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EM@ for the SuperPET

EM® is ANSI standard MUMPS

Make your SuperPET Super-Load
4 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.

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.

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.

EMC 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.

EM£ 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 tile organization and retrieval are handled by the system.

EMe enables a programmer to associate timing constraints with several operations. This feature allows testing for terminal malfunctions as well as
prompting users in time-critical dialogue.
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GENERAL, HARRIS and others. Additionally EM5 gives the less-experienced programmer the tools to do a professional job on formidable programming

applications.
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230 CLOSE0:REM RESETS ST TO 0
240 IFST=64THEN280

250 J=J+1:INPUT#8,AS(J)
260 IFJ<MAXGOTO240

270 PRINT"{DOWNjFILE TOO LARGE":CLOSE8:END
280 CLOSE8

290 K=0:SK=1

300 PRINT"{CLEAR}":K=SK-1

310 K=K+1:IFK>JTHENK=0:GOTO360
320 IFPEEK(216)=1THENSK=K
330 N=K:GOSUB1300:PRINTN$;A$(K)
340 IFPEEK(216)>=20THEN360
350 GOTO310

360 PRINT:PRINT"COMMAND? ";

370 GETCM$:IFCM$=""THENZ=1-Z:PRINTMID$("{RE
REV}{OFF}H,Z+1,1);" {LEFT}";:GOTO3
70

3 80 SH=0:CM=ASC(CM$):IF(CMAND127)OCMTHENSH
=1:CM$=CHRS(CMAND127)

390 PRINT"{OFF}";CMS

4 00 IFCM$=CHR$(13)THENPRINT"{CLEAR}":GOTO31
0

410 IFCMSO"I"THEN460

420 NS=1:PRINT"{UP}INSERT AFTER WHICH ITEM"

;:GOSUB1310:IN=VAL(IN$):IFRTTHEN45
0

4 30 J=J + 1:FORI=JTOIN+2STEP-1:A$(I)=A$(1-1) •
NEXT

440 PRINT"ENTER NEW LINE:":GOSUB1310:IFRT=0
THENAS(IN+1)=IN$

450 GOTO300

460 IFCM$="XnTHENPRINT"{CLEAR}":GOTO830

470 IFCH5<>"K"THEN510

480 INPUT"{UPlARE YOU SURE? {03 LEFT}";X$:

IFX$O"Y"THEN290

490 PRINT"{CLEAR}NOW KILLING THE FILE...":P
RINT#15/"S"+FIL$

500 PRINT FIL$" HAS NOW BEEN SCRATCHED.":GO
TO1420

510 IFCM$O"D"THEN590

520 NS=1:IFSH=0THENPRINT"{UP}DELETE WHICH I
TEM"; :GOSUB1310:DL=VAL(IN$):D2 = 0

530 IFSH=0ANDDL=0THEN300

540 IFSH=1THENINPUT"{UP}DELETE WHICH ITEMS?

{03 LEFT}";INS,D2:DL=VAL(IN$)
550 IFDL=0THEN300

560 Z=1:DI =D2-DL:IFDK0THENDI = 1:Z=0

570 J=J-DI-Z:FORI=DLTOJ:A$(I)=A$(I+DI+Z):NE

XT

580 GOTO300

590 IFCH$O"S"THEN640

600 PRINT#15,"Sn+FIL$

610 OPEN8,8,8,FIL$+",S,W"

6 20 FORI=1TOJ:PRINT#8,AS(I);CHR$(13);:NEXT:

CLOSE8

630 GOTO300

640 IFCM$O"G"THEN680

650 PRINT"{UP}GOTO WHICH LINE";:NS=1:GOSUB1

310:IFRTTHEN300

660 L=VAL(IN$):IFL<1ORL>JTHEN640

670 K=L-1:PRINT"{CLEAR}":GOTO310

680 IFCM$O"R"THEN730

690 PRINT"{UP}REPLACE WHICH ITEM";:NS=1:GOS

UB1310:R=VAL(INS):IFRTTHEN300

700 IFR<1ORR>JTHEN690

710 PRINT"ENTER NEW LINE:":GOSUB1310:IFRT=0

THENAS(R)=IN$

720 GOTO300

730 IFCM$O"P"THEN800

740 IFSHTHENFR=1:TU=J:GOTO760

750 DN=4

760 INPUT"FROM LINE,TO LINE";FR,TU

7 70 IF(FR<1ORTU<1)OR(FR>JORTU>J)OR(FR>TU)TH
EN750

7 80 OPEN1,DN:FORI=FRTOTU:N=I:GOSUB1300-PRIN
T#1,N$;A$(I):NEXT:CLOSE1

790 GOTO300

8 00 IFCM$<>"1"ANDCM$O"0"THEN840

810 PRINT" {CLEAR} ":IFCM$OD$THEND$=CMS:GOTO
180

820 GOTO180

830 GOTO1420

840 IFCM$O"FIITHEN920

850 PRINT"{UP}FIND WHAT"; :GOSUB1310 : S$=IN$-

PRINT"{CLEAR}":Z=0:IFRTTHEN300
860 FORI=1TOJ:FORK=1TOLEN(A${I))

870 IFMIDS(A$(I),K,LEN(S$))=S$THENN=I:GOSUB
1300:PRINTN$;A${I):Z=1:GOTO890

880 NEXTK

890 GETA$:IFA$O""THENI = J

900 NEXTI:IFZ=0THENPRINT"NOT FOUND."
910 GOTO360

920 IFCM$O"E"THEN970

930 PRINT"{UP}EDIT WHICH LINE";:NS=1:GOSUB1
310:L=VAL(IN$):IFRTTHEN300

940 IFL<1ORL>JTHEN930

950 V=1:Z$=CHR$(SH*29):PRINT"? ";Z$;A$(L);n
{UP}":GOSUB1310:IFRT=0THENA$(L)=IN
$

960 GOTO300

970 IFCMS="L"THENPRINT"FILE LENGTH:";J;"LIN
ES.{DOWN}":GOTO1290

980 IFCM$="Q"THEN1430

990 IFCM$O"AnTHEN1020

1000 PRINT"ENTER NEXT LINE:":GOSUB1310:IFRTT
HEN300

1010 J=J+1:A${J)=IN$:GOTO300
1020 IFCM$<>"H"THEN1270

1030 UL=PEEK(59468):POKE 59468,12

1040 PRINT"{CLEAR}"TAB(7)"{REVlLIST OF FIXFI
LE COMMANDS{DOWN}"

1050 PRINT"A = APPEND"

1060 PRINT"D = DELETE"

1070 PRINT"D = (SHIFT) DELETE RANGE"

1080 PRINT"E = EDIT A LINE"

1090 PRINT"F = FIND A STRING"

1100 PRINT"G = GO TO LINE #"

1110 PRINT"I = INSERT LINE"

1120 PRINT"K = KILL (SCRATCH) FILE"

1130 PRINT"L = PRINT LENGTH OF FILE"

1140 PRINT"P = PRINT FILE TO PRINTER"

1150 PRINT-Q = QUICK-FIND"

1160 PRINT"R = REPLACE LINE"

1170 PRINT"S = SAVE FILE {DON'T FORGET!)

1180 PRINT"X = EXIT FIXFILE"

1190 PRINT"Z = SWITCH UPPER/LOWERCASE

1200 PRINT"0 = EDIT A FILE FROM DRIVE 0"

1210 PRINT"1 = EDIT A FILE FROM DRIVE 1

1220 PRINT"{DOWN}HOLD DOWN SHIFT WITH COMMAN
DS":PRINT"A,E,F,I,Q,R"

1230 PRINT"TO ENTER COMMAS OR COLONS."

1240 PRINT"PRESS A KEY TO CONTINUE..."

1250 GETA$:IFA$=""THEN1250

1260 POKE59468,UL:GOTO300

1270 IFCM$="Z"THENPOKE59468/12+2*(PEEK(594 68

)=12):PRINT"{02 UP}";:GOTO360

1280 PRINT"{REV}TRY{OFF} A,D,E,F,G,I,K,L,P,Q

,R,S,X,Z,1 OR 0":PRINT"OR {REV}H{0

OFF} FOR HELP"

1290 PRINT"{03 UP}COMMAND? {UP}";:GOTO360

1300 N$="{REV}"+RIGHT${" "+MID$(STR$(N),2
),4)+"{OFF} ":RETURN

1310 RT=0:Z$=CHR$(160+SH*126*(NS=0))

100 

23B CLOSEB:REM RE SETS ST TO B 
24B IFST=64THEN28B 
250 J=J+1:INPUTI8,A$(J) 
260 IFJ <MAXGOT024B 
270 PRINT"(DOWN)FILE TOO LARGE":CLOSE8:END 
28B CLOSE8 
29B K=0:SK=1 
3B0 PRINT" (CLEAR)":K=SK-1 
310 K=K+1:IFK>JTHENK=0:GOT036B 
320 IFPEEK( 216) =lTHENSK=K 
330 N=K:G OSU813B0:PRINTN$;A$(K ) 
34B IFPEEK(216»=20THEN36B 
350 GOT0310 
36~ PRINT:PRINT"COMMAND? H; 
37B GETCM$:IFCM$=""THENZ=l -Z: PRINTMID$("(RE 

REV)(OFF) ", Z+ l , l);" (LEFT)" ;:GOT03 
70 

38B S H=0: CM=A SC(CM$):IF(C MAN 0127)<>CMTHENSH 
=1:CM$=CHR$(CMAN0127) 

390 PRINT"(OFF) "; CMS 
4BB IFCMS=CHRS(13)THENPRINT"(CLEAR)":GOT031 

B 
410 IFCMS <> "I"THEN46B 
42B NS=l:PRINT"(UP)INSERT AFTER WHICH IT EM" 

; :GOSUB131B:IN=VAL(IN$):IFRTTHEN45 
o 

430 J =J+1:FORI =JTOIN+2STEP- 1:AS(I)=AS(I - 1) : 
NEXT 

44B PRINT"ENTER NEW LINE :": GOSUB13 10:IFRT=0 
THENAS(IN+1)=INS 

45B GOT030B 
46B IFCMS="X "THENPRINT"(CLEAR) ": GOT0830 
47B IFCMS<>"K "THEN 51B 
48B INPUT"(UP)ARE YOU SURE? (03 LEFT)" ; XS : 

IFXS <> "Y"THEN290 
49B PRINT " (CLEAR)NOW KILLING THE FIL E • .. ": P 

RINT#15,"S"+FIL$ 
50B PRINT FI LS" HAS NOW BEEN SCRATCHEO . ": GO 

T0142B 
510 IFCM$<> "D"THEN59B 
520 NS= l :IFSH=BTHENPRINT" (UP ) DELETE WHICH I 

TEM"; :G OSUB131B:DL=VAL(IN$) : D2=0 
5 30 IFSH=BANDDL=BTHEN30B 
540 IFSH=lTHENINPUT" ( UP)DELETE WHICH ITEMS? 

(B3 LEFT)" ; INS,D2 : DL=VAL(INS) 
55B IFDL= 0THEN30B 
56B Z=1 :DI= D2 - DL : IFDI<0THENDI=1:Z =B 
570 J =J- DI - Z:FORI=DLTOJ:AS( I) =AS( I+DI +Z) : NE 

XT 
580 GOT030B 
59B IFCMS<> "S"THEN64B 
600 PRINTilS,"S"+FIL$ 
610 OPEN B, 8 , 8 , FIL$+",S,W" 
62B FORI=lTOJ:PRINT'8,AS ( I) ; CHRS( 13 ) ; :NEXT: 

CLOSE8 
630 GOT03B0 
640 IFCMS <> "G"THEN68B 
65B PRINT"(UP}GOTO WHICH LINE"; : NS=l :GOSU Bl 

31B:IFRTTHEN3BB 
66B L=VAL(IN S) :IFL<10RL>JTHEN64B 
670 K=L- 1 :PRINT" (CLEAR) ": GOT0310 
680 IFCM$ <>"R "T HEN73B 
69B PRINT" (UP}REPLAC E WHICH IT EM"; :N S= l: GOS 

UB131B:R=VAL(INS):IFRTTHEN30B 
7BB IFR<10RR>JTHEN69B 
71B PRINT" ENTER NEW LINE :":G OSUB 1310:IFRT=0 

THENAS (R) =IN $ 
720 GOT0300 
73 0 IFCMS <> " P"THE N800 
740 IFSHTHENFR=1:TU=J:G OT0760 
750 DN =4 
760 INPUT"FROM LI NE , TO LINE ";FR,TU 
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77 0 IF(FR<10RTU<1)OR( FR>J ORTU>J)OR(FR>TU)TH 
EN75B 

78B OPEN1,DN:FORI=FRTOTU:N=I:GOSUB13BB:PRIN 
TIl ,NS;AS (I) :NEXT:CLOSE1 

790 GOT03B0 
8BB IFCM$ <> "1"ANDCM$ <> " 0 "THEN8 4B 
81B PRINT"(CLEAR}":IFCMS< >DS THENDS=CMS:GOTO 

18B 
82B GOT018B 
83B GOT014 2B 
84B IFCM$<>"F"THEN9 2B 
8 50 PRINT" (UP) FIND WHAT"; :G OS UB131B: SS=INS: 

PRINT"(CLEAR}":Z=0 :IFRTTHEN3BB 
8 60 FORI=lTOJ : FORK=lTOLEN(AS(I» 
870 IFMIDS(AS(I) ,K,LEN(SS»=S$ TH ENN=I : GOSUB 

1300 : PR INTN S ; AS(I) :Z= 1 : GOT0890 
880 NEXTK 
890 GETAS :IFAS<> ""THEN I=J 
900 NEXTI:IFZ=0THENPRINT"NOT FOUND . " 
9 10 GOT0360 
920 IFCM$ <> "E"THEN970 
9 30 PRINT"(UP}EDIT WHI CH LINE "; :N S=1: GOS UB1 

3 10:L=VAL(INS) :I FRTTHEN30B 
940 IFL<10RL>JTHEN930 
9 5B V=1:ZS=CHRS(SH*29):PRINT"? " ; ZS;AS(L);" 

(UP}" :G OSUB1310:IFRT=0T HENAS( L)=IN 
S 

960 GOT03B0 
970 IFCM$="L"THENPRINT"FILE LENGTH: ";J;"LIN 

ES .(DOWN}":GOT01290 
980 IFCMS= "Q"THEN143 0 
990 IFCMS <> "A" THEN1020 
1B00 PRINT"ENTER NEXT LINE:":G OS UB1310:IFRTT 

HEN300 
1B10 J=J+l:AS(J)=INS: GOT030B 
1020 IFCMS <> "H"THEN1 27B 
1030 UL=PEEK(59468):POKE 59468 ,1 2 
IB40 PRINT"(CLEAR}"TA8(7)"(REV}LI ST OF FIXFI 

LE CO MMAN DS(DOWN)" 
1050 PRINT"A APPEND" 
1060 PRINT"D DELETE " 
1070 PRINT"D (SHIFT) DELETE RANGE" 
1 080 PRINT"E EDIT A LIN E" 
1090 PRINT"F FIND A STRING" 
11B0 PRINT"G GO TO LINE ' " 
1110 PRINT"I IN SERT LIN E" 
1120 PRINT"K KI LL (SCRATCH) FILE" 
113B PRINT"L PRINT LENGT H OF FILE " 
1140 PRINT"P PR INT FILE TO PRINTER" 
115B PRINT "Q QU I CK-FI ND" 
116B PRINT " R REPLACE LINE" 
11 7 0 PRINT"S SAVE FILE (DON'T FORGET !) 
1180 PRINT"X EXIT FIXFILE " 
1190 PRINT " Z SWITCH UPPER/LOWERCASE 
120B PRINT"0 EO I T A FI LE FROM DRIVE B" 
1210 PRINT"l EDIT A FILE FROM DRIVE 1 
1220 PRINT" (DOWN) HOLD DOWN S HIFT WITH COMMAN 

DS":PRINT"A, E, F, I , Q, R" 
1 230 PRINT"TO ENTE R COMMAS OR COLONS." 
1240 PRINT"PR ESS A KEY TO CON TINUE .•• " 
1250 GETAS:IFAS=" "THEN1250 
1260 POKE59468 , UL:GOT0300 
1270 IFCMS="Z"THENP OK E594 68 ,1 2+2*( PEEK(59468 

)=12) :PRINT" (02 UP } " ; :GOT036B 
1 280 PRINT"{REV}TRY{OFF} A,D , E,F,G,I , K,L,P, Q 

,R,S,X,Z,l OR 0":PRINT"OR {REV}H{O 
OFF} FOR HELP" 

1290 PRINT"(03 UP}COMMAND? (UP}";:GOT036B 

1300 NS="(REV}"+RIGHT$(" "+M IDS(STRS(N) , 2 
) ,4)+" (OFF} ":RETURN 

1310 RT=B:ZS=CHR$(160+SH*126*(NS=0» 



TheHard& Soft of It:
If you're into Atari, get into ASAP. When it

comes to Atari, ASAP has it all — computers,

a full line of accessories, and one of the

most complete lines of software on the

market. Whether you use your Atari tor

work or play, make ASAP your source. Call

today.

The Atari® 800™ Computer features color

graphics and English characters with truly

high resolution, high quality sound, expand

able memory and sleek modular appearance.

Atari* 400™ — 16K also available: $349.00.

OPTIONAL ACCESSORIES PRICE

ATARI* 410" Program Recorder 80.00

ATARI® 810'" Disk Drive 455.00

ATARI®1822'" Thermal Printer 299.00

ATARI* 820" 40-colLmin Dot

Matrix Impact Printer 279.00

ATARI® 825T" 80-column Dot

Matrix Impact Printer 625.00

ATARI® 830'" Acoustic Modem.... 159.00

ATARI® 850'" Interface Module.... 175.00

ATARI4 Paddle (CX30-04) and

Joystick (CX40-04) (Pair) 17.95

ASAP 16K RAM Module 55.00

COMPLETE SOFTWARE LIBRARY INCLUDES

THESE POPULAR UNITS:

Atari *
Video Easel ROM 25.00

Music Composer ROM ...42.00

Assembler/Editor ROM ..45.00

Mortgage Loan Analysis

Cassette 15.95

Stock Analysis Disk 19.95

Stock Charting 22.95

Bond Analysis Disk 22.95

Mailing List Cassette 19.95

Touch Typing (2 Cass)... 19.95

Graph It (2 Cass) 17.95

Word Processor 119.00

Personal Finance 64.95

Microsoft Basic 75.00

Basketball ROM 27.00

Super Breakout ROM ....30.00

Computer Chess ROM ... 32.00

3D Tic Tac Toe ROM 25.00

Star Raiders ROM 36.00

Kingdom Cassette 12.95

Blackjack Cassette 12.95

Biorhythm Cassette 12.95

Energy Czar Cassette 12,95

ATARI fromASAP

Telelink ROM

Space Invaders ROM

Scram

Asteriods

Missile Command

Caverns of Mars Disk ...

Centipede Disk

Pac-Man

Arcade Plus

Ghost Hunter Cassette ...

Ghost Hunter Disk

Datasolt

Atari Mailing List Disk ...

Atari Character Generator

Disk

Text Wizard Disk

Micropainter Album 1

Disk

Micropainter Album 2

Disk

Le Stick Accessory

24.00

30.00

18.95

32.00

32.00

30.00

35.00

35.00

25.00

30.00

19.95

16.95

89.95

16.95

16.95

30.00

Qn-Line Systems

HI-RES Adv#0- Mission:
Asteroid Disk 19.95

Hl-RES Adv #2 — Wiz & Princess
Disk 25.00

Roadwork Disk 29.95

Jawbreaker Disk 25.00

Softporn Adventure (X-rated)

Disk 25.00

The Next Step Disk 29.95

Personal Software

Visicalc Disk 169.00

FOR HOME ENTERTAINMENT

SYSTEMS:

Activision

Dragster Cartridge 18.50

Boxing Cartridge 18.50

Checkers Cartridge 18.50

Fishing Derby Cartridge.. .18.50

Skiing Cartridge 18.50

Bridge Cartridge 23.50

Tennis Cartridge 18.50

Laser Blast Cartridge 18.50

Freeway Cartridge 18.50

Kaboom! Cartridge 18.50

Stampede Cartridge 18.50

Ice Hockey Cartridge 23.50

SISSIII
computer ■
products, inc.

1198 E. Willow SI. Signal Hill, CA 90806

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR BEST PRICE

ASAP offers a 15-day buyer protection policy: full money-back guarantee if not totally satisfied.

Ordering information: name, address, phone: ship by: UPS or Mail. Shipping charge: add S2.90 up to 1 Ib. (UPS

blue). U.S. Mail add S1.50 (U.S. only) ($25.00 minimum order).

Terms: We accept cash, check, money orders. Visa and Master Charge (U.S. funds only). Tax: 6% Calif, res.,

COD's and terms available on approval (School PO's Accepted).

Toll free outside California: (800) 421-7701. Inside California: (213) 595-6431 (714) 891-2663

Inside Canada call ASAP Compuler Products. LTD.. 116 Viceroy Rrj.. D-12 Concord, Toronto. Ontario, Canada L4K1A9 (416) 738-0500 (800) 268-1996

The Hard & Soft of It: 
If you're into Atar;, get into ASAP. When it 
comes to Atari, ASAP has it all- computers, 
a full Hne of accessories. and one of the 
most complete lines of software on the 
market. Whether you use your Atari for 
work or play. make ASAP your source. Call 
today. 

ATABI iromASAP 
The Alarl " 800'· Computer features color 
graphics and English characters with truly 
high resolution, high quality sound, expand
able memory and sleek modular appearance. 

Atarl" 400" - 16K also available: $349.00. 

OPTIONAL ACCESSORIES PRICE 
ATARI" 410'· Program Recorder . . . . 80.00 
ATARI" 810'· Disk Drive." .. _ ... 455.00 
ATARI® 822'· Thermal Printer ... , . 299.00 
ATARI" 820'· 40-column Dot 
Matrix Impact Printer . .......... 279.00 
ATARI® 825'· 8O-column Dot 
Matrix Impacl Printer . . , . . .... . . 625.00 
ATARI® 830'· Acoustic Modem .. _ . 159.00 
ATARI" B5D'· lnterface Module .... 175.00 
ATARI" Paddle (CX30-04) and 
Joystick (CX40-04) (Pair) ....... _ . 17.95 
ASAP 16K RAM Module . .. . . . . . . . 55.00 
COMPLETE SOFTWARE LIBRARY INCLUDES 
THESE POPULAR UNITS: 
Atari " 
Video Easel ROM ....... 25.00 
Music Composer ROM ... 42.00 
Assembler/Editor ROM .45.00 
Mortgage Loan Analysis 
Cassetle .... . ........ 15.95 
Stock Analysis Disk ..... 19.95 
Stock Charling .. , .. , ., 22.95 
Bond Analysis Disk ..... 22.95 
Mailing List Cassette .... 19.95 
Touch Typing (2 Cass) ... 19.95 
Graph It (2 Cass) , ...... 17.95 
Word Processor ....... 119.00 
Personal Finance . ..... . 64.95 
Microsoft Basic ........ 75.00 
Basketball ROM .. _ ..... 27.00 
Super Breakout ROM .... 30.00 
Computer Chess ROM . _ .32.00 
3D Tic Tac Toe ROM. , . , .25.00 
Star Raiders ROM . . .... 36.00 
Kingdom Cassette . . .... 12.95 
Blackjack Cassette . . 12.95 
Biorhythm Cassette . .... 12.95 
Energy Czar Cassette .... 12.95 

Telelink ROM ... 
Space Invaders ROM 
Scram . . .... . 
Asteriods , .......... . 32.00 
Missile Command .. .32.00 
Caverns of Mars Disk ... 30.00 
Centipede Disk ...... , .. 35.00 
Pac-Man . .. . ......... 35.00 
Arcade Plus 
Ghost Hunter Cassette ... 25.00 
Ghost Hunter Disk. _ . , .. 30.00 
Oatasoft 
Atari Mai ling Lisf Disk .. _ 19.95 
Atari Character Generator 
Disk ., .......... _ ... 16.95 
Text Wizard Disk , ...... 89.95 
Micropainter Album 1 
Disk ..... . .. . . , ... . . 16.95 
Micropainter Album 2 
Disk .... . . .. .. _ .. . . _ 16.95 
Le Stick Accessory ..... 30.00 

On-Line 
HI-RES Adv 110 - Mission: 
Asteroid Disk .... _ ..... 19.95 
HI-RES Adv 12- Wiz & Princess 
Disk ................ 25.00 
Roadwork Disk ..... . . . 29.95 
Jawbreaker Disk ...... _ 25.00 

5f;~porn Advent~r~ (X-rate~~oo 

The Next Step Disk . .... 29.95 
Personal Software 
Visicalc Disk , . _ .. . ... 169.00 
FOR HOME ENTERTAINMENT 
SYSTEMS: 
Activision 
Dragster Cartridge ...... l B.SO 

ALL PRICES SUBJECT TO CHANGE WITHOUT NoTlC( CAll FOR BEST PRICE 

Boxing Cartridge ....... l B.SO 
Checkers Cartridge . . .. _ 18.SO 
Fishing Derby Cartridge _ . . 18.SO 
Skiing Cartridge ". _ . _ . lB.SO 
Bridge Cartridge ... ,. _ ,23.SO 
Tennis Cartridge, , . , , .. 18.SO 
Laser Blast Cartridge, . _ . lB.SO 
Freeway Cartridge, . .. .. lB.SO 
Kaboom! Cartridge .. __ . lB.SO 
Stampede Cartridge . . __ . l B.SO 
Ice Hockey Cartridge .... 23.SO 

ASAP offers a 15-day buyer protection pol icy: full money-back guarantee if not total ly satisfied. 

1198 E. Willow 51" Slgllal Hill, CA 9lI06 

Ordering information: name. address, phone; ship by: UPS or Mail. Shipping charge: add 52_90 up to lib. (UPS 
blue), U.S. Mail add 51.SO (U.S. only) (525.00 minimum order). 
Terms: We accept cash. check, money orders. Visa and Master Charge (U.S. funds only). Tax: 6% Calif. res ., 
COD's and terms available on approval (School PO's Accepted). 

Toll free outside California: (BOO) 421 -7701. Inside California: (213) 595-6431 (714) B91 -2663 
Inside Canada ca ll ASAP Compuler Produc.!s, LTD .. 116 Viceroy Rd .. 0-12 Concord, Toronto, Ontario, Canada L4K l A9 (416) 738-0500 (BOO) 26B-l 996 



102 COMPUTE! July. 1982. Issue 26

13 20 IFV=1ANDSH=0THENZ$="{RIGHT}":V=0
1330 PRINT"? ";Z$; :POKE205,0:PRINT"{03 LEFT}

ii .

i

134 0 IFNS=0ANDSH=1THENPOKE158,1:POKE6 2 3,ASC(
1 {RIGHT} ")

1350 INPUTINS

136 0 IFIN$=Z$THENNS=0:RT=1:RETURN

1370 IFSH=0ORNS=1THENNS=0:RETURN

1380 FORI=1TOLEN(IN$):IFMID${IN$,I,1)<>","TH

EN1410

1390 REM CHR${108) IS FAKE COMMA. SAVEABLE '

TO DISK

14 00 IN$=LEFTS(INS,I-1)+CHR$(108)+MID$(IN$,I
+ 1)

1410 NEXT:RETURN

1420 CLOSE8:CLOSE15:END

1430 PRINT"{UP}QUICK-FIND WHAT";

1440 FOUND=0:GOSUB1310:IFRTTHEN300
14 50 S$=INS:L=LEN(S$):PRINT"{CLEAR}";

1460 FORI=1TOJ:IFLEFT$<A$(I),L)<>S$THEN14 9 0

1470 N=I:GOSUB13 00:PRINTN$;A$(I):FOUND=1

148 0 IFPEEK(216)>20THENWAIT158,1:GETA$:PRINT
"{CLEAR}■

1490 GETAS:IFAS<>""THENI=J

1500 NEXT

1510 IFFOUND=0THENPRINT"NOT FOUND."

1520 GOTO360

Program 2. Atari Version

196 REM FIXFILE-File Editor vl.O

110 REM Charles Brannon, 1982
126 REM

130 GRAPHICS 0=SETCOLOR 4,9,4

140 DLIST=PEEK<560>+256£PEEK<561 >+4
150 POKE DLIST-1,7+64 = POKE OLIST+2,6

160 POSITION 6,0:? "FIXFILE":POSITION 3+
26,0:? "a tile editor"

170 DIM TEMP$<36),FILE$(14;'
186 MAX=200:REM Maximum number of lines
in the file

190 DIM DISK$CMftX^35>,LWCMAX)*!<EV*(35>
200 OPEN #L4,0,"K = U:POKE 752,1

210 ? •? "(Press I RETURN I alone for- dire

ctorsO":?

220 ? *? "Enter Filename - 0 =
<12 LEFT)";

230 GOSUB 1348--SETC0L0R 0,16,12

246 IF TEMP$=" " THEN GOSUB 1080=RUN

250 FILE$="D=":FILE*(3)=TEMP$

260 ? =? «{2 UP>Readins "jFILE*,
270 TRAP 280 = OPEN ^2,4,S,FILE$ = G0T0 290
280 CLOSE «:? i? "{UP} Error - B;PEEK<19
5),,:GOTO 220

290 TRAP 35Q^LI^S=W

380 INPUT #2; TEW*

318 L=LEN(TEM>*>:LNCLIrESM.

326 DISKS' LINES835+1, LINES&35+L )=TEJF$

330 LINES=LINES+1 = IF LINES<t1ftX THEN 308

340 ? :? "{UP>Error - File too Lapse!"i*

GOTO 0

350 IF PEEKC195X>136 THEN 2^
360 CLOSE #2

378 CURR=0:POKE 82,0:LINES=LINES-1
386 U^AF'HICS 9-SETCOLCS: 4,9,4 = P0KE 752,1
•POKE 766,1

396 FOR I=CURR TO CU^+18

486 IF DLIHES TrEN PGF' =G0TO 450
410 TEMP^'SSS11 :TEMP$<4-LEN(STR*( I »)=ST
R*C I)

420 FOR J=l TO 3:TEr-F$(.J,J>=Cr«::$CASC(TB1
PKJ»+128)-NBCr J
430 ?TEMP$;U ";DISK$(1*35+1,I*35+LN(I)>

446 NEXT I

450 FIXE 766,OPPOSITION 0,19-? ni4Q R>";

4bS POKE 763,4

47Q ? "{CLEAR}iEldit iRIeplace 11 Insert
IDIelete Iftlppend IPIrint IWlrite IQIuit
INIext Pase IGloto lOlther I START!"

480 ? :? "tlvich? ";

490 IF PEEK<53279)==6 THEN 1368

588 IF PEEKC764>=255 THEN 49S
516 P=PEEK<702)'POKE 782,€4^GET #1,A^POK
E 782,P

526 IF A=ASC("O") THEN 1458

538 IF AOASC< "E") TrEN 588

548 ? "[CLEAR} (EDIT!: Which Line? VGOS
UB 12SS= IF N<8 OR N/LINES TrEN 548

558 ? "OXEARJ-Enter ehanees, press IRETU
RNI"

5b8 ? " n3DISK*(N*35+l,N^35+LN<:N:O:?
"■CIF'V'j :QOSUB 1180

578 L^OTO 610

380 IF AOASCC'R";- THEN 628

598 ? "SCLEAR} i REPLACE I = Ifcich Lir^? ar-

GOSUB 1280; IF h<8 OR N>LIh£S THEN 598

688 ? "Enter new Une^GQSUB 1180

618 LW, N )=IBK TEMP* > •■ DISK*( N«35+1, h^35+L
rKN::O=TEMP*:G0T0 388

628 IF AOASCiC'r) TrEN 678

638 ? "[CLEAR}Insert a line at line= B; -
GOSUB 1200-IF hK6 OR N>LU£S TrEN 638

648 ? "Patience. . .":LIrES=LINES+<LttES<H
AX> = DISK$CLINES*35>=(1 "
658 FiS: I=LINES TO N+l STEP -1=TEMP$=DIS

ICKC 1-1 M35+ijI*35)'DISIC*( 1*35+1,1*35+35
)=TEMP*: LNCIMJK 1-1)' l€XT I
668 DISK*<N*35+1,N«35+14>="**« I^ERT U

*n: LNC N>=14: GOTO 3^
678 IF AOASCC'D") TrEN 7^

688 ? B<CLEftR>Delete which line? 'VGGSU
B 1288= IF N<9 OR N>LIhES TrEN 668

690 IF N=LINES ThEN LIHES=LINES-(LIhES>0

):G0TO 388

700 ? "Patience. . .B=LINES=LINES-(LMS>0
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1320 IFV=IANDSH=0THENZS="{RIGHT)":V=0 
1330 PRINT"? "; ZS ; :POKE205 ,0: PRINT"{03 LEFT) 

" . , 
1340 IFN S=0ANDS H=ITHENPOKEI58,I:POKE623,ASC( 

"(RIGHT) ") 
1350 INPUTINS 
1360 IFINS=ZSTHENNS=0:RT=I:RETURN 
1370 IFSH=0 0RN S=ITHENNS=0:RETURN 
1380 FORI=ITOLEN(INS) :IFMI DS( INS,I,I )<> ","TH 

EN1410 
1390 REM CHRS( 108) I S FAKE COMMA. SAVEABLE

TO DI SK 
1400 INS= LEFTS(INS , I - l)+CHRS(108)+MIDS(INS,I 

+ 1) 
1410 NEXT : RETURN 
1420 CLOSE8 : CLOSEI5 :END 
1430 PRIN T" {UP)QUICK - FIND WHAT" ; 
1440 FOUN D=0 : GOS UBI 310:IFRTTHEN300 
14 50SS=INS :L=LEN (SS) :PRINT" {C LEAR)"; 
1460 FORI= 1 TOJ: I FLEFTS (AS (I) ,L) <>SST HENI490 
1470 N=I:G OS UBI300:PRINTNS;AS(I) : FOUND=1 
1480 IFPEEK (2 16»20THENWAITI58,I:GETAS:PRINT 

"(CL EAR) " 
149~ GETAS :IFASC> ""THENI=J 
1500 NEXT 
1510 IFFOUND=0THENPRINT"N OT FOUND." 
1520 GOT0360 

Program 2. Atari Version 

100 R81 FIXFILE-F i 1 e Edi WI" vi. 0 
110 REM Char'les Brannon, 1982 
120 REM 
130 GRAPHICS e:SETCOLOR 4,9,4 
140 DLIST=PEEK(560)+256tPEEK( 561 )+4 
150 POKE OLIST-L 7+64: PM OLIST+2,6 
160 POSITIOH 6,0? "Fl>iFILE": POSITIotl 3+ 
20,0 :? "a file editor'" 
170 DIM TEHP$(36),FILE$(14) 
180 MAX=200 : REt1 t"1axil1lUlu ronber of 1 ines 
in the file 
190 DIM oISK$(t'j:\Xt35),LN<~'>(),KEY$(35) 
200 OPEH #1,4,13, "K :" :Pa<E 752,1 
210 ? :? II(Pr-esS I RETURH I alone for dir-e 
ctor\:j . )":? 
220 ? :? "Enter Fi 1 enaff,e - D: 

{12 LEFT)" ; 
230 GOSUB 1340: SETCOLOO 13,113,12 
240 IF TEMP$=" " Tf01 GOSUB lIl8e · 1\'lJt4 
250 FILE$="D ' " ·FILE$(3)=TEt1P$ 
260 ? .? "{2 LP)Readir~ ";FILE$, 
270 TRAP 280·0PEJ1 i2,4,I1,FILE$ 'GOTO <''90 
280 CLOSE #2 ", .? "{lP) Error' - "; PEEK<19 
5)" ·GOTD 220 
290 TRAP 350' LUES=e 
300 I t-PUT 42; 181P$ 
310 L=LEN< TEHP$ ;'·[j¥ LIt-£S)=L 
320 0 I SI<$( L I t4ESt35+ 1 , L I ~£S*35+L )= TEt1P$ 
330 LIt£S=LINES+l' IF LIt-ES<MAX THEH 300 
340 ? .? "{lP)Error - File too Larse!"; ' 
GOTD 13 

350 IF PEEK(195)OI36 THEH 200 
360 CLOSE #2 . 
3713 ClRR=0· POKE 82,0 ' LH£S=LIt£S-1 
3S0 GRAPHICS e·SETCOLOR 4,9,4'POKE 752,1 
'POKE 766,1 
390 Fa< I=Cl.RR TO CURR+18 
400 IF DLINE:; Tffl1 POP • GOTD 450 
410 T81P$="00fl" 'T81P$(4-LEH(STR$( I »)=ST 
R$(!) 
420 Fa< J= 1 TO 3' TEt1PKJ, J )=CHR$( A5C( 181 
P$(J»+128HEXT J 
430 ? TEt1P$;" "; OI5K$( U35+1, U35+U·K I » 

440 ~EXT I 
450 F'Il<E 766,0' POSITION 0, 19'? "{40 R)"; 

460 POKE 703 .,4 
470 ? "(CLEAR) IEldit IRleph.ce I I I nset't 
IDlelete IAlppend IPlr·int l~lIrite IQluit 

tHI ext Page I GI oto) 10 I t.her· I START I" 
400 ? :? lI~ich? 11 ; 

490 IF PEEK( 532(9 )=6 THEH 1300 
500 IF PEEK( 764 )=<.'55 THEH 490 
510 P=PEEK( 702) ' POKE 702 , 64 ' GET ltLA·POK 
E 702, P 
520 IF A=ASc( "0") TI-f11 1450 
530 IF A< >ASC;( "E" ;' THEH 500 
540 ? "{CLEAR) I EDIT I ' ~"",ich Line? "; ·GOS 
I.f; 1200 · IF H< 0 OR f1 >L HES THEH 540 
550 .:- "{CLEAF~ Enter' chanses, press I RETU 
RHI" 
560 ? " " ; D I SU.( t·H35+ 1 .' ~tI;:35+L~K H ) ;. .,. 
II {Lf') IL j : GO::;US 1180 
570 GOTO 610 
50"0 IF A< >ASC< "R") THEf1 6L"" 
5SO<l .:- "{CLEAR) I REPLACE I ' l>Ioi ch Li ne',' 
GOSU8 1200 · IF H(0 OR H)LIHES THEH 590 
600 .0;' "Enter' r""~J 1 ir",, '" ·GO'3UB 1180 

1\ •• . ' . 

610 LW H )=L&K TEl1P$ ;" oISK$( Wi35+ 1, t-t~35+L 
W H ) )= TEt1P$ : GOTO 300 
620 IF A< ) AS( "I") TI-H1 670 
630 ? "{CLEAR} Inser·t " 1 ir"" at 1 ir",,' ";' 
GOSU8 E'00' IF t4<0 OR H)LIt£S THEH 630 
640 ? "Patience ... • • LHES=LUES+( LIt'E;(t1 
AX:" DISK$( LIt'1ESB5 )=" " 
650 FCf: I=LINES TO H+l STEP -1 ' TEt'1P$=OIS 
K$« 1-1 ):t.35+L H35)'DISU( U35+L It35+35 
)= TEt'1P$ • LN( I )=UK I-I ) • ~E>::T I 
660 DISK$( H*35+ L HiG5+ 14 )=" t:~i H1SERT :l<t 
i" ' L\'U'D=14'GOTD 300 
670 IF A< )ASC( "0";' THEt1 730 
600 ? "{CLEAR)Oelete t~hich 1 ine? "; ·GOSU 
B 1200· IF ~K0 OR H)LIHES THEt4 680 
690 IF H=LUES THEt1 LIt£S=LIHES-( LIHES >0 
). GOTD 300 
700 ? "Patience ... ' ' LIt-£S=LIHES-(LIHES>0 
) . DISK$( LIHES:(::35+71 )=" " 



SJB DISTRIBUTORS.
THE MOST COMPETITIVE
PRICES ON COMMODORE
PRODUCTS.

^commodore

REGISTER FOR OUR NEW

SOFTWARE SUPPORT SERVICE!

ORDER TOLL-FREE

800-527-4893 800-442-1048
(Outside Texas) (Within Texas)

MASTERCARD, VISA, MONEY ORDER,

BANK CHECK, COD (ADD $5) ACCEPTED.
Add 3% Surcharge For Credit Cards.

Stock Items Shipped Within 48 Hours, F.O.B., Dallas, Texas.

All Products Shipped With Manufacturer's Warranty.

SJB DISTRIBUTORS, INC.

10520 Piano Road

Suite 206

Dallas, Texas 75238

(214) 343-1328

Prices are subject to change without notice.

AUTHORIZED SALES AND SERVICE
FOR THE FOLLOWING PRODUCTS —

HARDWARE:

SuperPET SP9000, 96K $1,599 (New)

CBM 8032 Computer, 80 Col 1.069
CBM 8050 Disk Drive, 1Mb 1,299
CBM 8250 Disk Drive, 2Mb 1,760 (New)
CBM D9060 Hard Drive, 5 Mb 2,795 (New)

PET 4032 Computer, 40 Col 950
CBM 4040 Disk Drive, 340K 969

CBM 2031 Disk Drive, 170K 525
CBM Memory Expansion, 64K 399

CBM 4022 Printer, Graphics 595

CBM 8023P Printer, 150 CPS 769
CBM 8300P Printer, Ltr. Qual 1,750
Commodore 64 Computer, 64K 595 (New)

VIC 20 Computer, 5K 259
VIC Datasette Recorder 69
VIC 1540 Disk Drive, 170K 467 (New)

VIC 1515 Printer, 30 CPS 320
VIC 8K Memory Expansion 50

MONITORS:

Panasonic CRT, 13" Color $ 405

Panasonic CRT, 9" B & W 144

PRINTER PAPER:

9V4" x 11" Continuous, Blank

2700 Sheets, Carton $ 32

SOFTWARE:

OZZ Data Base System (8050) $ 289
Silicon Office 995 (New)

Wordcraft 80 289
Wordcraft Ultra 429 (New)
VisiCalc 199
Personal Tax Calculator 59

Dow Jones Portfolio

Management System (RS232) 120

WordPro 4+ or 5 299
The Manager 199

Galaxy One 39
Legal Time Accounting 449

I.R.M.A 380
B.P.I. A/R, G/L, Job Cost,

Inventory, Payroll 325/pkg
VIC Games Cartridges 23 ea
VIC Cassette Recreation Pack 44

VIC Cassette Calculation Pack 44

DISKETTES:

Verbatim #18158, 5W\

SSDD, Hub Ring, Box of 10 S 30

3M "Scotch" #744-0, 5W\

SS/SD, Hub Ring\ Box of 10 33

Memorex#3481, 5W,

SS/DD, Hub Ring, Box of 10 28

SJB carries many other lines of equipment and

products. Call us for a free catalogue.

SJB 
MOST COMPETITIVE 

PRICES ON COMMODORE 
PRODUCTS. 

~CDrnrnDdDre 

REGISTER FOR OUR NEW 
SOFTWARE SUPPORT SERVICE! 

ORDER TOLL-FREE 
800-527-4893 800-442-1048 

(Outside Texas) (With in Texas) 

MASTERCARD, VISA, MONEY ORDER, 
BANK CHECK, COD (ADD $5) ACCEPTED. 

Add 3% Surcharge For Credit Cards. 
In Stock Items Shipped Within 48 Hours, F.O.B., Dallas , Texas . 

All Products Shipped With Manufacturer's Warranty. 

SJB DISTRIBUTORS, INC. 
10520 Plano Road 

Suite 206 
Dallas, Texas 75238 

(214) 343-1328 

Prices are subject to change without notice. 

AUTHORIZED SALES AND SERVICE 
FOR THE FOLLOWING PRODUCTS -
HARDWARE: 
SuperPET SP9000, 96K . .. $1 ,599 (New) 
CBM 8032 Computer, 80 Col. ........ '1,069 
CBM 8050 Disk Drive, 1 Mb . . . . . . . . 1,299 
CBM 8250 Disk Drive , 2 Mb . . . . . . . • . 1,760 (New) 
CBM 09060 Hard Drive. 5 Mb . . . . . . . 2,795 (New) 
PET 4032 Computer, 40 Col. 950 
CBM 4040 Disk Drive. 340K . . . . 969 
CBM 2031 Disk Drive. 170K . 525 
CBM Memory Expansion, 64K . . 399 
CBM 4022 Printer. Graphics . . . . 595 
CBM 8023P Printer, 150 CPS .. 769 
CBM 8300P Printer, ur. Qual. . . . . . . • . . 1,750 
Commodore 64 Computer, 64K . 595 (New) 
VIC 20 Computer. 5K . . . . . . 259 
VIC Datasette Recorder . . . . . . 69 
VIC 1540 Disk Drive , 170K. .......... 467 (New) 
VIC 1515 Prinler, 30 CPS.. ......... 320 
VIC 8K Memory Expansion . 50 
MONITORS: 
Panasonic CRT. 13" Color ............ $ 405 
Panasonic CRT. 9" B & W . . . .. .. . 144 
PRINTER PAPER: 
9W' x 11" Continuous , Blank 

2700 Sheets , Carton .......... .. ... S 32 
SOFTWARE: 
OZZ Data Base System (8050) ... 
Silicon Office ..... . 
Wordcraft 80 ........... . 
Wordcraft Ultra ................ . 
VisiCalc . 
Personal Tax Calculator 
Oow Jones Portfol io 

Management System (RS232) .. 
Word Pro 4 + or 5 ............ . 
The Manager .... ...... . 
Galaxy One .. . .. . 
Legal Time Accounting ........ . 
I.R.M.A ......... . 
B.P.1. NR. GIL. Job Cost. 

Inventory, Payroll . . . . . ....... . 
VIC Games Cartridges . ...... .. . 
VIC Cassette Recreation Pack .......•. 
VIC Cassette Calculation Pack . ...... .. . 
DISKETTES: 
Verbatim #18158, 51',' , 

$ 289 
995 (New) 
289 
429 (New) 
199 
59 

120 
299 
199 

39 
449 
380 

325/pkg 
23 ea 
44 
44 

SSIDO, Hub Ring, Box of 10 .. .. S 30 
3M " Scotch " #744-0 5)1," 

SSISD, Hub Ring', Box ~f '10 ... 33 
Memorex #3481 . 5V,". 

SSIDD, Hub Ring , Box of 10 28 
SJB carries many other lines of equipment and 
products. Call us for a free catalogue. 



104
COMPUTE!

July, 1982. Issue 26

710 FOR I=N TO LINES :TB«=DISK«a+l)*3
5+1,<I+l)*35+35>

720 DISK*< 1*35+1,1«35+35>=TeW:LHC IXN
<I+1> = MEXT I'GOTO 386
730 IF A<>ASC(uAn> THEN 790
740 IF LINES=MAX T>EN ? "{CLEAR}Not enou
9h rown!"=F0R W=l TO 280'hEXT W=GQTG 470

758 CURR=aih£S-17)*<LINES>18>
760 ? "{CLEAR}Enter lira to be appended:
"=GOSUB 1180= IF TOT>$=" " T€N 470
770 LINES=LINES+1

780 LNCLINES)=LEN<TBP*):Dr3K«LINES*35+
l,LIf€S*35+LN(LH£S))=TEMP$:G0T0 380
796 IF AOASCC'P") Tt£N S70
80S ? "{CLEAR} I PRINT I ■■ Turn on printer,
press ifETURNI":GET #1,A=IF A=27 Tt£N 47
0

810 TRAP 829 = CLOSE #2 = open #2,8,0,"P:h-G
OTO 830

820 ? "{CLEAR}{BELL}Printer not ready.":
? "{DOWN}Press tRETURN 1 "= GET
#2:GOTO 470

830 ? "Star-tins Line?";:GOSUB 1200=S=N
840 ? "Endine Line?nj=GEJSUB 1200 = IF N=0
THEN N4.INES

850 FOR I=S TO N'PRINT #2;DISK*C1*35+1,1
*35+LNCI>>'hCXT I
860 LPRINT ■■ CLOSE #2 = TRAP 8-Q3TO 470
879 IF AOASC< "W") THEN 970

880 ? "{CLEAR}I WRITEh Saue file to disk
it

899 ? "Use same file name? CY/N)";
960 GET tthA^IF AOASCCT1) AMD AOASCC"
N") AND AO27 THEN S
916 IF A=27 ThEN 476

920 IF A=HSC(nN"> THEN ? "{CLEAR}Ehter f
ile name: VGOSUB 134y:FILE$="D=":FILE^
<3>=TB«

9^ ? "OlEffOSAUING FILE TO ";FILE$
948 TRAP 950=OPEN #2,S,0,FILE$:GOTO 960

950 ? B {CLEAR} {BELL}Disk Error - "jPEEKX
195) ■■ CLOSE #2: ? : ? "Press I RETURN I "^ GET
#LA = GOTO 470

968 FCK 1=6 TO LINES=PRINT #2;DISK$( I:t35
+LI$35+LNCI))=NEXT MXOSE #2 = TRAP U = GO
TO 470

979 IF ROASCCQ") THEM 1030

980 ? "{CLEAR}!SUIT!: Are you sure? (Y/H

GET #1,A

I860 IF h=ASCC"N") OR A=ASC< "n") OR fi=27

TfEN 47U

1016 IF A=ASCC"VU) OR A=ASC(uMn) 1>CN GR

flPHICS 0=END
1828 GOTO 990

1036 IF A=ASC<"N11) Tt£H CURR=CURR+19: IF
CURRXINES W&\ CURR=S

1040 IF A=ASCC "N" ) THE^^ 3^
1059 IF AOASCCG") T^e^ 470
I960 ? "{CLEAR;Go to which, lire? ";=GCSU
B 1200:IF N<y or H>hAX THEN i»6y

1870 CURR=N'GOTO 3^

10S0 REM I Print directory I

1099 ? HOJLEAR}":POSITION 5,0 = ? "DIRECTO
RY":POSITION 20,0 = ? n
ii

1100 SETCOLOR 0iINT(16*RNDC0»/10
1110 Ti^P 1120'OPEN #2,6..0,"D:«":GOTQ
1130

1120 ? "Can't read directory"vQQTO 1160
1130 TRAP 1160=INPUT #2;TEHP*

1140 ? "{TAB} lI;TEMPMF PEEK(84»15 TH
EH POSITION 0,1=? "iE£L LINE}11:POSITION
2,15 = FOR W=l TO 180:h£XT W

1150 GOTO 1130

1160 ? :? =? "Press I RETURN I to continue
■I

1170 CLOSE #2:GET #1,A:RETURN

1180 FIXE 752,0;? " ";:INPUT TETP*:POK
E 752,1 = IF TEMP*=IM1 T^e^ TEMP$=" "
1190 RETURN

1200 REM GET A NUMBER

1210 TEMP*=II01I=FOR 1=1 TO 4
1220 ? "I#KLEFT}"j

1230 GET #1,A = ? " CLEFT>hj = IF A=27 THEN
POP ^GOTO 476

1240 IF h=126 AND I>1 THEN ? CHR$CA);:TE
MP$(I-1>=" ": 1=1-1 :GOTO 1220

1256 IF A=155 THEN POP =G0TO 1280
1269 IF A<48 OR A>57 OR 1=4 THEN 1220
1279 Tef>$<I>=CHR$<A>:? CHR*<A);:NEXT I
1288 N=0*P»liFOR KENaEfP*) TO 1 STEP
-11 N=N+< ASC( TErf$< LI)M8 >*P: P=P#101NEX
T I

129Q ? = RETURN

1300 ? "{CLEAR}START OUER; Are aou su-e?
<Y/N)";=GET #1,A

1310 IF A=27 OR A=ASC<"N") OR A=ASC<"n")
THEN 470

1320 IF A=ASC<llY"> OR A=ASC< V> THEN RU
N

1330 GOTO 1380

1340 REM GET FILE WE
1350 TEMP$a» ":FOR 1=1 TO 12

1366 FOR 1=1 TO 12

1370 ? U-{LEFT}";=POKE 782,64
1380 IF PEEK<764>=255 THEN SETCOLOR 0,IN
T( 16*RhCK 0 > >, 10+2*INT< 3*Rh£l< 0)) = GOTO 138
0

1399 GET #1,A'? " {LEFT}";=IF A=155 ThEN
=G0TO 1430

104 

7113 Fffi I=H TO LIt-ES ' TEl'P$--QISK$(<I+1)*3 
5+1 , (1+1)*35+35 ) 
T&l OISK$( 1*35+1, 1*35+35)=TBH ' LN< 1)=l.N 
(I+D ' i'EXT 1' GOTO 3B0 
730 IF AOASC( "A") TIEN 790 
740 IF LHES=t'tlX TIEN ? "(CLEAR}Not enou 
9h room!'" Fffi loFl TO 200 ' 1£-'1 W' GOTO 470 

750 CURR=( L1t-ES-17)*(LIt-ES>18 ) 
760 ? "{CLEAR:>Enter line to be apper.:led ' 
" ' GOSUB 1180' IF TEtP$=" " ll-EH 470 
770 L1HES=LINES+l 
?Be LN< LUES )=lEt¥. TEtP$ ) '01 ':;K$( LI I£S*35+ 
L LHES:{(35+LN< LUES ) )=TEt1P$ ' GOTO 300 
790 IF A< )ASCC "P") TIEN 870 
800 ? '{CLEAR:> IPR1HTI ' Turn on printer, 
Press I RETURN I " ,GET #LA ' IF A=27 TIEN 47 
o 
8Hl TRAP 820' CLOSE 112 ' OPEN #2, 8,0 , "p," 'G 
OTO 830 
B20 ? "{CLEARHBELUPl'inter not r-ea~ _ " , 
? "(oo~ltD Pr-ess I RETURN I " ' GET #1, A ' CLOSE 
112 ' GOTO 470 
830 ? "Starting Line?"; 'GOSUB 1200 ' S=N 
840 ? "Ending Line?"; ' Gf.JSUB 120e , IF N=0 
TI£N N=LINES 
850 FeR I=S TO H'PRIHT #2; OISK!(l *35+ 1, 1 
*35+Lt-K I ) ) ' ~E-(T I 
860 LPRItH 'CLOSE #2'TRAP e ,GOTO 470 
870 IF A< )AS(:( "W" ) TIEN 970 
880 ? "{CLEAR} I ~lR ITE I ' s.~\" e f i 1 e to disk 
" 

S90 'C- "Use Sah)e f i 1 e n,une? ('f / N)" ; 
900 GET #LA ' IF A<>ASC( "Y" ) ?HI AO ASC(,' 
N" ) 00 A0 27 THJl 900 
910 IF A=27 TIEN 470 
9<.'0 IF A---ASC( "N" ) TI£H ? "{CLEAR) Enter- f 
i1e nail)e' "; ',:;OSUB 1340 ' FILE$="D ," ' F1LE$ 
(3)=TH1P$ 
930 '{ • {CLEAR)SAlJ HlG FILE TO " ; FILE! 
940 TRAP 95e ' OPEN #2,8 , e ,FILE$'GOTO 960 
95e ? "{CLEAR} {BELl}Oisk Err-or- - "; PE8« 
195 ) ' CLOSE 112 ' ? ,? "Press I RETURN I" ' GET 
IIL A' GOTO 470 
960 FeR 1=0 TO LINES ' PRHH 112; DISK!( U:35 
+ L I*35+LW 1) H E>:T I ' CLOSE #2' TRAP 0' GO 
TO 470 
97t1 IF A< )ASc( "Q" ) THEN 103t1 
98(1 ? "{CLEAR} I G!U IT I ' Ar-e !eOO 5I.I' e1 ('y' / N 

990 GET #LA 
1000 IF A=ASC( "N") OR A=ASC( "n") ffi A=27 
TI£~l 470 

_1010 IF A=ASc( "Y") OR A=ASC< "~" ) TI£H GR 
ff'H I CS ~nt-ID 
102f1 GOTO 990 
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1030 IF A=ASC( "N") TIEN ClJ;:R=CURR+19 , IF 
ClJ;:R>=LINES 1lI£N CURR=0 
1040 IF A=ASC( "N" ) TI£N 300 
1050 IF A< >ASC;( "G" ) T1£N 470 
1060 ? "{CLEAR)Go to which 1 ine? "; ' GOSU 
B 1200 ' IF N<0 OR N>m>( TI-£t-l 1060 
1070 C~=t-l ' GOTO 300 
1000 R£t1 I Pr int dir-ector~ I 
1090 ? R{CLEAR) " ' POSITION 5,0' ? "DIRECTO 
RY" ' POSITICtl 20 .- 0 ' ? " ___________ _ 
" 
1100 SET COLOR 0, INT( 16:t.Rt-lO( B», 10 
1110 TRAP 1120' Cf'EN #2 ,6.0, "0 ' *_ *" ' GOTO 
1130 
1120 ? "Can ' t read dit'eo:tor::l '" GOTO 1160 
1130 TRAP 1160 , It-fUT #2; TEt1P$ 
1140 -,.- "{TAB) "; TEt1F'$ , IF PEEK( 84 » 15 TH 
EH POSITION 0, 1 ' ';' " {[fi LIHE} " ' POSITIDN 
2, 15 ' FOR ~1=1 TO 100 ' I'lEXT ~l 
1150 GOTD 1130 
1160 ? ,? ' '1 "Pr-ess IRETURHI to conti nue 

" 
1170 CLO:;E #2 ' GET #1, A ' RETURH 
1180 F'O<E 752, e, ? " "; ,IWUT TEt1P$ ' POK 
E 752,1 ' IF TEtP$="" HEN TEMP$=" " 
1190 RETURN 
1 '-'00 FB1 GET A ~Ut1BEF: 
1210 181P$="0'" F(];: 1=1 TO 4 
1220 ? " 1#1 {LEFT}" ; 
1230 GET #LA'?" {LEFT)" ; ' IF A=27 THEH 
PCf' ' GOTO 470 
1240 IF A=126 fHJ 1>1 TI-£t-l ? CHR$(A ); ' TE 
tf'$(1-j)=" "'I=I-l ' GOTO 1220 
1250 IF A=155 THEN PCP : GOTO 1280 
1260 IF A<48 OR A)57 ffi 1=4 THEN 1220 
1270 IDP$<I )=QR$( A ) ,? Cffi$( A ) i :!-EXT I 
1280 N=0 : P= 1 : Fffi I =LEN< TEI'1P$ ) TO 1 STEP 
-1 : N=N+(ASC(TEMP$(I,1»-48 )*P : P=P*10'~X 
T I 
1290 ? ' RETURN 
1300 ? "{CLEAR)START Ql.JER: Are ~ sure? 
(YIN)" i 'GET #l,A 

1310 IF A=27 OR A=ASC( "N" ) eR A=ASC( "n" ) 
T1£N 470 

1320 IF A---ASC( "Y") OR A=ASC( "!:I") TI£H RU 
H 
1330 GOTO 1300 
1340 REM GET FILE t-W1E 
1350 TEMP$=" " :FOR 1=1 TO 12 
1360 FCR 1=1 TO 12 
1370 ? "_{LEFT)"; : POKE 702,64 
1380 IF PEEK( 764 )=255 1lI£N SETCOLOR 0, IH 
T<16*RHO< 0 » , 10+2*INT( 3*RND( 0 » ' GOTO 138 
o 
1390 GET liLA '?" {LEFT)"i : IF A=155 TI£H 

POP 'GOTO 1430 



1400 IF A=126 AND I>1 THEN

" = 1=1-1 •? CHR*(A>;:GOTO 1379

1416 IF (A<48 OR (A>57 A*C A<65) OR A>99
) AND A<>46 THEN 1379

1420 TEriP$<I>=CHR$<A):? CHR$(A>; =NEXT 1 =
1=1-1

1430 POKE 764,255

1440 RETURN

1450 REM OTHER CGWlNDS

1466 REM ADD YOUR COMIAhClS r£RE

1470 ? "<CLEAR>!LIensth ISIearch 1NIex

t Search"

1480 ? "Any other key—Other commands"
1490 ? "Which?11;

1500 P=PEEK(782)=POKE 702,64=GET #1,A=PO
KE 782,P

1510 IF AOASCC'L") THEN 1540
1520 ? n(CLEAR}Lereth of File: ";LIhES+l

i" lines."
1536 ? = ? "Press IRETURNI"^GET #1,A=GOTO

470

1546 IF AOhSCC'S") ThEN 1776

1556 :CLEAR>I SEARCHi= Enter character
s to search for5"
1566 GOSUB 1180= IF TErP$=" " ThEN 470

1570 KEY*=TEM>*:NX=e

1588 KL=4-ENCKEY*>
1590 ? n<CLEAR}By IClharacter or ILIine?

"i'GET #LA=IF A=27 Tf£N 476

1600 TYPE=-1

1610 IF A=ASC("Cll> OR A=ASC("c") T*£N TY
PE=1

1620 IF A=ASC("L") OR A=ASC("1") ThEH TY
PE=0

1630 IF TYPE=-1 THEN 1590

1640 ? n{CLEAR>Searchin9..."
1650 FOR I=NX TO LINES

1660 TEMP$=DISK$(TO5+LI*35+LHCI)> = TErP
$(LEhKTEMP$)+l)="

"=REM 35 SPACES
1670 IF TYPE T'rEN 1760

1680 IF TEMP$(1,KL>=KEY$ "HCN 1750
1690 GOTO 173S

1700 FOR J=l TO 35-KL

1710 IF TEMP$<J,J+IO.-1>=KEY$ THEN 1756
1720 NEXT J

1738 NEXT I

1746 ? "{CLEAR}Not found.11'? "{DOfOPres
s I RETURN I ll= GET #1, A'GOTO 476

1750 CURR=M=LIh£S+i:NEXT I
1768 GOTO 388

1770 IF AOASCCN11;' 1\B\ 476

1780 IF LENCKEV$X1 THEN 476
1799 NX=CURR+<CURR<LINES^
1806 ? BO:LEW<>ISEARCHI for: ■■
1810 ? KEY$=GOTO 1588 ©

NOW AVAILABLE FOR THE APPLE II

All
the fortvj thieves

By 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, Ali Baba,

through the thieve's 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.

ALI BABAAND THE TORTYTHIEVES 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 for Apple II and Apple II Plus 48r\ 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 stoie. If 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 $5.00 Pay in US currency.

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

1400 IF A=126 At-{) 1>1 Tf£N T8'F$( 1-1 )=" 
":I=I-1:? C~(A); :GOTD 1370 
1410 IF (A(48 OR (A)57 At{) A(65) ~ A>90 
) ~ A046 Tf£N 1370 
14213 TEMP$<I )=Cffi$( A ) :? Cffi$( A ); :!£xT I: 
1=1-1 
1430 POKE 764,255 
14413 RETURN 
14513 REM OTI£R cctt1ANDS 
1460 REM AOO '((ffi COttIANOS f£RE 
14713 ? "{CLEAR) III erogth I S I earch I t·.jI ex 
t Sear'ch" 
1400 ? • An!:! other k e!:!--Other commands" 
1490 ? "t.l-.lch?" ; 
1500 P=PEEK(702 ): POKE 702, 64:GET ~LA:PO 
KE 702, P 
1510 IF AO ASC( "L" ) Tf£N 15413 
15213 ? "(CLEAR}Lerogth of File: ";LI~ES+1 
;11 lir.es , 1I 
1530? :? "Press IRETURHI" :GET ~LA : GOTD 

4713 
1540 IF AO ASC( "S" ) TI£N 1770 
1550 ? "{CLEAR} I SEARCH I : Enter character 
s to sear-ch for:" 
1560 GOSU8 11&'0 : IF TEtP$=" " THEH 4713 
15713 K£'l'$= TEtP$ : ~t><=0 
1580 KL=LEH< KEY$ ) 
1590 ? • {CLEAR} B!:! I C I harader or I Lll ne? 
"; : GET #1, A: IF A=27 Tf£N 4713 
1600 TYPE=-l 
1610 IF A=ASC( "C" ) OR A=ASC( "c") THEH TY 
PE=l 
16213 IF A=ASC( "L") ~ A=ASC( "1" ) THEH TY 
PE=0 
1630 IF TYPE=-l THEN 1590 
16413 ? • {CLEAR) Searchll"l9 . .. " 
1650 F~ I~ TO LINES 
1660 TEl'P$=DISK$( 1*35+1, 1*35+UK I » :TEtP 
$( LEN< TEMP$ }+1)=" 

" : REM 35 Sf'ACES 
16713 IF TYPE Tr£H 1700 
1680 IF TEMP$( 1, KL )=KEY$ THEH 1750 
1690 GOTD 1730 
1700 F~ J=l TO 35-KL 
17113 I F TEMP$( J, J+KL -1 )=KEY$ THEH 1750 
1720 t'E~T J 
1730 HE'''<T I 
1740 ? "{CLEAR)~lot found . " :? "(oo~HlPr-es 
5 I RETURN I" : GET #l ,A: GOTO 470 
1750 C~R= I : I =L HES+ 1 : 1'&'1 I 
1760 GOTO 380 
17713 IF AO AS(;( "N" ) Tf£N 470 
1700 IF LEHCKEY$ )( r Tf£N 470 
1790 ~lX=CURR+( MR<UNES ) 
1000 ? • {CLEAR} I SEARCH I for : " 
18113 '{ KEY$: GOTD 15813 © 

NOW AVAILABLE FOR THE APPLE II 

Ali 13aba 
aM" the fort\i thieves 

By Stuart Smith 

A fantasy role-playing adventure for 
Apple 11 and Atari Personal Computers_ 

Encounter sultans, thieves, fierce and fr iendly 
creatures as you guide your alter ego, Ali Baba, 
through the thieve's m ountain den in an 
attempt to rescue the beautiful princess. 
Treasure, m agic. and great danger await you! 
One or more human players can guide up to 
seventeen friendly characters through th e 
many rooms, halls, and caves. Some characters 
wander around randomly, m aking each 
adventure. a little different 

ALI BABAANO THE FORTY THIEVES is written in 
high resolution color graphics and includes 
music and sound effects. Adventures can be 
saved to disk and resumed at a later time. 

Available for Apple /I and Apple /I Plus 4Bff or 
Atari BOO 32J<;. 

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 fa vor lIe computer store. If neces· 
sary you may order dlreclly from us. MasterCard and Visa cardholders may place 
orders by tallrng us at (213)344.6599. Or mall your ched or bankcard number to 
the address above. California reSidents add 6\ sales tax . ShrppingCharges: Wlthrn 
North Amenca orders must rnclude $1 .50 for shipping and handling. Oufslde North 
Amelita the charge for allmd stupprng and nandlrni: IS $5.00 Pay In U.S currency. 

. ~aUJlLITY 
.~ SOF1WJlRE 

6660 Reseda Blvd .. Suite 105. Reseda. CA 91335 ( 213) 344-6599 
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This extraordinarily useful Atari Disk technique lets you

eliminate DUP.SYS and MEM.SAVfrom most ofyour

disks and to call a function menu directly from BASIC.

MicroDOS
Dennis Keafhley

Webster, IX

It's late at night and you've been working on major

revisions to a huge BASIC program for four hours.

You finally finish and want to save it back on disk

as ULTIMATE.003 (versions 001 and 002 are

already on the disk). Upon SAVEing it, you get

ERROR 162 (disk full). You think to yourself, "I'll

save it as version 001 since that version is out of

date anyway." You get another error, ERROR 167

(file locked). '"Well I'll just type DOS and unlock

the file. After all, MEM.SAV will preserve my

program." So you type "DOS" and sit back to

twiddle your thumbs for a minute or so. Wait!

There's something wrong. There was no MEM.SAV

file on the disk. You deleted it because you needed

more free sectors. Four hours ofwork are lost

forever.

Save Yourself 88 Sectors And 75 Seconds

Would you like to eliminate the need for DUP.SYS

and MEM.SAV on most of your disks?

The Disk Operating System, version 2.0, is a

powerful and well-designed piece of software. It

also allows you more free RAM for programming

use than DOS 1 by moving many of the utility

functions into a separate file called DUP.SYS. The

Disk Utility Programs are loaded into memory only

when requested by typing DOS. The trade-off is

that the file DUP.SYS (42 sectors) must be on your

disk in drive #1, and it requires 15 to 20 seconds to

load into RAM.

Another trade-off is that the BASIC program

in RAM will be lost unless you have a MEM.SAV

file (45 sectors) on your disk in drive # 1, and using

MEM.SAV requires almost a minute longer. Elimi

nating the need for DUP.SYS and MEM.SAV saves

you 88 sectors and 75 seconds.

When DOS is booted into RAM at power-on,

the portion that remains memory-resident at all

times is called the File Management System. The

FMS allows you to perform some file manipulation

and directory modifications. The most common

way to do this is to type DOS which gives you the

DOS 2.0 Menu contained in DUP.SYS. Some

schemes have been developed to access the RMS

functions from BASIC, but they require you to

either remember the exact XIO command or to

have numerous short programs on your disk thai

remember them for you (more time and sectors

wasted).

Wouldn't it be nice to be able to call a function

menu from BASIC without using additional mem

ory, losing your BASIC program, or performing

disk I/O?

MicroDOS is a machine language program

that is loaded into page six of RAM (Decimal 1536

to 1791), an area conveniently left to the user by

the wizards that designed the Atari Operating

System. When executed, MicroDOS gives you a

menu of FMS functions, which allows you to select

the function and desired filename. You may per

form as many functions as you wish, and then

return to BASIC. And your BASIC program is still

there, intact.

Program 1 is the assembly listing. For those of

you who do not have an assembler, Program 2

provides a BASIC program to accomplish the same

result. If using an assembler, you may designate

"D:AUTORUN.SYS" as the binary output file.

This will perform automatic loading of MicroDOS

when DOS is booted into RAM. If you are presently

using an AUTORUN.SYS file, you may append it

onto this one using the /A (append) feature of the

copy (C) option of the DOS 2.0 menu. The com

ments in the listings make them self-explanatory.

For ease of use, we "steal" the DOSjump

vector, DOSVEC ($0A or decimal 10) and point it

to MicroDOS. Perform POKE 10,0 and POKE

11,6. When you type "DOS", BASIC jumps to the

address specified in DOSVEC and DOSVEC + 1

(low byte, high byte). Now it will jump to MicroDOS

instead. One more detail: when SYSTEM RESET

is pressed, DOS restores DOSVEC to the original

value. To prevent this, POKE 5446,0 and POKE

5450,6. DOS will now reload DOSVEC with $0600

(the start of MicroDOS) when SYSTEM RESET is

pressed.

Note that the last six lines of the assembler

listing before the .END statement will cause this to

be done automatically when the file is loaded. In

the BASIC listing, the last 16 numbers perform

this. Omit them if you desire and subtract 16 from

the 342 in line two. If you should desire to reset

DOSVEC so that DUP.SYS may be loaded, POKE

10,159 and POKE 11,23. Now, typing "DOS" will

load DUP.SYS, but SYSTEM RESET will cause

DOSVEC to point to MicroDOS.

Upon typing "DOS", MicroDOS will display

the menu:

LOCK

UNLOCK

DELETE

RENAME
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This extraordillarily useful Atari Disk technique lets )'OU 

eliminale DUP.SYS and MEM.SAV Forn most ofyollr 
disks and to call a functioll menu directly from BASIC. 

MicroDOS 
Dennis Keothley 
Webster. TX 

It 's late aL night and you've been working on major 
rev isio ns to a huge BAS IC program for four hours. 
You fin all y finish and want to save it back on disk 
as ULTIM ATE-003 (versions 001 and 002 are 
already on the disk). Upon SA VEing it, you geL 
ERROR 162 (d isk full). You think to yourself, " I'll 
save it as version 00 I since that version is o ut of 
date anyway." You get another error, ERROR 167 
(fi le locked). "Well I'll just type DOS and unlock 
the file. After all , MEM.SA V wi ll preserve my 
program." So you type "DOS" and si t back LO 
Lw iddle your thumbs for a minu te o r so. Wait! 
T here's something wrong. There was no M EM .SA V 
fil e on the disk. You deleLed iL because you needed 
more free sectors. Four hours of work are lost 
fo rever. 

Save Yourself 88 Sectors And 75 Seconds 
Would you like to eliminate the need [0 ,- DU P.SYS 
and MEM.SAV on mos t of your disks' 

The Disk Operating System, version 2.0, is a 
powerfu l and well -designed piece of software. It 
also a llows yo u more free RAM for programming 
use than DOS I by moving many of the utility 
functions in to a separate file ca lled DUP.SYS. T he 
Disk Utility Programs are loaded into memory onl y 
when requested by typing DOS. The trade-off is 
LhaL the fil e DUP.SYS (42 sectors) must be on )'ou r 
disk in drive # I, and it requires 15 LO 20 seconds to 
load into RAM. 

A nother trade-off is thaL the BAS I C program 
in RAM wi ll be lost un less yo u have a MEM.SAV 
fil e (45 sectors) o n your d isk in 'drive # I, and using 
MEM.SAV requires almost a minute longer. Elimi
nating the need fo r DUP.SYS and MEM .SA V saves 
yo u 88 sectors and 75 seconds. 

When DOS is booted into RAM at power-on, 
the ponion that remains memory-residenL at all 
times is called the Fi le Management System. T he 
FMS allows you to perform some file manipulaLion 
and directory modifications. The most common 
way to do Lhis·is to type DOS which gives you the 
DOS 2.0 Menu conta ined in DUP.SYS. Some 
schemes have been developed to access the RMS 
functions from BASIC, but they require you to 
eiLhe r remember the exact XIO command or to 

have numerous shon programs on your disk thaL 
remember them fo r you (more time and sectors· 
wasted). 

Wouldn 't it be nice to be able to call a function 
menu from BASIC wiLhoutusing add itionalmem
ory, losing your BASIC program , o r performing 
d isk I/O? 

M icroDOS is a machine language program 
Lhat is loaded into page six of RAM (Decimal 1536 
to 179 1), an a rea convenien tl y left to the user by 
the wizards that designed the ALari Opera Lin g 
System. When execuLed, MicroDOS gives you a 
menu of FM S functions , which allows you to selecL 
Lhe function and desired fil ename. You may per
form as many functions as yo u wish , and then 
relLlrn to BASIC. And your BASIC program is still 
the re, intact. 

Program I is the assembly listing. For those of 
you who do not have an assembler, Program 2 
provides a BAS IC program to accomplish the same 
resu lt. If using an assembler, yo u may designate 
"D:AUTORUN .SYS" as the binary o utput file. 
This wi ll perform auto maLic load ing of MicroDOS 
when DOS is booted in to RAM . If you are presently 
using an A UTORUN .SYS fil e, yo u may append it 
onto Lhis one using the / A (append) feaLure of Lhe 
copy (C) option o f the DOS 2.0 menu. The com
ments in the lisLings make them self-explanaLory. 

For ease of use, we "sLeal" the DOS jump 
vector, DOSVEC ($OA or decimal 10) and point iL 
to MicroDOS. Perform POKE 10,0 and POKE 
11 ,6. When you type "DOS", BAS ICjumps to the 
address specified in DOSVEC and DOSVEC+ I 
(low byte, high byte). ow iL wi ll jump to MicroDOS 
instead. One more detail: when SYSTEM RESET 
is pressed, DOS restores DOSVEC to the original 
value. To prevent this, POKE 5446,0 and POKE 
5450,6. DOS will now reload DOSVEC with $0600 
(the stan of MicroDOS) when SYSTEM RESET is 
pressed. 

Note Lh aL the last six lines of the asse mbler 
listing before the .END statemenL wi ll cause this to 
be done au tomatica ll y when the fi le is loaded. In 
the BAS IC lisLing, the last 16 numbers perform 
this. O mit them if you desire and subtract 16 from 
the 342 in line two. If you should desire to reset 
DOSVEC so that DUP.SYS may be loaded , POKE 
10, I 59 and POKE 11 ,23. Now, typing "DOS" will 
load DUP.SYS, but SYSTEM RESET will cause 
DOSVEC to point to MicroDOS. 

Upon typing "DOS", MicroDOS will d isplay 
lhe Illenu: 

LOCK 
UNLOCK 
DELETE 
RENAME 
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FORMAT

MENU

ADOS

BASIC

Note: Underlined letters are inverse video.

Enter the command you desire (only the first

letter is necessary). You will then see:

FN?

Enter your filename and press RETURN. You

must enter the "D:" or "D2:" at the beginning of

your filename so that FMS will know which drive to

access (do not use quotes, as in BASIC). The func

tion will be performed and the menu will reappear.

Note: if you selected RENAME, the correct

filename input is "Dl:fnl,fn2". Only one "Dn:" is

needed and the comma is required.

If you selected FORMAT, instead of FN? you

will see:

FD#

to warn you that the information on the disk will

be destroyed. Type "D T.RETURN (or D2,D3.

etc.) to format, or anything else to abort Formatting.

If you selected MENU, you will see:

D#?

as a prompt. Enter the drive number (single digit)

from which you wish to see a disk directory, and it

will scroll across the screen. Use CTRL 1 to

momentarily halt the scrolling, and CTRL 1 to

resume. The directory will stay on the screen until

you press RETURN once more.

Making Use Of The 6502 Stack

Selecting ADOS will allow you to load DUP.SYS in

the normal way if you have a need to do that (and

you shouldn't often!). As a safety feature, to select

this function you must type the first two letters. It

you enter an invalid filename or if FMS is unable

to perform the function, MicroDOS will just return

to the ">" prompt. To return to BASIC, type "B"

(or any other letter that is not a selection letter).

The most difficult part about writing Micro-

DOS was fitting it into just one page (256 bytes) of

RAM. Due to this constraint, a Disk Directory

option could not be included in page six. In order

to add this feature, the MicroDOS selection menu

and input buffer had to be moved to the beginning

of page one. What? You thought page one of RAM

was used by the 6502 microprocessor as a stack

area? Well, it is, but the 6502 will never need more

than the top one-third. So we will use the bottom

one-third.

[f you spend a portion of your time program

ming in BASIC, you will probably find MicroDOS

well worth the time spent typing it in. It has saved

me much time and frustration.

Program 1. Source Listing

0100

0110

0128

0138

0140

0150

0160

0170

0130

0190

0200

0210

0220

0230

0240

0250

&2b0

0270

0288

0290

0310

0320

0330

0340

0350

0360

0370

0380

039S

0400

0410

042S

tun.

0430

0440

0450

0460

0470

0480

0490

.TITLE "tilCRO-DOS"

REM COPYRIGHT 1982
REM ALL COMMERCIAL RIGHTS

REM RESERVED BY DQWIS KEATHLEY

.OPT HQEJECT

i DEFINE EQUATES

'£=$0342
ICCMD 3=£+2

ICC1D1=ICCMD+16
ICBAL *=*+l

ICBALi=ICBAL+16
ICBAH *=S+3

ICBAHI=IC6ftHH6

ICBLL #=#+1

ICBLL 1=ICBLL+16
ICBLH £=*+i

ICBLHi=ICBLH+16

ICAX1 *=#+l

ICAX11=ICAX1+I6

ICAX2 #=#+1
CI0U=$E456

0PEN=3
CUDSE=12
GETC=7

PUTC=ii

GETR=5

PUTR=9

E0L=155

CLR=125

TAB=127
i tWt%m MICRODOS SOURCE CODE

8510

0526

0536

0540

0558
0560

6570

8580

8590
0600

0610
062S

; DISPLAY MENU ON SCREEN

IHIT

LDY WBUF&255
LUX #EOT-1-MBUF

LDA #PUTC

JSR I0E2

\ ACCEPT COfflAND

GRAB

JSR IH=UT

EXECUTE COMMAND

' JSR IOP
BPL IHIT
BUI GRAB If CIOU error, YM27
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!:ORMAT 
MENU 
ADOS 
BASIC 
Note: Underlined letters are inverse video. 

Enter the command yo u desire (only the first 
leLLer IS necessa ry). You will then see: 

FN? 

Enter your fil ename and press RETU RN. Yo u 
must enter the "0 :" or "0 2:" at the beginning of 
your filename so that FMS will know which dri ve to 
access (do I/.ot use quotes, as in BAS IC). The fun c
ti~ n will be pe rformed and the menu will reappea r. 
Note: If you selected RE NAME, the correct 
fil ename input is "DI:fnl,fn2". Only one "On: " is 
needed and the comma is requ ired. 

If you selected FO RMAT, instead o f FN ' )'OU 
will see : 

!:D# 

to wa rn yo u that the information o n the disk will 
be destroyed. Type " DI ",RET URN (o r 0 2,0 3, 
etc.) to format, or anything else to abon fo rmatting. 

I f you se lected MEN U, yo u will see: 

D# ? 

as a prompt. Eiller the dri ve number (single digit) 
from which yo u wish to see a d isk directory, and it 
will scroll across the screen. Use CTRL I to 
momenta ril y ha ll. the scrolling, and CTRL I to 
resume. T he d irectory will stay on the screen until 
yo u press RETURN once mo re. 

Making Use Of The 6502 Stack 
Selecting ADOS will allow yo u to load DUP.SYS in 
the normal way if you have a need to do that (and 
yo u shou ldn 't o ften !). As a sa fety fealU re , to select 
thi s function you must type the first two leLLers. If 
)'OU enter an inva lid fil ename o r if FMS is unable 
to perform the fun ction , MicroDOS will just return 
to the ">" prompt. To return to BASI C, type " B" 
(or any othe r leLLe r that is not a selection lette r). 

The most difficult pa rt about wr iting Micro
DOS was fillin g it in to JUSt one page (256 bytes) of 
RAM. Due to this constrailll, a Disk Directo ry 
option cou ld not be included in page six. In order 
to add this feature , the MicroDOS selection menu 
and input buffer had to be moved to the beginning 
o f page o ne. What? You thought page one of RAM 
was used by the 6502 microprocesso r as a stack 
area? Well , it is, but the 6502 will neve r need more 
than the tOP one-third . So we will use the bOLLom 
o ne-third . 

If yo u spend a portio n of your time program
ming in BASIC, you will probably find MicroDOS 
well worth the time spent typing it in. It has saved 
me much lime and frustra ti on. 

Program 1. Source Listing 

. TITLE "t·nCF.:o-OO:; " 
RE~1 CCf,(RIGHT 1982 

0100 
0110 
0120 
013€1 
0140 
0150 
0160 ; 
0170 
01:;'0 
0190 
0200 
021(1 
02'-'0 
0230 
0240 
0250 
026(1 
027€1 
02:::0 
0290 
0300 
031(1 
0320 
0330 
0340 
0.350 
0.360 
037(1 
03:::0 

REt1 ALL CIl'1t1ERCIAL RIGHTS 
F:Eti RESER'.iED 8'( DElt41 S KEATHLEY 

. OPT t·U:.JECT 

OEFHlE mUATES 

t=$0342 
ICCt10 :1;=:(:+2 
I CCti0 1 = I COlO+ 16 
ICBAL t =t:+ 1 
ICBAL1=IC8AL +16 
I CBAH t =:;( + 3 
IC8AH1=ICBAH+16 
I CBL L :;;=:;,+ 1 
IC8LL I=IC8LL +16 
IC8LH t =:(:+l 
IC8LHI = ICE:LH·H 6 
I CAi( 1 :,~ <,: + 1 
ICAi':II=ICA)( 1+16 
ICAi0:2 t =t:+l 
CIOI)=$E456 
OPEH=3 
CLOSE=12 
GETC=7 
PUTC=l1 
GETI':=5 
PUTR=9 

0390 EOL = 15-5 
0400 CLR= 125 
0410 TA8=127 
042(1 :(( :k~:;~:H:~* t·nCRODO::; :30UF:CE CODE :~ :;: 

:*-:t:~:~*~~ 
0430 *=$0600 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 

DI:3PLAY t·B-liJ ON SCF:EEtl 

HUT 
LOY litEUn~,2S5 
LD:~ liEOIH18UF 
LOA liPUTC 
JSR 11:£2 

~:;CEPT COtt1AHO 

0550 GRAB 
0560 JS"F: I i'F'LlT 
0570 
058€1 
0590 
06~10 
0610 
0620 

EXECUTE COt1l1At1D 

JSF: lOP 
8Pl HUT 
Etl1 GRA8 If CIOIJ error· , V>127 
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8630

0646

0650

0668

0670

6680

0698

0700

0710

0720

0736

0746

er

0750

0760

0770

0788

0798

0888

0819

0829

0830

0840

0850

0860
0870

0880

8890
8908

0910

0928

0938

0948

8950

0960

0970
0988

0996

1080

1810

1820

1030

1848

1858

I860

1078

1080
1090

1108

1110

1120

1130

1140

1156

1168

1178

j

COMPUTE)

INPUT CONTROL ROUTINE

INPUT

LDY

LDX

JSR

i

JSR

LDY
STY

LOOP
CEY

BEQ
LDA

crp

LBA

PHA

Ctf1

E*£

i

LDY

LDM

JSR

JSR

LDA

DP

E*£

BEQ

CQNT
j

LDY

LDX

JSR

j

JSR

RT

FIR

RTS

i

>

>

Q

LDA

■JSR

RTS

>

j

IN

LDY

LDX

LDA

PUT PROMPT ON SCREEN

IQBUF&255
#2

Q

GET COMMAND CHOICE

IN
#6

ICAX11 To "open directory" lat

EXIT

ASCII-LY
KBLF

LOOP

CID-liY
Save cawnand #

#*FE

ca-rr

UERIFY FORMAT COffilM)
#GeUF+5i:255

#3

Q

IN

KBLF

#68 Is first letter a "D"?

EXIT Noi then leave MICRO-DOS
RT

PUT PROMPT OH SCREEN

ti!BUF+2&255

#3

Q

GET FILENAME

IN

Retrieve FMS coffimand

PROMPT ON SCREEN ROUTINE

tPUTC

IOE

EDITOR LIh€ IN ROUTINE

#KBUF&255
#48

ftGETR

1188

1190
1280

1210

1228

1238

1248

1258

1268

1278

1280

1290

1300

1310

1320

1338

1348

1350

1360

1378

1380

1398

1408

1418

1420

1438

1448

1450

cter

1460

1478

1488

r-een

1498

1500

1518

1520

1538

1548

1550
1560

1578

1588

1598

1608

feta
1618

1628

1630

1640

1658

1668

1678

1688

1698

1780

1UV

JSR I0E2

RTS

i

i EXIT AND I/O ROUTINES
i

EXIT

LDh KBUF

CMP #77 Directory Request?

&E DOS No, so to DOS

LDY #C6UF+b&255

LDX #3

JSR Q Put D#? prompt on screen

LDY #SBUF+14,255

LOX #1

LOfi #GETR

JSR I0E2 Get drive #
LDY #58

STY SBLF+2 Restore colon

LDY #SBUF&:255

LDh #OPEN
JSR OT2 Open directora

AGAIN

LDA #19

STh ICELL1

LDh #GETR

W, IOP Get directory entry

BMI THRU Last entry? Go to THRU

LDY #KBUF-1&255 Tab is first chara

\M #20

!_m #putr

J^: I0E2 Put directory entry on sc

BPL AGAIN Go set- another entry
THRU

LDA #CLOSE

JSR IOP Close directory

JSR IN Wait for RETURN pressed
JMF INIT Go to selection menu

i

COS

Crf1 #65 Is DOS desired?

&E BASIC No., exit MICRODOS
LDA #68

CTF KBUF+1 Additional check for sa

E*€ BASIC

W Sm? Load DUP.SYS
>

BASIC

W $h04D Warm start entry

IOE
PHA

LDA #(BJF/256
STA ICBAH
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0630 
0640 Hf'UT CONTROL ROUTHlE 
0650 ; 
0660 HPUT 
0670 PUT PROl1PT Oil SCREEt-l 

LD'i #GBIJFt255 0680 
0690 
0700 
0710 
0720 
0730 
0740 
et--

LO:'; #2 
JSRO 

GET CIl1t1AtlD CHO I CE 
JSR IN 
LOY #6 
ST'i ICA:~ 11 To "open dir-ector-:.!" ht 

0750 LOOP 
0760 IB' 
0770 BEGI E>m 
07:::0 LOA ASCII - L Y 
0790 UP KBUF 
0800 EtE LOOP 
0010 LOA CMD--L Y 
0020 F'I-H :3" 'Je COfl)iil"r,j # 
003(1 Uf' #$FE 
0040 EtlE C(m 
~"'50 l£F~IFY FORttlT Cot1t-1AHD 
0860 LOY #(if;lJF +5};,255 
0070 LD:": #3 
00:::0 JSR Q 
0090 J3R IN 
0900 LOA K5'lF 
0910 CtP '#68 Is first 1et.t.et-- " "D"? 
0'320 EtE Eim Ho, then 1 ea '.'e t"1I CPO-DOS 
0'33(1 BEQ PT 
0940 CONT 
0'350 PUT PROtlPT ON ~;CHEt-l 
0'360 LOY #l'WF+2t255 
097(1 m:: #3 
0'3:::0 JSF.: Q 
0'390 ; GET FILEtlAt"1E 
10'J0 JSR IH 
Hil0 F~T 
1020 PLA Retr-ie'.'e FtlS COiiliil"nd 
1030 F:TS 
1040 ; 
1050 F'Rot"lPT ON SCF~EEtl ROUTI tIE 
1060 , 
1070 6' 
1000 LOA #PUTC 
1090 JSR IOE 
1100 RTS 
1110 
1120 EDITOF~ LHE Hl F~OUTItlE 
1130 ; 
1140 IN 
1150 LOY #KBUFt 255 
1160 LD'x #40 
1170 LOA #GETR 

COMPUTEt 

1180 JSR l0E2 
1190 RTS 
1200 
1210 EXIT At{) I/O ROUTINES 
1220 ; 
1230 EXIT 
1240 LOA KBUF 
1250 UP #77 Director-:.! Re-~ue5t? 
1260 BI£ 003 t-~) , 90 to OO~; 
1270 LOY #GBlJF +6&255 
1280 LO:~ #3 
1290 JSR I) Put 0#'( pr-Ollif't on screen 
1300 LUi #SBUF + 1 &255 
1310 LOX #1 
13£."0 LOA #GETF~ 
13?.e JSR 1(£2 Get dr-i'Je # 
1340 LO'1' #5::: 
1350 STY' SBlf +2 Restor-e co 1 on 
1360 LO'i #SBUF~255 
1370 LOA #OPEJl 
1380 JSR I0P2 Open dir-ector-:.! 
1390 AGAHl 
1400 LOA #19 
1410 STA ICRL! 
1420 LOA #GETR 
1430 JSR lOP Get dit'edor-:.! entr-:.! 
1440 BMI THF:U Last entr'~{( Go to THRU 
1450 LO'i #KBUF-l i!.255 Tab is first ch"r'" 
ctet--
1460 LO:": #,:0 
1470 LOA #F'UTR 
1400 JSR I(£2 Put director:o< entr-':I on sc 
reen 
1490 Ef'l AGAHl Go get "n'jther- entt' ':I 
1510)0 THRU 
1510 LOA #CLOSE 
1520 JSR lOP Close dit'ectot' ':I 
1530 JSF~ IN fhit fOt' RETURt-l f'r-essed 
1540 J'F' HUT Go to selection 11'lenu 
1550 ; 
1560 DOS 
1570 Ctf' #65 I s DOS des i r-ed-'-
1500 BI£ BASIC tt. , e;<i t. tlICPOOOS 
1590 LOA #68 
1600 CW KBlIF+l Addi tiona 1 check for- sa 
fet':l 
16Hl Et£ BASIC 
1620 Jf' 6047 Load Ol.f' :3'1":3 
1630 ; 
1640 BASIC 
1650 JtP $0040 fJar-iil st"r-t entr-:.! 
1660 
1670 lOE 
1680 Pf1::1 
1690 LOA #GBIJF/ 256 
1700 STA ICBAH 

109 
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1716

1720

1730

1740

1750

1766

1770

1795

1730

I860

1810

1820

1830

1840

1850

I860

1870

1S80

1830

1300

1310

1920

1330

1340

1350

1360

1370

1380

1330

200W

2010

2020

2030

2040

2050

2060

2070

208S

2030

2100

2110

2120

2130

2140

2150

2160

2170

218W

2130

2200

2210

2220

2230

2240

2250

226-0

PLft
ENT

STY ICBAL

STX ICBLL

LDX #0

STX ICBLH

STX ICBLH1

EEQ 10

IGE2

PHA

LDA #KBUF/256

STA ICBAH

STA ICBAH1

PLA

BNE EKT

,

I OP

LDV #KBUF&255

I0P2

STY ICBhLI

LDX #$10

10

STA ICCMD..X

jsr ciou

RTS

i DEFINE MENU AND BUFFER

,

ASCII

.BYTE 76,35,68,82,76

cm

.BYTE $23,$24,$21,$20,$FE

QBUF
.BYTE 23/l>FN?lM3S,"D#-"

; PUT TrE REST IN PAGE 1

:?:=$! 60

SBUF

.BYTE "D1-.#.*",EGL,TAB

KBUF
t=Z+23

mbuf

.BYTE aR,264/l0CK",ECL

BYTE 213/'NL0CK%E0L

.BYTE 196,"ELETE",E0L

BYTE 210J"ENAMEI1..EOL

BYTE 138/'(«MRT",E0L

BYTE 205/'0U",EQL
BYTE 193,196, llLiS",EOL

.BYTE W/'ASIC'SECL

EOM

.BYTE 0,6

i'=5446

.BYTE 0

*=5450

.E^'TE 6

2270 END

Program 2. BASIC Loader

1 OPEN #1,3,8, "D^ICRODGS.Oej"

2 FOR 1=1 TO 342

3 READ A

4 PUT #i,H

5 t-£XT I

6 END

10 DATA 255,255,0,6,253,6,166,37,162,50,

169,11,32,209,6,32,19,6,32,221,6,16,239,

48,246,168,245,162,2,32,84,6,32,90

20 DATA 6,160,6,146,30,3,136,240,63,185,

234,6,205,8,1/283,245,185,239,6,72,201,2

54/283,19,166,250,162,3,32,84,6,32

30 DATA 90,b,173,3,1,201,68,268,30,248,1

0,160,247,162,3,32/34,6,32,98,6,104,96,1

69,11,32,136,6,96,166,3,162,46

46 DATA 169,5,32,269,6,96,173,8,1,281,77

,203,62,166,251,162,3,32,34,6,160,1,162,

1,169,5,32,269,6,168,58,140,2

50 DATA 1,160,0,169,3,32,223,6,163,19,14

1,88,3,169,5,32,221,6,48,11,166,7,162,26

, 169,9,32,269,6,16,233,169,12

66 DATA 32,221,6,32,90,6,76,8,6/201,65,2

08,16,163,63/205,9,1,268,3,76,159,23,76,

77,168,72,169,6,141,69,3,164

70 DATA 146,63,3,142,72,3,162,0,142,73,3

, 142,89,3/240,13.. 72,163,1,141,69,3,141,8

5,3,184,263,223,166,3,148,34,3

86 DATA 162,16,157,66,3,32,86,228,96,76,

85,68,32,70,35,36,33,32,254,29,62,78,78,
63,193,63,35,63,6,1,7,1,6.?

96 DATA 49,53,42,46,42,155,127,37,1,86,1

,125,204,79,67,75,155,213,78,76,79,67,75

, 155,1%, 63,76,63,34,63,155,216,69

\m DATA 73,65,77,69,155,193,75,32,77,65

,34,155,285,69,73,35,155,193,196,79,83,1

55,1-34,65,33,73,67,155,16,8,11,8,6

116 DATA 6,78,21,78,21,6,74,21,74,21,6

ALL ATARI® HARDWARE 15%-25% II
OFF LIST PRICE -/IVi

Atari 800 16K 740.00

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 40.00

16K Memory Board 80 00

Joysticks (pair) 1900

Paddles (pair) 19-00

roo.de. W617K4 3O8O 10%20% OFF
Ask for mail «der o. wire rLua 'u /0 zv '" urr

. _ ALL ATARI1 SOFTWARE

BBI Mail Order also 3m> party hardware
po bo. 365 AND SOFTWARE AT

Newton Higwands. MA 02161 COMPARABLE SAVINGS

(6l7)964 30B0

110 

PLA 
Em 

ST'-,' lCBAL 
STi( lCbiL 
LD>( 41[1 

1710 
17L'0 
1730 
1740 
1750 
1760 
1770 
1700 
1790 
1800 
1810 
1220 
183~1 
1840 
1850 
1860 , 
1870 lOP 
1880 
1890 
190(1 
191O 
1920 
193O 
1940 
195O 
1960 

ST?( IC81H 
STi( I CBlH 1 
Efl' 10 

lOC2 
Fffi 
LOA 
STA 
~;TA 

FiA 

#KBUF., 256 
ICBAH 
I CBAH 1 

Bi'E HIT 

LOY #fBlJFt,255 
lOP2 

STY lCBALl 
LO>': #$1(1 

10 
STA lCUV, >: 
J;P CIOI) 
RT~; 

1970 , DEF HlE tH1U AND BUFFERS 
1%'0 
1990 ASCI I 
2000 . BYTE 76,85,68 , 82 , 70 
2010 CMO 
2020 . E,'iTE $"23 , $24 .. $21, $2(1 , $FE 
203(1 l'BUF 
2040 . B'iTE ::3," :ft-F" , 19E: .. "[lit·"" 
205(1 , PUT HE FET H1 PAGE 1 
2060 ~:=$100 
2070 SBUF 
2080 .B\'TE "Ol ,t.:t." .. EOL..TAB 
20'3(1 KBUF 
2100 t=H29 
2110 t"1&JF 
2120 .BYTE CLR , 204, "OCK" , Eel 
2130 . B'-,'TE 213 , 'ROCK" , EOL 
2140 .BYTE 196, "ELETE" , EOL 
2150 .8'iTE 21(1 , "Ef1At"1E".EOL 
2160 ,fNTE 198, "ffit1AT".EOL 
2170 . BYTE 205 , "EHU " .. EOL 
2180 .BYTE 193 , 1%, "OS" , EOL 
2190 .8'iTE 194, "ASIC " , EOL 
2200 EOt1 
2210 l=1~1 
2220 . BYTE 0, 6 
2230 *=5446 
2240 .8'ITE ° 
2250 *=5450 
2260 .BYTE 6 
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Program 2. BASIC Loader 

1 CfHl #1,8,0,"D ' t11CROOOS.OBJ" 
2 FOR 1=1 TO 342 
3 READ A 
4 PUT #1,A 
5 t·!}:T 1 
6 t}[) 
HI DATA <''55.,25.5,0,6,253,6, lHj, 37, 162,50, 
169,1 L 32, 209, 6, 32,19,6,32,221, 6,16,239, 
48,246,160 .,245, 162,2,32, 84, 6,32, 90 
20 DATA 6, 160, 6, 140,90,3, 136,240,63, lb'5, 
234,6,205 ,8, 1,208,245,185,239 ,6,72 ' L'01,2 
54, :::''08., 19,160,250, 162,3,32,84,6,32 
30 DATA 90 , 6 , 173,8, 1,201,68,208,30,240,1 
0,160 .,247,162, 3 , 32,84,6,32, 90,6 , 104, 96,1 
69,11,32, 186,6, 96,160,8,162 , #) 
40 DATA 169 , 5,32,209,6,96,1 n 8,1, 201, 77 
,208., t.2, Wi., 251, 162, 3,32,84,6 , 160 ., 1, 162, 
L 169 ., 5,32,209., 6,160,58,140 , 2 
50 DATA L 160,0,169,3 , 32 , 223 , 6, 169, 19, 14 
L 88 , 3,169,5 ,32 , 221, 6, 48, 1 L 160 , 7 , 162,20 
.,169 ., 9 ,32,209.,6 ., 16,233,169, 12 
60 DATA 32,221.6,32,90,6 , 76,O,6 ,201,65 .,2 
08 , 10,169, 68 ,205 , 9,1,208 , 3,76,159,23,76 , 
77 , 160,72, 169, 6, 141,69,3, 1(14 
70 DATA 14~j, 68 , 3, 142,72,3,162 , 0 , 142 .73 , 3 
,142, b'9 , 3 , 240,19 ., 72 , 169,1,141,69, 3 .. 141 , 8 
5, 3,104,208, 228 , 160, ::; , 14(1 , 84,3 
8e DATA 162, 16, 157 , 66, 3, 32, 86,228 , 96, 76 , 
85,~,~,70 ,~ , ~ , TI , 32,34 , ~, 62 , ~, ~, 

63) 198 .. 68,35,63 J 0 .. 1,7) 1168 
90 DATA 49 .58, 42 , 46.42 , 155,127,37, L 86,1 
.. 125) 2M} 79, 67 ,75, 1SS .. 213, 78,76/79,67 ) 75 
,155,196,69,76 .. 69,84 ,69 . 155,210,69 
100 DATA 78,65 ,77 ,691155 .. 19B , 79 ):32 )77 ,65 
.. 84,155 , 205 .. 691 78, 85 , 155,193 , 196 , 79 ,83} 1 
55) 194,65}83J73; 67 } 155} i(1 ,.0 ) 11,0Jl1 
110 DATA 6, 7~L 21, 70, 21. 0 ,74 .21, 74,21, 6 

l ~ .. ~~ ALL ATARI '" HARDWARE 15%·25% • 
- . OFF LIST PRICE .II\" 

Alan BOO 16K . . .740.00 
Alari 400 16K . . .. 359.00 
Atari410 Cassette . . . . BO.OO 
Alari 810 Disk . .. . ... . .. . ............ .. . ... . 480.00 

ATARI'" ACCESSORIES 10%·20 % OFF LIST PRICE 
BK Memory Board .. 
16K Memory Boanl . 
Joysticks (pair) . 
Paddles (pair) .. 

'~O ~ 1o OI ~er Call 617 964 3060 
, Ask 101 m~11 Ol der. or witte 

'" BBI Mail Order 
t!.j PO',,'65 

Newton Highlands. MA 02161 

(617) 96' 3080 

. 40.00 

.B.O.OO 

. 19.00 

. 19.00 

PLUS 10%-20% OFF 
ALL AlARI SOFTWARE 
ALSO 3110 PARTY HA,lQWARE 
ANO SOFTWARE AT 
COMPARABLE SAVINGS 



tele- . .
communications
for the Atari 400/800

Send E-mail, download programs and files, chat, buy

merchandise, access the Source* and other exciting

data bases with the MICROCONNECTION, a quality

direct connect modem for your Atari 400/800 The

Autodial/Autoanswer MICROCONNECTION auto

matically dials other computers and answers tool

The bussdecoding MICROCONNECTION eliminates

the need for the 850 Expansion Interface* and the

"obsolete" acoustic coupler Terminal software

included

Bussdecoding MICROCONNECTION Atari 400/800 S249 CO

with Auiodial/Auroanswer S 2 79 00

RS-23Z MICROCONNECTION for Alan 400/800 S199.00

with Aurodail/Auroanswer S239 00

TSMART [Smart terminal program) S 79 95

TYPER-A fUsers MICROCONNECTION to drive serial S 19 95

printers to provide printed output and listings)

the micropenpheraj corporation

2643 I5ISI PI N E.. Redmond, WA 98052

(206) 881-7544

"ATARI HAS THE CAPABILITY-

ACE GIVES YOU THE KEY"

RIGHT IN YOUR POCKET!!
316 comprehensive pages

• error codes

• basic commands with

abbreviations

• peek and poke locations

• internal codes

• machine language aides

• much, much more!! .

Get Yours Now

(dealer ad space available)

ORDER NOW-CASH, CHARGE OR C.O.D.

ADVANCED COMPUTING ENTERPRISES

=-n 5516 ROSEHILL ^_

w& SHAWNEE, KS. 66216
(913)262-2875 • (913)631-4180 ^^

Putanymachine language file on a bootcassette,impossible you say?
not any more!

introducing

NUDMEHI SOFTWARE'S

BOOT CASSETTE MAKER

for the ATARI® 400/800 computers

BOOT CASSETTE MAKER places ANY dos
binary loadable machine language program
on a boot cassette.

BOOT CASSETTE MAKER converts even
MULTIPLE machine language files to boot
file format and then places them on a boot
cassette.

BOOT CASSETTE MAKER creates a boot

cassette on which all run and initialization

jumps are executed.

BOOT CASSETTE MAKER is user oriented,
fully documented and written in machine
language.

$29.95
(POSTAGE INCLUDED)

To order, send check or money order along with your name and address to:

NUDMEHI SOFTWARE
495 OLD YORK ROAD, SUITE 425

JENKINTOWN, PENNSYLVANIA 19046
(215) 635-2722

Our order lines are open 24 hours a day.
MasterCard Gladly Accepted.

^ Pennsylvania Residents Please Add 6% Sales Tax
ATARI' is a trademark of ATARI INC.

Dealer Inquiries Invited

tele- . . 
communications 
for the Atari 400/800 
Send E-mail.dOlNnload programs and Files. chaL buy 
merchandise. access the Source' and other eXCIting 
data bases with the MICROCONNECTION. a quality 
direct connect mOdem for your Alan 4CXJIBCO The 
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matically dials other computers and answers tool 
The bussdecOdlng MICROCONNECTION eliminates 
the need for the 850 ExpanSion Interface and the 
" obsolete" acoustic coupler Terminal software 
Included 

BusSdecool MICROCONNECTION A(al l 400/8CX) 
with Au(oolaUAutoanswer 

RS-Z32 MICROCONNECTION for Ala" 4cor800 
wah AutooalVAutoanswer 
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12061881-7544 
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"ATARI HAS THE CAPABILlTY
ACE GIVES YOU THE KEY" 

RIGHT IN YOUR POCKET!! 
16 comprehensive pages 

• error codes 
• basic commands with 

abbreviations 
• peek and poke locations 
• internal codes 
• machine language oides 
• much, much more!! 

only 
Get Yours Now $9.95 

(dealer ad space available) 

~ 
ORDER NOW-CASH, CHARGE OR C.O.D. 

6. ADVANCED COMPUTING ENTERPRISES 
5516 ROSE HILL n SHAWNEE. KS. 66216 ~ 

~ (913)262-2875 • (913)631-4180 -

Put any machine language file on a boot cassette ,impossible you 
not any more! 

• BOOT CASSETTE MAKER places ANY dos 
binary loadable machine language program 
on a boot cassette . 

• BOOT CASSETTE MAKER converts even 
MULTIPLE machine language files to boot 
file format and then places them on a boot 
cassette. 

• BOOT CASSETTE MAKER creates a boot 
cassette on which all run and initialization 
jumps are executed . 

• BOOT CASSETTE MAKER is user oriented, 
fully documented and written in machine 
language. 

$29.95* 
(POSTAGE INCLUDED) 

To order, send check or money order along with your name and add ress to : 
NUDMEHI SOFTWARE 

495 OLD YORK ROAD, SUITE 425 
JENKINTOWN, PENNSYLVANIA 19046 

Our o rder lines are open 24 hours a day. 
MasterCard Gladly Accepted. 

* Pennsylvania Residents Please Add 6% Sales Tall 
ATARI& is a trademark 01 ATARIINC. 

(215) 635-2722 

Dealer Inquiries Invited 
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The past, present, and predictedfuture of the VIC. Jim

Butterfield, an internationally recognized expert on

Commodore Computers, discusses VIC software, add-ons,

and VIC's place in the world ofcomputing.

Whither VIC?
Jim Butterfield

Associate Editor

VIC has been around for about a year now. It is

catching on? Old hat? Will it survive in the turbulent

marketplace?

A Little History

The first VIC units had problems. Some were

physical in nature. The unit ran too hot — you

could hardly touch the ROM plug-in area. The

picture was of poor quality. Radiation emission

standards were not met. These were cleaned up in a

redesign.

VIC had another problem, too. People didn't

perceive it as a computer. There were few programs

available, and the only peripheral was cassette

tape. Memory was limited, and memory expansion

was a distant promise.

And to top it all off, VIC was an unknown

quantity. The VIC-20 User Guide - the "friendly

computer guide" was brightly written and by far

the best user documentation that Commodore had

yet put out, but it was limited in scope. A Program

mer's Reference Guide was hinted at, but seemed

slow in making an appearance.

By late summer of 1981, the hardware prob

lems had been resolved, but the VIC had still not

established itself as a mature product. Disk, printer,

and modem were still promises. Software was still

limited.

VICs sold in quite respectable numbers during

the Christmas season. A number of games had

materialized, allowing the machine to be nicely

demonstrated. The economical price and educa

tional potential seemed to appeal to many buyers.

In early spring of 1982, VIC suddenly started

to grow up, and a new class of users developed an

interest in the machine, not as a game, but as a

computer.

New Hardware

The 1540 Single Drive Floppy Disk unit made a

dramatic appearance. It looked good and behaved

well. It proved to be compatible with the Commo

dore 4040 units, allowing easy transfer of programs

and data files. Speed isn't up to the PET/CBM

standards, but for most applications it's quite

usable.

Printers are now available in limited quantities.

The style is familiar to the Commodore user, but

the price is more economical.

Other devices are on the horizon. An IEEE-488

interface, which allows connection to the PET/CBM

range of machines, has been demonstrated. An

inexpensive modem is almost ready.

Several sizes of memory expansion are on the

shelf, from the tiny 3K to the huge 16K. A mother

board system is promised soon which will allow the

expansion of the VIC to a full 32K system. On the

full system, BASIC will have about 27,500 bytes

free; not quite as much as a full PET, but enough

for most of us. The remaining memory isn't avail

able to BASIC, but can be used for high-resolution

screens and other special applications.

New hardware is appearing from non-

Commodore sources. It looks like there will be two

types: some will extend the capabilities of the VIC,

making new things possible; and others will com

pete with existing products, hopefully keeping

prices interesting.

New Software

Commodore has now made available three major

software support modules: a Monitor to allow

machine language program writing and debugging;

a Super Expander, to make graphics easy; and a

Programmer's Aid to help in the writing and de

bugging of BASIC programs.

These three modules are not essential to the

VIC's operation. You can write machine language

without the Monitor; you can draw graphics without

the Super Expander; and you can certainly write

BASIC without the Programmer's Aid. But ajob

can be made much easier with their help.

The Super Expander, in particular, seems to

be very popular among programmers with artistic

inclinations. Computer art, geometric figures, and

animated sketches have been enthusiastically pro

duced by users.

The initial games library is being beefed up

with new offerings. I have seen several prototype

games which are nearing release and they look

good — an order of magnitude better than the

satisfactory, existing games on plug-in ROM

cartridges.

I'm pleased to see good quality programs

coming from non-Commodore sources. There's a

lot of good stuff already out (see Table 1) and

high-quality programs are a vote of confidence in

the VIC by the software houses.

New Information

Commodore has now released the Programmer's

Reference Guide, which contains a great deal of

reference information on the VIC. That's the kind
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A Little History 
The first VIC units had problems. Some were 
physical in nature . The unit ran too hot - you 
could ha rdly touch the ROM plug- in area. The 
picture was of poor quality. Radiation emission 
standards were not met. These were cleaned up in a 
redesign. 

VIC had another problem , too. People didn 't 
perceive it as a compute r. There were few programs 
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New Hardware 
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dramatic appearance. It looked good and behaved 
well . It proved to be compatible with the Commo
dore 4040 units, allowing easy transfer of programs 
and data fil es. Speed isn't up to the PET/CBM 
standards, but for most applications it 's quite 

usable. 
Printers a re now available in limited quantities . 
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for most of us. The remai ning memory isn't ava il
able to BASI C, but can be used for high-resolution 
screens and other special appl ications. 

ew hardware is appearing frOITI 11011-

Commodore sources. It looks like there will be two 
types: some will extend the capabilities o f the VIC, 
making new things possible; and others will com
pete with existing products, hopefully keeping 
prices interesting. 

New Sottware 
Commodore has now made ava ilable three major 
software S"LIpport modules: a Monitor to allow 
machine language program writing and debugging; 
a Super Expander, to make graphics easy; and a 
Programmer's Aid to help in the writing and de
bugging of BASIC programs. 

These three modules are not essentia l to the 
VIC's ope ration. You can write machine language 
without the Monitor ; yo u can draw graphics without 
the Super Expander ; and you can ce rtain ly write 
BASIC without the Programmer's Aid. But ajob 
can be made much eas ier with their help . 

T he Super Expander, in particula r, seems to 
be very popular among programmers with artistic 
inclinations. Compute r a rt, geometric fi gures, and 
animated sketches have been enthusiastically pro
duced by users. 

The initial games library is being beefed up 
with new offerings. I have seen several p rototy pe 
games wh ich are nea ring release and they look 
good - an o rde r of magnitude better than the 
satisfactory, ex isting games on plug-in ROM 
cartt-idges. 

I'm pleased to see good quality programs 
com ing from non-Commodore sources. T he re's a 
lot of good stuff alread y out (see Table I ) and 
high-quality programs are a vote of confidence in 
the VIC by the software houses. 

New Information 
Commodore has now released the Pmgram:mer's 

. R ef erence Gu.ide , which contains a great deal of 
reference information on the V Ie. T hat's the kind 



22-40-80 HIKE!

n« iBWiw raw wmtji »«■

Expand
your

VIC to 80
columns.

Quantum Data's newVideo Combo Cartridge brings you: 40

or 80 column display, plus 16K RAM and PROM socket.

With the Video Combo Cartridge from Quan

tum Data you can now have 40 or 80 column

display 16K RAM and PROM all in one cartridge.

It comes set for 40 column Display compatible

with the VIC videcfmodulator and your home T.V.

Then, when you are ready to upgrade to 80 col

umns and a video monitor, just make a simple.

$299'

no-cost change inside the cartridge. Instruc

tions are provided. Also provided is a socket for

a PROM, 16K of memory and AC adaptor. \f

you don't need memory, then 80 columns can be

yours for only S199.50. A listing of the driver soft

ware is provided at no charge. A programmed

PROM containing this software is also available

for SI9.95.

QDI

expandor:

imm

• Expands Basic user memory up to

24K in 8K steps

• PROMS may be mixed with RAM

in 8K blocks

• 8K can be assigned to machine

language area

• Plugs directly into VIC expan

sion port

• Low power, no additional power

supply required

• Professional Quality full buffering

on all signals

• Small size: 6 x 4.5 inches.

16K expandor $149.95

24K expandor $199.95

VISA and MasterCard accepted.

QDI Printer

RS-232

interface:

• Provides RS-232 voltage conver

sion for VIC serial port

• Allows use of a wide variety

of RS-232 peripherals including

printers, modems and voice

synthesizers

• Low power CMOS circuitry

requires no external power supply

• Small size: 2fe x 3 inches

Printer $49.95

QDI

Mini mother:

• Adds 3 slots to the memory

expansion port

• Removable card guides allow

either boards or cartridges

• Requires no additional

power supply

• Fused to protect VIC power supply

from overload

• Simple plug-in installation

Minimother $69.95

QUANTUM

DATA, INC.

(714) 966-6553

DEALER HOTLINE (714) 754-1945

3001 Redhill Bldg. 4, Suite 105, Costa Mesa, CA 92626

Quantum Data's new Video Combo Cartridge brings you: 
or 80 column display, plus 16K RAM and PROM socket. l"f~;;t ..... P"P.wa~' 

With the Video Combo Cartridge from Ouan
tum Data you can now have 40 or 80 column 
display. 16K RAM and PROM all in one cartridge. 
It comes set for 40 column Display compatible 
with the V IC videct modulator and your home T.v. 
Then, when you are ready to upgrade to 80 col
umns and a video monitor, just make a simple, 

no-cost change inside the cartridge. Instruc
tions are provided . . Also provided is a socket for 
a PROM, 16K of memory and AC adaptor. If 
you don't need memoly. then 80 columns can be 
yours for only 5199.50. A listing of the driver soft
ware is provided at no charge. A programmed 
PROM containing this software is also available 
for 519.95. 

I 
I 
i 
~ I-.. 

001 
expandor: 

• Expands Basic user memory up to 
24K in BK steps 

• PROMS may be mixed with RAM 
in BK blocks 

• BK can be assigned to machine 
language area 

• Plugs directly into VIC expan
sion port 

• Low power, no additional power 
supply required 

• Professional Ouality, full buffering 
on all signals 

• Small size: 6 x 4.5 inches. 
16K expandor . . ..... . $149.95 
24K expandor . ... . . . $199.95 
VISA and MasterCard accepted. 

ooJ Prlntor 
RS-232 
Interface: 

• Provides RS-232 voltage conver
sion for VIC serial port 

• Allows use of a wide variety 
of RS-232 peripherals including 
printers, modems and voice 
synthesizers 

• Low power CMOS circuitry 
requires no external power supply 

• Small size: 2\2 x 3 inches 
Printor . ....... .. . .. . $49.95 

001 
Mlnlmother: 

• Adds 3 slots to the memory 
expansion port 

• Removable card guides allow 
either boards or cartridges 

• Requires no additional 
power supply 

• Fused to protect VIC power supply 
from overload 

• Simple plug-in installation 
Mlnlmother . . ........ $69.95 

QUANTU M /7141966-6553 

DATA INC DEALER HOT LINE 17141 754-1945 
, • 300) Redhill Bldg. 4, Suite IDS, Costa Mesa, CA 92626 
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Non-Commodore Software

This is software that I've seen that looks good.

There's undoubtedly lots more. All games listed run

in the 5K VIC.

Amok— Nicely animated joystick chase game.

Similar to the arcade game Berserk.

United Microware Industries, Inc.

3431 H Pomona Blvd.

Pomona, CA 91768

VIC Pics - Many high resolution pictures derived

from TV camera. With explanatory booklet.

Nice slide show for your friends.

Un-WordProcessor—Simple, but does the job.

Needs printer, of course.

Midwest Micro Associates

P.O. Box 6148

Kansas City, MO 64110

Snakman - Fast joystick graphics game. Similar

to the arcade game Pacman.

Microdigital

752 John Glenn Blvd.

Webster. NY 14580

The Qube— Draws, scrambles, and solves the

Ruble's Cube.

Qumax

GRW Laboratories

P.O. Box 17010

Rochester, NY 14617

of resource we need to exploit the capabilities of

the machine.

On the learning level, Commodore has released

An Introduction to BASIC. This is a beginner-level

text which comes as a book and two cassette tapes.

At first glance, it looks quite attractive.

What Next?

It looks good. Users are now seeing a computer

system rather than a toy. There's a new level of

interest in the VIC.

Are there clouds on the horizon? Commodore

has announced new products — in particular, the

L'ltimax and the Commodore 64 — which have new

capabilities (and some of the new features won't be

VIC-compatible). Will VIC be obsolete before it

really gest started?

I think not. In their first incarnations, Ultimax

and Commodore 64 won't be direct competitors.

Ultimax is too small, and the 64 is twice the price.

More to the point: it will be some time before these

products mature, just as it took the VIC some time

to reach its present state.

I suspect that it will be a couple of years before

VIC begins to fade away from the retail market.

To a buyer interested now, that makes it a worth

while investment. Less than $300 for a couple of

years' computing? A bargain price. Indeed, in this

technology-driven era, it would be optimistic to

expect any machine to have an economic life that's

much longer.

The box isn't the only part of the question,

however. If you move on in two years, how com

patible will your software be? The Commodore

line has been relatively stable for some time. There

are occasional grumblings from long-time users

(myself included) when Commodore introduces an

improved line which calls for adjustments in some

specialized programs, but most programs move

fairly easily. Commodore's adoption of the "Kernal"

standardized program system is likely to help.

Some things aren't likely to transport. Those

plug-in games, for example, are in ROM memory,

and can't be trimmed up for a new machine. That's

OK ... keep the VIC for the games, or delight the

kid who eventually buys your VIC by tossing in the

games as part of the package.

At a computer club meeting in 1976, 1 asked a

member what type of system he had. He replied,

"I'm waiting for prices to drop to zero." I don't

know if he's still waiting. But prices are down to

the point where obsolescence in a couple of years

shouldn't be an important factor in the decision.

Exciting things are happening with the VIC.

There are user groups, there are lots of programs,

and new hardware is appearing very quickly. It's

going to be fun. ®

MALA
Educational Programs

For Your Pet For Only

$48
For 8 Issue Subscriptions X"

Each "MALA" comes to you on

cassette with 4 brand new pro

grams to load and run on your

Pet. /

svstectis, inc
P.D. BDH 325
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GAMES FOR YOUR VIC

VIC TREK-HANGMAN

TANK • YAHTZEE

DAMSEL-NAB PLUS

AND MANY MORE

%$7.95 Each

Program Summaries available
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Non-Commodore Software 
This is softwan lhat I've seen lliallooks good. 
There's 'll1ulo'Ubledly lois 1IIore. All games listed ?'Un 
inlhe5K VIC. 

Amok - Nicely animated joystick chase game. 
Similar to the arcade ga me Berserk. 

U nited Microware Industries. Inc. 
343 1 H Pomona Blvd. 
Pomona, CA 9 1768 
VIC Pies - Man y high resolutio n pictures derived 

from TV camera. \'\l ith explap3LOry booklet. 
Nice sl ide show for your fr iends. . 

UII -H'orrl Processur- Simple , but docs the job. 
Needs printe r, of course. 

Midwest Micro Associates 
P.O. Box 6148 
Kansas Cit)" MO 64 I 10 
Snakmuu- Fasljoys lick g raphics ga me. Similar 

LO the arcade game Pacman. 
Microd igital 
752 John Glenn Blvd. 
Webster, NY 14580 

Th e Qube - Draws, scrambles, and solves the 
Rubic's Cube. 

QU111ax 
GRW LaboraLOries 
P.O. Box 17010 
Rochester, NY 146 17 

of resource we need LO ex ploit the capabili ties o f 
the mac hine. 

O n the lea rning level, Commodore has released 
An Introduclion to BA SIC. This ·is a begin ne r-l evel 
text which comes as a book and two cassette tapes. 
At first glance, it looks quite attractive. 

What Next? 
It looks good. Users are now seeing a compute r 
system rather than a to)'. T he re's a new level of 
interest in the VIe. 

Are there clouds on the horizo n) Commodore 
has anno unced new products - in particu lar , the 
Ultimax and the Commodore 64 - which have new 
capabilities (and some of the new features won't be 
VIC-compatible). Will VIC be obso lete before it 
rea ll y gest started ? 

I think not. In the ir first inca rnations, Ultimax 
and Commodore 64 won 't be d irect competitors. 
Ultimax is too small , a nd the 64 is twice the price. 
More to the point: it wi ll be some time before these 
products ma ture, just as it took the VIC some time 
to reach its present state . 

I suspect that it will be a couple gf years before 
VIC begins to fade away from the retai l market. 
To a buyer interested now, that makes it a worth
while investment. Less tha n $300 for a couple of 
yea rs' computing? A ba rgain price. Indeed, in this 

technology-driven era, it wou ld be optimistic to 
ex pect a ny machine to have an economic li fe that's 
much longe r. 

T he box iSI) 't the only pal'l of the question, 
however. [f you move on in two yea rs, how com
patible will your software be? T he Commodore 
line has been relatively stable for some time. There 
are occasional grumblings fro m long-time use rs 
(myself included) when Commodore introduces an 
improved line which calls for adj ustments in some 
specialized programs, but most programs move 
fairly easil y. Commodore's adoption of the "Kerna!" 
standardized program system is likely to help. 

Some things a ren't likely to transport. T hose 
plug-in games, for example, are in ROM memory, 
a nd can't be trimmed up for a new machine. That's 
OK " . keep the VIC for the games, or delight the 
kid who eventuall y bu ys ),our VIC by tossing in the 
ga mes as part of the package. 

At a com puter club meeting in 1976, I as ked a 
member what type of syste m he had. He replied , 
" I 'm waiting for prices to drop LO zero." I don 't 
know if he's still waiting. But prices are down to 
the point where obsolescence in a couple of yea rs 
shouldn' t be a n important facto r in the decision. 

Exciting things are happe ning with the V Ie. 
There are user gro ups, there are lo ts of p rograms, 
and new hard wa re is appea ring ve ry quickly. It's 
goi ng to be fun. © 

F Ed~i~~~ms ~~ For Your Pe t For Only 

-,~~-'WJ $48 r9~ 
For 8 Issue Subscriptions " . 

~ 
Eoch "MALA" comes to you on q" 

cassette with .4 brand new pro
grams to load and run on your 
Pet. / 

comm.[]fHR 
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GAMES FOR YOUR VIC 
VIC TREK· HANGMAN 

TANK' YAHTZEE 
DAMSEL' NAB PLUS 
AND MANY MORE 

{)~J $7.95 Each 

~ FREE Program Summaries available 



NEW SOFTWARE

VORTEX TM

The enemy is at the center of swirling rings of energy.

Your mission - penetrate and destroy.

'PHANTOM FIGHTER
Defend Superstition Mountain from UFO's.

... Each $17.95 on cassette...

TM

MflEE EflRPET
P.O. Box 35115 Phoenix, AZ 85069

GAMES FOR VIC-20 ALSO AVAILABLE

V TWO 6AMES-S7.35
T SPACE L4A/DEf?*More than just a
| game. This program presents a "real time"
6 simulation of a spacecraft landing on var

ious heavenlv bodies.The computer analyses

■ and scores successful landings. Contains

•Color, Sound and Graphics.

0L)\J /O Will IC*Nira-like game pits you
against the VIC. Flip dots all white and you

win. Contains Color. Sound and Grapnics.

Send check or money order($7.95 for both games)

DTC SOFTWARE
P.O BOX 916 608 752-3434

JANESVILLE, Wl. 53547

V

I

G
■

2

0

EXPAND
your VIC-20

for only

S4995

THIS 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

M'C

from

miDUUEST miCRO

UN-WORD PROCESSOR ... $14.95
What eke do you call a program which does what a word

processor does, yet it is jus' loo simple and easy to use?

Enter lest. Edii . . . List . .. Save . .. jusi like a program,

Send 1o printer for finished copy. Save paragraphs

separaiely, Ihen merge in any order for printing. Re

quires only two lines of BASIC lo access the M/L roulines;

over 3K avoiloble for text. Can be used wilh memory

expansion. For VIC 1515 or RS-232 printers.1

TERMINAL-40
NEW. .

. $29.95
d TERMINAL-JO program displays JO uppercon

»rt per hnc 3.0 dot matrii) tor easier reading Enables VIC 10

jlofc a siondord lerminal Add o BlZCOmP or VIC modem

RS-232 modem wiih interface') ond dcceii SOURCE, TELENET, or

' of the free Bullerm Boards around the country [0*1 included). 300

id; CuJI or hall duple?, supports coniroi coaei; screen dump io

ltpf Requires VfC-20 and 3K mefnory f ipomiori,

TERMINAL-22 ($14.95) SameosIERM■40e.Cept2?

character lines ond full duplei only Runs on standard 5K VIC.

GRARX MENAGERIE ($11.95). D,mQOs,,Qle«hQiyO1,,s300m..c.detD,3o!i-c P.DQ.a,
sot uo*eo>he> VIC's qeophki. SHOWOFF cantoms Color Kaleidoscope. Arcodc Critiars. Custom fonts.

Electronic* Schematic, ond Musjc Notation PIOTTING uses dot-ptoi und line-plot routines (o mate equa

lions p&ttotm computer video-art on your screan Chang* equatkin voltes and <reo'c your own interesting

pottemi. Ptot routine! may be eotily included in you! own pi-ogromi.

BANNER/HfcADLINER ($14.95). Tv«> program sot moke, CUNT headlines and bonnen on

yovr printer. HEAOUNER prints Icatf characters ocrosi the pay* in three iiim. BANNER mini the

tHarocter* sidewayi, printmg canitnuously down the paper ro!L Up to three linemt tnaf. neorlyunlimiled

in Icngrh. (How abouf o ten-(ocit long "WELCOME HOME"?) For VIC-1515 O' RS 332 primers.'

t ICKERTAPE {$] 4.95). imerrupt-driveol Watch yoof meuoge Bl'de smoothly omn tho wreenin

Eoloc. Addi motion and *ofere*t to any mestcge display Position on any line, even mil wilh rMjiirai

printing. Two buiit-in thorotle' ie!i: itondaid arid BOLDi'or use cution sell ('am our U6HARY VCH. ) |

Me«QBe copocty: e 2K bjr... LIBRARY VOL. 1 ($12.95). Add style to di.plo^s w.ih i.»
tuti sets of (ui'om choroctBr to"U; UPPERCASE. Iow«tcosb. numerals.

punciuation, etc. Simple to fancy *:> Ir ■. Upper and lown ttac ^lored

sspaJaieEy: toad upper otone 10 save ipoce ,, load bctE1 fore lull

let. May b* usod wirh T1CKMTAPE.

quolily

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 16K points analyzed in each picture. Three

styles: hi-contrast, dithered, ond colorized. Compatible

with both color and B/W sets.

GRAFIX DESIGNER ($14.95). wProarOm >« hciCs ,<>>, d»,
CuvTflm groph \t\ charof leu GEN 'EDIT deploy" on enlarged 8> 8 square, move 1

; jt'O1 o'Ound iji if tirut luin dot) on or off io tctm a chafoe'e rio((K lOOr Ercp1

edit or recall at random lood DATAMAKER whwi ttnuhed devgmig Characti

Build libr graphii ■ hi iy Ihe graph popei

RS-232 INTERFACE (549.95). Get mo,t OUT ot your VIC Plug in inter

face communicates with most standard serial punters and modems Simply plug

mlo Uier Port, needs no eilernal power Bi-diregional opergiion 90 day warranty

Full instructions for utB Includes M' L handshake "wedge "

■RS-233 prints 5O01I mlerfoc

miDUUEST miCRO flSMCiatSS PO Box 5148 K.C. mo.54110
Include SI.25 for postage and hondling

Missouri resident! odd 4.6% -pies lax. A

NEW SOFTWARE 

*VORTEX*TM 
The enemy is at the center of swirling rings of energy. 
Your mission - penetrate and destroy. 

*PHANTOM FIGHTER* TM 

Defend Superstition Mountain from UFO's . 
... Each $17.95 on cassette ... 

M416IE! E!41RPET 
P.o. Box 35115 Phoenix. AZ 85069 

GAMES FOR VIC-20 ALSO AVAILABLE 

"lffIJ~a. 
V TWa IiAMES-Sl.S. 
I SPACE LANDER*More than just a 

game . This p r ogram pre sents a "real time" 

G simul ation o f a s pacec r af t landing on var
ious hea venl y bodies.The computer analyses 

V 
I 
G 

• and score s s ucce ss f u l l andin ~s. Contains -Z Co l o r, Sound and G::a phic s . Z 
aDOTS WHITE*Nim-like game pi" vou a 

a gainst: t he VIC. Flip do t s all white and you 
win . Con t ain s Color . Sound and Grapnics. 

Send check o r money order (S 7 .9 5 fo r both games) 

DTC SOFTWARE 
P.O. BOX 916 608 75 2- 3434 

JANESVILLE , WI. 53547 

PROCESSOR ... $14.95 
Who! el~e do you col la pro9 . o m which doe~who' a word 
p.ocenor doe~ . yel i, j ~ just 100 simp le and eosy to use ? 
Enter ted . Edi ' . .. Lisl . •. 50 ... e .. . JUS! l i ~e a program. 
Send to p ri n te r lor fi nished copy. Sove parag ra phs 
sepa rately. then me,ge in ony o rd er fo r printing . Re
quires only Two tines 01 BASIC to o tten the MI L rou rines: 
over JK available for leXl , Co n be vsed with memory 

expa ns ion. For VIC· 151 5 or R5·232 p ri nte'i , ' 

TERMINAL-40 , , . $29. 

EXPAND 
YOUR VIC-20 

for only 

54995 

THI S NEW 
CART RIDG E 
EXPANDER BOARD 
PLUGS INTO T HE SINGLE EXPANSION PORT 
O F THE VIC-20, AND PROV IDES THREE 
SW ITCHED EXPANSIO N PORTS FO R SELEC
TI VE OR SIMU LTANEOUS USE O F ANY VIC-20 
CARTR IDGES. ADD MEMO RY, PROGRAMM ERS 
AID , SUPER EXPANDER, GAMES, WORD 
PROCESSOR, OR WHATEVER YOU CHOOS E. 
SEE YOUR DEALER O R O RDER FROM: 

(80 1)487 -6266 

PRECISION TECHNOLOGY, INC. 
COMPUTER PRODUCTS DIV. 
2970 RICHARDS ST. 
SALT LAKE CITY, UTAH 84115 

GOD 
VISA 
MIG 

f~om 
miDWEST mlCAQ 

GRAAX MENAGERIE ($ 11 .95). CMmo,Ul,ol"whatyo y. 5300 ...... 0 <101(00 do! T ... o p ,<><],om 
, et urJecllhel VIC', Qrophin. SHOWOFf (onll;.,,.,, Color ko leidos«>pa, Arcode C, i1l ..... C""om f.,.,f\ . 

ElMlloni« Sche motit. o1\d Mu~ Notation PlOnlNG u.n dot·plot ",,0 ~ne· pIo ! routine, 10 moke e qva 
!'00l pe.lorm computer video'or' on you, "'$1" . 0.0"98' equol;"n ¥ol ... e . o"d (~e' e you, e .. n .n"' '''' ' '''g 
pettem •. PIo •• o",in". mey IHo e o';ly Induokd in ),Oll! Own pt'Ogreml . 

BANNER/ HEADLINER: (S14.9S ). Two·progrom 1$1 mo~el GIANT hlo dl ineol and bOM~" on 
you, pronto" . HEAOUNER p,in!, lo.ge cl).olocte .. acral< Ihe pog. in ,I" .. . i, e • . BANNER " lfns .he 
chaf"de" lid"w"),,. prinT;ng contlnuo".ly down Ihe pop"r roll. Up 10 th,ee lin" . of I" ••• nea rly unlim;'~d 
in le ngth . (Ho .. oboo' a ten·foot Io~ MWElCOME HOME" ?) Fo r VIC·I SIS 0. RS ·2J1 p'in . ....... • 

l lCKERT APE ($ T 4. 9S ). Inle"upt-d ,;~en l Watch YO'" me~Olle glide . moorhly o crou ,I. .. "'"en in 
eelo •. Add. motion ond in!e.e. ' 10 a ny m ... og ' d~loy . PosiTion en any line, even m" .. i,h normol 
prinTi"ll. T .. e bvilt..., ~ho'O<le .... ,, : . ,ondo.d o nd BOLD 10' " ' . unlo," Ie" 1' 0," CU, U8RARY 1I0l. I J 
Meuoge (opaCIty: til 2K byu .. LIBRARY VOL. 1 (S 12.95 ). Add . lyIe'o di.plo y .... th I .... 

h,1I .el1 0 1 ( u"0m tho.one, lonl,; lIPPEI!CASf .Io .... " .~o l e. num",o l •. 
punc1uOlicn. 11:1< . Simpk! lo 'on~y .fylt'. Up~, a nd low" (Oil' ,'ored 
lI' po,o'ely: load uppe, alone '0 love .po<e .. Iood bct~ fo< 0 lull 

NE W, 'mp.oved TfRMINA L· 40 p,og ,om d"ploy' .oI O uppe lCo.e 
Oele" pe, I,n~ (3 . 6 dOl mo" i. ) la , e o. ,e. ' e od,ng Enable . VIC ' 0 
emulo l ~ a ,"o ndo,d ,e ,m,nol. Add a BllCOMP or VIC modem 
(o r RS·132 mod em will, in.ed oce· ) ond o cce •• SOURCE. TflENE t. 0' 
ony 01 .he I, ee Bulle" n Boord. oround Ihe coun t, y (I •••• ncluded ). 300 
baud : lull Or ho I! d uple. ; .uppor" (onl,ol code.; ,(fee n dump 10 
punl" , . Requlle. VIC·20 and BK memo..,.. e 'pon"on. 

__________ :~:'.~Mo::,::b.::"=,.:d~w~;='h~T~'C:.~~~T~AP==E. ____________________ -I 
All p'ogrom, on h, gh q ua liTy 

d'gi' ol co" e11 e .ope 
GRAFI X DESIGNER ($14.95 ). I ... o·prog,om . e ' hel,,, yo,", de .. g" 
<,,110m g. oph,CI cho rO(len G EN / EOIT d"ploy, on enlo'ge d 8. 8 , quo,e . mooe Ihe 
Cu'IO' around ,n " o nd lu,n do" on or 011'0 Ig, m 0 cho,oc 'e , (hold . 1001 Ero, e 
ed" Or reca ll 0 . ,ondo m. Lood OA TAMAIC Ell ""hen Im,.nll:d d e .. gn,ng Cho ro(' e .. 
OulgmoTo< o ll y become numbe,ed do .o I10lemenll So.e .hem on .ope JU'" I ,~ e 0 
p'OglOm In",ue l,on, ",elude d 10' oppend,ng ' 0 ony ne .... or old progrom 

TERMIN AL· 22 ($14 .9 5 ) Some o d fR M· 40 ... cep. 11 
choro(1e , lone . a nd lul l duple . only Run. on " ondord ~ K VIC. 

-~--IIIIIIIIVIC-PICS .... d;g;I;,e d p;<lu,.,! $18.95 
Nineteen fa~c i nal i n9 h i9h·re~0Iut ion pidu re~ to di~play 
on your VIC ~<rec n . Creoled by digitizing video came ro 
image~ . I nclude~ partrait~, model~ , scenery, ond much 
more . Over 16K poinh onolyzed in each p icture . Three 
styles: h i · conlro ~ I , di lhered , o nd colorized . Compa tible 

il:;iiiiiiiiii .... with both color ond B/ W sets . 

lIu.ld li b,o rie . 01 groph." Ihro ... "woy Ihe groph pOperl 

RS-2J2 INTERFACE ($49. 9S). Gel mg,e OUT 01 your VIC Plug" " '" ' e " 
face (gmmun'COlel ,",, 'h mo, ' .!ondo rd ,,, rio l pun ' e" ond mode m. S,mply plug 
inlO U,er PO" ; ne ed. no " . 'e rno( po"'"e , &''';" ee''o nol ope ' OhOn 90 day "'Ollon'y 
F" lI ;""' UChon. 10' u.e Include. MI L ho nd .hgke " ",edge " 

o n ,n.edoee See ou" o bo oe 

ma.1i4110 



116 COMPUTE! July, 1982. Issue 26

QuadraPET(COMPUTE!June 1981, #13) isa machine

language program thai lets you "partition" the memory of

a 32K PET with Upgrade BASIC into four, 8K areas. A

BASIC program can reside in each partition. Each

program can be run independently. It's like havingfour

computers in one.

Super QuadraPET converts QuadraPET to run on

4.0 machines (4032 and 8032) with 32K. Also included

is a handy utility program that makes QuadraPET easy to

use. It can even relocate itself into one of the partitions —

ready to go, hut out of the way.

To use QuadraPET 4.0, type in and save Program

1. It places the machine language program in upper

memory. Program I must he RUN before you load and

RUN Program 2.

Super

QuadraPET
David Sale

Acton, Ontario

Several articles have appeared in COMPUTE! dealing

with memory partition for the PET computer. I

could see the value of this procedure for program

development, especially since "Dungeon" could be

neatly tucked away in one of the partitions to keep

my son happy when I took a break.

Unfortunately, the very useful program by

Charles Brannon (COMPUTE!, June 1981, #13^ p.
102) was written for Upgrade ROMs and will not

operate on 4.0 machines. In revising his program,

1 made several changes:

1) The program has been relocated to the top

of memory to leave the cassette buffer available

for machine language program development.

2) Calls to BASK! routines arc revised for use

with 4.0 ROMs.

3) Memory partitions have been changed to

make areas more nearly eqtial in size rather

than having the first partition (the most easily

accessible) be the smallest.

To create the partitions, load Program 1 and

type RUN. Four 8K partitions will be created. By

choosing PET #1, you can then load the utility

program (Program 2) that will simplify many tasks

involved in program development and in "Quadra-

PETting." I use the utility program to relocate

itself into partition four where it is available when

needed to perform the following tasks:

1) Converting decimal numbers to hex and

vice versa.

2) Moving programs to and from the first

partition.

This is necessary to avoid having to use machine

language SAVEs or awkward loading procedures.

3) Printing a directory to show which areas

are available for use to avoid accidenially

destroying a program.

Moving Around In The Partitions

In relocating programs, the program to be moved

is duplicated in the desired partition with all

pointers reset to enable it to operate correctly. It is

not erased from the original area. This makes it

possible to revise a program in one area and then

compare the results with the original in another.

If you are working in the partition thai contains

the utility program you can move to another area

easily using its routine #6. If you are in another

area, you can move using SYS 32513. Once you

have moved to a new area, the program contained

in it will operate normally. To erase the program

or enter a new one, simply type NEW.

One word of caution: the relocation routines

will move only BASIC programs. Programs con

taining machine language must be left in partition

one or relocated using "Supcrmon" (COMPUTE!.

Dec. 1981, #19, p. 134). If you want to pack "Super-

raon" into the top of partition four follow this pro

cedure:

1) Load and run QuadraPET.

2) Choose PET #1.

3) POKE 53.127 to temporarily remove the

partition.

4) Type NEW.

5) Load and run "Supermon."

6) POKE 53,35 to restore the partition.

7) POKE 32627,121 to protect "Supcrmon."

If you have saved "Supermon" at the top of

memory rather than at 0600 you will need to follow

a slightly different procedure:

1) Load "Supermon."

2) Relocate it to 7933 hex using its transfer

function.

3) Load QuadraPET and run it choosing

PET#I.

4) POKE 32627,121 to protect "Supermon."

"Supermon" is now safely tucked away at the top of

memory under the QuadraPET program ready for

use with SYS 31027.

No doubt you will discover more uses for

these programs once you begin to explore their

possibilities.
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QlI(ldraPET (COMPUTE!,) II lie 1981, # 13) is a machille 
long llage JHogram Iha.llels you (;/)0 rlilio 11 " Ihe 1111'11101), of 
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SII/)er QlladraPET converts QuadraPET 10 run on 
4.0 lIIachines (4032 a.nd 8032) wilh 32K. Also included 
is a //.{/I/.I/y IIli/il)' /JI"ogmmlhal lllal<es QuadraPET eas)' 10 
use. I I ca.n even relocate itself into on.e of the j)artitions
ready 10 go, bul oul of Ihe way. 

To lise Qua.dmPET 4.0, I)'/)e in and save Pmgram. 
/ . II/)/(lers Ih,· lIIachine /anglla.ge /Jrogra lll in uPl"r 
lIIeIllOI )'. Program I 1I/.1Isi be R UN berore )'ou /oad alld 
R UN Program 2. 

Super 
QuadraPET 
David Sale 
Acton. Ontario 

Severa l articl es have appea red in COMPUTE! d ea ling 
wi Lh memory partiLion for the PET compuLer. I 
coul d see the value o r this procedure for program 
d evelopmelll, especia ll y since "Dungeon " could be 
neaLly Lu cked away in one or the pa rtiLions Lo keep 
my son happy when I took a break. 

Unfo rtunaLely, the very usefu l program by 
Charles Bran non (COMPUTE!,Ju ne 198 1, # 13, p. 
102) was wriLLe n fo r pgrade ROMs and will nOL 
operaLe on 4.0 machines. In revising hi s program , 
I made several changes: 

I) T he program has been reloca ted to the top 
o f me mory LO leave the casseLLe buffer ava ilable 
fo r machine la nguage program development. 

2) Calls to BASI C rouLines are revised ror use 
with 4.0 ROMs. 

3) Memory partiLions have been cha nged to 
make areas 1110re nea rl y equa l in size raLiler 
than having the first partition (the most easi ly 
accessible) be the smallest. 

To crea te the partitions , load Program I and 
t)'pe RUN . Fo ur 8K partitions will be created. By 
choosing PET # I , you can then load the utility 
program (Program 2) thaL will simplify man y tasks 
involved in progra m developmelll and in "Quadra
PETting." I use the uti li ty program to relocate 
itselrinto partition four where it is available when 

needed to perform the fo ll owing tasks : 

I) Converting decima l num bers to hex and 
vice ve rsa. 
2) Moving programs to and from the lirst 
parllllon. 

T his is necessa ry to avoid having to use machine 
language SA YEs o r awkwa rd loading procedu res. 

3) Printing a d irectory to sho ll' which a reas 
a re available for use to avo id accide nta ll y 
d estroying a program. 

Moving Around In The Partitions 
I n relocating programs, the program to be moved 
is duplica ted in the d es ired partition with a ll 
po in ters reset to enable it to operate cerrectl),. [t is 
1/0/ e rased from the o rig inal area. This makes it 
possible to revise a program in one area and Lhen 
compare the results with the o rig inal in anothe r. 

I f you are working in the parti tio n that contains 
the ulilil)' program yo u ca n move to anothe r area 
easil y using its routine #6. If )'ou a re in another 
a rea. )'ou can move using SYS 325 13. O nce you 
have moved to a new area, th e program con ta ined 
in it wi ll ope rate norma II )'. To erase the program 
or ente r a new one , simply type NEW. 

One wo rd o f cautio n : the re location routines 
will move onl y BAS [C progra ms. Programs con
taining mac hine language must be left in partiLion 
one or relocated using "Supermon" (COMPUTE! , 
Dec. 198 1, # [9 , p. 134). [f you want to pack "Su pe r
mon" into the top or pa rt ition four fo llow this pro
cedure: 

I) Load a nd run Quad raPET. 
2) Choose PET # I . 
3) POKE 53, 127 to te mporari ly remove the 
partition. 
4) T ype NEW. 
5) Load a nd run "Superman ." 
6) PO KE 53,35 to restore the partitio n. 
7) POKE 32627, 12 1 to protect "Supermon. " 

If you have saved "Supe rmon" a t the top of 
me mor), rather than at 0600 yo u will need to foll ow 
a sligh tl), dirferent procedure: 

I) Load "Supermon." 
2) Relocate it to 7933 hex using its t ransfe r 
fu nction. 
3) Load QuadraPET and run it choosing 
PET # I. 
4) POKE 32627, 12 1 LO protect "Supe rmon ." 

"Superman" is now sa fely Lu cked a way at the top or 
me mor), under the Quadra PET program ready fo r 
use with SYS 3 1027. 

No doubt you wi ll discove r mo re uses ror 
these programs once you begin to explo re their 
possibiliti es. 
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Program 1.

10 REM

20 REM QUADRA PET HIGH MEMORY

30 REM VERSION 4.0

40 REM COMPUTEIJUNE 81

50 REM REVISED BY DAVID SALE

60 REM NOV.17 1981

7 0 REM

80 POKE 52,255: POKE 53,127

100 FOR I = 32513 TO 32645

110 READ A

120 POKE I,A

130 NEXT

140 SYS 32586

150 PRINT"{CLEAR}{05 RIGHT}QUADRA PET DIVID

ES THE AVAILABLE"

160 PRINT"{D0WN}MEM0RY INTO FOUR 8K AREAS T

HAT CAN EACH"

170 PRINT"{DOWN}ST0RE A SEPARATE PROGRAM."

180 PRINT"{02 DOWN}{05 RIGHT}YOU ARE NOW IN

PET"PEEK{32611)+1". TO MOVE TO"

190 PRINT"{DOWNjANOTHER AREA TYPE {REVjSYS ~

32513{OFF}."

200 PRINT"{02 DOWN}{05 RIGHT}PROGRAMS MAY B

E LOADED OR SAVED IN"

210 PRINT"{DOWN}THE FIRST AREA IN THE NORMA

L MANNER."

220 PRINT"{02 DOWN}{05 RIGHT}PROGRAMS IN OT

HER AREAS MUST EITHER"

230 PRINT"BE SAVED BY MACHINE LANGUAGE OR M

OVED"

240 PRINT"{DOWN}TO PET #1 USING THE UTILITY

PROGRAM."

250 END

995 REM CLEAR END OF STRING

1000 DATA 169,0,141,133,127

1005 REM STORE PRESENT POINTERS

1010 DATA 174,99,127,165,42,157,104,127,165,

43,157,108,127

1015 REM SELECT NEW AREA

1020 DATA 169,116,160,127,32,29,187,32,228,2

55,41,15,24 0,249,201,5,176,24 5

1030 DATA 170,202,142,99,127

1035 REM SET ALL POINTERS & CLR

1040 DATA 169,1,133,40,189,100,127,133,41,18

9,10 4,127,133,4 2,189,108,127,133

1050 DATA 43,169,0,133,52,189,112,127,133,53

,32,238,181,96

1055 REM INITIALIZE EACH AREA FIRST

1060 DATA 162,0,169,0,24,157,0,4,157,0,35,15
7,0,66,157,0,97

1070 DATA 232,224,3,144,238,76,1,127

1075 REM POINTER DATA

1080 DATA 0,4,35,66,97,3,3,3,3,4,35,66,97,35

,66,97,127

1085 REM WHICH PET QUESTION

1090 DATA 147,87,72,73,67,72,32,80,69,84,63,
32,40,49,45,52,41,0

Program 2.

100 PRINT"{CLEAR}PET UTILITY PROGRAMS"

110 PRINT"################tf##ft"

120 REM VERSION JANUARY 10, 1982

130 REM DAVID SALE

140 REM ACTON ONTARIO

150 REM FOR USE WITH QUADRA PET

160 REM VERSION 4.0 HIGH MEMORY

170 PRINT"{DOWN}{REV}1{OFF} DECIMAL TO HEX"

180 PRINT"{DOWN}{REV}2{OFF} HEX TO DECIMAL"

190 PRINT"{DOWN}{REV}3{0FF} RELOCATE TO PET

#1"
200 PRINT"{DOWN}{REV}4{0FF} RELOCATE FROM P

ET #1"

210 PRINT"{DOWN}{REV}5{OFF} PRINT DIRECTORY

220 PRINT"{DOWN}{REV}6{0FF} MOVE TO ANOTHER

PET"

230 PRINT"{02 D0WN}TYPE IN THE NUMBER OF YO

UR CHOICE"

240 GET A:IF A<1 OR A>6 THEN 240

250 ON A GOTO 260,440,590,1040,1490,1670

260 PRINT"{CLEAR}DECIMAL HEX CONVERSION TY

PE {REV}M{OFF} FOR MENU"

270 PRINTH##tt####»#########tt###g########tt##

iliiil"
280 PRINT"(DOWN)TYPE IN DECIMAL NUMBER (MAX

65535){DOWN}"

290 INPUT AS:IF A$="M"THEN 100

300 A=VAL(A$)

310 IFA>=16*4THENPRINT"ILLEGAL QUANTITY":GO

TO280

320 IFA>=16"3THENB(1)=INT(A/(16"3)):A=A-B(1

)* (16*3) :GOTO340

330 B(1)=0

340 IFA>255THENB(2)=INT(A/256):A=A-B(2)*256

:GOTO360

350 B(2)=0

360 IFA>15THENB(3)=INT(A/16):A=A-B(3)*16:GO

TO380

370 B(3)=0

380 B(4)=A

390 C$="0123456789ABCDEF"

400 PRINTTAB(8) "{UP}= {REV}11;

410 FORX=1TO4:B=B(X)+1:B$(X)=MID$(C$,B,1)

420 PRINTB$(X);:NEXT

430 PRINT"{OFF} HEX":GOTO290

440 PRINT"{CLEAR}HEX TO DECIMAL TYPE {REV}

M{OFF} FOR MENU"

450 PRINT"######ft########################"

460 PRINT"{DOWN}TYPE IN HEX NUMBER (MAX FFF
F){DOWN}"

470 DC=0:INPUT HX$:IF HX$="M"THEN 100

480 IF LEN(HX$)>4 THEN 530

490 IF LEN{HX$)<4 THEN TM$="000"+HX$:HX$=RI

GHT$(TM$,4)

500 FOR 1=1 TO 4:IN=ASC(MID$(HX$,I,1))

510 IF IN>47 AND IN<58 THEN IN=IN-48:GOTO 5

40

520 IF IN>64 AND IN<71 THEN IN=IN-55:GOTO 5

40

530 PRINT"ILLEGAL QUANTITY":GOTO 460

540 DC=DC+IN* (16*(4-I))

550 NEXT

560 TM$ = " " + STR$(DC) :DC$ = RIGHT$(TM$,5)

570 PRINT"{UP}"TAB(8)"= {REV}"DCSTAB(16)"{0
OFF}DECIMAL"
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Program I. 

10 REM 
20 REM 
30 REM 
40 REM 
50 REM 
60 REM 
70 REM 

QUADRA PET HIGH MEMORY 
VERS ION 4.0 

COMPUTE!J UNE 81 
REVISED BY DAVID SALE 

NOV.17 1981 

80 POKE 52,255: POKE 53,127 
100 FOR I = 32513 TO 32645 
110 READ A 
1 20 POKE I, A 
130 NEXT 
140 SYS 32586 
150 PRINT"{CLEAR) {05 RIGHT)QUADRA PET DIVID 

ES THE AVAI LABLE" 
160 PRINT"{DOWN)MEMORY INTO FOUR 8K AREAS T 

HAT CAN EACH" 
170 PRINT"{DOWN)STORE A SEPARATE PROGRAM," 
180 PRINT" {02 DOWN) {05 RIGHT)YOU ARE NOW IN 

PET"PEEK(32611)+1", TO MOVE TO" 
19 0 PRINT"{DOWN)ANOTHER AREA TYPE {REV)SYS -

32513{OFF). " 
200 PRINT"{02 DOWN){05 RIGHT )PROGRAMS MAY B 

E LOADED OR SAVED IN" 
2 10 PRINT"{DOWN)THE FIRST AREA IN THE NORMA 

L MANNER ." 
220 PRINT"{02 DOWN){05 RIGHT)PROGRAMS IN OT 

HER AREAS MUST EITHER" 
230 PR I NT "BE SAVED BY MACHINE LANGUAGE OR M 

OVEn ll 

240 PRINT" {DOWN)TO PET tl USING THE UTILITY 
PROGRAM. 11 

250 END 
995 REM CLEAR END OF STRING 
1000 DATA 169,0,141,133,127 
1005 REM STORE PRESENT POINTERS 
1010 DATA 174,99,1 27,165 ,42,1 57 ,104,1 27, 165, 

43,157,108,127 
1015 REM SELECT NEW AREA 
1020 DATA 169,116,160,127,32,29,187,32,228,2 

55,41,15,240,249,201,5,176,245 
1030 DATA 170,202,142,99,127 
1035 REM SET ALL POINTERS & CLR 
1040 DATA 169,1,133,40,189,100,127,133,41,18 

9,104,127,133,42,189,108,127,133 
1050 DATA 43,169,0,133,52,189,112,127,133,53 

,3 2 , 238 ,181,96 
1055 REM INITIALIZE EACH AREA FIRST 
1060 DATA 162,0,169,0,24,157,0,4,157,0,35,15 

7,0,66,157,0,97 
1070 DATA 232,224,3,144,238,76,1,127 
1075 REM POINTER DATA 
1080 DATA 0,4,35,66,97,3,3,3,3,4,35,66,97,35 

, 66 , 97 ,1 27 
1085 REM WHICH PET QUESTION 
1090 DATA 147,87,72,73,67,72,32,80,69,84,63, 

3 2 ,40,49,45,52, 41 , 0 

Program 2, 

100 PRINT"{CLEAR)PET UTILITY PROGRAMS" 
110 PRINT"########I###########" 
1 20 REM VERS I ON JANUARY 10 , 1982 
130 REM DAVID SALE 
140 REM ACTON ONTARI O 
150 REM FOR USE WITH QUADRA PET 
160 REM VERS ION 4.0 HIGH MEMORY 
170 PRINT" {DOWN) {REV) l{OFF) DEC IMAL TO HEX" 

180 PRINT"{DOWN){REV)2{O FF) HEX TO DECIMAL" 

190 PRINT"{DOWN ){REV)3{OFF ) RELOCATE TO PET 
U" 

200 ·PRINT" {DOWN) {REV)4{OFF) RELOCATE FROM P 
ET U" 

210 PRINT" {DOWN) {REV) 5{OFF) PRINT DIRECTORY 
" 

220 PRINT"{DOWN){REV)6{OFF) MOVE TO ANOTHER 
PET" 

230 PRINT"{02 DOWN)TYPE IN THE NUMBER OF YO 
UR CHOICE" 

240 GET A:IF A<l OR A>6 THEN 240 
250 ON A GOTO 260,440,590,1040,1490,1670 
260 PRINT"{CLEAR)DECIMAL HEX CONVERSION TY 

PE {REV)~{OFF) FOR MENU" 
270 PRINT"###################### ########### 

HUU" 
280 PRINT"{DOWN)TYPE IN DECIMAL NUMBER (MAX 

65535) {DOWN)" 
290 INPUT A$:IF A$="M"THEN 100 
300 A=VAL(A$) 
310 IFA>=16-4THENPRINT"ILLEGAL QUANTITY ":GO 

T0280 
320 IFA>=16-3THENB ( 1 )=IN T(A/ (16-3)):A=A-B(1 

) * (16-3) :GOT0340 
330 B(1)=0 
340 IFA>255THENB(2)=I NT(A/256) :A=A-B(2 ) *256 

:GOT0360 
350 B(2)=0 
360 IFA>15THENB(3)=INT(A/ 16) :A=A-B(3)*16 :GO 

T03 80 
370 B(3)=0 
380 B(4)=A 
390 C$="0123456789ABCDEF" 
400 PRINTTAB(8) "{UP)= {REV)"; 
410 FORX=lT04:B=B(X)+1:B$(X)=MID$(C$,B,1) 
420 PRINTB$(X); :NEXT 
430 PRINT"{OFF) HEX·:GOT0290 
440 PRINT"{CLEAR)HEX TO DECIMAL TYPE {REV) 

M{OFF) FOR MENU· 
450 PRINT"iiilii.## iiiili'#'.' .# .I"#####" 
460 PRINT"{DOWN}TYPE IN HEX NUMB ER (MAX FFF 

F ) {DOWN)" 
470 DC=0:INPUT HX$:IF HX$="M"THEN 100 
480 IF LEN ( HX$ » 4 THEN 530 
490 IF LEN(HX$ )<4 THEN TM$="000"+HX$:HX$=RI 

GHT$(TM$,4) 
500 FOR 1=1 TO 4:IN=ASC(MI D$( HX$,I,1 » 
510 IF IN>47 AND I N<58 THEN IN=IN-48:GOTO 5 

40 
520 IF IN>64 AND IN<71 THEN IN=IN-55:GOTO 5 

40 
530 PRINT"ILLEGAL QUANTITY":GOTO 460 
540 DC=DC+IN*(16-(4-I» 
550 NEXT 
560 TM$=" "+STR$(DC ) :DC$=RIGHT$ (TMS,5 ) 
570 PRINT"[UP)"TAB(8)"= {REV)"DC$TAB(16)"{O 

OFF)DECIMAL" 
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580 GOTO 470

590 PRINT"{CLEAR}RELOCATION PROGRAM TO PET "

#1"
600 PRINT"############################"

610 IF PEEK(1026)=0 THEN 670

620 PRINT"{D0WN}PET #1 CONTAINS A PROGRAM"

630 PRINT"DO YOU WANT TO DESTROY IT ?■

640 GET RS:IF RS=n" THEN 640

650 IF R$O"Y" THEN 100

660 PRINT TAB(30)"{UP}{REV)YES{OFF}"

670 PRINT"{DOWNjWHICH PET HAS PROGRAM TO BE

MOVED ?"

680 GET N$:IF N$="" THEN 680

690 NO=VAL(N$):IF NO<2 OR NO>4 THEN 680

700 PRINT TAB(37)"{UP}{REV}"NO

710 PRINT"{DOWNjARE YOU SURE ?"
720 GET R$:IF R$=d" THEN 720

730 IF R$O"Y"THEN 100

740 PRINT TAB(17)"{UP}{REV}YES{OFF}"

750 PRINT"{DOWNjTRANSFERING CONTENTS OF PET

#"NO

760 PRINT"INTO PET #1"

770 REM SAVE POINTERS IF IN PET NO

780 IF PEEK<32611) ONO-1 THEN 810

790 POKE 32616+NO,(PEEK(42))

800 POKE 32620+NO,(PEEK(43))

810 REM CORRECT POINTERS IN PET #1

820 NO=NO-1:V1=PEEK(32616+NO)

830 POKE 32616,VI: REM VAR. LOW

840 V2=PEEK(32620+NO)-31*(NO)

850 POKE 32620,V2: REM VAR. HIGH

860 MH=PEEK{32624+NO)-31*(NO)

870 POKE 32624,MH: REM MEMORY LIMIT

880 SU=NO*7936: REM SUBTR. FACTOR

890 SA=SU+1025: REM START ADDRESS

900 REM CORRECT POINTER TO NEXT ADDRESS

910 PA=PEEK(SA)+256*PEEK{SA+1)

920 BY=PEEK(SA):POKE(SA-SU),BY

9 30 SA=SA+1:BY=PEEK(SA):POKE(SA-SU),(BY-SU/

256)

940 REM TRANSFER REST OF LINE

950 SA=SA+1:FOR A=SA TO (PA-1)

960 BY=PEEK(A):P0KE(A-SU),BY

970 NEXT

980 REM CHECK FOR END OF BASIC

990 IF PEEK(PA+1)<>0 THEN SA=PA:GOTO 910

1000 POKE PA-SU,0:POKE PA+-1-SU,0

1010 PRINT"{DOWN}PROGRAM TRANSFERRED"

1020 FOR A=l TO 3000: NEXT

1030 GOTO 100

1040 PRINT"{CLEARjRELOCATE FROM PET #1"

1050 PRINT" ##### ###############"

1060 PRINT"{DOWN}TO WHICH PET ? (2-4)"

1070 GET N$:IF N$="" THEN 1070

1080 NO=VAL(N$):IF NO<2 OR NO>4 THEN 1070

1090 PRINT TAB(22)"{UP}{REV}"NO
1100 PRINT"{DOWN}ARE YOU SURE ?"

1110 GET R$:IF R$="" THEN 1110

1120 IF R$O"Y" THEN 100

1130 PRINT TAB(16)"{UP}{REV}YES{OFF}"

1140 IF PEEK(1026+(NO-1)*7936)=0 THEN 1200

1150 PRINT"{DOWN}PET"NO"CONTAINS A PROGRAM"

1160 PRINT"DO YOU WANT TO DESTROY IT ?"

1170 GET R$:IF RS=""THEN 1170

1180 IF R$<>nY"THEN 100

1190 PRINT TAB(30)"{UP}{REV}YES{OFF}"

1200 PRINT"{DOWN}TRANSFERING PROGRAM TO PET

#"NO

1210 PRINT"FROM PET #1"

1220 REM SAVE POINTERS IF IN PET 1

1230 IF PEEK(32611)<>0 THEN 1260

1240 POKE 32616,(PEEK (42))

1250 POKE 32620, (PEEK (43))

1260 REM CORRECT POINTERS IN PET NO

1270 NO=NO-1:V1=PEEK{32616)

1280 POKE 32616+NO,VI: REM VAR. LOW

1290 V2=PEEK(32620)+31*(NO)

1300 POKE 32620+NO,V2: REM VAR. HIGH

1310 MH=PEEK(32624)+31*(NO)

1320 POKE 32624+NO,MH; REM MEM. LIMIT

1330 AD=NO*7936: REM ADD. FACTOR

1340 SA=1025: REM START ADDRESS

1350 REM CORRECT POINTER TO NEXT ADDRESS

1360 PA=PEEK(SA)+256*PEEK(SA+1)

1370 BY=PEEK(SA):POKE(SA+AD),BY

138 0 SA=SA+1:BY=PEEK(SA):POKE(SA+AD),(BY+AD/

256)

1390 REM TRANSFER REST OF LINE

1400 SA=SA+1:FOR A=SA TO (PA-1)

1410 BY=PEEK(A):POKE(A+AD),BY

1420 NEXT

1430 REM CHECK FOR END OF BASIC

1440 IF PEEK(PA+1)<>0 THEN SA=PA:GOTO 1360

1450 POKE PA+AD,0:POKE PA+1+AD,0

1460 PRINT"{DOWN}PROGRAM TRANSFERRED"

1470 FORA=1TO3000:NEXT

1480 GOTO 100

1490 PRINT"{CLEAR}DIRECTORY FOR PROGRAMS IN '
PARTITIONS"

1500 PRINT"#################################

ft*"
1510 FOR A=l TO 4

1520 PRINT:PRINT"{DOWN}PET #"A

1530 PRINT"###H###"
1540 READ B

1550 IF PEEK(B)=0 THEN PRINT "EMPTY"; :GOTO 1

610

1560 PRINT "CONTAINS PROGRAM";

1610 NEXT

1620 DATA 1025,8961,16897,24833

1630 RESTORE

1640 PRINT:PRINT"{02 DOWNjPRESS {REVJm{OFF} '

TO RETURN TO MENU"

1650 GET R$:IF R$=""THEN 1650

1660 GOTO 100

1670 SYS 32513

1680 PRINT"{CLEAR}"TAB(3)"{02 DOWN}YOU ARE N

OW IN PET #" PEEK (3261D+1 "{LEFT}
n

1690 PRINTTAB(3)"{02 DOWN}ANY PROGRAM IN THI

S PARTITION IS"

1700 PRINT"{DOWN}UNDISTURBED AND MAY BE RUN '

OR MODIFIED."

1710 PRINTTAB(3)"{02 DOWNjTO ENTER A NEW PRO

GRAM FIRST TYPE {REV}NEW{OFF}"

1720 PRINT"THEN PROCEED IN THE NORMAL FASHIO

N."

1730 PRINTTAB(3)"{02 DOWNjTO MOVE TO ANOTHER

PARTITION TYPE"

1740 PRINT"{DOWN}{REV}SYS 32513{OFF}. THE PR

OGRAM IN THIS AREA"

1750 PRINT"{DOWN}WILL BE PROTECTED UNTIL NEE

DED LATER."
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58e GOTO 47e 
.5ge PRINT"{CLEAR}RELOCATION PROGRAM TO PET -

11" 
6ee PRINT"III"I""'I'I"I"".I""'" 
61e IF PEEK(le26)-e THEN 67e 
62e PRINT"{DOWN}PET '1 CONTAINS A PROGRAM" 
63e PRINT"DO YOU WANT TO DESTROY IT 7" 
64e GET R$:IF R$="· THEN 640 
65e IF R$<>"Y" THEN 100 
66e PRINT TAB(3e)"{UP}{REV}YES{OFF}" 
670 PRINT" {DOWN}WHICH PET HAS PROGRAM TO BE 

MOVED ?" 
6B0 GET N$:IF N$="· THEN 680 
690 NO=VAL(N$) :IF NO<2 OR NO>4 THEN 680 
7ee PRINT TAB(37)"{UP}{REV}"NO 
710 PRINT"{DOWN}ARE YOU SURE 7" 
720 GET R$:IF R$="" THEN 720 
730 IF R$ <> "Y"THEN le0 
740 PRINT TAB(17)"{UP}{REV}YES{OFF}" 
750 PRINT" {DOWN}TRANSFERING CONTENTS OF PET 

#"NO 
760 PRINT"INTO PET 11" 
77e REM SAVE POINTERS IF IN PET NO 
78e IF PEEK(32611)<>NO-l ,HEN 810 
790 POKE 32616+NO,(PEEK(42» 
800 POKE 32620+NO , (PEEK(43» 
810 REM CORRECT POINTER~ IN PET .1 
820 NO=NO- l:Vl=PEEK(32616+NO) 
830 POKE 32616 , Vl: REM VAR . LOW 
840 V2=PEEK(32620+NO) - 31*(NO) 
850 POKE 32620 , V2: REM VAR. HIGH 
860 MH=PEEK(32624+NO ) -31*(NO) 
870 POKE 32624,MH: REM MEMORY LIMIT 
880 SU =N O*7936: REM SUBTR . FACTOR 
890 SA=SU+1025: REM START ADDRESS 
900 REM CORRECT POINTER TO NEXT ADDRESS 
9 10 PA=PEEK(SA)+256*PEEK(SA+l) 
920 BY=PEEK(SA) :POKE(SA- SU) , BY 
930 SA=SA+ l: BY =PE EK(SA) : POKE(SA-SU ), (BY- SUI 

256 ) 
940 REM TRANSFER REST OF LINE 
950 SA=SA+l:FOR A=SA TO (PA- l) 
960 BY=PEEK(A) :POKE(A-S U) ,BY 
97e NEXT 
980 REM CHECK FOR END OF BASIC 
990 IF PEEK(PA+l)<>0 THEN SA=PA : GOTO 910 
1000 POKE PA-SU,e:POKE PA+l - SU,0 
1010 PRINT"{DOWN}PROGRAM TRANSFERRED" 
1020 FOR A=l TO 3ee0: NEXT 
1030 GOTO 100 
1040 PR I NT"{CLEAR}RELOCATE FROM PET 11" 

le50 PRINT"IIII,,# •••• , ••• III •• " 
1060 PRINT" {DOWN}TO WHICH PET 7 (2 - 4)" 
1070 GET N$:IF N$="" THEN 1070 
1080 NO=VAL(N$) :IF NO<2 OR NO>4 THEN 1070 
10~0 PRINT TAB(22)"{UP}{REV}"NO 
11 00 PR I NT"{DOWN}ARE YOU SURE 7" 
1110 GET R$ :IF R$="· T HEN 1110 
1120 IF R$< >"Y" THEN 100 
1130 PRINT TAB(16)"{UP}{REV}YES{OFF}" 
1140 IF PEEK(1026+(NO-l)*7936)=0 THEN 1200 
1150 PRINT" {DOWN}PET"NO"CONTAINS A PROGRAM" 
1160 PRINT"DO YOU WANT TO DESTROY IT 7" 
1170 GET R$:IF R$="~THEN 1170 
1180 IF R$<>"Y"THEN 100 
1190 PRINT TAB(30)"{UP}{REV}YES{OFF}" 
1200 PRINT"{DOWN}TRANSFERING PROGRAM TO PET -

i llN O 
1210 PRINT"FROM PET 11 " 
1 220 REM SAVE POINTERS IF I N PET 1 

1230 IF PEEK(32611)<>0 THEN 1260 
1240 POKE 32616 , ( PEEK(42» 
1250 POKE 32620,(PEEK(43» 
1260 REM CORRECT POINTERS IN PET NO 
1270 NO =N O-l :Vl=PEEK(32616) 
1 28e POKE 32616+NO , Vl: REM VAR . LOW 
1 290 V2=PEEK(3262e)+31*(NO) 
13 00 POKE 32620+NO , V2 : REM VAR. HI GH 
1 3 10 MH=PEEK(32624)+31*(NO) 
1320 POKE 32624+NO ,MH: REM MEM. LIMIT 
1330 AD=NO*7936: REM ADD . FACTOR 
1340 SA=1025: REM START ADDRESS 
1350 REM CORRECT POINTER TO NEXT ADDRESS 
13 6e PA=P EEK(SA) +256*PEEK(SA+l) 
137e BY=PEEK(SA) :POKE (SA+AD) ,BY 
1 380 SA=SA+l: BY=PEEK( SA) : POK E( SA+AD),(BY+ADI 

256) 
1390 REM TRANSFER REST OF LINE 
1400 SA=SA+l:FOR A=SA TO (PA-l ) 
1410 BY=PEEK(A) :POKE(A+AD) , BY 
1420 NEXT 
1430 REM CHECK FOR END OF BASIC 
1440 IF PEEK(PA+l)< >0 THEN SA=PA: GOTO 1360 
1450 POKE PA+AD ,e :POKE PA+l +AD, 0 
146e PRINT"{DOWN}PROGRAM TRANSFERRED" 
1470 FORA=lT03000:NEXT 
1480 GOTO 100 
1490 PRINT"{CLEAR}DIRECTORY FOR PROGRAMS I N -

PARTITIONS" 
15ee PRINT" •• III •• IIIII ••••• I.i###III#I## •• # 

IH " 
1510 FOR A= l TO 4 
1520 PRINT:PRINT"{DOWN }PET I"A 
1530 PRINT"llilllii" 
154e READ B 
1550 IF PEE K(B) =0 THEN PRINT "EMPTY"; :GOTO 1 

610 
1560 PRINT "CONTAINS PROGRAM" ; 
1610 NEXT 
1 620 DATA 1e25,8961,16897,24833 
16 30 RESTORE 
1640 PRINT :PRINT"{02 DOWN}PRESS {REV}M{OFF} -

TO RETURN TO MENU" 
1650 GE T R$:IF R$=""THEN 1650 
1660 GOTO lee 
1670 SYS 32513 
1680 PRINT" {CLEAR)"TAB(3)"{02 DOWN)YOU ARE N 

OW IN PET i " PcEK(32611)+1 "(LEFT) 
" 

1 690 PRINTTAB(3)"{02 DOWN}ANY PROGRAM I N THI 
S PART ITI ON IS" 

1700 PRINT" {DOWN}UNDISTURBED AND MAY BE RUN -
OR MODIFIED." 

1710 PRINTTAB(3) " {02 DOWN}TO ENTER A NEW PRO 
GRAM FIRST TYPE {REV}NEW{OFF}" 

17 20 PRINT"THE N PROCEED IN THE NORMAL FASHIO 
N • " 

1730 PRINTTAB(3)"{02 DOWN}TO MOVE TO ANOTHER 
PARTITI ON TYPE" 

1 740 PRINT" {DOWN} {R EV}SYS 325 1 3 {OFF) . THE PR 
OGRAM IN THI S AREA" 

1750 PRINT"{D OWN}WI LL BE PROTECTED UNTIL NEE 
OED LATER ." 
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A disaster-prevention techniquefor Apple Disk systems.

Teachers shouldfind this especially valuable. For DOS

3.3 with 48K RAM.

Apple DOS

Changer

Robert Swirsky

Cedarhurst NY

If there is an Apple in a classroom, there is usuall)

a student who gets immense pleasure out of typing

"INIT" and watching the drive whir and click as it

erases the disk!

There is a strange phenomenon which occurs

when you mix microcomputers and young people.

Most of them will treat the computer with reason

able care, but there is always someone who feels

compelled to try to "mess up" the computer's files.

I know from experience; I used to be such a

student. What can be done to stop people from

tampering with dangerous DOS commands? The

answer is simple —just change the names of com

mands that you don't want available to users. Since

the DOS is stored in RAM, it is relatively easy

to find the table of commands, and modify it

accordingly.

This program will change the DOS commands.

When run, it displays each command followed by a

prompt. If you want to change the command, just

type in your revision. To leave it unmodified, hit

the RETURN key. The next DOS command will be

displayed, and the same procedure is followed.

A few words of caution are needed. First of all,

don't make the new commands so that they match

the beginnings of other commands. For example,

if you change "CATALOG" to "C", conflicts will

arise if you try to use the CLR, CLOSE, or other

commands that begin with C. Second, don't put

spaces in your command. This tends to make

strange things happen. Also, avoid making your

commands excessively long. There is only so much

room in memory for the command table. Note,

however, that the commands can be of different

lengths from the original ones.

HowToHAHAADisk

The program will work on DOS 3.3 with 48K of

RAM. It will not work with less than 48K, without

changing the addresses that the changes are POKEd

to. Since the vast majority of Apple owners have

the 48K, this is hardly a limitation.

After the program is RUN, the changes can be

saved as a permanent part of DOS. Insert a blank

disk, and type the INIT command, followed by the

correct, parameters. Of course, if you have changed

the INIT itself to something else, you would type

that in instead. When the initialization is completed,

the disk will have your DOS modifications stored

on it. Whenever DOS is booted from that disk,

your custom commands will be the ones that the

Apple knows.

A great deal of protection is offered with this

program. If you decide to change INIT to HAHA,

nobody can init the disk. Anyone who tries will be

greeted with a PSYNTAX ERROR (beep). However,

when you go to HAHA your disk, you will be

successful.

0 ONERR GOTO 1000

1 DIM CO$(28)

2 P = 1

10 FOR X = 43140 TO 43271

20 CO$(P) = CO$(P) + CHR$ ( PEEK (X))

31 IF PEEK {X) > 128 THEN P = P + 1

32 IF P = 28 THEN 70

40 NEXT

7 0 HOME

80 PRINT "DOS CHANGER BY ROBERT A. SWIRSKY
ii

160 VTAB 24: PRINT "HIT 'C TO CONTINUE";: '

GET R$: IF R$ < > "C" THEN 160

170 HOME

180 PRINT : PRINT "YOU WILL SEE ALL 28 DOS '

COMMANDS"

190 PRINT "IF YOU WISH TO LEAVE IT UNCHANGE

D, PRESS RETURN"

200 PRINT "TO CHANGE THE COMMAND, SIMPLY RE

TYPE IT WITH YOUR CHOICE."

210 PRINT : PRINT

220 LL = 43139

221 HL = 43271

230 FOR Q = 1 TO 28

235 PRINT C0$ (Q);

240 PRINT TAB( 20};" —> ";

250 INPUT R$

260 IF R$ = "" THEN R$ = C0$(Q)

261 IF LEN (R$) = 1 THEN PRINT "PLEASE —

TWO OR MORE LETTERS": GOTO 240

270 FOR W = 1 TO LEN (R$) -1

280 POKE LL + W, ASC { MID$ (R$,W,1))

290 NEXT

2 95 IFASC(RIGHTS(R$,l))>127THENP0KELL+W,ASC

(RIGHTS(R$,l)):GOTO 501

300 POKE LL + W,ASC(RIGHT$(R$,1))+128
501 REM

510 LL=LL+W

520 IF LL > HL THEN 600

5 30 W=0

599 NEXT

600 PRINT "CHARACTER LIMIT EXCEEDED"

1000 PRINT "RUN TERMINATED" Q
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A disaster-prevention technique Jar Apple Disk systems. 
Teachers should find this especially valuable. For DOS 
3.3 with 48K RAM. 

AppleDOS 
Changer 
Robert Swirsky 
Cedarhurst, NY 

If there is an Apple in a classroom, there is usuall) 
a student who gets immense pleasure out of typing 
"IN IT" and watching the drive whir and click as it 
erases the disk! 

There is a strange phenomenon which occu rs 
when you mix microcomputers and young people. 
Most of them will treat the computer with reason
able care , but there is always someone who feels 
compelled to try to "mess up" the computer's files. 

I know from experience; I used to be such a 
student. What can be done to stop people from 
tampering with dangerous DOS commands? The 
answer is simple - just change the names of com
mands that you don't want available to users. Since 
the DOS is stored in RAM, it is relatively easy 
to find the table of commands, and modify it 
accordingly. 

This program will change the DOS commands. 
When run , it displays each command followed by a 
prompt. I f you want to change the command, just 
type in you r revision. To leave it unmodified, hit 
the RETURN key. The next DOS command will be 
displayed , and the same procedure is followed. 

A few words of caution are needed. First of all , 
don't make the new commands so that they match 
the beginnings of other commands. For example, 
if you change "CATALOG" to "C", conflicts will 
arise if you try to use the CLR, CLOSE, or other 
commands that begin with C. Second, don't put 
spaces in your command. This tends to make 
strange things happen. Also, avoid making your 
commands excessively long. There is only so much 
room in memory for the command table. Note, 
however, that the commands can be of different 
lengths from the original ones. 

How To HAHAA Disk 
The program will work on DOS 3.3 with 48K of 

RAM. It will not work with less than 48K, without 
changing the addresses that the changes are POKEd 
to. Since the vast majority of Apple owners have 
the 48 K, this is hardly a limitation . 

After the program is RUN , the changes can be 
saved as a permanent part of DOS. I nsert a blank 
disk, and type the INIT command, followed by the 
correct parameters. Of course, if you have changed 
the [NIT itself to something else , you would type 
that in instead. When the initialization is completed , 
the disk will have your DOS modifications stored 
on it. Whenever DOS is booted from that disk , 
your custom commands will be the ones that the 
Apple knows. . 

A great deal of protection is offered with this 
program. If you decide to change INIT to HAHA, 
nobody can in it the disk. Anyone who tries will be 
greeted with a ?SYNTAX ERROR (beep) . However, 
when you go to HAHA your disk, you will be 
successful. 

o ONERR GOTO 1000 
1 DIM CO$(28) 
2 P = 1 
10 FOR X = 43140 TO 4327 1 
20 COS (P) = COS (P) + CHRS ( PEEK (X» 
31 IF PEEK (X) > 128 THEN P = P + 1 
32 IF P = 28 THEN 70 
40 NEXT 
70 HOME 
80 PRINT "DOS CHANGER BY ROBERT A. SWIRSKY 

" 
160 VTAB 24: PRINT "HIT 'c ' TO CONTINUE";: -

GET R$ : IF R$ < > "C" THEN 160 
170 HOME 
180 PRINT : PRINT "Y OU WILL SEE ALL 28 DOS -

COMMANDS" 
190 PRINT "IF YOU WISH TO LEAVE IT UNCHANGE 

D , PRESS RETURN" 
200 PRINT "TO CHANGE THE COMMAND , SIMPLY RE 

TYPE IT WITH YOUR CHOICE_" 
210 PRINT : PRINT 
220 LL = 43139 
221 HL = 43271 
230 FOR Q = 1 TO 28 
23 5 PRINT CO$(Q); 
240 PRINT TAB( 20);" --) "; 
250 INPUT R$ 
260 IF R$ "" THEN R$ = COS(Q) 
261 IF LEN (R$) = 1 THEN PRINT "PLEASE 

TWO OR MORE LETTERS": GOTO 240 
270 FOR W = 1 TO LEN (R$) -1 
280 POKE LL + W, ASC ( MID$ (R$,W,l» 
290 NEXT 
295 IFASC(RIGHT$(R$,l ») 127 THENP OKE LL+W,ASC 

(RIGHT$(R$,l» :GOTO 501 
300 POKE LL + W,ASC(RIGHT$(R$,l»+128 
501 REM 
510 LL=LL+W 
520 IF LL > HL THEN 600 
530 W=0 
599 NEXT 
600 PRINT "CHARACTER LIMIT EXCEEDED" 
1000 PRINT "RUN TERMINATED" 
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A Monthly Column

This month, columnist Michael Day tackles some of the practical aspects ofadding a modem to

your computer. A modem will let your computer talk to other computers over the

telephone lines. Jj you're shoppingfor a modem, you'll need to answer some questionsfirst.

Will you want the computer to be able to "pick up the phone" by itselfand answer

incoming calls automatically? To place its own calls automatically? How can you use a modem

with a "Princess" phone? Will you need an extra interface to connect the modem to

your computer or will it just plug in?

Telecommunications:

Choosing A Modem
Michael E. Day

Chief Engineer, Edge Technology

There are a number of different types of modems

on the market. In order to understand each

modem's capability in each application, we need to

break them down into different groups.

One aspect to consider is the way the modem

attaches to the phone line. There are three basic

methods:

1. Acoustic coupler: a modem that communi

cates through a telephone by sound.

2. Inductive coupler: a modem that com

municates through a telephone by elec

tromagnetic induction.

3. Direct connect: a device which allows a

modem to connect directly to the phone line

instead of using the telephone to communicate

through.

The acoustic coupler and direct connect are

the most commonly used methods. The inductive

coupler is actually a modification of the acoustic

coupler, and generally still requires that the trans

mitter portion of the modem be acoustically

coupled. The usually stated advantage of the in

ductive coupler is its avoidance of the distortion

and interference caused by the extra translation to

sound and back occuring in the acoustic coupler.

This is of little help, however, since the majority

of problems with acoustic coupling involve the

transmitter portion, which needs to be acoustically

coupled anyway. The inductive coupler also has its

own set of problems which can often make ii more

difficult to work with if care has not been exercised

in its design.

Each telephone has its own quirks with regard

to inductive coupling, and this can sometimes

make it difficult to get a modem to work properly.

Also, because of the sensitivity involved in properly

picking up the weak electromagnetic signals, the

inductive coupler is more sensitive to stray magnetic

fields, fields generated by a computer or terminal

can interfere with the operation of the modem.

Portability Of The Acoustic Coupler

The acoustic coupler modem has been around for

some time. The advantage of the acoustic coupler

is its portability. It can be used with any telephone

that has a standard handset (referred to as a 500

style phone). This means that you are not limited as

to the electrical connections to the phone line, only

to the physical construction of the phone handset,

which must fit into the rubber or plastic "cups" of

the acoustic coupler.

This can be a problem if you have a princess

or flip phone or some other style which does not

use the standard 500 series handset. Other prob

lems with the acoustic coupler are a result of the

acoustic coupling itself. Because of the signal's

conversion from electrical to acoustic and back to
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Chief Engineer. Edge Technology 
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o n the market. In urder to understand each 
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break them down in to different groups. 
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methods: 

I . Acoustic coup ler: a modem that communi 
cates through a tele phone by sound . 
2. Inductive coupler: a modem that com
munica tes through a tele phone by elec
tromagnetic induction. 

3. Direct connect: a d evice which allows a 
mode m to connect directl y to the phone line 
instead of using the telephone to communica te 
through. 

The acoustic couple r and direct connect are 
the most commo nl y used methods. The inductive 
couple r is actua ll y a mod ifi cation o f the aco ustic . 
couple r, and genera ll y still requires that the tra ns
mitte r portion o f the mod em be acoustica lly 
cou pled. The usuall y stated advantage of the in
ductive coupler is its avo id ance of the di sto rtion 
and interfe rence caused by the extra translatio n to 
sound a nd back occuring in the acoustic coupler. 

This is of little help , however, since the major ity 
of proble ms with acoustic coupling involve the 
transillitler portion , which needs to be acollsticall y 

coupled anyway. T he inductive coupler a lso has its 
own set o f proble ms which can often make it more 
difficult to wor k with ir ca re has not been exe rcised 
in its design. 

Each telephone has its own quirks with rega rd 
to inducti ve coupling, and th is can some limes 
make it d irr,cult to get a modem to work prope rl y. 
Also, because or the sensitivity involved in prope rl y 
picking up the weak electromagnetic signals, the 
inductive coupler is more sensitive to stray magnetic 
fi elds, fi elds genera ted by a compute r Or terminal 
can inte rfere with the o peration of the mod em. 

Portability Of The Acoustic Coupler 
T he acoustic cou pier modem has been arou nd for 
some time. The advantage o f the acoustic coup le r 
is its portability. It can be used with a ny tele phone 
that has a standa rd handset (referred to as a 500 
style phone) . Th is means that you are not limited as 
to the electrica l connections to the phone line, onl y 
to the ph ysica l construction o f the phone handse t, 
wh ich must fit into the rubber or plastic "cups" of 
the acoustic coup le r. 

This can be a problem if you have a princess 
or flip phone or some othe r style which does not 
use the standa rd 500 se ri es handse l. Other p rob
le ms with the acousti c coupler are a resu lt of the 
acoustic coupling itself. Because of the signa l's 
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electrical again, some amount of distortion is gen

erated. This can be held to a minimum with proper

modem design, but cannot be eliminated entirely.

The telephone itself is a major contributor to this

problem. A great portion of the distortion can be

cured simply by replacing the carbon microphone

in the telephone handset with a condensor

(capacitor) microphone.

The standard acoustic coupler used to com

municate over the telephone is referred to as a 103

compatible modem. This is a full duplex type

modem - that is, it can send and receive data at the

same time. Because of the method used to encode

and decode the data to be transmitted by this type

of modem, the maximum communication speed

that can be used reliably is 300bps (30 characters

per second).

This limitation is the result of many things,

including the bandwidth of the phone line, the

encoding scheme, and the signal distortion caused

by the acoustic coupling. Although it is possible to

push the speed a bit higher, reliability will suffer. A

very good modem might let you push it to 400 or

450 bpSj but, because of acoustic distortion, this is

about the maximum.

Another problem with the acoustic coupler is

its limited sensitivity. Most are not able to operate

at a receive level of less than -30db to -36db. This is

equivalent to a whisper. About 909? of the phone

calls placed will provide a communications link

allowing a signal through stronger than this. There

fore, this is not a great problem. However, the

strength of the transmitted signal is of major im

portance, since the weaker the transmitted signal

is, the weaker the received signal at the other end

is going to be. Generally, it is desirable to have a

transmitted signal strength of between -6db and -

lOdb. This is equivalent to loud talking.

Direct Connect Method

The other method of attaching a modem to the

phone line is the direct connect method. Here you

attach the modem directly to the phone line, rather

than acoustically through a telephone handset.

This eliminates the problem of distortion by not

going through the translation to sound and back.

There are many types of direct connect mo

dems. The type that most computer users need is

the 103 compatible type. It uses the same conversion

scheme to communicate as the 108 compatible

acoustic coupler, although the translation to sound

and back is, of course, not necessary.

The main advantages of the direct connect

modem are reduced signal distortion and improved

sensitivity, (since the sound translation is elimi

nated). Some direct connect modems are able to

communicate at up to 600bps (60 characters per

second). However, some reduction in reliability

should be expected at these high speeds. Other

modems are designed so that they cannot operate

at speeds above 300bps — in order to achieve a

higher degree of reliability at the normal speeds.

Another attractive aspect of the direct connect

modem is that it allows the computer to access the

phone line directly to answer, and even make, calls

by itself. This cannot easily be done with the acoustic

coupler because it goes through a phone which

must be physically lifted off a receiver to start

dialing. The disadvantage of a direct connect

modem, however, is that it must be physically

attached to the phone line. This can be a problem

with a business phone setup, pay phone, etc. As a

result, the direct connect method is usually used in

a fixed location where the phone line is easily at

tached. Often a phone line is solely for the use of a

computer.

Three Types Of Direct Connect Modems

The three main types of direct connect modems

are the "auto answer," "auto answer/manual origi

nate," and "auto answer/auto originate."

An auto answer modem can answer calls, but

is unable to place any. An auto answer/manual

originate modem can answer calls as well as allowing

you to manually make a call (after which control is

transferred to the modem). Finally, an auto answer/

auto originate modem lets the computer answer

calls automatically as well as place them by itself

without operator intervention.

While most acoustic couplers are separate

devices that attach to a computer or terminal

through some sort of interface (usually an RS232

serial interface), a few are built into the equipment.

If the acoustic coupler is to be purchased as a sepa

rate device, be sure to find out if the separate

interface will be needed and include it in the cost

of the modem. Often a computer already has an

RS232 port available to which to attach the modem.

If this is the case, the additional interface may not

be needed.

Direct connect modems come as either a sepa

rate unit that attaches to the computer, or as a

device that can be mounted inside the computer. If

it is a separate external unit, the interface must be

taken into account. Generally, modems which are

designed tobe installed inside the computer provide

their own interface to the computer, and the extra

cost need not be considered.

Although the final decision must be made

according to your own needs, a general rule of

thumb is that if you have no need for automatic

operations, an acoustic coupler will probably serve

best. If, however, you do desire automatic functions,

then you will need the direct connect type modem.C
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electrical again. some a mount of distortio n is gen
erated. This can be held to a minimum with proper 
modem d es ign . but cannot be eliminated entirely. 
The telephone itself is a major contributor to th is 
problem . A great portion of the distortion can be 
cured si mpl y by replacing the ca rbo n microphone 
in the telephone handset with a condensor 
(ca pacitor) microphone . 

The standard acoustic coupler used to com
munica te over the tele phone is re fe rred to as a 103 
compatible modem. This is a fu ll duplex type 
modem - that is. it can send and receive data at the 
same time. Because of the method used to e ncode 
and decode the data to be transmitted by this type 
o f modem. the maximum communica tio n speed 
that can be used reliably is 300bps (30 characters 
per second). 

This limitation is the result of man y things. 
including the bandwidth o f the phone line. the 
e ncoding scheme. and the signal distortion caused 
by the acoustic coupling. Although it is possible to 
push the speed a bit highe r. reliabilit). will suffer, A 
ve ry good mode m might let you push it to 400 or 
450 bps . but. because of acoustic distortio n. this is 
about the 111ax ilTIUm . 

Another problem with the acoustic coup le r is 
its limited sensitivity. Most a re not able to operate 
at a receive level of less than -30db to -36db. This is 
equivalent to a whisper. About 90% o f the phone 
ca lls placed will provide a communications link 
a ll owing a signal through stronge r than this. T here
fo re. th is is not a great proble m. However. the 
strength of the transmiued signal is of major im
pOl'tance. since the weaker the transmitted signa l 
is. the weaker the received signal at the othe r e nd 
is going to be. Generall y. it is d esirable to ha ve a 
tra nsmitted signal stre ngth of between -6db and -
I Odb. This is equi va lent to loud talking. 

Direct Connect Method 
The other method of attaching a mode m to the 
phone line is the d irect connect me thod. Here you 
attach the mod em directl y to the pho ne line. rather 
than aco ustica ll y th ro ugh a telephone handset. 
This eliminates the problem of distortion by not 
going through the trans lation to sound and back. 

T he re are man y types of direct connect mo
de ms. The type that most compute r users need is 
the 103 compatible type. It uses the same conversion 
scheme to com municate as the 103 compatible 
acoustic couple r. although the translation to sound 
and back is. of course. not necessary. 

The main adva ntages o f the direct con nect 
mode m are reduced signal distortio n a nd improved 
sellsitivity. (since the sound trans lation is elimi
nated). Some direct connect modems are able to 
communicate at up to 600bps (60 characters per 

second). However . some reduction in reliability 
shou ld be expected at these high speeds. Other 
modems are des igned so that they cannot operate 
at speeds above 300bps - in orde r to achieve a 
higher degree of reliability at the normal speeds. 

Another am-active aspect of the direct connect 
modem is that it a llows the compute r to access the 
phone line directl y to answe r. and even make. calls 
by i~lelf. This cannot easil y be d one with the acoustic 
coupler because it goes thro ugh a phone which 
must be physicall y li fted off a receiver to start 
dia ling. The disadvantage o f a direct connect 
mode m. however . is that it must be physica ll y 
attached to the phone line. This can be a problem 
with a business phone setup . pay phone. etc. As a 
result. the d irect connect method is usuall y used in 
a fixed location where the pho ne line is easily at
tached. Often a phone line is solely for the use o f a 
computer. 

Three Types Of Direct Connect Modems 
The three main types of direct connect modems 
are the "auto answer," "auto answer/nlanual o rig i
nate ," and "auto answer/auto originate." 

An auto answe r mode m can answer ca lls, but 
is unable to place any. An auto answer/manual 
originate modem can answer calls as well as allowing 
you to manually make a ca ll (a fter which control is 
transferred to the mod em). Finally. an auto answer/ 
au to o riginate modem lets the computer answe r 
ca ll s automatica ll y as well as place them by itself 
without operator interve ntion. 

While most acoustic couple rs are separate 
d evices that attach to a compute r or te rmina l 
through some sort of interface (usuall y an RS232 
se rial inte rface) . a few a re built into the equipme nt. 
I f the acoustic couple r is to be purchased as a sepa
rate device, be sure to rind out if the separate 
interface will be need ed and include it in the cost 
of the modem. Often a computer alread y has an 
RS232 port ava ilable to wh ich to attach the modem. 
I f this is the case. the additional interface may not 
be needed . 

Direct conn eCt modems caine as e ither a sepa
rate unit that allaches to the cOlnpute r, o r as a 
device that can be mo unted inside the compute r. If 
it is a separate ex ternal unit. the interface must be 
ta ken into account. Generally. modems which are 
designed to be installed inside the compute r provide 
their o \\'n interface to the compute r. and the extra 
cost need not be conside red. 

Although the final decision must be made 
according to your own needs. a general rule of 
thumb is that if you have no need for automatic 
operations. an aco ustic coup ler wi ll probably serve 
bes t. I f, however, you do desire autolnatic functions, 
then you wi ll need the direct connect type modem .©: 
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In this, thefirst ofa two-part series on the inner workings

ofAtari Graphics, the author reviews the computer's

system ofscreen management and defines several impor

tant terms including color clock, playfield, mode line,

and display list. Next month, the article concludes with

techniquesfor using color indirection, a powerful

graphics tool, and explores the new GTIA chip in detail.

This new chip costs nothing ifyour Atari is still under

warranty. Ifyou have an older machine, the nearest

authorized service center should be stocking it by now and

will install itfor about §60.

Parti:

Atari Video

Graphics And

The New GTIA
Craig Chamberlain

Birmingham, Ml

The GTIA is an exciting new graphics chip now

being shipped in Atari 400/800 computers. Among

its special features are a sixteen color mode with a

resolution eight times better than the Apple's, and

the capability of generating 256 color variations.

The GTIA chip provides three new graphics modes

in addition to the normal fourteen, totally different,

full-screen modes. This article defines a few terms

relating to graphics, explains the normal graphics

modes, then introduces the new modes provided

by the GTIA.

ANTIC Is A Busy Chip

We all know that the Atari 400 and 800 have

superior graphics capabilities. This has been

achieved by designing special chips to handle video

display tasks, taking that burden off the main

microprocessor. In Atari computers these special

chips are known as ANTIC and CTIA.

The ANTIC chip is actually an advanced

DMA (direct memory access) controller that qual

ifies as a true microprocessor. It has an instruction

set (mode lines and "load memory scan" operation),

a program (the good 'ole display list), and data

(display memory and character sets).

This special chip is a rather busy fellow. Its

responsibilities include doing DMA for the display

list, the display data (playfields), the character set,

and player/missile buffers. Besides that, it sets the

playfield width, controls horizontal and vertical

fine scrolling, keeps track of the vertical position of

the scan beam, and handles NMI interrupts. It also

supports a light pen.

The GTIA: Three New Modes

The other chip is the CTIA, or Computer Televi

sion Interface Adapted integrated circuit. This is

the chip which handles all color and luminance

(brightness) information to send to the television

screen. This is a complicated process, but the chip

designers at Atari got carried away and created

whole new functions which we know as the player/

missile graphics system. It is the CTIA which pro

cesses the horizontal position, size, priority, and

color of the players. The CTIA also watches for

player/playfield collisions, joystick triggers, and

console keys. Like the ANTIC, it is a busy chip.

The new GTIA chip replaces the CTIA. Rumor

has it that the "G" stands for George. Apparently

some fellow named George was still not satisfied

with all the special functions of the CTIA, and

gave it the ability to generate three totally new

graphics modes. When you find out what these

new modes can do, I think you will appreciate

"George" and his GTIA.

The three new modes are 9,10 and 11. The

operating system and, therefore, Atari BASIC,

supports these new modes. But before describing

all the features of these new modes, I want to define

a few essential terms and review the normal

graphics modes 0 through 8.

In order to fully understand Atari graphics,

one must have a solid concept of how a television

display is generated. And no discussion on "televis

ion theory" would be complete without a definition

of the "color clock." The term color clock derives

from the fact that there is a problem in measuring

distances on a television screen. Different television

sets have different screen sizes, with 9", 13" and

19" being common diagonal measurements. All

television sets, however, have a scanning beam

which translates a signal from the computer into a

picture on the screen.

The signal coming from the computer contains

two characteristics. It has a frequency, which defines

a color, and it has an amplitude, which defines the

luminance of that color, often referred to as the

brightness or intensity. These qualities of the com

puter signal affect the way in which the scanning

beam shoots electrons at the phosphors on a televi

sion screen. This electron shooting process is done

horizontally, one line at a time, but it is done so

quickly that it is not noticeable to the human eye.

When drawing a line, the scanning beam starts

at the left edge of the screen and proceeds to the '

right edge, shooting electrons the whole time.

Since the beam has a finite amount of time it can
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In this, the first of a two-part series on the inner workings 
of Atari Graphics, the author reviews the computer's 
S)ISlem of screen management and defines several impo1'
tant terms including color clock, play field , mode line, 
and display list. Next month, the article concludes with 
techniques for using color indirection, a powel/ul 
graphics tool, and explores the new GTIA chip in detail. 
This new chip costs nothing if yow' Atari is still under 
warranty. If you have an older -machine, /,he nearest 
authorized service center should be stocking it by now and 
will install it for about $60. 

Part I: 

Atari Video 
Graphics And 
TheNewGTIA 
Cra ig Chamberla in 
Birmingham, MI 

T he GTIA is an exciting new graphics ch ip now 
being shipped in Atari 400/S00 computers. Amo ng 
its special features are a sixteen color mode with a 
resolution eight times better than the Apple's, and 
the capability o f generating 256 color variations. 
The GTIA chip provides three new graphics modes 
in add ition to the normal fourteen, totally different, 
full-screen modes. This article defines a few terms 
relating to graph ics, explains the normal grap hics 
modes, then introduces the new modes provided 
by the GTIA. 

ANTIC Is A Busy Chip 

We all know that the Atari 400 and SOO have 
su perior graphics capabilities. This has been 
achieved by designing special chips to handle video 
display tasks , taking that burden off the main 
microprocessor. In Atari computers these specia l 
chips are known as ANTIC and CTIA. 

The ANTIC chip is actually an advanced 
DMA (direct memory access) controller that qual
ifies as a true microprocessor. It has an instruction 
set (mode lines and "load memory scan" operation), 
a program (the good 'ole display list), and data 
(display memory and character sets) . 

This special chip is a rather busy fe llow. Its 
respons ibil ities include doing DMA for the display· 
list, the display data (playfields), the character set, 
and player/missile buffers . Besides that, it sets the 
play field width, controls horizontal and vertical 

fine scrolling, keeps track of the vertical position of 
the scan beam, and handles NMI interrupts. It also 
supports a light pen . 

The GT1A: Three New Modes 

The other chip is the CTIA, or Computer Televi
sion Interface Adapted integrated circu it. This is 
the chip which handles all color and luminance 
(brightness) information to send to the television 
screen. T his is a complicated process, but the chip 
designers at Atari got carried away and created 
whole new functions which we know as the player! 
missile graphics system. It is the CTIA which pro
cesses the horizontal·position , size, priori ty, and 
color of the players. T he CTIA a lso watches for 
player/play fi eld collisions, joystick triggers, and 
console keys. Like the ANTIC, it is a busy chip. 

The new GTIA chip replaces the CTIA. Rumor 
has it that the "G" stands for George. Apparently 
some fellow named George was still not satisfi ed 
with all the special functions of the CTIA, and 
gave it the ability to generate th ree totally new 
graphics modes. When you find out what these 
new modes can do, I think you wi ll appreciate 
"George" and his GTIA. 

T he three new modes are 9, 10 and 11. The 
operating system and , therefore, Atari BASIC, 
supports these new modes. But before describing 
all the features of these new modes, I want to define 
a few essential terms and review the normal 
graphics modes 0 through S. 

In order to fully understand Atari graphics, 
one must have a solid concept of how a television 
d isplay is generated. And no discussion on "televis
io n theory" wou ld be complete without a definition 
of the "color clock." The term coloT clock derives 
from the fact that there is a problem in measuring 
distances on a television screen. Different television 
sets have different screen sizes , with 9", 13" and 
19" being common diagonal measurements. All 
television sets, however, have a scanning beam 
which translates a signal from the computer into a 
picture on the screen. 

The signal coming from the computer contains 
two characteristics. It has a frequency, which defines 
a color, and it has an amplitude, which defines the 
luminance of that color, often referred to as the 
brightness or intensity. T hese qualities of the com
puter signal affect the way in which the scanning 
beam shoots electrons at the phosphors on a televi
sion screen. This electron shooting process is done 
horizontally, one line at a time, but it is done so 
quickly that it is not noticeable to the human eye. 

When drawing a line, the scanning beam sta rts 
at the left edge of the screen and proceeds to the ' 
right edge, shooting electrons the whole time. 
Since the beam has a finite amount of time it can 



ATARI SAYS ITS FIRST WORD
WITHA VOICE BOX BY THE ALIEN GROUP!

THE ALIEN GROUP has emerged from the underground, daring to offer
a full-featured speech synthesis system that is flexible, low in cost,
and needs no-accessory devices. No Interface, Cables, Speaker, A
Amp, or External Power Required! VOICE BOX has been -^
designed and programmed by Atari users to become the
integral voiceof a 400 or 800 computer. Simply plugged into A

the serial port, VOICE BOX automatically routes al! speech A
into the speaker of your television monitor. With the menu- M
driven operating system supplied, you'll be creating I
original, intelligible speech within moments after !

loading disk or cassette. No lengthy or obscure

instructions to wade through.

The system includes a dictionary which translates typed

text into VOICE BOX's phonetic language. The dictionary can

be expanded to include as many as5,000 words of your own
custom vocabulary. Unlimited speech can be produced by

straightforward phonetic definiton at any time, even if the
dictionary should be full.

The speech routines can be called from other programs for any
purpose you can conceive. Here are a few suggested uses:

SOUND EFFECTS

• Access 64 phonemes at any of 4 pitch levels to add filtered,
contoured sound to the Atari audio repertoire.

GAMES

• Program aliens to hiss threats, moan when destroyed.

• Devise weird, non-human tongues for dungeon dwellers.

• Insert cryptic spoken clues in maze games.

COMPUTER OPERATION

• Code verbal prompts and error messages that command
attention and leave the current display intact.

EDUCATION

• Gain an introduction to the principles of phonetics.

• Learn touch typing through spoken feedback from the
keyboard.

In addition, the Random Sentence Generator included in the
operating system, which prints and speaks endlessly
startling, amusing, even poetic combinations of words

supplied by the user, helps teach school children to identify
parts of speech and recognize a variety of sentence
structures.

A minimum of 16KRAM is required by the operating system.

, ,r Eitherdiskorcassetteincludesbothl6Kand32K versions. Try
VOICE BOX VOICE BOX for up to 10 days, and if it isn't the finest value

Speech Synthesizer you've ever seen in a computer peripheral, the most
challenging and provocative addition you've ever made to
your system, return it in its original condition for a full

refund.

When orderingspecify disk- or cassette-based operating system, and enclose check or money-order for $169, or state your
VISA or MASTERCARD number. Send mail orders to: THE ALIEN GROUP

27 West 23 rd Street
Dept. PT-1

New York, New York 10010

or telephone orders from

10 AM to 6 PM New York time

(212)924-5546

ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WORLD.
Atari is a registered trademark of Warner Communications.
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spend drawing one line, the beam will seemingly

have to move faster to cover more area on a larger

screen. Thus the problem of trying to measure

horizontal distances is further complicated by the

fact that different scanning beams not only travel

different amounts, but also at different rates. Our

unit of measurement cannot really be a distance; it

must be a unit of time. The hint I gave a moment

The ANTIC knows how to

handle fourteen different

kinds of mode lines.

ago was that the scanning beam has a certain

amount of time it can spend on one scan line. How

fast or how far the beam travels is insignificant.

Understanding Color Clock

The fact that our unit of measurement is based on

time explains the word clock in the term color clock.

A color clock is the amount of time the computer

needs in order to sufficiently change the frequency

of the signal it generates so as to produce a different

color. What a mouthful! This is my own personal

definition; it has worked for me, but some people

may not agree with it. Here's another definition. A

scan line is the horizontal path of the scanning

beam from the left cd^e of the screen to the right

edge.

Scan lines extend horizontally across the

screen, but it takes a lot of them stacked vertically

to fill up the screen from top to bottom. Therefore,

horizontal resolution is usually expressed in terms

of color clocks while vertical resolution is expressed

in scan lines. Of course, on different television sets

the actual lengths will differ, but the resolution

horizontally to vertically is always proportionate. It

turns out that, on any screen, one color clock ap

pears to be equal in length to two scan lines.

Now we have lo get even more technical for a

moment. The scanning beam starts at the upper

left corner of the screen and travels horizontally to

the right. By the time it hits the right edge it has

drawn one scan line that is 228 color clocks wide.

The team then shuts off for a short period while it

returns to the left edge, only one scan line lower.

This period is called the "horizontal blank" for

obvious reasons. The beam then turns on again

and starts drawing the next scan line. This sequence

of drawing scan lines continues 262 times. At that

point, the scanning beam, at the lower right corner

of the screen, shuts off and returns to the upper

left corner of the screen during a period known as

the (guess what!) "vertical blank.11

This whole process of drawing 262 scan lines,

each of 228 color clocks, plus the blanking periods,

constitutes one "frame." The television draws sixty

of these frames every second, because your home

power line is 60 Hz (cycles). The name given to this

display method is "raster scan." The fact that your

Atari follows a broadcast standard referred to as

"NTSC" makes it one of the few home computers

that can be video-taped without special equipment.

Just because the scanning beam generates all

those scan lines and color clocks doesn't mean that

the computer is generating that much display data.

Even if the computer did, you wouldn't see the

whole image since most television sets display a

little less than 200 scan lines of about 170 color

clocks. The part where the true picture exists is

called the playfield, and now it's time for another

definition.

Playfields And Mode Lines

The playfield is the portion of each scan line for

which data read from memory can produce colors

and luminances. The background exists at the

ends of each scan line; the playfield is in the middle.

From the viewpoint of one frame, the playfield

appears as a rectangular region which extends to

the sides of the screen.

Two things control the size of this playfield

area. The height in scan line is controlled by the

display list as you will see in a moment. Recall that

the width in color clocks is set by the DMA control

register of the ANTIC.

SDMCTL $022F 559 shadow

DMACTL $D400 54272 hardware

D5 1 display list DMA enable

0 displaylistDMA disable

1)1,1X1 00 piayfieId DMA disable (no playfield)

01 narrow playfield (128 color clocks)

10 standard playfield (160 color clocks)

11 wide playfield (192 color clocks)

The OS screen handler always uses a standard

width playfield. The advantage of the narrow

playfield is that less DMA is required, so programs

execute faster. Unfortunately, the screen handler

routines do not work properly when the playfield

width is other than the standard. The wide playfield

generates more data than the television can display;

its uses are rather limited. It's even possible to turn

off playfield completely, in which case ANTIC fills

the screen with scan lines of the background color.

As will be shown in a moment, the playfield also

requires a "display list" so bit five must be set for

any playfield type to be generated.

Remember that a byte is made up of eight

126 COMPUTEI July, 1982 Issue 26 

spend drawing one line, the beam will seemingly 
have to move faster to cover more area on a larger 
screen. Thus the problem o f trying to measure 
horizo nlal dista nces is further complicated by the 
fact that differe nt scanning beams not only travel 
differe nl amOUnlS, bu t a lso at differenl rates. Our 
unit of measurement cannot really be a distance; it 
must be a unit of time. The hin t I gave a momenl 

The ANTIC knows how to 
handle fourteen different 

kinds of mode lines. 

ago was tha t the scanning beam has a certa in 
amount of time it can spend on o ne scan line. How 
fa st or how far the beam travels is insignificant. 

Understanding Color Clock 
T he fact tha t our unit of measurement is based on 
time ex plains the word clock in the te rm color clock. 
A colo r clock is the amount of time the computer 
needs in order to sufficientl y change the frequency 
of the signal it genera tes so as to produce a diffe rent 
colo r. What a mouthful! This is my own pe rso na l 
definition ; it has wo rked fo r me, but some people 
may not agree with it. Here's a nother de finition . A 
scan line is the ho rizontal path o f the scanning 
beam from the le ft ed ge of the screen to the right 
edge. 

Scan lines extend hori zonta ll y across the 
screen , but it ta kes a lot of them stacked verticall y 
to fill up the sc reen from top to bottom. The refore, 
ho rizonta l resolution is usua ll y expressed in terms 
o f colo r clocks wh ile ve rtica l resolu tio n is ex pressed 
in scan lines . Of course , on different te levision sets 
the actual lengths will differ, but the resolution 
horizontall y to verticall y is a lways proportionate. It 
turns o ut that, on any screen , one co lor clock a p
pears to be eq ual in leng th to two scan lines. 

Now we have to get even more technica l fo r a 
moment. T he scanning beam sta r ts at the upper 
left corne r of the sc reen and travels horizonta lly to 
the right. By the time it hits the right ed ge it has 
drawn o ne scan line tha t is 228 colo r clocks wide. 
T he team then shuts off for a short peri od wh ile it 
returns to the left edge, on ly one scan line lower. 
This period is ca ll ed the "horizontal blank" fo r 
obvio us reasons. T he beam then turns on aga in 
and starts drawing the nex t scan line . T his sequence 
of draw ing scan li nes continues 262 times. At tha t 
point, the scan ning beanl , at the lower right corner 
o f the screen , shu ts off and re turns to the uppe r 

le ft corner o f the screen during a period known as 
the (guess what!) "vertical bla nk. " 

This whole process of drawing 262 scan lines, 
each of 228 colo r clocks, plus the blanking periods, 
constitutes one "frame." T he television draws sixty 
o f these fram es every second, because yo ur home 
power line is 60 H z (cycles). The name given to this 
display method is " raster scan." The fact that your 
Atari fo llows a broadcast standard re ferred to as 
"NTSC" makes it one of the few home computers 
tha t can be video-ta ped without special equipment. 

Just because the scanning beam gene rates a ll 
those scan lines and color clocks doesn 't mean that 
the compute r is ge nerating that much display data. 
Eve n if the computer did , yo u wou ldn 't see the 
whole image since most television sets d isplay a 
little less than 200 scan lines of about 170 colo r 
clocks. The part whe re the true picture exists is 
ca ll ed the play fi e ld , and now it's time fo r ano ther 
definition. 

Playfields And Mode Lines 
T he playfield is the portion of each scan line for 
which data read from me mory ca·n produce colors 
a nd luminances. T he backg round exists at the 
ends of each scan line; the play fi e ld is in the middle . 
From the viewpoint of one frame, the play field 
appears as a rectangular region which extends to 
the sides of the screen. 

Two things conlro l the size of this play lie ld 
a rea. T he height in scan line is controlled by the 
di splay list as you will see in a moment. Recall that 
the width in color clocks is set by the DMA control 
registe r o f the ANTI C. 

SOMCTL $022F 559 shadow 
OMACTL $0400 54272 hardware 

05 

01,00 00 
01 
10 
II 

1 display list DMA enable 
o display list OMA disable 

playficld OMA disable (no play field) 
narrow playfield (128 color clocks) 
standard playfield (160 color clocks) 
wide playfield (192 color clocks) 

The OS screen hand le r a lways uses a standard 
width playfield. The advantage of the nan:ow 
p lay fi e ld is that less DMA is required, so programs 
execute faster. Unfortunately, the screen ha ndler 
routines do no t work properly when the play field 
width is other than the standard. The wide play fi e ld 
generates mo re data than the te lev isio n can di spla y; 
its uses are rather limited. It's even possible to turn 
off playfi e ld completely, in which case ANTIC fills 
the screen with scan lines o f the background colo r. 
As will be shown in a mome nt, the play fi eld a lso 
requires a "display list" so bit five must be set fo r 
any play fi e ld type to be generated. 

Remember that a byte is made up of eight 
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binary "bits." If playfield and display list DMA is

enabled, bits may be read from the computer mem

ory during the course of one scan line. The bit

pattern determines the frequency and intensity

changes of the scanning beam, with the result

being different color/luminances. The same bit

pattern may be repeated for several scan lines.

And the bit pattern can be interpreted in different

ways. This leads us to yet another definition.

A mode line is a contiguous group of scan

lines for which display memory is read only once.

There are two main types of mode lines. In

direct memory map modes, the bit pattern produces

the same image on each scan line. Text modes are

a more complicated mode type which use a char

acter set.

The ANTIC knows how to handle fourteen

different kinds of mode lines. Each mode line

corresponds to a different method for interpreting

a bit pattern. A full screen graphics mode is actually

just a series of identical mode lines.

The display list is merely a sequence of bytes

in memory that, among other things, tells ANTIC

the proper sequence of mode lines for one screen.

Whenever the screen is opened (accomplished

in Atari BASIC with the GRAPHICS statement),

the screen handler establishes a display list of many

mode lines to produce a screen of the desired

mode. Modes can be mixed by manually changing

the display list. Display lists produced by the screen

handler always contain the proper number of

mode lines for exactly 192 scan lines of playfield.

Altering the display list can affect the total number

of scan lines, which is how the vertical si/e of the

playfield is controlled.

The display list also has other functions, such

as control of fine scrolling, horizontal blank

interrupts, and loading the memory scan counter

of the ANTIC so it knows where to start reading

memory.

A mode line divided into several parts forms

pixels, which are single plotting points somewhere

within the playfield area. A pixel's vertical resolu

tion is the same as the mode line in which it is dis

played, so there can bejust as many pixels vertically

as mode lines in the display list. The number of

color clocks over which one pixel is spread is also

determined by the mode line. Here is a little chart

to show you the pixel size for the primary mapping

modes:

MODE COLOR SCAN RESOLUTION

CLOCKS LINES (full/split screens)

3 4 8 40 by 24/20

4,5 2 4 80 by 48/40

6,7 1 2 160 by 96/80

Note that each time the width of a pixel is

reduced, its height also decreases, so a single pixel

appears to be square in shape regardless of the

graphics mode.

Some Observations About Memory

Now to talk about memory. In the one-color modes,

one pixel is represented in memory by one bit. If

the bit is on, playfield zero shows. If the bit is off,

(he background shows. Modes 4 and <> are the one-

color modes. For more color, modes 3, 5 and 7

allow three colors. The tradeoff is that a single bit

is no longer sufficient. Two bits, a pair, are required.

The total value of the two bits selects either one of

three playfields or the background:

BIT PATTERN COLOR PLAYFIELDTYPE

00

01

10

11

0

1

2

3

background

playfield zero

playfield one

playfield two

Playfield zero is the same thing as COLOR 1 in

Atari BASIC. Playfieid one is really COLOR 2, and

so on, with COLOR 0 being the background.

Although modes 4 and 5 both have the same

resolution, or pixel size on the screen, mode 5 will

require twice as much memory. In the lower resolu

tion modes which require little memory in the first

place, the additional memory needed is rather

insignificant. You might have noticed that mode 3

had no single color counterpart. Consider that in a

48K system it is possible to have about 150 different

mode 3 screens in memory simultaneously. The

chip designers probably decided it wasn't worth

the effort or memory savings to provide a one

color mode with such low resolution.

Therefore, the size of a pixel on the screen is

determined by two things: how many scan lines

high, and how many color clocks wide. The amount

of memory required for a mode is also determined

by two tilings: how many separate pixels to one

mode line, and how many color possibilities per

pixel. The only real connection between pixel size

on the screen and size in memory is that bigger

pixels fill up a screen faster, so there are fewer of

them, and less memory is needed.

Now, three colors means two bits must be

used. Does that mean we are always stuck with only

three colors which can't be changed? No. The

CTIA is capable of generating 128 color/luminance

variations. It can produce sixteen different colors,

each in eight different degrees of luminance. But

128 possibilities means seven bits would be required,

and, in most cases, seven bits per pixel is simply not

feasible. There is a limit to how much memory can

be devoted to a screen. The solution to this problem

is a sort of compromise, but it also presents some

powerful and flexible advantages, too. The solution

is to use color indirection. Q
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pixe ls, which are single plotting points somewhere 
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tio n is the same as the mode line in which it is dis
played, so there can be just as many pixels vertica lly 
as mode lines in the display list. The number of 
color clocks over which one pixel is spread is also 
dete rmined by the mod e line. Here is a little chart 
to show you the pixel size for the prima ry ma pping 
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MODE 

3 
4,5 
6,7 

COLOR 
CLOCKS 

4 
2 
1 

SCAN 
LINES 

8 
4 
2 

RESOLUTION 
(full/split screens) 

40 by 24/20 
80by 48/40 

160by96/80 

Note that each time the width o f a pixel is 

reduced , its height also decreases, so a single pixel 
a ppears to be square in shape regardless of the 
gra phics mode. 

Some Observations About Memory 
Now to talk about memory. In the o ne-co lor modes, 
o ne pixel is re presented in memo ry by one bit. If 
the bit is on, play field zero shows. If the bit is o ff, 
the background shows. Modes 4 a nd 6 a re the one
color modes. For more color, modes 3, 5 and 7 
a ll ow three colors . The tradeoff is that a single bi t 
is no longer sufficient. Two bits, a pair, a re required. 
T he total value of the two bits selects either one of 
three play fi elds or the backg round: 

BITPATIERN COLOR PLAYFIELDTYPE 

00 0 background 
01 I playfie ld zero 
10 2 playfield one 
11 3 ptayfield two 

Playfield ze ro is the same thing as COLOR I in 
Ata ri BASI C. Playfi eld o ne is rea lly COLOR 2, and 
so on, with COLOR 0 being the background. 

Although mod es 4 a nd 5 both have the same 
resoiulio n, or pixel size o n the screen, mode 5 wi ll 
require twice as much memory. I n the lower resolu
tion modes which require little me mory in the £irst 
place, the additio nal memory needed is rather 
insigni£icant. You might have noticed that mode 3 
had no single color coun te rpart. Consider that in a 
48 K system it is possible to have about 150 different 
mode 3 screens in memory simultaneously. The 
chip designers probably decided it wasn't worth 
the e ffort or me mory sav ings to provide a one 
color mode with such low resolution . 

Therefore, the size of a pixel o n the scree n is 
determined by two things : how ma ny scan lines 
high , and how man y color clocks wide . The amount 
of memory required fo r a mode is also d etermined 
by two things: how many separate pixels to one 
mode line, and how man y color possibilities pe r 
pixel. The only real connection between pixel size 
on the screen and size in memory is that bigger 
pixels fill up a screen faster , so the re a re fewer o f 
them, and less memory is needed . 

Now, three colors means two bits must be 
used. Does that mean we are always stuck with o nly 
three colors which can't be changed? No. The 
CTIA is capable o f generating 128 co lor/luminance 
variations . It can produce sixteen diffe rent colors, 
each in eight diffe rent d egrees of luminance. But 
128 possibilities means seven bits would be required , 
and, in most cases, seven bits per pixel is simply not 
feas ible. The re is a limit to how much memory can 
be d evoted to a screen . The solutio n to this proble m 
is a sort of compromise, but it also presents some 
powerful and flexible advantages, too. T he solution 
is to use color indirection. Cl 
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All About

PET/CBM

Character Sets
Louis F.Sander

Pittsburgh, PA

Commodore's unique assortment of graphics char

acters, combined with their numerous ROM sets

and keyboard configurations, make the various

PET and CBM character sets maddeningly hard to

comprehend. Occasional inaccuracies in published

documentation have confused the situation even

more. But as of today, the mystery is over — this

article describes all the PET/CBM character sets in

specific detail, and shows how they relate to each

other and to the standard ASCII character set used

by many other manufacturers. Such information

will be useful to any PET/CBM owner wanting to

get past the beginning stages of programming, and

will be invaluable to anyone using the IEEE bus or

the user port to communicate with a non-Commo

dore device.

First, some definitions. Many computer devices

can display a group of symbols, or characters, on

paper or on a CRT. The symbols so displayed are

tailed printing characters, and they consist of letters,

numbers, punctuation marks, special characters,

etc.

Within a given piece of hardware, each char

acter is represented by a pattern of bits, which can

be stored, manipulated, and transmitted electri*-

cally. The binary numbers corresponding to these

bit patterns are called character codes. In the PET

and CBM, all character codes are 8-bit binary

numbers, and they are usually referred to by their

decimal equivalents.

For example, the code for a PRINTed asterisk

(*)is0010 1010 binary, or 42 decimal. Eight bits

allow 256 different codes, which can be represented

as decimal numbers in the range 0-255 inclusive. A

given code can represent different characters in

different machines, or even within one machine,

depending on context. In the PET/CBM, for

example, different codes are used to put a given

character on the screen by PRI NTing or by

POKEing.

Some character codes do not represent sprinted

character at all. Instead, they instruct the hardware

to take a certain non-printing action. These codes

are called control codes or control characters.

RETURN, CURSOR DOWN, and RVS are some

familiar PET/CBM control actions. If you have

ever made your machine do a RETURN by exe

cuting the statement PRINT CHR$( 13), you have

used a control code (the 13) to generate a control

action (the RETURN).

A device's character set is its complete set of

printing and control characters, along with their

associated codes. Many computer devices use a

standard character set called ASCII, pronounced

ask-ce, wrhich stands for American Standard Code

for Information Interchange.

ASCII and the PET/CBM character sets have

quite a bit in common, but there are large differ

ences between them which have to be resolved

whenever a PET/CBM is to communicate with an

ASCII device. The information in this article will

allow you to resolve these differences quickly and

accurately in your own programs.

The Printed Set

Now let's look in depth at the PET/CBM character

sets. To keep things simple, we'll first investigate

theprinted character set, or the complete set of sym

bols that PET/CBM can display on its screen. The

Character Set Demo program will allow us to do

just that. Type it in and RUN it right now, being

sure to include the semicolon at the end of line

210. If you have an 80-column machine, you need

to substitute line 310 for line 200.

If everything has been entered properly, you'll

see 256 evenly-spaced characters on the screen.

You'll also see the notation "59468= 12" (or 14),

indicating the current contents of memory location

59468. Press any key several times, and observe

that the notation alternates between 12 and 14,

and, as it does, some of the displayed characters

alternate as well. As you press a key, the demo

program is changing the contents of 59468, and

PET/CBM is changing certain printed characters

as that happens. No character codes are being

altered at all.

We are demonstrating thai every PET/CBM

has two sets of printing characters. A given character

code will produce characters from one set or the

other, depending on a number POKEd into 59468.

A 12 in that location produces what is often called

the "standard" set of printing characters. It is the

same in all PET/CBMs, and we will call it Character

Set S, for '•standard." POKEing 59468 with a 14

produces what is often called the "alternate" char

acter set. This nomenclature is ambiguous, because

there are two different alternate character sets.

Which one you have depends on the ROM set

installed in your machine. In this article, we'll call

the alternate character set installed in the Original
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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.

VIC-Riter 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 bidirectionally

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, $52.95 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 tax.

We accept VISA and MasterCard. Dealer inquiries invited.

PET, CBM, and VIC are trademarks of Commodore.

Human engineered Software

71 Park Lone • Brisbane, Cfl 94005

(415)468-4110Div. USI International

Send today for your FREE CATALOG

of VIC and PET/CBM Software

Name.

Street.

City

State. -Zip-

Mail to Human Engineered Software

71 Park Lane • Brisbane, CA 94005

PET/CBM & 
" Probably the best- "The strongest points of this 

documented programs I've V I C system are its unsurpassed 

seen for PETlCB~~';"n Baker 0 W N E RS ' ~~~a".:e::;;~~:~~g !!s 
Microcompullng Ralph Bressler, The Paper 
September 1981 • Nov/Dec. 1981 

Utilities & Games 
GAMES FOR VIC 

Skier Thrill to downhill skiing, using you r 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 BK 
VIC. $17.95 
Pinball Score pOints wi th 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 wh ile under 
cannon fire. $15.95. 
VIC FORTH Full Fig FORTH 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. 
VIC· Riter 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 BK, (specify PET or VIC). $23.95 on 
cassette, $26.95 on diskette. 
HESCOM transfers data and programs bidirectionally 
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, $52.95 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 tax. 
We accept VISA and MasterCard. Dealer inquiries invited. 

PET, CBM, and VIC are trademarks of Commodore. 

I 1£ \... Human Engineered Sol\ware K __ JJ 71 Park Lane. Brisbane, CA 94005 

Gl Div. USI Internot;onol ( 415) 468-411 0 r------------------, I Send today for your FREE CATALOG I 
I of VIC and PETICBM Software I 
I Name I 

I&~~ I 
I City I 
; State Zip I 
I Mail to Human Engineered Software II 
L 

71 Park Lane • Brisbane, CA 94005 . 
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TABLE 1 - SCREEN POKE CHARACTER SETS FOR PET/CBM 

POKEs shown are made to locations 32768-33767 for 40-column screens, and 32768-34767 for 80-column screens. Chi racter set selection: 
S . PO KE 59468,12 in ali machines. AO - PO KE 59468,1 4 in PETs with Original ROMs. A - PO KE 59468,14 in ali other machines. 
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BATTERIES
inCLUDED 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 computers are connected lo CBM Disk Drives and printers. All users have access to all disk drives and printers 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 to the user.

6) Extended commands allow a friendly multi-user environment.

7) System design virtually eliminates interleaved printer output.

SPECIAL COMMANDS

"i S- Allows students to protect files with a five character password A three character user ID is forced into the file name.

Si 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- Used 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 any of 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/BASIC 4.0)

2. Software select utility ROMs

at conflicting addresses.

$15000

Master Charge and

VISA accepted.

BATTERIES
inCLUDED

For Ik Pin ROM Machines Only

Village by the Grange
71 McCaul Street
Toronto, Ontario
Canada M5T 2X1

(416)596-1405

BP!TTEA~ES 
~nCLlJDED village by the grange, 71 mccaut 51. (f6) toronto m5t 2x1 telephone 596-1405 

ARBITER 1.4 MULTI-USER DtSK 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 compu ters are connected to CBM Disk Drives and printers. All users have access 10 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 Ut ility Sockets. 
3) Up to 32 computers in one system. 
4) System self initializes on power up. 
5) Operation is completely Iransparenllo the user. 
6) Extended commands allow a friendly multi-user environment . 
7) System design virtually eliminates interleaved printer output. 

SPECIAL COMMANDS 
(II S- Allows studen ts to protect liles with a live character password . A three character user 10 is forced into the file name. 
(j l L- Allows the students to load protected files if the password code IS known . 
L1STC - 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. 
LlSTP - Used 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 - Dur ing relat ive or sequenllal file access a delay has been built in so the compu ter will retain contrOl of the system 
unlll the Ille IS closed. 

TEACHER UTILITY -A utility is supplied on disk to allow the teacher to produce a hardcopy listing and output from any of the protected or unprotected 
liles selected . Once the files are chosen from the disk di rectory the teacher may do other tasks wh ile the rob is completed. 

IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 
STRUCTURED BASIC THEN TH IS SYSTEM WAS DESIGNED FOR YOU. 

JUST PLUG IT IN 
• No soldering. No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one 01 two 

operating systems. 
(BASIC 2.0 / BASIC 4.0) 

2. Software select utility ROMs 
al confli cling addresses. 

Master Charge and _14£ I 
VISA accepted. 

Arbiter and Arbiter 1.4 are copyrights of Batteries Included. 
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Programming The PET/CBM
by Raeto Collin 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'sjust 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 1, 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 pubtication 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, Supermon, 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 I, 2, and 4.

16 Mathematical programming: Precision; equations;

statistics; simulation; finance; calculus; machine-code.

17 Programming in business and education: Examples,
applications and pitfalls in business and education.

Appendices: 6502 reference charts; Supermon listings;
ASCII; glossary

Plus many programs,diagrams and charts. Paperback, 504 pages. ISBN 0 942386 04 3. $24.95,

To Order

Programming The PET/CBM

Call

TOLL FREE 800-334-0868
In NC Call 919-275-9809

Or send coupon to

COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403

In England, order from Level Limned. P.O. Box 438, Hampstead London
NW3 1BH. Price in England is E14.90, including P & P.

Please send copy [copies) of Programming The
PET/CBM at S24.95 each, fin the US and Canada, add S3.00
shipping and handling. Outside North America add S9.00 for air
mail delivery, S3.00 for surface delivery).

All orders must be prepaid in US funds |money order, check,
or charge).

□ Payment Enclosed

Please charge my - Q VISA □ MasreCard Q Am. Express

Account No. Expires /

Name

Address

Gty State _Zip_

Country

Allow 4-6 weeks for deiiveiy Faeign surface deliwy allow 2-4 months
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The Reference Encyclopedia for Commodore 2000,3000,4000, and 8000 series computers and peripherals. 
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{he PET/CBM by Raero West must rank as one of the most 
comprehensive and readable accounts on [he PET [hat J have ever 
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"If you wish to get more (rom 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 ... 

·· .. .chis book, with its lucid explanations of the PET, its useful 
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have had up 10 now that it'll be my constant reference manual." 

"I have received my copy of Programming [he PET/CBM by Raew 
West and I have recommended it to severa l of my students. This 
book is so valuable that I cannot now afford to be without it." 
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2 BASIC and how It works: Storage of BASIC and its 
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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 keyvvords. with methods for 
adding additional commands not present in (BM 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. 
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10 The transition to maChine-code: Introductory concepts; 

a BASIC monitor; use of MLM. Superman, Extramon; easy 
examples. 

11 More 6502 machine-code: 6502 hardware features: 
eighteen common problems in programming; debugging. 

, 2 Alphabetic reference to '6502 opcodes: Examples, 
nores, and explanations on each opcode from ADC to TYA. 
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14 Effective 6502 programming: Assemblers; CHRGET 
and wedges; PIAs. VIA. IEEE; common mistakes. 
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and ROM. detailing and comparing BASICs 1. 2. and 4. 

16 Mathematical programming: PreCision ' equations; 
statistics: simulation; finance; calculus; machince-code. 
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applicarions and pitfalls in business and education. 
Appendices: 6502 reference charts; Superman listings; 
ASCII; glossary 

Plus many programs, diagrams and charts. Paperback, 504 pages. ISBN 0 942386 04 3. $24.95. 

To Order 

Programming The PET/CBM 
Call 

TOLL FREE 800-334-0868 
In NC Call 919-275-9809 

Or send coupon to 
COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403 

In England, o!de~ from level limited. P.O. Sox 438. Hampslead. london, 
NW3 ISH. Price In England is £1 4.90. Including P & P. 

··pj;;;;;;~d·········~~~;;(~~~i;si~fP;;;~;;';i~;·Th;····· 
PET/CBM at 524.95 each. [In the US and Canada, acid 53.00 
Shipping and handling. Outside North America add 59.00 for air 
mail delivery, 53.00 for surface deliveryJ. . 

All orders must be prepaid in US funds (money order. check. 
or charge). 

o Paymem Enclosed 
Please Charge my . 0 VISA 0 MasrerCard 0 Am. Express 

Account No. Expires I 

Name 

Address 

City State Zip 
Counw 
I'JIaw 4.0 ~'Of ddivety FOIt:Jgn ~""ace ~hvel)' allow 2-4~ . ....................................................... 



The CHR$ function prints

TABLE

all characters shown.

Control Codes in ITALICS apply

S -

CHR$

0

1

£

o

4

6

7

P.

9

18

11

1£

13

14

15

16

17

18

19

28

21

22

£3

£4

25

26

27

£8

29

30

31

POKE 59468,12 ir

ACTION

Stop

Bell

Tab

Return

Text

Set Top

Crsr Down

Reverse

Home

Delete

Delete Line

Erase End

Scroll Up

Escape

Crsr Right

CHR$

3£

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

2- CHR$ CHARACTER SETS FOR PET/CBM

Business keyboards do not print codes 161-191.

only to 80-column machines and the

all machines.

s A AO
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!

»

#

V

>

+

j,

-

0

1

£

3

4

5

6

7

8

9

;

<

=

>

7

i t

n ii

* *

v. y.

' '

< c;

+ *

+ +

* *

_ _

0 0

1 1

£ £

3 3

4 4

5 5

6 6

7 7

3 8

9 9

* ■

< <

> >

7 7

CHRS

64

65

66

67

63

69

78

71

72

73

74

75

76

77

78

79

36

31

82

83

34

85

36

88

89

90

91

92

93

94

95

AO -

S

3

fl

B

C

D

E

F

G

H

I

J

K

L

M

N

0

P

Q

R

c;

T

U

V

u

X

Y

z

t

\

:

T

*"

A

a

b

c

d

*

f

q

h

t

i

k

\

m

TT

0

P

J

r

s

t

u

V

w

X

y

s

E

X

D

t

POKE 59468,14

AO

■9

R

B

C

D

E

F

G

H

I

J

K

L

M

N

0

P

Q

R

5

T

U

V

■^

i

z

c

X

1

t

CHR$

96

97

98

99

188

181

182

183

184

105

106

187

183

189

lie

111

112

113

114

115

116

117

118

119

128

1£1

122

123

124

125

126

1£7

s A

n PETs

AO

Space

■

X

<

+

-

.■jr

8

1

£

3

4

5

6

7

8

g

:

i

<

=

>

•

$

&

\

*

+

-

8

1

2

4

5

6

7

8

9
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*

=

7

!

*

>

*

+

-

.

s

0

1

2

3

■1

5

6

7

8

Q

:

<

=

>

7

No keyboard prints

newest 40-column machines. Character

with Original ROMs.

CHR$ ACTION

128

129

130

131 Run

132

133

134

135

136

137 Toggle Tab

138

139

148

141 Sh Return

142 Graphic

143Sef Bottom

144

145 Crsr Up

146 Rvs Off

147 Clear Scrn

148 Insert

149 Insert Line

158 Erase Begin

151

152

153Scro// Down

154

155

156

157Crsr Left

158

159

CHR$

168

161

162

163

164

165

166

167

168

169

178

171

17£

173

174

175

176

177

173

179

138

181

182

183

184

185

186

187

138

189

190

191

A

s

Sh

1

—

1

31

!

r

v

m

L

_

r

_L

T

A

1

1

I
—

-

J

■

■

j

■

■ POKE 59468

A AO

Space

1 1

m „

i i

M 1

! 1

ft 'A

I 1

1- \

m m

L L

-1 I

r r

_L J-

T T

n ^

i i

i i

i i
^ —

^ mm

a k

■ ■

J J

a ■

CHRS

192

193

194

195

196

197

198

199

£88

£61

£02

283

£84

£85

286

287

208

£89

210

211

21£

£13

£14

215

216

£1?

£18

£19

228

221

222

223

codes

et

s

—

-

—

—

_

I

1

-.

l-

j

L

\

/

r

-i

9

1

r

A.

0

!

♦

4

1

1

96-127 or 224-255.

selection is as

in

A

—

R

B

c

D

E

F

G

H

I

J

K

L

M

N

0

P

Q

R

S

T

U

V

I.J

X

Y

Z

4-

1

I

all (

Q.0

—

b

c

d

f

h

t

j

k

I

m

n

0

p

q

r

s

t

u

V
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X

y

z

+

$

I
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follows:

ather machines.

CHRS

224

225

226

££7

££8

£29

£38

£31

232

233

£34

235

236

£37

238

239

£48

241

£4£

£43

£44

£45

£46

£47

248

249

£58

£51

£5£

253

254

£55

S A AO

Sh Space

1 1 !

■ m m

— — _

! ! I

m $ m

1 E !

'■K: WS 3S

V VA ft

I 1 1

1- f- (-

■ ■ ■

L L L
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1 1 I

1 1 9

1 1 I
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■ * m

J J J

• ■ ■
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TABLE 2 - CHR$ CHARACTER SETS FOR PET/CBM 

The CHR$ function prints all characters shown. Business keyboards do not print codes 161·191 . No keyboard prin ts codes 96·127 or 224·255. 
Control Codes in ITALICS apply only to 8O·column machines and the newest 4().column machines. Character set selection is as follows: 
S . POKE 59468,12 in all machines. AO . POKE 59468,14 in PETs with Original ROMs. A - POKE 59468,14 in all other machines. 

CHR$ ACTION 

13 
1 

2 
3 Stop 
4 
5 

6 
7 Bell 
8 
9 Tab 

10 
11 
12 
13 Aeturn 
14 Tex t 
15 Set Top 

16 
17 Crsr Down 
18 Aeverse 
19 Home 
20 Delete 
21 Delete Line 

22 Erase End 
23 
24 
25 Scroll Up 
26 
27 Escape 
28 
29 Crsr Aight 
313 
3 1 

CHA$ S A AD 

32 Space 

33 
3 4 " " " 
35 # # # 

36 $ $ $ 

37 % % % 
38 Ii. Ii. Ii. 
39 
40 ( ( ( 
4 1 ) ) ) 

42 * * *' 
43 + 

44 • 
45 -
46 

+ + 

• • 

47 / / / 

48 13 0 0 
49 1 1 1 
50 2 2 2 
5 1 3 3 3 
52 4 4 4 
53 5 5 5 
54 6 6 6 
55 7 7 7 

56 8 8 8 
57 9 9 9 
58 
59 ; ; ; 
60 < < < 
61 = = = 
62 > > > 
63 ? ? ? 

CHA$ S A AD 

6 4 0) 0) @ 

65 A a A 
66 B b B 
67 C c C 
68 D d D 
69 E ~ E 
70 F f F 
7 1 G g G 
72 H h H 
73 I i I 
74 J j J 
75 K k I( 

76 L 1 L 
77 t'l m t-1 
78 NuN 
79 0 0 0 

813 P p P 
81 Q q Q 

82 R r R 
83 5 s 5 
84 T t T 
85 U u U 
8 6 V v V 

87 W .' W 
88 X x X 
89 Y y Y 
90 Z 2 Z 
9 1 [ [ [ 

92 '- '- '-
93 ] ] ] 
94 t t t 
9 5 ~ (- ~ 

CHAS S A AD 

96 Space 

97 
98 
99 # # # 

11313 $ $ $ 

101 % % ;0;: 

102 Ii. Ii. Ii. 
103 
104 ( ( ( 
105 ) ) ) 

106 '" '" '" 
107 + + + 

168 ~ , ~ 

109 -
110 
111 / / / 

112 0 0 13 
113 1 1 1 
114 2 2 2 
115 3 3 3 
11 6 4 4 4 
117 5 5 5 
118 6 6 6 
11 9 7 7 7 
1 213 8 8 8 
121 9 9 9 
122 
123 ; ; ; 

124 < < < 
125 = 
126 ) > > 
127 ? ? ? 

CHA$ ACTION 

128 

129 
1313 
131 Ru n 

132 

133 
134 
135 
136 
13 7 Toggle Tab 
138 
139 

1413 
141 Sh Aeturn 
142 Graphic 
143 Set Bottom 

144 
145 Crsr Up 
146 Rvs Off 
147 Clear Scrn 
148 Insert 
1. 49 Insert Line 
150 Erase Begin 
151 
1 52 
153Scroll Down 
154 
155 
156 
157 Crsr Left 
158 
159 

CHR$ S A AD 

1613 Sh Space 

161 I I I 
162 
163 
164 

---
165 I I I 
166 II III II 
167 
168 .. _ .. 

169 ,. ~ ~ 

170 
171 

172 

I 
~ ~ ~ 

• • • 
173 L L L 

174 ., ., ., 

175 

176 
177 
178 

,. I'" r 

..L~.l. 

T T T 

179 ~ ~ ~ 

1813 I 
181 I I 
182 I I I 
183 

184 - - -
185 -186 .J v v' 

187 ••• 
188 • • • 

189 J .J .J 

190 ••• 

191 ...... 

CHAS S A AD 

192 
193 • A a 
194 I B b 
195 C c 
196 D d 
197 E. 
198 F f 

199 G g 

200 H h 
2131 , I t 
202 , S j 

203 .J K k 

204 L L 1 
205 \. t-1 m 
206 / N u 
207 r Oo 

208 "1 P p 

209 • Q q 

210 R r 
2 1 1 • 5 s 
212 ITt 
2 13 r U u 

214 X V v 
21 5 0 W w 
21 6 <I> X x 
2 17 I Y y 
21 8 • Z z 

21 9 + + + 
220 I ! • 
22 1 I 
22 2 ,.. ~; :~ 

2 2 "3 ., ~ ~ 

CHA$ S A AQ 

224 Sh Space 
225 I I I 
226 _ 

227 --
228 
229 I I I 
230 1II III It 
231 I I I 
232 -= 1ft ~ 

233 ,. ~ ~ 
234 
235 ~ ~ ~ 

236 • • • 
237 L L L 

238 -, ., ., 

239 

240 
24 1 
242 

r r • 

.L.L.L 

T T T 

243 ~ ~ ~ 

244 I I I 
245 I I 
246 I I I 
247 

248 - - -2 49 __ _ 

250 .J v v 
251 • • • 
252 ••• 
253 J J J 

2 5 4 • • • 

255 '" ~ ~ 

~ 

(j 
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versacalc1

A UNIQUE VISICALC(tm) ENHANCEMENT

NOW AVMl.AiJLi: FOR PKT

If you use Visicalc(tm) but are

bumping Into Its limitations, you need

VersacalcCtm)! Versacalc runs within

Vlsicalc but uses no extra memory; In

fact, it effectively Increases memory by

letting you call in nodules from disk as

needed.

A Tutorial section makes clear such

features as 0LOOKUP, DIF, @NA, I}ERROR,

which are not well explained in the

Visicalc manual.

A Utilities section makes It easy to

create your own menu-driven modules which

condense hundreds of commands into four

keystrokes. You can build in sophist

icated error checking (e.g. la the input

value between certain limitB?). Now it is

possible for people untrained in Visicalc

to perform the weekly updating without

constant Instruction.

for Commodore Pet f. CBM 2040 - DOS 1.0

available for 8050 on request

SORT Visicalc, and Other Useful Uonders!

NOW YOU CAN:

SORT a Visicalc screen on any column,

ascending or descending, and all

related formulas and labels are

sorted too.

put the entire disk CATALOG on the screen

at oncel

easily do Year-To-Date accumulations!

"pound" formulas to expose the full

formulas in place on the screen!

append two Visicalc files!

print the -contents of a /SS file!

print the contents of a /PF file!

AND our EASEL BINDER is so nice that you

will put your other manual in it!

Distributed by:

Anthro-Digital Software

P.O.Box 1385

Piusfield.MA 01202

413-448-8278

RetiiL $125 J

The SM-KIT is a collection of machine language firmware prog ramming 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.

HAROCOPY: allows screen displays to be either printed or stored on disk.

FIND: searches all or any part of a program (or text or command strings or variable

names. Either exact search or wild card search supported.

RENUMBER: the SM-KiT can renumber all or any part of a program. The selective

renumbering allows you to move blocks of code within your program.

VARIABLE DUMP: displays the contents of floating point, integer, and string variables

(both simple and array). Can display all variables or any selected variables.

TRACE. SM-KIT can trace program execution either continuously or step by step

starting with any line number. Selected program variables can be displayed while

tracing.

DISK COMMANDS: as in DOSSupport (Universal Wedge), the "shorthand" versionsof

disk commands may be used for displaying disk directory, initializing, copying,

scratching files, load and nun, etc.

LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starting with any

absolute memory location, and load without changing variable pointers.

MERGE: allows merging all or any part of a program on disk with a program in memory.

SAVE and VERIFY: SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

DELETE: allows any program segment to be deleted.

REPEAT KEYS: allows repeating 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 Softwarevefbund-

Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B Computers
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A UNIQUE VISICALC(tm) ENHANCEMENT 

NOhr AVAILABLE FnR PET 

If you use Visicalc(tm) but are 
bumping into its limitations, you need 
Versacalc ( tm)! Versacalc runs within 
Vls1calc but uses no extra memorYi 1n 
fact, it effectively increases memory by 
letting you call 1n nodules from disk as 
needed. 

A Tutorial section makes clear such 
features as @LOOKUP, DIF , @NA, QERROR , 
which are not well explained in the 
Visicalc manual. 

A Utilities section makes it easy to 
create your own menu-driven modules which 
condense hundreds of commands into four 
keys trokes . You can build 1n sophist
icated e rror checking (e.g. Is the input 
value between certain limits?) , Now it 1s 
possible for people un trained 1n Vlsicalc 
to perform the weekly updating without 
constant instruction. 
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The SM-KIT is a collection 01 machine language firmware p(()gramming and test aids for 
BASIC programmers. SM-KIT is a 4K ROM (twice the oormal capacity) wIl~h you 
simply insert in a single ROM socket on any BASIC 4 CBM/PET-.ither 80 c~umnor 40 
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tum the furctloo off. 
SCREEN OUTPUT: the commands FINO. ~UMP. TRACE and DIRECTORY display OIl 
the CRT while you hold the RETURN key (display pauses wilen the key is released). 
Continuous outpot 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 ()( command strings or variable 
names. Either exact search or wild card search supported. 
RENUMBER: the SM-KIT can renumber all ex any part of a program. The selective 
renumbering allows you to move blocks 01 code within your program. 
VARIABLE DUMP: displays the contents of floating point. integer, and string variables 
(txlth simple and array). Can display all variables or any selected variables. 
TRACE: SM-KIT can trace program execution either cootinurusly or step by step 
starting with any line numt:er. Selected program variables can be displayed while 
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DISK COMMANDS: as in ODS Support (Universal Wedge). the "shorthand·· versions of 
disk commands may be used for displaying disk direct()()l. initializing, copying, 
scratching files, load and run, etc. 
LOAD: SM-KIT can load all or part 01 BASIC 0< machine language programs. It can 
append to a program in meroory, overwrite any part of a program, load slarting with any 
absolute memory location. and load withoot changing variable pointers. 
MERGE: allows merging all or any part of a program on disk with a program in memory. 
SAVE and VERIFY: SM-KIT provides one step program save and verification. It also 
allows you to save any part of a program, or any address range. 
DELETE: allows any program segment 10 be deleted. 
REPEAT KEYS: allows repeating lunctions if not already available on specific 
PET/CBM model. 
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SORT a Visicalc screen on any co lumn, 
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P.O. Box 1385 

Piusfield, MA 01202 
413-448-8278 

Y"'SK .. te II .. n~'''T'''\ or Ye.ue .. 1C: £nl" I)IIH' Inc: 

Y,socale 's .. r"aem,, ' or Pe.sg""t Son", ... ". Inc 

SM-KIT 
for Commodore Computers 

A Programming Productivity Tool 

A 4K ROM with both 
programming and disk 
handling aids_ 

ONLY 
$40 

Developed by (and available in Europe from) SM Softwareverbund

Microcomputer GmbH. Scherbaumstrasse 29, BOOO Munchen 83, Germany 

252 Bethlehem Pike WRITE FOR CATALOG. 
Colmar. PA 18915 215-822-7727 A B Computers ~·.'S'!I .• :.n .. ,,,",.,, .. ..... , .. ,,,, .. c, .', .... . 

t .)fI'p,II •• 1" >'" ~ ,t, " " 1"', , ' ,,1<,. , 
,'" ,,~ , ,;r1 , ' .. ~ 



138 COMPUTE!
July. 1982, Issue 26

PET ROMs Character Set AO, for "alternate, origi

nal," and the alternate character set in all other

ROMs Character Set A. These two alternate sets

contain the same characters, but in a different

order, as we will see later on.

About 75% of the characters in all three sets

are identical. Sets S, A, and AO differ only in the

characters produced by the alphabetic keys A

through Z, and in four other characters, all

graphics. At "power on," graphics keyboard PET/

CBM's have Character Set S enabled, while

machines with business keyboards have Character

Set A.

Character sets can be switched by POKEing

59468 with 12 or 14, or with other numbers as

well. Numbers having a binary representation of

the form XXXX 11OX will produce character set S,

while any other number will produce your

machine's alternate character set. In machines

having the GRAPHIC and TEXT commands,

these can also be used to switch character sets.

Now back to the demo program. Without

touching the keyboard, study the characters dis

played on your screen. Notice that there are 256

characters, all different, and that the first 128 of

them are repeated in reverse field to make up the

second 128. (There may seem to be two identical

SPACE characters, but there aren't - the second

one is SHIFTED SPACE, and your computer

treats it as a separate character altogether.) This is

the complete set of printing characters from the

currently activated set. In other words, you are

looking at every character your machine can display

at this moment.

Now press any key and study the characters in

the other set. Again, there are 256 unique symbols,

128 regular and 128 in reverse field. Press a key

several times, and notice which characters change

as the character sets are toggled. If you count

them, you'll find 60 characters that change — 30

regular and 30 reverse field. Note which ones they

are, and notice that certain combinations of char

acters can never be on the screen at the same time,

the HEART and the lowercase "s," for example.

You have now seen every character that your

machine is able to/display. All other PET/CBM's ■

have the same printing characters, but in some

machines they are gotten at in a slightly different

way. Altogether, there are 316 different characters,

256 of them available at any one time.

Since we've now looked at the complete reper

toire of printing characters, let's look further into

character codes, the other part of the character set.

A character can be displayed on PET/CBM's screen

in one of three ways: by POKEing a code into a

screen memory location, by pressing a key, or by

executing a PRINT statement. Additionally, your

machine can send characters to, or receive them

from, devices connected to the IEEE, user, recor

der, and memory expansion ports. In every case,

character codes are used to specify which character

is to be displayed, recorded, or transmitted.

The Screen And CHR$ Sets

Our demonstration program POKEd characters to

the screen, using the 256 character codes from 0 to

255 inclusive, which produced 256 different

printed symbols. POKEing a 1 gave an A, a 2 gave

a B, and so on through all the printed characters.

This particular combination ofcodes and characters

is valid only for screen POKEing, and is summarized

in Table I. We'll call it the Screen POKE Character
Set.

All other character manipulation in the PET/

CBM uses a completely different group ofcodes to

print these same characters, and it is summarized

in Table 2. Many of the printing characters and

control functions in this set can be activated directly

from the keyboard, and all of them can be activated

by using the CHR$ function. We will call this the

CHR$ Character Set.

Some people call it PET ASCII, but that ter

minology is misleading - PET/CBM's CHRS char

acter set has twice as many codes as ASCII, and

only about half of the 128 ASCII codes have the

same meaning in the ASCII and CHR$ character

sets!

All PET/CBM keyboard and PRINT opera

tions use the CHR$ character set; it is also used

whenever characters are sent to or received from

external devices such as printers, files, or modems.

If you tell PET to send an asterisk to your printer,

it will, in fact, send 0010 1010, or 42 in decimal

notation. And whenever PET receives a 42, what

ever the 42 may have represented in the sending

device's character set, PET interprets it as an

asterisk.

There are 256 CHRS codes, numbered from 0

to 255 inclusive, and the CHRS character set differs

substantially from the POKE set, although both

can be used to display the same symbols. Here are

the essential differences:

• Very few characters have identical POKE

and CHR$ codes.

• There are no CHR$ codes for reverse field

characters. Instead, the RVS ON/OFF key or

its corresponding CHR$ codes are used to

produce them.

• The CHRS set includes 14 control characters

(28 in 80-column machines and newer 40-col-

umn machines) in addition to its 128 printing

characters.

• Since there are 256 CHR$ codes, and only
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PET ROMs Character Set AO, for "alte rnate, origi
nal ," and the alternate character set in all other 
RO Ms Character Set A. T hese two a lte rnate sets 
contain the same characters . but in a different 
ord er , as we will see later on. 

About 75% of the characters in a ll three sets 
are identica l. Sets S, A, and AO differ onl y in the 
characters produced by the alphabetic keys A 
through Z, and in four other characte rs, all 
graphics . At "power on," graphics keyboard PETI 
CBM's ha ve Characte r Set S enabled, while 
mac hines with business keyboa rds have Characte r 
Set A. 

Cha racter sets can be switched by POKEing 
59468 with 12 or 14, or with other numbers as 
well. Numbers having a binary representation o f 
the form XXXX IIOX will produce cha racter set S, 
while an y other number will produce your 
machine's alternate character sel. I n machines 
having the GRAPH IC ancl TEXT commands, 
these can also be used to switch characte r sets. 

Now back to the clemo program. \Nithout 
touching the keyboard , stud y the characters dis
played on yo ur sc reen. Notice that the re a re 256 
characters, all different, and that the first 128 of 
them are repeated in reverse field to make up the 
second 128. (There may seem to be two identica l 
SPACE characters , but there aren't-the second 
one is SH I FTED SPACE, and your compute r 
treats it as a separate character altogether.) This is 
the complete set of printing characte rs fro m the 
currently activated sel. In other words , you are 
looking at eve ry character your machine can disp lay 
allhis momenl. 

Now press an y key and swdy the cha racte rs in 
the other set. Again , the re are 256 unique symbols, 
128 regular and 128 in reverse field. Press a key 
several times, and notice which characte rs change 
as the character sets a re toggled . If you count 
them, yo u'll find 60 characters that change - 30 
regular and 30 reverse fi eld . Note which ones they 
are , and notice that ce rtain combinations of char
acters can never be on the screen allhe sanle time , 
the HEART and the lowercase "s," for example. 

You have now seen every characte r that your 
machine is able tooisplay. All other PET/CBM's 
have the same printing characters, but in some 
machines they are gOllen at in a slightl y different 
way. Altogether , there are 3 16 diffe rent characters, 
256 of them avai lable at anyone time. 

Since we've now looked at the complete repe r
toire of printing characters , let's look furthe r into 
character codes , the other part of the character sel. 
A character can be displayed on PET/CBM's screen 
in one of three ways: by PO KEing a code in to a 
screen memory locatio n , by pressing a key, or by 
executing a PRINT statement. Add itionally, your 

machine can send characters lO, or receive them 
from , devices connected to the IEEE, user, recor
de r, and me mory expansion pon s. In every case, 
character codes are used to specify which cha racte r 
is to be d isp layed , recorded , o r I ransmilled. 

The Screen And CHR$ Sets 
Our demonstration program POKEd cha racters to 
the screen, using the 256 cha racter codes from 0 to 
255 inclusive, which produced 256 diffe rent 
printed symbols. PO KEing a I gave an A, a 2 gave 
a B, and so on through all the printed characters. 
Th is pa rticular combination of codes and cha racters 
is valid ol1ly for screen POKEing, and is summarized 
in Table I. We'll ca ll it the Screen POKE Cham c/er 
Set. 

All other character manipulation in the PETI 
C BM uses a completely different group o f codes to 
print these Saine cha,"aClerS, and it is summari zed 
in Table 2. Many of the printing cha racters and 
control functions in this se t can be activated directly 
from the keyboard , and all of them can be acti vated 
by using the CHR$ function. We will ca ll this the 
CHR$ Chamcter Set. 

Some people call it PET ASC II , bu t thal te r
minology is mislead ing- PET/CB M's C HR$ char
acte r set has twice as many codes as ASCll, and 
only about half of the 128 ASCll codes have the 
same meaning in the ASCI I and CH R character 
se ts! 

All PET/CBM keyboard and PRI NT opera
tions use the CHR$ characte r set; it is also used 
whenever characters are sent to or received fronl 
exte rnal devices such as printers, fil es, o r modems. 
If you tell PET to send an asterisk to your printe r, 
it wi ll , in fact, send 00 I 0 10 I 0, or 42 in decimal 
notation . And whenever PET receives a 42, what
eve r the 42 may have represented in the sending 
device's character set, PET interprets it as an 
aste risk. 

There a re 256 CHR$ codes, numbered from 0 
to 255 inclusive, and the CH R$ characte r set differs 
substantiall y from the POKE set, although both 
can be used to display the same symbols . He re are 
the essential differences: 

• Very few characters have identical POKE 
and CHR$ codes. 
• T he re a re no CH R$ codes for reverse field 
cha racters. Instead , the RVS 0 IOff key or 
its corresponding CHR$ codes are used to 
produce them. 
• The CHR$ set includes 14 control characters 
(28 in 80-colum n machines and newer 40-col
umn machines) in addition to its 128 printing 
characters. 
• Since·there a re 256 CH R$ codes , and only 
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HARD SOFTWARE TO BEAT

ANY 5 $42.00 : ANY 3 $27.00 : ANY 1 $9.95 : OUR CATALOG FREE!

SEARCH - Dtive through a giant maze of looms encountering money bags, fuel tanks, and moving oil slrcks that

slide you back to start. Nobody here has ever gotten all eighteen bags-t>ut we're still at it and soon . . .

ALIEN PANIC - Chmb laddeis, dig holes ana drop aliens . . . Quickly1

KRAZY KONG - You have to climb to the top but this crazy monkey keeps rolling bairels"

VIKMAN - Sweep up dots before monsters mop you up.

QUIRK - Arcade type game where if you're not awake the floor literally moves out from under your leet.

Fortunately foi the careful land the Quick) the rewaids roll into your pocket.

RESCUE from NUFON - A Graphic Adventure game played with the keyboard. Some commands Bit, N.S.E.W. (or direction. T loi
tiansport. U and D loi the 5 floor elevator. Undui your watchful eye ilheie aie certain undesneabies in

these rooms) you* guy finds and transports humans to safety. One pldyei average 20 mm.

DODGE CARS - Fast lun on crowed freeway. This colorful game keeps top 5 i compares against last 50.

INVASION - Protect enetgy pods (mm being stolen by enemy ships. Simple and challenging.

******* SPECIFY KEYBOARD OR JOYSTICK *******

nun?am hept.
EXTENDED MEMORY & DISK GAMES

AVAILABLE BY TIME OF PRINTING

WRITE FOR NEW CATALOG

Also 32K Krazy Kong for the ATARI

WRITE

tiUFEKUP
P.O. BOX 156

SHADY COVE, OREGON 97539

OR CALL 503-878-2113

MASTERCARD - VISA C.O.D.

VIC 20
VIDEO
HERE ARE THE SAME PROGRAMS

OUR TELEVISION PRODUCTION

TEAM USE FOR MAKING COM

MERCIALS AND SPECIAL EFFECTS

COLOR BARS, COUNTDOWNS,AUTO

SLATES,GRIDS, PULSATING SINE

WAVE S, STAR BEDS + MUCH MORE.

EASY TO CUSTOMIZE ft SAVE.

ALL CRAMMED IN ONE T*PE !

2O.OO

SEND ZOO FOR CATALOG OF

UNIQUE VIC ACCESSORIES.

PENTHOUSE 7

MIAMI, FL.33181

VIC 2O IS A T.M.OF COMMODORE

PET/CBM OWNERS

WALLBANGER - Bast your way through the

dodge'm, blasfm, 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.

CAS&BK/40COLSCREEN/OLD-NEWROMB 515.00
[CALIF. RES. ADO B\ BALES 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.

CA88/BK/40 COL SCHEEN/OUXNEW BOMS 515.00
[CALIF. RES. ADD B*. RALES TAX]

Write for FREE game details:

ON LINE SOFTWARE

P.O.BOX SO44

ORCUTT, CA 93455

WARNING! These games cause high panic levels!
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KRAZ Y KONG - You have to cl Imb \0 the top but thiS crazy monkey keep!. roiling barrels'? 
VIKMAN - Sweep up dots before monsters mop you up. 
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UNIQUE VIC ES . 
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destroy the bouncing balls before they destroy you, 
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~COI.8CIIEE"""""EW"" ••••••••••• $15.00 
(CAUF. REB. ADO." UI..E8 TAX) 

MIWPEDE - 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. 
CAllWlK/40COI.........".,...EW-. ••• •• •• • •• • 115.00 

Write for FREE game details: 
{CAUF. AEB. ADO.'" u.a.a TAX) 

ON LINE SOFTWARE 
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ORCUTT, CA 93466 

WARNING! These games cause high panic levels! 
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110

111

112

113

114

115

116

117

US

119

129

121

122

1£3

124

125

126

127

a

b

c

d

e

f

•3

h

i

i

k

m

Tl

o

P

q

r

s

t

u

V

w

X

y

z

1

1

>

•*

DEL

English

33 —

34 -

35 -

36 -

37 -

38 -

39 -

40 -

41 -

42 -

43 -

44 -

45 -

46 -

47 -

53 -

59 -

60 -

61 ~

62 -

63 -

64 -

91 -

92 -

93 -

94 -

qc; _

96 -

123 -

124 -

125 -

1£6 -

CODE FOR INFORMATION

Names of the Special Characters:

Exc larn-it ion point

Quotat ion mark

Number sign

Dollar sign

Pe rcent

Rmpe rsavd

Rpost rop he

Open t ng parent hesis

Closing pareuthesis

fisterisk

Plus

Comma

Hyp hen < Minus>

Period <Dec ima1 point >

Slant

Colon

SemicoIon

Less than

Equals

Creater t han

Quest ton mark

Comme re tal at

Open ing b racket

Reve rse slant

Clos ing b racket

Ci rcuraflex

Under1ine

Grave accent

Open ing b race

Ve rt ical line

Clos ing b race

Tilde

NTERCHANGE (ASCII)

Key to

flCK

EEL

BS

CflN

CR

DC1

DC2

DC3

DC4

DEL

DLE

EM

ENQ

EOT

ESC

ETB

ETX

FF

FS

GS

HT

LF

HflK

NUL

RS

SI

SO

SOH

SPC

STX

SUE

SYN

US

VT

Control Code Abbreviations:

- Rcknowledgement

-Bell

- Backspace

- Cancel

- Carriage return

- Device control #1

- Device control #2

- Device control #3

- Device control #4

- Delete

- Data link escape

- End of medium

- Enquiry

- End of transmission

- Escape

- End of transmission block

- End of text

- Form feed

- File separator

- Group separater

- Horizontal tab

- Line feed

- Negative acknowledgement

- Nu 11

- Record separator

- Shift in

- Shift out

- Start of heading

- Space

- Start of text

- Substitute

- Synchronous idle

- Unit separator

- Vertical tab

TABLE 3 - AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) 

The ASCI I Codes in Decimal Form: 

13 NUL 32 SPC 64 @ 

1 SOH 
2 STX 
3 ETX 
4 EOT 
5 ENQ 
6 ACK 
7 BEL 
8 BS 
9 HT 

113 LF 
11 VT 
12 F F 
13 CR 
14 SO 
15 51 

16 OLE 
17 DC1 
1B DC2 
19 DC3 
213 DC4 
21 NAK 
22 SYN 
23 ETB 
24 CAN 
25 EM 
26 SUB 
27 ESC 
28 FS 
29 GS 
313 RS 
31 US 

33 
34 " 
35 # 
36 $ 

37 % 
38 2:( 

39 
413 ( 
41 ) 

42 * 
43 + 
44 • 
45 
46 
47 / 

48 13 
49 1 
513 2 
51 3 
52 4 
53 5 
54 6 
55 7 
56 8 
57 9 
58 
59 ; 
613 < 
61 = 
62 > 
63 ? 

65 A 
66 B 
67 C 
68 0 

69 E 
713 F 
71 G 
72 H 
73 I 
74 J 

75 K 
76 L 
77 t,t 

78 N 
79 0 

813 P 
8i Q 

82 R 
83 S 
84 T 
85 U 
86 V 

87 W 
88 X 
89 Y 
913 Z 
91 [ 
92 , 
93 ] 
94 A 

95 

96 
97 a 
98 b 
99 c 

11313 d 
1131 e 
1132 f 
103 9 
1134 h 
1135 i 
106 j 

1137 k 
108 l 
1139 m 
1113 n 
111 0 

112 p 

113 q 

114 r 

115 5 

116 t 
117 IJ 

118 v 
119 VI 

1213 x 
121 y 
122 2 

123 { 

124 
125 ) 
126 ..... 

127 DEL 

English Names of the Special Characters: 

33 - Exclamatio~ point 
34 Quotation mark 
35 - Number S 1.911 

36 - Dollar sig n 
37 - Pet' cent 
38 - Ampersand 
39 - Apostrophe 
40 - Op~nin9 parenthesis 
41 - Closing parenthesis 
42 - Asteri sk 
43 - Plus 
44 - Comma 
45 - Hyphen Oltnu 5) 
46 - Period (D l?cimal point) 
47 Slant 
58 - Colon 
59 - S.e-micoloTl 
60 - Less thall 
61 - Equals 
62 - Greater than 
63 - Question mark 
64 - Commercial at 
91 - Opening bracket 
92 - Reverse slant 
93 - Closing bracket 
94 - C i rcumf lex 
95 Underline 
96 - Grave acce nt 

123 - Opening brace 
124 - Vertical line 
125 Closing brace 
126 - Tilde 

Key to Control Code Abbreviat ions: 

ACK - Ack n owledge me n t 
BEL - Bell 
as - Backspace 
CAN - Cancel 
CR - Carriage return 
DCl - Device cont~ol #1 
DC2 - Device control #2 
DC3 - Device control # 3 
DC4 - D~vice co~trol #4 
DEL - D.l.t. 
OLE - Data link escape 
EM - End of medium 
ENQ - Enquiry 
EOT - End of transmission 
ESC - Escape 
ETB - E~d of transmission 
ETX - End of te x t 
FF - Form feed 
FS - File separator 
GS - Group separator 
HT - Horizontal tab 
LF - Line feed 

block 

NAK - N~gative ack nowledgement 
NUL - Nu II 
RS - Record separator 
S1 - Shift in 
SO - Shift out 
SOH - Start of heading 
SPC - Space 
STX - Start of te x t 
SU8 
SYN 
US 
VT 

Substitute 
5Yllchronous idle 
Unit sepa.ra.tor 

- Vertical tab 

Ii 

8 
I: ... 
c 
~ 

!!! 

E

"" ~ 
f 
~ 
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128+14= 142 CHR$ characters (156 in some

machines), many of the CHR$ codes have no

meaning at all in the PET/CBM, and in many

cases one printed character has two different

CHR$ codes!

Table 3 shows the standard ASCII character

set. It is presented in a similar format to Table 2, to

facilitate comparison of the ASCII and PET/CBM

character sets. Study the two tables carefully, and

you'll see that PET/CBM has all but seven of the

ASCII printed characters, (94-96 and 128-126),

but often with different character codes.

You'll also notice that ASCII, being a seven-bit

code, has no character codes above 127, and lacks

many of PET/CBM's printing characters.

Because there are so many ASCII control

codes, most ASCII keyboards use a special CON

TROL key, similar to the SHIFT key, to generate

them. CTRL A often sends a I code'(SOH), CTRL
B a 2 code (STX), CTRL C a 3 code (ETX), etc.

Also, the meanings of the ASCII control codes,

established with commercial message traffic in

mind, are almost completely foreign to PET/CBM.

No wonder it's sometimes hard to use non-

Commodore devices with your machine! But now

that you have Tables 2 and 3, you can write pro

grams for perfect conversions between ASCII and

PET/CBM codes. Table 2 shows you exactly what

code PET/CBM sends when a given character is

transmitted, and Table 3 shows you exactly how an

ASCII device will interpret that code. Conversely,

Table 3 shows you the intended character repre

sentation of every ASCII code your machine re

ceives from outside, while Table 2 shows which

code it has to be converted to to have the same

representation inside your PET/CBM.

Some Example Conversions

A few examples will illustrate the conversions.

Suppose that your PET, with Character Set A

enabled, is connected through a modem to an

ASCII terminal, and that you are sending messages

back and forth. The ASCII terminal sends the

lowercase letter "a." Table 3 shows that the code

actually transmitted will be 97 decimal, or 01 10

0001. If your PF.T receives that code and displays

it on the screen as a PRINTed character, Table 2

shows that it will be displayed as an exclamation

point!

So you'll need some software in your PET that

converts received ASCII input to CHR$ format

before displaying it. In this case, whenever PET

receives a 97, the program should convert it to a 65

before PRINTing it. Ofcourse, the program should

also be smart enough to convert (or not convert)

any of the other ASCII codes between 0 and 127 so

that they give the proper display on your PET.

Going the other way, suppose that you press

the unshifted "b" key on your PET, and want the

distant ASCII terminal to see it as a lowercase "b."

Table 2 tells us that your PET will send a 66, which

Table 3 tells us the ASCII terminal will interpret as

an uppercase "B," which is not at all what you want.

So your program has to convert the 66 to a 98

before transmitting it, and to make conversions

on any other transmitted characters where it's

appropriate.
If you study Tables 2 and 3, you'll be able to

determine every sending and receiving conversion,

and to write your programs accordingly. If the

remote device has a character set different from

standard ASCII (many of them do), all you need to

do is compare it to Table 2, and you'll be able to

program the conversions.

100 REM *** CHARACTER SET DEMO ***

120 REM

130 REM SHOWS EVERY PET/CBM CHARACTER

140 REM (KEY PRESS CHANGES CHAR. SET)

150 REM

160 PRINT"{CLEAR}"

170 FORCH=0TO255

180 POKE(32768+2*CH+40*INT(CH/20)),CH

190 NEXTCH

200 FORI=1TO23:PRINT:NEXT

210 PRINTTAB(32)"59468=1";

220 IFPEEK(59468)=14THEN250

230 POKE59468,12:POKE33767,50

240 GETA$:IFA$=""THEN240

250 POKE59468,14:POKE33767,52

260 GETA$:IFA$=""THEN260

270 GOTO230

280 REM

290 REM ** LINE 200 FOR 80 COL. CMB'S

300 REM

310 FORI=1TO11:PRINT:NEXT

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 phis $1.50 postage and handling 1o:

P.R. Software, P.O. Boa 169. South San Francisco, CA 94O8O

Calif. Res. add 6% sales lax

Dealer Inquiries Invited Programmers sought

VIC-20 is a registered trademark of Commodore Business Machines
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128 + 14 = 142 CHR$ characte rs (156 in some 
machines), many o f the CHR$ codes have no 
meaning a t all in the PET/CBM, and in many 
cases one printed cha racter has two d ifferent 
C HR codes! 

Table 3 shows the standa rd ASC II character 
set. It is presented in a similar format to Table 2, to 
facili tate comparison of the ASC II and PET/C BM 
characte r sets. Stud y the two tables ca re fu ll y, and 
you'll see that PET/CBM has all but seven of the 
ASC II printed characte rs, (94-96 and 128- 126), 
but o ften with different cha racter codes. 

Yo u' ll also notice that ASC II , being a seven-bit 
code, has no cha racter codes above 127, and lacks 
many of PET/C BM 's printing cha racters. 

Because there a re so many ASCII control 
codes, most ASC II keyboards use a special CON
TROL key, simila r to the SHIFT key, to generate 
them. CTRL A often sends a I code (SOH), CTRL 
B a 2 code (STX), CTRL C a 3 code (ETX), e tc. 
Also, the meanings of the ASC II control codes, 
established with commercial message traffi c in 
mind , are almost completel y foreign to PET/CBM. 

No wond er it's sometimes ha rd to use non
Commodore dev ices with yo ur machine! But no w 
that yo u have Tables 2 and 3, you can write pro
grams fo r pe r fect conve rsions between ASC II and 
PET/C BM codes. Table 2 shows you exactly what 
code PET/C BM sends when a give n cha racter is 
transmilled , and Table 3 shows yo u exactly how an 
ASC II device wi ll interpret that code. Conve rsel y, 
Table 3 shows you the intended character repre
sentation of eve ry ASC II code your machine re
ce ives rrom outside, while Table 2 shows which 
code it has to be conve rted to to have the same 
representation inside your PET/CBM. 

Some Example Conversions 
A few examples wi ll illustrate the conve rsions. 
Suppose that your PET, with Characte r Set A 
enabled , is connected through a modem to an 
ASC II te rminal, and that you are sending messages 
back and fo rth . The ASC II te rmina l sends the 
lowercase lelle r "a ." Table 3 shows that the code 
actuall y transmilled will be 97 decimal, or 0 II 0 
000 I. I I' yo ur PET receives that code and displays 
it on the screen as a PRI T ed character , Table 2 
shows that it will be d isplayed as an exclamation 
point! 

So yo u'll need some software in your PET that 
conve rts rece ived ASC II in put to CH R$ format 
before d isplay ing it. In this case, wheneve r PET 
receives a 97, the program shou ld conve rt itto a 65 
before PRI NTing it. O f course, the program should 
also be smart enough to convert (o r not convert) 
any o f the other ASC II codes between 0 and 127 so 
that they give the proper d isplay on your PET. 

Going the other way, suppose that you press 
the unshifted "b" key on your PET, and wa nt the 
distant ASC II terminal to see it as a lowercase "b." 
Table 2 tells us that your PET will send a 66, which 
Table 3 te lls us the ASC II termina l wi ll inte rpret as 
an "p/Jercase "B," which is not at all what you want. 
So your program has to convert the 66 to a 98 
be fo re t ra nsnlitting it, a nd to ma ke conve rsions 
on an y o the r tra nsmitted characters where it's 
appropriate. 

I I' you stud y Tables 2 and 3, you'll be able to 
d eter mine eveq ' sending a nd rece iving conversion , 
and to write your programs acco rdingly. I f the 
remote device has a character set diffe ren t from 
standa rd ASC II (many of them do), all you need to 
do is compare it to Table 2, and you'll be able to 
program the con versio ns. 

100 REM *** CHARACTER SET DEMO *** 
120 REM 
130 REM SHOWS EVERY PET/ CBM CHARACTER 
140 REM (KEY PRESS CHANGES CHAR. SET) 
150 REM 
160 PRINT"{CLEAR)" 
170 FORCH=0T0255 
180 POK E(32768+2*CH+40*INT(CH/20» ,CH 
190 NEXTCH 
200 FORI=lT023:PRINT:NEXT 
210 PRINTTAB(32) "59468=1"; 
220 IFPEEK(59468)=14THEN250 
230 POKE59468,1 2: POKE33767 ,50 
240 GETA$:IFA$=""THEN240 
250 POK E59468,14:POKE33767,5 2 
260 GETA$ : IFA$=""THEN 260 
270 GOT0230 
280 REM 
290 REM ** LINE 200 FOR 80 COL. CMB'S: 
300 REM 
310 FORI=lTOll : PRINT:NE XT 

Simulative Strategy Games 
for the 

VIC-20 
from PRo So~twaR€ 

These simulative strategy games combine graphics and strategy 
situations to offer m(lJ(imum enjov ment and challenge, No 
jovslicks 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 S 1.50 postage and hi!lndl ing to ' 

P. R. Soft ..... a . P .O . 80_ 169. So.I. 5 •• F .... clKO. CA 94080 
Calif. RH. add 6~ WIles lax 

nealer Inquiries Invited Programmers sought 
VIC· 20 Is a legiSleled trademark 0' Commodore Business M~chines 
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In the May issue ofCOMPUTE!, Steve Steinberg's article

"Language Lab" was inadvertently published with the

■wrongprogram accompanying it. It is reprinted here in

its entirely.

An ATARI Learning Program

Language Lab

Steve Steinberg

Washington, DC

Language Lab is a program to use your ATARI to

help you build vocabulary in a foreign language. It

is basically a computerized version of that old

standby of language education, the flash card set,

and I have found it extremely simple and effective

to use. It is structured so that you can drill and

score yourself on as many words as you like, but I

find it most useful if you display a fifteen or twenty

word vocabulary drill on the screen, spot the errors

and review them, then try again. If you have enough

memory, you can also use it to create a fair sized

foreign language dictionary.

I have used a handful of French words in the

program example but you can easily change this to

any language you want. Simply change line 55

LANG$ = "FRENCI-r to LANG$ = "GERMAN",

"SPANISH", "NAVAJO" or whatever you like and

enter the appropriate word pairs in DATA.

The DATA, beginning on line 1000 is easy to

expand as your language skill increases and can be

used in conjunction with either a self teaching or

school language course. Just enter the DATA in

word pairs, the first in English, the second in

whatever language you are working with.

The key to the vocabulary drills is the random

word subroutine, lines 500 through 550. In line

510 X = (1 + I\T(RNtf(l)*25)) the 25 is equal to

the number of word pairs entered as DATA. As

you increase the number of word pairs by adding

new DATA this number should also be approp

riately increased. You can also alter this line to drill

yourself on only part of your total foreign language

vocabulary.

Let's assume, for example, that you have 600

word pairs in DATA but only want to drill yourself

on the last 100 words you have entered. In that case,

change line 510 to X = (500 + I NT(RN D( I )* 100)).

Lines 160,180,260,280,330 and 430 use the

ATARI cursor advance and line "up" arrow keys

to provide a format that will display as much of

your language drill or translations on the screen at

one time as possible, but you can replace these with

just "PRINT" statements if you prefer. This would

be useful if you want to use the program for drill

and translation of whole phrases and sentences

instead ofjust single words. Don't forget, however,

to increase the size of the appropriate string di

mensions (EXGLISH$,WORD$,TRANSLATES)

in line 50.

One final note; if you happen to own IRIDIS

2 (and if you have an ATARI computer I don't

think you can find a better bargain in software)

you can easily add the appropriate subroutine to

use Language Lab for Russian, Greek, Hebrew or

whatever you wish by adding the foreign alphabet

in lower case. I am currently using the program to

teach myself Glassical Greek. I hope this program

will be useful for budding language students and

in any case good luck with it. bon chance, and auf

wedersehen.

46 REM LANGUAGE

41 REM

45 REM BY STELE STEIrEERG

58 DIM LANG*(15)iEHGLISHt<20)iUORD*<20>,

TRANSLATE** 20), OK 2)

55 LANG*=ltFRENCHlt

66 PRINT "{CLEAR}":PRINT " ";LANG

*;" LANGUAGE LAB"

65 PRINT =PRINT

70 PRINT "1> "jLANG*;" TO ENGLISH UGCABU

LARY DRILL"

75 PRINT = PRINT "2> ENGLISH TO 'SLANG*/1
VOCABULARY KILL"

80 PRINT :PRINT "3) "jLANG*i" TO ENGLISH
TRANSLATOR"

85 PRINT :PRINT "4) ENGLISH TO M_ANG$;"
TRANSLATOR"

90 PRINT :PRINT "ENTER NUMBER OF DESIRED
PROGRAM" ;-IhPUT CHOICE = IF CH0ICEM THEN
GOTO 90

95 GOTO CHQICEK100
160 REM LAW:UAGE TO ENGLISH DRILL

118 PRINT 'PRINT :PRIKT "HOW MANY WORDS"

; i IfrFUT N ■ C0UHT=6: SC0RE=8

120 ? "{CLEAR)":? "TRANSLATE THE FOLLOWI

NG WORDS INTO EhELISH": PRINT

125 GOSUB 500

130 IF C0UNT=N THEN QOSUB 660

135 IF C0UNT=N THEN GOTO 100

140 PRINT WORD*,
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{n Ihe M a)1 issue o/COMPUTE!, Sieve Sieillbl' rg's ar/,icie 
"Language Lab" was inadverlently published willi. Ihe 
wro ng j;rogralll aCCOlltjJanying it. It is Te/;rinl(u/ herp in 
its entirely. 

An ATARI Learning Program 

Language Lab 

Steve Steinberg 
Washington, DC 

La ng uage Lab is a program to use your A TAR I to 
help you bu ild vocabu lary in a fureig n language. It 
is bas ica ll y a compute ri zed version of that old 
standby of language education , the flash ca rd set, 
a nd I have found it ex tremel y simple and e ffective 
to use, It is structured so that you can drill and 
sco re yo ursel f o n as many words as you like , but I 
find it most usefu l if yo u display a fifteen or twe nty 
word vocabulary drill on the screen , Spot the e r rors 
and revi ew them , then try again. If you have enough 
me mor)'. you can also use it to create a rail' sized 
fore ign language dictionary. 

I have used a ha nd fu l o f French words in the 
progra m example but you can easil y change this to 
an y language you want. Simply change line 55 
LANG$ = " FRENC H" to LANG$ = "GERMAN", 
"SPAN ISH ", .o N A VAJO" or whatever ynu like and 
em er the appropriate word pairs in DATA, 

The DATA , beginning on line 1000 is easy to 
ex pand as yo ur language sk ill increases and can be 
Llsed in conjunction with e ither a self teaching or 
schuoll anguage course . .Just e nter the DATA in 
word pairs, the first in English, the second in 
whateve r language yo u are working with . 

The key to the vocabu lary drills is the rand um 
word subroutine, lines 500 through 550, I n line 
5 10 X = ( I + INT (R ' D'( I )*25» the 25 is equal to 
the number of word pairs e nte red as DATA . As 
yo u increase the number of word pairs b)' adding 
new DATA this number should also be a pprup
riate ly increased . You can a lso alter this line to drill 
yourself o n on ly part uf your total fo reign language 
voca bulary. 

Le t's assume, fo r example, that you have 600 
word pairs in DATA but only want to drill yourself 
on the last 100 words you have emered, I n that case, 

change line 5 10 to X = (500 + I NT(RND( 1)* I 00» . 
Lines 160, 180,260,280,330 and 430 use the 

ATAR I cursor advance and line "up" arrow keys 
to pruvide a fOl'matthat will display as much of 
yo ur language drill or tra nslations on the sc reen at 
one time as possible, but yo u can re place these with 
just "PRINT" stateme nts if yo u pre fer. This would 
be useful if you want to use the prugra m for drill 
a nd transla tion of whole phrases and senle nces 
instead of just sing le words. Don't forgel, however , 
to increase the size of the approp ri ate str ing di
mensiuns (ENGLlSHS,WORDS,TRANSLATE$) 
in line 50. 

One fin a l no te ; if )'o u happen to UlI'n I RI DI S 
2 (a nd if you have a n ATARI computer I don 't 
think yo u can find a belle I' bargain in software) 
you can easil y add the appropriate subroutine to 
use La nguage Lab for Russ ia n, Greek, Hebrew or 
whateve r you wish by adding the fo reign alphabet 
in lower casc. I aln curre ntl y Ll sing the prog ram to 
teach myself C lassica l Greek, I hope this program 
will be useful for budding la nguage students and 
in any case good luck with it, bon chance , a nd auf 
wede rse he n. 

40 REt1 LAl'lGUAGE L~ 
41 REI1 
4S REI1 BY STEVE STEINBERG 
50 0111 LANG$(lS),ENGLISH$(20),~$( 20), 
TRANSLATE$( 20 ), Q$( 2 ) 
55 Lf:iL~="FRa(;H" 
63 PRINT "{ClEAR}" : PRINT " ";LANG 
$;" lJtlGlJAGE L~" 
6S PRHIT :PRHIT 
70 PRINT "1) " ; Lfi'IG$;" TO ENGLISH UOCABU 
L~ [fULL" 
75 PRINT :PRINT "2) ENGLISH TO " ;lJt-lG$;" 

I.OCABULARY CRILL" 
00 PRHIT :PRHn "3) ";lJt>lG$;" TO HlGLISH 

TRAt-1SLATOR " 
BS PRINT :PRHn "4) EtniSH TO ";U44G$;" 

TRAHSLATOR" 
90 PRHIT :PRHn "ENTER t-Ut18ER OF DESIRED 

PROGRAM" ; : IWUT CfflICE : IF CI-[IIC04 THHl 
GOTO 90 

9S GOTO CfflICE*l00 
100 REI1 LAlmAGE TO Ei'l~LISH DRILL 
110 PR I NT : PR nn : F'R HIT "ffl~l t~NY ~()RD:;" 
; : IWUT N: CCUIT=0 : SCORE=0 
120 ? • {CLElKl" : ? "TRH·1SLATE THE FOLLmn 
I-L ~OS nITO EI'LLISH" : PF:ItH 
125 GOSUB SOO 
130 IF CCUlT=N THE~l GOSU8 600 
135 IF CCUlT=N THEN GOTO 100 
140 PRINT I-[JRO$, 
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150 INPUT TRANSLATE*,
166 IF TRANSLATE*=ENGLISH$ THEM SC0RE=SC

ORE+1'COUKT=COUNT+1 = PRIHT "OIPK30 RIGHT

)CORRECT"

170 IF TRANSLATE*=ENGLISH* THEN GOTO 125

130 IF TRANSLATEDENGLISH* TVCM COUNT=C
OUNT+1'PRINT "OFHll RIGHT>WRONG! IT'S

"iENGLISH*'G0TO 125
206 REh ENGLISH TO LANGUAGE DRILL

210 PRINT =PRINT =PRINT "HOW MANY WORDS11

r-W\S\ N = COUNTS = SCORE=8
220 ? "{CLEAR}":? "TRANSLATE THE FOLLOWI

NG WORDS INTO U;LANG$=PRINT

225 GOSUB 500

230 IF COUNT=H THEN GOSUB 60S

235 IF COUNT=N THEN GOTO 260

246 PRINT ENGLISH*.

250 WUT TRANSLATE!..

260 IF TRANSLATE*=WORD* T*£N SCORE=SCGRE
+1=COUNT=COUNT+1'PRINT ll{UP}t38 RIGHT)CO

RRECT"

270 IF TRANSLATE$=WORD* THEN GOTO 225

280 IF TRANSLATE*OU0RD* THEN COUNT=COUN

T+l:PRINT "OJPKll RIGHDURGNG! IT'S "iW
GRD$:GGTO 225

300 ? "CCLEAR>"= PRINT Ltf«;n TO ENGLISH

TRANSLATOR11:PRINT 'PRINT "ENTER ";LANG*

;" WORD"

310 ? ■■ INPUT TRANSLATE*

320 READ ENGLISH*,WORD*

330 IF WORD*=TRANSLATE* THEN PRINT

■C15 RIGHT}";'PRINT ENGLISH*'RESTORE = GQT
0 410

348 IF ENGLISH*OTRANSLATE* Tt€N GOTO 32

0

480 ? "{CLEAR}"=PRINT "ENGLISH TO ";LANG
*i" TRANSLATORS PRINT =PRINT "ENTER ENGL

ISH WORD"

410 ? : INPUT TK*ISLATE*

420 READ ENGLISH*, WORD*

430 IF EHGLISH*=TRANSLATE* TVCN PRINT "i
UP} €15 RIGHTJ11;-PRINT W0RD* = RESTORE ^GOT

0 410

440 IF WORD*OTRANSLATE* ThEH GOTO 428
5^ REh RANDOM WORD SUBROUTINE

510 X=(l + INT<Rt-£Ki>£25>:'

526 RESTORE

530 FOR tt=l TO X = READ ENGLISH*, WORD*
540 NEXT ti

550 RETURN

609 REh SCOK: SUBROUTINE

610 PRINT 'PRINT "OUT OF ";N;" UQCABULAR

V WORDS YOU HAUE CORRECTLY TRANSLATED

OF)

ORE*(100/N>);" PER CENT"
630 PRINT 'PRINT "GO AGAIN CY OR N>";:IN
PUT Q*=IF Q*="Y" THEN RETURN

640 IF Q*=UN" THEN END
1000 DATA CfrEmTWO,DEUX,THREE,TRGIS,FO

UR, QUATRE,RED,ROUGE,BLUE,BLEU,GREEN,UERT
,MAN,HQI1ME/CHILD,ENFANT

1910 WiTA HAT,CHAPEAU,PENCIL,CRAYON,HAH,

JAMBONiEGG,OEUF,CITY,UILLE,COUNTRY,PAYS,

OF,DE,UNDER,SOUS,MONDAY,LUNDI
1620 DATA TUESDAY,fiARDI,WEDNESDAY,MERCRE

DI, SATIH3AY, SflMEDI, SUNDAY, DIMAICHE, YES, 0

UI,NO,NON,OLD,ANCIEN ©

FORTH programmers:

COMPUTE! is

looking for screens

and applications

articles.

PROUDLY PRESENTS: AFFORDABLE

ATARI
®

flNDRQlD RTTflCK

PIGHT YOUR WAI THROIKH LEVELS Of

DEADLY ANDROID GUARDS TO SAVE THE
HUNAWAI NUCLEAR HEACTOR, THEN TH*
TO SAVE IOURSELPI

SOFTWARE

AAARRrGGG-

A ?ASI, FRANTIC CHASE AROUND THE

SCREEN THY1N- TO CATCH SOME CRAZY
CHEATUHES. IP IOU CATCH THE

'•SUPEH-AAAHaRGCC!*. lOU'LL GET A
SUPSH BONUS. BUT DON-T GET POISONED!

5TRRBR5E R55HULT

HOW LONG CAN YOU PROTECT IfOUR
STARBASE FROM THE ATTACKING ALIEN
ARMADA! EACH HIT WEAKENS YOUR FORCE

piv^° HI"aS AM° N°W TH£;('fiE ATTACKING

!2HJ.6|£ C*SSE^E OR 24K DISK

.95 EACH

INTRODUCTORlf OPFER-
JENTIOH THIS AD AND TAXE
11.00 OFF EACH GA«EE

629 PRINT =PRINT "YOUR :5CORE IS MNKSC
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150 It-PUT TRAt~SLATE$, 
160 IF TRAHSLATE$=EHGLISH$ ThHl SCOF:E=SC 
(]\£+1 'CCJlJH1=CCWT+1 'PRIm "{uP){30 RIGHT 
) CffiRECT " 
170 IF TRANSLATEt=EHGLISH$ TItH GOTO 125 

180 IF TRAtt;LATE$( >EHGLISH$ Tltt~ COUHT=C 
ClNT+1 'PRIHT "{Lf'){11 RIGHl)~lROt'lGI IT'S 
" i ENGLISH$ ,GOTO 125 
200 REM ENGLISH TO LAtLUAGE DRILL 
210 PRINT 'PRIHT 'PRINT "I .. ml t1AtW ~.(jF:D:;" 
i,INPUT N'COUNT=0'SCORE=0 
2<."0 ? • {CLEAR)" ,? "TRAN:3LATE THE FOLLOWI 
I{; ~DS INTO "iL~(;$'PRHll 
225 GOSUB 500 
230 IF COUHT =fl THHl GOSU8 600 
235 IF CruHT=N THHl GOTO 200 
240 PRall EfCLISH$ , 
250 It-PUT TRANSLATE$, 
260 IF TRAHSLATE$=~~)RDl TItH SCORE=SCORE 
+1 'COUHT=COUHT+1 ,PRIflT "{UP} {30 RIGHT}CO 
RRECT" 
270 IF TRAHSLATE$=l,lORO$ TItH GOTO 225 
28e IF TRAt'lSLATEt( >l,O;:Ql Tltt·l COUtH=COUH 
T+1 ' PRIHT "{Lf'H11 RIGHT)l,lROHGI IT' :; "iW 
00$ ' GOTO 225 
300 ? • {CLEAR)" ,PRUll ~'lG$;" TO EtlGLISH 
TRAt~SLATOR" ' PRIm 'PRUll "EtHEF: ";LAHG$ 

;11 ~~Oll 

310 ? 'HlPUT TRAHSLATE$ 
320 READ Et-U... I SH$, 1ol0RD$ 
330 IF ~URO$=TRAHSLATE$ TItH PRItH "{UP} 
{i5 RIGHT)"; ,PRUll EflGLISH$ ' RESTORE ' GOT 
o 410 
34fl IF ENGLISH$O TRAtlSLATE$ Tltfl GOTO 32 
o 
400 ? "{CLEAR)" 'PRItH ''EJoRISH TO " ;LAHG 
$;" TRAt·lSLATOF:" , PRItH ,PRUll "EtnER Et·R 
ISH l,lQRD" 
410 ? 'INPUT TRAHSLATE$ 
420 READ EHGLI SH$ , l,lORO$ 
430 IF Et~LISH$=TRAt'l:3LATE$ THHl PRHll "{ 
lJlH15 RIGHT}" ;, PRHll ~,[JRD$ ' RESTORE ' GOT 
o 410 

440 IF ~·lORD$( >TRAHSLATE$ TItH GOTO 42£1 
500 REM F:Ai'Oml ~[)RD SU8~~OUTI HE 
510 >~=( 1 + HIT( RJ[)( 1 )*25:0:0 
520 RESTORE 
53£1 FOR t1= 1 TO >~ , READ OCLI SHL l·lORD$ 
540 t~E)(l M 
550 RETUF:fl 
600 F:EM SCORE Slf>ROUTHlE 
GHl PRHll ' PRH1T "OUT OF "; N; " UOCABULA~~ 
'i' ~fJRDS 'tOll HAI)E CORJ;~ECTL 'I' TRAt·l:3LATED 

";SCORE;" . " 
620 PRIHT ,PRHll "\'OUR :;COF:E IS "; ItH( SC 

COMPUTE! 

0RE:t( 10~l/m);" PER CEm" 
630 PRIHT 'PRHH "GO AGAIN ('i' OR tW'; ' Hl 
PUT G,t$ ' IF Q$="Y" THEfl RETU~t-l 
640 IF 0$=" W TfHl Ef(J 
1000 OATA Ot-E, UfL HlO, DEU>(., THREE, TROIS, FO 
~,QUATRE , REO, I''OUGE, BLUE, 8LEU, GREEt·l,. UEF:T 
,!'W.j, 1il1t1E, CHILD, HFAHT 
1010 OATA HAT, C3iPEAU , PH1CIL, C".WOH, HAtl , 
Jt:ffiot·j, W:;, OEUF, CITY, UILLE, COUtnRY ,PAYS , 
(f, DE, Utfi:R, :;oIJ'3 , t1lNOAY , LlJ4D I 
102£1 OATA TUESDAY, t'1f:4<DI , lolEDtlESDAY, t'H:CRE 
DI, SATURDAY, Sf:t1EDI , SUt40A\', DH1AtlCHE ., YE::; , 0 
UUlQ, tUL OLD, AHCIEtl © 

FORTH programmers: 
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looking for screens 
and applications 
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:PROUOLY PRESENTS: AFFORDABLE: 
.. ATARI® 

.. ANDPoOID ATTACK 

PIOIn' rOI1fi VAT THROl"C1f LE:V tLS OF 
O£.U)LY ""'I OROID cu.ums 11) S AV E t'IIE 
RIJN 4 ... ,U HOClLUl R£AcroR , 1'1f~ TRY 
TO S AVE YOURSELf' 1 

A. I'ASr . PR.O."l' I C CHASE AROUND TilE 
SCRUN TllrIN: TO CATCH SOliE CRAZl 
CR ti.T LlRES. l ' YOU CATCI! THE 
' · SI1P£lI . AAUHHGCc r a , YOU ' LL en A 
SUPER &oN US, BlIi' DON' T ef:'!' POI SONEDI 

STAPoBASE ASSAULT 

11011 LONG CAN rou PROTECT rOUR 
STA.R8.U E I'fIOlt THE A'I'T ACKI NC ALl l-lI 
.lJUI.l1U.? U CH 1111' w~s YOUR PORCE 
~~~4~I:Ci!~~ NOV 1'IIE'! ' II£ ATTACJ<ING 

SOFTWARE 

~~ft'~ ' ~~\ .~ 
~: 

1'08 Iiil C4SSK'M'E Oil: 241 OISK 
;~; ~I.~. SlIP£!! Cl.f.PtlICS . OMU t , 8 .9S EACH 

~. oo PtR OIOtH POI! SHIPPI NG. 

IItl'RODO::'l'OIlY O"'£lI, 
1WtT1 0H r 8 1S AD .vID TU£ 
,1. 00 OP' EACIi C.utI;I Prehelland Software .. 

2005 A WHITTAKER RD .. 

YPSILANTI, MI .. 48197 
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,-\ map oj the significant machine language routines in

the VIC Super Expander. You can translate these

hexadecimal numbers into decimal, then SYS to them and

watch the effects.

VIC Super

Expander

Memory Map
Chuan Chee

St. Catharines, Canada

General Input/Output Routines

AOOO-A001 Vector: RESET($A044)

A022-A003 Vector: XMI ($A077)

A004-A008 ROM itlentifieation ('aOCBM')

A009-A010 Table: function kev numbers

A011-A043 Table: initial Function key definitions

A044-A076 RESETroutine

A077-A08A NMI routine

A08B-A0BE Parse KHV(gel parameters and elieek syntax)

A0BF-A131 Display all function key definitions

Al 10-A11C Prim n + thr$(:ll)'antl an optional ■ + '

Al 1D- A131 Print° + chr$( 13)1 and an optional' +'

A132-A135 Table: ASCII string for output ('key'backwards)

A136-A13F Table: ASCII siring for out put C° + chr$(l 3)'

backwards)

A140-A149 Table: ASCIIstringforoutputC°+chr$(S4)'

backwards)

A14A-A17A Delete current function kev siring (key number

in .X)

A17B-A1B0 Insert stringinto I unction key definition area

A1B1-A1BE Locate function key definition (key number in

.X. return index in .Y)

A1BF-A213 Table: new BASIC keywords in ASCI I form

A214-A237 Table: vectors corresponding to new BASK!

tokens (SCCtoSDD)

A238-A2A1 Initialize kernal vectors, I/O, RAM

A2A2-A2CI Table:kernalvectors(L,H)

A2C2-A2C7 Warm startroutine

A2C8-A317 Output a character to device 3 (char in .A)

A3I8-A336 End music mode

A337-A365 Interpret keyboard matrix inpul

A366-A369 Table: keyboard matrix code for function keys

A36A-A371 Table: conversion pattern for function keys

A372-A394 IRQroutine

A395-A3A5 Inpul a char from any device (device number

in$99)

A3A6-A3B3 Output a char to any device (char in .A, device

nuin in$9A)

A3B4-A3F1 Input each char from keyboard buffer

A3B4-A3E7 Handle'RUN'key

A3E8- A3F1 Handle 'RETURN' key

A3F2-A3FC Input from device 0

A3FD-A406 Print an error message in GRAPHIC 0 mode
(error token in .A)

A407-A4B9 Lexically analyse BASIC source line (translate
to tokens)

A4BA-A503 Print BASIC tokens in ASCI I form

A504-A529 Start new BASIC statement

A515- A523 Handle new tokens ($CC to $D6)

A52A-A58A Getand evaluate an expression

A558- A58A Handle new function tokens ($1)7 to S 1)1))

A58B-A596 Table: BASICvectors for RAM

A597-A5A4 Change BASIC vectors duringRESET

Music Routines

A5A5-A5D0 Save current sound table (address of table in

.X..V)

A5DI-A601 IRQ music driver

A602-A625 Table: conversion lor note index to frequency

A626-A6E5 Interpret music modecharacters (char-in .A)

A629-A643 Execute 'O' command, default 3

A644-A65D Execute:*T command, default0

A65E-A674 Execute's'command,default 4

A675-A686 Execute'V command, default 7

A687-A693 Execute *R'command

A694-A69B Execute *P" command

A69C-A6A7 Execute'Q'command

A6A8- Play new note (note index in .Y)

A6AB-A6B3 Save new sound table when previous note
finishes

A6B4-A6B9 Common return routine

A6BA-A6CD Play notes 'A' to 'G1

A6CE-A6DA Execute *#' command

A6DB-A6E5 Execute *$'command

A6E6-A6EC Table: conversion for notes to note index

A6ED-A6EF Table: conversion for octave to base note index

A6F0-A6F9 Table: conversion for tempo to duration (jiffies)

Parsing New Command Routines

A6FA- Look (brand evaluate first l-byteand two 2-byte

parameters

A6FD- Look for and evaluate two 2-byte parameters

A700- Look for and evaluate one 2-byte parameter

A714-A71B Save one 1-byte parameter (parameter in A.

index in .Y)

A71C- Look lor and evaluate two 1 -byte parameters

A71F-A72B Look i or and evaluate one I-byte parameter

A72C-A73F Parse GRAPHIC (get parameters and check

syntax)

A740-A762 Parse CIRCLE

A763-A7A4 Parse DRAW

A7A5-A7BC Parse POINT

A7BD- ParseCOLOR

A7C8-A7CE Go to execute commands after parsing

A7CF-A7D8 ParseREGION

A7D9-A7DC ParseSCNCLR

A7DD-A7E9 PatrseSOUND

A7EA-A809 Parse CHAR

A80A-A810 Parse PAINT

,<14 COMPUTE! July, 1982. !~ue 26 

A ma.p of the significant machine la.nguage routines in 
the VIC Su.per EX/HL/lder. Vou ca.n Im,ns/ate Ihese 
hexadecilllal nu.mbers illio decilllal, Ihen SVS 10 Ihellllllld 
wlIlch the effects. 

VIC Super 
Expander 
MemoryMap 
Chuan Chee 
Sf. Catha rines, Canada 

Genera l Input/O utput Routin es 

AOO O-AOO I Vcc 'or: RESET (5A044) 

A022-A003 Vec 'or: N~ II ( AOii) 
A004-A008 ROr..'1 idenlilic:tlion ('aOC B r.. f ') 

A009-AOI O Table: function key numbers 

AO II-A043 Table: init ia l fu nclio n kc), dcfinilions 
A044·A076 RESET ro utine 

A077·A08A N M I routine 
A08B-AOBE Parse KEY (ge l paramclcrs and check srnla:.: ) 

AOBF-A 13 1 Displa )' ;a ll functio n key dcfinilions 
A II O-A ll e Pr int ,o+ chr (:\·I),a ndan o plion'll ' + ' 

A ll D- A 13 1 Pr illt .o+ ( hl-$ ( 13), and 311 opr iol]a l ' +' 
A 132-A 135 Table: ASC II Si rin g for OUlplll Ckcy' backwards) 

A 136-A 13F Tab le: ASC II 51 ring forOlIlput ('0 + chrS( 13), 
backwards) 

A 140-A 149 Table : ASC I I SI ring foroll l put ('o+ c h r , (3<1)' 
backwards) 

A 14A-A 17 A Dele le currem fun ctio n key stri ng(kc)' n umber 
in .X) 

A 17B-A 1 BO I rISer! Sl ring into fUI1CtiOi I kcy dcfini t ion a rea 

AlB I-A I BE Locate fll nctioll key definit io n (kC)' number in 
.X. return index in .Y) 

A I BF-A2 13 Table: ne\\' 8 AS I( : keywords in ASC I I form 
A2 14-A237 Table: VCCLOI'S cOITcsponding to new BA SIC 

tokens ( CC: to · DD) 

A238-A2A I Initiali ze kel"lla l vec to rs, 110, RAi\1 

A2A2-A2C t Table: kern:!1 \ 'CClOrs (Ll-! ) 

A2C2-A2C7 \ Vann sla rt rou t inc 
A2C8-A3 17 Ou tpu t a character to device:1 (cll ar in ,A ) 

A3 18-A336 Elld music modc 
A337-A365 Int e rpn.:1 keyboard mat rix input 
A366-A369 Table: keyboa rd malrix code le)r runction kc ys 

A36A-A37 1 Table : cOlw cl'sion patte rn ror funct ion keys 

A372-A394 I RQ rou tin e 
A395-A3A5 I nput a cha r froll1 an )' d t: vice (d evice numher 

in 99) 
A 3A6-A3B3 Ou tput a char 10 any device (char ill ,A, dev ice 

num in 59 A) 
A3B4-A3F I Input each char from kC}'buard buffer 

A3B4- A3E7 Ha nd1c' R ~. ke ), 

A3ES- A3F1 Hand le 'RETURN' kc)' 
A3F2-A3FC I nput fro m device 0 
A3FD-A406 Print an crror message in GRA PH Ie 0 modc 

(e rror IUken in .A) 

A407-A4B9 Lex ica ll y analyse BASIC soun;e lint.: (translat e 
IU tokcns) 

A4BA-A503 Prin t BASIC tokens in ASC I I form 

A504-A529 Slan l1e\\' BASI C st' ll.Clllc nl 

A 5 15- A523 Handlcl1cwlOkcns ( CCto (6) 

A52A-A58A Get a nd eva lu:uca n cx press io n 
A558- A58A Ha ndle new fun ctio n tokcns ( D71O , DO) 

A58B-A596 Table: BAS IC vcc tors for RAi'. 1 

A597-A5A4 Change BASI C \·CClOrs during RESET 

Mu sic Routines 

A5A5-A500 Save CUITent so und 1:lble (add rc ss of tahlc in 
.X .. Y) 

A5DI ·A601 I RQmusic drivcr 

A602-A625 Table: convcrsion rUl' noic index lO freque ncy 

A626-A6E5 Int erprel music mode charactc rs (char in ,A) 
A629-A643 Execut e '0' command . dcfault:1 
A644-A65D Execut c 'T' cOlllma nd , dcfaull 0 

A65E-A674 Exccutc 'S' cOlllmand . dcf~ltIlt ,I 
A675-A686 Execute ' V' cOlllmand . defau It i 
A687-A693 Executc ' R' cOlllma nd 

A694-A69B Excn ll c ' I" cOlllllland 

A69C-A6A 7 Execlil c 'Q' cOllllllalid 

A6A8- Pia ), nc\,' no tc (nutc index in , Y) 

A6AB-A683 Savc I ll.; \\" sound table when previuus 1I0lc 
fin i!oo hes 

A684-A6B9 COlll lllon re turn rout inc 
A6BA-A6CO Pb }' not cs 'A' to '(; ' 

A6CE-A6DA Execu lc '#' cornmand 

A6DB-A6E5 Execlltc 'S' COl II lila nd 
A6E6-A6EC Table: couversion for flOIC S 10 notc index 
A6EO-A6EF Table: conve rsio n for o<'l ave 10 IXlse note iudex 
A6FO-A6F9 Table: co nvers io n for lem po 10 du rat iou ( jiffies) 

Pa rs ing New Command Routines 

A6FA- Look for and cva lua te first I-bytc and tWI) 2 . bpt.: 
paramcters 

A6FD- Look fur and eva luat c two 2-h)'tc parai llc icrs 

A 700- I.ook for alld evalua te one ~.byl c paramc tcr 
A7 14-A7 1B Saveolle l. byle paril lllclcr (parametcrin.A. 

index in . Y) 

A 7 1e - Look Ie)!' allli cvaillai c IWo I-byte paramctc rs 

A 71 F -A 72B I .ook for :md c..'\,;l lualc ont: J·b\ I (' parameter 

A 72C-A 73F Parse eRA PH Ie (g-c t paramelcrs and check 
sy ntax) 

A 740-A 762 Parse (: 1 RCl. E 
A 763-A 7 A4 Parsc ORA \V 

A7A5-A7BC Parsc POI N'I ' 
A 7BO- Parse COLOR 
A 7C8-A 7CE Co to cxecutc co tnlll ;Ifl(l s afle r parsin g 

A 7CF-A70S Parse REG ION 
A 709-A 70C I""'se SCNCI.R 
A700-A7E9 P" rscSOl,;NO 
A7EA-AS09 Parse C H AR 
A80A-A8 10 Parse PA I NT 



VIC-20 VIC-20

WE SELL FUN!™
GRAVK ROBBF.RS $13.95

Introducing ihc 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.

TREASURES

OF THE BAT CAVE S19.95

Battle (he vampire bats as you

search their cave for gold bullion.

Fasi, real time action will keep you

playing for hours. Of course, you

are in a different cave every time

you play.

COSMIC DEBRIS S14.95

This highly addictive arcade type

game will keep you battling the

aliens for days.

NIGHT RIDER

High speed night

simulator.

$12.95

time driving

STREET SWEEPERS $14.95

Gobble up all of the dots in the

maze before Ihe ensuing nemesis

gets you. The maze is different

every lime, and if you succeed in

getting all the dots, you get progres

sively harder mazes to complete as

your skills increase. Docs this sound

like Pac Man? It isn't! Highly rec

ommended and extremely addicting.

Send for free catalog.

All programs fil in the ttandard VIC memory, and can be controlled from the keyboard.

All programs on cassette tape.

Ordertnx—Please add SI.SO p<istage and handling per order.

PA residents pleate add rt"i sales tax.

VIC-20'

VICTORY SOFTWARE INC.
2027-A H. J. Russell Circle. OIeIm Park. PA 19117

(115) 576-5625
VIC-20

NEW VIC-20 AND PET PRODUCTS

COMMUNICATION CARTRIDGE

Makes VIC into dumb terminal with selectable

parameters.

Model MW-300 49.95

•**V-DATA BASE CASSETTE***

Allows user to input mail lists, and mini

inventories.

Model MW-301 29.95

,3 B|T D|G|TAL TO ANALOG CONVERTER

AND 8 CHANNEL ANALOG TO DIGITAL

CONVERTER*™

Allows your ViC or PET to output analog signals.

Plugs into your parallel users port. Has capability

for 8 channel analog to digital conversion.

Model MW-304p PET 139.95

Model MW-304v VIC 129.95

MICRO WORLD ELECTRONIX INC.

6340 W. Mississippi Ave.

Lakewood, Colorado 80226 C303) 934-1973

WUNDERWARE

PRESENTS

GAMES FOR

YOUR VIC-20
These games and many more! 5erxJ 5Cc (refundable with order) (or

catalog and free program listing.

THE MAD PAINTED

Ihis game is a htile unique

and a lot of fun. vou control

a point txush. moving it

around a colorlul more

voui \<X> is to pairi the entire

it;we Thrs is nol as easy as

ii sounds, becose n the

maze with you are two vora

cious Bristle Biieis (they love

paint brushes] Occasionally

you will recetve a visit from

an Invisible Stamper who

leaves footprints in you fresh

pant Requires 1 oystick

$9.95

SPACE RESCUE!

Fvi. 1 oices have dapped

three cf your men deep in

the perilous depths of the

dreaded Dromedary Cav

erns on the pionel of Kom-EI

Voj cor rescue them, but

the tunnel to the lowei

chamber is narrow and fun

ol hotards A single player

game against time. Space

Rescue keeps the top score

ol "he day on the scieen Re-

qunes joystick.

$9.95

Price includes Postage & Handling

Foreign orders and COD's: Please add S3 00

Catalog is included with order.

Piices are subject to change without notice.

Send check Oi money order to:

SNAKE!

A lost and fun oction gome

foi one piqyei. voure q big

srave roaming around the

screen. Mice. 'ODDiis, eggs,

and feet appear at random

vour mission in We is to oite

these targets vou have to

be quick—the targe's dont

slay for long. The main prob

lem 15; you always seem to

be running into 'he wail c

into yourself (the longei you

play, the longe'. ana harder

to avoid your faiil1 Snatiei

Keeps high scoie and re

quires a pystick

$9.95

pnwunderware
LmJ P.O. BOX 1287. JACKSONVILLE. OR 9753O

VIC-2D is a registered trademark of Commodore Business Machines.

Assembler

VIC-20 VIC-20'" 

SOFTWARE INC' 

WE SELL FUNf
M 

TREASURES 
Ot' THEBA.T CAYE 519 .95 
Bau le the vam pire balS as you 
search their cave for gold bullion. 
Fast. realtime action will kttp you 
playing for hours. Of cou r~. you 
are in a different cave every time 
you play. 

COSMIC IlEBRIS 514.95 
This high ly addictive a rcade type 
game will keep you battling the 
aliens for days. 

GRA YE ROBBt:RS 513.95 
Introducing the liut GRAP H IC 
ADVENTURE ever available a ll the 
VIC-201 With rClllislic 1Iudio·vistHlI 
effects, you explore an old descried 
graveyard and actually sec the perils 
thaI lie beyond. 

NIGHT RIDER S12.95 
High speed night time driving 
sim ulator . 

STREE..swn:pt:RS 5 14.95 
Gobble up all o f the dot s in the 
maze before the ensuing nemesis 
gelS you. The maze is dirrcrcnt 
evcry time, and ir you succeed in 
gctting all the dots, you gct progreso 
sively harder mazes to complctc as 
your skills increase. Docs this sound 
like Pac Man? It isn ' t! Highl y r~' 
ommendcd and clCtrcmely addicting. 

Mild 1lJ' Irn. rUlulo,. 
AI/ p'o~'ums fir ill Iht' J/ulldurd VIC mt'mory. ulld C'QII bt' C"9nlrollt'ri I,om Iht' kt')"/Joq,d. 

All pro~ffJms 1111 C'QlSt'lIt'IUpt'. 
O,dt'ml~-l'ltrJM udd 1/.50 potlU~t' und hu"dlill~ pt'l ordt'f. 

I>A rt'sidt'nlS plt'lI~ IIdd 6~ sola lUX. 

VICTORY SOITWARE INC. 

VIC-20'" 

2027·A s. J . Musst ll Circle, Ello:in~ Park . PA 19 11 7 
(215) 576·5625 

VIC-20'" 

WUNDERWARE~ 
PRESENTS 

GAMES FOR 
YOURVIC-20 

These games and many more! Send SOc (refundable .... 'llh ordefjfor 
c atalog and free program hstlng 

THE MAD PA INTIR SPACE RESCUE! 
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$9.95 Keeps hogn score and 10 

Price includes Postage & Handling. 
Foreign ordefs and COO·s: Ptease odd $3.00 
Catalog is inctuded W ith crde!. 
Prices are subject to change WIthOut notice 
Send check or money croo to; 

mmI ':X!c!K~6~~fo~t~[Q~30 
VtC·20 is a registered Irodemolk o f Commodore BUSiness Machines. 

$9.95 

NEW VIC-20 AND PET PRODUCTS 
···COMMUNICATION CARTRIOGE"· 

Makes VIC into dumb terminal with selectable 
parameters. 
Model MW-300 49.95 
·"V-OATA BASE CASSETTE"· 

Allows user to input mail lists, and mini 
inventories. 
Model MW-301 29.95 
·"8 BIT OIGITAL TO ANALOG CONVERTER 

AND 8 CHANNEL ANALOG TO DIGITAL 
CONVERTER··· 

Allows your VIC or PET to output analog signals. 
Plugs into your parallel users port. Has capability 
for 8 channel analog to digital conversion. 

Model 
Model 

a
· · ~.;:~ 

·~· ;i . .-r-E . . 

• 

MW-304p 
MW-304v 

PET 
VIC 

139.95 
129.95 

MICRO WORLD ELECTRONIX INC. 
6340 W. Mississippi Ave. 
Lakewood. Colorado 80226 (303) 934-1973 

VIC-20 
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A811-A817 Parse RPOT

A818-A81B ParseRPEN

A81C-A81F ParseRSND

A820-A823 ParseRCOL

A824-A827 ParseRGR

A828-A842 Parse RDOT

A843-A846 Parse RJOY

A847-A84E Look for first 1-byte parameter

A84F-A866 Indirect jump to execute new commands (pointer

in parametersave area in -X,.Y, command

index in .A)

A867-A878 Table: vector to execute new commands (H)

A879-A88A Table: vector to executenew commands (L)

Execute New Command Routines

A88B-AA22 Execute GRAPHIC

A8AB-A94E Handle GRAPHIC 1,2,3 if previous was 0.

A8D4-A942 Transfer BASIC program to above

$2000 and execute CLR

A943-A94E Make screen at $ IE00 and character set

at $1000

A94F-A9AB Handle GRAPHIC: -1

A967-A9AB Transfer BASIC program down to old

location and execute CLR

A9AC- A9B7 Handle GRAPHIC 0 if previous was 1,2,3

A9B8- AA22 Sei up proper GRAPHIC screen

AA23-AA28 Execute RGR

AA29-AA6A Execute COLOR

AA6B-AA84 Execute REGION

AA85-AA8B ExecuteRCOL

AA8C-AAE6 Execute RDOT

AAE7-AAF1 Execute POINT

AAF2-AB12 Execute SCNCLR

AB13-AB22 Execute DRAW (cTO x.v ...)

AB23-AB34 Execute DRAW (c,x,yTO x,y...)

AB35-AB54 ExecuteSOUND

AB55-AB69 Execute RSND

AB6A-AB76 Execute RPOT

AB77-AB7D Execute RPEN

AB7E- 1*101 a single point (mm parameter save area

AB86-ABE4 Plot a single point from beginning scaled \,Y

coordinates

ABE5- Set up pointers to character and colour memory

ABFA-AC0A Set up pointer to colour memory

ACOB- Draw a line with a new starling coordinate

AC11-AC92 Drawa line starting from previous coordinate

(usinga version of Bresenham's DDA algorithm)

AC93-AD12 Execute CIRCLE (using principal ofdigital

differential analyser (DDA))

AD 13- Convert starling angle to radians

AD19-AD22 Divide I-"AC# 1 by 16

AD23- Calculate new scaled \ and Y coordinate on locus

AD39-AD6B Calculate unit offset * scaled radius

AD6C-ADDE Execute PAINT

ADDF- Check for possible new lower bound pivot

coordinate

ADE8-AE01 Save pivot coordinate

AE02-AE0B Check for possible new upperbound pivot

coordinate

AEOC- Check ifable to PAINT a coordinate

AE0F-AE1E Check ifable to PAINT a coordinate (X,Y

in .A,.Y)

AE1F-AE23 Move beginning scaled X,Y coordinate to.A,.Y

AE24-AE3B Check if coordinate has been already plotted on

AE3C-AE44 Move beginning scaled X coordinate to the right

AE45-AE51 Move beginning scaled X coordinate 2 to the left

AE52-AE56 Flag'FORMUL.A TOO COMPLEX'error

message

AE57-AED9 ExecuteCHAR

AEDA-AF13 Execute RJOY

AF14-AF33 Set up correct VIC chip screen registers

AF34- Save number ofcoordinates and colour register

AF39-AF3E Save colour register

AF3F-AF47 Copy beginning from ending staled X.Y

coordinate

AF48-AF75 Scale Xand Y coordinates

AF76-AFB0 Scale X or Y coordinate lo the range 0 to 159

(.X=.A*coordinate*2/256) (number ofcolumns

or rows in .A)

AFB1-AFBA Table: vector to map Y coordinate to colour

memory (L)

AFBB-AFCE Table: vector to map X coordinate to character

memory (L)

AFCF-AFE2 Table: vector to mapX coordinate to character

memory (H)

AFE3-AFE5 Table: bll set for colourmemory

AFE6-AFE6 fnoi used -contains S00)

AFE7-AFEE Table: bit mask for highrcs mode

AFEF-AFF6 Table: bit mask for multicolour mode

AFF7-AFFA Table: bytes lo plnl in multicolour mode

AFFB-AFFE Table: conversion factor for VIC chip screen

registers

AFFF-AFFF (not used—contains $AA)

Note:

(H): high byte ofa two-byte address

(L): low byte of a two-byte address

Vector: two-byte address used for indirection of

execution

Pointer: two-byte address for data

Index: one-byte offset fora table

General RAM Area

0024 Number oi coordinates

0024 Flag: colour register mode ($FF= multicolour,

$00 = highres)

0024-0025 Pointer: Newsian of variables/start of BASIC

mcmiin

0026 Temp area for building VIC chip registers/for

building character byte / for saving start of

BASIC(L)

Current Coordinates

0062 Ending scaled X coordinate (0 to 159)

0063 Beginning scaled X coordinate (0 to 159)

0064 Staled X difference (absolute value)

0065 Ending scaled Y coordinate (0 to 159)

0066 Beginning scaled Ycoordinate (0 to 159)

0067 Scaled Y difference (absolute value- 1)
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A81l-A817 Parse RPOT 

A818-A81B Parse RPE N 
A81C-A81F Parse RSN O 

A820-A823 P"rse RCOL 

A824-A827 Pa rse RG R 

A828-A842 Parse ROOT 

A843-A846 Parse RJOY 

A847-A84E Look for fi rst I-byte parameter 
A84F -A866 I nd irectj u mp lO execut e 11 ('\\" cOlllma nds (pointe .-

1(> parameter save area in .X .. Y. command 
index in .A) 

A867-A878 Table: vCClo r 10 execute new commands ( J-I ) 

A879-A88A Table: veclu r to execute new comrnands (L) 

Execute New Command Routines 

A8SB-AA22 ExecUl c GRAPH IC 

A8AB- A94E Ha ndle GRAPH IC 1.2,3 ifprevio ll s was O. 

A8D4-A942 Trans fe r BA S IC prv!{l"illII [0 "bo\'c 
S2000 a nd execute C LR 

A943-A94E Make scree n al S I 1.::00 and character SC I 

a l S 1000 

A94F-A9AB Handle GRAPH IC 4 
A967-A9AB Transfer BAS IC program down to old 

locat io n and e xecut e Cll{ 

A9AC· A9 B7 HandleG RAPI-II COi r p rcvio ll s \\',ls 1.2.3 
A9BS- AA22 Sct lip prope r GRAPH IC sc reen 

AA23-AA28 Execlile RGR 

AA29-AA6A Exenlle CO LOR 

AA6B-AA84 ExcclItc RECIO N 

AA85-AA8B Exec lil c RCOt. 

AASC-AAE6 Execli le ROOT 

AAE7-AAFI Execlite PO INT 

AAF2-ABI2 ExeClIteSCNC I.R 

AB 13-AB22 [xcnlle OR A W (c TO x,y, ,) 

AB23-AB34 EXCCLI lC DR A W (c.x,y TO x.y .. ,) 

AB35-AB54 ExcClll e SO L N D 

AB55-AB69 Execlite RSND 

AB6A-AB76 Exccille RPOT 

AB77-AB7D Execli te RPE N 

AB7E

ABS6-ABE4 

Pio l a ~inglc po illl f rom par<1lllctcr ~avc area 

Plot a single po im fro m beginnin g sca led X.V 
coord inates 

ABE5- Sel up poi n ters 10 charact e r and colo llr memo r y 

ABFA-ACOA Sel up pointer 1O colo ur m emory 

ACOB- nr .. \\' a line with a new $l;Irl iug coord in <lt e 

AC ll-AC92 Dra\,' a Ii rH: start in g fronr previolls coordina te 
(usi nga ve rsion of Brescnha m's DDA algor ithm) 

AC93-ADI2 ExeclIIe C I RC LE (using principa l ofdig iL;d 
differentia l ana lyse r (D DA )) 

ADI3- Convert starlin g angle to rad i an~ 

ADI9-AD22 Oi" ideFAC#1 b)· 16 

AD23- Calcu la te new SGlled X and Y coord illa te OllloCliS 

AD39-AD6B Calcula te unit offse t * sca led radius 

AD6C-ADDEExecutc PAI NT 
ADDF- Check f'or pc )ss iblc new lower bo und pi vot 

coordinate 

ADES-AEOI Save pivot coordinate 

AE02-AEOB C heck ror poss ible new u pper bound pi VO I 
cOOl'dina te 

AEOC- Check i f able Lo PAI NT a coord inate 

AEOF-AEIE C hcck ifable (() PA I NT acoordinate (X. Y 
in .A, .Y) 

AE IF-AE23 Move beginning sca led X. Y coordi na tc 10 .A .. Y 

AE24-AE3B C heck ifcoordinalc has becn a ln::ad}1 ploucd o n 

AE3C-AE44 Move beginning scaled X coordinate 10 the rig ht 
AE45-AE51 ~vl ove begin ning scaled X coordinate 2 [() the le i"t 
AE52-AE56 Flag'FO RM ULA TOO COM PLEX' e r ro r 

message 
AE57-AED9 ExCeLli C (:I-I A J( 

AEDA-AF13 execlile RIOY 

AFI4-AF33 Setup correcL V Ie chip screen registe rs 

AF34- Save number ()f coordinales <I lrd colo ur reg iste r 

AF39-AF3E Save co lour registe r 

AF3F-AF47 Copy beginn ing frotH e nding scaled X. Y 
coordinate 

AF48-AF75 Scale X and Y (:oo rdina tes 

AF76-AFBO Scale X or Y coord inate 10 the ra nge 0 to 159 
eX == .A*coClnlinate*~/256) (numbe r of columns 
orrows in .A) 

AFB l-AFBA Table: vector to map Y coord inat e IO co lour 
me mo r)" (L) 

AFBB-AFCE Table: veLlor to map X coordina te to characLer 
memory (L) 

AFCF-AFE2 Table: vCLlor 10 map X c(lorriinatc II) cir;1ractc r 
Illcnro ry( I-I) 

AFE3-AFE5 Table: bit set fo r colour me rl1 0 ry 

AFE6-AFE6 (nol used -contaills SaO) 

AFE7-AFEE Table: bit mask for high res mode 

AFEF-AFF6 Table : b it nlask ror mul ticolour mod e 
AFF7-AFF A Table: b}IICS to pl()1 il l Illull ico lou r mode 

AFFB-AFFE Ta~le: conversio n bell)!' for V Ie ch ip scree n 
reg isters 

AFFF-AFFF (not used- contains$AA) 

Note: 
(H): 

(L): 

Vector: 

Pointer: 

Index: 

Iligh bYleo fa two-byte addn.:ss 

low byte of a two-byte address 

two-byte address used for indi reuion or 
cxeclil io ll 

lwo-byte address fc , r data 

o lle-byte offset fo r a table 

General RAM Area 

0024 N umbe rorcoordinat cs 

0024 Flag: colour regislcr mock ($F F == multico lou r . 
SOO = high res ) 

0024-0025 Pointer: Ncw stan of\,<ll"iablcs I slart of BAS IC: 
m em o!'y 

0026 Tem p area fo r building V 1( : chip reg isters ! j"CII' 

bu ilding character bytc I for sav in g sla r l or 
~t\S I C(L.) 

Current Coordinates 

0062 End ingsealed X coord inate (0 to 159) 

0063 Beginning sGlled X coordina le (0 to [,;;~I ) 

0064 Scaled X difTerence (a bsolul e va lue) 

0065 

0066 

0067 

End ingsGllcd Y c()orci illCite (0 to 159) 

lkginn illg scaled Y coo rdinal c (0 w 159) 

Scaled Y d irference (absolllle va lue - I) 



World's Most Cost Effective Development System
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•Type your programs directly
from your Commodore VIC-20

keyboard into the built-in

4 kilobyte ROM emulator

•Jumper direct to target

ROM socket

• Test programs in circuit

• Burn them direct to EPROM

with built-in EPROM pro

grammer and power supply

• Burns & runs EPROMS

for the Commodore VIC-20, too

•Software on EPROM included

• Comprehensive 25 page manual

• Fits EXP PORT or SUPER EXP

Leaves user PORT free

PROMQUEEN CARTRIDGE COMPLETE ONLY $169.50

manual available separately for $20.00 credited on cartridge purchase

Jumper Cable, 2 ft: $18.50 with cartridge; 2732A EPROMS $12.50 each with cartridge

Gloucester Computer Bus Co.
6 Brooks Rd., Gloucester, MA 01930

617-283-7719

Shipping charges for all items extra, Mass, residents add 5% tax.

VISA AND MASTERCARD ACCEPTED

TAVLOHMADE SOFTWARE • TAVLORMADE • COMMODORE DEALER

tor the COMMODORE VIC-20

AEROBICS POINTS

CALCULATOR

Now you can monitor your fitness program.

Enter your lime and (distance) lo learn your

exact aerobics points earned and calories

used. For distance activities learn your

yards/mm . M.P.H.. and min./mile. Save

your weekly, monthly, and year aerobics

points totals on the tape datassette. See a

bar graph on the screen o! your average

weekly aerobics points for each month.

Easy to use. all selections are made from a

menu by a single keystroke.

Two programs come on one tape cassette:

One lor the basic VIC-20 (3583 bytes) will

calculate aerobics points for running, walk

ing, cycling and swimming. The second

program squires 3K memory expansion,

and will also calculate aerobics points for

25addilional activities.

Cassette and manual...U.S. $24.95

(U S and Canada shipping/handing Si 50)

(Foreign shipping/nanohung S3 OOi

TAYLORMADE SOFTWARE

P.O Box 5574

Lincoln. NE 68505 VISA'

(402) 464-9051

VIC-mendous

Software

Clowns Tank Invader

Air Targets Break-Away

Depth Charge Dungeon X

Easy Hi-Res. Easy Multi-Color

Guided Missile Gunner

Nuclear Attack Replace

Robots Tank Battle

Each For Only 59.95

Chomper *12.95

Brain Warp S12.95

Music Machine $12.95

CWTrainer '15.95

RANDOM ACCESS

COMPUTERS
120 Benning Drive

P.O. Box 1453

Destin, Florida 32541

Ph: 904-837-7201

COMMODORE DEALER

MIGHTY "V"

TO THE

RESCUE

VIC 20'

BUSINESS AND HOME SOFTWARE
That'll KNOCK your Mainframe OUT!!

BY TSASA

Now available on cassettes -

3 I
3 2.
3 3

: 4

"1 5
6

3 7.
1 8.

9

10

111
.12

113
14

15

16

17

18

119
20

121
,22

123
!24

125

126.
127

128

129
30

131
32

I 33.

.34

135

36

!37

38
:39

40

4!

1:42
!43

44

145

46

47

48

:49

50

THE MORTGAGE CALCULATOR C

THE GASOLINE UN-GUZZLER C .

THE BILLING SOLVER

THE CLIENT TICKLER CP

THE TAPE GEN! C P
THE ACCOUNTANT C P

THE BAR CHART C P

CASH FLOWC

THE DEPREDATORC

BUSINESS INVENTORY CP

THE BIDDERC

THE TEMPERATURE CONVERTER C

FIND THE WORDS CP

DEAR DIARYC

PROFIT SHARING PLAN C

LEASE BUY'C

RATIOS C

PRESENT VALUE C

THESYNDICATORC

MOTHERS RECIPES CP

THE TAPE WORM C .

THE CLUB LISTER C

AT HOME INVENTORYC

UTILITY BILL SOLVER C

VICKY-CALC C

BIRTHDAY GUESSER C

THE METRIC BRAIN C

ROLL DA1 DICE C

THE TICKER TAPE C

THE SUPER BROKER C

THE MORTGAGE COMPARER C

THE RULE OF 78 C

MATH-A-MAGICIAN C

HOME BUDGET C

ITS TRAVEL TIME C

YOUR MEDICAL RECORDS CP

THE INVESTMENT ANALYST C

THE PHONE DIRECTORY CP

THE AMORTIZED P

THE CHECKBOOK BOOKY C P
THE INCOME & EXPENSER C P

THE LOAN REPAYERC

MY CREDIT CARDS CP

GRADE MY KIDS CP

NET WORTH STATEMENT CP

THE SAVINGS ACCOUNT MIZER C

CALENDAR MY APPOINTMENTS P

MIXED UP WORDS C

THE BUDGETER C
PRINT MY PROGRAM P

JUST RELEASED

51

152

53

:54

55
156

: 157.

58

1 59

60

JOGGERS LOGGER C

NUISMATICPHANATICC

SUPER SHOPPER CP

PERT MY VICC

LINEAR REGRESS C
STATISTIC SADiSTICSC

TRACK MY WEIGHT C

LIGHTNING SORT C

GOLFSCORECARDC

OROER TRACKER CP

S 8 95
S 8.95

S19 95
S19 95

S 9 95

S29.95

S 8 95

S13.95

SI 0 95

SI 8 95

S14.95

S 8 95

S10 95

S12 95

S18 95

S14.95

S 8 95

S12 95

S15 95

S12 95

S12 95

S13 95

S12 95

S12 95

S12.95

S 8 95

S10 95

S12 95

S16 95

S12 95

S 8 95

S 9 95

S14.95

S12.95

SI 0 95

S14 95

S12 95

S 9 95

S24 95

S12 95

S14 95

S10.95

S14 95

S1" 95
S14 95

S13 95

S16 95

S 8 95

S15 95

S 8 95

S11.95
SI2 95

S12 95
S16 95

S16 95

S16 9S

SI2 95

SI 2 95

S11 95
S18 95

t Copyright TSASA 1981

FREE CATALOG

Specify CRT TV (C) or (P) Printer

Programs available direct Irom TSASA or at fine

Computer Dealers Nationwide

DEALER INQUIRIES WELCOME

Send check or MO with S1.50

Postage & Handling

COD add $1.50

TSASA

NAME

CITY ..

STATE ZIP

I SEND FREE CATALOG

Mail to; 2Chipley Run

West Berlin. NJ 08091

Telephone (609)346-3063

World 's Most Cost Effective Development System 

" U' • 
l'Ocr 
J)71 

1/11 

.' * ~ . 
tOe _II 

~ . 

• 
.!t= .,.00 
o 
• 1"· ~,"0iM . ,ut • • 

• Type your programs directly 
from your Commodore VIC-20 
keyboard into the built-in 
4 kilobyte ROM emulator 

• Jumper direct to target 
ROM socket 

• Test programs in circuit 
• Burn them direct to EPROM 

with buil t-in EPROM pro
grammer and power supply 

• Burns & runs EPROMS 
for the Commodore VIC-20, too 

• Software on EPROM included 
• Comprehensive 25 page manual 
• Fi ts EXP PORT or SUPER EXP 

Leaves user PORT free 

PROMQUEEN CARTRIDGE COMPLETE ONLY $169.50 
manual avai lable separately for $20.00 credited on cart ridge purchase 

Jumper Cable, 2 It : $18.50 wi th car tr idge; 2732A EPROMS $12.50 each w ith cartridge 

Gloucester Computer Bus CO. 6 Brooks Rd6h~~~~~~~W' MA 01930 

Sh ipping charges for all items extra , M ass. resident s add 5% lax. 
VISA AND MASTER CARD A CCE PTED 

lor Ihe COMMOOORE VIC·20 

AEROBICS POINTS 
CALCULATOR 

Now you can mOnilor your fitness 
Enter your time and (distance) to I 
exact aerobiCS points earned and 
used . For distance activitieS learn 
~ards/mln . M.P.H .. and mm.lmlle. 
your weekly. monthly. and year 
pomts totals on the lape t t 
bar graph on the screen 01 your 
weekly aerobiCS pomts lor each 
Easy to use, all selections are made from 
menu by a Single keystroke . 

Two programs come on one tape 
One lor Ihe baSIC VIC·20 (3583 
calcula\-: aerobiCS pOints lor 
mg, cycling and SWlmmmg . The 
program -eqUlfes 3K memory exl"n,,,on 
and will also ca lculate aerobiCS pomts 
25 additional activIties. 

Casse"e and ma nual. .. U.S. $24.95 
(U S and tanaaa snlpplng/ NOOhng $1 SO) 

(foreign snlpolOg/ flandllung $3 00) 

COMMODORE DEALER 

VIC-mendous 
Software 

- Clowns Tank Invader 
Air Targets Break·Away 

- Depth Charge Dungeon X 
Easy Hi·Res. Easy Multi·Color 
Guided Missi le Gunner 
Nuclear Attack Replace 

_ Robots Tank Battle 

Each For Only '9.95 

Cham per . . ....... .. ' 12.95 
Brain Warp .... . .. . .. '12.95 
Music Machine . . .. .. ' 12.95 
CWTrainer .......... '15.95 

RANDOM ACCESS 
COMPUTERS 

120 Benning Drive 
P.O. Box 1453 

Destin, Florida 32541 
Ph: 904·837·7201 

COMMDDORE DEALER 

MIGHTY"V" 

TOTHE 

RESCUE 

VIC20 ' 
BUSINESS AND HOME SOFTWARE 
That'll KNOCK your Mainframe OUT!! 

BY TSASA 

Now available on cassettes-
o I THE MORTGAGE CALCULATOR C 5 8.95 o 2 THE GA50llNE UN·GUZZlER C s 8.95 
o 3 THE BILLING 50LVER 519.95 o 4 THE CLIENT TICKLER C P 519.95 
n 5. THE TAPE GENI C P 5 9.95 o 6 THE ACCOUNTANT C P 529.95 o 7 THE BAR CHART C P 5 8.95 
n 8. CASH fLOW C 513.95 
1 9 THE DEPRECIATOR C 510.95 
r 10 BUSINESS INVENTORY C P 51895 
J 11 THE BIDDER C 51495 
r~ 12 THE TEMPERATURE CONVERTER C S 895 
r 113 fiND THE WORDS C P SID 95 
t. 14 DEAR DIARY C 51295 
:.J 15 PROFIT SHARING PLAN C 51895 
C 16 LEASE! BUY' C 514 .95 
'1 17RATIOSC 5 895 
r 18 PRESENT VALUE C SI295 
.l 19 THESYNQICATORC SI595 
r 20 MOTHER 'S RECIPES C P 51295 
, J 21 THE TAPE WORM C. 51295 
r 22 THE CLUB LISTER C 51395 
n 23 AT HOME INVENTORY C 512 95 
[1 24 UTILITY BILL SOLVER C 512 95 
n 25 VICKY-CALC C 51295 
n 26 BIRTHDAY GUESSER C 5 8 95 
{ J 27 THE METRIC BRAIN C 51095 
[J 28 ROLL DA' DICE C 51295 
: 129 THE TICKER TAPE C 51695 
l . 30 THE SUPER BROKER C 51295 
~ J 31 THE MORTGAGE COM PARER C 5 8 95 
n 32 THE RULE OF '78 C 5 9.95 
n 33. MATH-A- MAGICIAN C 514 .95 
Il 34 HOME BUDGETC 512 .95 
i 135 ITS TRAVEL TIME C 51 0.95 
n 36 YOUR MEOICAL RECORDS C P 514 95 
0 37 THE INVESTMENT ANALYSTC 51295 
n 38 THE PHONE DIRECTORY C P 5 995 
'"1 39 THE AMORTlZ~R P 524 95 
[ 40 THE CHECKBOOK BOOKY C P 51 295 
I 41 THE INCOME & EXPENSER C P 51495 
[. 42 THE LOANREPAYERC 51095 

) 43 MYCREOITCARDSCP 51495 
44 GRAOE MY KIDS C P 51 .. 95 

l 45 NET WORTH STATEMENT C P SI495 
46 THE SAVINGS ACCOUNT MilER C 51 395 

[ 47 CALENDAR MY APPOINTMENTS P 51695 
[ 48 MIXED UP WORDS C 5 895 

J 49 THE BUDG ETER C 515 95 
50 PRINT MY PROGRAM P 5 8 95 

JUST RELEASED 
l , 51 JOGGER'S LOGGER C 511 95 
~ 152 NUISMATIC PHANATIC C 51 295 
r 53 SUPER SHOPPER CPS 12 95 

) 54 PER T MYVIC C SI695 
[ . 55 LINEAR REGRESS C 51695 

) 56 STATISTIC SADISTICS C 51695 
[ 57 TRACK MY WEIGHT C 512 .95 
[ 58 LIGHTNING SORT C 51295 
[ 59 GOLF SCORECARD C 511 95 
r 6DORDERTRACKERCP Sl895 

c Copyright TSASA 1981 
FREE CATALOG 

Speedy CAT TV (C) or (PI Prlnler 
Programs available dlfcctlrom TSASA or al line 
Compuler Dealers Nahonwlde 

DEALER INOUIRIES WELCOME 

Send check or MO wllhS I .50 
Postage & Handhng 
COO add S 1.50 

TSASA 

NAME ____________________ __ 

ADDRESS _______________ _ 

CITY ___________________ _ 

STATE ZIP _____ _ 

n SEND FREE CATALOG 
Mail to : 2 Chipley Run 

Wesl Berlin. NJ 08091 
Telephone (609)346-3063 



148 COMPUTE! July. 1982. Issue 26

For Scaling Coordinates

0069 Multiplicand- I

006A 16-bit product

006B-006C 10-bit multiplier

For DRAW

0069

006A

006B-006C

006D-006E

Scaled \ unit direction - I

Scaled Y unii direction

Number of scaled Y units left to plot he tort1 nexi

scaled N unil (couni up)

Numberofpoints lefl to ploi (count up)

For PAINT

0069 Index: pivol coordinates save area

For CHAR

0069

006A

006B

006C-006D

General RAM Area

009B

Current row (0 to 19)

Current column (d to 19)

Length ofstring

Pointer: string location

Index: beginingol cut rent function key

definition

009B-009C Pointer: current char set address/byte in< hat

sei / position in screen memory/ destination of

hyieof BASK; program to transfer

009D Index: end of I unction key definition area

009E Cut tent function key number/ length ofcurrent

function key string

009 F Length ol current function key string (count

down)

009E-009F Pointer: bytein colour memory

00AC-00AD Pointer: current byte (function key definition,

tape, scrolling)

00C3 Flag: 0=have transferred BASIC program toa

new location

O0C3-0OC4 Pointer: kern.il sen up /current music table/

parameter save area ($O33C)

00FB-00FC Pointer: topofBASIC memory {usually same as

$0284-$0285)

For Key

028F-0290 Vector: interpret keyboard input ($A337)

02A1 Number of bytes taken by Super Expander in

high memory ($88)

02A2 Numberofcharacters in function key definition

02A3 Index: current byte of function key string

02A4 Length of function key string (amount left to

output)

For Music

02A5 Previous character in music mode

O2A6 Musk mode($80=on)

02A7 Screen echo ($50=on, $00=off)

02A8 Current voice (sound register-1)

02A9 Current note index

02AA Current duration (jiffies)

02AB Current sound amplitude (volume* 2)

02AC Current octave (base note index)

02AD Voice 1 note index (+$80)

02AE Voice 1 duration count down (jiffies)

02AF Voice 2 note index (+ $80)

02B0 Voice 2 duration count down (jiffies)

02BI Voice 3 note index (+$80)

02B2 Voice 3 duration count down (jiffies)

02B3 Voice4noteindex(+$80)

02B4 Voice-1 duration count down (jiffies)

O2B5-O2BF (for expansion)

For Execution Of New Commands

O2CO-O2C2 JumptabIerexecutenewcommands(JMP$A84F)

02C3 Current VICchipleft margin register

02C4 (lurreni VI(! chip lop margin register

02C5 Current VICchip numberofcolumns register

02C6 Currem VIC chip number of rows register

02C7 Current rowol cursor

02C8 CurrentGRAPHICmode

02C9 (for expansion)

02CA Current colour register parameter (while

plotting)

02CB Current screen colour

02CC Current border colour

02CD Current character colour

02CE Current auxiliary colour

02CF Index: parameter save area (while plotting)

02D0 Currem character set address page

02D1 Usual character set address page ($80)

02D2-02D3 Pointer: old limit ofBASIC memory

02D4 Old screen memorj page

02D5 Last scaled Xcoordinate(0 to 159)

02D6 Last scaled Y coordinate (0 to 1 f><))

02D7 Flag: S00 = DRAWc.x.VTO, $01= DRAWc TO/

( ui i en I number ol OUl of range coordinates

($00= within range)

02D8 Old number of out ofrange coordinates

(S00 = within range)

02D9 Index: parameter save area (while getting

parameters)

O2DA-O2FF (lotexpansion)

Operating System Vectors

0300-0301 Vector: error message ($A3FD)

0302-0303 Vector: BASIC warm start ($C483)

0304-0305 Vector: lexically analyse BASIC source

line ($A407)

0306-0307 Vector: prim BASIC tokens in ASCII

form (SA4BA)

0308-0309 Vector: start new BASIC Statement ($A504)

030A-030B Vector: gel and evaluate an expression ($A52A)

0314-0315 Vector: IRQ ($A372)

0316-0317 Vector: BRK instruction ($A2C2)

0318-0319 Vector: \MI (SFEAD)

031A-031B Vector: BASIC OPEN statement ($F40A)

031C-031D Vector: BASIC CLOSE statement ($F34A)

031E-031F Vector: set input ($F2C7)

0320-0321 Vector: set output ($F3O9)

0322-0323 Vector: restore I/O ($FSF3)
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For Scaling Coordinates 

0069 1\llIlIipliGlIld - 1 

n06A Hl -h il p rod uu 

006B-D06C I O-hillllu lli p li t:r 

For DRAW 

0069 Sca led X IInil d irectio n - I 
006A Se tt ee! Y I lIli t d irer! io n 

006B-006C N Ulll bc r o f st;a lcd Y lI lli l S len In p lot bc f'ort.: nex t 
SGdcd X II lli t (COII III ti p ) 

006D-006E N u m be r o f po ill t s lert I I) plol «(( 11,1111 lip) 

For PAINT 

0069 Inde x: pi\'()[ olclrd i n :l l cSS;t \ 'c :! r c; \ 

For CHAR 

0069 C Ul'n:nl row(O[O 19) 

a06A C UITCI1 I ( 0 1 II 1lI II (0 to J 9) 

0068 LCII g"lh orSl l' ill ),{ 

DOGC-006D Pointe ,-: Sl l' illg Ica .:al i{1I 1 

Ge neral RAM Area 

0098 Inde x : bcgini ng o fclIlTc llt fun ct io n kcr 
d efi n ition 

D098-DOge Po inte r: ( 1I1T e lll ch il l' SC I ad d n:ss l h}' lc in char 
sct I p c)s il ilm in sc reen m Clllc )r y I d es! in :11 io n (I I" 
h)'I t.: of BAS I c: p rogram In Lra llsfc l' 

009D Inde x : e nd urrunu io n kt:), dcll ni [ion a rea 

009E e u r re nt fu n Cl io n key numbc r I leng[ h o I' Cll ITc m 
fllil ct io n kC)' slring 

009F Lc ngt h o r eu rrc lil runci iO Il kc), sir i II ).{ (CO UIII 
dowlI ) 

009E·009F Pointe r: byte in colo u r IlU : IIH )!'}' 

OOAC·OOAD Pointe r : c u r re n l b )' Ic ( I'll Il el jl Hl kc)' d e li n it io n , 
[ape. sc ro llin g) 

OOC3 Flag: () = Il a ve t ral ls fc lTcd HAS IC p rog ra m [0 a 
new loca t io n 

00C3·00C4 Pointe r : kCrlla1 sc i up / cunCll1 Il l usic 1; lble l 
pal'amel c l-s: IVC a rC;1 ($O:\;{C) 

OOFB-OOFC Pointe r : to p or BAS I c: mc nlo r), (lI s lm ll )' salll e as 
$02H'I-S0 28" ) 

ForKey 

028F·0290 Vecto r: in te rpre t kC)lboanl in put ( . A33i ) 

02A I N lI mbc r orb)' lcs ta ke n by S upc r Expa ndc r in 
hig'h Hl c Hlo r ), ( 88) 

02A2 
02A3 
02A4 

For Music 

02A5 
02A6 
02 A7 
02A8 
02A9 
02AA 
02AB 
02AC 

N limber ofc h:H-aC tc rs in rU n C! io n kc)' d di n it ion 

Inde x: Cli r rc ll t b ), te or fUllct io n kc), st ri ng 

Lc ng th o f fUll ctio ll kc), st ring (a lllo u nt le ft to 

ou tput) 

Prcvio uscha raClc r in music m o d c 

~ I us ic lll odc( 80=(11 ) 

Screcn echo (S ilO = o n . $00= off) 

( :UIT C Il I \'oicc(sou nd rcg-is lc r . I ) 

Cu rrc n t notc index 

C u r ren t d u ra tio n (jiffi cs) 

Currcnt sound amplil udc (voillm e * 2) 

eu rre n l octave (basc note indcx) 

02AD 
02AE 
02AF 
02BO 
02Bl 
02B2 
02B3 

Vo ice I no lC inrit: x ( + SSO) 

Vo ice I dura tio n CU lI n l d own (j irfics) 

Vo ice 2 no te index ( + $80) 

Vo ice 2 d II rat io ll cou n l d o wn (ji ffics) 
Vo ice ;{ no tc index ( + $80) 
Vo ice 3 dura tio n co unt dowil (j iffies) 

Vo ice 4 no te ind ex ( + $HO) 

0284 Voice 4 el l! r;iI i O Il CO Ullt dow li (ii f fies) 

0 2B5·028F (fOl' cx pa ns io ll ) 

For Execution Of Ne w Commands 

02CO·02C2 Jump table : CXCC tll C lI e w cOl1lma nds OMP SA o-1 F) 

02C3 Curre nt VICchi p Ic ft lII a rg ill rcgislc,-

0 2C4 Curre n t V I( : c hi p to p m a rgin rcgis ter 

02C5 e ll rre nt VIC c.: hi p IlU m bc .. " rco l U IlI IlS n :g- islt:r 

02C6 C urre nt V Ie c hi p llu lTl be r u f rows reg iste r 
02C7 C IIITe,, ! 1'0\,' u f c lI rsu r 

02C8 C tllTc ll t G RA PHI C nlUdc 
02C9 (fon :x pansioll ) 

02CA C urre nt colo lll' registcr para llie te r (while 
p lou ing ) 

02CB 
02CC 
02CD 
02CE 
02CF 
02DO 
02Dl 
02D2-02D3 
020 4 
0205 
0206 
0207 

02D8 

02D9 

02DA-02FF 

C urre n t screen colo u r 

C li rrc m bord e r colo llr 
C u r rcn l c l1 ;l racl c r co lo ':l I' 

C llr rent a ll x ili a r}' cn lo ll r 

Index : paramc te r save a rca (whi le p ll)1 [i ng) 

( :uITc n t cha racte r sc t addrcss p;tgc 

Usual cha racte r SC I ,,(Idress pa),{c ( 80) 

Pointe r: (l id li fni t (, I' BAS I C m emor), 

Old sc ree n menlo!,)' page 
List sca led X coord illa tc (0 to 159) 

Last sca led Y coord illat e (0 to 159) 

Flag : SIlII = D RA W ",x, ), TO, Sill = D RA W c T O / 
Cll lTCll llllllJl bc r (I I' ,luI ( II' ra ng-c CI )()niina lcs 
(SOO = wil hill ra nge) 

Old num be r Offi ll! ( I f r :lllgct:o()rd ill;IICS 
(S OO = wit h in ra nge) 

Inde x: P;I r ;!Ill CIC I' s a ve ;Irca (whi le gCI I i 11 )4" 

pa ra m c tc rs) 

(ror cx pansion) 

Operating System Vectors 

0300·030 I Vec to r : error m cssage 

0302·0303 Vecto r : BAS IC \ \ ' ([ 1'1 11 Sf;lr! 

0304-0305 

0306-0307 

0308-0309 
030A-030B 
03 14-03 15 
03 16-03 17 
03 18-03 19 
03 1 A-03 1 B 
03 1C-03 1D 
031 E-03 1 F 
0320-0321 

0322-0323 

Vecto r : k xica ll y ana l)'sc BAS IC !-O(JI IiTC 
li ne 
Vec to r: p r in t BAS IC to ke ns in ASC I I 
form 

Vecto r : start I1 C \\' BAS IC s t ;II C Ill C!l 1 

Vec to r : ge l :lIld cva lua tc all ex p rcss io ll 

Vector: IRQ 

Vec tor: BRK ins tructio n 

Vector: 1'\ ,\ 11 

Vector: l'r\SIC OPEN sl; ll c fIl c lI l 

Veelor: BASIC C LOSE. st,\lCIIICIll 

Vector: sc t in put 

Vector: sc t o tll PU I 

Vector: reSlurc 1/0 

(SAo I'D) 
($(:-IH:;) 

( A,1(7) 

(Si\4 SA ) 

($,1"114) 
(S'\ :-,2A) 

(M 'l72) 

(SA2C:~) 

(sn~A D ) 

( F'IOA) 
( ' F:14A) 

($ 1'2(;7) 

(S F30!I) 

(5 1'3 1'3) 



0324-0325 Vector: input a character ($A395)

0326-0327 Vector: output a character ($A3A6)

0328-0329 Vector: test STOP key (SF770)

032A-032B Vector: BASIC GET statement (SF1F5)

032C-032D Vector: abort I/O ($F3EF)

032E-032F Vector: user BRK instruction (SA2C2)

0330-0331 Vector: BASIC LOAD statement (SF549)

0332-0333 Vector: BASIC: SAVE statement ($F685)

0334-033B (forexpansion)

Save Area

033C-03F8 Save area: parameter passing/ pivoi coordinates

(PAINT)

For Circle

033C Index: X in Y

0347-0348 Old scaled X coordinate on locus

0349-034A Old staled V < oordmate on locus

034B-034C New scaled X coordinate on lotus

034D-034E New scaled Y coordinate on locus

034F-0353 Floatingpoinl unit offset X coordinate

0355-0359 Floatingpoint unit offset Y coordinate ©

Your VIC-20 Will Smile...

SUPERFONT
Desigp programmable characters on your VIC-20

with this easy-to-use program. Especially useful

when creating animations, since you can edit four

characters at once as a 2x2 block.

SAFARI
You are a photographer on an African Safari in this

great game. The jungle animals run past as you try to

snap their pictures. An excellent example of how to

use large blocks of programmable characters on the

VIC to create animation effects.

QUIX
How good is your memory? QUIX presents patterns

of color and sound that gradually get longer and

harder to remember.

These three excellent programs are available on the

VIXEL #2 cassette for the standard 5K VIC-20 for

only $12.95 in the US and Canada. Foreign orders

add $3.50 for shipping. CA residents add 6% tax.

VISA and MasterCard welcome.

VIXEL is a trademark of The Code Works.

VIC-20 is a Irademark of Commodore Business Machines

TheCodeWorks
Box 550. Goleta. CA 93116 805/683-1585

TRANSFORM GRANDPA "PET""

INTO A YOUNG VIBRANT "PET™" BY UPGRADING

TO 4.0 BASIC

Socketed P.C. Board that will plug

into your ROM Sockets and accepts

Commodore's 24 Pin ROMS 4.0

BASIC Interpreters (ROMS not

included): When used with I.C. Clip,

soldering is minimal. Please check

number of pins on your ROMS

before ordering.

RB-4 (for 28 Pin ROM "PET""'}

RB-4 with I.C. Clip

RB-4A (for 24 Pin ROM "PET""

RB-4A with I.C. Clip

$49.95

69.95

49.95

69.95

Please include $1.50 each for shipping and handling.

California residents, please include 6% Sales Tax.

10% User Group Discount (or Purchase of 5 or More Units.

Send S.A.S.E. For Free Catalog.

BETTER SOLUTIONS

505-589-1100

4605 RIPLEY STREET • EL PASO, TEXAS 79922

"PET" 15 a irademark ol

Commodore Business Machines. Inc.

e 1982 BETTER SOLUTIONS

ALL RIGHTS RESERVED

FINALLY, 1200 BAUD

At A Reasonable Price

$175 PET Terminal Emulator

$495 U.D.S. 212 Modem

$600 Our introductory Price

PET Terminal Emulator

• Choose from 3 terminals

• Up to 4800 baud

Universal Data Systems 212 LP

• 1200 baud modem

• call for modem only price

AMPLIFY, INC.

2325 Macbride

Iowa City. Iowa 52240

319-351-4775

0324-0325 
0326-0327 
0328-0329 
032A-0328 
032C-032D 
032E-032F 
0330-0331 
0332-0333 

0334-0338 

Save Area 

Vector: input a chanlcle r 

Vector: o utput a chanlCler 
Vector: l es t STO P key 
Vec tor: BASIC GI::T st ate ment 
Vector : abort I/O 

Vector: lI se r BRK insLruction 
Vec tor: BAS IC LOA D SI:rltCIlI Cn l 

Vec tor: BASIC SA VE sta te ment 

( fu r ex p;ll1sio 1\ ) 

( A395) 
(S;\3;\6) 

( 1'770) 

( 1'11'5) 

(S F3 EF) 

( A2C2) 

( 1'549) 

( 1'685) 

033C-03FB Save area: param eter passing / p i\"ot coordinates 
(PAI NT) 

For C ircle 

033C Index: X o r Y 
0347-0348 O ld SGllcd X coordi ll<lIcon loclis 
0349-034A O ld sGlled Y cooniimllcoll locus 
034 B-034C Nc\,· scaled X coord inate un loclis 
034 D-034 E New SC I led Y cc)() rclin:l l c Oil loclis 
034F-0353 Floa ting- point u llit o ll .. c l X coonlin ill c 
0355-0359 Floating poin l Hnit o f fseL Y coord inate 

TRANSFORM GRANDPA "PEr·" 

Your VIC-20 Will Smile ... 

SUPER FONT 
Desigp programmable characters on your VIC-20 
with this easy-to-use program. Especially useful 
whe:1 creating animations, since you can edit four 
characters at once as a 2 x 2 block. 

SAFARI 
You are a photographer on an African Safari in this 
great game. The jungle animals run past as you try to 
snap their pictures. An excellent example of how to 
use large blocks of programmable characters on the 
VIC to create animation effects. 

QUIX 
How good is your memory? QUIX presents patterns 
of color and sound that gradually get longer and 
harder to remember. 

These three excellent programs are available on the 
VIXEL #2 cassette for the standard 5K VIC-20 for 
only $ t 2.95 in the US and Canada. Foreign orders 
add $3.50 for shipping. CA residents add 6% tax. 
VISA and MasterCard welcome. 

VIXEL 1$ a trademark of The Code Works 
VIC20 is a trademark 01 Commodore &Jsiness Machines 

The Code Works 
Box 550. Golela. CA 931t6 805/683-1585 

INTO A YOUNG VIBRANT "PEr·" BY UPGRADING 
TO 4_0 BASIC 

FINALLY, 1200 BAUD 
At A Reasonable Price 

Socketed P.e. Board that will plug 
into your ROM Sockets and accepts 
Commodore's 24 Pin ROMS 4.0 
BASIC Interpreters (ROMS not 
included): When used with I.e. Clip, 
soldering is minimal. Please check 
number of pins on your ROMS 
before ordering. 

R8-4 (for 28 P;n ROM "PET'"") 
R8-4 wilh I.C. C!;p 

$49.95 
69.95 
49.95 
69.95 

R8-4A (for 24 P;n ROM "PET"") 
R8-4A IMth I.C. o;p 

Please include S 1.50 each fo r shipping and handling. 
California residents, please include 6% Sales Tax. 

10% User Group Discount for Purchase of 5 or More Units. 
Send S.A.S.E. For Free Catalog. 

~ I BETTER SOLUTIONS I ;J 
LGJ 505-589-1100 ®)-1 

4605 RIPLEY STREET. EL, PASO. TEXAS 79922 
"PET" 1$ II lrooemark of 

Commodore Business Macilines. Inc. 
c 1982 BETTER SOLUTIONS 
All RIGHTS RESERVED 

$175 PET Terminal Emulator 
$495 U.D.S 212 Modem 
$600 Our introductory Price 

PET Terminal Emulator 

• Choose from 3 te rminals 
• Up to 4800 baud 

Universal Data Systems 212 LP 

• 1200 baud modem 
• call for modem only price 

AMPLIFY, INC. 

2325 Macbride 
Iowa City. Iowa 52240 

319- 351-4775 
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This concludes a three-part series on getting started in machine language

Part III

Machine Language: First Steps

Jim Butterfield

Associate Editor

In the two previous episodes, our intrepid hero, F

R. Vescent. has coded the following bar graph

program in machine language:

027A

027C

027E

027F

0281

0283

0285

0286

0289

028A

028D

028F

0291

0294

A2

A0

E8

E0

DO

A2

8A

20

C8

cc

90

A9

20

60

30

00

3A

02

30

D2 FF

00 03

EF

0D

D2 FF

LDX

LDY

YLOOP INX

CPX

BNE

LDX

SKIP TXA

JSR

INY

CPY

BCC

LDA

JSR

RTS

#$30

#$00

#$3A

SKIP

#$30

$FFD2

$0300

YLOOP

#$0D

$FFD2

Alter finishing the codingjob, he enters it into

memory using the machine language monitor like

this:

.: 027A A2 30 A0 00 E8 E0 3A DO

.: 0282 02 A2 30 8A 20 D2 FF C8

.: 028A CC 00 03 90 EF A9 0D 20

.: 0292 D2 FF 60

With the machine language program in place,

F. R. returns to BASIC and writes:

200

210

220

230

270

300

DATA 15,10,30

READV:IFV =

POKE 768,V

SYS 634

GOTO2I0

END

,35,28,28

0GOTO

I 5 0

300

The program runs properly, but the machine

language is in the first cassette buffer, and this

makes it hard to SAVE. F. R. uses the following

piece of trickery to make the ML coding more

tractable: He types:

FOR J = 634 TO 660:PRINT PEEK(J);:NEXT J

634 is the address of the start of the ML pro

gram ($027A) and 660 is the address of the last

byte ($0294). So what F. R. is doing is writing a line

to cause the program to be dumped, byte by byte,

to the screen. He will get something like:

162 48 160 0 232 224 58...

There will be two spaces between each pair of

numbers. Now F. R. does some clever screen

editing. He places the cursor just before the 4 of

48, and presses the DEL key and the comma. Now

the two numbers read 162,48 ... and F. R. moves

the cursor ahead to just before the 160 and repeats

the sequence. Eventually, he gels a long line of

numbers witli commas between. He does not press

RETURN, but backs up to the beginning of the

line and types several Insert keys; now he has room

to enter the extra information "I 10 DATA". Now

he presses RETURN and the bytes of his machine

language program are entered as part of a DATA

statement.

There's another line left over and he must

repeat the editing sequence to create a 120 DATA

... line and complete the DATA recording of his

program. Now he types in line 100:

100 FORJ = 634TO660:READM:POKEJ,M:NEXTJ

The whole program should now read:

100 FORJ = 634TO660:READ M:POKE J,M:NEXT J

110 DATA 162,48,160,0,232,224,58,208,2,162,48,138,

32,210,255,200,204,0

120 DATA 3,144,239,169,13,32,210,255

200 DATA 15,10,30,35,28,28,15,0

210 READ V:IFV = 0 GOTO 300

220 POKE768,V

230 SYS 634

270 GOTO 210

300 END

Now: whenever we say RUN, the machine

language program is POKEd into place (line 100)

before the main program uses il. We may now

safely SAVE the BASIC program to tape or disk

without worrying about how to save the machine

language part. The BASIC program makes its own

machine language where it needs it.

Serious programmers will think of more

efficient ways to convert the program into easily

SAVEable code. More advanced machine language

programmers will find better ways than DATA

statements. But this is a start.

We've traced a machine language program

through its conception, assembly, and implementa

tion. It's not too hard a job, and there are aids to
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This colleludes 0 Ihree-/)orl series on gelling sta rled in II/ac/,ine language. 

Part III 

·Machine Language: First Steps 
Jim Butterfield 
Associate Editor 

In the two previous episodes, our intrepid hero, F. 
R. Vescent, has coded the fo llowing bar g raph 
program in machine language : 

027 A A2 30 LOX # $30 
027C AO 00 LOY # $00 
027E E8 YLOOP INX 
027F EO 3A CPX 
0281 00 02 BNE 
0283 A2 30 LOX 
0285 8A SKIP T XA 

# $3A 
SKIP 
# S30 

0286 20 02 FF ]SR $FFD2 
0289 C8 INY 
028A CC 00 03 CPY 
0280 90 EF BCC 
028F A9 00 LOA 
0291 20 02 FF ]SR 
0294 60 RTS 

$0300 
YLOOP 
# $00 
$FF02 

After fini shing the coding job, he enters it into 
memo ry using the machine lang uage moni to r like 
this: 

027A A2 30 AO 00 E8 EO 3A 00 
0282 02 A2 30 8A 20 02 FF C8 
028A CC 00 03 90 EF A9 00 20 
0292 02 FF 60 

With the machine language program in place , 
F. R. relLlrns to BAS IC and writes : 

200 OATA 15,10,30,35,28,28, 15 ,0 
210 REAOV:IFV;OGOT0300 
220 POKE 768,V 
230 SYS 634 
270 GOT0210 
300 ENO 

The program runs properly, but the machine 
language is in the fi rst cassette bu ffe r , and this 
makes it ha rd to SA VE. F. R. uses the fo llowing 
piece of tri ckery to make the M L coding mo re 
tractable: He ty pes: 

FOR] ;634 TO 660:PRINT PEEKU);:NEXT] 

634 is the add ress of the start o f the M L pro
gram ($027 A) and 660 is the address o f the last 
byte ($0294) . So what F. R. is doing is writing a line 
to ca use the program to be dumped , byte by byte, 

to the screen. He will get something like : 

162 48 160 0 232 224 58 ... 

There will be two spaces between each paiT o f 
numbers. Now F. R. does some cleve r screen 
editing. He places the cursorjust befo re the 4 o f 
48, and presses the DEL key and the comma. Now 
the two numbers read 162,48 .. . and F. R. moves 
the curso r ahead to j ust befo re the 160 and repea ts 
the sequence. Eventuall y, he gets a long line of 
Iluillbers with commas be Lween. He does 110/ press 
RET URN, but backs up to the beginn ing orthe 
line and types several Insert keys; now he has roo m 
to en ter the ex tra information " II 0 DA T A". Now 
he presses RET U RN and the bytes o f hi s machine 
language program a re ente red as pa rt of a DATA 
sLatem ent. 

There's another line le ft ove r and he must 
repea t the edi ting sequence to crea te a 120 DAT A 
... line and complete the DATA recording of his 
program. Now he types in line 100: 

100 FOR];634 TO 660:REAO M:POKE],M:NEXT] 

T he whole program should now read : 

100 FOR];634 TO 660:REAO M:POKE],M:NEXT] 
I 10 OAT A 162,48,160,0,232,224,58,208,2, I 62,48, 138, 

32,2 I 0,255,200,204,0 
120 OAT A 3,144,239,169, I 3,32,21 0,255 
200 OAT A 15, I 0,30,35,28,28,15,0 
210 REAOV :IFV;OGOT0300 
220 POKE 768,V 
230 SYS 634 
270 GOTO 210 
300 ENO 

Now : whenever we sa y RUN, th e machine 
language program is PO KEd in to place (line 100) 
be fo re th e main program uses it. We may now 
sa fely SA V E the BASI C program to tape or disk 
witho ut worrying abo ut how to sa ve the machine 
language pa rt. T he BAS IC program makes its own 
machine language where it needs it. 

Serious programmers will think of more 
effi cient ways to conve rt the program in to eas ily 
SA VEable code. Mo re advanced machine language 
programmers will find bette r ways than DATA 
statements. Butthis is a start. 

We've traced a machine language program 
through its conception, assembl y, and implementa
tion. It's not too hard ajob, and the re are a ids to 
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help you along the way.

This example was picked because it presented

a fairly easy challenge. Even so, it took us three

installments to see it through. The biggerjobs are

not much harder; most of the work was in the

housekeeping.

For beginners who have never followed the

whole process through, it's a worthwhile exercise.

Once you've seen the trick done, you can see how

to do your own. **

Use the card

in the back

otthis magazine

to order your

COMPUTE! Books

VIC PET APPLE SOFTWARE

- full icrian lupir .■ i.-.ci D>ckj|r for ih* VIC. Addi IB

■ ■..= '■. nr.w 1-Tlllfd pKlmri Ulin, IS] 1 160 pOlntl.

null. Piicf » 2 5: minuiI only '*.

the 9 |imfi included. Wnh 6D- pour r I u I coTmandi. Eaiy I

• ilh Dtcr't manual. Price »35. manual only 110.

"fin. tenpo, fit. Written in Ijii machine !in|ul|t. Wilt1

VIC HIRES/MUITICOLC* GXAPHICS UTI11TIES - *rtd .uphit. to VIC BASIC.

PIT TIM* P,

h Editor, Corn:

I II cnuASO

iditoj, Cormilrr, Irterpitlti ind Sup»rvnor. All piotrinrr

trucil ind dm Ivnrl Iclfjn chjr. lira,, pointer, inlia

intl uitr'i mtnual. null isn. n,ik w

lourcc code iS5 ; runm I on I v 110.

n| poini optulinm. Subtrl ol 1h( lull PET BASIC.

| optional with 16K verilon (indudrd). With ull

PET ■-■■■-HIM ■.■j;iv.[ ui.m - No. In n, ninth p.mt.nf.. learn IK

Mdden lilion ol (Din Old, Hrw di i . II Bom I-IT/CBH. 10- roulinr
fully detailed. Price 19 fill la

Icvrty dftorjtion. With free SO- oil

ABACUS SOFTWARE

P. 0. BO» 7211

Grand Rapidi. Michigan 4951c

B1B/ 241-B51O

« is the safety net you need to avoid losing hours of

programming time when a powerfailure or a keyboard

lockout strikes your Atari.

Atari Variable

Table Refresh

And Program

Backup

Jon Harding

Rochester, NY

Writing new programs, especially long ones, usually

requires many hours of editing and typing which

can lead to two problems: (I) the variable name

table grows too long and (2) the editing session

may be catastrophically terminated by a keyboard

lockup or power failure. Even commercial software

may have variable name tables which are larger

than necessary. And power failures occur only at

the worst possible time: after typing in the 252nd

line of that new game you're so anxious to try! The

following routine eliminates the first problem and

minimizes the losses of the second.

Type in these two programs (but delete REMs

to conserve memory), SAVEing the first as

"WRKLOAD.SAV and USTing the second as

"BACKUP.LST." The meaning of the extensions

should be clear. These routines will become part of

your program, but can be deleted when you've

finished typing. Initiate a new program or add to

an existing program, already LOADed, by EN-

TERing "D:BAKUP.LST". After typing and/or

editing five to ten lines, type G.32000 <RETURN>.

The program in RAM is LISTed to the disk as

"WRK." the RAM area cleared, and "WRK" re-

ENTERed. Edit or add more code and type

G.32000 again.

This time the old "WRK" is RENAMEd
"WRK.BAK," the program in RAM becomes

"WrRK," and is re-ENTERed. The next time, and

thereafter, "WRK.BAK" is deleted. "WRK" be

comes "WRK.BAK." and the program in RAM

becomes "WRK" (and is re-ENTERed).

This procedure pro\ ides, father-son (mother-
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help yo u alo ng the way. 
This example was picked because it presented 

a fairly easy cha llenge. Even so, it too k us three 
installments to see it through. The bigger jobs are 
not much harder; most of the work was in the 
housekeeping. 

For beginners who have neve r fo ll owed .the 
whole process through, it's a wonhwhi le exercise. 
Once you've seen th e trick done. you can see how 
to do yo ur ow n. © 
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This is Ilze safety net you need to avoid losing hOU1"5 of 
programming time when a power failure or a keybom·d 
lockout strikes your iltmi. 

Atari Variable 
Table Refresh 
And Program 
Backup 
Jon Harding 
Rochester. NY 

Writing new programs, especially long ones, usuall y 
requires many hou rs of editing and typing which 
can lead to two problems: ( l ) the va riable name 
table grows too lo ng and (2) the editing sessio n 
may be ca tastrophica ll y terminated by a keyboard 
lockup or power fa ilure. Even commercial software 
may have va riable name tables which are la rger 
than necessa ry. And power fa ilures occur on ly at 
the worst possible time : after typing in the 252ncl 
line o f that new ga me you're so anx ious to try! The 
fo llowing ro utine elimina tes the first problem and 
mini mizes the losses of the second. 

Type in these two programs (but delete REMs 
to conserve memory), SA VEing the first as 
"WRKLOAD.SAV" and LISTing the second as 
"BA CKU P.LST." The meaning of the extensions 
should be clear. These routines will become part o f 
your program, but can be deleted when yo u've 
fini shed typing. In itiate a new program o r add to 
an ex isting program, alread y LOADed , bl' E 
TERing "D: BAK UP.LST". Afte r typing and/or 
ed iting. five to ten lines, type G.32000 < RETU RN ) . 
The program in RAM is LISTed to the disk as 
"WRK,'· the RAM a rea clea red , and "WRK·' re
ENTERed. Edit o r add more code and type 
G.32000 aga in. 

This time the old "WRK" is RE lAMEd 
"WRK.BAK," the program in RAM becomes 
"WRK," and is re·ENTERed. The next time, and 
therea fter, "WRK .BAK" is deleted , "W RK ·· be
comes "WRK.BAK,'· and the progl-am in RAM 
becomes "WRK" (and is re-ENTERed). 

T his procedure provides fa.th er-soll. (Illother. 
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daughter) backup and keeps the variable name table

as small as possible. When you finish a session, type

G.32000 once more to save the latest changes in

"WRK." When you start a new session just type

ENTER"D:WRK" and you pick up where you left

off. If you use this routine to back up other pro

grams on your disk, be sure to save the latest version

by its proper name, e.g. "D:GASBILL.UTL." You

could also delete the "WRK" files before using the

routine on another program, but it's not necessary

since they will be replaced anyway.

The beauty of this routine is that it only takes

a short command to invoke and can't be started by

the program in RAM because of the STOP at 31998.

The XIO... code is the special I/O command,

explained on page 29 of the Atari BASIC Reference

Manual which allows you to access DOS utilities

without calling DOS, among other things.

Other Possibilities

More generally, this scheme suggests the possibility

of a disk with many short utility routines which can

be SAVEd for use by themselves or LISTed for use

during program writing/editing. Examples might

include: listing the disk directory to the screen

(without calling DOS), printing the disk directory,

a screen viewing of a dumped machine language

program, and hex to decimal conversion.

A note of caution: if you write a program

which will reside in RAM with the program you're

working on, it must be complete within itself. In

other words, when execution is completed, every

thing defined must be undefined (variables, di

mensions, arrays), all devices OPENed must be

CLOSEd, and there must be an END. (The CLR

command takes care of undefining anything

DIMensioned and clears all variables.) The closing

statement of such a routine should look like this:

lineno CLOSE #1:CLR:END.

Program 1.

32039 REM WtW$%

32040 ENTER ll4EK"

32041 REM UWW

Program 2.

QQ7 '^^'-'i'"i" if■*£'>:'^r^f&"

319*?: v "SHOULDN'T BE HERE!":ST0P
31999 RB1 &IF 'URK,BAK; EXISTS, GELtTE I

T*
32900 TRAP 32010^X10 33,#1,3j8j "WRIGBAK"

:TRAP 40000

3200^ REM £IF !H<K' EXISTS, RENAME IT @U

RK.BAK1*
3201W TRAP 32020:XIO 32>#1j0*6/"

AP 40006

32015 REM SLIST PROGRAM TO DISK AS 3 URK
t

32916 REM rm\ WRKLOAD.SAU1 ERASES RAM
AhC RE-ENTERS 'URK'S

32020 LIST lIB:i«RKll:RUN "D^RKLOAD.SAU11
32050 rem nnmn&mntm&ntm%
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*>tn realistic souno ^n^ suoe' g'aD^ics

ALIE^ isa one on one cannon 5ducc duel Tn^ Alien [<i*"(;s pv.isiv action so ne s nafo 10 a'l i^ids

love if

SEA BATTLE Duls yOu m cOmnifind of a mil ii"ai sub sii'rounilt'cl Dy fnini1^ <in<l surlact" yT'lSelS

Scaiegy counts

VOVAGER must On quideo lo I sare landing on a lugijed anil noshic .iin-n lannsc^pi- Full

nst'umentaiion and visual disoiay to neio you svcceea

GERONIMO1 is *ha! you' he'Q yelts as ne umns from a smaM nianp trying lo fjnd on j Tropical

island You. musi consider earn sppeo and aihfodi* *nen you ousn njm our

CANNONS is for one or iwo niayu'5 Eacn nas ?O shots ana 1,^•me hmii to nil ,i movinq urgal Kids

really ei|Oy tne game ATARI 132K i dist only J39 9h
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daughte/) backup and keeps the variable name table 
as small as poss ible. Whe n you fini sh a sess ion , type 
G.32000 once more to save the la test changes in 
H\'VRK. " When yo u sta rt a new sessio n jusllype 
ENTER"D:W RK" a nd yo u pick up where you le ft 
off. If you use this routine to back up o ther pro
grams on yo ur disk, be sure to save the la test ve rsion 
by its prope r name, e.g. "D:GASBILL. UTL." You 
could also delete the "WRK" fil es be fo re using the 
routine on ano ther progra m , but it 's not necessa ry 
since they will be replaced anyway. 

The beauty of this routine is that it onl y ta kes 
a short comma nd to in vo ke a nd ca n' t be sta rted by 
the progra m in RAM because o f the STOP at3 1998. 
T he XIO ... code is the spec ial 110 comma nd, 
ex plained on page 29 of the Atar; BASIC Referen ce 
Manual which a ll ows yo u to access DOS uti lities 
without ca ll ing DOS, among othe r things . 

Other Possibilities 
More generall y, this scheme suggests the poss ibili ty 
of a di sk with man y short utility routines which can 
be SAVEd for use b), themselves or LISTed fo r use 
during program writing/editing. Examples might 
include : listi ng the di sk d irectory to the sc reen 
(witho ut ca lling DOS), printing the disk d irecto ry, 
a screen viewing of a dumped machine la nguage 
progra m , and hex to decima l conve rsion . 

A no te of caution : if you write a program 
which wi ll res ide in RAM with the progra m you're 
working on , it III LIst be comple te within itself. In 
o ther words, when execution is comple ted , every
th ing defined must be undefin ed (va riab les, di
mensions, ar rays) , a ll dev ices OPENed must be 
CLOSEd , a nd there must be an EN D. (The C LR 
command takes care of unde finin g an ything 
DIM ensioned and clears a ll va riables.) The closing 
sta te ment of such a routine should look like this: 
lineno C LOSE # I :C LR: EN D. 

Program 1. 

32039 REt1 :~~:t>,::~::},c~::~*:*::*:;;:::~~:t.}':::{:::~:::{:: J.:::*::*:tJ;(t:*::t:;~:~~ 
32040 EHlER "'~P.K " 
32041 R81 :t.~0,::$:*1.~:~:t:t:*:*»::~j,:: :~;:~;:~::t~::*:::;::*::;:::~: :*::;:: 

Program 2. 

31997 ~~Et·1 :~~t~j,::l:~::~~:t~~tt ::;~:~::~::*::*::~::~:::~::t:~t::~:::;~::~J:::;:: 
3199e: ? "SHOULDti' T BE HERE i " ,:;TOP 
31999 FHl H F 'l·lRK , 8(¥ \ E'T,;T:3 , DELETE I 
11;: 
3200(1 Tk'AP 3<''0 H3 ' XI 0 33, Ii 1, <), 0, "~'lRK .. BAK" 
,TRAP 40000 
32(105 R8'1 :nF '~K' EXl::;TS , FHW1E iT I~l 
RK.BAK't 
32010 TRAP 3<.'020)aQ 32,111,0, O, "OI·lRf , ~jf;: 

K . BAI<" ' TI<'AP 430(10 
3£.'015 RHl :*UST PF:OGRAt'l TO om~ AS '1·1Pf<' 
* 32016 REt1 :* ' kU·j l·lRKLOAO . SAl) , ERA:::ES PAt'l 
Al'D RE -EHTERS ' I,IRK ' :t 
3£.'020 LIST "0' ~lRK" , R\j.j "0 ' l,lRKLOAD . ::;AJ.}" 
3£'050 F..'81 :*:tt.~:*:~~:::t.:*::;(:~~:t:~(::~:t:t:{:: :{~»::t:*::~~t::::::t:$:::;:: © 
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QUALITY PRODUCTS FOR ATARI COMPUTERS

WIFTWARE
FROM SWIFTY SOFTWARE

CO) OOOOOO'BOOCCCOSSC. eei

ORDERED BY NASA

Yes, the National

Aeronautics and Space Ad-

minsitration selected these

three quality products.

SWIFTY TACH MASTER™

An accurate ditk speed diagnostic utility program assigned

specifically lor ATARI 810 Disk Drives Pioviaes easy-to-

redd visual indication ot the speed ol any drive connected

to your system using the accuracy ot machine language.

TACH MASTER displays five RPM readings per second

with a working lactometer accurate to '/< PtPM Allows

you to adjust your anve(s] to lactory specs easily and at

any time m the convenience of your own home Comes

complete with easy to follow user s rranual 129 95

TM
HARDWARE

DISK SENTPIY

An inlellegeni digital accessory tor your ATARI 810 Disk

SWIFTY OATALINK
TM

g

ss Drrvc. lots you s . writs dan to both sides ot single

sided and writs protected disks. DISK SENTRY cannot harm

your drive or disks. Installs and removes easily, no soldering

required DISK SENTRY'S LED signals systsm status, preven

ting accidental erasure ot data DISK SENTRY is a convenient

push button write-protect override which can pay tor itsert

with vour first Doi ot disks. 139 95

High Quality Smart Terminal Communications program Easy

to use Murti-Option, Menu Drtven Full performance

uploading/download ing Works in Duplex or Simple* modes

supporting ASCII and ATASCII transmission Printer Dump.

Screen Dump and Disk Search options. Use as remote ter

minal Send/receiveand it« programs and data 1 lies Saves

connect lime charges with commercial services Requires

2«K RAM. 810 Disk Drive. 850 Interface or equivalent. 830 or

other 300 Baud modem (Printer optional) (39.95

OO00O00CO9O6OO00O00C

NEW GAMES
TM

HAUNTED HILL

In this super game you fight bats and ghosts In

the dark of a cemetery. This exciting, all

machine language game has arcade quality

graphics and speed. Requires Joystick. DISK

ONLY. $29.95

TM
TRIVIA TREK

A multiple choice game of trivia lor one or two

players or teams. Comes complete with fifty

categories of trivia questions and over two

thousand multiple choice answers. A program

for creating your own trivia questions and an

swers is also included. Play It for lun, test your

knowledge or entertain friends. Parents and

teachers can also make up questions. Great at

parties. 32K Disk Only. 129.95

UTILITIES

DISKETTE INVENTOR* SYSTEM™
Use this system to gain control ot your expanding

disk/program inventory. Quickly gel locations Ot single or

multiple copies ol your programs and all your valuable files

An invaluable tool, this system is easy and convenient to use

and to update 24K disk system required 124.95 Pnnter

suggested

SW1FTT UTILITIES

A valuaote collection of programming utilities lor the ATARI

programmer This DISK ONLY package includes >» of

Programming Aids I and additional programs designed to

make programming time more efficient Special MENU

program runs both saved and listed programs REM

REMOVER eliminates HEM statements so programs take less

core and run (aster. PRINT B25 and PRINTEPS custom pnnt

programs prepare condensed, indented and paginated

program listings on your ATAfll 825 or EPSON MX-BO prin

ter Listings identify machme code, graphics and inverse

vrteo characters VARIABLE LIST aw VARIABLE PRINT

programs help you prepare alphabetized annotated list of your

program variables A delete lines utility provides convenience

Of line deletion while a DOS CALLER grves you convenient ac

cess to many DOS utilities while your program is in core

OiSklist prepares disk jacket labels Many of these programs

work coresident with each other and with your program Dtsk
Drive and minimum ot 24K required. (29 95

mOfiUHMINa AIDS PACKAGE I ™
Four utility programs to help increase programming efficiency

and learn more about your computer. RENUMBER handles

references and even variables Generates Diagnostic Tables
for programming error detection PROGRAM DECODER

DECIMAL to BCD and BCD to DECIMAL programs grve you a
practical way ol studying internal program representation and

ATARI number-conversion procedures Comes with com

prehensive users manual. 16K cassette 114 95 2<K disk
119.95

PERSONAL DATA MANAGEMENT

' FILE-IT 2 T*"

This Is Jerry White's popular database system

for filing and managing personal and financial

information. Create, store, manipulate and

retrieve all types of data. Special financial entry

and report programs create a powerful personal

accounting system. Monthly Bar Graph

program shows financial data on the screen

and/or printer. Supports up to four disk drives as

well as the Axlon Ramdlsk (if you have one}.

Mailing list program generates mailing labels In

one or two across format. Extensively

documented in a ring binder. 24K Disk and Prin

ter. $49.95 + S3.5O for shipping and handling.

FUN"n"UMES(t™
WORDGAMES. POSSIBLE and LEAPFROG giving you hours Ot
tun. challenge and emeruinmeni WORDGAMES, two games

in one. contains GUESSIT - a deductive alphabetic reasoning

game for one or two players and WOROJuMBLE - a multiple

word descramonng puzzle with play-on-word hints and

mystery answers instructions show how you can substitute

your own words Use POSSIBLE to help descrimbk) word

jumble puzzles or to create your own All letter/number com

binations oc permutations of input are printed to screen or op

tional pnnter LEAPFROG is a Chinese-Checker type lumping

game in which you try to position two sets ot animated jum

ping frogs in a minimum number ot moves 16K Cassette

y< 95; 24K Disk (24.95 Disk version ot GUESSIT works

withVOTRAXType'n'TALK A real crowd pleaser

COMING S0ON1 Spta UwUi«M*n SertM "■
Real-time Space Flight Simulations

COMING SOON! The Fin* FiM«d«™
AN easy to use financial package

ACCESSORIES

VINYL DUST COVERS
Custom sewn upholstery grade vinyl dust
covers for ATARI 800 and 400 computers and

the 810 and 825 peripherals. Protecting your
equipment when not in use, these crisp black
covers go well with any decor. Specify model(s)

when ordering. $14.95 each.

' send check or money order Including 52.50
V Shipping and Handling to:

S SWIFTY SOFTWARE. INC.
64 SKDAD HOLLOW ROAD
MELVILLE, N.Y. 11747

(516) 549-9141
N.Y. Htilderrts add 7V.S uki bx

' te*dfer freectttlegM dtefcrerdeneedc.e.d.'iKnpM

J ©1961, 1982 Swtfty Software, Inc.
I NOTE ATARI* Is a registered trademark of Atari inc.. a
) Warner Communications Company and all references to

i ATARI* should be so noted.
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QUALITY PRODUCTS FOR ATARI COMPUTERS 

5wIFTWARE\ 
FROM SWIFTY SOFTWARE 

ORDERED BY NASA 
Yes, the National 

Aeronaut ics and Space Ad· 
minsitration selected these 
three quality products. 

HAIIDWARE 
~ DIll 100liT r. 

->-" An Int~1 dIQiUIl KUUOt1 tor your ATAR! al0 Disk 
... '" DrM. lets JOU ~ writ, fUll 10 boll'! sides 01 slllQII 

sided 1110 write jlfoltctid disk • • DlSIC SENTRY unnal IWm 
your orM or disks. InsUlls and fer!'llJ\fl Nslty ; no soIdtring 
required . DISK SENTRY's lEO slgrllls system SUluS, plMn· 
Uno accidenul tmUI, at ~U. DISK SENtRY is 01 tonYItIilnl 
push bunon wrill-prollCl OY'Irr\c)e wlliell un P'Y lor it~ 
willi vour Ilrll bO. 01 disks. $39.95 

NEW GA MES T M 
HAUNTED HILL 
In thIs super game you l Ight bats and ghosts In 
Ihe dark of a cemetery. This axclting , all 
mach ine language game has arcade quality 
graphIcs and speed. Requires Joyst ick. DISK 
ONLY. S29.95 

* TRIVIA TREK ™ 
A multiple choice game of Irlvla lor one or two 
players or leams. Comes complete with IIIty 
categor ies 01 tr ivia questions and over two 
thousand multiple choice answers. A program 
lor creating your own triv ia questions and an. 
swers Is also Included, Play It l or lun, test your 
knowledge or enlenaln frIends. Parents and 
teaChers can a lso make up quest ions. Greal at 
pan ies. 32K D isk Only. S29.95 

UTiUTIES 
DllICmE INVENTOfIT SYSTEM ™ 
Uu Ihls syslem TO gain conI/til 01 your u~;ng 
diSk/PfOQram in .... ntory. Oulekly \II11oc.11lons of Single or 
multlple copies 01 your IH'ogfltnl VId I I your ... 1I~1III tills 
An I nnl~DIe lOllI , lI'Iis system Is easy 1/1(1 COtI'I'INinlto un 
and 10 uP41I., 241( disk Sysltm lequlred, $24.95 Printtl' 
SUO\ll5led 

SWIm UTiUTIU 

SWlfTY TACH MASTER"'" 
An accurolle disk lpet1IliIagnoltlc utility program oeStgneo 
S\lK1hc.a ll y 101 AlARI 810 DIsk Ol'lve5 ProYldeS usy '!O' 
read .... suall llOlc.at1On oli lle spef(I or any O' I~ wnnecleG 
10 your system U51110 lroe accuracy 01 rn.Jclllne I.1nguagt. 
TACH MASTER IIIspiays live RPM rea<lmlls pel secono 
wllh a working tachometer accurate to 'I. RPM . Allows 
'I1lu 10 adl~st 'fOur Gl'lve(s) 10 factory specs easily .and .1.1 
any \lint in the cofIYenleoce ct your own homt ClImes 
CXlmplele with easy 10 tollow user 5 manual S29 9!) 

sWIm DATAUMl T. 
H'Ilb Quality Snw1 TermiruJ CorNnunQlions PfOQtlm EDy 
10 UH Multi·OpIIOtl, Menu Driven fuM petforTNra 
uploldlng/ llownlolditlij . Wens In Duplel or Simplu moGts 
suppotlltlij ASCII Ind ATASCII Irln$lT1lssiOn. Prinler Dump, 
Scr .. n Dump Ind Disk SNrtll oplions, Un as ItmOI. I ... • 
miruJ s.ncI /rlUMlnd lWlw progrlmSlnd "''' Illes. SIm 
connett lime ttlllQlS witll cornmttNt nr.'ltn , Requlrn 
241( RAM, 810 Disk Drive , 850 Inllll1ac.e or lquln."I, aJO or 
01""1 JOO &Iud modem. tPTlnl,r oplioruol) $39,95 

L '''"SOHAL DATA MANAQEMOO 
II'" FIL£-rT 2 ™ 
:' This 15 Jerry White' s popular databue system 

tor fili ng and managing perso nal and fina ncIal 
Inlormatlon, Create, store, manipulate and 
retr ieve atltypes 01 data. Special financial entry 
and report programs create a powerful personal 
accounting system, Monthly Bar Graph 
program Shows !lnanclal data on Ihe screen 
and/or printer. Sup!)Orts up 10 lour disk drives as 
well as the Ax lon Ramdlsk (If you have one). 
M alting list program generales malting labels In 
one or two across format . Extensively 
documented In a ring b inder. 24K D isk and Prln· 
ter. S49,95 .. 13.50 l o r s'"tlpplng and handling , 

FUN ..... .".n'l ™ 
WOAI)GAMES, POSSIBLE Ind LEAPfROG giving )'OU !'lOurs 01 
lun , tll.llltnQt Ind.nlefUlnmenl, WOADGAMES. two 0IIfItS 
In one. to/'ltilns GUESSIT . I dedu(TIve aJpll.lbllle INSOI'I/ng 
OlIN lor one or two ~yers Ind WORo'/UWBLE • I mulllpil 
word OISC'lmbilng PUUIe wiln ~y-on ' WOId nlnts VId 
mysltry Inswers, Instructions snow how you un SUbslitut. 
your own wordS. UY POSSIBLE to htlp dnCtambil word 
jI,Imble punlts or 10 (rN te your own. AJl lttttl' / numbef com. 
biNlions or PtrmUtllions of inpuTIJ" printed to SCI .. n or lIP
ticNI print., LEAPfROG is a Cllineu,C'*ktf I)'Pt ju/TlPlllg 
OlIN in wtIicII you try 10 position two SIts of lnimlted Jum· 
ping IrOQS In a minimum nurnbef 01 moves t6K CUUtt. 
S19,95: 241( Disk S24,95. DiSk ....,slon 01 GUESSIT worts 
willi VOTRAX Typt " n" TALK. A rill crowd pIeUer 

COMIMB SOONI • .-. S ... "....... an. TM 
Au HIme ~~ Fliglll Slmul.llions 

COM'NB SOON' Till F • ..,. Au..- T. 
AN euy to usa IiNncill PIC~, 

ACCElSO"1£1 
VINYL DUST COVERS 
Custom sewn upholstery grade vInyl dust 
covers for AT ARI 800 and .ao computers and 
the 810 and 825 per Ipherals. Protecting your 
equIpment when not In use, these crisp black 
covers go well w it h any decor. Specify model(s) 
when ordering , S' •. 95 each. 

A "" l~DIe tdltctlon 01 PfOOrl/Tlll'ling ulillllts lor lilt AT ARI 
prooramm«. Tllis DISK ONLY puk, OI Incluoes II 01 
PrOQrlmming Aids I I~ ~lIioruol fll'0Q11/TIS deslglIICI 10 
INk. tM'O\IfllTltning timI mar. .!fidtnt. Special MENU 
IlfO\Iram runs Doth saYICl Ind IIsled IH'OQfllllS. REM 
REMOVEA IIimIN tn REM statltl'ltflts III IlfO\Irlm$ tak. less 
cor. I~ run Inll'. PRINT 825 I~ PRINTEPS (ustrm prlnl 
fll'ogrl/TlS Pfep'" COIIOInMcl, indented and P'O!Nted 
PfOQ~.llTlliStmgs '?'" your ATARI 815 01' EPSOH MX-8(l ptIn. 
IIf.LISIings IcItntiIy INCIIiIll COOl. gnpNn IIICI inYIrsa 
VIdeo chirltttl's. VARIABLE LIST Ind VARIABLE PRINT 
PfOQram5 htlp you ptltl),lft IIPNDllilacl ,nnauted Nsl 01 your 
program nrlllllts. A dele1. HfIIS utility prO¥idts con .... nltnce 
01 ~ III 6tlcTion whill I DOS CALLEA gives )'011 COtI'I'Iniint K ' 
cess 10 INny IlOS utilillts wllile your IHOQlam Is In tor. 
Dlsk~SI Pf' p"" disk )Kk" tllItIs. Winy of IIIne PIOQI"M 
work cornld,nl WlTn well oll'ltr IIICI WIth )'OUr Pl'OQllm. Disk 
Otlve I/Iel minimum 01241( rlqu lfacl . S29.95 send c heck or money order InCluding S2.50 

Shipping and Handling to: 

::.,:,=~:,:::~,T. .. SWIFTY SOFTWARE,IN 
and turn mar. lbout YOU' cornpul". A~III II UA"A l\,).nd;:~:;;:VI( .... X~~\.)11 "'."DAD HOllOW "OAD 
rtl .... 1\Cf:S Ind _ nrl.lllln, Gtntl'~I~~Oi;';~ic T MELVILLE, N.Y_ 11747 
lor PfOQr.ammlng I rror dt1lC1iOn PAOGIWI DECOOEA~I\ X .JI_ 15111SC .. 1t41 
DECIMAL to BCD and BCO to DECIMAL PfOQ/JI'I'IS give)'Clu ~ N.Y. ""ldtnb Md 7'1." ...... tIJ: 
PfKTIUI way of shMfying InterNI PfOQram rl9tnenl.lTion and ....... "" c.ttIIt ............... c •• , ~ . '1ICCe,eM 
ATARI numbtr' con'ttlSiOn PfOCldUles. Comts with com. e lgal , tga2 Swtfty SohwlJ'8, lnc . 
preh.nsiYe usaf's INnUil. 16K usun. $14.95: 24K diSk !~!:~. ATARI· Is a rtglsleracl tradtrN.rk 01 Atlr1 Inc .• • 
$19,95 ;':~~'; CommunlUllons ~ny and III rtl.rlnctS 10 

~ , .. '" sllouldbeso~ed . 
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154 COMPUTE! July,1982, Issue 26

How To Use The

6560 Video

Interface Chip
Dale Gilbert

Henegar, AL

The 6560 Video Interface Chip, the VIC chip,

provides low cost, high resolution, color video to a

color monitor or a color television, and it also in

corporates a sound generator, A/D converters

[analog/digital], and even a light pen feature.

The 6560, some RAM, a crystal, a few bus

drivers, and a little decode logic is all the hardware

that is required to add color and sound to a micro

processor that has an expansion bus.

The VIC capabilities include on-chip sync

generation, screen grid size of up to 192 horizontal

dots by 200 vertical dots, two character sizes, three

independent programmable tone generators, a

white noise generator, an amplitude modulator,

screen centering, on-chip DMA address generation,

and two modes of color operation.

The 6560 VIC is manufactured by MOS Tech

nology, Inc.. Commodore Business Machines

incorporates the 6560 in their VIC-20 Computer. I

purchased my chip from Falk-Baker Associates,

382 Franklin Avenue, Nutley, New Jersey 07110,

for $14.95.

6560 Software

To produce colored characters, VIC addresses two

blocks of memory at the same time. This address

method produces twelve bits of data. The eight bit

block of memory is called the Character Pointer

Block (called the screen memory on the VIC-20).

The second block of memory is called the

Character Color Block (called the color nibble area

on the VIC-20). This block contains four-bit char

acter color data.

VIC takes the character pointer data, left

shifts it three times, and adds the result to the

character cell base address contained in bits zero

through three of register five.

VIC then puts the result on the address bus

which addresses another block of memory called

the Character Cell Block (called character bit maps

on the VIC-20). This block of memory is eight bits

wide. The data obtained from this address is video

information on an 8 x 8 character matrix. The

matrix is eight bytes high and eight bits wide.

VIC takes the four-bit character color data

and, if the MSB is 0, the character matrix will be

displayed in high resolution mode. If the MSB is

one, the character matrix will be displayed in the

multicolor mode.

When the high resolution mode is selected

and when bit-3 of register-F is a zero, all one bits of

the character cell data will be displayed in the

background color and all zero bits will be in the

foreground color. The three remaining bits of the

character color data specify the color of the fore

ground. The color of the background is specified

by bits four through seven of register-F. If bit-3 of

register-F is 1, the one bits of the character cell

data will be displayed in foreground color and the

zero bits will be displayed in background color.

If bit-3 of register-F is one, all the character

cell matrix will have the same color background. If

bit-3 is a zero, all the character cell matrix will have

common character colors.

When the multicolor mode is selected (MSB of

the character color data is one), there is a pairing

of bits of the character cell data. The character

matrix now is a 4 x 8 dot matrix with each dot's

color determined by the code of each pair. The

code has four possibilities: 00,01,10,11. Ifadot

code is 00, its color is the background color specified

by bits four through seven of register-F. If the

code is 01, the dot color is the same as the external

border color specified by bits zero through two of

register-F. If the code is ten, the dot color is the

foreground color specified by the three bits of the

character color data. If the code is 11, the color of

the dot is specified by bits four through seven of

register-E.

VIC produces a TV raster of up to twenty-two

columns by up to twenty-three rows of character

matrix surrounded by a border. The base address

of the character pointer block contains the first

upper left pointer for that character matrix. The

base address plus one of the character pointer

blocks contains the pointer for the next right char

acter matrix. It is the responsibility of the M PU to

manipulate the pointers in the character pointer

block of memory. A whole raster of repeated char

acters (character matrix) can be obtained by just

repeating the pointers in the character pointer

block.

6560 Hardware

The 6560 VIC has fourteen address pins (A0-A13)

and twelve data pins (DO - Dll). When the 02 clock

is high, the MPU can place an address on the ad

dress pins and read or write data into any of the

sixteen eight-bit registers via data pins DO - D7.

VIC decodes the address pins and selects registers

zero through F when address 1000 through 100F
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co lor monitor or a color television , and it also in
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[analog/digital], and even a light pen feature. 
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processor that has an expansion bus. 

The VI C capabilities include o n-chip sync 
gene ration, screen grid size of up to 192 horizonta l 
dots by 200 vertical dots, two characte r sizes , three 
independent programmable tone generators, a 
white noise generator, an ampli tude modulato r, 
screen centering, on-chip OM A address gene ratio n, 
and two modes of color operation , 

The 6560 VI C is manufactured by MOS Tech
nology, Inc .. Commodore Business Machines 
incorporates the 6560 in their VIC-20 Computer. I 
purchased my chip from Falk-Bake r Associates, 
382 Franklin Avenue, Nutley , New J ersey 0711 0, 
for $ 14.95. 

6560 Software 
To produce colo red characte rs, VIC addresses two 
blocks o f memory at the same time. T his address 
method produces twel ve bits of data. T he eight bit 
block of memor y is called the Character Pointer 
Block (called the screen memory on the VIC-20). 

T he second block of memory is called the 
Characte r Colo r Block (ca lled the color nibble area 
on the VIC-20). T his block contains fo ur-bit char
acter color data. 

VIC takes the cha racter pointer data, le ft 
shifts it three times, and adds the result to the 
characte r cell base add ress contained in bits ze ro 
through three of register fi ve. 
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which addresses anothe r block of memory called 
the Character Cell Block (called cha racter bit maps 
on the VIC-20). This block o f memory is eight bits 
wide. The data obtained from this address is video 
information on an 8 x 8 character matrix. The 
matrix is eight bytes high and eight bits wide. 

VIC takes the four-bit character color data 
and , if the MSB is 0, the cha racter matrix will be 
displayed in high resolutio n mode, I f the MS B is 
one, the cha racte r matrix will be displayed in the 
multicolor mode. 

When the high resolution mode is selected 
and when bit-3 of register-F is a zero, all one bits o f 
the character ce ll data will be d isplayed in the 
bac kground color and all ze ro bits will be in the 
fo reground color. The three remaining bits of the 
characte r color data specify the color o f the fo re
ground. The colo r of the background is specified 
by bi ts four thro ugh seven of register-F. If bi t-3 of 
reglster-F IS I, the one bits o f the character cell 
data will be displayed in fo reground color and the 
zero bits will be d isplayed in background colo r. 

If bit-3 o f register- F is one, all the character 
cell matrix will have the same colo r background. I r 
blt-3 IS a ze ro, all the cha racte r cell matri x will have 
common cha racter colo rs. 

When the multicolor mode is selected (MSB of 
the character color data is one), there is a pairing 
of bits of the character cell data. The character 
matri x now is a 4 x 8 dot matr ix with each dot's 
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VIC produces a TV raster o f up to twenty-two 
columns by up to twenty-three rows of character 
matrix surrounded by a border. The base address 
o f the characte r pointer block contains the first 
upper le ft pointe r fo r that character matrix. The 
base add ress plus one o f the character pointer 
blocks contains the pointer for the next right char
acter matrix. It is the responsibility of the M PU to 
manipulate the poin ters in the character pointer 
block of memory. A whole raster of repeated char
acters (characte r matrix) can be obtained by j ust 
repeating the pointers in the character pointe r 
block, 

6560 Hardware 
The 6560 VIC has fourteen address pins (AO-A 13) 
and twelve data pins (DO - 011 ). When the 02 clock 
is high , the MPU can place an address on the ad
dress pins and read or write data into any o f the 
sixteen eight-bit registers via data pins DO - 07 . 
VIC decodes the address pins and selects registers 
ze ro through F when address 1000 through 100F 
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(the VIC-20's VIC chip ignores the A 15 line) is

placed on the address pins.

The address pins are input pins when 02 is

one; if 02 is zero, then these pins are output address

pins.

When the 02 clock is one, the MPU can also

write or read data to the character pointer RAM,

the character color RAM, and the character cell

RAM. The character cell memory may be RAM,

ROM, or both. The base address of the character

cell block and/or the character pointer can be

changed by modifying a register in the VIC.

When the 02 clock is low, the VIC addresses

memory in such a way that the character pointer

RAM and the character color RAM is selected at

the same time. VIC must receive character pointer

data on DO through D7 and character color data

on D8 through Dl 1 at the same time.

The R/W pin four is an input only pin and

must be driven by the MPU when 02 is one and

held high when 01 is one.

Pins 38 and 39 are the master clock inputs.

The 6560 VIC requires a 14.31818 MHz, two

phase, five volt, non-overlapping signals. The

master clock uses a standard 14.31818 MHz crystal

(4x color) and the delay of 74LS gates to give a

non-overlapping signal. Resistors Rl and R2 are

used to give extra pull up to CMOS levels. CMOS

gates don't seem fast enough for this clock.

Pins 35 and 36 are the system output clock

used for system timing and driving the clock of the

6512 MPU (if used). A 6502 MPU can be used by

feeding pin 36 to the 00 IN pin on the 6502.

Removing the original 00 signal and wiring this

new 00 is the only alteration needed on the mother

MPU.

Because the 6502 address lines are active

when 01 is 1, the expansion address lines to the

VIC and its associated memory must be isolated

from the MPU bus during this time.

The data bus should also be buffered and

gated for this same reason.

The system clocks are five volt, non-overlapping,

1.02 MHz signals.

Pin 19 provides the sound output which must

be fed to an amplifier to a drive speaker. The

output impedence is approximately 1000 ohms.

Pin 3 is the output pin for the composite sync

and the luminance signal. This pin is an open

drain which makes it easy to shift to the needed

voltage level for a RF modulator, TV first video

amplifier, or a black and white CRT monitor.

In the following wiring diagram, diodes K3,

K4, K5, and K6; resistors R5, R6, and R7; and Cl

make up the level shifter for a TV output or video

monitor output.

The VIC is a superior CRT controller for a

B/W monitor due to the varying levels of luminance

required for a color picture. VIC can produce

varying shades of gray.

Pin 2 provides the composite color signal. This

signal contains the color phase and amplitude

information plus the 3.58MHz burst signal. Pin 2 is

a high impedence output buffer which can be

applied to the first chroma amplifier of a TV, color

monitor, or RF modulator.

Pins 17 and 18 are the input pins for the Pot-X

and Pot-Y analog to digital converters. A pot is

used to charge an external capacitor tied to the pot

wiper and fed to pin 17 or 18. These pins are sys

tematically pulled to ground after each charge

voltage reading. The voltage is digitized and depo

sited in register 8 or 9.

Pin 37 is the light gun/pen pin. The voltage of

triggering is approximately 2.5 volts on the falling

edge. Holding this pin low clears registers 6 and 7.

The values of registers 6 and 7 represent the hori

zontal and vertical positions of the current dot

being scanned. The light gun/pen option is only

available on a 6560-101 which is sometimes iden

tified by a white dot on the case of the IC.

Address decoding must be provided so that

the character color nibble RAM will be selected,

when the character pointer RAM is addressed by

the VIC, but not selected when the MPU addresses

the character pointer RAM. A data bus transceiver

must be provided to isolate the nibble bus from the

byte bus along with the logic for this transceiver.

The logic must enable the MPU to read or write to

the nibble bus when the 02 clock is one.

The expansion 02 may be used as the E(02) ii"

the expansion 02 has no more than one LS gate

delay and it is the true MPU 02. If these provisions

can't be met, connect E(02) to the V02 (pin 36).

This author used addresses 1000 through

100F for the VIC; 2000 through 23FF for the

character pointer block; 2400 through 27FF for

the character color block; and 2800 through 2BFF

for the character cell block.

The addition of a 6560, a few RAM chips,

and a few gates will free up and complement many

a MPU.

Color Code

Auxi 1iary/Background/Border/Foreground

0 BLACK

1 WHITE

2 RED

3 CYAN

4 MAGENTA

5 GREEN

6 BLUE

7 YELLOW

8 ORANGE

9 LIGHTORANGE

A PINK

B LIGHTCYAN

C LIGHTMAGENTA

D LIGHTGREEN

E LIGHTBLUE

F LIGHTYELLOW
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(the VIC-20's VIC chip ignores the A 15 line) is 
placed on the address pins. 

The address pins are input pins when 02 is 
one; if 02 is zero, then these pins are output address 
pms. 

When the 02 clock is one, the MP U can also 
write or read data to the character pointe r RAM , 
the character color RAM , and the character cell 
RAM . The cha racter cell memory may be RAM , 
ROM , or both. The base address of the characte r 
cell block and/or the character pointer can be 
changed by modifying a register in the VIe. 

When the 02 clock is low, the VIC addresses 
memory in such a way that the cha racter pointe r 
RAM and the character color RAM is selected at 
the same time. VIC muSt receive character pointer 
data on DO through 07 and characte r colo r data 
on 0 8 through 0 II at the same time. 

The RIW pin four is an input onl y pin and 
must be driven by the MPU when 02 is one and 
held high when 0 I is one. 

Pins 38 and 39 are the master clock inputs. 
The 6560 VIC requires a 14.3 181 8 MHz, two 
phase , fi ve volt, non-overlapping signa ls. T he 
master clock uses a standard 14.3 18 18 MHz crystal 
(4x color) and the dela y of 74LS gates to give a 
non-ove rlapping signal. Resistors R 1 and R2 are 
used to give ex tra pull up to CMOS levels. CMOS 
gates don 't seem fast enough for this clock. 

Pins 35 and 36 are the system output clock 
used for system timing and driving the clock of the 
65 12 MPU (if used ). A 6502 MPU can be used by 
feeding pin 36 to the 00 I N pin on the 6502. 
Removing the original 00 signal and wiring this 
new 00 is the onl y a lteration needed on the mother 
MPU. 

Because the 6502 address lines are active 
when 0 I is I , the expansion address lines to the 
VIC and its associated memory must be isolated 
from the MPU bus during this time. 

The data bus should also be buffered and 
gated for this same reason. 

The system clocks are five volt, non-overlapping, 
1.02 M Hz signals. 

Pin 19 provides the sound output wh ich must 
be fed to an amplifier to a drive speaker. The 
output impedence is approximately 1000 ohms. 

Pin 3 is the output pin for the composite sync 
and the luminance signal. T his pin is an open 
drain which makes it easy to shift to the needed 
voltage level for a RF modulator, TV first video 
amplifier, or a black and white CRT monitor. 

In the following wiring diagram, diodes K3, 
K4 , K5, and K6; resistors R5 , R6 , and R7; and C l 
make up the level shifter for a TV output or video 
monitor output. 

The VIC is a superior CRT controller for a 

B/W monitor due to the varying levels of luminance 
required for a color picture . VIC can produce 
va rying shades of gray . 

Pin 2 provides the composite color signal. This 
signal contains the color phase and amplitude 
information plus the 3.58MH z burst signal. Pin 2 is 
a high impedence output buffer which can be 
applied to the first chro ma amplifier o f a TV, color 
monitor , or RF modulator. 

Pins 17 and 18 are the input pins fo r the Pot-X 
and Pot-Y analog to digital converters. A pot is 
used to charge an exte rnal capac itor ti ed to the pot 
wiper and fed to pin 17 or 18. These pins are sys
tematically pu lled to ground afte r each cha rge 
voltage read ing. The voltage is digitized and depo
sited in register 8 or 9. 

Pin 37 is the light gun/pen pin. The voltage of 
triggering is approximately 2.5 volts on the falling 
edge. Holding this pin low clears registers 6 and 7. 
The values of registers 6 and 7 represent the ho ri
zonta l and vertical positions of the current dot 
being scanned. The light gun/pen op tion is onl y 
available on a 6560-10 I which is sometimes iden
tifi ed by a white dot o n the case o f the Ie. 

Address decoding must be provided so that 
the character co lor nibble RAM wi ll be selected, 
when the character pointer RAM is addressed by 
the VIC, but not selected when the MPU add resses 
the cha racte r pointer RAM . A data bus transceiver 
must be provided to isolate the nibble bus fro m the 
byte bus along with the logic for this transceiver. 
T he logic must enable the MPU to read or write to 
the nibble bus when the 02 clock is one. 

The expansion 02 may be used as the E(02) if 
the expansion 02 has no more than one LS gate 
delay and it is the true MPU 02 . If these provisions 
can't be met, connect E(02) to the V02 (pin 36). 

This author used addresses 1000 through 
100F for the VIC; 2000 through 23FF for the 
cha racter pointer block; 2400 through 27FF for 
the character color block; and 2800 thro ugh 2BFF 
for the character cell block. 

The addition ofa 6560, a few RAM chips, 
and a few gates will free up and com plement man y 
a MPU. 

Color Code 
AuxiliarylBackgroundIBorderlForeground 

o BLACK 8 ORANGE 
1 WHITE 9 LIGHT ORANGE 
2 RED A PINK 
3 CYAN B LIGHT CYAN 
4 MAGENTA C LIGHT MAGENTA 
5 GREEN D LIGHT GREEN 
6 BLUE E LIGHT BLUE 
7 YELLOW F LlGHTYELLOW 
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VIC Control Registers

Register Data

It n

Rl

R2

R3

R4

R5

R6

R7

R8

R9

RA

KB

RC

RF

1 = 1

O = N

Horiz. Center \'x4 Dots

6 5 4 3 2 1

Address

1000

Vertical Center Vx2 Dots

5 4 3 2

p

A9

RV

0

No. of Character Matrix Columns

6 5 4 3 2 10

No. of Character Matrix Rows

5 4 3 2 10

1=D

0 = S

Raster Value

6 5 4 3

Base Cp

A13 AI2 All A10

Base Char. Cell

A13 AI2 All AI0

LP Horizontal Position

6 5 4 3 2

LP Vertical Position

6 5 4 3 2 10

Pot-X

4 3

Pot-Y

4 3 2

Sw

1 =On

Sw

I = On

Sw

1 =On

SW

l=On

Frequency Osc.-l

4 32 1

Frequency Osc. -2

4 3 2 1

Frequency Osc. -3

4 3' 2 i

Frequency Noise Gen.

5 4 '3 2 1 0

Auxiliary* Code

3 2 1 0

Ilackground Code

3 2 10

Audio Amplitude

3 2 10

0= F

Border Code

2 1 0

1001

1002

UWA

1004

1005

1006

1007

1008

1009

100A

100B

100C

100D

100E

100F

Abbreviations:

1 = Interlace S = 8x8 Matrix

N = None I nterlace D = 16x8 Matrix

CP = Character Pointer B = Common Background

Base Address F=Common Foreground

R = Raster LP= Light Pen

V = Value Sw = Switch

Color

Output

\V

N,—

No

D7—

To Sound|-i | +

Amp ' ;

5mFD "Ih

O
CO
in

M0,

— LP

V02

-V0,

A13

— A12

All

— A10

A9

— A8

A7

— A6

A5

— A4

A3

— A2

Al

— AO

4- v

PotV PotX

COMPUTE! Books
P.O. Box 5406 Greensboro, NC 27403

Ask your retailer for these COMPUTE! Books.

If he or she has sold out, order directly from

COMPUTE!

For Fastest Service

Call Our TOLL FREE US Order Line

800-334-0868
In NC call 919-275-9809

Quan. Title Price Total

The Beginner's Guide To

Buying A Personal Computer $ 3.95
(Add $1.00 shipping and handling. Outside US add

$4.00 air mail; $200 surface moll.)

COMPUTE!'* First Book of Atari $12.95
(Add $2.00 shipping and handling. Outside US add
$4,00 air mail; $2.00 surface mail.)

.Inside Atari DOS $19.95
(Add $2.00 shipping and handling. Oulside US add
S4.00 air mail; $2.00 surface mail.)

COMPUTERS First Book of

PET/CBM $12.95
(Add $2,00 shipping and handling. Outside US add
S4.00 air moil; $2.00 surface mail.)

.Programming the PET/CBM $24.95
(Add $3.00 shipping and handling. Outside US add
$9.00 air mail; $3.00 surface mail.)

_Every Kid's First Book of

Robots and Computers $ 4.95
Available in July. (Add $1.00 shipping and handling,
Outside US add $4.00 air mail; $2.00 surface mail.)

COMPUTEI's Second Book of

Atari $12.95
Available in July. (Add $2.00 shipping and handling.

Outside US add $4.00 air mail; $2.00 surface mail.)

COMPUTED First Book of VIC $12.95
Available in August. (Add $2.00 shipping and

handling. Outside US add S4.00 air mail; $2.00

surface mail.)

All orders must be prepaid (money order, check or
charge). All payments must be in US funds. NC

residents add 4% sales tax.

□ Payment enclosed

Please charge my: □ VISA □ MC Q Am. Exp.

Acc't. No, Expires /

Name

Address

City State

Country

Allow 4-5 weeks for delivery.

July, 1982, l:;sue 26 

VIC Control Registers 
Reg' t D I IS cr a a Address 

1000 RO I - I 1·lori.", Center Vx.J Dols 
O=N 6 5 .. 3 2 I • 

1001 RI Verti cal Ccnu:r Vx2 Dots 
7 6 5 4 3 2 I 0 

1002 ~~ No. of Character Matrix Columns 
6 5 4 3 2 I • R2 

1003 RV No. of Character Matrix Ro",·s 1 ' : 0 
0 5 4 3 2 I • 0 = 5 R3 

1004 Raster Value 

• 7 6 5 4 3 2 I R4 

1005 Base Cr Base Char. Cell 
AI3 AI2 A I A I . A I3 A I 2 All AI. R5 

1006 lP Horizonta l Pos ition 
7 6 5 • 3 2 I • R6 

1007 lP Vertical Pos ition 
7 6 5 .. 3 2 I 0 R7 

1008 Pot-X 
7 6 5 .. 3 2 I • R8 

Pot-Y 
7 6 5 .. 3 2 I 0 R9 1009 

Sw Frequency Osc.-I 
I = On 6 5 ·1 3 2 I 0 RA 100A 

sw Freque nc y Osc.-2 
I = On 6 5 .. 3 2 I 0 RB IWB 

sw Frequency Osc.-3 
I=On 6 5 4 3 2 I 0 RC 100C 

SW Frequency Noise Gen. 
I=On 6 5 ~ .3 2 I • Ro 1000 

Auxi liary Code Audio Amplitude 
:r 2 I 0 3 2 1 0 RE 100E 

Background Code 1- 8 1 Border Code 
3 2 1 0 O=F 2 I • RF lOaF 

Abbreviations! 

I=J nterlace S=8x8Matrix 
N=None Interlace 0= 16x8 Matrix 
CP= Charac ter Pointer B = Common Backgrou nd 

Base Address F=Common Foreground 
R = Raster LP = Light Pen 
V=Value Sw = Switch 

Color + 
Output 

MO, 
MO, 

W LP 
N, V02 

N, va , 
N, AI3 

N. AI2 
0, <:> All <Q 

0,· Lt> Ala 
0 , 

<Q 
A9 

0, A8 
0 , A7 

0, A6 
0, AS 

o. A4 
A3 

A2 
ToSound~ + AI Amp 

5mFDII AO 

PolY PotX 

COMPUTEI 

COMPUTE! Books 
P.o. Box 5406 G reensboro, NC 27403 

Ask your retailer for these COMPUTE! Books. 
If he or she has sold out, order directly from 
COMPUTE! 

For Fastest Service 
Call Our TOLL FREE US Order Line 

800-334-0868 
In NC call 919·275·9809 

Quan. Title Price Total 
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___ The Beginner's Guide To 
Buying A Personal Camputer $ 3.95 __ 
(Add $1.00 shipping ond handling. Outside US add 
$4.00 a ir moil; $2.00 surface mai!.) 

___ ,COMPUTE!'s First BookofAfari $12.95 __ 
(Add $2.00 shipping and handling. Outside US add 
$4.00 air moil; $2.00 surface mOiL) 

_ __ ,Inside Atari DOS $19.95 __ 
(Add $2.00 sh ippingond handling. Outside USadd 
$4.00 a ir mail; $2.00 surface maiL) 

___ COMPUTE!'s First Book of 
PET/CBM $12.95 __ 
(Add $2.00 shipping and hond ling. Outside US odd 
$4.00 a ir mail; $2,00 surface mal!.) 

__ Pragrammlng the PET/CBM $24.95 __ 
(Add $3.00 shipping and handling. Outside US add 
$9.00 air mail; $3.00 surfoce mOiL) 

___ Every Kid 's First Book of 
Robots and Computers $ 4.95 _ _ 
Avoiloble in July. (Add $1.00 shipping a nd handling. 
Outside US add $4.00 a fr moil; 52.00 surface maiL) 

___ COMPUTE!'s Secand Book of 
Ata rl $12.95 __ 
Avoilobte in July. (Add $2.00 shipp ing a nd ha ndling. 
Outside US odd $4.00 a ir moil; $2.00 surface m ail.) 

___ COMPUTE!'s First Book of VIC $12.95 __ 
Avollob le in August. (Add $2.00 shipping a rid 
handling. Outside U5 odd 54.00 air moil: 52.00 
surface moiL) 

•..................................••...........•••••.•••••. 
All orders must be prepaid (money order. check. or 
charge). All payments must be in US funds. NC 
residents add 4% sales tax. 
o Payment enclosed 
Please charge my: 0 VISA 0 Me 0 Am. Exp. 
Acc·t. No. Expires 

Nome 

Address 

City Stole Zip 

Caunlry 
Allow 4·5 weeks for delivery. 
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for —
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lnstitutinn_

Street,

Ciiy_

Stale-

300 Nonh /cob Road. Depi I' R . Ann Arbor. Mi 48106

NEW COMMODORE ADD-ONS

GETS RID OF SAFING ROM

MX-910 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 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: S119.95

MX-23Z CBM/PET TO RS-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: $199.95

SX-100 IEEE-488/PET MODEM SOFTWARE:
Best 810 modem software, by 8010 developer,
works with Source/Micronet/CBM to disk/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 owner's name, etc- when

computer turned on: $49.95

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.

PET/CBM/VIC? SEE SKYLES...

PET owners everywhere sing

JjJ) Thanksfor the Memories^

to good old Bob Skyles

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

complete source for memory boards for any PET ever

sold. Old Bob won't forget you.

And ilie Skyles memory systems have the highesi quality control of any
computer product ever. Over 100 million bits of Skyles memory boards are
already in the field. First quality static and dynamic RAMS, solid soldered on
firsi quality glass epov. That iswhj ihev are nuaran teed—in spue ofthe new

towerprices—tar a full i»n >ears.

The boards, inside [he PET/CBM, install in minutes without special tools or
equipment.. .jum a screwdriver.

Because of our new dynamic memorv design, and to celebrate old Hob's 30]g

birthdav, here are the smashing new prices:

8K Memorv Svstem on?. $250.00 now $200.00 Save $ 50.00

I6K Memory System orig. $450.00 now S300.00 Save $150.00

24K Memory System orig. $650.00 now S400.00 Save $250.00

... For anv PETever made. Whenordering, just describe yourPETbymodel
number and indicate the amount and type (or brand) of memory currently in

the unit.

Shipping and Handling (USA/Canada) $3.50 (Europe/Asia) S15.00

California reside/us must add 6%.''6'--: mo sales lax. as required.

Visa/Maslercard orders: call lollfree (800) 227-9998 (except California).

California orders: please call (415) 965-1735.

Skyles Electric Works
23I£ South Whisman lln.ii!

Mountain View. California 94041

(415t 965-1735

. PET/CBM/VIC? SEE SKYLES...

NEW FOR 82

• PAYROLL SYSTEM •

s2950J
(INTRODUCTORY PRICE)

OVER 100 EMPLOYEES

25 DATA FIELDS PER

EMPLOYEE

MULTIPLE RATES

OVERTIME

VACATION

SUBSISTENCE

16 GEN. LEDGER

CATEGORIES

PRINTS CHECKS OR

CHECK STUBS

W2 FORMS

CALIF. DE3AND

DE3B. 941 AND

OTHER REPORTS

FOR MOD 8032 (4040 OR 8050)

OTHER BUSINESS PROGRAMS AND PRICE LIST AVAILABLE

SOFTWARE CO}

3436 MENDOCINO AVE.

SANTA ROSA. CA 95401

(707) 544-3425

This Publication 
is available in Microform. 
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Plca ~l' -.cnd :lddlli tmJI mfllml;lIinn 
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••. PET/CBMNIC? SEE SKYLES •.• 

PET owners everywhere sing 
)) Thanks for the Memories)) 

to good old Bob Skyles 
, , , they sho uld, , , beca use Bob Skyles is the only 
complete source for memory boards for any PET ever 
sold, Old Bob won' t fo rget you , 
And Ihe Skyles memory ~ystems haq~ Ihe highcsi quatil), comrol o f any 
compUII.'r produc' e\·er. O\l.'r 100 m illion bils o f Skyles memo ry boards are 
already in the field . FirS[ quali,) Sial ic and d ynam iC RAII-'IS. rotidsoldered on 
fir~' quati, y gtas~ epo>;)'. Tha, i, \\ h) ,hey are ):uaninleed-in spife of rhe nf"" 
/O""f'r pric'f's- ror a rull t~o ~raD. 

The boa rd5. msidethl!' PET/CB~I , in<;[all in minUle~ "'lho UI spccial lool\or 
l·Quipment. .. ju~ 1 a !oCrc\\drher. 

~ause of o ur nl."\\ d ynamit· memor) d esign, and IOcetebr~lIeold Bob'" 30:~ 
binhda). here arc 'he smashing ne" prkc~: 

8K Memory System orig. SZ.50.00 no .. ' S]OO. OO S(1\'I;' S .50.00 
16K M em ory System urig,. S450.00 no ... SJOO. OO SarI.' SI50. 00 
UK '''1~mory System orig,. S650.00 no '" S400.00 501'e S150.()() 

.. . For un)' PET el'er made. W hen ordering. j us, describe your PET br model 
number and indicale ,heamoum and type (or b rand)of rnemor)' currenlly in 
' hl' unit. 
Shipping and Huntiling .. . (USA / Canatia) $3 .50 (Ellrope/ Asia) 515.00 

California resitiems I11 I1SI alld 6% / 6V: 'ro sules lax. as rf'Quireti. 
Visa/ Mas l('T('ard o rdus : call 1011 free (800) 22,/·9998 (except Cal iforn ia). 
California o rders: please call (415) 965·1135. 

1 Skyles Electric Works 
2Jl t: Soul h Whis ma n Roa d 
Mounlai n Vif W. Ca liro rnia 94041 
(415) 965·1135 

... PET/CBMNIC? SEE SKYLES ... 

NEW COMMODORE ADD-ONS 
RAM-ROM: 

GETS RID OF SAFING ROM 
MX-910 CBM/PET RAM/ROM; 

Allows mulll ROM protected programs USing 
the same sockello be put on lo dIskette casselle. 
no need 10 Insert protect ROM In socket after mitial 
load. ehminates need for ROM switch box. write 
protect In software. decoded lor dual ROM socket 
usage. 4K expandable to BK. easy internal CBM . 
Installation : $119.95 

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

Low cost. bidirectional, 50 to 19,200 baud rate. lull 
modem conlrols. parity allo~s for two RS-232C CBM 
ports. installs easily inside CBM: S199.95 

SX-100 IEEE-488/PET MODEM SOFTWARE: 
8eSI810 modem software. by 8010 developer, 
works wilh SourcelMicronetiCBM to disk/CBM 10 
CBM; Intelligent Terminal Software: $79.95 

MX-200 IEEE-488/PET PARITY 
MODEM/SOFTWARE 

Talk 10 a host computer requiring panty, all features 
01 SX232: 5399.95 

MX-113 THEFT PROTECTION ROM: 
Plug In ROM. displays owner's name. etc when 
computer turned on 549.95 

ECX COMPUTER COMPANY 
2678 NORTH MAIN ST. 

WALNUT CREEK. CA 94596 
(415)944-9277 

For additional new product information and catalog 
send self addressed, stamped envelope. 

NEW FOR '82 
• PAYROLL SYSTEM. 

• OVER 100 EMPLOYEES 

• 25 DATA FIELDS PER 
EMPLOYEE 

• MULTIPLE RATES 

• OVERTIME 

• VACAT ION 

• SUBSISTENCE 

• 16 GEN , LEDGER 
CATEGORIES 

• PRINTS CHECKS OR 
mcommodore CHECK STU BS 

• W2 FORMS 

$29500 • CALIF , OE3 AND 
OE3B, 941 AND 

(INTRODUCTORY PRICE) OTHER REPORTS 

FOR MOD 8032 (4040 OR 8050) 

OTHER BUSINESS PROGRAMS AND PRICE LIST AVAILABLE 

io\Rn nf6\'illl 436 MENDOCI NO AVE , 
UDLSU~ SANTA ROSA, CA 95401 
SOFTWARE CO. (707) 544·3425 
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This compactor analyzes and compresses BASIC at

lightning speed. For PET/CBM, Upgrade and 4.0

BASIC, with disk drive.

Machine

Language

Compactor

Running the program is fairly simple. Load

the program into memory with the LOAD or

DLOAD command, depending upon which com

puter you have. If you do not have DOS 2.0 or

higher, make sure that both drives are initialized.

Type RUN, and the computer will print a short

greeting along with some brief directions.

David L Evans

CaldwelL ID

When the programs "Compactor" and uUn-

Compactor" by Robert Baker appeared in the

Sept./Oct., 1980 and May, 1981, issues, respectively,

of COMPUTE! I immediately typed them in and

tried them out on several of my programs.

To my dismay, compacting a 16K program

required approximately 48-52 minutes. I am a

college student and spend a limited amount of

time on my computer (a 16K 4.0 PET) due to study

time and my job. That compacting time ate heavily

into the time I spend on my PET and I decided to

do something about it. This program is the result.

I tried several different BASIC versions of the

program, but could come up with no noticeable

increase in speed. 1 then decided to give machine

language a try. The result? A 947% increase in

speed! Even this phenomenal increase in speed can

be improved a bit further by eliminating the error

checking in my input subroutine.

The program consists of five different sections.

The input section prints the directions and inputs

the input and output file names. The scanning

section scans the BASIC program for larget line

numbers and prints them for you to see, while also

storing them for use by the compacting section.

The compacting section compacts the program
(where possible) and prints "DONE" when

finished.

A following subroutine section contains an
input subroutine, a line number checking routine,
and a disk error routine. Following these four

sections is the data and work storage area. This

program was designed to run on both Upgrade

and 4.0 ROMs. It will automatically adjust itself to
work on either ROM set, so all the user has to do is

to LOAD the PROGRAM and type RUN.

Typing In Compactor

Below are the step-by-step instructions

for entering and SAVEing Compactor.

COMPUTE! generally provides BASIC

loaders so that readers who don't know

machine language can easily type in and

use machine language subroutines and

programs. Though it could be done, we felt

that creating a BASIC loader for Compactor

would be too complicated to be worthwhile:

Compactor sits in memory starting at ad

dress 1024 (like a BASIC program). A

loader would involve an awkward process

of writing over itself and checksums would

be equally difficult to use.

Instead, Compactor is presented as hex

dump. To enter it into the computer:

1. Type: SYS 1024 {to enter the

machine language monitor).

2. When prompted by the period (.),

type VI 0400 0460 and the screen will reveal

(in hexadecimal numbers) the contents of

the memory cells between address 0400 and

0460. You can type over these numbers and

hit RETURN on each line, thereby entering

the new numbers into memory. So, for the

first line, you type: 00 0B 04 FF FF 9E 31

HO (RETURN). Continue on until you've

typed and entered line 0460 as it appears in

the magazine listing.

3. Then do the next block of memory.

Type: M 0468 0500 and continue on, re

placing the values on screen with Compac

tor's numbers as printed. When you've

typed in the last line, (0B70), you are done.

4. Now Compactor is in your com

puter's memory and it must'be SAVEd onto

a disk. Type: S "0:COMPACTOR",

08,0400,OB78 (RETURN) and it will now

be available for use as a program called

"COMPACTOR" on the disk in Drive zero.

5. If the power went offjust before you

finished (and you lost everything, including

your temper), you might prefer to take up

the author's offer (at the end of the article)

to make a copy for you.

July, 1982. Issue 26 COMPUTEI 

This compactor analyzes and compresses BA S IC at 
lightning speed. F01' PETICBM, Upgrade and 4.0 
BASIC, with disk d·tive. 

Machine 
Language 
Compactor 
David L. Evans 
Caldwell, ID 

Whe n the programs "Compactor" and "Un
CompaclOr" by Robert Ba ke r appeared in the 
Sept.lOct. , 1980 and May , 198 I , issues, res pectively, 
of COMPUTE! I immediately typed them in a nd 
tried them out on several of my programs. 

To my dismay , compacting a 16K program 
required ap proximately 48-52 minutes. I am a 
college stude nt a nd spend a limited a mount of 
time on my compu te r (a 16 K 4.0 PET) due to stud y 
time and my j ob. That compacting time ate heav ily 
into the time I spend on my PET and I d ecided to 
do something abo ut it. This program is the result. 

I tried several different BASI C ve rsions of the 
program , but could come up with no no ti ceable 
increase in speed. I then decided to give machine 
language a try. The resu lt? A 947% increase in 
speed ! Even this phe nomena l increase in speed can 
be improved a bit furth e r by eliminating the error 
checkin g in my input subro utine. 

The progra m consists of fi ve diffe rent sectio ns. 
The input section prints the directions a nd inputs 
the input and OUlput fi le names. The scanning 
section scans the BASI C program fo r ta rget line 
numbe rs a nd prints them for yo u to see , whi le also 
storing them for use by the compacting section. 
The compacting section compacts the program 
(w here poss ible) a nd prints "DONE" when 
fini shed. 

A fo ll owin g subrOlltine section contains an 
input subroutine, a line number checking routine, 
and a disk error routine. Following these four 
sections is th e data and work storage area. This 
program was designed to run on both Upgrade 
and 4.0 ROMs. It will a utomatically adjust itself' to 
work on eithe r RO M set, so all the user has lo do is 
to LOAD the PROGRAM and type RUN. 

Running the program is fairl y simple. Load 
the program into memory with the LOAD o r 
DLOAD command, d e pending upon wh ich com
puter you have. If you d o not have DOS 2.0 o r 
highe r , make sure that both drives are initialized. 
Type RUN , and the computer will print a shon 
greeting along with some brief directions. 

Typing In Compactor 
Below are the step-by-ste p instructions 
for entering a nd SA VEing Compactor. 
COMPUTE! generall y provides BAS IC 
loaders so that reade rs who don 't know 
machine language ca n easily type in and 
use machine language subroutines and 
programs. Though it could be d one, we felt 
that crea ting a BASIC loade r for Compacto r 
wo uld be too complicated to be worthwh il e: 
Compactor sits in memo ry starting at ad
dress 1024 (l ike a BAS IC program). A 
loader would involve an awkward process 
of writing ove r itse lf a nd checksums would 
be eq uall y difficult lO use. 

Instead , CompaclOr is presented as hex 
dump. To enter it into the computer: 

I. Type: SYS 1024 (to enter the 
machine la nguage monitor). 

2. Whe n prompted by the period (.) , 
type M 0400 0460 and the screen will revea l 
(in hexadecimal numbe rs) the contents of 
the me mo ry cells between address 0400 and 
0460. Yo u can type over these numbers a nd 
hit RET U RN on each line, the reby e nterin g 
the new numbers into memory. So, for the 
first line, yo u type : 00 OB 04 FF FF 9E 3 I 
30 (RET U RN). Continue on until you've 
typed and e nte red line 0460 as it appears in 
the magazine listing. 

3. Then do the next block o f memory. 
Type: M 0468 0500 and continue o n, re
placing the va lues on screen with Compac
to r 's numbe rs as printed . When you've 
typed in the las t line, (OB70), yo u are done, 

4. Now COlnpaclor is in your com
puter's memory and it must'be SA VEd onlO 
a d isk. Type: S "O :COMPACTO R", 
08 ,0400,OB78 (RETURN) and it wi ll now 
be available fo r use as a program call ed 
"COM PACTO R" on the disk in Drive ze ro. 

5. If the power went off just before you 
fin ished (and you lost everything, including 
yo ur tempe r), you might prefer to take up 
the author's offer (at the end of the article) 
to make a copy for yo u. 
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After reading the directions, type in your

input file name preceded by the drive number the

file is on. Example : 0:COMPACTOR. You will

then be asked for the output file name; do the

same with it as you did with the input file name.

The computer will then scan and compact your

program. If any disk error is detected, the program

will report it and will return to BASK'. After your

program has been compacted, LOAD it into mem

ory and type the CLR command; this will fix all the

line links. Be sure to reSAVE the corrected copy.

Clearly, machine language lends itself to input/

output programs more readily than BASK' does.

Once the basics of how to open files from machine

language arc learned (see COMPUTE!. April. 1981,

#11), it is easy to generate input/output programs

in machine language which will run at a pheno

menal speed.

For those of you who do not want to type this

in, I will make you a copy of ii if you will send me

$3.00 and a self-addressed, stamped mailer and a

blank tape or disk. For those who send a disk, I

have DOS 2.0. so all disks will be written in DOS 2.0.

04E0 8E A9 0F 85 D2 85 D3 A9

04E8 08 85 D4 A9 00 85 Dl 20

04F0 63 F5 20 F7 09 A2 00 BD

04F8 50 0C C9 0D F0 04 E8 4C

0500 F7 04 A9 2C 9D 50 0C 9D

Da tiiI I

2202 E

'.vans

His Ave.

Caldwell, ID 83605

0400

0408

0410

0418

0420

0428

0430

0438

0440

0448

0450

0458

0460

0468

0470

0478

0480

0488

0490

0498

04A0

04A8

04B0

04B8

04C0

04C8

04D0

04D8

00

33

C9

04

09

6E

8D

8D

08

07

A9

91

02

88

00

20

00

0D

4C

0C

C9

3A

C9

4C

9D

E0

70

D0

0B

37

2E

8D

07

06

91

88

A9

8D

0B

01

C9

0B

BD

D2

20
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Afte r reading the directio ns, type in yo ur 04E0 8E A9 0F 85 02 85 03 A9 
input fil e name preced ed by the dri ve numbe r the 04E8 08 85 04 A9 00 85 01 20 
fil e ison. Example: O:COMPACTOR. You wi ll 04F0 63 F5 20 F7 09 A2 00 BD 
then be as ked fo r the outputli lc na mc ; do the 04F8 50 0C C9 00 F0 04 E8 4C 
same with it as you did with the input fil e name. 0500 F7 04 A9 2C 90 50 0C 90 
The computer will then scan a nd compact your 
program . If any disk error is d etected , the program 
will re po n it and will re turn to BASI C. After your 
program has been compacted, LOA D it into mCm- 0510 52 90 53 0C E8 E8 E8 E8 
o ry and type the C LR command; this will fi x a ll the 0518 8 E 86 0B 86 01 A9 05 8 5 
line links. Be sure to reSAVE the corrected copy. 0520 02 85 03 A9 08 85 04 A9 

Clea rl y, machine language lends itselFto inpu t/ 0528 50 85 DA A9 0C 85 DB 20 
output programs more readil y tha n BAS IC does. 053 0 63 F5 20 F7 09 20 CE 09 
O nce the basics of how to open fil es fmm machine 0538 20 CE 09 18 AD 78 0B 60 
language are learned (see COMPUTE!. April, 198 1, 0540 79 0B B0 07 C9 00 00 03 
# II ), it is easy to ge nerate inpu t/output progra ms 0548 4C Al 06 20 CE 09 AD 78 
in machine language which will rLin at a pheno- 0550 0B 80 7A 0B AD 79 08 80 
me nal speed. 0558 7B 0B 20 07 09 AD 79 0B 

For those of you who do nOl wanllQ ly pe this 0560 C9 00 F0 04 C9 89 F0 08 
in , I wi ll make you a copy of it if you will send me 0568 C9 80 F0 04 C9 A7 00 EA 
$3.00 a nd a self-addressed, stamped mail e r and a 0570 A9 00 80 7C 0B 80 70 0B 
blank tape o r di sk. Fo r those who send a disk , I 0578 20 07 09 AD 79 0B C9 3A 
have DOS 2.0, so a ll disks will be wrillen in DOS 2.0. 0580 B0 DB 90 03 20 07 09 AD 

David Evans 0588 79 0B C9 20 F0 EA C9 3A 
2202 Ellis Ave. 0590 B0 58 C9 30 90 54 A9 0A 
Caldwell, ID 83605 0598 85 01 A9 00 80 7E 0B A2 

05A0 08 0A 2E 7E 0B 06 01 90 
05A8 09 18 60 7C 0B 90 03 EE 

0400 00 0B 04 FF FF 9E 31 30 
05B0 7E 0B CA D0 EC 80 7C 0B 
05B8 AD 70 0B 0A 85 01 0A 0A 

0408 33 37 00 00 00 AD 50 C3 05C0 18 65 01 60 7E 0B 80 70 
0410 C9 2E F0 38 A9 24 80 F0 05C8 0B 38 AD 79 0B E9 30 80 
0418 04 80 30 05 80 EC 06 80 0500 79 0B 18 AD 79 0B 60 7C 
0420 09 07 A9 AE 80 69 06 80 0508 0B 80 7C 0B 90 03 EE 70 
0428 6E 06 80 A7 06 80 89 09 05E0 0B 20 07 09 AD 79 0B 4C 
0430 80 91 09 80 99 09 A9 09 05E8 8E 05 AD 7C 0B 80 83 0B 
0438 80 88 06 80 5E 07 80 DA 05F0 AD 70 0B 80 84 0B 20 9C 
0440 08 A9 DC 80 89 06 80 SF 05F8 09 AD 85 0B C9 FF F0 71 
0448 07 80 DB 08 A9 78 85 01 0600 AD 87 0B C9 00 00 07 AD 
0450 A9 0B 85 02 A0 00 A9 00 
0458 91 01 C8 00 F9 E6 02 AS 
0460 02 C9 16 00 EF A9 00 80 
0468 88 0B A9 00 80 87 0B A2 0610 0B 80 IE 06 AD 88 0B 80 
0470 00 BD 48 0A C9 00 F0 07 0618 IF 06 AD 7C 0B 80 FF FF 
0478 20 02 FF E8 4C 71 04 A2 0620 EE 87 0B AD 87 0B C9 00 
0480 00 20 CF FF 90 50 0C C9 0628 00 0A EE 88 0B AD 88 0B 
0488 00 F0 08 E8 E0 12 F0 03 0630 C9 16 B0 22 AD 87 0B 80 
0490 4C 81 04 E8 A9 00 90 50 0638 44 06 AD 88 0B 80 45 06 
0498 0C AD 50 0C C9 30 F0 04 0640 AD 70 0B 80 FF FF EE 87 

04A0 C9 31 00 CB AD 51 0C C9 0648 0B AD 87 0B C9 00 00 03 
04A8 3A 00 C4 A2 00 BD 09 0B 0650 BE 88 0B 4C 71 06 A2 00 

04B0 C9 00 F0 07 20 02 FF E8 0658 BD 39 0B C9 00 F0 07 20 

04B8 4C AD 04 A2 00 20 CF FF 0660 02 FF E8 4C 58 06 A9 05 

04C0 90 70 0C C9 00 F0 08 E8 0668 20 E2 F2 A9 0F 20 E2 F2 

04C8 E0 12 F0 03 4C BD 04 AD 0670 60 A2 00 BD IF 0B C9 00 

0400 70 0C C9 30 F0 04 C9 31 0678 F0 07 20 02 FF E8 4C 73 

0408 00 95 AD 71 0C C9 3A 00 0680 06 AE 7C 0B AD 70 0B 20 



commodore
SHOW SPECTACULAR

8Q32-32K 80 COL CRT
REG S1495

$1065
64K ADD-ON MEMORY

REG $500

$395
9000 134K SUPER PET

REG $1995

$1795
4032 32K 40 COL CRT

REG S1295
$965

4016 16K40COLCRT
REG S995

$765
8050-DUAL DISK 950K

REG $1795
$1295

4040-DUAL DISK 343K
REG $1295

$995
2031-SINGLEDISK17QK

REG $695
$525

C2N-CASSETTE DRIVE
REG $75

$65
4022-80 COL PRINTER

REG $795

$595
8023P-136 COL PRINTER

REG $995

$849
8300P-40CPS LTR QLTY

REG $2250

$1995
8024-MANNESMAN TALLEY

REGS1995

8024L-LETTER TALI FY
REG $2495

$1995
25CPS-STARWRITER

REG $1895

$1445
CBM-IEEE MODEM

REG $279

$229
VOICE SYNTHESIZER

REG $395

PET TO IEEE CABLE
REG $39.95

$34
IEEE TO IEEE CABLE

REG $49.95

$39
VIC 20

REG $299

$265
VIC 1540 DISK 170K

REG $599

$499
VIC 1515 30CPSPRINTF R

REG $395

VIC 4011 RS239INTFP
REG $49.95

$39
VIC 1112 IEEE INTER

REG $99.95
$329 Kttowvb $79

Special pricing on Atari, Apple, Digilog, Epson, Hayes Modem,

MATOR SHARK

HARD DISK DRIVE

'Winchester Disk

'Commodore DOS 2.5

*24 Megabyte

$6475

Strobe 100 Plotter

*PET Interface

'Software Pack

$975

SCHOOL SPECIALS

3 for 2 Pricing

CALL US!

20% Off on Software

Printwheels

PHILADELPHIA COMPUTER DISCOUNT©
P.O. Box 170 St. Davids, PA 19087 (215)687-8540

MAIL ORDER PHONE 1-800-345-1289

PREPAID ORDERS SHIPPED FREE

VISA & MASTERCARD ADD 3%

COD - UPS

PA RESIDENTS ADD 6% SALES TAX

H1181C

cOI"nlnodore 
SHOW SPEcr ACULAR 

8032-32K 80 COL CRT 
REG $1 495 $1065 

64K ADD-ON MEMORY 
REG $500 $395 

9000 134K SUPER PET 
REG $1995 $1795 

4032 32K 40 COL CRT 
REG $1295 $965 

4016 16K 40 COL CRT 
REG $995 $765 

8050-DUAL DISK 950K 
REG $1795 $1295 

4040-DUAL DISK 343K 
REG $1295 $995 

2031-SINGLE DISK 170K 
REG $695 $525 

C2N-CASSETIE DRIVE 
REG $75 . $65 

4022-80 COL PRINTER 
REG $795 $595 

8023P-136 COL PRINTER 
REG 5995 $849 

8300P-4OCPS LTR QLTY 
REG 52250 $1995 

8024-MANNESMAN TALLEY 
REG 51995 1595 

8024L-LETIER TALLEY 
REG 52495 $1995 

25CPS-STARWRITER 
REG 51 895 $1445 

CBM-IEEE MODEM 
REG $279 $229 

VOICE SYNTHESIZER 
REG 5395 $329 

PET TO IEEE CABLE 
REG 539.95 $ 34 

IEEE TO IEEE CABLE 
REG 549.95 $39 

VIC 20 
REG 5299 $265 

VIC 1540 DISK 170K 
REG $599 $499 

VIC 1515 30CPS PRINTER 
REG 5395 $349 

VIC 1011 RS 232 INTER 
REG 549.95 $39 

VIC 1112 IEEE INTER 
REG 599.95 $79 

'Winchester Disk 
' Commodore DOS 2.5 

• 24 Megabyte 
... -_. $6475 --... 

Strobe 100 Plotter 
• PET Interface 
• Software Pack 

--- $975 __ -1 
SCHOOL SPECIALS 

3 for 2 Pricing 
... __ CALL US! --4 
... 20% Off on Software 

Special pricing on Afari, Apple, Oigilog, Epson, Hayes Modem, Printwheels 

PHILADELPHIA COMPUTER DISCOUNT © 
P.O. Box 170 St . Davids, PA 19087 (215)687-8540 

MAIL ORDER PHONE 1-800-345-1289 

PREPAID ORDERS SHIPPED FREE 
VISA &. MASTERCARD ADD 3% 

COD - UPS 
PA RESIDENTS ADD 6% SALES TAX 

H1161C 
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COMMODORE VIC

PERSONAL COMPUTER

60% more powerful than VIC-20

$299
Special Sale Price

00

We Stock More VIC-20

Programs and Accessories

than anyone in the USA!

We Stock "United Micro's"

VIC-20 Super Programs!

Arcade Quality up to 256

Levels-Super Graphics

Sound-Fast Action

Unrelenting Challenge.

' VIC-20 Owners Write for

Free Catalog.

FOR THE SPECIAL SALE PRICE OF
$299.00 you get 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 self 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
this 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
sive expansion interface.

WHY SUCHALOW PRICE
WE GIVE YOU 60% to 400% MORE PRO
GRAMMING POWER THAN VIC-20! You
can't 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 your children while they play.
Every kid wants to play electronic games.

(We have some of the best). The next

natural $tep 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 that
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 wnen you can buy this power
ful computer for only $299.00.

COMMUNICATE WITH THE WORLD
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 informa
tion by topic from over 60 magazines, in

cluding New York times. Airline informa
tion, order tickets, get weather informa
tion anywhere in the world, restaurant and

hotel information, thousands of
categories are on line for you, business,
finance, education, entertainment, games
etc. YOU'LL BE THE TALK OF YOUR

NEIGHBORHOOD. Our telephone modem
price is by far the lowest available.

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.

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 PRICE $379
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 (A standard tape
recorder will not work).

15 DAY FREE TRIAL

DON'T MISS THIS SALE -ORDER NOW

I I Please send me the 28K

1—' Commodore VIC Computer for
$299.00

r~| Please send me the 41K

Commodore VIC Computer for
$379.00

□ Special Data Cassette $69.00
We ship C.O.D. and honor Visa and
Master Card.

Name

Address

City

State. Zip Code.

□ VISA □ MASTERCARD D C.O.D.

Credit Card No.

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 (21 days for Personal Check

orders,) 2 to 7 days for phone orders.

Canada orders must be in U.S. dollars.

we are ■

commodore VIC
experts!!

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

COMMODORE VIC 
PERSONAL COMPUTER 

60% more powerful than VIC-20 

$29900 
Speclel Sale Price 

FOR THE SPECIAL SALE PRICE OF 
$299.00 you get 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 funct ions, string arrays, scrolling, 
multi statement lines, file managment, 
PEEK AND POKE. Assembly machine 
language is available. We have easy to 
use self teaching books and programs. 
Accept TAPE-DISK-PLUG IN CART
RIDGES, connects to any TV, includes 
AC adaptor, A.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 
this 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 Oisk Orlve plugs in 
direct. You do not have to buy an expen
sive expansion interface. 

WHY SUCH A LOW PRICE 
WE GIVE YOU 60 % to 400% MORE PRO
GRAMMING POWER THAN VIC-20' You 
can't beat our prices for the VIC-20 with 
increased programming power added! 
We sell d irect 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 your children while they play. 
Every kid wants to play electronic games. 
rNe have some of the best). The next 
natural step for their curiosity is to try 
simple programming. They can do th is 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 that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational , home finance and 
ed ucational programs to choose from. 
Why pay $140.00 to $295.00 for an elec
tronic game wnen you can buy this power· 
ful computer for only $299.00. 

COMMUNICATE WITH THE WORLD 
Plug in your VIC telephone modem. Now 
you can get a world of information through 
your telephone, plus electronic mall. Just 
dial up the information you want. UPI wire 
service, stock market, historical informa
tion by topic from over 60 magazines, in
cluding New York times. Airline informa
tion, order tickets, get weather Informa
tion anywhere in the world, restaurant and 
hotel information, thousands of 
categories are on line for you, business, 
finance, education, entertainment , games 
etc. YOU'LL BE THE TALK OF YOUR 
NEIGHBORHOOD. Our telephone modem 
price is by far the lowest available . . 

tMMEDIATE REPLACEMENT WARRANTY 
If your computer falls 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. 

SPECIAL SALE PRtCE $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. 

• We Stock More VIC-20 
Programs and Accessories 
than anyone in the USA! 

• We Stock "United Micro's" 
VIC·20 Super Programs! 
Arcade Quality up to 256 
Levels·Super Graphics 
Sound·Fast Action 
Unrelenting Challenge. 

• VIC-20 Owners Write for 
Free Catalog. 

SPECIAL SALE PRICE $379 
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 (A standard tape 
recorder will not work). 

15 DAY FREE TRIAL , ................•......••.•.••••..•• 
DON'T MtSS THtS SALE ·ORDER NOW 

o Please send me the 28K 
Commodore VIC Computer for 
$299.00 

o Please send me the 41K 
Commodore VIC Computer for 
$379.00 o Special Data Cassette $69.00 

We ship C.O.D. and honor Visa and 
Master Card. 

Name __________ _ 

Address ______ ____ _ 

City ___ _______ _ 

State _ _ __ ZlpCode ___ _ 

D VISA D MASTER CARD D C.O.D_ 

Credit Card No. ________ _ 

Explrat ion Date.,..,~-_,___,,,,_-.,_,_;_,_ 
Add $10.00 for shipping, handling and In· 
surance. Illinois residents please add 
6"10 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 (21 days for Personal Check 
orders,) 2 to 7 days for phone orders. 
Canada orders must be in U.S. dollars. 

we are 
commodore VIC 
experts!! 

PROTECTO 
ENTERPRIZES 
BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382-5244 to order 
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SMITH CORONA®

Daisy Wheel Printer/Typewriter

with Letter Quality Printing.

RS232or IEEE-488

Interface Included.

Use with CBM, Apple, Atari,

and Others.
TP-1

Available

at $789.00

*$>

Albany Typewriter & Computer

923 San Pablo Avenue

— Albany, CA 94706

— (415)526-1959

NEW FOR ATARI
FROM

MMG MICRO SOFTWARE

•GAMES-

CHOMPER - All machine language arcade game One of the only

i ompuler games with intelligent monsters. Destined to become a classic

Requires 16K. 1 Joystick $24.95

ASTEROID MINERS - Race against time! Your mission is to mine

all the asteroids before time runs out. BASIC and machine language

Requires 32K. 1 Joystick $29.95

-NECESSITIES-

DISK COMMANDER - Jusi sow this program on your BASIC
disks and it wiU autoboot and automatically list all programs Irom the disk
onio your screen. Simply run any program by typing in a number

Requires 16K. Disk only $19.95

RAM TEST - The most thorough and fastest memory test available

for the atari This all machine language program takes 4 mm totesi48K

It's the only program that tests the cartridge area of RAM Good lor new

400 800 computer owners <ind for testing new RAM boards

Requires 8K $19.95

•BUSINESS HOME-

MAILING LIST - Extremely fast BASIC and machine language

program. Each data disk holds over 500 files. Sort on any o( 6 delds at

machine language speed Use any size labels or envelopes.

Requires 16K, Disk only 539.95

Unless otherwise specified, available on cassette and disk Please specify

when ordering.

MMG is seeking new Atdn Authors Please call or write (or details

Please send check or money order to:

MMG MICRO SOFTWARE

P.O. Box 131

Marlboro, New Jersey 07746

or call (201) 583-4362 For C.O.D. deliveries

New Jersey residents add 5% stale tax.
ATARI & a regslervd Iradprcvirk of ATARI. Inc.
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Interface Included. 

Use with CBM , Apple, Atari, 
and Others. 

TP-' 
Available 

at $789 .00 

Albany Typewriter & Computer 
923 San Pablo Avenue 

_ Albany, CA 94706 • 
..::::. (415) 526-1959 
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0A68 4D 50 4C 45 3A 20 20 20 
0AC0 30 3A 46 49 4C 45 4E 41 
0AC8 4D 45 0D 0D 44 4F 20 54 
0AD0 48 45 20 53 41 4D 45 20 
0AD8 57 49 54 48 20 54 48 45 
0AE0 20 4F 55 54 50 55 54 20 
0AE8 46 49 4C 45 20 4E 41 4D 
0AF0 45 2E 0D 0D 0D 0D 49 4E 
MF8 50 55 54 20 46 49 4C 45 
0600 20 4E 41 4D 45 2 0 3F 20 

061 0 54 2 0 46 49 4C 4 5 2 0 4 E 
0618 41 4D 4 5 20 3 F 20 00 93 
06 20 46 4F 55 4E 44 20 54 41 
06 28 52 47 45 54 20 4C 49 4E 
0630 45 20 4E 55 4D 42 45 52 
0638 00 93 54 4F 4F 20 4D 41 
0640 4E 59 20 4C 49 4E 45 53 
064 8 00 93 43 4F 4D 5 0 41 4 3 
0650 54 49 4 E 47 20 4C 49 4E 
0658 45 2 0 4E 55 4D 4 2 45 5 2 
066 0 2E 2E 2E 2 E 00 93 12 44 
0668 4F 4E 4 5 0 D 0 D 0D 0D 00 
0670 2C 50 2C 57 00 00 00 00 

NEW FOR ATARI 
FROM 

MMG MICRO SOFTWARE 

········GAMES··**···· 
C H OMPER . All machme language arcade game One of the o nly 
("omput er games with intelligent monsters. Destined to become a classIC 

Requires 16K, I Joystick . . .. ... . $24.95 

ASTEROI D MINERS · Race agamst tmw! Your miSSion IS 10 mine 
a ll the asteroids before time runs out BASIC and ~dllne language 

ReQUItes 32 K. I Joystick .... . .... . . . .. . .. . ..... . .. .. . $29.95 

• .. • .. **·NECESSITIES· · ···· ... 
DISK COMMANDER · JuS! save thIS program on your BASIC 
disks and It will autoboot and automatically list all programs from the disk 
ont o your screen. Simply run any program by typing in a number 

ReqUires 16K. Disk only . . . . 519.95 

RAM TEST - The most thorough and fastest memory test available 
fO I the atan. ThiS <i tt machine la ngu<lge program takes <l min to test 4BK 
It ·s the only program thaI t(>5I S th(> coHtlldge area of RAM Good for new 
400 800 computer owners <snd for tesllng new RAM boards 

ReqUires BK . . .... ............... . .. . .... . .... 5 19.95 

- - - - - - - -BUSINESS/HOME· •• -- - -
MAILING LIST - Extremely fast BASIC and machine language 
program. Each dala disk holds ove r 500 flies Son on any of 6 fields at 
machme language speed Use any size labels or envelopes. 

ReqUires 16K. D isk only ... . .. .. .. .. $39 .95 

Unless otherWise speclfled . tlVllllabl(! 011 cassette ",nei dIsk . Pleasespec lty 
when ordering. 

MMG is s~eking new AtM Authors Please catt or write for detaIls 

Please send check or money order to: 
MMG MICRO SOFTWARE 

P.O . Box 131 
Marlboro. N ew Je rsey 07746 

or call (20 1) 583·4362 For C.O .D . deliveries 

New Jersey reSId ents add 5% stale l a x. 
ATARl l$ a rf9lS1f1' 'C! Itw","uk of ATARI. Irw; 

© 
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Insight: Atari

Bill Wilkinson

Optimized Systems Software

Cupertino, CA

This month I will first respond to some of that

unanswered mail; then part six of Inside Atari

BASIC \a continuing series within this column] will

delve further into string and array magic; and

finally we will do a preliminary exploration of the

depths of Atari's FMS.

Graphics Revisited

Actually, the title of this section might better be

"machine language revisited." Probably none of

my columns lias generated as much response as

part four ofmy Atari I/O series, subtitled

"Graphics," in the February, 1982, issue of

COMPUTE! Unfortunately, most of the response

has been of the "I can*! make it work" variety. Of

course, my first response is "but I know it works!"

Yet still the letters ask, "How?"

I do not intend to turn this column into a

tutorial on machine language. There are several

good books available on 6502 machine language

(including the Inmans' book specifically for The

Atari Assembler), and any struggling beginner who is

trying to make do without at least one of them is

simply a masochist. However, my ego says that it

will be better fed if more readers understand my

articles.

For the most part, it seemed that those who

had trouble with my February article assumed that

what was published was some neat program to be

used as is. Not so! I had simply given you a set of

subroutines to use with your own programs. For an

example, let us take a simple BASK: routine and

its machine language equivalent. First, the BASIC;

30000 POKE 20,0: POKE 19,0

30010 IFPEEK{19) = 0THEN 30010

30020 RETURN

Now, you would not mistake that for a complete

BASIC program. But, if I told you that entering

this routine and then executing a GOSUB 30000

from your program would produce a 4.2667-second

pause, you would know when and how to use it. So

let's do the same thing in machine language:

PAUSE

LDA#0

STA 20 ; "poke 20,0"

STA 19; "poke 19,0"

LOOP

LDA 19

BEQ LOOP ; "if peek( 19) = 0 then loop"

RTS 'return"

Again, this is not a complete program! But if

you enter it (say at the end of your own machine

language program) and then execute a JSR PAUSE,

it will produce a 4.26(57 second pause. Note, then,

that JSR in machine language is the equivalent of

GOSUB in BASIC.

The graphics routines (Program 5) in my

February article arejust subroutines, to be placed

in your own machine language program and then

JSRed to perform their actions. Perhaps the biggest

mistake I made was in presenting these as an as

sembled listing (complete with "* = $660"). I cer

tainly never used them as such. In point of fact, I

tested them by .INCLUDEing them in my test

programs, which were written with the OSS EASMI)

Assembler/Editor. And one of the test programs I

used was, indeed, the example given on page 77 of

that same article.

So how do you get these subroutines in and

working for you? First and foremost, you obviously

must type in all that code. Perhaps tiie best thing to

do would be to type it in exactly as shown, including

even the "* = S660" and the ".END". Then assemble

it and carefully compare the object code generated

with that in the magazine. When all appears correct,

remove the "* = " line and the ".END" line, re

number the whole thing (I would suggest REN

29000,5 or something similar), and LIST it to

diskette or cassette. Now use NEW and write your

mainline code. When you are reasonably satisfied

with it, LIST it to disk or cassette also.

Now what? Obviously, if you have OS/A+ , I

suggest you use .INCLUDE (an assembler pseudo-

op which allows you to include one file while as

sembling another). In fact, I tend to write assembly

code structured as follows:

.INCLUDE #D:SYSEQU.ASM

<my mainline code>

.INCLUDE #D:library-routine-number-I

.INCLUDE #D:library-routine-number-2

.END

If my "mainline" code is big enough, I may

even break it into two or three pieces and

.INCLUDE each of them separately.

But what if you don't have .INCLUDE capa

bility? Well, several assemblers have "TILE" or

"CHAIN," which are not quite as flexible (since

you don't return to where you left off after you

have assembled a chained-to file...thus making the

procedure next to useless for zero page equate

files, etc.); but the principle is generally the same:

put your mainline code first and then CHAIN to
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This month I will first respond to some o f that 
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de lve furthe r into slI'ing and array magic; and 
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Graphics Revisited 
AClLl all y, the titl e o r thi s section might beuer be 
"machine language revisited ." Proba bly none o f 
my co lumns has generated as much response as 
part fo ur of my Atari I/O se ri es, subti tled 
"G raphics," in the Februa!')' , 1982. issue of 
COMPUTE! Unfo rtuna tely , most o f the response 
has been o f the "I can't make it wo rk" va ri e ty. Of 
course, my first res ponse is ;;but I Imow it wo rks!" 
Yet still the leue rs ask , " How)" 

I do not intend to tu rn thi s col um n into a 
tuto ri al on machine language. T here are several 
good books available on 6502 machine language 
(including the Inmans' book specifica lly fo r The 
Atari Assembler) , and any struggling beginner who is 
trying to make do without at leas t o ne o f them is 
simply a masochist. However, my ego says th at it 
will be beuer fed if mo re readers understand my 
articl es. 

For the most part, it seemed that those who 
had trouble with my February article assumed that 
what was published was some neat program to be 
used as is. Not SO l I had simply given yo u a set o f 
subroutines to use with yo ur own programs. For an 
example, let us take a simple BASIC routine and 
its machi ne lang uage equi va lent. First, the BAS IC: 

30000 POKE 20,0: POKE 19,0 
30010IFPEEK(19); OTHEN300 10 
30020 RETURN 

Now, you would no t mistake that fo r a complete 
BASIC program. But, if I told yo u that ente ring 
this routine and then execu ting a GOSU B 30000 
from yo ur program would produce a 4 .2667 -second 
pause, you would kn o w when and how t.o use it. So 
let's do the same thing in machine language: 

PAUSE 
LOA # 0 
STA 20 j "poke 20,0" 
ST A 19 j "poke ] 9,0" 

LOOP 
LOA 19 
BEQ LOOP ; " if peek( 19); 0 then loop" 
RTS ; "return" 

Again , this is 1101 a complete program! Btlt if 
you ente r it (say at the e nd o f your own 111achine 
language program) and then execute aJSR PA USE, 
it will produce a 4.2667 second pause. Ole, then, 
tha tJ SR in mac hine lang uage is the equi va lenl o f 
GOSU B in BASIC. 

The graphics ro utines (Program 5) in my 
February article a re just subroutines, to be placed 
in your own machine language program and then 
J SRed lO per for m lhe ir actions. Pe rhaps the biggest 
mistake I made was in presenting these as an as
sembled lisling (com plele with "* = $660"). I ce r
tainly never used them as such. In poinl of fac t, I 
lesled lhem by .l NCLUDEing th em in my test 
programs, wh ich we re wrill.en with the OSS EASMD 
Assemble r/Edi tor. And one o f the tes t programs I 
used was , indeed , the example given o n page 77 of 
that same a rticle. 

So how do )'OU ge t lhese subroutines in and 
wo rking fo r you? First and fore most, yo u obviously 
musl type in a ll that code. Pe rhaps the bes tlhing to 
do wo uld be to lype il in exactly as shown, including 
even the ,,* = $660" and the ".END". Then asse mble 
it and ca re full y com pare the object code generated 
with thal in the magazine. When a ll appea rs correct, 
re move the "* = " line and the ".EN D" lin e, re 
number the whole thing (I wo uld suggest REN 
29000,5 o r something similar), and LI ST it to 
di skeue or cassette. Now use NEW and wrile yo ur 
mainline code. When yo u a re reasonably salisfi ed 
with il, LI ST it to disk o r casselle also. 

Now what? O bvio usly, if you ha ve OS/A + , I 
suggest you use. I CLUDE (an assembler pseudo
op which allows you to include one fi le while as
sembling another). In facl, I lend to write asse mbly 
code slructured as foll ows: 

.INCLUDE # O:SYSEQU.ASM 
<my mainline code> 
.INCLUDE # D:library-routine-number-I 
.INCLUDE # D:library-routine-number-2 

.END 

I f my "mainline" code is big enough, I mal' 
e ven brea k it into two or three pieces and 
.1 NC LUDE each o f them sepa rately. 

But whal if you do n't have .1 NCLUDE capa
bi lily) Well , seve ral assemblers have " FILE" or 
"CHAIN," which a re not quite as Oexible (since 
you don't reLU rn to where you le fl o ff afte r you 
have asse mbled a cha ined- to fi le ... thus making lhe 
procedure next to useless for ze ro page equate 
fil es, etc.); butlhe principle is generall y the same: 
PUl your mainline code firsl and then CHAIN to 
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the subroutine files.

And what if you have the Assembler/Editor

cartridge? (For all of its faults, it is still a remarkably

flexible tool, especially considering that it is usable

with cassette-based systems.) Again, the principle

holds. The only real difference is that you must do

the INCLUDES yourself. How? Via the ENTER

command. If you haven't noticed it up until now,

get your manual and read up on the ",M" option of

ENTER. Vou can merge two or more machine

language program files (including cassette files) via

the '".M" option! Just as you can with BASIC, except

that BASIC always presumes you want to merge.

Are there things to watch out for? Of course.

Would I ever give you a method without a handful

of caveats? (1) If you ENTER/merge a file with line

numbers which match some (or all) of those in

memory, you will overwrite the in-memory lines.

(2) If you EVER forget the ",M" option, you will

wipe out everything in memory so far. (3) Vou

won't find out about duplicate labels until you

assemble the whole thing.

But even with all these cautions, I strongly

recommend that you store each of your hard-

earned routines on its own file/cassette. It then

becomes almost easy to write the next program

that needs some of those same routines.

By the way, caution number 1 in the previous

paragraph is the reason I suggested RENumbering

the graphics routines to 29000, or some such out of

the way place. If you make notes of what each file

(or cassette) docs, as well as what line numbers it

occupies, you can build a powerful library. And a

P.S.: generally, .INCLUDE, FILE, and CHAIN

commands do not require unique line numbers, so

you need not worry about RENumbering sub

routines for use in such environments.

Gozinta and Gozouta

As long as we are on the subject of machine lan

guage techniques, I would like to point out the

absolute necessity of establishing entry and exit

conventions for each and every subroutine. Again,

if you will refer to Program 5 from the February

issue, you will note that each routine (GRAPHICS.

COLOR. POSITION, PLOT, LOCATE,

DRAWTO. and SETCOLOR) specified ENTER

and EXIT conditions. For example. GRAPHICS

requires that the desired graphics mode number

be placed in the A-register before the JSR

GRAPHICS. Upon return (RTS). theY-register is
guaranteed to contain a completion status.

On machines with more registers, it is good

practice to write subroutines in a way that any

registers not specifically designated in the ENTER

and EXIT conditions are returned to the caller

unchanged. On the 6502 microprocessor, though.

il_ is generally hard to write any significant routine

that does not affect all three registers. Therefore. I

have adopted the opposite convention for this

CPU: If the ENTER/EXIT comments don't say

otherwise, I presume that all registers are garbage

when the routine returns. What convention you

adopt doesn't really matter; just be sure to stick to

one, and only one, method and you won't go

wrong.

FILL From Machine Language

For those of you who arc experienced machine

language programmers and have not been kept

entertained up to this point, take heart. The other

question most asked about my February article was

something like "so how do you call FILL from

assembler?" I guess my comment that FILL from

assembly language was exactly the same as from

BASIC didn't make a very good impression. So,

okay, I know when I'm licked. Herewith is a FILL

subroutine, which 1 would hope you would include

with the rest of the graphics routines and keep in

your library for future use.

This time, I won't make the mistake ofputting

in line numbers and using '**=" and ".END" This

is a straight subroutine; type it in and JSR to it only

after you have satisfied its ENTER conditions.

FILL H,V

ENTER: Must havepreviously drawn the right fiand edge

of the area to be Filled x 'inJSR's )<> PLOTand
DRAWTO,Justprior loJSR FILL, it must have

performeda fSH PLOTto establish the top (or

bottom ofthe line which will define the left edge of

the area lo bvFlLLed. FILL presumes that (he

color lo fill with is that which was most recently

chosen viaJSR COLOR. Finally, on entry. FILL

expects the registers to specify the endingposition

ofthe line which will define the left edge of the

filled area, as follows:

h (horizontal) position in X.A registers

(X hasLSB ofposition, A hasMSB)

v (vertical) position in 1 register

EXIT: Y-registerhas completion statusfrom OSfill

routine

■ILDAT = 765 ;where XIO wants the fill color

TILL = IS ;lillis\IO IS

rest of equates are From February article ;tn<l program;

I-ILL

JSR POSITION ; subroutine from Feb. 1982

article
LDA SAVECOLOR ; value established via JSK

COLOR

STA FILDAT ; see BASIC manual: color used

for FILL

LDX #6*$10 ; file 6...whereS: normally is
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the sub routine fi les. 
And what if you have the Assembler/Ed ito r 

ca rtridge' (For a ll o f its fa ults, it is sti ll a remarkably 
fl ex ible tool , es pecia ll y considering that it is usable 
with casseue-based systems.) Again, the princip le 
holds. The only rea l diffe rence is that you must do 
the INC LUDEs yourself. How' Via the Ef'TER 
cOlllmand . I f )'o ll haven't noticed it up until now, 
gel your manual and r ead up on th e ", M " o ption o f 
EN'T ER. Y O LI can merge two or mo re machine 
la nguage program fi les (including casselle fi les) via 
the ", M" option!Just as )'OU can with BASIC, except 
that BAS IC a lways presumes yo u wa nt to merge. 

Are there things to watch out for) Of course. 
Would I eve r give yo u a method without a handful 
of caveats' ( I) I f you ENTER/merge a fil e with line 
numbe rs wh ich match some (o r a ll) of those in 
memory, you will overwrite the in-memory lin es. 
(2) If yo u EVER fo rge tthe", M" option , )'OU will 
wipe out eve ryth ing in me mory so fa r . (3) You 
won 't lind o ut about dup lica te labels unti l you 
asse mble the whole thing. 

But even with a ll these cautions, I strongly 
recommend that yo u sto re each of yo ur ha rd
ear ned routin es on its own fi le/casseue. I tthcn 
becomes almost easy to write the nex t progr:Jlll 
that needs some of those same routines. 

By the wa y, cautio n numbe r I in the prev ious 
paragraph is the reason I suggested RE Numbe ring 
the g raph ics routines to 29000. or some such out o f 
th e way place. I r you m ake notes of what each fi le 
(o r cassette) does, as well as what line numbers it 
occu pies, you can bui ld a powerfu l librar y. And a 
1' .5.: gene rall y, . INC LUDE, FILE, and C HA IN 
cOlllmands do nol. requ ire unique line numbers. so 
you need not worry about RE lumbering sub
routines for li se in such environmenls. 

Gozinta and Gozouta 

As lo ng as we are on th e subjecl o f 11lachine lan
guage tec hniques, I wou ld like to point out the 
absolute necess it), o f eS lablishing entr ), and ex it 
convenlions for each and every subrouline. Again, 
if yo u will re fer to Program 5 fromlhe Februar), 
issue, )'ou wi llnOie that each routine (G RAP H ICS. 
CO LO R, POSITI ON , PLOT, LOCATE, 
ORA WTO, and SETCO LOR) specified ENTER 
a nd EX IT conditions. For example, GRAPH ICS 
requires that the des ired gra ph ics mod e numbe r 
be placed in the A-register befo re the.lSR 
GRAPHI CS. Upon return (RTS), the V- registe r is 
guaranleed LO conta in a complelion staLLlS. 

O n machines wilh more registe rs, il is good 
praclice lO wrile subro ulines in a way lhal any 
registe rs not specifica ll ), designated in the ENTER 
a nd EX IT conditions are returned to the ca ll er 
uncha nged. On the 6502 micro processo r, [hough, 

il is gene rall y hard lO wrile an)' significanl rouline 
that d oes nOt a ffcet a ll three registe rs. Therefore. I 
have ad opted the opposile conve ntion fo r this 
C PU: I f the ENTER/ EX I T comments do n't sa)' 
o lherwise, I presume lhal all regisle rs arc ga rbage 
when the ro uline re lurns, \,Vhal convenlion yo u 
ado pt doesn't reall y matter; just be sure to stick to 
one , and o nly one , meth od and you wo n'l go 
wrong. 

FILL From Machine Language 
For those of )'OU who arc experienced machine 
language programmers and have nOI been kept 
e nten ained up to this po int , ta ke hea rt. The othe r 
queslion mOSl asked aboul my Februaql art icle was 
something like "so how do )'ou ca ll FI LL from 
assemble r )" I guess my comme nt thal FI LL fro m 
assenlb ly language was exacLl y the same as f'ro lll 
BAS IC didn't make a vc r)' good im press ion. So, 
aka)" I kn ow when 1'111 li cked. He rewith is a FI LL 
subroutine, wh ich I wo u ld ho pe ),ou wou ld include 
with the rest o f the graph ics routines a nd keep in 
),our libra ry fo r futu re use. 

T his lime, I won't ma ke the mistake of pUlling 
in line n ulllbe rs a nd usi ng .. * = " a nd ". EN D" T h is 
is a stra ight subroutine; type it in and .l SI{ to it ollly 
afte r yo u have sati sfied its ENTER cond itions. 

FILL H ,Y 

ENTER: ,\ I 11,,1 lim !/' Im'vious~l' d/'(l1l'1I IIif' riglil Ii01l(/ f't/gl' 
of lIlt' ormlo b,' FI LLN/ via J S R's 10 I) LOT oud 
DHA WTO . ./ wl llri"r lu/SII FILL. illllll.,1 hlll'l' 

1)I'I/u/'III('(loJ .)·/? I ) LOT If) 1", tflbli,,1t Ihl' toj) (or 
hollo1ll of tllf' IiiII' whirh will d('ji llf' fhl' {Iff l'd!!,I' oj 
f/tf' a /'I'fl II} b(' F 11.1.('(/. ,..1 LL 11/'1'., 111I1f',\ II/{III hi' 
color 10 fill wilh i.!) IIial wltiflt llIW IIIml {('CI'lIlly 
rliosl'lI l1iaj SR COLOR. Finall)" Oil l' lllry, ,..1 LL 
I'xlll'cij IIIf' ""giJler" 10 ,\jH'rijy Ih" 1'lId;ug I)wilioll 
Of Iii I' lilll' lI 'Ii iflt will dfjilll' till' "f' ('(Igl' oflhl' 
{llIf'd a 1'1'0, as/ollollls: 

Ii (horizollllll) j)OsiliuN ill X,A rf'gisll'r,\ 
(X has LS/i of/losili"". r\ hlls J115fJ ) 

l' (lIntiro/) l)Ositioll ill Y rl'gisln 

EXIT: )'- r"gi,\/t' r/ul\ rO fflj)II'lioll .\lnlu·'i 1'0111 OS fill 
rolililll' 

FI LOAT ;: 765 :\\'hcrc X IO " ';t ill S Ihc lill color 
CFILl. = I H :li ll i,X IO IR 
: resl ur CljU:l ICS arc frO/ II Fe.:bruary article ;11 11\ pro~r; 1II1 : 

FILL 
JSR POSITION : sl lhroul inc rrom Fe.:b. I ~'82 

art ide.: 
LOA SA VECOLOR : va lu e.: eSI; d) l i ~h e.:d \'ia.lSR 

COLOR 
STA FILDAT : ~e.:e.: BAS IC man ua l: ("() Ior lISe.:e.! 

lo rF I LI . 
LDX #6*$ 10 : li lc 6 ... whercS: norllla ll ), is 
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is the story of an imaginery sea creature who

is lost and trying to find his way home. The

story is read aloud to your child by a
professional actress. While the tale is being

told, the child uses the joystick to help Sammy

out of some tight spots.

The A side of the cassette contains the

interactive story; the B side contains games

that the child plays with Sammy.

The program uses voice, sound effects, music,

color and mixed graphics.

Sammy The Sea Serpent

can be used with either the ATARI 400 or 800

and requires 16K. It is available in cassette

format only. Price is $16.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design, lnc/11 Idar Court Greenwich, CT 06830

203-661-8799

ATARI is the registered trademark of ATARI, Inc.
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• Stepwise Multiple Regteaaion 
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48K RAM BOARD FOR THE 400 
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• Reduces power consumption 

• Reduces heat 

48K Board 
32K Board 

$240 
$100 

INTEC 

PERIPHERALS 
CORP 

906 E. Highland Ave. 
San Bernardino, CA 92404 

(714) 881-1533 
ATARI. 400. 800 are Trademarks of ATAAl.lnc. 

SOFTWARE AUTHORS! 
for Apple, AtarL TR5-80, NEe, Hitachi ...• 
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. with our team of design . production and distribution 
special ists . h, -. ;' ~'~?':~' !" ~ 

Call or write for our fre e Authors Kit today or s e nd us a 
machine readable copy of your work for prompt revi ew un.~I';_'·. ;" ;;;; 
strictest confidence. w w 

erbund Softw 
1938 Fourth Street. San Rafael. 

A Revolutionary Concept In Software 
For The AT ARI* 400 and 800 Computers 

~ IrtterGttiw Stor)'boolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy 1lle Sea Serpent 
is the story of an imaginery sea creature who 
is lost and trying to find his way home. The 

story is read aloud to your child by a 
professional actress. While the tale is being 

told. the child uses the joystick to help Sammy 
out of some tight spots. 

The A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy. 

The program uses voice, sound effects. music, 
color and mixed graphics. 

Sammy The Sea Serpent 
can be used with either the AT ARI 400 or 800 

and requires 16K. It is available in cassette 
format only. Price is $16.95 plus $2.00 

shipping and handling. 

Also available at fine computer stores. 

Program Design. Inc./l1 ldar Court Greenwich. CT 06830 
203·661-8799 

ATARI is the: r~i5terul trademari< of ATARI, Inc. 
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LDA

STA

LDA

STA

JSR

RTS

#CFILL

ICCOM,X

#0

ICAUX1,X

CIO

; the fill command <XIO 18)

;... is specified

; remember,XIO 18, #6,0

; and lei the OS do the work

; ...and give US stains in the Y-reg

By the way, did you notice that we didn't actu

ally specify "S:" for the XIO, as specified in the

BASK! manual? That's because the BASIC manual

doesn't tell the whole truth. If you perform XIO

on an already open file, the operating system ig

nores any filename you give it! Want to save a little

space in your BASIC programs? Use 'XIO 18,#6.

0,0,junk$' where 'junk' is any string variable you

happen to be using for any other purpose in your

program.

Inside Atari BASIC: Part 6

Last month, we delved into the hopefully-no-

longer-mysterious details on how string and array

space is allocated from Atari BASIC and BASIC

A +. We showed how to fool BASIC into believing

that a perfectly ordinary string was located smack

in the middle of screen space. The advantage of

such deceptions is that BASIC can move strings of

bytes at extremely high speeds, faster than you

could ever hope to accomplish with any BASIC

subroutine.

We did not discuss one other significant use of

such string moves: Player/Missile Graphics. Obvi

ously, if you can move the screen bytes around,

you can move the players around just as well, and

just as fast. Again, several games and utilities now

available on the market use just this technique.

I also promised in the last column to tell of

possible uses for multiple variables in the same

address space (that is, having a string and an array

occupying the same hunk of memory). If the idea

interests you, read on.

One thing which BASICs in general lack is a

good means of handling record input/output. How

many times have you seen programs doing disk I/O

using PRINT# and INPUT#?Yurh. (I have several

reasons for that "yuch," but the best one is simply

thai PRINT#ing an item means thai the number

of disk bytes occupied depends upon the contents

of the item.) But what is the alternative? With

many BASICs, there is none. With Atari BASIC

there is at least GET# and PUT#, but they are

slow. So let us examine a way to make PRINT#

and INPL'T# work for us, instead of against us.

First, we will examine a small program:

100 DIM RECORDS(1),NAME$(20),QUANTITY

ORDERED(0)

110 OPEN #l,8,0,"D:JUNK"

120 WTP = PEEK(134) + 256*PEEK (135)

130 POKE WTP+4,27 : POKE VVTP+6,27

140 GOSUB 900

150 PRINT "GIVE NAME AND QUANTITY:11

160 INPUT NAME$

170 INPUT TEMP : QUANTITYORDERED(0) =

TEMP

180 PRINT #1;RECORDS

190 CLOSE #1

200 REM READ FILE WE JUST CREATED

210 OPEN #l,4,0,"D:JUNK"

220 GOSUB 900

230 INPUT #1,RECORDS

240 PRINT "WE READ BACK IN:"

250 PRINT , ,NAME$

260 PRINT ,,QUANTITYORDERED(0)

270 CLOSE #1

290 END

900 REM CLEAR THE VARIABLES

910 NAME$=" ":REM

20 BLANKS

920 QUANTITYORDERED{0)=0

930 RETURN

Surprised? Even though we cleared the vari

ables in line 220, the input of line 230 re-read

them from the file. How? Because line 130 set the

dimension and length of RECORDS to 27, which

includes ihe original single byte of RECORDS, the

20 bytes of NAMES, and the six bytes of the single

element of the array QUANTITYORDERED. So

PRINT# thought it had to print 27 bytes for

RECORDS, and INPUT# allowed RECORDS to

accept up lo 27 bytes.

Wow! With one fell swoop we have managed

to allow fast disk I/O of any sized record, right?

Wrong. Unfortunately, there are several limitations
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LDA #CFILL 
STA ICCOM,X 
LDA #0 
STA ICAUXI ,X 
]SR C/O 
RTS 

: the f1llcommand (X IO 18) 
: ... is speci fi ed 

: rcmcl11bc,", XIO 18. #6. 0 
: and let the OS do the work 
: ... an~ give us sta tus in the V-reg 

By the way, did you notice that we didn't actu
all y spec ify "S: " for the XIO, as specified in the 
BASIC man ual? That's because the BAS IC manual 
doesn't tell the who le truth. If you perform XIO 
on an alread y open fil e, the operating system ig
nores an)' fil ename you give it! "Vantlo save a little 
space in yo ur BASIC programs' Use 'XIO 18,#6, 
O,OjunkS' where Junk' is an)' string variable you 
happen to be using for any other purpose in your 
program. 

Inside Afari BASIC: Part 6 

Last month , we delved into the hopefull y-no
longer-myste rious details on how string and array 
space is allocated from Atari BASIC and BASIC 
A +. We showed how to fool BASIC into believing 
that a perfectly ord inary string was located smack 
in the middle of screen space. The advantage of 
such decep tio ns is that BASI C can move strings of 
bytes at ex tremely high speeds, faster than yo u 
could ever hope to accomplish with any BASIC 
subroutine. 

We did nOt discuss one othe r significant use of 
such string moves: Player/M issile Graphics. Obvi
ously, if you can move the screen bytes around , 
yo u can move the players around just as well , and 
just as fas t. Aga in , several ga mes and utilities now 
ava ilable on the marke t use just this technique. 

I also promised in the last column to tell o f 
possible uses for multiple variables in the same 
add ress pace (that is, having a string and an array 
occupying the sa me hunk of memory). I f the idea 
inte rests you, read on. 

O ne th ing which BASICs in gene ral lack is a 
good means of handling record inpu t/output. How 
many times have you seen programs doing disk 110 
using PRI NT# and INPUT#' Yuch. (I have several 
reasons for that "yuch," but the best one is simply 
that PRI NT#ing an item means that the number 
of d isk bytes occupied depends upon the contents 
of the item. ) But what is the alterna ti ve? With 
many BASI Cs, there is none. With Ata ri BASI C 
the re is at least GET# and PUT# , but they a re 
slow. So let us examine a way to make PRI NT# 
and I ' PUT# work for us, instead of aga inst us. 

First, we will examine a small program: 

100 DIM RECORD$(l) ,NAME$(20} ,QUANTITY 
ORDERED(O} 

110 OPEN #1,8,0,"D:JUNK" 

120 VVTP = PEEK(134} + 256*PEEK(135} 

130 POKE VVTP+4,27 POKE VVTP+6,27 

140 GOSUB 900 

150 PRINT "GIVE NAME AND QUANTITY:" 

160 INPUT NAME$ 

170 INPUT TEMP: QUANTITYORDERED(O) = 
TEMP 

180 PRINT #l ;RECORD$ 

190 CLOSE #l 

200 REM --- READ FILE WE JUST CREATED 

210 OPEN #1,4,0,"D:JUNK" 

220 GOSUB 900 

230 INPUT #l,RECORD$ 

240 PRINT "WE READ BACK IN :" 

250 PRINT "NAME$ 

260 PRINT " QUANTITYORDERED(O} 

270 CLOSE #l 

290 END 

900 REM CLEAR THE VARIABLES ---

910 NAMES=" ":REM 
20 BLANKS 

920 QUANTITYORDERED(O}=O 

930 RETURN 

Surpri sed? Even though we cleared the va ri
ables in line 220, the input of line 230 re- read 
them from the fil e. How? Because li ne 130 set the 
dimension and length o f RECO RDS to 27, which 
includes the o riginal single byte o f RECO RDS, the 
20 bytes o f NA M E$, and the six bytes o f the single 
element of the a rray QUANTITYORDERED. So 
PRI NT# thought it had to print 27 bytes fo r 
RECO RD$, and INPUT# a llowed RECO RDS to 
accept up to 27 bytes. 

Wow! Wi th o ne fell swoop we have managed 
to allow fas t disk 110 o f any sized record , right? 
Wrong. Unfortunatel y, the re are several limitations 
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FOR THE ATARI (THE BEST) COMPUTER

HARDWARE
800 Computer 16K S648

800 Computer 48K S757

400 Computer 16K S338

810 Disk Drive S448

850 Interface S178

410 Recorder S 78

825 Printer S599

16K Ram module S 69

32K Ram module S109

Graphics Tablet S278

Trade your 400 or older 800 for the new

model 800 - Call

A real time Adventure game played

with joystick. You, as the ghost, move

from room to room in an attempt to

capture valuable prizes while

eluding capture by strange
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FAST ACTION ...
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Play against the
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quality.

1GK
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The aliens have

landed and it's

your job to save

the city.

(If you
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GAME, ARCADE

QUALITY. HI

RES Graphics &

Sound.
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FROGGER

This is the a
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game that
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(One of the top ten sellers.)
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FOR INFORMATION
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A li Baba fOI 32K 
Protector (T) 32 K 
Apple Panic (01 
Threshold (D) 40K . 
GORF (01 
Wizard of War (0) 
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to this technique. (1) The record cannot be over

255 bytes long or INPUT# won't be able to retrieve

it all. And any size over 127 bytes will wipe out

routines/data in the lower half of page $600 mem

ory. (2) The record cannot contain a RETURN

(155 decimal. 9B hex) character. It will print fine,

but the INPL*T# will terminate on the first RE

TURN it sees. (3) The other strings in the record

(NAMES in our example) will not have their lengths

set properly by the INPUT#. thus necessitating

something like the routine at line 900. But if you

insert "280 PRINT LEN(NAME$)", you will always

get a result of 20.

Well, limitations one and three are easy enough

to predict and understand, but how do you insure

that your data does not contain a RETURN code?

For strings which have been INPUT by a user,

that's easy: the RETURN code will never appear in

such a string. But what about numbers? Remember

that we will be printing the internal form of Atari

decimal floating point numbers. Can such numbers

contain a byte with a value of 155 ($9B)? Yes, but

such a number would be in the range of-1E-74 to-

9.E-73, which is unlikely enough to ignore for most
purposes.

So, in summary, is this make-a-record tech

nique useful? I'm not sure. Certainly BGET/BPUT

or RGET/RPUT from BASIC A+ or their USR

equivalents under Atari BASIC are much easier to

code and use. And, yet, there is a certain elegance

to record-oriented techniques which is not entirely

lost to me. I probably will stick with the constructs

we invented for BASIC A + , but I would respect a

program using the above techniques.

A few last commments: the pokes of line 130

depend on RECORDS being the first variable

defined. Recall my comments from last month

about LIS ling and reENTERinga program to

insure a particular order of definition. Also, if you

need to alter a variable other than variable number

zero, remember that the formulas are:

VVTP + 8 * VNUM + 4 for the LSB of the length

VVTP + 8 * VNUM + 6 for the LSB of the DIMension

(and, again, see last month's article for fuller

explanations).

And. finally, I really would be interested in

hearing from anyone who uses the techniques I

have devised here to produce a unique, real-world

program that does things that can't be done

otherwise.

Fun With FMS, Canto The First

Remember that fix for burst I/O I gave you in the

May, 1982, issue? Did you try it?.Did it prevent

burst I/O errors? Yep. Did it slow down every kind

of disk read? Yep. Oooooopsy daisy. Well, you

can't be completely right all the time. This month,

we will try again.

First, I would like to explain, in terms of the

FMS listing and the commentary (Chapter 12 -

BURST I/O, Inside Atari DOS, COMPUTE! Books)

why the fix I gave you in the May, 1982, issue

worked insofar as it fixed the burst I/O problems.

To begin with, examine the code at locations

$09E8-S09FD and SOAD2-$OAD7. These are the

locations in PUT-BYTE and GET-BYTE, respec

tively, where the burst I/O routine is called. But lo!

In PUT-BYTE, the JSR to burst I/O is directly

preceded by a BCS, meaning that burst I/O won't

occur unless carry is clear. But, in GET-BYTE, the

JSR to burst I/O is directly preceded by a BCC -

burst I/O occurs in read mode only if carry is set!

Now, if you examine the label"WTBUR" at

S0A1F, you will note that the first thing that occurs

is a test of FCBFLG to find out if we are in update

mode or not. If we are updating, we don't burst.

But note that GET-BYTE called the label

"RTBUR", AFTER the test, and so would always

burst, whether in update mode or not. What I tried

to do was change the "JSR RTBUR" (at $0AD4) to

a "JSR WTBUR" and then use the carry flag to

distinguish between the type of request (I changed

the BMI at $0A24 to a BCC). Great! It worked!'
Except...it worked too well. Unfortunately, FCBFLG

is zero (and therefore plus) when we have a file

open for read only; so, therefore, the burst I/O was

suppressed for all reads. Nuts.

We try again, using a slightly different ap

proach. We will still count on the carry being set

when called from PUT-BYTE and reset when

called from GET-BYTE. This time, though, we

will examine the actual I/O mode in use. FMS

receives the I/O mode from CIO when the file is

opened and places it in FCBOTC. Recall that the

only legal values are 4, 6, 8, 9, and 12. Well, burst

I/O is only illegal in modes 6 (read directory) and

12 (update). But mode 6 is handled separately (see

S0AC5-S0ACB), so 12 is all we are really concerned

with. Anyway, without further ado, here's the

listing of the FMS patch:

* = $OA1F

i

; first, patch the code where WTBUR used to be

WTBUR

BURSTIO

LDA FCBOTC,X ; Open Type Code byte

EOR #$0C ;checkformode 12...

update

BEQ NOBURST ;itISupdate...don'tburst

ROR A ; move carry to MSB ofA

register

NOP ; filler only

TBURST

;... and the STA BURTYP remains ... but now BURTYP is
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lO this technique. (I) The record cannot be over 
255 bytes long or I 1p T# won 't be able lO retrieve 
it a ll. And an y size over 127 bytes will wipe out 
routines/data in the lower half of page $600 mem
ory. (2) The record cannot contain a RET URN 
(155 decimal , 9B hex) characte r. It will print fin e, 
but the IN P T# will te rminate on the first RE
TUR it sees. (3) The other strings in the record 
(NAMES in o ur example) willI/of have the ir lengths 
set properly by the INPUT#, thus necess itating 
something li ke the routine at line 900. But if you 
insert "280 PRINT LEN(NAMES)". you will alwa ys 
get a resu lt of 20. 

Well, limitations one and three are easy enough 
to predict and unde rstand, but how do you insure 
that you r data does nOt contain a RETURN code? 
For st rings which have been [NPUT by a user, 
that's easy: the RETURN code will neve r appea r in 
Stich a slloing. But what aboul numbe rs? Re lnember 
that we will be prin ting the interna l form of Atari 
decimal noating point numbers. Can such numbers 
conta in a byte with a value of 155 ($9B)? Yes , but 
such a number wou ld be in the range of -I E-74 lO -
9.E-73, which is unlikely enough lO i<Tnore for most 
purposes. 

So, in summary , is this Inake-a- record tech
nique usefu l? ['m not sure. Certainl y BGET/BPUT 
or RGET/RP UT from BAS IC A + o r their USR 
equivalents unde r Atari BAS[ C a re much easie r to 
code and use. And , yel, there is a certain elegance 
to record-ori ented techniques which is not entirely 
lost lO me. I probably will stick with the constructs 
we invented fo r BAS IC A +, but [ wo uld respect a 
program using tlie above techniques. 

A few last commments: the pokes of line 130 
depend on RECORDS being the first variable 
defined. Reca ll my comments from last month 
about LI STing and reENTERing a program lO 
insure a particu lar orde r o f definition. Also, if yo u 
need lO a lter a va ri able other than variable number 
zero, remember that th e rormulas are: 

VVTP+ 8 * VNUM +4 for the LSB of the length 
VVTP + 8 · VNUM + 6 for the LSB of the DIMension 

(and , aga in , see laslmomh's art icle for fuller 
explana tio ns) . 

And , finall y, I reall y wou ld be inte rested in 
hearing from anyone who uses the techn iques [ 
have devised here to produce a unique, real-world 
program that does things that can 't be do ne 
otherwise. 

Fun With FMS, Canto The First 
Remember that fix for burst [/0 I gave you in the 
\-fay, 1982, issue' Did you try it'. Did it prevent 
burst I/O errors? Yep. Did it slow down every kind 
of disk read? Yep. Oooooopsy daisy. Well , you 
can't be completely right all the time. This month , 

we wi ll try again. 
First, I would like lO explain , in terms of the 

FMS listing and the commentary (Chapter 12-
BURST I/O, Inside Afar; DOS, COMPUTE! Books) 
why the fix [ gave yo u in the May, 1982 , issue 
worked insofar as it fixed the bu rst 110 problems. 

To begin with , examine the code at locations 
S09F8-S09FD and SOAD2-$OAD7. These a re the 
locations in PUT-B YTE and GET-B YTE, respec
tively, whe re the burst [ /0 routine is ca ll ed. But lo! 
In PUT-B YTE, the JSR lO burst 110 is directl y 
preceded by a BCS, mea ning that burst I/O won 't 
occur un less carry is clear. But, in GET-BYTE, the 
jSR lO burst 110 is directly preceded by a BCC
burst I/O occurs in read mode only if carry is set! 

Now, if you examine the label "WTBUR" at 
$OA I F, you wi ll note that the first thing that occurs 
is a test of FCBFLG lO find ou t if we are in update 
mode or not. [ fwe are updating, we don't burst. 
But note that GET-BYTE ca ll ed the label 
"RTBUR", AFTER the test, and so wo uld always 
burst, whether in update mode o r not. What I tried 
to do was change the "JSR RTB UR" (at $OA D4) to 
a "JSR WTB URn and then use the carry nag to 
distinguish between the type of request (I changed 
the BM I at $OA24 to a BCC). Greal! It worked! 
Except. . .it worked too wel l. Unfortunately , FCBFLG 
is zero (and therefore plus) when we have a fil e 
open for read only; so , therefore, the burst I/O was 
suppressed for all reads. Nuts. 

We try again , using a slightly diffe rent ap
proac h. We will still count on the carry being set 
when called from PUT-BYTE and reset when 
called from GET-BYTE. This lime, though , we 
will exam ine the actual 110 mode in use. FMS 
receives the I/O mode from CIO when the fil e is 
opened and places it in FCBOTC. Recall that the 
onl y legal values are 4,6,8,9, and 12. Well , burst 
I/O is o nly illega l in modes 6 (read direclOry) and 
12 (update). But mode 6 is handled separately (see 
SOAC5-$OACB), so 12 is all we are reall y concerned 
with . Anyway, without further ado, here's the 
listing of the FMS patch: 

* =$OAIF 

~ first, patch the code where WTBUR used to be 
, 
WTBUR 
BURSTIO 

TBURST 

LOA 
EOR 

BEQ 
ROR 

NOP 

FCBOTC,X ; Open Type Code byte 
#SOC ; check for mode 12 ... 

update 
NOBURST j it IS update ... don't burst 
A i move carry to MSB of A 

register 
j fi ller only 

; ... and the STA BURTYP remains ... but now BURTYP is 
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; negative if BURSTIO was called from GET-BYTE and

; positive if it was called from PUT-BYTE.

* = $0A41

; so we must patch here to account for the sense of being

; inverted from the original.

BPL WRBUR ; called from PUT-BYTE

* = $0AD4

; finally, we must patch the GET-BYTE call so that it no

; longer JSR's to RTBUR.

JSR BURSTIO ; call the common burst

routine

j

.END

And for those of you who don't want to type

all that in, you might simply use BUG to do the

following changes:

C A20< 82,13,49,0C,F0,24,6A,EA
C A41< 10

C AD5 < IF

And, last but not least, from BASIC you may use

the following:

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

POKE

2592,130

2593,19

2594,73

2595,12

2596,240

2597,36

2598,106

2599,234

2625,16

2773,13

Fun With FMS, Canto The Second

Not long ago, an OSS customer told me that he

couldn't use Atari DOS to SAVE (option K on the

menu) the contents of ROM. "How sneaky," cried

I, "Best to use the SAVE command under OS/A+ .

We wouldn't do anything that nasty to you!"

But we did. And we do. And it isn't because we

or Atari are sneaky or nasty; it is yet another

phenomenon of burst I/O. Recall that when the

burst I/O test is passed, FMS calls SIO to transfer

the sectors of data directly from the user's buffer

space. In order to do so. though, it must write the

sector link information (last three physical bytes in

a sector) into the correct spot in the user's buffer

before calling SIO. Then, when SIO returns, it

restores those three bytes and tries to write the

next sector the same way. Again, if you have Inside

Atari DOS, you can follow this happening at ad

dresses $0A52-$0A7A, in the "WRBUR" code.

Ah...but what happens when you try to do

burst I/O writes from ROM? FMS blindly tries to

put its goodies into those three bytes and call SIO.

SIO does what it is told, and FMS thinks that all is

OK. Except that all is not OK! Those three bytes

did not get changed, so what was written to the disk

is garbage. And even ERAsing the file won't work,

because the sector links are badly messed up.

Crunchy. crunchy goes the disk, under worst-case
circumstances.

Now this restriction is fairly easy to get around:

one simply writes a program (in BASIC or machine

language) which writes the desired bytes to the disk
one at a time, thus preventing burst I/O. So I don't

feel that I am giving away deep, dark Atari secrets
when I give you an easier method to prevent burst

I/O. Simply do either of the following:

from BUG:

from BASIC:

C A2E < 0

POKE 2606,0

Again, for those of you with the FMS listing,

note that what we are doing is changing the AND

#$02 which checks for text mode (the read and

write text line commands are $05 and $09, neither

of which have bit $02 turned on) into an AND

#$00 instruction, thus fooling the BEQ that follows

into thinking that FMS can't do burst I/O because

it's doing text mode I/O. Not too terribly tricky,

and it works well.

I cannot recommend that you make this patch

a permanent part of most system disks, since it

completely disables burst I/O and makes the system

load and save files considerably slower. Change it,

use it, and then forget it. ©
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negative if BURSTIO was cal led from GET-BYTE and 
positive ifit was called from PUT-BYTE. 

* =$OA41 
j so we mus t patch here to account for the sense of being 
i inverted from the original. 

BPL WRBUR ; called from PUT-BYTE 

* = $OAD4 
j finally, we must patch the GET-BYTE ca ll so that it no 
j longer 1SR's to RTBUR. 

jSR BURSTIO j call the common burst 
routine 

_END 

And fo r th ose o f you who do n 't wa nt to type 
a ll Lha t in , yo u mig hL simply use BUG to d o Lhe 
fo llo wing cha nges: 

C A20 < 82, 13,49,OC,FO,24,6A,EA 
C A4 1 < 10 
C AD5 < IF 

And , las t but nOt least, fro m BAS IC you may use 
the follo wing: 

POKE 2592,130 
POKE 2593,19 
POKE 2594 ,73 
POKE 2595, 12 
POKE 2596,240 
POKE 2597,36 
POKE 2598, 106 
POKE 2599,234 
POKE 2625, 16 
POKE 2773, 13 

Fun With FMS, Canto The Second 
Not lo ng ago , an OSS CUSLome r La id me th aL he 
couldn 't use ALa ri DOS to SAVE (o ptio n K o n th e 
menu) th e contents o f RO M. " How snea ky," cried 
I, " Best to use the SAVE command unde r OSIA + . 
We wou ldn 't do anYLhing thaL nasty to you !" 

But we d id . And we do . And it isn't beca use we 
o r Atari a re sneak), or nasty; it is ye t a n o th e r 
pheno meno n o f burst 110. Reca ll LhaL whe n Lhe 
burst 110 test is passed , FMS ca lls SIO to transfe r 
the sectors of d a ta d irectly from th e use r 's buffer 
space. In o rd er to do so. tho ugh , it must wri te the 
secto r link info rma tio n (last three phys ica l bytes in 
a sector) into th e correct spo t in the user 's buffe r 
be fore ca lling SIO. Then , when S IO returns, it 
restores th ose three bytes a nd tries to write the 
next sector th e same way. Again , if you have Ins'ide 
Alari DOS, yo u can fo ll o w this happening al. ad
dresses $ OA52-$OA 7 A, in th e "WRB U R" code. 

Ah ... but what happens when you try to d o 
burst 110 writes from RO tvP FM S blindly tries to 
put its goodies into those three bytes and ca ll SIO. 
SIO does what it is to lcl, and FMS th!l1ks tha t a lliS 
OK. Except tha t a ll is not OK ! T hose three bytes. 
did /lot get changed , so what was wntten to th e disk 
is garbage. And even ERAsing the file won't work , 

because the secto r links are badly messed up . 
Crunchy, crunchy goes the di sk, unde r wo rst-case 
circumstances. 

No w this restrictio n is fairl y easy to get a ro und: 
o ne simply writes a prog ram (in BAS IC o r machine 
language) which writes the desired bytes to th e disk 
one at a time , thus preve nting burst. 110. So I do n't 
feel tha t I am g iving awa y deep, dark Atari sec re ts 
whe n I g ive you an eas ie r meth od LO p reve nt burst 
110. Simply d o e iLher o fLh e fo ll owing : 

from BUC: 
from BASIC, 

C A2E < 0 
POKE 2606,0 

Again , fo r th ose o f ),ou with th e FMS listin g, 
nOLe Lh a L whaL we are d o ing is chang ing the AN D 
# $02 which checks fo r LeX L mod e (Lhe read and 
write LeXL line comma nds a re $05 a nd $09, ne ithe r 
o f which ha ve bit $02 turned o n) into an AN D 
# $00 in sLructio n , Lhus foo li ng the BEQ LhaL fo ll o ws 
into Lhinking Lh aL FMS ca n't do burst 110 beca use 
it's do ing LeX L mode 110 . NOL too Le rri b ly Lrick)', 
and it works well. 

1 ca nnot recommend th a t you ma ke this patch 
a permane nL part of mOst system disks, since iL 
comple tely disables bursL 110 and makes the sysLe m 
load a nd save fi les considerably slower. Cha nge il, 
use it, a nd the n fo rget it. © 
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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!
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level II, the hyper-asteroids and Silurian mines will send you back

to the Academy for a refresher course in "Beginning Pilot".

Should the incredible happen, and you get your ship to drive

level III, and are able to blast your way through the asteroids

and mines, the space death bombs will get you—just like all

the others. If you get past the bombs, there's more, and

more, and more!

SO ... YOU THINK YOU CAN HANDLE IT?
Try it, if you're right, you're a ... SPACE ACE!
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• Requires 16K and all of the
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374 Wildwood Avenue
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Ph.orders(415) 893-1090

Visa/Mastercharge
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level I. If, by beginner's luck, you progress to Patrolmen al drive 
level II , the hyper-asteroids and Silurian m ines will send you back 
to the Academy for a refresher course in " Beginning Pilot", 
Should the incredible happen, and you gel your sh ip to drive 
level III , and are able to biasl your way th rough the as teroids 
and mines, the space death bombs wi ll get you-just like all 

the others. II you get past the bombs. there's more, and 
more, and more l 
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Try it , if you 're right , you're a ... SPACE ACE! 

A great new and challenging space game by Greg Young 

HI·res Graphics Multiple levels at play 
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After you've written a FORTH program, you can

metacompiler leaving out words which are not a. working

part of the application.

The FORTH Page

Headless

Metacompilation
Richard Mansfield

Assistant Editor

Somehow, the prefix meta always sounds both

glamorous and forbidding. Attached to a word,

meta usually adds a special meaning involving

"over" or "beyond" or "transformed" — it can seem

paradoxical. A metatruck would be a truck that

carries other trucks. MetaFORTH, likewise, means

using FORTH to compile itself.

"FORTH for PET,'1 an adaptation of FORTH

by L. C. Cargile and Michael Riley, supports a

FORTH Metacompiler (for Upgrade or 4.0 BASIC:

with 32K RAM) which can be purchased separately

for $30. "FORTH for PET" itself does not require

the extra memory.

The goal of metacompilation is to reduce

memory size or modify FORTH itself by recom

piling the entire FORTH dictionary. Obviously,

you cannot eliminate words like DUP and SWAP.

They are in the definitions of many other words

and will always be central in any working FORTH

application.

However, there are applications which will not

need keyboard entry, disk access, or other such

normal FORTH capabilities. If you write a game

which does not involve the disk, you could metacom-

pile a special FORTH which docs not have such

words as FLUSH, LOAD, etc.

Clear, Step-by-step Instructions

The Metacompiler's instruction booklet is written

so clearly that a relative novice in FORTH will have

little difficulty with it. The process of metacompila

tion is essentially straightforward and the manual

leads you through it, step-by-step, explaining what's

happening along the way. You load your ordinary

FORTH into the computer, load screen ten from

the Metacompiler disk, and it requests a target

address for a new, temporary FORTH. Since regu

lar FORTH starts at hex $0400, you can respond

with $4000 as the start of the new version. Both

will be resident in memory simultaneously, but

after metacompilation, control of the computer is

passed to the upper one.

After you've indicated your target address.

you can sit back and watch the dictionary being

recreated at the new location. The words are put

on screen as they are recompiled. Or you can leave

and come back about six minutes later to Find two

FORTHs in the computer. You'll be able to com

municate with the upper version and it will respond

normally.

The final step is to compile back down, giving

$0400 as the target this time, and making any

changes you want to the Metacompiler's disk

screens. These changes will be reflected in the new

FORTH you are creating.

The manual lakes you carefully through an

entire editing process-where you create a stand

alone "Calendar" program. This calendar applica

tion is truly a FORTH transfigured: when run, it

uses DUP and other key words, of course, but it

will not recognize them from the keyboard. It can

do nothing with the disk. In fact, ii understands

only the few words that relate to the calendar func

tions to which it is dedicated. What's more, it's

headless.

Removing Heads

In FORTH, there are four "fields" to an ordinary

word: the name, link, code, and parameter fields.

The "head" of a word is the name and link fields,

taken together. If a word in your new FORTH

application will only be used in further definitions

and will never be independently executed, you can

type DROP-HEADS before it on the Metacompiler

disk. That word and any words after it will be

compiled without name or link fields when the new

FORTH is created. To resume head compilation,

type COMPILE-HEADS.

An Excellent FORTH Adaptation

It is gratifying to find this metacompilation capa

bility, a valuable and sophisticated technique, avail

able on PET/GBM computers. Equally pleasing is

the excellent FORTH implementation by the same

authors, "FORTH for PET" ($50, 16 or 32K, Up

grade or 4.0 BASIC, with disk) to which this

Metacompiler is an optional addition.

"FORTH for PET1" is a full FIG FORTH

system (allowing all FORTH 79 extensions as an

option), a complete assembler, several sample

programs, many utilities, and introductory and

reference manuals. Perhaps most attractive is the

fact that the full, powerful Commodore screen

editing system works the same way that it works in

BASIC. You move anywhere fast and modify

screens with great ease. Other versions of FORTH

are sometimes encumbered by awkward editing

procedures.

"FORTHfor PET" and "Metacompilerfor

FORTH" are both availablefrom A B Computers, 525

Bethlehem Pike, Colmar, PA, 18915. ©
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After you've wrillen a FORTH /Jrogra7n, you can 
melacom/Jile, leaving oul words which w'e not a working 
/){/J·t of the application. 

The FORTH Page 

Headless 
Metacompilation 
Richard Mansfield 
Assistant Editor 

Somehow, the pre fix lIIeta always sounds bo th 
glamorolls and forbiddin g. Attached to a word , 
mela usuall y adds a special meaning involving 
"over" o r "beyond" or "transformed " - it can seem 
paradox ica l. A metatruck wo uld be a truck that 
ca rries other trucks. MetaFORTH , likewise, means 
using FORTH to compile itself. 

" FORTH for PET," an adaptation o f FORTH 
by L. C. Ca rgile a nd Michael Ril ey, supports a 
FORTH Metacomp il er (fo r Upgrade or 4.0 BAS IC 
with 32 K RAM ) which can be purchased separately 
for $30. " FORTH for PET" itself does not require 
the extra memory. 

T he goa l of metacompila ti on is to reduce 
me mo ry size o r modify FORTH itself by reco lll 
piling the e ntire FORTH dictiona ry. Obviously, 
yo u cannOt el iminate words li ke DUP and SWAP. 
They a re in the d e finitio ns of man y other words 
a nd will a lways be cemral in a ny working FORTH 
a pplicatio n. 

Ho wever, there a re a pplica tions wh ich will no t 
need keyboard entr y, disk access, o r other such 
normal FORTH capabilities. If you write a ga me 
wh ich d oes no t invo lve the di sk, you cou ldmelacom
pil e a special FORTH which does not have such 
words as FLUSH , LOAD, etc. 

Clear, Step-by-step Instructions 
T he Metacompiler's instruction boo kle t is wri tte n 
so clea rl y that a rela tive novice in FORTH will have 
liltle difficulty wi th it. T he process of metacompila
tion is essentially straightfo rwa rd and the manua l 
leads yo u through it, step-by-step , ex plaining what's 
happen ing along the wa y. You load your ordina ry 
FORTH imo the compute r, load screen ten from 
the Metacompiler di sk, and it requests a ta rget 
address fo r a new, te mpo ra ry FORTH. Since regu
lar FORTH starts at hex $0400, you can respond 
with $4000 as the start o f the new versi9n. Both 
will be residem in me mory simul taneously, but 
a fter metacompilation , control of the compute r is 
passed to the upper one. 

After you've indicated your target address, 

you can sit bac k and watch the d ictionary being 
recreated at the new location. The words are put 
on screen as they are recompiled. Or you can leave 
and come back about six minutes later to find two 
FORTHs in the compute r. You'll be able to com
municate with the uppe r versio n a nd it will respond 
normall y. 

The fin al step is to compil e bac k down, g iving 
$0400 as the target this time, and ma kin g an y 
changes you wam to the Metaco mpile r's disk 
screens. These changes will be re nected in the new 
FORTH yo u are creating. 

The ma nual ta kes you ca refull y through an 
entire editing procesS' where you create a stand
alo ne "Cale ndar" program. Th is calenda r ap plica
tion is trul y a FORTH tra nsfigured: when run , it 
uses DUP and othe r key wo rds, of course, but it 
will not recognize them from the key boa rd. It can 
do nothing with the disk. In fact, it unde rstands 
onl y the few wo rds that rela te to the calendar fun c
tions to which it is dedica ted. What's more, it's 
headless. 

Removing Heads 
In FORTH , the re a re fo ur "fie lds" to a n ordina ry 
word: the name, link, cod e. and pa ra mete r fi e lds. 
The "head " of a word is the na me and link field s, 
taken together. If a word in yo ur new FORTH 
a pplication will on ly be used in furthe r defi ni tions 
a nd will neve r be indepe ndentl y executed , yo u can 
type DROP-HEADS be fore it on the Metacompile r 
disk. That wo rd and a ny wo rds afte r it will be 
compiled witho lllna ine o r link fi e lds when the new 
FORTH is crea tecl . To resume head compila tion , 
type CO M PI LE-H EA DS. 

An Excellent FORTH Adaptation 
It is gratifying to find this metacompilation capa
bility, a va luable a nd sophistica tecltechnique, avail 
able on PET /CBM compute rs. Equall y pleasing is 
the exce ll ent FORTH imple mentation by the same 
a uthors, "FORTH for PET" ($50, 16 or 32 K, Up
grade or 4.0 BASIC , with disk) to which thi s 
Metacompiler is an optional additio n. 

" FORTH fo r PET" is a full FI G FORTH 
syste m (allowing all FORTH 79 ex tensions as an 
option), a complete assembler , several sample 
programs , man y utilities, and introducto ry and 
refe rence ma nuals. Perhaps mOSl atlracti ve is th e 
fact that the full , powerfu l Commodore screen 
editing system works the same lVay that it wo rks in 
BASIC. Yo u move anyw he re fa st and modify 
screens with great ease . Othe r ve rsions of FORTH 
are sOlnetimes encumbered by awkward editing 
procedures. 

"FORTI-! fOT PET," mul "M etacompilerjm' 
FORTH " aTe both. a.vailable fmm A B Com/JUters, 525 
Bethlehem Pike, Colmar, PA , / 89/5. © 
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Ifyou've ever wanted to thoroughly document, explore,

and understand your computer's BASIC or Operating

Systems — the techniques and programs here are your

tools. Written for OSI, these ideas can be modified for

other computers. Next month this article concludes with

additional programs and examples.

Resource Part I:

Mapping

Machine

Language

Code

T. R Berger

Coon Rapids, MN

Have you ever tried to document your machine

software by annotating disassemblies? Have you

ever tried to move these programs by reconstructing

assembler source listings from disassemblies? If so,

you know what a huge investment of time is needed.

This article covers a group of BASIC programs

which will facilitate regenerating fully documented

assembler source listings starting from machine

language programs in much less time than the

painful direct route.

When I undertook to write these programs, I

did not even dream how powerful they would be. I

never really anticipated regenerating a source

listing of 8K OSI Microsoft Disk BASIC. When I

realized that this task could be done, what was one

simple program expanded into the four presented

here. A much modified and improved version of

the single program which started this all off is also

included here. If OS65D would allow six buffers to

be open at once, these programs could be vastly

speeded up and simplified.

These programs are written in BASIC for disk

based OSI computers. However, the programs are

carefully documented so that those using other

6502 machines with different disassemblers should
have no difficulty in copying the idea. The pro

grams accept as input an ASCII file produced by

the OSI version of the Apple disassembler (see Dr.

Dobbs Journal, September, 1976, p. 22). The output

is a collection of ASCII files which include the

following:

1. An assembly source listing of code which

will reassemble at the same location without

further editing.

2. Equate files necessary to run the assembly

source through an assembler.

3. Separate cross reference files for each of

the following:

a. Zpage addresses,

b. Jumps and jumps to subroutines,

c. Memory calls, and

d. Branches.

A single pass program RESOURCE S in in

cluded for resourcing small programs. On a 48K

C8PDF it has no trouble handling OS65D. Since

only symbols and cross references are kept in me

mory, a 32K machine should also have no trouble.

Cross reference strings in RESOURCE S are of

limited size so that the program will crash in

attempting to cover 8K BASIC. The Zpage cross

references to $AC overrun about halfway through.

Since RESOURCE S is a compressed version of the

program package presented, I will comment very

little on it. When there are a very large number of

cross reference strings, the program slows way

down due to garbage collection. In Microsoft

BASIC, garbage collection times go up approxi

mately as the square of the number of strings in

memory (and not their size).

Run Times Approached 24 Hours

I have written this package so that hobbyists can

understand their most commonly used language:

BASIC. A source file for 8K BASIC is colossal.

Therefore, many shortcuts are necessary to com

plete the resourcing task. I originally tried to en

large RESOURCE S to cope with thejob. OS65D

has only two disk buffers requiring that a large

amount of information be kept in memory fora

single program. So many strings were generated

and garbage collection time became so great that

run times approached 24 hours. Clearly this is not

the way to go. I broke the task into small pieces,

each being completed in a reasonable amount

of time.

On 8" floppies the BASIC disassembler source

($O3A1 - $2300) takes 28 tracks (84K). Those using

minifloppies must tackle BASIC in three or more

passes, using the cross reference tables to properly

join the final product.

The final product, scattered through several

files, takes up about 36 tracks. There is no hope of

assembling these files without a linking assembler.

(Leroy Erickson has written such an extension for

the OSI Assembler.) However, printout of the

source and the cross reference tables greatly sim-
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Resource Part I: 

Mapping 
Machine 
Language 
Code 
I R Berger 
Coon Rapids, MN 

Have yo u ever tried to dOCUlllent your machine 
software by annotating di assemblies? Have you 
eve r tried to move these programs by reconstructing 
assembler source listings from disassemblies? I I' so. 
yo u know what a huge investment of time is needed . 
This a rticle covers a group of BAS[C programs 
which wi ll facilitate regenerating full y documented 
assembler source listings sta rting from machine 
language programs in much less time than the 
painful direct route. 

When I undertook to write these programs. I 
did not even dream how powerfu l they would be. [ 
never really anticipated regene rating a source 
listing of 8 K OS [ Microsoft ~isk BASIC. When I 
realized that this task could be done. what was one 
simple program expanded into the four presented 
here . A much modified and improved version o f 
the single program which sta rted this all off is also 
included he re . IfOS650 would allow six buffers to 
he open at once, these programs could be vastl y 
speeded up and simplified . 

These programs are wrillen in BAS[C for disk 
based OS [ compute rs . However , the programs are 
care full y documented so that those using other 
6502 machines with different disassemblers should 
have no difficulty in copying the idea. The pro
grams accept as input an ASC [ [ fil e produced by 
the OS I ve rsion of the Apple disassembler (see Dr. 
DobbsJ ollmal, September , 1976. p. 22). The output 
is a collection of ASCII fil es which include the 

fo llowing: 

1. An assembly source listing of code which 
will reassemble at the same location without 
further editing. 
2. Equate fil es necessa ry to run the assembly 
source thro ugh an assembler. 
3. Separate cross reference fil es for each of 
the following: 

a. Zpage add resses, 
b. Jumps and j umps to subroutines, 
c. Memory calls. and 
d. Branches. 

A single pass program RESOURCE S in in 
cluded for resourcing small programs. On a 48K 
C8POF it has no trouble handling OS650. Since 
onl y symbols and cross references a re kept in me
mory. a 32 K mac hine should also have no trouble. 
Cross re fe rence strings in RESOURCE S a re o f 
limited size so that the program wi ll crash in 
attempting to cover 8K BAS[C. T he Zpage cross 
re ferences to SAC overrun about halfway through. 
Since RESOURCE S is a compressed version o f the 
program pac kage presented. [ will comment very 
little on it. When there are a very la rge number o f 
cross re ference strings. the program slows way 
down due to garbage coll ection. [n Microsoft 
BASI C. ga rbage coll ection times go up approxi
mate ly as the square of t.he number o f strings in 
memory (and not the ir size). 

Run TImes Approached 24 Hours 
[ have written this package so that hobbyists can 
understand the ir most commonly used language: 
BASI C. A source fil e for 8K BASI C is colossa l. 
T herefore. many sho rtcuts are necessa ry to com
plete the resourcing task. [ originally tried to en
large RESOURCE S to cope with the job. OS650 
has only two disk bu lTers requiring that a large 
amount o f information be kept in memory fo r a 
single program. So many strings were generated 
and ga rbage collection time became so grea t that 
run times approached 24 hours. Clea rly this is not 
the way to go. I broke the task into small pieces. 
each being completed in a reasonable amount 
o f time. 

On 8" floppies the BAS[C disassemble r source 
($03A I - $2300) takes 28 tracks (84 K). Those using 
minifloppies must tackle BAS[C in three or more 
passes. using the cross re fe rence tables to prope rly 
join the final product. 

T he final product. scattered through several 
fil es. takes up about 36 tracks. There is no hope o f 
assembling these fil es without a linking assembler. 
(Leroy Erickson has written such an extension for 
the OSI Assembler. ) However. printout of the 
source and the cross-refe rence tables greatly sim-
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plifies the annotation and documentation process.

After one pass of RESOURCE S over OS65D. it

was possible to reassemble OS65D at the same

location. After about two hours of editing, a file

was obtained which assembles anywhere.

Using my maps ofOS65D and Jim Butterfield's

maps of BASIC, you should be able to obtain fully

documented source listings of both BASIC and

OS65D. I would hope to see more articles using

specific parts of OS65D and BASIC. Namely, what

are some subroutines, how do they work, how does

one use them, and how does one resource them?

The entire program package presented here is

written in BASIC. This sped implementation and

modification time. It also makes the programs

easier to understand. The price paid is runtime,

which is considerable over 8K BASIC. Efforts have

been made to optimize runtimes, especially on

inner loops. This adds steps to the process, but

significantly reduces program running times.

Of course, one must edit the files generated by

these programs. I use a group of utilities which

constitute a useful BASIC text file editor and

processor. I will describe these utilities in a future

article.

The three most useful utilities are a transfer

program to move large text files around, a print

program to output large files to a printer, and a

fast sorter to sort symbol tables. A further useful

addition is a large text file single pass character-

oriented line editor.

How It Works

The first program (PASS 1) takes the disassembly

listing (which I will call SOURCE) and compresses

it into a scratch file (which I call SCRATCH). The

main working file is SCRATCH. It is about 25%

smaller than SOURCE and serves as input to the

other programs. A typical line of SOURCE looks as

follows:

1A3D BD11B0 LDA $B011,X.

In SCRATCH this same line would be:

1A3D LDA HHB011,X.

The code field has been eliminated and $B01 1 has

been changed to a six letter symbol. All four digit

operands $XXXX are changed to six letter symbols

HHXXXX, which is the maximum size for symbols

in OSFs Assembler. Except for immediate oper

ands, two digit operands $YY are replaced by six

letter symbols HHZZYY. Further, the first H in

every operand is always aligned as the eleventh

letter in a line. BASIC is much too slow to search a

line for a symbol. Aligning symbols makes them

easy to find when editing. For example,

MID$(IN$,11,6)

removes a symbol from a line IN$. The 'H1 in

position eleven distinguishes a symbol. The 'Z1 in

position thirteen distinguishes a Zpage reference.

A line in SOURCE

1A40 FF ???

would appear in SCRATCH as

1A40 .BYTE $FF.

This step makes the resource file assembler ready.

Bad disassembly of opcodes must be fixed by editing

the final file if a true source file is needed. In par

ticular, tables and text are not resourced correctly,

only made assembler-ready.

The first program also builds a table of two

byte operands (which I will call SYMBOL). SYM

BOL is used in PASS 2 to generate labels and an

equate file of two byte operands. Since SYMBOL is

searched repeatedly in PASS 2, it must be sorted.

Sorting SYMBOL means a fast binary search can

be used which is many times faster than a sequential

search. (For BASIC, this addition reduced line

process times in PASS 2 from about 5 seconds per

line to less than 1 second per line.) Since BASIC

requires 800 symbols, this search method cuts

hours off PASS 2. Accordingly, PASS 1 keeps a

sorted symbol table.

PASS 2 generates the resource file (which I

call OBJECT). It reads one line of SCRATCH:

1A3D LDA HHB01I.X.

It searches SYMBOL for 1A3D. If 1A3D is found,

a numbered line

10000 HH1A3D LDA HHBOll.X

is output to OBJECT. Since 1A3D is now defined

by a label, it is marked as 'used' in SYMBOL. If

1A3D is not found, a numbered line

10000 LDA HHB011,X

is output to OBJECT. After OBJECT is complete,

the unmarked symbols in SYMBOL are operands

which are not defined by labels in OBJECT. Thus,

an equate file (which I call EQUATE) is written

using these unmarked terms from SYMBOL. For

example, if LA3D is unmarked, it would be written

to EQUATE as a numbered line

5000 HHIA3D = $1A3D.

Except for Zpage labels, OBJECT and

EQUATE are ready for the assembler.

PASS 3 generates the various symbol tables.

The symbols are picked out of SCRATCH along

with their addresses. A symbol HHXXXX is stored

in a string SS$(I) as XXXX. A check is run to see if

the symbol already appears in the table. If it does

not, the counter SN is incremented and the symbol

is added. This list is stored as a sorted table.

Suppose that HHXXXX appears in Line YYYY

and that SS$(I) = XXXX. Then UYYYY is ap-
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plifies the an notation and documentation process. 
After o"ne pass of RESOURCE S over OS650, it 
was possible to reassemble OS650 at the same 
location. After about two hours of ed iting, a file 
was obtained which assembles anywhere. 

Using my maps ofOS650 and Jim Butterfield 's 
maps of BASIC, you should be able to obtain fu lly 
documented source listings of both BASIC and 
OS650. I wou ld hope to see more articles using 
specific parts of OS650 and BASIC. Namely, what 
are some subroutines, how do they work, how does 
one use them, and how does one resource them? 

The entire program package presented here is 
written in BASIC. This sped implementation and 
modification time. It also makes the programs 
easier to understand. The price paid is runtime, 
which is considerable over 8K BASIC. Efforts have 
been made to optimize runtimes, especiall y on 
inner loops. This adds steps to the process , but 
significantly reduces program running times. 

Of course, one must ed it the files generated by 
these programs. Iuse a group of utilities which 
constitute a useful BASIC text file editor and 
processor. I wi ll desc ribe these utilities in a future 
a rticle. 

T he three most usefu l utilities are a transfer 
program to move large text files around, a print 
program to output large fil es to a printer, and a 
fast sorter to sort symbol tables. A further useful 
add ition is a large text fil e single pass character
oriented line editor. 

How It Works 
The first program (PASS I) takes the disassembly 
listing (which 1 wi ll call SOURCE) and compresses 
it into a scratch file (w hich I ca ll SCRATCH). The 
main wo rking file is SCRA TCH. It is about 25 % 
smalle r than SOURCE and serves as input to the 
other programs. A typical line of SOURCE looks as 
follows: 

IA3D BDIIBO LDA $BOIl,X. 

I n SCRATCH this same line would be: 
IA3D LDA HHBOII ,X. 

T he code field has been eliminated and $BO II has 
been changed to a six letter symbol. All four digit 
operands $XXXX are changed to six letter symbols 
HHXXXX, which is the maximum sIze for symbols 
in OS I's Assembler. Except for immediate oper
ands, two digit operands $YY are replaced bysix 
letter symbols HHZZYY. Further, the first H III 
every operand is always aligned as the eleventh 
letter in a line. BASIC is much too slow to search a 
line for a symbol. Aligning symbols makes them 
easy to find when editing. For example, 

MID$(IN$,11,6) 

removes a symbol from a line IN$. The 'H ' in 

position eleven distinguishes a symbol. T he 'Z' in 
position thirteen distinguishes a Zpage reference. 

A line in SOURCE 
IA40 FF ??? 

would appear in SCRATCH as 
IA40 .BYTE $FF. 

T his step makes the resource file assembler read y. 
Bad disassembly of opcodes must be fixed by editing 
the final file if a true source fil e is needed. In par
ticular, tables and text are not resourced correctly, 
only made assembler-read y. 

The first program also builds a table of two 
byte operands (wh ich I wi ll ca ll SYMBOL) . SYM
BOL is used in PASS 2 to generate labels and an 
equate file of two byte operands. Since SYMBOL is 
searched repeated ly in PASS 2, it must be sorted. 
Sorting SYMBOL means a fast binary search can 
be used which is many times faster than a sequential 
search. (For BASIC, this add ition reduced line 
process times in PASS 2 from about 5 seconds per 
line to less than I second per line.) Since BASIC 
requires 800 symbols, this search method cuts 
hours off PASS 2. Accordingly, PASS I keeps a 
sorted symbol tabl e. 

PASS 2 generates the resource fil e (w hich I 
ca ll OBJECT). It reads one line of SCRA TCH: 

IA3D LDA HHBOII,X. 

It searches SYMBOL for I A30. I f I A30 is found , 
a numbered line 

10000 HHIA3D LDA HHBOIl,X 

is output to OBJ ECT. Since I A30 is now defined 
by a labe l, it is marked as 'used ' in SYMBOL. If 
I A30 is not found , a numbered line 

10000 LDA HHBOIl,X 

is output to OBJECT. After OBJ ECT is complete, 
the unmarked symbols in SYMBOL are operands 
which are not defined by labels in OBJ ECT. T hus, 
an equate file (which I call EQUATE) is written 
using these unmarked te rms from SYMBOL. For 
example, if I A30 is unmarked , it wo uld be written 
to EQUATE as a numbered line 

5000 HHIA3D = $IA3D. 

Except for Zpage labels, O BJ ECT and 
EQUATE are ready for the assembler. 

PASS 3 generates the various symbol tables. 
The symbols are picked out of SCRATC H a long 
with their add resses. A symbol H HXXXX is stored 
in a string SS$(I) as XXXX. A check is run to see if 
the symbol already appears in the table. Ifit does 
not, the counter SN is incremented and the symbol 
is added. T his list is sto red as a sorted table. 

Suppose that HHXXXX appears in Line YYYY 
and that SS$(I) = XXXX. Then UYYYY is ap-
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pended to the right hand end of SA$(I) where U is

chosen to give information about the opcode on

line YYYY. Some thought went into the choice of

U. In the branch table, the middle letter of a branch

instruction comes closest to distinguishing all

branches. Thus U is the middle letter of the opcode.

Again in the JMP and JSR table, the middle letter

distinguishesJMP from JSR. Thus U is M or S in

this case. The first letter of the opcode is chosen

for the memory table.

In decoding programs, I have found that the

Example 1.

10000

10010

10020

10030

10040

10050

10060

10070

10080

10090

10100

10110

10120

10130

10140

10150

10160

10170

10180

10190

10200

10210

10220

10230

10240

10250

10260

10270

102R0

10290

10300

10310

10320

10330

10340

10350

10360

10370

10380

10390

10400

10410

10420

10430

10440

10450

10460

10470

10480

10490

10500

10510

HH18DD

HH18ED

HH1901

HH190C

HH1910

HH1914

HH1922

RH1923

.BYTE $17

LDA

STA

JSR

JSR

STA

STY

DEC

BMI

BNE

JSR

LDA

TAY

LSR

BCC

LSR

BCS

CMP

BEQ

AND

ORA

LSR

TAX

LDA

BCS

LSR

LSR

LSR

LSR

AND

BNE

LDY

LDA

TAX

LDA

STA

AMD

STA

LDA

BNE

RTS

TYA

AND

TAX

TYA

LDY

CPX

BEQ

LSR

BCC

LSR

LSR

#$16

HHZZC7

HH18ED

HH19D1

HHZZC5

HHZZC6

HHZZC7

HH1922

HH18DD

HH19BC

(HHZZC5rX)

A

HH1901

A

HH1910

#$22

HH1910

#$07

#$80

A

HH17A5,X

HH190C

A

A

A

A

#$0F

HH1914

#$80

#$00

HH17E9,X

HHZZC1

#$03

HHZZC2

HHZZC8

HH1923

#$8F

#$03

#$8A

HH1939

A

HH1939

A

A

most important fact to know about Zpage opcodes

is their addressing mode. That is, is an opcode

indexed or not? Thus, U is the extreme right hand

symbol of the disassembly line. This includes ), X,

and Y. It is not possible from this to tell whether

the Y means indexed or indirect indexed. However,

given the simplicity of this approach, it is adequate.

If SA$(I) becomes too long, it is written to a

cross reference file and SA$(I) is emptied. (In

RESOURCE S this step is not performed, the

program bombs when SA$(I) becomes too long.)

These "long strings" will appear out of order in the

file. (The first few cross references may be out of

order.) The symbol table can be resorted by most

any sorting program. As it stands, the table is

"almost in order."

PASS 4 generates the Zpage equate file which

I call ZEQUATE. This is done using the Zpage

cross reference file generated in PASS 3. The file

resembles the EQUATE file.

In resourcing a large program, there will not

be enough room on one disk for all the files gener

ated. SCRATCH, and various other files may be

moved using a transfer utility. Symbol and cross

reference files may be sorted using a sort utility.

Final files may be printed using an output utility.

Example 1 shows the OBJECT file (resourced

assembly language) for the beginning of the disas

sembler in the Extended Monitor. Example 2 gives

the two equate files. Example 3 gives the output

from the Assembler using these three files. Example

4 gives the four cross reference tables. The first

address in each row is the symbol. The other ad

dresses following are the cross references, with

some indication as to opcode.

How To Use It

STEP I) Creating a SOURCE file.

If you plan to resource BASIC, you must

move the Extended Monitor since it overlays part

of BASIC. In another article, I will give explicit

instructions on how to do this. I find it handy to

have the Extended Monitor available while BASIC

is resident.

After trying several methods, I've decided that

the following is the easiest way to generate a

SOURCE file. It uses the disk output capability of
OS65D. The code you are resourcing should not

overlay the disk buffer used. (Video with polled

keyboard is assumed; otherwise, recheck the I/O

flags.)

a) Initialize a fresh disk.

b) Copy the directory Track D onto this disk
using OS65D's copy utility (D is Track 8 on 8"
floppies).

c) Create files for all empty tracks except

Tracks 0 and D. Delete all directory entries on
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pended to the right hand end of SA$(I) where U is 
chosen to give information about the opcode on 
line YYYY . Some thought weOl in to the choice of 
U. In the branch table, the middle lette r of a branch 
instruction comes closest to di stinguishing all 
branches. Thus U is the middle leue r oCthe opcode. 
Again in the JMP andJSR table, the middle lette r 
distinguishes JMP from J SR. Thus U is M o r S in 
this case. T he first letter of the opcode is chosen 
for the memory table. 

In decoding programs, I have found that the 

Example I. 
10000 .BYTE $17 
10010 LDA 1S16 
10020 STA HHZZC7 
10030 HH18DD JSR HH18ED 
10040 JSR HH19D1 
10050 STA HHZZC5 
10060 STY HHZZC6 
10070 DEC HHZZC7 
10080 BMI HH1922 
10090 BNE HH18DD 
10100 HHISED JSR HH19BC 
10110 LDA (HHZZC5,X) 
101 20 TAY 
10130 LSR A 
10140 BCC HH1901 
10150 LSR A 
10160 BCS HH1910 
10170 CHP #$22 
10180 BEQ HII1910 
10190 AND 1$07 
10200 ORA H SO 
10210 HH1901 LSR A 
10220 TAX 
10 230 LDA HH17A5,X 
10 240 BCS HH19 0C 
102 50 LSR A 
10 260 LSR A 
10270 LSR A 
10280 LSR A 
102 90 HII1 90C AND #$OF 
10300 BNE 11111 914 
10310 11111910 LDY #$SO 
10320 LDA #$00 
10330 11111914 TAX 
10340 LDA IIR17E9,X 
1035 0 STA IIHZZCl 
103 60 AND #S 03 
10370 STA HHZZ C2 
103 80 LDA HHZ ZCS 
10390 BNE HH1923 
10400 11111922 RTS 
10 410 HII1923 TYA 
1 042 0 AND H SF 
1043 0 TAX 
10440 TYA 
1 0450 LDY 1$03 
10460 CPX #$8A 
10470 BEQ IIH1939 
104 S0 LSR A 
104 90 BCC 1111 1939 
105 00 LSR A 
10510 LSR A 

most important fact to know about Zpage opcodes 
is their addressing mode. T hat is, is an opcode 
indexed o r not' T hus, U is the extreme right hand 
symbol of the disassembly line. T his includes), X, 
and Y. It is not possible fro m .this to tell whether 
the Y means indexed or indirect indexed. However, 
given the simplicity of this approach, it is adequate. 

If SA$(I ) becomes too long, it is written to a 
cross reference fil e and SAS( I) is emptied. (I n 
RESOU RCE S this step is not performed , the 
program bombs when SA$(I ) becomes too long.) 
These "long strings" will appear out of order in the 
file. (The first few cross refe rences may be out of 
orde r.) T he symbol table can be resorted by most 
any sorting program. As it stands, the table is 
"ahnost in orde r." 

PASS 4 generates the Zpage equate fil e which 
I call ZEQUATE. This is done using the Zpage 
cross reference fil e generated in PASS 3. The fil e 
resembles the EQUATE fil e. 

In resourcing a large program, there will not 
be enough room on one disk fo r all the fil es gener
ated. SC RAT CH, and va rious othe r fil es may be 
moved using a transfe r utility. Symbol and cross 
re fe rence fil es may be sorted using a sort utility. 
Final files may be printed using an outpu t utility. 

Example I shows the OBJECT fil e (resourced 
assembly language) fo r the beginning of the disas
sembler in the Extended Moni to r. Example 2 gives 
the two eq uate fi les. Example 3 gives the outpu t 
from the Assembler using these three fil es. Example 
4 gives the four cross re ference tables. T he first 
address in each row is the symbol. T he other ad
dresses fo llowing are the cross references, with 
some ind ication as to o pcode. 

How To Use It 

ST EP I) Crea ting a SOURCE fil e. 
I f you plan to reSOurce BAS IC, yo u must 

move the Ex tended Moni tor since it ove rlays pa rt 
of BAS IC. In anothe r a rticle, I will give explicit 
instructions on how to do this. I find it handy to 
have the Ex tended Monitor available while BAS IC 
is residen t. 

After trying several methods, I've decided that 
the fo llowing is the easiest way to generate a 
SOURCE fil e. It uses the disk output capability o f 
OS65 0 . T he code you a re resourcing should nOt 
overlay ule d ,sk bu ffe r used . (Video with polled 
keyboard IS ass umed ; otherwise, recheck the 110 
fl ags. ) 

a) I ni tialize a fresh disk . 
b). Copy the directory T rac k 0 on to this d isk 
uSlIlg OS65 0 's copy utility (0 is Track 8 on 8" 
floppies) . 

c! Create fil es fo r all empty tracks except 
1 racks 0 and O. De lete all d irecto ry entries on 
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the new disk.

d) Load the machine language program to be

resourced.

e) Load and run the Extended Monitor.

We must now set all the various pointers for a

disk buffer. To resource BASIC you need a very

large File. Let the first available track be N where

the directory is on Track N-6 (N = 9 on 8" floppies).

f) Choose a first track number N for your

SOURCE file. Let M be the last track number

on the disk (M = 76 on 8" floppies). Do not

choose N so that either N = 0 or the directory

track is included in the range of N to M.

g) Using the "at" (@) sign command, set the

following buffer values. (These are valid for

OS65D V3.2, i.e. 8" floppies. The correct

values for minifloppies are given in the OS65D

User's Guide.)

ADDRESS ($)

2326

2327

2328

2329

232A

232B

232C

232D

23C3

23C4

ADDRESS (D)

8998

8999

9000

9001

9002

9003

9004

9005

9155

9156

VALUE

7E

31

7E

3D

N

M

N

0

7E

31

BUFFER START ADDRESS

BUFFER END ADDRESS

FIRST TRACK OFFILE

LAST TRACK OFFILE

CURRENTBUFFERTRACK

DIRTY BUFFER FLAG

ADDRESS DISKOUTPUT

(CURRENT BUFFER ADDR.)

h) Mount the fresh disk.

I) From EM type (i.e. turn on disk output)

!IO,22 <return>.

The next few steps write directly to the disk

without error correction. If you make an error, per

form step 1) and restart at step g. Presumably you

know the start ($XXXX) annd the finish ($YYYY)

addresses of the code to be resourced. For BASIC

these are $XXXX = $O3A1 and $YYYY = $2300.

For OS65D these are $XXXX = $2336 and $YYYY

= $2E 1E. For the ROMs these are $XXXX = $FD00

and$YYYY = $FFFA.

j) Commence disassembly with

QXXXX<return >.

k) Put your finger on LINEFEED. Hold it

there until $YYYY has been disassembled.

Then hit RETURN.

All but the last track of the SOURCE file is on

the disk. The last track is still in the buffer. This last

part is also missing an "end of file" marking. The

next few steps turn off the disk output long enough

to make corrections, then turn it back on to write the

final track to the disk.
The next step turns off disk output by creating

a syntax error, and puts a mark to help find the end

of the SOURCE file.

I) Type

!XIT <retum>.

m) Search for the end of the file

W!XIT>317E,3D7F.

If all has gone well, you will receive a message

(*) VVVV/21

where VVVV is the address of ! in the expression

!XIT. If you do not receive such a message, it is pos

sible (but unlikely) that a L'disk write" occurred in the

middle of the word IXIT. Go back to step g) and

start again. When you reach step k), hit RETURN

five times instead ofjust once, then proceed. If you

do not receive the message (*), something is definitely

wrong somewhere. Start a careful search (Beware:

some values given only work for 8" floppies).

n) Using quotes and "at" check the following

VVVV/21 "!

VVVV+1/58 "X

VVVV 4-2/49 "I

VVVV+ 3/54 "T

o) Make the following change.

VVVV/21 0D

Now the "end of file" marker is properly in

stalled. Next we write the buffer to the disk.

p) Make the following pointer change.

23C3/YY 7E

23C4/WW 3D

q) Write down the value TK

232C/TK

r) Type

!IO ,22 <Return>

The entire SOURCE file is on the disk. It

starts on Track N and ends on Track TK. We must

now create a directory entry for this file.

s) Load BASIC and CREATE, but do not run

CREATE. (You may need a different disk to

do this.)

t) Delete line 20290 (which would erase all the

work you have done). It reads:

20290 DISK!"IN " + T$:DISK!"SA " + T$ + ",1 =

317/"+ P$

u) Run CREATE and name the SOURCE file

on your new disk.

STEP 2) Create a SCRATCH and SYMBOL file

entry.

These files must be on the same disk as

SOURCE. Be sure to reload CREATE so that line

20290 is not missing. SCRATCH can be about 25%
smaller than SOURCE. SYMBOL can be 1-2 tracks.

On 8" floppies, 8K BASIC needs two tracks for
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the new disk. 

d) Load the machine language program to be 
resourced. 

e) Load and run the Extended Mo nito r. 

. We must now set all the va rious pointe rs for a 
cllsk buffer. To reSOurce BASIC you need a ve ry 
la rge fil e . Let the first ava il able track be N where 
the directory is on T rack N-6 (N = 9 on 8" noppies) . 

f) Choose a first track number N fo r yo ur 
SO URCE fil e. Let M be the last track number 
on the disk (M = 76 on 8" noppies). Do nOt 
choose N so that either N = 0 or the directory 
track IS Included In the range o f N to M. 

g) Using the "at" (@) sign command, set the 
fo llowing buffer values. (These are valid for 
OS650 V3.2, i.e. 8" floppies. T he correct 
va lues for miniflo ppies are give n in the OS65D 
User's Cu.ide.) 

ADDRESS (S) ADDRESS (D) VALUE 
2326 8998 7E BUFFER START ADDRESS 
2327 8999 3 1 
2328 9000 7E BUFFER END ADDRESS 
2329 9001 3D 
232A 9002 N FIRST TRACK OF FILE 
232B 9003 M LASTTRACKOFFILE 
232C 9004 N CURRENT BUFFER TRACK 
2320 9005 0 DIRTY BUFFER FLAG 
23C3 
23C4 

9155 7E ADDRESS DISK OUTPUT 
9156 3 1 (CURRENT BUFFER ADDR.) 

h) Moulllthe fresh disk. 

I) From EM type (i.e. turn on disk output) 

!IO ,22 C return ). 

The nex t few steps write directl y to the disk 
without error correction. If you make an e rror, per
form step I) and resta rt a t step g . Presumably you 
know the start ($XXXX) annd the fini sh ($YYVY) 
addresses of the code to be resourced. For BASIC 
these are $XXXX = $03A I and $YYYY = 2300. 
For OS650 these are $XXXX = $2336 and $YYYY 
= $2E I E. For the ROMs these are $XXXX = SFOOO 
and SYYYY= $ FFFA. 

j ) Commence disassembl y with 
QXXXX <return ), 

k) Put your finge r on LI NEFEEU. Hold it 
the re until $YYYY has been disassembled . 
Then hit RET URN. 

All but the last track of the SOU RCE fil e is on 
the disk. The last track is sti ll in the buffe r. This last 
part is also missing an "end of fil e" marking. The 
next few steps turn off the disk output long enough 
to make cor rections, then turn it back on to write the 
final track to the disk . 

The next step turns off disk output by creating 
a syntax error, and puts a mark to help find the end 

of the SOURCE fil e. 

I) Type 
!XIT <return >. 

m) Search for the end o f the fi le 
W!XIT> 3 17E,3D7F. 

If all has gone well , you will receive a message 
(*) VVVV/21 

where VVVV is the address of ! in the expressio n 
!X IT . If you do not rece ive such a message, it is pos
Sible (but unlikely) thata "disk write" occurred in the 
middle ~f the word !X IT. Go back to step g) and 
sta rt aga in . When you reach step k), hit RETURN 
five times instead of j ust o nce, then proceed. If you 
do not receive the message (*), something is definitely 
wrong somewhere. Stan a careful search (Bew{l1"e: 
some va lues given onl y work for 8" flo ppies). 

n) Using quotes and "a t" check the fo llowing 
VVVV/21 " ! 
VVVV + 1158 " X 
VVVV + 2/49 " I 
VVVV + 3/54 "T 

0) Make the following change. 
VVVV/21 OD 

Now the "end of fil e" marke r is properl y in
sta lled . ext we wnte the buffer to the disk . 

p) Make the following pointer change. 
23C3IYY 7E 
23C4IWW 3D 

q) Write down the value TK 
232crrK 

r) Type 
!IO ,22 <Return ) 

The entire SO RCE fil e is o n the disk. It 
starts on Track N and ends on Track TK. We must 
now create a directory entry for this fil e. 

s) Load BAS IC and CREATE, but do not run 
CREA TE. (You may need a different d isk to 
do this.) 
t) Delete line 20290 (which would e rase all the 
work you have done). It reads: 

20290 DISK!"IN " +T$:DISK!"SA " +T$+",l = 
317/"+PS 

u) Run CREATE and name the SOU RCE fil e 
on your new disk. 

STEP 2) Create a SCRATCH and SYMBOL fil e 
entry. 

These fil es must be o n the same disk as 
SOURCE. Be sure to reload CREATE so that line 
20290 is not missing. SCRATCH can be about 25 % 
smaller than SOURCE. SYMBOL can be I -2 tracks. 
On 8" floppies, 8K BASIC needs two tracks for 
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SYMBOL (4K file size).You may put these files

anywhere as long as they do not overlap the

directory track, Track 0, or the tracks used by

SOURCE.

STEP3) PASS I.

Run the first resource program. Prompting

will tell you what to do. The new disk must be in

the drive throughout the run. The screen will

display the current status. On large programs, be

prepared for several-minute waits for garbage

collection. A five minute wait between screen data

lines probably means there has been a system crash.

This program will not work with ROM BASIC

since the garbage collector is defunct. (See

PEEK(65), March 1980, p. 3 for a fix.)

The SOURCE, SYMBOL, and SCRATCH file

may fill a disk, so you may have to move some files

to other disks. SOURCE is no longer needed, but

should be saved in case of trouble. Symbol is needed

for PASS two and SCRATCH is needed for PASSes

two and three. Using a transfer utility you may

move SCRATCH and SYMBOL to a new disk.

STEP 4) PASS 2.

The second resource program generates an

EQUATE file and the resourced assembly listing

OBJECT. Create such files on a disk containing

SCRATCH and SYMBOL. EQUATE need not be

large, usually much less than a track. OBJECT

should be slightly larger than SOURCE.

The next step creates all the cross reference

tables. Each table needs its own file. SCRATCH is

the input file. The branch table will probably be
the largest file.

STEP 5) PASS 3.

Repeat this step until all cross reference tables

are complete. Only Zpage cross references are

essential. However, I find the Zpage and JSR tables

the most useful. You may wish to sort these tables,

even though they are "almost sorted."

STEP 6) PASS 4.

Create the Zpage equate file: ZEQUATE.

Input to this program is the Zpage cross reference

file. This step is the final one which creates the list

of Assembler Zpage equates.

Any of the files generated may be dumped to

a printer using a printer utility. The process is

much simpler than it sounds. The single pass re

source program eliminates most steps if only small

programs are being resourced.

Moving ASCII Text Files To The Assembler

For small programs, the resource can actually be

assembled by the OSI Assembler. The three files

(OBJECT, EQUATE, and ZEQUATE) must be

merged and the program counter location given

(10* = $XXXX).

The resourced files are ASCII text files with

an end of file (EOF) marker:

XIT < return >.

Since OSI's Assembler does not keep an ASCII

file, more is needed. We must transfer the disk text

files into the Assembler/Editor. In OS65D it is easy

to reset output flags with:

IO ,02.

However, only one input is recognized and, if this

is not the keyboard, then keyboard input is dead.

During disk input, the keyboard is disabled. In

particular, OS65D has no way of recognizing the

end of a file except by an operating system error.

This is a definite deficiency in OS65D. When an

operating system error does occur, the'IO flags are

properly reset to default values.

If a file is on Tracks 2 and 3, inputing these

tracks will result in a system error as soon as Track

3 is finished. The trouble is that the actual file may

end halfway through Track 3. The rest of Track 3

may contain absolutely destructive information,

such as Assembler commands or operating system

commands. My favorite is the following. The ASCII

character "left bracket" occurs as input opening

the Indirect File. This file fills up memory, wiping

out everything in the way. It eventually reaches the

disk addresses. You hear a thunk and the disk goes

dead. If input continues, it next reaches the screen

memory filling the screen with jazzy characters. It

goes on to the color memory, tone generator, etc.

You've probably had this occur and wondered

what happened. It's just the Indirect File, filing all

the garbage away.

One solution is to remove the destructive

information on the track. Another simpler one is

to create an operating system error at the end of

the file, in this case, midway through Track 3.

Input errors to the OSI Assembler do not cause

the IO flags to be reset. We must be more subtle

thanjust having an input error. If E<return> is

sent to the Assembler, it exits to the operating

system. In the operating system command mode,

any line which is not a legal command creates a

syntax error. For example, another E<return>, will

do thejob. The following changes to PASS two and

PASS four will prepare files for entry into the

Assembler. Add the following lines:
PASS Two

642 PRINT #7,"E"

644 PRINT #7,"E"

842 PRINT #7,"E"

844 PRINT #7,"E"

PASS 4

472 PRINT #7,"E"

474 PRINT #7,"E"

There is yet another problem. In their normal

July, 1982. Issue 26 COMPUTEI 179 

SYMBOL (4K fil e size).You may put these files 
anywhere as long as they do not overlap the 
directory track, T rac k 0, or the tracks used by 
SOU RCE. 

STEP 3) PASS I. 
Run the first resource program. Prompting 

will tell you what to do. T he new disk must be in 
the d rive throughou t the r un . The screen will 
d isplay the current status. O n large programs, be 
prepa red for several-minute waits fo r ga rbage 
collection. A five minute wait between screen data 
lines probably means there has been a system crash. 
T his program will not work with RO M BAS IC 
since the ga rbage collecto r is defunct. (See 
PEEK(65), March 1980, p . 3 for a fix .) 

T he SOU RCE, SY MBO L, and SCRATCH fil e 
may fill a di sk, so you may have to move some fil es 
to othe r d isks. SOU RCE is no longe r needed , but 
should be saved in case of trouble. Symbol is needed 
fo r PASS two and SCRAT CH is needed for PASSes 
two and three. Using a transfe r utility you may 
move SC RATC H and SY MBOL to a new disk. 

STEP 4) PASS 2. 
T he second resource program gene rates an 

EQUATE fil e and the resourced assembly listing 
O BJECT . Create such fil es on a disk containing 
SC RA TC H and SYMBO L. EQ UATE need not be 
large, usually much less than a track. O BJ ECT 
sho uld be slightly large r than SOURCE. 

T he nex t step creates all the cross reference 
tables. Each table needs its own fil e. SCRAT CH is 
the inpu t fil e. The branch table will probably be 
the la rgest fil e. 

STE P 5) PASS 3. 
Repeat this step until all cross refe rence tables 

are complete. Only Zpage cross refe rences are 
essenti al. However , I find the Zpage and J SR tables 
the most useful. Yo u may wish to so rt these tables, 
even though they are "almost sorted ." 

STEP 6) PASS 4. 
Crea te the Zpage equate fil e: ZEQUATE. 

Input to this program is the Zpage cross refe rence 
fil e. T his step is the fin al one which creates the list 
of Assembler Zpage equates. 

Any o f the fil es generated may be dumped to 
a printer using a printer utili ty . The process is 
much simpler than it sounds. The single pass re
source program eliminates most steps if only small 
programs are being resourced . 

MovIng ASCII Text Flies To The Assembler 
For small programs, the resource can actually be 
assembled by the OS I Assembler. The three fil es 
(OBJ ECT, EQUATE, and ZEQUAT£) must be 
merged and the program counter location given 
(10 * = $XXXX). 

T he resourced fil es a re ASCII text fil es with 
an end of fil e (EO F) marker : 

XIT <return >. 

Since OS!'s Assembler does not keep an ASC II 
fi le, mo re is needed. We must transfer the disk text 
fil es into the Assembler/Editor. In OS65D it is easy 
to reset output fl ags with : 

10 ,02. 

However, only one input is recognized and , if this 
is not the keyboard , then keyboard in put is dead . 
During disk input, the keyboard is disabled . 'In 
particular , OS65D has no way o f recognizing the 
end of a fil e except by an operating system error. 
T his is a de finite de ficiency in OS65D. When an 
ope rating system erro r does occur, the-IO fl ags are 
p roperly reset to default values. 

If a fil e is on T racks 2 and 3, inputing these 
trac ks will result in a system error as soon as T rack 
3 is fini shed . The trouble is that the actual fil e may 
end halfway through T rack 3. The rest of T rack 3 
may contain absolutely destructive information, 
such as Assemble r commands or ope rating system 
commands. My favori te is the following. The ASC II 
cha racte r "left bracket" occurs as input opening 
the Indirect File. This fil e fill s up memory, wiping 
out everything in the way. I t eventually reaches the 
disk addresses. You hea r a thunk and the d isk goes 
dead. If input continues, it nex t reaches the screen 
memory fillin g the screen with j azzy characters. It 
goes on to the colo r memory, tone generator, etc. 
You've probably had this occur and wondered 
what happened . It's jusnhe Indirect File, filing all 
the ga rbage away. 

O ne solution is to remove the destructi ve 
information o n the track. Another simpler one is 
to crea te an operating system error at the end of 
the fil e, in this case, midway through Track 3. 
Input er rors to the OS I Assembler do not cause 
the 10 fl ags to be reset. We must be more subtle 
than just having an input error. If E<return > is 
sent to the Assembler , it exits to the ope rating 
system. In the o perating system command mode, 
any line which is not a legal command creates a 
syntax e rror. For example, another E<return >, will 
do the job. T he fo llowing changes to PASS two and 
PASS four will prepa re fil es for entry into the 
Assembler. Add the following lines: 

PASS Two 
642 PRINT #7,"E" 
644 PRINT #7, "En 
842 PRINT #7,"E" 
844 PRINT #7, "En 

PASS 4 
472 PRINT #7, "E" 
474 PRINT#7,"E" 

There is yet another problem. In their normal 
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positions, the disk buffers occupy the same space

as program memory. This problem can be solved

by moving the buffers. Use the following steps to

load first the file ZEQUATE, second EQUATE,

and third OBJECT into the Assembler.

a) Load and run the Extended Monitor.

b) Suppose the file we wish to load starts on

Track N and ends on Track M. Perform STEP

1) g) from "HOW TO USE IT." Be sure to use

the values given below (or larger values where

vou have RAM).

ADDRESS ($)

2326

2327

2328

2329

232A

232B

232C

232D

23AC

23AD

ADDRESS (D)

8998

8999

9000

9001

9002

9003

9004

9005

9132

9133

VALUE

00

50

00

5C

N

M

N-l

FF

00

5C

ADDRESS MEMORY

BUFFERED INPUT

Note that 232C, 232D, 23AC, and 23AD have

strange values. These values track the disk into

loading the first track of your file into memory.

Otherwise you would have to do thatjob separately.

c) If you have already loaded the first file, skip

this step. Initialize the Assembler.

d) Re-enter the Assembler.

e) Get input by

!IO20 <return>.

f) Repeat a) - e) until all files are loaded.

Your files are now merged in the Assembler. Be

sure to inspect them carefully before assembling.

Remarks, Refinements, Additions

Resource will execute on 8K BASIC in a reasonable

amount of time. The longest pass (PASS One) will

run slightly less than an hour on a 1 MHZ machine.

This package of programs is, in a sense, incom

plete. Using the cross reference tables, one could

give mnemonic names to all of the various labels and

equates. These could be entered into a file. Then

one extra pass over OBJECT could exchange

address labels with mnemonic labels.

A big file line editor utility could be added to

edit any one of the files created. If tables are known

at disassembly time, they can be edited into

SCRATCH. Incorrectly disassembled code could be

corrected. These steps could be performed also on

SCRATCH or OBJECT.

If table locations are known in advance, disas

sembly can be cleaned up considerably by replacing

all table bytes with $FF (or any other value not equal

to a 6502 opcode). Then, all tables will appear in the

resource as a sequence of lines: 10000 .BYTE $FF.

Using an editor, it then would be a simple task to

replace each $FF by its correct value. I used this

procedure on BASIC.

OS65D cannot be changed in this way since it

will crash. But there is a simple solution. Move

OS65D from addresses 2XXX to addresses, say

5XXX. When SCRATCH and SYMBOL are com

plete, go through them, changing the leading 5's

back to 2's. A program to do this is simple to write.

SYMBOL must be resorted and repetitions deleted.

This way, I was able to use the trick with $FF in

tables to obtain an accurate resource of the code in

OS65D.

A simple, but useful, utility would be a com-

menter. Such a utility would allow the user to add

comments to the end of each line of the resourced

file or to insert lines into the file. I have used this

technique to produce the various listings in this

article. I hope to present a future article on this

editor.

Even though I am careful to fully document

the machine software I write, I still find it useful to

run the resource program over my machine pro

grams. The cross reference files often reveal infe

licities and logical inaccuracies.

I am still improving these programs. If you

think of a nice enhancement, Fd be glad to hear

about it.

Example 2.
1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

;EQUATE FILE

;ZPAGE

t

HHZZC1 =

HHZZC2 =

HHZZC5 -

HHZZC6 =

HHZZC7 -

HHZZC8 =

t

J

;TW0 BYTE

7

HH17A5 =

HH17E9 ~

HH1939 =

HH19BC =

HH19D1 =

SCI

$C2

SC5

$C6

$C7

$C8

S17A5

S17E9

$1939

$19BC

S19D1

Example 3.

10 18D8

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

0OCl =

00C2=

00C5 =

O0C6 =

00C7 =

00C8=

* =

;EQUATE

J

;ZPAGE
*

9

HHZZC1

HHZZC2

HHZZC5

HHZZC6

HHZZC7

HHZZC8

?18D8

FILE

■ SCI

■ SC2

■ SC5

= SC6

= SC7

= SC8

1BO COMPUTEI July, 1982, Issue 26 

positions, the disk buffers occupy the same space 
as program memory. This problem can be solved 
by moving the buffers. Use the following steps to 
load first the file ZEQUATE, second EQUATE, 
and third OBJECT into the Assembler. 

a) Load and run the Extended Monitor. 
b) Suppose the file we wish to load starts on 
Track N and ends on Track M. Perform STEP 
I) g) from "HOW TO USE IT." Be sure to use 
the values given below (or larger values where 
you have RAM). 

ADDRESS(S) ADDRESS (D) VALUE 

2326 8998 00 
2327 8999 50 
2328 9000 00 
2329 9001 5C 
232A 9002 N 
232B 9003 M 
232C 9004 N-I 
2320 9005 FF 
23AC 9132 00 ADDRESS MEMORY 
23AD 9133 5C BUFFERED rNPUT 

Note that 232C, 2320, 23AC, and 23AO have 
strange values. These values track the disk into 
loading the first track of your file into memory. 
Otherwise you would have to do that job separately. 

c) If you have already loaded the first file , skip 
this step. Initialize the Assembler. 

d) Re-enter the Assembler. 
e) Get inpu t by 

!IO 20 <return >. 

f) Repeat a) - e) until a ll fil es are loaded. 

Your fi les are now merged in the Assembler. Be 
sure to inspect them ca refully before assembling. 

Remarks, Refinements, Additions 
Resource will execute on 8 K BASIC in a reasonable 
amount of time. The longest pass (PASS One) wi ll 
run slightly less than an hour on a I MHZ machine. 

This package of programs is, in a sense, incom
plete. Using the cross reference tables , one could 
give mnemonic names to all of the various labels and 
equates. These could be ente red into a file. Then 
one extra pass over OBJECT could exchange 
address labels with mnemonic labels. 

A big file line ed itor utility could be added to 
edit anyone of the fil es created. I f tables are known 
at disassembl y time, they can be ed ited into 
SCRATCH. Incorrectl y disassembled code could be 
corrected. These steps could be performed also on 
SCRATCH or OBJECT. 

If table locations are known in advance, disas
sembly can be cleaned up considerably by replacing 
all table bytes with $FF (or any othe r value not equal 
to a 6502 opcode). Then, all tables will appear in the 
resource as a sequence of lines : 10000 .BYTE $FF. 

Using an editor, it then would be a simple task to 
replace each $FF by its correct value . I used this 
procedure on BASIC. 

OS650 cannot be changed in th is way since it 
will crash. But there is a simple solution. Move 
OS650 from addresses 2XXX to addresses, say 
5XXX. When SCRATCH and SYMBOL are com
plete, go through them, changing the leading 5's 
back to 2's. A program to do this is simple to write . 
SYMBOL must be resorted and repetitions deleted. 
This way, I was able to use the trick with $FF in 
tables to obtain an accurate resource of the code in 
OS650. 

A simple, but useful , utility wou ld be a com
menter. Such a utili ty would allow the user to add 
comments to the end of each line of the resourced 
file or to insert lines into the file . I have used this 
technique to produce the various listings in this 
article. I hope to present a future article on this 
editor. 

Even though I am carefu l to fu lly document 
the machine software I write, I still find it useful to 
run the resource program over my machine pro
grams. The cross refe rence fil es often reveal infe
licities and logical inaccuracies. 

I am still improving these programs. If you 
th ink of a nice enhancement, I'd be glad to hea r 
about it 
ExampJe2_ 

1000 ; EQUATE FILE 
1010 ; 
1020 ;ZPAGE 
1030 ; 
1040 HHZZC1 = $C1 
10S0 HHZZC2 = $C2 
1060 HHZZCS = $CS 
1070 11HZ ZC6 = $C6 
1080 HHZZC7 = $C7 
1090 HHZZC8 = $C8 
1100 ; 
1110 ; 
1120 ; TWO BYTE 
1130 ; 
1140 HH17As = $17As 
1150 HH17E9 = $17E9 
1160 HH1939 = $1939 
1170 HH19BC = $19BC 
1180 HH190.1 = $1901 

'ExampJe3. 

10 1808 • = $1808 
1000 ; EQUATE FILE 
1010 ; 
1020 ; ZPAGE 
1030 ; 
1040 00C1= HHZZC1 = $C1 
1050 00C2= HHZZC2 = $C2 
1060 OOCs= HHZZCs = $CS 
1070 00C6= HHZZC6 = $C6 
1080 00C7= HHZZC7 = $C7 
1090 00C8= RHZZC8 = $C8 
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1100

1110

1120

1130

1140 17A5=

1150 17E9=

1160 1939=

1170 19BC=

1180 19D1=

10000 18D8

10010 18D9

10020 18DB

10030 18DD

10040 18E0

10050 1PE3

10060 18E5

10070 18E7

10080 18E9

10090 18EB

10100 18ED

10110 18F0

10120 18F2

10130 18F3

10140 18F4

10150 18F6

10160 18F7

10170 18F9

10180 18FB

10190 18FD

10200 18FF

10210 1901

10220 1902

10230 1903

10240 1906

10250 1908

;TW0 BYTE

10260

10270

10280

10290

10300

10310

10320

10330

10340

10350

10360

10370

10380

10390

10400

10410

10420

10430

10440

10450

10460

10470

10480

10490

10500

10510

1909

190A

19GB

190C

190E

1910

1912

1914

1915

1918

191A

191C

191E

1920

1922

1923

1924

1926

1927

1928

192A

192C

192E

192F

1931

1932

17

A916

85C7

20ED18

20D119

85C5

84C6
C6C7

3037

D0F0

20BC19

A1C5

A8

4A

90 OB

4A

B017

C922

F013

2907

0980

4A

AA

BDA517

B004

4A

4A

4A

4A

290F

DO 04

AOPO

A900

AA

BDE917

85C1

2903

85C2

A5C8

D001

60

98

298F

AA

98

A003

E0 8A

FOOB

4A

9008

4A

4A

HI117A5

HI117E9

HH193 9

HH19BC

HH1SD1

HH18DD

HH10ED

HH1901

= S17A5

= S17E9

= 51939

== 519BC

« S19D1

.BYTE 517

LDA #516

STA HHZZC7

JSR HH18ED

JSR HH19D1

STA HHZZC5

STY HF1ZZC6

DEC KHZZC7

BMI HH1922

BNE HH18DD

JSR HH19BC

LDA (HHZZC5,X)

TAY

LSR A

BCC HH1901

LSR A

BCS HH1910

CHP #522

BEO HH1910

AND #5 07

ORA #5 80

LSR A

TAX

LDA HH17A5,X

BCS HH190C

LSR A

HH1P0C

HH1910

HH1914

HH1922

HH1923

LSR

LSR

LSR

AND

BHE

LDY

LDA

TAX

LDA

STA

AND

STA

LDA

BNE

RTS

TYA

AND

TAX

TYA

LDY

CPX

BEQ

LSR

BCC

LSR

LSR

A

A

p.

#$OF

IIH1914

#580

#500

HH17E9,X

HHZZC1

#503

HHZZC2

HHZZC8

HH1923

#?8F

#503

HFI193 9

HH1939

Example 4.

. CROSS REFERENCES

. Z PAGE

Cl 1918

C2 191C

C5 18E3 )18F0

C6 18E5

C7 18DB 18E7

C8 191E

. JMP & JSR

18ED S18DD

19BC S18ED

19D1 S18E0

. MEMORY

17A5 L1903

17E9 L1915

. BRANCH

18DD M18EB

1901 C18F4

190C C1906

1910 C18F7 E18FB

1914 N190E

1922 M18E9

1923 N1920

1939 E192C C192F

.PASS 1

RESOURCE 1 ** BUILD SCRATCH AND

SYMBOL FILES **

TWO BUFFERS ARE REQUIRED

100 REM *** RESOURCE 1 ***

110 REM T.R. BERGER 11/80

120 PRINT

130 PRINT"RESOURCE ** STEP 1 - BUILD

SCRATCH AND SYMBOL FILES"

140 PRINT

. ** REMOVE COMMA AND SEMICOLON **

150 POKE 2972,13:POKE2976,13

160 INPUT"SOURCE FILENAME";SF$

170 INPUT"SCRATCH FILE NAMEn;JF5

180 IMPUTnSYMBOL FILE NAME";SMS

190 PRINT:INPUT"NUMBER OF SYMBOLS",*NS

** DIMENSION SYMBOL AND POINTER ARRAYS
**

200 DIM SS$(NS), V(NS)

** MAIN PROGRAM **
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1100 
1110 
1120 
1130 
1140 17/\5= 
1150 17E9= 
1160 193 9= 
1170 1 9BC= 
11 80 19D1 = 
10000 1 8D8 1 7 
10010 18D9 A916 
10020 181)8 05C7 
10030 18DD 20ED10 
10040 10EO 20Dl1 9 
10050 18E3 05 C5 
10060 1 8E5 04C 6 
10070 1 8E7 C6C 7 
10080 1 8E9 3037 
10090 l OEB DOF O 
10100 10ED 20BC19 
10110 18FO A1C5 
10120 18F2 A8 
10130 18F3 4A 
10140 18F4 90 0B 
10150 18F6 4A 
10160 18F7 B017 
10170 18F9 C922 
10180 18FE FOl3 
10190 18FD 2907 
10200 18FF 09 80 
10210 1901 4/\ 
10220 1902 AA 
10230 1903 BDA517 
10240 1906 B004 
10250 1908 4A 
10260 1909 4A 
10270 19 0P. 4r. 
102 00 1 903 ~A 
1 0 2 90 190C 2 90 F 
10300 190E DOO" 
10310 1910 AC 80 
10320 1912 A900 
10330 1914 AA 
10340 1915 BDE917 
10350 1918 85C1 
10360 191A 2903 
10370 191C 85C2 
10 380 191E A5CO 
10390 1920 DOOl 
10400 1922 60 
10410 1923 98 
10420 1924 298F 
10430 1926 AA 
10440 1927 98 
10450 1928 AD03 
10460 192A E08A 
10470 192C FOOB 
10480 192E 4A 
1 0490 192F 9008 
10500 1931 4A 
10510 1932 4A 

Example 4. 

CROSS REFERENCES 

ZPAGE 

;T1'/O BYTE 

HII 17A5 
H1 1l7 E9 
HHl939 
HH19BC 
HH19D1 

HH18DD 

IlH10ED 

HH1901 

I! Hl 90C 

HH1 91 0 

HH1914 

= S17/\5 
$17E 9 
S1939 
S19BC 

= S19D1 
. BYTE S1 7 
LDA # S16 
STA HH ZZ C7 
JSR HH18ED 
JSR HH19D1 
STA HHZZC5 
STY HH ZZC 6 
DEC HHZZC 7 
BIU HHl922 
BNE HH18DD 
JSR HH19BC 
LDA (HHZZC5,X) 
TAY 
LSR 
BCC 
LSR 

A 
HH1901 

A 
BCS Hfll910 
ClIP 
BED 
AND 
ORA 
LSR 
TAX 

#$22 
HH1910 

H07 
#S80 
A 

LDA HH 1 7A5,X 
BCS HH190C 
LSR A 
LSR r. 
LSR f . 
LSR 
IIIID 
BHE 
LDY 
LDA 
TAX 
LDA 
STA 
AND 
STA 
LDII 

A 
;;$ OF 

HH1914 
f, S 80 
#$00 

HH17E9,X 
HHZZCl 

BNE 
HH l92 2 RTS 
HH1923 TYA 

# S03 
HHZ ZC2 
HHZZCO 
HH1923 

AND # S8F 
TAX 
TYA 
LOY #S03 
CPX H8A 
BEQ Hfll939 
LSR A 
BCC HH1939 
LSR A 
LSR A 

COMPUTlI 

C1 191 8 
C2 191C 
C5 1 8E3 )l8FO 
C6 1 8E5 
C7 18DIl 18E7 
C8 191E 

J I<l P & JSR 

18ED Sl8DD 
19BC S1 0ED 
19D1 S18EO 

plENORY 

17A5 L1 90 3 
17E 9 L1915 

BRANCH 

1 8DD Nl8EB 
1901 C18F4 
190C C1906 
1910 C1AF7 E18FB 
1914 N190E 
1922 f.1l8E9 
1 923 111920 
1 939 E192C C192F 

. PASS 1 

RESOURCE 1 ** BUILD SCRATCH AND 
SYNBOL FILES ** 

Tl-IO IlU FF ERS ARE REQUI RED 

100 REM *** RESOURCE 1 *** 
110 REN T . R. BERGE R 11/ 80 
1 20 PRINT 

130 PRINT"RESOURCE ** STEP 1 - BUILD 
SCRATCH AND SYI1BOL FILES" 

140 PRINT 

** REI·IOVE COfiNAAND SEIHCOLON ** 
150 POKE 2972 ,13: POKE2976,13 

160 INPUT"SOURCE FILENAflE";SFS 
170 INPUT"SCRATCH FILE NAME" ;JF S 
180 INPUT " SYI1BOL FILE NAflE" ; SHS 
190 PRINT: I NPUT " NUNBE R OF SYI-lBOLS" ; NS 

18 1 

** DI11ENSION SYNBOL AIID POINTER ARRAYS 
** 

200 DIM SSS (NS), V(NS) 

** MAIN PROGRAM ** 
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210 DISK OPEN,6,SF$

220 DISK 0PEN,7,JF$

. ** LOOP BACK HERE **

230 INPUT #6,INS

■

240 IF IN$="XIT" THEN590

250 IF LEN(IN?)<15 THEN230

** ADJUST SOURCE, PICK UP SYMBOLS **

A1$=XXXX ADDRESS

A2?=OPCODE +

A3 5=OPERAND (SYMBOL)

A4$=ADDR MODE

OUS=A15+A2S+A3$+A4$

INS=INPUT FROM OSI DISASSEMBLER

260 A3S=1"1:

. ** GET ADDRESS **

270 A1S=LEFT?(IN?,4)

. ** DO ERRORS **

280 IFMID$(IN$,13,l>="?nTHENA2$=" .BYTE $"

+MID$(IN$,6,2>:GOTO550

. ** DO REFORMATTTING **

. ** ELIMINATE END SPACES **

290 IN$=MID$(IN$,12>: L=LEN(IN?)

300 IF MID?(IN$,L,1)=" " THEN L=L-1: GOTO

300

310 IN$=LEFT$(IN?,L)

. ** DO IMPLIED AND ACCUMULATOR ADDRESSI

NG **

320 IF L<7 THEN A2S=INS: GOTO550

. ** DO IMMEDIATE ADDRESSING **

330 IF MID?(IN$,6,!)="#" THEN A2?=IM5:

GOTO550

** ADJUST OPERAND POSITION **

340 IFMID?(IN$,6,1)="?"THENK=7:A2?=LEFT?(

IN$,5)+n HH":GOTO360

350 K=8: A2$=LEFT$(INS,6)+"HHn

. ** Z PAGE CHECK **

360 M=K+2

. ** DO Z PAGE OPERANDS **

370 IF M>L THEN A3$=RIGHT$(IN?,2): A2$=A2S

+"ZZ": GOTO550

. ** Z PAGE, STRIP ADDRESS MODE **

380 IF MID?(IN$,M,1) >V" THEN400

390 A3$=MID$(IN$,K,2): A2$=A2?+"ZZ": A4$=

MIDS(IN$,M): GOTO550

. ** TWO BYTE OPERAND CHECK **

400 M=K+4

•

** DO TWO BYTE OPERANDS **

410 IF M>L THEN A3?=RIGHT?(INS,4): GOTO430

** TWO BYTE, STRIP ADDRESS MODE **

420 A3?=MID$(IN$,K,4): A4$=MID$(IN?,M)

. ** PUT SYMBOLS IN TABLE **

. ** SEARCH TABLE FOR SYMBOL **

** THIS IS A BINARY SEARCH **

430 L=0:R=SN

** SYMBOL NOT FOUND, INSERT IT **

440 IF L>R THEN490

450 H=INT((L+R)/2)

** SYMBOL IN TABLE SO QUIT **

460 IF A3?=SS$(V(M)) THEM550

470 IF A3?>SS?(V(M)) THEN L=M+1: GOTO440

480 R=M-1: GOTO440

** ADD SYMBOL **

490 SN=SN+1: SS$(SN)=A3?

** POINT TO ITS PROPER POSITION IN ORDE

RING **

500 IF L=SM THEN540

510 FOR I=SM-1 TO L STEP -1

520 V(I+1)=V(I)

53 0 NEXT I

540 V(L)=SN

. ** GENERATE LINE FOR SCRATCH FILE **

550 OU$=A1$+A2?+A3?+A4?

560 PRINT #7,OU?

570 PRINT OUS

580 GOTO230

. ** LOOP BACK NOW **

** CLOSE SCRATCH AMD SOURCE FILES **

590 PRINT #7,IN?

600 DISK CLOSE,6

610 DISK CLOSE,7

. ** END OF MAIN PROGRAM **

. ** WRITE SYMBOL FILE **

620 DISK OPEN,7,SMS

** WRITE SYMBOLS IN ORDER **

630 FOR 1=0 TO SN

640 PRINT #7,SSS<V(I))

650 PRINT SSS(V(I))

660 NEXT I

670 PRINT #7,MXIT"

680 DISK CLOSE,7

** OUTPUT DATA **

690 PRINT:PRINT

700 PRINT TAB(9) SN" SYMBOLS USED"

710 PRINT TAB(IO) "SCRATCH FILE: "JF?

720 PRINT TAB(10) "SYMBOL FILE: "SMS

730 PRINT:PRINT TAB(10) "PASS 1 COMPLETE"

740 PRINT:PRINT:END
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210 DISK OPEN,6,SF$ 
220 DISK OPEN,7,JF$ 

•• LOOP BACK HERE •• 
230 INPUT #6 , INS 

240 IF INS-"XIT" THEN590 
250 IF LEN(INS) ( 15 THEN230 

· 

•• ADJUST SOURCE , PICK UP SnlBOLS •• 

AlS-XXXX ADDRESS 
A2S-0PCODE + 
A3S-0PERAND (SYf1BOL) 
At S-ADDR MODE 
OUS-AlS+A2S+A3S+A4S 
INS-INPUT FROM OSI DISASSEf1BLER 

260 A3$="": A4$="" 

•• GET ADDRESS •• 
270 AIS-LEFTS(INS,4) 

•• DO ERRORS •• 
280 IFNIDS(INS,13,I)-"?"THENA2S-" . BYTE S" 

HIIDS(INS,6,2) :GOT0550 

•• DO REFOmlATTTING •• 

•• ELIMI NATE END SPACES •• 
290 INS-fIIDS(INS,12): L-LEN(INS) 
300 IF MIDS(INS,L,I)-" " THEN L-L-l: GOTO 

300 
310 INS-LEFTS(INS,L) 

•• DO If1PLIED AND ACCUHULATOR ADDRESSI 
NG ** 

320 IF L(7 THEN A2S-INS: GOT0550 

· •• DO Hl~IEDIATE ADDRESSING •• 
330 IF MIDS(INS,6,1)-"#" THEN A2S-INS: 

GOT0550 

· .* ADJUST OPERAND POSITION •• 
340 IFMIDS(INS,6,1)-"S"THENK-7:A2S-LEFTS( 
INS,5)+ " HH":GOT0360 

350 K-8 : A2S-LEFTS(INS,6)+"HH" 

•• Z PAGE CHECK ** 
360 M-K+2 

.* DO Z PAGE OPERANDS .* 
370 IF M>L THEN A3S-RIGHT$(INS,2): A2S-A2S 
+"ZZ": GOT0550 

· .* Z PAGE, STRIP ADDRESS HODE *. 
380 IF MIDS(INS,M,I»"/" THEN400 
390 A3S-MIDS(INS,K,2): A2S-A2S+"ZZ": A4S

MIDS(INS,f1): GOT0550 

** TWO BYTE OPERAND CHECK ** 
400 M-K+4 

· .* DO TWO BYTE OPERANDS *. 
410 IF M>L THEN A3S-RIGHTS(INS,4): GOT0430 

*. T~10 BYTE, STRIP ADDRESS f10DE •• 
420 A3S-MIDS(INS,K,4): A4S-f1IDS(INS,N) 

** PUT SYMBOLS IN TABLE •• 

*. SEARCH TABLE FOR SYMBOL .* 

.* THIS IS A BINARY SEARCH ** 
430 L-O : R-SN 

*. SYflBOL NOT FOUND, INSERT IT ** 
440 I~ L>R THEN490 
450 H-INT((L+R)/2) 

*. SnlBOL IN TABLE SO QUIT .* 
460 IF 113$-SSS (V(I·!l) TIIEN550 
470 IF 113S>SS S (V(f1)) THEN L-f1+1: GOT0440 
480 &-M-l: GOT0440 

** ADD SYl-IBOL ** 
490 SN-SN+l: SS$(SN)-A3S 

** POINT TO ITS PROPER POSITION IN ORDE 
RING •• 

500 IF L-SN THEN540 
510 FOR I- SN-l TO L STEP -1 
520 V(I+ll -V( I) 
530 NEXT I 
540 V(L) -S II 

•• GENERATE LIIIE FOR SCRATCH FILE •• 
550 OUS-AlS+112S+A3$+1I4S 
560 PRINT #7,OUS 
570 PRINT OUS 
580 GOT0230 

** LOOP BACK NOI'! •• 

** CLOSE SCRATCH liND SOURCE FILES *. 
590 PRINT #7 , IN$ 
600 DISK CLOSE,6 
610 DISK CLOSE,7 

** END OF f1AIN PROGRA11 *. 

** NRITE SYMBOL FILE •• 

620 DISK OPEN , 7,SMS 

*. ImITE SYMBOLS IN ORDER *. 
630 FOR 1-0 TO SN 
640 PRINT #7 ,SS $ (V(I)) 
650 PRINT SSS(V(I)) 
660 NEXT I 
670 PRINT #7,"XIT" 
680 DISK CLOSE,7 

** OUTPUT DIITA *. 
690 PRINT : PRINT 
700 PRINT TAB (9) SN" SYI1BOLS .USED" 
710 PRINT TAB(10) "SCRATCH FILE: "JFS 
720 PRINT TABnO) "SYMBOL FILE: "SMS 
730 PRINT:PRINT TAB nO) "PASS 1 COMPLETE" 

740 PRINT:PRINT:END 
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Caverns Of

Mars
Charles Brannon

Editorial Assistant

Caverns ofMars is a new action-packed game from

Atari, Inc. Originally sold through the Atari Pro

gram Exchange (APX), Caverns ofMars is now

available through dealers.

The object of the game is to maneuver your

spacecraft into the depths of the planet Mars. As

you penetrate the five layers of defenses you can

blow up fuel silos (to provide additional fuel for

your ship), Martian missiles, and "spy stations" that

supposedly warn the Martian headquarters of your

approach.

Your first challenge is to weave your way

through the twisting subterranean (submartian?)

tunnels. The screen continuously scrolls upward,

so you move left and right mostly, although your

craft can also move vertically. When you press the

fire button on the joystick, your craft shoots twin

photon torpedoes that detonate any target they

contact.

After surviving these levels, you face an armada

of Martian spacecraft. They don't fire at you; they

just try to overwhelm you with sheer numbers,

forcing you to dodge them and fire furiously to

avoid a fatal collision. If you can make it past this

defense, yoti slowly descend into the very center of

the Martian stronghold, where you'll find a giant,

glowing, egg-shaped bomb. By landing on it, you
"arm" it, and the timer starts ticking at 30 seconds,

29, 28, 27... The destruction of the base is inevitable,

but your survival is at stake too. If you don't escape

from the Martian base before the time is up, you

are ruined in a brilliant orange explosion. Assuming

that you make it out (not very likely in your first

games), you watch the explosion lighting up the

mouth of the cavern, and you can then valiantly

enter... cavern two.

Each new cavern is progressively harder—

most noticeably when making your escape - you

ascend twice as fast, making a collision with the

"ceiling" rather likely. I've played the game for a

week, and I still can't escape Cavern two.

You get five ships, each with 99 units of fuel.

Here's the catch - if you run out of fuel, your ship

explodes. It is not uncommon to meet this fate just

moments before arming the bomb, or before rising

triumphantly to the surface. If your ship blows up

in a certain level, you have to start over at the

beginning of the level.

The graphics are impressive. Apparently, the

game is constructed using a custom character set in

the special four-color IRG graphics mode (a rather

unexploited feature of the Atari until now). Most

of the animation is performed with vertical fine

scrolling, and the ship is a player. It also uses a

modified display list to show your status, and I

think it even uses display list interrupts. All in all,

an excellent use of the Atari's graphics capabilities.

Caverns ofMars is currently only available on

diskette. You'll also need a joystick.

A curious feature of the program is that it

names its skill levels as Star Raiders does: Novice,

Pilot, Warrior, and Commander. Will Caverns of

Mars replace Star Raiders in the hearts of Atari

space-game fans? If so, we may soon hear a new

phrase: "Old Star Raiders never die, theyjust

move to Mars..."

Caverns OfMars

Available through dealers.

$39.95 ©

CRT'S • PRINTERS • TELEPRINTERS

•NEW*

DEC LA100

Dual Mode

Matrix Printer

CALL FOR PRICE!

•LOW*
Letter Quality

DIABLO 630

$1949.00

•NEW*
3M WHISPER

WRITER

*TWX

• TIME SHARE

* Computer Terminal

CALL FOR OUR LOW PRICES ON

NEC, QI7ME, ANADEX,

TELEVIDEO, DEC, T.I.,

TELETYPE, DIABLO, C.ITOH

TOLL FREE (800) 854-6028

SAVE ON

PREPAID

ORDERS

MASTER CARD

VISA

ACCEPTED

C.O.D

REQUIRES

15% DEPOSIT

FOR ORDERING

INFORMATION

PLEASE CALL

MICROMAIL
PO Box 3297

Santa Ana. CA 92703

Phone. 714 731-4338

TWX; 910595 1146
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Two Programs

From The VIC

6 Pack

Harvey B. Herman

Associate Editor

Car Chase

This is a clever game which my kids rated 8 (out of

10). There are two cars (the blue one is yours)

traveling in opposite directions in a square, four-

lane track. The object of the game is to score the

most points before you crash into the other car.

You can change lanes or speed up or slow down to

avoid a collision. Points are scored by riding over

dots (and later diamonds) on the tracks. This game

is very similar to the PET program NAB sold by

Cursor magazine.

We (my kids and I) particularly liked several

features of the BASIC game. Color and sound are

integrated into the program. Effective use of a

custom character set makes the track layout much

nicer than if only the standard characters had been

used. The other car is smart and you must be on

your toes to avoid a crash. To score well you must

change speeds at appropriate times or you're stuck

in the wrong lane, headed for disaster.

The one feature I did not like (and this did

not seem to bother my kids) is that the keyboard is

used as the car controller. I prefer a joystick or the

number pad on the old PETs. The "J" and "K"

keys used lo change lanes are close together and I

was forever confusing which was "move in" and

"move out." You don't have to think as much with

ajoystick.

A helpful hint: the instructions say not to use

Car Chase with any memory expansion in place.

Bullfeathers! If you have added the 3K memory

expansion a special load sequence is necessary.

Type:

POKE 44,16

POKE 4096,0

NEW

LOAD

Before loading other programs. POKE location 44

back to normal or turn the VIC off and on.

Blue Meanies From Outer Space

This is an Invaders-like game which my kids rated

6 (out of 10). The blue meanies (frowning faces)

are dropping from the skies trying to knock out

your protected power cells inside your starbase.

You are able to blast them with fixed laser guns as

they fall erratically. Points are added when you kill

a meanie or deducted if you hit your own supply

ship which is coming to recharge your energy. You

must have energy to fire your weapons. Energy is

lost when shooting and for various other operations.

If the supply ship makes it, you get an energy

bonus. It is possible to repair damage (holes in

your starbase) using a robot, but at the cost of

energy. When the meanies reach the power cells,

the game is over.

This BASIC game, like Car Chase, is consider

ably enhanced by good use of color, sound, and a

custom character set. It was fun to shoot the

meanies, but it would have been even more fun if

they were a little smarter. (However, the instruc

tions do promise "meaner meanies" after 20 are

shot.) Again, I prefer ajoystick to the use of the

keyboard for game control. I get confused if the

required actions are not reflexive. My kids com

mented that the instructions for the repair robot

were not clear and they did not care for negative

energy or a suspended robot. I believe they have

been spoiled by playing Invaders on the PET. Blue

Meanies is a good program, but it doesn't quite

match up to that very good simulation of the video

arcade game.

Note: if you have added a I^K. memory expan

sion, use the same trick as above for Car Chase lo

LOAD Blue Meanies.

Commodore Business Machines

681 Moore Rd.

King ofPrussia, PA 19406

$43.95 (for nil 6) ©

*VIC-20*

FROG
Take control of an animated fly zapper.

Requires NO extra equipment.

...Each $17.95 cassette...

MflGIG GflRPET
P.O. Box 35115 Phoenix, AZ 85069

GAMES FOR THE PET ALSO AVAILABLE
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SoftBox -
CP/M For PET/CBM Richard Mansfield

Assistant Editor

A considerable amount of software requires the disk operating system

known as CP/M. Originally developed in 1973, it has since become an

essential part of many word processor, accounting, data base manager

and other commercial software products. CP/M means "Control

Program/Monitor" and was intended for use with the 8080 and 7.80

microprocessors. "SoftBox," manufactured by Small Systems En

gineering, however, allows you to use CP/M-based software packages

on the PET/CBM computers.

Attached between your PET and disk drive, this "interface-

computer" contains 64K RAM, a 780 chip, IEEE and RS-232 interfaces

with software-definable baud rates, and a Corvus hard disk interface.

The unit will work with any PET/CBM using Upgrade or 4.0 BASIC

and 8K RAM. An optional cassette program can be used with Original

PETs. Any combination of from one to eight Commodore floppy disk

drives (2040. 3040, 4040. or 8050) may be attached, resulting in up to

a potential eight megabytes mass memory available at onetime. Memory

can be further increased by attaching Corvus hard disk drives. A total

of 80 megabytes is possible.

Simple To Set Up

Adding CP/M to your PET takes only a few minutes. You plug a stan

dard PET-lo-IEEE cable between the SoftBox and your disk drive.

(Another of these cables goes from the drive to the PET.) When you

power-up the three units, everything is normal and. in fact, you can

work with the computer and the disk drive as if SoftBox were not

connected.

For CP/M, you place the supplied disk (CP/M Version 2.2) into

Drive zero, LOAD, and RUN it. That's it. PET is now under the control

of CP/M. The disk contains a variety of CP/M utilities, special Corvus

files, and a SoftBox memory test diagnostic program.

If you've not worked with CP/M, the SoftBox User's manual is an

excellent introduction. It takes you through the major CP/M

commands, step-by-step, and clearly demon

strates their uses and terminology. Special

commands allow you to control the PET

screen (upper/lowercase, graphics/text), the

TIS function, and, when you want to return

to normal PET BASIC, simply type "cold"

and you're back in the Commodore.

And for the more advanced user, several

appendices provide technical information,

a map of SoftBox's memory, suggestions

on modifying CP/M itself, and I/O details.

SoftBox, $895

Small Systems Engineering

222 B View Street

Mountain View, CA 9-4041

THE DATA HANDLER

for VIC

A word processor and catalog

program for the V1C-20 plus 8K

'over 15 edit functions

'sorting

'data formatting

"expandable

'screen scrolling—78 character lines

•full documentation

"works with cassette and

standard VIC printer

'disk version available

•easy to adapt for RS-232 printers

Price $29.95

C.O.D., check, or money order

(Specify disk or cassetlel

MW Software

P.O. Box 126

Urbana, IL 61801

(217)356-7511

Dealer inquiries welcome

VIC is a trademark of Commodore.

VIC-20 SOFTWARE

Over 100 programs on tape

and cartridge for the VIC

computer—both educa

tional and fun!!

Write or call for your free

catalog.

Sunrise Electronics

7057 Lompoc Court

Citrus Heights, California

95610

(916)969-8319

VIC BACKGAMMON VIC
Plays a great game by the rules and

won't let you cheat. Our best seller.

5K version $12.95

AdvancedSK version $19.95

BLACKJACK TUTOR

Learn when to HIT. STAY, SPLIT PAIRS

and DOUBLE. You can beat Vegas for

just $12.95

GRAPHICS GENERATOR

Create, edit, reverse, save special char

acters Unique DEMO feature included

$9.95

MAZE-MAN

Arcade game with fast munching

action. Key or joystick. $9.95

All programs fit into 5K viC-20. Send

for free catalog

Send check or money order to:

(Add 50c for postage)

RARTECH
. Box 761, Rochester, Ml 48063

\ Vic Traaemark of Commoaore /
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(Another of these cables goes from the drive to the PET.) When you 
power-up the three units, everything is nonnal and , in fact, you can 
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connected . 

For CP/M, yo u place the supp lied disk (C P/M Version 2.2) into 
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commands, step-by-step, and clea rl y demon
stra tes the ir uses and te rminology. Specia l 

commands a llow yo u to control the PET 
sc rcen (upper/lowercase , g raphicsltex t), the 
T I$ rUIlClion , and , wh en you want to return 

to normal PET BASIC, simpl y type "cold" 
and you 're back in the Commodore. 

And fo r th e more advanced user, several 
appendices provide technica l information , 

a map of SoftBox 's memory, suggestions 
on modifying CP/M itself, and I/O detai ls. 

So[tBux, $895 
Small S)Tslems £ llgiNt'aillg 
222 B View Street 
Moull/a.in View, CA 9404 J © 

THE DATA HDlDLER 
for VIC 

A word processor and catalog 
program for the VIC·20 plus 8K 

' over 15 edit functions 
' sorting 
• data formatting 
• expandable 
• screen scrolling-78 character lines 
"ull documentation 
'works with cassette and 
standard VIC printer 

· disk version available 
· easy to adapt lor AS·232 printers 

Price $29.95 
C.O.D., check, or money order 

(Speclly disk or cassette) 

MW SOftw .... 
P.O. Box 126 

Urbana, IL 61801 
(217) 356·751 1 

Dealer inquiries welcome 
VIC IS a IraClemark 0 1 CommOdore. 

VIC-20 SOFfWARE 
Over 100 programs on tape 
and caruidge for the VIC 
co mputer-both educa
tional and fun!! 

Write or call for your free 
catalog. 

Sunrise Electronlcs 
7057 Lompoc Court 

Citrus Heights, California 
95610 

(916) 969-8319 

VlC-BACKGAMMOn- VIC 
Plays a great game by the rules and 
won't let you cheat. Our best seller. 

SK version 512.95 
AdvancedBK version 519.95 

BLACKJACK TUTOR 
tearn when to HIT. STAY. SPLIT PAtRS 
and DOUBtE. You can beat Vegas for 
just 512.95 

CRAPHtCS CENERATOR 
Create, edit. reverse, save special char· 
acrers. Unique DEMO feature inCluded. 

$9 .95 
MAZE-MAN 

Arcade game with fast munching 
aCtion. Key or joystick. 59.95 
All programs fit into SK VIC -20. Send 
for free Catalog. 

Send check or money order to: 
{Add SOC for postagel 

RAR-TECH 
Box 761. Rochester. MI 4B063 

VI( ·Tractemarlc of Commooore 
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Review:

SYSRES For
PET/CBM
Charles Brannon

Editorial Assistant

SYSRES claims to be the "ultimate program

manipulation system." Like its predecessors, the

Toolkit and BASIC Aid, SYSRES is a programmer's

aid package. SYSRES "wedges" into BASIC and

adds 33 commands (including six improved BASIC

commands) plus 11 extended DOS Support (the

original "Wedge") commands. All of the commands

are used for the development and maintenance of

BASIC programs.

The primary tools needed by a programmer

are: auto line numbering, renumbering, find, and

trace. SYSRES supplies "deluxe" versions of all

these. Automatic line numbering provides the line

numbers when typing in a program. If you start at

line 100, it will automatically print 1 10 when you

press RETURN on line 100 (assuming a step size

often). SYSRES permits as unique variation: auto

matic statement generation. If you are typing in a

long set of DATA statements, SYSRES can provide

the line numbers and the word "DATA." SYSRES

offers a "fill in the blank" line where you only need

to enter a single number. It can even press RE

TURN for you, giving it the capability for automatic

line entry.

Advanced Renumber

Most Renumber commands change the line num

bers of a BASIC program by an even increment

and update all line references made by GOTO,

THEN, GOSUB, etc. The entire program is re

numbered. SYSRES permits partial renumber.

You can renumberjust a subroutine, for example,

preserving all other line numbers, and updating

any line references if necessary.

Perhaps the most useful command in a package

like this is a Find command. Many programmers

find it indispensable. Using Find, you can locate

any variable, phrase, or keyword used anywhere in

your program. Another related command is

Change, which permits you to replace any variable,

phrase, or keyword with anything else.

For the Change command especially, it is vital

that you exactly specify the search string. You may

want to change A$ to B$, but you don't want ZA$

to become ZB$. To zero in on whatever you are

searching for, SYSRES permits you to use several

wild card and limitation symbols (such as V for

Variable, B for Beginning of line, or a quote to

signal quote mode), which together permit over

700 possibilities.

Debugging a program is much easier with a

Trace command. Trace (as implemented by

SYSRES) permits you to display program variables

as they change or are defined. So, you could display

the index of a FOR/NEXT loop, or watch how

certain variables interact. (You can also type DUMP

in direct mode to display all variables.)

The advanced editor commands let you use

the BASIC editor as a general purpose ASCII line

editor. The commands GET and PUT let you save

this ASCII file to disk. SYSRES even partially

tokenizes this file to save disk space. These ASCII

files can be used to develop EXEC files, which are

a sequence of direct commands that are executed

as if they were a program. This gives the PET/CBM

the power found formerly only in CP/M's -EXC

files, Apple's EXEC files, or Atari's ENTER files.

An important feature of EXEC files is that they use

no program memory as they execute.

When using SYSRES, you get a feeling that

careful design went into the system. All keys repeat,

and the cursor keys "take off quickly. Full up/down

scrolling of your BASIC program is supported,

and it works perfectly. If you display the directory

with the improved ">$0" command, these line

numbers cannot be accidentally entered as program

lines or activate the scrolling feature.

Full printer support is also included with full

ASCII translation. Any command can be sent to

the printer if preceded with an asterisk. For exam

ple, *LIST would list a program to the printer.

You can also dump the screen by holding down

both SHIFT keys and pressing RVS. Speaking of

keys, with SYSRES you can define any shifted key

to equal any sequence of keys or keywords. When

you define any key, all the alphabetic keys "come

alive" with convenient single-key abbreviations.

Improvements To BASIC Itself

The improved BASIC commands are another

example of the care taken to produce a complete

"operating system." The LOAD, SAVE, and

VERIFY commands default to the disk drive, and

the save with replace ("@") works on any disk

drive. (It first SCRATCHes, then resaves the pro

gram.) Nevertheless, none of the commands are

programmable. Therefore, programs developed

with SYSRES are fully transportable As the manual

says, "SYSRES is designed to be 'addictive to pro

grammers not to programs.' "

SYSRES

Solidus International Corporation

Suite 6-144 West 15th Street

North Vancouver, B.C.

Canada, V7M 1R5.

$75. ®
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Review:

Fun With

Microcomputers

And BASIC

Fred D'lgnazio

Associate Editor

Do you like puzzles and games?

Are you looking for a quick, painless way to

learn how to program a personal computer?

Are you a kid, an adult, or something in

between?

If you answered yes to all these questions, then

this book is for you.

I am a person who has a low pain threshold,

when it comes to plowing through "introductory"

guides to personal computers. "Ouch!" I cry when

I see guides set in a midget-sized typeface that

resembles footprints made by a tapdancing flea.

The same goes when I see guides with no

pictures, or guides that are too technical, too seri

ous, too somber, or too trivial. These books give

me indigestion - the same lumpy discomfort I

experience when I swallow a plateful of spaghetti

and meatballs I forgot to chew.

Don Spencer's book is different. It's fun. ii

really teaches, and it's an almost painless introduc

tion to microcomputers and BASIC programming.

The book starts at a lofty level. In the first ten

pages. Spencer skims over computers' social impact,

computer devices, trends, and careers.

Then you get down to business. You plan a

program, learn a little about flowcharting, get a

few tips on how to write your first program.

Then you dive into BASIC. For twenty pages,

you swim through constants and variables, arith

metic operations and DATA statements. You finish

by looping through arrays.

Then come seventy pages of programs in

cluding Manhattan Island. Sam's Monkey, The

Jolly Green Giant, and Roger Goes to the Circus. If

you are math-oriented or a compulsive gambler,

you'll really like these programs.

I recommend this book to teachers of intro

ductory programming courses, and to parents,

kids, and anxious professionalsjust getting started

on their new computer. The problems start easy

and get harder. Almost all come with actual "solu

tion" programs you can study. There arc even

occasional exercises for you to tackle.

This is what the book offers.

What does it lack?

It is only an introduction to microcomputer

BASIC, so don't expect to be a programming whiz

when you are done — especially with regard to a

particular machine. Also, there is almost nothing

on sound or graphics — two popular features of the

new, low-cost personal computers.

Still, it's a good start. Whether you're old or

young. Whether you're cocky about computers or

afraid to touch one for fear it might bite off your

hand. Or explode.

Fun with Microcomputers and BASIC

by Donald I). Spencer

Reston Publishing Co.

11480 Sunset Hills Rd.
Reston, VA 22090

128 pages

$9.95 paperback Q

SERVICE... C
a nonexistant word in

computer language?

Now you can get FACTORY AUTHOR

IZED service for your Commodore or

Atari computer and peripherals at reason

able cost. Minimize your down time

frustration and expense. Extended war

ranty available for most products, too!

CALL

717-327-1450
Micro Computer

Service Center
477 E. Third St., Williamsport, PA 17701
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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 it

easy (o tell exactly what should be typed in when copying a

program into the computer, we have established the following

listing conventions.

For The Atari

All the editing and cursor control characters arc spelled out

and surrounded by brackets in the program listings: I CLEAR!

for "clear screen." Other characters, such as CTRL-T (the

"ball" character) will be listed as the "normal" character, but it

will be within brackets: (Th A series of identical control

characters will be indicated by a number within (fie brackets:

{ SDOWN) means type ESC CURSOR-DOWN three limes:

{ 12 Rl would mean type CTRL-R twelve times. Remember to

press the ESC (escape) key before each cursor control key. If

you should see { ESC) itself in a program listing, you would

press ESC twice.

Two of the control characters, {=1 and (-3, should be

shifted. Any reverse field text will be enclosed within vertical

lines. (In other words, any lime you see a vertical line within a

program listing in COMPUTE!, press the Atari logo key (A).)

Atari Conventions

tCLEAR}= SHIFT-< <Clear Screen";

0F>= CTRL-minus (Orsor Up>

00*0= CTRL-e<Kials (Cursor Down)
<LEFT>= CTRL-plus (Orsor left)

{RIGHT)* CTRL-asterisk (Cursor- risht)

{BACK S>= BACK S (Back space)

<DELETD= CTRL-DELETE (Delete character)

{DEL LINE>* SHIFT-DELETE (Delete Line)
{INSERTS CTRL-INSERT (Insert character)

{INS Ltt£>= SHIFT-INSERT (Insert line)

{ESO= ESC (ESCape key pressed twice)

CTAB)= TAB (Tab key)

{CLR TAB>= CTRL-TAB (Clear tab settins)

{SET TfiB>= SHIFT-TAB (Set tab stop)

<BELD= CTRL-2 (Rins buzzer)

For PET/CBM/VIC

Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

E DOWN! would mean to press the cursor-down key;

[3DOWN] 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 lo 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 the next line, it is difficult to

tell where the first line ends. How many times should you type

the SPACE bar? In our convention, when a line breaks in this

way, the - symbol shows exactly where it 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 alter the 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 BASIC programs written for the

PET/CBM sometimes contain special cursor control characters.

The following table shows equivalent Apple words. Notice

thai these Apple commands are outside quotations {and even

separate from a PRINT statement). PRINT"[RVS]YOU

WON" becomes INVERSE: PRINT'YOU WON":NORMAL

[CLEARf (Clear Screen) HOME

[DOWN] (Cursor down)

Apple II +: Call-922

POKE37,PEEK(37) + (PEEK(37)<23)

[UP] (Cursor up)

POKE 37.PEEK(37)-(PKEK(37)>0))

[LEFT] (Cursor left) PRINT CHR$(8);

[RIGHT] (Cursor right)

PRINTCHR$(21)

[RVS] (Inverse video on. Turns off automatically after a

carriage return. To be safe, turn off inverse video after

the 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, just use the non-shifted

character, otherwise substitute a space. Some "generalized"

programs contain a POKE such as POKE 59468,14. 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 BASICs 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 {BLK}

Set Color To White {WHTi

Set Color To Red {RED}

Set Color To Cyan { CYN}

Set Color To Purple { P U R}

Set Color To Green {GRN}

Set Color To Blue {B LU}

Set Color To Yellow { Y E L}

Function One { F1}

8032 Fat 40 Conventions

SetWindowTop {SET TOP}

Set Window Bottom {SET BOT}

Scroll Up {SCR UP}

Scroll Down 1 SCR DOWN}

Insert Line {INST LINE}

Delete Line {DEL LINE}

Cursor Left

Insert Character

Delete Character

Reverse Field On

{LEFT)

{INST}

{DEL}

ERVS}

Reverse Field Off {OFF}

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

tF2}

{F3}

EF4}

{F5}

{F6}

{F7}

{F8}

Any Non-implemented

Function {NIM}

Erase To Beginning {ERASE BEG)

EraseToEnd {ERASE END}

Toggle Tab {TGL TAB}

Tab {TAB}

Escape Key {ESC} _,
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the print state me nt \\·ith NORMAL unless thc PRlt\T 
statc ment e nds with a semicolon .) 

I N VERSE 

[OFF] ( Inverse video off) NORMAL 

Shifted characters Gin represent either g raphics characters 
or uppe rcase letters. Ir wilhin te xt.just lISC the non·shirtcd 
chan lcte l·. o th erwise substitute a space. Some "generali zed" 
programs contain a POKE such .) S PO KE 59468. I 4. O mit 
these rro l1l the program when t)'ping it in . One final note: you 
will probably wa nt to insert a ques tion mark o r co lon within an 
IN PUT prompt. PET/CBM and many o ther BASICs automat· 
ica ll y print a ques tion mark : 

INPUT " WHAT IS YOUR NAME";N$ 
becomes 

INPUT"WHAT IS YOUR NAME?",N$ 

All Commodore Machines 

Clear Screen {CLEAR} 
Home Cursor {HOMEI 
Cursor U p {Up } 
Cursor Down {DOWN} 
Cursor Right {RIGHT} 

VIC Conventions 

Srt Color To-Black {B LK} 
SrtColorToWhite {WHT} 
Srt Color To Red { RED} 
Set Color To Cyan {CYN} 
Srt Color To Purple {PUR} 
Set Color To Green {GRN} 
Set Color To Blue {B LU} 
Set Color To Yellow {Y EL} 
Function One {F 1 } 

8032/Fat 40 Conventions 

Sct Window Top {SET TOP J 
Sct Window Bottom {SET BOT} 
Scroll Up (SCR UP) 
Scroll Down {SCR DOWN} 
Insert Line {INST LINE} 
Delete Line {DE L LINE} 

Cursor Left (LEFT) 
Insert Character {I NST} 
Delete Character {D E L } 
Reve rse Field On {RVS} 
Reverse Field Ofr {OFF} 

Function Two t F2} 
Function Three {F3 } 
Function Four {F4} 
Function Five {F5} 
Function Six { F6} 
Function Seven { F7 } 
Function Eight { Fe } 
Any Non.implemented 

Function ( N I M} 

Erase To Beginning { ERASE BEG} 
Erase To End { ERAS E END} 
Toggle Tab ( TGl TAB) 
Tab (TAB) 
Escape Key ( ESC) a 
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COMPUTE! Back Issues

Here are some of the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

but 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

OSI 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 to the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A 25* Apple II Clock.

March, 1981: Machine Language Pro

gramming for Beginners, Getting the Most

from your PET Cassette Deck, Apple and

PASCAL, Flipping your Apple Disk,

Designing your own Atari Character Sets,

Renumber for Atari, An Atari Disassembler,

Six-gun Shootout Game for OSI C1P, PET

Machine Language Graphics.

April, 1981: How to be a VIC Expert,

Resolving the Applesoft and Hires Graphics

Memory Conflicts, Atari SuperCube, String

Arrays in Atari, Memory Partition in PET,

Pet Relative Files, Working with BASIC

4.0, Commodore File I/O, ROM Expansion

for Commodore PET.

May, 1981: Named GOSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June, 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July, 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August, 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

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,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Convening

to Fat-40 PET.

November, 1981: SuperPet: A Preview,

Japanese Micros: A First Look, Introduction

to Binary Numbers, An Apple Primer, Page

Flipper for 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), Ma2e Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine 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 for 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/CBM.

Back issues are $3.00 each or six for $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 back issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.
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COMPUTE! Back Issues 

Here are some of the applications, rutorials, 
and games ITom ava ilable back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list, 
but here are some highlights: 

january, 1981: Load PET Programs Into 
The Apple II, Player~Missile Graphics for 
Atari, The Arari OOS, The Kernel of the 
OSI Operating System, Fixing LOADing 
Problems on the PET, Spooling with the 
PET Disk, Expanding KIM . 

February, 1981, Simulating PRINT USING , 
Using the A tari as a Tenninal fo r T elecom~ 
munications, Attach a Prinrer to the Atari, 
Double Density Graphing on C IP, Commo~ 
dore Disk Systems, PET Crash Prevention, 
A 25¢ Apple II C lock. 

March, 1981: Machine Language Pro
gramming for Beginners, Getting the Most 
from your PET Cassette Deck, Apple and 
PASCAL, Flipping your Apple Disk, 
Designing your own Acari Character Sets, 
Renumber for Atari , An Atari Disassembler, 
Six-gun ShootoutGame fo r OSI C IP, PET 
Machine Language G raphics. 

April, 1981: How [Q be a VIC Expert , 
Resolving the Applesoft and H ires Graphics 
Memory Conflicts, Atari SuperCube, String 
Arrays in Ata ri, Memory Panition in PET, 
Pet Relative Fil es, Work ing with BASIC 
4.0, Commodore File 110, ROM Expansion 
fo r Commodore PET. 

May, 1981 , Named GOSUBIGOTO in 
Applesoft, Generating Lower Case Text on 
Apple II , Copy Atari Screens to the Printer, 
Disk Directory Primer fo r Atari, Realtime 
C lock on Atari, PET BASIC Delete Utility, 
PET Calculated Bar Graphs, Running 40 
Column Programs on a C BM 8032. 

june, 1981: Compute r Using Educators 
(CUE) on Sofrware Pricing, Apple II Hires 
Character Generator, Ever~ expanding 
Apple Power, Color Burst fo r Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC (or PET, QuadraPET, Multitasking? 

july, 1981: Home Heating and Cooling, 
Animating Inrege r BASIC Lares Graphics, 
The Apple H ires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Ata ri Joystick Driver, Four Screen 
Utilities for the PET, Saving Machine 

Language Programs on PET T ape Headers , 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August, 1981: Minimize Code and Max imize 
Speed, Apple Disk Motor Control, A 
Cassette Tape Monitor fo r the Apple, Easy 
Reading of the Atari Joystick, Blockade 
Game for the Atari, Atari Sound Ut ility, 
The C BM "Fat 40," Keyword (or PET, CBMI 
PET Loading, C haining, and Overlaying. 

September, 1981: The Column Calculator, 
What is a Modem and Why Do I Need 
One?, PET, Apple, Atari , On Speaking 
T enns, A T ape "EXEC" (or Appleso(t, A 
Self-a ltering Program for Apple II , Posi~ 
tioning PIM Graphics and Regular Graphics 
in Memory, An Atari BASIC Sort, Shoot, 
an A rcade Game for Atari, Exploring OSJ '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, 
Undeletable Lines on Apple, PET, VIC, 
Budgeting on che Apple, SWitching Cleanly 
from T ex t to Graphics on Apple, Atari 
Cassc tte Boot~tapes, Acari Variable Name 
Utility , A tari Program Library , Train your 
PET to Run VIC Programs, Interface a BSR 
Remote Control System to PET, A General 
Purpose BCD ro Binary Routine, Converting 
to Fat-40 PET. 

November, 1981: SuperPet: A Preview, 
Japanese Micros: A First Look, Introduct ion 
to Binary N um bers, An Apple Primer, Page 
Flipper for Apple, An Atari Database 
System, A Program fo r Writing Programs on 
the Acari, Atari T exrplot, OSI Relocation, 
The PET Speaks, Inversion Partitioning, A 
Personal News Service on PET, Birs, Bytes, 
and Basic Boole . 

December, 198b Saving Fuel $$ (Multiple 
Computers: versions for Apple , PET, and 
Atari ), Unscramble Game (multiple 
computers), Maze Generator (multiple 
computers), Animating Applesoft G raphics, 
A Simple Printer Interface for the Apple II, 
A Simple Atari Wordprocessor, Adding 
High Speed Vertical Positioning to Atari PI 
M Graphics, OSI Supercursor, A Look At 
SuperPET, Supennon (or PET/CBM, PET 
Mine Maze Game. 

January, 1982: Invest (multiple computers), 
Developing a Business Algorithm (multiple 

computers), Apple Addresses, Lowercase 
with Unmodified Apple, C ryprogram Game 
for Atari, Superfont: Design Special 
Character Sets on A tari, PET Repairs for 
the A mateur, 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 Invento ry 
(multiple computers), Musical Transpos ition 
(multi ple computers), Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs ITom BASIC, Plotting 
Polar Graphs on Apple, Atari PIM 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), A tari Concentration 
Game, VIC Starfight Game, C BM BASIC 
4.0 To Upgrade Conversion Kit, App le 
Addresses, VIC Maps, EPROM Reliabili ty, 
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) , 
Ulrracube for Atari , C ustomizing Apple's 
Copy Program, Using PETICBM 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 C hip, 
Disk C heckout (or PETICBM . 

Back issues are $3.00 each or six for $ 15.00. 
Price includes ITeight in the US. O utside the 
US add $ 1.00 per magazine ordered for 
surface postage. $3.00 per magazine fo r 
air mai l postage. All back issues subject to 
availab ility. 

In the Continental US call 
TOLL FREE 800-334-0868 

(In NC Call 919-275-9809) 

Or write to COMPUTE! Back Issues, P.O . 
Box 5406, Greensboro, NC 27403 USA. 
Prepayment required in US funds. 
MasterCard, Visa and American Express 
accepted. North Carolina Residents add 4% 
sales tax . 



64K RAM for A1M-65 and SYM1 from
BYTE MICROSYSTEMS AT LAST, ENOUGH MEMORY TO GET THE JOB

DONE RIGHT! AND AT THE RIGHT PRICE!!

• EASY, PLUG-IN INSTALLATION

• NO SOLDERING REQUIRED

• APPEARSAS2 MEMOR Y BANKS,

EA CH 32K B YTES LONG

• OCCUPIES ADDRESS RANGE 0000-7FFF

• DESIGNED FOR COMPA TIBILITY WITH

ALL AIM AND SYM PROGRAMMING

LANGUAGES. AND WITH BYTE-DOS

AIM-65 DISK SYSTEM*

• ALL ADDRESS AND DATA LINES

FULLY BUFFERED

• USER UPGRADABLE TO ADD

PIGGYBACK COLOR VIDEO GRAPHICS

BOARD (SOON TO BE RELEASED)

SPECIAL INTRODUCTORY PRICE

$
399

OO

(Effective 9/1/82 will be $475,001

Includes assembled, tested board,

connector? and complete instructions.

Dealer inquiries invited.

BYTE MICROSYSTEMS

1*77ElKAAVfNUE SAN JOSE. C19S1W

BYTE-DOS $499 SYSTEM INCLUDES DISC CON
TROLLER CARD, TEAC FD-50A DISC DRIVE

SEND ME

Nam*

Oimpany

CitV

Telophnno

THE FULL

State

STORY!

zip :

D home |

— D work

AIH-65 is a trademark of Rockwell International
SYn-1 ia t trademark of Synartak Syatans Corp.

CAPUTE!:
Modifications Or

Corrections To

Previous Articles

Further Notes on "Fast Sort For PET/CBM"

The following information fromJim Russo will aid

in adapting the PET/CBM machine language sort
utility to work within a BASK! program. "Fast

Sort" appeared in COMPUTE!. May, 1982, #24,

pg. 160:

This routine operates on strings of equal length

which occupy contiguous memory locations. It

does not know about variable names or arrays. The

example given in the article uses Program 2 to

collect some data, and then Program 3 to read it, in

order, into a fresh string data space, without any

extra string variables. Both functions could be

done in the same program if the data was written

into an array as it was collected, and then the fol

lowing line was used to move the data into

a contiguous area at the beginning of string

memory:

FORI=0TOTN-1: AS(I)=A${I):NEXT

In a larger program with more than one array.

this same technique could be used to move each

array to the appropriate place when it was time for

it to be sorted.

Line 150 in Program 3 will fail for certain

values of length and number of records. A better

way to write it is:

150 AA=256*HA+LA+LN+2:POKE179,AA AND 255:PO

KE180,AA/256

The two extra bytes used in each string by

BASIC 4.0 are a pointer back to the variable data

area, where the string length and starting address

are stored. After a sort, these pointers are not

valid. No harm will be done as long as none ofthe

sorted strings is redefined by the program. If some of

the sorted strings are redefined by the program,

then a subsequent garbage collection will cause

chaos. To illustrate this, try adding the following

line to Program 3:

175 A$(1}="NEW STRING #1":X=FRE(0)

If there is enough room for two copies of the

array data in siring memory, then the following

two lines will fix the problem:

125 IF FRE(0) < 270+TN*(LN+2)THENPRINT"NO R

00M":ST0P

175 F0RI= 0 TO TN-1: A$(I)=A$(I): NEXT

Line 125 forces a garbage collection, and

makes sure there will be enough room for line I 75

to execute without causing another garbage collec

tion. Line 175 fixes the pointers by rewriting all of

the sorted strings. t

64K RAM for AIM -65® and SYM -1® from 
BYTE MICROSYSTEMS AT L AST, ENOUGH MEMORY TO GET THE JOB 

DON E RI GHT! AND AT TH E RIGHT PRICE!! 

• EASY, PL UG- IN INSTALLATION 

• NO SOLDERING REQUIRED 

• A PPEARS AS 2 MEMORY BANKS, 
EACH 32K B Y TES LONG 

• OCCUPIES ,1DDRESS RANGE 0000-7F FF 

H • DESIGNED FOR COMPA TIBILITY WI T 
A LL A IM A ,VD SYM PROGRAMMING 
LANGUAGES, A N D WI TH BYTE-DOS 
A/M-65 DISK SYSTEM * 

• ALL ADDRESS AND DATA LINES 
FULL Y BUFFERED 

• USER UPGRADABLE TO ADD 
PIGGYBA CK COLOR VIDEO GRAPf{fC 
BOARDISOON TO BE RELEASED) 

S 

* 

SPECIA L I NTRODUCTORY PRICE -

$199.00 

(Effective 9/ 1/82 will be 54 75 .00) 

Includes assem bled , fested board , 
conn ec tors and comple te instructions. 
DeoJcr inqu iries invited. SEND ME THE FULL STORY ! 

: Name _____ _ ____ _ 

BYTE MI C ROSYSTEMS : Company _ _ _______ _ 

c 0 , • 0 , • , , 0 H : Addrc:ss ___ _ _____ _ 

u nUI(.l AvrNl)l, SAH JOSt.C ... ~,~ 408/U6/llMO 
citv _ ____ Sll le __ Zip _ _ _ 

a home 
o work : Telephone _ _ ___ _ 

B YTE-DOS S499 SYSTEM INCLUDES DISC CON-
TROLLER CA RD, TEAC FD-50A DISC DRIVE ®.U:K-65 111 • trad emark of Rockwell International 

S'fH- l 18 • trad emark of Synertek Sys te= Corp. 

CAPUTE!: 
Modifications Or 
Corrections To 
Previous Articles 
Further Notes on "Fast Sort For PET/CBM" 
T he fo llowi ng info rma Lio n fro m J im Russo wi ll a id 
in ad apLin g the PET/C BM mach ine lang uage so rt 
uLiliLY 10 wo rk wiLhin a BAS IC progra m , " Fas L 
Son" a ppea red in COMPUTE!, May, 1982 , # 24, 
pg, 160 : 

T his ro uLine o pe raLes o n sLrings of equalleng Lh 
which OCC UP)' contiguolls memory locatio ns. It 
does not know about va riable names or arrays. T he 
example given in th e anicle lI ses Program 2 to 
collect some data. and the n Program 3 to read it , in 
o rde r, into a fresh st.ring data space, witholl t any 
eX Lra su·ing va r ia bles, Bo th fun cLio ns cou ld be 
do ne in the sa me program if the d aLa was wr iLLe n 
imo an array as iL was coll eCled , and Lhen th e fo l
lowing line was used to move the data into 
a contig uo ll s area al lhe beginn ing or strin g 
memory: 
FORI= 0TOTN- l : AS ( 1) =AS (I) : NEXT 

In a larger program with 1110 r e than o ne array. 

Lhis same Lechniq ue co ul d be uscd lO mo\'c each 
a rray La th e app ropria te p lace when iL was Lime fo r 
iL La beson ed, 

Line 150 in Program 3 will fa il l'o r cerLa in 
va lues of le ng Lh and nu mbe r o f reco rds, A be LLe r 
way La wr ite it is: 
150 AA=256 *HA+LA+LN+ 2 : POKE I 79 , AA AN D 255 : PO 

KEI80 , AA/256 

T he LwO eXLra byLes used in each sLring by 
BAS IC 4.0 a re a poim er back LO th e va riable d aLa 
a rea , whe re the sLring le ngLh and sLa n ing add ress 
are stored . After a son , these pointers are nOI 
va lid . No harm will be done as long as none oI IIIf~ 

sorl(!d string'i is redefi1lt!d by the program. I r some o r 
Lhe so n ed sLri ngs a re redefined by the progra m . 
Lhe n a subseque nL ga rbage co liecLio n will ca usc 
chaos , To ill usLraLe Lhis, Lry add ing I he fo ll owing 
line lO Program 3: 
175 AS(I) = " NEW STRI NG #1 " : X=FRE(0) 

If Lhe re is eno ug h room fo r LwO co pies o f the 
array cI ;Ha in string memor)', then t.h e following 
LWO lines will fi x the problem : 
125 IF FRE (0) < 270 +TN * (LN+ 2) TH ENPR I NT " NO R 

OOM": STOP 
1 75 FORI= 0 TO TN- I : AS(I) =AS( I ) : NEX T 

Li ne 125 fo rces a garbage co llection. and 
ma kes sure Lhe re will be eno ug h roo m fo r line 175 
to execute without ca using another garbage collec
Lio n _ Line 175 fixes the po imers by rew riLin g a ll o f 
Lhe sorted sLrings, © 
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Hayden Announces

Tetrad: A NewWay

To Play Tic-Tac-Toe

Tetrad is a game of strategy and

mental daring that enables a

player to match wits against a

computer. Based on the popular-

game of Tic-Tac-Toe, Tetrad

allows the tension to build be

tween Opponents as each tries to

get four X's or O's in a row in any

direction on any or all lour play

ing boards.

Tetrad has a board that

offers I(i squares on four' differ

ent levels. The additional squares

and boards allow 76 possible

winning combinations — nine

times more than conventional,

two-dimensional Tic-Tac-Toe.

Players can choose from

three levels: novice, intermediate

or professional. Colorful graphics

accompanied by unique sound

effects make Tetrad a new way to

play an old Favorite.

Tetrad is written by Philip

Hess and can be used on an

Apple II disk with 32K, 09809.

$19.95.

Hayden Hook Co., Inc.

50 Essex St.

RochelU Park, XJ 07662

Toll free (800)6 31 -0856

or NJ: (201)843-0550

Corvus Announces

Mass Storage And

Network Systems

For Atari 800

Corvus Systems, Inc. announced

the availability of Winchester

disk systems arrd the Corvus

Multiplexer local area network

for the Atari 800 microcomputer.

This announcement means that

Atari 800 owners can join micro

computer users who enjoy the

speed, reliability, and storage

capacity of Corvus 6, 1 1, arrd 20

megabyte disk systems. It also

means that, with the Corvus

Multiplexer local network. Atari

users can share mass storage as

well as printers and other expen

sive peripherals. Corvus will also

offer its Mirror backup system

which uses video (ape technology

for Winchester disk backup.

Prices of Corvus disk systems for

the Atari 800 start at $3,195

complete with interface and all

required software.

Corvus Systems, Inc.

2029 O'tnote Avenue
SanJose, CA 95131

(408)946-7700

Software Publisher

Releases P/SAT

Preparatory

Kdu-Ware has announced two

software tutorials for college-

bound students on mastering

vocabulary and deciphering new

words. PSAT Word Attack Skills
and SAT Word Attack Skills

prepare students specifically for

the "antonyms" portion of the

Scholastic Achievement Test.

PSAT and SAT Word Attack
Skills each contain two diskettes:

Prefixes and Roots. Vocabulary

words, selected for their frequent

appearance on the PSAT/SAT,

are grouped rrrto lessons (six per

diskette). In each lesson, students

first pinpoint a word's meaning

by selecting its synonym. The

word is then reviewed through

definition, sample sentences,

analysis of its components (root

and/or prefixes), and a test ques

tion. A timed test then prepares

students to function under

pressure.

PSAT Word Attack Skills

and SAT Word Attack Skills are

independent tutorials, yet can be

purchased and used together as a

comprehensive sequence. Both

systems are available for the

Apple II and II Plus computers.

VIC* OWNERS

TELEGAMES

BRINGS YOU MORE SOFTWARE:

BREAKAWAY - A breakout game

using paddles - $8.95

TARGET ZAP - Move man around
screen to hit randomly appearing

objects $8.95

HANGMAN - A fun and educational

game for all - $7.95

SUPER TREK Track down Klingons;

then destroy them (3K exps. req.) -

$9.99

LEARNING SERIES #1 - First of a
series of tapes and reference

material put together to help the

new computerist learn computing

the fun and easy way!! #1 $14.95

CANADIAN OR US FUNDS!!
Send check or M.O. to:

TELEGAMES
P.O. Box 152

Hampton, Ontario, Canada LOB 1J0

Write For

Free Catalog
"Trademark o(

Commodoie

July, 1982, Issue 26 

Hayden Announces 
Tetrad: A New Way 
To Play Tic-Tac-Toe 
TeLrad is a game of sLraLegy a nd 
me nLa l daring Lh aL e nables a 
playcr to match wits aga in st a 
compuLe r. Based o n Lhe popular 
ga me of T ic-Tac-Toe, TeLrad 
a ll ows Lhe tension LO bu il d be
twecn o ppo ne nts as each tries to 
gel fo ur X's or 0'5 in a row in any 
d irecLion on any o r all four play
ing boa rds. 

TeLrad has a board LhaL 
o ffe rs 16 sq ua res o n fo ur d iffer
ent levels. T he addiLi o nal s<j uares 
and boards a llow 76 possible 
winning combinations - nine 
times more than conventional. 
two-d imcnsio nal T ic-Tac-Toe. 

Players can choose from 
three levels: novice, intermedia te 
or professional. Colorful g raphics 
accompa1lied by unique sound 
effects make Tctrad a new way to 
play an o ld favo riLe . 

TeLrad is wriLLe n by Ph ilip 
Hess and can be used on an 
Apple II d isk Wi Lh 32 K. 09809, 
$ 19.95. 

J·Jayden Uoo/( Co .. I I/ r . 
50 Essex SI. 
Nor""'le Park. Nj 07662 
To/l fn'(' (800)631 -085(, 
or Nj: (20 I )8·1 ] -0550 

Corvus Announces 
Mass Storage And 
Network Systems 
For Atari 800 
Corvus Systems, I nco an nOllnced 
Lh e avai labiliLY o f WinchesLer 
di sk sysLems and th e Corvus 
MulLiplexer loca l area ne twork 
for the Ata ri 800 microcompuLe r. 

COMPUTE! 

T his an no uncemenllllcans that 
Atoui 800 owners ca n join micro
comp uLer usc rs who enjoy Lh e 
speed, re liabi li Ly, a nd sLOrage 
ca pac iLY of Corvus 6, I I. and 20 
megabYLe disk sysLems. IL a lso 
means th at , with th e Corvus 
Multiplexe r loca l nCLwork , ALa ri 
users can share mass storage as 
we ll as printe rs a nd oLhe r ex pe n
sive pe riphe rals, Corvus wi ll also 
ofTe r its Mirror back up sysLem 
which uses video Lape Lechno logy 
for Winches te r disk backup. 
Prices of Corvus disk sysLems for 
Lh e ALa ri 800 SLart a t $3, 195 
comple te with inte rface and all 
req uired softwa re. 

Curvus Systems, l ur. 
2029 O'Toole Avel/I/I' 
SOl/ j oSl' , ell 95 1J I 
(408)946-770{) 

Software Publisher 
Releases P/SAT 
Preparatory 
Edu- \Nare has announced two 
sofLware LULoria ls for coll ege
bou nd sLUdcn LS o n masLe ring 
vocabul a ry a nd deciphering new 
wo rd s. PSA T Word Auack Ski lls 
a nd SA T Wo rd ALLack Ski lls 
prepare sLUd e llls specifica ll y for 
Lhe "anlOn yms' portio n of Lhe 
Scho lasLic Ach ieveme nL Tcsl. 

PSA T a nd SAT Worcl ALtack 
Skills each co lllai n LIVO di ske ttes: 
Prefi xes ancl ROOLS. Vocabulary 

191 

words, selecLed fo r Lheir freque nL 
a ppea ra nce o n Lh e PSAT/SAT, 
a re groupcd into lesso ns (six pe r 
di ske LLe). I n each lesson , stucle ms 
first pinpo int Cl word's in eaning 
by selecLing its synonym. T hc 
\\lord is th en rev iewed thro ugh 
defin ition , sample sen te nces, 
anal ysis of iLS components (root 
and/o r prefixes), ancl a tesL ques
Lion. A Limed LeSL Lhcn prepares 
sLude nLs LO funcLion unde r 
pressu reo 

PSA T Worcl ALLack Sk ill s 
and SAT Word ALLack Skills a re 
independclll LU LOria ls, yeL ca n be 
purchascd and usecl LogeLh e r as a 
compre he nsive sequcnce. BOLh 
syste ms are ava ilable for the 
Apple II and II Plus compuLers, 

VIC*OWNERS 

TELEGAMES 
BRINGS YOU MORE SOFTWARE: 

BREAKAWAY - A breakout game 
using paddles - $8.95 
TARGET ZAP - Move man around 
screen to hit randomly appearing 
objects - $8.95 
HANGMAN - A tun and educational 
game tal atl - $7.95 
SUPER TREK - Track dawn Klingans: 
then destroy them (3K exps. req.) _ 
$9.99 
LEARNtNG SERIES # 1- First at a 
series of topes and reference 
material put together to help the 
new compuferist learn computing 
the tun and easy way!! #1 - $14.95 

CANADIAN OR US FUNDS!! 
Send check O( M.a. to: 

TELEGAMES 
P.o . Box 152 

Hampton. Ontario. Canada LOB 1JO 

WrlleFor 
Free COTOlog 

· ltodemork of 
Commodore 
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48K, DOS 3.3. Each two-disk

package retails for $49.00.

Edu-Ware Services, Inc.

P.O. Box 22222

Agoura, CA 9130!

Discover FORTH

Announced By

Osborne/

McGraw-Hill

Osborne/McGraw-Hill has re

leased a new book by Thorn

Hogan entitled Discover FORTH:

Learning and Programming (he

FORTH Language.

I Ins introduction to

F< )RTH, the computer language

of building blocks, is written in a

friendly, informal style. Begin

ners will find information on this

multi-faceted language and

instructions to guide their pro

gramming skills up to an inter

mediate level. More experienced

programmers can use Hogan's

book as a reference tool.

In the text, Hogan describes

FORTH syntax, specifically

applicable to both FORTH-79

and FIG-FORTH. Notes are

included on logical extensions

and alternatives to the current

standard FORTH syntax.

Discover FORTH provides a

history of the language and a

synthesis of material from pro

gramming manuals, independent

programmers, and publications

of the FORTH Interest Group.

Discover FORTH: Learning and

Programming the FORTH

Language

by Thorn Ilagan

$15.00 Paperback

250 pages

OsborneiMcGraw-Hill

630 Bancroft Way

Berkeley, CA 94710

To place an order call:

(415)548-2805.

Apple Announces

Price Drop For

Monitor III And

Apple II Stand

Apple Computer, Inc. announces

a price reduction for its Monitor

III video display, and introduces

A
ATARI ATARI

800 16K $665

80048K $799

400 16K $320

New Software for Atari

Temple of Apshai S 30

Apple Panic $ 23

Raster Blaster .S 23

Bug Attack $ 23

Bishops Square I 23

Graphics Master I 30

Dung Beetle S 23

Action Quest I 23

Crossfire S 23

Threshold S 30

Frogger 5 26
Computer Stocks & Bonds S 17

GunsolFori Defiance $ 17

Mousekaltack

K-Razy Shootout

Jawbreaker $ 23

Black Forest - - ■$ 20
Ghostly Manor $ 20

Tremendous Discounts on All ATARI

software from Adventure International.

Arcade Plus. ARTSCI. Automated Simu

lations, Avaton Hill, Broderbund, Budgeco.

Cavalier, Computer Magic, Crystal Com

puter. Datasott. Edu-Ware, Gebelli. Inno

vative. J.V. KByte, UK, On-line. Quality

Software. Spectrum Strategic Simulation,

Sublogic. United Software, Versa Com-

outmg. Visicorp.

The Computer Outlet is an

i associate of The Computer

Learning Center For Chil

dren. We t•—- urea. <ve aie eayeM& in

educational technology and can custom

ize educational software curriculums lor

school districts, individual schools, or lor

the child at home Please contact us

about your software and equipment re

quirements and feel tree to stop by our

school in Las Vegas.

We have one of the world's largest

educational software inventories leatur

ing our own Computer Learning Center'9
software

Ten Little Rooots (ATARI) S12.95

PreScnool Math (ATARI) $19.95

Funbunch(TRS-80) $15.95

Jack & Jill (TRS-80) $12.95

SPECIALS OF THE MONTH

BMC 13" Color Monitor S309

TI99/4A Computer $325

Axlon Ramcram $142

HayesSmartmodem ..$229

Elephant Disks (box) s 22

SAVE UP TO 35% on Personal

and Business Computers, Peri

pherals and software Irom these

leading manufacturers:

Computers — Altos, Commodore.

Dynabyte. Televideo, Texas Instruments.

Xerox.

Modems — Hayes. Lexicon. Livermore,

Notation.

Monitors — Amdek. BMC, NEC, Sanyo.

Printers — Anadex, Diablo. Epson,

MEC. Okidaia, CITOH, QLJME. Texas In

struments.

Miscellaneous — Axlon. Sorge Sentry.

The absolute lowest prices on all Apple

Sottware from Adventure International.

Astar, Artsci, Automated Simulations,

Avalon Hill, Avant-Garde. Beagle Bros-,

Bez. Broderbund. Budgeco, California

Pacific, Cavalier Computer. Continental

software. Damn, Datamost, Datasoft,

Delta Software, Denver Software. F.DJ-

Ware. Gebelli, Hayden, Highlands Com

puter, Howard Software, Inlocom, Innova

tive Design, ISM. IUS, LJK, Micro Lab.

Micro Pro. Microsoft. Muse, On-Line, Pic

cadilly. Phoenix. Software, Quality Soft

ware. Riverbank. Sensible, Sentient,

Sierra. Sirius, Sir-Tech, Softape, Stone

ware, Strategic Simulations, Suotogic,

Synergistic, Turnley, United Software.

Versa Computing, Vide*. Visicorp, etc.

YOUR ONE STOP MARKETPLACE

FOR ALL YOUR COMPUTER NEEDS.

If 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

t

Qz commodore

VIC20 ...$249

VIC Software

Avenger $ 23

Superslot I 23

Super Alien 5 23

Jupiter Lander S 23

Draw Poker $ 23

Midnight Drive $23

Startleet Orion S 19

Morloc's Tower S 16

Dragon's Eye S 19

Spiders ol Mars $ 42

Robol Blasters S 30

MeteorRun S 42

Blastoids . S 15

Amok $ 15

Alien Blitz S 19

Skymath $ 12

Space Division $ t2

Long Division I 12

Gobbler S 19

The Alien $ 19

Invader Fall S 17

Stars Wars $ 14

LaserWaf S 15

Dragon Maze I 14

Space Intruders $ 16
Computer Stocks & Bonds $ 13

Guns ot Fort Deliance S 16

AMI Apple Disk Drives

40Track $345

80 Track $399
For Fast Delivery, send certified or

cashier checks, money orders, or direct

bank wire transfers. Personal checks

allow 2 to 3 weeks to clear. 25% deposit

on all C.O.D.'s. Prices are mail order only

and are subject to change. Shipping-Soft

ware {$2.00 Minimum), hardware call.

Nevada Residents all sales tax. Foreign

inquiries invited — add 75% lor shipping.

192 COMPUTEI July, 1982. Issue 26 

48K, DOS 3.3. Each two-disk 
package reta il s for $49.00. 

DiSCOVe1· FORTH provides a 
hislO ry of the lang uage and a 
synthesis o f ma teri a l fro m pro
gramming manuals, independent 
programmers , and publica tions 
of the FORTH Inte rest Group. 

Erlu-Ware Serv ices, / Il c. 
P .O. Box 22222 
Agoura, GA 9 1301 

Discover FORTH 
Announced By 
Osborne/ 
McGraw-Hili 

Discover FORTI-I: Leamil/gaml 
Programming tl/(, FOUTH 
Lallgllage 
b)1 TJu)/J/ Hogan 
$ 15.00 PU/Jerbuci< 
250/Jages 

Osborne/McG raw- Hili has re
leased a new book by T hom 
Hoga n e ntitled Discover FORTH: 

Osbum e/l\! cGraw- I-/ ill 
630 /3 rlllcruft 1'1'(1)' 

/3akr'/r'Y, CA 94710 

To place an o rder ca ll : 
(4 15)548-2805. 

Learnillg and Programming the 
FORTI-/ L{Jngliage. 

This introduct.io n to 
FORTH. th e compute r la nguage 
of build ing blocks, is wri tte n in a 
fri endl y, informal sty le. Begin 
nc rs wil l find information on this 
Illulti -faccted language and 
inSlrllClions to g u ide th e ir pro
g ra mming skill s up to an inter
medi a te leve l. More experie nced 
programmers can LI se Hoga n's 

book as a re ference 1.001. 

I n th e tex t, Hoga n d esc ribes 
FORTH syntax , specifica ll y 
app li cable 1.0 both FO RT H -79 
a nd FIG-FO RTH . Notes a re 
included o n logical ex te nsio ns 
a nd a lternatives to the current 
standard FORTH syntax . 

Apple Announces 
Price Drop For 
Monitor III And 
Apple II Stand 
Apple Compute r , I nco a nnou nces 
a price reductio n fo r its Mon ito r 
II I video displa y, a nd introd uces 

ATARI )Il 
AlAR! •. - :--::-:--

,--
800 16K . 
80048K 
400 16K. 

--. 
.$665 
.$799 
.$320 

New Software lor Ata ri 
Temple 0 1 Apshai. , 
Apple Pan ic. 
Raster Blaster . 
Bug Attack , 
BishOPS Square . 
Graphics Masler . 
Dung Beetle . 
Act ion Ouesl . . 
Crossfire , .. 
Threshold . 
Frogger .. 
Computer Stocks & Bonds . 
Guns 01 Fori Defiance 
Mousekallack . , 
K.Razy Shootout , 
Jawbreaker 
Black Fores\. 
Ghostly Manor . . 

. . $ 30 
. .. $ 23 

, $ 23 
.$ 23 

... $ 23 
.$ 30 
.$ 23 

.. $ 23 
. $ 23 

.. $ 30 
,, $ 26 

... $ 17 

... $ 17 
. $ 26 

,. $ 36 
, $ 23 

• , $ 20 
.. $ 20 

Tremendous DIScounts on All ATAR/ 
softwa re from Adventure In terna t ional. 
Arcade Plus. ARTSCI. Automated S,mu· 
/a /IOIls, Avalon Hill, 8roderbund. 8udgeco. 
Cavalier. Computer Magic. Crys lal Com· 
puter, Da /asoft. Edu·Ware, Gebell/. Inno
va/lve, J . V. K·8yte, LJK, On·Une. Ouality 
So l/ware, Spec/rum Sl ra/eg ic Simulat ion, 
SuO/og lc. United Software. Versa Com· 
outing, Vis icorp. 

.... The Computer Outlet is an 
I{ID" '. ~.! associa le 01 Tne Computer 
~ Learning Center For Ch i/· 

-.; ._.... dren. We 8re ellperlS in 
educational/echnology and can cuslom
ize educallonal sol/ware currrculums lor 
school dislfic/s, individua l schools, or for 
the child a/ home. PleBse contacl us 
aOout your sof tware and equipmenl re
quirements and feel Iree / 0 Slop Oy our 
school III Las Vegas . 

We have one o f Ihe world's la rges/ 
educational soflware Invenlories fea tur· 
ing our own Computer Learning Cenrer 
sol/ware. 

Ten lill ie RobolS(ATARI) 
Pre·School Math (ATARl) . . , 
Funbu nch(TRS·80) , 
Jack & Jill (lRS·80) .. .... . 

.. $12.95 
.... $19.95 
.,. , $15.95 

, .. $12.95 

SPECIALS OF THE MONTH 
BMC 13" Color Monilor $309 
TI 99/4A Computer .... $325 
Ax lon Ramcram .... . 5142 
Hayes Smartmodem .. 5229 
Elephant Disks .. (box) $ 22 

1- il\ 
(k commod o re 

VIC20 . $249 
VIC Softwa re 

SAVE UP TO 35% on Pe rsona l Avenger . . .. . .......... . . . $ 23 
and Business Compu te rs, Pet j· Suporslot . . ....... . $ 23 
phera/s and softwa re from these Super Allen . .. $ 23 
lea ding manufacfurefS: Jupil er Lander .. $ 23 

Computers _ Altos. Commodore. Draw Poker . . $ 23 
Oynabyte. Televldeo, Teus Instruments. Midnight Drive. .. $ 23 
Xero. . Slarlleet Orion. . . S 19 

Modems _ Hayes. Ledcon. Livermore. Morloc 'sTower ... .. $ 16 
No.atlon. Dragon·sEye.... ... $ 19 

Monllors _ Amdok. BMC. NEC. Sanyo. Spiders of Mars . .. .... .. ... . . ... . S 42 
Prlnlers _ Anade • • Diablo. Epson. Robol Blaslers . . . . .. $ 30 

MEC. Okldala. CITOH. OUME. Te.as In· MeleorRun .. $ 42 
struments. Blasloids . . .. .. . $ 15 

Miscellaneous _ A. lon . Sorge Sentry. Amok .. . . $ 15 

f-.,;::-:--:-'''''':-C-':::-:-:;=:-7:-:;;-;:::~L:-=:-::::::::::::;7.:;;:=;;-;::;::::::~;:;:;:;:i Alien Bli tz. .. . $ 19 
The absolute lowest prices on al/ Apple puter. HowardSoflware.lnfocom. Innova· Skymath . . $ 12 
Software Irom Adventure Interna/ional. tive Design. ISM. IUS. LJK. Micro Lab. Space Division . . .. $ 12 
Astar. Ar/sci. Automa/ed Simulations. Micro Pro. Microso ft. Muse. On·Une. Pic· long Division . . $ 12 
Avalon HIli. Avan/·Garde. Beagle Bros" cadllly. Phoen ix, Soltware, Quali ty Soft, Gobbler ,. ' , , $ 19 
Bez, BroderOund. Budgeco, Call1ornla ware. RiverOank, SensiOle. Sentient. The Alien .... $ 19 
PaCIfic, Cava lier Computer. COll/inenlal Sierra. Sirius. Sir· Tech , Sot/ape. S/one- Invader Fall .. $ 17 
software, Dakin. Da/amos/. Datasolt. ware, Stra tegic Simulations. Sublogic, Slars Wars . . $ 14 
Delta Software. Denver Sol /ware, EDJ· Synergis /ic, Turnley. United Soltware. laser War . . ... S 15 
Ware. GeOelli, Hayden, H igh lands Com' \lersa Computing, Vide. , Vis icorp. el c, Dragon Maze . . $ 14 

YOUR ONE STOP MARKETPLACE 
FOR ALL YOUR COMPUTER NEEDS. 

If 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 

Space Intruders , . $ 16 
Computer Stocks & Bonds . . $ 13 
Guns 0 1 Fort Defiance ... . $ 16 

AMI Apple Disk Drives 
40 Track . . . . . $345 
80 Track . . . . . $399 

For Fas/ Del/very. send cerlified or 
cashier checks, money orders, or direct 
bank wire lfansfers . Personal checks 
allow 2 10 3 weekS /0 clear, 2S'/, deposit 
on all C.O.D. 's. Prices are mall order only 
and are suO;ec/ 10 change, Shipping·Soft· 
ware ($2.00 Minimum). hardware·call. 
Nevada Residents all sales tall. Fore ign 
inquiries inviled - add 15"/. for shipping. 



a stand which permits easy use of

the Monitor III with the Apple II

personal computer.

The suggested retail price of

the Monitor III is now $249.00, a

22% reduction, and applies to

both white and green phosphor

versions. The new pricing

reduces the total system cost

for both the Apple II and the

Apple III.

The Apple II Stand is de

signed to the exact width of the

Monitor III to allow aesthetic

integration into the Apple II

system. The stand permits easy

accessibility to the back of the

Apple II. The suggested retail

price is $29.95.

Apple Computer

20525 Mariani Ave.

Cupertino, CA 950H

Commodore V'C 20 "sse $68

Comrt1Ond°o e 211 super expander .552

vis*
inuc*

67'Teed Drwe_

Micra

BEST PRICES

VIC-20 $248
5 VIC Programs $19.95
States & Capitols, Jackpot,

CountriesS Capitols, Blackjack,

and Hangman.

COMMODORE EQUIPMENT

VIC Printer

VIC Disk

PET 4016

PET 4032

CBM 8032

Super PET

Datasette

Single Disk

4040 Disk

8050 Disk

4022 Printer

8023P Printer

8300P Daisy Printer

Xerox 820

Atari 400

Atari 800

Atari Disk

Box of 10 Elephant Diskettes

No. 1 S.S. S.D. Soft Sector

Anadex 9501 Printer

200CPS Matrix-Graphics

Smith Corona Daisy Printer

Letter Quality, Parallel orSerial

Comet I. 124CPS Matrix Printer

Bidir. Parallel orSerl-Lmtd Qty

Epson MX70

Epson MX80

Epson MX80FT

$ 320

$ 467

$ 789

$ 952

$1087

$1636

S 63

$ 541

$ 983

$1333

$ 613

$ 768

$1732

$2447

$ 347

$ 697

$ 447

$ 21

$1197

$ 787

S 302

$ 344

$ 444

$ 547

Other Brands Carried: NEC, ALTOS, NORTH

STAR, DIABLO, QUME OKIDATA, TELE-

VIDEO, AMDEK, MAXELL, SCOTCH, DY-

SAN. CITOH, ZENITH and More.

A*k For Catalog: Specify Commodore. Atari. Apple,

North Star, or Peripherals.

ICS Micro Wholesale
276 N. University, P.O. Box 1243

Provo, Utah 84603 (801)373-2901

Prices are lor prepayment by certified check. add3% lor

Bank Cards. Personal checks accepted, but will delay

shipment. When possible, all items shipped UPS. freight

collect. Alt sales subject lo availability and stock.

a sta nd whid . 
the Monitor ; l~ern~lts easy use of 
personal COIn Wltl the Apple I I 

pute r 
The suggested ' . 

the Monito r I I I ' reta Il price of 
22 % red . IS now $249 00 

b 

uCllon and .., a 
oth white a nd' r a pphes to 

ve rsIO ns T I g een phosl)hor 
. d . l e ne w " . 
Ie uces t il ' pI ICI ng 

I
. e lo tal S)' or both th \ stem cost 

A pple III . e f pple II and the 

The Ap ple II S 
signed to tl tand is de-l e exact 'd 
Monitor Ill to ', '11 WI th of the 
II t d ow aestl . 
1 egralion . l etiC 

system. Th~~~o tl; e Apille II 
access ibility to :~ c G'e nTIl ts easy 
Ap ple II. T he le ack of the 
price is $29.95~uggestecl retail 

A/,/,Ie COIII/"'/I' '-
205? - . _) A'l a r/(11I i A 
C 1/./,e'-/;l1o CA 9 _ ~f. 

CALLFORTHE 
BEST. P.ltl(:l~~ 

Remember. 
p ,Rl.e.E. will beal any 
legitimate aHer on ;n
stock. itemS. Call P.RJ .C.E.1orb\9 

savingS on home com' 
puters , 'Iideo cassette 
recorders , car stereo. 
home stereo. portable 
radiOS and tape re
corders . telephone an
swering machines . 
video games . tape, 
and movies. 

commodOre VIC·20 
illustrated. 

.Ma
ri 

400 home computer .. .. ······ $319 
Atari 4,0 recorder. ..... ········ · · ··· $75 
Mari 810 disk drive ..... ········· $43Qi 
Atan C)(.481 entertainer package .. ·· $82 

Mari C2600 video game 
computer System .. . . ' . . .... $139.

95 

Commodore V1C-20 home computer..$2
49 

commodore 1530 dataCassette . . ... $68 
commodore 1211 super expander .. , $52 

Just pick up the 
phone. dial auf lolHree 

number, and ask tof 
P.R.I.C.E. Quotes . (Or 
aSK US 10 mail yOU our 

p.R.I.C .E. IiS\.) 
P .R.Le.E. ;s what 

you want. 

computer Software Associates musiC 
composer program cassette . $9.95 

lor ViC .. ···'" 
Mattei 2609 lntelliviSion video 

game computer System .. ' . ,$229.
95 

MagnavOX 7600 OdySSey video game 
computer system ., .. ' .' ... ' $139.

95 

CALL FOR PERIPHERALS AND PROGRAMS 

Prices subject to change after 7/31/82. 

commodore 1901 avengers 
cartridge lor VIC .. . ... ' ... . . ' . $22.

50 

Hours: 9 to 9 Mon.-Fri.. . - i ;;...rll.? . 
'0105 Sat. ., 1 "'~ 67"1eed Drive . COM 782. RandOlph . MA 02368 

Micr[] 
Wh[]h:~sD1B 

BEST PRICES 

VIC-20 
5VICP 248 
States &r~~r~m8 $19.95 
countries&Ca~~ ~IS, Jackpot, 
and Hangm 0 s. BlackJack, 

an. 

COMMODOR 
VIC Printer E EQUIPMENT 

VIC Disk 
PET 4016 
PET 4032 

CBM 8032 
Super PET 
Dalasette 
Single Disk 
4040 Disk 
8050 Disk 
402 2 Prinler 
8023P Printer 
8300P Daisy Printer 

Xerox 820 
Alari 400 
Alari 800 
Atari Disk 
Box of 10 EI No, 1 s, s.e~hant Diskettes 

Anadex 9501 p, ~ . Soft Sector 
200C nnter 

S ' PS Matrix-Graph ' 

$ 320 
$ 467 
S 789 
S 952 

$1087 
$1636 
$ 63 

$ 541 
$ 983-
$1333 
$ 613 
$768 
$1732 

$2447 
$ 347 
S 697 
$ 447 

$ 21 

$1197 
mlth Corona D . ICS 

LetterOuali1 alsy Prinler 
Comet I 124 y,ParalielorSerial 

. . ' CPS Mal " $ 787 
Bid.,. Parallel or S fiX Pnnter 

Epson MX70 er ... LmtdQty $ 302 

Epson MXBO $ 344 
Epson MXBOFT S 444 

Other 8randa Carri $ 547 
~TAR. DIABLO 0';1: NEC, ALTOS, NORTH 
~EO, AMDEK. MA~~ OKIDATA. TELE-

N. CITOH ZENIT LL, SCOTCH DY • Hand M ,-
A ore. 

ak For Catal North 51 og: Specify Com Ics ". 0' Pe';ph"",. mooo.e, .. ," Apple, 

27 Micro Whole 
6 N. Univarsit sale 

Provo, Utah 846~'/· O. Box 1243 (801) 373· 
PriceS8re i 2901 
Bank Card;r prepayment by certT 
shipm ent. Wh~~rsona.' checks actct::,CheCk.. add 31l&Ior 
collect All sal possible, aUtlems Sh ed, but will delay 

es sullject to allailabili;PP8d UPS,freight 
y and 'lOCk. 
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Sybex Releases

Book For

Business Managers

Executive Planning with BASIC by

X. T. Bui has just been released

by Sybex. With this book, the

business manager will learn to

use a personal computer to ac

celerate decision-making and

planning methods.

Up-to-date BASIC decision

model computer programs for

business management are pre

sented including: Cost/Volume/

Profit, Linear Programming,

Inventory Management, Critical

Path Analysis and PERT, Expo

nential Smoothing, Linear and

Multi-Linear Regression, Finan

cial Ratio Analysis, Discounted

Cash Flow, Portfolio Manage

ment and more.

The development, rationale

and proper use of each decision

model is carefully outlined. True-

to-life application examples are

provided and problems are fol

lowed up and solved in sample

runs of the programs. Three

appendices complete the text: a

summary of BASIC instructions;

a collection of subroutines for

matrix Algebra: and a summary

of the most important business

statistics tools along with BASIC

programs that perform these

algorithms.

Executive Planning With BASIC!

byX.T. Bui

$12.95

Ref. B380 ISBN: 0-89588-083-0

Sybex

2344 Sixth Street

Berkeley, CA 94710

(415)848-8233

P.O. Box 7498

Menlo Park, CA 94025

(415)966-1545

BIZCOMP

Intelligent Modem

From BIZCOMP

BIZCOMP Corporation announces

the immediate availability of

Model 1012, a microprocessor-

based 1200/300 baud Intelligent

Modem. The 1012 features full

Bell 212A compatibility and

BIZCOMFs keyboard dialing.

An integral serial auto-dialer

allows keyboard dialing while the

low-power, LSI circuit design

gives reliable, cool running oper

ation. A Thompson pre-fiher

assures excellent data integrity.

The built-in microprocessor

provides a full complement of

powerful commands for control

ling dialing, auto-answer, self

testing and programming modem

parameters.

Front panel controls have

been ergonometrically designed

for efficient and simple use by

nontechnical office personnel.

The 1012 is fully FCC registered

for direct connection and is

packaged in a stylish, low-profile

injection enclosure which may

be used as a base for a desk

telephone.

Applications include remote

datastations, store-and-forward

electronic mail, computer-

computer file transfers and

automatic polling of unattended

locations.

Inquiries Manager

BIZCOMP Corporation

EPYX Releases

Exciting New Quest

Game For The Atari

EPYX has released King Arthur's

Heir, a new fantasy quest game

for the Atari 400/800 home

computer.

In this legendary realm, the

player serves at the King's right

hand. Arthur, King of the Bri

tons, has named him heir to the

throne.

But the player must prove

himself worthy to hold the crown

of Camelot. Arthur commands

that he shall go in quest of the

treasured Scroll of Truth, hidden

by the great wizard, Merlin.

By moving his joystick, Lhc

player's computer displays, in

full color graphics, the magical

world of Camelot and its mystical

surroundings.

Being faithful to the Crown,

the player accepts the royal com

mand to retrieve the scroll. Merlin

forewarns him of mysterious

places, gruesome creatures, evil

forces and magical objects that

enter his quest at every turn.

Defying all perils, the player

journeys through an ominous

forest, a supernatural castle,

treacherous caves and magical

cities — a few of the seven types of

realms that entice him. Some

hold necessary supplies and even

treasures, but in others he is

surrounded by evil.

The player must do all in his

power to ward off dragons, bar

gain with wizards, and subdue

the devil himself, as more than

these will try to waylay him in his

quest.

But, amazing treasures will

spur him on. A staff thai ema

nates the most powerful of magic

and a ring with supernatural

powers are among the wonders

the player may find.
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Sybex Releases 
Book For 
Business Managers 
Exewtive Planning with BASIC by 
X. T. Bui has juSt been released 
by Sybex. With this book. the 
bus iness manager wi ll lea rn to 
lise a perso ll a l com pUle r to ac
celerate decision-making and 
pla nning methods. 

Up-LO-datc BAS IC decision 
model computer programs for 
business manage ment are pre 
sellled including: CosLiVol umel 
Pro fit, Linea r Programming, 
Inve ntory Manage melll, Critica l 
Path Ana lys is and PERT, Expo
nentia l Smoothing, Linear and 
I- Iulti-Linear Regression , Finan
cial Ratio Ana lys is, Discounted 
Cash Flow, Po nfolio Manage
ment and mo re. 

The d eve lopmelll, rationa le 
and proper use of each decisio n 
model is carefull y o utl ined . T rue
LO- Ii fe application exa mples are 
provided a nd problems are fo l
lowed up and so lved 111 sample 
runs o f the programs. Three 
appe ndices complete the text: a 
summary of BASI C Instr ucti ons; 
a co ll ection of subroutines for 
matrix Algebra; and a sun~ lna r )' 
of the most imponam busll1ess 
statistics LOo ls a long with BAS IC 
programs thai perform these 
algo rithms. 

COMPUTIEI 

ExecuLive Planning \>ViLh BASIC 
by X. T. Bui 
5) 12.95 
Ref". 13 380 ISBN: 0-89588-083-0 
Sybex 
2344 Sixth Su'eci 
Berkeley. CA 947 10 
(4 15)848-8233 

I BI200_. 10 

Intelligent Modem 
From BIZCOMP 
BIZCOMP Corporation announces 
the immed iate avai labi li ty of 
Model 10 12, a microprocessor
based 1200/300 baud In te lligent 
Modem. T he 1012 fea tures I'ull 
Bell 212A compatibi lity a nd 
BIZCOMP's keyboard dialing. 

An integral seri al aULD-dia ler 
allows keyboard d ialing while the 
low-powe r, LS I circuit design 
gives re liable, coo l runnll1g oper
ation . A Thompson pre-filter 
ass ures excellent d ata illlegrity. 
The bu il t-in microprocesso r 
provides a fu ll comple me nt of 
powerful commands for control 
ling dialing, aULo-answ.er , self 
testing and programmll1g modem 
parameters. 

From panel controls have 
been e rgo no metrica lly d es igned 
for efficielll and simple use by 
nontechnica l o ffi ce personnel. 
The 10 12 is fu ll y FCC registe red 
for d irect connection and is 
pac karred in a st), lish, low-pro fi le 
injecti~ n e nclosure which ma)' 
be used as a base fo r a desk 
tele phone. 

Appl ica tions include remote 
dalastalions, SLo re-and- forward 
electronic mail , compuler
compute r fil e transfe rs and 
aULOmatic polling o f unatte nded 
loca tions. 

Inquiries lH(l1Iager . 
B/ZCOM P Cor/JUra l/Oil 

July, 1982. Issue 26 

P.O. Box 7498 
Mfldo Park, CA 94025 
(-//5)966- / 5-/5 

EPYX Releases 
Exciting New Quest 
Game For The Atari 
EPYX has released King Arthur's 
Heir, a new fantasy quesl game 
for the Atari 400/800 home 
compuLer. 

In this legendar), rea lm, the 
pla),er serves a t the King's right 
ha nd. Anhur, King o f the Bri
rons, has named him heir LO the 
throne. 

But the pla),e r must prove 
himsel f worthy to hold the crown 
of Ca melot. A nhur commands 
thal he shall go in quest of the 
treasured Scro ll of Truth , hidde n 
by the green \vizard , l'vlerlin . 

13 )' moving his joystick, the 
playe r's compute r di splays, in 
full co lor graphics . the magica l 
world o f Camelot a nd ils m),stica l 
surroundings. 

Be ing fai thfulLO the C rown, 
the playe r acce pts the ro )'al com
mand to retrieve the scroll. ~I e rlln 
forewarns him o f myste rio us 
places, gr ll eso n~ e crea~ures . evil 
forces and magica l obj ects that 
enter his quest at eve ry turn, 

De f)'ing all per ils, the playe r 
journeys through an ominous 
fo res t, a supernatural castle , 
treachero us caves and magica l 
cities - a few of the seven ly pes o f 
realms thal entice him. Some 
hold necessa ry supplies a nd even 
treasures, but in o lhe rs he is 
surro unded b), ev il. 

The pla),e r must do all in his 
power to wa rd off dragons. bar
ga in with wiza rds, and subdue 
the dev il himse lf. as more than 
these will u')' to wa), lay him in his 
quest. , 

But, atnazi ng treasu res wIi I 
spur him on. A stafr that ema- . 
nates the most powerfu l o f magic 
and a ring with supe rnatura l 
powers are alllon g the wo nders 
the p laye r may lind. 



THE MONKEY WRENCH FOR ATARI

$49.95

A BASICand 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 3re display memory/registers, disassem

ble, hunt, compare, hex/dec convert, transfer memory, and

printer se: clear. Uses screen editing.

CASSETTE BASED MACRO

^ ASSEMBLER/EDITOR

'The Compatible Assembler/Editor"

• Macros, Conditional Assembly, String search and/or

replace, standard mnemonics, (Ex: LDA (LABLE), Y)

• Long labels, MOVE, COPY, AUTO, DELETE, PUT, GET, etc

EPROMS - HIGH DUALITY, NOT JUNK

Use with PET, APPLE, ATARI, SYM, AIM, etc. 450 ns. S6.50

for 2716, SI2.50 for 2532.

EPROM PROGRAMMER

FOR PET AND ATARI COMPUTERS

The BRANDING IRON is an EPRDM programmer especially

designed for PET and ATARI computers. Programs 2716

and 2532 type EPROMs. The PET version plugs into the

cassette and I/O 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-S75.D0 ATARI-S119.95

5% INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. S22.50/1D or $44.50/20

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. $129.95

STARWRITER F 10 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-wolt battery (not

included). Cable and RS-232

connector included.

MAE SOFTWARE DEVELOPMENT SYSTEM

FOR PET, APPLE, ATARI $]6

"The Compatible Assembler"

• Professional system for development of Machine Lan

guage Programs. 31 Characters per label.

• Macro AssemblerfText Editor for Disk-based systems.

• Includes Wofd Processor for preparation of Manuals, etc

• Standard Mnemonics - Ex.: LDA (LABEL), Y

• Conditional Assembly, Interactive Assembly.

• Editor has 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,

WHITE FOR OUR FREE DETAILED SPEC SHEET.

FLASH!1 EHS Ktntgcment his decided

to allow (50.00 credit to ASM/TED
owners 1*10 want to upgrade to MAE.

To gel this credit, return ASM/TED

Mnual with order for HAE.

3239 Linda Dr.

Winston-Salem,N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!
i MasterCard

Olympic
Sales
f* SERVING YOU SINCE 1947

Company
CABLE:"OLYRAV" LSA

Main Showroom & Offices:
21 6 So. Oxford Avenue

(P. O. Box 74545)
Los Angeles, CA 90004

Telex: 67 34 77

WE HONOR VISA

and MASTERCHARGE

vrsA

ORDER DESKS

open 6 days a week!

7:00 am to 7:00 pm Mon- Sat

Order Desks: (213)739-1130

TOLL-FREE TOLL-FREE
(outside Calif.) (within Calif.)

800421-8045 800-252-2153
Pficei ihown ire (or mail oi phone orJiri;

Wilk-in s

Goods subject to availability;
OSC will meet or beat almost
any advertised price as long as
the competition has the goods

on hand; not responsible for
typographical errors; prices &

specifications subject to change
without notice; this ad supercedes

all previous ads; min shpg & hndlg
$5.95;Send $2 for 112 pg catalog

HEWLETT

PACKARD!.
Ill' 07 $1335 00 I
32K Bytei standard \

82907A 32KMem. mod. 239.00
B2908A B4K Mem. mod. 337.00

B2909A 128KMem.mDd. 537.00

HP-BSA Computer $19B5.uQ
HP-125 Computer iggs DO
HP-41 C Prog. «c«ntifie mOQ
HP-41 CV Prog, icientific 248.00
HP-41 Card reidei 169JW
HP41 Printer 297 00
HP-41 Optical wand 99 00

821Q6A 41C Memory module 2g!oO
S2170A 41C fluid mem. mod B4 00
82160A HPIL.nierfice 109.00
B2151A Cauette drive 437 00
B2162A HPIL printer 397'00
HP-97 ftoo. KMn/pnnttf 584 00

HP-GT Hand held lulry prog 309 95
HP32E Scientific 58.95
HP-33C Prog, tclerttific 93.95
HP34C Adv. prog, scientific 114.00
HP-37E Buiinns 7735

HP-38C Prog, financial 119.00
HP-11C Prog, teitnliric 114.00

HP-12C Prog, (mine a I 127,00
82905A 1mp«el printer E19 00
!290tM 5'i"dualdrrve 159900

9895A 8" dual Iiive 4499.00
2531B Impact printer 2999.00
2601A Ltttirqual.pu. 2999 00
85-15001 ftiiiun* RDM 124.00
85-15002 Plot/print ROM 124 00

1515003 I/O H0M 23900
B5I5OO4 Matrix ROM 12400

15-15005 Ad., orog. ROM 124*00
85-15007 AntmbltrROM 239.00
I2903A IGKrmm. module 1G9 00

82937A HP-IB inlerfKt 32B 00
I2939A Str 11] interface 33s 00

S2940A GP1O i,i:« fits (Ofj DO

82941A BCD interftca 40B 00
I2949A Parallel pir. int. 233 00
HP-7470A Hi.M(ri cohir 1269.00

^}rphc pftr w/intrfc

NewTI-99/4A-4BKRAM

100% Tl parts Wr/Extended Basic
or TILOGO Re:$1300 y/C.$S689.95

White supply lasts

CLOSE-OUT on printers
PAPER TIGERbv I DS
•*HHi M,n,l Du'Coil W,Stll

WG 1QM.O0 73100 699.15
44S G 894.00 539.00 579.95
US 795.00 55G.O0 53G.H

CENTRONICS
539 I 395.00 550.00 550.00
737 895.00 610.00 4n.K>

Texas Instruments
HomeComputer

299K
' color monitor higti ret

32K memoTv module
Extended Bitic

SpMch ivntheiizei

Disk memorY diive
Telephone coupler (modem

Pnntei fiolid lUta)

Tl LOGO

RETAIL iDulCo.'

374.95 339.9S
393.95 314.95
100.00 75.00

149.95 129.95

499.95 394.95
224.95 189.95
399.96 319.95

250.00 99.95

SANYO MONITORS

iifh rnolulron. n»mbc 0

VH4W9 9"B&W
VkHZIfi ■; " :. ,;■■..

OM5109 .-'>■■■

□WtO12 ■.:-,.■<
CW3H- ■:■■■■

OMCS01313" Color, hi nui!>i

DMCE11313" Color RGShu
DM2012 ■'-.-..; ■; :\ ,;

0M211I (NEW! ■:.--.-

F'«WJL<CUlt3ftKi: S*.1Y3

flfrjr1 Can

190.C0 159.95
M9D0 1I9 9S
200 CO 169 SS

liOGOIH.H

260C0 2W.9S

*T0C0»9.9S

9SS 00 799.95

179.00 139.95

193.00 159.15

ST commodore
5K Personal Computei HIVlU

(Expindt to 32K) Wo(kf with any TV!

Reta:i:S300.00 Your SPECIAL Cast S259.95

FREE with pjrch of VIC-20 one S49.50 LCD Pen Watch!
Commodore Datasctte Recoider

for VIC-20 Your Cost:$6B.95 We orry all peripherali,

software & tcceu.lor the VIC-20 (we will beat any price!)

ATARI" in stock

COMPUTERS
FOH ATARI 400 & 800-

GHOST HUNTER (similar to Pac-Man)

Disk $34.95 Casteite C9.35
Model

BOO 16K

BOO 48K
BOO 1BIIK

ou on

1080.C0&89.9S
1280 00 789.95

810 Diik drive

Atari VitiCalc
825 Impact Ptr

—ATARI 4001

1299.95
600.00 469.95
200.00 169.95
1000.00 779.95

Personal

Computer

System

SUPER SPECIAL -ATARI 400 (1GK)

Reia.l SS95 00 Your Cosi $299 95
400 Ling urd opl. 149.95

ATARI
S?7bOO

Aun'i game cartridge

Pac man $27.95

Epson
-L PRINTERS

WX70

MXM vntti ffifirai

MXIDfT - -

MX100
539.M

749.D0
95 00

wna

•NtELliViSiON

S22995
Itrnl S325 00

animated TVgamei

I D S Prism Printers—

& Software for Apple Computers'
'call for our LOW. LOWprices!
Immediate delivery- fi,a,, ^
132 column {color) 1995.00 1795.00
80 column (B & W) 1196.00 999.00

^,1,., »,,,,i:,

Modil Dtu-ripiian „„„, J*^

100 1Z"B/W, 12MHi 180 00 143 00
300 G 12" Green. 18 MHi 269.00 199 DO
Color I 13" Color, NTSC ramp, input^udio imp & tpkr499 00 359 DO
Color II 13" Color,RGB input.hi retgnphin, ipkr 1235.00 799.00
Color [tl 13" Color, RGB 240 line renlution 699 00 459 00

THE MONKEY 

$49.95 

FORATARI 

A BASIC and macline language 
programmers aid lor 800 users. 
Plugs into right slot and works 
with ATARI BASIC. Adds 9 new 
direct mode commands in
duding auto line numbering, 
delete lines, change margins, 
memory test. renumber BASIC, 
hex/dec conversion, cursor ex
change. and machine language 
monitor. 

The mOllitor contains 15 commands used to interact wilh 
the 6502. Some are display memory/registers, disassem· 
ble, hWll compare, hex/dec convert transfer memory, and 
printer set/clear. Uses screen editing. 

CAssmE BASEO MACRO 
ASSEMBLER/EOITOR 

'1he Compatible AssemblerlEditor' 
• Macros, Conditional Assembly, SIring search and/or 

replace, standard mnemonics, (Ex: LOA (LABlE), Y) 

o long labels, MOVE. COPY, AUTO, OElET~ PUT, GET, etc:. 

EPROMS - HIGH OUAlITY, NOT JUNK 

EPROM PROGRAMMER 
FOR PET ANO ATARI COMPUTERS 

The BRANDING IRON is an EPROM programm .. especially 
designed for PET and AlARI computers. Programs 2716 
and 2532 type EPROMs. The PET version plugs into the 
cassette and 110 port and rom .. with software which adds 
the programmer commands to the PET monitor. The 
AlARI version plugs inlo controller jacks and ctJmes with 
a full fledged machine language monitor which provides 
30 commands for interacting with the computer and the 
BRANDING IRON. 

PET - $15.00 ATARI - $119.95 

5% INCH SOFT 
SECTOR EO OISKmES 

Highest quality. We use them 
our PETs, APPlEs. ATARls, and 
computers. $22.50110 or $44.50/20 

PET TERMINAL SOFTWARE 

A buy you AS·232 users can't pass·up. Includes 
AS·232 hardware wilh a sophisticated software 
package. May be controlled via keyboard or trom 
BASIC. A super buy. $129.95 

Use with PET, APPtf, ATARI, SYM, AIM, etc:. 4!il1 os. $6.50 STARWRITER F·ID OAISY WHEEL PRINTER 

SIGNALMAN MARK I DIRECT CONNECT 
MOOEM - $89.50 

Standard 300·baud. full duplex. ~ 
answer/originate. Powered by v ••• 

long ~sting 9-voh banery (not 
·includedl. Cable and RS·232 
connector included. 

MAE SOFTWARE OEVELOPMENT SYSTEM 
FOR PET, APPLE, ATARI $/69 

"The Compatible Assembler' .95 
• Professional system lor development of Machine Lan-

guage Programs. 31 Characters per label. 
• Macro AssemblerfTeKt Edilor for Disk·based systems. 
• Includes Word Processor for preparalXlo of Manuals, etc. 
• Standard Mnemonics - Ex.: LOA ttABEU, Y 
• Condilional Assembly, Inleractive Assembly. 
• Editor has string search/search and replace, auto line 

numbering, move, copy, delete, ucl1c capability. 
• Relocating loader to relocate object modules. 
• Designed with Human Factors Considerations. 

BEFORE YOU BUY THAT Off·BRANO ASSEMBLER, 
WRITE FOR OUR fREE OETAILED SPEC SHEET. 

for 2116. $12.50 for 2532. PARALlEL- RS·232 - $1680. TRACTORS - $210 

ELASHll EM!. M.lnl 9"l"tnt l'Iu dtci ded 
toITlOOI S5O.oo c r edit to ASl'VlE D 
owntrs ,"",,0 WI n( to u~rldt to ME. 
To !Itt thh t~lt , return A$.II/TED 
.. nUll with order for I'A!: . 

OIVIDic 
Sales 
CoinuaNitv 

216 So . Oxford Avenue 
(P. O. Box 74545) 

Los Angeles, CA 90004 
Telex: 67 

WE HONOR VISA 
and MASTERCHARGE 

~ 

HP-Il 
12K Bytn standlrd 

12901A 12K Mtm. mod. 239.00 ~i!iiii 
8290IA 64K Mtm. mod. ll7.00 • 
12909A 12aK Mtm. mod . 5l7.00 
HP·15A $1915.1X1 

IN STOCK 

\~~~~~~~;,~~~'I FOR ATARI400 & 800-GHOST HUNTER (similar to Pac·Mln ) 
Disk $34.95 Ca"ette $29 .95 

Model Rela,l You, Co>! 
HP·125 1S15.00 
HP-41C '11.00 
HP-4ICV 241.00 
HP-41 169.00 
HP-41 291.1X1 
HP-41 99.00 
12106A 26.00 
a2110A 14.00 
a21HA 109.00 
12161A 4l1.oo 
121&2A 397.00 
HP·U 514.00 
HP·61 389.95 
Hp·12E 51.95 
HP·lJC 91.95 
HP·]4C 114.1X1 
HP·l7E 77.95 
HP·JlC 119.00 
HP·I1C 114.1X1 
HP·12C 121.00 
t2905A 619.00 
12101M 1&H.00 
tlI5 A 4UUG 
2Ul. 2"'.00 
2&01 A 291'.00 
15·15001 124.OD 
15·15002 124.00 
15·1500] 2)9.00 

:t~~= :'~,~,,~~;;i'; 124.00 
1S·15007 IU 
I2IOJA 
121J1A 
IlIlIA " .... 
12MIA " .... HP-1410A 

' ,,,"fR TIG ER .., 1 D S _ 1I,,"''''''Ooo, _SoIt 
410 G 10S4.00 7ll .00 ... ts 
445 G 89 • . 00 5.99.00 SUU. 
445 195.00 556.00 SlUG 
CENTRONICS 
nt·1 a9S.00 &50.00 SSOJO 
n1 895.00510.00 _ .00 

10" tolor monilor hith IU 
12K memory moduli 
EltIndtd Baic 
StIMdi synthtsiztr 
Disll .... m~ry drift 
Tlltpholli! caapllr (modlml 
Printer bolid stall l 
TI·LOGO 

IIETAllY_Coo", 

l14.95 3l9.95 
399.95 31 4.95 
100.00 15.00 
149.95 129.15 
499.95 394.95 
224.95 111.95 
399.95 JtU5 
250.00 99.95 

MONIT ORS 

100 16K t080.00 689 .95 
100 48K 1280.00 789,95 
800 160K 
(800-l2K + 128 RAM disk ) 1299.95 
810 Diu drive 600.004&9.95 
Allri ViliCilc 200.00169.95 
825 ImPlCI Ptr 1000.0077 9.95 

_TAR! 4[,G§~Q\ 

180.00 149.00 
269.00 199.00 

£,!;" :~~§[,~ ,,,!, , input,audio Imp & ,,*r499.00 l59.00 
: _:_. " O'O-".::<: ." "j ru g"pllia, qIIIr 1295.00 799.00 

. llsolution 699.00 459.00 
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He may discover a magnifi

cent ark, which acts in his favor

if, and only if, lie lias certain

magic in his possession.

If he uses his powers wisely,

they will hasten his quest and

safely return him to Camelot and

the Crown.

King Arthur's Heir is avail

able now on disk for the Atari

400/800 (32K) with joystick con

troller. The suggested retail price

is $29.95.

EPYX

P.O.Box4247

Mountain View,CA 94040

Microcomputer

Index To Go

Online With Dialog

Microcomputer Information

Services, publishers of Micro

computer Index, has announced

the availability of Microcomputer

Index on the Dialog Information

Retrieval Service. The index will

articles from 32 periodical

sources including: BYTE, In-

foWorld, Interface Age, Creative

Computing and COMPUTE!. The

information covered includes

microcomputer articles, software

reviews, hardware reviews, book

reviews, new product descriptions

and more.

Each citation contains an

abstract describing the article,

complete bibliographic informa

tion and assigned descriptors.

The printed version of Micro

computer Index, whfich is pub

lished quarterly, is $30 per year.

For additional information,

contact:

,\ ficrocomputer Index

2464 El Cumino Real, Suite 247

Santa Clara, CA 95051

(408)984-1097

Dialog Information Services

3460 HUlview Avenue

Pah Alto, CA 94304

(415)858-3735

begin online service with over

10,000 citations during the

summer of 1982.

Microcomputer Index,

which is also available in a printed

version, began publication in

1980. The index is a subject and

abstract guide to microcomputer

Disk-O-Mate For

CBM Disk Drives

Optimized Data Systems an

nounces the PH-003 Disk-O-Mate

for Commodore 2040/4040 disk

drives. With Disk-O-Mate the

user now has write protect

switches/indicators for each

drive, a power ON indicator and

audible error beeper. The case

of write protecting drives by

swiLch versus diskette labels

encourages good operating pro

cedure to prevent accidentally

erased files. The power indicator

and error beeper provide valu

able disk unit status to the

operator.

All switches and indicators

are mounted in a small (2"x3"x 1")

control box that may be placed

on the disk unit or near the com

puter. The control box connects

by cable lo a circuit board which

"piggybacks" onto a 2040/4040

internal connector. Installation

invokes simple reconneciion oi

internal disk unit cables, which

can be accomplished without

special tools or skills or any

soldering. lull instructions are

provided.

Disk-O-Mate is shipped Fully

assembled and tested. Price is in

the $70-$80 range.

Optimized Data Systems

P.O. Box 595

Placentia, CA 92670

(714)966-3201

Educational Game

Drill From School

Courseware

Journal

Students of any age may now

begin to find the typewriter and

computer keys by touch and

without looking, in a new educa

tionally designed game drill by

School Courseware Journal

(previously CorseWare

Magazine).

"TYPING" presents on the

screen the names of the keys for

a single typewriter row. This

presentation encourages learners

to keep their eyes away from

their fingers. As the user re

sponds lo letter or character cues

correctly, the key names begin to

disappear from the screen. If a
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He may discover a magnifi
cenl ark. which acts in his fa vor 
ir. and o nl y i f, he has cerla in 
mag ic in his possess io n. 

I r he uses his powe rs wise ly, 
Lhe)' will haste n h is quesL and 
safe ly re tu rn him to Camelot and 
th e C rown. 

King Arth ur's Heir is ava il
ablc no w on disk for the ALa ri 
400/800 (3 2K) wiL h jo),stick con-
I ro ll e r. T he suggesLed re Lai l pri ce 
is $29 .95 . 

EP )'X 
P.O. fl ox ·/2~ 7 
J\loullla;lI \fit'ilI. Crt 9-1040 

Microcomputer 
Index To Go 
Online With Dialog 
M icrocomputer In form al ion 
Scrvi ces , publishe rs o f licro
cOll1puter Index, has announced 
Lhe ava il ab ili Ly o f Microcolllpu.rer 
Inde x o n the Dia log In fo rmaLio n 
RClri eva l Se rvice. The index will 

begin online service with over 
10.000 ciLaLions during Lh e 
summe r o f 1982. 

MicrocompuLe r Ind ex. 
which is also ava ilable in a prin ted 
vcrsion . began publicaLion in 
1980. T he index is a subjecL a nd 
absLraCl guide LO microcompuLer 

COMPUTEI 

articles from 32 periodica l 
sources incl uding: BYTE, In
foWo r ld. Illle rface Age, C reaLive 
Co m pULing a nd COMPUTE!. T he 
inro nnalio ll co vered includes 
microcompute r articles, software 
re vi ews . hardware reviews. book 
re views, new procluCldescriptio ns 
and more. 

Each citalion contains an 
a bsLracL d escri b ing th e a rticle , 
compleLe bibl iog raphic in forma
tio n and assig ned descripto rs. 
The primed versi o n o f Micro
com pUle r Ind ex. which is pub
lished quarte rl y. is $30 pe r year. 

For additional inrormation, 
contact: 

,\II ir rorolll/JIIIl' ,. I mlf'x 
246·1 EI CamillO Real. SlI ill' 24 7 
Santa Clara. CA 9505 1 
(-/08)984- / 097 

0 ,. 

Dialog Ill/O rlllatioll Sel1Jias 
3-160 lI illview A V I' 1I11 1! 

1'''/0 A/lo. CA 9' /304 
(-1 / 5)858-3735 

Disk-O-Mate For 
CBM Disk Drives 
O ptimized Data S)'stems an
nounccs Lh c PI-I-003 Disk-O-M aLe 
for Commodore 2040/4040 dis k 
drivcs. WiLh Di s k -O-~'l aLe Lhe 
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user 11 0 \ \ ' has wr ite protect 
switches/ind icators for each 
drive. a power ON illdicator alld 
aud ible error beeper. Th e ease 
of" write protectin g drives by 
swiLch vc rslls d iskc l.LC labels 
encourages good operatiJ1 g pro
cedure to prevent accidelltall y 
c rascd fi lcs. T he powe r illdi C:llo r 
and error beeper provide valu
a ble disk uniL SLalliS LO Lh e 
operator. 

All sw il ches and indic<l lOrS 
are mount ed in a slIIall ( 2":,:<~"x I ") 
cOl1lml box Lh aL n1<l)' be placcd 
on th e disk unit or nca r the COIll

puter. The control box (Ollnects 
by cabl c 10 a circuil board whi ch 
" p iggy backs"· o nl o a 20'10/4040 
in terna l COllnector. Installa tion 
in volves simple reCOll ll eCl ioll or 
internal disk unit cables. which 
can be accomplished wil hout 
specia l lOo ls o r skills or all )' 
solderill g. Fu ll instruci ioll s arc 
provided. 

D i s k -O- ~'I a lc is shi pped fu ll y 
assembled and tested. (' r icc is ill 
Lh c S70-$RO ra ng-c . 

O/Jlilll iz.l'fl /Julu .~)'.\ If' IJI.\ 

IJ. O. Uox 595 
I 'lurnll;u. CA 92fi70 
(7 / -/ )966- ] 20/ 

Educational Game 
Drill From School 
CourseWare 
Journal 
Students o f' an y age lIlay 1l0W 

beg in LO fin d th e l), pclV riLc r and 
co rn pul c r kc ),s b), louch alld 
wilhou t looking. ill a Ilew educa
Lio na ll y d csigned g-alli c dri ll by 
School Course Ware /o u .... a l 
(previo usl), Co rseWa rc 
Magazinc) . 

"TYP I NG" prcsc ills onlh c 
screen th e names of th e kevs fur 
a single t)'pcw riter row. -rJ~ i s 
presentation encourages learn ers 
LO keep their eyes awa)' from 
Lh e ir fin ge rs. As Lh c user rc
sponds Lo leu e r o r characLc r cucs 
co rrecLI),. th e key names bcgi n lO 
disappea r from Lhesc ree n . If a 
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$699
Letter Quality

Daisy Wheel

12CPS
Low Cost Text

Printer

OTHER GREAT

PRINTER VALUES
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NEC 7710 $2299

OkidalaS2 $479

OkWa!»B3 J719

Epson MX80 $429

Epson MX80FT $519

Epson 100 659

Diablo 630 S1975

Citoh Prowriter $479

CBMJDIsblo Special S1649

Trendcom 100 $269

Centronics 739-1 $479

Centronics 739-111 $579

computer mail order
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822 Printer (THERMAL) 269

825 Printer(80COLUMN) 589

830 Modem 149

850 Interface 164
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29

CALL OR WRITE FOR FREE CATALOG

COSMIC COMPUTERS
228 N. PROSPECTORS RD.

DIAMOND BAR, CA.

9]765

OPEN 7 DAYS
8am- 9pm

UNLIMITED

SHIPPING EXTRA S2 MINIMUM

PRICES SUBJECT TO CHANGE

CALIF. RESIDENTS ADD TAX

(714)861-1265

Computer Products

Tara Computer Products
'Mr\H Southwestern Blvd.

Orchard Park, NV 14127
(7161662-7219

I ara Computer Products
1655 Sismet Rd., Unii 30

Mississauga, Ontario
Canada L4W IZ4

(416)624-5655

Introductory

offer $19900

us

PLUS
SI HIM

put an end to your

memory expansion

problems:

With the only logical choice for 48K.

memory expansion of the Atari 400.

Upgrade with the new Tara Computer

48K RAM card for the 400.

Features:

• Easy installation.

• Cooler, less power hungry operation

compared to standard 16K or 32K

products.

• Uses state-of-the-art fi4K Dynamic

RAMs.

• Extends 400 useable memory to 48K.

• Allows higher performance 800 soft

ware to be run on your 400.

• Quality construction with gold edge

connector.

• Allows lor disk operation.

Increase the performance of your

personal system efficiently and econo
mically with the new Tara Computer

48K RAM card. Available direct from

Tara Computer or from select dealers.

ING

(Dealers' Inquiries Welcome).
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cue is missed, the key name will

reappear to help the user. The

object of the drill is to make all

the key names disappear from

the screen. A summary of speed,

accuracy and score is presented

at the end of each game with the

previous besl speed, accuracy

and score also displayed.

Students are encouraged to

double the amount of their drill

by the question DO YOU WISH

TO TRY TO BEAT YOUR

SCORE?

Volume 2, Number's of

School Courseware Journal,

which includes the two programs

"TYPING"and "SIGN DRILL,"

costs $15.95 for the cassette

version of the two programs (and

$6.50 for each program when

included in a school year subscrip

tion). The programs are available

on cassette or diskette for the

Apple II L6K.TRS-80 l6K,and

PET 8K microcomputers.

For a free catalog:

School CourseWare Journal

■I91V.X. Millbrook, Suite 222R

Fresno. CA 93726

Data Perfect Atari

From UK

l.JK Enterprises, Inc. announced

the release of its newest program

Data Perfect Atari, for the Atari

400 and S00 computer. Written

in machine language, Data Per

fect requires no disk swapping,

and is fully interactive with LJK

Word Processor, Lefler Perfect.

This user friendly program

allows the operator to design his

own screen mask. The single-load

program, which is menu driven.

lias incorporated into it a utilities

section, as well as a report gener

ator and a mailing label gener

ator. Multiple searches and sons

are allowed. Complete formula

operations, as well as mathemati

cal operations, may be performed

on and between fields. The pro

gram supports one or two disk

drives, and requires a minimum

of 32K memory. Use with any

parallel printer is allowed. The

introductory cost for the program

is $99.95.

LJK Enterprises, Inc.

P.O. Box 10827

SI. Louis. MO 63129

1314)846-612-1

Improved Version

Of DOS For

Atari 800

This command-driven K-DOS is

completely compatible with the

Atari 2.OS and other related

software. In addition, K-DOS

supports the Atari 850 handler

which allows the use of printers

and modems.

K-DOS features: a machine

language monitor which allows

commands.

The 40-page. K-DOS in

struction handbook, with disk

attached, is easy-to-read and

designed to acquaint program

mers with all of the K-DOS fea

tures, and will give personal

computer buffs greater reliability,

flexibility and control. The hand-

hook is divided into live indi

vidual sections for quick refer

ence and also contains a pocket

Command Summary Card.

For additional details and

price information on K-DOS and

the K-DOS Handbook, please

contact:

John Mathies

K-HYTE

1705 Austin. P.O. Box 456

Trow Michigan 48099

{313)524-9878

examination and alteration of

memory in hexadecimal and

displays ATASGII representa

tion: interception of the break

instruction does not crash the

system, but takes the user back

into K-DOS; new, powerful

commands reserve and erase

memory and may be executed

when the BASIC: or Assembler

cartridge is in control; K-DOS

allows tlie user to create his own

New VIC-20

Program By RAK

Electronics

Budget II -a new home budget

program that maintains a full

calendar year's budget data on

tape for review and update. The

data requires input of each

month's NET INCOME and 16

budget categories. After all of
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cue is missed , the key name will 
reappea r LO help the use r. The 
object of the drill is LO ma ke all 
the key names disa ppear from 
the screen. A summa r)' of speed , 
accuracy and sco re is presented 
at th e end o f each game with th e 
prev io lls best speed , acc llr~lCy 
and sco re al so displayed. 

Student s are e ncouraged to 
doub le the amount o f' Iheir drill 
by the questio n DO YOU WISH 
TO TRY TO BEAT YO U R 

CORE' 
Vo lulll e 2. N umbe r' ~ of 

School CourseWare j ournal. 
which in clud es th e [,,'0 progranls 
"TYPI NC" and "S ICK DRI LL." 
costs S 15.95 for the casselle 
\'ersion or lhe two prog rams (and 
56.50 I()r each prog ram when 
included in a school yea r subscrip
tion ). "fhe programs (I re available 
on casselle o r di sket te for I he 
Ap ple II Iti K. TRS-80 16 K, and 
PET 8 K microcomputers. 

For <-l free cata log: 

,';ir /tl}()/ COli r.,,' \ \' fll'I' ./ Olt fila I 
-/ 9 19.\' .. \l il/hmo/:. ,\'uilt' 2221< 
Frt'.\/IfJ , ell 9372(} 

Data Perfect Atari 
From LJK 
Lj K Elllerprises, Inc. announced 
th e re lease of its newest program 
Dala Perreci ALa ri . l'o r the Ata ri 
400 ,nld 800 compute r. Wrille n 
in machine language, Data Per
fect requires no disk swa pping, 
and is I'u ll y intcraclive with LjK 
Word Processor . Leller Pe rfect. 
T his user frie ndl y program 
allows the o pe ralor lO des ign hi s 
o,,·n screen mask. T he sin gle- load 
program, \\'hich i ~ me l~LI dri.\·~~, 
has incorporalcdlllto Il a uuhues 
section. as we ll as a repon gener
alor and a mailing labe l gene r
aLOr . ~Iultipl e searches and sons 
are allo,,·ed. Complete fo rmula 
operalions. as wel l as malhe mali
ca l operations, ma y be pe rfo rmed 
on and betwee n fi elds. T he pro
gram supports one or twO disk 
dri ves , and requ Ires a Illll'lll11L1m 

COMPUTE! 

o f 32 K me mory. se with an)' 
para ll el printer is a llowed . The 
inlroduClory COSI for the prognlm 
is $99.95. 

LJA.· I: . .' nlt'r/Jri.,,'." IN(. 
P.O. Box /0827 
St. l.ull i.,. MO 63 J 29 
(3 J-/)8-/6-6 J24 

Improved Version 
Of DOS For 
Atari 800 
T his co mma nd-drive n K-DOS is 
completely compatible with the 
Atari 2.0S a nd other rela ted 
software. I n add ition , K-DOS 
su pports the Ata ri 850 ha ndler 
which a ll ows the use of primers 
a nd modc ms. 

K-DOS fea lLlres: a machine 
language mo nilo r which allows 

K-OOS' 
HANOBOOK 

exanlinalion and alteralion of 
memory in hexadecimal and 
disp lays ATASC II representa
tion ; interceptio n o r the break 
in slruclion does nOl crash lhe 
system, but takes the use r back 
in LO K-D05; new, powerful 
commands reserve and e rase 
memory and may be executed 
when the BAS IC o r Asse mbler 
cartridge is in comrol ; K~DOS 
all ows the user lO crea te his own 

July, 1982. Issue 26 

commands. 
The 40-page , K-D05 in

struction ha ndbook, with disk 
attached , is easy-to-read and 
designcclLO acquaint program
mers with all o f the K-DOS rea
tures , and will g ive pe rsonal 
compute r bu fTs greater reliabil ity, 
nex ibility and comro l. The ha nd
book is divided into li ve indi 
vidua l sectio ns fa r quick re fe r
e nce and also contain s a pockct 
COlllmand Summary Ca r(1. 

f o r add itiona l deta ils a nd 
price inro rmation on K-DOS and 
the K-DOS Handbook, please 
contaCl: 

J ohN Jv/alh ir.\ 
K-Bl' TF. 
J 705 !lustill , P.O. Bux -/56 
Troy. JVtichigali -18099 
(3IJ)52.J -9878 

NewVIC-20 
Program By RAK 
Electronics 
Budget ll- a new home budget 
program thal mainlains a full 
calendar yea r's budget d ata on 
lape for rev iew and updale . The 
dala requires inpul of each 
month 's NET INCOME a nd 16 
budget catego ries. A fter all of 


