAB 7: RETURN 
85 IF B = 0 THEN RETURN 
86 FOR J = 1 TO V: IF L$(I) < > D$(J) 

THEN NEXT: RETURN 
87 D$(J) = Z$: RETURN 
88 V = 1: ONERR GOTO 90 
89 PRINT D$"OPENTITLE FILE,D"V: PRINT 

D$"READTITLE FILE": INPUT N: IF 
N > 0 THEN FOR I = 1 TO N: INP 
UT T$(I): NEXT 

90 PRINT D$"CLOSE": ONERR GOTO 219 
91 TEXT: HOME: VTAB 2: PRINT SPC( 1 

0) APPLE MANAGER ": VTAB 7: 
HTAB 3: PRINT "1 FILES" SPC( 1 
2)"4 REPORTS": PRINT: HTAB 3: 
PRINT "2 SELECT FILE" SPC( 6)" 
5 UTILITIES": PRINT: HTAB 3: P 
RINT "3 RECORDS" SPC( 10)"6 QU 
IT" 

92 E = 7 : VTAB 20: GOSUB 28 : ON" Z GOTO 
96,93,137,166,212,223: PRINT: 
PRINT "YOU CAN'T CHOOSE THATl T 
RY AGAIN" : GOTO 92 

93 0 = I:E = 7: HOME: VTAB 4:G 0: PR 
INT TAB ( 11)"-- SELECT A FILE 
--": VTAB 6: GOSUB 57: IF P = 0 
THEN 93 

94 GOSUB 67: GOSUB 63: IF B > 0 THEN F 
, OR r. = 1 TO B: PRINT D$"READ"A$ 

",R"I: INPUT D$lI): NEXT: PRIN 
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97

98

99

100

101

102 GOSUB 67

: GOSUB 57: IF

GOSUB 80: GOSU

IF W = 0 THEN

T D?

95 GOTO 91

96 0 = 2:L = 20:G = 0:P = 0: HOME : VTA

B 2:E = 7: PRINT SPC( 13)" <<

FILES >>": VTAB 6: PRINT : PRI

NT "1 CATALOG" SPC( 10) "5 EDIT

DESCRIPTION": PRINT : PRINT "2

DESCRIBE FILE" SPC( 4)"6 EMPTY

FILE": PRINT : PRINT "3 CREATE

FILE" SPC( 6)"7 COPY DESCRIPTI

ON"

PRINT : PRINT "4 DELETE FILE" SPC(

6)"8 QUIT"

VTAB 22: GOSUB 28:E = 1: ON Z GOTO

99,101,104,132,113,135,106,223:

FLASH : PRINT : PRINT "TYPE A N

UMBER FROM 1 TO 8": NORMAL : GO

TO 98

HOME : PRINT TAB( 9)"CATALOG OF DA

TA FILES": PRINT :D = 0:W = 0:

IF N = 0 THEN GOSUB 3: GOTO 96

FOR I = 1 TO N: PRINT T$(I): GOSUB

53: NEXT : GOSUB 50: GOTO 96

HOME : PRINT TAB( 9)"** DESCRIBE

FILE **": PRINT

P = 0 THEN 101

GOSUB 63

B 81: GOSUB 70:

GOSUB 3

103 GOTO 96

104 E = 1: HOME : PRINT TAB( 7)"** CRE

ATE A NEW FILE **": PRINT :G =

2: GOSUB 57: IF P = 1 THEN GOS

UB 67: GOSUB 61

105 PRINT "NUMBER OF ITEMS PER RECORD?

";:C = 50: GOSUB 31:A = Z:R = 0

: FOR I = 1 TO A: GOSUB 41: NEX

T :B = 0: GOTO 115

106 HOME : PRINT TAB( 18)"COPY": PRIN

T : PRINT "OLD";: GOSUB 57: IF

P = 0 THEN 106

107 GOSUB 67: PRINT :G = 7:B = 0: PRIN

T "NEW";: GOSUB 57: IF P = 1 TH

EN GOSUB 61

108 IF B > 0 THEN 129

109 VTAB 24: FLASH : PRINT "CREATING F

ILE "A$: NORMAL

110 PRINT D?"OPENDES "A$: PRINT D?"DEL

ETEDES "A$: PRINT D$"OPENDES "A

$: PRINT D$"WRITEDES "A$: PRINT

A: PRINT R: FOR I = 1 TO A : PR

INT L$(I): PRINT L%(I): NEXT :

PRINT D?"CLOSE"

111 FOR I = 1 TO N: IF A$ < > T$(I) TH

EN NEXT :N = N + 1:T$(N) = A$

:F = 1

112 GOSUB 64: GOTO 96

113 G = 1: HOME : PRINT TAB( 10) "## ED

IT DESCRIPTION ##": GOSUB 57: I

F P = 0 THEN 113

114 GOSUB 67:P = 3: GOSUB 61: PRINT :

IF B > 0 THEN FOR I = 1 TO A:D$

(I) = L5(I):S%(I) « L%(I): NEXT

115 R$ = "SRADINL":P = 39: GOSUB 82: PR

INT TAB( 3)"SAVE,-REVIEW, ADD,

DELETE, INSERT,": PRINT TAB( 3

)"CHAUGE NAME, OR CHANGE LENGTH

116 E=G: PRINT "(S, R, A#, D#, I#, N#,

OR L#)";: GOSUB 4:E = 8:i = 1

117 IF LEFT? (Z$,l) = MID? (R?,I,1)

OR I > 7 THEN 119

118 1=1+1: GOTO 117

119 ON I GOTO 108,120,121,123,126,127,
128: FLASH : VTAB 23: PRINT "HE

Y!";: NORMAL : GOTO 116

120 GOSUB 70: GOTO 116

121 GOSUB 39: PRINT : PRINT "ADD "I" I

TEMS:":Y = A + I: IF Y > 50 THE

N PRINT "YOU CAN'T HAVE MORE T

HAN 50 ITEMS I": GOTO 116

122 FOR I = A + 1 TO Y: GOSUB 41:A = I

: NEXT : GOTO 116

123 GOSUB 38: PRINT : PRINT : PRINT "D

ELETE: "L$(I) TAB( 28)"LENGTH:

"L%(I):R =R - L%(I) - 1: IF (I

= A) THEN 125

124 FOR J = I TO A - 1:L$(J) = L$(J +

1):L%(J) = L%(J + 1): NEXT

125 A = A - 1: GOTO 116

126 GOSUB 38:M? = L$(I):Y = L%(I): GOS

UB 41:A = A + 1: FOR J = A TO I

+ 2 STEP -1:L$(J) = L$(J - 1):

L%(J) = L%(J - 1): NEXT : L$(I

+ 1) = M$:L%(I + 1) = Y: GOTO 1

16

127 GOSUB 38: PRINT "OLD NAME: "L?(I):

PRINT : PRINT "NEW NAME?";: GOS

UB 34: GOSUB 85:L$(I) - Z?: GOT
0 116

128 GOSUB 38: PRINT L$(I)" >>> LENGT

H IS "L%(I): PRINT : PRINT "NEW

LENGTH?";:C = 115: GOSUB 31 jR -

R - L%(I) + Z:L%(I) = Z: GOTO 1

16

129 HOME : FLASH : PRINT "REWRITING":

NORMAL : FOR I = 1 TO A:S%(100

+ I) = 0: FOR J = 1 TO V: IF D$

(J) = L$(I) THEN S%(100 + I) =

J: GOTO 131

130 NEXT J

131 NEXT I:D$(0) = "*": PRINT D$"OPENA

"D$",L"R: FOR Q = 1 TO B: PRINT

D$"READnA$",RnQ: FOR J = 1 TO V

: INPUT D5(J): NEXT : FOR J = 1

TO A:R$(J) = LEFT$ (D$(S%(100

+ J)),L%(J)): NEXT : GOSUB 49:

NEXT : PRINT D$"DELETE"A$: PRIN

T D$"RENAMEA"D$","A$: GOTO 110

132 HOME : PRINT : PRINT TAB( 9);: FL

ASH : PRINT "###";.: NORMAL : PR

INT " DELETE FILE ";: FLASH :

PRINT "###": NORMAL : VTAB 8: G

OSUB 57: IF P = 0 THEN 132

133 IF I < > N THEN FOR J = I TO N -

1:T$(J) = T$(J + 1): NEXT

134 PRINT D$"OPEN"A$: PRINT D$"DELETEr

A$: PRINT D$"OPENDES "A?: PRINT

D$MDELETEDES "A?:F = 1:N = N -

1: GOTO 96

135 HOME : PRINT : PRINT TAB( 10)"EMP

TY A FILE": GOSUB 57: IF P = 0

136 

T D$ 
95 GOTO 91 
96 0 = 2:L = 20:G = 0:P = 0: HOME VTA 

B 2:E = 7: PRINT SPC( 13)" « 
FILES » ": VTAB 6: PRINT: PRI 
NT "1 CATALOG " SPC( 10)"5 EDIT 
DESCRIPTION": PRINT: PRINT "2 
DESCRIBE FILE" SPC( 4)"6 EMPTY 
FILE": PRINT: PRINT "3 CREATE 
FILE" SPC( 6)"7 COPY DESCRIPTI 
ON" 

97 PRINT: PRINT "4 DELETE FILE" SPC( 
6) "8 QUIT" 

98 VTAB 22: GOSUB 28:E = 1: ON Z GOTO 
99 ,101,104,132,113,13 5 ,106, 223: 
FLASH : PRINT : PRINT "TYPE A N 
UMBER FROM 1 TO 8" : NORMAL : GO 
TO 98 

99 HOME: PRINT TAB( 9) "CATALOG OF DA 
TA FILES": PRINT :D = 0:W = 0: 
IF N = 0 THEN GOSUB 3 : GOTO 96 

100 FOR I = 1 TO N: PRINT T$(I) : GOSUB 
53 : NEXT: GOSUB 50: GOTO 96 

101 HOME: PRINT TAB( 9)"** DESCRIBE 
FILE **": PRINT: GOSUB 57: IF 
P = 0 THEN 101 

102 GOSUB 67: GOSUB 63: GOSUB 80: GOSU 
B 81: GOSUB 70: IF W = 0 THEN 
GOSUB 3 

103 GOTO 96 
104 E = 1: HOME: PRINT TAB( 7)"** CRE 

ATE A NEW FILE **": PRINT :G = 
2: GOSUB 57 : IF P = 1 THEN GOS 
UB 67: GOSUB 61 

105 PRINT "NUMBER OF ITEMS PER RECORD? 
";:C = 50: GOSUB 31:A = Z:R = 0 

FOR I = 1 TO A: GOSUB 41: NEX 
T :B = 0 : GOTO 115 

106 HOME: PRINT TAB ( 18) "COPY": PRIN 
T : PRINT "OLD";: GOSUB 57: IF 
P = 0 THEN 106 

107 GOSUB 67: PRINT :G = 7:B = 0: PRIN 
T "NEW';: GOSUB 57: IF P = 1 TH 
EN GOSUB 61 

108 IF B > 0 THEN 129 
109 VTAB 24: FLASH : PRINT "CREATING F 

IL E "A$: NORMAL 
110 PRINT D$"OPENDES "A$: PRINT D$ "DEL 

ETEDES "A$: PRINT D$"OPENDES "A 
$: PRINT D$ "WRITEDES "A$: PRINT 

A: PRINT R: FOR I = 1 TO A : PR 
INT L$(I): PRINT L%( I): NEXT : 
PRINT D$ "CLOSE" 

III FOR I = 1 TO N: IF A$ < > T$(I) TH 
EN NEXT:N = N + l:T$(N) = A$ 
:F = 1 

112 GOSUB 64: GOTO 96 
113 G = 1: HOME : PR INT TAB( 10 )"## ED 

IT DESCRIPTION g" : GOSUB 57: I 
F P = 0 THEN 113 

114 GOSUB 67:P = 3: GOSUB 61: PRINT: 
IF B > 0 THEN FOR I = 1 TO A:D$ 
( I) = L$ (I) : S% (I) = L% (I) : NEXT 

115 R$ = "SRADINL":P = 39: GOSUB 82: PR 
I NT :fAB ( 3) " SAVE , ..:REVIEW, .ADD , 
DELETE , INSERT,"- PRINT TAB( 3 
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) "CHANGE NAME , OR CHANGE LENGTH 
" 

116 E=G: PRINT "(S, R, AI , D#, I I , NI, 
OR L')";: GOSUB 4:E = 8:1 = 1 

117 IF LEFT$ (Z$,l) = MID$ (R$,I ,l ) 
OR I > 7 THEN 11 9 

118 I = I + 1: GOTO 117 
119 ON I GOTO 1 08, 1 20 ,121, 123 ,1 26 ,127, 

128: FLASH: VTAB 23: PRINT "HE 
Y!";: NORMAL: GOTO 116 

120 GOSUB 70: GOTO 116 
121 GOSUB 39: PRINT : PRINT "ADD "I" I 

TEMS:":Y = A + I: IF Y > 50 THE 
N PRINT "YOU CAN'T HAVE MORE T 
HAN 50 ITEMS!": GOTO 116 

122 FOR I = A + 1 TO Y: GOSUB 41: A = I 
: NEXT : GOTO 11 6 

123 GOSUB 38: PRINT: PRINT: PRINT "D 
ELETE : "L$(I ) TAB( 28) "LENGTH: 
"L%( I):R =R - L%(I) - 1: IF (I 
= A) THEN 12 5 

124 FOR J = I TO A - l:L$(J ) = L$(J + 
1) :L%( J) = L%( J + 1): NEXT 

125 A = A -I : GOTO 116 
126 GOSUB 38:M$ = L$(I) :Y = L%( I): GOS 

UB 41:A = A + 1: FOR J = A TO I 
+ 2 STEP -l:L$(J) = L$(J - 1): 
L%(J) = L%(J - 1): NEXT: L$( I 
+ 1 ) = M$:L%(I + 1) = Y: GOTO 1 
16 

1 27 GOSUB 38: PRINT "OLD NAME: "L $( I): 
PRINT: PRINT "NEW NAME?";: GOS 
UB 34 : GOSUB 85:L$(I) = Z$ : GOT 
o 116 

128 GOSUB 38: PRINT L$(I)" »> LENGT 
H IS "L% (I): PRINT : PRINT "NEI,/ 
LENGTH?";:C = 115: GOSUB 31 : R 
R - L%(I) + Z:L%(I) = Z: GOTO 1 
16 

129 HOME : FLASH PRINT "REWRITING" : 
NORMAL: FOR I = 1 TO A: S%( 100 
+ I) = 0: FOR J = 1 TO V: IF D$ 
(J) = L$(I) THEN S%(100 + I) = 
J: GOTO 131 

130 NEXT J 
131 NEXT I:D$(0) = "*": PRINT D$"OPENA 

"D$",L"R: FOR Q = 1 TO B: PR INT 
D$"READ"A$",R"Q: FOR J = 1 TO V 
: INPUT D$(J): NEXT: FOR J = 1 
TO A:R$(J) = LEFT$ (D$(S%(100 
+ J»,L%(J»: NEXT: GOSUB 49: 
NEXT : PRINT D$"DELETE" A$ : PRIN 
T D$"RENAMEA"D$"," A$ : GOTO 110 

132 HOME : PRINT: PRINT TAB( 9) ;: FL 
ASH : PRINT " UI " ;.: NORMAL : PR 
INT" DELETE FILE ";: FLASH 
PRINT " ##' '' : NORMAL : VTAB 8 : G 
OSUB 57: IF P = 0 THEN 132 

133 IF I < > N THEN FOR J = I TO N -
l:T$(J) = T$(J + 1): NEXT 

134 PRINT D$"OPEN"A$: PRINT D$"DELETE" 
A$: PRINT D$"OPENDES "A$ : PRINT 
D$"DELETEDES "A $ :F = l: N = N -
1: GOTO 96 

135 HOME: PRINT: PRINT TAB( 10) " EMP 
TY A FILE": GOSUB 57 : IF P = 0 
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THEN 135

136 PRINT D$"OPEN"A$: PRINT D$"DELETEn

A$: GOSUB 67:B = 0: GOSUB 64: G

OTO 96

137 PRINT : PRINT D$"PR#0": TEXT : HOM

E : VTAB 2:E « 7: PRINT SPC( 1

l)n<<< RECORDS >>>": VTAB 8:

PRINT "1 ENTER RECORDS" SPC( 6)

"4 PRINT RECORDS": PRINT : PRIN

T "2 DELETE RECORDS" SPC( 5}"5

SORT": PRINT : PRINT "3 CHANGE

RECORDS" SPC( 5)"6 QUIT"

138 VTAB 22: GOSUB 28: PRINT :E =5: ON

Z GOTO 147,139,151,159,161,223:

FLASH : PRINT : "TYPE A NUMBER

FROM 1 TO 6!": NORMAL : GOTO 13 8

139 E = 9: GOSUB 83:1 = 0

140 GOSUB 43: PRINT : PRINT "DELETED:

";: FOR J = 1 TO A: PRINT R$(J)

" ";: NEXT : PRINT : PRINT "IS

THIS WHAT YOU WANT DELETED?"

141 PRINT "(Y OR N)";: GOSUB 4: IP Z?

= "Y" THEN PRINT D$"WRITE"A$",

R"I: PRINT CHR$ (5): PRINT D$:

GOTO 140

142 IF Z$ = "N" THEN 140

143 FLASH : PRINT "HEY!";: NORMAL : GO

TO 141

144 HOME : HTAB 12: FLASH : PRINT "REW

RITING": NORMAL : PRINT D$"OPEN

A"D$",L"R:K = B:B = 0: FOR I =

1 TO K: GOSUB 47: IF LEFT? (R$

(1),1) < > CHR$ (5) THEN B = B

+ 1:Q = B: GOSUB 49:D$(B) = R$(

1)
145 NEXT

146 PRINT D$"DELETE"A$: PRINT D$"RENAM

EA"D$"f"A$: GOSUB 64: GOTO 137

147 GOSUB 83

148 V = 5:0 = 1:K = A: FOR I = 1 TO A:R

5(1) = "*": NEXT : I = B + 1

149 GOSUB 8: IF I < B + 1 THEN 1=1+

1: GOSUB 47: GOTO 149

150 B = B + 1: GOTO 148

151 GOSUB 83

152 E = 5: PRINT : PRINT "STARTING ITEM

NUMBER? (DEFAULT= 2)";: GOSUB 4

:E = 6: IF Z$ = "" THEN 0=2:

GOTO 154

153 C = A: GOSUB 32:0 = 2

154 PRINT - PRINT "ENDING ITEM NUMBER?

11: PRINT "(DEFAULT= LAST ONE)";

: GOSUB 4: IF Z5 = "" THEN K =

A: GOTO 156

155 K = Z:C = A: GOSUB 32: I? K <

0 THEN PRINT : PRINT "THE LAST

ITEM NUMBER MUST BE AT LEAST "0

: GOTO 154

156 E = 6: PRINT : PRINT "STARTING ID?

{DEFAULT= FIRST ONE)";: GOSUB 4

:E = 10: IF Z$ = "" THEN X = 1:

GOTO 158

157 J = LEN (Z$): FOR X = 1 TO B: IF L

EFT$ (D$(X),J) < > Z$ THEN NEX

T : PRINT : PRINT "ID NOT FOUND

, TRY ANOTHER!": GOTO 156

158 V = 6i FOR I = X TO B; GOSUB 47: VT

AB 6: CALL - 958: PRINT "*ID=

nD$U): POKE 34, PEEK (37) + 1:

GOSUB 8: NEXT I: GOSUB 64: GOTO

137

159 GOSUB 83: GOSUB 80:1 = 0

160 PRINT D$"PR#0": GOSUB 43: GOSUB 81
: PRINT : PRINT :Z =0:D =0: FOR

Q = 1 TO A: GOSUB 55: NEXT : GO

TO 160

161 GOSUB 83: PRINT "NUMBER OF ITEM TO

SORT BY?";: GOSUB 30: PRINT : P

RINT "I WILL SORT BY "L$(Z): PR

INT :V = Z - 1: PRINT : PRINT "

ASCENDING (1)": PRINT "OR DESCE

NDING (2) ORDER?";:C = 2: GOSUB

31

162 HOME : FLASH : PRINT "SORTING": NO

RMAL : FOR I = 1 TO B:S%(I) = I

: PRINT D5"READ"A$",R"I: PRINT

D$"POSITIONnA$",R"V: PRINT D$"R

EAD"A$: INPUT D$(I): NEXT : FOR

I = B TO 2 STEP - liK = 0: FOR

J = 2 TO I: IF Z = 1 AND D$(J -

1) > D$(J) THEN GOSUB 56

163 IF 2 = 2 AND D$(J) > D$(J - 1) THE

N GOSUB 56

164 NEXT : IF K THEN NEXT

165 PRINT D$"OPENA"D$",LnR: FOR Q = 1

TO B:I = S%(Q): GOSUB 47: GOSUB

,49:D$IQ) = R$(l): NEXT : GOTO 1

46

166 PRINT : PRINT D$"PR#0": TEXT :E =

7: HOME : HTAB 15: PRINT "+ REP

ORTS +": GOSUB 84: PRINT : HTAB

9: PRINT "1 RETRIEVE": PRINT :

HTAB 9: PRINT "2 WITH SUMS": P

RINT : HTAB 9: PRINT "3 FREQUE

NCIES": PRINT : HTAB 9: PRINT "

4 QUIT"

167 VTAB 21: GOSUB 28:C = 4: PRINT : G

OSUB 32:S = Z: IF Z = 4 THEN 22

3

168 HOME :E = 3: IF Z = 3 THEN 199

169 X = 0: PRINT "REPORT TITLE?";: GOSU

B 4:M$ =Z$: PRINT "HOW MANY ITE

MS TO PRINT?": PRINT "(DEFAULT

= ALL)";: GOSUB 4: IF Z? < > ""

THEN 171

170 Y = A: FOR I = 1 TO Y:S%(I) = I:S(I

) = 0: GOSUB 74: NEXT : GOTO 172

171 C - A: GOSUB 32:Y = Z: PRINT "TYPE I

N ITEM NUMBERS ONE AT A TIME.":

PRINT : FOR I = 1 TO Y: CALL -

86b: PRINT SPC( 16)"<-";: HTAB

13:P = PEEK (37): GOSUB 30: VT

AB F + 1: HTAB 1: CALL - 868:

HTAB 7: PRINT L$(Z):S(I) = 0:S%

(I) = Z: GOSUB 74: NEXT

172 P = 40: GOSUB 82: HTAB 13: PRINT "S

ELECT CASES":E = 3: PRINT : PRI

NT "TYPE AN ITEM NUMBER,THEN TT

5 MINIMUM ANDMAXIMUM VALUES (IN

THAT ORDER!). PRESS RETURN AFT

ER EACH ONE.": PRINT : PRINT "

TYPE A SLASH (/) TO SKIP THE '0
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THEN 135 
136 PRINT D$"OPEN"A$: PRINT D$"DELETE" 

A$: GOSUB 67:B = 0: GOSUB 64: G 
OTO 96 

137 PRINT: PRINT D$"PR#0": TEXT: HOM 
E : VTAB 2 :E = 7: PRINT SPC( 1 
1)" «< RECORDS »> ": VTAB 8: 
PRINT "I ENTER RECORDS" SPC( 6) 
"4 PRINT RECORDS": PRINT: PRIN 
T "2 DELETE RECORDS" SPC( 5)"5 
SORT": PRINT: PRINT "3 CHANGE 
RECORDS" SPC( 5)"6 OUIT" 

13 8 VTAB 22: GOSUB 28: PRINT : E' =5: ON 
Z GOTO 147,139,151,159,161,223: 
FLASH : PRINT : "TYPE A NUMBER 
FROH 1 TO 6 J ": NORHAL : GOTO 13 8 

139 E = 9: GOSUB 83:1 = 0 
140 GOSUB 43: PRINT: PRINT "DELETED: 

" ;: FOR J = 1 TO A: PRINT R$(J) 
" ";: NEXT: PRINT: PRINT "IS 
THIS WHAT YOU WANT DELETED?" 

141 PRiNT "(Y OR N) ";: GOSUB 4: IF Z$ 
= I'y" THEN PRINT D$"WRITE"A$I', 
R"I : PRINT CHR$ (5) : PRINT D$: 
GOTO 140 

1 42 IF Z$ = "N" THEN 140 
143 FLASH: PRINT "HEY!";: NORHAL : GO 

TO 141 
144 HOME: HTAB 12: FLASH : PRINT " REW 

RITING": NORHAL : PRINT D$"OPEN 
A"D$";L"R:K = B:B = 0: FOR I = 
1 TO K: GOSUB 47: IF LEFT$ (R$ 
(1) ,1) < > CHR$ (5) THEN B = B 
+ 1:0 = B: GOSUB 49:D$(B) = R$( 
1) 

145 NEXT 
146 PRINT D$"DELETE"A$: PRINT D$"RENAH 

EA"D$","A$: GOSUB 64: GOTO 137 
147 GOSUB 83 
148 V = 5 :0 = I:K = A: FOR I = 1 TO A:R 

$ ( I) = "*": NEXT : I = B + 1 
149 GOSUB 8: IF I < B + 1 THEN I = I + 

1: GOSUB 47: GOTO 149 
150 B = B + 1: GOTO 148 
151 GOSUB 83 
1 52 E = 5: PRINT: PRINT "STARTING ITEM 

NUMBER? (DEFAULT= 2)";: GOSUB 4 
:E = 6: IF Z$ = "" THEN 0 = 2: 
GOTO 154 

153 C = A: GOSUB 32:0 = Z 

154 PRINT - PRINT "ENDING ITEM NUMBER? 
": PRINT "(DEFAULT= LAST ONE)"; 
: GOSUB 4 : IF Z$ = "" THEN K = 
A: GOTO 156 

155 K Z: C = A: GOSUB 32: IF K < 
o THEN PRINT : PRINT "THE LAST 
ITEM NUMBER MUST BE AT LEAST "0 
: GOTO 1 54 

156 E 6 : PRINT: PRINT "STARTING ID? 
(DEFAULT= FIRST ONE)";: GOSUB 4 
:E = 10: IF Z$ = "" THEN X = 1: 
GOTO 1 5 8 

157 J = LEN (Z$): FOR X = 1 TO B: IF L 
EFT$ (D$(X),J) < > Z$ THEN NEX 
T : PRINT : PRINT "ID NOT FOUND 
, TRY ANOTHER!": GOTO 156 

158 V = 6c FOR I = X ~O B: GQSUB 47: VT 
AB 6: CALL - 958: PRINT "*ID= 
"D$\I): POKE 34, PEEK (37) + 1: 
GOSUB 8: NEXT I: GOSUB 64: GOTO 
137 

159 GOSUB 83: GOSUB 80 :1 = 0 
160 PRINT D$"PR#0": GOSUB 43: GOSUB 81 

: PRINT: PRINT :Z =0:D =0: FOR 
o = 1 TO A: GOSUS 55: NEXT: GO 
TO 160 

161 GOSUB 83: PRINT "NUMBER OF ITEM TO 
SORT BY?";: GOSUB 30: PRINT : P 
RINT "I WILL SORT BY "L $ ( Z): PR 
INT :V = Z - 1: PRINT: PRINT" 
ASCENDING (1)": PRINT "OR DESCE 
NDING (2) ORDER? ";:C = 2: GOSUB 
31 

162 HOME: FLASH : PRINT "SORTING": NO 
RMAL : FOR I = 1 TO B:S%(I) = I 
: PRINT D$"READ"A$",R"I: PRINT 
D$"POSITION"A$",R"V: PRINT D$"R 
EAD"A$: INPUT D$(I): NEXT: FOR 
I = B TO 2 STEP - I:K = 0: FOR 
J = 2 TO I: IF Z = 1 AND D$(J -
1) > D$(J) THEN GOSUB 56 

163 IF Z = 2 AND D$(J) > D$(J - 1) THE 
N GOSUB 56 

164 NEXT: IF K THEN NEXT 
165 PRINT D$"OPENA"D$",L"R: FOR 0 = 1 

TO B:I = S%(O): GOSUB 47: GOSUB 
,49:D$(0) = R$(I): NEXT: GOTO 1 
46 

166 PRINT: PRINT D$"PR#0": TEXT :E = 
7: HOME: HTAB 15: PRINT "+ REP 
aRTS +": GOSUB 84: PRINT: HTAB 
9: PRINT "1 RETRIEVE": PRINT: 
HTAB 9: PRINT "2 vliTH 'SUMS": P 
RINT : HTAB 9: PRINT "3 FREOUE 
NCIES": PRINT: HTAB 9: PRINT" 
4 OUIT" 

167 VTAB 21: GOSUB 28:C = 4: PRINT: G 
OSUB 32:S = Z: IF Z = 4 THEN 22 
3 

168 HOME:E = 3 : IF Z = 3 THEN 199 
169 X = 0: PRINT "REPORT TITLE?";: GOSU 

B 4:M$ =Z$: PRINT "HOW ~lANY ITE 
MS TO PRINT?": PRINT "(DEFAULT 
= ALL)";: GOSUB 4: IF Z$ < > "" 
THEN 171 

17 0 Y = A: FOR I = 1 TO Y:S%(I) = I:S(I 
) = 0: GOSUB 74: NEXT: GOTO 172 

171 C A: GOSUB 32 : Y = Z: PRINT "TYPE I 
N ITEM NUMBERS ONE AT A TIME.": 
PRINT : FOR I = 1 TO Y: CALL 
86~ : PRINT SPC( 16) " <-";: HTAB 
13:F PEEK (37): GOSUB 30: VT 
AB F + 1: HTAB 1: CALL - 868 : 
HTAB 7: PRINT L$(Z) :S(I) = 0:S% 
(I) = Z: GOSUB 74: NEXT 

172 P = 40: GOSUB 82: HTAB 1 3 : PRINT "S 
ELECT CASES":E = 3: PRINT: PRI 
NT "TYPE AN ITEM NUMBER , THEN TT 
S MINIMUM ANDMAXIMUH VALUES (IN 
THAT ORDER!) . PRESS RETURN AFT 
ER EACH ONE .": PRINT: PRINT" 
TYPE A SLASH (I) TO SKIP THE ' 0 
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R1 ."

173 PRINT "TO IGNORE A MINIMUM OR A MA

XIMUM, MERELYPRESS RETURN.": PR

INT : PRINT "TO FINISH, TYPE A

PERIOD (.), THEN PRESS RETURN.

":E = 3:0 = 0: PRINT

174 0=0+1: PRINT : FOR K = 1 TO 5:U

= (0 - 1) * 5 + K: PRINT 0M." S

PC( 3)"ITEM NUMBER?";: GOSUB 4:

E = 11: IF Z$ = "." THEN C = 2:

ON K GOTO 186: GOSUB 73: GOTO 1

88

175 IF Z$ = "/" AND K > 1 THEN C = 3:

GOSUB 73: GOSUB 72: GOTO 184

176 C = A:W = 0: GOSUB 32:S%(200 + U) =

Z:L = L%(Z): VTAB 23 - W: HTAB

5: CALL - 958: PRINT "** "L$(Z)

177 PRINT TAB( 7)"MINIMUM?";: GOSUB 4

: GOSUB 36: IP D = 1 THEN PRIN

■ T : GOTO 177

178 M$ (U) = Z$: IF Z$ = "." THEN C « 3

: ON K GOTO 186: GOSUB 73: GOTO

188

179 PRINT TAB( 7)"MAXIMUM?";: GOSUB 4

: GOSUB 36: IF D = 1 THEN PRINT

: GOTO 17 9

180 N$(U) - Z$: IF Z$ = "" OR Z$ =

THEN N$(U) = CHR$ (95)

181 IF Z$ = "." THEN U«U+1: ON KG

OTO 188,188,188,188,189

182 IP" K < 5 THEN PRINT : PRINT TAB ( 8

)"- OR -": PRINT
183

184

185

186

187

188

189

190

191

NEXT

IF 0 < 5 THEN PRINT : PRINT TAB( 8

+ AND +": GOTO 174

= 5 THEN 189

IP 0 = 0 THEN C = 1

GOTO 189

- 1

192

193

194

IF 0

0 = 0

GOSUB 73

GOSUB 72

IF S = 3 THEN 200

GOSUB 80:V =40: IF W > 0 THEN PRI

NT "HOW MANY COLUMNS PER LINE?"

;: GOSUB 4:V =Z

GOSUB 81: PRINT : PRINT : PRINT :

PRINT SPC( 10)M$: PRINT: PRINT

:PRINT :D = 0:1 =0: IF X < V T

HEN P = X: FOR J = 1 TO Y: PRIN

T L${S%(J)) SPC( 2 + S%(400 + J

) - LEN (L$(S%(J))));: NEXT :

PRINT : GOSUB 82

1=1+1: GOSUB 76: IP G = 5 THEN

195

IF X < V THEN FOR K = 1 TO Y:Q =

S%(K): PRINT R$(Q); SPC( 2 + S%

(400 + K) - LEN (R${Q)));:S(K)

= S(K) + VAL (R$(Q)): NEXT : GOS

UB 52: GOTO 195

GOSUB 52: GOSUB 52: GOSUB 52: FOR

K = 1 TO Y:Q = S%(K): GOSUB 55:

S(K) = S(K) + VAL (R$(Q)): NEXT

195 IF I < B THEN 192

196 IF X < V AND S = 2 THEN GOSUB 82:

GOSUB 53: GOSUB 52: FOR K = 1 T

0 Y:G = INT (S(K) * 100 + .5) /

100: PRINT G; SPC( S%(40 0 + K

) + 2 - LEN ( STR$ (G)));: NEXT

: GOSUB 52: GOTO 205

197 IF S = 2 THEN GOSUB 52: GOSUB 52:

GOSUB 52: PRINT SPC{ 10)"SUMS:"

: GOSUB 53:GOSUB 52: GOSUB 52:

FOR K = 1 TO Y:Q = S%(K) : PRIN

T L$(Q}": " INT (S(K) * 100 + .

5) / 100: GOSUB 53: NEXT : GOTO
205

198 GOTO 205

199 PRINT : PRINT "ITEM TO COUNT?";: G

OSUB 30:Y = Z: PRINT : PRINT A$

" MUST BE SORTED": PRINT "BY ";

: FLASH : PRINT L$(Y): NORMAL :

GOTO 172

200 GOSUB 80: GOSUB 81:R$

= 0:S%(I) = Y:X = I

+ 5:P = X + 6:

208

209

210

211

212

213

214

215

216

= "":D = 0:C

: GOSUB 74:X

IF W = 0 THE= X

N P = 40

201 PRINT : PRINT : PRINT L$(Y) SPC( X

- 3 - LEN (L$(Y)))"FREQUENCY":

GOSUB 82: PRINT: FOR I = 1 TO B

: GOSUB 76:- IF G = 5 THEN 204

202 IP R$(Y) < > R$ AND I < > 1 THEN P

RINT R$ SPC( X - LEN (R$))C:R$

= R$(Y): GOSUB 53:C = 1: GOTO

204

203 C = C + 1: IF I = 1 THEN R$ = R$(Y)

204 NEXT : PRINT R$ SPC( X - LEN (R$))

C: GOSUB 53

205 GOSUB 50: IF 0 < 1 THEN 166

206 PRINT : PRINT : PRINT : FOR Q = 1

TO 30: PRINT "*";: NEXT : PRINT

: PRINT "THESE CRITERIA WERE US

ED:": PRINT : PRINT :I = 0

207 I = I + 1: FOR K = 1 TO 5:0 = (I -
1) * 5 + K:Q = S%(200 + U): PRI

NT L$(Q}: PRINT SPC( 5)"MIN:"M$

(U): PRINT SPC( 5)"MAX:"N$(U):D

= 14: GOSUB 52: IF S%(201 + U)

= 0 THEN 210

IF K < 5 THEN PRINT : PRINT SPC(

8)"- OR -": PRINT

NEXT K

IF I < 0 THEN PRINT PRINT "

- AND": PRINT : GOTO 207

GOTO 166

HOME :E = 7: PRINT TAB( 15)"UTILI

TIES": VTAB 7: HTAB 9: PRINT "1

UPLOAD": PRINT : HTAB 9: PRINT

"2 DOWNLOAD": PRINT : HTAB 9: P

RINT "3 DRIVE SELECT": PRINT :

HTAB 9: PRINT "4 QUIT"

VTAB 18: GOSUB 28:C = 4: PRINT : G

OSUB 32: ON Z GOTO 214,216,218,

223

GOSUB 84: GOSUB 65: FOR I = 1 TO B

: GOSUB 47: FOR J = 1 TO A: IF

LEN (R${J)) < L%(J) THEN FOR K

= 1 TO L%(J) - LEN (R$(J)):R$(J

) = R$(J) + " ": NEXT

NEXT :Q = I: GOSUB 48: NEXT : GOSU

B 65: GOTO 91

GOSUB 84: GOSUB 65: FOR I = 1 TO B

: GOSUB 47: FOR J = 1 TO A: FOR

K = L%(J) TO 1 STEP - It IF MI

D$ (R$(J),K,1) < > " " THEN R$(
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R I • n 

173 PRINT "TO IGNORE A MINIMUM OR A MA 
XIMUM, MERELYPRESS RETURN .": PR 
INT : PRINT "TO FINISH, TYPE A 
PERIOD (.), THE~ PRESS RETURN. 
":E = 3:0 = 0: PRINT 

174 0 = 0 + 1: PRINT: FOR K = 1 TO 5:U 
= (0 - 1) * 5 + K: PRINT 0"." S 
PC( 3)"ITEM NUMBER?";: GOSUB 4: 
E = 11: IF Z$ = "." THEN C = 2: 
ON K GOTO 186: GOSUB 73 : GO TO 1 
88 

175 IF Z$ = "I " AND K > 1 THEN C = 3: 
GOSUB 73: GOSUB 72: GOTO 184 

176 C = A:W = 0: GOSUB 32 :S%(200 + U) = 
Z:L = L%(Z): VTAB 23 - W: HTAB 
5: CALL - 958: PRINT "** "L$(Z) 

177 PRINT TAB ( 7) "MINIMUM?" ;: GOSUB 4 
: GOSUB 36: IF D = 1 THEN PRIN 
T : GO TO 177 

178 ' M$ (U) = Z$: IF Z$ = " ." THEN C = 3 
: ON K GOTO 186: GOSUB 73: GOTO 
188 

179 PRINT TAB( 7) "MAXIMUM?" ;: GOSUB 4 
: GOSUB 36: IF D = 1 THEN PRINT 
: GOTO 179 

180 N$(U) • Z$: IF Z$ = "" OR Z$ = "." 
THEN N$(U) • CHR$ (95) 

181 IF Z$ • "." THEN U • U + 1: ON K G 
OTO 188,188,188,188,189 

182 lEi K' < 5 THEN PRINT PRINT TAB ( 8 
)"- OR -": PRINT 

183 NEXT 
184 IF 0 < 5 THEN PRINT: PRINT TAB( 8 

) "+ AND +": GOTO 174 
185 IF 0 = 5 THEN 189 
186 0 = 0 - 1: IF 0 = 0 THEN C = 1 
187 GOSUB 73: GOTO 189 
188 GOSUB 72 
189 IF S = 3 THEN 200 
190 GOSUB 80:V = 40: IF W > 0 THEN PRI 

NT "HOW MANY COLUMNS PER LINE?" 
;: GOSUB 4:V =Z 

191 GOSUB 81: PRINT: PRINT: PRINT: 
PRINT SPC( 10)M$: PRINT: PRINT 
:PRINT :D = 0:I = 0: IF X < V T 
HEN P = X: FOR J = 1 TO Y: PRIN 
T L$(S%(J)) SPC( 2 + S%(400 + J 
) - LEN (L$(S%(J))));: NEXT: 
PRINT : GOSUB 82 

192 I = I + 1: GOSUB 76: IF G = 5 THEN 
195 

193 IF X < V THEN FOR K = 1 TO Y: Q = 
S%(K): PRINT R$(Q); SPC( 2 + S% 
(400 + K) - LEN (R$(Q)));:S(K) 
= S(K) + VAL (R$(Q)) : NEXT: GOS 
UB 52: GOTO 195 

194 GOSUB 52: GOSUB 52: GOSUB 52: FOR 
K ~ 1 TO Y:Q = S%(K): GOSUB 55: 
S(K) = S(K) + VAL (R$(Q)): NEXT 

195 IF I < B THEN 192 
196 IF X < V AND S = 2 THEN GOSUB 82: 

GOSUB 53: GOSUB 52: FOR K = 1 T 
o Y:G = INT (S(K) * 100 + .5) I 
100: PRINT G; SPC( S%(40 0 + K 
) + 2 - LEN ( STR$ (G)));: NEXT 

: GOSUB 52: GOTO 205 
197 IF S = 2 THEN GOSUB 52 : GOSUB 52: 

GOSUB 52: PRINT SPC ( 10) "SUMS:" 
: GOSUB 53:GOSUB 52: GOSUB 52: 
FOR K = 1 TO Y:Q = S%(K) : PRIN 
T L$(Q)": " INT (S(K) * 100 + • 
5) I 100: GOSUB 53: NEXT: GOTO 
205 

198 GOTO 205 
199 PRINT: PRINT "ITEM TO COUNT?";: G 

OSUB 30:Y = Z: PRINT: PRINT A$ 
n MUST BE SORTED": PRINT "BY "; 
: FLASH: PRINT L$(Y): NORMAL : 
GOTO 172 

200 GOSUB 80: GOSUB 81:R$ = "":D = 0:C 
= 0:S%(I) = Y:X = 0: GOSUB 74 :X 
= X + 5:P = X + 6 : IF W = 0 THE 
N P = 40 

201 PRINT: PRINT: PRINT L$(Y) SPC( X 
- 3 - LEN (L$(Y))) "FREQUENCY": 
GOSUB 82: PRINT: FOR I = 1 TO B 
: GOSUB 76 :.- IF G = 5 THEN 204 

202 IF R$(Y) < > R$ AND I < > 1 THEN P 
RINT R$ SPC( X - LEN (R$))C:R$ 
= R$(Y): GOSUB 53:C = 1: GOTO 
204 

203 C = C + 1: IF I = 1 THEN R$ = R$(Y) 
204 NEXT: PRINT R$ SPC( X - LEN (R$)) 

C: GOSUB 53 
205 GOSUB 50: IF 0 < 1 THEN 166 
206 PRINT: PRINT : PRINT : FOR Q = 1 

TO 30: PRINT "*";: NEXT: PRINT 
: PRINT "THESE CRITERIA WERE US 
ED:": PRINT: PRINT :I = 0 

207 I = I + 1: FOR K = 1 TO 5:U = (I -
1) * 5 + K:Q = S%(200 + U) : PRI 
NT L$(Q): PRINT SPC( 5)"MIN:"M$ 
(U): PRINT "SPC( 5)"MAX:"N$(U):D 
= 14: GOSUB 52: IF S%(201 + U) 
= 0 THEN 210 

208 IF K < 5 THEN PRINT: PRINT SPC( 
8)"- OR -": PRINT 

209 NEXT K 
210 IF I < 0 THEN PRINT : PRINT " 

- AND": PRI NT : GOTO 207 
211 GOTO 166 
212 HOME:E = 7: PRINT TAB( 15)"UTILI 

TIES": VTAB 7: HTAB 9: PRINT "1 
UPLOAD": PRINT: HTAB 9: PRINT 
"2 DOWNLOAD": PRINT : HTAB 9: P 
RINT "3 DRIVE SELECT": PRINT: 

HTAB 9: PRINT "4 QUIT" 
213 VTAB 18: GOSUB 28:C = 4: PRINT: G 

OSUB 32: ON Z GOTO 214,216,218, 
223 

214 GOSUB 84: GOSUB 65: FOR I = 1 TO B 
: GOSUB 47: FOR J = 1 TO A: IF 
LEN (R$(J)) < L%(J) THEN FOR K 
= 1 TO L%(J) - LEN (R$(J ) ) :R$(J 
) = R$(J) + " ": NEXT 

215 NEXT:Q = I: GOSUB 48: NEXT: GOSU 
B 65: GOTO 91 

216 GOSUB 84: GOSUB 65: FOR I = 1 TO B 
: GOSUB 47: FOR J = 1 TO A: FOR 
K. = L%(J) TO 1 STEP - 1: IF MI 
D$ (R$(J) ,K,l) < > " " THEN R$( 
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J) = LEFTS (R?(J),K):K=1

217 NEXT : NEXT :Q = I: GOSUB 48: NEXT

: GOSUB 65: GOTO 91

218 HOME : VTAB 6:E = 4: PRINT TAB{ 5)

"DISK DRIVE FOR DATA FILES?";:C

= 2: GOSUB 31:V = Z:N = 0: GOTO

89

219 Y = PEEK (222): IF Y = 255 THEN 223

220 IF Y = 5 THEN HOME : VTAB 10: PRIN

T A$" IS EMPTY 1": GOSUB 3: CALL

768: GOTO 91

221 TEXT : IF Y = 6 OR Y = 11 OR Y = 2

OR Y = 3 THEN CALL 768: GOTO 93

222 POKE 216,0: RESUME

223 IF F = 1 THEN GOSUB 66

224 TEXT : CALL - 868: HTAB 17: FLASH

: PRINT "SO LONG": NORMAL

225 DATA 104,168,104,162,223,154,72,15

2,72,9b,ENTER, DELETE, CHANGE,

PRINT, SORT €

Ifyou have an Original or an Upgrade BASIC PET,

you'll find this repeating-keys program frequently useful,

especially when you need to make corrections to a large

program.

-WE REGRET—

WE CAN* NO LONGER

LIST ALL OF OUR FRIGES

(that's how close we

cut our margins).

But we still have

great deals:

COMMODORE 8032

$1065.00

And we now have a mega-

value catalog for just a

dollar. Call or write today.

PHILADELPHIA

COMPUTER

DISCOUNT

P.O. Box 170

St. Davids, PA 19087

(218) 687-8840

MAIL ORDER PHONE

1-800-345-1289

PET Auto
Repeat
Art Hunkins

School of Music

University of North Carolina at Greensboro

Greensboro, NC

These programs were adapted from several

sources. SYS889 enables them both. The same

command also disables the repeat function, which,

incidentally, works for all keys. Auto repeat must

be disabled for cassette functions to operate.

In the Original ROM version. POKE914,(30)

specifies the .5 second delay time (hold time) before

the character begins to repeal. POKE932, (4)

specifies the repeat rate. Either value can be

changed. For Upgrade ROMs, the locations are.

respectively, POKE927,(30) and POKE945.(4).

liolh programs store in the second cassette

buffer. Whenever the need for extensive program

edit ing arises, an auto repeat function is a real

timesaver.

Program 1.

100 REM FOR ORIGINAL ROMS

110 DATA120,56,169,233,237,26,2,141,26

120 DATA2,88,96,173,3,2,201,255

130 DATA208,12,169,0,141,119,3,169

140 DATA30,141,120,3,208,30,238,119

150 DATA3,173,120,3,205,119,3,176,19

160 DATA169,4,141,120,3,169,0,141,3,2

170 DATA141,119,3,169,2,141,37,2,24

180 DATA76,133,230

190 FORI=889TO9 52:READJ:POKEI,J:NEXT

Program 2.

100 REM FOR UPGRADE ROMS

110 DATA120,56,169,233,229,14 5,13 3,14 5

120 DATA165,144,201,46,208,6,169,147

130 DATA133,144,208,4,169,46,133,144

140 DATA88,96,165,151,201,255

150 DATA208,12,169,0,141,119,3,169

160 DATA30,141,120,3,208,28,238,119

170 DATA3,173,120,3,205,119,3,176,17

180 DATA169,4,141,120,3,169,0,133,151

190 DATA141,119,3,169,2,133,168, 24

200 DATA76,46,230

210 FORI=889TO963:READJ:POKEI,J:NEXT @
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J) = LEFT' (R,(J) ,K) :K=1 
217 NEXT : NEXT : Q = I: GOSGB 48: NEXT 

: GOSUB 65: GOTO 91 
218 HOME: VTAB 6:E = 4: PRINT TAB ( 5) 

"DISK DRIVE FOR DATA FILES?";:C 
= 2: GOSUB 31:V = Z:N = 0: GOTO 
89 

219 Y = PEEK (222) : IF Y = 255 THEN 223 
· 220 IF Y = 5 THEN HOME: VTAB 10: PRIN 

T A' " IS EMPTY!": GOSUB 3: CALL 
768: GOTO 91 

221 TEXT: I F Y = 6 OR Y = 11 OR Y = 2 
OR Y = 3 THEN CALL 768: GOTO 93 

222 POKE 216,0: RESUME 
223 IF F = 1 THEN GOSUB 66 
224 TEXT: CALL - 868: STAB 17: FLASH 

: PRINT "SO LONG" : NORMAL 
225 DATA 104,168,104,162,223,154,72,15 

2 ,72, 9b , ENTER, DELETE, CHANGE, 
PR I NT , SORT © 

rWE REGRET-------, 

WE CAN ·NO LONGER 
LIST ALL OF OUR PRICES 

(that's how close we 
cut our margins). 

But we still have 
great deals : 

COlI/IlI/IODORE 8032 
$1068.00 

And we now have a mega­
value catalog for just a 
dollar. Call or write today. 

PHILADELPHIA 
COMPUTER 
DISCOUNT 
P.O. Box 170 
St. Davids, PA 19087 

(1118) 887-8840 

MAIL ORDER PHONE 

1-800-348-1289 

IJyo li have all Original ora n Upgrade BASIC PET, 
you'll Jind this re/Jea.ting-ke),s /Jrogralll Jrequentl), 1lseJlll, 
eSjJeciall)' when you need 10 malie corrections to a large 
/Jrogra III . 

PET Auto 
Repeat 
Art Hunkins 
School of Music 
University of North Carolina at Greensboro 
Greensboro. NC 

These programs we re adapted from several 
sou rces . 5 Y5889 e nables them both. The sa me 
commalld also disables the re pea l functio n, which, 
in cidentall y, works fo r all keys, Auto repeal tlluSt 
be disabled for cassette function s to operate . 

[n the O ri gina l ROM version , POKE9 14,(30) 
spec ifies the .5 second delay lime (hold time) be fo re 
the cha racte r begins to re peal. PO KE932, (4) 
specifies the re peat rate. Eithe r value can be 
changed. For Upgrad e ROMs, the loca tions are , 
res pecti vely, POKE927 ,(30) and POKE945,(4). 

Both programs sto re in the second cassette 
bufTe r. Whe neve r the need for ex tensive p rogram 
edi ting arises, an auto repeal fun ctio n is a real 
timesaver. 

Program I. 

100 REM FOR ORIGINAL ROMS 
110 DATA120 , 56,169 , 233 , 237 , 26 , 2 ,1 41 , 26 
120 DATA2,88,96 ,1 73 ,3, 2 , 201,255 
130 DATA208 ,1 2, 1 69,0 ,1 41 ,1 19 , 3 ,1 69 
140 DATA30 ,1 41 ,1 20 , 3 , 208 , 30,238 ,11 9 
150 DATA3 , 173,120 , 3 , 205,119,3 ,1 76,19 
1 60 DATA169 , 4 , 14 1 ,1 20,3 ,1 69,0 ,1 41,3 , 2 
170 DATA141 ,1 19 , 3 ,1 69,2,141,37 , 2,24 
180 DATA76 , 133 , 230 
19 0 FORI=889T0952 : READJ : POKEI,J:NEXT 

Program 2. 

100 REM FOR UPGRADE ROMS 
11 0 DATA120 , 56,169 , 233 , 229 ,1 45,133, 145 
1 20 DATA165,144 , 201,46,20 8 ,6,169,147 
1 30 DATA133,144 , 208,4 , 169,46,133,144 
1 40 DATA8 8,96, 165 , 151 , 201 , 255 
150 ' DATA208,12,169,0,141,119,3,169 
160 DATA30,141,120,3,208,28,238,119 
170 DATA3,173, 1 20 , 3,205 ,11 9,3 ,176,17 
1 80 DATA169,4,141,120 , 3 ,1 69,0 ,1 33 ,1 51 
190 DATA141 ,11 9 , 3 , 169, 2 , 13 3 ,1 68 , 24 
2 00 DATA76 ,4 6 , 230 
210 FORI=889T0963:READJ :POKEI,J :NEXT © 
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.•I grab bag of tricks and \ IV. techniques to make pro

gramming easier and safer.

VIC Curiosities
Doug Ferguson

Elida OH "

Here's a potpourri of odd things I discovered by

accident on the keyboard of the VIC-20. I hope

you find something useful.

Cold Start By SYS 64802

You, too, may hate turning your VIC off and on to

clear all the Funny POKEs you've made or to eel a

clean start after strange happenings. Save your

power switch by typing SYS 64802. Of course,

you'll Still have to power down the usual way in the

event of a crash or lock-up.

One-handed RUN

It is already generally known thai some operations

may be initiated using one hand. You can stop a

program hy merely hitting the RUN/STOP key.

And you might know the quick way to LOAD: just

hold down the left shift key with your thumb and

touch the RUN/STOP key. But how does one

initiate a RUN' with one hand?

Easy. Type quotation marks followed by left-

shifted RUN/STOP. I usually hold down the left

shift key with my thumb and touch the "2" key and

then the RUN/STOP key in sequence with my

middle finger of the same hand. Try it! You'll see a

quick flash of an error and then a RUX will begin.

A lot easier than typing RUN and hitting RETURN

all of the lime. Incidentally, if you want a mvsterious-

looking two-handed RUX, try SYS 508:10.

LIST Killer

Would you like lo prevent nosy people from reading

your program? Add a line to POKE 755,200. Un

fortunately, it only works if they RUX it before

they try to LIST it. By the way. don't let this trick

preventyou from listing your own stuff. POKE

755,199 to restore the LIST function.

SAVE Killer

This is the LIST killer's big brother. (Like its sibling,

it only works if the program is first RUN.) It also

kills RUN/STOP and the RESTORE kev in order

lo prevent easy reversal. To make it work, add this

line to your program: POKE 802.0: POKE 803,0:

POKE 818.165. This should discourage the casual

thief. Remember, you cannot use your RUN/STOP

kev. To undo this little trick POKE 802.243: POKE

803,243: POKE 818.133. ©

C^D

from

miDUUEST miCRO

UN-WORD PROCESSOR 2 ... $14.95
An eosy-to-use word processor. Work; with any

siie VIC — standard or expanded memory |3K.

8K, 16K| — and VIC-1515 or R5-232 printer". Enter

text . . . Edit . . . Lisl . .. Save to tape or disk and

append paragraphs for a final document. Allows

control codes within the lest for changing punter modes

(e.g. BOLDi. Menu selection o( single or double spoce,

GRARX MENAGERIE (SI 1.95). OeTOr.stralewha.^SSOQmiradecaodoiWprogram
set unieoihn ViC s graphics SHOWOFF contntps Color Koleidoscope Arcode Crilten, Cuiiom Fonts.

Electronic* S<rWmotrc, and Mv\k Nototion PLOTTING uses dolplot and line-plot routines 'a iraVe cquo-

tion* parlorm compute. videO'Ort on your sc.etm CTanpe equation vofues ond create you' awn interesting

potte'ns. P»ot 'osjtrhei n*ay c& tosiiy mciudpd in irour own programs.

BANNER. HE AOLINER (514.95). Two P,o3.Om set moi.es GIANT headlines and banners on

your printer. HEADLtNEK pr.nti lorge .■•■■•:■ actosi the page in three sboi. BANNER turns the

choroders sidewayl. printing continuousiy down the poper roll. Up to three lines of Ian. neorty unlimited

in length. (Haw obouf a ten-foot long "WEtCOME HOME"?I for VIC-1515 or HS-232 printers -

feed, idth, and number of copies lo pr

TERMINAL-40
NEW. hi.

ulate

. $29.95
TERMINAL-JO program displays 40 uppercase

dard te.mmol Add 0 BIZCOMP or VIC

tor RSI32 modem with interlace' i ond occe

any of ihe tiee Bulletin Boards oround the co

baud, lull or tialf duple*, support! control

printer KCQUireS *IC 20 ond 8K memory ex

TERMINAL-22 ($14.95) Som
r.hnrO£H" Imei and full duple, only Run

s SOURCE. TELENET, or

ntry (list included) 300

odes, screen dump to

ansion

as TERM dOe.topt 21

on standard 5* VIC

TICKERTAPE {SI 4.95). Intermpl-dri
color. Add* motio

printing T-o built

full sets of <ustom character fonts; UPPERCASE. lawHrcase, n

punctuotion, etc Simple to Fonty styles Upper ond lower cas

separately; lood upper olone to save spoce - - k>pd both f

501. May he used with TICttEBTAPt.

essage gl.de smoolhh/ocrcm the screen I

st lo any mosioge display Position on any line, even mii with norma

iol>.' nondord ond BOLD {or usb tuitom se« from our UBRARY VOL. 1

rf«g

VIC-PICS .... digitized pictures! $18.95
Nineteen fascinating high-resolution pictures to display

on your VIC screen. Created by digitizing video camera

images. Includes portraits, models, scenery, and much

more. Over I6K points analyzed in each picture. Three

styles: hi-contrast, dithered, and colorized. Compatible

with both color and B/W sets.

GRAFIX DESIGNER (514.95). r.
tuitorr graphics characters GEN EDIT deploys

edit or recall at random Loao OATAMAKER ~n

program instructions included for appending t

Build libraries of g.ophics throw aw

RS-232 INTERFACE ($49.95). Ge

TQct tfjmmuriKoIe^ wilh rucii vo 'h]cj"J seri

into User ParTr rieed^ no eiftcrnal power Bi-d

Full 'nstruc^iOfii tor \j\g Induces M/l nond

graph pope.1

ire OUt ol your VIC Plug in inter

rinlers ond modems Simply plua

tionol optralron 90 day warranty

-RS-23? pr ;qui:

miDUUEST miCRC Associates PO Box 5148 tC.mo.64110
include Si.25 for Dos'cige and hondting.

Mi&iourj residents odd 4.6% >a!e* tax.
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II grab bag oJ I rich" a lid V/ C lech lIi'll/es 10 lIIahe /Jro­
grawwing rosier and .wjt)}', 

VIC Curiosities 
Doug Ferguson 
Elido,OH 

He re's" potpourri of odd thin gs I discove red b)' 
acc id e nt o n th c keyboard o f th e V IC-20. I ho pe 
)'Ou find something useful. 

Cold Start By SYS 64802 

illll1ate a RUN with one hand? 
Easy. T ype quotation marks followed by left­

shi fted R UN/STO P. I usua ll y hold d ow n th e le n 
shi ft key wi th m y thum b "nd to uch thc "2" key and 
thc nthc RUi\/STOP kcy in seq ue ncc with mv 
middle fi nger of th e sa me hanel. Try it! Yo u' ll see a 
quick flash o f an e rro r and the n a RUl'\ will begi n . 
A lot cas icr than typi ng RUN and hitting RET R . 
a ll ofthc time. Incidem"lIy, if yo u w" nt a mystcrio us­
look ing two-ha nded RUN, try SYS 50830. 

LIST Killer 

You. too. may hale lurning yo u r V IC o fland o n to 
dear " II th e funn), POKEs you've made or to gct a 
clean start after st ran ge happe nings. Sa,'c you r 
power swi tch by typing SYS 04802. Of co u rse, 
>'ou 'll still have to powe r down th e usual \\'ay in th e 
even t o f " cras h o r lock-up. 

Wou ld you like to prevc n1.nosy people from reading 
vour program) Add a line to POh:E 755.200. u n­
fo rtunately. itonly works if they Rui\ it bcforc 
they tr ~ ' to LI ST it. By the wa)'. d o n 't let this tri ck 
prc"em yol/ i'roml istin g yo ur own stuff. POKE 
755. 199 to resto rc th e LI ST functio n. 
SAVE Killer 
T hi s is the LI ST ki llcr's big broth er. (Like its sibling , 
it o n ly works if the p rogram is first R UN. ) It a lso 
kills RUi\/STOP and the RESTORE key in orde r 
to pre\'ent easy reve rsa l. To make it wo r k. add this 
linc to your program: POKE 802 .0: POK!:: 80:{.O: 

One-handed RUN 
It is a lready genera ll y kno\" 11 lhal some operations 
Illa r be initia teci usin g o ne ha nd. '{O ll ca n stop a 
program hy mcrely hilling the RUN /STOP ke),. 
A nd you mig ht kilO\\, th e quick wa)' to LOA D: just 
ho ld dOlm the left sh ift key " 'ith ),ou r thu mb a nd 
IOLi ch th e RUN /STOP key. BlIt hal\' does one 

POK E 8 18. 165. This should discouragc th c cas ual 
thicf'. Re mem ber. vo u cannot use vOur RUN/STO P 
key. To undo thi s iill ie tr ick POKE 802.243: POKE 
803 .2-13: POKE818. 133 . © 

UN -WORD PROCESSOR 2 . . . $14 .95 
An ea~y - t o ·u se ward p ra ceu ar Works wilh any 
si le VIC - sta ndard 01 e .pande d memory (3K. 
8K. 16K ) - ond VIC- ISI S a r RS· 232 pri nter ' , Enler 
tell t , Ed ll . l is t . Save 10 tope or d isk and 
app e nd pa ragraph s for 0 final document. Allows 
(o" uol codel wi ,h,n Ihe l e ~ 1 fOr chong ,ng pronle' model 
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mi* VIC-20 SOFTWARE

MIS 15 proud to announce the release of our latest

program. CHECKBOOK. Your VIC-2Q Computer can do

more than just play games CHECKBOOK changes your

VIC-20 from a game machine to an effective personal

accounting tool

CHECKBOOK is a comprehensive check accounting

software package, which consists of CHECKWWRITER,

CHECKREADER, and DATATAPE.

CHECKWRITER is a program which records and files all

your checking account transactions CHECKWRITER also
automatically balances your checking account, including

service charges, both by month and check This information

is then automatically stored onto the provided DATATAPE.

CHECKREADER is a search/accumulate/list program,

which can be very useful in analyzing the family budget

CHECKREADER can search for any specified check or

deposit, ar can search for any specified series of checks or

deposits, while automatically accumulating the totals For
example, you can search for the check written to CASH on

January 12. or you can search and accumulate all the

checks written to CASH during the month of January

CHECKREADER also has an option for using your VIC

1 515 printer to list out the information on hardcopy

DATATAPE is a high quality data cassette provided to

store your checking account transactions

CHECKBOOK is available on cassette, wtth complete

documentation, enclosed in an attractive vinyl binder for

£19.95.
MIS produces the finest educational, recreational, and

functional software available for the Commodore VIC-20
Personal Computer See CHECKBOOK and other MIS
software at your local computer store or order direct from

MIS, phone orders and COD. accepted. California

residents add sales tax

COMING SOONE

:250Fern Rock

-Boulder Creek. CA 95006-

-(408) 338-9546-

A Light Pen For Under $10
William Hale, Albuquerque, NM

The light pen capabilities of the VIC-20 can be put

to use for less than $ 10 (or for less than $2 it you

have a connector to mate with game port connec

tor). All that is needed is a ballpoint pen case or

fine tip marker pen case, a photodiode or photo-

transistor, a resistor, three to four feet of shielded

cable, and a 9-pin female connector.

The phototransistor can be a Radio Shack

Catalog No. 276-138 ($.89) or aSylvania ECG-3038

($1.25). The ECG-3038 is the smaller of the two

and fits closer to the fine tip of a marker pen. A

I/8-watt resistor, IK for the ECG-3038 and 100K

for the RS 27(i-138, is connected between the col

lector of the phototransistor and +5V located on

Pin 7 on the game port connector. The collector of

the phototransistor is also connected to the light

pen input on Pin fi of the game port connector and

its emitter to ground, located on Pin 8.

The phototransistor is mounted in the Lip of a

pen case as near to the opening as possible and is

lied to the connector via a shielded cable. Solder

the collector to the center conductor and the emitter

to the shield. A pushbutton can be added between

the emitter and the shield at the pen to prevent

false triggering. The other end of the shielded

cable will, of course, be connected to the game port

mating connector where the load resistor should

be located between Pins (5 and 7. A one shot multi

vibrator could be added between tbe phototransis

tor output and Pin 6 in case the CRT of the user's

monitor or TV screen is weak. In my case, I found

it was not necessary with either of the light pens I

constructed.

The principle of operation is quite simple.

With the pen touching the screen, the scanning

beam of the CRT causes the phototransistor to

produce a negative pulse. This pulse is used by the

VIC-20 to latch into memory locations 3(5870 and

36871 the horizontal and vertical position of the

scan line via numbers ranging from 0 to 128. I was

able to obtain repeatable readings out of the vertical

location (36871), but the horizontal (36870) was

not as reliable. In my case, I feel this was due lo a

slight 60Hz ripple in my CRT sweep circuitry

causing tbe scan line pulse to change periodic rate.

By PEEKing into these locations, a user could

recognize tbe scan line position and branch a pro

gram accordingly. Uses could be a menu, listings,

multiple choice answers, and for chase or move-the-

target type* games. @
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T he light pen capabi lities of the V IC-20 can be put 
10 li se ro r less than $ 10 (o r ro r less than $2 if )'O U 
ha ve a connector to mate with ga me port connec­
tor). All that is needed is a ballpoint pen case o r 
fine tip marker pen case, a photodiode or photo­
transistor, a resistor, three to four reet or shielded 
cable. and a 9-pi n fe male connector. 

T he phototransistor can be a Radi n Shack 
Catalog No. 276- 138 ($.89) o r a Sylva nia ECG-3038 
(5 1.25). T he ECG-3038 is the smalle r of the twO 
and fits close r to the fin e tip o f a marke r pen. A 
liS-wall resistor . I K for Ihe ECG-3038 and lOOK 
ror Ihe RS 276- 138, is connected between the co l­
lecto r of the phototrans isto r and + 5 V loca ted on 
Pin 7 on th e game POrL con necto r. The collenor of 
Ihe phototrans istor is also connected 10 Ihe li ght 
pe n in put. on Pin 6 of th e ga me port connector and 
it s c llliue r to g ro und , located on Pin 8. 

T he photol.ransis tor is mounted in the tip o f a 
pe n case as near [ 0 the opening as possib le and is 
tied to tlt e connector via a shielded cab le. Solder 
th e co ll eclor to the cente r conducto r and t he em itter 
to the shield. A pushbutto ll ca n be added between 
the em ill er and the shield at the pen to preve llt 
false tri ggering. The other end o f the shielded 

cable will , o f course, be cO llnected to the ga me po rt 
matin g connector where the load resistor sho uld 
be loca l.ed be l ween Pins 6 and 7. A one shOl mul ti­
vibrato r could be added between the phototransis­
tor output and Pin 6 in case the CRT of the user's 
mo ni tor o r TV screen is wea k. In m)' case, I found 
it was not necessary wilh eilhe r of th e li g ht pens I 
const rUCleci. 

T he principle o r ope ration is qu ite simple. 
With the pen touching the screen, the scann ing 
beam o r the CRT ca uses th e phototransistor to 
produce a negative pulse. T his pulse is used b), the 
VIC-20 to latch inlo memory local.ions 36870 and 
3687 1 the horizontal and ve rtical position o f the 
scan lin e \'ia numbers ranging from 0 to 128. I was 
able to obtain repeatable read ings out of the vertica l 
location (3687 1), bUI the hori zontal (36870) was 
not as reliab le. In my case. I fcclthis was due Lo a 
sli ght 60 1-1 , ripple in m)' CRT sweep circuitr ), 
caus ing th e scan lin e pu lse to change periodic rate. 

B), PEE King into these locations , a user could 
recogni ze the sca n lin c position and branch a pro­
gram according ly. Uscs cou ld be a me nu , listin gs, 
mull ipl e choice answcrs , and Fo r chase o r move-the­
target type ga mes. © 
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This hybrid (a mixture ofBASIC and machine language)

utility program will quickly locate a target within a large

Atari "superstring."

Substring
Search
Utility Edward C Smith

Harrisburg, PA

The Atari can handle very long strings of data.

However, searching for a substring within a long-

string is slow when the search is executed entirely

in BASIC. A combination of BASIC and machine

language results in greater speed. Both methods

are presented below.

BASIC- A + [sold by Optimized Systems Software]

employs an instruction called "FIND," which

searches a long string to find a substring at a

specified starting location. If you don't have BASIC

A + , you can achieve similar results by utilizing a

subroutine that combines BASK' and machine

code.

Program 1 incorporates two subroutines for

comparison purposes. A long string ofdata (55*)2

bytes) is created to permit searching for any of 100

records. If you Rl'X the program, the prompt

"ENTER St'BSTRINC" will appear. Respond by
entering "RECORD # 100." After the next prompt

"ENTER START LOCATION," respond with " 1."

The next prompt "ENTER SELECTION 700 or

800." [f you respond with S00. you have selected

the BASIC subroutine to perform the search oper

ation. If you start your stopwatch immediately

after entering 800. it should take approximately 98

seconds until the answer "SEARCH RESULT =

5536" appears. This means that RECORD #100

starts at the 5536th byte of the long string (Y$).

Confirmation of the result is indicated by the next

line printed- FOUND STRINC = RECORD

#100."

You can prove this to yourself by typing (in

the direct mode): ?Y$(5536,5546). Now repeat the

same procedure, except after the prompt "ENTER

SELECTION 700 or 800," respond with "700."

You should receive the same answer in less than

one second. You may wish to try other substrings.

All answers are referenced to the beginning of the

main string.

Program Operation

Line 10 defines the size of all strings used. Y$ is the

main string. \$ is the substring and should not

exceed 255 bytes. DAT$ and R$ are used in con

struction ol the mam siring.

Lines 20 and 25 create a long siring (YS) to

simulate 100 records, numbered RECORD #1 to

RECORD #100 (5592 bytes).

Line -10 loads the 92 machine code bytes.

Lines 50 to 65 are the input prompts. A starling

location less than one is assumed to be one.

Line 70 directs execution ofchosen subroutine.

Lines 80 to 85 are possible search results. If no

substring is found, the search result is zero.

Lines 700 to 770 are the subroutine combining

BASIC and machine language. Inputs required for

the machine language portion defined by the USR

function are: (I) Main string Y$, (2) Substring X$,

(3) Length ofY& (4) Length ofX$-l, and (5) Starring
location.

Lines 800 to 870 are the subroutine written

entirely in BASIC. Inputs required for this routine

are identical to those used for subroutine 700.

Lines 900 to 920 check for abnormal entries.

Lines 20000 to 21050 load the machine code

bytes into page six ol memory.

Program 2 is a liberally remarked listing of the

assembled machine code.

Program I.

5 REM SUBSTRING SEARCH PROGRAM

6 REM BY EDWARD C. SMITH

7 REM APRIL 6,1982

10 DIM Y» (6000) , XS (255) ,DAT«(BO) ,R»<9>

12 REM Y* IS THE MAIN STRING - X* IS THE SUB

STRING - DAT* AND R» ARE USED TO DEVELOP

THE MAIN STRING

15 REM LINES 20 TG 25 CREATE A LARGE STRING.

PRINT V* TO SEE THIS STRING.

20 R*= "RECORD #" : DAT*=1- NAME.... ADDRESS.... C

ITY....STATE....PHONE "

25 FOR 1=1 TO 100:Y»(LEN(Y*)+1)«R«iY*(LEN(Y*

>+l)=STR»(I):Y«(LEN<Y*)+1)=DAT«:NEXT I

40 GDSUB 20000:REM LOAD MACHINE CODE BYTES

45 ? :REM SUBSTRING X* MUST BE LESS THAN 255

BYTES.

47 REM IF YOU ENTER "RECORD #100',START LOCA

TION 1, AND BO BASIC SUBROUTINE 800 SEARC

H TIME WILL BE 98 SECONDS.

: ? "ENTER SUBSTRING";:INPUT X»50

52

55

57

60

62

63

65

67

70 GDSUB SR:REM THE VALUE "A" RETURNED

E # OF BYTES TO THE RIGHT OF (Al-1)

BO ? CHR»(253);"SEARCH RESULT=";A1+A-1

83 IF A=>o THEN ? "STRING NOT FOUND":GOTO 50

85 ? "FOUND STRING=";Y»(Al+A-1,Al+A+LX-2)

90 GOTO 50

700 REM STRING SEARCH USING BOTH BASIC AND M

ACHINE CODE TOGETHER

705 LY=LEN<Y*>:LX=LEN(X«):P0KE 207,LX-l

"ENTER SEARCH START LOCATION";:INPUT Al

"700 BASIC PLUS MACHINE CODE"

"BOO BASIC CODE ONLY"

"ENTER SELECTION,700 or SOO";:INPUT SR

IS TH
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This hybrid (a mixtllre of BASIC and IIwehi"e lang uage) 
utility program will quickly locate ({ t£ilgel within a hl/ge 
Alari "superstring." 

Substring 
Search 
Utility Edword C Smith 

Hornsburg, PA 

Th e Atari ca n handle ve ry long strin gs 0 [" data . 
However. sea rching for a substrin g with ill a long 
strin g is s low whe n th e searc h is executed e ntire ly 
in BAS IC. A combination of BAS IC and machine 
language results in grea ter speed. Both methods 
are p rese l1led below. 

BASI C A + (50ld by O/)timized System5 Software] 
employs an instruction ca lled " FI ND ," which 
sea rches a lo ng strin g to find a substring at a 
speci li ed sta r! ing loca ti on. I f you don't have BAS I C 
r\ + . YOLI ca n achieve sim ilar results by ulili zil lg a 
subro utine tha t combines BASI C and mac hine 
code . 

Program I incorporales two subro utines for 
compa ri son purposes. A long string o f data (5592 
bytes) is creat ed to pe rmit searchi ng fo r any o f 100 
reco rds. If)'o u R ' N the program . the prompl 
" ENTE R SUBSTR ING" will ap pea r . Respond by 
ent e rin g "RECO RD # I 00 ." Afte r the next prompt 
''ENTE R START LOCATIO N." res pond with ., I." 
The nex t prompt " El\TE R SELECT ION 700 or 
800." I I' )'ou respond with 800. yo u have selected 
the BAS IC subroutine l.O perfo rm the sea rch oper­
atio n . If YO LI stan you r stopwatch imrn ed iatel y 
a rt e r enter ing 800. it sho uld take a pproximately 98 
seconds until the answ'er "SEARC H RES LT = 
553fi" appears . Th is means tha t RECO RD # I 00 
sta rts at the 5536th byte of the long strin g (YS). 
Conlirmation o f the res ul t is indicated by the nex t 
line printed - " FO ND STRll\G = RECO RD 
# 100." 

You can prove this to yo urself by typin g (in 
the di rect mode): >Y$(553fi.5546). No w repeat th e 
same procedure, except after the p rom pt " ENTER 
SELECT ION 700 or 800 : ' respo nd with " 700." 
You sho uld receive the same answer in less th an 
one second . You Illa y wish to try othe r subs trin gs. 
All answers are referenced to the beginning of th e 
malll strin g. 

Program Operation 
Line 10 d efin es the size of a ll strings used. Y$ is the 
mai n strin g. X , is the substring and sho uld no t 
exceed 255 bytes. DA T a nd R$ are used in con­
struClian of th e ma in slri ng. 

Lin es 20 a nd 25 create a long string (YS) to 
simulat e 100 reco rds. numbe red RECORD # I to 
RECO RD # I 00 (5592 bytcs). 

I.inc 40 load s the 92 mac hine code bytes. 
l.in es 50 to 6.') are th e inpu t pro mpts. A staning 

loca tion less than o ne is assulllccltu be one. 
l .i ne 70 d irects execution of chosen subroutine. 
Lines 80 to 85 a re poss ible search resu lts. If no 

substrin g is ["o und. the sea rch res nlL is zero. 
Lines 70n 10 770 a re the sllbroutine combining 

BAS IC and machine lang uage . Inputs req ui red for 
the machine language portion defined by the USR 
fun cti on are: ( I) Ma in strin g YS. (2) Slibstri ng XS. 
(3) Length o f Y$, (4) Length ofX$- I. and (5) Slartin g 
locat ion . 

Lines 800 to 870 are the subroutine wriu e n 
entirely in BAS IC. Inputs required fi)r Ihi s routine 
al 'e ide ntical to Ihose used for subrouline 700. 

Lines 900 to 920 check fo r ahnorma l ( ntri es. 
Lines 2()()()O 10 2 1 O!';O load Ihe machine code 

hytes int o page s ix or me mo !'),. 
Program ~ is a libe rall y remarked li sting of the 

assemb led machine (ode. 

Program I. 

5 REM SUBSTRING SEARCH PROGRAM 
6 RE H BY EDWARD C . SMITH 
7 REM APRIL 6,1982 
10 DIH V$(bOOO),X$( 2 SS),DAT$CSO>,R$C9) 
12 REM V$ IS THE MAIN STRING - X$ ]5 THE SUB 

STRING - OATS AND R. ARE USED TO DEVELOP 
THE MAIN STRING 

15 REM LINES 20 TO 25 CREATE A LARGE STRING. 
PRINT V' TO SEE THIS STRING. 

20 R, s -RECORD . " :DAT' ~ " NAME .... ADDRESS .... c 
ITV .... STATE .... PHONE . ... " 

25 FOR 1 = 1 TO 100 :V'CLENCY')+I) - R':Y'CLEN(Y' 
)+I) =STR'CI):Y'(LENCV')+I) ~DAT':NE X T I 

40 Gosue 20000:REM LOAD MACHINE CODE BYTES 
45 ? :REM SUBSTRING XS MUST BE LESS THAN 255 

BVTES. 
47 REM IF YOU ENTER ~ RECORD .100~,S TAR T LOCA 

TION 1 9 AND GO BASIC SUBROUTINE 800 SEA RC 
H TIME WILL BE 98 SECONDS. 

50 ? : ? "ENTER SUBSTRING"I:INPUT X, 
52 ? 
5S ? "ENTER SEARCH START LOCATION";:INPUT Al 
~7 ? 
60 ? "700 BASIC PLUS MACHINE CODE" 
62 ? "800 BASIC CODE ONLY " ~ 

63 ? 
65 ? "ENTER SELECTION,700 or 800-;:INPUT SR 
67 ? 
70 GOSUB SR:REM THE VALUE "A" RETURNED IS TH 

E • OF BYTES TO THE RIGHT OF CAl - I ) 
80 ? CHR'(25 3 );"SEARCH RESULT = ";Al+A-l 
8 3 IF A~O THEN ? "STRING NOT FOUND":GOTO 50 
85 ? "FOUND STRI NG B ";V'CA1+A - l , Al + A+LX-2) 
90 GOTO 50 
700 REM STRING SEARCH USING BOTH BASIC AND M 

ACHINE CODE TOGETHER 
705 LV BLENCV'):LX aLE NC X,) :PO KE 207,LX - l 



Orderline:

(303) 427-9036

Free Catalog
available upon request

ACR
A Point of Sale

• 350 Inventory Items

• Purchase Orders

• Report Generator

• Receiving Records

1 or 2 Drives

32K (Disk)

$169.95

Dealer Inquiries

Invited

exclusively distributed by:

HCMS
3489 W. 72nd. Avenue

Westminster, CO 80030

Another First!

SOFTWARE

STORES
for the ATARI 400/800*

PRESENTS

for the ATARI 400/800*

Use by itself or add to existing

memory for up to 96K RAM

A Simple Peek & Poke

Puts Your ATARI in a League

By Itself

manufactured by:

MaxRam Datawave Corporation

•ATARI is a registered trademark of ATARI. Inc.

Copycat
High-Performance

Disk Copier

Handles non-standard formats

• All Machine Languages

• Super-Fast Execution

• Supports 1 or 2 drives

$29.95

Cassette

Checkbook

Program

Balancer Program

• Multiple Accounts

• Creative Use of Graphics

$14.95

$2.00 Shipping and Handling.

Please add $1.50 for COD

Colorado residents, add 6.5% tax.

VISA and MC accepted

Computer Products

Tara Computer Produt is

3648 Southwestern Blvd.

Orchard Park, NY 14127
(716)662-7219

Introductory

Tara Computer Products Offer
2 Robcri Speck Pkwy., Suite 1500

MfSSISSauga, Ontario

Canada L47 1H8

{416)273-6820

OO

siUP

PUT AN END TO YOUR
MEMORY EXPANSION

PROBLEMS!

With the onK logical choice for 4HK

memory expansion of the Atari 100.

Upgrade with the new Tara Computer

48K RAM card for the 400.

Features:

• Easy installation.

•Cooler, less power hungry operation

compared to standard l6Kor 32K

products.

• Uses state-of-the-art 64K Dynamic

RAMs.

• Extends KM) useable tnemorj to 1SK.

• Allows higher performance SIM) soli-

ware to be run on your 400.

• Quality construction with gold edge

connector.

• Allows for disk operation.

Increase the performance of your

personal system efficiently and econo

mically wiih the new Tara Computer

48K RAM card. Available direct from

Tara Computer or from select dealers.

'ING

(Dealers' Inquiries Welcome).
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710 QOSUB 7O0;IF A = 0 THEN 770

72O B=LY-LX-fll+3

730 A=USR<1664,ADR<YS(A1>>,ADR(X*),B)

740 IF A=0 THEN Al=l

77O RETURN

BOO REM STRING SEARCH USING BASIC ONLY

805 LY=L£N<Y*):LX=LEN(X*>

BIO GOSUB 9OO:IF A=0 THEN 870

B20 FDR 1=1 TO LY-LX-Ai+2

830 IF Y*(A1+I-1,AI+I+LX-2)=X* THEN 850

840 NEXT I

845 A=O:A1=1:GOTO 870

850 A=I

B70 RETURN

900 REM CORRECT START LOCATION AI IF ENTERED

VALUE IS OUT OF RANGE

905 A=1:IF AK1 THEN Al = l

910 IF A1>LY-LX+1 OR LX>LY THEN A=O:AI=1

720 RETURN

20000 REM LOAD 72 MACHINE CODE BYTES

20005 FOR 1-1664 TO 1755:READ A:PDKE I,A:NEX
T I:RETURN

2000B DATA 104,104,133,204,104,133

20010 DATA 203,104,133,206,104,133

20020 DATA 205,104,141,222,6,104

20030 DATA 141,221,6,169,1,133

20040 DATA 212,169,0,133,213,160

20050 DATA 255,200,177,203,207,205

2O06O DATA 240,40,24,165,203,105

20070 DATA 1,133,203, 165,204,1 OS

2OO8O DATA 0,133,204,24,165,212

20090 DATA 105, 1, 133,212, 165,213

21000 DATA 105,0,133,213,205,222

21010 DATA 6,208,216,165,212.205

21020 DATA 221,6,208,209,240,7

21O30 DATA 152,197,207,206,204,240

21O4O DATA 6,169,0,133,212,133

21O5O DATA 213,96

Program 2.

10 ;

20 ;

30 ;

40 ;

50 ;

60 ;

70 ;

BO ;

90 ;

0100

01 10

0120

013O

0140

0150

0160

O17O

0180

O19O

0200

0210

0220

0230

0240

0250

0260

0270

0280

029O

O3OO

O31O

0320

0330

SUBSTRING SEARCH PROGRAM

BY EDWARD C. SMITH

APRIL 6,1982

CALLED FROM BASIC BY

A = USR< 1664, ADR(YS (AD),

ADR (X*) ,B)

WHERE

Y» IS THE MAIN STRING

LOCATED AT ADDRESS YD

X» IS THE SUBSTRING

LOCATED AT ADDRESS XD

;LX=LENGTH OF X*-l

;Al IS THE START OF

SEARCH MEASURED FROM

LEFT END OF Y*

;

;B=LY-LX-Al+3

;A2 IS THE RESULT

0 IF NOT FOUND

;

;NOTE;LX-1 MUST BE

POKED AT 207 <*CF)

*=»68O

YD=»CB

XD=SCD

LX=»CF

A2=*D4

PLA

PLA ;GET ADDRESS OF MAIN STRING

STA YD + 1

PLA

STA YD

PLA ;GET ADDRESS OF SUBSTRING

STA XD+1

PLA

STA XD

PLA ;SET ADDR OF MAX POSSIBLE COMPARES

0340 STA B+l

0350 PLA

0360 STA B

0370 ;INITIALIZE TO 1ST BYTE OF MAIN STR

ING

0380 LDA #*01

0390 STA A2

0400 LDA #*00

0410 STA A2+I

0420 START LDY #*FF

O430 NEXT INY

0440 CMP1 LDA (YD),Y ;COMPARE YTH BYTE OF MA

IN STRING VS SUBSTRING

0450 CMP (XD),Y

O46O BEQ CMP2

047O CLC

0480 ; MOVE TO NEXT BYTE IN MAINSTRING

049O LDA YD

0500 ADC #*01

0510 STA YD

O520 LDA YD+1

0530 ADC #«00

0540 STA YD+1

0550 CLC

0560 (UPDATE RESULT LOCATOR
O57O LDA A2

0580 ADC #»01

0590 STA A2

0600 LDA A2+1

061O ADC #«00

0620 STA A2+1

0630 CMP 8+1 ;IS MAX ALLOWABLE COMPARES REA

CHED?

0640 BNE START

0650 LDA A2 ; YES ON HIGH BY

TE

O66O CMP B ; IS MAX ALLOWABLE COMPARES REACH
ED?

0670 BNE START

0680 BED NOMATCH ; YES ON L

OW BYTE

0690 CMP2 TYA ; HAVE ALL BYTES OF SUBSTRING B
EEN LOOKED AT?

0700 CMP LX

0710 BNE NEXT ;NO

0720 BEQ RETN ;YES

0730 NOMATCH LDA ttSOO

0740 STA A2

0750 STA A2+1

0760 RETN RTS

0770 B=RETN+S02 ©

COMPUTE!

The Resource

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

PACIFIC
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(805) 543-1037
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710 eosue 900:IF A- O THEN 770 
720 B""LY-LX-Al+3 
730 A~USRC1664,ADRCY$CAl» , ADRCXS) , e) 

740 IF A- O THEN A121 
770 RETURN 
BOO REM STRING SEARCH USING BASIC ONLY 
BO~ LY -LENCYS):L X~LENCXS) 

BI0 GOSUe 900:IF ABO THEN 870 
B20 FOR 1=1 TO LY-L X-A l+ 2 
830 IF YSCAl+I-l,Al+I+LX-2)EXS THEN 8S0 
840 NEXT I 
845 A=O:Al ~l :GOTO 870 
850 A-I 
8 70 RETURN 
900 REM CORRECT START LOCATION Al IF ENTERED 

VALUE IS OUT OF RANGE 
905 A=I:IF Al < l THEN Al:l 
910 IF Al ) LY-LX+l OR LX >LY THEN A=O:Al=1 
920 RETURN 
20000 REM LOAD 92 MACHINE CODE BYTES 
20005 FOR 1- 1664 TO 1755:READ A:POKE I,A:NEX 

T I: RETURN 
20008 DATA 104,104,133,204,104,133 
20010 DATA 203,104,133,206,104,133 
20020 DATA 205 , 104,141,222 , 6,104 
20030 DATA 141 ,221,6,169,1,133 
20040 DATA 212,169,0,133,213,160 
20050 DATA 255,200,177,203,209,205 
20060 DATA 240,40,24,165,203,105 
20070 DATA 1,133,203,165,204,105 
20080 DATA 0,133,204,24,165,212 
20090 DATA 105,1,133,212,165,213 
21000 DATA 105,0,133 ,2 13,205,222 
21010 DATA 6,208,216,165,212,205 
21020 DATA 221,6,208,209 , 240,7 
21030 DATA 152,197,207,208,204,240 
21040 DATA 6,169,0 , 133,212,133 
21050 DATA 213,96 

Program 2. 

10 SUBSTRING SEARCH PROGRAM 
20 BY EDWARD C. SMITH 
30 APRIL 6,1982 
40 CALLED FROM BASIC BY 
SO A=USRClb64,ADRCYS(Al», 

ADR(XS) ,B) 
60 WHERE 
70 Y$ IS THE MAIN STRING 

LOCATED AT ADDRESS YD 
80 
90 XS IS THE SUBSTRING 

LOCATED AT ADDRESS XD 
0100 ; 
0110 ;LX = LENGTH OF XS-l 
0 120 
0 1 30 

0140 
0 150 
0160 

0170 
0180 

0190 

. 
;Al IS THE START OF 

SEARCH MEASURED FROM 
LEFT END OF YS . 

;B"'LY- LX-Al+ 3 
;A2 IS THE RESULT 

o IF NOT FOUND 

;NOTE:LX-l MUST BE 
POKED AT 207 (SCF) 
'=S680 

0200 YD :.: $CB 
0210 XD""SCD 
0220 L X= sCF 
0230 A2"'SD4 
0240 PLA 
0250 PLA ;GET ADDRESS OF MAIN STRING 
0260 STA YO+l 
0270 PLA 
0280 STA YO 
0290 PLA ; GET ADDRESS OF SUBSTRING 
0300 STA XD+l 
0310 PLA 
0320 STA XO 
0330 PLA ;GET ADOR OF HAX POSSIBLE COMPARES 

034:0 STA B+l 
0350 PLA 
0360 STA B 
0370 ;INITIALIZE TO 1ST BYTE OF MAIN STR 

ING 
0380 LDA .SOI 
0390 STA A2 
0400 LOA ISOO 
0410 STA A2+l 
0420 START LOY ISFF 
0430 NEXT INY 
0440 CMPl LOA (YD),Y ;COMPARE YTH BYTE OF MA 

IN STRING VS SUBSTRING 
0450 eMP (XD),Y 
0460 BEQ CMP2 
0470 CLC 
0480 ; MOVE TO NEXT BYTE IN HAINSTRINB 
0490 LDA YD 
0500 ADC •• 01 
0510 STA YD 
0~20 LDA YD+l 
0530 ADC .'00 
0540 STA YD+l 
0550 CLC 
0560 ;UPDATE RESULT LOCATOR 
0570 LDA A2 
0580 ADC .S01 
0590 STA A2 
0600 LDA A2+1 
0610 ADC "00 
0620 STA A2+1 
0630 CMP 8+1 ;IS MAX ALLOWABLE COMPARES REA 

CHED? 
0640 BNE START 
0650 LDA A2 ; YES ON HIGH BY 

TE 
0660 CMP B ;IS MAX ALLOWABLE COMPARES REACH 

ED? 
0670 BNE START 
0680 BEQ NOMATCH YES ON L 

OW BYTE 
0690 CMP2 TYA ;HAVE ALL BYTES OF SUBSTRING B 

EEN LOOKED AT ? 
0700 CMP L X 
0710 BNE NEXT ;NO 
0720 BEQ RETN ;YES 
0730 NOMATCH LDA *SOO 
0740 STA A2 
0750 STA A2+1 
0760 RETN RTS 
0770 B=RETN+$02 ~ 

COMPUTE! 
The Resou rce 

Verba1im 
flexible disks 
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Program 2. Bouncing Ball

Initialization

oooo

A Monthly Column

All computer users can benefit from this month's column

- many of Bill's observations and hints are not specific to

the Atari. If you're thinking of translating a BASIC

game program into machine language to achieve greater

speed, you'llfind some valuable information below. For

example, there's a discussion of the "ball/boarder" problem

which can be the most difficult puzzle to solve when

programming certain kinds ofgames.

Insight Atari
Bill Wilkinson

Optimized Systems Software

Cupertino, CA

This month we return to the world of program

writing. As I noted in my last column, there has

been a growing demand for me to explain how to

write graphics programs in assembly language. So

I will begin a two or three-part

series this month on converting

BASIC programs to assembly

language. Although the pro

grams will be specifically written

for the Atari computers, it

won't take too much imagina

tion to convert them to Apple

and Commodore machines.

The Bouncing BASIC Ball

Since we are going to try to

build up this program in stages,

we will start this month with

the simplest possible form.

Program 1 is an Atari BASIC

program which bounces a

"ball" around inside the rec

tangular screen. There is no

scoring, no paddles, no sound,

no players, no missiles, no

intelligence.

In fact, perhaps the only

thing which needs explaining is

the frequent occurrence of the

subexpression: INT( n * RND

(0)). With Apple Integer

BASIC, one could obtain the

equivalent function by coding

RND(n); and I have often

wished that Atari had let us

include that capability in the

original specifications for Atari

BASIC (oh, well, maybe in the

Program 1. Simple Bouncing Ball Program

100 GRAPHICS 3

200 XHGVE=INT(5*RND<0>>-2

300 YM0VE=INT<5*RND<0>)-2

400 IF XMOVE+YMOVE-0 THEN ZOO

500 X=INT(40*RND<0>>

6OO Y=INT(20*RND<0>>

700 XNEU=X:YNEW-Y

900 POKE 19,0:PDKE 2O,OsREM RESET TIMER

1OOO REH LOOP STARTS HERE

1100 COLOR OiPLOT X,Y

1200 COLOR 2;PL0T XNEW,YNEW

13OO X=XNEW:Y=YNEW

1400 XNEW=X+XMOVEs YNEW«Y+YHOVE

1500 IF XNEW<=0 DR XNEW>=39 THEN XM0VE=-XM0V

E

1600 IF XNEW<0 OR XNEW>39 THEN XNEW-X

1700 IF YNEW<=-0 OR YNEW>-19 THEN YM0VE--YM0V

E

1S0O IF YNEW<0 OR YNEWM9 THEN YNEW=Y

1900 IF PEEK(19>=0 THEN 1000

2000 RUN

next version of BASIC A + ?). Anyway, the idea is

to produce an integer random number in the

range of 0 to n-1, inclusive.

So now let's examine the program as a whole.

(First, a comment: I have used the convention thai

X means "horizontal" and V means "vertical." This

0000

3000

3002

A903

20E830

3005

3007

300A

300B

3000

A904

205731

38

E902

8DE230

3010

3012

3015

3016

3018

A904

205731

38

E902

8DE330

20

30

40

50

60

70

80

90

0100

0101

0110

0120

0197

0198

0199

0200

0201

0210

0220

0230

0240

0250

0297

0299

0299

0300

0301

0310

0320

0330

0340

0350

0397

0398

0399

0400

0401

.PAGE * initialisation"

A SIMPLE BOUNCING BALL PROGRAM

LINE100

$3000

GRAPHICS 3

LDA

JSR

#3

GRAPHICS

MtlM

LINE200

i >»

XM0VE=INT<5*RNIK0)>-2

LDA

JSR

SEC

SBC

STA

#4

RND

#2

XMOVE

GET RANDOM NUMBER FROM 0 TO A

NOU IS RANDOM FROM -2 TO

AS IN BASIC PROGRAM

+2

ttTtTTttttJtiliiirr

LINE300

YM0YE=INT<5*RNn<0))-

LHA

JSR

SEC

SBC

STA

*4

RND

*2

YMOVE

GET RANDOM NUMBER FROM 0 TO 4

NOU IS RANDOM FROM -2 TO +2

AS IN BASIC PROGRAH

LINE40O
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A Monthly Column 
All computer users caN benefit from this month's colu.mn 
- "lall)1 of Bill's obsprvaliolls (Ind hints are HoI specific 10 
Ihe Alari. IJ yo u're Ihillflillg oj Imlls/al.illg a BASIC 
ga me program into machiNe language 10 achieve greater 
speed1 yon'lI fi'l1.d sOllie val'uable information below. For 
example, Ihere's a disCIIssion oj Ihe "ball/boarder" /noblelll. 
which ca.1I be Ihe lIIosl diJJicul1 puzzle 10 solve Whl' lI 
jJrogralJlming cerlain hinds of games, 

Program I. Simple Bouncing Ball Program 

100 GRAPHICS 3 
200 X"OVE-INT(StRND(0»-2 
300 V"OVE-INTC5tRNDCO»-2 
400 IF XHOVE+YHOVE-O THEN 200 
500 X-INT(40tRNDCO» 
bOO Y- INTC20tRNDCO» 
700 XNEW - X:YNEW-Y 
900 POKE 19.0:POKE 20,0:REH RESET TIMER 
1000 REM LOOP STARTS HERE 
1100 COLOR O:PLOT X,Y 
1200 COLOR 2 :PLOT XNEN,VNEW 
1300 X-XNEW:Y-YNEW 
1400 XNEWsX+XHOVE;YNEW-V+YHOVE 

145 

Insight Atari 1500 IF XNEN<zO OR XNEW >-39 THEN XHOVE--XHOV 
E 

Bi ll Wilkinson 
Optimized Systems Software 
Cupertino. CA 

IbOO 
1700 

1600 
1900 
2000 

IF XNEW<O OR XNEW)39 'THEN XNEW-X 
IF YNEW<-O DR YNEW >- 19 THEN YHOVE--YMOV 
E 
IF YNEW<O DR YNEW >19 THEN YNEW-Y 
IF PEEK(19)-0 THEN 1000 
RUN 

This month we rellirn to the world o f program 
writi ng. As I noted in my last column , there has 
been a growing demand for me to explain how to 
write graphics programs in assembl y language. So 

nex t versio n o f BASIC A + I). Anyway, the idea is 
to produce an intege r random number in the 
range oro to n-I , inclusive. 

So now let's examine the program as a whole. 
(First, a comment: I have used the convention that 
X means "horizonta l" and V means "vertica l. " This 

I will begin a tWO o r three-pa rt 
series this month on conve rting 
BASIC programs to assembl y 
language. Although the pro­
grams will be specifi call y written 
ror the Atari computers, it 
\\Ion'l take too much imagina­
tion to convert them to Apple 
and Commodore machines. 

The Bouncing BASIC Ball 
Since we a re go ing l O lry to 
bui ld up this program in stages, 
we will sta rt this month with 
the simplest poss ible fo rm . 
Program I is an Atari BASI C 
program which bounces a 
"ball" around inside the rec­
ta ngu lar screen. There is no 
scoring, no padd les, no sou nd , 
no players, no miss iles , no 
inte lligence. 

I n fact, perhaps the on ly 
thing which needs explaining is 
the frequent occurrence of the 
subexpressio n : INT( n " RND 
(0) ). With Apple Integer 
BAS IC, one could obta in the 
equivalent fun ction by coding 
RND(n); and I have often 
wished that Ata ri had let us 
include that capabi li ty in the 
original specifications for Ata ri 
BAS IC (oh, we ll , maybe in the 

Program 2. Bouncing Ball 
Initialization 

0000 

0000 

3000 A9 03 
3002 20E830 

3005 A90-4 
3007 20573 1 
300A 38 
3008 E902 
300D 9DE2 30 

3010 A904 
301 2 205731 
3015 38 
3016 E902 
3019 90E330 

20 .PAGE " initialization " 
30 ;;;;; j ; ; ; ; j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

40 ; 
SO ; A S IMPLE 90UNCING BALL PROGRAM 
60 
7 0 ;;;;;;;;;;;;;;; j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

80 
90 *- $3000 
0100 LINEIOO 
0101 ; »> 

0110 
0 120 
0 197 
0198 
0 199 
0200 
020 1 

0210 
0220 
0230 
0240 
0250 
0297 
0299 
0299 
0300 
0 301 

0310 
0320 
0330 
0340 
0350 
0397 
0398 
0399 
0400 
04 01 

GRAf'HICS 3 

LDA .3 
JSR GRAPHICS 

; 
; ;;;; ; ;; ;; ;;; ;;; ;; ;;;;;;; ;;;;; ; j ;;; ;; ;;; ; ;;; ;;; ; ; ;;;;; ; , 

LINE200 
;)» 

XMOVE= INT (5*RND(OJ)-2 

UtA .. 4 
JSR RN[t 
SEC 
SBC :1= 2 
STA XHOV E 

GET RANDO M NU MBER FROM 0 TO -4 

NOW IS RANDO M FROM -2 TO +2 
AS IN BASIC PROGRAM 

iii ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

LINE300 
;}» 

YMO VE= INT (5*RND(0}}-2 

UtA .4 
JSR RND 
SEC 
SBC t 2 
STA VHOVE 

GET RA NDOM NUMBER FROM 0 TO -4 

NOW IS RANDOM FROM -2 TO +2 
AS IN BASIC PROGRAM 

;; ; ; ; ; ; ;; ; ; jj ; ; j ; ; ; ; ; ; ; ; ; ; ;; ;; ; ; ; ; ; ; ; ; ; ;; ; ; ;; ; ; ; H ;; ;; ; 

l INE 400 
j ») 
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can have some strange implica

tions. See below.) We start by

establishing the least detailed

graphics mode (which is, inci

dentally, roughly equivalent to

Apple's LORES mode). Then

we set both of the variables

XMOVE and YMOVE to a

random number in the range

-2 to + 2, inclusive. (Do you see

how? 'INT(5*RND(0))' gives a

number from zero to four,

inclusive, and we then subtract

two from it.) But we don't allow

both values to be zero (line

400). (In a real "Pong" type

game, you wouldn't want the

X-motion to ever be zero. Here,

allowing XMOVE to be zero is

instinctive.)

We then give the ball a

starling position with X in the

range of 0 to 39 and with Y

from 0 to 19. Note that both

the current position (X and Y)

and the lo-be-made-current

position (XNEW and YNEW)

are set equal. This is simply to

get things started evenly. Line

900 resets the system timer.

(You will have to do something

differently here if you are

using an Apple.)

The main loop is almost as

simple. First, we erase (COLOR

0) the old "ball" (note that we

are erasing nothing if this is the

first time through the loop).

Then we PLOT the new ball

with a convenient, visible color

(COLOR 2). We update our

current ball position (line 1300)

and also our to-be-made-

current position (line 1400).

It Gets A Bit Difficult

Here is where it begins to get

tricky. If the ball will be at or

beyond the edge(s) of the screen,

we must reverse its movement,

as appropriate (lines 1500 and

1700). But suppose that the

movement has already carried it

beyond the screen bounds; we

must then bring it back in-

bounds (lines 1600 and 1800).

Finally, for this simple demo.

IF XMOVE+YM0VE=0 THEN 200

301B

30 IE

301F
3022

ADE230

18

6DE330

F0E1

0410

0420

0430

0440

0497 J

LDA

CLC

ADC

BEQ

XMOVE

YMOVE

LINE200

i XMOVE +

( IF = 0

YMOVE

THEN 200

0498 ii i fir tiiir i*iw it iiiiiiri rii i ii Uri i ririiiri Hit it i Hit
0499 ;

0500 LINE500

0501 ',»>

X = INT(40*RNIK0) )

3024 A927

3026 205731

3029 8DDE30

0510

0520

0530

0597 i

0598 at an

059? i

0600 LINE&OO

0601 ;>»

LDA #3?

JSR RNB

STA X

r GET RANDOM NUMBER FROM 0 TO 39

J AND KEEP IT

irrrrritTtrrtri'trrrrrr'i

Y=INT(20*RND<0)

LDA #19

JSR RND

STA Y
i GET RANDOM NUMBER FROM 0 TO 19

f AND KEEP IT

itTtrtrtrrtttrtrtrttittitrttiir

302C A913 0610

302E 205731 0620

3031 8DBF30 0630
0697 »

0698 ititifiit

0699 i

0700 LINE700

0701 ?»>

XNEU=X : YNEU=Y

3034 ADDE30 0710 LDA X

3037 8DE030 0720 STA XNEW i XNEW " X
303A ADDF30 0730 LDA Y

303D 8DE130 0740 STA YNEU i YNEU = Y

0897 J

0898 i i i i i i i i ! !!;!i i i!i ! i t!i i i i i i i!i i i!JIi);i f;i f;I;j J;;;;i j

0899 f

0900 LINE900

0901 i»>

POKE 19iO!POKE: 2OfO

3040 A900

3042 8513

3044 8514

0910

0920

0930

0997 i

0998

0999

1000

1001

LDA #0

STA 19

STA 20 ; DON'T NEED TO DO LDA tO TUICE

Mirminm

LINE1000

REM LOOP STARTS HERE

3046 A900
3048 201531

304B AEDE30

304E ACDF30

3051 202031

3054 A902

3056 201531

3059 A900

305B AEE030

305E ACE130

3061 202031

1097

109S

1099

1100

1101

1110

1120

1130

1140

1150

1197

1198

1199

1200

1201

1210

1220

1230

1240

1250

1260

1297

1298

1299

1300

MiiKriMrilmMiiiiiiiiFMir MirTiufnfiiiMifii;;;

I

LINE1100

COLOR 0 : PLOT X.Y

LDA *0

JSK COLOR

LDX X

LDY Y J LOAD VALUES FOR SUBROUTINE CALL

JSR PLOT

irr r!> Mr ff r t rrif rif rirr Mif f r it f irrr riirrriii r riiiM^f
i

LINE1200

COLOR 2 : PLOT XNEW.YNEU

LDA #2

JSR COLOR

LDA #0 ; (NEEDED FOR PLOT)

LDX XNEW

LDY YNEU

JSR PLOT

LINE1300

''''' 

can have some strange implica­
tions. See below.) We sta rt by 
establishing the least detailed 
graphics mode (which is, inci­
dc mall y, ro ughl y equi va le lllto 
Apple's LO-RES mode). T hen 
we set both of the variables 
XMOVE and YMOVE to a 
random numbe r in th e range 
-2 to + 2, inclus ive . (Do yo u see 
how ' ' I NT(5* RNO(0)) ' gives a 
number from zero to fo ur, 
inclusive. and we th e n subtract 
two from il. ) But we don't a ll ow 
both va lues to be zero (Iinc 
400). (I n a real "Pong" type 
ganle , yo u wouldn't wa nt th e 
X-motion to ever be zero. H ere. 
allowing XMOVE to be ze rO is 
in stru cti ve.) 

We then give the ba ll a 
sta rling position with X in the 
range of 0 to 39 and with Y 
fro m 0 to 19. 'ote that both 
the curren' pos itio n (X and Y) 
and the to- be- made-current 
positio n (XNEW and Y ' EW) 
a re set equa l. This is simply to 
get things started evenl y. Line 
900 resets the system timer. 
(Yo u will have to do something 
diffe rently he re if you are 
using an Apple .) 

T he main loop is almost as 
simple. First, we e rase (CO LOR 
0) the old "bali" (note that we 
are eras ing nothing if this is the 
first time th rough the loop). 
Then we PLOT the new ba ll 
with a convenient, visible co lor 
(CO LOR 2) . We update our 
current ball position (line 1300) 
and also our lo-be-made­
Cllrrent position (l ine 1400). 

It Gets A Bit Difficult 
Here is where it begins to ge t 
tricky. 1 f the ball will be at or 
be)'o/ld the edge(s) of the screen , 
we must reverse its movement, 
as appropriate (lines 1500 and 
1700). But suppose that the 
Illovement has already carrie d it 
beyond the screen bounds; we 
must then bring it back in­
bou nds (l ines 1600 and 1800). 
Finall y, for this simple demo, 

3018 
30 1E 
:lOIF 
3022 

ADE230 
18 
6DE330 
FOEl 

302 -4 A92 7 
3026 20573 1 
3029 8DDE30 

302C A913 
302E 20573 1 
3031 BODF30 

303-4 ADDE3 0 
3037 8DE030 
303A ADDF30 
3030 80E130 

30-4 0 A900 
304 2 85 13 
30-4-4 8514 

30 -4 6 A900 
3048 20153 1 
30-4B AEDE30 
304[ ACDF30 
3 051 202031 

305 4 A902 
3056 20 153 1 
3059 A900 
3 05B AEE030 
3 05E ACE130 
3061 '202031 
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0 41 0 
0420 
0430 
0440 
0497 
0498 
0499 
0500 
0501 

0510 
0520 
0530 
0597 
0598 
0599 
0600 
0601 

0610 
0620 
0630 
0697 
0698 
0699 
0700 
0701 

07 10 
0720 
0730 
0740 
0897 
0898 
0899 
0900 
0901 

0910 
0920 
0930 
0997 
0998 
0999 
1000 
1001 

1097 
1098 
1099 
1100 
1101 

111 0 
11 20 
1130 
1140 
1150 
11 97 

IF XHOVE+ YHOV E=O THEN 200 

LOA XHOVE 
CL C 
AD C YHQV E 
BEG LINE200 

; Xl1 0VE + YMOVE 
; IF : 0 THEN 200 

; ; ; ;; ; ; ; ; ; ; j ; j ; j j ; ;; ; ; ; ; ; ;; j ; j ; ; ; ; ; ; j ; ; ; ; j ; ; ; j ; ; j ; j ; ; ;; 

; 
LINE500 
j }}} 

LDA . 39 
JSR RND 
STA X 

j GET RAN DOM NU MBER FROM 0 TO 39 
; AND KEEP IT 

; ;; ; ; ; ; ; ; ; ;; ; ; ; j ; j ; ; ; j ;; ; j j ; ; ; ; ; j ; ; ; ; ; ; ; j ; ; ; ; ; ; ; ; ; j ; ; ;; 

; 
LINE600 
j») 

Y= INTC20*RND <O») 

LDA U 9 
JSR RND 
S TA Y 

; GET RANDOM NU MB ER FRO M 0 TO 19 
; AND KEEP IT 

; ;; ; ; ; j ; ; ; ; ; j ; ; ; ; ; j ; ; j ; j ; j ;; ; ; ; ; ; ; j ; j ; ; ; ; ; ; ; i ; ; ; j ; ; ; i j ; 

LINE700 
j » ) 

XNEW=X : YNEt.J=v 

LOA X 
STA XNEW 
LOA V 
STA YNEW 

XNE LrJ X 

YNEW V 

; j ; j ; ; j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; j j ; ; ; j i ; ; ; ; j ; ; ; ; ; i ; ; ; ; j ; ; ; ; ; ;; 

LlNE900 
;» ) 

POKE 19.0:POKE 20 . 0 

LOA *0 
STA 19 
STA 20 i II ON'T NEED TO DO LOA :1=0 TWICE 

; ;; j ; j ;; ; ; ; ;; ;; ; ; ; ; ; ;; ;; j j j ; ; ; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ; j ; ; ; ; ; 

LI NEIOOO 
;» ) 

REM LOOP STARTS HERE 

; ; ; ;; ; ; ; ; ; ; ; ;; ; ; j ; ; ; j ; ;; ; ; ; ;; ; ; ;; ; ; ; ; j ; i ; j ; ; ; ; ; ; ; ;; ;; ;; 
; 
LlNE1l00 
;») 

COLOR 0 : PLOT X,V 

LOA *0 
JSR COLOR 
LDX X 
LDY Y 
JSR PLOT 

; LO AD VALUES FOR SUBROUTINE CALL 

1199 j i ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; j ; ; ; ; ; ; ; ; ; ; ; ; ; ; j ; ; ; ; ; ; ; ; ; ; ; j ; ; j ; ; ; ; ; ; 

11 99 
1200 LINE1200 
120 1 ;» ) 

COLOR 2 : PLOT XN[~,YNEW 

1210 LOA * 2 
1220 JSR COLOR 

; 

LDA *0 
LDX XNE W 
LDY YNE W 
JSR PLOT 

( NE EDED FOR PLOT) 1230 
12-40 
1250 
1260 
1297 
1299 
1299 
1300 

; ; ; ; ; ; ; j j j ; ;; ; ; ; j i j i i ; ; ; i ; ; ; j ; ; ; ; ;; ; ; ; ;; ; ; ; j ; ; ; ; i ; ; ; ; ; ; 

LlNE1 300 



Software for

Personal Computers

BOWLERS DATABASE (New) Req. - 1iK RAM'Cassette

- 24K RAMIDisk

LEAP FROG (New) . Req. - 16K RAM Cassette

- ^6K RAM'Disk

PLAYER PIANO (New) Req - 32K RAMCasserte

- 40K RAM'DiS*

HELICOPTER BATTLE Beg - !6K RAM'Cawette

- 16K RAMlDisk

HORSE RACING Reg - t6K RAM'Caisetie

- 16K RAMDiSk

KENO Reg - 8K RAMCassetre

- 16K RAM Disk

LK3HTNING 8OLIS Beq - 16X RAM'Cassette

□nd REACTION ■ - 2« RAM'Disk

THE MAD MARBLE Beg - 8K RAW Cassette

- 16K RAM'Disk

UUSIGAME [2 Gomes) Reg. - 16K RAM Cassette

- 2HX RAM'Disk

SUPERWAS1ER Req. - 8K RAM Cassette

- 16K RAM.Dtsk

TAG Req - 16K RAM Cossene

- 16X RAM'Disk

TRACTOR BEAM Reg. - 8X RAM.Cassette

- 16K RAM'Disk

WARSHIPS Reg. - 16K RAMCassene

- 24K RAM'Disk

CCA Daia Management Syflem. Reg. — dOK RAM'Disk

LET7ERWR1TER Req - 24X RAM'Disk

S14 95

14.95

14«

14.95

17 95

17.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

1495

995

14.9S

9.95

14.95

14.95

19.95

99 95

19 95

DIVISION OF CUSTOM ELECTRONICS. INC

SOFTWARE
I3B Exthonge S)., Chicopee. MonachuietM 01013

(413) 593-4761

Moilerco'd & VISA Accepted

■ Dealer And Distributor Inquiries Inviled

• Ctoied Mondoyi - Open Daily 'Til 5:30 - Frldoy* 'Til 8

THE

BIG MATH

ATTACK™
Challenging new math program . . .

Sharpen your skills by entering the correct answer

before the equation lands' on your city! Provides

hours of educational entertainment

Features:

Full color

High resolution graphics

Animation

Sound

Four math functions (+. ■, x. -;-)

Two levels for each function

Recommended for grades 1 6. Available for the ATARI & APPLE II.

ATARI I6K (cass.) 520.00

ATARI 24K (disk) 525.00

Requires ATARI BASIC cartridge

APPLE II (disk) DOS 3.2/3.3 525.00

Requires Applesoft Basic in ROM.

Ask for it at your local computer store.

P.O. Box 147

Garden City. MI48I35

(313)595-4722

Please add:

S1.30 shipping, handling

SI.50 C.O.D.

WRITE FOR FREE CATALOG

DEALER INQUIRIES WELCOME

COMPUTE!

Is Looking

For

FORTH Screens:

Applications,

Utilities, and

Techniques HCWf - FOR THE ATARI 400/800 16K

• INTRODUCING THE NEW ARCADE STYLE GAME FOR ATARI COMPUTERS '

• SUPERB FINE SCROLLING GRAPHICS AND DAZZLING ARRAY OF COLOUR
• FIGHT YOUR WAY THROUGH CAVERNS AND TUNNELS WITH ATTACKING

MISSILES FUEL AND AMMO DUMPS TO CONTEND WITH !
• 100% MACHINE CODE PROGRAM FOR ONE OR TWO PLAYERS.
• MULTIPLE SKILL LEVELS.

AVAILABLE NOW DIRECT ON 16K CASSETTE S39.95 PLUS S5 AIRMAIL

POSTAGE, SEND YOUR VISA MASTERCARD NUMBER TODAY'

ATARI IS ATM. OF ATARI INC.

ENGLISH SOFTWARE COMPANY
DEPT.C. 50 NEWTON STREET, PICCADILLY. MANCHESTER Ml 2EA. ENGLAND, U.K.Teh 061-236 7259

BOWLEII 'S DATABASE (New) . . .. Req. - 101( RAM/Casse11e 
_ 24K RAMlDisit 

LEAP fROG (New) • . Req. - 16K RAM'COsse11e 
- 16K RAMJDislc. 

PLAYEII PIANO (New) ............ Req. - 32K RAM/Cassene 

• HEUCOPTEIIBATTLE . 

• HOIIS( IIACING 

• KENO 

• UGHINI'IG BOLTS . 
and REACTION 
THE MAD MARBlE . 

MUSIGAME 12 Games) . 

• SUi'ERW.ASTEII 

TAG . 

- 40K RAM/Dis!< 
.. Req. - 16K RAMlCOsse11e 

- 16K RAMlDIs!< 
••. Req. - 16K RAM/COssene 

- 16K RAMiDIs!< 
• lIeq. - 8K IIAM/Cassene 

- 101( RAMIDisit 
· Req. - 16K IIAM'Cossene 

- 24K IIAM1Dis!< 
• Req. _ 8K RAMiCosse11e 

- 16K RAM/Disit 
Req. - 161( IIAMICossene 

- 24K IIAM'DIsk 
Req. - 8K IIAMcossene 

- 101( RAMlOIs!< 
.... lIeq. - 16K IIAMICOssene 

- 101( RAM1Disit 
TIIACTOR BEAM lIeq. - 8K IIAM:COssene 

- 16K RAMIDIs!< 
WARSHPS ............... lIeq. - 161( IIAMiCOsse11e 

- 24K RAMlDI$k 
CCA Octo Management System . lIeq. - 40K IIAMIDIsk 
lmEII WJHTEII ............... Req. - 24K IIAMlDi$k 

514.95 
14.95 
14.95 
14.95 
17.95 
17.95 

9.95 
14.95 
9.95 

14.95 
9.95 

14.95 
9 .95 

14.95 
9.95 

14.95 
9.95 

14.95 
9.95 

14.95 
9.95 

14.95 
9.95 

14.95 
14.95 
19.95 
99.95 
19.95 

THE ==-:::It:II :::J+-

BIG MATH 
ATTACK™ 

Chall<:ngHlg new math program . 

Sharpen your skills by entering the correCI answer 
before the equation ' Iands' on your city! Provides 
hours of educational entertainmerl L 
Features: 

• Full color 
• High resolution graphics G 
• Animation 
• Sound 
• Four math functions (+. '. x. - ) 
• Two levels for each function 

Re<:ommended for grades J ·6. Available for the ATARI (. APPLE II. 
ATARI 16K (cass.) . 520.00 
ATARI24K (disk) ........... 525.00 

Reql.lIfe5 AT ARI BASIC cartlidge 
APPLE II (disk) DOS 3.2/ 3.3 
Requires Applesoft Basic in ROM. 

Ask for it at your local computer store. 

or order dlre<;t: 

.25.00 

DIVISION O f CUSTOM ElECTRONICS. INC. 'ii:H.E.S.I.S. Please add: 
S 1.50 shippin9f handling 
SI.50 eQ.D SOFTWARE P.O. Box 147 

23B h<hange Sl .. (hicap~. Maua<h",e'h 0 1013 

("13) 592 ." 761 

Ma ller<a. d 6. VISA Accepted 
• Dea!e. And Oi"rib"'ar ' nqui.in In ~i 'ed 

Garden City. MI48135 
(313) 595·4722 

WRITE FOR 'FREE CATALOG 
DEALER INQUIRIES WELCO," E 

• ( loI. d MondaY I _ Open Daily 'Til 5:30 _ F.idoYI ' TiT B 

COMPUTE! 
Is Looking 

For 
FORTH Screens: 
Applications, 
Utilities, and 

Programming 
Techniques 

A\lI?HI?~l\E 
NEW! Ii)\IRSTRIKE FOR THE ATARI 400/ 800 16K 

AVAILABLE NOW DIAECTON 16K CASSETTE : 539.95 PLUS S5 AIRMAil 
POSTAGE, SEND YOUR VISAIMASTERCARD NUMBER TODAY! 

ATARIIS A T.M. OF ATAR IINC. 

ENGLISH SOFTWARE COMPANY 
DEPLC . 50 NEWTON STREET, PICCADlll Y. MANCHESTER Ml 
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we simply do this loop until the

clock ticks (4.26 seconds,

roughly) and then start all over.

Even ignoring the limited

goals of this program, there are

a few significant Haws: (1)

There is no visible border

around the screen to tell you

when and where the ball will

"hit." (2) There are no sound

effects. (3) The ball isn't round

(or even remotely so). (4) Some

times, the ball rebounds without

hitting the wall. I am going to

leave (1) and (2) for next time,

and (3) can't really be changed

without using player-missile

graphics. But flaw (4) is an

interesting one, and worth

some discussion.

The problem lies in the

basic algorithm I chose for

moving the ball: the X and Y

movements can range from -2

to +2 units, independently,

and I move the ball each time

in both X and Y according to

the current movement factors

(XMOVEand YMOVE). Let's

take an example: suppose that

the XMOVEment is zero and

the YMOVEment is -2. And

further suppose that the ball is

currently at Y position + 1 (one

square from the edge of the

screen). If I allow the ball to

move to the new Y position

determined by Y and YMOVE

( YNEW= Y+YMOVEinline

1400), then it will be off the

screen (YNEW will be-1).

What to do?

One solution might be to

pretend we have absorbent

walls ( IF YNEW<0 THEN

YNEW = 0). This will work, but

will give strange flight paths for

the ball. The solution I chose

was to imagine that the ball hit

the wall smack in the middle

the two times I chose to make it

visible. (Imagine: the ball is

displayed at Y position + I.

One-half of a time-tick later, it

hits the wall and rebounds.

Another one-half of a time-tick

later, it has rebounded back out

3064

3067

306A

306D

3070

3073

3074

3077

307A

307D

307E

3081

3084

3087

3089

308B

308D

308F

3091

3092

3095

3098

-309B

309D

309F

30A1

30 A3

30A6

30A9

30AC

30AE

30BO

3 0E< 2

30B4

30B6

30B7

30BA

30 BD

30C0

30C2

30C4

30C6

ADE030

8DDE30

A&E130

8DDF30

A[iIiE30

18

6DE230

8DE030

ADDF30

18

6DE330

8DE130

AHE030

3006

F004

C927

9009

A900

38

EDE230

8nE230

ADE030

3006

C927

F008

9006

AD0E30

8DE030

ADE130

3006

F004

C913

9009

A900

38

E0E330

8DE330

ADE130

3006

C913

F008

9006

1301

1310

1320

1330

1340

1397

1398

1399

1400

1401

1410

1420

1430

1440

1450

1460

1470

1480

1497
1 *oo
It VH

1499

1500

1501

1510

1515

1520

1525

1530

1550

1555

1560

1565

1570

1597

1598

1599

1600

1601

1610

1620

1630

1640

1650

1660

1670

1680

1697

1 /no
1 O7O

1699

1700

1701

1710

1715

1720

1725

1730

1750

1755

1760

1765

1770

1797
1 7DO
1 /Yb

1799

1800

1801

1810

1820

1830

1840

1850

X=XNEU : Y=YNEU

LDA

STA

LDA

STA

i

i

LINE1400

*>»

XNEU

X

YNEU

Y

XN£U=X+XMOVE

LDA

CLC

A0C

STA

LDA

CLC

ADC

STA

i

■

LINE1500

IF

LDA

BMI

BEG

CMP

BCC

THEN1500

LBA

SEC

SBC

STA

5

j

LINE1600

IF

LDA

BMI

CMP

DEO

BCC

THEN160O

LDA

STA

;

!

LINE1700

i >»

IF

LDA

BMI

BEO

CMP

BCC

THEN1700

LDA

SEC

SBC

STA

i

LINE1800

IF

LDA

BMI

CMP

BEG

BCC

X

XHDWE

XNEU

Y

YMGYE

YNKW

XNEU<=0 D

XNEU

THEN1500

THEN1500

*39

LINE1600

*0

XMGVE

XMOUE

XNEU<0 OR

XNEEJ

THEN1600

439

LINE1700

LINE1700

X

XNEU

YNEWOO OF

YNEU

THEN1700

THEN1700

#19

LINE1800

#0

YMDYE

YMOVE

YNEU<0 OR

YNEU

THEN1800

*19

LINE1900

LINE1900

: YNEU=Y+YMOUE

i XNEU

;xneu

fXNEU

fXNEU

;get

f TO

XNEU>

fXNEW

fXNEU

=39 THEN XM0yE=-XM0yE

< 0

= 0

NOT >= 39

0 ~ XMOUE

XMOVE

39 THEN XNEU=X

< 0

= 39

; xneu

YNEU

f YNEU

fYNEU

f YNEU

fGET

; to

YNEU.:

;yneu

rYNEU

■=19 THEN YM0VE=~YM0V£

< 0

= 0

NOT >* IV

3 - YMOVE

lTMOVE

J9 THEN YNEU=Y

< 0

= 39

1dB 

we simply do this loop until the 
clock ticks (4.26 seconds , 
roughly) and then start a ll over. 

Even ignorin g the limited 
goals o f this program , there are 
a few significant fl aws: ( I) 
There is no visible border 
around the screen to tell you 
when and where the ball will 
"hit." (2) There are no sound 
e ffects. (3) The ball isn 't round 
(o r even remotel y so). (4) Some­
times, the ball rebounds without 
hilling the wall. I am going to 
leave ( I) and (2) for nex t time, 
and (3) can't rea ll y be changed 
without using player.nlissile 
graphics. But fl aw (4) is an 
interesting one, and wonh 
some discLission. 

The problem lies in the 
basic a lgorithm I chose for 
moving the ball: the X and Y 
movements can range from -2 
to + 2 units, independelllly, 
and I move the ball each time 
in both X and Y according to 
the current movement fa(lOrS 

(XMOVE a nd YMOVE). Let's 
take an example: suppose that 
the XMOVEmenL is zero and 
the YMOVEment is -2. And 
further suppose that the ball is 
cu rre ntly at Y position + I (one 
square from the edge o f the 
sc reen). I f I a llow the ball to 

move to the new Y position 
d etermined by Y a nd YMOVE 
(YNEW = Y + YMOVE in line 
1400), then it wi ll be ofT the 
screen (YNEW will be - I). 
What to d o? 

3064 ADE030 
3067 800E30 
;'306A ADE130 
3060 8DOF30 

COM PUTE! 

1301 ;)}} 
X=XNEIJ : Y=YNE W 

1310 LOA XNE W 
1320 STA X 
1330 LDA YNEW 
1340 S TA Y 
1397 
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1398 ;;;;;; ; ;;; ; i ; ; ; ; j ; j i ; ; ; j ; ; ; ; ; ; ; j ; ; ; j ; j ; ; ; ; ; ; ; ; ; ; ; j ; ; ; ; ; 

1399 
1400 LINE1400 
1401 i }}} 

XNEW=X+XHOVE YNEW = Y+YHOVE 

;)070 ADDE30 1410 
3073 18 1420 
3074 60E230 1430 
3077 8DE030 1440 
307A ADDF30 1450 
307[1 18 1460 
307E 6[1E330 1470 
3081 80E130 1480 

1497 

LDA X 
CLe 
ADC XHOVE 
STA XN EW 
LOA Y 
eLe 
ADC YHOVE 
STA YNEW 

1498 ;;;;;; i;;;; j j;;;; j;;;; i; j j;; ; ; j i;;; i i;;; j j j j;;; j j; j;;;; 
1499 
1500 LINElS00 
1501 i» ) 

IF XNE W<=O OR XNEW )=39 THEN XHQvE =-XMO VE 

~084 ADE030 1510 
3087 3006 1515 
3089 F004 1520 
308B C927 1525 
308n 9009 1530 

1550 
30eF A900 1555 
3091 38 1560 
3092 EOE230 1565 
:3095 8IIE230 1570 

1597 

LOA 
BMl 
BEO 
eM? 
Bee 

THEN1500 
LOA 
SEC 
SBe 
STA 

XNE W 
THEN1500 
THEN1500 
'39 
LINE1600 

'0 

XHOVE 
XHOVE 

iXNEW < 0 
i XNEW = 0 

j XNEloI NOT >= 39 

iGET 0 - XHO VE 
; TO XHOVE 

1599 ; i ; ; i ; ; j ; ; ; ; ; ; j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; j ; ; ; ; ; ; ; ; ; iii j j ; j ; i ; j ; j ; 

1599 
1600 LINE1600 
1601 j }}> 

3098 ADE030 
::309 £t 3006 
309 0 C927 
309F FOOS 
:30Al 9006 

1610 
1620 
1630 
1640 
1650 
1660 

:30A3 AODE30 1670 
::30A6 8 0E030 1680 

1697 

IF XNE W<O Ok XNEW} 3 9 THEN XNEW=X 

LOA 
BMl 
eMP 
BED 
Bee 

THEN1 600 

XNEW 
THEN1600 
139 
LINE1700 
LINE1700 

LD A X 
STA XNEW 

jXNEW < 0 

; XNEW 39 

; XNEW = X 

1698 ; j ; ; ; ; ; ; ; ; ; ; • i ; ; ; j ; ; ; j ; j ; ; ; j ; i i ; ; j ; j ; ; ; j ; ; ; i ; ; j ; i ; ; ; ; j j 

1699 

::30A9 
30AC 
:30AE 
;)OBO 
:30B2 

3094 
30B6 
:30B7 
30BA 

1700 LINE1 700 
1701 ;}}} 

AIIE130 17 10 
3006 17 15 
F004 1720 
C9 13 1725 
9009 1730 

1750 
A900 1755 
38 1760 
EOE330 1765 
8DE330 1770 

1797 
1798 
1799 
1800 
1801 

IF YNEW<=O OR YNEW >= 19 THEN YHOVE==-YMOVE 

LIlA 
BMI 
BED 
eM? 
Bee 

THEN1 700 

YNEW 
THEN1 700 
THEN1700 
119 
LINE1800 

LDA *0 
SEC 
SBe 
STA 

YHDVE 
YHOVE 

HNEW < 0 
HNEW == 0 

iYNEW NOT > = 19 

iGET 0 - YHQVE 
i TO YHOVE 

i ;; ;; ; ; ; ; ; ; j ; j ; ; ; ;; ;; i ; ; ; ; ;; ; j i j ; ; ; ; ; ; ;; i ; j ; ; ;; ; ; ; ; ; ; i j 

LINE1 800 
j »} 

IF YN EW<O OR YNEW>39 THEN YNEW= Y 

One solution might be to 

pretend we have abso rbenL 
wa lls ( IFYNEW <OT HE N 
YNEW = O). This will work , but 
will give strange fli ght paths for 
the ball. The solution I chose 
was to imagine that the ball hit 
the wall smack in the midd le 
the two times I chose to make it 
visible. (Imagine: the ball is 
displayed at Y position + I. 
One-half of a time-tick later, it 30 B[' .oEl30 

30CO 3006 
1810 
1820 
1830 
1840 
1850 

LOA YNEW 
BHI THEN1800 i YNEW < 0 
CHP t 19 hits the wall a nd rebou nds. 30e2 e913 

AnQ[her one-half of a time-tick ~~g: ~~~: FEO LINE1900 iYNEW ~ 39 
Bce LINE1900 later, it has rebou nded bac k o ut L _____ _______ __________________ J 
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to Y position + 1. We thus

display it again at position + 1,

since we are displaying only at

integral time-ticks.) This choice

is reflected in the programming

in lines 1600 and 1800.

Of course, all "motion" via

a computer is no more true

motion than is a motion picture

or a television picture. In truth,

you are simply seeing a series

of still pictures flashed in front

of your eyes so quickly that

your brain perceives the result

as motion. Thus, there is noth

ing inherently wrong with my

solution. Except that, from

BASIC, the time between pic

tures is so long that even my

lazy brain can sometimes clearly

see that the ball didn't touch

the wall. (Notice that ifXMOVE

is zero, so that we have only

vertical ball movement, the

effect is even easier to see.)

Can we do better? From

BASIC, probably not. From

assembly language, probably

yes. If we choose a different

algorithm, a different graphics

mode, or make the pictures

change faster, maybe we can

give better illusions of motion.

But that will wait for next time.

This month, we will simply

recode our BASIC routine in

assembly language.

Having A Ball With Assembly
Language

First note that the BASIC line

numbers have been preserved,

with line 100 in the assembly

code having the label LINE100

and being followed, on line

i 101, with a remark containing

the BASIC source for that line.

(If you want to make your

listings neat and readable, you

might try the trick I used here:

I placed a control-J [an ASCII

line-feed character] both before

and after the BASIC source. It

can make your listing much

more readable.)

Also note the inclusion of

my graphics subroutines from

the February issue of COMPUTE!

Y

YNEW YNEW = Y

1860 THEN18OO

30C8 ADDF30 1870 LDA

30CB 8DE13O 1880 STA

1897 i

1878 iiiiHiT iiiiiiiiiii iiiHiiifii ri irtrir iiiiti iiiiiiiHii

1899 S

1900 LINE1900

1901 ;>»

IF PEEKU9)=0 THEN 1000

liOCE A513 1710 LDA 1?

30D0 D009 1920 BNE LINE2OO0

1930 ;==== LEAVE THESE 6 LINES OUT FIRST TIME ====

■30D2 A514 1940 LDA 20 f LSP OF CLOCK

1950 CLOCKUAIT

30D4 C514 1960 CMP 20 i CHANGED YET?

30D6 FOFC 1970 6EQ CLOCKWAIT f NO...WAIT

1980 ;==== BUT ALWAYS KEEP LINE 1990 ====

30DB 4C4630 1990 JMP LINE1000

1997 f

1998 11 i)t i11111}t 111111111 9 1111111 f i 111 i 1111}i t t t f t i t i 11 i 11

1999 i

2000 LINE20O0

2001 i>»

RUN

■30DB 4C0030

■30KE 00

30DF 00

30E0 00

30E1 00

30E2 00

-30E3 00

30E4

2010

2020

2030

2040

2050

2060

2070

2080

2090

3000

3010

3020

3030

3040

3050

3060

3070

3080

3090

3100

3110

3120

3130

3140

3150

3160

3170

3180

3190

3200

3210

3220

3230

3240

3250

3260

3270

3280

3290

3300

; to truly simulate RUN* we should store

i zero to 3ll variables. For this program

i that is not necessary* since all variables

i are reset in the beginning of the F-rogram

i anaway. In Generalt though> be careful

* to check such thinSs.

t

JMP LINE100

f !!! VARIABLES AND SUBROUTINES !!!

i

r There are no direct BASIC ewuivalents

S for the following lines ... the BASIC

t interpreter handles all this for you

i automatically.

i

iiiiiiirriiiiiriiiiriiiiiiirririiiiirrri

i

i first — the variable declarations

X

Y

XNEU

YNEU

.BYTE 0

.BYTE 0

.BYTE 0

•BYTE 0

XMOVE .BYTE 0

YMOVE .BYTE 0

second -- the subroutines

these are mostly the same subroutines that

we presented in the Februaryr 1982* issue

though they have been modified slightly.

Note that SETCOLOR and LOCATE have been

dropped (not used in this program)

and a new function* RNDt has been added.

.INCLUIiE ♦IHGRAPHICS.ASM

Equates, etc., for graphics subroutines

30E4

E456

0342

0344

0348

034A

034B

0003

000C

9000

9005

9010

9015

9020

9025

9030

9035

9040

9045

9050

9055

9060

i cio

r

CIO

ICCOM

ICBADR

ICBLEN

ICAUX1

ICAUX2

i

COPN

CCLOSE

.PAGE "Epuates

EQUATES

*E456

5342

$344

S348

*34A

*34B

= 3

= 12

etc.» for graphics subroutines'

Call OS thru here

C0Mm3nd to CIO in loCb

Puffer or filensme ADdRess

Buffer LENath

AUXilliary byte * 1

AUXi.Lliary byte ♦ 2

Command OFeN

Command CLOSE
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to Y position + I. We thus 
display it aga in at position + I , 
since we are displaying only at 
integral time-ticks.) T his choice 
is renected in the programming 
in lines 1600 and 1800. 

Of course, all "molion" via 
a conlputer is no more true 
mOlion than is a mOlion piclure 
or a television picture . In truth , 
you are simply seeing a se ries 
of still pictures nashed in front 
of your eyes so q uick ly that 
your bra in perce ives the resul t 
as motion . Thus, there is noth­
ing inherently wrong with my 
solution. Except that, from 
BASIC, the time between pic­
tures is so long that even my 
lazy brain can sometimes clearly 
see that the ball didn 't touch 
the wall. (Notice that ifXMOVE 
is zero , so that we have only 
ve rtica l ba ll movement, the 
effect is even eas ie r to see .) 

Can we do beller? From 
BASIC, probably not. From 
assembl y language, probably 
yes. If we choose a different 
algorithm, a different graphics 
mode, or make the pictures 
change faster, maybe we can 
give better illusions of motion. 
But that will wa it for next time. 
T his month , we will simply 
recode our BASIC routine in 
assembl y language. 

Having A Ball With Assembly 
language 
First note that the BAS IC line 
numbers have been prese rved , 
with li ne 100 in the assembly 
code having the label LI NE I 00 
and being followed , on line 

, 101, wi th a remark containing 
the BASI C source fo r that line. 
(If you want to make your 
listings neat and readable, you 
might try the trick I used here: 
1 placed a control-J [an ASC II 
line-feed characte r] both before 
and afte r the BASIC source. It 
can make your li sting much 
more readab le.) 

Also note the inclusion of 
my graphics subroutines from 
the February issue of COMPUTE! 

30C8 ADDF30 
30CB 8DE130 

30CE A513 
30DO D009 

30[12 A514 

30D4 C514 
30D6 FOFC 

30D8 4C4630 

:30DB 4C0030 

30DE 00 
30DF 00 
30EO 00 
30El 00 
30£2 00 
30£3 00 

'30E4 

COMPUTEI 

1860 THEN1800 
1870 
1880 
1897 

LDA Y 
STA YNE'" 
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;YNEW =Y 

1898 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ;; ; ; 
1899 
1900 
1901 

LINE1900 
p » 

IF PEEK( 19)=O THEN 1000 

1910 LOA 19 
1920 
1930 
1940 
1950 

SNE LINE2000 
;= === LEAVE THESE 6 

LOA 20 
CLDCKWAIT 

LYNES OUT FIRST TIME ::=z:= 
LSB OF" CLOCK 

1960 
1970 
1980 
1990 

CHP 
BED 

;==::>::1 BUT 
JHP 

20 ; CHANGED YET? 
CLOCKWAIT ; NO ••• WAIT 

ALWAYS KEEP LINE 1990 ==== 
LINEI 000 

1997 
1998 
1999 

;; ;; ; ; ; ; ; ; ; ; ; H j ; II ;; ; ; ; ;; ;; ; ; ; ; ; ;; j ; ; H ;; ;; , II ; II n " , 
; 

2000 LINE2000 
2001 ;}» 

RUN 

to trul ~ sinu lste RUN , we shou ld store 
zero to all va riabl es . For thi s ~r09ra~ 

that is r.ot necessar':H since all variables 
are rese t in the be~innin~ of the ~ ro~ ra~ 
an~way. In ~eneral, thou~h, be careful 
to check such thin~s. 

JHP LINEIOO 
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; j ; J ; , ; ; ; ; ; ;; ; j I ; ; ; ; ; 

2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 X 
3140 Y 
3150 
3160 
31 7 0 
3180 
3190 
3200 
3210 
3220 
3230 
3 2 40 
3250 
3260 
3270 
3280 
3290 
3300 

!! ! VARIABLES AND SUBROUTINES !!! 

There are no di rect BASlC e«uivsler.ts 
for the foll o wins lines , .. the BASIC 
interp reter handles al l this for ~ou 
auto ma t ica ll Y, 

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;';;;;;;;;;;5;;; 

first -- the var iab le declarations 

XNEW 
YNE'" 
XHOVE 
YMQVE 

.BYTE 0 

. BYTE 0 

.BYTE 0 

.BYTE 0 

.BYTE 0 

. BYTE o 

second -- the sub routines 

t hese are most l y t he ssme s ubrouti ne s that 
we ~rese.-.ted i.-. the Febr'Jary , 1982, i ssue 
thou~h they have been ~odified S I 19ht l.., . 
Note that SET COLOR ar,d LO CATE have been 
droP'j:>ed ( not used in this pr09ralh) 
and a new functio.-" RND, has been added . 

,INCLUDE tD: GRAPHICS.ASH 

Equates, etc., for graphics subroutines 

30E4 9000 .PAGE ' Epuatesr etc . , for !lraphic5 sub routines · 
9005 
9010 CIO EOUATES 
9015 

E456 9020 CID $ E456 Call OS thrlJ here 
034 2 9025 ICeOM '342 COMmand to CIO ;n loCb 
0344 9030 ICBADR '344 BuffeT' or fllena".e ADdRess 
0348 9035 lCB LEN '349 Buffer LEN~th 
034A 9040 ICAUXI $34A AUXilliary byte • 1 
034B 9045 ICAUX2 '34B AUXllliary b!:l te • 2 

9050 
0003 9055 COf'N 3 CO/f,m a nd OPeN 
OOOC 9060 CCLOSE 1 2 Comma nd CLOSE 
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(Issue #21). I have added a

RaNDom function, to make the

mainline code easier and more

compatible with the BASIC

original. Even if you choose not

to type in the mainline assembly

language this month, you

should type in and preserve

these routines. Or simply add

RNI) to the listing you typed in

from February (you did type all

that in, of course). We will use

these same routines in the later

articles in this series, but the

listing will not be repeated.

As much as possible, the

assembly language is self-

explanatory, especially when

coupled with the BASIC source.

For example, what could be

clearer than the translation of

"GRAPHICS T into ' LDA #3"

and "JSR GRAPHICS''? [fyou

don't understand why this

works, you really need to get a

good introductory book and

read up on 6502 assembly

language. For those of you into

such things, you might note

ilia! when we convert from

BASIC to assembly language,

we tend to convert expressions

by using reverse Polish nota

tion. Thus, for example, line

300's assembly language equi

valent might be expressed in

"pidgin-HP" (that is, in a parody

of the keyboard language used

by HP reverse Polish cal

culators) as something like tins:

4 RND 2- ENTER xmove STORE

And those of you into FORTH

will presumably also see the

obvious corollaries.

The assembly language

coding here is not the best nor

the most efficient. For example,

lines 110 through 430 could be

replaced by a simple "ORA

XMOVE" (because the A-

register already contains

YMOVK and because we don't

really need the sum to find out

if the two values are both zero).

Rather, the idea here was to do

as straightforward a translation

as possible, allowing more of

000B

0011

0004

0008

0055

005-4

02F8

02C4

00FF

0100

D20A

The graphics

30E4

30E4

30E5

30E6

30E7

30E8

3OE9

30EB

30ES

30F0

30F3

30F5

30F7

30FA
30FC

30FF

3101

3104

3105

3108

3l0A

310C

310E

3111

3114

3115

311B

00

53

3A

00

48

A260

A90C

9D4203

2056E4

A260

A903

9D4203

A9E5

9D4403

A930

9D4503

68

9D4B03

29F0

4910

090C

9D4A03

2056E4

60

8DE430

60

9065

9070

9075

9080

9085

9090

9095

9100

9105

9110

9115

9120

9125

9130

9135

9140

9145

9150

9155

9160

CPBINR = 11 f

CDRAU =17 ;

J

0PIN = 4 f

OPDUT = 8 i

i

i

i EUUATES used by the S

t the VBLANK routines

i

HORIZONTAL = *55

VERTICAL = *54

[RAUC0L0R = *2FB

COLORO = *2C4

p

> miscellany

;

.Old = *FF

HIGH = 4100

RANDOM = *D20A

subroutines

9165

9170

9175

91B0

9185

9190

9195

9200

9205

9210

9215

9220

9225

9230

9235

9240

9245

9250

9255

9260

9265

9270

9275

9280

9285

9290

9295

9300

9305

9310

9315

9320

9325

9330

9335

9340

9345

9350

9355

9360

9365

9370

9375

9380

9385

9390

9395

9400

9405

9410 .

9415

Commsrid Put BINary Record

Command DRAUto

OPen for INp-ut

OPer. for OUTput

S driver and

•PAGE 'The graphics subroutines*

1

!

5AUEC0L0R .BYTE 0 f

1

5NAME .BYTE "Sr'.O f

i GRAPHICS 3

f ENTRY! A-re3 contains

where COLOR is saved

the filename for open

graphics mode '3'

i EXIT! Y-reg has completion status

3RAPHICS

PHA ;

LDX #6**10 !

L[iA #CCL0SE

STA ICCOMrX

JSR CIO t

i (we ignore any errors

LDX *6*«10 ;

LDA #C0PN ;

STA ICC0M.X

LDA #SNAMESLOU

STA ICBAEiRtX i

LDA ♦SNAME/HIGH

STA ICBADR+1tX

save '3'

file 6

First* we must close file *6

from the close)

sSairif file 6

we will open this 'file'

we use the file name 'fit1

by pointing to it

all is set up for OPEN* now

we tell CIO (and SI) what kind of open

PLA r

STA ICAUX2.X i

(note that SI isnores

AND #$F0 i

EOR **10 5

(Read thp te;-;t. S: e>

our saved 'a' graphics mode

is given to SI

the upper bits of ALJX2)

now we Set Just the upper bits

and flip bit 4

rpects this bit inverted

from what normal BASIC usase is.)

ORA +S0C i

STA ICAUXIfX f

JSR CIO ',

RTS

C0LDR c

allow read and write access (f

or CIO)

make C10 and S! happy

and do the OPEN of S:

ENTER! Color 'c' in A-resister

EXIT! Unchanged

9420 COLOR

9425

9430

9435

9440

9445

9450 S

STA SAUECOLOR

RTS ;

ri i ! ) i liii ii I ! ! ii i il f 1 i

POSITION h»V

e;;citingi ussn't it?

150 

(lssue#2 1).1 have added a 
RaN Oom fun ction , to make the 
main line code easier and more 
compatible with the BAS IC 
o ri gina l. Even if yo u choose not 
LO type in th e mainl ine assembl y 
language this mo nth , yo u 
shou ld type in and prese rve 
Ihese roulines. Or simply add 
RNO LO the listin g yo u Iyped in 
from Februa ry (yo u did Iype a ll 
LhaL in , of course) . We will use 
these same routines in th e laler 
anicles in Lhis se ri es, bU L Lhe 
lisLin g will /101 be repea led . 

As much as possi ble, th e 
assembl y language is sclf­
explanaLo ry, es peciall y whe n 
coupl ed wiLh Ihe BAS IC source, 
Fo r exa mple, wha L co u ld be 
clea re r Lhan the LranslaLion of 
"G RAP H ICS 3" in to " LOA #3" 
and 'JSR GRAPH'ICS'" If yo u 
don"L undersLand whJ Lhis 
works, you reall y needLO geL a 
good inLroducto ry book and 
read up o n 6502 assembl y 
language. For those of you into 
such things. you might note 
thal when we CO il ve rt from 
.BAS IC to assembly lang uage , 
we tend to COllye rL ex press ions 
by us in g reverse Po lish nOla­
li nn , Th ll s, fo r exa mple, line 
::I OO's assembly languagc cq ui ­
va le nt m ighL be ex pressed in 
" p id gin-H P" (Lhal is, in a parod y 
of Lhc kcyboa rdlang uage used 
by 1-1 P reve rse Po li sh ca l­
cu laLo rs) as somelh ing likc Lhi s: 
4 RND 2 - ENTER xmo\'e STORE 

And Lh ose of yo u into FORTI-I 
wi ll prc 'umabl y a lso scc Lh e 
obvious corollari es. 

0009 
0011 

0004 
0008 

COM PUTE! 

9065 CPBINR 
9070 CORAIoI 
9075 
9080 OPIN 
9085 OPCUT 
9090 
9095 

11 
17 

4 
8 
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COII,II'iU-,d Put B'INar~ Recorlj 
Con'll,and DRALJto 

OPen for INF-'Jt 
OPen for OUT p'Jt 

9 100 EQUATES used b~ the S : drive r and 
9105 the VEiLANK routir,es 
9110 ; 

0055 9115 HORIZONTAL : ~55 
0054 9120 VERTI CAL E $54 
02FB 9 125 ORAWCOLOR = ~ 2F B 

02C4 9130 COL ORO c ~ 2C4 

9135 
9 140 ; ruisce ll an~ 

9 14 5 
OOFF 9150 LOW IFF 
0 100 9 155 HIGH $100 
b20A 9 160 RANDOH ~ $D20A 

The graphics subroutines 

30E4 9 165 .PAGE 'The ~raphics subroutines ' 

30E4 00 

30E5 53 
30E6 3A 
30E7 00 

30E8 48 
;]OE9 A260 
30EB A90C 
30ED 904 203 
30FO 2056E4 

JOF3 A260 
30FS A903 
30F7 9[14203 
30FA A9ES 
30FC 904403 
30FF A93 0 
3101 904503 

3 104 68 
3105 9D4B03 

3108 29FO 
;]10A 4910 

3 10C 090C 

310E 904A03 
3111 2056E4 
3 114 60 

9170 
9 175 i 
9 180 SAVECOlOR .BYTE 0 
9 185 j 
9 190 SNAME .BYTE · S: ·, O 

9195 
9200 
9205 GRAPHICS ~ 

9210 

where COLOR is saved 

the filenan,e for open 

9215 ENTRY: A- re~ contains ~raphic5 ruode '~' 

9220 EXIT: Y- re~ has corupletlon status 
9225 ; 
9230 GRAPHI CS 
9235 PHA save 'g" 

9240 lDX t6*~10 fi Ie 6 
9 2 45 LOA ' CClOSE 
9250 S TA ICCOH,X 
9255 JSR CIO First , we IJI'Jst c l ose file t 6 
9260 ( we i~r.ore an~ errors froru the close) 
9265 
9270 LD X t6*'10 a~ain , file 6 
9275 LOA t COPN we will open this ' file' 
9280 S TA ICCOH,X 
9285 LOA t SNAHEiLOW 
9290 STA I CBADR , X we use the file nall',e ' S :' 
9295 lDA t SNAME/HIGH 
9300 STA ICBADR+1, X ; b~ pointing' to it 
9305 
9310 a ll i s se t UP for OPEN. n o w 
93 15 we tell CI O (and S : ) what k ind of open 
9320 
9325 PlA ou r saved '~' ~raphlcs lI,ode 
9330 STA ICAUX2 . X is ~iven to S: 
9335 (not.e that S ! i~nores the UF-F-er bit.s of AUX 2) 
934 0 AND "' ~FO now we s et just the IJF-F-er bit.s 
9345 EOR t~10 ; a nd fliF- bit 4 
9350 (Read the te:< t . S : expects this b it i nverted 
9355 fro m what r,o r /l', a l BASIC 'J sa~e is . ) 
9360 ORA .'OC a ll o w read and wr ite access (f 

or CIO) 
9365 S TA ICAUX1 , X lI,ak.e CIO a nd S : ha"'F-~ 

9370 JSR CID a n d do the' OF'EN of 5 : 
9375 RT S 
9380 
9385 ;;;;;;;;;;;;;;;;;;;;;;;;;;;; i ; i j ; ; ; ; ; ; 

9390 
9395 COLOR c 
9400 
9 405 ENTER : Colo r 'e' in A-re~ist.e r 
9410 EXIT: Uncha n~ed 

94 15 
9420 COLOR 

3115 80E430 9425 
3 118 60 9430 

S TA SAV ECOlOR 
RT S ; excltin~ , was n 't it? 

9435 
9440 ;;;;;;;;;;; j;; i; i j j; ;;; ; ; ; ; ; ; ; ; ;;;; ; i 
9445 

Thc asse mbl), language 
cod ing he re is nOL Ihe best no r 
Lhe most e ffi cient. For exa mple , 
lincs 4 10 Lhrough 430 could be 
rc p"' cecl by a sim p le "O RA 
X~ I OVE" (beca usc Lh c A­
registe r alread)' contains 
Y~ IOVE and because \\'e c1on'L 
rea ll y need th e sum LO find OUL 
if the two va lues are both zero). 
Rather. th e idea here was LO do 
as sl raig hlfo rward Cl I rans lal.ion 

'II II ' I' 9450 PO S ITION h,v "S POSSI ) e , a oW Ing mo re 0 L _____ -...:...:.:..::....:.-...:...:.:..::....:...::.::....:.:...:... _ _ __________ _____ _ ...l 
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you to understand how simple

assembly language can be.

Are there any tricky spots

in the code? Not really.

Though, ifyou are like me, you

will have to pause each time

you use a CMP and figure out

if you really want BCS or BCG

(or whether you also need a

BEQ or...). Again, some of the

CMP's could have been made

simpler (for example, by using

'CMP #40'on line L630and

omitting line 1640). And, again.

I opted for consistency with the

BASIC program.

The program does work.

Try it. It took me about three

hours to type it in and debug it

(including about an hour of

debugging the debugger). This

represents much less time than

it would have taken if I had not

had the BASIC program as a

working model. You might

omit lines 1930 to 1980 the first

time you run it. I won't tell you

what will happen, but I will tell

you that the lines are used to

synchronize ball movement

with the clock.

On Assembling And

Debugging

You may have noted that the

master origin ('* = ') for this

program is at $3000. If you use

that origin and don't do any

thing special, assembling the

program will wipe out the

source code and kablooey! What

can you dor Personally, I prefer

to direct the object code to disk

when I assemble. (I usually use

'ASM ,#R:,#D:file.OBJ' where

"file" is the same name as the

source file and I use "R:" be

cause I list to a DIABLO or

DEC serial printer.) Then, with

the source also safely LISTed

to disk, I can use NEW and

reLOAD the object and proceed

to run and debug it. Using this

method, it makes sense to place

the origin somewhere fairly

high in EASMD's (or the

Assembler/Editor's) working

311?

31 IB

3111'

311F

3120

3123

3125

3127

312A

312C

312F

3132

31

31

35

313?

313C

313F

3142

3144

3146

314?

314B

314E
3150

3153

3156

3157

315A

315D

3160

3163

3165

3166

3167

8655

8556

8454

60

201931

A260

A90&

9D4203

A900

?t"4803

9D4903

ADE430

2056E4

60

201?31

ADE430

8DFB02

A260

A?ll

9D4203

A90C

9D4A03

A?00

9D4B03

2056E4

60

8D6631

EE6631

AH0AH2

CD6631

B0F8

60

00

9455 i

9460 i

9465 i

?47O

9475

9480

9485

enter: h

V

(horizontal)

registers

position in X»A

{LSBtMSB)

(vertical) position in Y-re3ister

EXIT: unchanged

9490 POSITION

9495

9500

9505

9510

9515

9520

9525

9530

9535

9540

9545

9550

9555

9560

9565

9570

9575

9580

?585

9590

9595

9600

9605

9610

9615

9620

9625

9630

9635

9640

9645

9650

9655

9660

9665

9670

9675

9680

9685

9690

9695

9700

9705

9710

9715

9720

9725

9730

9735

9740

?745

9750

?755

9760

9765

9770

9775

9780

9785

9790

9795

9800

?805

9810

?815

9820

9825

9830

9835

9840

9845

9850

9855

9999

STX

STA

STY

RTS

PLOT hrv

HORIZONTAL

H0RIZ0NTAL+1

VERTICAL r

ENTER! must have done

X

exit: y

>LQT

JSR

LDX

LDA

STA

LDA

STA

STA

LDA

(

JSR

RTS

DRAWTO hf

f read the text

too simple! riaht?

s previous COLOR call

Arand Y registers set as .in POSITION

-reaister has

POSITION

♦6**10 f

#CPBINR J

ICCOMrX

♦0

ICDLENiX

ICBLEN+lfX J

SAVECOLOR i

i-rest

CIO f

ENTER! must have done

i x

exit: y

"iRAUTO

JSR

L0A

STA

L£"X

LDA

STA

LEi A

STA

LDA

STA

JSR

RTS

!

•

•

i RNH r

i

; enter: r

t exit: a

completion status

file 6* adain

Command Put EUNary Record

if buffer length is zero...

then CPBINR puts one char from

and this is how we PLOT

a previous PLOT

rArand Y registers as in POSITION

-re3ister has

POSITION

SAVECOLOR

DRAUCOLOR i

+6**10 i

tCDR.AU f

ICCOMtX

♦40C

ICAUXlfX J

*0

ICAUX2.X ;

cio i

completion code

where DRAUTO expects its color

file 6...once more

Just a command to "S!"

insurance

. . .auaranteeci to work

do the actual DRAUTO

in A-resister

-register contains a random

> number from 0

F

r

*ND

STA

INC

RNDUAIT

LDA

CMP

BCS

RTS

1

RTEMP

RTEMP >

RANDOM t

RTEMP f

RNDWAI1 !

3TEMP .BYTE 0

1

i

.END

to r» inclusive

mak.es CMP easier

Set a random number

too bis?

wes...wsit

RESERVE SPACE
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yo u LO understand how simple 
assembl y language can be. 

Are there a ny tricky spots 
in the code? Not rea ll y. 
Tho ugh , if you a re li ke me, yo u 
will have to pause each lilne 
yo u use a CM P and fi gure out 
if you rea ll y wanl BCS o r BCC 
(or whether you also need a 
B EQ or ... ). Again , some of the 
CM P's could have been made 
simpler (for example, by using 
'C M P #40' on li ne 1630 and 
omitting line 1640). And , agai n. 
I opted for consistency with the 
BASI C program. 

The program does work. 
Try it. It LOok me about three 
hours LO type it in and d ebug it 
(including about an hour o r 
debugging the debugge r). Th is 
represents much less time than 
it would have ta ken if I had not 
had the BASI C prog ra m as a 
wo rkin g model. You might 
om it lines 1930 LO 19 0 the firs l 
time you run it. I won't te ll yo u 
what will happe n, but I will te ll 
vou that the lines are used LO 
;ynch ron ize ba ll movcment 
with the clock. 

On Assembling And 
Debugging 
You may have noted that the 
maste r o rigin ('* = ') for this 
program is at $3000. I I' yo u use 
that o rigin and· don't do a ny­
thing special, assembling the 
program will wipe o ut the 
sou rce cod e and Iwblooe)'! What 
ca n you do ' Persona ll y, I prefer 
10 di rect the obj ect code LO disk 
when I asse mble. (I usua ll y use 
'ASM ,#R: ,#D:fi le.O BJ where 
"filc" is the same !laTne as the 
source file and I use "R:" be­
cause I list to a DIABLO or 
DEC se ria l printe r .) T hen , with 
thc source also safely LISTed 
LO di sk, I ca.n use NEW and 
re lOAD the object a nd proceed 
10 run a nd debug it. Us ing this 
method. it ma kes sense to place 
the o rigin somewhere fair ly 
hig h in EASMD's (o r the 
AssembleriEdiLOr's) work ing 

3119 8655 
3 119 8556 
3110 8454 
311F 60 

3 120 201931 
3 123 A260 
3 125 A90B 
:3 127 904203 
312A A900 
3 12C 9D4803 
3 1 2F 9[14903 
3 32 ADE430 

31 :5 2056E4 
3 8 60 

3 1 9 201931 
313C ADE430 
313F 8DFB02 
3 14 2 A260 
3144 A911 
31 46 9D4203 
31 49 A90C 
31 48 9D4A03 
314E A900 
3150 904803 
3153 2056E4 
3156 60 

3157 806631 
315A EE6631 

315D ADOAD2 
3160 CD6631 
3163 BOFB 
3165 60 

3166 00 

3167 

COMPUTl! 

9455 
9460 ENTER: h <ho rizontal) pos ition in X, A 
9 465 re9'isters (LSB, MSB) 
9470 v (ver tical) position i r. Y- re9'ist.er 
9 475 
94BO 
9485 
9490 
9495 
9500 
9505 
9510 
9:515 

EXIT : unchan9'ed 

POSITION 
STX 
STA 
STY 
RTS 

HORIZONTAL 
HORIZONTAL+1 j read the tex t 
VERTICAL ; too sill.p.1e, ri9'ht? 

9520 ; ;; ;; ; ;;;;;;;;;;; ; j j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

9525 
9530 f>.LOT h, v 
9535 
9540 ENT ER: ~ust have done a previous CO LOR call 
9545 X, A,and Y re!tisters s et as . in POSITION 
9550 
9555 EXIT: Y- re9'ister has COMPletIon s tatus 
9560 
9565 PLOT 
9570 JSR F'OSITION 
9575 lDX .6*t1 0 fil e 6 , a9'ain 
9580 LDA fCPFINR Command Put DI Na r~ Record 
9585 STA IC COH, X 
9590 LO A to 
9595 STA ICBLEN, X 
9600 STA ICBLEN+l,X; if buffer len~th is zero ••• 
9605 LDA SAVECDLOR then CPBINR puts one c har from 

A-red 
96 10 JSR CIO ; and this is how tole PLOT 
9615 RTS 
9620 
9625 
9630 
9635 
9640 
9645 
9650 
9655 
9660 
9665 
9670 
9675 
9680 
9685 
9690 
9 695 
9700 
9705 
9710 
9715 
9720 
9725 
9730 
9735 
9740 
9745 
9750 
9755 
9760 
9765 
9770 
9775 
9780 
9785 
9790 
9795 
9800 
9805 
9810 
9815 
9820 
9B25 
9830 
9835 
9840 
9845 
9850 
9855 
9999 

;; ; ; ;; ;; ; ; ; ;; ; ; ;; ;; ; ;; ; H ; ;; ;; , , If ; ;; , 

ORAWTO h,v 

ENTER: ""Jst have done a previous PLOT 
X,A,and Y registers as in POSITION 

EXIT: V-resister has COMPletion code 

DRAWTO 
JSR POSITION 
LOA SAVECOLOR 
S TA DRAWCOLOR 
LDX fo*Sl0 
UtA f CDRAW 
STA ICCOH,X 
LDA .. SOC 
STA ICAUX 1,X 
LO A t o 
S TA ICAUX2 ,X 
JSR CIa 
RTS 

where DRAW TO e xpec ts its color 
file 6 ..• once n.ore 
J 'Jst a command to • S: • 

i nsurar,ce 

• • • !I '.J 3 "anteed to tolD rk 
do the actua l ORAWTO 

;;; ;;;;;;;;;;;;;;;; ;;;;;;;; H;; j; H;;; 

RNII r 

ENTER: r in A-resi s ter 
EXIT: A- reg iste r contains a rar.don, 

rllJn.be r f roll" 0 t o r . i r.c Ius i 'Ie 

RNII 
STA 
INC 

RNOlolAIT 
LOA 
CMF' 
BCS 
rns 

RTEHP 
RTEHP 

RANDOH 
RTE HP 
RNO WAI1 

RTEHP .DYTE 0 

n, akes CH? easier 

!let a l'O~r.doll" r. umber 
too b is? 
~es . .. wait 

RESERVE SPACE 

j j ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; j ; ; ; ; j ; ; 

.EN D 

151 



memory.

An alternative method is to keep the object

code in memory below all my source listing. With

KASMD this is easy to do. For example, with this

program, I .simply used a'LOMKM 3800*command

to tell KASMD not to use any memory below $3800.

With the Assembler/Editor cartridge, it is almost as

easy: simply use BUG to issue "C2E5 < 00,38" and

then "G A000". ($02E5 is system I.OMKM. which

the Assembler picks up ;md uses for its own when

it is coldstarted at $A00Q.) In both instances, make

sure you have LISTed off any program in memory

before changing the LOMEM bound, since it is the

occurrence of NEW which forces the change.

Actually. I often use 60/Aofthe above measures.

And even then I can run into problems. When I

was working on this month's program, for example,

I could assemble and then load the program fine.

But when I went 10 use "G3000" from BUG, the

system looped madly. I'm still Irving to figure out

why, but I solved it by loading the OBJcct file from

the operating system and then reentering the

Assembler via a cold start. BL'G then worked fine.

I hope that by next month I will have figured out

the reason for this strange behavior and will report

a fix to you. (To he fair, I am using a very early pre

release version of the cartridge...perhaps you won't

have this problem.)

Breakpoint Setting

Possibly the biggest fault of BUG (both versions) is

the lack of easy breakpoint capabilities. Changing

instructions to BRKs fSOO) and back often gets so

tiresome that I tend to say the heck with it nnc\ try

out an otherwise unchecked portion of code. When

I'm lucky, i( all works. When I'm not. I turn off the

power and start again. Thank goodness I'm not

trying to do this with just a cassette. The corollary?

If you are using a cassette-only system, proceed

with utmosl caution and lake the trouble to set lots

of breakpoints.

That's about it for this month. Next month we

will add several complications to the bouncing ball

program. We will also explore some news, trivia,

and gossip. And, whatever you do, don't believe

everything that people say about the Atari and

Atari BASIC: we may have some surprising bench

marks for you. ®

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

PUBLICATIONS:
CBM User Guide 7.95

CBM Basic 4 0 Ref Manual . . 9 95

CBM Disk Manual 7 95

CBM Printer Manual 7 95

MOS Hardware Manual 6.95

MOS Programming Manual 6 95

The PET Revealed 19 95

Library ol PET Subroutines 19 95

Commodore Software Encyclopedia 9 95

CBM Programmer's Reference Manual 16 95

CBM EQUIPMENT:

CBM 4016 CPU (40 Col Screen 16K RAM) 790 00

C8M 4032 CPU |40 Col Screen. 32K HAM) 990 00

C6M 8032 CPU 180 Col Screen. 32K RAM) 1090 00

CBM 8096 CPU (80 Col Screen. 96K RAM} 1590 00

CBM Micro Ma.nlrame (Super PET) 1690 00

CBM 2031 Smgte Disk Drive (17OK per 51. Diskette) . . 570 00

CBM 4040 Dual Disk Drive (170K per 5'. Diskette) ■•■ 99000

CBM 8050 Dual Disk Drive ('. Meg per 5'. Diskette) . 1340 00

CBM 4022 Traclor Feed Printer 625 00

CBM C2N Cassette Deck [New Style) 65 00

CBM CPU/IEEE Cable 35 00

CBM IEEE/IEEE Cable 4000

B023P Dot Matrix Printer (136 Col . 150 CPS) 790 00

Tally 8024-7 (7x7 Matrix) Printer 1275 00

Tally 8024-9 (7x9 Matrix) Printer 1425 00

8300P Letter Quality Printer (40 CPS) 1790 00

VIC EQUIPMENT:
VIC 20 (Includes RF Modulator) 255.00

VIC Single Disk Drive (170K pet 5'/. Diskette) 47000

VIC Joystick 9 95

VIC Modem 102.00

VIC 8K Memory Expander 59 95

VIC Super Expander 69.95

VIC 3K Memory Expander 39 95

VIC 2 Player Game Paddles 19 95

VIC 1515 Graphic Printer 325 00

VIC SOFTWARE:
VT 106A Recreation Six Pack (Cassette) 43 95

Includes Car Chase. Blue Meanies.

Space Math. Slither Super Slither.

Biorythm Capability

VT 107A Home Utility Six Pack (Cassette) 43 95

Includes Personal Finance 1, Personal Finance II.

VIC Typewriter. Expense Calendar.

Loan & Mortgage Calculator. Home Inventory

VIC 1901 Vic Super Alien (Carlridge)

VIC 1904 Super Lander (Cartridge) 29 95

VIC 1908 Draw Poker (Carlridge) 29 95

AMOK (Casselte) 18 95

VIC Avengers (Cartridge) 29 95VIC Avengers (Cartridge) 29 95

Snakman (Cassette) 18 95

CBM SOFTWARE: COMING SOON:

Wordcraft 80 Wordprocessor . 295 00 More VIC Peripherals and Software

Word pro 4* Wordprocessor. . 325.00 CBM 8250 Dual Disk Drive

OZZ Data Base System 295 00 Data Acquisition and Conttol Devices

Visicalc 200 00 Ultima*

Tax Preparation System .... 590 00 Commodore 64

Dow Jones Portfolio 115 00 More VIC Software Gorl.

All Items Insured

COD - UPS

Prepaid Orders Shipped Free

In Stock Items Shipped Within 48 Hours

MASTERCHARGE OR VISA ADO 3%

GA RESIDENTS ADD 4% SALES TAX

"CALL ABOUT

SUPPLIES"

P.O. Box 77286
Atlanta, Ga. 30357

404-981-5939 0<

memory. 
An a lte rn;lli ve method is LO keep the object 

code in memo ry below all m y SO urce lisling. \tV ith 
EASMD thi s is eas), 1O do. Fo r exa mple. with thi s 
program , I simpl y used a ' LOM EM 3800' command 
to te ll EASM D notlO use a n)' memory be low $3800. 
With the AssembleriEd iLO r cartrid ge , it is a lmost as 
easy: simply use BUG 1O issue "C2E5 < 00.38" a nd 
then "G AOOO". ($02E5 is syste m LOM EM, which 
the Assembler picks up and uses for its o\\' n when 
it is co ldstaned at SAOOO.) I n both insta nces, make 
sure you have LI STed off an y program in memory 
be fore chan ging the LOMEM bound , since it is the 
occu rre nce of N EW which forces the change. 

A cw all),. I o ften use bolh () I' t he above m eas u res . 
And even th en I can run into problems. vVh en I 
was wo rk ing on thi s month 's program. fDr cxalnple, 
I cou ld assemble and th en load the p rogra m fine . 
But " 'he n I \\,ent to use "G3000" fro lll BUG, th e 
systemloopeci mad ly. I 'm sti ll trying to ri gure out 
\\'h y, but I solvcd it by load ing the O B.l ect fil e from 
the opera ting system andthell reente ring the 
Assem bler " ia a co ld sta rt. BUG then wo rked lin e. 
I ho pe that b), nex t month I will have fi gured out 
th e reasoll for this strange behavior alld will repo rt 
a fix to YOLi . Cf o be fa ir, I am lIsing a V() l )' earl y pre­
release version of th e cartridge ... perhaps you won't 
ha ve thi s prob le m.) 

Breakpoint Setting 
Possibl v the biggest [" ult of BUG (bo th versions) is 
the lack or easy breakpoilll capabi li ties . Changing 
instructions t.o BRKs (SOO) and back often gets so 
tiresome that I tend 1.0 say the heck wi th it and try 
out an ot hcr\\' isc unchecked po rti on o r cude. \ IVh en 
I'm lucky, it a ll wo r ks. When 1' 111 nol, I turn o [rthe 
power and start aga in. T hank good ness I'm not 
trying to do th is wilhj usl a cassette. T he corollary? 
I f you are using a c"sse lle-onl y system , proceed 
with utm oS1 caution and take the trouble to sel lo ls 
o f brea kpoints. 

That's about it 1'0 1' thi s month. Nexl lllonlh we 
will add several complicatio ns to the bouncin g ba ll 
program. \Ne will also ex plore some news, tri via , 
and goss ip. And. whatever )Jou do. don'L believe 
everything thal people say abo ut. th e Atari and 
Atari BASIC : we ma )' have some surprising bench­
marks for you . © 

TOLL FREE 
Subscription 

Order Line 
800-345-8112 

In PA 800·662·2444 
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ForPET/CBM and VIC, this handy utility should solve

some met/wry spare problems, especially when instructions

can be safely deleted from a program after they're no

longer needed. It cannot work, however, on Original

ROMPETs.

Electric
EraserLouis F.Sander

Pittsburgh

If you program in BASIC, you'd sometimes like to

delete certain program lines after they've been

executed, either to protect your program from

piracy, or to free up memory for the rest of the

program to use. The lines that print your on-screen

instructions, for example, are good candidates tor

deletion as soon as they've been run. Has ing served

their purpose, they do nothing but take up space,

which can really be at a premium in small-memory

machines like the VIC and the 8JK PET,

It would be a real help if there were an easy

way to delete such lines under program control.

Well, now there is one: Electric Eraser is a two-line

routine that deletes itselfand all subsequent lines

as soon as it's called.

Lines 210 and 220 in the accompanying pro

gram are the Electric Eraser for Upgrade and 4.0

ROM PET/CBM machines. If you have a VIC,

your eraser appears in the REMarks following line

300. Move it up to lines 210-220 before you run

the forthcoming demo. In all cases, line 300 acti

vates the Eraser. There is nothing special about

this choice of line numbers, and the three lines can

be renumbered at will when you use them in other

programs. They consume just over 100 bytes of

memory.

I o use the Eraser, you must set up the lines to

be erased as the last lines in your program. There

can be as many of them as you wish, and they should

preferably include the activator line, since you'll

have no need for it once the other lines have been

erased. Put the Eraser immediately before the first

line you want to erase. Then your program can

execute any of ils lines, except for the activator, to

its heart's content.

There's no need to bypass the Eraser, since it

h;is no meaningful effect until it's activated. When

it's time for the Electric Eraser to do its work, exec-

uie the activator line. This will clear all variables

and make the Eraser and everything after it disap

pear from the program; You can, if you like, replace

the END in the Eraser with another statement, and

it will be executed after it is deleted (!). If you leave

out the END altogether, the subsequent lines may

be executed, depending on what's in them, or your

program may crash.

Watch It Work

Right now. let's see the Electric Eraser at work.

Type in the demo program and SAVE it. Don't

RUN it first to check your work, or you'll have to

type it in again! LIST the program and carefully

check lines 210, 220 and 300 for errors. Now RUN

the program, and see for yourself that all its lines

are actually executed, which should be obvious

from the text that prints on the screen. RUN the

program again, and you'll see that lines 210 and up

do not execute this time, and that you now have

several hundred more bytes of free memory. LIST

the program to verify that lines 210-350 are no

longer there. They have been electrically erased.

You could %2.y that these lines were executed, then

they were executed. Or maybe they w-erejust RUN

to death. Anyway, they are gone without a trace,

replaced by usable memory.

Eraser's Secret

Here is where they went: the first two PEEKs in

line 210 are the keys to Electric Eraser's success.

These locations contain a pointer to the start of the

line currently being executed. When activated, the

Eraser POKEs zeros into the link for thai line

and, using the USR vector as a temporary storage

area, sets the Start of Variables pointer to the loca

tion just above that. As a result. BASK" thinks the

program ends with the last line before the Eraser,

which of course it now does. If all this is over your

head, the System Information chapter of Osborne's

PET/CBM Persona! Computer Guide holds the keys to

understanding. If you don't care about such mat

ters, don'l worry - you can use the Electric Eraser

without understanding how and why it works.

Now you've seen the Electric Eraser in all its

simple splendor, and maybe you've been impressed.

If so, your next step is to add it to your bag of

programming tricks, and to make equally impres

sive use of its powerful erasalorial punch. You

could exercise your talents on the demo program,

by replacing the END in line 220 with a RUN.

100 PRINT"{DOWN}FRE(0)=";FRE(0)

110 PRINT"{DOWNlWHERE IS THE REST OF THIS"

120 PRINT"LITTLE PROGRAM?"

200 REM ** 210 - 220 ARE THE ERASER

210 A=PEEK(58)+256*PEEK(59)+3:POKE2,INT(A/2

56):POKE1/A-256*PEEK(2)

2 20 IFERTHENPOKEA-2,0:POKEA-1,0:POKE42,PEEK

(1):POKE4 3,PEEK(2):CLR:END

230 PRINT"{DOWN}IF YOU LIST IT, YOU WON'T"

240 PRINT"FIND IT! IF YOU RUN IT ONCE"

250 PRINT"MORE, YOU'LL SEE THAT YOU"
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Fur PF.TlCBM alld VIC, this hal/d)' "Iilily shuuld soLve 
some me11l(1)1 .'1/ )(1((' jJfoblrms, eSjJecially when instructions 
(lIlI bl' saf"ly r/r/t)led frolll (I j)1'Ugrfl1l1 after (heire no 
IUlIgrr fU'('(.Inl. It cal/fi ol w ort" hOW('iwr. on Original 
ROM PETs. 

Electric 
E ra se r ~~~~~r~~nder 
If you prog ra m in BAS IC, you 'd somctimes li ke to 
dele te ce rt ain program lin es after [hey\'e been 
executcd. e ithe r to protcct yo ur program from 
pir<l c)'. or 10 free up me mory for th c rcst of th e 
program 10 usc. Thc lin es that print yo ur on-screen 
in structio ns, for exa mple , are good cand idates for 
deletion as suon as they'\,e been run. Havin g served 
Ihc ir purpose. th e), do nothing bU I ta ke up space. 
which can reall y be;]l;] pre mium in smal l-memory 
mach ines like th e V IC andthc 8 K PET. 

It wou ld be a rea l he lp if the re ,,"c re an eas), 
way to de le te such lines undcr program contro l. 
\Veli. no\\' there is onc: E.l eclric Eraser is a lwu-l ine 
routin c that del c tcs itse lf a nd all subsequenl lines 
as soon as it 's ca ll ed. 

Lines 2 10 and 220 in th c acco mpa nying pro­
gram are Ih e Elcctri c Erase r for Upgrade and4.0 
ROM PET/C BM machines . If),o u ha ve a V IC, 
yo ur e raser a ppea rs in the REM a rks fo llowing line 
300. Move it up to lines 2 10-220 be fo re you run 
the fo rthcoming demo. I n a ll cases, li ne 300 acti­
vates the Eraser. There is nothi ng special about 
this cho ice of line numbers, and the three lines can 
be re numbered at will when you use them in other 
programs. T hey co nsume j ust over 100 bytes o f 
me mory. 

To use Ihe Erose I'. you must set up the lines 10 

be e rased as th e last lines in your program. There 
G il l be as Ill any o fth e ll1 as yo u wish. and Lhey sho uld 
pre rc rab ly include th e acti val.Or line , since you' ll 
ha\'t~ no need {'o r it once the o thc r lin cs ha ve been 
e rased. PUlthe Eraser immedia tel y befo re th e fi rst 
lin e you want t.o erase. The n yo ur program ca ll 
execute an y of il s lin es , except for the acti va tor , to 
its hea rt's cOll lenl. 

There's no need to bypass Ihe Eraser, since it 
h ;1S no mea ning ful e ffect until it 's ac ti vated. 'A'he n 
ii's time for the Electric Eraser to do its \\fo rk, exec­
ul e the aClivato r line. T h is will c1car all "ariablcs 
and make the Erasc r and eve rythin g a ftcr it d isa p­
pea r fro III th e program. You ca n , if yo u li ke , rep lace 
the EN 0 in the Erase r with a nothe r sta te ment, and 

it will be execuled a fte r it is de le ted (!). If you leave 
out the EN D altogether, the subsequent lines may 
bc executed. de pending on what's in them, or your 
program may crash. 

Watch It Work 
Ri ght now, let's see the Electric Erase r at work. 
T ypc in the demo prog ram a nd SAVE it. Don 't 
RUN it fi rst to chec k yo u r wo rk, o r yo u' ll have to 

type it in again! LIST th e p rogram and carefull y 
check lines 210,220 and 300 for e r rors . Now R N 
t. he program , and see for yourself tha t all its lines 
a re actua ll y executed , which sho ul d be obvio us 
{'rom th e texCthat prin ts o n th e sc reen . RUN the 
program again. and yo u'll see that lines 210 and Lip 
do not. execute this time , and Lhat yo u now have 
severa l hu ndred mo re bytes of free melllory. LI ST 
the program to "erify that lines 210-350 are no 
lo nger lhe re. They have bee n e lectricall y e rased. 
You flJllld sa y lha t th ese li nes were executed , then 
th c)' ,,,e re executed. Or ma ybe they we re just R UN 
to dea th. An)'wa)/, th ey are gone without a trace, 
re placed b }1 usable me mory. 

Eraser's Secret 
Here is whc rc th ey we nt: th e fi rst two PEEKs in 
li ne 2 10 are the keys to Electric Erascr's succcss. 
These loca lions contai n a po in te r to the start of the 
lin e curre ntl)" be in g executed. vV hen activated , the 
b 'ascr PO KEs ze ros illlo th e li nk for tha t line 
<Ind. us ing thc USR vec lor as a tem porary storagc 
area , sets the Sta n of Variab les pointe r to the loca­
tionjust above that. As a res u lt , BAS IC thi nks the 
prog ram ends with the last line before th e Erasci-. 
which o f course it now does . Ifa il ih is is over your 
hcad , thc System In formation chapte r of Osbo rn e's 
PETICBM Persol/ol COlli/JIllPI' Gllide ho lds th e ke ys to 
understand in g. I f yo u don't care about sll ch mat­
ters , don't worry - you ca n use the Elcctric Eraser 
wilho ut unde rst::lIld ing how and why it works. 

Now you've seen the Electri c Erase r in a ll its 
simple splendor, and maybe you 've been impressed. 
Il' so, your nex t ste p is to add it to yo u r bag of 
programm ing tri cks , and to make equa lly im pres­
sive usc of its powerfu l e rasatorial punch. You 
could exercisc yo ur ta le nts o n the cle mo program , 
by rep lacing th e EN D in line 220 with a RUN . 

100 PRI NT" (DOWN )FRE(0)= "; FRE(0) 
110 PRINT" (DOWN)WHERE IS THE REST OF THI S" 
120 PRINT " LITTLE PR OG RAM? " 
200 REM ** 210 - 220 ARE THE ERASER 
210 A=PEEK(58)+256 *PEEK(59)+3 : POKE2 , INT(A/2 

56):POKEI , A- 256 *PEEK(2) 
220 IF ERT HENPOKEA- 2 , 0 : POKEA- I , 0:POKE42 , PEEK 

(1) : POKE43 , PEEK(2) :CLR : END 
230 PRINT" (DOWN)IF YOU LIST IT , YOU WON ' T" 
240 PRINT" FIND IT ! IF YOU RUN IT ONCE " 
250 PRINT " MORE , YOU 1 LL SEE THAT YOU " 



260 PRINT"HAVE GAINED SOME MEMORY."

270 PRINT"{DOWN}THE ELECTRIC ERASER IS"

280 PRINT"POWERFUL MEDICINE!!"

300 ER=1:GOTO210:REM ** ACTIVATOR

310 REM

320 REM ** ERASER FOR THE VIC:

330 REM

3 40 A=PEEK(61)+256*PEEK{62)+3:POKE2/INT{A/2

56):POKE1,A-2 56*PEEK{2)

3 50 IFERTHENPOKEA-2,0:POKEA-l?0:POKE45,PEEK

(1):POKE4 6,PEEK(2):CLR:END <§

*VIC-20*

FROG
Take control of an animated fly zapper.

Requires NO extra equipment.

...Each $17.95 cassette...

MflGE EflRPET
P.O. Box 35115 Phoenix, AZ 85069

GAMES FOR THE PET ALSO AVAILABLE

***+:***********#**:*******i***************|

St Sft PtStar Software Presents...

N L> Y - M n N
TM

SCORE=@0100 HI -SC0RE=Gi5Ci30 SCORE=0@S00 *!

J A Game Featuring Your PET at its Absolute Best! A Full 8K of High
* Speed Machine Language Action. With Reaf Time Scrolling and

* Dual Player Option. To Get YourCopyoi <ANDY-MAN. Send
I S19.95 to: Star Software P.O. Box 493 Merrick. N.Y. 11566 Price
* Includes Shipping and N.Y. State Sales Tax.
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LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE

VIC SOFTWARE PET/CBM
AI.!1-:N INVASION Ah ,uU- >kIi-.-vv iii-iiu-rii (or voui VIC Lookout here

itvv, i onw Alii'iis art1 descending horn the sky Move youi lasei mloposition

and dfk'iid ihe earth. The .iit.u k* an1 unending <. ,m you survive or will

V.idei rule the galaxy Many extras on this une 20 lewis til play .. .$9.95

CATTLE-ROUNDUP The cows jw loose in the maze You h,uv 2

mmules to gel c.ii li cow kick mioihei-nrr.il You cm push, coax and ciiil the

cows Sonic cows are not wry mh.hi and sunn1 are wry stubborn You will

haw lo lu'lp thfin l^1 CiUi'lnl ih.ii youdim'l \eavv thvcurrdi gawopfn Cutui

graphics .md sound t'njlu k'^x-ls ol plaij .md .i iiiik linni S9.95

HtAD ON You! i'.ii imtivs forward .uuuiidilicr.H e track You can move

up. down, nijlit .imf it'll I ry lo Si'oro [xiniis by ninninij ow ihi' dots on itw

track W.ilih du! Ioi \be irushci it you crash you losi>ac<ir Four cars and

bonus li'it1!;- Full lolor iii.iphks.ind sound Kasl action and very .iddirimy *>

levels ui play $9.95

SNAKEOL'T Hloiks .ipptMi un ilu' mhvm .ii random You mow up,

down, riijlii and li'ti and irv. lotnove yuui stwkeowi ihf lilocks EoiIi I'loik

ihiit you y*'i raises voin score Keep I^Liildnii! yom score Init w.iiih nut

because thf escape routes keep yi'inny smaller I'mw limit, coloi grophics

and sound J y.ntH's on this c.wseite Siiiikfout 2 plityet Snakeuui and

Trappei ^ Levels ol PU $9.95

TAKGhT COMMAND - Mow youi lasei into position and gtM ready tor

some quick action Dilterem types ol missiles -ir»- druppiny Mow many can

you shoal down 1 hey .ill travel at dilti'H'iii speeds and difteretil levels Von

musl be liisl un the iryijt't lu aei them .ill Hnie limn, bonus points and wt\

.iddii'ima Coloi graphics and sound Arcade style tun 10 levels ...$9.95

BOMB'S AWAY Can you slop him? I'lwi ra/v bombi't drops ihc bombs

Irom the top of Ihe screen You yet 3 buckets to Cait h ihem Before you know

ii bombs .iiip [(illinysQ last you wonderwhen he willsiop Just whenyou think

you h.ivt1 him under control your buckei yets smaller Is your hand quicker

than your eyeJ

C.»sb 8K

ASltiKOID/ - Itsyourshipvs aswarmofkillerQatnmaroidz Youareoria

collision course and musl destroy ihem before they blast you inio the next

sjaldxy Four levels ol play Has hyperspace keys that move you around.

Aii.itii1 style entertainment .ii ii?i lines I Great graphics and sound

Cass 8K S9 95

ML'NCHMAIN How many dots ian you coverV It's you ag<iinsi the

computer mum-hers ZIP and ZAP Can you dear the maze hrst or will they

iji1! yuuV Nunilvr keys move you up. down, nyht iitid leli GRRAT

GRAPHICS AND SOUND

Cass SK 59 95

TARGET COMMAND - lisyouagamst a bdrrageol enemy lazera thai arc

aimed ,u youi ammo dumps Sujht in on the largetsdndscore asmany hits as

you dart" A^ youi skill iticruasws su dot's the the difficulty (5 levels 10

sek'i'l) This is .in arcade style game with great graphics and sound elfects A

must Ioi youi PET CBM

Cass t<K 59 95

VIC AND PET ARE TRADEMARKS OF CBM

ALL VIC SOFTWARE RUNS IN

STANDARD 3K VIC.

PET/CBM SOFTWARE IS DESIGNED TO RUN ON

40 CHR SCREEN AND STANDARD 8K.

COMPUTtiRMAT -BOX Ibb4. DEPT C

LAKE HAVASU CITY. ARIZONA 8b4LU

WRITE hOH FREE CAIALOG OF VIC PET SOFTWARE

PLEASE ADD $1.00 PER ORDER FOR SHIPPING

26 0 
27 0 
280 
300 
3 1 0 
320 
3 30 
3 40 

35 0 

PRINT" HAVE GAIN ED SOME MEMORY." 
PRI NT" {DOWN ) THE ELECTRIC ERA SER IS " 
PRI NT" POWERFUL ME DI CINE! !" 
ER= 1 : GOT02 10 : REM ** ACTIVATOR 
REl1 
REM ** ERA S ER FO R THE VIC : 
REM 
A=PEEK(6 1 ) +256 *P EEK (62 ) +3 : POKE2 , INT(A/2 
5 6) : POKE1 , A- 256 * PEEK ( 2 ) 
I FERTH ENP OKEA- 2 , 0 : POKEA- 1 , 0 : POKE4 5 , PEEK 
(1 ) : POKE46 , PEEK( 2 ) : CLR: END © 

*VIC-20* 

FROG 
Take contro l of an animated fly zapper. 

Requires NO extra equipment. 

... Each S17.95 cassette .. . 

P.O. Box 3511 5 Phoenix, AZ 85069 

GAMES FOR THE PET ALSO AVAI LABLE 

,
.,. ..... """,.'""''''''',.u''''''''' .... u'''''' ..... '"''''''*'u*''"''''"''''''**''''*1 . . Star Software Presents ... : : 

: < A 1"-1 [> Y -1"1 A N Tl1 ; 
:~ SCORE=00 10e HI-SC(lRE=058e;0 SCORE=00000 : : 

~ 0 00000000 00 0 00 000 0 : 
* .. '" . c:=J 0 1 0 0 0 c:=J . .. 
: OO O~ O OOOOOOOOOO O OOO : 

i ~ ~~ ~ ~~~ o U o ~~ ~ ~ ~~~ i. *' 0 0" u' *' .. u * 
.. U' u' *' .. *' 
~ ooo~ 1 - I ~ ooo ~ 
.. +. ,. *' ;;: .. 
'" *' '" .. '" '" .. .. 
* * .. .. .. '" .. ,. .. .. .. .. ,. ,. .. ,. .. ,. ,. ,. .. .. .. ,. ,. .. ... .. 
= A Game Featuring Your PET al its Absolute Best! A Full 8K of High : * Speed Machine Language Action , With Real Time Scroll ing and ., 
: Dual Player Option. To Get Your Copy 01 ( AN DY.MAN . Send : 
.. 519.9510: Star Software P.O. Box 493 Merrick. N.Y. 11 566 Price .. 
: Includes Sh ipping and N.Y. State Sates Tax . : 

***it.-*~****"'**** .. **jf."'********************** 

LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE , 

VIC SOFTWARE PETj CBM 
t\ lIEN IN VASIO N t\ l • • Id. ' ... 1\I" .·'" lh'IIl"1'1 1111 \"1lI VIC I O'II..UUt 110'1 ,' 
Ih,,\ IIIIIW AIt.-n ... ,II.' eI.' .... "I1e1nl~ l1ulI\ !lIl':OI..\ M u\ . ' vIIII! 1.1 .... ,1 nIlU1>\,,,llIlIll 
.lIld eI. 'll.'l1e1 :Iw .'.lIlh nw .111.1t k:o .11 , ' IJ1 lo'nelll\~ 1.111 \011 :our.I\ ,' til \\ 111 
V. ld. '1 1\11,' Ihl' ~. , I.,, \ ~"" 1\ ,'''r.b on Ih,,, ,Ill. ' ~1I1,,\ ,·I ... "I pl' l\ , .. S9,95 
C ATTLE·ROUNOUP II", ,0,,, •• 11 , ' I'K',..· 111 1110' 111,' /,' Yuu h. II . ' 2 
nHrurl. ':' ;tI ; . '1 ,'.It h .... ,\\ h.ll \.. nltlllh"'Ull .11 You •• 111 p u"h , .u .. " .IOel •• 111 tilt' 
• UW) SoliI\'. ow., .11.' nt' l , . '1\ "tlMl1 .mel ~,Ullt' .11.' , .' 1\ ... luhhl,Jl tI You " 'Ill 
h.I\'., In 11I'lp t!WI11 B. " ,11t'lullh.11 \'\ Ill dUll·II,·.I\ " II", 'Il! loll !:l.II ., Up.'1l Culol 
~r.lphll" .111e1 ",o lll1d FI~hl I ... ..!:o til »1.1 \ .mel .1 11111. ' 1111111 . , . $9.95 
HEAD O N Yow ,.III11U\ .'~ l\ lI ".lld.IWlllldll"'I,h . '11. 1< \.. YUU\.lllIIIO\ . · 
lip. dll\\'lI, lI~hl .1IIe1 Il'Il [1\ It! :" "I~' 1>0.11111:. b\ lunrlUI~ ,11','1 Ilw dOh unllll' 
tr,ll k \ \" .11, II Ilul hll II"" l u"h" 1 II I. , 'U n<l"h \tIUl.,,,. ' .1',11 r"111 1.11'" .Hlel 
b,'I1U" 100'ld ... Fu ll, 0. 111 >1 ~I,. ,phll" .1I1d ",.und 1'.1,,1.11 II,rrl ,mel "" I\' ,rddll IIII!.! 'J 
1., • • ,1) 01 p l' l\ . . . . ,', . . $9,95 
SNAKEOUT BII"k ... 1»",', lI 0.'" lI lt' ",1,','11 .11 1.llld"111 '1'011111111 " (1 11 . 
d\l\~I1. n~hl ,mel Il'Il .md I! ~ 111 1110.11 .· \\lW "'ll,Ik, '\I\ " 1 Ih" hll" k~ E.,.h (,11K k 
Ih.11 \lI ti ~. 'I 1.11 :0" '" \011 ' .... 0 11· 1o.:" " P bUlkll" !;! \,It!! "1\1'" b ur \, .,l,h \lUI 
bl.'l .. lu". , lilt' . '::>< .IP, ' IUIII.·:, k" l'p ~"11UI~ "'!l.lli"1 I ,Ill. ' h" " I. '1.1" 1 ~I.,phl'" 
.mel ::.I.)Und J ~.mlt' :. Ull Ih" •• 1:.",'11 . ' SIl.rk .. " u l "! p l.I\ " 1 Sn.lk" llul .mel 
TIolIlP •. ' 1 IJ L",,'b III Pl.,\ .,',.," " ", .... . ,$9.95 
TARGET COMMAN D Mil,,' ,lIW 1,'''''1 1111\1 \>1..,,111011 ,mel ~ .. '1 I" .,d, 11 11 
'>t ill\\' q uit k ."hUI1 D'II" 1l'1l1 I\p.,,, •• 1 1lI1"~II.'" .11 . ' d:o. , pl1l11~ I h 'l' 111, 11 1\ ,.111 
,1I1I "hU,,1 eI' )" 1l 'I h . ,\ .1111 1.1\ . ,1.,1 dl ll, ' I,' I1! :,p"l'd" .. 111(1 <1111 , '/ . '111 1" .<'1" " '\III 

IIlU,,1 b. , 1,1 ... 1 UI1 lilt' 1r '!:l!.!, ·1 W ~.'I tilo'1II ,!II TIII lt' h1ll11 b ... m", p0. lI11h .met \t 'l \ 
.ldel,.IIII~ Cul,lI ~",,,hl'" .mel ... "ulld AII.,eI" ,,11.1.' 1111 1 III k".'1 ~ ... $9.95 

ALL VIC SOFTWARE RUNS IN 
STANDARD 3K VIC. 

CO MPUTERMAT • BOX 1604. DEPT C 
LAKE HAVASU CITY . ARIZONA $M 03 

BOMB'S A\VAY C.III\\lU "'1<,ph,m~ I Iw l hl/\- homhl' 1 drop" trw hombs 
rltll1l lilt' lupull!lo.'::>< 1<' .... 11 You g. 't J hill k.' I" 10(.110. h Iht'llI Befo rl' you know 
,11'111"1>,, .11.' t.I III I1!;l:01l 1.1,,1 ~'I' U \.\:ond. '1 .... 1ll'1I h., .... ·tll )l u1> JU)I "'hl'n~'ou thll'k 
\\lU h.I\\' hnn ulldl' r 1."00111ul \uur t-.u.kl'l gl'l" "m"II('1 b youl hand qUlckel 
1h.1I1 \ \lllI .. ~.,J 

C,I"'" ~K 

ASTEH0 1DZ - II" "\lUI "hlp,,, .1..,1,.HIlI OI kllll'1 y .. llllllldlUldl YOll Ml'On a 
lulIl)lI1l1 I 1I111 :..' .lIlel I11ll:.1 , II:"IIO\-' 111l'1lli'll'IOIl' Itw\-' bltlsl \-'OU 11110 the "l')(1 
~.,I.,,\ "'UUI 1 .. ,....1" ul p!'l~ H.h h",'j>o.'I"P,il"1.' key" Ihdl 1110V .... you .Hound 
A" .Id" ... 1\1., .'II I. 'Il.lI l1!11I'1l1 .11 11:. 1111<',,1 Gll'.11 ~ r"phll ~ .. md sound 
C.I:,,, ~K 

MUNC HMAN HOI\ 111.111\ dul) 1.111 \'011 lO\l'r J II'" \-OU tl9"lllst the 
.001Inp II I.'1 lIlullo.lll'I:O ZIP .III,l ZAP C.m .,.'UII ,'1 .. ,11 t ill' 111<1/1! tl1:.1 Of ",1I 1hl' ~' 
'l. 't .I'U) Numb"1 \...,~:o 111"\ ,' \IIU lip. dU" I1. light .md Il.'h GREAT 
(;IV\I'H ICS i\ ND SOUND 
C.,.,,, 8K 

TA RGET COMMAND - It:. 1, 011 .1~ .. \U l:. 1 ,)h.HI <l ':ll'Ole l ll'lI1ylil {~I~ Ihal Me 
.1UI1.,d.1I \UII\ .lllllnu dump" SlSnl m un Ih .. ldl g.!t:..lIld ::><'or" as man\- hus<I!> 
\<IU d .n,· }\ " \OUI "kllllllll" ,I""" ".., dO('" Ih" I dlfflt'ult\- IS le.els 10 
.... '1. '.1) Thl" I" .In .. II l,lcI., ,,1\ 1., 9,1Illt' "lt h griM I !:l!dphl\:' ,mel !>(lund efl.>("ts A 
11111 ... 1 Iw \\lUI P .... i CBM 
C.I ...... t\1o.: 

VIC AND PET ARE TRADEMARKS OF CBM 

PET/ CBM SOFTWARE IS DESIGNED TO RUN ON 
40 CHR SCREEN AND STANDARD BK. 

IVIiJ'/ f FOil I-Rf E CA I'ALOC OF VIC PET SOFTWARE 
PLEASE ADD $ 1.00 PER O RDER FOR SHIPPING 



CBM Maintenance

In-House

DOWNEY, CA

213-923-9361/714-778-5455

31

years

Data Equipment Supply Corp.

8315 Firestone Blvd., Downey, CA 90241

DESANNOUNCES

VIC" Iff LLE Cr commodore
- ONE STOP VIC 20 CENTER —

**SOFTWARE**HARDWARE**EXPANSIONS PERIPHERALS**ACCESSORIES

GAMES: From our professional programmers
(Robert Winter, Ralph Orton, Dan Haste,

Robert Burnett, Doug Weick, Doug Cornish)

GOLDBRICK $14.00

Many levels of play, sound and color

A MAZE ING $12.00

Travel through the maze game of skill

and tense action.

GOBBLER $11.00

Sounds Easy? You have 25 seconds to

get him and the time gets shorter at

each higher level.

HANG-U $12.00

Traditional Hangman plays against the

VIC's 250 word dictionary OR another

person.

COGGLE $11.00

Computerized version of Boggle.

BASEBALL STRATEGY $12.00

The excitement of baseball as a video

strategic game.

ATTACK ON SILLO III $12.00

You are the commander of Silo III. De

fend your base.

YAHTZEE $12.00

Solitaire version of this famous dice

game.

AIR STRIKE $11.00

Fly the new super bomber V-20 on a

mission.

PANZER ATTACK $14.00

Enemy tanks are attacking, and you

must destroy them in the Combat Zone.

PEDESTRIAN POLO $14.00

Drive the car through the streets of

America.

ASTRO MINERS $17.00

Hi-res graphics and sound space game

requires 3k or 8k expansion

VIC POKER $14.00

Play Poker against the VIC. Hi-res

graphics and sound.

SIMPLE INVENTORY CONTROL $49.95

LIFO System works with 5K VIC to 32K

VIC. Complete documentation.

GALACTIC BLASTER $12.00

The fate of the Earth is in your hands.

COMING SOON I VIC ADVENTURE # 1 $20.00

3 Slot Mini-Mother Memory Exp. Bd. $69.95

" ONLY GAME IN TOWN"

VIC-20 " BOSS " CHESS

10 LEVELS

2 CLOCKS

CHOOSE COLORS

FULL SOUND

HI-RESOLUTION GRAPHICS

FOLLOWS COMPLETE RULES OF CHESS

This is the best VIC-20 game we've seen!

ONLY $39.95

* 8K exp. required

D DATA EQUIPMENT SUPPLY CORP.

ES 831 5 Firestone Blvd., Downey, CA 90241
(213) 923-9361 (714) 778-5455

PAYMENT (add S3 shipping and handling)

D CHECK*

□ VISA

□ MASTERCHARGE Exp. Date

Acct. #

Name

Address

City

State Zip

(213)923-9361

(714)778-5455
Built on a firm foundation!

31 
years 

"VI C-VI LLE" © C= commodore 
- ONE STOP VIC 20 CENTER -
" SOFTWAR E' ' HARDWARE" EXPANS IONS" PERI PH ERALS" ACCESSORI ES" 

GAM ES: From our professional programmers 
(Robert Winter, Ralph Orton, Dan Haste, 

Robert Burnett, Dou9 Weick, Dou9 Cornish) 

Many levels of play, sound and color 
A MAZE ING 

Travel through the maze game of ski ll 
and lense aclion. 

GOBBLER 
Sounds Easy? You have 25 seconds to 
get him and the time gets shorter at 
each higher level. 

HANG-U 
Traditional Hangman plays against the 
VIC's 250 word dictionary OR another 
person. 

COGGLE 
Computer ized version of Boggle. 

BASEBALL STRATEGY 
The exci tement of baseball as a video 
strategic game. 

ATTACK ON SILLO III 
You are the commander of Silo II I. De­
fend your base. 

YAHTZEE 
Solitaire version of thi s famous dice 
game. 

AIR STRIKE 
Fly the new super bomber V-20 on a 
mission. 

PANZER ATTACK 
Enemy tanks are attacking, and you 
must destroy them in the Combat Zone. 

PEDESTRIAN POLO 
Drive the car through the st ree ts of 
America. 

ASTRO MINERS 
Hi-res graph ics and sound space game 
requires 3k or 8k expansion 

VIC POKER 
Play Poker against the VIC. Hi-res 
graphics and sound. 

SIMPLE INVENTORY CONTROL 
LIFO System works with 5K VIC to 32K 
VIC. Complete documentation . 

GALACTIC BLASTER 
The fate of the Earth is in your hands. 

COMING SOON I VIC ADVENTURE # 1 

3 Slot Mini-Mother Memory Exp. Bd. 

****************** 
" ONLY GAME IN TOWN" 
VIC-20 " BOSS" CHESS 

• 10 LEVELS 
• 2 CLOCKS 
• CHOOSE COLORS 
• FULL SOUND 
• HI-RESOLUTION GRAPHICS 
• FOLLOWS COMPLETE RULES OF CHESS 
This is the best VIC-20 game we've seen! 

ONL Y $39.95 

* BK exp, required 

****************** 

DATA EQUIPMENT SUPPLY CORP. 
8315 Firestone Blvd., Downey, CA 90241 

(2 13) 923-9361 (714) 778-5455 

PAYMENT (add $3 shipping and handling) 
o CHECK # _______ _ 

o VISA 
o MASTERCHARGE Exp.Oat8 ___ _ 

Acct. # _______ _ 

Name 
Address ____________ _ 

City 
State _________ Zip ___ _ 
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Put a digital clock on the Atari screen 'which ticks away,

regardless of what's going on in BASIC. Type in this

BASIC program and. after you run it, the clock will

operate until you hit RESET. This clock has several

worthwhile uses, not to mention the general applicability

of this technique to other independent operations you

might want to perform.

System Clock

For The Atari

Bill Zimmerman

Littleton, CO

Run this BASIC program. Enter the correct lime.

A small digital clock will appear in the upper right-

hand corner of the screen. The program ends.

You arc back to BASIC, but the tittle clock is still

there counting the seconds. It stays there until you

press RESET or disable the display. In the mean

time, both you and your programs enjoy instant

access to the correct time of day.

The key to this is the vertical blank routine of

the Atari operating system. Sixty times every sec

ond, while the electron beam leaps to the top of the

TV screen, your Atari steals a little time for itself.

During this short interval the Atari restores numer

ous system values, maintains its real time clock and

looks at the keyboard and game controllers.

A Polite Operating System

The Atari operating system even has manners! If a

time-critical operation (like a disk read) is inter

rupted, the OS will add one to its clock and im

mediately return to the waiting operation. If a

normal operation is interrupted, the entire vertical

blank routine is executed. For a detailed description

see page 99 of the Atari Operating System User's

Guide (CO 16555).

The Atari documentation claims that page six

(addresses 1536 to 1791) is used by the system only

when the power is turned on. During testing, I

discovered that page six is used by the BASIC!

LIST function. For this reason the clock routines

are stored in high memory behind RAMTOP

where they are safe. Safe? Did you know that shift

CLEAR spreads (54 zeroes past RAMTOP? So the

routines end up a full page (256 bytes) above RAM-

TOP. Safe? Not quite. If you list more than a few

lines of your program at one time through a text

window, the system may go into an endless internal

loop. Do a GR.O before scanning through your

program.

At line 1 10, the program finds the current

value of RAMTOP and sets PAGE to one less. At

line 120. RAMTOP is reset to one page lower than

PAGE and the address PAGEADDR is calculated.

Lines 150-ISO POKE the clock routines into mem

ory, beginning at PAGEADDR. Since the assembler

routines are compiled relative to page six. all sixes

are changed to the new base — PAGE.

Lines 160 and 170 POKE six back into locations

which really were sixes. Lines 200 through 280

accept the current time and perform some elemen

tary editing checks. Lines 300 to 330 POKE the

time values one digit at a time into the clock, and

line 340 sets the clock in motion.

The OS vertical blank routine is reached by

the computer through a special address called a

vector. The system clock program changes the

vertical blank vectors to point to its own code.

The clock and its control byte may be accessed

by any BASIC program. The following routine will

recalculate PAGEADDR:

10 RAMTOP = 6*16+I0

20 PAGE=PEEK(RAMTOP)+1

30 PAGEADDR= PAGE*256

The control byte is at PAGEADDR. To temp

orarily disable the display, POKE PAGEADDR.0.

You might want to do this for games or when the

clock would interfere with your screen. To redisplay

the clock. POKE PAGEADDR. 1.

The clock is stored in the six bytes following

the control byte. Hours are stored in PAGEAD

DR + 1 and PAGEADDR+ 2, minutes are stored in

PAGEADDR+ 3 and PAGEADDR+ 4, and seconds

arc stored in PAGEADDR+ 5 and PAGEADDR+

6. A program needing the current time could

execute the following routine:

40 SAVETIME = 0

50 CURRTIME = 1000*PEEK(PAGEADDR + 1) + 100

*PEEK(PAGEADDR + 2) + 10*PEEK(PAGEADDR

+ 3) + PEEK(PAGEADDR + 4)

60 IFCURRTIME<>SAVETIMETHENSAVETIME

= CURRTIME:GOTO50

Type GR.2 for the big-screen effect, then

GR.O when you are ready to use your computer

again.

Be careful when typing the DATA statements.

A mistake will probably have dire consequences. In

fact, it would be wise to save your work before

RL'Xning the first time.

10 REM SYSTEM CLOCK FOR ATARI

20 REM WRITTEN BY BILL ZIMMERMAN
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Put a digilal clock onlhe Atari screen which licils away, 
regardless ofwhal's going on in BA SIC. TY/Je in this 
BASIC program alld. after )'0 1.1 run il., Ihe clod will 
a/Jemie unlil ),ou hil RESET. This clod, has seveml 
worlhwhile IIses, iloilo menlion Ihe general applicabilily 
of Ihis technique 10 olher independenl o/Je ralions YOIl 

might wanllo /lelform. 

System Clock 
For The Atari 
Bill Zimmerman 
littleton, CO 

Run this BAS IC program. Ellle r the con ·ect time . 
A sma ll di g iLa I clock will appear in the uppel' right­
hand co rn e r o f th e screen. T he p rogram ends. 
Yo u are back to BAS[C, bu t th e li tt le clock is still 
there cOllllling the seconds. I t SLa ys there until you 
press RESET o r disable the d isplay. I n th e mea n­
time, both yo u a nd your programs enjoy instant 
access to th e correct time o f da y. 

T he key to this is th e ve rtica l blank routine of 
th e Alari openHing system. Sixty limes every sec­
ond , whil e the e lectron beam lea ps to the to p o f the 
TV screen, vour Ata r i stea ls a lillie ti me fo r itse lf. 
During lhis ~l) h ort inter vallhe Ata ri restores numer­
ous system values , maintains its rea l time clock and 
looks a t the keyboard and ga me controll ers. 

A Polite Operoting System 
T he Alari o pe ra tin g sys te m even has man ,ne rs! I f a 
time-c ri t ica l operation (like a disk read ) is in te r­
ru pted, the OS will add o ne to its clock and im­
mediatel y return to the wa iling operation. J f a 
normal oper;uio n is inte rrupted : the e ntire vertica l 
blank routine is execu ted. Fo r a de ta il ed desc riptio n 
sec page 99 of t he Alari O/}(' ralillg S),slelll User's 
Gllide (CO 16555). 

T he Ata ri docume ntatio n claim s that page six 
(addresses 1536 to 179 1) is used by the system only 
whe n the powe r is turn ed o n. During test in g , I 
d iscovered tha t page six is used b), th e BAS IC 
LI ST fun cti o n. Fo r this reaso n th e clock ro utines 
are sto red in high memory behind RAMTOP 
where the)' are safe. Safe) Did you know that shift 
C LEAR spreads 64 zeroes past RAMTOP ) So the 
routines end up a full page (256 bytes) above RAM ­
TOP. Safe? Not quite. If )'O U list mo re than a fell' 
li nes of yo ur program at one time thm ugh a text 
wind ow, th e system ma y go into an e ndless inte rnal 

loop. Do a C R.O be fore sca nning through your 
prog ram. 

At line 11 0 , the program finds the curre nt 
va lue of RAMTOP and sets PA CE to one less . At 
line 120, RAMTOP is reset to o ne page lower than 
PACE and the address PACEADDR is calculated. 
Lines ISO- I SO POKE the clock rou tines into mem­
o ry, beginning at PACEA DDR. Since the asse mbler 
ro utin es are compil ed rela tive to page six , all sixes 
a re cha nged to th e new base - PACE. 

Lines 160 and 170 POKE six back in to locations 
wh ich reall y were sixes. Lin es 200 through 2S0 
acce pt the current time and pe rform some eleme n­
tary ed it ing checks. Lines 300 to 330 PO KE the 
time va lu es one digit at a tim e into th e clock, and 
line 340 sets th e clock in motion . 

The OS ve rtica l blank routine is reached by 
the com pute r through a special address ca lled a 
vecto r. T he system clock program cha nges the 
ve rti cal blank vecto rs to po int to its own code. 

T he clock and its control bvte ma y be accessed 
by a ny BASI C. program. The fo Il O\\'ing rou tine will 
recalc ula te PACEA DDR: 

10 RAMTOP=6* 16+ 10 
20 PAGE=PEEK(RAMTOP)+ 1 
30 PAGEADDR=PAGE*256 

The control byte is at PACEADDR. To temp­
oraril y d isable the di spla y, POKE PA GEA DDR,O. 
You mig ht want to du lhis for games o r wh e n lh e 
clock wo uld inte rfe re with you I' screen. To redi spla y 
th e clock , POKE PACEADDR,1. 

The clock is sto red in the six bytes fo llowing 
the control byte . Hours are sto red in PACEA D­
DR + 1 a nd PACEADD R+ 2, minutes are stored in 
PACEADDR + 3 and PACEADDR + 4 , a nd seconds 
are stored in PACEADDR + S and PACEADDR + 
6. A progra m needing the cu rrent time co uld 
execute the fOllowing ro utine: 

40 SAVETlME=O 
50 CURRTIME= 1000*PEEK(PAGEADDR + I) + 100 

*PEEK(PAGEADDR+ 2)+ 10*PEEK(PAGEADDR 
+ 3) + PEEK(PAGEADDR +4) 

60 IFCU RRTIME oSAVETIME THEN SAVETIME 
= CU RRTlME:GOT050 

T ype CR.2 for the big-screen effect, then 
GK O whe n you a re read y to use your computer 
again. 

Be care ful when lypin g the DATA stale me nl S. 
A mista ke wi ll probabl y have dire consequences. [n 
facl , it wou ld be wise to save yo ur work before 
RUN nin g th e first time, 

10 REH SYSTEM CLOCK FOR ATARI 
20 REH WRITTEN BY BIll ZIHHERHAN 



30 RErt CLOCK CONTROL AT <RAMTDP)+1

40 REM 1 = DISPLAY

50 REM O = NO DISPLAY

60 REM CLOCK VALUE AT <<RAMTOP)+1)+1

70 REM SIX BYTES - HHMMSS

80 REM

100 DIM A*(3)

110 RAMT0P=6«I6+10:PAGE=PEEK(RAMTOP)-1

120 POKE RAMTOP,PAQE-1:GRAPHICS OiPABEADDR=P

130 ? :? :? ,"WINDING THE CLOCK":? :? :?

140 REM ARK POKE CLOCK INTO RESERVED MEMORY

150 FOR 1-0 TO 237:READ X:IF X*=6 THEN X-PAGE

160 POKE PAGEADDR+I,X:NEXT I

170 POKE PAGEADDR+9,6:REM REAL SIXES

180 POKE PAGEADDR+45,6

200 ? "WHAT TIME (HHMM)";:INPUT TIME

210 THH=INT(TIME/100):TMM=TIME-THH*1OO

220 IF THH>23 THEN 200

230 IF TMM>59 THEN 200

240 IF THHO12 THEN 270

250 ? "MIDDAY";:INPUT A»:IF A*(1,1)<>"Y" THE

N THH=O

260 GOTO 300

270 IF THH>12 THEN 3O0

280 ? "AM OR PM";:INPUT Alt IF A*(1, 1)="P" TH

EN THH=THH+12

290 REM POKE IN TIME AND START CLOCK

3OO X=INT(THH/10):POKE PAGEADDR+1,X

310 Y=INT<THH-X«10):POKE PABEADDR+2,Y

320 X=INT<TMM/10):POKE PAGEADDR+3,X

330 Y="INT<TMM-X*10) : POKE PAGEADDR + 4,Y

340 X=USR<PAGEADDR+8)

350 END

1000 DATA 1, O, O, O, O, O, O, 196, 169, 6

1001 DATA 160, 28, 162, 6, 32, 92, 22B, 169,

7, 160

1002 DATA 54, 162, 6, 32, 92, 228, 104, 96,

23B, 7

1003 DATA 6, 240, 3, 76, 95, 228, 173, O, 6,

73

1004 DATA 12B, 141, O, 6, 238, 6, 6, 169, 19

6, 141

1005 DATA 7, 6, 208, 235, 162, 4, 138, 208,

24, 173

1006 DATA 1, 6, 41, 2, 240, 17, 173, 2, 6, 4

I

1007 DATA 4, 240, 10, 169, O, 141, 1, 6, 141

, 2

1008 DATA 6, 240, 50, 169, 9, 221, 2, 6, 176

, 45

1009 DATA 56, 189, 2, 6, 233, 10, 157, 2, 6,

254

1010 DATA 1, 6, 169, 197, 141, 7, 6, 169, 5,

221

1011 DATA 1, 6, 176, 105, 169, 0, 157, 1, 6,

202

1012 DATA 48, 97, 202, 169, 196, 141, 7, 6,

254, 2

1013 DATA 6, 16, 179, 240, B4, 173, 0, 6, 74

, 144

1014 DATA 78, 10, 141, O, 6, 165, 204, 72, 1

65, 205

1015 DATA 72, 24, 173, 4B, 2, 105, 4, 133, 2

04, 173

1016 DATA 49, 2, 105, O, 133, 205, 160, 1, 1

77, 204

1017 DATA 72, 136, 177, 204, 105, 30, 133, 2

04, 104, 105

1O1B DATA O, 133, 205, 162, 4, 160, 8, 1B9,

2, 6

1019 DATA 32, 222, 6, 1B9, 1, 6, 32, 222, 6,

202

1020 DATA 48, B, 169, 10, 32, 222, 6, 2O2, 1

44, 233

1021 DATA 104, 133, 205, 104, 133, 204, 238,

O, 6, 76

1022 DATA 9B, 228, 9, 16, 13, O, 6, 145, 204

, 136

1023 DATA 96, 13, 0, 6, 145, 204, 136, 96

THE OLD
TOOK'S SECRET

Journey back to the third age of middle earth. What really

happened before the adventures of Bilbo and Frodo in the "Lord

of the Rings"? Find out as you unravel the ever-changing

mysteries in "The Old Took's Secret." (disk only)

Don t Miss...

INVENTORY CONTROL - 380 items (more on multiple disks).

Sort, print, manipulate stock. A great business program for Atari

owners. (We use it lor ourselves!)

ACCOUNTS RECEIVABLE -Sorts, prints billings, ages accounts

30,60,90 days, 15 transactions per month.

see*

software
All Programs $39.95 each

Tape or Disk 48k req.

Dealer Inquiries Welcome

I Trademark of Atari, Inc.

3272 E. Anaheim St.

Long Beach, CA 90804

(213)438-7469

(10a.m. to 5p.m.)

ATARI OWNERS!

20% OFF ALL SOFTWARE

Adventure International : Avalon Hill '

Crystalware " Automated Simulations '

Arcade Plus ' Gebelli Software ' On Line

Systems ' Horizon Simulations ' IDSI "

Artworx ': C.E. Software

Order from us and get:

Free Newsletter - Evaluations, Reviews!

No Club To Join - No Membership Fees!

Free Catalog!

Free Charge Card Use!

Free Phone Orders (we deduct the cost of the call)

COMPARE:

Crush, Crumble, and Stomp

Jawbreaker

Mouseattack

Retail Your Cost

29.95 23.95

29.95 23.95

34.95 27.95

To Order Gall:

C412) 235-2970

Or Write:

MIDEASTEBJtf SOFTWARE

Box 347 New Florence, PA 15944

Send money order, certified check, personal check (allow

two weeks to clear), C.O.D.

Add $2.00 shipping per order

PA residents add 6% sales tax

Prices subject to change without notice.

30 REM CLOCK CONTROL AT (RAMTOP)+1 
40 REM 1 E DISPLAY 
50 REM 0 = NO DISPLAY 
60 REM CLOCK VALUE AT «RAMTOP)+I)+1 
70 REM SI X BYTES - HHMMSS 
80 REI1 
100 DIM AS( 3) 
11 0 RAHTOP=6t16+10:PAGE c pEEK( RAHTOP)-1 
1 20 POKE RAHTOP,PABE-l:BRAPHICS O: PABEADDR ~ P 

AGEt256 
130 ? :? :? ," WINDING THE CLOCK":? :? :? 
140 REM AR K POKE CLOCK INTO RESERVED MEMORY 
150 FOR 1-0 TO 237 :READ X:IF Xz 6 THEN X-PAGE 
160 POKE PAGEADDR+I,X:NEXT I 
1 70 POKE PAGEADDR+9,6:REH REAL SIXES 
180 POKE PAGEADDR+45,6 
200 ? "WHAT TIME (HHMM)";:INPUT TIME 
210 THH z INT (T IHE /l00 ) :TMH:TIHE-THHtI00 
220 IF THH } 23 THEN 200 
230 IF TMI1 } 59 THEN 200 
240 I F T HH (} 12 THEN 270 
250? "HIDDAY";:INPUT AS:IF AS(I,1>( >"Y" THE 

N THH=O 
200 GOTO 300 
270 IF THH > 12 THEN 300 
280? "AM OR PM";:INPUT ASsIF AS(l , l) - "P· TH 

EN THHaTHH+ 12 
2 9 0 REM POKE IN TIME AND START CLOCK 
300 X= INT(THH / I 0 ):POKE PABEADDR+l,X 
3 10 Y ~ INT(THH-Xtl0):POKE PAGEADDR+2 ,Y 
320 X= INT(THH / I0):PQKE PAGEADDR+3,X 
330 Va INT ( THH-Xtl0):POKE PAGEADDR+4 ,Y 
3 40 X= USR(PAGEADDR+8) 
350 END 
1000 DATA I, 0, 0 , 0, 0, 0, 0, 196, 169, 6 
1001 DATA 160, 28, 162, 6, 32, 92, 228, 169, 

7, 160 
1002 DATA 54, 162, 6, 32, 92, 22 8 , 104, 96 , 

238, 7 
1003 DATA 6, 240, 3, 76, 95, 228, 173, 0, 6, 

73 
1004 DATA 128, 141 , 0, -, 238, -, -, 169, 19 -, 141 
1005 DATA 7, -, 208, 235, 162 , 4, 138, 208, 

24, 173 
1006 DATA 1 , -, 41, 2, 240, 17, 173 , 2, -, 4 

1007 DATA 4, 240, 10, 169 , 0, 141, 1 , -, '" , 2 
1008 DATA -, 240, 50, 169, 9, 221, 2, -, 1 7 _ 

, 45 
1009 DATA 5_, 1 8 9, 2, -, 233, 10 , 157, 2, -, 

254 
1010 DATA 1 , -, 169 , 197, 141, 7, -, 169, 5, 

221 
1011 DATA 1 , -, 176 , lOS, 169, 0, 157 , 1 , -, 

202 
1012 DATA 48, 97, 2 02, 169 , 196, 141, 7 , -, 

254, 2 
1013 DATA -, ,_, 179, 240, 84, 173, 0, -, 74 

, 144 
1014 DATA 78, 10, 141, 0, -, 165, 204 , 72, 

_5, 205 
1015 DATA 72, 24, 173 , 48, 2, 105, 4, 133, 2 

04, 173 
1016 DATA 49, 2 , 105, 0, 133, 205, 160, 1 , 

77 , 204 
1017 DATA 72, 136, 177, 204, 105, 30, 133, 2 

04, 104, 105 
1018 DATA 0, 133, 205, 162 , 4, 160, 8, 189, 

2, -1019 DATA 32, 222, -, 189, 1 , -, 32, 222, -, 
202 

1020 DATA 48, 8, 169, 10, 32, 222, 6, 202, 
44, 233 

1021 DATA 104, 133, 205, 104, 133, 204, 238 , 
0, 6, 76 

1022 DATA 98, 228, 9, 16, 1 3, 0, 6 , 145, 204 
, 1 3 6 

1023 DATA 96, 13 , 0, 6, 145, 204, 136, 96 

ATAlU OWNERS! 
20% OFF ALL SOFTWARE 

Adventure Inter national + Avalon H ill 
Crystalware • Automated Simulat ions ' 
Arcade Plu s ' Gebelli Softwar e • On Line 
System s ' H orizon Simulations ' IDSI 
Artw or x * C.E. Software 

Order from us and get: 
Free Newsletter - Evaluations, Reviews! 
No Club ToJoin - No Mem bersh ip Fees! 
Free Catalog! 
Free Char ge Card Use! 
Fr ee Phone Orders ( we deduct th e cost of the call ) 
COMPARE: 

Crush , Crumble, and Stomp 
Jawbreaker 
Mouseattack 

Retail 
29.95 
29.95 
34 .95 

To Or der Call: 
(412) 235·2970 

Or Write: 

Your Cost 
23.95 
23.95 
27.95 

MIDEASTERN SOFTWARE 
Box 247 New Florence, PA 15944 

Send money order , certified check, per sonal ch eck ( allow 
two weeks t.o c lear ). C.O.D. 

Add S2.00 s hipp ing per order 
PA resident.s add 6% sales tax 

Prices s ubject. to change w1t.hout. notice. 
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This is an explanation jar PET and VIC owners who

wonder what BASIC looks like to the computer (il's not

exactly what's on the screen). Also, have you ever needed

to send text to your printer from machine language? Thii

article explores both of these topics.

Inner BASIC
Jim Butterfield

Toronto

Question: When I type in a line of BASIC., how is it

stored in memory? I've looked at the contents of

hexadecimal addresses 400 and up in my PET and

can't recognize anything.

Question: How do I print on my printer from

machine language?

The two questions are partly related.

When a BASIC- line is typed with a line number

(so that it goes into memory), it will be stored almost

as typed. In the PET, it will go into the area from

hex 0400 and up. In the VIC it depends on the

system: a minimum 5K VIC uses the area from hex

1000 and up. Without explaining in detail, here

are the parts of a BASIC line stored in memory:

First two bytes: address link to next line ... or,

if zero, end of program.

Next two bytes: line number in binary

Remainder: BASIC text with tokens

End-of-line: zero byte

If you don't know about tokens, you might

read Herman's "Tokens Aren't Just For Subways"

in COMPUTE!'s First Book ofPET/CBM. So: K)

PRINT'XXX" will become: OC 04 (link to next line

at hex (HOC); 0A 00 (line number 10); 99 (PRINT

token); 22 58 58 58 22 ("XXX"); 00 (end of line).

That's not machine language; il's just tokeni/.ed

BASIC. If you'd like to see where the interpreter

does its machine language work, look up PRINT in

a memory map; you can then disassemble and try

to make sense out of it.

To PRINT in machine language, LOAD the A

register with the ASCII character and call (JSR)

hex FFD2. The character will print to the "stan

dard" output — the screen.

To PRINT to a device other than the screen,

the file must be OPENed first; this is most easily

done from BASIC. When the machine language

program is ready to PRINT, select the device with

LDX (logical file number)/JSR SFFC9 - this se

quence is equivalent to CMD (logical file number).

Now PRINT as above. When you have finished for

the moment, disconnect the device with JSR $ FFCC.

Eventually, you should CLOSE the file. Again, this

is most easily done in BASIC.

If you have a PET, try entering the following

information in hex:

0400

0408

0410

0418

0420

00

34

A0

C9

69

13

3A

31

FF

01

04

9E

00

A9

C9

0A

31

00

41

5B

00

30

00

20

D0

9F

34

A2

D2

F6

31

35

01

FF

A9

2C

3A

20

18

0D

0428 20 D2 FF 20 CC FF 60 00

1 his will also work on a VIC with a 3K. expansion

module. However, if you have the minimum 5K

VIC, try entering:

1000

1008

1010

1018

1020

1028

00

34

A0

C9

69

20

13

3A

31

FF

01

D2

10

9E

00

A9

C9

FF

0A

34

00

41

5B

20

00

31

00

20

D0

CC

9F

31

A2

D2

F6

FF

31

37

01

FF

A9

60

2C

3A

20

18

0D

00

You'll need a monitor for the VIC lo do this,

of course.

We have entered a program that is both BASIC

and machine language. BASIC is contained in the

first two and a hall lines; the rest is machine lan

guage. Check it carefully. You can go back lo BASK!

and LIST the BASIC part. To see the ML part

you'll need a disassembler.

The program as given should RUN, but to

wrap things up neatly we should do one more

thing: set the Starl-of-Variable pointer. Il's good

practice and will make our program SAVE-able.

On the PET, we should put address 042F into this

pointer (located at hex 7C and 7D on Original

ROM PFTs; hex 2A and 2B on newer machines).

On the VIC, we should put address 102F into the

pointer at hex 21) and 2E. Don't forget that ad

dresses go in backwards, or low order first, so that

in the case of newer PETs, value 2F would go into

address 2A and value 04 into address 2B.

Whether the pointers are Fixed up neatly or

not, you may go back to BASIC and say RUN. The

program, all 47 bytes of it, causes the alphabet to

be output to the printer.

Sometimes a working example is worth many

pages of explanation. Try this one. Dissect it. See il

you can see how it works.

We've written a BASIC program in hexadeci

mal, manufacturing line number, tokens, and all.

Then we wrote a linked machine language pro

gram, and made it all work together.

Now sec if you can output the numeric digits

as well as the alphabet. ©

158 COMPUTE! August. 1982. Issue 27 

Thi.' is an explanation for PET and VIC owners who 
wonder whal BA SIC looks like 10 Ihe cO IllIn.,ter (it's nol 
exactl), wha l's on lhe screen) . Also, have ),011 ever needed 
10 send text 10 )'our printerJrom machine language? This 
arlicle pxplo1'es bOlh of Ihese topics. 

Inner BASIC 
Jim Butterfield 
Toronto 

Q ues tio n: When I type in a line of BASI C, how is it 
sto red in me mo ry) !" 'e looked a t the com e nts of 
hexadecimal addresses 400 a nd up in Ill)' PET and 
can'l recognize anything. 

Questio n: How do I print o n my printe r fro m 
machine language? 

The two questions a re partly re lated. 
Wh en a BAS IC line is typed with a line numbe r 

(so that it goes in to memory), it wi ll be stored a lmost 
as typed. I n the PET, it will go into th e a rea from 
hex 0400 a nd up. In the VIC it d epe nds on the 
systc m: a mini m um 5K V IC uses the area fro m hex 
1000 a nd up . Wit hout cx pla ining in d c tai l, he re 
are the parts o f a BAS IC line stored in memo ry: 

First two bytes: address lin k to nex t linc ... o r. 
if 7.e ro. end o f program. 

Nex t two bytcs : line num bcr in b ina ry 

Re ma ind cr : BASI C tex t with toke ns 

End-of-line: zero byte 

I f yo u d o n 't kn oll' abo u tlOke ns, yo u might 
read He rman 's "Tokens Aren·t]us!. Fo r Subwa ys" 
in COMPUTE!'s Firsl Book of PETICBM. So: 10 
PRI NT"XXX " wili become: OC 04 (lin k to next line 
at hex 040C); OA 00 (l ine number 10); 99 (PRI NT 
toke n); 22 58 58 58 22 ("XX X"); 00 (end o f line). 

T ha t's nOl mac hi ne la ng uage ; it's justtokeni zed 
BAS IC. If )'o u 'd li ke to see where th e in te rpre te r 
does its machine language work, loo k up PR INT in 
a metno ry map ; YO li can then d isassemble and try 
to m ake sense QuI: of it. 

To PR INT in machine language, LOA D th e A 
reg iste r with th e ASC II cha racte r and ca ll (J SR) 
hex FFD2. T he cha racte r will prinL to th e "stan­
dareI" o utput- the screen. 

To PRI NT to a device othe r th an th e screen , 
th e fil c must be O PE Ned li rst; thi s is most eas il y 
done from BAS IC. When th e machine la nguage 
program is read y to PRI NT, select th e d evice with 
LO X (logica l li le nu mber)/J SR SFFC9 - this se-

que nce is equi va lent to C MD (log ica l fi le numbe r). 
Now PRI NT as above. When you have fini shcd fo r 
th e mo mem , d isconnect the d ev ice withJ SR $ FFCC. 
Eve ntua ll y, yo u sho u ld C LOS E th e fil e. Aga in , this 
is most easil y do ne in BAS IC. 

If you have a PET, try ente ring the fo llowing 
information in hex : 

0400 00 13 04 0A 00 9F 31 2C 
0408 34 3A 9E 31 30 34 35 3A 
0410 A0 31 00 00 00 A2 0 1 20 
0418 C9 FF A9 41 20 D2 FF 18 
0420 69 0 1 C9 5B D0 F6 A9 0D 
0428 20 D2 FF 2 0 CC FF 60 00 

T hi s will a lso wo rk o n a V IC with a 3 1{ ex pa nsio n 
modu le. H owever, if you have the minimum 5 K 
VIC, try ente rin g: 

10 00 00 13 10 0 A 00 9F 3 1 2C 
1008 34 3A 9E 34 31 31 37 3A 
101 0 A0 31 00 00 00 A2 01 20 
10 18 C9 FF A9 41 20 D2 FF 1 8 
1020 69 01 C9 5B D0 F6 A9 0D 
1 028 20 D2 FF 20 CC FF 60 00 

You 'll need a mo ni tor forth e V IC to d o this, 
of co u rse. 

We have ente red a program tha t is bOlh BAS IC 
and machine language. BASI C is contai ned in the 
first two and a half lines; the res t. is machine lan­
g uage. C heck it ca refull y. You can go back to BAS I C 
and LIST th e BAS IC part. To see the ~ I L pa rt 
you 'll need a di sassemble r. 

The program as given should RUN, bu t lo 
wrap thin gs up nea Ll y we shou ld do one ma re 
t.hing: set t.he St.an-of-Variable pointer. I t's good 
practice and will makc our p rogram SA V E-a ble. 
On the PET, we shou ld pu t address 0421' in to thi s 
pointe r (located a t hex 7C a nd 70 o n O ri gina l 
ROM PET s; hex 2A a nd 2B on newer mac h ines). 
On th e V I C, we sho u ld put add ress 102 F into the 
po inte r a t hex 20 a nei 2E. Do n 't forget th a t ad ­
dresses go in bac kwa rds, o r loll' orde r first. so LhaL 
in the case of newer PETs, va lue 2F would go into 
address 2A and valu e 04 into add ress 2 B. 

Whet he r th e po inte rs a re fi xed up nea ll y o r 
nOl, yo u ma y go back to BAS IC a nd say RUN . T he 
program , a ll 47 bytes of it, causes the a l phabetto 
be o utput to th e printc r. 

Somet. imes a worki ng exa mple is worth man y 
pages of' ex p lana ti o n . T ry Ihis one. Dissec t it. See if' 
you can see how it works. 
. We've wriuen a BAS IC program in hexadeci­
mal, manufacturing line number , tokens, and all. 
T hen we wrote a linked machine language pro-

. gram , and made it all work together. 
Now see if you ca n o utpuL th e numeri c di gits 

as well as th e a l phabe t. © 



n Skylcs Electric Works

WORD-WRITER

Add this one small device and greatly

increase the power of your 8032, 8096

or SuperPet.

This one small device can double, triple or quadruple the usefulness of your

Commodore Business Machine.

Open your CBM computer and place this modern wonder chip in the rear empty socket. Close the lid and trun

on your CBM with WORD-WRITER a built-in word processing system. Type "SYS36864", "RVS", key and

"L" for letter. That is all there is to it — no diskettes or tapes to hassle with. Start writing!! You never knew a

word processor could be so easy to use. Make a mistake? No problem, cursor to the front of the mispelling

type "RVS" key "G key" and gobble up the offending word. Now strike "RVS." "I" (for insert) and type in the

correct word or phrase. You only want to change a letter, or a line? No problem, a couple simple key strokes

will do it.

WORD-WRITER

Want to move or copy a line or paragraph? Want to insert a something? No problem, a few simple practical

keystrokes and it is done. Want to change a word because you have thought of a better word? Want to change

a name everywhere it appears? Want to change some occurrences of a word? No problem, two (2) count

them, two keystrokes set you up to do this.

Do most of your letters and reports have standard paragraphs in them? No problem, write them once save

them on disk or cassette and use them thousands of times with only a few keystrokes of typing for each

paragraph.

Have a lengthy report, memo or letter to write? No problem, Word-Writer holds up to 15 — count them — 15

pages of text at one time.

Want to search, scroll, skim, skip, flip or jump through the text? No problem, a couple of keystrokes and you

are on your way.

What about typing out or printing the text? No problem, a few keystrokes and you can print out a rough draft or

final copy on whatever printer you have attached to your PET/CBM

This modern wonder chip:

WORD-WRITER

Available Immediately from your local dealer at a modest cost of only S85.00 complete with an easy reading

manual.

Try Word-Writer for 10 days, if you aren't completely amazed that such a small item could make such a major

improvement to your CBM8032. CBM8096 or SuperPet, please return it for a full refund.

INSTALLATION: Installs into socket UD11 (SA000)

PRICE: For CBM 8032, 8096 or SuperPET SP9000 WORD-WRITER $85.00

Please specify your PET/CBM model when ordering

AVAILABILITY: Immediately from your LOCAL DEALER

or

VISA, MASTERCHARGE ORDERS CALL (800) 227-998 (except California residents)

CALIFORNIA ORDERS PLEASE CALL (415) 965-1735

231 E South Whisman Road

Skylcs Electric Works Moun*ain view, ca 94041
* (415)965-1735

Skyles Electric Works 

WORD-WRITER 

Add this one small device and greatly 
increase the power of your 8032, 8096 
or SuperPet. 

This one small device can double, triple or quadruple the usefullness of your 
Commodore Business Machine. 

Open your CBM computer and place th is modern wonder chip in the rear empty socket. Close the lid and trun 
on your CBM with WORD-WRITER a built-in word processing system. Type "SYS36864", "RVS", key and 
"L" for letter. That is all there is to it - no diskettes or tapes to hassle with . Start writing!! You never knew a 
word processor could be so easy to use. Make a mistake? No problem, cursor to the front of the mispelling 
type " RVS" key "G key" and gobble up the offending word. Now strike "RVS." " I" (for insert) and type in the 
correct word or phrase. You only want to change a letter, or a line? No problem, a couple simple key strokes 
will do it. 

WORD-WRITER 
Want to move or copy a line or paragraph? Want to insert a something? No problem, a few simple practical 
keystrokes and it is done. Want to change a word because you have thought of a better word? Want to change 
a name everywhere it appears? Want to change some occurrences of a word? No problem, two (2) count 
them, two keystrokes set you up to do this. 

00 most of your letters and reports have standard paragraphs in them? No problem, write them once save 
them on disk or cassette and use them Iho·usands of times with only a few keystrokes of typing for each 
paragraph . 

Have a lengthy report, memo or letter to write? No problem, Word-Writer holds up to 15 - count them - 15 
pages of text at one time. 

Want to search , scroll, skim, skip, flip or jump through the text? No probtem, a couple of keystrokes and you 
are on your way. 

What about typing out or printing the text? No problem, a few keystrokes and you can print out a rough draft or 
final copy on whatever printer you have attached to your PET ICBM 

This modern wonder chip: 

WORD-WRITER 

Availabte Immediately from your local dealer at a modest cost of only 585.00 complete with an easy reading 
manual. 

Try Word-Writer for 10 days, if you aren't completely amazed that such a small item could make such a major 
improvement to your CBM8032. CBMB096 or SuperPet. please re turn it for a fu ll refund. 

INSTALLATION: Installs into socket UD11 ($AOOO) 

PRICE: For CBM 8032. 8096 or SuperPET SP9000 WORD-WRITER . 

Please specify your PET ICBM model when ordering 

AVAILABILITY: Immediately from your LOCAL DEALER 

or 
VISA. MASTERCHARGE ORDERS CALL (800) 227-998 (except California residents) 

CALIFORNIA ORDE RS PLEASE CALL (4 15) 965-1735 

. . .. . $85.00 

! SkYleS Electric Works 1

231 E South Whis man Road 
M o untain Vie w , CA 94041 
(415 ) 965-1735 
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Making backup copies of a disk can present problems

when you are using a single-drive device. Owners of the

Commodore 2031 disk drive should find this file copying

progra in indispensable.

Programs I and 2 are BASIC loaders. You type in

the version for your PET (either I 'pgrade or 4.0) and it

will create the machine language for you. Then, to shut

the program, type SYS 6 34.

Copy 2031
Files
G H Watson

University of Delaware

Newark, DE

Mass data storage and retrieval has been made

convenient, fast, and reliable for the microcompu

ter user with access to a floppy disk drive. With the

introduction of the CBM 203] Single Disk Drive,

Commodore lias allowed the benefits of disk storage

to be available to PET/CBM VIC owners with even

the smallest computing budgets. However, while a

single drive is more affordable than a dual drive,

certain handicaps soon become apparent

A major problem is the inability to quickly

produce backup copies of disk files on a different

diskette (handled easily on a dual drive with a

single command). With the program here. Copy

203 I Files, the contents ofa disk file are transferred

to PET's programmable memory and then trans

ferred back to a different diskette, all at machine

language speed. The user simply enters the

filename and switches diskettes at the appropriate

lime.

Operation of the program may be understood

through comparison with its BASIC counterpart.

In *OPEN ERROR CHANNEL* a channel is

prepared lor input of disk error messages.

100 OPEN 1,8,15

The name of the file to be copied is entered in *

OPEN KILE FOR READ*. The filename is then

appended with ",I\R" (or ",S,R") and the file is

opened for reading.

110 PRINT:INPUT "FILENAME";FL$

120 OPEN 2,8,2,FL$+",P,Rn

130 GOSUB 500

*READ FILE* loads the file into the memory of

the PET (normally occupied by a BASIC program).

The end of the file is detected via a change in the

status word ST.

140 XFR=TP

150 GET#2,C$

160 IF C$="" THEN C=0:GOTO 180

170 C=ASC(C$)

180 POKE XFRfC

190 IF ST THEN 210

200 XFR=XFR+1:GOTO 150

210 E0F=XFR

220 CLOSE 2

At this point the diskettes are switched and a

file is opened for writing in *OPEN KILE FOR

WRITE*

230 PRINT:PRINT"SWITCH DISKETTES,"

240 PRINT"THEN HIT RETURN."

250 GETC$:IF C$="" THEN 250

260 OPEN 2,8,2,FL$+",P,W"

270 GOSUB 500

The reverse process is carried out in *WRITE

FILE*. The file contents arc transferred byte by

byte until the end of the file is indicated.

280 XFR=TP

290 C=PEEK(XFR)

300 C$=CHR$(C)

310 PRINT#2,C$;

320 IF XFR<E0F THEN XFR=XFR+1:G0T0 290

When the file is completely transferred, all files are

closed in *EXIT*.

330 CLOSE 2:CL0SE 1:END

The subroutine *DERROR* allows disk errors to

be detected and displayed.

500 INPUT#1,EN$

510 IF EN$="00" THEN RETURN

520 PRINT:PRINT"DISK ERROR ";EN$;"!"

For the BASIC equivalent to work correctly a safe

storage space must be allocated in memory for the

file. '

10 POKE 53,8:CLR

20 TP=PEEK(53)*256+PEEK(52)

Copy 203 1 Files has been assembled to reside

in the first and second cassette buffers of a BASIC

4.0 PET. | The BASIC loaders provided (Programs 1

and 2) are for 4.0 and Upgrade BASIC] The program

might run on a VIC-20 if the system variables and

subroutine calls can be supplied by a knowledgeable

VIC owner. Incidentally, the program will also

work with the CBM 4040 Dual Disk Drive.
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J\Jalling hac/uti) colli/'s n! a dish can present jJrubh'lIIs 
wht'll YUII {J re liS; tlg {( sillglt'-rlri71e device. O"wners of the 
COII/II/odu,.,' 203 1 dish d,.ive sllUlild Jill d this jih' cO/lrillg 
/Jrogmll/ illdis/II' lIsab/e. 

Prugram" J 01lf12 art' IJASIC loader.,. } 'oll/) iJl) ill 
th,' ''I' ,"-, iull Jo rWII,. PET (eithn U/lgmde ur ·1.0 ) olld it 
will (lw llr Ih,' marbi Ill' /Ollg ll rtgl' f ur ),O lt. Then. In sla 1'1 
till' /lrograll/ . tr/II' S I'S 6J·I. 

Copy2031 
Files 
G H Watson 
Unlversily of Delaware 
Newark DE 

~Iass data slorage and re tri eva l has been made 
cO ll venient. fasl. and reliable for the microcompu­
te r use r with access to a fl opp), disk cit·ive . Wit h the 
int roduc tion o f the CH~ I 203 1 Single Disk Drive. 
Cornlllodore has a llowed the be nefits o f di sk sto rage 
to he ava ilable to P ET/C H~ I VIC owners with even 
I he !'i lllall cs l. comput.ing budge ts. H oweve r. while a 
sillgle drive is more affordable than a clual drive, 
certa in hand ica ps soon become appa rc nl. 

A m'00r problem is the inability to quick l)' 
produce backup copies of disk fil es on a diffcre m 
diskclle (handled casil v on a dual dri" e with a 
single command). lVitl~ the program he re. Copy 
203 1 Fil cs. the come nts of a d isk fil e a rc transfe rred 
to PETs programmable memory and th en trans­
ferred back to a differem d iskelle, a ll at mac hine 
language speed . T he use r simply enters thc 
li lenamc and switches diskelles <ltthe a ppropr iate 
lImc . 

Operatio n o flh e program may be undcrs tood 
through comparison with its BAS IC counte rpa r t.. 
III ':' O PE I\ ER ROR C H ANNEL':' a chan ll cl is 
pre pared ror input of disk e rro r messages. 

1 00 OPEN 1,8,15 

T hc name of the fil e to be copied is entercd in '" 
O PE N FI LE FOR REA D*' T he fil e na me is then 
appe nded with ". P.R" (or " .. R") a nd the li le is 
opencd for reading. 

11 0 PRINT:INPUT "FILENAME";FL$ 
120 OPEN 2 , 8 , 2,F L$+ ", P , R" 
130 GOSUB 500 

" RE AD FI LE* loads the lile into the memory of 
the PET (normall y occupied by a HASI C program). 

The c nd of the fi le is delecled \·i ... (l change in the 
stallls word ST. 

140 XFR=TP 
150 GET#2 , C$ 
160 IF C$ ="" TH EN C= 0 :GOTO 180 
170 C=ASC(C$) 
180 POKE XFR , C 
1 90 IF ST THEN 210 
200 XFR=XFR+1 : GOTO 1 50 
210 EOF=XFR 
220 CLOSE 2 

At thi s po int the di skclles are switched and a 
lil e is opencd fo r wriLin ~ in "O PEN FlI.E FOR 
IVRI TE" 

230 PRINT:PRINT " SWITCH DISKETTES, " 
240 PRINT"THEN HIT RETURN_ " 
250 GETC$ :IF C$ ="" THEN 250 
260 OPEN 2 , 8 , 2 ,FL $+ ", P , W" 
270 GOSUB 500 

The reve rse process is carried out in "' WR ITE 
1'1 LE* The fi le conte ntS a rc t ra nslc rrcd bv tc b\' 
byte until the e nd ofth c lil c is indicatcd . · , 

280 XFR=T P 
290 C= PEEK (XFR) 
300 C$ =CHR$ (C) 
310 PRINT#2 , C$ ; 
320 IF XFR<EO F THEN XFR=XFR+1 : GOTO 290 

Whcn the fi le is completel), t ransfe rred. all til es are 
closed in " EX IT *' 

330 CLOSE 2:CLOSE l : END 

T he subro utine *DERROR* all ows d isk errors to 
be detected a nd displayed . 

500 INPUT#l , EN$ 
510 IF EN$="00 " THEN RETURN 
520 PRINT : PRINT " DISK ERROR ";EN$ ;"!" 

For the HASI C equi va lent 1.0 work cor rectl y a sa fe 
sto rage space mUSl be all oca ted ill Ill e m or y fo r th e 
lil e. 

10 POKE 53 , 8:CLR 
20 TP=PEEK(53)*256+PEEK( 52) 

Cop)' 203 1 Fi les has bcen asscmbled to reside 
in the first a nd second casse llC buffe rs of a HASI C 
4.0 PET. [The BASIC loaders /Jrovided (Programs I 
alld 2) are Jo r 4.0 alld U/lgmde BASIC. ] The program 
might run on a V IC-20 if the s)'stc m va riables a nd 
subroutine calls ca n be supplied by a knowled geable 
V IC owner. Incidemall y, the program will also 
work with the CBM 4040 Dual Disk Drive. 



ECLECTIC SYSTEMS CORPORATION

Order TOLL FREE 1-800-527-3135

P.O. Box 1166 ■ 16260 Midway Road

Addison, TX 75001 • (214) 661-1370

ANNOUNCES

commodore

EM® for the SuperPET

EM® is ANSI standard MUMPS

Make your SuperPET Super-Load

in EM® and Dramatically Improve
your Programming Productivity |

EMC is more than just a programming language. It is a well integrated data management system combining with one syntax what other operating systems would

call 1) an application programming language; 2) a job control language: 3] a linkeage editor; 4} a database management system; and 5] a communications

monitor.

PROGRAM MANAGEMENT:
EMC provides all programming management facilities needed to manage programs and program files. Programs can be created, edited, cataloged and

debugged from within EMC. Programs can be as large as disk capacity. A resident algorithm rids memory of least frequently used variables and program

modules so that what you need off-disk normally resides in memory.

STRING POWER:
EMC makes string handling easy with its extensive set of string operations and functions. Variable length strings can be used routinely without the obstacles

presented by most other programming languages.

PATTERN MATCHING:
ErV)c can "filter" user input with a useful pattern matching that will result in fewer user or device errors. For example; dates, zip codes and names can

be tested for validity with a single statement.

GLOBALS:
EMC obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly referenced as a

set of subscripts; all the details of file organization and retrieval are handled by the system.

TIMING:
EM' enables a programmer to associate liming constraints with several operations. This feature allows testing for terminal malfunctions as well as

prompting users in time-critical dialogue.

DATA BASE MANAGEMENT:

Sons and merges are not necessary as EM! automatically stores data in a dynamically allocated balanced tree structure. Random access to any data item

requires at most three disk reads.

EIVF UNMATCHED IN PROGRAMMING PRODUCTIVITY:
System houses that program in EMC (MUMPS) find that their costs are lower than those of their competitors using other languages. Fewer lines of code

are necessary per application. Dimension statements are not required. Subscripts may be alpha, numeric or any legal string. Data types need not be defined

and can change freely throughout as EMc can recognize when it is dealing with alpha, numeric, integer or floating-point data types. EM: gives the professional

programmer a full set of software tools designed for real-life tasks and problems he consistently encounters in the production and maintenance of application

software. EMC adheres rigidiy to ANSI MUMPS standards, which make it transportable to larger processors manufactured by DEC, TANDOM, DATA

GENERAL, HARRIS and others. Additionally EMC gives the less-experienced programmer the tools to do a professional job on formidable programming

applications.

You may order EM® or SuperPET by calling ECLECTIC SYSTEMS toll-free at

1-800-527-3135 from 10 AM to 4 PM CDT Monday through Friday, or you can

order by mail using the form below. Texas residents call 1-214-661-1370.

ECLECTIC SYSTEMS CORPORATION

P.O. Box 1166,16260 Midway Road, Addison, Texas 75001

Here's my order for EMC@ $299 plus $3.75 for shipping and handling (UPS surface unless

specified otherwise}. Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma

must add applicable taxes.

□ My certified check or money order is enclosed.

□ Please charge my VISA # or

MasterCard # Expiration date

Name

Address

City

Signature

Slate 7m

ECLECTIC SYSTEMS CORPORATION 
Order TOLL FREE 1·800·527·3135 

P.O. BOI 1166 • 16260 Midway Road 
Addison, TX 75001 • (214) 661·1370 

"" 

cDfTlmodore 

ANNOUNCES 

EM© for the SuperPET 
EM© is ANSI standard MUMPS 
Make your SuperPET Super-Load 
in EM© and Dramatically Improve 
you r Program m i ng Prod uctivity 

EMC is more than just a programming language. It is a well integrated data management system combining with one syntax what other operating systems would 
call 11 an application programming language; 21 a iob control language; 31 a linkeage editor; 41 a database management system; and 51 a communications 
monitor. 
PROGRAM MANAGEMENT: 
EM" provides all programming management facilities needed to manage programs and program fifes. Programs can be created, edited, cataloged and 
debugged from within EM·. Programs can be as large as disk capacity A resident algorithm rids memory of least frequently used variables and program 
modules so that what you need oll·disk normally resides in memory. 
STRING POWER: 
EM· makes string handling easy with its extensive set of string operations and functions. Variable length strings can be used routinely without the obstacles 
presented by most other programming languages. 
PATTERN MATCHING: 
EMO can "filter" user input with a useful pattern matching that will result in fewer user or device errors. For example: dates. zip codes and names can 
be tested for validity with a single statement. 
GLOBALS: 
EMo obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly referenced as a 
set of subscripts: all the details of file organization and retrieval are handled by the system. 
TIMING: 
EMt enables a programmer to associate timing constraints with several operations. This feature allows testing lor terminal malfunctions as well as 
prompting users in time -crit ical dialogue. 
OATA BASE MANAGEMENT; 
Sons and merges are not necessary as EMc automatically stores data in a dynamically allocated balanced tree structure. Random access to any data item 
reQuires at most three disk reads. 
EMQ UNMATCHED IN PROGRAMMING PRODUCTIVITY: 
System houses that program in EM ' (MUMPSI find that their costs are lower than those of their competitors using other languages. Fewer lines 01 code 
are necessary per applicat ion. Dimension statements are not required. Subscripts may be alpha, numeric or any legal string. Data types need not be defined 
and can change freely throughout as EM· can recOgnize when it is dealing with alpha, numeric, integer or floating·point data types. EM· gives the prolessional 
programmer a lull set 01 soltware lools designed lor real-life tasks and problems he consistently encounters in the production and maintenance 01 application 
software. EM· adheres rigidly to ANSI MUMPS standards, which make it transponable to larger processors manufactured by DEC, TANDOM, DATA 
GENERAL. HARRIS and others. Additionally EM· gives the less·experienced programmer the tools to do a professional iob on formidable programming 
applications. 

You may order EMC> or SuperPET by calling ECLECTIC SYSTEMS toll-free at 
1-800-527-3135 from 10 AM to 4 PM COT Monday through Friday, or you can 

order by mail using the form below. Texas residents call 1-214-661-1370. 

ECLECTIC SYSTEMS CORPORATION 
P.O. Box 1166, 16260 Midway Road, Addison, Texas 75001 
Here's my order for EM" @ $299 plus $3.75 for shipping and handling (UPS su rface unless 
specified otherwise). Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma 
must add applicable taxes. 
o My certif ied check or money order is enclosed . 
o Please charge my VISA jj or 

MasterCard jj Expiration date ___ _ 

Name 

Address 

City State Zip 
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The program resides happily in the cassette

buffers unless 1) the cassette drive is accessed, or

2) the advanced DISK BASIC commands in BASIC

4.0 arc used. For example, entering DIRECTORY

1)0 would cause part of the program in the second

cassette buffer to be overwritten. If this creates a

problem, assemble the program elsewhere. Using

DOS Wedge commands will not harm the program

though.

As shown. Copy 2031 Files will copy pro

gram files (BASIC programs, WordPro files, MAE
files, ...). This is controlled by the appendix ",1\R"

stored in :!:STRI\G TABLE* in reverse order. In

order to copy sequential files (Data files, PaperMate

fik-s, ASM/TED files. ...) the P in the appendix

should be replaced with an S. This change may be

accomplished before running the program (SYS

634) by changing the byte with a POKE (POKE

952.80 for program files and POKE 952,83 for

sequential files). For copying a large number of

files, you may consider changingJMP READY to

JMP BEGIN.

Program 1. 4.0 Version

FOR ADRES=634TO954:READ DATTA:POKE

ES,DATTA:NEXT ADRES

500

634

640

646

652

658

664

670

676

682

688

694

700

706

712

718

724

730

736

742

748

754

760

766

772

778

784

790

796

802

808

814

820

209

FOR ADRES=634TO954:READ DATTArPC

ADRES,DATTA:NEXT ADRES

DATA 169, 1, 133, 210, 32, 226

DATA 242, 169, 8, 133, 212, 169

DATA 15, 133, 211, 169, 0, 133

DATA 209, 32, 99, 245, 160, 3

DATA 169, 115, 32, 29, 187, 32

DATA 226, 180, 169, 0, 133, 218

DATA 169, 2, 133, 219, 160, 255

DATA 200, 177, 218, 208, 251, 162

DATA 4, 189, 181, 3, 145, 218

DATA 200, 202, 208, 247, 132,

DATA 169, 2, 133, 210, 32, 226

DATA 242, 169, 8, 133, 212, 1^

DATA 2, 133, 211, 32, 99, 245

DATA 32, 77, 3, 162, 2, 32

DATA 198, 255, 169, 4, 133, 1

DATA 169, 3, 133, 0, 160, 0

DATA 32, 21, 242, 145, 0, 166

DATA 150, 208, 7, 200, 208, 2'

DATA 230, 1, 208, 240, 132, 5

DATA 165, 1, 133, 6, 169, 2

DATA 32, 226, 242, 32, 204, 255

DATA 160, 3, 169, 127, 32, 29

DATA 187, 32, 228, 255, 240, 251

DATA 164, 209, 136, 169, 87, 145

n&T& 9 1 fl 79 QQ. 0 A^ . 1? _ 77

244

169

DATA 187, 32, 228, 255, 240, 251

DATA 164, 209, 136, 169, 87, !

DATA 218, 32, 99, 245, 32, 77

DATA 3, 162, 2, 32, 201, 255

DATA 169, 4, 133, 1, 169, 3

DATA 133, 0, 160, 0, 177, 0

DATA 32, 102, 242, 165, 1, 197

DATA 6, 208, 4, 196, 5, 240

DATA 14, 200, 208, 238, 230, 1

DATA 208, 234, 160, 3, 169, 164

826

832

838

844

850

856

862

868

874

880

886

892

898

904

910

916

922

928

934

940

946

952

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

32,

226

242

179

32,

32,

32,

201

3,

204

76,

63,

73,

73,

69,

69,

32,

78,

73,

82,

33,

29,

, 242

, 32,

, 162

21,

21,

204 ,

, 48,

201,

, 255

69,

32,

84,

83,

83,

78,

82,

46,

83,

79,

13,

44,

187, 169, 2, 32

, 169, 1, 32, 226

204, 255, 76, 255

, 1, 32, 198, 255

242, 141, 176, 3

242, 141, 177, 3

255, 173, 176, 3

208, 206, 173, 177

48, 208, 199, 32

, 96, 13, 70, 73

78, 65, 77, 69

0, 13, 83, 87

67, 72, 32, 68

75, 69, 84, 84

44, 13, 84, 72

32, 72, 73, 84

69, 84, 85, 82

13, 0, 13, 68

75, 32, 69, 82

82, 32, 0, 0

0, 0, 82, 44

246, 230, 1, 76

Program 2. Upgrade ROM Version

Change these lines in Program 2.

634

652

658

664

694

706

730

754

760

766

778

802

826

832

838

844

850

856

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

169

209

169

111

169

2,

32,

32,

160

202

218

32,

32,

174

242

195

32,

32,

, 1,
, 32,

, 115

, 196

, 2,

133,

225,

174,

, 3,

, 32,

, 32,

50,

28,

, 242

, 32,

, 162

225,

225,

133,

36,

, 32,

, 169

133,

211,

241,

242,

169,

228,

36,

242,

202,

, 169

204,

, 1,
241,

241,

210,

245,

28,

, 0,
210,

32,

145

32,

127,

255

245,

165,

169,

, 1,
255

32,

141

141

32,

160

202

133

32,

36,

, 0,
204

32,

174

, 3

, 32

, 218

174

245

166

, 255

28

, 240, 251

32,

1,

2,

32,

, 76

198,

77

197

32

174

, 137

255

, 176, 3

, 177, 3 Q

• DISK'O-MATE
IH

{Write tor Price)

A must lor 2O4O/4O4O disk owners. Write protect indicators/

switches, power indicator and error beeper.

• "Real World"SOFTWARE im7-M81
Word Processor. Mailing List, Catalog. Ham Radio. Frequency Counter.

I—"OLD" 8K PETs 1

• 21 14-TO-655O RAM ADAPTER (si2-S25>
I

| Replace 6550 RA Ms with low cost 2114s. Hundreds Sold!

• 4K MEMORY EXPANSION <$ib-s*2)
Low cost memory expansion using 21 14s to* bigger programs.

OPTIMIZED DATA SYSTEMS
Dept. C. P.O. Box 595 ■ Placentia. CA 92670

DISK-O-MATE trademark Optimized Data Syjlems PET/CBU trademark Co
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The prog ram resides happily in the casselle 
bu ffers unl ess I ) the cassette drive is accessed . o r 
2) the advanced D ISK BASI C commands in BAS IC 
4.0 arc used. Fo r example , e nte"ing 01 RECTO RY 
DO wOll ld ca li se part o f th e program in the second 
casse LLe buffe r to be over written. If th is creates a 
pro blem , assemble the prog ra m e lsewhere. Us ing 
DOS Wedge commands will not harm the program 
I ho ug h. 

As showlI. Cop y 203 1 Fi les will copy p ro­
g ram fi les (BAS IC programs. WordPru fi les, MAE 
lil es, .. . ). T h is is controlled by the appendix " ,P.R" 
sto red in ':'STR ING TABLE" in reve rse o rder. III 
o rde r to copy seque ll tia l fi les (Data fil es. Pa/Jf'I'Ma/ I' 
fi les. AS~ ln-ED liles .... ) I he P in the ap pendi x 
sho llid be rep laced with an S. T his change ma)' be 
accomplished be fore running the prog ra m (SYS 
634) hv cha,win" the b )·te with a POKE (POKE 

I n 0 

952.80 fo r progra m li les a nd I'O K1:: 952.83 fo r 
sequell tial fi lcs). For copying a large number or 
fil es. YO ll may consider cha ng ing J MP READ Y to 
.I MP BEG IN. 

Program I. 4 .0 Version 

500 FOR ADRES =634T0954 : READ DATTA:POKE 
ADRES , DATTA:N EXT ADRES 

634 DATA 169 , 1, 133 , 210 , 32 , 226 
640 DATA 242 , 169 , 8 , 13 3 , 2 1 2 , 169 
646 DATA 15 , 133 , 211 , 169, 0 , 133 
652 DATA 20 9 , 32 , 99 , 245 , 160, 3 
658 DATA 169 , 115 , 32 , 29 , 187 , 32 
664 DATA 226 , 180 , 169, 0 , 133 , 2 18 
670 DATA 169 , 2, 133 , 219 , 160 , 255 
676 DATA 200 , 177 , 218, 208 , 25 1, 162 
682 DATA 4 , 189 , 181 , 3 , l45 , 2 18 
688 DATA 200 , 202 , 208 , 247 , 132 , 209 
6 94 DATA 169, 2 , 133 , 210 , 32 , 226 
700 DATA 242 , 169 , 8 , 133 , 212 , 169 
706 DATA 2 , 1 33 , 211 , 3 2 , 99 , 245 
712 DATA 32 , 77 , 3 , 162 , 2., 32 
71 8 DATA 198 , 255 , 169 , 4 , 1 33 , 1 
724 DATA 169 , 3 , 133 , 0 , 160 , 0 
730 DATA 32, 21 , 2 42 , 145, 0, 16 6 
736 DATA 1 50 , 208 , 7 , 200 , 208 , 244 
742 DATA 230 , 1 , 208 , 240 , 1 32 , 5 
748 DATA 165 , 1 , 133 , 6 , 169, 2 
754 DATA 32 , 226 , 242 , 32 , 204 , 255 
760 DATA 160 , 3 , 169 , 127 , 32 , 29 
766 DATA 187, 32 , 228 , 255 , 240 , 251 
772 DATA 164 , 209 , 1 36 , 169 , 87 , 145 
778 DATA 2 18 , 32 , 99, 245 , 3 2 , 77 
784 DATA 3 , 162, 2 , 32 , 201 , 255 
790 DATA 169, 4 , 133, 1 , 169, 3 
796 DATA 13 3 , 0 , 160 , 0 , 177 , 0 
802 DATA 32 , 102 , 242 , 165 , 1 , 197 
808 DATA 6 , 208 , 4 , 196, 5 , 240 
814 DATA 14 , 20 0 , 208 , 238 , 230, 1 
82 0 DATA 208 , 234 , 160 , 3 , 169 , 164 

826 DATA 32 , 29, 18 7 , 169 , 2 , 32 
832 DATA 226 , 242 , 169 , 1 , 32 , 226 
838 DATA 242 , 32 , 20 4 , 255 , 76 , 255 
844 DATA 179, 162 , 1 , 32 , 198 , 255 
850 DATA 32 , 21 , 242 , 141, 1 76 , 3 
856 DATA 32 , 21 , 242 , 141 , 177 , 3 
862 DATA 32 , 204 , 255 , 173 , 176 , 3 
868 DATA 20 1 , 48 , 208 , 206 , 173, 177 
874 DATA 3 , 201 , 48 , 208 , 199 , 32 
880 DATA 204 , 25 5, 96 , 13 , 70 , 73 
886 DATA 76 , 69 , 78 , 65 , 77 , 69 
892 DATA 63 , 32 , o , 13 , 83 , 87 
898 DATA 73 , 84 , 67 , 7 2 , 32 , 68 
904 DATA 73 , 83 , 75 , 69 , 84 , 84 
910 DATA 69 , 83 , 44 , 13 , 84 , 72 
916 DATA 69 , 78 , 32 , 72 , 73 , 84 
922 DATA 32 , 82 , 69 , 84 , 85 , 82 
928 DATA 78 , 46 , 13 , 0 , 13 , 68 
934 DATA 73 , 83 , 75 , 32 , 69 , 82 
940 DA TA 82 , 79 , 82 , 32 , 0 , 3 
946 DATA 33 , 13 , 0 , 0 , 82 , 44 
952 DATA 80 , 44 , 246 , 230 , 1 , 76 

Program 2. Upgrade ROM Version 

Change lhese lin es in Program 2. 

634 
652 
658 
664 
694 
706 
730 
754 
760 
766 
778 
802 
826 
832 
838 
844 
850 
856 

DATA 169 , 1 , 133 , 2 10 , 32 , 174 
DATA 20 9 , 32 , 36 , 245 , 160 , 3 
DATA 169, 115 , 32 , 28 , 202 , 32 
DATA 111 , 196 , 169 , 0 , 13 3 , 2 18 
DATA 169 , 2 , 1 33 , 2 10 , 32 , 174 
DATA 2 , 1 33 , 211 , 32 , 36 , 245 
DATA 32 , 225 , 241 , 145 , o , 166 
DATA 32 , 174 , 242 , 32 , 204 , 255 
DATA 160 , 3 , 169 , 127, 32 , 28 
DATA 202 , 32 , 2 28 , 255 , 240 , 25 1 
DATA 218 , 32 , 36 , 245 , 32 , 77 
DATA 32 , 50 , 242 , 165 , 1 , 197 
DATA 32 , 28 , 202 , 169 , 2 , 32 
DATA 174, 242 , 169 , 1 , 32 , 174 
DATA 242 , 32 , 204 , 255 , 76 , 137 
DATA 195 , 162 , 1 , 32 , 19 8 , 255 
DATA 32 , 225 , 241 , 14 1 , 176 , 3 
DATA 32 , 225 , 2 41, 141, 177 , 3 

(W ri te for Price) 
A mu st fo r 2040 / 4040 di sk owners. Write prote ct indicators! 
switcheS . powe r indicato r and error bee per. 

e "Real World" SOF TWARE IS17 · $251 
Word Processo r. Mail ing liSI . Calalog . Ham Radio . Frequency Counler. 

r- "Ol D" 8K PETs ------ -------- - ------, 

: e211 4-TO-6550RAM ADAPTER ""."" : 
I Replace 6550 RAM s .... 'Ih 10 .... COSI 2 1145. HII"dreds Soldl I 

, e 4 K MEMORY EXPAN510N ""."" : 
Lo .... COli memo,..,. expansion using 2' 14s lor bigger programs. I 

----------------------------~ 
OPTIMIZED DATA SYSTEMS 

Dept . C, P.O. Box 595 . Placentia , CA 92670 

© 



BATTERIES

inCLUDED

$150
00

village by the grange. 71 mccaul st. (f6) toronto m5t 2x1 telephone 596-1405

ARBITER 1.4 MULTI-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS

OVER THREE HUNDRED IN USE ACROSS ONTARIO

Since September 1981 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0

computers. The compulers are connected io CBM Disk Drives and prmlers. All users have access to all disk drives and primers plus a host of

commands to make this system configuration really usable'

THE ARBITER 1.4 SYSTEM IS READY TO GO!

FEATURES

1) Easy installation.

2) Uses no RAM or Utility Sockets.

3) Up to 32 computers in one system.

4} System self initializes on power up.

5) Operation is completely transparent lo ihe user.

6) Extended commands allow a friendly multi-user environment.

7) System design virtually eliminates interleaved printer output.

SPECIAL COMMANDS

ffiS- Allows students to protect files with a five character password. A Ihtee character user ID is forced into Ihe file name

"i L - Allows the students to load protected files if the password code is known.

LISTC-Used to produce program listings with a Commodore printer. Clumsy OPEN. CMD. LIST. PRINT*. CLOSE sequence not needed. It over

comes the listing problems found on other multi-user hardware systems.

LISTP- Useci to get program listings on systems which have an ASCII printer. The cursor control characters are expanded and displayed in brackets.

e.g. <home>

ALL FILE TYPES ARE SUPPORTED - During relative or sequential file access a delay has been built in so the computer will retain control of the system

until the file is closed.

TEACHER UTILITY-A utility is supplied on disk to allow the teacher to produce a hardcopy listing and output from anyo! the protected or unprotected

files selected. Once the files are chosen from the disk directory the teacher may do other tasks while the job is completed.

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR

STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU.

Arbiter and Arbiter 1.4 are copyrights of Batteries Included.

JUST PLUG IT IN
• No soldering • No messy wires

SOFTWARE

SELECTABLE
1. Software select one of two

operating systems.

(BASIC 2.0/BASIC4.0)

2. Software select utility ROMs

at conflicting addresses.

s15000

Master Charge and

VISA accepted.

BflTTERiES
DELUDED

For 24 Pin ROM Machines Only.

Village by the Grange
71 McCaul Street
Toronto, Ontario
Canada M5T 2X1
(416)596-1405

BATTEA~ES 
~nClUDED village by the grange. 71 mccaul sl. (16) toronto m5t 2x1 telephone 596- 1405 

ARBtTER 1.4 MULTt-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS 
OVER THREE HUNDRED IN USE ACROSS ONTARIO 

Since September 1981 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0 
computers. The computers are connected to CBM Disk Drives and printers . All users have access to all disk drives and printers plus a host 01 
commands to make this system configuration really usable! 

THE ARBITER 1.4 SYSTEM IS READY TO GO' 
FEATURES 

1) Easy installation. 
2) Uses no RAM or Uti lity Soci<ets. 
3) Up to 32 computers in one system. 
4) System self initializes on power up. $15000 
5) Operat ion is completely transparent to the user. 
6) Extended commands allow a friendly multi-user envi ronment. 
7) System design virtually eliminates interleaved printer output. 

SPECIAL COMMANDS 
(II S - Allows students to protect files with a five character password . A three character user 10 is lorced in to the file name. 
(" L- Allows the students to load protected files if the password code IS known . 
lISTC - Used to produce program listings with a Commodore printer. Clumsy OPEN . CMO. LIST. PRINT'# . CLOSE seQuence not needed. It over­

comes the listing problems found on other multi-user hardware systems. 
LISTP - Used to gel program listings on systems wh ich have an ASCII printer . The cursor con lrol characters are expanded and displayed in brackets. 

e.g. (home) 

ALL FILE TYPES ARE SUPPORTED - Dunng relative or seQuential file access a delay has been bUilt in 50 the computer will retain control of the system 
until the lile is closed. 

TEACHER UTILITY - A utility is supplied on disk to allow the leacher to produce a hardcopy listing and output from any of the protected or unprotected 
fi les selected . Once the liles are chosen from the disk directory the teacher may do other tasks while the job is completed . 

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 
STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU. 

JUST PLUG IT IN 
• No soldering ~ No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one of two 

operating systems. 
(BASIC 2.0 / BASIC 4.0) 

2. Software seleci utility ROMs 
at conflicting addresses. 

It;'I·t Master Charge and 1£ I 
VISA accepted . 

Arbiter and Arbite r 1.4 are copynghts of Batteries Included. 

(: commodore PET'· : 
2D01Seri .... 
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Hit one key and a whole BASIC word is printedfor you

on the screen. This programming shorthand is adapted to

the VICfrom a PET program, "Keyzvord." There is also

an example ofhow to go about converting PET machine

language to work on the VIC.

VIC-Key
Thomas Henry

Mankato, MN

VIC-Key is a utility for the Commodore VIC-20

computer written in machine language. Like

Charles Brannon's Keyword (COMPUTE!, August,

1981 ,# 15), it lets one keystroke do a lot of work.

For example, hit SHIFT-A and the statement

"ASC" shoots out. SHIFT-B gives "STEP", SHIFT-

C gives "CHR$" and so on. In short, 26 of the most

common BASIC statements now have one-keystroke

equivalents. And, unlike the standard two keystroke

abbreviations that Commodore provides (for ex

ample, "I,SHIFT-N" is equivalent to 'INPUT'1),

this version spells out the entire phrase instantly.

Now when you hit SHIFT-I the entire word

"INPUT" dashes out on the screen. As you can tell,

this is a real time saver.

An Important Addition

Although VIC-Key is based on the article men

tioned above, one important addition has been

made to the program. Using capital letters for the

various keywords is a great idea since the VIC-20

doesn't like to see shifted letters in a BASIC state

ment anyway. However, there is one time when

you want a capital letter to really be a capital letter

(not a keyword), and that's when you're inside

quotes. For example, line 10 of a program may

read:

10 PRINT "I AM YOUR QUIZ-MASTER. HIT RETURN."

You clearly want the capital "I" and the capital "H"

to be just that, ordinary capitals. Well, VIC-Key

has been written in such a way that it keeps track of

whether you're inside quotes or outside quotes and

adjusts accordingly.

VIC-Key is able to decide if you're in quotes or

not by inspecting location $D4 in the zero page. If

this location contains a zero then the quotes are

OFF, and it's safe to perform the key-statement

transformation. If this location contains a one,

then the quotes arc ON and the transformation

must be skipped. (If you are a PET user, you may

want to modify the original Keyword program

mentioned above to also keep track of quotes. The

quotes flag location for the PET is $CD).

Modifying PET Machine Language To Run On VIC

Changing Brannon's Keyword program into VIC-

Key was mostly a matter of disassembling the origi

nal, finding all the zero page locations called out,

finding their equivalents in the VIC-20 memory

map and changing them accordingly. However,

there was one tricky point that almost made me

give it up as hopeless. Since the VIC-20 is a relatively

new computer, very little has been published on its

BASIC in ROM. In short, I couldn't figure out

where the needed Table of BASIC Keywords was

located. All I knew was that it was somewhere

between $C0OO and $FFFF!

Afterjust about giving up, I hit upon the idea

of inspecting the VIC's ROMs with my CBM 8032.

First I transferred the VIC's ROMs to DATA

statements 500 bytes at a time using H. Linder's

Automatic Data Statement program (COMPUTE!.

October, 1981, #17) (modified for use with the

VIC-20). After doing this I loaded the tapejust

made into my CBM 8032. I did this with the help

of L. Jordan's "Train Your PET to Run VIC Pro

grams" (COMPUTE!, October, 1981, #17). In effect,

I recreated the VIC ROMs in my CBM 8032's

RAM. I then disassembled this "pseudo-ROM"

using Cochrane's Micromon (COMPUTE!, January,

1982, #20), an extended monitor, and eventually

found the table I needed. To save yourself this

work, you may want to make a note that the start of

the Table of BASIC Keywords is $C09E.

To use the program, follow these steps:

1) Enter the program.

2) After inspecting it for accuracy, SAVE it to

tape.

3) RUN it, then SYS7501. VIC-Key is now

activated.

4) Give it a try. The table shows the keyword

equivalents. Confirm that VIC-Key knows

whether you're in quote mode or not.

5) If you want to deactivate the program,

simply SYS750I again. VIC-Key is now dor

mant, but not wiped out from memory. You

can reactivate it again at any time by doing

another SYS7501.

6) Since the top of memory [jointers has been

lowered, VIC-Key is safe from BASIC program

interference. In addition, typing NEW will

not affect it. However, hitting the STOP/

RESTORE key combination will wipe it out

completely.

The keyword equivalents in the table arc very

easy to memorize if you note the following:

1) Most commands are simply alphabetical.
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H it one key and a whole BASIC word is p,inted for you 
on the SCTeen. This p.-ogra",,,,ing shor·thand is adapted to 
the VIC Fom a PET program, "Keywor·d." There is also 
an exam.ple of how to go a.bout converting PET uwchine 
language to wad , on the II I C. 

VIC-Key 
Thomas Henry 
Mankato. MN 

VIC-Key is a utility for the Commodore V[C-20 
computer written in machine language. Like 
Charles Branno n's Keyword (COMPUTE!, August, 
198 1, # 15), it lets one keystroke do a lot of work. 
For example, hit SH I FT-A and the statement 
"ASC" shoots o ut. SH[FT-B gives "STEP", SHIFT­
C gives "CHR$" and so on. [n short, 26 of the most 
common BASIC statements now have one-keystroke 
equivalents. And, unlike the standard two keystroke 
abbrev iations that Commodore provides (for ex­
ample, "[ ,SH[FT-N" is equi va lent to "[NPUT "), 
this version spells out the entire phrase instantly. 
Now when you hi t SH[FT-[ the entire word 
" INPUT" dashes out o n the sc reen. As you can tell , 
this is a realtime saver . 

An Important Addition 
Although VIC-Key is based on the article men­
tioned above, one important addition has been 
made to the program. Using capital letters for the 
va rious keywords is a great idea since the V[C-20 
doesn't like to see shifted letters in a BASIC state­
ment anyway. Howeve r , th e re is one time when 
you want a capital lette r to reall y be a capital letter 
(not a keyword ), and that's when yo u're inside 
quotes. For example , line 10 ofa program may 
read: 
10 PRINT "I AM YOUR QUIZ - MASTER. HIT RET URN." 

You clearly want the capital " I" and the capital " H" 
to bejust that, ordinary capitals. Well , VIC-Key 
has been written in such a way that it keeps track of 
whether you're inside quotes or outside quotes and 
adjusts accordingl y. 

V [C-Key is able to decide if you're in quotes o r 
not by inspecting location $D4 in the zero page. If 
this location contains a zero then the quotes are 
OFF, and it's safe to perform the key-statement 
transformatio n. If this location contains a one, 
then the quotes a re ON and the transformation 
must be skipped. (If you are a PET use r, you may 
want to modify the original Keyword program 
mentioned above to also keep track of quotes . The 

quotes flag location for the PET is $CD). 

Modifying PET Machine Language To Run On VIC 
Changing Brannon's Keyword program into VIC­
Key was mostly a matte r of disassembling the ori gi­
nal , finding all the zero page locations called out, 
finding their equivalents in the VIC-20 memory 
map and changing them accordingly. However, 
there was one tricky point that almost made me 
give itup as hopeless. Since the V I C-20 is a relatively 
new computer, very little has been published on its 
BAS IC in ROM. In short, 1 cou ldn 't fi gure out 
where the needed Table of BASI C Keywords was 
located. All [ knew was that it was somewhere 
between $COOO and $ FFFF! 

AFterjust about giving up, I hit upon the idea 
o f inspecting the VIC's ROMs with my CBM 8032. 
First 1 transferred the VIC's ROMs to DATA 
sta tements 500 bytes at a time using H. Linder's 
Automatic Data Statement program (COMPUTE!, 
October, 198 I , # 17) (modified for use with the 
V[C-20). After doing this I loaded the tape just 
made into my CBM 8032 . [did this with the help 
of L. j o rdan's "Train Your PET to Run V IC Pro­
grams" (COMPUTE!, October, 198 1, # 17). In e ri ect, 
[rec reated the VIC ROMs in my CBM 8032's 
RAM. I then disassembled this "pseudo-ROM" 
using Cochrane's Micromon (COMPUTE!, J anua ry, 
1982 , #20), an extended mo nito r, and eventuall y 
found the table 1 needed. To save yourse lf this 
work, you may want to make a note that the start of 
the Table of BASIC Keywords is $C09E. 

To use the program, follow these steps: 

I) Enter the program. 
2) Afte r inspecting it for accu racy, SA VE it to 
tape. 
3) RUN it, then SYS750 I. VIC- Key is now 
activated. 
4) Give it a ny T he table shows the keyword 
equi valents. Confirm that VIC-Key knows 
whether you're in quote mode or not. 
5) If you want to deactivate the program. 
simply SYS750 1 aga in. VIC-Key is now dor­
man t, but not wiped o ut fro lll tne mo r y. YOLI 
can reactivate it again at any time by doing 
another SYS750 I . 
6) Since the top of memory pointers has been 
lowered , VIC-Key is safe from BAS IC program 
interfe rence. In add ition , typing NEW will 
not affect it. However , hitting the STOPf 
RESTORE key combination will wipe it out 
completely. 
T he keyword equiva lents in the table a re ve ry 

easy to memo ri ze if you note the fo llowin g: 

I) Most commands are simply alphabetical. 



WUNDERWARE

PRESENTS MORE

GAMES FOR
YOUR VIC-20

These games and many more! Send 50C (re(undoble wilh order) (or

catalog ond free program listing,

THE MAD PAINTER

Tins gome is a little

unique and a lot ol fun.

Vou conirol o paint brush,

movirg it araund a

cofotJul maze. Voui job is

to paim ttie entire ma?e

This ts not as easy os it

sounds, because m ttie

more with ycxj we two

voracious Bristle Riiers

(Ihey love paint brushes)

Occasionally you will

receive a visit Item an

Invisible Stompei who

leaves footprints ri your

fresh paml. Regures

Joystick.
$9.95

GALAXY INVASION

Deeper and deepei you

go into the hostile alien

galaiy. Game points by

maneuvering your ship to

rescue men a? they drift

by. Deep space fuel

stations so von can

continue your trek.

aste>o<Js and space

mines which you must

avoid at all cost, are all

a part of this tun ord

eiciting one player game.

Joystick required.

$9.95

SNAKE!

A tasl and lun action

game lor one player

You're a big snake

roaming around The

screen Mice, rabbits,

eggs, ard feet appear ai

random vcur mission in

life is to bite these targe's.

Vou have to be quick —

the targets don't slay tor

long. The mom problem is.

you alwoys seem to be

running into the wail a

into yourself (the longef

you play, the longer, and

harder it gets to ovoid

your tail)' Snafce keeps

high score ond requires a

pyslick

$9.«

■ Price includes Postage & Handling • Foreign orders and COD'S; Please odd S3 00

• Catalog is included with order • Prices are subject to change without notice

■ Send check ex money order to:

rTHwunderware
MMM CO BcilIB7.Jocluo(w*»Ofi9«!07S30

VIC-20 :s a registered trademark of Commodore Business Machines.

VIC-20 VIC-20

WE SELL FUN!
TM

GRAVE ROBBERS S13.95

Introducing (he first GRAPHIC
ADVENTURE ever available on the

VIC-20! With realistic audio-visual

effects, you explore an old deserted
graveyard and actually see the perils

that lie beyond.

NIGHT RIDER

High speed night

simulator.

S12.95

time driving

TREASURES
OF THE BAT CAVE S19.95

Battle the vampire bats as you

search their cave for gold bullion.

Fast, real lime action will keep you

playing for hours. Of course, you

are in a different cave every time

you play.

COSMIC DEBRIS $14.95

This highly addictive arcade type

game will keep you battling the

aliens for days.

Send for free catalog.

All programs fn in the standard VIC memory, and can be controlled from the keyboard.

AH programs on cassette tape.

Ordering—Please add 11.50 pottage and handling per order.

PA residents please add 6 rt sales lax.

STREET SWEEPERS $14.95

Gobble up all of the dots in the
maze before the ensuing nemesis

gets you. The maze is different

every time, and if you succeed in

getting all the dots, you get progres

sively harder mazes to complete as

your skills increase. Does this sound

like Pac Man? It isn't! Highly rec

ommended and exiremely addicting.

VIC-20*

VICTORY SOFTWARE INC.
2027-A S. J. RukH Orel*, Bikini Park. PA 19117

(215) 576-5625
VIC-20*

VIC 20* PROGRAMS

TOTL. TEXT 1 0 S25.00

Full capability word processing:

Margin and spacing conirol

Centered title lines

Indentation and labs

Upper and lower case and graphics

Full screen editing

Scroll up and down

Long documents created using tape files

TOTL. TEXT 1.5 $35.00

ALL TOTL. TEXT 1.0 features plus:

Heading lines (up lo 4)

Fooling line

Footnotes

Keyboard input

Additional working memory

RESEARCH ASSISTANT 1.0 S35.00

For authors, students, researchers:

Compile reference information

Create cross reference lists by keyword

Save bibliographic data

TOTL. LABEL 1.0 S20.00

Flexible mailing list and label program

User defines label size

Optional, non-printing data line

Print all or just selected labels

Easy editing

Automatically alphabetized

All programs designed to run on the VIC 20

with 8K expander, cassette tape, and printer.

Shipping included. TOTL Software

Send check or P.O. Box 4742

money order to: Walnut Creek. Ca 94596

(Calif, residents add 6°o sales tax. S3.00

charge for C.O.D.)

Dealer Inquiries Welcome

'VIC 20 is a trademark of Commodore

Business Machines. Inc.

PET/CBM OWNERS

WALLBANGER - Blast your way through the

dodge'm, blast'm, and attack modes, tf you

destroy the bouncing balls before they destroy you,

the walls close in for the next round. Wallbanger is

written in machine language, has great sound, and

encourages complex strategies.

US&8K/40COLSCREEN/OLD-NEW ROMS S15.00
(CALIF. BES. ADO BS SALES TAX]

MILLIPEDE - Exterminate the oncoming millipedes

and fleas as they descend through the mushroom

patch. Hast giant bouncing spiders before they

pounce on you. Shoot a millipede in the body and

suddenly two millipedes descend toward your ship.

Millipede is written in machine language, has

excellent graphics, and great sound.

CABS/BK/40 COL SCREEN/OLD-NEW ROMS S15.UU
(CALIF. RES. ADO B% SALES TAX]

Write for FREE game details:

OIM LINE SOFTWARE

P.O.BOX 2O44

DRCUTT, CA 93455

PET/CBM OWNERS

WUNDERWARE~ 
PRESENTS MORE 

GAMES FOR 
YOUR VIC-20 

VIC-20® VIC-20'" 

WE SELL FUNf
M 

These games and many mo~e ! Send SOC (refundab le with o rder) for 
catalog and free p rogram listing, GRA VE ROBBERS 513.95 

THE MAD PAINTER 
Ih" gome IS 0 1I'Ile 
lInoque or>d 0 101 01 It.r1. 
You coo' roj 0 pc,nl brusn. 
moving IT oround 0 

colCM1ul maze. VC\Jr jOb IS 
10 palnl tne 8f11lre ma le 
Tht~ ,~ nOl a~ easy as t! 
SOlJI"ds. becoU1.e In !he 
maze w l!h you oe !wo 
voracIOUS B"~!'e Bller~ 

(Ihoy love palf'1! br\J$hE!sl. 
Oc;c;o~ona!ly you 101,11 

recerve a 'lISt! rrom an 
InVIsible Slompef whO 
leaves IOOlpMtS n yOUt 
heY1 pam!. Requ r~ 
/Ol'SltC~ . 

$9.95 

G ALAXY INVA SION 
DoopeI On(! deeper YOU 

go rn to lhe hoslde ahen 
gaia)(y. Game po.,.,t~ by 
monewer,ng YOUI" sh iP to 
rescue men as tney duf1 

by. Deep space ruet 
stotoon:; M) you can 
Cont inue ycu trek. 
o~!elods ord $POce 
mlt1e~ ..... tuch you musr 
oVOId 01 otl CosI. are all 
a port 0 1 Ihl~ run CJ"ld 
e xcl!wg one ploye< game. 
Joy5hck !ElQ • .I'!ed. 

$9.95 

SN AKE! 
A 1m! and ruo ClcroCW'l 
game lor one ojOyel 
You're 0 b~ ~O~O 

room.ng around rile 
scseen. MIce. rabbits , 
egg~. ond toor appect 01 
rorraom. vour mi$S1Qr'\ In 

hte '5 10 bile Tf1eSC torgets. 
Voo hove 10 be qulCk_ 
me rorge'S don" slay IOf 
10r'Ig. the moon prQbjem IS : 

you alwoy! 5eem 10 be 
rumlt1Q 11'110 me w OlI ex 
inTO yOU'Seit [!tle Icnger 
you p loy. !he Iange!. and 
harder 11 gets 10 ovOId 

YOU' rc ~) 1 SnoI<e keeps 
high ~o 0t'Id reQ.Jues 0 
JOYstICk 

$9.95 

T REASURES 
O FTH E BATCAV E $19.95 
Battle the vampire bats as you 
search their cave for gold bullion. 
Fast, real time action will keep you 
playing for hours. Of cou rse, you 
are in a different cave every time 
you play. 

COSMIC DEBRIS $ 14.95 
This highly addictive arcade type 
game will keep you ban ling the 
aliens for days. 

Introducing the first GRAPH IC 
ADVENTURE ever available on the 
VI C-20! With realistic audio· visual 
effects, you explore an old deserted 
graveyard and actually see the perils 
that lie beyond. 

NIG HT RIDER 512.95 
High speed night time driving 
simulator. 

STRU .. I SWEEP ERS $ 14.95 
Gobble up all of the dots in the 
maze before the ensuing nemesis 
gets you. The maze is di f ferent 
every time, and if you succeed in 
getting all the dots , you get progres­
sively harder mazes to complete as 
your skills increase. Does this sound 
like Pac Man? It isn't ! H ighly rec­
ommended and ell tremely addicting. 

• Price Includes Postcge &. Handling • Foresgn orders and COD's: Please odd 53 00 
• Catalog is included With order • Prices Ole Stbjecl 10 change without nohce 

Mnd f or Ir" ("{1/ulo~ . 
All progrUmJ fi' in Ihl' Slandurd VIC memory, and ("an IN mnlrolfl'd from Ihl' kl'ybourd . 

All programs on CTl$Mllt IU{N, 
Ordl'rinR- Pff'tl$1' Ddd Sf . j O potlUtll' und hDndling pl'r ordl'r. 

• Send checlo; Of money order 10: 

L\I '« \!. Q,~~~ 
V1C·2{) IS 0 reglSle ted Ircdemcrlo; o f Commodore Business MOCh MS. 

VIC 20* PROGRAMS 
TOTl. TEXT 1.0 

Full capability word processing: 
Margin and spacing control 

Centered title lines 
Indentation and labs 
Upper and tower case and graphics 
Full screen editing 
Scroll up and down 

$25.00 

l ong documents created using tape fi les 
TOTl. TEXT 1.5 $35.00 
All TOTl. TEXT 1.0 features plus: 

Heading lines (up to 4) 
Footing line 
Footnotes 
Keyboard input 
Additional working memory 

RESEARCH ASSISTANT 1.0 
For authors. students. researchers: 

Compile re ference information 

535.00 

Create cross reference lists by keyword 
Save bibliographic data 

TOTl. LABEL 1.0 520.00 
Flexible mailing list and label program 

User defines label size 
Optional, non·printing data line 
Print all or just selected labels 
Easy editing 
Automatically alphabetized 

AU programs designed to run on the VIC 20 
with 8K expander, cassette tape. and printer. 

Shipping included. TOTl Software 
Send check or P.O. Box 4742 
money order to : Walnut Creek, Ca 94596 

(Calif. residents add 6% sales tax . $3.00 
charge for C.O.D.) 

Dealer Inquiries Welcome 

' VIC 20 is a trademark 01 Commodore 
Business Machines. Inc. 

VIC-20'" 

PA rf'SIdent!I pf~{Jsl' add 6'-' sail'S lax. 

VICTORY SOFTWARE INC. 
ZOl1-A s. J . Russt ll Clrtit, I<:lk ins Park, PA 19111 

(l IS) 516-5615 VIC-20'" 

WALLBANGER - Blast your way through the 
dodge'm, blast'm , and attack modes. If you 
destroy the bouncing balls before they destroy you, 
the walls close in for the next round. Wallbanger is 
written in machine language, has great sound, and 
encourages complex strategies. 
CAll8Jlll(J40COI.tIaI£ENIOlD.OIEW"- • • •• __ •• ___ 515.00 

(CAUF. REB. ADD, " BALBI TAX) 

MILLIPEDE - Exterminate the oncoming millipedes 
and fleas as they descend through the mushroom 
patch . Blast giant bouncing spiders before they 
pounce on you. Shoot a millipede in the body and 
suddenly two millipedes descend toward your ship. 
Millipede is written in machine language. has 
excellent graphics, and great sound. 

____ 515.00 
(CAUF. REB. ADD 8 % BALEB TAX] 

Write for FREE game details: 
ON L INE SOFTWARE 

P.O.BOX 2044 
. ORCUTT, CA 93455 

WARNING! These games cause high panic levels ! 
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For example, SHIFT-A equals "ASC", SHIFT-

C equals "CHR$", etc.

2) SHIFT-W, X and Y are DATA type com

mands, i.e., "DATA", "READ", "RESTORE".

3) For SHIFT-H think "halt1* (equals STOP).

4) SHIFT-P is POKE and. one letter later,

(SHlFT-Q)isPEEK.

VIC-Key consumes 174 bytes of memory,

which leaves plenty left over for BASIC" pro

gramming even with the limited memory of a stock

VIC-20. With the new quote mode detector, VIC-

Key is so easy to use that I think you'll agree that it

will more than "pay" for the little memory that il

uses. So rest those tired hands; let VIC-Key do the

typing.

Table of BASIC Keywords

A

B

C

D

E

F

H

I

J
K

L

M

N

ASC

STEP

CHR$

DIM

END

GET

STOP

INPUT

GOTO

GOSUB

LEFT$

MID$

NEXT

O

P

Q
R

S

T

U

V

w

X

Y

z

OPEN

POKE

PEEK

RIGHTS

STR$

TAB(

USR

VAL

DATA

READ

RESTORE

SYS

Program.

100 POKE55,77:POKE56,29

110 PRINT"WAIT. .."

120 FORI=7501TO7679

130 READA:POKEI,A:X=X+A

140 NEXT

150 PRINT"SYS7501 TO ACTIVATE.";

160 IF X <> 22351 THEN PRINT" THERE IS AN E

RROR IN YOUR TYPING OF THE DATA LI

NES"

170 NEW

180 DATA120,173,20,3,72,173,21,3,72,173,116

,29,208,2,169,118

190 DATA141,20,3,173,117,29,208,2,169,29,14

1,21,3,104,141,117

2 00 DATA29,104,141,116,29,88,96,0,0,72,138,

72,152,72,165,215

210 DATA72,165,212,240,4,104,76,221,29,104,

201,193,144,82,201,219

2 20 DATA17 6,7 8,56,233,19 3,170,189,229,29,16

2,0,134,198,170,160,158

2 30 DATA132,34,160,192,132,35,160,0,10,24 0,

16,202,16,12,230,34

240 DATA208,2,230,35,177,34,16,246,48,241,2

00,177,34,48,17,8

2 50 DATA142,255,29,230,198,166,198,157,119,

2,174,255,29,40,208,234

260 DATA230,198,166,198,41,127,157,119,2,16

9,20,141,119,2,230,198

2 70 DATA104,168,104,170,104,7 6,191,234,198,

169,199,134,128,129,161,144

280 DATA133,137,141,200,202,130,159,151,194

,201,196,16 3,18 3,197,131,135

290 DATA140,158,127
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Simulative Strategy Games
for the

VIC-20
from p.R. Software

These simulative strategy games combine graphics and strategy

situations to offer maximum enjoyment and challenge. No

joysticks required. Non-arcade games.

• STAR DEFENDER • CONVOY ESCORT

• CONVOY RAIDER • COMPUTER BASEBALL

• BOXER'S CORNER • DUNGEONS OF KAL

$11.95 each
Send check or money order plus SI SO postage and handling to:

P.R. Software, P.O. Box 169, Smith San Francisco, CA 94080

Calif. Res. add 6% sales lax

Dealer Inquiries Invited Programmers sought

VIC-20 is a registered trademark of Commodore Business Machines

VIC-20 SOFTWARE
AT A PRICE YOU'LL LOVE

You broke the price barrier when you bought your VIC-20' now we break the

software barrier by offering...

PLUS a detailed instruction booklet3OAMrP Lua I;:'"; nsiruci

hAIYlCO FOR ONLY $9.95
Ontario residents add 7°0 sales tax ADD S.75 FOR SHIPPING

SPECIFY JOYSTICK OR KEYBOARD VERSION AND SEND TO..

SLJPERCHOMPER - Munch your way around

REMEMBER - Version ot Simon. 5 skill levels

SEAWOLFE - Sink various enemy ships

HARLI SOFTWARE

1740 GARDEN BRIAR COURT

#RR2THUNDER BAY

ONTARIO, CANADA P7C4V1

'An outstanding example of the excellent hi-res graphics and

realistic sounds possible on the unexpanded VIC-20'. "

Dealer inquiries welcome "Trademark of Commodore
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For example, SH IFT-A equals "ASC", SH IFT­
C equa ls "CHR$", etc. 

2) SH I FT-W, X a nd Yare DATA type com­
mands. i.e., " DATA", "READ", "RESTORE". 

3) For SH I FT-H think "halt" (equals STOP). 

4) SH IFT-P is POKE and , one letter late r , 
(S H I FT-Q) is PEEK. 

VIC-Key consumes 174 bytes of memory, 
which leaves ple nty left ove r for BASI C pro­
grammi ng even with the li mited memory of a slock 
VIC-20. With the new quote mode d etecto r, VIC­
Key is so easy to use that I th in k yo u'll agree that it 
wi ll more tha n "pay" I'o r the little memory that it 
uses. So rest those tired hands; let V IC-Key do the 
typll1g. 

Table of BASIC Keywords 

A ASC 
B STEP 
C CHR$ 
0 DIM 
E END 
F GET 
H STOP 
I INPUT 

J GOTO 
K GOSUB 
L LEFT$ 
M MID$ 
N NEXT 

Program. 

100 POKE55,77:POKE56,29 
110 PRI NT II WAIT ••• " 
120 FORI=7501T07679 
130 READA:P OKEI , A:X=X+A 
1 40 NEXT 

0 
P 

Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

150 PRINT"SYS7501 TO ACTIVATE . "; 

OPEN 
POKE 
PEEK 
RIGHT$ 
STR$ 
TAB( 
USR 
VAL 
DATA 
READ 
RESTORE 
SYS 

160 IF X <> 22351 THEN PRINT" THERE IS AN E 
RROR I N YOUR TYPING OF THE DATA LI 
NES " 

170 NEW 
180 DATA120,173,20,3,72,173,21,3,72 , 173 , 116 

, 29 , 208 , 2,169 , 118 
190 DATA141 , 20 , 3 , 173,117,29 , 208 , 2 , 169,29 ,1 4 

1,21 , 3 ,1 04 , 141,117 
200 DATA29,104 , 141,116,29,88 , 96,0,0,72,1 38 , 

72 , 152 , 72 , 165 , 215 
210 DATA72 , 165 , 212, 240,4 ,1 04 , 76 , 221 , 29,104 , 

201,193,144,82,201,219 
220 DATA176,7B , 56 , 233 , 193 , 170,lB9,229,29,16 

2 , 0 , 134 ,1 98,170 ,1 60 ,1 58 
230 DATA1 32 , 34,160 ,1 92 , 132 , 35 , 160 , 0 ,1 0 , 240 , 

16,202,16 ,1 2 , 230 ,3 4 
240 DATA208 , 2 ,2 30 , 35,177 , 34 , 16 , 246 , 48 , 24 1, 2 

00,177 , 34,48 ,1 7 , 8 
250 DATA142 , 255 , 29 , 230 , 19B,166 ,1 9B,157 ,1 19 , 

2 , 174 , 255 , 29 , 40,208,234 
260 DATA230 ,1 98,166 , 198,41 , 127 , 157 , 119,2,16 

9 , 2e,141,119,2 , 230 , 198 
27e DATA10 4 , 168 , 104,17 0 , 104,76,191 , 234 , 198 , 

169,199 , 134 ,1 28 ,1 29 , 161 ,144 
280 DATA133 ,1 37 ,1 41 , 200 , 202,130 ,1 59 , 151 , 194 

, 201 , 196 ,1 63 , 183 , 197 ,1 31 ,1 35 
290 DATA140 , 15B , 127 
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Simulative Strategy Games 
for the 

VIC-20 
from p.R. So~twaR€ 

These simulatiue sttategy games combine graphics and strategy 
situations to offer maxim um enjoy menr and challenge. No 
joysticks required. Non ·arcade games . 

• STAR DEFENDER • CONVOY ESCORT . 
• CONVOY RAIDER • COMPUTER BASEBALL 
• BOXER'S CORNER · DUNGEONS OF KAL 

$11-95 each 
~nd check or money o,de. plus S I 50 postage and handling 10' 

P.H. Softw.n, P.O, 80.169. South S.n Fr.nc;:l.I;:O. CA 94080 
CB lif. Res. tldd 6~ stile, ItIlI 

Du ler Inqulrle. Invit ed Progr.mmer •• ought 
VIC·20 ;s /I ' eglsle,\?d l.ademaTk 01 Commodo.e BUSiness jl.l~c h l nes 

VIC-20® SOFTWARE 
AT A PRICE YOU'LL LOVE 

You broke the price barrier when you bought your VIC·20· now we break Ihe 
soflware barrier by oUerlng ... 

3 GAMES 
PLUS a detailed InstruCllOn booklet 

FOR ONLY SUS 
Ontallo resldenls add 7% sales lax ~DD S.7S FOR SHIPPING 
SPECIFY JOYSTI CK OR KEYBOARD VERSION AND SEND TO .. 

SUPERCHOMPER . Munch your way around HARLt SOFTWARE 
REMEMBER· VerSion 01 Simon. 5 skill levels 1740 GARDEN BRIAR COURT 
SEAWOLFE • Sink various enemy ships #RR2 THUNDER BAY 

ONTARIO . CANADA P7C 4VI 
"An outstanding example of the excellent hi-res graphics and 
realistic sounds possible on the unexpanded VIC·20· . " 
Oealer inqui ries welcome ' Trademark of Commodore 



COMPUTE!'s

First Book Of VIC
The newest title in COMPUTERS First Book series...

Our First Book ofVIC contains the best of our VIC articles and applications

published since the summer of 1981. In one convenient spiral bound volume,

you'll find approximately 200 pages of information.

□ Chapter 1: Getting Started □ Chapter 4: Color and Graphics

□ Chapter 2: Diversions — Recreation □ Chapter S: Maps and Specifications

and Education rj Chapter 6: Machine Language

□ Chapter 3: Programming Techniques

In addition to material previously published in COMPUTE!, several of the articles

and programs including a screen print program, append, tutorials on screen

formatting and keyboard input and others, are being published for the first time.

Reserve your copy of COMPUTBl's First Book Of VIC today by calling TOLL FREE:

800-334-0868
In NC Call 919-275-9809

$12.95 plus $3.00 shipping and handling. MasterCard, Visa, and American Express accepted, or

send your check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.

Shipment of orders to begin late August. ITS funds only. Foreign orders add $4.00 for air mail,

$2.00 for surface delivery.
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VIC-20

OWNERS

We have CHALLENGING GAMES

faryour continuous enjoyment

A NEW LINE designed for VIC-20

at S14.95

• Chimp Chase

• Blasteroids

• Cosmic Crusader

at S16.95

• Ultimate Tank *

• Cosmic Crystals

Prices plus $1.50 for shipping

Check, money order, VISA, MASTERCARD

* Requires 3K or 8K expander

LITTLEWIZARD DISTRIBUTING

622 North Broadway, #301

Milwaukee, Wisconsin 53202

(414)273-5460
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WJTH A SHOUT/
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(32'F) TO OVER 155'F.

S25.OO

S 19.95

STANDARD IOFT LEADS CflN 6£ CfiSILY
EXTENDED. HmRTECH SENSORS
PLUG DIRECTLY INTO VIC AND

REQUIRE NO ADDITIONAL INTERFACES/

SEND 2.00 FOR CATALOG OF
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COMPUTERS Listing Conventions
Many of the programs which are listed in COMPUTE! use

special keys (cursor control keys, color keys. etc.). To make ii

easy to tell exactly what should be typed in when copying a

program into the computer, we have established the following

listing conventions.

For The Atari

In order to make special characters, inverse video, and cursor

characters easy to type in, COMPUTE! magazine's Atari

listing conventions are used in all the program listings in this

magazine.

Please refer to the following tables and explanations if

yon come across an unusual symbol in a program listing.

Atari Conventions

Characters in inverse video will appear like:

Enter these characters with the Atari logo key. (A).

When you see Type 3n

{CLEAR)

(UP)

CDDHN)

(LEFT)

WIGHT)

CBACK SJ

(DELETE!

(INSERT>

(DEL LINE!

(INS LINE}

(TflB)

tCLR TflB)

(SET TAB)

(BELLI

<ESC)

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL -

CTRL +

CTRL •

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

♦

-*.

<-

-»■

u

u

□

E3

□

□

Cl*ar Screen

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Backspace

Dslvte character

Insert character

Delete line

Insert line

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. (TJ.

A series of identical control characters, such as 10

spaces, three cursor-lefts, or 20 CTRL-Rs. will appear as (10

SPACES), 13 LEFT), (20 R). etc. If the character in braces is

in inverse video, that character or characters should be entered

with the Atari logo key. For example, f h 1 means to enter a

reverse-field heart with CTRL-comma, f 5m) means to enter

five inverse-video CTRL-U's.

For PET/CBM/VIC

Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

{ DOWN! would mean to press the cursor-down kev;

{3DOYVN} would mean to press the cursor-down key three

times.

To indicate thai a key should be.•shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listing. For example, S would mean (o type

the S key while holding the shift key. This would result in the

■'heart" graphics symbol appearing on your screen.

Sometimes in a program listing, especially within quoted

text when a line runs over into [he next line, it is difficult to

lell where the first line ends. How many limes should you type

the SPACF, bar? In our convention, when a line breaks in this

way, the - symbol shows exactly where il broke. For example:

100 PRINT "TO START THE GAME "

YOU MAY HIT ANY OF THE KEYS

ON YOUR KEYBOARD."

shows that the program's author intended for you to type two

spaces after (he word GAME,

For The Apple

Programs listed as "Microsoft" are written for the PET/CBM,

Apple. OSI. etc. Although the programs are general in nature,

you may need to make a few changes for them to run correctly

on your Apple. Microsoft BASK; programs written for the

PET/CBM sometimes contain special cursor control characters.

The following table shows equivalent Apple words. Notice

that these Apple commands are uutsiili- quotations (and even

separate from a PRINT statement). PRINT"[RVS|YOL'

WON" becomes INVERSE: PRINT"YOL* WON":NORMAL

[CLEAR[ (Clear Screen) HOME

[DOWN] (Cursor down)

Apple II + : Call-922

POKE37,PEEK(37) + (PEEK(37)<23)

[UP] (Cursor up)

POKE 37,PEEK(37)-(PEEK<37)>0))

[LEFT] (Cursor left) PRINT CHR$(8);

[RIGHT] (Cursor right)

PRINT CHR$(21)

[RVS] (Inverse video on. Turns off automatically after a

carriage return. To be safe, turn off inverse video after

(he print statement with NORMAL unless the PRINT

statement ends with a semicolon.)

INVERSE

[OFF] (Inverse video off) NORMAL

Shifted characters can represent either graphics characters

or uppercase letters. If within text, jusl use the non-shifted

character, otherwise substitute a space. Some "generalized"

programs contain a POKE such as POKE f>"-46H,14. Omit

these from the program when typing it in. One final note: you

will probably want to insert a question mark or colon within an

INPUT prompt. PET/CBM and many other BASlCs automat

ically print a question mark:

INPUT "WHAT IS YOUR NAME";N$

becomes

INPUT 'WHAT IS YOUR NAME?";N$

All Commodore Machines

Clear Screen {CLEAR}

Home Cursor { HOME }

Cursor Up {UP}

Cursor Down {DOWN}

Cursor Right {RIGHT}

VIC Conventions

Set Color To Black { B LK}

Set Color To White {WHT}
Set Color To Red {RED}

Set Color To Cyan { CYNI

Set Color To Purple { PUR}

Set Color To Green {GRN}

Set Color To Blue {BLU}

Set Color To Yellow { Y E L}

Function One [?l}

3032 Fat 40 Conventions

SetWindowTop {SET TOP}
Set Window Bottom { SET BOT}

Scroll Up {SCR UP}

Scroll Down {SCR DOWN}

Insert Line { INST LINE}

Delete Line [DEL LINE}

Cursor Left

Insert Character

Delete Character

Reverse Field On

{LEFT}

{INST}

{DELl

{RVS}
Reverse Field Off { OFF}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

IF2}

{F3}

{F4}

{F5}

{F6}
{F7}

{F8}

Any Non-implemented

Function (NIM)

Erase To Beginning {ERASE BEG}

Erase To.End {ERASE END}

Toggle Tab {TGL TAB}

Tab {TAB}

Escape Key {ESC}
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COMPUTE!'s Listing Conyentions 
Man)' o f the progralus which arc li sted in COMPUTE! use 
special ke ys (cu rsor CO lli 1'01 ke ys. colo r ke ys. CI C. ). To make it 
C<l5), 10 le ll exact!)' what shuu ld be typed in whe n cop ying a 
program in to the compute!". we have established the following 
li st ing conventio ns. 

For The Atarl 
In o rde r LO make specia l characte rs. in ve rse video. and cursor 
charac lc l's eas), lO type in , COMPUTE! magazine's Alari 
li sting ~on\'ention s <Irc used in a ll the program listings in this 
magazine. 

Please refc l' to the fo llowing tables a nd explanat ions if 
you come across a n unusual 5)' l11bol in a progra m li sting. 

Alarl COnventions 
Characters in inve rse video will a ppear like: I:c::~a:~~ofi:Gil!: 
Enter these cha racters with lhe Atari logo key. { ....... I . ... ~ you __ 

Typ • ... 
(CLEAR) ESC SHIFT < ~ CI •• r Scr • ." 
(LF) ESC CTRL - • Cursor" Up 
( DQOjN) ESC CTRL - • Cur sor DaMn 
(LEFT) ESC CTRL + ~ Cursor- Lef t 
(R H3HT) ESC CTRL • ... Cursor- Right 
(BAD< S) ESC DELETE .. B.ckspace 
(DELETE) ESC CTRL DELETE tJ Dttl.t. ch.racter 
UNSERT} ESC CTRL INSERT Il Insert character 
(DEL LINE) ESC SHIFT DELETE D Dttlete l i ne 
(INS LINE) ESC SHIFT INSERT C I n sert lin. 
(TAB) ESC TAB ~ TAB key 
(CLR TAB) ESC CTRL TAB a Cle.r t.b 
(SET TAB) ESC SHIFT TAB D Set t.b 5top 
(BELL) ESC CTRL 2 ca Ri m~ buzzer 
(ESC) ESC ESC " ESCape key 

Gn:lphics characters, such as CTRL·T , Ihe ball chanlCter . will 
appear as the "normal"leue r e nclosed in bl'aces . e.g. IT), 

A se ries or ide n tica l control characters. such as 10 
spaces, lhl'ee clil'sor·!e fts. 0 1' 20 CTRL·R·s, will appear as {I 0 
SPACES }. 13 LEFT! , 120 R). e tc. Irlhe cha racte r in braces is 
in in ve rse video, that character o r ch.nacte rs sho uld be entercd 
with the Atari logo key. For exa mple, I " J me'Hls 10 e nter a 
rcvc rse· field heart with CTRL·comma, I S ill J means LO e nter 
fi ve in verse·v ideo CTRL·U·s, 

For PET/CBMN IC 
Ge llera ll )' . a ny PET/C BM/VIC prog ram listings wi ll contain 
bracke led wurds wh ich spell o ut 'IIl Y specia l ch.tracters : 
{DO W N} wou ld mea n Lu press the cursur·down key: 
{3 DOW N} wou ld mean 10 press the curso r·do wn key three 
times. 

To indica tc tha t a ke y sho uld be ,Ihi[ted (ho ld down the 
SH IFT key while pressing the o lhe l' key), th t: key wou ld be 
underlined in our li sting. For t: xamplt: , ~ would mean to type 
the S key while holding the shifl key. This wou ld resu lt in Ihe 
"heart" graphics sym bol a ppe;tring u n )'our screen , 

Sometimes in a program list ing, especia ll y within q uo ted 
tex t when a line rUll s over ill to lhe lleX I lin t:. it is dirfi cult to 
le ll where the firsllinc e nds, How man)' times sho uld you type 
the SPACE bar? I n o ur cOllve lllion. when <I li ne bre~l k s in this 
\\'<1)' . the - s)' tnbol shows exactl )' where it b ro ke . Fo r example: 

lee PRINT "TO START T HE GAME 
YOU MAY HIT ANY OF THE K EY S 
ON YOUR KEYBOARD. " 

shows that the progntlll 's aut hOI' inte nded ror YUlIto I)'pe two 
spaces a ft er the word CAME. 

For The Apple 
Prog rams listed as " Microsoft " a rc wriuen for the PET/C BM, 

Apple , OS I. etc. Altho ug h Ihe progra ms a l'e genera l in nature. 
you may nccd to make a rew changes rU I' , he m to run correctly 
o n your Apple, Microsoft BAS IC programs written ro r the 
PET/C BM sometimes contain special cursor conlrol charactc l's, 
The rollo wing table shows equiva le lll Apple wo rds, Ol ice 
thai these Apple comm.tnds arc ull/sid" quo tations (and e ven 
separ.tt e rrom a PRI NTsta tetllelll) , PRI NT", RVSjYOU 
WON" becomes I NVERSE : PR INT "YO U WON":NORMAL 

[C LEAR[ (Clear SCI'ce ll ) HO M E 

[DOWN] (Cursor down) 
Apple II + : Call -922 
POKE 37.PEEK(37) + (I'EEK(37)<23) 

[U P] (Cu rsor up) 
I'OK E 37 ,PEEK(3 7)-(I'EEK(37) > 0)) 

[LEFT] (Cursor leh ) PRI I'T C HRS(8): 

[R IG HT] (Cursor rig ht) 
PRI NT C HRS(2 1) 

[RVSJ (Inverse video o n , T urns o rr automatica ll y "trie r a 
carriage re turn . To be sa fe. turn o rr inve rse vidco a fter 
the print sta leme nl with NOR~I AL un less Ihe PR l t\'T 
slate me nt ends wi th a semico lon .) 

INVE RSE 

(OFF] (In vc rse video un ) NO RMAL 

Shi rted characters G ill reprcsenl e ither g raphics cha l'acle l's 
o r uppe rcase le ue l's . Ir wilh in texl,just use Ihe no n·shifled 
character . otherwise substitule a spacc. SOIllC "gcneralized" 
prog rams conta in a POKE such ~I S POKE 59468. 14 . O m il 
these fro lllthe pl'Ogram whe n I)lp ing il in , O ne lina l nute : you 
will probably \\'a l1l to insert a (Iucstion ma rk o r co lon within a n 
I t\'PUT prompt. PET /C BM and 1lI.IIlY u thc r BASICs aulu lll <:({· 
ica lly print a question llIark : 

INPUT"WHAT IS YOUR NAME";N$ 
becomes 

INPUT " WHAT IS YOU R NAME?";N$ 

All Commodore Machines 

Clear5creen {CLEAR} 
Home Cursor {HOME) 
Cursor Up {Up} 
Cursor Down {DOWN} 
CUTsor Right {RIGHT} 

VIC Conventions 

Set Color To Black (B LK J 
SetColorToWhite (WHT) 
Set Color To Red (REO) 
Set Color To Cyan {CYN} 
Set Color To Purple (PUR) 
Set Color To Creen (G RN) 
Set Color To Blue (BLU) 
Set Color To Yellow {YEl] 
Function O ne {FI} 

8032/Fat 40 Conventions 

Set Window Top {SET TOP} 
Set Window Boltom (SET BOT) 
Sc •• 11 Up {SeR UP ) 
Scroll Down (SCR DOWN) 
Insert Line {INST LINE} 
Delete Line {DEL LINE} 

Cursor Left {LEFT} 
Insert C haracter { I NST} 
Delete ChanCier {DEL} 
Reverse Field On {RVS} 
Reverse Field orr ( OFF) 

Function Two l F 2 } 
Function Three ( F 3 ) 
Function Four { F4} 
Function Five (FS) 
Function Six { F6 } 
Function Seven {F 7} 
Function Eight {Fa} 
Any Non-implemented 

Function ( N 1M) 

Erase To Beginning{ ERASE BEG} 
Erase To.,End {ERASE END } 
Toggle Tab {TG L TAB} 
Tab ( TAB} 
Escape Key {ESC } 
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A Monthly Feature

You often need to know on which screen you defined

a particular word. If your system supports, say, 300

screens, it's tiresome to index through them, looking

for something. This search routine combines machine

language with FORTH and is a fast, efficient way to

find "lost" definitions.

If you have come up with some interesting FORTH

applications or techniques, send (hem in to The FORTH

Page. COMPUTE! Magazine, P.O. Box 5406,

Greensboro, NC, 27403 and share them with the rest

of us.

The FORTH Page

Speed

Search
Richard Mansfield, Assistant Editor

These three screens compile the word HUNT,

which will locate anything on disk. Assume that

you are writing a game and you remember that

somewhere on your disk you defined RND to

provide a random number. Unfortunately, you

cannot now recall exactly where RND is located,

but you think it might be between screens 50 and

70. All too often, you must laboriously list each

screen and read through it. looking For that "missing'

definition.

This fast search routine will fly effortlessly

through your disk, reporting the screen and line

number where it finds matches. To find RND, you

first introduce the target by typing " RND" and

then type:

50 70 HUNT

and each screen number is printed as it is checked.

Any line containing a match is printed out beneath

the screen number. To hunt only for the actual

definition of the word, use the colon as well:

" : RND"

FORTH Compatibility

Ideally, FORTH would be system independent: it

wouldn't matter what computer you are using, you

could type in a screen from COMPUTE! and it would

work on your machine as printed. In practice,

however, there always seem to be a few minor

adjustments to make to a FORTH program of any

significant length before it will work for your par

ticular setup.

This search routine was developed on

"FORTH For PET" which includes a word, ? TER

MINAL, which checks to see if the PET STOP key

is pressed. The user then can exit a loop from the

keyboard as illustrated in line 13 of Screen 1 12.

HUNT contains the modifications necessary to

make it work on the APX flgFORTH for the Atari.

PTERMINAL is not available on the APX version

of FORTH.

Line three. Screen I 10 is an Atari specific

definition for PTF.RMINAL. It reads the console

switches and returns a three-bit result between one

and seven. Each bit (1, 2, 4) represents either the

START, SELECT, or OPTION keys. Any combi

nation of these keys could be tested by using AND,

but here we are merely seeing if any arc pressed

and, if so, we LEAVE the HUNT.

A second, minor, variation between these

FORTHs requires the substitution of IFEQ for 0 =

on line ten, Screen 111, within the machine lan

guage character comparison. There is a major

difference, on the other hand, in the way that Atari

handles BLOCK.

BLOCK Modifications For The Atari

On the PET, the word BLOCK ( n 1 —addr) returns

the memory address of the start of a 1024-byte

block. On the Atari, the word BLOCK returns the

address of a 132-byte block and the value of n 1 is a

disk sector number (not a screen number). The

Atari block is 128 bytes plus four additional bytes

which are perhaps for sector management.

To simulate the PET method of handling

BLOCK, line one of screen 1 10 defines the word

BLOK. It multiplies the screen number by eight to

get the correct sector and then reads in eight sectors.

The address of the first sector is then left on the

stack. The following sectors arc in memory as

required along with the four-byte tags. If you want

to try to eliminate the four tag bytes, beware of

damage to disk management caused by any sub

sequent FLL'SHes.

The translation between PET and Atari

FORTH is not perfect. Because of those tag bytes,

a false match will be reported now and then in the

Atari version. What's more, the original PET (80

column) version included a superior alternative to

.LINE. When a match was found, HUNT listed the

screen and flashed the target word on and off

while ringing the bell. Calculating the exact video

screen position of the target word is, of course,

especially machine-specific, but it is impressive to

watch. It requires the following modifications to

MARKSTRING and the addition of the word

WHITEIT:

: WHITEIT OVER OVER 0 DO DUP 1+80 TOGGLE LOOP

7 EMIT DROP ;

: MARKSTRING ( SCR# ADDR GCR# )
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Yo u often need 1.0 Imow on which screen you defin.ed 
a /){frlicular word. 'IY01lr syslem sup/Jorls, say, 300 
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The FORTH Page 

Speed 
Search 
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T hese three sc reens compile the word H UNT, 
which will locate a nything o n disk. Ass ume that 
rOll are wri tin g a game and yo u remember that 
somewhe re on your disk you d efined RND to 
provide a rando m number. U nfo rLlInately , yo u 
cannot now recall exactl y where RN D is loca ted , 
bu t yo u think it might be betwee n screens 50 and 
70. AIi LOo o fte n, yo u ll1ustlaboriously li st each 
screen and read through it, looking fo r that "missing" 
defi nitio n . 

This fast search routine will fly e ffo rtlessly 
through your disk, reporting the screen a nd line 
num ber whe re it fin ds matches. To fin d RND , yo u 
first introduce the targe t by typ ing" RND" a nd 
then type: 

50 70 H UNT 

and each screen nu mber is printed as it is checked . 
A ny line conta ining a match is printed o ut beneath 
the screen numbe r. To hunt o nl y for the actual 
d e finiti on of the word , use the colon as well : 

" : RND" 

FORTH Compatibility 
Idea ll y, FO RT H wo uld be syste m inde pe nde nt : it 
wo uldn't malle I' what computer YO ll are usin g , you 
could type in a screen from COMPUTE! and it wo uld 
work on your machine as prin ted . I n practice, 
however, there always seem to be a few minor 
adjustments to make to a FO RT H program of any 
significant le ngth be fore it will wor k fo r your pa r­
ticular setup. 

T his search ro utine was deve loped on 
" FO RT H For PET" which includes a wo rd , ?TER­
M INA L, which checks LO see if the PET STO P key 
is pressed. T he use r the n can ex it a loop from the 
keyboa rd as illustrated in line 13 of Screen I 12. 
H UNT con tains the mod ificatio ns necessa ry LO 
ma ke it work on the APX fi g FO RT H fo r the Ata ri. 
'TE RMI NA L is not ava ilable on the APX version 
of FO RT H . 

Line three, Screen 11 0 is a n Ata ri specific 
d e fi ni tion for ?TERMI NA L. It reads the console 
switches and returns a three-bit result between one 
a nd seven . Each bit ( 1,·2,4) represents eithe r the 
STA RT, SELECT, or O PTI ON keys. Any combi­
natio n o f these keys could be tested by using AN D, 
but he re we are merely seeing if any are pressed 
a nd, if so, we LEA VE the H UNT. 

A second , minor, va riation between these 
FO RT Hs req uires the substitutio n o f IF EQ fo r 0= 
on line Le n, Screen III , within the o1achine lan­
guage characte r com parison. T he re is a major 
diffe re nce, on the other ha nd , in the way that Ata ri 
handles BLOC K. 

BLOCK Modifications For The Atari 
O n the PET, the word BLOC K ( n I -ad d r ) returns 
the memo ry ad d ress o f the start o f a 1024-byte 
block. O n the Ata ri , the wo rd BLOC K returns the 
address of a I 32-byte block a nd the va lue o f n I is a 
d isk secto r numbe r (not a sc reen number). T he 
Atari block is 128 bytes plus four addi tional bytes 
which a re perhaps fo r secLOr manage menl. 

To simulate the PET method of handling 
BLOC K, line o ne o f screen 11 0 d e fin es the wo rd 
BLO K. It mul tip li es the sc reen num ber by e ight to 
get the correct s!"Clo r a nd the n reads in eight secto rs. 
T he add ress of the first seCLO r is the n left on the 
stack. T he fo llowin g sectors are in memor), as 
requi red a long with the fo ur-byte tags. I f yo u wa nt 
to try LO el iminate the fo u r tag bytes, beware of 
d amage to disk manage me nt caused by any sub­
seq uent FLUS Hes. 

T he translation between PET and Ata ri 
FO RT H is not perfecl. Because of those tag bytes, 
a fa lse match will be re poned now a nd the n in the 
Ata ri version . What's more, the original PET (80 
co lu mn) ve rsio n included a supe rio r a lternati ve to 
.L1 NE. "Vhe n a matc h was fo und , H UNT listed the 
screen a nd fl as hed the ta rget word on and off 
while rin ging the bell . Ca lcu latin g the exact video 
screen pos iti on of the ta rget word is, of course , 
es pecially machine-specific , but it is im p ressive to 
watc h. It requires the fo llowing modifica tio ns to 
MA RKSTRI NG and the additio n o f the word 
W I-II TE IT: 

WHITE IT OVER OVER 0 DO DUP I + 80 TOGGLE LOO P 
7 EMIT DROP ; 

MARKSTRING ( SCR# ADDR --- SCRf ) 
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OVER DUP SCR @ = 0=

IF DUP LIST CR ENDIF

BLOCK - 40 /MOD 1+ 50 * 4 + ¥ 8050 + PAD C@

BEGIN WHITEIT WHITEIT GET UNTIL

DROP DROP ;

HUNT

SCR # 110

0 FORTH DEFINITIONS HEX 0 VARIABLE 1STCHAR

1 : BLOK 8 * DUP BLOCK SWAP DUP 7 + SWAP DO I BLOCK

DROP LOOP ;

2

3 : 7TERMINAL -2FE1 C@ 7 XOR ; ( READS ATARI CONSO

LE SWITCHES}

4 ( BLOK AND 7TERMINAL ARE FOR ATARI USERS ONLY )

MATCH { ADDR1 ADDR2 N F )

-DUP IF OVER + SWAP

DO DUP C@ I eg -

IF 0= LEAVE ELSE 1+ THEN

LOOP

ELSE DROP 0= THEN ;

5

6

7

8

9

10

11

12

13

14

15

CHECKIT PAD 1+ PAD C@ MATCH ; ADDR F

HEADER CR ." SEARCHING FOR " 22 EMIT SPACE PAD

1+ PAD C@ TYPE 22 EMIT SPACE ." ON SCR I ..

SCR I 111

0

1 : MARKSTRING ( SCR# ADDR SCSI )

2 OVER BLOCK - C/L / CR DUP . SPACE

USE BLOK)

3

4

5

6

7

8

9

10

11

12

13

14

15

SCR

0 :

1

2

3

4

5

6

7

OVER .LINE CR ;

CODE ?CHAR ( ADDR ADDR F )

1 # LDA, SETUP JSR,

N )V LDA, 1STCHAR CMP, 0= ( ATARI, USE IFEQ

NOT 0-)

IF, 1 # LDA, PUSH0A JMP, THEN,

0 i LDA, PUSH0A JMP, FORTH

112

ONEBLK SCR# ADDR

ATARI,

9

10

;

11

12

I

13

14

15

AD

RI

DUP 400 + SWAP ( ATARI, USE 410, NOT 400)

DO I 7CHAR

IF I CHECKIT

IF I MARKSTRING ENDIF

ENDIF

LOOP DROP ;

22 WORD HERE DUP C@ 1+ PAD SWAP CMOVE ;

HUNT ( SCR#1 SCRS2 ;WITH STRING AT P

)
0 SCR ! PAD 1+ C@ 1STCHAR ! HEADER 1+ SWAP

DO I DUP DUP CR 2 SPACES . BLOCK ONEBLK ( ATA

USE BLOK)

?TERMINAL IF LEAVE ENDIF

LOOP CR CR ." END SEARCH" CR ;

DECIMAL ;S ©

ATARI

1

Pi

400 16K $319.00

400 YOURS to 32K or 48K CALL

800 (16K) 659.00

410 RECORDER 84.00

810 DISK DRIVE 1 449.00

850 INTERFACE 169.00

830 MODEM 149.00

825 PRINTER 575.00

481 ENTERTAINER KIT 85.00

482 EDUCATOR KIT 125.00

483 PROGRAMMER'S KIT 60.00

484 COMMUNICATOR KIT 309.00

Prices subject to change without notice.

Shipping extra. No tax out of state.

Ca. residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND

SERVICE CENTER

COMPUTERTIME, INC
P.O. Box 216

Kentfield. CA 94914

CALL TOLL-FREE

In California

800-227-2520

800-772-4064

Scotch Diskettes
Rely on Scotch* diskettes to keep your vaiu-

able data safe Dependable Scotch diskettes

are tested ana guaranteed error-free. The low

abrasivity saves your read/wriie heads

They're compatible with most diskette drives

(800)235-4137

ie' Inquiries

invitM

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo, CA

93401 InCal call

(8001 592-5935 or

(805)543-1037

—A ALL ATARI HARDWARE 157o-25%
OFF LIST PRICE

Atari 800 16K 74O.G0

Atari 400 16K 359.00

Atari 410 Cassette 80.00

Atari 810 Disk 480-00

ATARI" ACCESSORIES 10%-20% OFF LIST PRICE
8K Memory Board .... 4000

1GK Memory Board 80 00

Joysticks (pair) .... 19.00

Paddles {pair) _ 19.00

Toorder Call 617-964-3080
Ask for mail order, or wrile ri.ua iu o-^u ^ urr

BBI Mall Order ALSO 3rd PARTY HARDWARE
P0 Box365 AND SOFTWARE AT
Newton Hiqhlands. MA 02161 nnruiDAQARi c cawimrq
(617)9643080 COMPARABLE SAVINGS
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OVER DUP SeR @ = 0= 
IF DUP LI ST CR END IP 

BLOCK - 40 / MOD 1+ 50 * 4 + + 8050 + PAD C@ 
BEGIN loJHITEIT WH ITE IT GE T UNTIL 

DROP DROP ; 

HUNT 

seR t 110 
o FORTH DEFINITIONS HEX 0 VARIABLE lSTCHAR 
1 : SLOK 8 * DUP BLOCK SWAP DUP 7 + SWAP DO I BLOCK 

DROP LOO P ; 
2 
3. ' 7TERMIN AL - 2 FEl C@ 7 XOR ; 

SWI TCHES) 
READS ATAR! CONSO 

LE , ( BLOK AND ?TERMINAL ARE FOR ATAR! USERS ONLY ) 
MATCH ( ADDRl ADOR2 N --- F 5 

6 
7 
8 
9 

1. 
11 
12 
13 
l ' 
15 

- DUP IF OV ER + SWAP 
DO DUP C@ 1 C@ -

IF 0= LEAVE ELSE 1+ THEN 
LOOP 

ELSE, DROP 0= THEN ; 

CHECKlT PAD 1+ PAD C@ MATCH ; ( ADDR --- F ) 

HEA DER CR .R SEARC HING FOR · 22 EMIT SP ACE PAD 
1+ PAD C@ TYPE 22 EMIT SPACE ON SeR , •• 
; -- ) 

seR 111 

• 1 MARK STRING SeR' ADoR --- SCR' ) 
2 OVE R BLOCK - CI L / CR DUP . SPACE (ATAR! , 

USE SLOK) 

• 

---

400 16K ....... ........... ............... ......................... $319.00 
400 YOURS to 32K or 48K ....... .. ... ...... .................. CALl 
800 (16K) .... ............................................... .. .. . . 659.00 
410 RECORDER ..... .. .... .. .. ..................... ... .......... 84.00 
810 DISK DRIVE ... ......... : ...........•.................. .... 449.00 
850 II'ITERFACE .... .. .. ... ............. . ...................... 169.00 
830 MODEM .... ..... .......................................... .. 149.00 
825 PRII'ITER ... ................... . ...... •...... .. ... .•.... ..... 575.00 
481 EI'ITERTAINER KIT ......... .. ... ... . ............. .. ... ... 85.00 
482 EDUCATOR KIT .......... .. .. ............................ 125.00 
483 PROGRAMMER'S KIT ........ .. .. .... .................... 60.00 
484 COMMUNICATOR KIT ............................ ... .. 309.00 

I 

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

WE ARE AN AUTHORIZED ATARI SALES AND 
SERVICE CENTER s 

COMPUTERTIME, INC. 
P.O. Box 2:16 

Kentfield . CA 94914 

CAU TOU-FREE 

In California 

800·2:2:7·2520 

800·772·4064 

3 , 
5 
6 
7 
8 
9 

10 

OVER .LINE CR 

CODE ?CHAR 
1 , LOA, 
N )Y LDA, 

NOT 0=) 

( ADDR --- ADDR F 
SETUP JSR , 

ISTC HAR CMP , a = ATA RI , USE IFEQ 

1 1 IF , l' LDA , PUSH0A JMP, THEN, 
12 a 'LOA , PUSHaA JMP, FORTH 
1 3 -- ) 

I' 
15 

SCR , 112 
a ONEBLK SCR' AD DR ---

I 
1 DUP 400 + SWAP (ATARI , USE 410 , NOT 40a) 
2 DO I ?CHAR 
3 IF I CHECK IT 
4 I F I MARKSTRING ENDIF 
5 ENDIF 
6 LOOP DROP ; 
7 
8 22 WORD HERE DUP C@ 1+ PAD SWAP CMOVE ; 
9 

10 HUNT SCRJ1 SCR'2 ;WITH S'fRING AT P 
AD I 

11 "SCR PAD 1+ C@ ISTC HAR ! HEADER 1+ SWAP 
12 DO I DUP DUP CR 2 SPACES • BLOCK ONEBLK ( ATA 

RI , USE BLOK) 
13 ? TE RMINAL IF LEAVE ENDI F 
14 LOOP CR CR END S EARCH " CR ; 
1 5 DECIMAL ; S © 

Scotcti Diskettes 
Rely o n Scotch- diskel1es to keep you r vatu­
able data sale. Dependable SCOtCh disketles 
are tested ana guaranteed error· free. The low 
abrasivity saves your read/write heads. 
They're compalible With most dlsketle dnvps, 

(800)235-4137 C. 

ALL ATARI ' HARDWARE 15%-25% 
OFF LIST PRICE 

Alar; BOO 16K 
Alarl 400 16K 
Atari 410 Cassette 
Atari 810 Oisk 

ATARI ' ACCESSORIES 
BK Memory Board 
16K Memory Board 
Joysticks (pair) 
Paddles (pair) 

740.CO 
359.00 

80.00 
'80.00 

10%-20% OFF LIST PRICE 
40 .00 
80 .00 
19 .00 
19 .00 

;,.,r .. °1J)~' To order ' Call 617-964 -30BO t\. . Ask for mall order . or wrtte 

. ,(; . BBI Mail Order 
PLUS 10%-20% OFF 
ALL ATARI ' SOFTWARE 
ALSO 3RO PARTY HARDWARE 
AND SOFTWARE AT 
COMPARABLE SAVINGS 

POBox 365 
Newton HIghlands. MA 02161 
(617) 964·3080 



Turn To The Future
With COMPUTE! Publications
The Beginner's Guide To Buying
A Personal Computer

A Novice's handbook of useful, helpful in

formation designed to teach you the basics

of evaluating and selecting a personal

computer. Written in plain English

for the interested beginner.

Complete with personal com

puter specification charts and

buyer's guide. Applicable to

home, educational, and

small business buyers. ISBN

0-942386-03-5.

Paperback. $3.95.

COMPUTED

First Book Of
Atari

192 pages of useful, in

formative applications

and programs from

COMPUTE! magazine issues

now out of print. Includes

previously unpublished infor

mation including Memory Map.

Contents include such articles and

programs as "Adding A Voice Track

to Atari Programs," "Designing Your

Own Atari Graphics Modes," and "Inside

Atari BASIC." Spiral bound for ease of access

to listings. For Beginner level to Advanced Atari

users. ISBN 0-942386-00-0. Paperback. $12.95.

COMPUTE! Magazine
A Monthly encyclopedia of informative applications articles and programs. COMPUTE! features articles, programs,
and columns covering the spectrum of home and educational computing. Monthly reviews, complete BASIC
and machine language listings of games, utilities, applications such as "Programming Your Home Insurance
Inventory," "Real Estate Investment Analysis," "Telecommunications; How To Use A Modem," and much more.
Written for children and parents, educators, novices to advanced programmers. Principal editorial coverage, is

Atari, Apple, Commodore PET/CBM, and VIC-20. Editorial coverage is expanding to include TI-99/4A Sinclair ZX-81,
and Radio Shack Color Computer. Latest issue: 224 pages.

Mail to: COMPUTE! Publications, P.O. Box 5406, Greensboro, NC 27403 USA

Inside Atari DOS

From the authors of the Atari Disk

Operating System, an exciting step-by-step

guide to the DOS software. Complete

with listings of commented source code

and detailed explanations of each

module of code. Author: Bill

Wilkinson, Optimized Systems Soft

ware, Inc. Spiral bound for ease

of access to listings. For Inter

mediate to Advanced Atari

Users. ISBN 0-942386-02-7.

Paperback. $19.95

COMPUTERS

First Book Of

PET/CBM
256 pages of Commo

dore PET and CBM articles

from COMPUTE! magazine

issues now in print. Includes

such classic articles and

programs as "Feed Your PET

Some Applesoft," "Disk Lister:

A Disk Cataloging Program,"

and "Cross Reference For The PET."

Spiral bound. ISBN 0-942386-01-9.

Paperback. $12.95

COMPUTE! Books

invites dealer inquiries. Call the Toll

Free Number below for Dealer Information.

COMPUTE! MAGAZINE
My Computer is;

□ Commodore QOSI

Q Radio Shack

Color Computer

□TI99/4A

□ Other.

PET/CBM

□ViC-20

□ Apple

□Alan

□AIM □ Don't yet have one

For Fastest Service

Call Our Toil-Free

US Order Line

800-345-8112

In Pennsylvania Call

800-662-2444

n S20.00 One Year US Subscription □ $25.00 Canada and Inf I Surface Mail
□ $36.00 TwoYeat US Subscription Q $38.00 Europe Air Delivery (Foreign
□ $54.00 Three Year US Subscription orders must be pre-poid in US Funds)

□ Payment Enclosed QVISA □ MasterCard □ American Express

Acct, No. Expires /

Name

Address

City State

Country

COMPUTE! Books
For fastest service, in the US call Toll Free 800-334-0868.
In NC call 919-275-9809.

Price Shipping/Handling

$ 3.95ea. + $1.00ea.

12.95 ea + 2.00 ea.

19.95ea. + 2.00eo. _____

12.95 ea. + 2.00 ea.

Total

Quantity

Beginner's Guide

_ Fire! Book of Atari

. Inside Atari DOS

First Book of PET/CBM

All orders must be prepaid (money order, check or charge). All payments
must be in US funds. (Outside the US add $4.00 shippinng and handling for air

moil, $2.00 for surface mail.) NC residents add 4% sales tax.

□ Payment Enclosed □ VISA □ MasterCard Q American Express

Acci No. Expires /

Nome

Address

City State Zip

Country

AHow 4-6 weeks (ex delFvery. Foreign surface delivery 2-3 months.

Machines. IncATARI is a registered trademark of Atari. Inc. PET and CBVl are trademarks ol Commodore Business

Turn To The Future 
With COMPUTE! Publications 
The Beginner's Guide To Buying 
A Personal Computer 
A Novice's handbook of useful. helpful in­
formation designed to teach you the ~~.,,~~, ~ 
of evaluating and selecting a personal 
computer. Written in plain English 
for the interested beginner. 
Complete with personal com­
puter specification charts and 
buye(s guide. Applicable to 
home, educational. and 
small business buyers. ISBN 
0-9423B6-03-5. 
Paperback. $3.95. 

COMPUTE!'s 
First Book Of 
Atari 
192 pages of useful. in­
formaftve applications 
and programs from 
COMPUTE! magazine issues 
now out of p rint. Includes 
p reviously unpublished infor­
mation including Memory Mop. 
Contents include such articles and 
programs as "Adding A Voice Track 
to Atari Programs," "Designing Your 
Own Atari Graphics Modes," and "Inside 
Atari BASIC." Spiral bound for ease of access 
to listings. For Beginner level to Advanced Atari 
users. ISBN 0-942386-00-0. Paperback. $12.95. 

COMPUTE! Magazine 

Inside Atari DOS 
From the authors of the Atori Disk 

Operaftng System, on exciting step-by-step 
guide to the DOS software. Complete 

with listings of commented source code 
and detailed explanations of each 

module of code. Author: Bill 
.W,ilki r1So,n. Optimized Systems Soft­

ware, Inc. Spira l bound for ease 
of access to listings. For Inter-

mediate to Advanced Atari 
Users. ISBN 0-942386-02-7. 

Paperback. S19.95 

COMPUTE!'s 
First Book Of 

PET/CBM 
256 pages of Commo­

dore PET and CBM articles 
from COMPUTE! magazine 
issues now in print. Includes 

such c lassic articles and 
programs as "Feed Your PET 
Some Applesoft," "Disk Lister: 
A Disk Cataloging Program," 

"Cross Reference For The PET." 
Spiral bound. ISBN 0-942386-01-9. 

Paperback. $12.95 

COMPUTE! Books 
invites dealer inquiries. Call the Toll 

Free Number below for Dealer Information. 

A Monthly encyclopedia of informa tive applications a rticles a nd programs. COMPUTE! features articles, p rograms, 
and columns covering the spectrum of home and ed ucational computing. Monthly reviews, complete BASIC 
and machine language listings of gomes, util ities, app lications such as "Programming Your Home Insurance 
Inventory," "Real Estate Investment Analysis," "Telecommunicaftons: How To Use A Modem," and much more. 
Written for chi ld ren and parents, educators, novices to advanced programmers. Principal editorial coverage. is 
Atari, Apple, Commodore PET/CBM. and V1C-20. Editorial coverage is expanding to include TI-99/4A Sinclair ZX-81, 
and Radio Shock Color Computer. Latest issue: 224 pages. 

Moil to: COMPUTE! Publications, P.O. Box 5406, Greensboro, NC 27403 USA ••••..................••••••••••••••••••......••••••....••••••••••••••••••••.•............................••••.....•.•... 
COMPUTE! MAGAZINE 

My Computer 15: 

DCommodore DOS! 
PET/caM ORodioShock 

0' .... '1(;'20 CoIofCompuler 
DApple Dn99/4A 
oAton OOther-,,-,-__ _ 
OAlM ODon't yet hove one 

For Fastest Service 
Call Our Toll-Free 

USOrderUne 
800-345-8112 

In Pennsytyanla call 
600-662-2444 

0$20.00 One YearUS SUbscription 0 $25.00 Canado and Infl Surface Moil 
0$36·00 TW'O Veor U5SubscripHon 0 $38.00 EuropeAJr Delivery (foreign 
0$54·00 Three Year USSubscription Olders must be PIe -paid in US Funds) 

o Payment Erdosed 0 VISA 0 MasterCard 0 American Express 
Ace .. No. Exp!res I 

Nome 

cily Stote Zip 

COMPUTE! Books 
For fastest service, in the US call Toll Free 800-334-0868. 
In He call 919-215-9809. 
Quantity 
__ Beginner's Guide 
__ Flrst800kofAtari 
__ lnsJdeAtariOOS 
__ FlrstBookoi PfT/CBM 

Price ShlpplngIHandling 
$ 3.9500 + S l.00eo. 

12.9590. + 20090. ~~~~ 19.95eo. + 2.0090. 
12.95 eo. + 200 eo. 

Total 
AJI orders must be prepaid rmoney order. check or charge). All payments 
must be In US funds. (Outside the USodd $4.00 shlPPlnng and handling for oil 
moll $2.00 fO( surface mail.) NC residents odd 4% soles tox. 
o Payment Enclosed 0 VISA 0 MasterCard 0 Amencan Express 
I>cd. No. ExpIres I 

Nome 

Address 
Ci1y Siale 

Counhy 
Country Allow 4.6week:s fOf delivery. Foreign Wfface delivery 2·3 months.. •••.......................................•..................•.....•..•....•••........................••••................. 

ATAAIIs 0 legislared trademark of Alo!llnc. P£T ond CB.'v1 oro ITodemorlcs of Commodo.-e Busine!>S MochInes.lnc. 
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! Back Issues

Here are some ot the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

hut here are some highlights:

January 1981: Load PET Programs Into

The Apple II, Player-Missile Graphics for

Atari, The Atari DOS, The Kernel of the

OS1 Operating System, Fixing LOADing

Problems on the PET, Spooling with the

PET Disk, Expanding KIM.

February 1981: Simulating PRINTUSING,

Using the Atari as a Terminal for Telecom

munications, Attach a Printer CO the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A IH Apple II Clock.

May 1981:NamedGOSUB/GOTOin

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor tor the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

September 1981: The Column Calculator,

What is a Modem and Why Do I Need

One?, PET, Apple, Atari: On Speaking

Terms, A Tape "EXEC" for Applesoft, A

Self-altering Program for Apple II, Posi

tioning P/M Graphics and Regular Graphics

in Memory, An Atari BASIC Sort, Shoot,

an Arcade Game for Atari, Exploring OSI's

Video Routine, PET Tape Append and

Renumber, All About LOADing PET

Cassettes.

October 1981: Automatic DATA State

ments for CBM and Atari, VIC News,

Undatable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

November 1981: SuperPet: A Preview,

Japanese Micros: A First Look, Introduction

to Binary Numbers, An Apple Primer, Page

Flipper (or Apple, An Atari Database

System, A Program for Writing Programs on

the Atari, Atari Textplot, OSI Relocation,

The PET Speaks, Inversion Partitioning, A

Personal News Service on PET, Bits, Bytes,

and Basic Boole.

December 1981: Saving Fuel $$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers), Maze Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface tor the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Ma:e Game.

January 1982: Invest (multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February 1982: Insurance Inventory

(multiple computers), Musical Transposition

(multiple computers), Multitasking

Emulator (multiple computers), Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple. Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC Starfight Game, CBM BASIC

4.0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ultracube tor Atari, Customizing Apple's

Copy Program, Using PET/CBM In The

High School Physics Lab, Grading Exams

on a Microcomputer (multiple computers),

Atari Mailing List, Renumber VIC Programs

The Easy Way, Browsing the VIC Chip,

Disk Checkout for PET/CRM.

May 1982: VIC Meteor Maze Game,

Atari Disk Drive Speed Check, Modifying

Apple's Floating Point BASK], Fast Sort

For PET/CBM, Extra Atari Colors

Through Artifacting, Life Insurance

Estimator (multiple computers), PET

Screen Input. Getting The Most Out Of

VIC's 5000 Bytes.

Home and Educational COMPUTING!

(Fall 1981 and Summer 1981 -couni as

one hack issue): Exploring The Rainbow

Machine. VIC As Super Calculator,

Custom Characters. Alternate Screens.

Automatic Line Numbers, UsingThe

Joystick (Spacewar Game), Fast Tape

Locater, Window. VIC Memory Map.

Back issues are $3.00 each or six for S 15.00.

Price includes freight in the US. Outside the

US add $1.00 per magazine ordered for

surface- postage. $3.00 per magazine for

air mail postage. All hack issues subject to

availability!

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Bacfe Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.
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COMPUTE! Back Issues 

Here arc some of the app lications, tutorials, 
and games from ava ilable back issues of 
COMPUTE!. Each issue contains much, 
much morc tha n there's space here to list, 
but here arc some highlights: 

January 1981: Load PET Programs Into 
The Apple II. Player~Miss ite Graphics for 
Atari, The Atari 005, The Kerne l of the 
OS) Operat ing System, Fixing LOADing 
Problems on the PET, Spooling with the 
PET Disk. Expanding KIM. 

February 198 1, Simulating PRIN T USING. 
Using the Arari as a Terminal for Telecom­
munic8rions, Attach a Printer to the Arari. 
Double Density Graphing on C I P. Commo­
dore Disk Sys tems, PET C rash Prevention, 
A 25¢ Apple II C lock. 

May 1981, Named GOSUB/GOTO in 
Applesofr, Generat ing Lower Case Text on 
Apple II, Copy Atari Screens to the Printer, 
Disk Oirecrory Printer for Atari, Realtime 
C lock on Atari , PET BASIC Delere Utility, 
PET C'l lculared Bar Graphs, Running 40 
Column Programs on a CBM 8032. 

June 1981: Computer Using Educarors 
(CUE) on Software Pricing. Apple II Hires 
Charac ter Genera ror, Ever~ expanding 
Apple Power, Color Burst for Atari, Mixing 
Atari Graph ics Modes 0 and 8, Relocating 
PET BASIC Progrnms, An Assembler In 
BASIC for PET, QuudraPET : Multitasking? 

July 198 1: Home Hearing and Cooling, 
Animating Integer BASIC Lares Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track ro Atari Programs, Mach ine 
Langu<lge Atari Joys ti ck Driver, Four Screen 
Utilities for the PET, Saving Machine 
Language Programs on PET Tape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Max imize 
Speed, Apple Disk Morer Control, A 
Cassene Tape MoniroT for the Apple, Easy 
Read ing of the Atari Joystick, Blockade 
Game for the Atari, Arari Sound Ut ility, 
The CBM "Fat 40." Keyword for PET . CBMI 
PET Loading, C hai n ing, and Overl ay ing. 

September 198 1: The Column Calcularor, 
What is a Modem and Why Do I Need 
One !, PET, Apple, Arari: On Speaking 
Tcmls, A Tape "EXEC" for Applesoft , A 
Self-altering Program for Apple II, Posi-

tioning PIM Graph ics and Regular Graphics 
in Memory, A n Atari BASIC Sort. Shoot, 
an Arcade Game for Atari, Exploring OSI's 
Video Routine, PET T ape Append and 
Renumber, A ll About LOADing PET 
Cassettes. 

October 1981: Automatic DATA State­
ments for CBM and Atari, VIC News, 
Undeletab le Lines on Apple. PET, VIC, 
Budgeting on the Apple, Switching C lean ly 
(rom Tex t to Graphics on Apple, Arari 
Cassene BooHapcs, A lari Va riable Name 
Uri lity. Atari Program Library , Train your 
PET to Run VIC Programs, Interface a BSR 
Remote Control System to PET, A Genera l 
Purpose BCD to Binary Rominc, Converting 
to Fat-40 PET. 

November 198 1: SuperPet: A Preview, 
Japanese Micros: A First Look, Introduction 
to Binary N um bers, A n Apple Primer. Page 
Fli pper fo r Apple, An Atari Database 
Sys tem, A Program for Writing Programs on 
the Alari, Atari Tex tplot, OS! Relocation, 
The PET Speaks, Inversion Partitioning, A 
Persona l News Service on PET, BiIS, Bytes, 
and Basic Boole. 

December 198 1: Saving Fuel $$ (Multiple 
Computers: versions for Apple, PET, and 
Acari), Unscramble Game (multiple 
computers), Maze Genennor (multiple 
computers), Animat ing Applesoft Graphics, 
A Simple Printer Imerface for the Apple II , 
A Simple Atari Wordproccssor, Adding 
High Speed Vertica l POS itioning to Arari PI 
M Graphics , OSI Supe rcursor, A Look At 
SuperPET. Supermon fo r PET/CBM. PET 
Mine Maze Game. 

January 1982: Inves t (multip le computers). 
Developing a Business Algorithm (multiple 
compute rs), Apple Addresses, Lowercase 
with U nmodified Apple, Cryptogram Game 
for Atari, Superfont: Design Special 
C haracter Sets on Acari, PET Repairs (or 
the Amateur, Micromon for PET, Self­
modifying Programs in PET BASIC, T iny­
mon: a VIC Moniror. Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

February 1982: Insurance hwentory 
(multiple computers), Musical T ransposition 
(multiple computers), Mulrilasking 
EmulalOr (nlliitip le computers), Disassemble 
Apple Programs from BASIC, Plott ing 
Polar Graphs on Apple, Acari PIM Graphics 
Made Easy, Acari PILOT, Pur A Rainbow 
in you r Atari, Marquee for PET, PET Disk 

Disassembler, VIC Padd les and Keyboard, 
VIC Timekeeping. 

March 1982: \Vord Hum Game (multip le 
compute rs), Infin ite Precision Multiply 
(mult iple computers), Atari Concentrat ion 
Game, VIC Sra rfi ght Game, CBM BASIC 
4.0To Upgrade Conversion Kit, Apple 
Addresses, V IC Maps, EPROM Reliabili ty, 
Atari Ghost Programming, Arari Mach ine 
Language Sort, Random Music Composit ion 
on PET, Comment Your Apple II Catalog. 

April 1982: Track Down Those Memory 
Bugs (multiple computers), Shooting Stars 
Game (multip le computers), IllIclligcm 
Input Subrout ines (mu lt iple computers), 
U lrracllbe for Aca ri , C ustomi zi ng Apple's 
Copy Program, Us ing PETICBM In The 
H igh School Physics Lab, Gradi ng Exams 
on a Microcomputcr (multiple computers), 
A tari Mailing List. Renum ber VIC Programs 
The Easy Way, Browsing the VIC C hi p, 
Disk C heckoll t for PET/CBM. 

May 1982: V IC MeLeor Maze Ga me, 
Alari Disk Dri ve Speed C heck. j\'l u~ify ing 
Apple's Floating Po int BAS IC. Fast Sun 
Fo r PET/C BM , Extra I\t a ri Colo rs 
T hroug h A rtifac tin g. Life Insurance.: 
Est ima tu r (Illultipl e.: ( t1ll1p llle.:rs). PET 
Screen Ili put, Gcui ng Thc j\ lus[ OUI or 
V ICs 5000 ByLes. 

Home and Educational COMPUTING! 
(Fa ll 198 1 a nd SlIlllme r 19R I -(ol.ll1t as 
one b<lck iss ue.:): Explo ring The Rainbow 
Machine. V IC As Supcr CalculalO l". 
CUSlOIll Characlers. A lt ernate Screens. 
A UlOlllctlic Line \ ' um bel":>'. Using The 
J oys tick (Spacewa r Game). Fas t Tape 
LOGueI'. Window. V IC i\lcmory i\ fa p . 

Back issllcs are $3 .00 each or six for $ 15. 00. 
Price includes freighr in the US. O utside the 
US add $ 1.00 per magazine ordered for 
surface postage. $3.00 p\:r mngazi ne fm 
air mail postage. All back issues subj ec r 10 

ava ilabiliry. 

In the Continental US call 

TOLL FREE 800-334-0868 
(\n NC C,1I91 9-275-9809) 

O r write to COMPUTI:! Back Issues, P.O. 
Be, 5406. G reensboro. NC 27403 USA. 
Prepayment required in US funds. 
MasterCard, Visa and American Express 
accepted. North Carolina Rcsidcnls add 4% 
sa les tax. 



COMPUTER CLASS M HUMPHREY

Ms. Blake, is 1 his going to be

an open disk test ?

COMPUTE!

Subscriber Services

Please help us serve you better. If you

need to contact us for any of the reasons

listed below, write to us at:

COMPUTE! Magazine

P.O. Box 5406

Greensboro, NC 27403

or call the Toll Free number listed below.

Change Of Address. Please allow us

6-8 weeks to effect the change; send

your current mailing label along with

your new address.

Renewal. Should you wish to renew your

COMPUTE! subscription before we

remind you to, send your current mailing

label with payment or charge number

or call the Toll Ftee number listed below.

New Subscription. A one year (12 month)

US subscription to COMPUTE! is $20.00 (2

years, $36.00; 3 years, S54.00. For sub

scription rates outside the US, see staff
page). Send us your name and address

or call the Toll Free number listed below.

Delivery Problems. If you receive dupli

cate issues of COMPUTE!, if you experi

ence late delivery or if you have prob

lems with your subscription, please call

the Toll Free number listed below.

COMPUTE!

800-334-0868
In NC 919-975-9809

CAPUTE!:
Modifications Or

Corrections To

Previous Articles
Improved Search For Apple II

Our thanks to |iin Gordon for the following im

provement to the Apple version of "Search For PET

And Apple II Plus," June 1982, #25, pg. 43. Change

line 700 to:

700 FORADRES=768TO902: READ DTA: POKE

ADRES,DTA: NEXT

and revise the following lines:

852 DATA 4, 200, 76, 76,3. 162

870 DATA 76, 76, 3, 76, 119, 3

888 DATA 163, 32,237, 253, 32, 32

894 DATA 237, 169, 160, 32, 237, 253

900 DATA 76, 108,3

Self-Modifying P/M Graphics Utility Updated

Ken Grace, the author of"A Self-modifying P/M

Graphics Utility," June 1982. #25, pg. 120, sent in

the following update to his article.

Line 420 of Program 2 should be changed to:

420 IF A =15 THEN 310

Further testing of the program revealed that

certain combinations oi inputs lead to the famous

"keyboard lockup" problem. The problem results

from having all the deletions bunched together in

lines 57-68. By splitting them up and sprinkling

them among the earlier lines, the problem does not

show up. Some renumbering of lines 3-55 will be

needed to make room for these deletion steps. For

example, lines 3-12 could be deleted by inserting a

new line 13:

13 GOSUB90:FORI =3TO 12:? I:NEXT I:GOSUB 91

Similarly, the number oi players is obtained in line

20: therefore, the deletions in lines 64 and 65 could

be done after line 20. Avoid putting the deletions

inside the loops from 21 to 40 and from 42 to 51.

Line 56 will no longer be needed. The final cleanup,

as in line 68, would have to remain at the end, with

appropriate changes m the line numbers in the

PRINT (?) statements.

Shooting Stars

The following changes should be made to the PET/

CBM version of'"Shooting Stars" from COMPUTE!.

April 1982. #23.

440 GET K$:IF K$<>" " THEN 480

550 PRINT " SHOTS FIRED:";SH;"{LEFT} SCORE: f

REV}";INT(H*10 0/SH);"{0FF} HITS:";H;
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Further lestin g of" the program revealed lhat 
certain combinalions of inpuls lead lo lhe famous 
"keyboard lockup" problem. T he problem results 
from having all the deletions bunched together in 
lines 57-68. By spliuing them up and sp rinkling 
them among the ea rli er lines, the problem does not 
show up. Some renumbering of lines 3-55 will be 
needed to make room fo r these deletion steps. For 
example, lines 3-1 2 could be deleted by inserting a 
new line 13: 

13 GOSUB 90:FOR I =3 TO 12:? I:NEXT l:GOSUB 91 

Similarly, the number of players is obtained in line 
20; therefo re, the deletions in lines 64 and 65 could 
be done after line 20. Avoid putting the deletions 
inside the loops from 2 1 to 40 and from 42 to 5 1. 
Line 56 wi ll no longer be needed. The final cleanup, 
as in lin e 68, would have lo remain allhe encl . wilh 
appropriate changes in the line numbers in the 
PRI NT (?) statements. 

Shooting Stars 
The following changes should be made to the PETI 
CBM version of "Shooting Stars" from COMPUTE!, 
Apri l 1982, #23. 

440 GE T K$ :IF K$<> " " THEN 480 
550 PRINT " SHOTS FIREO: "; SH ;" [LEFT} SCORE : 

REV} ";I NT(H * 100/SH) ;" {OFF} HITS :";H; 



TAKE A BYTE

OUT OF YOUR
SOFTWARE COST!

Pilot

Cttopliftnr

Canyon Climber

ZORKI

ZDRKII

Bug Attack

Bug Attack a...

Andromeda —

Match Racers

Pathfinders

Letter Perfect w/mail merge.

Wizards of WOR

Gorf.

0S/A+ & Basic A Combo ..

Jawbreaker

Frogger

Le Stick

Deadline

Pac-Man

Centipede

Temple of Apshai

ARCADE Pro Football

. Disk 63.96

Disk 27.96

Disk 23.96

Disk 31.96

Disk 31.96

Disk 23.96

Cass 23.96

Disk 31.96

Disk 23.96

Disk 27.96

Cart 199.96

.Disk 31.96

Disk 31.96

Disk 120.00

Disk 23.96

Disk 27.96

Aces 31.96

Disk 39.96

Cart 35.96

Cart 35.96

Disk 31.96

Disk 23.96

Member ol the Better Business Bureau

SOFTWARE GALORE
A MEMBERSHIP BUYING SERVICE

Orders:

1-800-423-6326

California Orders/Catalog:

213-827-1851

Mail to:
P.O. Box 1Q0D5 • Marina del Rey. CA 90291

The Communicator

A Step Beyond the Smart Terminal

AH the features of the

PET Terminal Emulator

PLUS

Design your own sophisticated

communication system;

two computers working together!

$175 PET Terminal Emulator

$200 The Communicator

Special Introductory Offer

S600 PET Terminal Emulator +

U.D.S. 1200 baud modem

$625 The Communicator +

U.D.S 1200 baud modem

(call) U.D.S.

1 200 baud modem or

300 baud modem

Amplify, Inc.

2325 Macbride

Iowa City, Iowa 52240

319-351-4775

1 Mhz- 12 Bit A/D
lor youi Apple (I Computer

The APPLESC0PE-HR1 2 analog lo digital converter uses

a high stability buried zener voltage reference and a Hash

A/D to give 12 bit accuracy with a 1 4 bit dynamic range.

• DC to 1 Mhz Programmable Sample Rate

• 2048 Sample Buffer Memory

• Pretrigger Viewing

• Continuous or Single Sweep

• 4 Channel Software Support

(requires additional power supply!

• External Trigger Input

The standard software provided with each APPLESCOPE-

HB 1 2 includes all ol ihe functions necessary to turn your

Apple II computer into a high quality digital storage

oscilloscope. In addition allot Ihe SCOPE DRIVER options

are being up-graded lo handle the higher resolution data.

Price per cnannei S695

The original APPLESCOPE still provides the optimum

price/perlormance trade off for those users requiring 8 bit

converter resolution.

APPLESCOPE INTERFACE

• DC lo 3.5 Mh2 sample rate

• 1024 byte buffer memory

• Prelngger Viewing

• Programmable Scale Select

• Continuous and Single Sweep Modes

• Single or Dual Channel Trace

Price for the two board Applescope system is S595

EXTERNAL TRIGGER ADAPTER $29

SCOPE DRIVER Advanced software lor the APPLESCOPE

analog to digital converters makes lull use ol the computing

power of the Apple II to create a total data acquisition

system Available options include:

• Signal Averaging-Acquires 1 to 999 signal sweeps and

displays the averaged result.

• Digital Volt Meter- Allows use as real lime DVM or use to

measure points on an acquired sweep.

• Disk Storage-Allows automatic storage and recover ot

acquired data on tloppy disks.

• Spectrum Analyzer-Calculates and displays frequency

spectrum of acquired data

BUS RIDER

LOGIC ANALYZER for the APPLE II
The BUS RIDER circuit card silently rides the Apple II

peripheral bus and allows real time tracking of program

How Software provided allows sel up ol trace paramelers

Irom Ihe keyboard and read back ol disassembled code

alter a program has been tracked.

• 32 bil by 51 2 sample memory bufler

• Monitors Data and Address bus plus 8 external inputs

• Trigger on any 32 bit word or external trigger

• Pretrigger viewing

The BUS RIDER is an invaluable development lool lor

anyone working with Apple II or Apple 11+ computers.

Price S395

RC ELECTRONICS INC.

7265 Tuolumne Dr.. Goleta. CA 93117

(805)968-6614

This Publication
is available in
Microform.

University Microfilms

International

Please send additional information

tor

Name.

Institution.

Street

Ciiy

State Zip_

300 North Zeeb Road

Dept. P.R.

Ann Arbor. Mi. 48I06
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• 1024 byle buller memory 
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• Continuous and Single Sweep Modes 
• Sing le 01 Dual Channel Trace 
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EXTERNAL TRIGGER ADAPTER $29 
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analog to digital converters makes lull use 01 the computing 
power of the Apple II to create a tOlal data acquisition 
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acquired data on floppy disks. 
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spectrum of acquired data. 
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from the keyboard and read back of disassembled code 
aller a program has been tracked. 
• 32 bil by 512 sample memory buller 
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SuperPILOT Added

To Instructional

Development

Software

SuperPILOT, an extension ot

the Apple PILOT software lan

guage, has been announced by

Apple Computer, Inc. It joins

several new products in Apple's

PILOT scries that help educators

and industrial trainers create

lessons and illustrations for com

puter-aided instruction.

SuperPILOT offers all the

capabilities of Apple PILOT plus

added features for graphic en

hancement, easy debugging, and

external video control.

The SuperPILOT program:

— controls external videodisc and

videotape through user and

computer command and response

— presents "turtle" graphics for

graphics programming and

discovery learning

— allows for immediate debugging

of a program-in-progress, which

reduces programming frustration

— displays color text on color

background

— displays double-sized characters

for emphasis

Also announced are two

support products in Apple's

PILOT family, Co-PILOT and

SuperPILOT Log. Co-PILOT is

a completely self-contained, self-

paced interactive tutorial on two

diskettes which teaches how to

program in Apple PILOT. Super

PILOT Log works with Super

PILOT as an administrative

record keeping program that

automatically tracks test scores by

item, student, or class, and can

also analyze non-computer test

scores entered manually.

Price And Distribution

SuperPILOT (product

#A2D0051) will be available mid-

July from authorized Apple

dealers. Included in the Super

PILOT package is the diskette

tutorial Co-SuperPILOT. The

program requires an Apple II or

Apple 11 Plus personal computer

with 64K of RAM (such as a 48R

Apple II Plus with a language

card). The suggested retail price

is $200.

A price reduction has been

announced for Apple PILOT

(product #A2D0028). It is now

$100, a 33% reduction.

Co-PILOT (product #A2

1)0050) is priced at $35, and

SuperPILOT Log (product

#A2D0052) has a suggested

retail price of $50.

Af)f)lr Computer, Inc.

20525 ManartiAve.

Cupertino, CA 95014

(408)973-3019

Commodore

Introduces New

Letter Quality

Printer

The new Commodore 8300P

Letter Quality Printer, designed

especially for use with PET

and CBM Computers, has been

announced.

A version of the Diablo

Model 630 Receive-Only Termi

nal, the 8300P includes the fol

lowing standard features: im

munity to electrostatic discharge,

end-of-ribbon sensor, paper-out

detection, cover-open interlock,

internal self-test diagnostics, 320-

byte printer buffer and automatic

bi-directional printing.

Standard control panel

features include: form-feed,

pause and reset switches, as well

as two lights indicating ready/

error and power-on. Switch

selectable features available by

raising the access cover are

printwheel select, pitch, parity,

protocol, baud-rate and self-test.

Optional support of lan

guages other than English is

available. Optional accessories

include an adjustable-width

continuous forms tractor

mechanism.

The standard ribbon sup

plied with the CBM 8300P is the

Diablo multi-strike film ribbon.

The CBM 8300P directly sup

ports use of most Diablo metal or

plastic printwheels.

An IEEE to RS-232C printer

adaptor will be supplied with the

printer. All CBM printers are

equipped with a standard PET-

IEEE interface connector.

Retail price is $3400.

Commodore Business Machines Ltd.

3370 Pharmacy Avenue

Agincou.it, Ontario

M1W2K4

(416)499-4292

August 1982. I~ue 27 

SuperPILOT Added 
To Instructional 
Development 
Software 
SuperPILOT, a n ex tension o f 
the Apple P I LOT software lan­
guage, has been annou nced by 
Apple Computer, Inc. It joins 
several new products in Apple's 
PI LOT series that help educators 
and induslrial trainers create 
lessons and illuslrations for com­
puter-a ided instruction . 

Supe rPI LOT o f Te l's a ll the 
capabiliti es o f App le PILOT plus 
added features for graphic en­
hancemelll, easy d ebugging, and 
ex ternal video contro l. 

T he Supe r!'1 LOT program: 

- controls exte rnal videod isc and 
videota pe thro ugh user and 
conlpuler ~ommand and response 
- presellls "turtle" g raphics for 
graph ics programming a nd 
di scover ), learning 

. -allows fo r immediate debugging 
o f a program-in-progress, wh ich 
reduces prog'J'alTllTling fl'uslration 
- di splays co lo r text on color 
backgro u nd 

- displays do uble-s ized cha racters 
for em phas is 

Also anno unced are two 
support prod uels in Apple's 
PILOT fami ly, Co-PILOT and 
SuperP I LOT Log. Co-PILOT is 
a completel), self-co lllained, self­
paced interacti ve tutorial on two 
diskettes which teaches how to 
progra m in Apple PILOT. Super­
PI LOT Log works with Super­
PILOT as an adm ini strative 
record keeping program that 
automaticall y tracks les t scores by 
ite lTI , student, or class, and can 

COMPUTE! 

also analyze nOn-C0l11pute r tesl 
scores elllered manua ll y. 

Price And Distribution 
SuperP I LOT (product 
#A2D005 1) will be available mid­
Jul ), from authorized Apple 
deale rs. I ncluded in the Super­
PILOT package is the diskette 
tutorial Co-SuperPI LOT. The 
program req uires an Apple II or 
Apple II Plus personal computer 
with 64 K of RAM (such as a 48K 
Apple II Plus with a language 
ca rd) . The suggested retail price 
is $200. 

A price red ucti on has been 
a nno unced fo r App le PILOT 
(product #A2D0028). It is now 
$ 100, a 33 % reduction . 

Co-PI LOT (prod uct #A2 
D0050) is priced at $35, and 
Supe rPI LOT Log (p roduct 
#A2D0052) has a suggested 
re tai l price of $50. 

AN}/" uN/Imler. / l1 C. 

20525 ,\llarirl1li Ave. 
Cupertillo, CII 95014 
(408)973-3019 

Commodore 
Introduces New 
Letter Quality 
Printer 
The ne w Commodore 8300P 
Lette r Qua li ty Printer, designed 
especially fo r use with PET 
and C BM Computers, has been 
anno unced. 

A ve rsio n of the Diablo 
Model 630 Receive-Only Termi­
nal, the 8300P includes the fo l­
lowing standard features : im­
munity to e lectrosta tic discha rge, 
e nd-of- ribbon sensor , pape r-out 
detection, cover-open interlock, 
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illlernal self-test diagnostics , 320-
byte printe r buffer and automatic 
bi-di rectional printing. 

Standard cO lllro l panel 
fea tures include: fo rm-feed , 
pause and reset switches , as we ll 
as two lights indica ting read y! 
error and powe r-on. Switch 
selectable features available by 
raising the access cover are 
printwheel se lect, pitch, parit )" 
protocol , baud-rate a nd sel(-test. 

O ptio nal support of lan­
guages o ther than English is 
available . Optional accessories 
include a n adj ustable-width 
continuo lls forms tractor 
mechanism, 

The standard ribbon sup­
plied with the CBM 8300 P is the 
Diablo multi-strike film ribbon . 
The CBM 8300P directly sup­
po rts use of most Diablo me lal o r 
plas tic printwheels . 

An I EEE to RS-232C printer 
adaptor will be supplied with the 
printer. All CBM printe rs are 
equipped with a standa rd PET­
IEEE interface connector. 

Retail price is $3400. 

Commodore Business lHachines Ltd, 
3370 PlwrmllC)l Avel/ue 
Agillcourl, Ontario 
MIW 2K4 
(416)499-4292 



ATARI HOME COMPUTERS

A
ATARI

ATARI 800 ATARI 400
16K... $649 16K... $269

32K ... $729 32K ... $389

48K ... $769 48K ... $489

410 Recorder S76.OO

B10 Disc Drive $449.00

822 Printer S269.00

825 Printer S589.00

830 Modem 5159.00

820 Prinler S259.00

B50 Interface .. S169.00
New DOS 2 Syslem $29 00

CX3O Paddle S18.00

CX4O Joy Slick $18.00

CXB5316KRAM ... S77.95

Microlek 16K RAM $74.95

Microlek 32K RAM . . $119.95

Ramdisk (128K) $429.95

Intec 48K Board $219.95

Inlec 32K $119.95

One year extended warranty $70.00

481 Entertainer S69.O0

482 Educator S130.00

483 Programmer $49.00

484 Communicator 1344.00

ATARI HOME COMPUTER PROGRAMS
HOME OFFICE

CX404 ATARI Word Processor S119.00

CX8102 Calculator 529.00

CX412 Dow Jones Investment Evaiualor $99.00

CX4109 Graph It Joystick optional SI7.00

CX4104 Mailing List S20.00

CX4115 Mortgage & Loan Analysis S13.00

CX4103 Statistics I $20.00

CX8107 Stock Analysis S20.00

CXL4015 TeleLink I S23.00

HOME STUDY

CX4101 An Invitation lo Programming I S20.00

CX4106 An Invitation to Programming 2 S23.OO

CX4117 An Invilation to Programming 3 S23.00

CX4107 Biorhythm SI3.00

Conversational Languages (ea.) S46.00

CX4121 Energy Czar S13.00

CX4114 European Countries & Capitals SI3.00

CX4108 Hangman. Joystick optional S13.00

CX4102 Kingdom 513.00

CXL 4007 Music Composer S34.00

CX4123 Scram, uses joystick S20.00

CX4112 Slates S Capitals $13.00

CX4110Touch Typing $20.00

HOME ENTERTAINMENT

PAC MAN E35.00

CENTIPEDE S35.00

CAVERNS OF MARS S32.OO

CXL4013 Asteroids S29.00

CXL4004 Basketball 527.00

CX4105 Blackjack S13.00

CXL4009 Computer Chess S29.00

CXL4012 Missile Command S29.00

CXL4008 Space Invaders S29.00

CXL4011 Star Raiders S39.00

CXL4006 Super Breakout 529.00

CXL4010 3-D Tic-TaoToe $27.00

CXL400S Video Easel $24.00

PROGRAMMING LANGUAGES AND AIOS

CXL4O03 Assembler Editor S47.00

CXL4002 ATARI BASIC S47.00

CX8126 ATARI Microsoft BASIC S70.00

CXL 4018 PILOT 572.00

CX405 PILOT (Educalional) S105.00

Visicalc S189.00

Letterperfecl (Word Processor) 5109.00

Data Sott Textwizzard 589.00

Canyon Climber $24.00

Tumble Bug S24.00

Shoot Arcade S24.00

Pacific Coast S24.00

Bishops Square S24.00

Micro Painler $27.00

ATARI PROGRAM EXCHANGE:

Eastern Front '41 S25.50

Avalanche S15.50

Outlaw S15.50

747 Landing Simulalion S15.50

Babel S1S.50

Dog Daze S15.50

Downhill $15.50

Attack! S15.50

Blackjack-Casino S15.50

Reversi II S15.50

Domination S15.50

Solitare $15.50

Disk Fixer $15.50

Supersort $15.50

Dala Managemenl $15.50

Chameleon $15.50

Insledit $15.50

Insomnia S15.50

My First Alphabet S25.50

Mapware S18.00

Number Blast S11.50

Family Cash Flow 515.50

Weekly Planner $15.50

Bowler's Dala Base 513.00

Banner Generator S11.5O

Crystal Software

Bermuda Fantasy 526.00

Beneath Pyramids S20.00

Galactic Ouesl S26.00

House of Usher S20.00

Forgolten Island . S26.00

Haunted Palace $33.00

Compumai (Acct. Rec Gen. Ledger,

Inventory. Payroll, ea.) $110.00

Synapse

File Manager 800 S79.95

Dodge Racer $19.00

Chicken $24.00

Slime $24.00

Nautilus $24.00

Disk Manager S24.00

Fort Apocalypse S24.O0

Assembler $39.00

Protector $24.00

EXPY (Automated Simulation!

Ricochet S14.50

Crush. Crumble & Chomp S24.00

Star Warrior S29.00

Rescue at Rigel $24.00

Datesiones $16.00

OnLine

Jaw Breaker $27.00

MouskATTACK S31.00

Invasion Orion $18.50

Mission Asteroid $22.00

The Next Step $34.00

Softporn $27.00

Wizzard & Princess S29.00

Arcade Plus

Ghost Hunter (casseite) S24.00

Ghost Hunter (disk! S30.00

KByte

K-BYTE Krazy Shoot Out (ROM) 539.00

K-DOS S69.00

K-Razy Kritters S39.0O

K-Slar Patrol S39.00

K-Razy Anliks S39.00

Stick Stand $6.99

Texas Instruments

TI-99/4A S299
PHA2100R F Modulator 529.00

PHP1600 Telephone Coupler 5179.00

PHP1200 Peripheral Expansion Bo« S199.00

PHP1220 RS 232 Card 5143.00

PHP1240 Disk Controller S199.00

PHP1250 Disk Drive S319.00

PHP1100 Wired Remote Controllers (pain S31.00

PHP1260 32K RAM S229.00

PHP Printer Solid State .. 5319.00

PHM3006 Home Financial Decisions S26.00

PHM3013 Personal Record Keeping . . 543.00

PH05001 Mailing Lisl S60.00

PHDS021 Checkbook Manager S18.00

PHM300B Video Chess S60.00

PHM3010 Physical Fitness . . S26.00

PHM3009 Football $26.00

PHM301B Video Games I S26.00

PHM3024 Indoor Soccer 526.00

PHM3025 Mind Challengers 522.00

PHM3031 The Attack . 535.00

PHM3032 Blaslo S22.00

PHM3033 Blackjack and Poker . . S22.00

PHM3034 Hustle S22.00

PHM3036 Zero Zap S18.00

PHM3037 Hangman S 18.00

PHM3038 Connect Four S18.00

PHM3039 Yahtzee S22.00

Tombstone City 21st Century S34.00

Munch Man $34.00

T I INVADERS S34.00

CAR WARS $34.00

Printers
S699.00

S519 00

S6I9 00

51799 00

Smith Corona TP1

Centronics 739-1

Centronics 739-3 ..

Diablo 630 Special

Epson

MX80 wJGraltra* S449 00

MX80FT III SCall

MX100 SCall

NEC

8023 SS49 00

7710(7730 $2399.00

3510(3530 $1789.00

Okidata

82A S499.00

B3A 5749 00

84 S1129.00

Ciloh Slarwnle'

F10-40 CPS 51469 00

F10 55 CPS SCall

Prowritei S499.00

Taltey

B024L S162900

IDS

Prism SCall

MPC Apple Parallel Board & Cable . . SG9.00

2 Meter RS232RS232 529.95

Cables Available For Most Interlacing Purposes

Computer Covers

ATTRACTIVE DUST COVERS FOR YOUR

COMPUTER AND DISK DRIVE

Atari 400 S6.99

Atari 800 $6.99

Atari 810 S6.99

All Atari Covers are

Beige.

Commodore VIC-20 S6 99

Commodore 8032 S14.99

Commodore

805014040 510.99

All Commodore covers

are Royal Blue

Most software for Atari 400/800 available on cassette or disk.

computer mail order west
CALL TOLL FREE 800-648-33 11

IN NEVADA. CALL (702) 588-5654

P.O. BOX 6689, STATE LINE, NEVADA 89449

ATARI HOME COMPUTERS 

ATARI800 ATARI400 
16K $649 16K $269 
32K $729 32K $389 
48K $769 48K $489 
41 0 RecOfder . ............. .......... S76.00 
810 Disc Driye . . ........................ 1449.00 
822 Prinler ...... 5269.00 
825 Printer S589.00 
830 Modem 5159.00 
820 Printer .. . .. . . . .. . . .••. S259.OO 
850 Interlace . ........... SI69.00 
New DOS 2 System . . ..... . S29.OO 
CX30 Paddle .......... .. . .... SI8.00 
CX40 Joy Stick .... SI8.00 
CX853 16K RAM . .. S77.95 
Microtek 16K RAM S74.95 
Mlcrotek 32K RAM $119.95 
Ramdisk (128K) . $429.95 
Intec 48K Board ... . ..... $219.95 
Intec 32K .......................... .. . ... 5119.95 
One yeal ex tended warranty ................ . .. $70.00 
481 Entenainer . . 569.00 
482 Educator ... ... ................ $130.00 
483 Programmer ... ... .. . .. . ... . 149.00 
484 Communica tor ... $344.00 

Visicalc ........... . 5189.00 
5109.00 

589.00 
l etterperlect (Word Processor) . 
Data Solt Te:r.lwlzzard .. 
Canyon Climber . ....... ....... . ... 524.00 
Tumble Bug . 
Shoot Arcade .......... . 
Paci l ic Coast .. . 
Bishops Squa re 
Miclo Painter .. 
Al ARI PROGRAM EXC HANGE: 
Eastern Fronl ·41 .. 
Avalanche 
Oullaw ..... . ..... . 
747 landing Simulallon .......•.. 
Babel ... 

. ... . ....... S24.00 
524.00 
524.00 
524.00 
527.00 

. .... ..... S25.50 
SI 5.50 
515.50 
515.50 
$15.50 

... SI5.50 Dog Daze . 
Downhill . . ................. SI5.50 
Attack! .. 
Blackjack·Casino 
Reversi II 
Domination . 
Solilare .... 
Disk Fber 
Supersoft ........ . 
Data ManAgement . 
Chameleon 

SI 5.50 
515.50 

.... .... 515.50 
.. ............. 515.50 

............ SI 5.50 
515.50 

.. ......... 515.50 
.. .......... SI 5.50 

515.50 
Instedlt . ................ . ........•. . ..... SI5.50 
Insomnia ...... . 
My First Alphabet . 
Mapware ... 

515.50 
525.50 
SI8.00 
Sl1 .50 

Texas Instruments 

4P-*~ 
TI·99/4A 5299 

PHA2100 R F Modulator .. . ..... 529.00 
PHP I 600 Telephone Coupler ... 5179.00 
PHPI 200Perlpheral EKpansion BOJ . 5199.00 
PHP1220 RS 232 Card 5143.00 
PHPI240 Disk Controlter . S199.00 
PHPI250 DIsk Drlye . 53 19.00 
PHPlloo Wired Remote Cont loHers (pair, . . 531 .00 
PHPI260 32K RAM . 5229.00 
PHP Printer Solid State . 5319.00 
PHM3006 Home Financial Decisions ......... . . 526.00 
PHM3013 Personal Record Keeping . . ........ S43.00 
PH0500t Mailing l ist ......................... 560.00 
PH05021 Checkbook Manager . 518.00 
PHM3008 Video Chess ... 560.00 
PHM3010 Physical Filness .. 526.00 
PHM3009 FoolbaH . 526.00 
PHM30Ie Video Games I . . ... 526.00 
PHM3024 Indoor Soccer . 526.00 
PHM3025 Mind Challengers . . .. 522.00 
PHM3031 The Attack . S35.00 
PHM3032 BII'ISlo .. ........... S22.OO 
PHM3033 Blackjack and Poker 522.00 
PHM3034 Hustlo ... 522.00 
PHM3036 Zero Zap ... 51e.00 
PHM3037 Hangman ......................... 518.00 
PHM3038 Connect Four ... 518.00 
PHM3039 Yahtzee . . ...... .......... S22.00 
Tombstone City 21st Century . S34.00 
Munch Man . 534.00 
T I INVADERS . 534.00 
CAR WARS . 534.00 

ATARI HOME COMPUTER PROGRAMS 
HOM E OFFICE 

Number Biasi ..... 
Family Cash Flow . 
Weekly Planner 
Bowler's Da ta Base .. 
Banner Generator . 
Crystal Sollware 

.. ... 515.SO 
............... 515.50 r-------------------

CX404 ATARI Word Processor ......... $119.00 
CX81 02 Calculator . . ...... 529.00 
CX41 2 Dow Jones Investment Evaluator . . ..... $99.00 
CX41 09 Graph II Joystick optional ............. S17.00 
CX41 04 Maiting List ................... S2O.00 
CX4 11 5 Mortgage & Loan Analysis .. .. . 513.00 
CX41 03 Statistics I .......... ....... 520.00 
CX8 107 Stock Analysis ........... .... S2O.00 
CXl40 l S Telelink I .......... ...... ........... 523.00 
HOM E STU DY 
CX4101 An Invita tion to Programming I . . .... S2O.00 
CX4106 An Invi tation to Programming 2 .... . . S23.00 
CX4117 An Invi tation to Programming 3 .... 523.00 
CX4107 BiOfhythm ............................ 513.00 
Conversational languages (ea.I ........ S46.00 
CX4121 Energy Czar .......................... 513.00 
CX4 11 4 European Coun"ies & Capllals ........ 51 3.00 
CX4108 Hangman. Joystick optional ........... SI3.00 
CX4102 Kingdom . .. ................. SI 3.00 
CXl4007 Music Composer . .. . ......... 534.00 
CX4123 Scram. uses joystick . . 520.00 
CX4 11 2 Sta les & Capitals ...... . 513.00 
CX4 110TouchTyping . .. 520.00 
HOME ENTERTAINME NT 
PAC MAN . .. . .. . . . . . . .. S35.00 
CENTIPEOE ... 535.00 
CAVERNS OF MARS ....... ....... 532.00 
CXl 4013 Asteroids . . . . . .. . . .... .. ... 529.00 
CXl4Q04 Basketba ll . .. . .. . . . .. ........ 527.00 
CX41 0S Blacklack ... . . .. ... . . . ............... 513.00 
CXl 4009 Compu ter Chess . S29.00 
CXl4012 Missile Command .. .. 529.00 
CXl4oo8 Space Invaders ... . ..... 529.00 
CXL40ll Sl ar Raiders . ... . 539.00 
CXL4006 SUpel Breakoul . . .. 529.00 
CXL4(10).0 Tic·Tac·Toe . . ..... 527.00 
CXl400S Video Easel . . ..... 524.00 
PROGRAMMING LANGUAGES AND AIDS 
CXl4003 Assembler Editor . 
CXl4002 ATARI BASIC ... 
CX8126 ATARI Microsoll BAStC . 
CXl 4018 PILOT ..... 
CX405 PILOT (Educational) ...... . 

S47.00 
S47.00 

. S70.00 
572.00 

... SI05.00 

. ...... 513.00 
511.50 

Bermuda Fantasy ...... . .... .... . 526.00 
Beneath Pyramids .. . .. . . . . .. . . •. 520.00 
Galactic Ouest . . ................ . 526.00 
House 01 Usher ................... 520.00 
Forgotten Island .. 526.00 
Haunted Palace . . ...................... 533.00 

Compumax (Acct . Rec .. Gen. ledger. 
Inventory. Payloll . ea .) .. . ......... 5110.00 

Synapse 
File Manager 800 . 
Dodge Racer 
Chicken 

.. ..... .... 579.95 
519.00 

........... 524.00 
Slime ... ............ 524.00 
Nautilus ......... . 
Disk Manager •... 
FOil Apocalypse ............ .. 
Assembler . 
Proteclor 

EXPY(Automated Simulation) 
Ricochet ............ . 
Crush. Crumble & Chomp . 
Star Warrior ........... . 
Rescue al Rigel . 
Oates tones . 

Online 
Jaw Brenkel 
MouskATTACK 
Invasion Orion . 

.. 524.00 
. ........ . 524.00 

524.00 
.. ........ 539.00 

524.00 

514.50 
. .... 524.00 

529.00 
524.00 

.. 516.00 

527.00 
531.00 
518.50 

Mission Asleroid ....... . . .............. ... . 522.00 
The Next Step . . . . . . . . . . . . ... 534.00 
Soflporn ... 527.00 
Wizzard & Princess . . . .... 529.00 

Arcade Plus 
Ghosl Hunter (casselle) 
Ghost Hunter (d isk) ... 

K·Byte 
K·BYTE Krazy Shool OutIROM) . 
K·DOS 

K·Rny Krillers .. 
K·Star Pallol .... 
K·Razy Antiks .. 
Stick Stand ... 

524.00 
.. .......... 530.00 

.... ... S39.00 
569.00 

. .. S39.00 
. ... S39.oo 

. 539.00 
sa99 

Printers 
Smith Corona TPI . 
Centronics 739· 1 . 
Centronics 739·3 . 
Diablo 630 Special .. 
Epson 

MX80 wlGraltraJ . 
MX80FT 111 . 
MXlOO . 

NEe 
8023 ... 
771 ()17730 . 
35 1()13530 .... 

Okida la 
82A .. 
83A •••• 
84 ... 

Citoh Starwriter 
FI ().40 CPS . 
FIO·55 CPS 
Prowr;ler 

Talley 
8024·L ... 

IDS 

. 5699.00 
S519.00 
5619.00 

5119900 

S449 00 
5Call 
5Catt 

~S49.00 
52399.00 
$1789.00 

5499.00 
5149 00 

51129 00 

. 51469.00 
SCali 

5499.00 

5162900 

Pllsm . SCali 
MPC Apple PllIaliel BOIHd & Cable . 569.00 
2 Meter RS232·RS232 529.95 

Cables Available For Most Inl erlacing Purposes 

Computer Covers 
AITRACTIVE OUST COVERS FOR YOUR 

COMPUTER AND DISK DRIVE 

Atari 400 . 
Atar; 800 . 
Ala" 81 0 

.. S6.99 
. 56.99 

.. 56.99 
All Atali Cove,s are 
Beige. 

Commodore VIC·20 56.99 
Commodore 8032. 514.99 
Commodore 
805014040 .. SI D 99 
All Commodore covers 
are Royal Blue 

Mos t so ftware for Atar i 4001800 ava ilab le on casse tte or disk. 

computer mail order west 
CALL TO LL FRE E 800-648-33 II 

IN NEVADA. CALL (702) 588·5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 



HEWLETT

PACKARD

HP«85 S1899
HP*ae scan

HP«87 S1769.00

HP-125 S1999.00

HP«85 16K Memory Module S1G9.00

&¥* " Dual Master Disc Drive S1769.00
Hard Disk w/Floppy S4349.00

Hard Disk S3440.00

"Sweet Lips" Plotter $1149.00

BO Column Prinler . . $799.00

87 CPIM $399.00

B7 128K Memory 5610.00

87 Visicalc $205.00

HP-41CV Calculator $239.00
41C $189.00

I'C New Low Price $79.00

12C $114.00

34C $114.00

MC $114.00

HP«41 Printer $340 00

HPIL CALCULATOR PERIPHERALS

IL Modual S104.00

Digital Cassette $449.00

PrinlerJPIotler .. $419.00

Card Reader $164.00

Optical Wand $99.00

SEC
S001 A $749.00

8031 $749.00

8012 $549.00

Accounts Receivable $295.00

Word Processing 5395.00

General Accounting 5295.00

Inventory Control 5295.00

Job Cost 5295.00

Maxell Disks
MD I (bo« ol 10} S36.00

MO II (box ol 10) $46 00

MFD I (8") $44.00

MFD II (8' Double Density) $54.00

Syncom (box ol 10) $29.00

(scommodore

BUSINESS MACHINES

SOFTWARE

Word Pro 5 Plus S319.00

Word Pro A Plus J299.00

Word Pro 3 Plus 5199.00

Commodore Tax Package 5589.00

Visicalc S189.00

Medical Hilling 5449.00

The Source $89.00

OZZ Inlormation System 5289.00

Dow Jones Portlolio 5129.00

Pascal 5239.00

Legal Time Accounting 5449.00

Word Ctall 80 5289.00

Power $79.00

Socket-2 Me 520.00

Jinsam SCall

MAGIS 'Call

CPA 5Call

CBM 8032

s1039

Real Estate Package SCall

The Manager S209.00

Sollfom S129.00

BPI Inventory Control S319.00

BPI Job Costing $319.00

BPI Payroll S319.00

BPI General Ledger $329.00

Crealive I SAM S79.00

Creative General Ledger $229.00

Crealive Accounts Receivable $229.00

Creative Inventory S229.00

VIC 20 S239

VIC 64 Call
VIC 6 Pack Program $44.00

VIC 1530 Commodore Dalassette $69.00

VIC 1540 Disk Drive $499,00

VIC 1515 VIC Graphic Prinler S339.00

VIC 1210 3K Memory Expander $32.00

VIC 110 8K Memory Expander $53.00

16K VIC Expansion $99.00

VIC 1011 RS232C Terminal Interface $43.00

VIC 112 VIC IEEE-488 Interface $86.00

VIC 1211 VIC 20 Super Expandei S53.00

VT 232 VICTeim 1 Terminal Emulator $9.00

VIC 1212 Programmers Aid Cartridge S45.0O

VIC 1213 VICMON Machine Language Monitor .. $45.00

VIC 1901 VIC AVENGERS $23.00

VIC 1904 SUPERSLOT $23.00

VIC 1906 SUPER ALIEN $23.00

VIC 1907 SUPER LANDER $23.00

VIC 1908 DRAW POKER $23.00

VIC 1909 MIDNIGHT DRIVE 523.00

VIC 1910 RADAR RAT RACE $23.00

4032 5969.00

4016 $769.00

8096 Upgrade Kit 5369.00

Super Pel 51599.00

2031 S529.0O

8250 Doubled Sided Disk Drive 51699.00

D9060 5 Megabyte Hard Disk 52399.00

D9090 7.5 Megabyte Hard Disk $2699.00

8050 $1299.00

4040 5969.00

8300 (Letter Quality) 51799.00

8023 5769.00

4022 $499.00

Pet to IEEE Cable $37.00

IEEE to IEEE Cable S46.00

Traclor Feed lor 8300 S240.00

Terminal 513.00

Un Word $13.00

Grafix Menagerie $11.00

VIC PICS $15.00

Ticker Tape S13.00

Banner Headliner $13.00

RS 232 $39.00

VT 106A Recreation Pack A $44.00

VT 107A Home Calculation Pack A $44.00

VT 164 Programmable Character/Gamegraphics . $12.00

Household Finance $27.00

VIC Games $19.00

VIC Home Inventory $13.00

VIC RerJEd It $13.00

VL 101 Introduction to Computing 519.00

VL 102 Introduction to BASIC Programming 519.00

VM110 VIC 20 Programmers Relerence Guide ... S15.00

Apple
Call lor availability and prices

on all Apple computers and peripherals.

In-stock items shipped same day you call. No risk, no deposit on C.O.D.

orders. Prepaid orders receive free shipping within the continental United

States with no waiting period for certified checks or money orders. All

prices shown are cash prices. Add 3% for Mastercard and Visa. NV and

PA residents add sales tax. All items subject to availability and price change.

Televideo
910 $579.00

912C 5699.00

920C S749.00

925C S749.00

950 S939.00

Calllorcomputers

802 SCall

802H scan

916 SCall

806 SCall

Monitors

BMC 12" Green S85.00

Amdek

3O0G S169.00

Color I S339.00

Color It $699.00

Color 111 5429.00

Tl 10 Color S349.00

Zenith 9 ' (Greeni 5119.00

Modems
Hayes

Smart S239.00

Chronograph $199.00

Micromodem II S279.00

Micromodem 100 5309.00

Novation Auto S239.00

D Cat $169.00

Cal $159.00

Anchor Modem $79.00

Nev. & Pa. residents add sales tax.

computer mail order east
CALLTOLL FREE 800-233-8950

INTERNATIONAL CALLS AND IN PA. CALL (717) 327-9575

477 E. THIRD ST., WILLIAMSPORT, PA 17701

FhP'l HEWLETT 
':~PACKARD 

HPoa6 . SCali 
HP' 87 .. ................ . . $1769.00 
HP·' 25 . $1999.00 
HP' 8S 16K Memory Module . . ... . .. ... . $169.00 
5'/. ' Dual Maslel Disc Drive ................. 51769.00 
Hard Disk w/Floppy . . . ... . . . •• $4349.00 
Hard Disk . . . .. . . .. . .. . $3440.00 
MSweel Lips" Plotter . $1149.00 
80 Column P,in'er ......... • _. .. $799.00 
81 CP/M...... . ...... .... . ... $399.00 
87 128K Memory .. ................ .. . .. $610.00 
87 Visicalc . .. .. . . .. . .. . .. . .. . .. .. $205.00 

Hpo 41CV Calculator .... $239.00 
41e .. . ..... $189.00 
11 C . New Low Price $79.00 
12C . ..... . . ....... .. $11 4 .00 
34C . ...... ..... . $114.00 
38C ............. $114.00 
Hp· 4, Printer '.. . $340.00 

HPll CALCU LATOR PERIPHERALS 
II Modual ........ ........ ..... . $104.00 
Digital Cassette .......... ... ...... ..... • .. 5449.00 
Printer/Plotter ............... .. 5419.00 
Card Reader . ........... . ....... 5164.00 
Oplical Wand . . ... ......... 599.00 

NEe 
s001 ·A . .......... ...... ... 5749.00 
B031 • ............. 5749.00 
B012 ......................... 5549.00 
Accounts Receivable .......•••••• 5295.00 
Word Processin9 .... .. . .. ... ... • . ••. 5395.00 
General Accounlin9 . . ..•••••••••• 5295.00 
Inventory Contro l ..............••.•••.••.•••• 5295.00 
Job Cost . ... ... ... .. . .. . . . ... ... 5295.00 

Maxell Disks 
MD Ilbol 01 10) . 
MD It (bOll 01 10) •• 
MFDH8 ") . 
MFD II (8" Double Density) . 
Syncom (bol of 10) ... ............ . 

Apple 

. •..••. 536.00 
•• 546.00 

.. ..... 544.00 
. .. 554.00 

529.00 

Call for availabili ly and prices 
on all Apple computers and peripherals. 

910 ••.•. 
912C •••• 
920C ... 
925C •. 
950 .. 

802 . 
802H . 
816 . 
806 ... 

Televideo 

Call for computers 

5519.00 
5699.00 
S149.00 
5749.00 
S939.00 

.... ........ SCali 
SCali 

•. SCali 
.••.•. .•. •• SCali 

. ~commodore 

BUSINESS MJl~CHINES 

SOFTWARE 
Word Pro 5 Plus •• • 
Word Pro 4 Plus . 
Word Pro 3 Plus .••.•.•.• •. 
Commodore Tn Package . 
Vis icalc 
Medical BlilIng .. 
The SoU/ce 
OZZ Information Sys tem 
Dow Jones Porll ollo .. 
Pascal .............. . 
Legal Time Accounting 
WOld Crall 80 . 
Power . 
Sod.el·2 Me 
Jinsam 
MAGIS 
CPA .• 

S3 19.oo 
5299.00 
5199.00 

. .• 5S89.oo 
5189.00 
5449.00 
S89.00 

5289.00 
5129.00 
5239.00 
5449.00 
5289.00 
579.00 

.••••• 520.00 
5Calt 

.••• •••• ••••••. ... 'Call 
..... 5Call 

Reaf Es tale Package •.•. •••••.••. . 5Call 
The Manager . 5209.00 
SOltrom .......... .. 5129.00 
BPllmentory ContrOl .. .. ..... . ..•. .• 5319.00 
BPI Job Costin9 ...... . ••. 5319.00 
BPI Payroll . .... ....... . ••.•• 5319.00 
BPI General Ledger .. .• 5329.00 
Crealive I SA M .. • ••.• 519.00 
Crea tive General Ledger ....... ... .. • •.••.••• 5229.00 
Creal ive Accounts Receivable .. . ... 5229.00 
Creative Inventory •••. ...........•...... 5229.00 

VIC 20 5239 
VIC 64 Call 

VIC 6 Pack Program . .• 544.00 
VIC 1530 Commodore Da lasselle .........•.•. 569.00 
VIC 1540 Disk Drive . . ......... 5499.00 
VIC ISI S VIC Graphic Printer ... 5339.00 
VIC 1210 3K Memory Expander . . •• 532.00 
VIC 110 8K Memory Elpander . • •••••• 5Sl.oo 
16K VIC Expansion ..... ... .... • .••••• 599.00 
VIC 1011 RS232C Terminallnlerlace •••••••••. 543.00 
VIC 112 VtC IEEE·488 Interlace ...••••••. 586.00 
VIC 1211 VIC 20 Super Expander ... .... .•• •.••• 5Sl.00 
VT 232 VICTerm I Terminal Emulator .. 59.00 
VIC 1212 Programmers Aid Carlridge . .• 545.00 
VIC 1213 VICMON Machine Language Monllor .• 545.00 
VIC 1901 VIC AVENGERS .. .• 523.00 
VIC 1904 SUPERSLOT •. . • 523.00 
VIC 1906 SUPER ALIEN ... . . .. 523.00 
VIC 1901 SUPER LANDER .. . .• 523.00 
VIC 1908 DRAW PQKER . . •• 523.00 
VIC 1909 MIDNIGHT DRIVE 523.00 
VIC 1910 RADAR RAT RACE . . .•••• 523.00 

CBM 8032 
51039 

4032 •.. .• 5969.00 
4016 .................. ..... ......... •• 5769.00 
8096 Upgrade Kit . . •. 5369.00 
SuperPe!. ............. .. . ... 51599.00 
2031 5529.00 
8250 Doubled Sided Disk Drive . 51699.00 
D9060 5 Megabyte Hard Disk ....... . ...... ••• 52399.00 
D9090 7.5 Megabyte Hard Disk . . 52599.00 
8050 51299.00 
4040 .• . .. . •• 5969.00 
8300 (LeI tar Quality) .. .• 51799.00 
8023 . ...... ....... ........... . •• 5769.00 
4022 •• • • • • • . .. .. . .. . . . • . 5499.00 
Pet 10 IEEE Cable .•• 531.00 
IEEE to IEEE Cable .. • •• 546.00 
Tractor Feed lor 8300 • . ..........••••••• 5240.00 

Terminal . . ................ 513.00 
Un Word ••• ••••••••••••. 513.00 
Gra lill Menagerie .... • ••. 511 .00 
VIC PtCS .•••. 515.00 
Ticker Tape . ............ 513.00 
Banner Headliner . • ....•••••• 513.00 
RS 232 ...... ................ ...... 539.00 
VT I06A Recreation Pack A . . . . . . .. . ..•..... 544.00 
VT 101A Home Calculation Pack A . . ••• 544.00 
VT 164 Programmable Character/Gamegraphics . 512.00 
Household Finance . 521.00 
VIC Gams! .. .••.•..••.••.••• 519.00 
VIC Home Invenlory . 513.00 
VIC ReelEd II . . .. 51:1.00 
VL 101 Introduction 10 Computing . 519.00 
VL 102 Introduction 10 BASIC Programmin9 ..... 519.00 
VMll0 VIC 2() Programmers Reference Guide ... 515.00 

In·s tock items shipped same day you ca ll. No risk . no deposit on C.O.D. 
orders. Pre·paid orders receive free shipping within the continental United 
States with no wailing period for certified checks or money orders. All 
prices shown are cash prices. Add 3% for Mastercard and Visa. NV and 
PA residents add sales tax. All items subject to availability and price change. 

Monitors 
BMC 12" Green . 
Amdek 

300G 
COlor I . 
Colorl1 . 
Color III 

Tt 10 ' Color •• 
Zenith 9 ' (G reen) . 

S85.oo 

............... 5169.00 
5339.00 

•••••.••. S699.OO 
5429.00 
5349.00 

.• 5119.00 

Nev. & Pa . residents add sales tax. 

Modems 
Hayes 

Smart ....... ................. ....... 5239.00 
Chronograph ...... .. . ............. 5199.00 
Micromodem 11 . . 5219.00 
Micromodem 100 .............•••. 5309.00 

Nova tion Auto 5239.00 
o Cat ........... . 5169.00 
Ca l .. 5159.OQ 

Anchor Modem ............ 519.00 

computer mail order east 
CA LL TOLL FREE 800-233-8950 

INTERNATIONAL CA LLS AND IN PA. CALL (7171327·9575 

477 E. THIRD ST., WILLIAMSPORT, PA 17701 
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Starship Duel: A

Two-Player

Computer Game

From Program

Design

Program Design has released

Starship Duel, a two-player com

puter game written by John

Kanopa.

The object of the game is to

destroy the opponent's fleet of

Starships, while losing as few of

your own starships as possible.

The greater the number of ships

remaining in your fleet after the

opposing fleet has been de

stroyed, the higher the score.

A starship's laser fires only

in the direction that the ship

moves. Thus, quick handling of

the joystick is needed to chase the

enemy, or to get out of its way.

Each of the ten ships in a

fleet has a limited amount of

ammunition. If it is used up, the

ship is expended. It is possible to

replenish a ship's ammunition

supply by hitting a white "X" that

occasionally pops up on the

screen. But this requires quick

action, for the "X" only remains

on the screen for a brief

moment.

Starship Duel consists of

four games. Game 1 is the

simplest: one-on-one starship

combat until one fleet is des

troyed. In Game 2 the starships

become partially or totally invisi

ble as they move toward the left

and right edges of the screen.

They can still be destroyed — if

the opponent knows where they

are hiding. Game 3 has a blinking

phantom ship that moves inde

pendently across the field of

battle. If the phantom ship col

lides with another ship, the sec

ond ship is destroyed. However,

if a player hits a phantom ship

with his or her laser fire, the

phantom ship becomes that

player's ally, and will only destroy

the opponent's ships. Game 4 is a

combination of Game 2 and 3.

Starship Duel is available for

use on Atari 400/800 computers

with a memory of at least K5K.

Available on cassette, it retails for

$19.95.

Program Design. Inc.

11 Idar Court

Greenwich. CT 06830

(203)661-8799

Computer Furniture

H.S.P. (Health Science Products,

Inc.) introduces its ergonomically

designed Computer Furniture,

the DataLeggett.

This split-level CRT Work

station is comfort engineered to

meet individual needs. A major

feature of the Workstation is the

frontal placement of the copy

holder, or leggett. The

New Software Releases

20% DISCOUNT
A
ATARI

■ DATASOFT • Your Cost

Pacific Coast Hwy. DiskorCass 2396

Shooting Arcade Disk or Cass 2396

• BRODERBUND ■

Chopllfter Disk 27"

David's Midnight Magic Disk 27"

• SIRIUS •

Cyclod Disk 2396

Snake Byte Disk 23"1

■ ADVENTURE INTERNATIONAL .

War Disk 199fi

Combat Disk 199r

■ ARCADE PLUS■

Arcade Baseball Disk 27 '

Cass 2396

Night Rally Disk 2T">

Cass 23""

- SYNAPSE•

Nautilus DiskorCass 23""

Slime Disk or Cass 23"'

,' far

I*
■•oc

SSS9■

i

ATARI 800
16K $649

32K $728

48K $799

ATARI 400
16K $309

32K $409

48K $515

410 Program Recorder $75

810 Disk Drive $439

830 Modem $155

850 Interface $159

825 80 Column Printer $589

16K Ram Module $79

INTEC

32K Ram Board S95

48K Ram Board $195

Frogger Cass or Disk 2796

Jawbreaker ... Cass or Disk 2396

Mousekattack Disk 2796

Pool 1.5 Disk 27»6

Apple Panic Disk 2796

Raster Blaster Disk 2396

Gorf Disk 31"6

Tumble Bugs Disk 2396

Wizard of Wor Disk 3196

Ghostly Manor Disk 1996

Soft Porn Adventure . . . Disk 2396

Threshold Disk 3196

Empire of the Overmind Cass 240D

Disk 2800

Galactic Chase Cass 1996

Disk 2396

Crossfire Cass or Disk 2396

Datestones of Ryn Cass or Disk 1S1"1

Match Racers Disk 239"

The Shattered Alliance Disk 319''

Rear Guard Cass 1596

Disk 1996

ORDERING INFORMATION: We accept VISA/MASTERCARD. Cashier Check. Money

Order, or Personal Check (Allow M days to clear). California residents add 6% Sales Tax.

SHIPPING INFORMATION: We ship All Orders UPS. ADD $2.00 for software orders

of any amount. Hardware orders add 2%.

CALL or WRITE for FREE CATALOG. All Atari Software at a 20% Discount

21999 Van Buren Street

Grand Terrace, CA 92324

ELECTRONICS <™> 733-0556
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Program Design has released 
Sta rship Duel, a two-playe r com­
p u te r ga me wrillen by John 
Kanopa . 

The object of the ga me is to 
destroy the o ppon ent 's fl ee t of 
starships, while losing as few of 
yo ur ow n starships as possible. 
T he g reate r the numbe r o f ships 
remaining in yo ur fl eet a fter the 
opposing fl ee t has been de­
stroyed , th e hi g he r the score. 

A starship's laser fires o nl y 
in th e directio n that the ship 
moves. T hus, quick ha ndling of 
thejoysti ck is needed to chase th e 
enem y. or La gel out of its way. 

Each ohhe ten ships in a 

COMPUTE! 

fl ee t has a limited amo unt of 
a mlllunitio n . If it is used up , the 
ship is ex pended. It is possible to 
rep leni sh a ship's a mmuni tio n 
su pply by h itting a while "X" that 
occasio nall y pops up o n the 
screen. But th is requires quick 
action , for the "X" a ni )' remains 
o n the screen for a b rief 
Illomenl. 

Sta rship Duel consists of 
fOll r games. Game 1 is the 
simplest: one-on-o ne sta rship 
combat unti l o ne fl eet is d es­
troyed . In Came 2 the starsh ips 
become partia ll y o r tota lly invi si­
ble as they move toward the left 
and rig h t ed ges of the screen. 
T hey can still be d es troyed - if 
the opponent kn ows where they 
are hiding. Came 3 has a blinking 
phantom ship that moves inde­
pe nde ntl y across th e fi eld o f 
ballle. I f the phan tom shi p co l­
lides with another ship, the sec­
ond ship is d estroyed . However , 
if a playe r hits a phantom ship 

New Software Releases 
20% DISCOUNT 

· DATASOFT . Your Cost 
Pacific Coast Hwy. Disk or Cass 2396 

Shooting Arcade Disk or Cass 2396 

· BRODERBUND . 
Chopllfter ........ Disk 27 96 

David's Midnight Magic Disk 2796 

· SIRIUS · 
Cyclod . . . . . . . . . . . . . . . . Disk 2396 

Snake Byte .. Disk 2396 

· ADVENTURE INTERNATIONAL· 
War .................. . 
Combat 

Disk 
Disk 

Ii II 

410 Program Recorde r 
810 Disk Drive 
830 Modem 
850 Interface ....... . 

ATARI800-
16K S649 
32K $728 
48K $799 

ATARI 400-
16K $309 
32K $409 
48K $5 15 

825 80 Column Printe r . 
16K Ram Modul e 

. $75 
$439 
$155 
$159 
5589 

$79 

INTEC 
32K Ram Board 
48K Ram Board 

$95 
$195 
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with his o r he r lase r fire. th e 
phantom ship becomes th a t 
playe r 's a ll y, and will o nl y destroy 
the opponent's ships. Came 4 is a 
combina tion of Came 2 and 3 . 

Starship Duel is avai lable for 
use o n Atari 400/800 compute rs 
with a meino ry of at least 16 K. 
Ava ilable o n casselle , it re tai ls for 
$ 19.95 

Program Design, Inc. 
I I I daI' COliI'I 
Creel/wich, CT 06830 
(203)661-8799 

Computer Furniture 
H .S. P. (H ealth Science Products, 
Inc.) introduces its e rgo nom ica ll y 
designed Com puter Furniture, 
the Data Leggett. 

T his spli t-level CRT Work­
statio n is comfo rt eng ineered to 
meet indi vidua l needs. A major 
fea ture of th e Wo rkstation is th e 
fronta l placemelll of th e co py 
holder, or leggett. The 

Frogger .. ..... Cass or Disk 
Jawbreaker .. Cass or Disk 
Mousekattack ......... Disk 
Pool 1.5 ...... . ........ Disk 
Apple Panic ...... • .... Disk 
Raster Blaster ......... Disk 
Gorf ................... Disk 
Tumble Bugs .. ........ Disk 
Wizard of Wor ... .... . Disk 
Ghostly Manor . ....... Disk 
Soft Porn Adventure ... Disk 
Threshold '" _ . Disk 
Empire of the Overmind Cass 

Disk 
Galactic Chase _. _ Cass 

Disk 
Crossfire ..... _ Cass or Disk 
Datestones o f Ryn Cass or Disk 
Match Racers . ... . _ Disk 
The Shattered Alliance Disk 
Rear Guard ............ Cass 

Disk 

2796 

2396 

2796 

2796 

2796 

2396 

3p6 
2396 

31 96 

1996 

2396 

3p6 
2400 

2800 

1996 

23 9 1> 

23 9 1> 

159 1> 

23 9 1> 

3pl> 
159 1> 

199 1> 

· ARCADE PLUS · 
Arcade Baseball Disk 2796 

Cass 23 9 1> 

Night Rally . .... Disk 2796 

Cass 2396 

ORDERING INFORMATION, We accept VlSA/ MASTERCARD. Cashier Check. Money 
Order. or Personal Check (Allow 14 days to clear). California residents add 6% Sales Tax. 
SHIPPING INFORMATION: We ship All Orders UPS. ADD $2.00 for software orders 
of any amount. Hardware orde rs add 2%. 

· SYNAPSE· 
Nautilus .. 
Slime ...... . 

Disk or Cass 2396 

Disk or Cass 2396 

CALL or WRITE for FREE CATALOG. All Atari Software at a 20% Discount. 

SPORT 'N' 
SOUND 

ELECTRONICS 

21999 Van Buren Street 
Grand Terrace. CA 92324 

(714) 783-0556 



ECLECTIC SYSTEMS CORPORATION
Order TOLL FREE 1-800-527^135

P.O. Box 1166 16260 Midway Road

Addison, TX 75001 (214)661-1370

Authorized V" Commodore service center

Sales and Service of the complete line of Commodore products

In a hurry? Check our modular exchange program

commodore

HARDWARE:

CBM 8032 Computer, 80 Column S1065

CBM 8050 Disk Drive 1299

CBM 4032 Computer, 40 Column 965

CBM 4040 Disk Drive 965

CBM 4022 Printer 595

CBM VIC 20 Computer 259

CBM VIC 1515 Printer 349

CBM 8300P (DIABLO) 1799

CBM VS100 Cassette 65
PET to IEEE Cable 33
IEEE to IEEE Cable 39

SOFTWARE:

OZZ 289

Wordcraft 80 289
The Manager(Data Base) 240

Wordpro 5+ 319

Wordpro 4+ 299

VISICALC 169

MUMPS for Super PET 299
CMS Accounting System call

Assembler Development

Package

BASF Diskette. Box of 10 30

ANS MUMPS Programmers Reference Manual S17 50

MUMPS Pocket Guide 2.00

Computer Programming in ANS MUMPS 1 7 50

RS232 Interface for Commodore VIC 20 39 95

EIO has two serial asynchronous RS232 ports, two parallel ports

with handshaking, one shift register, two 16 bit timers, and room

(or two optional buffer IC s 188 00

EIO-C Alternate character generator ROM board for screen display

allows you to display characters or graphics of your choice

Alternate characters are soft selectable EIO board required Call for price

EIO-TX Terminal ROM for EIO firmware to turn your CBM into a

communications terminal. Store and transmit from disk to

remote host and terminal EIO board required 49.95

EIO-RS232 Cable for EIO board 28 00

BOOKS:

Commodore Software Encyclopedia

2nd edition

The PET Revealed

Library of PET Subroutines

PET Interfacing

PET Basic

PET and IEEE 488 Buss

9 95

19 95

19 95

16 95

12 95

15 00

OTHER:

EPROM Burner for CBM burns 2716. 2732 & 2532 89 95

Software for EPROM Burner on CBM 15 95

DC Hayes Smart Modem 239 00

ESC-100 RS232 interface manual selector

—switch select between device A. B.

or C; switching 25 conductors.

Requires no input power and uses re

ceptacle type DB25S 140 00

ESC-120M43TTY-EIA/CljRRENT LOOP

interface unit—converts TTL level

Signals from the M43 lo EIA or 20ma

outputs Convert EIA or 20ma inputs

back to TTL level signals for the M43.

Single printed circuit mounts inside

the M43 Comes with interface

cable 65 00

ESC-140 RS232 standard interface cable

ki! Build your own cable

7 conductor 16.00

12 conductor - 19.95

ESC-150 The Electronic Switch/Poller

allows a single computer serial port

to selectively communicate with an

assortment of peripheral devices As

many as seven serial asynchronous

and sin parallel devices may be

selected This concept effectively

creates a simplified multi-drop, polled

environment The computer main

tains control of the network and may

seize any of the peripherals by trans

mitting a simple escape sequence to

the" ESC-1501 488 00

ESC-170RICKETYMETEr-!ndispens-

able hand-held tool for trouble

shooting, checkout and installation

of RS232 type serial line communica

tions systems 69.95

ESC-180 RICKETYTRAp is a small

hand-held device which when inter

posed in an EIA/RS232 line can

monitor and trap on any specific

ASCII, binary, or control character

The RICKETYTRAp can also monitor

and trap on any specific range of

characters bit selectable This

device can also check (or type of

parity being sent and proper (raming

The RICKETYTRAp is switch select

able for 1 or 2 stop bits and can

operate at speeds of 150 to

9600 baud Call for price

ESC-200 PREDITOR is a small micro

processor with ROM firmware. RAM.

and 8 RS232 asynchronous serial

input/output ports The PREDITOR

is available in either stand-alone, self-

contained, or rack-mounted models

The PREDITOR can be programmed

by firmware to function as a prompter

and editor in a distributed processing

network, transforming 4 dumb

asynchronous terminals into 4 intel

ligent terminals communicating with

4 computer asynchronous input

output ports Call for price

ESC-861M The DATA CONCENTRA

TOR accepts data from a multitude of

inputs—printers. CRTs, parallel

ports, status hnes. etc —then trans

mits the composite (multiplexed!

data stream down a high speed

synchronous serial line to a remote

DATA CONCENTRATOR There-

mote DATA CONCENTRATOR

separates (demuxesl the composite

data into its original form to be trans

mitted to the computer ports

Alternately, multiple computer port

data is multiplexed, transmitted

down the high speed synchronous

serial line, demuxed. and finally dis

patched to the individual

terminals 350 00

Call toll-free for shipping charges.

Order TOLL FREE 1+800-527-3135
10 AM to 4 PM CDT Monday through Friday

Texas residents call 1+214-661-1370
VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. "Certified Check" accepted.

PERSONAL CHECKS REQUIRE 2-WEEK WAITING PERIOD.

Units in stock shipped within 24 hours, F.O.B. Dallas, Texas.

All equipment shipped with manufacturer's warranty.

Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes.

Be sure to write to the address at the top of this ad for more information. Dealer inquiries welcome.

ECLECTIC SYSTEMS CORPORATION M~ ~ P.O. Box 1166 16260 Midway Road 
0"", TIILLF"E1."~52""35 = -= Ad",,,, TX '500' (214, 66'·'3'0 

Authorized 1(::1 Commodore service center 
Sales and Service of the complete line of Commodore products 

In a hurry? Check our modular exchange program 

... 
• 

HARDWARE: 

CBM 8032 Computer, 80 Column 
CBM 8050 Disk Drive 
CB M 4032 Computer, 40 Column 
CBM 4040 Disk Drive 
CBM 4022 Printer 
CBM VIC 20 Computer 
CBM VIC 1515 Pr inter 
CBM 8300P (DIABLO ) 

commodore CBM VS 100 Cassette 

51065 
1299 

965 
965 
595 
259 
349 

SOFTWARE: 

OZZ 
Wordcraft 80 
The Manager (Data Base) 
Wordpro 5 + 
Wordpro 4 + 
VISIC ALC 
MUMPS fo r Super PET 
CMS Accounting System 
Assembler Deve lopment 

Package 

289 
289 
240 
3 19 
299 
169 
299 
call 

PET to I EEE Cable 
IEEE to IEEE Cable 

1799 
65 
33 
39 BASF Diskette, Box of 10 

77 
30 

ANS MUMPS Programmer s Reference Manual 
MUMPS Pocke t Guide 
Computer Programming in ANS MUMPS 
RS232 Interface for Commodore VIC 20 
EIO has' two serial asynchronous RS232 ports. two parallel ports 

With handshaking, one shill reg ister. two 16 bit limers, and room 

$1750 
2.00 

17 .50 
3995 

for two optional bu ller IC's. 188.00 
EIO -C Alternate character generator ROM board for screen display 

allows you to display characlers or graphics of your choice. 
Alterna le characters are soft selectable EIO board required. Call for pnce 

EIC-TX Term inal ROM for EIO firmware to turn your CBM into a 
communications terminal. Store and transmit from disk to 
remote host and terminal EIO board reqUired 49.95 

EIO-RS232 Cable lor EIO board. 2800 

BOOKS: 
Commodore Software Encyclopedia 

2nd edit ion 
The PET Revealed 
library of PET Subrou tines 
PET Interfacing 
PET BasIc 
PET and IEEE 488 Buss 

OTHER: 
EPROM Burner fo r CBM burns 27 16 . 2732 & 2532 
Software fo r EPROM Burner on C8M 
DC Hayes Smart Modem 

ESC-tOO RS232 Interface manual selector 
- SWi tch select between device A. 8 . 

seize any of the peripherals by trans­
mitting a simple escape sequence to 

con tained . or rack-moumed models 
The PREDITOR can be programmed 
by ti rmware to funct ion as a prompter 
and edi tor rn a distrrbuted processrng 
nelwork , trans formrng d dumb 
asynchronous terminals mto 4 mtel­
IIgent termmals communlcalmg With 
4 computer asynchronous lnpull 

or C; switChing 25 conductors. 
Requi res no inpu t power and uses re-
ceptacle type 08255. 140 .00 

the ·· ESC-150·· 488.00 
ESC-170 RtCKETY METEr-lnd lspens· 

able hand-held tool tor Trouble­
shooting. checkou t and mstallat!On 
of RS232 type serral lme communica-
tions systems 6995 

995 
1995 
1995 
1695 
1295 
15 00 

8995 
1595 

23900 

ESC-120 M43 TTY-EIA/CURRENT LOOP 
mter face unit - converts TTL level 
Signals Irom the M43 to EIA or 20ma 
outputs Convert E IA or 20ma Inputs 
back to TIL level signals for the M43. 
Single prmled circuit moun ts inSide 

ESC-180 RICKETYTRAp IS a small 
hand-held dev ice which when Inter­
posed in an EIA/ RS232 line can 
mOnitor and trap on any spec ific 
ASCI I. binary. or control charaCler 
The RICKETYTRAp can also moni tor 
and trap on any specif iC range of 
characters bi t selectable ThiS 
deVice can also check for type of 
pari ty berng sent and proper frammg 
The RICKETYTRAp IS SWi tch selec t­
able for 1 or 2 stop bits and can 
operate at speeds of 150 to 

ou tpul DOrIs Call lor price 

the 1'.14 3 Comes With mterface 
cable 6500 

ESC-1 40 RS232 sta ndard Interlace callie 
ki t BUild your own ca ble 

7 conductor 1600 
12 conductor 1995 
ESC-ISO The Electronic SWltch/ Polier 

allows a smgle computer serial port 
to selectively communicate With an 
assortment 01 perrpheral deVices As 
many as seven serial asynchronous 
and SIX parallel deVices may be 
selec ted ThiS concept effectively 
creates a Slmphfled multi-drop. polled 
environment The computer maln­
tarns control of the network and may 

9600 baud Call for pnce 
ESC-200 PREDITOR IS a small micro­

processor With ROM firmware. RAM . 
and 8 RS232 asynchronous serial 
Input/output ports The PREDITOR 
IS avail ab le m either stand-alone. self-

Call toll-free for shipping charges. 

ESC-86 1M The DATA CONCENTRA­
TOR accepl s dala from a multitude o f 
Inputs-printers. CRTs. parallel 
port s. status hnes. etc - then trans· 
milS the composi te (mul tiplexed) 
data stream down a high speed 
synchronous serial line to a femote 
DATA CONCENTRATOR The re­
mOle DATA CONCENTRATOR 
separates (demu){es) the composite 
data mto ItS Original form to be trans­
mitted 10 the compu ter ports 
Alternately. mul\rple compuler POf! 
data IS multiplexed. Ifansml tted 
down the high speed synch ronous 
senalline. demuxed. and frnally diS­
patched to the rndlVldual 
termmals 850 00 

Order TOLL FREE 1+800-527-3135 
lOAM to 4 PM cor Monday through Friday 

Texas residents call J + 2 J 4-661- J 370 
VISA. MASTER CHARGE, MONEY ORDERS, AND C.OD. "Certified Check" accepted. 

PERSONAL CHECKS REOUIRE 2-WEEK WAITING PERIOD. 
Units in stock shipped within 24 hours, F.OB. Dallas, Texas, 

All equipment shipped with manufaaurer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes. 
Be sure to write to the address at the top of this ad for more information. Dealer inquiries welcome. 
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DataLeggett holds the source

document in front of the operator

between keyboard and screen, so

the operator doesn't need to

constantly look off-side at refer

ence material. It can be adjusted

in degree of tilt and lifts up for

access to a storage area.

The height adjustable video

display platform slants for op

timum glare control from over

head lighting and windows. This

design provides proper viewing

position and distance from video

display to reduce eye strain.

M.S.P. Computer Furniture

P.O. Box 5545

Birmingham, AL 35207

File Management

Software For

The Apple III

Apple Computer, Inc. announces

Quick File III, a filing system for

managing small to medium size

collections of information on the

Apple III personal computer.

With Quick File HI, a doctor,

small business owner,

homemaker, or scientist can

quickly turn receipts, notes, lists,

and schedules into coherent files

and reports. Quick File III allows

for simple arrangement of re

cords in alphabetic, numeric,

dale, or time order and saves

time and effort in producing

repetitive reports, calculations,

and corrections. Two types of

report formats — tables (rows and

columns) and labels or index

cards — can be easily created and

printed.

Quick File III...

— allows the user to design forms

to meet special needs

— allows categories to be added

and deleted without retyping

previously-held information

— can selectively search, display,

and summarize records

— can view many records

simultaneously

-can "talk" to Apple Writer III

and other ASCII character files

The program provides these

additional convenient reporting

features:

— calculates totals and subtotals

of numeric information

— contains a calculated column

(for percentages, the sum ol two

other columns, etc.)

— allows for the choice of which

rows and columns arc printed

and in what order.

The program (product

#A3D0020) requires an Apple

III system with at least 128K

bytes RAM. It has a suggested

retail price of $100, and will be

available in late August from

authorized Apple dealers.

Apple Computer, Int.

20525 Mariani Aw.

Cupertino, CA 95014

(408)973-3019

Colorport

Cartridge For

TRS-80 Color

Computer

The Colorport plug-in cartridge

adds I/O capability to the TRS-80

(lolor Computer, resulting in a

cost-effective 6809-based control

system. This unit adds two fully

programmable 8-bit bidirectional

parallel ports with full hand

shaking, which can be configured

by the user for versatile inter

facing to peripherals. Interrupts

are supported, and important

computer voltage and logic lines

are brought out to the standard

44-pin edge connector. The

Colorporl has its own power

supply, ensuring no system power

degradation.

A socket in the cartridge

allows insertion of either 2K

bytes of RAM or 2K bytes of

EPROM. This allows software for

the control of I/O operations to

be stored separately from the

main user memory space. Provi

sion is also made for selection of

autostart of the memory in the

cartridge and of synchronous

reset of the Colorport and the

computer.

The Colorport cartridge

comes complete with power

supply and full instructions, and

sells without any memory for

$129.95. 2K RAM chips are

available for $19.95 each, 2K

EPROMS are available for $12.95

each.

Maple Leaf Systems,

P.O. Box 2190

Station "C", Downsview

Ontario, Canada M2N-2S9

Educational Shows

Scheduled

ECCO, The Educational Com

puter Consortium of Ohio, pre

sents the Second Annual Educa

tional Computer Fair on October

16, 1982, at Cleveland State

University.

Forty workshops for begin

ning and experienced computer

users, small discussion groups,

audio-visual displays, vendor

exhibits, and student demonstra

tions will be held. This is a fair

for educators K through College,

by educators, for educators.

For further information

contact:

Ellen Rickman

ECCO Coordinator

4777FarnhurstRd.

Cleveland, 01144124
4 * * * * * *

Commodore is planning a series

180 

OataLeggeu holds the sou rce 
document in front o f the operator 
between keyboard and sc reen, so 
the operato r doesn't need to 
constantl y look off-s ide at refer­
ence material. It can be adjusted 
in degree of tilt and lifts up for 
access to a storage area. 

The height adjustable video 
display platform slan ls for op­
timum glare control fro lll over­
head lighting and windows. T his 
des ign provides prope r viewing 
position and distance from video 
displa y to reduce eye strain. 

H.S. P. Com/JUter FlInlilllre 
P.O. 80x 55-15 
Birmingham. AL 35207 

File Management 
Software For 
The Apple III 
Apple Compute r, Inc. an nounces 
Quick File III . a filing system for 
managing sinalllo medium size 
co llections of info rmation o n the 
Apple III personal com pUle r. 

Wilh Qu ick File III , a docto r. 
sllla ll business own er , 
hOllle maker, o r scie nti st ca n 
quickl y turn rece ipts, notes, lists, 
and schedules into coherent fil es 
and repon s. Quick File III a llows 
for simple arrangement of re­
cords in al phabeti c, numeric, 
dale . or lime order and saves 
time and effort in producing 
repetitive reports , ca lculations, 
and corrections. Two types of 
repon fo rmats - tables (rows and 

COMPUTE! 

columns) and labels or index 
cards - can be easil y created and 
printed. 

Quick File 111. .. 

- all ows the user to design fOrlns 
to meet special needs 
- allows Gllegories LO be added 
and deleted without ret)'ping 
prev iously- held information 

- can selecti vely sea rch, display, 
and sLllllmarize records 
- ca n view man y reco rds 
simul ta neousi)' 

- can "ta lk" to Apple Write r III 
and othe r ASC II character files 

The program provides these 
add itio nal conve nient reporting 
features: 

- calcu lates tota ls and subtotals 
of numeric information 
- cO llla in s a calcu lated colulllll 
(for percentages. the sum of t\\'o 
othe r co lumns, etc.) 
- allows fo r the choice o f which 
rows and columns are printed 
and in what order. 

The program (product 
#A300020) requires an Apple 
I I I system with at least 128K 
b)'tes RAM. It has it suggested 
reta il price of 100, and will be 
avai lablc in laLc August from 
authorized Apple dea le rs. 

AI)I)'" CumIJIII' I', I llc. 
20525 Ni ll ria IIi Ave. 
GIII)('/'liIlU, Gil 95014 
(408)973 -30 19 

Colorport 
Cartridge For 
TRS·80 Color 
Computer 
The ColOl'po rt plug-in ca rtridge 
adds 110 capabiliLy 10 the TRS-80 
Color Computer, resulting in a 
cost-effecti ve 6809-based control 
system. Th is unit adds two full y 
programmable 8-bit bidirectional 
pa rallel ports with full hand­
shaking, which can be configured 
by the use r for versatile inter­
facing to peripherals. Interrupts 

August. 1982 Issue 27 

are supported, and impo rtant 
compute r voltage and logic lines 
are brought oul to the standard 
44-pin edge connecto r. T he 
Colorport has its own power 
supply, ensuring no system power 
degradation. 

A so~ket in the ca rtridge 
allows insertion o f either 2K 
bytes of RAM or 2 K bytes of 
EPROM . This a ll ows software for 
the control of 1/0 operations to 
be stored separate ly from the 
main user melna !"), space. Provi­
sion is also made fo r selection o f 
autosta rt o f the memory in the 
cartridge and of synchronous 
reset of the Colorport and the 
compute r. 

The Colorport cartridge 
comes complete with power 
supply and full instructions, and 
sells withouL any memory for 
$ 129.95. 2K RAM chi ps are 
ava ilable for $ 19.95 each , 2 K 
EPROMS a re ava ilable for S 12.95 
each. 

Mal)le Leaf S),slems, 
P.0. l3ox2 190 
Station "e", D OWII5Vil'w 

Onlario, Ca llflda ;\12N-2S9 

Educational Shows 
Scheduled 
ECCO, The Educational Com­
pute r Consortium of Ohio, pre­
sents the Second Annual Ed uca­
tional Compute r Fair on October 
16, 1982 , a t Cleve land State 
University. 

Forty workshops for begin­
ning and ex perienced compute r 
use rs, small discussion groups, 
audio-visual displays, vendor 
ex hibits, and student demonstra­
tions will be held. This is a fair 
for educators K through College, 
b)! ed uca to r-s , lo!" educa tors. 

For furt her info rmati on 
conlaCl: 

Ellen Richman 
ECCO Coordinator 
-1777 Fum/1111'S! Rd. 
CIi'vl' lalld,01-14-1124 

** * ** * * 
Commodore is plannin g a series 



DISCOUNT COMPUTER
APPLE

Crossfire

Cannonball Bht:

Mouskatiack

Band its

Lemmings

A2-FS 1

AP-PBI (PinOalli

Goldrush

Deadline

Eliminator

Raster Blaster

PFS
DB Master

IG. Game Paflcles
T.G Joystick

Visicalc 3.3

Frogger

The Joyporl

Snack Attack

Gorgon

Hi-Res Aflv -2 Wiz and Princess

Hi-fles AOv x 1 Mission Asteroid

Hi-Res Aflv ;:5 Time Zone

David's Midnight Magic

The Home Accountant

Apple Panic

Bug Attack

Magic Window

Super Teil II
VisilrendWisiploi

Castle Wolfenstein

S 2995

34 95

34 95

34.95

2995

29 95

29.95

34.95

49 95

24 95

29.95

125 00

229 00

39.00

59 00

250 OQ

34 95

74.95

29 95

39 95

32 95

19.95

99 95

34.95

74.00

29.95

29.95

99 95

150.00

30000

29.00

S 2100

25 00

25.00

25.00

21.00

21.00

21.00

25.00

36.00

18 00

21.00

90 00

165.00

29.00

44 00

190.00

25 00

54.00

2100

29.00

24 00

14.00

72.0Q

25.00

54.00

21.00

21.00

72.00

100 00

240 00

2100

(icommodore A
ATARI'

fldventti-es 1-12

WordStar

DataStar

Mailmergc

Super sort

BpeuSbi
WordMastei

CalcSiar

Basic Compiler

Basic - SO
dBase II

SuperCalc

Graham Dorian -

Accounts Payable

Graham Dorian -

Accounts Receivable

S129 00 S 97 00

495 00 350 00

350 00 275 00

150.00 100.00

25000 175 00

25000 175 00

15000 100 00

29500 19000

395 00 295 00
350 00 260 00

700 00 520.00

295 00 225 00

1000 00 720 M

1000 00 720 OC

TRS-80

Attach Force (d)

Galaxy Invasion (I)

Invasion Orion (d) (t)

Sorcerer of Siva (d) ft|

Rescue at Rigei(O) (I)

S 19.95 S

15.95

24.95

29 95

29.95

Temple of Apshai

The Home Accountant Plus

Maitiemagic

IBM Joysticks
Visicalc

Visicalc;256 K ■

Deadline

SuperCalc

S 39 95

150 00

89 95

64 95

200.00

250 00

49 95

295 00

S 29 00

110.00

70 00

48.00

160.00

200 00

36.00

220 00

Crush. Crumble & Chcmp (rJ| (I) 29 95

Hellfire Warrior (d) (t) 39.95

Galactic Trader (t) 14.95

Galactic Trilogy (d) 39.95

Le Slick 39.95

Sargonll(t) 29 9S

Battle of Shilori (t) 24.95

Tigers in trie Snow (t) 24 95

Flight Simulator (t) 25.00

Alien Armada (0) 18 95

Adventures' 1-12 (Gold Ednion) (1)100.00

16 00

12.00

18 00

22 00

22 00

29 00

11.00

29.00

2900

2100

1800

18.00

19 00

14 00

75.00

SUPER SPECIALS
Zenith 12 " Green Monitor S120.00

Intec 32K Board (Alan] 585.00

T = Cassette

C-Cartridge

Bog Attack (il)(1| S29 95

Crosshre(d)(l) 39 95

Deadline Id) 49.95

Megalegs(l) 34 95

Ghost Hunter |d) 34 95

PacMan (c) 44 95

Centipede (c) 44 95

Tumble Bugs(d| 29.95

Action Quest {did) 29 95

Battle Trek (d) 39.95

Star Warnot |t) 39 95
SCRAM (1) 24 95

Invasion Orion (rj|(t) 24 95

Survival/Adventure (t) 24.95

Personal Finance Management 74 00

Jawbreaker {di (t) 2995

Frogger (d| 34 95

Raster Blaster (d| 2995

Apple Panic (d| 2995

Text Wizard (o) 9995

Match Racers (d) 2995

Visicalc (d) 25000

Hi-Res Adv Via and Princess (d| 0)32 95

Star Raiders (C) 4995

Asteroids (C) 44.95

K-Razy Shootout (c) 4995

Midway Campaign (t) 1600

Crush. Crumble and Chomp (t) 29.95

Canyon Climber (d) 2995

52100

2100

36.00

25.00

25 00

33 00

33 00

21.00

2100

29 00

29 00

16 00

IB 00

16 00

54 00

21.00

25 00

2100

2100

75 00

2100

195 00

24 00

36 00

33 00

36.00

12 00

21.00

2100

MANY MORE PROGRAMS AVAILABLE

TERMS: Send check or money order

for total purchase price, plus $2.00

for shipping. Ml residents add 4%

tax. C.O.D. accepted.

VISA AND MASTERCARD ACCEPTED

STROM «
P.O. Box 197

Plymouth, Mi. 48170

(313) 455-8022

SYSTEMS !NC.

WRITE OR CALL FOR FREE CATALOG

PHONE ORDER HOURS

4PM - 7PM MON. - FRI.
INCLUDE CARD NUMBER

AND EXPIRATION DATE WITH

CREDIT CARD ORDERS.

INCLUDE TYPE OF COMPUTER.

810 Disk Drive $429.00

We also feature tremendous savings from:

Atari

Sojtioare

Atari Program Exchange

Adventure International

Dynacomp

Quality Software

Avalon Hill

Epyx

Computer Consultants

P.D.I.

LJ.K.

Synapse

Datasoft

United Software

On-Line

O.S.S.

800 Computer 16K $639.00

Call or write for your FREE catalog.

A
ATARI

»1AHIISA REGISTERED TRAMMAIW

Shipping costs:

Software - minimum $2.50

Hardware - prices will vary (please call)

Software Street

3392 Clipper Dr.

Chino,CA91710

(714)591-3061

APPLE bllll Dlnonl 

S 29.95S 2100 
34 95 25.00 

(ccornrnodore- ""''''_" • JII ===""= .,II\.. 
AlARI R.llll Olmu~1 

Bug A11ack (a) (11 52995 
Crosslrre (d) (I) 29 95 

Crossfire 
Cannon~1I Blill 
Mouskattack 
Bandits 
Lemmings 
A2·FS 1 

34.95 2~.00 
34.95 25.00 CPM Rillit Dlnull 

AlARl' · _ _ ~ · _ _ o Deaallne (eI) 49.95 
Megalegs (I) 34.95 

521.00 
21.00 
36.00 
25.00 
25.00 
33.00 
33.00 
21.00 
21.00 
2'-00 
2'>'00 
18.00 
18.00 
18.00 

" .. 00 
21.00 
25.00 
21.00 
21.00 
75.00 
21.00 

195.00 
2< 00 
36.00 
33.00 
36.00 
12.00 
21.00 
21.00 

Ap·PBI (Pinball) 
Goldrush 
Deadline 
Eliminator 
Raster Blas ter 
PfS 
DB. Master 
T.G. Game Pad~les 
T.G. Joystick 
ViSicalc 3.3 
Frogger 
The Joyport 
Snack Attack 
Gorgon 

29.95 21.00 
29.95 21.00 
29.95 21.00 
34.95 25.00 
49.95 36.00 
24.95 18.00 
29.95 21.00 

125.00 90.00 
229.00 165.00 

39.00 29.00 
59.00 44.00 

250.00 190.00 
34.95 25.00 
74.95 ~.OO 

29.95 21.00 
3995 29.00 
32.95 24.00 

Aelventllres 1· 12 
WordSlar 
DalaSlar 
Mailmerge 
Supersolt 
SpeliSlar 
WOfdMaSltr 
CalcStar 
Basic Compiler 
BaSIC ' 80 
dliase II 
SuperCalc 
Glaham Dorian· 
Accounls Payable 
Graham Dollan • 
Aceoullts Rtceivable 

5 129.00 S 91.00 
49500 350.00 
3SD 00 275.00 
150.00 100.00 
250.00 17500 
250 00 175.00 
15000 10000 
moo 190.00 
395.00 295.00 
350 00 260.00 
70000 520.00 
295.00 225.00 

1000 00 120.00 

tOOO 00 720.00 

TRS·80 RIIIII Olstml 

Attack Force (d) S 19.95 S 16.00 
GalaJy InvaSIOn (I) 15.95 12.00 
Illvas/oll DflOO (eI) (I ) 24.95 18.00 
Sorcerer 01 Siva (a) (t) 29.95 nOll 
Rescue al Rigel (a) (t) 29.95 22.00 
CrUSh. Crumb~ & Chcmp (d) (I) 29.95 22.00 
HelUrre Waf/lOr (0) (I) 39.95 29.00 
GalacllC Tlaaer It) 14.95 11.00 
Galaclic Tlilagy (d) 39.9S 29.00 
Le Stick 39.95 29.00 
Silrgon II (I) 29.95 21.00 
Balt1e 01 Stliloh (I) 24.95 18.00 
Trgefs In the Snow It) 24.95 18.00 
Flight Simulatol II) 25.00 19.00 

Ghosl Hunter (d) 34.95 
PacMan (e) 44.95 
Cenlipede (c) 44.95 
Tumble Bugs (d) 29.95 
AC1~n Ouesl (d ) (I) 29.95 
Battle Trek (eI) 39.95 
Slar WarriOI (I) 39 95 
SCRAM (1 ) 24 95 
InvaSIOn Doon (d) (I) N 9~ 
Survival/Adventure (I ) N .95 
Personal F,naoce Managemelll 74.00 
JalliDreakef (dl (I) 29.95 
Frogger (dl 34.95 
Raster Blaster (d) 29 95 
Apple Panic (d) 29.95 
TUI Wizard (0) 9995 
Match Racers (d) 29.95 Hi· Res Mv .:;2 Wi1. and Pllncess 

Hi. Res Adv .:; 1 Mission AsterOid 
Hi· Res Adv .:;~ Time Zone 
David's Midnight Magic 

19.95 14.00 
99.95 noo IBM RIIIII 01"1111 Alien Armada (a) 18.95 14.00 

Advenlures' 1·12 IGoid Eall;on) (I) 100.00 75.00 
V,sr<:alc (d) 250 00 
H,·Res Adv Wil and Prlocess (dl (1)32.95 

The Home Accountant 
Apple Panic 
Bug Attack 
Magic Window 
Super Te. tll 
Visi trenolVisiplot 
CaS lle Woltenstein 

34.95 25.00 
74.00 ~.OO 

29.95 21.00 
29.95 2 \.00 
99,95 72.00 

lSO.DD 100.00 
300.00 240.00 

29.00 21.00 

Temple 01 Apshal 
The Home Accountan t Plus 
Ma themagic 
IB M Joysllcks 
Visicale 
V,sicalcf256 I( 
Deild!lne 
Super Calc 

5 39.95 5 29.00 
150.00 110.00 
89.95 70.00 
64.95 48.00 

200.00 t60.oo 
250 00 200.00 
4995 36.00 

295.00 220.00 

SUPER SPECIALS 
Zell1\h 12" Green MonltOI 5120.00 

Intee 321( Board (Ata ri) 5B5.oo 

' _ClIS5e11e 
o- O,s" 
C_Ca,tuoge 

Slar Raiders (e) 49.95 
AsterOids (e) 44.95 
I(·Razy Shootout (c) 49.95 
MldwaV Campai9n (I) 16.00 
Crush. Crumble aM Chomp \11 29.95 
Canyon Clrmllfr (eI) 29.95 

MANY MORE PROGRAMS AVAILABLE ~ VISA AND MASTERCARD ACCEPTED [::3 

TERMS: Send check or money order 
for total purchase price, plus $2.00 
for shipping. MI residents add 4% 
tax. C.O.D. accepted. 

810 Disk Drive . .. $429.00 

We also feature tremendous savings from : 

Atari 

Atari Program Exchange 
Adventure International 

Dynacomp 
Quality Software 
Avalon Hill 
Epyx 
Computer Consultants 

P.D.!. 
UK 

Synapse 
Datason 
United Software 
On-line 
O.S.S. 

STROM = 
P.O. Box 197 SYSTEMS INC. 

Plymouth, Mi. 48170 
(313) 455-8022 

WRITE OR CALL FOR FREE CATALOG 
PHONE ORDER HOURS 

4PM - 7PM MON. - FRI. 
INCLUDE CARD NUMBER 

AND EXPIRATION DATE WITH 
CREDIT CARD ORDERS. 

INCLUDE TYPE OF COMPUTER. 

Software Sr 
." 

-----

800 Computer 16K ... ..• _ .. . . $639.00 

Call or write for your FREE catalog. II 

""-AlARI ", 

ol' AIM .. A"£Q«jT1RED TIlAOUUoM 

Shipping costs: 
Software - minimum $2.50 
Hardware - prices will vary (please call) 

Software Street 
3392 Clipper Dr. 
Chino, CA91710 
(714) 591-3061 
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of educational shows for the fall

of 1982. At each of the locations

listed below a one-day conference

on Computers in Education will

be offered to teachers and

administrators.

These conferences will offer

a number of components in

cluding workshop sessions on

various aspects of computers in

education, "hands-on" experi

ence, a keynote speaker, numer

ous handouts and training ma

terial, a drawing for a free com

puter and the debut of many new

Commodore products.

Denver

San Francisco

Los Angeles

San Diego

Seattle

Orange County

Salt Lake City

Phoenix

Portland

— September 15

—September 22

—September29

-October 13

-October 20

-October 27

— November 10

—November 1 7

-November 30

Ti> register for any of these shows,

write to:

Commodore Business Madams

Alt'n:Jim Bussey

3330 Scott Boulevard
Santa Clara. CA 95050

or call one of the following numbers:

hi Calif. (toll-] ree) 800-422-2122

Outside Calif, (toll-free) S00-854-8055

or 408-727-1130, ext. 213

Compumax

Announces

Micropers

Compumax Associates, Inc. of

Menlo Park, California, an

nounces the availability of Micro

pers for the Atari 800. Micropers

contains both a complete payroll

system and a personnel manage

ment system.

As in the previous Micropers

versions, the payroll system cal

culates the payroll for both hourly

and salaried employees and

figures federal and California

withholding*, social security tax,

disability insurance, miscellane

ous deductions, and gross and

net pay. Using these figures, it

prints the actual paychecks.

Micropers also fills out W-2

forms and provides the values

for the quarterly 941 Report.

The Job Cost Report/Labor tells

yon how much has been spent on

labor for each job, and may be

used in conjunction with the Job

Cost ReportVMalerials in Microinv

to provide total job costing.

One feature that has been

added is the Recap Summary

Report, which gives company

totals for such categories as wages,

job costs, and taxes. Another

feature unique to this version of

Micropers is menu selections for

copying your data files, making it

even easier to safeguard your

data.

MTG
TECHNICAL

SALES

ATARI SPECIAL OF THE MONTH

ATARI 80016K 679

W48K 739

ATARI 400 16K 329

810 DISK DRIVE 449

410 PROG REC 84

850 INTERFACE 189

820 IMPCT PRINT 264

822 THERM PRINT 264

825 80 CL PRINT 629

830 MODEM 134

16K RAM MODULE 84

32K RAM MODULE 125

48K RAM MODULE 249

PASCAL AVAILABLE

REQUIRES2810

DISKDRIVES

M'SOFT BASIC 69
AXL0NRAMDISK 429

VISICALC 189

ATARI WORDPRO 119

PER FINN MNGMT 59

ASSEMBLER ED. 47

STAR RAIDERS 42

CAVERNS OF MARS 32

PAC-MAN (CART) 35

NOW y VOURE TALKING

TVPE-W-TftLK"

$329

CALL TOLL FREE

1-800-343-0854

In MA (617) 969-1790

12"BMC

COLOR MONITOR

$295

Commodore
VIO20

OUR LOW

PRICE $239
DATASETTE 67

1540 DISK 525

EXPANSION MODULE 145

1515 PRINTER 345

8K MEMORY 52

SUPER EXPANDER 59

PROGRAMMER'S AID 52

VIC AVENGER 25

INTRO TO BASIC 21

CALL FOR VIC-20

SOFTWARE

DISCOUNT PRICES

MTG Technical Sales

281 Needham St., Newton, MA 02164

Out Of State 800-343-0854 - In MA 617-969-1790

Do not send cash. Personal checks take 2 weeks to clear. Add 4% for

MasterCard and VISA. 20% deposit required for COD. UPS charges

added. We cannot ship to P.O. Box. All prices subject to change

without notice. Delivery subject to availability. In-store prices may

vary. Not responsible for typographical errors.

IN STOCK ITEMS SHIPPED WITHIN 48 HOURS

WE CARRY A COMPLETE LINE OF MICROCOMPUTER AND VIDEO EQUIPMENT

AND ACCESSORIES CALL FOR PRICES

182 

of educationa l shows for the fa ll 
o f 1982. At each ofth e loca tio ns 
listed below a one-day confe re nce 
011 Computers in Edu ca tio n will 
be offered to teach e rs a nd 
admin istrators. 

These con fere nces will ofler 
a number of components in­
cl ud ing worksho p sess io n s o n 
va r io lls aspects of com pute rs in 
educa tio n , " hands-on" ex peri­
e nce, a keynote speaker , nu m er­
o us hando llts and trainin g ma­
terial , a drawin g for a f ree co m­
pute r and th e debut of ma n y new 
Commodore products . 

Denver 

San Fra ncisl.:o 
I.os All geles 

San D iego 
Seattl e 
Orange COUllt y 

Salt Lake City 
Phoe n ix 
Portla nd 

-September 15 
-Septe mber 22 
- Sep l elllber~9 

- October 13 
- October 20 
- Ocwber'l.7 

- Novembe r 10 
- Nove mbe r 17 
- Novem ber 30 

COMPUTE! 

T o registe r [or a ll}' of these shows, 
wr ite to: 

CUlf/lIIodo l"l' R Iisiness Nl achilll!.\ 
AI!',.,:)i", Bus,I(') ' 

33JO Scoll Boulevard 
Sallia Clara, CA 95050 

o r call o ne of Lhe fo llowing numbe rs: 

I II Calif (Iollfree) 800-422-2122 
Oulside Calif (luI/ free) 800-854-8055 
"r 408-727-1 130, I'xl. 213 

Compumax 
Announces 
Micropers 
Compumax Associates, I nc. of 
Me nlo Pa rk , Ca liforn ia, an­
n o un ces the availabi lity o f Micro­
pers fo r the Ata ri 800. Micrope rs 
contains bUlh a comple te payro ll 
system a nd a pe rsonne l manage­
ment syste m. 

As in th e previo us Micrope rs 
ve rsio ns, the payro ll syste m ca l­
culates th e pa yro ll for bo th hou rl y 
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a nd sa la ri ed e mployees and 
fi g ures fed e ral a nd Califo rni a 
with ho lding*, socia l security tax , 
disa bil ity in sura n ce . tn iscell ane­
Q U S d eductio ns, a nd g ross a nd 
net pay. Us ing these fi g ures, it 
prints th e actual pa ychecks. 
Micropers a lso fi ll s o ut W-2 
forms a nd provid es th e va lues 
for th e qu a rte rl y 94 1 Re po rt. 
The J ob Cost Re port/ La bor te ll s 
you how much has been spent on 
labo r for each job, and may be 
used in conjunction with th e Jo b 
Cost Repo nJMate ria ls in Microin v 
to provide total job costing. 

One featu re that has been 
added is th e Reca p Su mmary 
Re p o rt, which g ives compa n y 
tota ls for such ca tegori es as wages , 
job costs, a nd taxes . A noth e r 
feature un iqu e to th is version of 
Micrope rs is m e nu se lectio ns for 
copying yo ur data fi les , ma king it 
eve n easie r to sa feguard yo ur 
clata . 

MTG TECHN ICAL 
SALES 

~ornrnodore 
VIC<2D 

A ® ATARI SPECIAL OF THE MONTH 

ATARI $739 
800 SAVE! 
48K 

• • ATARI 
. -- ~ 800 
--;' , $679 

ATAR I 800 t6K 
w 48K 

ATARI400 t6K 
810 DISK DRIVE 
410 PROG REC 
850 INTERFACE 
820 IMPCT PRINT 
822 THERM PRINT 
82580 CL PR INT 
830 MODEM 
16K RAM MODULE 
32K RAM MODULE 
48K RAM MODULE 

."'- ATAR I 
AlAR! 400 

$289 

679 
739 
329 
449 

84 
189 
264 
264 
629 
134 
84 

125 
249 

PASCAL AVAILABLE 
REQUIRES 2 8tO 
DISK DRIVES $42 

M·SDFT BASIC 69 
AXLON RAMD ISK 429 
VISICALC 189 
ATARI WORD PRO 119 
PER FINN MNGMT 59 
ASSEMBLERIED. 47 
STAR RAIDERS 42 
CAVERNS OF MARS 32 
PAC-MAN (CART) 35 

T\'PF.-""-'I ~\J .. K . 

$329 
CALL TOLL FREE $239 

1-800-343-0854 DATASETTE 67 
1-_~ln~M~A~(:.:6_17-,)~g-=6.:.g_-1~7.:.g0=---1 1540 DISK 525 

OUR LOW 
PRICE 

12" BMC 
COLOR MONITOR 

$295 

MTG Technical Sales 

EXPANSION MODULE 145 
1515 PRINTER 345 
8K MEMORY 52 
SUPER EXPANDER 59 
PROGRAMMER·S AID 52 
VIC AVENGER 25 
INTRO TO BASIC 21 

CALL FOR VIC-20 
SOFTWARE 

DISCOUNT PRICES 

281 Needham St., Newton , MA 02164 
Out Of State 800-343-0854 - In MA 617-969-1790 
Do not send cash . Personal checks take 2 weeks to clear. Add 4% for 
MaslerCard and VISA. 20% deposi t required lor COD . UPS charges 
added . We cannot ship 10 P.O. Box. All prices subject to change 
without notice . Delivery subject to availability. In-slo re prices may 
vary. Not responsible lor Iypographical errors. 

IN STOCK ITEMS SHIPPED WITHIN 48 HOURS 

W E CARRY A COMPLETE LI NE O F MI C ROCOMPUTER AND VIDEO EQ UIPMENT 
AN D ACC ESSORIES CALL FO R PRICES 
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In its personnel management

capacity, Micropers provides a

complete employment history for

each employee, including vital

statistics, status, position, and

earnings, both current and previ

ous. The master file also keeps

track of accumulated deductions

for each employee.

Micropers retails for $200

and comes complete with pro

gram, sample data, and thorough

user documentation. BASIC

source code is also included,

enabling you to modify the pro

gram to suit your own particular

needs. Hardware requirements

include: Atari 800, 48K, 2 disk

drives, and printer (optional).

Compumax Associates, Inc.

P.O. Box7239

Menlo Park. CA 94025

*Micropers is a California payroll

package. It must be customized for

other slates or foreign countries.

80-Column Text

Editor From

Metaresearch

The Metatext package by

Metaresearch, Inc. comes on a

single master disk, giving the

user many Apple II system

options.

Features of the package

include: full ASCII 80-coliimn
software-packed alphanumerics,

40-column option for enhanced

readability, creation routines

allowing user to make custom

fonts, a text formatter, and vari

ous line-oriented text editors.

The package includes a serial

output program which will drive

most RS232 printers from the

existing Came I/O connector.

The Metatext user can mix

alphanumerics with graphics in

arbitrary ways. This is because

the font display routines, which

use Apple II high-resolution

graphics, have a memory-forcible

blind cursor option for posi

tioning characters.

The SO-column option is

useful for editing and formatting,

because the Apple display ap

pears like the true printed page.

Because CRTs vary in their reso

lution (a composite video monitor

is best for Metatext), the package

comes with 40-column font which

is highly readable. As an example

of arbitrary font, a Cyrillic (Rus

sian language) text editor is sup

plied on the standard disk master.

Editors which handle such for

eign fonts, or even symbol tables

for process control, are, in prin

ciple, capable of driving dot-mat

rix printers so that arbitrary font

hard-copy can be obtained. All

that is required is a dot-matrix

printer which allows random-

access dot printing. Then the

user can create custom sub

routines with which to drive the

THE MONKEY WRENCH FOR ATARI

$49.95

A BASIC and machine language

programmers aid for BOO users.

Plugs into right slot and works

with ATARI BASIC. Adds 9 new

direct mode commands in

cluding auto line numbering,

delete lines, change margins,

memory test, renumber BASIC,

hex.'dec conversion, cursor ex

change, and machine language

monitor.

The monitor contains 15 commands used to interact with

the 6502. Some are display memory/registers, disassem

ble, hunt compare, hex/dec convert transfer memory, and

printer set/dear. Uses screen editing.

CASSETTE BASED MACRO

^ ASSEMBLER/EDITOR

'The Compatible Assembler/Editor"

• Macros, Conditional Assembly, String search and/or

replace, standard mnemonics, (Ex: LDA ILABLE), Y)

• Long labels, MOVE, COPY, AUTO, DELETE, PUT, GET, etc

EPROMS - HIGH QUALITY, NOT JUNK

Use with PET, APPLE, ATARI, SYM, AIM, etc. 450 ns. $6-50

for 2716, S12.50 for 2532.

EPR0M PROGRAMMER

FOR PET AND ATARI COMPUTERS

The BRANDING IRON is an EPROM programmer especially

designed for PET and ATARI computers. Programs 2716

and 2532 type EPROMs. The PET version plugs into the

cassette and UO port and comes with software which adds

the programmer commands to the PET monitor. The

ATARI version plugs into controller jacks and comes with

a full fledged machine language monitor which provides

30 commands for interacting with the computer and the

BRANDING IRON.

PET-575.00 ATARI-$119.95

5% INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. S22.50/10 or S44.50/20

PET TERMINAL SOFTWARE

A buy you RS-232 users can't pass-up. Includes

RS-232 hardware with a sophisticated software

package. May be controlled via keyboard or from

BASIC. A super buy. S129.95

STARWRITER FID DAISY WHEEL PRINTER

PARALLEL - $1495, RS-232 - $1680. TRACTORS - $210

SIGNALMAN MARK I DIRECT CONNECT

MODEM - $89.50

Standard 300-baud, full duplex,

answer/originate. Powered by

long lasting 3 volt battery (not ^

included). Cable and RS 232

connector included.

MAE SOFTWARE DEVELOPMENT SYSTEM

FOR PET, APPLE, ATARI SiBn

'The Compatible Assembler"

• Professional system for development of Machine Lan

guage Programs. 31 Characters per label.

• Macro Assembler/Text Editor for Disk-based systems.

• Includes Word Processor for preparation of Manuals, etc

• Standard Mnemonics - Ex.: LDA (LABEL), Y

• Conditional Assembly, Interactive Assembly.

• Editor h3s string search/search and replace, auto line

numbering, move, copy, delete, uc/lc capability.

• Relocating Loader to relocate object modules.

• Designed with Human Factors Considerations.

BEFORE YOU BUY THAT OFF-BRAND ASSEMBLER,

WRITE FOR OUR FREE DETAILED SPEC SHEET.

FL*SHI| EHS Management has decided

to allow (50.DC credit to ASK/TED

owners irtio want to upgrade to llftE.

To get this credit, return ASM/TED

nanual with ortler for HUE.

3239 Linda Dr.

Winston-Salem,N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!
MasterCard
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I nits pe rsonnel management 
capacily, Micropers provides a 
complele employmelll hislory for 
each employee, including ,·ila l 
statist ics, sta tus, pos ition , a nd 
earn ings, both current a nd previ­
ous. T he maSle r file also keeps 
track o f accu mu laled deduclions 
for each em ployee. 

Micrope rs reta il s for $200 
a nd comes complete with pro­
gram , sa m ple da ta, a nd th o rough 
user docu Ill emalion. BAS I C 
source code is also included , 
enabling you LO modify the pro­
g ram to suit yo ur own particu lar 
needs. Ha rd wa re requ irements 
include: Ata ri 800, 48 K, 2 disk 
dri ves, and primer (oplional). 

C01ll/mwax Assoria l l'S, f ll c. 
/>.0. liox 7239 
IV/Cillo Par/{, CA 94025 

*Mic.: ropers is a Ca li forni a pa}lro li 
pa ckage. I L mu st be cuslOmized fur 
o the r states o r foreig n co un tr ies. 

THE MONKEY WRENCH'· FOR ATARI 

$49.95 

A BASIC and machine language 
programmers aid for!D) users. 
Plugs into right slot and works 
with ATARI BASIC. Adds 9 new 
direct mode commands in· 
cluding auto line numbering, 
delete lines, change margins, 
memory test. renumber BASIC, 
hex/dec conversion. cursor ex· 
change, and machine language 
monitor. 

The monitor contains 15 commands used to interact with 
the 6502. Some are display memory/registers, disassem· 
ble, hun~ compare, hexldec coovBt, transfer memory, and 
printer set/clear. Uses screen editing. 

CASSETTE BASED MACRO 
$>'*' ASSEMBLER/EDITOR 

"The Compatible Assembler/Editor' 
• Macros, Conditional Assembly, String search and/or 

replace, standard mnemonics, (Ex: LOA (LABLE), Y) 

-Long labels, MOVE, COPY, AUTO, DElETE. PUT, GET, etc 

EPROMS - HIGH QUALITY, NOT JUNK 

COMPUTE! 

80-Column Text 
Editor From 
Metaresearch 

The MelaleXl pac kage by 
Metaresca rch, I nCo comes o n a 
sing le master disk. g ivillg the 
use r man y Apple II systcm 
opl.lons. 

r ealu res of the package 
includc: fu ll ASC II SO-column 
softwa re- packed al phan Llm cri cs, 
40-column oplion for cnhanced 
readabi li ty , creation ro utincs 
a llowing use r to ma ke custom 
ro nts~ a text fo nnaue r, and va ri­
o us linc-o ri em cd lcx l cdi LO rs. 
T he packagc includes a se ri al 
OUlput program which wi ll d ri vc 
mos l RS232 primers from lhe 
ex isting Ga me 1/0 conn ector. 

T he Metatexl use r can m ix 
alphanumc ri cs with g raphi cs in 
a rbi tra ry W<1)IS. T hi s is beca use 
the fOOl display routines, which 

EPROM PROGRAMMER 
FOR PET AND ATARI COMPUTERS 

The BRANDING IRON is an EPROM progTammer especially 
designed for PET and AlARI romputers. Programs 2716 
and 1531 type EPROMs. The PET veT'on plugs into the 
cassette and I/O port and CXlmes with software wlich adds 
the programmer commands to the PET monitor. lhe 
AlARI version plugs into controller jacks and comes with 
a full fledged machine language monitor which provides 
30 commands for interacting with the computer and the 
BRANDING IRON. 

PET - $75.00 ATARI - $119.95 

5V. INCH SOFT 
SECTORED OISKETTES 

Highest qual ity. We use them 
our PETs, APPLEs, ATARls, and 
computers. $11.50/10 or $44.50110 

PET TERMINAL SOFTWARE 

A buy you RS·232 USeTS can't pass·up. Includes 
RS·232 haJdwaJe with a sophisticated sohwaJe 
package. May be contTOned via keyboaJd OJ ITom 
BASIC. A SUpeT buy. $129.95 

Use with PET, APPU. ATARI, SYM, AIM. etc 450 ns. $6.50 STARWRITER F·1D DAISY WHEEL PRINTER 
lOT 1716. $11.50 lOT 1531. - $1680, TRACTORS - $110 
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use Ap ple II high-resolulion 
g rap hics, have a Illenlory-forcible 
blind cursor oplion for posi­
tioning cha racte rs. 

T he 80-column oplion is 
usefu l for ediling and formatling, 
because the Apple display ap­
pears like I he lrue pri mcd page. 
Beca use CRTs vary inlheir reso­
lu ti on (<I compos ite video moni to r 
is bes t. for Meta lC xl), the package 
comes with 40-column font which 
is highl y readable. As an example 
of a rbilrary folll., a Cyrillic (Rus­
sian langua ge) tcx t editor is sup­
plied on lhc standard d isk masle r. 
EdiLOrs wh ich handle such for­
eign fo ms. o r even symbol tables 
for process comro l, are, in prin­
cip lc, capable o f d ri ving dOL- mat­
ri x primers so lhaL arbilra ry fom 
ha rd-copy can be obtained. All 
that is rcq uired is a dot-matrix 
printe r wh ich a llows rando m­
access dot prinling. T hen lhe 
use r can creal.e custum sub­
routines with which lO drive lhe 

SIGNALMAN MARK I DIRECT CONNECT 
MOO EM - $89.50 

StandaTd 3OlJ.baud, luU duplex, 

answer/originate. Powered by E~~~~3 
long lasting S.volt battery (not 
includedl. Cable and RS·131 
connector included. 

MAE SOFTWARE DEVElOPMENT SYSTEM 
FOR PET, APPLE, ATARI $/&9.95 
"The Compatible Assembler" 

• Professional system for development of Machine lan· 
guage Programs. 31 Characters per label. 

• Macro Assemblerrrext Editor for Disk·based systems. 
-Indudes Word Processor lor preparati>o of Manuals, etc. 
• Standard Mnemonics - Ex.: LOA (LABEU, Y 
• Conditional Assembly, Interactive Assembly. 
• Editor has string search/search and replace, auto line 

numbering, move, copy, delele. uellc capability. 
• Relocating loader to relocate object modules. 
• Designed with Human Factors Considerations . 

BEFORE YOU BUY THAT OFF·BRANO ASSEMBLER, 
WRITE FOR OUR FREE DETAILED SPEC SHEET. 

f..LAS!Ul [)(S H.l n.~nt hn drci Cltd 
'tOiTl000 ,~.OO credit to .l.SK/T(O 
OoIIItl" ,",,0 "'fIt to uogudt to 11A£ . 
To get this cre<l l t . return ASlVnD 
.,nual wi 11'1 order for w.r . 
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printer from editing mode.

Metatext is written in

Applesoft, except for numerous

instances in which machine-code

speed is required. The essential

machine routines can be called

from within BASIC programs, as

spelled out in the user manual.

Thus, the user can print out in

upper or lower case from BASIC,

switch scrolling on and off, and

so on. Graphs created in HGR

(high-resolution graphics) mode

can be labelled due to the blind-

cursor forcing.option.

Metatext also allows for data

processing of mixed structures.

Specifically, the user can first use

a MEDIT program to create

columns of data, where each

column is either all strings or all

numbers. But different columns

can be of different type. Then a

BASIC germ program called

PRO.DS, which processes one

Data / one String in a two-column

format, can be modified to handle

the edited data.

With Metatext, there are Do

hardware modifications to the

Apple II. A printer is normally

driven out of pins 8 and 15 of the

Apple Game I/O. The signals

involved are unipolar, so a few

rare printers cannot be so driven.

In such a case, the user adds the

circuit suggested in the Metatext

manual to generate bipolar drive.

The parts cost for such a unipolar-

to-bipolar circuit is a few dollars.

Metatext programs require the

full 48K memory option for the

Apple II.

The Metatext package,

purchased as a single disk master

along with the forty page user's

manual, sells for $79.00.

For further information

contact:

Metaresearch, Inc.

1100 SE Woodward St

Portland, OR 97202

(503)232-1712

Estate Tax Plan

For Apple II

Aardvark Software, Inc. an

nounces the release of its Estate

Tax Plan program. Designed

specifically for accountants,

attorneys, insurance agents, trust

officers, and financial planners,

the program allows complex

estate tax planning problems to

be solved in a short time.

Estate Tax Plan allows the

estate planner to enter a variety

of factors affecting the gross

estate, allowable deductions, and

disposition of the client's assets

via trust arrangements or be

quests. It will then calculate the

related effects attributable to

changes in one or more of these

items.

The program can construct

a comparative analysis among up

to four alternatives simultane

ously. Estate tax planning consid

erations which may be examined

are listed below.

— various dates of death for the

client and spouse

— various valuations of the client's

asset inventory

— selected marital deduction

formula clauses in the client's will

(e.g., maximum, "zero-tax," and

equalization clause formulas)

— analysis of possible charitable

bequests

— available estate tax deferral

under IRC Section 6166

— available special use valuation

under IRC Section 2032A

— availability and magnitude of

redemptions of closely-held stock

at capital gains rates under IRC

Section 303

— growth rate assumptions con

cerning property passed to the

surviving spouse

— present value analysis relative

to impending estate tax liabilities

— cash needs and liquid assets

available at death

Calculations performed by

Estate Tax Plan result in the

following seven reports: Gross

Estate, Estate Tax Liability, Pre

sent Value Analysis of Estate

Taxes, Deferred Payment of

Estate Taxes. Deferred Payment

Schedule, Liquidity Analysis, and

IRC Section 303 Capital Gain.

The program was developed

under the supervision of William

A. Raabe, Ph.D.. CPA. and is

currently available for the Apple

II (48K) or Western Digital

Microengine. It is also expected

to be available for a variety of

CP/M systems in the near future.

Aardvark Software, Inc.

783 North Water Street

Milwaukee, Wisconsin 53202

(414)289-9988

Fabric Covers

For The Atari

A new line of custom-tailored

fabric dust covers for Atari home

computers is being marketed by

Empulse, a Massachusetts-based

computer accessory firm.

Called "Cover-Ups," the

dust covers are sewn of water-

resistant rainwear poplin and are

tailored to fit specific Atari

models precisely, while allowing

ready access to I/O ports.

Cover-Ups are designed to

provide a high-quality alternative

to loose-fitting vinyl covers with

no I/O access.

The dust covers are available

by direct mail from Empulse in

three colors: beige and chocolate

brown — to match Atari computer

colors — and navy blue.

'SA 

printe r from editing mode. 

rvfeta texl is written in 
Applesoft. except for numerous 
instances in which mac hine-code 
speed is req uired . The essential 
tnach in e ro utines ca n be called 
("rom within BASI C programs, as 
spelled o ut in the user manual. 
Thus, the use r ca n print out in 
upper or lowe r case from BASIC, 
switch scrolling o n and off, and 
so on. Graphs crea ted in HGR 
(high-resolution graphics) mode 
can be labe lled due to the bli nd­
curso r fo rcing.o ption. 

Meta text also a llows for data 
process ing of mixed st ructures. 
Specifica ll )' , the user can first use 
a MED ITprugram to crea te 
co lumn s of data, where each 
column is eithe r a ll strings or all 
numbers. But different columns 
can be of diffe re llttype. Then a 
B AS I C ge rm prugram called 
PRO.DS , which processes one 
Data l one Str in g in a two-column 
formal, can be Illodified La handle 
the ed ited data. 

With Metatex t, the re are no 
ha rdware modifi cations to the 
Apple II. A printe r is normally 
driven out of pins 8 and 15 of the 
Apple Game 110. The signals 
involved are unipolar, so a few 
rare printe rs cannOl be so driven. 
In such a case, the user adds the 
circuit sugges ted in the Metatext 
manual lo gene rate bipolar drive . 
T he parts cost for such a unipolar­
to-bipola r circuit is a few dollars. 
Metatex t prugrams require the 
Full 48 K memory o ption for the 
Apple II . 

T he M eta text pac kage , 
purchased as a single d isk maste r 
along with the forty page use r's 
manual , sell s for $79.00. 

For furth er info rmation 
contact: 

,\ 1 ('/fl r('sea relt , t ile. 
11 00 SF. \Voor/wllrIl SI 
Porllllllli. OR 97202 
(503)2]2-1712 
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Estate Tax Plan 
For Apple II 
Aard"ark Software, I nCo an­
nounces the release of its Estate 
Tax Plan program . Des ig ned 
specifica ll y fo r accountants, 
atto rneys, in surance agents, lI"lIst 
offi ce rs, and fin ancia l planne rs, 
the program allows complex 
es tate ta x planning problems to 
be so lved in a short time. 

Estate Tax Plan a llows the 
esta te planner to e nte r a varieLY 
of factors affecting the gross 
esta te , a llowable deductions, and 
disposition of the client's assets 
via LrusL arrangemenLs or be­
quests . It wi ll then calculate the 
related effects attributable to 
changes in one or more of these 
Ite ms . 

T he program can construct 
a comparative ana l)lsis amo ng up 
La four alle rna lives s imultane­
ousl y. Estate tax planning consid­
era lions which may be examined 
a re listed below. 

- various dates of dea th for the 
cl ient and spouse 
- various va lu alions of the c1 ie nl's 
assel lllve nlo ry 

- selected marital deduction 
formu la clauses in the c1iem 's will 
(e.g., maximulll , "ze ro -ta x ," and 
equalization clause formulas) 
- anal ysis o f possible charitable 
bequests 
- ava il able es tate tax deferral 
unde r I RC Section 6 166 
- avail able special use va lu atio n 
under IRC Section 2032A 
- ava ilability and magnitude of 
redemptions of close ly-held stock 
at capital ga ins rates unde r IRC 
Section 303 
- g ro wlh rat.e ass umplio ns CO Il­

cerning property passed to the 
survi vin g spo use 

- presenl va lu e anal ys is relative 
to impending es ta te tax liabilities 
- cash needs and liquid assets 
ava ilable at death 
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Calculations performed by 
Estate Tax Plan result in the 
following seven reports: Gross 
Estate , Estate Tax Liability, Pre­
sent Va lue Analys is o f Estate 
Taxes, Deferred Payment of 
Estate Taxes, Deferred Payment 
Schedule, Liquidity Ana lys is, and 
I RC Section 303 Ca pital Gain. 

T he program was deve loped 
unde r the supervision of William 
A. Raabe, Ph.D., CPA, and is 
currentl y ava ilable fo r the Apple 
II (48 K) or Western Digita l 
Microengine. It is also expected 
to be avail able for a va rie ty of 
CPIM systems in the nea r future. 

Aa rdva rk So/twa rr, / lI C. 

783 North \JVafer Streef 
lVI i/waukee, \JViscollsi,153202 
(41-1)289-9988 

Fabric Covers 
For The Atari 
A new line of custom-ta ilored 
fabric dust covers for Ata ri home 
computers is being marketed by 
Empu lse, a Massac huseus-based 
computer accessury firm . 

Ca ll ed "Cover- Ups," the 
dust covers are sewn of water­
resislanl rain wea r po plin and are 
tai lored to lit specific Atari 

models precisely, whi le allowi ng 
read y access to 110 pon s. 

Cover-U ps are designed to 
provide a high-quali ty alte rnative 
to loose- filling vin yl covers with 
no 1/0 access. 

The dus t. co ve rs are avai lable 
by direct mail ("rum Empulse in 
three colo rs: beige and choculate 
brown - to match Atari compute r 
colors - anclnC:lvy blue. 



Lyco Computer Marketing & Consultants

TO ORDER

CALL US

TOLL FREE 800-233-8760
In Pa. (717)398-4077

ATARI
AWarner Communications Company

C 19M1 AIAHI 1NC

AUGUST SPECIAL

ATARI 800 48K RAM $735.00
ATARI 400 16K RAM $299.00

MICROTEK MEMORY BOARDS

16KRAM $70.00
32KRAM $129.00
16KRAM(forVIC-20) $99.00

ATARI HARDWARE

ATARI 800 16K $635.00

ATARI 400 16K RAM $299.00

810 DISK DRIVE $455.00

41 0 CASSETTE RECORDER $ 75.00

850 INTERFACE $164.00

830 PHONE MODEM $159.00

825 PRINTER $585.00

PROGRAMMING SOFTWARE

CX4101 INVITATION TO PROG I $21.00

CX4106 INVITATION TO PROG 2 $ 24.00

CX4117 INVITATION TO PROG 3 $24.00

CX8126 MICROSOFT BASIC $ 69.00

CXL4002 ATARI BASIC CART $ 45.00

CX405 PILOT EDUCATOR $109.00

CX4018 PILOT HOME $ 65.00

CXL4003 ASSEMBLER EDITOR $ 45.00

CXL4015 TELELINK $ 24.00

ENTERTAINMENT & EDUCATION SOFTWARE

CXL4012 MISSILE COMMAND $ 30.00

CXL4009 CHESS $ 29.00

CXL4004 BASKETBALL $ 30.00

CXL4005 VIDEO EASEL $ 30.00

CX4015 BLACKJACK $ 13.00

CX4107 BiORHYTHM $ 13.00

CXL4013 ASTEROIDS $29.00

CXL4OO8 SPACE INVADERS $29.00

CXL4011 STAR RAIDERS 932.00

CXL4006 SUPER BREAKOUT $29.00

CXL4022 PACMAN $ 35.00

CX81 30 CAVERNS OF MARS $ 33.00

STATES & CAPITALS $ 12.00

CX4114 EUROPEAN COUNTRIES ....$ 13.00

CX4108 HANGMAN $ 13.00

CX4102 KINGDOM $ 13.00

CX4121 ENERGY CZAR $ 13.00

CX4123 SCRAM $ 19.00

CX411 9 FRENCH $ 45.00

CX4125 SPANISH $45.00

CXL4O07 Music Composer $35.00

CX4110 TOUCH TYPING $ 19.00

CX4103 STATISTICS $ 1 9.00

CX404 WORD PROCESSOR $129.00

CX406 PERSONAL FINANCE $ 62.00

CX40 JOYSTICKS $1800

CX853 16KRAM $85 00

THIRD PARTY SOFTWARE

for atari 800 or 400

AUTOMATED SIMULATION:

Invasion Orion $ 22.00

Rescue at Regel $ 24.00

Crush, Crumble, & Chomp $ 24.00

Star Warrior $ 35.00

ATARI PROGRAM EXCHANGE:

Eastern Front $ 25.50

My First Alphabet $ 25.50

KBYTE: K-RAZY SHOOT OUT $35.00

VIC-20 .....$249.00
VIC1010 EXPANSION MODULE $135.00

VIC1530 DATASSETTE $ 67.00

VIC1540 DISK DRIVE $499.00

VIC1 515 PRINTER $355.00

VIC1210 3K RAM $ 35.00

VIC1110 8K RAM $ 52.00

VIC1 211A SUPER EXPANDER $ 53.00

VIC-20 SOFTWARE

VIC1212 PROGRAMMER AID $ 45.00

VIC1213 VICMON $ 45.00

VIC1906 SUPERALIEN $ 19.00

VIC1914 ADVENTURE LAND

ADVENTURE $3500

VIC1915 PRIVATECOVEADVENTURE ... $35.00

VIC1916 MISSION IMPOSSIBLE $ 35.00

VIC1917 THE COUNT ADVENTURE ... $ 35.00

VIC1919 SARGON IICHESS $35.00

THIRD PARTY SOFTWARE

ALIEN BLITZ $ 21.00

SI MON $ 10.00

SATELLITES & METEORITES $ 21.00

KOSMIC KAMIKAZE $21.00

AMOK $ 21.00

SUPER hjANGMAN $ 16.00

SPIDERS OF MARS $45.00

To Help evaluate your needs or

If you wish to make a purchase

LYCO COMPUTERS

P.O. Box 10

COGAN STATION, PA 17728

NEW PHONE (717)398-4079

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US In Pa. (717) 398-4077 

AUGUST SPECIAL 
ATARI 800 48K RAM ............. $735.00 
ATARI 400 16K RAM .... . ........ $299.00 

ATARr 
• A Warner CommunlC81ions Company 

(0 19tH A IARI INC 

ATARI HARDWARE 

ATARI 800 16K •. • ....•... • .•. • $635.00 
ATARI 400 16K RAM .......... $299.00 
810 DISK DRIVE ................ . •......... $455.00 
410 CASSETTE RECORDER ...... • .. .. ..... $ 75.00 
850 INTERFACE ........ .. ...... . ..•. ........ $164.00 
830 PHONE MODEM .... ........ . ... ...... $159.00 
825 PRINTER ...................... . ....... $585.00 

CX4101 
CX4106 
CX4117 
CX8126 
CXL4002 
CX405 
CX4018 
CXL4003 
CXL4015 

PROGRAMMING SOFTWARE 

INVITATION TO PROG I ...... $21 .00 
INVITATION TO PROG 2 ..... $ 24.00 
INVITATION TO PROG 3 ..... $ 24.00 
MICROSOFT BASiC ........ .. $ 69.00 
ATARI BASIC CART ........ . . $ 45.00 
PILOT EDUCATOR . ......... $109.00 
PILOT HOME ..... . ....... .. . $ 65.00 
ASSEMBLER EDITOR ........ $ 45.00 
TELELINK ................... $ 24.00 

ENTERTAINMENT & EDUCATION SOFTWARE 

CXL40 12 MISSILE COMMAND ............. $ 30.00 
CX L4009 CHESS . . .. ... ......... .. ...... $ 29.00 
CXL4004 BASKETBALL .......•• . ...... $ 30.00 
CXL4005 VIDEO EASEL ........ . ..... .. $ 30.00 
CX4015 BLACKJACK ...... . ..•....... $ 13.00 
CX41 07 BIORHYTHM ... .. ...• . ....... $ 13.00 

CXL4013 ASTEROIDS .• . .... .. . .. • ...••••• 529.00 
CXL4008 SPACE INVADERS . . •... .•.. .••• 529.00 
CXL4011 STAR RAIDERS ....• •... •••• .... f32.oo 
CXL4006 SUPER BREAKOUT ••....••••.. . 529.00 
CXL4022 PAC MAN ..................... $ 35.00 
CX8130 CAVERNS OF MARS ......... $ 33.00 

STATES & CAPiTALS .. .. ..... $ 12.00 
CX4114 EUROPEAN COUNTRIES .... $ 13.00 
CX4108 HANGMAN ..... . ... . ...... . .. $ 13.00 
CX4102 KINGDOM ................... $13.00 
CX41 21 ENERGY CZAR ..... . .. • ..... $ 13.00 
CX4123 SCRAM ............. , ..... . .. $ 19.00 
CX4119 FRENCH ............ ......... $ 45.00 
CX4125 SPANISH ................... . $ 45.00 
CXL4007 Music Composer ...•...... •• .... 535.00 
CX4110 TOUCH TYPING .. .. .... .. .... $19.00 
CX4103 STATiSTiCS .................. $ 19.00 
CX404 WORD PROCESSOR ........ $129.00 
CX406 PERSONAL FINANCE ....... . $ 62.00 
CX40 JOYSTICKS ....... . ..... .. ... $ 18.00 
CX853 16K RAM ..... .. ............. $ 85.00 

MICROTEK MEMORY BOARDS 
18K RAM . • . •. ... ... ......• ••. . . . •. .. •.••.. . 570.00 
32K RAM ••............ .••• •••..•......••• 5129.00 
18K RAM (for VIC-20) ••• .•••.•... • ... ••• .• • 599.00 

THIRD PARTY SOFTWARE 
for atari 800 or 400 

AUTOMATED SIMULATION: 
Invasion Orion .................. . ........... $ 22.00 
Rescue at Regel ............................ $ 24.00 
Crush, Crumble, & Chomp ................... $ 24.00 
Star Warrior ............ '. ' . .................. $ 35.00 
ATARI PROGRAM EXCHANGE: 
Eastern Front ........................ .. ..... $ 25.50 
My First Alphabet .. ...................... ... $ 25.50 

K BYTE: K-RAZY SHOOT OUT .... . . '.' ..... $ 35.00 

II COl i Ii i lOeb • 
VIC·20 .............. $249.00 
VIC10l0 
VIC1530 
VIC1540 
VIC1515 
VIC1210 
VIClll0 
VIC1211A 

VIC1212 
VIC1213 
VIC1906 
VIC1914 

VIC1915 
VIC1916 
VIC1917 
VIC1919 

EXPANSION MODULE ...... $135.00 
DATASSETTE .. . .......... . . . $ 67.00 
DISK DRIVE ................ . $499.00 
PRINTER ........ .. .. ........ $355.00 
3K RAM .................... .. $ 35.00 
8K RAM ...................... $ 52.00 
SUPER EXPANDER . ......... $ 53.00 

VIC·20 SOFTWARE 

PROGRAMMER AID ....... .. $ 45.00 
VICMON ............ ......... $ 45.00 
SUPER ALIEN ........ .... ... $ 19.00 
ADVENTURE LAND 
ADVENTURE ................. $ 3500 
PRIVATE COVE ADVENTURE . . . $35.00 
MISSION IMPOSSiBLE ....... $ 35.00 
THE COUNT ADVENTURE ... $ 35.00 
SARGON II CHESS .......... $ 35.00 

THIRD PARTY SOFTWARE 

ALIEN BLITZ ..................... . ..... .. . . . $ 21.00 
SiMON ...................... .... ... ... .. .... $ 10.00 
SATELLITES & METEORITES .. . .. , .. , ...... $ 21.00 
KOSMIC KAMIKAZE ............. .. ......... $ 21.00 
AMOK ............................ . .. .. ..... . $ 21 .00 
SUPER ~ANGMAN . ....... . ................. $ 16.00 
SPIDERS OF MARS ......................... $45.00 

To Help evaluate your needs or 
"you wish to make a purchase 

LYCO COMPUTERS 
P.O. Box 10 

COGAN STATION. PA 17728 
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ATARI* SOFTWARE &

HARDWARE

EVERY ITEM at

DISCOUNT

PRICES

from

ADVENTURE INTERNATIONAL
CASH REGISTER INVENTORY SYSTEM. 32K (D)

PREPPIEI.24K/16K (D/T)

REAR GUARD, 24K/16K (D/T)

ATARI

ATARI 8OO. I6K

CENTIPEDE. CARTRIDGE (C)

MACRO ASSEMBIER.32K (D)

MICROSOFT BASIC. 16K(D)

PAC-MAN, CARTRIDGE <C)

TECHNICAL REFERENCE NOTES

ATARI PROGRAM EXCHANGE
EASTERN FRONT. 32K16K(DorT)

DE RE ATARI

BRODERBUND
CHOP LIFTER, 48K(D)

DAVID'S MIDNIGHT MAGIC. 48K (D)

TRACK ATTACK, 48K(D)

BUDGECO

RASTER BLASTER, 16K(D)

CAVALIER

BUG ATTACK. 16K (D/T)

DATASOFT
CANYON CLIMBER, 16K (D or T)

MICRO PAJNTER. 68 (D)

PACIFIC COAST HIGHWAY, 16K {Dor T)

GEBELLI

PATHFINDER, 24K(D)

INFOCOM

ZORKIORZORKII,32K(D)

INNOVATIVE DESIGN SOFTWARE

POOL 400. CARTRIDGE <C)

ISM

MATHEMAG1C. 48K {D)

K-BYTE

K-RA2V SHOOTOUT. CARTRIDGE (C)

K-STAR PATROL CARTRIDGE (C)

ON-LINE SYSTEMS

CROSSFIRE,32K/16K (DorT)

FROGGER.16K(DotT)

JAWBREAKER. 16K {DOf T)

THRESHOLD. 32K(D)

PERCOM

RFD 4O-S1 SINGLE 4O-TRACK 1ST DRIVE

RFD 4O-S2 DUAL 4O-TRACK 1ST DRIVE

RFDdO-AI SINGLE 4O-TRACK ADD-ON DRIVE

ROKLAN CORPORATION

GORF. 32K(D)

VISICORP
VISICALC. 32K (D)

List Retail

249.95

2995/24.95

24,95/19.95

899.OO

44.95

89.95

89.95

44.95

29.95

29.95

19.95

34.95

34.95

29.95

29.95

29.95

29.95

34.95

29.95

34.95

39.95

39.95

99.95

49.95

49.95

29.95

34.95

29.95

39.95

799.OO

1195.OO

459.OO

39.95

25O.OO

OUR PRICE
195.OO

23.95/19.95

19.95/15.95

639.OO

35.95

71.95

71.95

35.95

25.45

25.45

16.95

27.99

27.95

23.95

23.95

23.95

23.95

27.95

23.95

27.95

31.95

31.95

71.OO

39.95

39.95

23.95

27.9S

23.95

31.95

639.OO

956.OO

367.OO

31.95

179.OO

|C) ROM CARTRIDGE (0) DISKETTE (T) CASSETTE TAPE

REPRESENTING OVER BO + SOFTWARE COMPANIES

WITH 1000+ PROGRAMS AND 50 * HARDWARE

COMPANIES WITH 500 + ITEMS

Write for a FREE catalog to:

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

(714) 934-6538

Term: FOR FAST DELIVERY, send certified checks, monev orders or Visa or Master

Card number ana expiration date Personal checks required 3 weeks to clear. ADD

S2 00 for postage. Orders over $100 00 we pay shipping All foreign orders add

310.00.20.00. CALIFORNIA residents add 6 % tas. Prices subject to change.

'ATARI is the trademark of Atari. Inc.

Prices are $9.95 for the Atari

800 model and $8.95 for the

Model 400.

Additional information is

available from:

Empulse

22 Elm St.

P.O. Box 593

Great Barrington, MA 07250

Queue Computer

Learning Centers

Queue. Inc. is offering a turnkey

Computer Learning Center to

schools and private investors,

preferably educators. The Com

puter Learning Center will com

bine popular, inexpensive micro

computers and off-the-shelf

software into an organized cur

riculum in computer program

ming, computer literacy, the

traditional academic areas and

specialized test preparation, such

as SAT's. Queue's Computer

Learning Centers are available

for $15,000, and include all

necessary hardware, software.

course outlines and brochures,

literature and training to run a

complete profit or non-profit

Learning Center. Lease plans are

also available, starting as low as

$500.00 per month. For informa

tion contact:

Jtmatlitni I), Kctntrowitz

rfii Queue, Inc.

5 Chapel Hill Drive

Fairfield, CT 06432

(203)335-0908.

New Journal Calls

For Papers

A new quarterly, TheJournal of

Computers Reading fef Language

Arts (CRI.A), is ready to receive

papers. The journal's purpose is

to support the rapidiv growing

interest in computers and their

relationship to reading/language

arts and related issues. The theme

of the journal will be pragmatic

in perspective. It will empha

size presenting papers which
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" EVERY ITEM at 

rl--A-TA-R-I '- S-O-FT-W-A-RE-&--/,-J,/ DI S C 0 U NT 

I from ~
HAROWARE II PRICES 

I I I '"' 
ADVENTURE INfERNATIONAL list Retail OUR PRICE 
CASH REGISTER INVENTORY SYSTEM, 321( (0) 249.95 195.00 

PRfF'PIEI,24K/ 161( (OIT) 29.95/ 24.95 23.95/ 19.95 
REAR GUARD. 241(/ 16K (O(T) 24.95/ 19.95 19.9.5/ 15.95 

ATARI 
ATAAI 800, 16K 699.00 639.00 
CENTIPfD£. CARTRIDGE ee) 44.95 35.95 
MACRO ASSEMBlER.32K (D) 89,95 n,95 
MICROSOFT BASIC. 16K (0) 89,95 71.95 
PAC-MAN, CARlI'l1DGE (e) 4.4.95 35.95 
TECHNICAl REFERENCE NOTES 29.95 25.4' 

AT ARI PROGRAM EXCHANGE 
EASTERN FroNT, 32KI6K (Dor I) 29.95 25.45 
Of RE AlARI 19.95 16.95 

BRODERBUND 
CHOP LIFTER. 461( (0) 34.95 27.95 
DAVID'S M IDNIGHT MAGIC, 4 81( (0) 34.95 27.95 
TRACK ATTACK. 48K (D) 29.95 23.95 

BUDGECO 
RASTER BlASTER. 16K (0 ) 29.95 23.95 

CAVALIER 
BUG ATTACK, 16K (Oil> 29.95 23.95 

DATASOFT 
CANYONCUMB£R, l6K(DOf T) 29.95 23.9.5 
MICRO PAlNTUI, 48 (0) 34.95 27.95 
PACIFIC COAST HIGHWAY, 16K (0 01 T) 29.95 23.95 

GEBEll! 
PATHFINDER, 241( (D) 34.95 27.95 

INFOCOM 
lORK I OR ZORK II. J2K (D) 39.95 31.95 

INNOVATIVE DESIGN SOFTWARE 
POOL 400, CARTRlDGE ,(C) 39.95 31.95 

ISM 
MATHEMAGIC, 48K (D) 99.95 71.00 

K-BYTE 
K·RAZY SHOOTOUT, CARTRIDGE (C) 49.95 39.95 
K·STAR PATROl. CARTRIDGE (C) 49.95 39.95 

ON-LINE SYSTEMS 
CROSSFIRE, 32K/ 16I< (0 01 n 29.95 23.95 
FROGGER, 161< (DOlT) 34.95 27.95 
JAWBREAKER. 161< (001 n 29.95 23.95 
THRESHOLD, 32K (0) 39.95 31.95 

PERCOM 
RFO 40-51 SINGLE 40-TRACK 1ST DRIVE 799.00 639.00 
RFO 40·52 DUAJ.. 40-TRACK 1ST DRIVE 1195.00 956.00 
RFD 40 ·AI SINGLE 40·TRACK ADD-ON DRIVE 459.00 367.00 

ROKlAN CORPORATION 
GORF. 32K(0) 39.95 31.95 

VISICORP 
VISICAJ..C, J2K (D) 250.00 179.00 

ICI ROM CARTRIDGE 101 DISKETTE ITI CASSETTE TAPE 

REPRESENTING OVER 110 + SOFTWARE COMPANIES 
WITH 1I1X1 + PROGRAMS AND 50 + HARDWARE 

COMPANIES WITH 500 + ITEMS 

Write for a FREE catalog to: 

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

(7141 934·6538 
Term: FOR FAST DELIVERY. send cer l ified checks, money exders Of Visa Of Master ' 
Card number and expiration date Personal checks reauired J weeks to dear. ADO 

$2.00 101' postage. Orders over '100 00 we pay shipp.ng. All 1000eign Ofdllf l add 

510.00120.00. CALIFORNIA residents add 6 % tax. Prices subject to change. 
' ATARI is the trademark 01 Atari. lnc. 
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Prices are $9.95 fo r lhe Alari 
800 model and $8.95 lor lhe 
Mod cl400. 

Addili o nal informa Li o n is 
avai lab lc from: 

E "'/JIII.H' 
22011/ Sf. 
P.O. Box 59] 
Crf'{fl Uarringlon. IV/A OI 2}O 

Queue Computer 
Learning Centers 
Q ue ue. Inc. is ofTe rin g a tu rnkey 
Compulc r Learning Cem c r 1O 
s<..: hool5 and privale in veslo rs . 
prcferably educaLOrs. T he COIll­
pu te r Learning Cente r wi ll C011l ­
b ine pc)pu lar. incx pe nsive rni <..: ro­
~ompulc rs and o ff- lhe-shel f 
so f"Lwa rc inlo an o rga ni zed cur­
ricululll ill compu le r program­
mi Jl g". c0 11l pu te r lit e racy. th e 
t radit iOllal acad e mi c a reas ; lIld 

spe<..: ia l i7.cd leS I. prc p a ra li o n , su<..: h 
as SAT's. Queue's Com pulc r 
Lea rnin g Cenle rs a re avai labl e 
for $ 15,000, alld includc a ll 
nccessa r ), hardware. so ft ware. 
<..:ourse o utlill es and brochures. 
lileralure a nd tra ining lo ru n a 
UJ lllple le pro lil o r non-prolil 
Lea rnin g Cenl e r. Lease plans are 
also availabl e_ slarLing as low as 

500.VO pC I' 111 0 mh . For informa-
lion <..:o nt aCl.: 

J UlIlIllwlI D. A:lIlIlrrm ril:. 

d o QUI'II". 1111', 
5 O"'lwl ll ill Drivl' 
Fa i'lid". CT 06-/ J2 
(20 J)33 5-09fJ8. 

New Journal Calls 
For Papers 
A new 'luaneI'l l' . The j Ol/ rn,,1 oj 
COIII /Juten RlJar/;ng & L al/gllo,!;" 
A 1'1.\ (C RU \ ), is rcad)' 10 receivc 
papers. T he jo urnai's purpose is 
lO SUppOrL th e rapidl )' gro \\'ill g 
inte res t. in compute rs and lhe ir 
relali o nship to r ead ing/lang uage 
a rLS a nd relat.ed iss ues. The lheme 
of lhejoulTlal will be prag mal.i c 
in pe rspeClive_ Il will e mp h a-
size presenlin g pape rs whi ch 
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\J\J /O POWER!

THAN

$29900

28K COMPUTER Sale Price

We Stock More VIC-20

Programs and Accessories

than anyone in the USA!

Over 270 Educational Tapes

Expand to 60K

6 Slot Switch Selectable

Reset Button

Expansion Module

Sale Price Only $109.00

In Stock Now!

Save $30.95 get 6 games

589.70 value for $58.95—

Free Catalog.

FOR THE SPECIAL SALE PRICE OF

$299.00 you ge! the COMMODORE

VIC-20 computer plus WE ADD 3000,

BYTES OF MEMORY to give you 60%

MORE PROGRAMMING POWER! This

powerful fullsized extra featured com

puter includes the 6502 microprocessor

(LIKE APPLE) 20.000 bytes ROM with a

16K extended LEVEL II Microsoft BASIC,

8000 bytes RAM plug in expandable to

32,000 bytes RAM, 66 key typewriter pro

fessional expanded keyboard with

graphic symbols on keys, color com

mand keys, high resolution graphics, 512

displayable characters, text display is 22

lines 23 characters, sound and music,

real time, upper lower case, full screen

editing cursor, floating point decimal and

trig functions, string arrays, scrolling,

multi statement lines, file managment,

PEEK AND POKE. Assembly machine

language is available. We have easy to

use sel! teaching books and programs.

Accept TAPE-DISK-PLUG IN CART

RIDGES, connects to any TV, includes
AC adaptor, R.F. modulator, switch box,

self teaching instruction book, comes in

a beautiful console case for ony $299.00.

LOW COST PLUG IN EXPANSION

Expansion accessories plug directly into

(his computer, extra RAM memory. Con

trollers, a Cassette, A Telephone Modem

for only $109-00, an 80 Column Printer for

$375.00. even the 170K Disk Drive plugs in

direct. You do not have to buy an expen-

si"e expansion interface.

WHY SUCH A LOW PRICE

WE GIVE YOU 60% to 400% MORE PRO

GRAMMING POWER THAN VIC-201 You

cant beat our prices for the VIC-20 with

increased programming power added!

We sell direct to customers. We save

you the profit margin normally made by

computer stores, department stores, and

distributors We are willing to take a

smaller margin to develop volume!

INVEST IN YOUR CHILDREN

Educate vour children while they play.

Every kid wants to play electronic games.

(We have some of the best). The next

natural step for their curiosity is to try

simple programming. They can do this in

20 minutes with our simple self teaching

instruction book. High schools are

teaching computer math, science and pro

gramming ■ some start in grammar school.

If you provide this computer as a Teacher

and Tutor at home, before you know it
your child will be writing computer pro

grams. You can use your T.V. to EDUCATE

not frustrate your family and eliminate

T.V. boredom with programs lhat

challenge, stimulate and entertain the

whole family. We have a wide variety of

games, recreational, home finance and

educational programs to choose from.

Why pay $140.00 to $295.00 for an elec

tronic game when you can buy this power

ful computer for only $299.00.

IMMEDIATE REPLACEMENT WARRANTY

If your computer fails because of warranty

defect within 90 days from date of pur

chase, you simply send your computer to

us via United Parcel Service prepaid. We

will "immediately" send you a replace

ment computer at no charge via United

Parcel Service prepaid. No one we know
gives you this kind of warranty service.
Most computer warranty service takes 30

to 90 days to handle - this fantastic "im

mediate replacement warranty" is backed

by COMMODORE COMPUTER, a MAJOR

national brand electronics manufacturer.

TELEPHONE MODEM SALES109

Plug in your VIC telephone modem. Now

you can get a world of information

through your telephone, plus electronic

mail. Just dial up the information you

want UPI wire service, stock market,

historical information by topic from over

60 magazines, including New York

Times. Airline information, order tickets,

get weather information anywhefe in the

world, restaurant and hotel information,

thousands of categories are on line for

you. business, finance, education, enter

tainment, games etc. YOU'LL BE THE

TALK OF YOUR NEIGHBORHOOD. Our

telephone modem price is only $109 and

includes FREE1 one year network

membership and one hour on line!

SPECIAL SALE PRICE $299

FOR ONLY $299 you get the POWERFUL

28K COMMODORE VIC with 60% MORE

PROGRAMMING POWER THAN VIC-20!

28.000 bytes total memory (20,000 bytes

ROM, 8000 bytes RAM and extended

LEVEL II BASIC), the professional 66

keyboard, color, sound, music self
teaching instruction book, A.C. adaptor,

R.F. modulator, T.V. switch box, owners

manual plus all the other features listed,

in a beautiful console

SPECIAL SALE PRICES379

FOR ONLY $379 you get the 41K COM

MODORE VIC with 400% MORE PRO

GRAMMING POWER THAN VIC-20! We
add 16.000 bytes memory to the VIC-20.

You get a total of 41.000 bytes memory

(20.000 bytes ROM, 21.000 bytes RAM

and extended LEVEL II BASIC) plus all
the extra features shown for the 28K

COMMODORE VIC.

SPECIAL DATA CASSETTE SALE

THIS SPECIAL DATA CASSETTE has
special electronics that eliminates

loading problems and loss of programs
recorded on tape! Includes tape counter

and your selection of any $14.95 "GAME

PACK" program FREE!!! Reg. Price

$90.00 Sale Price $69.00

15 DAY FREE TRIAL

DON'T MISS THIS SALE -ORDER NOW

|—| Please send me the 28K
1—' Commodore VIC Computer for

$299.00

r~| Please send me the 41K
— Commodore VIC Computer for

$379.00

I I Telephone Modem $109

Q Special Data Cassette $69.00
We ship C.O.D. and honor Visa and

Master Card.

Name _„ —

Address __^

City _

State Zip Code

VISA MASTERCARD

Credit Card No

C.O.D.

Expiration Date___

Add $10.00 for shipping, handling and In

surance. Illinois residents please add

6% tax. Add $20.00 for CANADA, PUER

TO RICO, HAWAII orders. WE DO NO EX

PORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order

or Personal Check. Allow 14 days for

delivery, 2 to 7 days for phone orders.

1 day express mail!

Canada orders must be in U.S. dollars.

we are

commodore VIC
experts!! ENTERPRIZES

BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

60 % :O~REER! 
THAN VIC::20 

$29900 

28K COMPUTER Sale Pri ce 

FOR THE SPECIAL SALE PRICE OF 
$299.00 you get Ihe COMMODORE 
VIC·20 compu ter plus WE ADD 3000, 
BYTES OF MEMORY 10 give you 60 % 
MORE PROGRAMMING POWER! This 
pow.erful lullsized extra featured com· 
puter incl udes the 6502 microprocessor 
(LIKE APPLE) 20,000 byles ROM with a 
t6K extended LEVEL II Mi crosoft BASI C, 
8000 byles RAM plug in expandable to 
32,000 bytes RAM , 66 key Iypewriter pro· 
fess ional expanded keyboard wit h 
graph ic symbols on keys, color com· 
mand keys. high resolution graphics, 512 
d isplayable characters. text display is 22 
li nes 23 characters. sound and music. 
real time, upper lower case, fu ll screen 
editing cu rsor, floating point decimal and 
trig functions . string arrays, scroll ing , 
multi statement l ines, file managment , 
PEEK AND POKE. Assembly mac hine 
language is available. We have easy to 
use self leaching books and prog rams. 
Accept TAPE· DI SK·PLUG IN CART· 
RIDGES. con nec ts to any TV, includes 
AC adaptor , A.F . modulator, swi tch box, 
self teaching instruction book, comes in 
a beau t iful console case for ony $299.00. 

LOW COST PLUG IN EXPANSION 
Expansion accessories plug d irectly into 
th is computer, ext ra RA M memory, Con· 
tro llers, a Cassette, A Telephone Modem 
for only S109.00, an 80 Column Printer for 
$375.00. even the 170K Disk Dr ive plugs in 
direct. You do not have to buy an expen· 
si"e expansion interface. 

WHY SUCH A LOW PRI CE 
WE GIVE YOU 60 % to 400 % MORE PRO· 
GRAMM ING POWER THAN VIC·20' You 
can 't beat our prices for the VIC·20 with 
Increased programming power added! 
We sell direc t to cus tomers. We save 
you the profit margin normally made by 
computer stores. departmen t stores. and 
distributors W e are willing to take a 
sma lter margin to develop volume! 

INVEST IN YOUR CHILDREN 
Educate your chil dren wh ile they play. 
Every kid wan ts to play electronic games. 
(We have some o f the best) . The next 
natural step fo r their cur iosity is to try 
Simple programming . They can do this in 
20 min utes with our simple self teachi ng 
instruction book . Hi gh schools are 
teaching computer math . science and pro· 
gramming . some star t in grammar sc hool. 

If you provide this computer as a Teacher 
and Tutor at home. before you know it 
your chi ld will be writing computer pro· 
grams. You can use your T.V. to EDUCATE 
not frustrate your fami ly and el iminat e 
T .V. boredom with programs t hat 
challenge, st imulate and entertain the 
whole family . We have a wide variety of 
games. recreati onal , home finance and 
educat ional programs to choose from . 
Why pay $ t 40.00 to $295.00 for an elec· 
Ironic game wnen you can buy this power· 
ful computer for on ly $299.00. 

IMMEDIATE REPLACEMENT WARRANTY 
If your com puter fails because of warrant y 
defect within 90 days from date of pur· 
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
w i ll "immediately" send you a replace· 
ment computer at no charge via United 
Parcel Serv ice prepaid . No one we know 
g ives you this kind of warrant y service. 
Most computer warranty service takes 30 
to 90 days to hand le · this fantasti c "im· 
mediate replacemen ~ warranty " is backed 
by COM MODORE COMPUTER , a MAJOR 
national brand electronics manufac turer. 

TELEPHONE MODEM SALES109 

• We Stock More VIC·20 
Programs and Accessories 
than anyone in the USA! 
Over 270 EducationalTapes 

• Expand to SOK 
6 Slot Switch Selectable 
Reset Button 
Expansion Module 
Sale Price Only $109,00 
In Stock Now! 

• Save 530.95 get 6 games 
589,70 value for $58,95-

• Free Catalog . 

SPECIAL SALE PRI CE $379 
FOR ON LY S379 you get the 41K COM· 
MODOR E VIC wilh 400 % MORE PRO· 
GRAMMING POWER THAN VIC·20 ! We 
add 16.000 bytes memory to the VIC·20. 
You gel a tota l of 41.000 bytes memory 
(20.000 byles ROM , 2t .000 byles RAM 
and exlended LEVEL II BASIC) plus all 
the extra features shown for the 28K 
COMMODORE VIC. 

SPECIAL DATA CASSETTE SALE 
THIS SPECIAL DATA CASSETTE has 
special elec t ro nics that eliminates 
loading problems and loss of programs 
recorded on tape ! Incl udes lape counter 
and your selec tion of any $14 .95 " GAME 
PACK" program FREE !!! Reg . Price 
S90.00 Sale Pri ce S69.00 

15 DAY FREE TRIAL ..................................... 
DON 'T MISS THIS SALE ·ORDER NOW 

o 
o 

Please send me the 28K 
Commodore VIC Computer for 
$299.00 
Please send me the 41 K 
Commodore VIC Computer for 
$379.00 

o Telephone Modem $109 

o Special Data Cassette $69.00 
We sh ip C.O.D. and honor Visa and 
Master Card. Name ______________________ ___ 
Address ______________ _ 

Plug in you r VIC te lephone modem. Now 
you can get a world of in format ion 
through your telephone. plu s electron ic 
mail. Just dial up the Informat ion you 
want. UPI wire service. stock market. 
hlstcrical information by topic from over 
60 magazines . Inc lud ing New York 
Times. Ai rli ne information . order ticke ts. 
get weather inf ormation anywhece in the 
wor ld . restaurant and ho tel information . 
thousands of categories are on line for City --------------
you . business. fi nance. educat ion. enter· 
talnment. games etc . YOU 'LL BE THE 
TALK OF YOUR NEIGHBORHOOD. Ou r 
telephone modem pr ice IS only $109 and 

State _ _____ Zip Code _ _____ _ 

:J VISA r:-: MASTER CARD L- C.O.D. 

Includes FREE ! one year network Cred it Card No. __ _______ _ 
membership and o ne hour on line! 

SPECIAL SALE PRICE $299 
FOR ON LY $299 you get the POWERFUL Expiration Dale 
28K COM MODORE VIC with 60 % MORE Add 510.00 for shipping , handling and In· 
PROGRAMMING POWER THAN VIC.20! surance. Illinois residents please add 

6% tax. Add $20.00 for CANADA, PUER· 
28,000 bytes lotal memory (20,000 bytes TO RICO, HAWAII orders. WE DO NO EX· 
ROM , 8000 bytes RAM and extended PORT TO OTHER COUNTRIES. 
LEVEL II BASIC). the professional 66 Enclose Cashiers Check, Money Order 
keyboard, color, sound, music self or Personal Check. AllOW 14 days for 
teaching instruction bo?k, A.C. aoaptor, delivery, 2 to 7 days for phone orders, 
R.F. mOdulator, T.V. SWi tch box , OI.:,mers 1 day express mail! 
~an ual pl,us all the ot her features listed , Canada orders must be in U.S . dollars. 
In a beau ti fu l console. .. .............................. - •••••• 

~ 
weare 
commodore VIC 
experts!! 

PROTECTO 
ENTERPRIZES 
BOX 550, BARRING.TON, ILLINOIS 60010 
Phone 3121382·5244 10 order 
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have clear classroom/teaching

implications.

The journal will be inter

disciplinary and directed toward

an audience of reading-language

arts teachers, educational

specialists, classroom teachers,

educators of teachers and educa

tional researchers.

Gerald H. Block, ALP

Reading Clinics in Berkeley and

Oakland, serves as editor of

CRLA. Danny B. Daniel, Univer

sity of Minnesota; Peter Joyce,

York Board of Education, To

ronto; DorothyJudd, Northern

Illinois University; George E.

Mason, University of Georgia;

Barbara Mketich, Diocese of

Washington, DC; and Richard L.

Shell, University of Cincinnati,

serve as the editorial board.

Papers or requests for infor

mation should be sent to;

Gerald /I. Block

CRLA

P.O. Box 13039

Oakland, CA 94661.

Foreign Language

Program For

Apple

Synergistic Software announces

the release of a new educational

software program called The

Linguist, which is a general pur

pose foreign language translation

and tutorial program for the

Apple II computer. It allows the

Apple to correctly print the for

eign alphabets used by such

languages as Hebrew, Russian,

Japanese, Greek. German, plus

the Romance languages and

English, This unique program

can work with words, phrases,

definitions, technical terms, or

phonetic pronunciations. Thus,

it can be used by those learning a

foreign language or those who

wish to learn English.

The user of The Linguist

types in the words, phrases, or

definitions he would like to learn.

Then the program will test the

user on these words using bints.

The Linguist will keep score and

correct mistakes. If a phonetic

pronunciation is desired, the

user can input which pronuncia

tion guide he would like to use

(from American Heritage Dic

tionary, the International Phone

tic Alphabet, or the Trager-Smith

Phonemes). Then a word's cor

rect pronunciation is easy to look

up. The Linguist can operate

with one or two stored languages

with a maximum storage capacity

of 4400 words, 2600 definitions,

or 2000 foreign phrases.

The Linguist can be used for

a number of purposes. If a for-

SPRECHEN SIE DEUTSCH
MAATE EMHNI0S5

??

PARLA ITALIANO?
rOBOPHTE nO-PVCCKU?
iSE HABLA ESPAnOL?
7r*/\ z/fc/a* ft*/>t73ft
TALER DE DANSK?^

DO YOU SPEAK

eign language teacher would like

to drill a class on new vocabulary,

The Linguist can be used to

teach without supervision. If

business people or tourists want

to brush up on a foreign language

before traveling. The Linguist

can store the terms and quiz the

person on their definitions and

use. The Linguist requires an

Apple II Computer, Applesoft,

48K, DOS 3.3. The price is $40.

Synergistic Software

830 North Riverside Drive

Suite 201

Renton, WA 98055

For ordering call (800)426-6505

File II For PET

And VIC

File is a general purpose cassette-

based file system for the PET/

CBM. or VIC-20 computers. It

will allow you to construct, sort,

maintain, and print out a wide

range of data types, such as

mailing lists, accounts, book lists,

etc. File allows the user to define

the record format and is limited

only by available memory. Com

mands include: LOAD, DUMP,

PRINT {screen or printer op

tions), ADD, CHANGE. RE

MOVE, SORT, and more.

Requires minimum of 8K

PET/CBM or VIC-20 with 3K

expansion cartridge. Expands

automatically to available mem

ory. Package includes software

on cassette and complete

documentation. Price is $9.95.

Complete catalog of products

is available. Please specify type of

computer.

Kinetic Designs

401 Monument Rd. #111

Jacksonville, FL 32211

New Book Aims

At Consumer

Protection

Questions concerning how to

resolve computer consumer

problems led to the publishing of
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have clea r class roomlteaching 
implicatio ns. 

The j ournal will be inte r­
d iscipl inary a nd directed toward 
an aud ie nce o f read ing-la n g uage 
a rlS teache rs, ed ucatio na l 
speciali sts, cl ass room teache rs, 
educa to rs o f teache rs and educa­
tio nal resea rche rs. 

Gera ld H . Block, ALP 
Reading Clinics in Berkeley a nd 
Oakland , se rves as editor o f 
CRLA. Da nn y B. Danie l. Uni ver­
sity o f Minnesota; Pe te r J oyce, 
York Board o f Education , To­
ronto; Doroth y Judd , No rthe rn 
Illinois Uni ve rsity; George E. 
Mason . n ive rsity o f Geo rg ia; 
Ba rbara Mice tich , Diocese o f 
Was hingto n, DC; a nd Richa rd L. 
Shell , U ni ve rsity of Cincinnati, 
se rve as the edito ria l boa rd . 

Pape rs o r requests for info r-
mation should be sent to: 

Gerald H. Bloc/, 
CRLA 
P.O. Box 13039 
Oaklalld. CA 9466 1. 

Foreign Language 
Program For 
Apple 
Syne rg isti c Softwa re announces 
the release o f a new educational 
software progra m ca lled The 
Linguist, which is a gene ral pur-

COMPUTEI 

pose fo reign language tra nslation 
and tutoria l program fo r the 
Apple II compute r. It a llows the 
A pple to correctly print the fo r­
eign alphabets used by such 
lan g uages as He bre w, Russia n , 
J apa nese, Greek, Germa n , p lus 
the Roma nce la nguages and 
Eng lish . This unique progra m 
ca n work wit.h wo rds, phrases, 
d e fin itions, technica l te rnl S, o r 
pho netic pronuncia tions . Thus, 
it can be used by th ose lea rni ng a 
fo reign language o r those who 
wi sh to lea rn Eng lish . 

T he user of T he Lingui st 
types in the words, p hrases, or 
defi nit ions he wou ld like to lea rn . 
T he n the p rogra m will test the 
USC I' o n these wo rds using h ints. 
T he Linguist will keep sco re and 
correct mistakes. I f a pho netic 
pro nuncia tio n is des ired , the 
L1 ser can input wh ich pro nuncia­
tion guide he wo uld li ke to use 
(from Ame rican He ritage Dic­
tionary, the Inte rnationa l Phone­
tic Alphabet, o r the Trager-Smith 
Phonemes). T he n a wo rd 's co r­
rect pronuncia tio n is easy to look 
up . The Linguist can ope rate 
with one o r two sto red lang uages 
with a m ax inllim sto rage ca pacity 
o f 4400 wo rds, 2600 de finilions, 
o r 2000 fo reign ph rases. 

T he Lingui st ca n be used fo r 
a numbe r o f purposes. If a fo r-

JJIl L I~GU I Sr 

SPRECHEN SIE DEUTSCH 
MAATE EMHNIm:; 
ll' ll':1., 17~.,'n? 
PARLA ITALIANO? 

rOBOP~TE nO-PYCCKU? 
iSE HABLA ESPANOL~ 
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e ign language teacher would like 
to drill a class o n new vocab ula r y, 
T he Linguist can be used to 
Leach wit.h o UL supe rvisio n . I r 
business peo ple or t.o uri sts wa nt 
to brush up o n a fo reign language 
befo re traveling, T he Linguist 
can sto re the te rms and qui z the 
pe rson on their de finit ions a nd 
use. T he Linguist requ ires an 
Apple I I Computer , Applesoft , 
48 K, DOS 3.3. The price is $40. 

Syuergistic Soft,ware 
830 North Riverside D,ive 
S Il ilr201 
Ren/on, WA 98055 
For ordering call (800)426-6505 

File II For PET 
And VIC 
Fi le is a general pu rpose cassen e­
based fi le s),stem fo r the PET I 
CBM , o r VIC-20 compu te rs. It 
will a llow you to co nstruct, son , 
ma int.ain , and print OLit a wiqe 
range of da ta types, such as 
maili ng lists, accounts, book lists, 
etc. File a ll ows the use r to d e fin e 
the reco rd fo rmat and is lim ited 
onl y b)' ava ilable memor),. Com­
mands include: LOAD, DUMP, 
PRI NT (sc reen o r printer op­
ti ons), ADD, C HA I G E, RE­
MO VE, SORT, and mo re. 

Requires min imu m o f 8 K 
PET/C BM or VIC-20 with 3 K 
ex pansion ca rtridge. Expa nds 
automatica ll y to avai lable mem­
ory. Pac kage includes softwa re 
on casse tte a nd cOlll pie tc 
documen tation . Price is $9.95 . 

Com ple te cata log of products 
is avai lable. Please specif)' type o f 
compu te r . 

Killl' lic J)p" ig1ls 
--10 I ,\IJ UlIlllflt' lIl Rd. # 17 I 
j arlmmvillt,. Fl . )2211 

New Book Aims 
At Consumer 
Protection 
Q ues tio ns conce rnin g how to 
resolve cOlnpute r consume r 
problems led to the publishing of 
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ATARI

800 16K $639

800 48K $789

400 16K $315

410 Recorder $ 75

810 Disk Drive $439

820 Printer $259

822 Printer S259

825 Printer S579

830 Modem $155

850 Interface $169

481 Entertainer S 79

482Educator $125

483 Programmer S 55

484 Communicator S299

85316KRam S 79

ATARI Software

CS406 Financial Management S 55

CX4104 Mailing List $ 19

CX404 Word Processor $115

CXL4007 Music Composer S 45

Programming 2 & 3 $ 22

Conversational Languages S 45

CX401BPilot S 59

CX405 Pilot S 99

CXL4003 Assembler Editor $ 45

CXB126 Microsofi Basic .S 67

CX412 Dow Jones Investment S 95

CXL4022Pac-Man(new) $33

CX8130 Caverns of Mars S 29
CXL4020 Centipede (new) $ 33

CXL4006 Super Breakout S 32

CXL4008 Space Invaders S 32

CXL4009 Computer Chess $ 32

CXL4010 3DTicTacToe $26

CXL4011 Star Raiders E 35

CXL4012MissileCommand .$ 32

CXL4013 Asteroids $ 32

New Software for Atari

Frogger $26

Apple Panic $23

Raster Blaster $23

Temple of Apshai $30

Bishops Square $23

Graphics Master $30

Tumble Bugs $23

Action Quest $23

Crossfire $23

Threshold $30

Computer Stocks & Bonds $17

Guns of Fort Defiance $17

Mousekattack $26

K-Razy Shootout $36

Jawbreaker $23

Preppie $19

Rear Guard. $19

Arcade Pro Football S26

Bug Attack $23

Pathfinder $26

Deadline S39

Zorkl $29

Zorkll S29

Crypts Of Terror $26

Pool 1.5 $26

Deluxe Invaders $26

Gorf $29

Wizard ofWor $29

Battle Trek $29

Canyon Climber $23

Shooiing Arcade $23

Pacific Coast Highway $23

Clowns and Balloons $23

For Fast Delivery, send cerlilied or cashier

checks, money orders, or direct Dank wire

transfers. Persona: checks allow 2 to 3

weeks to clear. 25% deposit on C.O.D.'s

Prices retiect a cash discount only and

are subiect to change. Shipping—Soft

ware IS2.00 Minimum). Hardware—call.

Foreign inquiries invited — add 15% lor

shipping. Nevada residents add sales tax.

TOP SELLERS
Atari Software

Entertainment

Ghost Hunter $ 26

Lunar Lander $ 12

Reversi $ 23

Gomoku $ 23

Star Warrior $ 29

Crush, Crumble, & Chomp $ 23

Ricochet $ 15

Empire of theOvermind $26

Tanktics $ 23
B-1 Nuclear bomber $ 13

Kayos $ 26

Match Racers $ 23

Wiz S Princess $ 24

Mission: Asteroid $ 19

Softporn Adventure $ 23

AN BabaS. the Forth Thieves $ 24

Trie Shattered Alliance. $ 29

Galactic Chase $ 23

Atari World $ 45

Business & Utilities

Visicalc $179

Mail Merge $ 23

Data Perfect i 79

Letter Perlect $105

Text Wizard $ 69

Datasm65 2.0 S105

Micropainter $ 26

The Basic Compiler .$ 69

Color Print $ 29

Educational

Compu-Read $ 23

Compu-Math/Fractions $29

Compu-MaiWDecimals S 29

Vocabulary I $ 16

Vocabulary II $16

Number Series $ 16

Analogies $ 16

Story Builder/Word Master $ 16

LefsSpell $ 16

Astro Quotes $ 16

AM APX Software 15% off list

&5MPUTER

*** SPECIALS OF THE MONTH ***

ELEPHANT DISKS (BOX) $ 22

HAYES SMARMODEN $229

AXLON RAMCRAM $129

MOSAIC 32K RAM $ 99

RAMDISK(128K) $429

MICROTEK 32K RAM $109

AMDEK COLOR I MONITOR $329

PERCOM DOUBLE DENSITY DRIVE $679

EPSON MX-100 PRINTER $729

OKIDATAMICROLINE80 $329

K-DOS $65

OS/A + $ 59

BASIC A + $59

FLIP N'SORT DISKETTE BOX $ 21

(Holds 50 Diskettes)

FLIP-SORT CARTRIDGE BOX $ 21

(Holds 10 Atari Computer Cartridges)

YOUR ONE STOP MARKETPLACE FOR

ALL YOUR COMPUTER NEEDS

If it is not listed, please ask.

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards

Mon.-Sat. 8 A.M.-6 P.M.

commodore

VIC 20 $249
VIC!530Datasette S 67

VIC1540 Disk Drive 479

VIC1515 Graphics Printer 329

V1C12103K Memory Expander $ 30

VtCI110 8K Memory Expander $ 52

VIC1011 RS 232C Terminal Interface . $ 43

VIC1112 V1C-1EEE-488 Interlace . . . .$ 84

VIC1211 VIC 20 Super Expander ....$ 52

VIC12I2 Programmers Aid Cartridge $ 45

VIC1213 Machine Language Monitor $ 45

VM110 Vic Programmers Ref. Guide . .$15

VIC Software
Avenger .$23

Superslot $23

Super Alien $23

Jupiter Lander $23

Draw Poker $23

Midnight Drive $23

Spiders of Mars $39

Meteor Run $39

Amok $29

Alien Blitz $29
Renaissance $39

Outworld $29

Cloudburst $39

Satellites S Meteorites 539

Sky;nath 512

Space Division $12

Long Division $12

Super Hangman $15

3-D Maze $12

Raceway $13

Kosmic Kamikaze $21

TheAlien $21

Simon $10

Kiddie Pak I $32

Super Four I $39

Kiddie Checkers $8

Snakman . $18

Astrobase-2001 $t3

Space Barrier $13

Snake $10

(Programming Techniques)

Print Commands $14

For-Next Loops $14

Graphics .$14

Types of Variables $14

Data Files $14

Random Numbers . . .$14

Educational

Money Addition $10

Math Whiz $10

State Capitals $10

World Capitals $10

Spelling $8

The Verb $14

The Adverb $14

The Adjective ..... $14

Fraction Reduction $10

Adding Signed Numbers $10

Plurals $ 8

Memory $10

* ATARI *

Programming Techniques

(Santa Cruz — Tricky Tutorials)

Display Lists . ..$ 17

MoriWVert Scroll $ 17

Page Flipping. . .$ 17

Basics of Animation $ 17

Player Missile Graphics $ 24

Sound $ 17

The Computer Outlet is an

associate ol The Computer

Learning Center For Chil

dren We are experts in

educational technology and can custom

ize educational software curnculums tor

schoo1 districts, individual schools, or lor

the child at home Please contact us

about your software and equipment re-

Quirernents and leei tree to Stop by our

schoo! m Las Vegas

We have one ol the world's largest

educational sottware inventories lealur

ing our own Computer Learning Center

sottware

Ten Little Robots (ATARI) S12 95

Pre-School Main (ATARIi S19 95

~. ATARI 
. _ _ __ 0 

800 16K 
80048K 
400 16K 

. $639 

.$789 

.$315 
410 Rccorder . . ... . . $ 75 
810 Olsk Drive ..... .. . ... $439 
820 Printer ...... $259 
822 Printer . . . ... .. .. • . .. . .... $259 
825 Printer .. . . .. 5579 
830 Modem . . . . $155 
850 Interlace .. . .. .. . . .. S169 
481 Entertainer . $ 79 
482 Educator .. . . . .... .. $1 25 
483 Programmer ... .... S 55 
484 Communicator . . .. $299 
85316K Ram .. ... . .. . ... ... .... . . S 79 

AlARI Software 
CS406 Financial Management .... . S 55 
CX4104 Ma1Hng Ust . S 19 
CX404 Word Processor . . , . . S115 
CXL4007 Music Composer . . ... . . S 45 
Programming2!3 ... . .. .. .. ... . $ 22 
Conversational Languages . . ... S 45 
CX40t8Pilot. ..... S 59 
CX40S PiIO! . .S 99 
CXL4003 Assembler Editor ... . ..... S 45 
CXSI26 Microsoft Baslc . ..... . .... S 67 
CX412 Dow Jones Inveslmcnl .. . ... $ 95 
CXL4022 Pac·Man (new) . . . .. . . . $ 33 
CX8130 Caverns 01 Mars. . ....... $ 29 
CXL4020 Cenlipede (new) . . . $ 33 
CX L4006 Su per Breakoul ...... . ... $ 32 
CXL4Q08 Space Invaders .... ..... . $ 32 
CXL4Q09 Compuler Chess ......... $ 32 
CXL40103·D Tic TacToe . . . . $ 26 
CXL401 1 Sla r Ralders .. . . . ... .. .. . S 35 
CXL4012MIssileCommand . S 32 
CXL4013 Aslerolds . . .. . $ 32 

New Software for Atari 
Frogger . . .. . .. . . ... . ....... . . $26 
Apple Panic . . . .. . ..... ... . .. .. .. . $23 
Rasler Bla ster . . ... .. $23 
Temple 01 Apshal . . .. .. . $30 
Bishops Sq uare ... .. ... . ... . ..... . $23 
Graphics Mas ter . . . . . . $30 
Tumble Bugs . .. $23 
Act ion Quesl . . .. .. .... .. .... . .. . . $23 
Crossllre . . . .. $23 
Threshold . . ..... . $30 
Com puler Siocks & Bonds .. . . ..... . $ 17 
Guns 0 1 Fori Dellance ..... . . . ... .. $17 
Mousekallack . .. .. .. . . .... . .... .. $26 
K·RazyShooloul . . . ... $36 
Jawbreaker ... .. .. . . ...... . .. . ... $23 
Preppie . . .... $19 
RearGuard . . ... .. . $19 
Arcade Pro FOOlba ll .. . .. .... ..... . S26 
Bug Allack ........... . .. . . . .... . . $23 
Palhfinder ... $26 
Deadline . . ...... S39 
lork I . . . .$29 
Zork II . . . . . ...... $29 
CryplS of Terror . .. ....... .. $26 
POOl 1.5 . .. ..... . ... . ... . . . ...... $26 
Delulle Invaders . . ..... . ... .. $26 
God . . . .. . . . .. ... . .... . $29 
Wizard 0 1 Wor . . . ... $29 
Bailie Tlek ... ... . ...... .. . . .. . ... $29 
Canyon Climber . . $23 
Shoollng Arcade . . . . . $23 
Pac i fic Coasl Highway . .. .. . . . . ... . $23 
Clowns and Balloons .. . . .. ... .. . .. 523 

For Fas/ Delivery. send cer/ified or cashier 
checks. money orders, or direc /Oan k wire 
trans fers . Persona l checks allow 2 to 3 
weeks /0 clear. 25% depos i t on C.O.D. ·s. 
Prices reflecr a cash discoun/ only and 
8re subiect /0 change. Shipping-Sof/· 
ware (52.00 Mln lmumJ. Hardware-cafl. 
Fore ign inquiries invited - add 15 % for 
shipping. Nevada res idents add sales lax. 

TOP SELLERS 
Atari Software 

Entertainment 
Ghost Hunter . . $ 26 
Lunar Lander . .. ... .. .... 5 12 
Reversl . . . ..... $ 23 
Gomoku .. $ 23 
SlarWarrlor . . . S 29 
CrU Sh. Crumble. & Chomp . . S 23 
Ricochet . . ... . S 15 
Empire 0 1 the Overmind . .. $ 26 
TankUcs . . . ... ..... $ 23 
B·l Nuclear bomber ...... . .... . S 13 
Kayos . . .. S 26 
Match Racers . .. S 23 
Wiz & Princess. . . . . .. S 24 
Mission: As teroid . . S 19 
Soll porn Advenlure . . S 23 
All Baba & the Fotih Thieves, .. S 24 
The Shaltered Alliance . . . ...... S 29 
Galactic Chase . .$ 23 
Atar i World . . ... .. . S 45 

Business & Utilities 
Visicalc . . $ 179 
Mail Merge . . . . .. . . . .. ... .. . . .. . S 23 
Data Perlec t . .$ 79 
Leller Perlect. . . .. $105 
TelltWizard . . . . $ 69 
Datasm652.0 ......... . . , ..... . . $105 
Micropainler .$ 26 
The Basic Comp iler . . ... . ...... $ 69 
COlor Prin t ... ..... .. ... .... .... . $ 29 

Educational 
Compu·Read ...... . $ 23 
Compu·Mathl Fraclions . 5 29 
Compu·MalhIDecimals . . .S 29 
Vocabu lary I . . .. . . . . . . 5 16 

• Voca bulary II .,... . ..... . . .... $ 16 
NumberSeries . , .. . $ 16 
Analogies . . . .. ,.. . ... . . . $ 16 
Story BuilderlWord Masl er ., , .$ 16 
LeI's Spell . ... ... S 16 
AstroQUOles . ,$ 16 
A ll APX Software .. , ........ 15% 01 1 list 

••• SPECIALS OF THE MONTH ••• 
ELEPHANT DISKS (BOX) 
HAYES SMARMODEN 
AXLON RAMCRAM 
MOSAIC 32K RAM 
RAM DISK (128K) .. 
MICROTEK 32K RAM . . . 
AMDEK COLOR I MONITOR . 
PERCOM DOUBLE DENSITY DRIVE .... .. .. . . ..... . 
EPSON MX·100 PRINTER 
OKIDATA MICROLINE 80. 
K·DOS ........ . 
OSiA + .. 
BASICA+ . 
FLIP N' SORT DISKETIE BOX 

(Holds 50 Disketles) 

. $ 22 
. .. $229 

. $129 
· .. . $ 99 

· . $429 
. $109 

· . $329 
. $679 

· . $729 
· ... $329 

.$ 65 
.. $ 59 
. . $ 59 

· ... $ 21 

FlIP·SORT CARTRIDGE BOX ..... . ....... . . . . .. • • ..... $ 21 
(Holds 10 Atari Computer Cartridges) 

YOUR ONE STOP MARKETPLACE FOR 
ALL YOUR COMPUTER NEEDS 

If it is not listed, please ask. 

Computer Outlet 
Park Place - Upper Leve l 

1095 E. Twai n - (702) 796·0296 
Las Vegas, Nevada 89109 

Call Tol l Free 800·634·6766 
We accept Major Credit Cards 

Mon.·Sa t. 8 A.M.·6 P. M. 

(:: .corT'lrT'lodore 

VIC 20. .... .$249 
VIC1530Dalaselte . . . . $ 67 
VICI540 Disk Drive . . 479 
VICI515 Graph ics Printer . 329 
VICI2103K Memory Ellpander ... .. S 30 
VIC11108K Memory Ellpander . , . $ 52 
VIC1011 AS 232C Telminal lnl erface $ 43 
V1CI112 VIC·IEEE·488 Interface . . .. $ 84 
VIC1211 VIC 20 Super Ellpander .. . . $ 52 
VIC1212 Programmers A id Cartlidge $ 45 ' 
VICI213 Mach Ine Language Monitor $ 45 
VM110 Vic Programmers Ref, Guide .. $15 

VIC Software 
Avenger 
SupefSlot . 
Super Allen . 
Jupitel Lander . 
Draw Poker . 
Midnight Drive . 
Spiders of Mars 
Meteor Run 
Amok 
Alien Bli lz .. 
Rena!ssanc(; 
Outworld 
Clou dD!.;rsl 
Satell ites & Meteori tes . 
Sky;nath . . 
SOlace Divis ion . 
long Division . 
Super Hangman . 
3·0 Maze . 
Raceway . 
Kosmic Kamikaze . , 
The Alien 
Simon . 
Kiddie Pak I 
Super Four I . 
Kiddie Checkers 
Snakman 
Astrobase·2OQ1 
Space Barr ier . 
Snake . . 

.$23 

.$23 
· . 523 

.$23 

. 523 

.$23 

. $39 
. . .. . 539 

· . S29 .,,. 
.39 

........ $29 
.$3" 

. .... S39 
.$12 

.. .. $12 
.$12 
.$15 
. 512 

... $1 3 
.$2 1 
.$21 
.$ 10 

.. ... . $32 
.. S39 

...... $ 8 
· ,$18 
• ,$t3 

. $13 

.$1 0 

(P rogramming Techniques) 
Prinl Commands . . .$ 14 
For·Next Loops . . . ... . .. . ......... $14 
Graphics . , ..... $14 
Typesot Variables . . .$14 
Data Files . ,$14 
Random Numbers .. .. ........... $14 

Educational 
Money Addit ion . ,. SI0 
Malh Wh iz ........ 510 
State Capi ta ls . . ... . SIO 
World Capita ls . , .. .... .. . 510 
Spelling . . . ..... .... . . . . . $ 8 
TheVerb . SI4 
TheAdverb . $14 
The Ad jective ,. ,$14 
Fract ion Reduc tion .$1 0 
Adding Signed Numbers . S1 0 
Plura ls , ......... S 8 
Memory .. ... S1 0 

* ATARI * 
Programming Techniques 

(Santa Cruz - Tricky Tutorials) 
Display Us Is .. $ 17 
Horiz/Vert ScrOll . ,. $ 17 
Page Ftipping . ., $ 17 
Basics of Animalion . .$ 17 
Playel Missile Graphics . .$ 24 
Sound, . , .. . . .. ... S 17 

~ 
.......•. 

If ) ........ '-
The Computer Ou/le / ls an 

associate 01 The Computer 
Learning Center For Chll· 
dren. We are ellperts m 

educational technology and can cus tom· 
ize educational so l/ware cUfllculums for 
school dis/fic/s. mdlwdual schools. or for 
Ihe ctuld al home. Please contact US 
aOout your softwa re and equipment re­
QUIrements and feel Iree 10 stop by our 
SChool in Las Veg as 

We have one of Ihe world's 18rges l 
educa/lona l software mventorres lea /uf' 
mg our own Computer Learnmg Center 
software. 

Ten UtUe Robol s !ATAR II 
Pie· School Malh tATARI) 

S1295 
S1995 
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800 COMPUTER (16K) $649.00

800 COMPUTER (48K> $768.00

400 COMPUTER (16K) $275.00

410 PROGRAM RECORDER .. $74.00

810 DISKDRIVE $439.00

NEC 8023A-C PRINTER $475.00

PERCOMD/D DISK DRIVE ... $589.00

850 INTERFACE MODULE ... $164.00

ENTERTAINER $82.00

EDUCATOR $119.00

PROGRAMMER $52.00

COMMUNICATOR S299.00

825 PRINTER (80 Col) .. $579.00

32K RAM (Microtek) ... $119.00

16K RAM (Microtek) ... $69.00

16KRAM(Cx853) $79.00

LESTICK $30.00

TYPE'NTALK $319.00

ATARI SOFTWARE
ADVENTURE INT'L
Adventures'!.2&3(D) ...

Adventures^. 5&6<D) ....

Adventures7.8&9(D] ....
Adventures 10. 11 8 12(D)

Adventures 1-12 ea. (C| ...
Star Trek 3.5 (D)

Slar Trek 3.5 (C>

Mountain Shoot |C)
Galactic Empire (C)

Galactic Trader (C}

RearGuard(C)

APX

Easiern Front 1941 <C?D)

My Firs! Alphabet (D)

OullavWHowitzer(OO)

GEBELLI

531.95 Andromeda(D)
$31.95 Pathfinder(D)
S31.95 Match Racers (D|
$31.95
$15.95 INFOCOM
$19.50 Zorkl(D)

$15.50 Zorkll(D) ,
$1150 Deadline(D|

S1550 ■ ix
$15 50 LJK
5,5 50 Lelter Perfect (D)

Mail Merge/Utility(D)
S25&0 Data Perfect (D)

;25.50 ON-LINE

S15.95 HI RESWn& Prmcess(D> .
Avalanche (CID) S15 95 Soft Porn Adventure (D) ....

ARTSCI Hi RES Mission Asteroids (□)

Poker Solitaire (C) S11.50 HI RES Ulysses (D)
Reversi(C) S15.50 Crossfire (C/D)
Gamuko(C) $15.50 Mousekaltack (_D)
Cypher Bowl (C)

ARTWORX

Hodge Podge |D>

Brirjge2.O(C)

Intruder Alert (C)
Cranston Manor Adv. (Dl

Beta Fighter (C)

ATARI INCORPORATED

Microsoft Basic (D)

Macro Assem S Editor (D)

Assembler Editor(R)

Basic Cartridge |R)

PacMan(R)

Centipede(R)
Caverns of Mars(D)

S25 95
S25.95

S22.95

$30.95
S30.95

$38 95

$38 95 Jawbreaker (C/D}
The Next Step ID)

$15.50

$14.95

S13.9S OPTIMIZED SYSTEMS
OS/A + (D)

BasicA+ (Dl

QUALITY SOFTWARE

mTo A'ipab,aH^0Thieves(D|S4500 QSForth(D)
$45 00 6502Disassembler(D) . ..
$33 00 Starbast; Hyperion (C).. .
$3300 Namn ^'lal Song (C)
$29 00 f=asl9arT"T10rl<C> ...

$109.95

S22 50
S84.95

$25 50

$23.50
$19.95

$26.95
S22.95

$26.95

$23.50
S29.95

S63 95

S63.95

S25.50

$63.95

S11.95

$15 95
$11.95

515 50

Missile Command (B) S32.O0 cijoLOtiir

As%SrS,|R) lii-gg A-v.OnABo.UD.
Asteroios(M) *j^ uu Ghostiv Manor (D>

Conversational Lang. Ea. (C). S44 00 Q\ac^ FOfesi (D
Music Composer(Ri $45.00

Touch Typing (C) S19 00 UFO

Super Breakout (R) S32.O0 Sands of Mars (D|
Computer Chess (R) .
The Bookkeeper(Dl

AUTOMATED SIMULATIONS

Invasion Orion (C/D)
Rescue at RigeJ(C/D)

Crush. Crumble & Ch.(ODi ...

Temple of Apshai(C/D[

$32.00 Houseof Usher(D)

. CALL Beneath the Pyramids (D).
Fantasy Land 2041 AD(D)

S19 50 Waterl°O I' 1°)
$23 50 Zardon(D)
$2350 T(easure Island (D)

S19.95

$19 95
S19.95

$32.95
S19.95

$19.95
S19.95

530 95 USA

StarWarnor(C/D)

DateSlcnesof Ryn(GDl

USA

«n« 3-DSupergraphicsiaD)
$3095 S OD
«n gp
$30.95 Survival Adventure OD
$15.50 Atari World (D)..

Tankiics(C)

Dnieper River Line (Dl
voyager(D|

Galaxy (D)

BRODERBUNO SOFTWARE

Slar Blazer (D) ,

EDU-WARE

Compu-Read(D)
Compu-Math Frac. (D)

CompuMathDec.(D(

$23.95

$18.95
$23.95

$19.95

$19.95

$27.95
$23.50

$27.95

$23.95

J30.95

S30.95

$30.95

$19.95

S47.95

MISCELLANEOUS SOFTWARE

Action Quest (GDI $23.50

BugAttack(GD) S23.50

Crypts Of Terror (D) S27.50
Galactic Chase (C) $19.95

Ghost Hunter (C) S23.50

Kayos(GD) S27.5O

Raster Blaster(D) $22.95

The Shattered Alliance (01 .. S30.95

versa Writer Tablet $238.95

Visicalc(D) $194.95
Warlocks Revenge (D).. S27.50

WRITE FOR FREE CATALOG

COSMIC COMPUTERS
D = DISK

C = CASSETTE

R = ROM

228 N. PROSPECTORS RD.

DIAMOND BAR, CA. 91765

PHONE OPEN SEVEN

DAYS 8 am - 9 pm

SHIPPING EXTRA $2 MINIMUM PRICES
SUBJECT TO CHANGE CALIF RESIDENTS ADD

TAX ATARI IS A TRADEMARK OF ATARI INC

(714)861-1265

Consumer Protection for the Micro

computer Owner. The author is

Attorney L. J. Kutten.

The 35-page booklet covers

the steps to consider before

making a purchase. Information

about the general Law of Sales is

given to advise the Buyer of the

legal issues that can arise if he is

not careful, such as: When is a

sale valid? Are advertised prices

binding? What can be done about

partial delivery? What and when

must the Seller deliver? A general

comparison of the local computer

store and mail order is given

along with a brief introduction to

Federal Mail Order Law. There

is also a discussion of the different

ways to pay for a purchase and

sonic of the problems that each

one entails. An introduction into

warranties is given along with a

discussion of warranty disclaim

ers. I lints on how lo legally reject

and revoke a prior acceptance of

a product are included. Finally,

there are suggestions on how to

complain effectively, and various

miscellaneous hints every com

puter purchaser will find useful.

The booklet aids not only the

consumer, but also the seller in

becoming more effective.

The booklet is available

through the mail for $15.00.

There is an additional S3.00

charge for C.O.I), orders. Mis

souri residents should add

4.625% sales tax. Send check or

money order to:

/,. /. Kutten, Attorney a! Law

201 S. Central Ave.,POB 16185

St. Louis,M063W5

New Product releases are selected

from submissions 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 publi

cation. Readers should he aware that

we present here some edited version

of material submitted by vendors and

me unable to vouchfor its accuracy

at time ofpublication. ©

800 COMPUTER (16K) 
800 COMPUTER (48K) 
400 COMPUTER (16K) 

5649.00 
$768.00 
$275.00 

410 PROGRAM RECORDER .. 574.00 
810 DISK DRIVE .. ... ... ..... . 5439.00 
NEC 8023A-C PRINTER ...... S475.00 
PERCOM DID DISK DRIVE . .. 5589.00 
850 INTERFACE MODULE . .. 5164.00 

ENTERTAINER S82 .00 32K RAM IMicrol,k) 
EDUCATOR .... .. .. S119 .00 16K RAM IMicrol,k) 
PROGRAMMER S52.00 16K RAM ICx 853) . 
COMMUNICATOR ...... S299.00 LE STICK .............. .. 
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GEBELL) 
Andromeda (D) '" 

S119.00 
S69.00 
S79.00 
S30.00 

S319.00 

Adventures 4, 5 8. 6 (0) .... S31 .95 Pathfinder CO) ....................... . 
525.95 
S25.95 
522.95 Match Racers (D) Adventures7.8&9 (O) ...... 531 .95 

AClventures 10. 11 8. 12(0) ..... 531.95 
Aclventures '-12 ea. (e) . $15.95 INFOCOM 
StarTrck3.S(D) ................. ..... $19.50 la/kl(O) . 
Si afTrek3.5(C) ....... S15.50 ZOlk II (D) ... . 
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. ... " .... , .......... 530.95 
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COSMIC COMPUTERS 
0 ", DISK 
C '" CASSETIE 
R .. ROM 
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OIAMOtlO 8AR . CA. 91765 
PHONE OPEN SEVEN 
DAYS 8 am • 9 pm 
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SHIPPl tlG EXTFA 52 MINIMUM PRICES 
SUBJECT TO CHAll GE CALIF R[SIDEtH S ADD 
TAX ATARIIS A TRA[)EMARO: or AI AR!I"'C 

(714) 861·1265 
................. 

COIlSII mer Pro/{'(Iion for tflp Al icro­

com/Ju ter Owner. The a uthor is 
Atto rn ey L. J. Kutte n . 

T he 35-page booklet cove rs 
the ste ps to consider be fore 
mak illg a purchase . In forlllation 
abo ut th e gene ral La\\' of Sa les is 
g ive n to adv ise the Bu ye r of th e 
lega l iss ues that ca n a rise i f he is 
nut ca re ful. such as: \ Vhe n is a 
sa le va lid? Are adve rtised pri ces 
binding? What can be done a bout 
panial del ive ry) Whal and when 
musllhe Seller deli ve r ) A ge ne ra l 
compa rison o rthe loca l compute r 
sto rc and ma il o rder is g iven 
a lo ng with a brie f introductio n to 
Fede ra l Mail Order Law. T he re 
is ;liso" di sc uss io n orU .e diffe rent 
ways to pa)' ror a purchase and 
so me o r th e problems lha t each 
onc e ntails . An in troduct ion into 
warranties is g ive n a long \\'ith a 
di sclissio ll of warrant), discla im ­
e rs. I-l ints o n how 10 lega ll y re jeci 
and revoke a prior acce ptance of 
a product a re included. Finall y, 
lhere a re suggestio ns 011 how to 
compla in c fTcClivcl y. ;-Illd vario us 
Illi scel laneous hint s e\'e n ' com­
pUle r purchase r wi ll lin d use rul. 
T he book leL aid s nOL o n Iv Lh e 
COllsum e r , bUL a lso th e selle r in 
beco1l1ing mo re e ffective. 

The bookle l is avai lab le 
I hroug h Lhemail 1<)1' $ 1.5.00. 
There is an addiLiona l 53.00 
charge 1'0 1' C.O.D. nrders. i\ lis­
so uri reside llls sho uld add 
-1.1i25 'k sa les la x. Send check or 
muncy o rd e r to: 

L.J. }':lIl1l'lI, Allonlf'Y (II Lmll 
20 I S. CI'lIlral 111 '1' .. POll 1(,185 
SI. 1.IJllis. "'0 6J 105 

/\'rw P rodlle! rI,I/J({s('., flrt' .\(,/prlnt 
fr(JIII slIbmissiuns fur r(,(ISOlIS oj 
l i l/wli ll ess. {lvailab/I' S/}(/I·I' . awl 
,w"wra/ illfnpst to (Jllr f(JOr/(J}"s. HI" 
rl'gl'!'II"al WI' ar!' IlIlab", 10 sl''''rillll 
I(('W /)/'I)dll(1 SlIblllissiulis jur/Jllbli­
calioll. Readers s" oliid b,' ((ll'arl' Ihal 
WI" /JfeSf!1I1 htlP SOlll l' editNl lWI:,·joli 
oj lIIalnial slIblllilll'fl by vf'IIdOis IIIIfI 
Off' IlllOb/e to 110 11th j iJ 1" i/~, fI((lIrfl(~V 
allillll' I{Publical ioli. © 
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0$36.00 Two Year US Subscription 
0$54.00 Three Year US Subscription 

Nom e 

Address 

(Readers outside of the US. please 
see our foreign readers subscriplton 
cord or inquire for rotes) . 

Cily State Zip 
o Payment Enclosed 
o MasterCard 
Account No. 

o VISA o Americon Express 

--------------------- Expires ___ _ 

8 Q 10 II 1? 

COMPUTE! Books 
Quan. ntle Price SIH 

The Beginner's Guide 
to Buying A Personal 
Computer S 3.95 + S1.00-
COMPUTE!'s First Book 
at Alar! 1295 + 2.00' 

Inside Alarl DOS 19 95 + 200-
COMPUTE!'s First Book 
otPETlCBM 12.95 + 2.00-
Programming the 
PET/CBM 24.95 + 3.00" 
Every Kid's First Book of 
Robots and Computers 4.95 + 1.00' 

COMPUn!'s First Book 
ofYlC 12.95 + 2.00' 

'$.d.OO " '$9.00 FOf oir moll outside US. 

Nome 

Address 

Total 
For Fastest Service 
Call Our TOLL FREE 

US Order line 
800-334-0868 

In He call 919·27S.9S09 

All orders must be prepaid (money 
order, check. or charge). All pay­
ments must be in US funds. NC 
residents odd 4% soles tax. 

D Payment enclosed 

Please charge my: 
o IIlSA 0 MC 0 Am. Express 
Ace'INa. 

Expires 

City State Zip 

Country 
New 4 ·5 weeIcs IOf deIrvery 

COMPUTE! 
Subscription rotes outside the US: 
o S25.00 Canoda FI = 2 

0$38.00 Europe/Air Delivery FI = 3 

Foreign 
Readers 

0$48.00 Middle East, North Africa. Centrol Americo/Air Moil fI=5 o S88.00 South America. South Africa, Australasia/Air Moil "=7 
0$25.00 International Surface Moil (lengthy, unreliable delivery) FI=4.6.8 

Nome 

Address 

City Postal Code 

Country 

Poymenl must occompany this card. 
Payment in US Funds drown on a US Bonk; International Money Order: or 
chorge cord: DVISA 0 MosterCard DAmericon Express 
Account No. Expires ___ --' ____ _ 

8 Q lIJ ' \ '.' 

The Editor's Feedback: 
Camputer:OPET O ATARI DAPPLE O VlC-20 O OSI O OTHER ____ _ 
Ale you 0 COMPUTE! Subscriber? 0 Yes 0 No I would like to see: 
O More O Fewer SpecifiC applicalions O More B Fewer Gomes. 

programs. O More Fewer Reviews of game 
OMore DFewer BASIC programs. software 
OMore O Fewer Machine language O More O Fewer Reviews of business 

programs. software. 
O More OFew9 r Tulorials. O Mare OFewer Reviews of educational 
O More OFewer Educational articles. software. 
OMore OFewer Detailed explanations O More O Fewer Reviews of hardwore. 

of programs. 

What do you like besl about COMPUTE!? 

What do you like leosl? 

8 Q 10 " 12 



Place

Stamp

Here

COMPUTE! Magazine

Post Office Box 5406

Greensboro, NC 27403

Place

Stamp

Here

COMPUTE! Magazine

Post Office Box 5406

Greensboro, NC 27403

BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO. 236 HOLMES. PA

POSTAGE Will HF PAID BY ADDRESSEE

COMPUTE! Magazine

P.O. Box 636

Holmes, PA 19043

BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO. 2312 GREENSBORO, NC

POSTAGE WILL BE PAID BY ADDRESSEE

COMPUTE! Books

Post Office Box 5406

Greensboro, NC 27403

NO POSTAGE

NECESSARY

IF MAILED

IN THE

UNITED STATES

NO POSTAGE

NECESSARY

IF MAILED

IN THE

UNITED STATES

COMPUTE! Magazine 
Post Office Box 5406 
Greensboro, NC 27403 

COMPUTE! Magazine 
Post Office Box 5406 
Greensboro, NC 27403 

Place 
Stamp 
Here 

Place 
Stamp 
Here 

11111 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 236 HOLMES, PA 

POSTAGE Will. AE PAID BY ADDRESSEE 

COMPUTE! Magazine 
p,o. Box 636 
Holmes, PA 19043 

11111 1 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 23 12 GREENSBORO. NC 

POSTAGE WlllSE PAID BY ADoneSSEe 

COMPUTE! Books 
Post Office Box 5406 
Greensboro, NC 27403 

••• 
• 

• 

••• 
• 

• 



The Library of Computer

and Information Sciences

Please accept my application for trial membership

and send me the ENCYCLOPEDIA OF COMPUTER

SCIENCE (44900-3) billing me only $2.95. I agree to

purchase at least three additional Selections or

Alternates over the next 12 months. Savings range up

to 30% and occasionally even more. My membership

is cancelable any time after I buy these three books. A

shipping and handling charge is added to all ship

ments.

No-Risk Guarantee: If you are not satisfied—for any

reason—you may return the Encyclopedia of Com

puter Science within 10 days and your membership

will be canceled and you will owe nothing.

Name „

Name of firm _^_^_

(i! you want subscription sent to your otfice)

Address Apt.

City

State. -Zip.
(Offer good in Continental U.S. and Canada only. Prices
slightly higher in Canada.)
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The Library of Computer

and Information Sciences

Please accept my application for trial membership

and send me the ENCYCLOPEDIA OF COMPUTER

SCIENCE (44900-3) billing me only $2.95. I agree to

purchase at least three additional Selections or

Alternates over the next 12 months. Savings range up
to 30% and occasionally even more. My membership

is cancelable any time after I buy these three books. A

shipping and handling charge is added to all ship
ments.

No-Risk Guarantee: If you are not satisfied—for any

reason—you may return the Encyclopedia of Com

puter Science within 10 days and your membership

will be canceled and you will owe nothing.

Name

Name of firm . ,

(i! you want subscription sent to your office)

Address Apt.

City

State_ -Zip_

(Offer good in Continenlal U.S. and Canada only. Prices

slightly higher in Canada.)

Compute 8/82 7-BK7

The Library of Computer 
and Information Sciences 

Please accept my application for trial membership 
and send me the ENCYCLOPEDtA OF COMPUTER 
SCIENCE (44900-3) billing me only $2 .95. I agree to 
purchase at least three additional Selec tions or 
Alternates over the next 12 months. Savings range up 
to 30% and occasiona lly even more. My membership 
is cancelable any time after I buy these th ree books. A 
sh ipping and handling charge is added to all ship· 
ments. 

No-Risk Guarantee: If you are not satisfied-for any 
reason-you may return the Encyc lopedia of Com­
puter Science within 10 days and your membership 
will be canceled and you will owe nothing. 
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purchase at least three additional Selections or 
Alternates over the next 12 months. Savings range up 
to 30% and occasionally even more. My membership 
is cancelable any lime after I buy these three books. A 
shipping and handling charge is added to all ship­
ments. 

No-Risk Guarantee: If you are not satisfied-for any 
reason-you may return the Encyc lopedia of Com­
puter Science within 10 days and your membership 
will be canceled and you will owe nothing. 
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Finally, there's one full family of printers that covers every business or word processing application-

all fromC. Itoh, a company known for packing more product into less price; and all distributed
exclusively by Leading Edge, a company known for searching out and providing that very thing.

Which means that one call to one source can get you any printer, any time you need it, for any purpose.

THE PRO'S.
The Prowriters: business printers-and more. The "more" is a dot-matrix process with more dots. It gives you denser,

correspondence quality copy (as opposed to business quality copy, which looks like a bad job of spray-painting).
Prowriter: 120 cps. 80 columns dot matrix compressable to 136.10" carriage. Parallel or serial interface.

Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode.
Parallel or serial interface.

PROMOTER 2

PROWRTTER

THE STAR.
The Starwriter F-10. fa short (or more precisely, in a sleek 6" high. 30-pound unit), it gives you more

of just about everything-except bulk and noise-than any other printer in its price range. It's a 40 cps letter-quality
daisy-wheel with a bunch of built-in functions to simplify and speed-up word processing.

It plugs into almost any micro on the market, serial or parallel.

SIAfM/R!TERF-lO

■ P^ii^z

ANDTHE MASTER.
The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster.

Hm WSM

PraNTMASTERF-10
■ ■ ■ ■

;.. <"■'; ":'■■;:■

Distributed Exclusively by Leading Edge Products, Inc.. 225 Turnpike Street. Canton. Massachusetts 02021.

Call: toll-free 1-800-343-6833: or in Massachusetts call collect (617) 828-8150. Telex 951-624.



THECOMMODORECOMPUTERS
"FROM s300 TO $1995, THEY COST LESS AND GIVE
YOU MORE FOR YOUR MONEY. READ OUR CHART."

—William Shatner
The idea of a computer in every office and home used to be

science fiction. Now it's becoming a reality. The question is,

with so many to choose from, which computer should you

buy? When you consider the facts, the clear choice is

Commodore.

COMPARE OUR $995 COMPUTER

FEATURES

Base Price

12" Green Screen

IEEE Interface

TOTAL

Upper & Lower

Case Letters

Separate Numeric

Key Pad

Intelligent

Peripherals

Real Time Clock

Maximum 5S4" Disk

Capacity per Drive

COMMODORE
4016

$995

Standard

Standard

S995

Standard

Standard

Standard

Standard

500K

APPLE

11

$1,330

299

300

SI.929

NO

NO

NO

NO

143 K

Prices are asol ilic inuM recent published price lists. September. 1981 and .ipprc

capabilities of ihe (l&K) PET5 4016. Disk Drives and Primers are not included

shown vary in their degree of expandability.

IBM

$1,565

345

NO

$1,910

Standard

Standard

NO

NO

160 K

ximate [he

n prices. Models

Many experts rate Commodore Computers as the best

desk-top computers in their class. They provide more storage

power —up to 1,000,000 characters on 514" dual disks —than

any systems in their price range. Most come with a built-in

green display screen. With comparable systems, the screen is

an added expense. Our systems are more affordable. One

reason: we make our own microprocessors. Many

competitors use ours. And the compatibility of peripherals

and basic programs lets you easily expand your system as

your requirements grow. Which helps explain why

Commodore is already the No. 1 desk-top computer in

Europe with more than a quarter of a million computers sold

worldwide.

WE WROTE THE BOOK ON SOFTWARE.

The Commodore Software Encyclopedia is a com

prehensive directory of over 500 programs for

business, education, recreation and personal use.

Pick up a copy at your local Commodore dealer.

FULL SERVICE, FULL SUPPORT.

Commodore dealers throughout (he country offer

you prompt local service. In addition, our new

national service contract with TRW provides

nationwide support. Visit your Commodore

dealer todav for a hands-on demonstration.

I Commodore Computer Systems
I 681 Moore Road

King of Prussia, PA 19406

Canadian Residents:

Commodore Computer Systems

3370 Pharmacy Avenue
Agincourl, Ontario. Canada, M1W 2K4

Please send me more information. CO-N

Name

Company

Address_

City

Telephone.

Title

State. Zip_

Interest Area

□ Business D Education D Personal j

t commodore

COMPUTER

THE COMMODORE COMPUTERS 
"FROM $300 TO $1995, THEY COST LESS AND GIVE 
YOU MORE FOR YOUR MONEY. READ OUR CHART;' 

The idea of a computer in every offi ce and home used (Q be 
science fiction. Now it's becoming a reality. The question is, 
with so many to choose from. which computer should you 
bwy? When you consider the facts, the clear choice is 
Commodore. 

COMPARE OUR $995 COMPUTER 

COMMODORE AP I)lE 
FEATURES 4016 \I IBM 

Base Price $995 $1,330 $1,565 

12" Green Screen Stand3rd 299 345 

IEEE Interface Standard 300 NO 
TOTAL $995 $1,929 $1,910 

UPI)Cr & Lower 
Cusc Letters Stal1(hlrd NO Standm'd 
Separate Numeri c 
Key Pad Standard NO Standard 
Intelligent 
Peripherals Standard NO NO 
Real Time C lock Standard NO NO 
MHx imunt 5V:" Disk 
Capacity per Drive 500K 143K 160 K 
Plicn are a$ of the 111 05\ rece nt publ ished price lim. September. 198 1 an(j approximate the 
capabilities or the (1 6K) PET~ ':Ol6. Disk Dri\"~s and l'rimers are nOI incluikd in prices . Models 
shown "aT)' in tilcir de!!1"C"e of aparKIabililY. 

Many experts rate Commodore Computers as the best 
desk ~ top computers in the ir class. They provide more storage 
power - up to 1,000,000 charac ters on 51A /I dual disks - than 
any systems in their price range. Most come with a buih~ in 
green disp lay screen. With comparable systems, the scree n is 
an added expeose. Our sys tems are more affordable. One 
reason: we make our own microprocessors. Many 
competitors use ours. And the compat ibility of peripherals 
and basic programs lets you easily expand your system as 
your requirements grow. Which helps explain why 
Commodore is already the No. 1 desk~top computer in 
Europe v.dth more than a quarter of a million computers sold 
worldwide. 

WE WROTE THE BOOK ON SOFTWARE. 
The Commodore Software Encyclopedia is a com­
prehensive direclory of over 500 programs for 
business, education, recreation and personal use. 
Pick up a copy al your local Commodore dealer. 

FULL SERVICE, FULL SUPPORT. 
Commodore dealers throughout the country offer 
you prompt local service. In add it ion, our new 
national service contrac t with TRW provides 
nationwide support. Visit your Commodore 
dealer today for a hands~on demonstrat ion. 

- WLlliam Shatner 

r Comn;;;r;Co'n;r Syst~ ~~R~e:;---------, 

I 681 Moore Road Commodorc Computer Systems I 
King or Prussia. PA 19406 3370 Ph armacy Avcnue 

I AgillCOtlrt. Ontario. Canad.!, M1W 2K4 I 
Please send me more informalion . C·O , I Name . .. I 

Company ________ Tilic ______ 1 
Address ______________ _ 

CilY Stalc Zip I 
Telcpho ne I 
interesl Area ___ ____ ______ _ 
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