
1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

PA

UTS(0)="PECO

UTS(D="BELL OF

BL$(0)="CHARGES

BL$(1)="GASOLINE

BL$(2)="UTILITES

BLS(3)="MISCELLANEOUS

CHS{0)="BAMBERGERS

CH${1)="GIMBELS

CH${2)="PENNEYS

CH${3)="PNB

CH$(4)="SEARS

CH${5)="STRAWBRIDGES

CH${6)="WANAHAKERS

MI${0)="HORTGAGE

MI$(1)="TAX

MI$(2}="PAPER

MI${3)="EXTERMINATOR

MI${4)="AUTO EXPENSE

MI$(5)="ENTERTAINMENT

M${1)="JAN

M${2)="FEB

M${3)="MAR

M${4)-"APR

M${5)="MAY

M$ (6)="JUN

M${7)="JUL

M$(8)-"AUG

M${9)-"SEP

M${10)-"OCT

M$(11)-"NOV

M${12)«"DEC

Z1$-"RECORD ALL DATA?{Y/N)

Z$-"DO YOU WANT TO CHANGE THE LIST? (Y/N)

PRINT"{CLEAR}";"BILLING LIST":PRINT"

1420 FORI=0TO3

1430 PRINTI+1;BL$(I);" (

1440 NEXTI

1450 PRINT" 5 END PROGRAM

1460 T=5

1470 GOSUB2440:REM* LIKE TO SEE*

1480 F=A-1:ONAGOTO1490,1720,1950,2200,2430

1490 GOSUB 2880:REM* PRINT BILLING LIST COMPONE

NT *

1500 FORI=0TO6

1510 PRINTI+1;CH$(I) ; " (" ; C (I) ; " ) "

1520 NEXTI

1530 PRINT" 8 BACK TO BILLING LIST

1540 T=8

1550 GOSUB2440:REM* LIKE TO SEE*

1560 IFA=8THEN1410

1570 I=A-1

1580 PRINT"{CLEAR}";CH$(I);"(";C(I);")":PRINT"-

1590 GOSUB2770:REM* MONTHLY PRINTOVERFLOW*

1600 GOSUB2910:REM* "CHANGE LIST?" *

1610 IF F1O0THENF1=0:GOTO1490

1620 GOSUB2630:Q(F,I,A)=V+Q(F,I,A):REM* INPUT A
MT*

1630 C(I)=0:GOSUB2970:C(I)=X:REM*ADD TOTALS *
1640 BL(F)=0:FORK=0TO T-2

1650 BL(F)=BL(F)+C(K):NEXTK

1660 GOSUB2840:REM * PRINT MONTH-AMT *

1670 PRINT:PRINT21$:REM* "RECORD?"*

1680 GOSUB2510:REM* YES-NO*

1690 IFA$="N"THENGGTO1490
1700 GOTO58000

1710 GOTO1490

1720 PRINT"{CLEAR}":PRINTBL${FJ;"{";BL{F);")"
1730 FORI=0TO4

1740 PRINTI+1;GA$(I);"(";G(I);")"

1750 NEXTI

1760 PRINT" 6 BACK TO BILLING LIST
1770 T=6

1780 GOSUB2440

1790 IFA=6THEN1410

1800 I=A-1

1810 PRINT"{CLEAR}";GA$(I);"(";G(I);")":PRINT"-

1820 GOSUB 2770:REM* MONTHLY PRINTOVERFLOW*

1830 GOSUB2910:REM* "CHANGE LIST?" *

1840 IFF1O0THENF1=0:GOTO1720

1850 GOSUB2630:Q(F,I,A)=V+Q(F,I,A):REM* INPUT A

MT*

1860 G(I)=0:GOSUB2970:G(I)=X:REM* ADD TOTALS *

1870 BL(F)=0:FORK=0TOT-2

1880 BL(F)=BL(F)+G(K):NEXTK

1890 GOSUB2840

1900 PRINT:PRINTZl-$

1910 GOSUB2510

1920 IFA$="N"THENGOTO1720

1930 GOTO58000

1940 GOTO1720

1950 GOSUB 2880:REM* PRINT BILLING LIST COMPONE

NT *

1960 FORI=0TO1

1970 PRINTI+1;UT${I);" (";U(I);")"

1980 NEXTI

1990 PRINT" 3 BACK TO BILLING LIST

2000 T=3

2010 GOSUB2440:REM* LIKE TO SEE*

2020 IFA=3THEN1410

2030 I=A-1

2 040 PRINT"{CLEAR}";UT5(I);" (";U(I) ;")":PRINT"-

2050 GOSUB2770:REM* MONTHLY PRINTOVERFLOW*

2060 GOSUB2910:REM* "CHANGE LIST?" *
2070 IF F1O0THENF1 =0:GOTO1950

2080 GOSUB2630:Q(F,I,A)=V+Q{F,I,A):REM* INPUT A

MT*

2090 U(I)=0:GOSUB2970:U(I)=X:REM*ADD TOTALS *

2100 BL(F)=0:FORK=0TOT-2

2110 BL{F)=BL(F)+U(K):NEXTK

2120 GOSUB2840:REM * PRINT MONTH-AMT *

2130 PRINT:PRINTZ1$:REM* "RECORD?"*

2140 GOSUB2510:REM* YES-NO*

2150 IFA$="N"THENGOTO1950

2160 GOTO58000

2170 GOTO1950

2180 GOTO58000

2190 GOTO1950

2200 GOSUB 2880:REM* PRINT BILLING LIST COMPONE

NT *

2210 FORI=0TO5

2 220 PRINTI+1;MI$(I);"(";MI(I);")"

2230 NEXTI

2240 PRINT" 7 BACK TO BILLING LIST

2250 T=7

2260 GOSUB2440:REM* LIKE TO SEE*

2270 IFA=7THEN1410

2280 I=A-1

2 290 PRINT"{CLEAR}",-MIS(I);"(";MI(I) ; ")": PRINT"

2300 GOSUB2770:REM* MONTHLY PRINTOVERFLOW*

2310 GOSUB2910:REM* "CHANGE LIST?" *

2320 IF F1O0THENF1 =0:GOTO2200

2330 GOSUB2630:Q{F,I,A)=V+Q(F,I,A):REM* INPUT A

MT*

2340 MI(I)=0:GOSUB2970:MI(I)=X:REM*ADD TOTALS *

2350 BL(F)=0:FORK=0TOT-2

2360 BL{F)=BL(F)+MI{K):NEXTK

2370 GOSUB2840:REM * PRINT MONTH-AMT *

2380 PRINT:PRINTZ1$:REM* "RECORD?"*

2390 GOSUB2510:REM* YES-NO*

2400 IFA$="N"THENGOTO2200

2410 GOTO58000

2420 GOTO2200

2430 GOTO58000

2440 REM*** WHAT WOULD LIKE TO SEE ***

2450 PRINT: PRINT"WHAT WOULD YOU LIKE TO SEE? I

NPUT 1 TO";T

2460 GETA$:IFAS=""THEN2460

2470 A=VAL(A$)

2480 IFA<1ORA>TTHEN2460

2490 RETURN

2500 :

2510 REM*** YES- NO QUESTION ***
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10B0 UT$(0)="PECO 
1090 UT$(l)="BELL OF PA 
1100 BL$(0)="CHARGES 
1110 BL$(l)="GASOLINE 
1120 BL$(2)-"UTILITES 
1130 BL$(3)="MISCELLANEOUS 
1140 CH$(0)="BAMBERGERS 
11S0 CH$(l)-"GIMBELS 
1160 CH$(2) - "PENNEYS 
1170 CH$(3)="PNB 
11B0 CH$(4)="SEARS 
1190 CH$(S)-"STRAWBRIDGES 
1200 CH$(6)-"WANAMAKERS 
1210 MI$(0)-"MORTGAGE 
1220 MI$(l)-"TAX 
1230 MI$(2)-"PAPER 
1240 MI$(3)-"EXTERMINATOR 
12S0 MI$(4)="AUTO EXPENSE 
1260 MI$(S)·"ENTERTAINMENT 
1270 M$(l)-"JAN 
12B0 M$(2)-"FEB 
1290 M$(3)-"MAR 
1300 M$(4)-"APR 
1310 M$(S)-"MAY 
1320 M$ (6)-"JUN 
1330 M$ (7) -"JUL 
1340 M$ (B)-"AUG 
13S0 M$(9)-"SEP 
1360 M$(10)-"OCT 
1370 M$(ll)-"NOV 
1380 M$(12)-"DEC 
1390 Zl$-"RECORD ALL DATA? (Y/N) 
1400 Z$-"DO YOU WANT TO CHANGE THE LIST?(Y/N) 
1410 PRINTIt{CLEAR}It;"BILLING LISTIt:PRINT It

-----------_. 
1420 FORI-0T03 
1430 PRINTI+l,BL$(I);· (·;BL(I);")" 
1440 NEXTI 
14S0 PRINT" S END PROGRAM 
1460 T-S 
1470 GOSUB2440:REM* LIKE TO SEE* 
1480 F-A-1:0NAGOT01490,1720,19S0,2200,2430 
1490 GOSUB 28B0:REM* PRINT BILLING LIST COMPONE 

NT * 
lS00 FORI-n06 
1510 PRINTI+l;CH$(I);·(·;C(I);·)· 
lS20 NEXTI 
lS30 PRINT" B BACK TO BILLING LIST 
lS40 T- B 
1550 GOSUB2440:REM* LIKE TO SEE· 
lS60 IFA- BTHEN1410 
lS70 I=A-1 
lSB0 PRINT"{CLEAR)",CH$(I),"(",C(I),")":PRINT"-

1590 GOSUB2770:REM* MONTHLY PRINTQVERFLQW· 
1600 GOSUB2910:REM* ·CHANGE LIST?" * 
1610 IF F1<>0THENF1=0:GOT01490 
1620 GOSUB2630:Q(F,I,A)=V+Q(F,I,A) :REM* INPUT A 

MT* 
1630 C(I)=0:GOSUB2970:C(I)=X,REM*ADD TOTALS * 
1640 BL(F)=0,FORK=0TO T-2 
16S0 BL(F)=BL(F)+C(K):NEXTK 
1660 GOSUB2840:REM * PRINT MONTH-AMT * 
1670 PRINT:PRINTZl$:REM* "RECORD?"· 
1680 GOSUB2S10:REM* YES-NO· 

- 1690 IFA$="N"THENG0T01490 
1700 GOTOSB000 
1710 GOT01490 
1720 PRINT"{CLEAR)":PRINTBL$(O)," (",BL(F),")" 
1730 FORI=0T04 
1740 PRINTI+l;GA$(I);·(";G(I};·)· 
17S0 NEXTI 
1760 PRINT" 6 BACK TO ' BILLING LIST 
1770 T=6 
1780 GOSUB2440 
1790 IFA-6THEN1410 
1B00 I - A-1 
1810 PRINT"{CLEAR}";GA$(I);"(·;G(I);·)":PRINT It -

1820 GOSUB 2770:REM* MONTHLY PRINTOVERFLOW. 

1830 GOSUB2910:REM* ·CHANGE LIST?" • 
1840 IFF1<>0THENF1 =0:G OT01720 
18S0 GOSUB2630,Q(F ,I,A)=V+Q(F,I ,A ) :REM* INPUT A 

MT* 
1B60 G(I)=0:GOSUB2970:G(I)=X,REM* ADD TOTALS * 
1B70 BL(F)=0:FORK=0TOT-2 
1BB0 BL(F)=BL(F)+G(K):NEXTK 
1B90 GOSUB2B40 
1900 PRINT,PRINTZ1$ 
1910 GOSUB2510 
1920 IFA$="N"THENGOT01720 
1930 GOTOS8000 
1940 GOTOl720 
19S0 GOSUB 2BB0:REM* PRINT BILLING LIST COMPONE 

NT * 
1960 FORI=0T01 
1970 PRINTI+liUTS(I) i" ("iU(I)i·)" 
19B0 NEXTI 
1990 PRINT" 3 BACK TO BILLING LIST 
2000 T=3 
2010 GOSUB2440:REM* LIKE TO SEE* 
2020 IFA=3THEN1410 
2030 I=A-1 
2040 PRINT"{CLEAR}";UTS(I) i"( "iU(I)i·)":PRINT"-

2050 GOSUB2770:REM* MONTHLY PRINTOVERFLOW* 
2060 GOSUB2910:REM* "CHANGE LIST?" * 
2070 IF F1<>0THENF1=0:GOT019S0 
2080 GOSUB2630:Q(F,I,A)=V+Q(F,I ,A ) :REM* INPUT A 

MT* 
2090 U(I)=0:GOSUB2970:U(I)=X:REM*ADD TOTALS * 
2100 BL(F)=0 :FORK=0TOT- 2 
2110 BL(F)=BL(F)+U(K):NEXTK 
2120 GOSUB2840:REM * PRINT MONTH-AMT * 
2130 PRINT:PRINTZl$:REM* "RECORD?"* 
2 140 GOSUB2S10:REM* YES-NO* 
2150 IFA$="N"THENGOT01950 
2160 GOTOSB000 
2170 GOT019S0 
2 1B0 GOTOSB000 
2190 GOT019S0 
2200 GOSUB 2BB0:REM* PRINT BILLING LIST COMPONE 

NT * 
2210 FORI=0TOS 
2220 PRINTI+1,MI$(I),"(",MI(I),")" 
2230 NEXTI 
2240 PRINT" 7 BACK TO BILLING LIST 
22S0 T=7 
2260 GOSUB2440:REM* LIKE TO SEE* 
2270 IFA=7THEN1410 
22B0 I=A-1 
2290 PRINT"{CLEAR}"iMI$(I)i"'·;MI(I);")":PRINT" 

2300 GOSUB2770:REM* MONTHLY PRINTOVERFLOW* 
2310 GOSUB2910:REM* ·CHANGE LIST?" * 
2320 IF F1<>0THENF1=0:GOT02200 
2330 GOSUB2630:Q(F,I,A)=V+Q(F,I,A):REM* INPUT A 

MT* 
2340 MI (I)=0:GOSUB2970,MI(I)=X :REM*ADD TOTALS * 

23S0 BL(F)=0:FORK=0TOT-2 
2360 BL(F)=BL(F)+MI(K):NEXTK 
2370 GOSUB2840:REM * PRINT MONTH-AMT * 
2380 PRINT:PRINTZl$:REM* "RECORD?·* 
2390 GOSUB2510:REM* YES-NO* 
2400 IFA$=·N"THENGOT02200 
2410 GOTOSB000 
2420 GOT02200 
2430 GOTOS8000 
2449 REM*** WHAT WOULD LIKE TO SEE *** 
2450 PRINT: PRINT"WHAT WOULD YOU LIKE TO SEE? I 

NPUT 1 TO"iT 
2460 GETA$:IFA$=""THEN2460 
2470 A=VAL(A$) 
2480 IFA<10RA>TTHEN2460 
2490 RETURN 
2S00 
2519 REM*** YES- NO QUESTION *** 



2520 GETA$:IFA$=""THEN2520

2 530 IFA$O"Y"THENIFA$O"N"THEN2520

2 540 RETURN

2550 :

2560 REM*** WHAT MONTH ***

2570 PRINT:PRINT"WHAT MONTH? INPUT 1 TO 12":PRI

NT"THEN HIT RETURN KEY

2580 GOSUB2650

2 590 A=V

2600 IFA<1ORA>12THEN2580

2610 RETURN

2620 :

2630 REM *** INPUT AMOUNT ***

2640 PRINT:PRINT"INPUT AMOUNT. THEN HIT RETURN "

K EY

2650 AA$ ="

2660 OPEN1,0

2670 GBT#1,A$

2680 IF A$OCHR$(20)THEN2710

2690 IFLEN(AA$)-1 <0THEN2670

2700 AAS=LEFT$(AA$,(LEN{AA$)-1)):PRINT"{LEFT} {
LEFT}";:GOTO2670

2710 PRINTA$;

2720 AAS=AA$+AS

2730 IFA$OCHR$(13)THEN2670
2740 V=VAL(AA$)

2750 CLOSE1:RETURN

2760 :

2770 REM*** MONTHLY PRINTOVERFLOW ***

2780 FORJ=1TO6

2790 PRINTJ;M$(J);"...-;TAB(9);Q(F,I,J);TAB(20)

; {J+6);M$(J+6);"...";TAB(28);

2800 PRINTQ(F,I,J+6)

2810 NEXTJ

2820 RETURN

2830 :

2840 REM*** PRINT MONTH-AMT ***

2850 PRINTMS(A);"...";Q(F,I,A)

2860 RETURN

2870 :

2880 REM***PRINT BILLING LIST ***

2890 PRINT"{CLEAR}":PRINTBLS(F);"(";BL(F);")":R

ETURN

2900 :

2910 PRINT:PRINTZ$:REM*"CHANGE LIST ?"*

2920 GOSUB2510:REM* YES-NO*

2930 IFA$="N"THEN F1=-1:RETURN

2940 GOSUB2560:REM* WHAT MONTH*

2950 GOSUB2840:RETURN

2960 :

2970 REM *** ADD TOTALS ***

2980 X=0

2990 FORJ=1TO12

3000 X=X+Q(F,I,J):NEXTJ:RETURN
3010 FORK=0TO T-2

3020 BL(F)=BL(F)+C(K):NEXTK
3030 RETURN

3040 :

3050 :

58000 REM-SAVE PROGRAM BY HOWARD BICKING

58010 PRINT"{CLEAR}{02 DOWN}":FORI=2TO6 STEP2
58020 N4=I*5:GOSUB58190:N5$=N4$

58030 N4 = PEEK(40+I) :GOSUB58190:N6$=N4$:N4=PEEK (4
1+1):GOSUB58190

58050 PRINT"59"+N5$" POKE"40+I","N6$":POKE"41+I"
,"N4S:NEXT

58060 PRINT"58130 POKE42,"N6$":POKE43,"N4$":END
58080 PRINT"GOTO 58110

58090 POKE 158,5:FORI=0TO7:POKE623+I,13:NEXT:PRI
NT"{HOME}":END

58110 PRINT :PRINT"{CLEAR}{REV}{03 DOWN}{03 RI

RIGHTjYOU MAY NOW SAVE THIS PROGRAM

58130 POKE42,016:POKE43,032:END

58190 N4S=RIGHT$("00" +RIGHT$(STR$(N4) ,LEN(STR$(N
4))-l),3):RETURN

58200 GOSUB 59010:END

59010 POKE 42 ,187:POKE 43 ,022

59020 POKE 44 ,057:POKE 45 ,023

59030 POKE 46 ,016:POKE 47 ,032

59090 RETURN ©

TELECOMMUNICATIONS on me VIC and'64!
"Simply the best & nicest VIC terminal software I have seen."

Greg Yob, CREATIVE COMPUTING

We created quite a flurry and earned rave

reviews with Terminal-40, the unique software

that transforms the VIC screen into a 40-column

smooth-scrolling display. And with features like

a Receive Buffer and VIC printer dump,

Terminal-40 sets a new standard for personal

modem communications with networks such

as CompuServe and Source. Our '64 Terminal
does the same quality job for .the '64.

And now there's even MORE! ! ! SuperTerm-40

and SuperTerm '64 support text storage to disk

or tape and program UPLOAD/DOWNLOAD.

Choose the one right for you. Call or write

today for the "best", then...

MODEM

For the VIC:

Terminal-40 $29.95

Iraq. 8K mom. exp.)

SuperTerm-40 Call
(req. 16K mem. eicp.)

For the Commodore 64:

'64 Terminal $29.95

SuperTerm '64 Call

He. Reauires modem: VIC printer optional.)

MIDWEST

MICRO associates
PO BOX 6148, KANSAS CrTY, MO 64110

REACH OUT

and BYTE SOMEONE!

ORDER DESK: (9 am ■ 4 pm)

(816)254-9600
Sand for a free brochure describing

our other quality products.

MAIL ORDER: Add $1.25 shipping and handling

($3.50 for C.O.D.): VISA/Mastercard add 3"/= (card*

and exp. date). Missouri residents include 4.6%

sales tax. Foreign orders payabie U.S.$, U.S. Bank

ONLY; add $5 shp/hndlg. Dealer Inquiries invited.

2520 GETA$:IFA$=··THEN2520 
2530 IFA$<>·Y-THENIFAS<>-N -THEN2520 
2540 RETURN 
2550 
2560 REM-·- WHAT MONTH .*. 
2570 PRINT:PRINT- WHAT MONTH? INPUT 1 TO 12 " :PRI 

NT"THEN HIT RETURN KEY 
2580 GOSUBi650 
2590 A=V 
2600 IFA<10RA>12THEN2580 
2610 RETURN 
2620 
2630 REM *.* INPUT AMOUNT *** 
2640 PRINT :PRIN'I' ·INPUT AMOUNT . THEN HIT RETURN -

KEY 
2650 1..A$ =·· 
2660 OPEN1,0 
2670 GETtl , AS 
2680 IF A$<>CHR$(20)THEN2710 
2690 IFLEN(AA$)-l <0THEN2670 
2700 AA$=LEFT$(AA$, (LEN(AA$)~l»:PRINT·{LEFT) 

LEFT}·; :GOT02670 
2710 PRINTAS; 
2720 AA$ =AA$+A$ 
2730 IFA$<>CHR$(13)THEN2670 
2740 V=VAL(AA$) 
2750 CLOSE1:RETURN 
2760 
2770 REM--· MONTHLY PRINTOYERFLOW .*. 
2780 FORJ=lT06 
2790 PRINTJ;M$(J);· •• • ·;TAB(9);Q(F,I,J);TAB(20) 

; (J+6) ; MS(J+6)i· ••• ·;TAB(28); 
2800 PRINTQ(F,I,J+6) 
2810 NEXTJ 
2820 RETURN 
2830 
2840 REM--- PRINT MONTH-AMT ---
2850 PRINTM$(A);· ••• ·;Q(F,I,A) 
2860 RETURN 
2870 

.. 
1_"'-.. "",,$2&15 _--...-I S-1 ........... ; Ca/I ......... ....., 

..... c , .1': ... 1_ .... .... __ 
,,... ........... eo. 

2880 REM*··PRINT BILLING LIST ---
2890 PRINT·{CLEAR)·:PRINTBL$(F);· (·;BL(F);·)·:R 

ETURN 
2900 
2910 PRINT:PRINTZ$:REM*"CHANGE LIST 7". 
2920 GOSUB2510:REM* YES- NO· 
2930 IFA$=·N·THEN Fl=-l:RETURN 
2940 GOSUB2560:REM* WHAT MONTH-
2950 GOSUB2840:RETURN 
2960 
2970 REM *** ADD TOTALS *** 
2980 x=0 
2990 FORJ=lT012 
3000 X=X+Q(F,I,J):NEXTJ:RETURN 
3010 FORK=0TO T-2 
3020 BL(F)=B L(F)+C(K):NEXTK 
3030 RETURN 
3040 
3050 
58000 REM-SAVE PROGRAM BY HOWARD BICKING 
58010 PRrNT·{CLEAR){02 DOWN)·:FORI=2T06 STEP2 
58020 N4=I*5:GOSUB58190:N5$=N4$ 
58030 N4=PEEK(40+I) :GOSUB58190:N6$=N4$:N4=PEEK(4 

HI) :GOSUB58190 
58050 PRINT-S9-+NSS- POKE-40+I R,RN6S-:POKE-4l+I-

,-N4S:NEXT 
58060 PRINTRS8l30 POKE42,RN6S R:POKE43,-N4S-:END 
58080 PRINT·GOTO 5Bl10 
58090 POKE 158,5:FORI=0T07:POKE623+I , 13:NEXT:PRI 

NT·{HOME)·:END 
58110 PRINT :PRINT·{CLEAR){REV){03 DOWN){03 RI 

RIGHT)YOU MAY NOW SAVE THIS PROGRAM 
58130 POKE42,0l6:POKE43,032:END 
58190 N4$=RIGHT$(·00·+RIGHT$(STR$(N4),LEN(STR$(N 

4»-1),3):RETURN 
58200 GOSUB 59010:END 
59010 POKE 42 , 187:POKE 43 ,022 
59020 POKE 44 ,057:POKE 45 , 023 
59030 POKE 46 ,016:POKE 47 ,032 ,. 
59090 RETURN ... 

MAIL ORDER: Add $1.25 shipping and handling 
(S3.liOfof c.o.D.~ __ add 3% (caRlI 

MIaaouri resldenlo Include 4.8% 
payable U.S.$, U.S. Bank -....--

1 



VIC High-res Plotter
Sal Rociti

Ifyou need to illustrate something graphically, few

options are superior to plots. This program, especially

useful to students studying algebra, creates a high res

olution picture of a mathematical equation. After seeing

a plot, press the RUN/STOP and RESTORE keys at

the same time to return the screen to its normal state.

"Y = F (X) Plot Program" is a high resolution plot

program for a 5K VIC-20. It plots equations in the

form Y = F (X), e.g., Y = SIN (X). It is basically

written as a high school level educational program

to allow a student to select an equation, envision

how it plots, and select the X and Y axes limits. If

the student selects the axes limits incorrectly, he

can try again. The program builds VIC's custom

characters "on the fly" as values of Y are com

puted. Prior to the plot, it draws on the screen

the X and Y axes limits selected by the student.

The program breaks the VIC-20 screen into

20 columns of characters, 20 characters high, in

the upper left corner of the screen. It further sub

divides each character column into eight dot col

umns, creating a matrix of 160 dots by 160 dots,

or a total of 25,600 dots.

Lines 1 through 7 are the initial setup of the

program. Lines 3 and 4 clear the custom character

section of the RAM to all blank characters, i.e.,

512 locations starting at 7168. Lines 6 and 7 set up

the screen to allow selection of the equation to be

plotted at location 550. The program is restarted by

typing RUN 9.

Lines 9 through 47 allow selection of X and Y

axes limits by the user through the use of INPUT

prompts. These steps also do reasonableness

checks on the inputs and prompt if there is an

error. Lines 30 and 40 enter the X axis limits as

string variables C$ and D$. This was done because

of an idiosyncrasy of the VIC-20 that does not

accept the tt key as a numeric entry. Subroutine

5000 is used to convert the allowed values of tv to

numerics. Line 47 activates subroutine 6000 when

Y is typed. Subroutine 6000 will be explained

below.

Lines 48 through 230 plot the X axis using the

INPUTted values of A, B, C and D from lines 10,

20, 30 and 40. Lines 50-80 calculate the numeric

distance between horizontal dots. Line 90 tests if

the axis is off the screen and skips to line 191.

Lines 92-130 calculate the position of the X axis in

numbers of characters from screen bottom and

number of dots left over. Lines 140-230 create the

0 "TH" custom character and POKE it across the

screen. Line 85 selects the screen and border color.

Line 192 and 195 select character color (in this

case, dot color). Line 191 invokes the custom

character RAM locations.

Lines 240-440 plot the Y axis. Line 250 skips

the entire routine if the Y axis is off the screen.

Lines 255-330 create the 1 "TH" custom character,

i.e., a vertical line at the correct dot column. Lines

340-440 POKE the 1 "TH" custom character verti

cally at the correct screen position. As this is

accomplished, each POKE location is tested to see

if it's not blank, that is, to test where the crossing

of the X axis occurs. When this is sensed, the 1

"TH" custom character is logically ORed with the

0 "TH" custom character to create the 2 "TH"

character. This is accomplished by lines 380-430.

The equation's high-resolution plot is ex

ecuted by lines 490-780. Calculation of Y amplitude

(YA) is treated as dot columns within character

columns. For each character column, custom

characters are made up "on the fly" as necessary

by lines 520-770. The amplitude of Y (YA) is calcu

lated by line 560 in numbers of dots from screen

bottom. Line 570 finds the number of characters

from screen bottom and 580 finds the excess

number of dots. 600 calculates the character screen

position and the dot row at the dot column being

processed. 610-765 logically OR this dot with any

other dots on the screen at the character location

Tracking a sine wave on the VIC-20 with "Hi-Res Plotter."
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VIC High-res Plotter 
Sol ROClI! 

If you /l eed 10 illustrate sOlllelhing graphically, few 
options are superior to plots. This progralll , especially 
lIseflll lo students silldyi/lg algebra, creates a high res 
01 III iOI1 pictll re of a lIIathematical eqllatioll . After seei IIg 
a plot, press the RUN/STOP alld RESTORE keys at 
the sallie till1e to retum the screen to its lIorlllal stnte. 

" Y = F (X) Plot Program" is a high reso lution plot 
p rogram for a 5K VIC-20.' 1t plots equations in the 
form Y = F (X), e .g ., Y = SIN (X). It is basica lly 
w ritten as a high school level educa tional program 
to a llow a student to select an equation, envision 
how it plots, and select the X and Y axes limits. If 
the student selects the axes limits incorrectly, he 
can try aga in . The program builds VI C's custom 
cha rac te rs "on the fl y" as va lues of Y are com
puted . Prior to the plot, it draws on the screen 
the X and Y axes limits selected by the student . 

The program breaks the VIC-20 screen into 
20 columns of characte rs, 20 characte rs high, in 
the upper le ft corner of the screen. It furthe r sub
divides each characte r column into eight dot co l
umns, crea ting a matrix of 160 dots by 160 dots, 
or a total of 25,600 dots. 

Lines 1 through 7 a re the initial setup of the 
program . Lines 3 and 4 clea r the custom cha racter 
section of the RA M to all blank cha racters, i.e., 
512 loca tions starting at 7168. Lines 6 and 7 se t up 
the screen to allow selection of the equation to be 
plotted at loca tion 550. The progralll is restnrted by 
typing RUN 9. 

Lines 9 th rough 47 allow selecti on of X and Y 
axes limits by the use r throug h the use of INPUT 
prompts. These s teps al so do reasonableness 
checks on the inputs and p rompt if the re is an 
e rror. Lines 30 and 40 enter the X axis limits as 
s tring va ria bles C$ and 0 $. This was done because 
of an idiosyncrasy of the VIC-20 tha t does not 
accept the 'ff key as a numeric entry. Subrou tine 
5000 is used to convert the allowed va lues of 'ff to 
numerics . Li ne 47 activates subroutine 6000 w hen 
Y is typed . Subroutine 6000 will be explained 
below . 

Lines 48 th rough 230 plot the X axis using the 
INPUTted va lues of A, B, C and 0 from lines 10, 
20, 30 and 40. Lines 50-80 ca lculate the numeric 
dis tance between horizontal dots. Line 90 tests if 
the axis is off the screen and skips to line 19l. 
Lines 92-130 calculate the position of the X axis in 

numbers of cha racters from screen bottom and 
number of dots left over. Lines 140-230 crea te the 
o "TH" cus tom charac ter and POKE it across the 
screen. Line 85 selects the screen and border color. 
Line 192 and 195 select character color (in this 
case, dot color). Line 191 invokes the custom 
character RAM loca tions. 

Lines 240-440 plot the Y axis. Line 250 skips 
the entire routine if the Y axis is off the screen. 
Lines 255-330 create the 1 "TH" custom cha racter, 
i.e., a ve rtica l line at the correct dot column . Lines 
340-440 POKE the 1 "TH" custom character ve rti
ca lly at the co rrect screen position . As thi s is 
accomplished , each PO KE loca tion is tes ted to see 
if it's not blank, that is, to test where the crossing 
of the X axis occurs. When this is sensed , the 1 
"TH" cus tom characte r is logica lly O Red with the 
o "TH" custom character to create the 2 "TH" 
character. Th is is accomplished by lines 380-430. 

The equation's high-resolution plot is ex
ecuted by lines 490-780. Calculation ofY amplitude 
(Y A) is trea ted as dot columns within charac ter 
columns. For each cha racter column, custom 
cha racters are made up "on the fl y" as necessa ry 
by lines 520-770. The amplitude of Y (Y A) is calt u
la ted by line 560 in numbers of dots from screen 
bottom. Line 570 finds the number of characters 
from screen bottom and 580 find s the excess 
number of dots . 600 ca lculates the character screen 
position and the dot row at the dot column being 
processed . 610-765 logica lly O R thi s dot with any 
othe r dots on the screen at the cha racter location 

Trackillg a sille wave 0 11 lile V IC-20 w ilh " Hi-Res Ploller." 
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being processed. These dots were on the screen

from previous calculations of Y or the X and Y
axis plot.

Avoiding Screen Clutter

If at line 47 Y was typed, then line 775 invokes

subroutine 6000. The VIC-20 is limited to 64 cus

tom characters. If the equation to be plotted is

very complicated, e.g., Y = SIN (2X), the 64 char

acters are used up; then the program starts using

screen RAM locations as custom locations, and

the screen clutters. Subroutine 6000 starts a search

of the screen RAM to see if any custom characters

with character column just completed are identical

to previously generated characters; if so, they are

replaced by the earlier generated character. Sub

routine 6000 finds the last custom character

("N"TH) created and sets the scan direction. Sub

routine 8000 is called by 6000 and does the actual

character comparisons and replacement.

Note: The ir(pi) characters in lines 25 and 5000-5110 are

obtained by holding down the SHIFT key and typing the

fbiparrow) key.

1 REM INITIALIZATION

3 FORG=7168+32*8 TO 7168+32*8+7

4 POKEG,0:NEXTG

6 PRINTn[CLEAR}";:PRINTSPC(1);:PRINT"Y=F(X) "
PLOT PROGRAM"

7 PRINT"{03 DOWN}";:PRINT"ENTER Y=F{X) @ 550

AND THEN RUN9"

8 LIST550

9 PRINT"{CLEAR}";:PRINTSPC(1) ; :PRINT"Y=F(X) "

PLOT PROGRAM{02 DOWN}"

10 INPUT"Y-MIN VALB;A

20 INPUT"Y-MAX VAL";B

23 IFA>=BTHENPRINT"{03 D0WN}AXIS INCORRECTLY "

INPUT-START OVER!":STOP

25 PRINT"{02 DOWNjREM TRIG FUNC LENGTH OF X-

AXIS < = 2=. SELECT +OR-2? , 9 , if/2 , OR NU

M-BER.

26 PRINT"{02 DOWN}"

30 INPUT"X-MIN VAL";CS

40 INPUT"X-MAX VAL";DS

43 GOSUB5000

45 IFC>=DTHENPRINT"{03 DOWN}AXIS INCORECTLY I

NPUT-START OVER!":STOP

47 INPUT"PLOT BREAK? TYPE Y N{03 LEFT}";ZS

48 REM X-AXIS PLOT

50 YS=ABS(B-A)

60 XS=ABS(D-C)

80 XD=XS/160

85 POKE36879,104

90 IF(A<0ANDB<0)OR(A>0ANDB>0)THENGOTO191

92 AA=ABS(A)

95 YA=INT(24+8*20*{AA)/YS)

121 T=7168:V=7175:GOSUB2000

127 NB=INT{YA/8)

130 ND=YA-8*NB

140 N=7175-ND

150 POKEN,255

190 CD=22-NB

191 P0KE36869,255:PRINT"{CLEAR}"

194 FORG=38400TO38905

195 POKEG,lrNEXTG

197 IF(A<0ANDB<0)OR(A>0ANDB>0)TH£NGOTO250

200 Q=7680+CD*22

210 FORQ=QTOQ+19

220 POKEQ,0

2 30 NEXTQ

240 REM Y-AXIS PLOT

2 50 IF(C<0ANDD<0)OR(O0ANDD>0)THENGOTO500
255 CC=ABS(C)

260 XA=INT(8*20*CC/XS)
270 NB=INT(XA/8)

280 ND=XA-8*NB

290 T=7176:V=7183

310 GOSUB4000

3 20 FORM=TTOV

330 POKEM,R:NEXTM

340 FORZ=7680+NBTO8098+NBSTEP22
350 IFPEEK(Z) O32THENGOTO380
360 POKEZ,1

370 GOTO443

380 FORS=0TO7

390 Y=PEEK(S+7176)

410 X=PEEK(7168+S)

420 POKE(T+8+S),(XORY)

4 25 NEXTS

430 POKEZ,2

440 NEXTZ

490 REM Y=F(X) PLOT

500 N --2

510 X=C-XD

520 FORD=0TO19

525 R=256

530 FORE=0TO7

535 R=R/2

540 X=X+XD

550 Y=(X*X)

560 YA=INT(20*8*(Y-A}/(B-A) )

570 NB=INT{YA/8)

580 ND=YA-8*NB

590 IFNB>=20ORNB<0THENGOTO770

600 Z=8098+D-22*NB

605 ND=ND+1

610 O=PEEK(Z)

620 IFO<NORO=32THENGOTO720

640 IFPEEK(Z)=NTHENGOTO750
7 20 N=N+1

723 IFN=32THENN=N+1

734 FORM=^0TO7

735 J=PEEK(7168+8*O+M)

736 POKE(7168+8*N+M),J

737 NEXTM

750 J=PEEK(7168+8*N+8-ND)

760 P0KE(7168+8*N+8-ND),(JORR)

765 POKEZ,N

770 NEXTE

775 IFZ$="Y"THENGOSUB6000

780 NEXTD

930 END

2000 FORW=TTOV

2010 POKEW,0:NEXTW

2020 RETURN

4000 R=256

4010 FORP=1TOND

4020 R=R/2:NEXTP

4030 RETURN

5000

5010 IFC$=

5020 IFCS =

5 040 IFDS=

5 050 IFCS=

5 060 IFDS=

5 07 0 IFC$»

5 08 0 IFD$ =

5100 IFDS=

5110 IFDS=

-s"THENC$="-3.1416"

-;r/2"THENC$="-1.5708"

5/2"0RD$="+5/2"TH£NDS="1.5708"

s"ORCS="+s"THENC$="3.1416"

2S"ORD$="+2H"THEND$="6.28 32"

9/2"ORC$«"+9/2"THENC$="1.5708"

-5/2"THEND$="-1.5708

-s"THENDS=H-3.1416"

5200 C=VAL(C$):D=VAL(D$):RETURN

6 000 MM=0

6010 IFMM=0THENQQ=0:SS=418:TT=22

6 020 IFMM=lTHENQQ=418:SS=0:TT=-22

6030 FORBB=QQTOSSSTEPTT

6040 CC=8098+D-BB

6050 DD=PEEK(CC)

6060 IFDD=32ORDD<3GOTO6090

6 07 0 IFDD<NANDDD>2ANDMM=0THENBB=418:NEXTBB:MM-1

:GOTO6020

6 08 0 IFDD=NANDDD>2THEMGOSUB8000

6090 NEXTBB
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being processed . These dots were on the screen 
from previous calculations of Y or the X and Y 
axis p lot. 

Avoiding Screen Clutter 
If at line 47 Y was typed, then line 775 invokes 
subroutine 6000. The VIC-20 is limited to 64 cus
tom characters. If the equation to be p lotted is 
very complicated, e.g., Y = SIN (2X), the 64 char
acters are used up; then the program s tarts using 
screen RAM locatIons as custom locations and 
the screen clutters. Subroutine 6000 starts 'a search 
of the screen RAM to see if any custom characters 
with character column just completed are identical 
to previous ly generated characters; if so, they are 
replaced by the ea rlier generated character. Sub
routine 6000 finds the last custom character 
("N" TH) created and sets the scan d irection. Sub
routine 8000 is ca lled by 6000 and does the actua l 
character comparisons and replacement. 

Note: The 7r(pi) characters ill/illes 25 alld 5000-5110 are 
obtained by holdillg dowlI the SHIFT key and typillg the 
t (lIp arrow) key. 

1 REM INTIALIZATION 
3 FORG=7168+32*S TO 7168 +3 2 *8+7 
4 POKEG , 0: NEXTG 
6 PRINT"{CLEAR)"; :PRINTSPC(I) ; : PRINT"Y=F(X) -

PLOT PROGRAM" 
7 PRINT"{03 DOWN)"; :PRINT"ENTER Y=F(X) @ 550 

AND THEN RUN9" 
8 LI ST550 
9 PRINT"{CLEAR)" ; :PRINTSPC (I) ;:PRINT"Y=F(X) 

PLOT PROGRAM{02 DOWN)" 
10 INPUT"Y- MIN VAL";A 
20 INPUT"Y- MAX VAL " oe 
23 IFA>=BTHENPRINT"{03 ooWN)AXIS INCORRECTLY -

INPUT-START OVERI":STOP 
25 PRINT "{02 oOWN)REM TRIG FUNC LENGTH OF X

AXIS <=2 ~ . SELECT +OR- 2~ , ~,;/~, OR NU 
M- BER. 

26 PRINT"{02 DOWN)" 
)0 INPUT "X- MIN VAL";C$ 
40 INPUT"X- MAX VAL"jOS 
43 GOSUB5000 
45 IFC> =oTHENPRINT" {03 oOWN)AXIS INCORECTLY I 

NPUT- START QVER !": STOP 
47 INPUT"PLOT BREAK? TYPE Y N{03 LEFT)";Z$ 
48 REM X- AXIS PLOT 
50 YS=ABS(B-A) 
60 XS=ABS (O- C) 
80 XO=XS/160 
85 POKE36879 ,104 
90 IF(A<0ANoB<0)OR(A>0A NoB>0)T HENGOTOI91 
92 AA=ABS (A) 
95 YA=INT(24+8*20*(AA) / YS) 
121 T=7168 : V=7175:GOSUB2000 
127 NB=INT(YA/ B) 
130 ND=Y A-8*NB 
140 N=7175-NO 
150 POKEN , 255 
190 Co=22-NB 
191 POKE36869 , 255 : PRINT"{CLEAR)" 
194 FORG=38400T038905 
195 POKEG,l:NEXTG 
197 IF(A<0ANoB<0)OR(A>0ANOB>0)T HENGOT0250 
200 Q=7680+CO*22 
210 FORQ=QTOQ+19 
220 POKEQ , 0 
230 NEXTQ 
240 REM Y- AXIS PLOT 
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25 0 IF(C<0ANOO<0)OR(C>0ANOo>0)THENGOT0500 
255 CC=ABS(C) 
260 XA=INT(8*2"·CC/XS) 
270 NB=INT(XA/8) 
280 ND=XA-8*NB 
290 T=7176:V=7183 
310 GOS UB4000 
320 FORM=TTOV 
330 POKEM , R:NEXTM 
340 FORZ=7680+NBT08098+NBSTEP22 
350 IFPEEK(Z) <>32THENGOT0380 
360 POKEZ,l 
370 GOT0440 
3B0 FORS=0T07 
390 Y=PEEK(S+7176) 
410 X=PEEK(7168+S) 
420 POKE(T+8+S) , (XORY) 
425 NEXTS 
430 POKEZ, 2 
440 NEXTZ 
490 RE M Y=F(X) PLOT 
500 N ' 2 
510 X=C- XO 
520 FORo=0TOI9 
525 R=256 
530 FORE=0T07 
535 R=R/2 
540 X=X+XO 
550 Y=(X*X) 
560 YA=INT (2 0* 8 *(Y-A)/(B-A » 
570 NB=INT(YA/8) 
5813 ND=YA- 8 *NB 
590 IFNB>=200RNB<0T HENGOT07?0 
600 Z=8098+D- 22*NB 
6135 ND=ND+l 
6 10 O=PEEK(Z) 
620 IFO<NORO=32THENGOT0720 
640 IFPEEK(Z)=NT HENGOT0750 
7213 N=N+l 
723 IFN= 32T HENN=N+ l 
734 FORM= 0T07 
735 J=PEEK(716B+8*O+M) 
736 POKE(7168+8*N+M),J 
73 7 NEXTM 
750 J=PEEK(716B+B*N+8-No) 
760 POKE(7168+8*N+B-ND ) , (JORR) 
765 POKEZ,N 
770 NEXTE 
775 IFZ $="Y"T HENGOSUB6000 
7813 NEXTD 
930 END 
2000 FORW=TTOV 
2 010 POKEW,0:NEXTW 
2020 RETURN 
4000 R=256 
4010 FORP= ITONO 
4020 R=R/2:NEXTP 
4030 RETURN 
50130 IFC$=" - 2;"THENCS = "- 6 . 2832 
513113 IFC$E "- ; "THENC$=" - ).1416" 
50 20 IFC$=" - ; / 2"THENC$=" - 1.5708" 
5040 IFOS ="./ 2"ORDS= "+. / 2"THENDS= "1.570S" 
5050 IFCS=". "ORC$ z "+."THENC$="3.1416" 
5060 IFDS= "2. "ORDS=" +2;" THEND$="6 . 2832" 
5070 IFC$=";/2"ORC$= "+;/2"THENC$="1.5708" 
5080 I FDS=" ii"O ROS= • Tit "T HEND$=" 3 . 1416" 
5100 IFO$= "-;/2 " THE NO$=" - 1.5708 " 
5110 IFO$ ="-; "THENO$=" - 3 . 1416" 
5200 C=VAL(C$) : OzVAL(O$):RETURN 

60130 MM=0 
6010 IFMM=0THENQQ=0:SS=418:TT=22 
6020 IFMM=ITHENQQ=418:SS=0 , TT=- 22 
6030 FORBB=QQTOSSSTEPTT 
6040 CC=8098 +0- BB 
6050 oO=PEEK(CC) 
6060 IFoo=320Roo<3GOT06090 
6070 IFDO<NANDDO>2ANDMM=0THENBB=418:NEXTBB : MM=1 

: GOT06020 
6080 IFDO=NANDDD)2TP.ENGOSUB80e9 
6090 NEX TBB 
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V 6 FOURACROSS

Vertical game for two players;

Similar to tic-tac-toe. $9.95

V 10 SNAKE

Like the Arcade game SURROUND.

One or two players. 59.95

V 12 BREAKOUT

Adaption of the classic

Ping-Pong against the wall. All

timefavohte. S9.95

V 78 BRICK

The computer has a brick float ia'
across the screen and it

disappears before it hits the

window. You have to stop the

brick before it breaks the

glass. S7.95

V 79 SHOOT

You have to shoot a moving

object. The game has five

different skill levels. $7.95

V 80 REVERSE

This game is played with two

sets of pegs. The board starts

with a set of pegs at each end

and you must reverse them.

S7.95

V 81 CAPTURE

You have to capture the two

beasts by containing them in

the brick cage that you build.

It has nine skill levels. $9.95

V 82 WORLD CAPITALS

An entertaining and educational

variation ol STATE CAPITALS.

$9.95

V 83 JACKPOT

You must see this one armed

bandit in action to believe it.

Full color graphics and sound.

57.95

V 84 STATE CAPITALS

The computer displays a stale

orcapital; the student types

in the corresponding capital or

state. Even corrects spelling

mistakes. S9.95

V 85 HANGMAN

Unbelievable graphics and sound

with a twist of humor. Kids of

all ages will love this one.

59.95

V 86 TAC-TAC-TOE

The perennial favorite, a

fast-paced colorful game. Try

if you can to beat the VIC.

57.95

V 87 MEMORY

The VIC challenges your memory

to the ultimate degree. Just

like the oldT.v.show

Concentration. $9.95

V 88 MATCH

Hand and eye coordination are a

must in this game. Beat the

clock and get the maximum

numberof points. S7.95

V 89 MONKS

A devilish game of logic. It

will have you glued to the VIC

fordays. 57.95

V 428 INTRUDER-SCRAMBLE

Just as fine as the arcade

game. Machine language.

A must! $19

V 91

V 92

V107

V108

V151

V152

V153

MOSAICS

A variation of Rubies cube for

the VIC. This game has never

been seen before for any

computer. We wrote the program

but could not solve the puzzle.

S9.95

SENKU

If you like thinking logically,

this one will challenge you all

the way! Based on the

populargame of Mastermind.

$7.95

MAGIC PAD

A mini-version of Visi-Calc for

the VIC. Allows storage and

retrieval of data from

cassette: invaluable for

personal and business use-

Turns VIC into the perfect

record keeper. S20.00

BINARYNUMBERS
This program is designed to

introduce you to the binary

number system and the

conversion to binary from base

lOnumbersandback. S9.95

BOMBER

You must decide who you want to

flyfor.Youthengettopicka

target and your experience

level. S9.95

BIZZ-BUZZ

Math game that tests the

student on division by 2&3.

Good lor elementary school

students. With color and sound.

59*95
MISSILE COMMAND

You have three bases and you

must destroy as many space

ships as you can before you run

out of missiles. 59.95

TANK VS. UFO

The tank is moving back and

forth along the base and you

must shoot the UFO before it

A

UIC'20
The friendly computer

BIORHYTHM

Just like the biorhythm charts

you find in books. 59.95

BLACKJACK

Just like Blackjack in the

casinos. S14.95

BEST STRAIGHT LINE

This program finds the equation

for the best straight line

through the desired points on a

graph. $9.95

SNAKMAN

PacmanfortheVIC. 524.95

ASTROBASE-2001

Destroy the alien invaders from

space as they attack your

planet. Requires 3K memory

expander. S9.95

SUBROUTINES

The use of this standard pro

gramming technique allows you

to save much room and effort.

Typical uses are stressed,

514.95

ACATHAS NINE LIVES

You're an alley cat who is trying

desparately to defend himself

from unidentified deadly objects.

Fast paced game. $7.95

PSYCHIC MISSILES

The object of the game is to

guess where the target will be,

then fire the missile! This pro

gram will exercise your psychic

ability. Requires

S9.95

By Richard Leiman

BEECHAGOTCHA

Play "Beecha Gotcha." If the

harpoon hits the monster fish,

I "beecha." II the monster eats

the boat, I "gotcha." Requires

3K expander. $9.95

Sy Richard Leiman

AIR ATTACK

You must shool down enemy

aircrafts with your limited

supplyofmissiles. 57.95

V199

V299

V300

V301

V302

shoots you. $9.95

commodore Cz
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AMERICAN PERIPHERALS 

FOUR ACROSS 
Ver1icalgame for two players; 
similar 10 lic-tac-loe. $9.95 
SNAKE 
Like Ihe Arcade game SURROUND. 
Oneorlwoplayers. $9.95 
BREAKOUT 
Adaption of the classic 
Ping-Pong against the wall. All 
lime lavorile . 59.95 
BRICK 
The computer has a brick 1I0ai 
across the screen and it 
disappears before it hils the 
window. You have 10 stop Ihe 
brick before it breaks the 
glass. 57.95 
SHOOT 
You have 10 shoot a moving 
object. The game has five 
dillerent skill levels. $7.95 
REVERSE 
This game is played with two 
sets of pegs. The board starts 
wi th a set o f pegs al each end 
and you must reverse them. 
57.95 
CAPTURE 
You have to capture the two 
beasts by containing them in 
the brick cage that you build. 
II has nine skill levels. 59.95 
WORLD CAPITALS 
An enterlalning and educational 
variation of STATE CAPITALS. 
$9.95 
JACKPOT 
You must see this one armed 
bandit in action to believe it. 
Full color graphics and sound. 
$7.95 
STATE CAPITALS 
The computer displays a state 
orcapital; the student types 
in the corresponding capital or 
state. Even corrects spelling 
mistakes. $9.95 
HANGMAN 
Unbelievable graphics and sound 
with a twist of humor. Kids of 
all ages will love this one. 
$9.95 
T AC-T AC· TOE 
The perennial favorite, a 
last-paced colorful game. Try 
il you can to beat the VIC. 
57.95 

.. 
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516-226-5849 
V 87 

V 88 

MEMORY 
The VIC challenges your memory 
to the ultimate degree. Just 
like the old T.V. show 
Concentration . $9.95 
MATCH VIC:: 20 

V 89 

Hand and eye coordination are a 
must in this game. Beat the 
clock and get the maximum 
numberol points. 57.95 
MONKS 
A devilish game of logic. It 
will have you glued to the VIC 
lordays. $7.95 

INTRUDER-SCRAMBLE 
Just as fine ·as the arcade 
game. Machine language. 

The friendl y computer 

t,~'·~·'··r-~ ." .~:~ 
VI 90 

VI 91 

VI92 

BIORHYTHM 
Jusllike the biorhythm charls 
you lind in books. $9 .95 
BLACKJACK 
Just like Blackjack in the 
casinos. 514.95 
BEST STRAIGHT LINE 

A must! $19.95 This program finds the equation 
forthe best straight fine 

V 90 

V 9 1 

V 92 

VI07 

vloa 

VI SI 

V152 

V153 

MOSAICS 
A variation of Rubies cube for 
the VIC. This game has never 
been seen before for any 
computer. We wrote the program 
but could nol solve the puzzle. 
59.95 

SENKU 
If you like thinking logically, 
this one will challenge you all 
Ihe way! Based on the 
popular game 01 Mastermind. 
$7.95 

I 
VI94 

VI 97 

through the desired points on a 
graph. 59.95 
SNAKMAN 
Pacman lor theVIC. 524.95 
ASTROBASE-2001 
Destroy the alien invaders from 
space as they attack your 
planet. Requires 3K memory 
expander. 59.95 
SUBROUTINES 

MAGICPAQ 
A mini-version of Visi-Calc for 
the VIC. Allows storage and 
retrieval of data from 
casselle; Invaluable for 
personal and business use. 
TurnsVIC into the perfect 
record keeper. $20.00 
BINARY NUMBERS 
This program is designed to 
introduce you to the binary 
number system and the 
conversion to binary from base 
10 numbers and back. $9.95 
BOMBER 
You must decide who you want to 
fly lor. You then gel to pick a 
target and your experience 
level. 59.95 
BIU ·BUU 
Math game Ihallests the 
student on division by 2&3. 
Good for elementary school 
stl!.dents. With color and sound. 
59.95 
MISSILE COMMAND 
You have three bases and you 
must destroy as many space 
ships as you can belore you run 
out of missiles. $9.95 
TANK VS. UFO 
The tank is moving back and 
lorth along the base and you 

VI99 

V299 
~ I _ ... ~
~.) 
, , 

V300 

V301 

V302 

The use 01 this standard pro
gramming technique allows you 
to save much room and ellorl. 
Typical uses are stressed. 
514.95 
A CAT HAS NINE LIVES 
You're an alley cat who is trying 
desparately to defend himself 
from unidentified deadly objects. 
Fast paced game. $7.95 
PSYCHIC MISSILES 
The object of the game is to 
guess where the larget will be. 
then fire the missile! This pro
gram will exercise your psychic 
ability. Rcquires 
$9.95 
By Richard Leiman 
BEECHAGOTCHA 
Play "Boocha Gotcha." If the 
harpoon hils the monster lish. 
I "beecha. " If the monster eats 
the boat, I "gotcha." Requires 
3K expander. $9.95 
By Richard Leiman 
AIR ATTACK 
You must shoot down enemy 
aircrafts with your limited 
supply 01 missiles. 57.95 

r: ----Please send me the 
must shoot the UFO belore it I 

CDrnn'DdDSri~!5 c= I 
VIC 1982 CATALOG 
AMERICAN PERIPHERALS 
122 Bangor Street 
Lindenhurst, NY 11757 

.:1 
I 
I NAME ______________________ _ 

WRITE FOR FREE 
SOFTWARE CATALOG 

I ADDRESS I 
CITY _________ STATE _ _____ _ 

&.: __ ------_--- C= N:..------ ---.I 



6100 RETURN

8000 FORGG=DTO0STEP-1

8003 IFMM=0THENUU=0:VV=19:WW=1

8004 IFMH=1THENUU=19:W=0:WW=-1

8010 FORRR=UUTOVVSTEPWW

8020 HH=8098+GG-22*RR

8030 II=PEEK(HH)

8040 IFII=32ORII=NTHENGOTO8120

8050 FORJJ=1TO8

8060 KK=7167+8*II+JJ

8070 LL=7167+8*N+JJ

8 090 IFPEEK (KK) OPEEK (LL) THENJJ = 8 :G0T08110

8100 IFJJ=8THENPOKECC,II:N=N-1:IFN=32THENN=31

8 105 IFJJ=8ANDMH=0THENRR=19:GG=0

8106 IFJJ=8ANDMM=1THENRR=0:GG=0
8 110 NEXTJJ

8120 NEXTRR

8130 NEXTGG

8 140 RETURN (£

THE INTERNATIONAL USER'S

CASSETTE MAGAZINE FOR

I 20 I
Load

VIC 20™OWNERS
The only monthly cassette which exchanges ideas

and gives you "READY TO RUN" educational, ad

venture, utility, and game programs. Send for infor

mation, NOW- Send to: Load 20 Magazine, 550

Grant Avenue, Junction City, Kansas 66441.

(VIC-20 is a trademark of Commodore Business Machines. Inc.)

POCKET A WINNER!

PRODUCT LIST

•Tox Helper, 1040 & Schedule A S16.95

■Mail Helper 16.95

■Slock Helper 16.95

■Check Helper 16.95

'General Ledger 19.95

'Accounts Poyoble 16.95

'Accounts Receivable 16.95

'Inventory 16.95

'Order/Invoice 16.95

'Suppliers 14.95

'Customers 14.95

'Payroll (Checks, etc.) 29.95

Word Pauer 19.95

^(Mlagreeable Software

Available (or: Cassette: Disk (add $2 to list price}: Printers (VIC 1515 & 1525
IEEE-488. Forms available).

Buy ill •• tottwin ii onci for W&95 ind uvt «7 !*=■'

SOFTWARE
A DIVISION OF PM BUSINESS SERVICES

4400 Arden View Ct. St. Paul, MN 55112 (612)633-0891

Write today for free catalog! VIC-20 is a tm of Commoaore computer Sysiems

ft*
COMPUTEi's

First Book Of VIC
The newest title in COMPUTERS First Book series...

Our First Book ofVIC contains the best of our VIC articles and applications

published since the summer of 1981. In one convenient spiral bound volume,

you'll find approximately 200 pages of information.

□ Chapter 4: Color and Graphics

□ Chapter 5: Maps and Specifications

□ Chapter 6: Machine Language

□ Chapter 1: Getting Started

□ Chapter Z: Diversions — Recreation

and Education

□ Chapter 3: Programming Techniques

In addition to material previously published in COMPUTE!, several of the articles

and programs including a screen print program, append, tutorials on screen

formatting and keyboard input and others, are being published for the first time.

Order your copy of COMPUTErs First Book Of VIC today by calling TOLL FREE:

800-334-0868
In NC Call 919-27S-9809

€12.95 plus S2 shipping and handling. MasterCard, Visa, and American Express accepted, or

send your check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.

US Kinds only. Foreign order add $5 for air mail, S2 for surface delivery.

6100 
8000 
8003 
8004 
8010 
8020 
8030 
8040 
8050 
8060 
8070 
8090 
8100 
8105 
8 106 
8 11 0 
8 1 20 
8130 
8140 

RETURN 
FORGG=DT00STEP- l 
IFMM=0THENUU=0 : VV =1 9:WW=1 
IFMM=lTHENUU=19:VV=0:WW=-1 
FORRR=UUTQVVSTE PWW 
HH=8098+GG - 22*RR 
II=PEEK (HH) 
I FI I =320RI I =NT HENGOT081 2 0 
FORJJ=l TOB 
KK=7167+8*II+JJ 
LL=7167+8*N+JJ 
IFPEEK(KK )<> PEEK(LL)THENJJ =8 : GOT08 110 
IFJJ=8THENPOKECC ,II: N= N- l : IFN= 3 2THENN=31 
IFJJ=8ANUMM= 0THENRR=19 : GG=0 
IFJJ=8ANDMM=lTHENRR=0:GG=0 
NEXTJJ 
NEXTRR 
NEXTGG 
RETURN 

\lIC-;2o 
~FrWAI2E', 

frJ/ 
( / ) "'\ \ .14if1v: 
~ 

POCKET A WINNER! 
PRODUCT LIST 

' Tox Helper. 10040 & Schedule A ................. . . . ... ' . , ..... S16.95 
' tv\oil Helper .... ... ............................ • ....•........ 16.95 
' Slock Helper .........................•...•.. . . • ............. 16.95 
' Check Helper ...... . ... ..... ....... .. ...... • _ ... ,_ ..• _ ....•... 16.95 

THE INTERNATIONAL USER'S L020ad CASSETTE MAGAZINE FOR 

· ·Generolledger ........ ..... . . ... _. , ..•....• _ ...•...•......... 19.95 
•• AccounTS Payable ............ . ....•...•....•.. . . • ... • ......... 16.95 
.. AccounTS i!eceiyoble . . . . . . . . . .• ..... .•. . . . .. ...... . ......... 16.95 
" Jnyentory .. ................................. .. .. . ......... 16.95 
"Orderllnyoice ......... ... ...... ..... . .. . .... ............. 16.95 
"Supplie l'1 ... .. . ........ .. ... • ... • ...•....•... . ... • ... . ..... 14.95 
" Customers . . ...... . ........ .. ...•.. ... .. .. . .. • . ..•......... 1 .. . 95 

VIC 20™OWNERS 
The only monthl y cassette which exchanges ideas 
and gives you "REAOY TO RUN" educational, ad
venture, utility, and game programs. Send for infor
mation, NOW, Send to: Load 20 Magazine, 550 
Grant Avenue, Junction City, Kansas 66441. 

(V IC·20 is a trademark of Commodore Businen Machines, Inc.1 

"Payroll ~ Checlcs, etc.) ...... . ................ .. ............. 29.95 
Word Pauer .. . .............. . ........... . . .... ... .. ........ 19.95 

' (M)agreeable Sotlware 
•• Ayailable lor: Cassette: Disk (add $2 10 liST pritel: PrinTers IVIC 151S & 1525. 

IEEf-48B. Forms avail~blel. 
Illy . 11 " Mllwan IT I!'ICIIIr SSIIUI5.11d u n 147.651 

&II ~!N!!!~~~~ICES 
4400 Arden View Ct. St. Paul, MN 55112 ~612}633.0891 

Write today for fr .. catalogl VIC·20 IS a Tm at Comrnooore COmOUlf!1 SySTems 

/ COMPUTE!'s 
First Book Of VIC 

The newest title in COMPUTE!'s First Book series ••• 
Our First Book of VIC contains the best of our VIC articles and applications 
published since the summer of 1981, In one convenient spiral bound volume, 
you'll fmd approximately 200 pages of information, 

o Chapter 1: Getting Started 0 Chapter 4: Color and Graphics 
o Chapter 8: Diversions - Recreation 0 Chapter B: Maps and Specifications 

and Education 0 Chapter 6: Machine Language 
o Chapter 3: Programming Techniques 
In addition to material previously published in COMPUTE!, several of the articles 
and programs including a screen print program, append, tutorials on screen 
formatting and keyboard input and others, are being published for the flrst time, 

Order your copy of [JOMPUTE!'s First Book Of VIC today by calling TOLL FREE: 

800-334-0868 
In BC Ca1l919·878·9809 

812.95 plus .2 shipp!n8 and handllng. MasterCard, Visa, and American Express accepted, or 
send your check or money order to: COMPUTEI Books, P.o, Box 5406, Greensboro, He 27403. 
us funds only. Foreign order add $5 for air mali, $2 for surface dellvery, 



THE ARFON MICRO VIC 20
EXPANSION CHASSIS FEATURES

■ 7 expansion slots

• Ail aluminum construction

• Large power supply with torodtal transformer

• 5 volt supply direct to expansion board for more

reliable operation

• Low voltage output jack

• Detachable cover protects cartridges

• Houses VIC and Expansion in one portable unit

■ Holder for RF modulator

• Supports all VIC 20 cartridges from Arfon Micro,

Commodore and others

VIC 20 HARDWARE FROM ARFON MICRO

•8K CMOS Static RAM

• 16K CMOS Static RAM

DR. WATSON COMPUTER LEARNING SERIES

• Beginners Assembly Language Programming Manual

for the VIC 20

VIC 20 SOFTWARE FROM ARFON MICRO

BALDOR'S CASTLE is a fast moving real time adven

ture. Can you fight off 9 different types of monsters

with just your bare hands or will you need bow & arrow,

magic sword, potions and more to steal Baldor's gold?

Fast on-screen graphics make this the adventure of a

lifetime (if you live.) Game cartridge. (More fun with

joystick.)

TOTL. TEXT 2.0 is a full featured word processing pro

gram which allows you to create and format profes

sional looking documents. $25.

TOTL. TEXT 2.5 has all the features of TOTL. TEXT 2.0

plus up to 4 heading lines per page, footing line every

page, footnotes, keyboard input for form letters,

special characters for printer, right justify, and 3K addi

tional working memory for editing. $35

TOTL TIME MANAGER 2.0 allows you to create per

sonal or business schedules, calenders of events, and

checklists of activities. Prints 56 different bar chart for
mats. $25

VIC 20 is a registered trademark of

Commodore Business Machines.

RESEARCH ASSISTANT 2.0 allows you to keep track of

reference data and create sorted keyword cross

reference lists. Keep data on reference sources: author,

title, bibliography. Keep reference notes: page(s), text,

up to 12 key words, date(s). $25

TOTL LABEL 2.0 mailing fist and label program features

easy editing, add or delete labels, define your own

labels (width, length, number of printed lines), sort

alphabetically or numerically and more. $20.

ALL TOTL 2.0 series programs work with tape

and/or disk and require VIC 20, 8K expansion,

cassette deck and/or disk drive, VIC printer

or RS-232 printer.

MINVIC cassette programs allows soft

ware written for the unexpanded \

to run with memory expansion in

stalled. $5

^VAA/ *s* your VIC
Dealer, or Contact

ARFON

MICROELECTRONICS, U.S.

111 Rena Drive

Lafayette, LA 70503

(318)988-2478

THE ARFOM MICRO VIC 20 
EXPANSION CHASSIS FEATURES 

• 7 expansion slots 
• All aluminum construction 
• Large power supply with torodial transformer 
• 5 yolt supply direct to expansion board for more 

reliable operation 
• Low yoltage output jack 
• Detachable coyer protects cartridges 
• Houses VIC and Expansion in one portable unit 
• Holder for RF modulator 

• Supports all VIC 20 cartridges tram Arlon Micro, 
Commodore and others 

VIC 20 HARDWARE FROM ARFON MICRO 
• 8K CMOS Static RAM 
• 16K CMOS Static RAM 

DR. WATSON COMPUTER LEARNING SERIES 
• Beginners Assembly Language Programming Manual 

for the VIC 20 

VIC 20 SOFTWARE FROM ARFON MICRO 
BALDOR'S CASTLE is a fast moying real time adven· 
lure. Can you fight off 9 different types of monslers 
with just your bare hands or will you need bow & arrow, 
magic sword, pol ions and more 10 sleal Baldor's gold? 
Fasl on· screen graphics make Ihis the advenlure of a 
lifetime (if you live.) Game cartridge. (More fun with 
joyslick.) 

TOTL. TEXT 2.0 is a full featured word processing pro· 
gram which allows you 10 creale and formal profes· 
sional looking documenls. $25. 

TOTL. TEXT 2.5 has alilhe fealures of TOTL. TEXT 2.0 
plus up 10 4 heading lines per page, fooling line every 
page, foolnoles, keyboard inpul for form lellers, 
special characters for prinler, right justify, and 3K addi· 
tional working memory for ediling. $35 

TOTL TIME MANAGER 2.0 allows you 10 creale per· 
sonal or business schedules, calenders of events, and 
checklists of aclivities. Prinls 56 differenl bar chart for· 
mats. $25 

VIC 20 Is a registered trademark of 
Commodore BUSIness Machines. 

RESEARCH ASSISTANT 2.0 allows you 10 keep track of 
reference dala and create sorted keyword cross 
reference lis Is. Keep data on reference sources: aulhor, 
lille, bibliography. Keep reference notes: page(s), text, 
up 10 12 key words, dale(1I). $25 
TOTL LABEL 2.0 mailing list and label program features 
easy ediling, add or delete labels, define your own 
labels (width, lenglh, number of printed lines), sort 
alphabelically or numerically and more. $20. 



The Atari Cruncher
Andrew Lieberman

Many longer programs could benefit from this memory-

saving technique, which saved 7,000 bytes in the music

DATA within the author's music program.

Programs are written every day using DATA state

ments. Often the numbers in these statements

are for SOUND and PLOT commands, and hap

pen to be in the range of 0 to 255. Frequently, the

program loads these numbers into a matrix. This

method of DATA storage is inefficient; it wastes

lots of memory.

There is, however, a way to solve this prob

lem, and an easy way to change already existing

programs to a more compact form. Using the

"Cruncher," I knocked 7K - that's right, 7000

bytes - off a music program. It took about 40

minutes, and that includes debugging. Many

programs can easily be done in half that time.

Each character on the Atari has an ATASCII

value ranging from 0 to 255. Look in your BASIC

Reference Manual, Appendix C. Take, for example,

the letter A. Its corresponding number is 65. By

using this code, we can convert each number

(using one to three digits) to a single character

using only one character. It would be a very tedi

ous process if we took each number, looked it up

on the chart, and then replaced the number in a

program with a single character.

That's where the Cruncher comes in. It won't

do all of the work, but it will do most of it. We

can further save memory by condensing all of

these single characters into one large string instead

of a matrix. This is the big memory saver: each

character in a matrix takes about seven bytes, but

in a string takes only one. So, pull out a program

with a lot of numbers and let's get to work. (Note:

This is a standard procedure. Your program may

require modifications of the process of conversion.

Read through the procedure and think about what

you are doing; otherwise, you may find yourself

hopelessly lost.)

First, type the following subroutine into your

Atari, and LIST it to cassette or disk. This way

you can load it on top of the program to be

converted.

O A=PEEK<136>+PEEK(137)*256=? "WHAT L

INE";:INPUT X:TRAP 320O3sG0TO 32000

32OO0 LI=PEEK(A)+PEEK(A+1> *256: IF LI<

>X THEN A=A+PEEK<A+2>:6DTD 32OO

0
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32001 A=A+1:IF PEEK(A)=90 THEN READ D

:P0KE A,D

32002 GOTO 32001

32003 END

Second, load the program to be converted.

Put in a DIM statement and DIMension a string,

say A$, to the number of numbers in the DATA

statements. If your program READs the DATA

and then puts it in a matrix, get rid of the READ

statements. Otherwise, change a routine like this:

1OO FOR 1=1 TO 1OO:READ A,B:PL0T A,B:

NEXT I

to this:

100 FOR 1=1 TO 1OO:A=ASC(A*(I,I)):B=A

SC (A*(1 + 1, 1 + 1) ) :PL0T fl,B:NEXT I

or better yet:

100 FOR 1=1 TO 1OO:PLOT ASC(A*<I„I>>,

ASC(A*(I+1,I+1)):NEXT I

If your program handles the DATA in a different

way, then it's up to you to figure out the rest of

that part on your own.

Now we are almost ready to convert the

DATA. Before we can put the characters into A$,

we must have an A$. It is already DIMensioned,

but we must add space for the characters in the

program. Get an idea as to approximately how

many numbers are to be converted, say 200. Then

type something like this into your program:

50 A*il,50>="ZZZZZZZZZZZ22ZZZZZZZZZZZ

ZZZZZZZZZZZZZZZZZZZZZZZZZZ"

52 A*(51,1OO>="ZZZ2ZZZZZ22ZZZZZZZZZZZ

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ"

54 A*(101,150)=MZZZZZZZZZZZZZZZZZZZZZ

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ"

56 A*<151,2OO)="ZZZZZZZZZZZZZZZZZZZ2Z

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ"

58 A*<201,225)="ZZZZZZZZZZZZZZZZZZZZZ

Z Z Z Z "

It doesn't hurt to put in some extras; you can al

ways take them out later. To easily duplicate a

line, just type it, press RETURN, move the cursor

back to the line number, change it, and press RE

TURN. {NOTE: You must use capital Z's.) Once

you have done this, type RUN. Tell the computer

what line your Z's start at (in our sample, 50).

Now, wait while the computer figures everything

out. When READY appears, LIST the program

and see what happens. Voila! The Z's now look

like a lot of garbage!

Fourth, and last, get rid of any extra Z's and

delete line 0, lines 32000 to 32003, and all of the

The Atari Cruncher 
Andrew Lieberman 

Many longer programs could benefit from this lI1emory
saving technique, which saved 7,000 bytes ill the lI1usic 
DATA within the author's music program. 

Programs are written every day using DATA s tate
ments. Often the numbers in these sta tements 
are fo r SOUND and PLOT commands, and hap
pen to be in the range of 0 to 255. Frequently, the 
program loads these numbers into a ma trix. This 
method of DATA storage is inefficient; it was tes 
lots of memory . 

There is, however, a way to solve this prob
lem, and an easy way to change already existing 
programs to a more compact form. Using the 
"Cruncher," I knocked 7K - that's right, 7000 
bytes - off a music program. It took about 40 
minutes, and tha t includes debugging. Many 
programs can easily be done in half tha t time. 

Each character on the Atari has an AT ASCII 
va lue ranging fro m 0 to 255. Look in your BASIC 
Reference Manual, Append ix C. Take, for example, 
the letter A. Its corresponding number is 65. By 
using this code, we can convert each number 
(using one to three d igi ts) to a single character 
using only one character. It would be a very tedi
ous process if we took each number, looked it up 
on the chart, and then replaced the number in a 
program with a single character. 

That's w here the Cruncher comes in. It won' t 
do all of the work, but it w ill do most of it. We 

32001 A=A+I:IF PEE K (A) = 9 0 THEN READ D 
:POKE A, D 

32002 GO TO 3 200 1 
32003 END 

Second, load the program to be converted . 
Put in a DIM s ta tement and DIMension a s tring, 
say A$, to the number of numbers in the DATA 
sta tements. If your progra m READs the DATA 
and then puts it in a matrix, get rid of the READ 
statements. Otherwise, change a routine li ke this: 
100 FOR 1= 1 TO lOO:READ A,B:PLOT A,S : 

NEXT I 

to this: 
100 FOR 1=1 TO lO O:A= ASC ( AS(J,I»:B=A 

SC(AS(I+l,I+l»:PLOT A,B:NEXT I 

or be tter yet: 
100 F OR 1= 1 TO t OO:PLOT ASC(A$(I , I», 

ASC(AS(I+ l , I+l»:NEX T I 

If your progra m handles the DATA in a d iffe rent 
way, then it' s up to you to figure out the rest of 
tha t pa rt on your own. 

Now we a re almost ready to convert the 
DATA. Before we can put the characters into A$, 
we must have an A$. It is alread y DIMensioned , 
but we must add space fo r the characters in the 
program. Ge t an idea as to approximately how 
many numbers are to be converted , say 200. Then 
ty pe something like this into your program: 
5 0 A$ ( 1 , 50)= " 1 1 1111111111111 1 1 111 1111 

111111111 1 111 1 111111111111" 

can further save memory by condensing all of 54 

these single characters into one large string instead 
of a matrix . This is the big memory saver: each 
character in a ma trix takes about seven bytes, but 
in a s tring takes only one. So, pull out a p rogra m 
with a lot of numbers and le t's get to wo rk . (Note: 

S2 A$ (51 , 1 0 0 )= "1111111111111111 1 11111 
1 111111111111111111111111111" 
A$(101,150)="11Z11111111111ZZZ1111 

This is a standard procedure. Your program may 
require modifica tions of the process of conversion . 
Read through the procedure and think about wha t 
you are doing; otherwise, you may find yourself 
hopelessly lost. ) 

First, type the following subroutine into your 
Ata ri, and LIST it to cassette or disk. This way 
you can load it on top of the program to be 
converted. 
o A=PEEK(136)+PEE K ( 1 3 7).256: ? "WHAT L 

INE " ; . INP UT X.TRAP 32003.GOTO 32000 
32000 L I=P EE K ( A)+P EEK(A+I).256. I F LI < 

> X THEN A=A+PEEK(A+2) . GOTO 3200 
o 
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1Z11111111111111111Z1ZZ1111Z1" 
56 A$(151,200) = "11111111111111111ZZZ1 

111111Z11ZZ111111 1 111Z1111111" 
58 A$(2 0 1,225) = "11 1 Z111111111ZZ 1 1Z1Z1 

Z111· 

It doesn' t hurt to put in some extras; you can al
ways take them out later. To easily du plica te a 
line, just typ e it, press RETURN, move the cursor 
back to the line number, change it, and press RE
TURN . (NOTE: You II1USt use capital Z's. ) O nce 
you have done this, type RUN. Tell the computer 
w ha t line your Z's start a t (in our sample, 50). 
Now, wait while the computer figu res every thing 
ou t. When READY appears, LIST the progra m 
and see what happens. Voila! The Z's now look 
like a lot of garbage! 

Fourth, and last, get rid of any extra Z's and 
delete line 0, lines 32000 to 32003, and all of the 



numerical DATA statements. Now type RUN and

watch your program run faster than ever. Sit back

and say to yourself, "Gee, that was easy. What

program should I fix next?"

The Mystery Revealed

For those of you who would like to know how

this program works, I will explain it step by step.

The first thing the computer does is find out where

the program is stored in RAM. By PEEKing ad

dresses 136 and 137, the Cruncher finds out the

first address of the program. The TRAP is so that

when the computer is out of DATA, it ENDs with

out an error.

Next, the computer finds line X. The first

three bits of each line give very important infor

mation. The first two tell the line number, and

the third tells the length. To check if we are at line

X, we first find out at which line we are. If LI isn't

equal to X, we must advance the pointer to the

next line. We do this by adding the length of the

line to our original number and trying again.

Now the conversion process begins. A loop

begins that checks each address to see if it is 90,

or a Z. If it is, the program READs a piece of DATA

and POKEs it into the program. We then loop

back and continue the process. When we run out

of DATA, the TRAP is sounded and the program

ENDs. ©

CALL NOW
TOLL FREE INFORMATION

PRODUCT OR SHIPPING

800-82J*
CALJFORN1

529.00
469.00
09.00

469.00
209.00
269.00
599.00
65.00

299.00
109.00

THE SOFTWARE AND COMPUTER SERVICE STORES
16639 1/2 VENuURA BLVD. TARZANA,CA. 91356
TOLL FREE 800/621-2169 CALIF. 213/996-5722

FOR FREE QUARTERLY NEWSLETTER DROP US A UNE

A ^
ATARI SPECIALS

V
EAR]

S. B OTTOl*

d

400 I6K S25B.95

800-IBK

810 DISK DRIVE

825 PRINTER

850 INTERFACE

61S95

419.95

564 95

157 95

L

'F

m

UCES,

ill
1

is"

\

11

* SUPER PRICES i |
PERCOM D D DRIVE

PERCOM S D DRIVE

SIGNALMANMK II

NEC PRINTER (8023A-C) ...

MAXELL DISCS fMD-1)

5545 95 1 |
. 429 95 1
..77 95 1
. -159 95 1 .
.. 26 95 1

BEAR BOTTOM SOFTWARE PRICES |

ATARI

As!ero<ds (R|

Caverns ol Mars (D)

Centipede (Rl

Missile Command (H)

Pac Man (R)

Siar Raiders (R| ,. _

Super Breaftoul>R|

Assembler Editor iR)

Microsol! Basic (D)

AUTOMATED SIMULATIONS

Invasion Orion iC&DI

Temple ol Apshai (C«O|

Datestones ol Ryn (C&D|

Rescue at Rigel (CSDl

Star Watnor (C&D|

Crush. Crumnte. CH (CSD) ...

Ricochet (C4D)

Dragons Eye (C4D)

Crypi ot the Undead (Dl

Nightmare (Dl

Escape. Vulcan's Island (D) ....

Curse ol Ra (D( -
BRODER8UND

Applr Pan.c (Dl

Ct>optit1t?« (Dl

Deadly Secrets (Dl

Midnight Magic (D) . ..

Star Bl«ei (Dl

Track Attack |D)

DATASOFT

Basic Compiler |D|

Teit Wirard tD| .."

Canyon Climbei (C&DI

ORiieys Mine rCSDi

Rosens Br.gace iCSD)

Pacific Coast Hiway iCSDi .

Shooting Arcade (CSD]

Clowns S Balloons !CSD| ....

Sanas ol Egypt (Dl

Faihoms 40 (D)

Telelalk [Dl

GEBEU.I

Matchracer rCSDj

Andromeda (C4D

Patnlmder (0)

Dr Goodcodes Cavern iD| —

Embargo (R|

Fireoird (R)

S25.95

27 95

31.95

25 95

31 95

3195

25 95

43 95

64 95

51695

25 95

14 95

19 95

25 95

19 95

14 95

19 95

19 95

19 95

19 95

14 96

51995

22 95

22 95

32 95

20 95

19 95

68 95

68 95

20 K

23 95

23 95

20 95

20 95

20 95

26 95

23 95

39 95

1995

22 95

22.95

19 95

31.95

28.95

NFOCOM

Zork 1. II. Ill (Dl

Deadline iDl

Slarcross lD|

.D.S.

Pool 1 5 ID)

Pool-100 (R)

Speedway Biasi (R)

Survival ol Ifie Fniesi (R) ...

K-BYTE

K-Ha/y Snootout (R)

K-Rary KntMrs (R)

K-Star Palrol (R)

K-Ra?y Antiks (Rl

ON-LINE

Mission Asteroids (D)

Crossfire ;C&D|

Jawbreaker (CSD)

Fioggor iC&D)

Wizard & Princess (D) ... ...

Monskaltack iDl

Ulysses tDl

[niesnolc (D( ■-.--

Ullima I iDj

Ultima II ID)

The Not Step (D)

ROKLAN

Gorl (D)

Wuratd ol War (Dl

3etu*e InvflOers (Dl

Deiu»e Invaders (R)

ftntiSub Patrol (D)

SIRI US

Bandits (Dl

CyctoO iDl

snake Byle (Dl

aneake'S iDl

Space Egqs IDl

SYNAPSE

3oogeracer |CSD)

=ioiectof II ICADl

VauMus 1C6D1

al.me (CSD)

Ihicken (C8D|

ihamus iC4D»

=icn.c Paranoia (C4DJ

;iaim jumper |CSD|

"ile Manager 800- (Dl

2isk Manager'lDI

Call or write for VIC 20 or APPLE Software prices.

. S26 95

.. 33 95

.. 2695

. S22 95

., 26 95

.. 26 95

.. 26.95

. S33 95

:. 33 95

„ 33 95

.. 33 95

. SI6 95

. t9 95

.. 19 95

.. 22 95

.. 22 95

.-. 22 95

. ?2 95

. 25 95

. 25 95

. 38 95

. 26 95

526 95

.. ?6 95

, 23 95

. 26 95

. 19 95

S22 95

. 19 95

. 19 95

. 19 95

. 1995

S22 95

. 22 95

. 22 95

. 22 95

. 22 95

. 22 95

. £2 95

. 22 95

. 64 95

. 22 95

* Many other proOucls not listed D - Disk C - Cassette R-Rom Cartridge

m c

TO ORDER CALL OR WRITE

TOLL FREE: 1-800-338-3830 (orders only). For mto. ano cai.t ' I
resid call 9I6-62t-'O9O Terms Certified Chech. M.O ot personal criech (2

clear), bank wire. U S Funds only VISA. M'C add 3"a surcnarge. me card

date Sorry noC 0 0 CaM rcsid ,iccf,-,i,,«

«*s to 1 ,

St-.ip & rtanoiingadd4°eor{Min S-))ir. 1
Com I US (Call to snip other areas) Senc S2 tor catalog get 52 oil coupon neat 1
oroer Inc phone a a» orders Prices subject change wo nolice Dealer inquiries 1
welcome Maillo OptornamConEumeiProaucts-Dtv CF.P 0 Bo« 1O38.Placernlle I
CA 95667
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nume rica l DATA sta tements. Now type RU N and 
watch your program run faster than ever. Sit back 
and say to yourself, "Gee, that was easy. Wha t 
program should I fix next?" 

The Mystery Revealed 
For those of you w ho would like to know how 
this p rogram works, I will expla in it step by s tep. 
The first thing the computer does is find out w here 
the program is s tored in RAM. By PEEKing ad
dresses 136 and 137, the Cruncher find s out the 
first address of the program. The TRAP is so tha t 
when the compute r is out of DATA, it ENDs with
out an error. 

Next, the computer finds line X. The fi rs t 
three bits of each li ne give very important infor
ma tion . The first two tell the line number, and 
the third tells the length. To check if we are at line 
X, we first find out a t which line we a re. If LI isn ' t 
equal to X, we must adva nce the pointer to the 
nex t line. We do th is by adding the length of the 
line to our original num ber and trying aga in . 

Now the conversion process begins. A loop 
begins that checks each address to see if it is 90, 
or a Z. If it is, the program READs a piece of DATA 
and PO KEs it into the program. We then luop 
back and continue the process. When we run out 
of DATA, the TRAP is sounded and the program 
ENDs. © 
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Super Shell

Sort For

PET/CBM
John W. Ross

There are many programs which would benefit from an

extremely fast sorting subroutine. This one is among

the fastest ever written for a micro: it sorts WOO names

in less than 30 seconds. The version here is for PET/

CBM's with 32K of memory.

One approach a programmer can take to gain an

increase in sorting speed involves the use of more

sophisticated sorting algorithms. This approach is

useful to a point, but has ultimate limitations, not

the least of which is the limit imposed by the use

of an interpretive language like BASIC.

Suppose you finally do get around to writing

that non-recursive version of Quicksort, and you

find that it isn't quick, or at least not as quick as

you had hoped.

This is the problem that faced me recently.

The answer for me (and you, I hope) turned out

to be a switch to machine language programming.

This resulted in a really dramatic increase in speed.

In one typical application, my sorting time went

from 54 seconds to less than two seconds!

There are other machine language sorts

around - why should you consider this one? It

has several features that I believe make it unique.

First of all, it is very convenient to use. It sorts

any character array, in place. You do not have to

move your data to a special location or assign the

array a particular name. It can be incorporated

into any program without disturbance.

Second, it uses a Shellsort algorithm which is

quite efficient as sorts go - certainly far better

than the oft-encountered bubble sort. Finally, it is

modular in design - the actual sorting part of the

program can be extracted from the framework

and replaced with something more efficient if you

are feeling ambitious.

To get a feel for how the thing works, let's

look at a sample application, such as the one

shown in Program l.(You might want to try this

out on your favorite BASIC sort first to establish a

benchmark.) Lines 100-220 set up a random array

of 1000 elements, each one between one and five

characters long. This is the array to be sorted.
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Lines 300-330 transfer parameters to the sort

program. In lines 300 and 310, we POKE the ASCII

codes for the letters of the name of the array we

want to sort into memory locations 32160 and

32161. If the array name has only one letter, 128 is

POKEd for the second letter. For instance, if we

wanted to sort the array CD$ we would use:

POKE 32160,67 : POKE 32161,68

In lines 320-330 we POKE a two-byte encoding of

N into locations 32162 and 32163, where N is the

number of elements to participate in the sort.

Element zero is never sorted, so it may be used

for special applications. That's all there is to it.

The subroutine is called in line 350.

An error code is returned in location 32164.

This is zero if all goes well, one if the array name

cannot be found, and two if an attempt is made to

sort a multi-dimensioned array.

You will note that the program lives at the

top of user memory, from $7DA0 to $7F5F in

cluding variable storage. Thus, before loading the

program, you must reset the top of memory

pointer - line 130 in Program 2. This sets the

pointer to $7D9F (32159 decimal).

Program 1.

100 REM MACHINE CODE SORT TEST PROG

RAM

110 N=1000

120 DIM A$(N)

125 REM CREATE TEST ARRAY

130 FOR 1=1 TO N

140 : N1=INT{RND(0)*5+l)

150 : A$=nit

160 : FOR J=l TO Nl

170 : B$=CHR$(INT(RND(0)*26+65)

180 : A$=A$+B$

190 : NEXT

200 : A$(I)=A$

210 NEXT

220 PRINT CHR$(7)

300 POKE 32160,65

310 POKE 32161,128

320 N2=INT(N/256) : POKE 32163,N2

330 N1=N-N2*256 : POKE 32162,Nl

340 T1=TI

350 SYS 32179

360 T2=TI

370 EC=PEEK(32164)

380 IFEC=1THENPRINT"ERROR - ARRAY N

OT FOUND": GO TO 420

390 IFEC=2THENPRINT"ERROR - DIMENSI

ON NOT = 1": GO TO 420

400 FOR 1=1 TO N : PRINTA$(I) : NEX

T

410 PRINT:PRINT N"ELEMENTS SORTED I

Nn(T2-T1)/60"SECONDSM

4 20 END

Super Shell 
Sor.t For 
PET/CBM 
JohnWRoss 

There are IIWIlY programs which would benefit fro l1l all 
extremely fas t sorting subroutille. This one is among 
the fastest ever writtell for a micro: it sorts 1000 names 
ill less than 30 seconds. The version here is for PET/ 
CBM's with 32K of mel/JOn;. 

One approach a programmer can take to ga in an 
increase in sorting speed involves the use of more 
sophisticated sorting algorithms. This approach is 
useful to a point, but has ultimate limitations, not 
the leas t of which is the limit imposed by the use 
of an interpretive language like BASIC. 

Suppose you finally do get around to writing 
that non-recursive version of Quicksort, and you 
find that it isn' t quick, or at least not as quick as 
you had hoped . 

This is the problem that faced me recently. 
The answer for me (and you, I hope) turned out 
to be a switch to machine language programming. 
This resulted in a really dramatic increase in speed . 
In one typica l applica tion, my sorting time went 
from 54 seconds to less than two seconds! 

There are other machine language sorts 
around - why should you consider this one? It 
has several fea tures that I believe make it unique. 
First of all, it is very convenient to use. It sorts 
any character array, in place. You do not have to 
move your data to a specia l location or assign the 
array a particular name. It can be incorporated 
into any program without disturbance. 

Second, it uses a Shellsort algorithm which is 
quite efficient as sorts go - certainly far better 
than the oft-encountered bubble sort. Finally, it is 
modular in design - the actual sorting part of the 
program can be extracted from the framework 
and replaced with something more efficient if you 
are feeling ambitious. 

To get a feel for how the thing works, let's 
look a t a sample application, such as the one 
shown in Program 1. (You might want to try this 
out on your favorite BASIC sort first to establish a 
benchmark.) Lines 100-220 set up a random array 
of 1000 elements, each one between one and five 
characters long. This is the array to be sorted. 
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Lines 300-330 transfer parameters to the sort 
program. In lines 300 and 310, we POKE the ASCII 
codes for the letters of the name of the array we 
want to sort into memory locations 32160 and 
32161. If the array name has only one letter, 128 is 
POKEd for the second le tter. For instance, if we 
wanted to sort the array CD$ we would use: 

POKE 32160,67 : POKE 32161,68 

In lines 320-330 we POKE a two-byte encoding of 
N into loca tions 32162 and 32163, where N is the 
number of elements to participate in the sort. 
Element zero is never sorted, so it may be used 
for special applications. That's all there is to it. 
The subroutine is called in line 350. 

An error code is returned in location 32164. 
This is zero if all goes well, one if the array name 
cannot be found, and two if an attempt is made to 
sort a multi-dimensioned array . 

You will note tha t the program lives at the 
top of user memory, from $7DAO to $7F5F in
cluding variable storage. Thus, before loading the 
program, you must reset the top of memory 
pointer - line 130 in Program 2. This sets the 
pointer to $7D9F (32159 decimal). 

Program 1. 

100 REM MACHINE CODE SORT TEST PROG 
RAM 

110 N=1000 
120 DIM A$(N} 
125 REM CREATE TEST ARRAY 
130 FOR 1=1 TO N 
140 N1=1NT(RND(0)*5+1} 
150 A$="" 
160 FOR J=l TO N1 
170 B$=CHR$(INT(RND(0}*26+65} 

180 A$=A$+B$ 
190 NEXT 
200 A$(I)=A$ 
210 NEXT 
220 PR I NT CHR$(7} 
300 POKE 32160.65 
310 POKE 32161 , 128 
320 N2=INT(N/256} POKE 32163,N2 
330 N1=N-N2*256 POKE 32162,N1 
340 T1 =TI 
350 SYS 32179 
360 T2=TI 
370 EC=PEEK(32164} 
380 IFEC=ITHENPR1NT"ERROR - ARRAY N 

OT FOUND": GO TO 420 
390 IFEC= 2THENPRINT"ERROR - DIMENSI 

ON NOT = 1": GO TO 420 
400 FOR 1=1 TO N : PRINTA$ (I) : NEX 

T 
410 PRINT : PRINT N" ELEMENTS SORTED I 

N" (T 2-T l)/60 "SECONDS" 
4 20 END 



Program 2.

100 REM MACHINE CODE SORT LOADER

110 REM

120 REM LOWER TOP OF MEMORY POINTER

130 POKE53,125:POKE52,159:CLR

140 REM LOAD PROGRAM

150 GOSUB 30000

160 END

3 00 00 READN,L:FORI=1TON:READX:POKEL,X

:L=L+1:NEXT:RETURN

30010 DATA429,32179

30020 DATA173,160,125,41,127,141,160,

125,173,161,125,9,128,141,

161,125

3 00 30 DATA169,0,141,164,125,165,44,13

3,84,165,45,133,85,160,0

3 0040 DATA177,84,205,160,125,208,8,20

0,177,8 4,205,161,125,24 0,4

2

3 0050 DATA160,2,177,84,141,165,12 5,20

0,177,8 4,141,166,125,24,16

5

3 0060 DATA84,109,165,125,133,84,165,8

5,109,166,125,133,8 5,197,4

7

3 007 0 DATA144,207,240,205,169,1,141,1

6 4,125,76,224,126,160,4,17

7

3 008 0 DATA84,201,1,240,8,169,2,141,16

4,125,76,224,126,24,165

3 0 090 DATA84,105,7,133,84,165,85,105,

0,133,85,173,162,125,141

3 010 0 DATA177,125,173,163,125,141,178

,125,173,178,125,208,12,17

3,177

3 0110 DATA125,24 0,4,201,1,208,3,7 6,22

4,126,78,178,125,110,177

30120 DATA125,56,173,162,125,237,177,

125,141,17 5,125,17 3,163,12

5,237

30130 DATA178,125,141,176,125,162,0,1

38,141,168,125,141,169,125

,173

3 014 0 DATA177,125,141,170,125,17 3,178

,125,141,171,125,238,168,1

25,208

30150 DATA3,238,169,125,173,169,125,2

0 5,176,125,24 0,4,176,8 5,14

4

3 0160 DATA10,173,168,125,205,175,125,

2 40,2,176,7 3,238,17 0,125,2

08

3 0170 DATA3,238,171,125,160,3,165,84,

133,88,133,90,165,85,133

3 0180 DATA89,133,91,24,165,88,109,168

,125,13 3,8 8,16 5,89,109,169

30190 DATA125,133,89,24,165,90,109r17

0,125,13 3,90,165,91,109,17
1

30200 DATA125,133,91,136,208,223,32,2

2 5,126,173,167,125,240,163

,48

3 0210 DATA161,32,80,127,162,1,76,115,

126,138,208,129,76,52,126

3 0 220 DATA96,160,0,140,167,125,177,88

,141,172,125,177,90,141,17

3

3 0230 DATA125,200,152,20 5,172,125,24 0

,2,176,15,205,17 3,125,240,

25

3 024 0 DATA144,23,169,1,141,167,125,76

,79,127,205,173,125,240,2

3 02 50 DATA176,64,169,255,141,167,125,

7 6,7 9,127,140,16 5,125,160,

1

3 0260 DATA177,8 8,133,8 6,200,177,8 8,13

3,87,172,165,125,136,177,8

6

3027 0 DATA141,174,125,140,165,125,160

,1,177,9 0,13 3,8 6,200,177,9

0

3 028 0 DATA133,87,172,165,125,177,86,2

0 0,205,174,125,208,3,7 6,24

0

3 029 0 DATA126,144,180,76,15,127,9 6,16

0,2,177,88,7 2,177,9 0,14 5

3 0 300 DATA88,104,145,90,136,16,243,96

COMMODORE USERS

Join the largest, active Commodore

users group in North America and get—

— Accesstoclubiibraryof over

3000 free programs.

— Informative club newsletter.

— The latest information about

the PET, CBM,VIC, Super-

PET and Commodore-64.

Send $20.00 ($30.00 overseas) for

Associate Membership to:

Toronto Pet Users Group

P.O. Box 100, Station 'S'

Toronto, Ontario, Canada M5M 4L6
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Program 2. 
100 REM MACH I NE CODE SORT LOADER 
110 REM 
120 REM LOWER TOP OF MEMORY POINTER 

130 POKE53, 1 25:POKE52,159:CLR 
140 REM LOAD PROGRAM 
150 GOSUB 30000 
160 END 
30000 READN,L:FORI;1TON:READX:POKEL,X 

:L;L+1:NEXT:RETURN 
30010 DATA429,32179 
30020 DATA 173,160, 1 25,4 1,1 27 ,1 41, 160, 

125,173 , 161,125,9,128,141, 
161,125 

30030 DATA169,0,141,164,125,165,44,13 
3,84,165,45,133,85,160,0 

30040 DATA177,84,205,160,125,208,8,20 
0,177,84,205,161,125,240,4 
2 

30050 DATA160,2,177,84,141,165,125,20 
0,177,84,141,166,125,24,16 
5 

30060 DATA84,109,165,125,133,84,165,8 
5,109,166,125,133,85,197,4 
7 

30070 DATA144,207,240,205,169,1,141 , 1 
64,125,76,224,126,160,4,17 
7 

30080 DATA84,201,1,240,8,169,2,141,16 
4,125,76,224,126,24,165 

30090 DATA84,105,7,133,84,165,85,105, 
0,133,85,173,162,125,141 

30100 DATA177,125,173,163,125,141,178 
,125,173,178,125,208,12,17 
3 , 177 

30110 DATA125 , 240,4,201, 1 ,208,3 , 76 , 22 
4,126,78,178,125,1 10,177 

30120 DATA125,56,1 7 3,162,125,237,177, 
125,141,175,125,173,163,12 
5,23 7 

30130 DATA178,125,141,176,125,162,0,1 
38 , 141,168 , 125,141,169,125 
,17 3 

30 140 DATA17 7,1 25 ,1 41 , 17 0 ,1 25 ,1 73 ,1 78 
,1 25,1 41,1 7 1 , 1 25 , 238, 168, 1 
25,208 

30150 DATA3 , 238 , 169, 1 25 ,1 73 , 169 , 125 , 2 
05 , 176,125,240,4 ,1 76,85 ,1 4 
4 

30160 DATA10 , 173 ,1 68, 1 25, 205 ,17 5 ,1 25, 
240 , 2 ,17 6 ,7 3 , 238 ,17 0 ,1 25,2 
08 

30 170 DATA3 , 238 ,1 71,125 ,1 60 , 3,165 , 84 , 
1 33 , 88 ,1 33 , 90 , 165 , 85 , 133 

30 180 DATA89 , 133 , 91 , 24 ,1 65 , 88 ,1 09 ,1 68 
,1 25 ,1 33 , 88 ,1 65 , 89 , 109,169 

30190 DATA1 25 , 133 , 89 , 24 ,1 65,90 ,1 09 ,17 
0 ,1 25,13 3 , 90 ,1 65,9 1,1 09 ,17 
1 

3 0 200 DATA125 ,1 33 , 9 1,1 36 , 208 , 223 , 32 , 2 

25 , 126 , 173, 167,125 , 240 , 163 
,48 

302 10 DATA 161 , 32,80 , 127, 162,1,76 ,11 5 , 
126 , 138,208 , 129,76 , 52 , 126 

30220 DATA96 , 160 , 0,140 , 167,125,177,88 
,141, 172 ,1 25 ,1 77,90 , 14 1 , 17 
3 

30230 DATA125 , 200,152 , 205,172,125,240 
,2,176,15,205,173,125,240, 
25 

30240 DATA144 , 23,169,1,141,167,125 , 76 
,79,127,205,173,125,240,2 

30250 DATA176,64,169,255 ,1 41,167,125 , 
76,79,127,140,165,125, 160, 
1 

30260 DATA177,88,133,86,200,177,88 , 13 
3,87,172,165,125,136,177,8 
6 

30270 DATA141,174,125,140,165,125,160 
,1,177,90,133,86,200,177,9 
o 

30280 DATA133,87,172,165,125 , 177,86,2 
00,205,174,125,208,3,76,24 
o 

30290 DATA126,144,180,76,15,127,96,16 
0,2,177,88,72,177,90,145 

30300 DATA88,104,145,90,136,16,243,96 

COMMODORE USERS 

Join the largest, active Commodore 
users group in North America and get-

Access to club library of over 
3000 free programs. 

Informative club newsletter. 

The latest information about 
the PET, CBM , VIC, Super
PET and Commodore-64. 

Send $20.00 ($30.00 overseas) for 
Associate Membership to : 

Toronto Pet Users Group 
P.o . Box 100, Station 'S' 
Toronto, Ontario, Canada M5M 4L6 
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Atari
Line Range Manipulator

Chuck Beach

This will enhance your BASIC editor by allowing you

to copy, delete, or move entire line ranges. The utility

takes about 4K and was written in the upper line range

(from 30000 to 31000), allowing you to use the lower

30000 for work.

The principles involved in this utility have been

demonstrated in several COMPUTE! publications.

An article in COMPUTE!'* First Book of Atari ("The

Ouch in Atari BASIC") described some Atari

BASIC limitations and inspired me to put together

a line range manipulation utility. Another article

in the same book ("Inside Atari BASIC") showed

how to PEEK at the line number of your BASIC

program. And it was the June 1982 issue of

COMPUTE! ("A Self-Modifying P/M Graphics Util

ity") that first demonstrated to me the technique

which let a program manipulate itself.

There are two methods you can use to incor

porate this utility in your programs. One way is

to simply type up the lines into your program for

each and every use. Another, more desirable

method is to type up the utility separately, LIST it

to a device, then use the ENTER command to

merge the LISTed into your BASIC program. Be

sure that the line range for the utility is free to use

so you don't lose some nifty routine. Another

caution: check that your program won't acciden

tally fall into the utility logic.

The Options

To use the utility, just enter GOTO 30000. The

utility will enter a menu and allow you to select

whether you want to Copy, Move, Delete, or

Count a range of lines. Select an option and follow

the directions.

For the DELETE option, you'll be asked for a

range. The specified range is then deleted.

For MOVE, you'll be asked a source range to

be moved. After verifying that the range is valid,

you'll be prompted for a target line number (where

the source range is to be moved) and an increment

value. The source range is then copied to the target

line number, with each copied line incremented

by the value specified. As each line is copied, it is

also deleted from the source range.

For the COPY option, you'll be asked for a
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source range. After verifying that the line range is

valid, you'll be prompted for a target line number

and an increment value.

For a COUNT operation (spelled KOUNT in

the menu), you are asked for a line range. The

utility will then return the number of lines within

that range.

The END option interrupts the utility with a

STOP command. It was designed so you can in

terrupt the utility, do some other function (further

editing, saving the file, etc.), then issue the CONT

to reenter the utility menu. Of course, if you ex

ecute any other code, this will change the "next

line" pointer, and you'll have to reenter the utility

through more conventional methods.

For all operations (except COUNT and END),

the source range is limited to 100 lines. This was

an arbitrary figure. Since line numbers are stored

in an array, a larger range capacity would require

more storage. The utility already takes up about

4K; if it took up any more, the overhead might

make it impractical for an 8K computer. Feel free

to expand the arrays by changing the D value in

line 30005.

You will find that, unlike other self-modifying

programs, this one allows you to watch the mod

ifications in action. Not only do you have some

thing to watch, but you can also get some idea

how far along a particular operation is. Don't ex

pect this thing to whiz through a 100 line move in

a couple of seconds. In a large program, one line

change means a lot of shifted text. In fact, the

speed of the changes increases noticeably as more

lines are deleted from the program.

Other Uses

You can also use this utility to renumber program

lines. The simplest method would be to MOVE

the source range to an unused target range, then

MOVE it back using the desired increment. In

some instances, however, you can renumber in

one operation. The reason is that the MOVE pre-

calculates all source line numbers and moves each

line one at a time.

Therefore, if you have a range of lines that is

incremented by X, you can safely MOVE that

range to the same beginning line number with

any increment smaller than X. There are many

· Atari 
Line Range Manipulator 

ChuckBeoch 

This will enhance your BASIC editor by allowing you 
10 copy, delete, or move entire line rallges. The utility 
lakes aboul 4K mId was written in Ihe IIpper line range 
(frail! 30000 10 31000), allowing YOIl 10 lise Ihe lower 
30000 for work. 

The principles involved in this utility have been 
demonstrated in several COMPUTE! publica tions. 
An a rticle in COMPUTErs Firsl Book of Alari ("The 
Ouch in Atari BASIC") described some Atari 
BASIC limitations and inspired me to put together 
a lme range mantpulation utili ty. Another article 
in the same book ("Inside Atari BASIC") showed 
how to PEEK at the line number of your BASIC 
program. And it was the June 1982 issue of 
COMPUTE! ("A Self-Modifying PIM Graphics Util
ity':) that first demonstrated to me the technique 
whIch let a program manipulate itself. 

There are two methods you can use to incor
porate this utility in your p rograms. One way is 
to simply type up the lines into your program for 
each and every use. Another, more desirable 
method is to type up the utility separately, LIST it 
to a device, then use the ENTER command to 
merge the LISTed into your BASIC program. Be 
sure that the line range for the utility is free to use 
so you don' t lose some nifty routine. Another 
caution: check tha t your program won't acciden
tally fall into the utility logic. 

The Options 
To use the utility, just enter GOTO 30000. The 
utility will enter a menu and allow you to select 
whether you want to Copy, Move, Delete, or 
Count a range of lines. Select an option and follow 
the directions . 

For the DELETE option, you' ll be asked for a 
range. The specified range is then deleted . 

For MOVE, you' ll be asked a source range to 
be moved. After verifying that the range is valid, 
you'll be prompted fo r a target line number (where 
the source range is to be moved) and an increment 
value. The source range is then copied to the target 
line number, with each copied line incremented 
by the value specified . As each line is copied, it is 
also deleted from the source range . 

For the COpy option, you' ll be asked for a 
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so~rce ran,ge. After verifying that the line range is 
vahd, you II be prompted for a ta rget line number 
and an increment value. 

For a COUNT operation (spelled KOUNT in 
the m enu), you are asked for a line range. The 
utility will then return the number of lines within 
that range. 

The END option interrupts the utility with a 
STOP command. It was designed so yo u can in
te rrupt the utility, do some other function (further 
editing, saving the fil e, etc.), then issue the CONT 
to reenter the utility menu . Of course, if you ex
ecu~~ any other code, ~his will change the " next 
hne pomter, and you II have to reenter the utility 
through more conventiona l methods . 

For all operations (except COUNT and END), 
the source range is limited to 100 lines. This was 
an arbitrary figure . Since line numbers a re stored 
in an array, a larger range capacity would require 
more s torage. The utility already takes up about 
4K; if it took up any more, the overhead might 
make it impractica l for an 8K computer. Feel free 
to expa nd the arrays by changing the D va lue in 
line 30005. 

You will find that, unlike other self-modifying 
programs, this one allows you to watch the mod
ifications in action. Not only do you have some
thing to wa tch, but you can also get some idea 
how far along a particular operation is. Don' t ex
pect this thing to whiz through a 100 line move in 
a couple of seconds. In a large program, one line 
change means a lot of shifted text. In fact, the 
speed of the changes increases noticeably as more 
lines a re deleted from the program. 

Other Uses 
You can also use this utili ty to renumber program 
lines. The simplest method would be to MOVE 
the source range to an unused target range, then 
MOVE it back using the desired increment. In 
some instances, however, you can renumber in 
one operation. The reason is that the MOVE pre
ca lculates all source line numbers and moves each 
line one at a time . 

Therefore, if you have a range of lines that is 
incremented by X, you can safely MOVE that 
range to the same beginning line number with 
any increment smaller than X. There are many 



You've invested a lot of time and money into your computer .

It's time that investment paid off!

THE COLOR ACCOUNTANT'

The Programmer's Institute introduces THE COLOR ACCOUNTANT, the only complete personal financial package

specifically designed for the Atari 400/800 and VIC-20 computers. This unique package includes:

1. Complete Checkbook Maintenance 5. Payments/Appointments Calendar 8. Home Budget Analysis

2. Chart of Accounts Maintenance 6. Color Graph Design Package 9. Decision Maker

3. Income/Expense Statement (graphs any files) 10. Mailing List

4. Net Worth Statement 7. Check Search

After the initial setup, THE COLOR ACCOUNTANT requires less

than an hour of data input each month.

The checkbook maintenance program is the key to Ihe entire package.

Once your checkbook is balanced, the checkbook summary file will auto

matically update the home budget analysis, net worth, and income/

expense statements. You can then graph any file, record bills and appoint

ments, make decisions, print a mailing list, and analyze various accounts.

All programs are menu-driven and allow add/change/delete. Files

and statements can be listed to screen or printer, and saved to casette or

The perfect supplement to THE COLOR ACCOUNTANT, The Tax Handler includes:

1. Complete From 1040 3. Schedule G (Income Averaging)

2. Schedule A (Itemized Deductions) 4. Schedule B

This year let The Tax Handler prepare your taxes ($34.95 cassette, $39.95 diskette).

diskette. THE COLOR ACCOUNTANT also comes with 60 pages of

documentation that leads you step-by-step through the entire package.

The Atari 400/800 requires 24K cassette and 32K diskette; the VIC-20

requires I3K. ($74.95 cassette, $79.95 diskette).

Add $3 for postage and handling.

For information: 1-919-967-0861

See your local dealer or order direct:

THE PROGRAMMER'S INSTITUTE
a division of FUTUREHOUSE

P.O. BOX 3191, DEPT. C

CHAPEL HILL, NC 27514

1-800-334-SOFT
Mon-Fri 10-6; Sat 11-3
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At Last, A Program to

Test Your

Programming

Potential

Give yourself or your family

the opportunity to be

in demand in the job market.

PASE, Programmer Aptitude Self Evaluation, can allow
you, at home on your own Atari 400 or 800 to measure

your potential for the field of computer programming. For

the first time, this program offers the novice a try at

programming with absolutely no prior computer

experience or knowledge of a computer language.

Presented in a game format, PASE will instruct you

through every step of a first program to give you a feel for

what actual computer programming is like. PASE is

suitable for both adults and children, excluding no one

from discovering their aptitude for a field that has

nowhere to go but up!

For the ATARI,

Home Computer

16KTape
Send Check or money order to

IRIDATA corporation
COMPUTER PROFESSIONALS

3057 College Heights Blvd., Allentown, Pa. 18104

(215)820-9577
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You've invested a lot of time and money into your computer 
It's time that investment paid off! 

••• 

The Programmer's Institute introduces THE COWR ACCOUNTANT, the only complete personal financial package 
specifically designed for the Atari 400/ 800 and VIC-20 computers. This unique package includes: 
1. Complete Checkbook Maintenance S. Payments/ Appointments Calendar 8. Home Budget Analysis 
2. Chart 01' Accounts Maintenance 6. Color Graph Design Package 9. Decision Maker 
3. Income/ Expense Statement (graphs any files) 10. Mailing List 
4. Net Worth Statement 7. Check Search 

After the initial setup, THE COLOR ACCOUNTANT requires less 
than an hour of data input each month. 

The checkbook maintenance program is the key (0 the entire package. 
Once your checkbook is balanced, the checkbook summary file will auto
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diskette. THE COLOR ACCOUNTANT also comes with 60 pages of 
documentation that leads you step-by-step through the entire package. 
The Atari 400 / 800 requires 24K cassette and 32K diskette; the VIC-20 
requires 13K . ($74.95 cassette, $79.95 diskeUe). 

Add $3 for postage and handling. 
For ill/orlllat ;oll : 1-919-967-0861 

See your local dealer or order direct: 
THE PROGRAMMER'S INSTITUTE 

perfect supplement to THE COWR ACCOUNTANT, The Tax Handler includes: 

a division of FUTUREHOUSE 
P .O. BOX 3191, DEPT. C 
CHAPEL HILL. NC 27514 

.~ 1. Complete From 1040 3. Schedule G (Income Averaging) 
2. Schedule A (Itemized Deductions) 4. Schedule B 
This year let The Tax Handler prepare your taxes ($34.95 casselle, S39.95 diskecte). 
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you, at home on your own Atari 400 or 800 to measure 
your potential for the field of computer programming. For 
the first time, this program offers the novice a try at 
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Presented in a game format, PASE will instruct you 
through every step of a first program to give you a feel for 
what actual computer programming is like. PASE is 
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situations in which the MOVE can be used as a

renumber operation, but try to gain an under

standing of just how the utility is doing it before

trying anything fancy.

You may also use this utility for interspersing

lines. For instance, if the target range starts at 100

and is incremented by 10, you can safely MOVE

or COPY to 105 with an increment of 10.

For all MOVE and COPY functions (where

the source and target overlap), please remember

that the program does not ensure that unintended

lines won't be deleted. Back up your file often as

you work with this until you get the hang of it.

Techniques In The Program Itself
Some of the techniques used in this program may

not be immediately apparent. If you do not have

the COMPUTE! articles handy for reference, here

is an explanation of some of the tricks used:

• Making the computer accept commands

from screen.

This is done by modifying the IOCB.

POKE 842,13 - Sets the IOCB to accept

input only from the screen starting at the

cursor position.

POKE 842,12 - Resets the IOCB to resume

normal input modes.

If the IOCB is not reset to 12, either by a

screen command or, in this case, by the pro

gram, your computer will lock up and be

slightly less useful than the "MEMO PAD"

mode. Not even SYSTEM RESET will help

you now. Your only alternative is to re-IPL

with the ON/OFF switch.

To ensure that the IOCB is reset, the last

screen command is a CONT instruction. The

utility is then reentered at the line following

the last STOP instruction. At this point, the

IOCB is reset for normal input. (This utility

actually puts two CONT statements on the

screen as a precaution.)

One cautionary note: please practice with it

before using it on something you've spent

a while developing. Though errors in pro

grams are always annoying, an error in a

self-modifying program can be positively

disastrous!

• Finding the BASIC line numbers.

Location 136/137 of BASIC memory con

tains the LH (low/high) address of the first

line of the program. Each tokenized line con

tains its line number in the first two bytes in

the usual LH format. The third byte contains

the displacement from the beginning of the

line to the beginning of the next line.

• Trapping and displaying an error number.

When the TRAP is sprung, the error

number may be found at location 195 in mem

ory.
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Program Description

Lines 30000-30005 - Start of utility. Define arrays.

Set variables.

Lines 30010-30015 - Menu to options.

Lines 30020-30040 - Determine user selection and

branch to desired code.

Lines 30060-30070 - END option stops and is fol

lowed by branch to menu to allow user to enter

CONT to continue.

Line 30090 - Subroutine to set screen up for self-

modify code.

Lines 30091-30092 - Subroutine to invoke self-

modification.

Line 30095 - Subroutine to retrieve next line ad

dress and number.

Lines 30100-30150 - DELETE subroutine.

Lines 30200-30250- MOVE subroutine.

Lines 30300-30350 - COPY subroutine.

Lines 30400-30490 - KOUNT subroutine.

Lines 30500-30530 - Subroutine to get source line

range.

Lines 30550-30560- Subroutine to get target line

number and increment value.

Line 30580 - Error trap.

30000

30005

30010

30015

30020

3OO25

3OO30

30035

3OO4O

30045

3OO6O

3O070

3OO9O

30091

30092

30095

30100

30105

301 10

301 15

30120

30125

30150

LINE MANIPULATION UTILI

A(D> .B <D> ,A* <1> ,L*(25

IF

IF

IF

IF

IF A

L* ( 1

A* =

A* =

A* =

A* =

D

M'

C

K'

= "E'

1 ) ='

THEN

THEN

THEN

THEN

REM >

TY <

D=1OO:DIM

),ERt(5)

TRAP 30580:? "(CLEAR!":? " LINE

RANGE MANIPULATION UTILITY":?

: ? : ? Lt: ? : ? : L*«=» "

? "SELECT (D)ELETE, (M)DVE, <C>

OPY,":? "<7 SPACES}(K)OUNT, OR

<E>ND":? :? "SELECT ";:INPUT A*

THEN 30100

3O2O0

303O0

30400

30060

L*<2,2)=A*:L*<3,25>

="' UNKNOWN. REENTER.":SOTO 300

10

STOP

GOTO 30010

? CHR*<125):? :RETURN

? :? :? "CONT":? "CONT":POSITIO

N O,O;POKE 842,13:ST0P

POKE 842,12:? CHR*(125):? :RETU

RN

ADDR=ADDR+PEEK(ADDR+2):LNUM=PEE

K(ADDR)+PEEK( ADDR+1> *256:RETURN

REM DELETE

? :? "DELETE";:6OSUB 30500:IF C

=0 THEN 3015O

X1=INT<C/15>:X2=C-(X1*15)sIF XI

=0 THEN 3012O

FOR Y1=O TO (X1-1):GOSUB 30090:

FOR Y2=l TO 15:PRINT A<Y1*15+Y2

):NEXT Y2:S0SUB 30091:NEXT Yl

IF X2=0 THEN 30130

GOSUB 30090:FOR Yl=l TO X2:PRIN

T A<X1*15+Y1):NEXT YlsGOSUB 300

91

L*<1,LENCSTR*(C) ) >=STR*<C> :L*< <

situations in w hich the MOVE can be used as a 
renumber opera tion, but try to gain an under
standing of just how the utility is doing it before 
trying anything fa ncy. 

You may also use th is utility for interspersing 
lines. For instance, if the ta rget range starts at 100 
and is incremented by 10, you can safely MOVE 
or COpy to 105 w ith an increment of 10. 

For all MOVE and COPY functions (where 
the source and target overlap), please remember 
that the program does not ensure that unintended 
lines won't be deleted. Back up your fil e often as 
you work with this until you get the ha ng of it. 

Techniques In The Program Itself 
Some of the techniques used in this program may 
not be immediately apparent. If you do not have 
the COMPUTE! articles handy for refe rence, here 
is an explanation of some of the tricks used: 

• Making the computer accept comma nds 
from screen . 

This is done by modifying the IOCB. 
POKE 842,13 - Sets the IOCB to accept 

input only from the screen starting at the 
cursor posi tion . 

POKE 842,12 - Resets the IOCB to resume 
normal input modes. 

If the IOCB is not reset to 12, either by a 
screen command or, in thi s case, by the pro
gra m, your computer will lock up and be 
slightly less usefu l than the " MEMO PAD" 
mode. Not even SYSTEM RESET will help 
you now. Your only alternative is to re-IPL 
with the ON/OFF swi tch. 

To ensu re that the IOCB is reset, the last 
screen command is a CONT instruction. The 
utility is then reentered at the line following 
the last STOP instruction . At thi s point, the 
IOCB is reset for normal input. (This utility 
actually puts two CO NT sta tements on the 
screen as a precaution .) 

One ca utionary note: please practice w ith it 
before using it on something you've spent 
a while developing. Though errors in pro
grams are a lways annoyi ng, an error in a 
self-modifying progra m can be positively 
disastrous! 
• Finding the BASIC line numbers. 

Location 136/137 of BASIC memory con
tains the LH (low/high) address of the first 
line of the program. Each token ized line con
tains its line number in the first two by tes in 
the usual LH format. The third byte contains 
the displacement from the beginning of the 
line to the beginning of the next line. 
• Trapping and di splaying a n error number. 

When the TRAP is sprung, the error 
number may be found at location 195 in mem
ory. 
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Program Description 
Lines 30000-30005 - Start of utility. Define arrays. 
Set variables . 
Lines 30010-30015 - Menu to options. 
Lines 30020-30040 - Determine user selection and 
bra nch to d esired code. 
Lines 30060-30070 - END option s tops and is fol
lowed by branch to menu to allow user to enter 
CO NT to continue. 
Line 30090 - Subroutine to set screen up for self
modify code. 
Lines 30091-30092 - Subroutine to invoke se lf
modification. 
Line 30095 - Subroutine to retri eve next line ad 
dress and number. 
Lines 30100-30150 - DELETE subroutine . 
Lines 30200-30250 - MOVE subroutine. 
Lines 30300-30350 - COPY subro utine . 
Lines 30400-30490 - KOUNT subroutine. 
Lines 30500-30530 - Subroutine to ge t source line 
ra nge. 
Lines 30550-30560 - Subroutine to ge t targe t line 
number and increment value . 
Line 30580 - Error trap. 

30000 REM -- > LINE MANIPULATION UTILI 
TY ( --

3000S D=100:DIM ACD),BCD),ASCl),LSC2S 
) ,ERSCSl 

3 0010 TRAP 30S80:? "{CLEAR}":? " LINE 
RANGE MANIPULATION UTILITY":? 

:? : ? L$:? :? :L$c"" 
3001S ? "SELECT CDlELETE, CMlOVE, CCl 

OPY,":? "(7 SPACES}CKlOUNT, OR 
<E)ND":? :? "SELECT ";:INPUT A$ 

30020 IF AS="D" THEN 30100 
3002S IF AS="M" THEN 30200 
30030 IF AS = "C" THEN 30300 
3003S IF AS="K" THEN 30400 
30040 IF AS="E" THEN 30060 
3004S LSCl,ll=""":LSC2,2)=AS:LSC3,2S) 

=" " UNKNOWN. REENTER.":GOTO 300 
10 

30060 STOP 
30070 GO TO 30010 
30090 ? CHRSC12S): ? :RETURN 
30091 ? :7 :? "CONT ":? "CONT":POSITIO 

N O,O:POKE 842,13:STOP 
30092 PO KE 842,12:? CHRSC12S):? :RETU 

RN 
3009S ADDR=ADDR+PEE K CADDR+2l:LNUM=PEE 

K CADDRl+PEE K CADDR+llt2S6:RETURN 

30100 REM DELETE 
3010S? :? "DELETE";:GOSU8 30S00:IF C 

=0 THEN 301S0 
30110 Xl=INTCC/lSl:X2=C-CXl t lSl:IF Xl 

=0 THEN 30120 
30115 FOR Yl=O TO CXl-1l:GOSUB 30090: 

FOR Y2=1 TO 15:PRINT ACYlt15+Y2 
):NEXT Y2:GOSUB 30091:NEXT Yl 

30120 IF X2=0 THEN 30130 
30125 GOSUB 30090,FOR Yl~1 TO X2:PRIN 

T ACXl'15+Yl)~NEXT Yl:GOSUB 300 
91 

30150 LSCl,LENCSTRSCClll=STRSCCl,LSCC 



LEN(L»)+1),25)=" LINES DELETED.

":GOTD 30010

30200 REM MOVE

30205 ? :? "MOVE";sSOSUB 3O5OO:IF C=0

THEN L*=MNULL RANGE SPECIFIED.

":GOTO 30010

30210 ? :? "MOVE TO";:GOSUB 30550

30215 FOR Xl=l TO C:GOSUB 30090:LIST

A (XI):POSITION 2,3:L1=LEN(STR*<

A (XI >) >sL2 =LEN(STR* <B(X1) ) >

30220 FOR Yl=l TO LltPRINT " "j:NEXT

YlsIF L2<=L1 THEN 30230

30225 FOR Yl=l TO (L2-L1):PRINT ■

<INSERT>";:NEXT Yl

3O23O POSITION 2,3:PRINT B<X1):? :? s

PRINT A(X1):GOSUB 30091:NEXT XI

30250 L*(1,LEN(STR* <C) > )=STR*(C> iL*( (

LEN(L*)+1>,25)=" LINES MOVED.":

GOTO 30010

30300 REM CDPY

3O3O5 ? :? "COPY";:GOSUB 30500:IF C=O

THEN L*="NULL RANGE SPECIFIED.

":GOTO 30010

30310 ? :? "COPY TOM;:GOSUB 30550

30315 FOR Xl=l TO C:GDSUB 30090sLIST

A (XI):POSITION 2,3:L1=LEN(STR*(

A(X1))):L2=LEN <STR*(B(X1 ) ) )

30320 FOR Yl=l TO LlsPRINT " ";:NEXT

Y1:IF L2<=L1 THEN 30330

30325 FOR Yl=l TO (L2-L1):PRINT "

<INSERT>";:NEXT Yl

30330 POSITION 2,3:PRINT B(X1);"

C4 DOWN}":GOSUB 30091:NEXT XI

30350 L*<1,LEN<STR*(C>))=STR»(C):L*(<

LEN(L*>+1),25)=" LINES COPIED."

:GOTO 30010

30400 REM COUNT

30405 ? "COUNT RANGE (FROM,TO> ";:INP

UT LI ,L2: IF L2>32767 THEN L2=32

767

30410 IF L2<L1 THEN ? " BAD RANGE,. RE

ENTER.":GOTO 30405

30415 ADDR=PEEK(136)+PEEK(137)*256:LN

UM=PEEK <ADDR> +PEEK(ADDR+1) *256:

C =0

30420 IF L1>LNUM THEN GOSUB 30095:G0T

0 30420

30425 IF L2>LNUM THEN C=C+1:GOSUB 300

95:G0T0 30425

30490 L*<1,LEN(STR*(C)))=STR*(C):L*((

LEN(L*)+1),25)=" LINES COUNTED.

":GOTD 30010

3O5OO ? " RANGE (FROM,TO) ";:INPUT Ll

,L2:IF L2>32767 THEN L2=32767

30505 IF L2<L1 THEN ? " BAD RANGE. RE

ENTER.":GOTO 3O5OO

30510 ADDR=PEEK(136) +PEEKU37) *256:LN

UM=PEEK(ADDR)+PEEK(ADDR+1)*256:
C=0

30515 IF L1>LNUM THEN GOSUB 30095:GOT

0 30515

30520 IF L2<LNUM THEN RETURN

30525 IF C<D THEN C=C+1:A(C)=LNUM:GOS

UB 30095:G0T0 30520

30530 L*="RANGE TOO LARGE FOR DIM.":P

OP :GOTO 30010

30550 ? " RANGE (LINE #,INCRE) ";:INP
UT LlfL2

30555 FOR Xl=l TO C:B(X1)=L1+(X1-1)*L

2:IF B(X1)<32768 THEN NEXT X1:R

ETURN

30560 ? " BAD LINE NUMBER IN RANGE. R

EENTER.":GOTO 30550

305B0 ER*=STR»<PEEK(195)>:?"ERROR NU

MBER ";ER*:POP :GOTO 30060 ^

RAM
For ATARI

48K RAM BOARD FOR THE 400
with Lifetime Warranty

• Highest quality available

• Reduces power consumption

• Reduces heat

48K Board

32K Board

16K Board

(400) $175

(400/800) $ 90

VISA

(800) $ 60

FREE SHIPPING ANYWHERE IN U.S.A.

Intec

Peripherals

Corp
906 E. Highland Ave.

San Bernardino, CA 92404

(714)881-1533 $&

ATARI. 400, 800 are Trademarks of ATARI. Inc.

HYPERCARTRIDGE®

for ATARI® 400/800 *

16K S39
w/o EPROMs/ROMs

FOR SOFTWARE DEVELOPERS AND HOBBYISTS!

extend memory of 16K RAM and 32K RAM computers

create 16K cartridges easily with an EPROM programmer

combine ATARI" BASIC ROMs with your own subroutines on

ROM/EPROM

eliminate need for disk drive and extra RAM for lengthy programs

CONFIGURATIONS:
#1 Any combination of 4 2532

EPROMs/2332 ROMs
#2 Two ATARI ROMs and two

2532's for 2332's)

SPECIFY WITH ORDER

2532 4K EPROMs

$7 50 each

with cartridge order only

CHAMELEON COMPUTING"
Dept of Physics & Astronomy. Box 119-C

Dickinson College. Carlisle. PA 17013

(717) 245-1717
•

Please add S1 50 shipping/handling

PA residents add 6% sales tax

Quantity discounts available CHECK. MC. VISA

■ Trademark of ATARI INC
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LEN(LS)+I),25)-" LINE5 DELETED. 
":GOTO 30010 30580 

EENTER.":GOTO 30550 
ERS-STRS(PEEK (195»:?"ERROR 
MBER ";ERS:POP :GOTO 30060 

NU 
3Q200 REM MOVE 
30205? :? "MOVE";:GOSUB 30500: IF C-O 

THEN LS-"NULL RANGE SPECIFIED. fJr,;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~ ":GOTO 30010 
30210 ? :? "MOVE TO";:GOSUB 30550 
30215 FOR XI-I TO C:G09UB 30090:LIST 

A(XI):POSITION 2 , 3:LI=LEN(STRS( 
A(XI»):L2-LEN(STRS(B(XI») 

30220 FOR VI-I TO LI:PRINT " " ;:NEXT 
V I: IF L2 ( -L I THEN· 30230 

30225 FOR VI-I TO (L2-LI):PRINT " 
(INSERT}";:NEXT VI 

302 3 0 POSITION 2, 3 :PRINT B(XI):? : ? 
PRINT A(XI):GOSUB 3 0091:NEXT XI 

30250 LS(I , LEN(STRS(C»)=STRS(C):LS« 
LEN ( LS)+1),2S)=" LINES MOVED. " : 
GOTO 3 0010 

30300 REM COPV 
3 0 3 0 5? : 7 "COPV";:GOSUB 3050 0: IF C-O 

THEN LS-"NULL RANGE SPECIFIED. 
" :GOTO 3 001 0 

3 0 310 ? : 7 "COPV TO" ; :GOSUB 30550 
30315 FOR XI-I TO C:GOSUB 30090:LIST 

A(Xl):POSITION 2,3:Ll-LEN(STR$( 
A(XI»):L2-LEN(STRS(B( Xl ») 

30320 FOR VI-I TO Ll:PRINT " ";:NEXT 
Vl:IF L2 ( -Ll THEN 30330 

30325 FOR VI-I TO (L2-Ll):PRINT " 
(INSERT } ";:NE XT VI 

303 30 POSITION 2 ,3:PRINT B(XI); " 
(4 DOWN } ":GOSUB 30091:NEXT XI 

3 0350 L$(I , LEN(STRS(C»)-STRS(C):LS« 
LEN ( L$)+l) ,25)= " LINES COPIED." 
:GOTO 30010 

3 0400 REM COUNT 
304 0 5 ? "COUNT RANGE (FROM,TO) " ; :INP 

UT Ll,L2:IF L2>3 2767 THEN L2=32 
7 67 

30410 IF L2 CLI THEN? " BAD RANGE . RE 
ENTER. " :GOTO 30405 

30415 ADDR-PEE K (1 3 6)+PEEK (1 3 7)'256:LN 
UM-PEE K( AD DR)+PEE K (ADDR+l)'256: 
C-O 

3 0 42 0 IF Ll >LNUM THEN GOSUB 3 0095:GOT 
o 3 04 2 0 

30425 IF L2 >LNUM THEN C-C+I:GOSU8 3 0 0 
95 : GOTO 30425 

3 0490 L$(I , LEN(STR$(C » )-STRS(C):L$« 
LEN(LS) + I),25)-" LINES COUNTED. 
":GOTO 30010 

3 0 5 0 0? " RANGE (FROM,TO) " ; :INPUT LI 
, L2:IF L2 >32767 THEN L2-32767 

30505 IF L2CLI THEN ? " BAD RANGE. RE 
ENTER. ":GOTO 3050 0 

30510 ADDR-PEEK(136)+PEE K (137)'256:LN 
UM-PEE K (ADDR)+PEEK(ADDR+I)'256: 
C-O 

3 0 515 IF LI >LNUM THEN GOSUB 30095:GOT 
o 30515 

30520 IF L2 CLNUM THEN RETURN 
3 0525 IF CCD THEN C-C+l:A ( C ) -LNUM:GOS 

UB 30095:GOTO 3 0520 
305 3 0 LS-"RANGE TOO LARGE FOR DIM.":P 

OP :GOTO 30010 
30550? " RANGE (LINE * , INCRE) ";:INP 

UT Ll,L2 
30555 FOR XI-I TO C:B(XI)-LI+(XI-I)'L 

2:IF B(XI) C32768 THEN NE XT XI:R 
ETURN 

30560 ? " BAD LINE NUMBER IN RANGE. R 

RAM 
For ATARI 

48K RAM BOARD FOR THE 400 
with Lifetime Warranty 

• Highest quality available 
• Reduces power consumptton 
• Reduces heat 

48K Board (400) 

32K Board (400/ 8001 

16K Board (800) 

$175 
$ 90 
$ 60 

FREE SHIPPING ANYWHERE IN u.s.A. 
INTEC 

PERIPHERALS 

CoRP 
906 E. Highland Ave. 

San Bernardino. CA 92404 

aEI (71 4) 881-1533 • 
AlARI , 400 , 800 at. Trl de ma rks o f AlAR I. In~. 

HYPERCARTRIDGE@> 
for ATARI® 400/800 • 

16K $39 
WiD EPROMSIROMs 

FOR SOFTWARE DEVELOPERS AND HOBBYISTS! 
• extend memory of 16K RAM and 32K RAM computers 
• create 16K cartridges easily with an EPROM programmer 
• combine ATAR'- BASIC ROMs with your own subroutines on 

ROMIEPROM 
• eliminate need for disk drive and ext ra RAM lor leng thy programs 

CONFIGURATIONS: 
# 1 Any combination 01 4 2532 

EPROMsl 2332 ROMs 
#2 Two ATARI ROMs and 1W0 

2532's (or 2332's) 
SPECIfY WITH ORDER 

2532 4K EPROMs 
$7.50 each 

with cartridge order only 

~ 
CHAMELEON COMPUTING 8 

Dept of Physics & Astronomy. Box 119-C 
Dickinson College. Carlisle. PA 17013 

(717) 245-1717 · ...... .... .... .. ... .. ........ .. ..... ... ... ...... .. .. . . 
Please add: 51 50 shippingl handling 

PA residents add 6% sales tax 
Quantity discounts ' available CHECK . MC. VISA 

• TraClemaf~ 01 AlARI INC 
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Easy Apple Editing
Roland Brown

This editor routine provides a powerful utility for

Applesoft programmers: the ability to easily modify

BASIC program lines.

The Apple 11+ was created for its advanced

BASIC. Programming in Applesoft is much better

and easier than with integer BASIC. One main

problem, however, with Applesoft is its editing.

Some people invest in a ROM editor, others create

their programs using a text editor, and others just

suffer with the frustrating ESCape codes. Pre

sented here is a 3/4K machine language program

for the Apple II + 48K or equivalent with DOS

3.3.

The BASIC Line Editor will not destroy the

current BASIC program, but will destroy its

strings. Once saved on disk as a binary file, Editor

can be loaded into memory by the command:

]BRUNB.L.E.,A$9A0O

To edit a BASIC program line, type

]& (line number)

for example,

]&100

This will clear the screen, display the line, and

place the cursor at the top left of the screen. The

line is displayed in a different format from

Applesoft's. The differences are: the line is con

tinuous instead of centered on the screen, there

are no spaces in the line except between quotes,

and all control characters are displayed in

inverse.

In the Editor numerous commands are avail

able to you. These commands edit the line:

CTRL-B block back

-C convert hex to decimal

-D delete

-F block forward

-H back arrow

-I insert

-M return

-S search

-T truncate

-U forward arrow

-V verbatim

ESC return to BASIC

CTRL-B moves the cursor back to the previous

colon, or if there is no previous colon, the begin

ning of the line.

CTRL-C clears the bottom of the screen, places

a $ prompt on the screen and allows a line to be

21d COMPUTE! February. 1983

input. This line is converted to decimal, printed,

and the cursor is returned to its original position

on the line. This can be used to convert bytes in

hex that need to be POKEd/PEEKed.

CTRL-D deletes the character at the cursor.

CTRL-F moves the cursor to the next colon,

or if there is no next colon, to the end of the line.

CTRL-H (back arrow) moves the cursor back

one space.

CTRL-I inserts a space in the line at the cursor

position. Note: CTRL-I will not insert at the top

left of the screen.

CTRL-M (return) can be entered at any place

in the line and the entire line will be entered into

the program.

CTRL-S searches for the next character

entered.

CTRL-T truncates the line at the cursor posi

tion, so the cursor is at the end of the line+1.

CTRL-U (forward arrow) moves the cursor

forward one space.

CTRL-V allows raw control characters to be

entered into the line. This can be used to enter

returns or backspaces for easier printing control.

ESC will exit the Editor with the line un

touched (so if you make a mistake, the line is not

lost).

The Editor provides a < at the left side of line

7 as a guide to where BASIC truncates its lines.

This will not affect your line if you pass the line

through it.

Typing It In

Program 1 is a BASIC program which loads the

machine language for the Editor into memory. If

the DATA statements have all been entered cor

rectly, the program will provide instructions for

saving the binary file to the disk, which should be

done immediately. If an error is detected in the

data, the program will stop. If this happens, check
your DATA statements carefully, correct all mis

takes, and run the program again.

Program Explanation
Loading the program resets the stack to the same

level as BASIC does, sets up the ampersand vector

($3F5), clears the screen, moves the DOS buffers

down so it is safe, prints the title and restarts

BASIC.
The entry of the program uses BASIC routines

to read in the line and find the line in memory. If

the line is not there, the program returns to

Easy Apple Editing 
Rolond Brown 

This editor routine provides a powerfulutilify for 
Applesoft programmers: the abilihj to easily 1I10diftj 
BASIC program lilies . 

The Apple 11 + was created for its advanced 
BASIC Programming in Applesoft is much better 
and easier than with integer BASIC O ne main 
problem, however, with Applesoft is its ed iting. 
Some people invest in a RO M editor, others crea te 
their programs using a text editor, and others just 
suffe r with the frustrating ESCape codes. Pre
sented here is a 3/4K machine language program 
for the Apple 11 + 48K or equivalent with DOS 
3.3. 

The BASIC Line Editor will not destroy the 
current BASIC program, but will destroy its 
strings. Once saved on di sk as a binary file, Ed itor 
can be loaded into memory by the command : 

lBRUN B.L.E.,A$9AOO 

To edit a BASIC program line, type 

1& (line number) 

for example, 

1&100 

This will clea r the screen, display the line, and 
place the cursor at the top left of the screen. The 
line is displayed in a different format from 
Applesoft' s. The differences are: the line is con
tinuous instead of centered on the screen, there 
are no spaces in the line except between quotes, 
and all control characters a re displayed in 
inverse . 

In the Editor numerous commands are avail
able to you . These commands edit the line: 

CTRL-B block back 
-C convert hex to decimal 
-0 delete 
-F block forward 
-H back arrow 
-I insert 

-M return 
-S search 
-T truncate 
-U forward arrow 
-V verbat im 

ESC return to BASIC 

CTRL-B moves the cursor back to the previous 
colon, or if there is no previous colon, the begin
ning of the line. 

CTRL-C clea rs the bottom of the screen, places 
a $ prompt on the screen and allows a line to be 
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input. Th is line is converted to decimal, printed, 
and the cursor is returned to its original position 
on the line. This can be used to convert bytes in 
hex tha t need to be POKEdIPEEKed. 

CTRL-D deletes the characte r at the curso r. 
CTRL-F moves the cursor to the next colon, 

or if there is no next colon, to the end of the line. 
CTRL-H (back a rrow) moves the cursor back 

one space. 
CTRL-I inserts a space in the line at the cursor 

position. Note: CTRL-I will not insert at the top 
left of the screen . 

CTRL-M (return) can be entered at any place 
in the line and the entire line will be entered into 
the program . 

CTRL-S searches for the next character 
entered. 

CTRL-T truncates the line at the cursor posi
tion, so the cursor is at the end of the line + l. 

CTRL-U (forwa rd a rrow) moves the curso r 
forward one space. 

CTRL-V allows raw control characters to be 
entered into the line. Th is can be used to ente r 
returns or backspaces for easier printing con trol. 

ESC will exit the Editor w ith the li ne un
touched (so if you make a mistake, the line is not 
lost) . 

The Editor provides a ( at the left side of line 
7 as a guide to where BASIC truncates its lines. 
This will not affect your line if you pass the line 
through it. 

Typing It In 
Program 1 is a BASIC program which loads the 
machine language for the Editor in to memory. If 
the DATA statements have all been entered co r
rectly, the program will provide instructions for 
saving the binary fi le to the d isk, which should be 
done immediately. If an error is detected in the 
data, the program will stop. If this happens, check 
your DATA statements ca refully, co rrect all mis
takes, and run the program agai n . 

Program Explanation 
Loading the program resets the stack to the same 
level as BASIC does, sets up the ampersand vector 
($3F5), clears the screen , moves the DOS buffers 
down so it is safe, prints the tit le and restarts 
BASIC 

The entry of the program uses BASIC routines 
to read in the line and find the line in memory . If 
the line is not there, the program re turns to 



BASIC.

The line is disassembled into the input buffer

($200-$2FF) by using a modified version of

CHRGET. If the character is text, CHRGET places

it in the line. If the character is one representing a

command, CHRGET looks it up in the table of

BASIC commands and puts the command name

in the buffer. Once the end of the line is reached,

CHRGET enters the edit section of the program.

The edit program displays the line, gets a

character from the keyboard, and processes it.

Explanations of the different commands would

take too long, but fairly adequate documentation

of the program's workings can probably be un

derstood by many Apple owners. If you do not

understand any of the Editor commands, just

experiment with them fora while.

100 FOR I - 39424 TO 40065I READ AiCK - CK +

Al POKE I,Ai NEXT

110 IF CK < > 8B734 THEN PRINT "ERROR IN

DATA STATEMENTS"! STOP

120 HOME I PRINT i PRINT "BASIC LINE EDITOR

INSTALLED AT"i PRINT "LOCATIONS 39424-

40065 (*9A00-9Cai)"i PRINT

130 PRINT "TYPE 'BBAVE B.L.E.,A*9A00,L«2B2'

"i PRINT "TO STORE BINARY FILE"i PRINT

TYPE 'CALL 39424' TO ACTIVATE

237,162,5,189,0,4,41,127

157,0,2,202,16,245,162,6

134,36,32,95,156,240,61,'

7,157,O,2,232,76,98,154

160,208,132,254,132,255,1

41.127.133.253.240. 15. 17-,

7,157,O,2,232,76,98,154

160,208,132,254,132,255,160,0

41,127,133,253,240,15,177,254

8,200,208,2,230,255,40,16

245,198,253,208,241,177,254,8

200.208.2.230.255.157.0.2200,208,2,230,255,157,0,2

232,40,16,241,41,127,157,255

1,76,98,154,134,252,170,133

250,133,251,32,88,252,160,0

185,0,2,201,32,144,2,9

128,32,240,253,200,196,252,1'

2,32,81,168,32,88,156,162

255,160,1,76,68,212,201,1

208,39,224,0,240,32,134,2
166.252.23O.252.24O.7O.\R

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

187,32,240,253,165,63,166,

32,36,237,162,0,189,0,187

157,0,2,232,208,247,166,24

76.193.154.201.155.24O.21.

157,0,2,76,240,154,32,226

251,76,193,154,32,88,156,76

208,3,133,255,164,250,200,13

250,192,40,144,6,160,0,132

250,230,251,232,228,252,176,7

189,0,2,197,255,208,229,96

169,15,133,37,76,34,252,230
1 oil *3i**n "5 ")7rt «a^. i An f\ 1 "7"7
1 dt , jiU t) , X. t JZ. oU , i B3 , 1 OU , K) , I / /

184,56,233,48,56,233,208,96

194,193,211,201,195,160,204,201

206,197,160,197,196,201,212,207

210,0

ATTENTION

PROGRAMMERS!!

DATASOFT is currently seeking programs and

programmers to add to their rapidly growing

and expanding operation. A leading marketer

and developer of personal computer software,

DATASOFT offers experienced assembly-

language programmers the opportunity to join

their staff to develop and translate arcade

games such as ZAXXON™, as well as to author

original material for their games, education and

home management product lines. DATASOFT

pays competitive salaries, plus bonuses based

on product performance. Relocation assistance

is available, if needed.

If you have working knowledge of Atari, Apple,

Tl, or Commodore operating systems, graphics,

animation and sound, call or write Melinda

Storch at:

9421 Winnetka Ave

Chaisworth. CA 91311

|213|701- 5161 / (800| 423-5916

ZAXXON and SEGA are registered trademarks of Sega Enterprises.

DATASOFT is a registered trademark of Datasoft. Inc.

BASIC. 
The line is disassembled into the input buffer 

($200-$2FF) by using a modified version of 
CHRGET. If the charac ter is text, CHRGET places 
it in the line. If the character is one representing a 
comma nd , CHRGET looks it up in the table of 
BASIC commands and puts the comma nd name 
in the buffer. O nce the end of the line is reached , 
CHRGET enters the ed it section of the program. 

The edit program dis plays the line, ge ts a 
characte r from the keyboard, a nd processes it. 
Expla nations of the different commands would 
take too long, but fairl y adeq uate documenta tion 
of the program's workings can probably be un
d erstood by many Apple owners. If you do not 
understand a ny of the Ed itor commands, just 
experiment with them for a while. 

100 FOR I - 39424 TO 400b5. READ A.CK - CK + 
AI POKE I,A. NEXT 

110 IF CK < > BB754 THEN PRINT "ERROR IN 
DATA STATEMENTS". BTOP 

120 HOME. PRINT • PRINT "BASIC LINE EDITOR 
INSTALLED AT". PRINT "LOCATIONS 39424-

400b:5 ($9AOO-9CBll". PRINT 
130 PRINT "TYPE 'BSAVE B.L.E.,A$9AOO,L$2B2· 

". PRINT "TO STORE BINARY FILE". PRINT 

140 
1:50 
200 
210 
220 
230 
240 
2:50 
2bO 
270 
2BO 
290 
300 
310 
320 
330 
340 
3:50 
300 
370 
380 
390 
400 
410 
420 
430 
440 
4:50 
4bO 
470 
4BO 
490 
:500 
:510 
520 
:530 
540 
:5:50 
!5b0 
:570 
:580 
:590 
bOO 
bl0 

PRINT 
NEW 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

"TYPE ·CALL 39424· TO ACTIVATE" 

162,2~1,154,169,76,141,245,3 
169,43,141,246,3,169,1~4.141 

247,3,32,88,252,169,153,141 
1,157,32,212,167,169,12,133 
36,169,112,160,156,32,58,219 
76,208,3,32,12,218,32,26 
214,176,1,96,165,155,133,184 
165,156,133,185,32,88,252,32 
224,158,104,104,32,95,156,32 
95,156,170,32,95,156,32,36 
237,162,5,189,0,4,41,127 
157,0,2,202,16,245,162,6 
134,36,32,95,156,240,61,48 
7,157,0,2,232,76,98,154 
lbO,20B,132,2:54,132,2:5:5,lbO,O 
41,127,133,2:53,240,15,177,254 
8,200,208,2,230,255,40,16 
245,198,253,208,241,177,254,8 
200,208,2,230,255,157,0,2 
232,40,16,241,41,127,157,255 
1,76,98,154,134,252,170,133 
250,133,251,32,88,252,160,0 
185,0,2,201,32,144,2,9 
128,32,240,253,200,196,252,144 
239,169,188,141,0,7,165,250 
133,36,165,251,32,90,156,32 
12,253,201,136,208,22,202,198 
250,1(6",230,160,39,132,250,198 
251,16,222,232,160,0,132,250 
230,251,240,213,201,149,208,30 
164,250,200,132,250,232,228,252 
144,7,134,252,169,32,157,0 
2,192,40,144,188,160,0,132 
250,230,251,76,193,154,201,141 
208,20,166,252,169,0,157,0 
2,32,81,168,32,88,156,162 
255-,160,1,76,68,212,201,137 
208,39,224,0,240,32,134,249 
166,252,230,252,240,20,189,0 
2,157,1,2,202,228,249,176 
245,232,169,32,157,0,2,76 
171,154,166,249,198,252,76,193 

b20 
b30 
b40 
b50 
bbO 
b70 
bBO 
b90 
700 
710 
720 
730 
740 
7:50 
7bO 
770 
7BO 
790 
BOO 
Bl0 
B20 
B30 
B40 
B:50 
BbO 
B70 
BBO 
B90 
900 
910 
920 
930 
940 
9:50 
9bO 
970 
9BO 
990 
1000 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

154,201,132,208,24,228,252,176 
245,198,252,134,249,189,1,2 
157,0,2,232,228,252,144,245 
166,249,76,171,154,201,130,208 
38,224,0,240,18,198,250,16 
17,160,39,132,250,198,251,16 
9,160,0,132,251,132,250,76 
193,154,202,240,250,189,0,2 
201,58,208,225,76,193,154,201 
134,208,12,228,252,176,232,169 
58,32,58,156,76,193,154,201 
147,208,11,32,12,253,41,127 
32,58,156,76,193,154,201,150 
208,18,32,12,253,201,160,176 
109,41,127,157,0,2,32,240 
253,76,240,154,201,148,208,5 
134,252,76,171,154,201,131,208 
66,134,249,162,0,189,0,2 
157,0,187,232,208,247,169,8 
133,37,160,0,32,66,252,169 
164,133,51,32,103,253,32,199 
255,32,167,255,32,142,253,169 
189,32,240,253,165,63,166,62 
32,36,237,162,0,189,0,187 
157,0,2,232,208,247,166,249 
76,193,154,201,155,240,21,201 
160,144,11,32,240,253,41,127 
157,0,2,76,240,154,32,226 
251,76,193,154,32,88,156,76 
208,3,133,255,164,250,200,132 
250,192,40,144,6,160,0,132 
250,230,251,232,228,252,176,7 
189,0,2,197,255,208,229,96 
169,15,133,37,76,34,252,230 
184,208,2,230,185,160,0,177 
184,56,233,48,56,233,208,96 
194,193,211,201,195,160,204,201 
206,197,160,197,196,201,212,207 
210,0 

ATTENTION 
PROGRAMMERS!! 

DATASDFT is currently seeking programs and 
programmers to add to their rapidly growing 
and expanding operation. A leading marketer 
and developer of personal computer software. 
DATASOFT offers experienced assembly
language programmers the opportunity to join 
their staff to develop and translate arcade 
games such as ZAXXON'". as well as to author 
original material for their games. education and 
home management product lines. OAT ASOFT 
pays competitive salaries. plus bonuses based 
on product performance. Relocation assistance 
is available. if needed. 

If you have working knowledge of Atari . Apple. 
TI. or Commodore operating systems. graphics. 
animation and sound. call or write Melinda 
Storch at: 

Da~,~~ 
942 1 Wlnnelka Aile 
Chatsworth. CA 91 3 11 
(21 3)701 - 5 161 I (800) 423·59t 6 

ZAXXON and SEGA are registered trademarks of Sega Enterprises. 
OATASOFT IS a registered trademark of Datasoft. lnc. 



"Stringing" Atari

Machine Code
Edward C Smith

Atari BASIC provides the user with page 6 ofmem

ory for storing machine code programs executed

via the USR function. Page 6 is by definition

hexadecimal locations 600 to 6FF (1536 to 1791

decimal). With the increasing use of machine code,

the programmer is sometimes faced with the prob

lem of an overcrowded page 6. (See "Insight: Atari"

this month for further comments on this topic-Ed.)

What are the alternatives?

One solution is to float programs in memory

by transferring machine code bytes from data

statement lines to an Atari string which then be

comes addressable with the ADR function. To

qualify for "stringing," the machine code must be

fully relocatable - no JMP's, no JSR's and no data

tables may be enclosed within it. In addition, the

first byte of the machine code must be the start of

execution.

This utility (Program 2) provides a means for

placing into a string machine language that meets

the above criteria. It also inserts necessary state

ment lines and LISTs the modified version of your

program to disk. The procedure for transferring

data bytes into a string is based on information on

the Atari Assembler Editor User's Manual.

The utility should be ENTERed after you

have LOADed the program you want to modify.

Please note that statement line 1 as well as the

region 27000-30000 will be overlaid. Although five

variables are dimensioned in line 1, only ML$

(the newly created machine code string) will be

used with the modified program. A series of five

prompts lead the user through the procedure.

After each prompt the program comes to a STOP

so that the user may LIST his program to the screen

to make indicated changes or determine replies to

questions.

To begin with, the user is reminded that the

first argument of each USR function must be the

address of the machine code string (to make the

string fully relocatable) and also that all statement

lines that POKE bytes onto page 6 must be deleted.

The computer then uses input data to create the

string and calculate the number of statement lines

that will have to be inserted.

The number of lines is dependent upon the

length of the string and the occurrence of two

special hex codes: 22 (decimal 34) and 9B (decimal

155). When creating the string, these codes are

216 COMMITS! February. 1983

temporarily replaced with hex code 20 (decimal

32) to avoid confusing the BASIC interpreter.

After the statement line defining the string is es

tablished, the original values are restored.

Next a suitable location for the insertion of

statement lines is requested. Since the first of

these lines is a dimension statement, a location

near the beginning of the program should be cho

sen. Care must be taken so that no existing lines

are overlaid. Finally, a statement line number for

the last line of the modified program is requested.

This will allow the user to exclude the data state

ment lines containing the machine code, provided

that they occur at the end of the original program.

A Practical Test

Program 1 is an example of a program that uses

page 6 to store machine code bytes (in this case 70

bytes). To demonstrate the use of the utility pro

gram, type Program 1 and SAVE to disk; then

type Program 2 and LIST to disk. Next LOAD

Program 1 and ENTER Program 2. Now change

the first argument of each USR function in lines

62 and 66 from "M" to "ADR(ML$)'\ Next, delete

line 40 and type RUN. Answer "Y" to the first

two questions because you have just made these

changes.

Respond to the third prompt with "9000"

and then "70". Next, you are asked for a starting

line number for the insertion of two statement

lines. In reviewing the listing of Program 1, you

will see that there is room for extra lines between

line 30 and line 50. Type CONT and respond with

"35". Answer the last prompt with "78". The

computer will now automatically create Program

3 and LIST it to disk as "D:PROGRAM3.LST".

When the LISTing is completed type NEW, then

ENTER Program 3 and RUN. The result should

be the same as when Program 1 is RUN.

Description Of Program 2
Line#

1 DIM ML${300) - allows up to 300 bytes to be placed in

a string. At 90 bytes/line, up tu four

statement lines of machine code can

be inserted.

DIM Q$(300> - keep track of the occurrence of ASC

and 34 (double quotation marks) and

DIM R$(300> ASC 155 (RETURN) in the machine

code. Allows up to 100 34's and

100155's.

"Stringing" Atari 
Machine Code 

Edward C Smith 

Atari BASIC provides the user with page 6 of mem
ory for storing machine code programs executed 
via the USR function. Page 6 is by definition 
hexadecimal locations 600 to 6FF (1536 to 1791 
decimal) . With the increasing use of machine code, 
the programmer is sometimes faced with the prob
lem of an overcrowded page 6. (See " In sight: Atari" 
this month for further cOlllments on this topic - Ed .) 
What are the alternatives? 

One solution is to float programs in memory 
by transferring machine code bytes from data 
statement lines to an Atari string which then be
comes addressable with the ADR function . To 
qualify for "stringing," the machine code must be 
fully reloca table - no JMP's, no JSR's and no data 
tables may be enclosed within it. In addition, the 
first byte of the machine code must be the start of 
execution . 

This utility (Program 2) provides a means for 
placing into a string machine language that meets 
the above criteria. It also inserts necessary state
ment lines and LISTs the modified version of your 
program to disk. The procedure for transferring 
data bytes into a string is based on information on 
the Atari Assembler Editor User's Manual. 

The utili ty should be ENTERed afte r you 
have LOADed the program you want to modify. 
Please note that statement line 1 as well as the 
region 27000-30000 will be overlaid. Although five 
variables are dimensioned in line 1, only ML$ 
(the newly crea ted machine code string) will be 
used with the modified program . A series of five 
prom pts lead the user through the proced ure. 
After each prompt the program comes to a STOP 
so that the user may LIST h is program to the screen 
to make indica ted changes or determine replies to 
questions. 

To begin with, the user is reminded that the 
first argument of each USR function must be the 
address of the machine code string (to make the 
string fully reloca table) and also that all statement 
lines that POKE bytes onto page 6 must be deleted. 
The computer then uses input data to crea te the 
string and calculate the number of statement lines 
that will have to be inserted. 

The number of lines is dependent upon the 
length of the string and the occurrence of two 
special hex codes: 22 (decimal 34) and 9B (decimal 
155). When creating the string, these codes are 
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temporarily replaced with hex code 20 (decimal 
32) to avoid confusing the BASIC interpreter. 
After the statement line defining the string is es
tablished, the origina l va lues are restored . 

Next a suitable location for the insertion of 
statement lines is requested . Since the first of 
these lines is a dimension statement, a loca tion 
near the beginning of the program should be cho
sen. Care must be taken so that no existing lines 
a re overlaid. Finally, a sta tement line number for 
the last line of the modified program is requested . 
This will allow the user to exclude the data state
ment lines containing the machine code, provided 
that they occur at the end of the origina l program. 

A Practical Test 
Program 1 is an example of a program that uses 
page 6 to store machine code bytes (in this case 70 
bytes) . To demonstrate the use of the utility pro
gram, type Program 1 and SAVE to disk; then 
type Program 2 and LIST to disk. Next LOAD 
Program 1 and ENTER Program 2. Now change 
the first argument of each USR function in lines 
62 and 66 from " M" to "ADR(ML$)" . Next, delete 
line 40 and type RUN. Answer "Y" to the first 
two questions because you have just made these 
changes . 

Respond to the third p rompt with "9000" 
and then "70". Next, you are asked for a starting 
line number for the insertion of two s tatement 
lines. In reviewing the listing of Program 1, you 
will see that there is room for extra lines between 
line 30 and line 50. Type CONT and respond with 
"35". Answer the last prompt with "78". The 
computer will now automatically create Program 
3 and LIST it to disk as " D:PROGRAM3.LST" . 
When the LISTing is comple ted type NEW, then 
ENTER Program 3 and RUN . The result should 
be the same as when Program 1 is RUN. 

Description Of Program 2 
Line # 
1 DIMML$(300)- allows up 10300 byles lo be placed in 

DIM Q$(300) 
and 

DIM R$(300) 

a string. At 90 bytes/line, up to four 
statement lines o f machine code can 
be inserted . 

_ keep track of the occurrence of ASC 
34 (double quotation marks) and 
ASC 155 (RETURN) in the machine 
code. Allows up to 10034'5 and 
100155'5. 



COMPUTED
Second Book Of Atari

After only three years on the market,

the Atari 400/800 microcomputers

have become among the most

popular personal computers ever

made. So it was no surprise when

COMPUTED First Book ofAtari, a

collection of the best Atari articles

published during 1980-8) in

COMPUTE! Magazine, also became

a "bestseller" with Atari enthusiasts.

The first printing sold out in just a

few months.

That's why we've followed up

with COMPUTEI's Second Book of

Atari. Available immediately, the

Second Book ofAtari continues

COMPUTE! s tradition for personal

computer users.

But the Second Book ofAtari

differs from the First Book in one

important respect - all the articles

are totally new and previously

unpublished. The Second Book of

Atari includes such interesting

articles as "Page Flipping," "Fun

With Scrolling," "Perfect Pitch,"

"Player-Missile Drawing Editor,"

and "TextPlot Makes a Game."

Whole chapters are devoted to

subjects such as "Advanced

Graphics and Game Utilities,"

"Programming Techniques," and

"Beyond BASIC." With 250 pages -

more than 25 percent thicker than

the First Book at the same price -

the Second Book ofAtari is crammed

with information and ready-to-type

program listings. And the book is

spiral-bound to lie flat and is fully

indexed for quick reference.

Best of all, COMPUTEI's Second

Book ofAtari, like COMPUTE!

Magazine itself, is written and edited

to appeal to all computer enthusiasts

at only SI 2.95.
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DIM P$(3> - used for formatting QS and RS.

DIM M$(100) - will hold up to three instructions per

line for restoring CHR${34) and/or

CHRS{155) in the machine code

string.

27100-27625 First three user prompts.

27630-27650 Develop machine code string MLS with

CHRS(32) replacing CHRS(34) and/or CHR$(155).

27660-27690 Determine number of statement lines to be

inserted.

27700-27732 Last two user prompts.

27800-27830 Format input value P toa three-byte left-justified

value.

29100 Establishes DIM forMLS.

29170-29270 Establish MLS(90bytesperstatementline).

29330-29800 Develop statement lines for restoring CHRS(34)

and/orCHRS(155).

29900-29910 LIST modified program to disk.

Program 1.

30 DIM Y2*<30>,Yl*(30>

40 M=1536:F0R I=M TO M+69:READ A:POK£

I,A:NEXT I

50 Y2«=BM SPACES>sof tware<5 SPACES?"

:Y1S="C5 SPACES>titlet7 SPACES>"

54 GRAPHICS 1B:POSITION 0,O:? #6;"***

ft***************":POSITION 0,lOi?

#6; "ttttttttttttttXttttf

55 FOR 1=1 TO 9:P0SITI0N 0,1:? #6;"*"

:POSITION 19,1:7 #6j"*":NEXT 1:1=0

62 1 = 1 + 1 : A = USR(M, ADR.(Y2») ,LEN(Y2«> , I )

sPOSITION 2,3:? #6;Y2*:G0SUB 78:IF

K1B THEN 62

65 SOUND 0,0,0,0:1=0

66 1=1+1:A=USR(M,ADR(Y1«),LEN(Y1«),I>

:PDSITI0N 2,6:? #6$Y1*:GOSUB 7a:IF

K1B THEN 66

77 SOUND O,O,O,O:GOTO 77

78 SOUND 0,230/1,1O,1O:SETCOLOR 0,1+2

,9:RETURN

9OOO DATA 104,104,133,204,104,133

9010 DATA 203,104,104,133,205,133

9020 DATA 206,104,104,133,207,201

9030 DATA 1,20B,22,160,255,200

9040 DATA 177,203,153,218,6,169

9050 DATA 32,145,203,198,205,165

9060 DATA 205,201,O,240,2,20B

907O DATA 236,216,56,165,206,229

9080 DATA 207,168,162,255,232,200

9090 DATA 189,218,6,145,203,19B

9100 DATA 207,165,207,201,0,240

9110 DATA 2,208.239,96

Program 2.

1 DIM ML*(300) ,Q*(300) ,P* C3> ,M*(300) ,

R*(300>:SETC0L0R 2,12,l:G0T0 27000

27O0O REM

27O10 REM ***************************

27020 REM *C6 SPACES>UTILITY for

£8 SPACES>*

27030 REM *<6 SPACES}*STRINGING'

IS SPACES>*

27040 REM *<5 SPACES*MACHINE CODE

<7 SPACES)*

27050 REM *t10 SPACESJbyi13 SPACES>*

27060 REM t(4 SPACES?Edward C. Smith

C6 SPACES}*

27070 REM *<4 SPACES>Harrisburg, Pa.

(6 SPACES>*

27080 REM *<5 SPACES}0CT0BER 1982

<8 SPACES>*

27090 HIM ***************************

27095 ? CHR* < 125) ; " {TAB3-C3 SPACESMJTI

LITY FOR 'STRINGING'":? "C2 TAB?

MACHINE CODE"

27098 ? :? "This utility program shou

Id be ENTERedafter program you

want to modify has been LOADed

into memory."

27100 ? :? "DHas the first argument

of each USR<3 SPACES>instructi

on in your program been

ib SPACESJreplaced with ";

27110 ? "'ADRtMLO' (Y/N>";: INPUT P*

27112 IF P*O"Y" THEN ? :? " Please

LIST your program and make

Z5 SPACESJthe necessary changes

- then type£5 SPACES>C0NT"

27114 IF P«O"Y" THEN STOP

27120 ? :? "2)Have you deleted STATEM

ENT LINE<S){4 SPACESJin your pr

ogram that read DATA and

f4 SPACESJPOKE onto page 6 ";

27130 ? "of memory <Y/N)";:INPUT P*

27132 IF P*O"Y" THEN ? :? " Please

LIST your program and delete

C3 SPACES>these lines - then ty

pe CONT":STOP

27610 ? :? "3)Scan program listing to

determined SPACESJdata statem

ent line number where the mach

ine code bytes ";

27612 ? "begin and countt4 SPACESJnum

ber of bytes.":? " Type CONT t

o resume program":ST0P

27615 ? " Enter data statement line

#";:INPUT MACHINEC0DE

27620 TRAP 27620:? " Enter NUMBER of

machine code bytes£4 SPACESJto

be placed into a STRING ";:INP

UT NUMBYTES

27625 TRAP 40OO0

2763O RESTORE MACHINEC0DE:FOR 1=1 TO

NUMBYTES:READ A

27635 REM CHECK FOR 34 OR 155 DATA BY

TES AND CHANGE TO A SPACE <32)

27640 IF A=34 THEN P=I:G0SUB 278OO:Q*

<LEN(O*)+1>=P*:ML*(I)=CHR*(32)s

GOTO 27650

27643 IF A=155 THEN P=I:GOSUB 27S00:R

«(LEN <R«)+1)=P*:ML*(I)=CHR*(32)

:G0T0 2765O

27645 ML*(I)=CHR*(A)

2765O NEXT I

27655 REM DETERMINE NUMBER OF STATEME

NT LINES TO BE INSERTED.

2766O M*=Q»:GOSUB 27920:NQ=N

27670 M*=R*:GOSUB 27920:NR=N

276B0 NN=INT(NUMBYTES/90)+l:IF INT(NU

MBYTES/90)=NUMBYTES/90 THEN NN=

NN-1

27690 NUMLN=1+NN+NQ+NR:P*=STR*(NUMLN)

:FOR 1 = 1 TO LEN(P*) :P* (I, I)=CHR

*(VAL<P*(I,I))+176):NEXT I

27700 ? :? "4)Now scan your program 1

isting tof6 SPACES>determine an

ar ea where ";P*;

27710 ? " statements SPACESMines ca

n be inserted."

27712 ? " Select an i nsert i on point

near the£4 SPACES>beginning of

the program."

27715 ? :? " Type CONT to resume pro

gram ":STOP

27720 ? " Enter the FIRST stateme

nt lineC4 SPACES>number for th

is insertion ";:INPUT LN

27730 ? :? "5)Next determine number f

or LAST state ment line of mod
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DIM P$(3) 
DIM M$(100) 

- used for formatting Q$ and R$. 
- w ill hold up to three instructions per 

line for restoring C H RS(34) a nd/o r 
CHRS(155) in the machine code 
s tring. 

27100-27625 Firs t three user prompts. 
27630-27650 Develop machine code s tring MLS with 

CHRS(32) replacing CHRS(34) and/or CHR$(155). 
27660-27690 Determine numbe r of statemen t lines to be 

27700-27732 
27800-27830 

29100 
29170-29270 
29330-29800 

29900-29910 

inserted . 
~ast two use r prompts. 
Format in put va lue P to a th ree-byte left-jus tified 
va lue. 
Es tablishes DIM for MLS. 
Establ ish MLS (90 by tes per s ta tement line). 
Develop statement lines for restoring CHRS(·34) 
andJorCHRS(155) . 
LIST modified program to d isk. 

Program 1. 
30 DIM Y2S(30),Y1S(30) 
40 M=1536:FOR I~M TO M+69:READ A:POKE 

I,A:NEXT I 
50 Y2S="{4 SPACES } software{5 SPACES}" 

:Y1S="{5 SPACES}title{7 SPACES}" 
54 GRAPHICS 18:POSITION O,O:? .6;" ••• 

••••••••••••••••• ":POSITION 0,10:? 
.6;" •••••••••••••••••••• " 

58 FOR 1=1 TO 9:POSITION O,I:? #6;"'" 
:POSITION 19 , I:? #6;".":.NEXT 1 : 1=0 

62 I = I+1:A=USR(M,ADR.(Y2S),LEN(Y2S),I) 
:POSITION 2,3:? #6;Y2S : GOSUB 78:IF 

1< 18 THEN 62 
65 SOUND O,O,O,O:I~O 
66 I=I+1:A=USR(M , ADR(Y1 S ) , LEN(Y1S},I) 

:POSITION 2,6:? #6;Y1S:GOSUB 78:IF 
1< 18 THEN 66 

77 SOUND O,O,O,O:GOTO 77 
78 SOUND 0,230/I,10,10:SETCOLOR 0,1+2 

,9:RETURN 
9000 DATA 104,104,133,204,104,133 
9010 DATA 203,104,104,133,205,133 
9 020 DATA 206,104,104,133,207,201 
9030 DATA 1,208 , 22,160,255,200 
9040 DATA 177,203,153,218,6,169 
9050 DATA 32, 145,203 , 198,205 ,1 65 
9060 DATA 205,201,0,240,2,208 
9070 DATA 2 3 6,216 , 56,165,206,229 
9080 DATA 207,168,162,255,232,200 
9090 DATA 189, 2 18 , 6,145,203, 198 
9100 DATA 207,165,207,201,0,240 
9110 DATA 2 ,20~ , 239,96 

Program 2. 
1 DIM MLS( 300),QS(300),PS(3}, M$( 300) , 

R$(300):SETCOLOR 2,12 , I:GOTO 27000 
27000 REM 
27010 REM ••••••••••••••••••••••••••• 
27020 REM '{6 SPACES}UTILITY for 

{8 SPACES}' 
27030 REM '{6 SPACES}~STRINGING~ 

{8 SPACES}' 
27040 REM '{S SPACES}MACHINE CODE 

{7 SPACES } ' 
27050 REM '{10 SPACES}by{1 3 SPACES}' 
27060 REM '{4 SPACES}Edward C. Smith 

{6 SPACES}' 
27070 REM '{4 SPACES } Harrisburg, Pa. 

{6 SPACES}' 
27080 REM '{S SPACES}OCTOBER 1982 

{8 SPACES}' 
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27090 REM ••••••••••••••••••••••• • ••• 
27095 ? CHRS(125};H{TAB}{ 3 SPACES}UTI 

LITY FOR ~STR INGING ~" : ? "{ 2 TAB} 
MACHINE CODE" 

27098 ? :? "This utility program shou 
ld be ENTERedafter progra~ you 
wa nt to modify has been LOADed 
into memory." 

27100 ? : ? "l)Has the first argument 
of each USR{ 3 SPACES}instructi 

on i n your program been 
( 6 SPACES}replaced with " ; 

27110 ? H ~ ADR(HLS) ~ (YIN) ";: INPUT PS 
27 11 2 IF PS <) "Y" THEN? :?" Pl ease 

LIST y our program and make 
{S SPACES}the necessary changes 

- then t y pe{5 SPACES}CONT" 
27114 IF P$ <) " Y" THEN STOP 
27120 ? :7 "2)Have you deleted STATEH 

ENT LINE (S ) { 4 SPACES}in y our pr 
ogram that re ad DATA a nd . 
{ 4 SPACES}POKE onto page 6 H; 

27130 7 "of memor y (Y / N)" ;:INPUT PS 
27132 IF PS <) "Y" THEN? : ? " Please 

LIST your program and dele te 
(3 SPACES}th e se lines - then t y 
pe CONTH :STOP 

27610 7 : 7 " 3 )Scan program listing to 
determine{5 SPACES}data statem 

ent line number where the mach 
ine code bytes "; 

27612 ? "begin and count{4 SPACES } num 
ber of b y tes. " : ? " Ty pe CO NT t 
o resume program":STOP 

276 15 ? " Enter d a ta statement line 
*";:INPUT MACHINECODE 

27620 TRAP 27620:?" Enter NUMBER of 
machine code bytes{4 SPACES}to 
be placed into a STRING ";:INP 

UT NUMBYTE S 
27 625 TRAP 40 0 00 
27630 RESTORE MACHINECODE:FOR 1 = 1 TO 

NUMBYTES:READ A 
27635 REM CHECK FOR 34 OR 155 DATA BY 

TES AND CHANGE TO A SPACE (32) 
27640 IF A= 3 4 THEN P = I:GOSUB 27800:Q$ 

(LEN(OS)+1)=PS:MLS(I)=CHRS(32): 
GOT.O 27650 

27 64 3 IF A=155 THEN P=I : GOSUB 27800:R 
S( LEN ( R$ } +I}=PS:MLS(I) = CHRS(32) 
:GOTO 27650 

27645 MLS ( I)=CHRS(A) 
27650 NEXT I 
27655 REM DETERMINE NUM8ER DF STATEME 

NT LINES TO BE INSERTED. 
27660 MS = QS:GOSUB 27920:NQ=N 
27670 MS=RS:GQSUB 27920:NR=N 
27680 NN=INT(NUMBYTES/90}+1:IF INT(NU 

MBYTES/90)=NUMBYTES/90 THEN NN= 
NN-l 

27690 NUMLN = l+NN+NQ+NR:PS=STRS(NUMLN) 
:FOR 1=1 TO LEN(PS}:PS(I ,I} =CHR 
S(VAL(PS(I,I)}+176):NEXT I 

27700 ? : 7 "4)Now scan your program I 
isting to{6 SPACES}determine an 
area where ";P$; 

27710 7 " statement{3 SPACES}li nes ca 
n be inserted." 

27712 7" Select an insertion point 
near the{4 SPACES}beginning of 
the program." 

27715 7 :?" Type CONT to resume pro 
gram ":STOP 

27720 ? " Enter the FIRST stateme 
nt line{4 SPACES}number for th 
is insertion ";:INPUT LN 

27730 ? : ? "5)Nex t determine number f 
or LAST state ment line of mod 
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- then type CONT

27732

27790

27B00

2781O

27820

27830

27920

27930

27940

28000

28O5O

2B100

29000

291OO

29150

29170

29180

29190

29210

29220

for LAST line

i f i ed program

. ":STDP

? " Enter number

";:INPUT LL

GOTO 29000

P*=STR*(P):ON LEN(P«) 60T0 2781

0,27820,27830

P*<LEN<P*)+1)=" ":GDT0 27830

P*<LEN<P*)+1)=" "

RETURN

IF INT(LEN<M*)/9)=LEN(M*>/9 THE

N N=LEN<M*>/9:G0T0 27940

N=INT(LEN(M*> /9) +1

RETURN

REM ADD STATEMENT LINES THAT CO

NTAIN CHR*(34> (QUOTATION HARK

CODE).

SETCOLDR 2,0,0:? CHR*(125):POSI

TION 2,2:? M*:? :? :? "CDNT":PO

SITI0N O,O:POKE 842,13:ST0P

POKE 842,12:RETURN

REM ADD DIMENI0N LINE DEFINING

LENGTH AS EQUAL TO THE NUMBER O

F MACHINE CODE BYTES.

M*=STR*<LN):M*(LEN(M*)+1>="DIM

ML*(":M*(LEN<M*>+1)=STR*(NUMBYT

ES) :M* (LEN<M*)+1)=") ":LN=LN+i:6

OSUB 28000

REM ADDING STATEMENT LINE<S) CO

NTAINING 'STRINGS' OF MACHINE C

ODE.

JM=NUMBYTES/90:IF INT(NUMBYTES/

9O>=NUMBYTES/9O THEN JM=JM-1

FOR J=O TO JM

SETCOLOR 2,0,0:? CHR*(125):POSI

TION 2,2

A=90*J+l:B=A+89:IF B>NUMBYTES T

HEN B=NUMBYTES

? J+LN;"ML*( ";A; ", ";B;■)=»;CHR*

(34) ;

29230 FOR I=A TO B:? CHR*(27>;ML*(I,I

);:NEXT I

2926O ? CHR*<34):? :? :? "CONT":P0SIT

ION O,O:POKE 842,13:ST0P

2927O POKE B42,12:NEXT J

29300 REM REPLACING 34'S AND 155 *S

29330 IF LEN(Q*)=0 AND LEN(R*)=O THEN

29900

29335 QQ=34:T=1

29340 IF LEN<Q*)<>0 AND LEN(R*)=O THE

N 2940O

2935O IF LEN<Q*)<>0 AND LEN(R*)<>0 TH

EN T=2:G0T0 294OO

29360 IF LEN<Q*)=0 AND LEN(R*)<>0 THE

N QQ=155:Q*=R*

29400 L=O:XM=LEN(Q*>/3

29420 L =L+1:M*=STR*(LN+J+L-1) :M*(LEN <

M*)+l)="ML* ("

29440 IF XM>2 THEN A=LEN(Q*)/3-XM+l:B

=A+2:XM=XM-3:G0T0 29520

29460 IF XM>0 THEN A=LEN<Q*>/3-XM+1sB

=LEN(Q*>/3:XM=O:GOTO 2952O

29500 GOTO 29800

29520 FOR X=A TO B

29550 M*(LEN(M*)+1>=Q*(3*X-2,3*X):M*(

LEN<M*)+1)=",":M*(LEN(M*)+1)=Q*

(3*X-2,3*X):M*(LEN(M*)+l)=")="

29560 M*(LEN<M*)+1)="CHR«(":M*(LEN<M*

)+l)=STR*(QQ):M*(LEN(M*)+1)=")"

29570 M*(LEN(M*)+1)=":ML«<":NEXT X

296OO M*=M*(1,LEN(M*)-5):GOSUB 28000

29650 IF XM>0 THEN 29420

29800 IF T=2 THEN T=0:QQ=155:Q*=R*:LN

=LN+NQ:G0T0 29400

29900 ? :? "Now LISTing modified v

ersion ofC3 SPACES]PROGRAM 1 t

o disk as D:PROGRAM3.LST"

29910 LIST "D:PR0GRAM3.LST",2,LL Q
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ified program - then type CONT 
.":STOP 

27732 ? H Enter number for LAST line 
";:INPUT LL 

27790 GOTO 29000 
27800 PS=STRS(P):ON LEN(P$) GO TO 2781 

0,,27820,27830 
27810 P$(LEN(PS)+l) = " ":GOTO 27830 
27820 PS(LEN(PS)+l) = " •• 
27830 RETURN 
27920 IF INTCLENCM$) / 9)=LENCM$)/9 THE 

N N=LENCM$)/9:GOTO 27940 
27930 N=INT(LENCHS)/9)+1 
27940 RETURN 
2BOOO REM ADD STATEMENT LINES THAT CO 

NTAIN CHRS(34) (QUOTATION MARK 
CODE)_ 

28050 SETCOLOR 2,0,0:7 CHRS(12S):POSI 
TION 2,2:7 MS:? :7 :7 "CONT":PO 
SITJON O,O:POKE 842,13:STOP 

28100 POKE 842,12:RETURN 
29000 REM ADD DIMENION LINE DEFINING 

LENGTH AS EQUAL TO THE NUMBER 0 
F MACHINE CODE BYTES. 

29100 MS=STRS(LN):MS(LEN(MS)+1)="DIM 
MLS(":MS(LEN(M$}+1)=STR$(NUMBYT 
ES) : M$ (LEN (M$) + 1 ) = ") ": LN"" LN+ 1 : G 
OSUB 2BOOO 

29150 REM ADDING STATEMENT LINE(S) CO 
NTAINING 'STRINGS ' OF MACHINE C 
ODE. 

29170 JM=NUMBYTES/90:IF INT(NUMBYTES/ 
90) ~NUMBYTES/90 THEN JM=JM-1 

29180 FOR J~O TO JM 
29190 SETCOLOR 2,0,0:7 CHRS(125):POSI 

TION 2,2 
29210 A=90tJ+1:B=A+89:IF B >NUMBYTES T 

HEN B=NUMBYTES 
29220 7 J+LN;IHLS(I;A;",1;8;")=";CHRS 

See your local dealer or order direct: 
THE PROGRAMMER'S INSTlTUl'E 

(34) ; 

a division oj FUTUREHOUSE 
P.O. BOX JJ9t, OEPT. _C 
CHAPEL HtLL, NC 275t4 ... 

for injormation: 

1-919-967-0861 
Mon-Fri 10-6; Sat 11-3 

29230 FOR I=A TO B:7 CHR$(27);HLS(I,I 
l;:NEXT I 

29260 7 CHRS(34):? :7 :7 "CONT":POSIT 
ION O,O:POKE 842,13:STOP 

29270 POKE 842,12:NEXT J 
29300 REM REPLACING 34~S AND 155 ~ S 

29330 IF LEN(Q$)=O AND LEN(RS)=O THEN 
29900 

29335 QQ=34:T=1 
29340 IF LENCQ$) <> O AND LENCR$)=O THE 

N 29400 
29350 IF LEN(QS) <> O AND LEN(RS)<>O TH 

EN T=2:GOTO 29400 
29360 IF LEN(Q$) ~ O AND LENCR$) <>O THE 

N QQ=155:Q$=RS 
29400 L= 0:XM=LEN(QS)/3 
29420 L=L+l:HS=STRS(LN+J+L-l):MS(LEN( 

MS)+l)=IMLS(" 
29440 IF XM >2 THEN A=LEN(QS)/3-XH+1:B 

=A+2:XH=XH-3:GOTO 29520 
29460 IF XM >O THEN A=LEN(QS)/3-XH+1:B 

=LEN(Q$)/3:XM=0:GOTO 29520 
29500 GOTO 29800 
29520 FOR X=A TO B 
29550 MS(LEN(MS)+1)=Q$(3'X-2,3'X):HS( 

LEN(MS)+1)=",":HS(LEN(MS)+1)=QS 
(3*X-2,3'X):HS(LEN(HS)+1)=")=" 

29560 M$CLENCM$)+I)="CHR$C":M$CLENCM$ 
)+1)=STR$(QQ):HS(LEN(HS)+1)=")H 

29570 MS(LEN(MS)+l)=":HL$(":NEXT X 
29600 HS 2 M$(1,LEN(MS)-S):GOSUB 28000 
29650 IF XM >O THEN 29420 
29BOO IF T=2 THEN T-O:QQzI55:Q$=R$:LN 

=LN+NQ:GOTO 29400 
29900 7 :7 NNOM LISTing Modified v 

ersion of(3 SPACES}PROGRAM 1 t 
o disk as D:PROGRAH3.LST" 

29910 LIST "D:PROGRAM3.LST",2,LL Q 
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The Expanded/

Unexpanded VIC
Gary L. Engstrom

As more and more VIC owners add expansion memory

to their computers, there is an increasing need for pro

grams which run on all VICs, ofany memory size.

Here's how to write them.

The "where's my memory located now" problem

can be overcome by careful programming. With

or without an 8K or 16K VIC RAM expansion in

place, you should be able to run any of your own

programs that require 3.58K or less of RAM. Of

course, you will have to put up with removing

and installing the expansion cartridge when using

programs written by others, but you can have the

convenience of universal VIC programs you write

yourself.

For programs to be universal, they need to

fulfill three requirements:

1. The program must not need more than

3.58K of memory. You just cannot squeeze

more than that into the unexpanded VIC-20.

2. The program must contain memory location

information for both the expanded and unex

panded VIC-20.

3. The program must be able to determine if

expansion is in place and be able to choose

between the two sets of memory locations.

To understand how a program can conform

to these last two requirements, you need to un

derstand that when the VIC-20 is turned on, its

operating system goes through an initialization

procedure. During initialization, one of the tasks

that the operating system does is check to see if

memory expansion is in place.

If so, the operating system sets certain

pointers to one set of memory locations; if there is

no memory expansion, these pointers are set to a

different set of memory locations. If you have 8K

or 16K RAM memory expansion for your VIC-20,

you should be familiar with three of these memory

locations (see the table below). The computer

uses the correct locations because, during initiali

zation, pointers are set to the correct locations. It

is the knowledge of the alternate memory locations

220 compute! February. 1983

Table 1.

Screen Memory

Color RAM

User BASIC Area

Unexpanded

7680-8191

38400-38911

4096-7679

Expanded

4096-4607

37888-38399

4608-*

*The end of user BASIC Area

in an expanded VIC-20

depends on the size of the

expansion memory.

and the existence of these pointers that make uni

versal programs possible.

Establish Alternate Values

Memory locations used as pointers can be used

by a BASIC program to run on either an expanded

or an unexpanded VIC-20. I chose memory loca

tion 43-44 ($002B-$002C)/ the pointer to the start

of the BASIC program in memory. When the VIC-

20 is not expanded, the decimal value of the high

bit (location 44) is 16; when the VIC-20 is ex

panded, the decimal value of the high bit is 18.

This gives us enough information (using a

PEEK statement) to create two paths for alternate

memory values in a BASIC program. Thus we can

assign the values for the beginning of screen mem

ory and of color RAM for the expanded and unex

panded VIC-20 (see Program 1).

Program 1: Alternate Values

10 PRINT "[CLR]" : REM *SET ALTERNATE VALUES*

20 IF PEEK (44)=18 GOTO 70: IF

LACE

30 SM=7680 : REM SCREEN MEMORY

VIC

40 CM=38400 : REM COLOR MEMORY

NDED VIC

50 CS2=242 : REM CHARACTER SET

THE UNEXPANDED VIC

60 GOTO 110 : REM SKIP

REM SCREEN MEMORY

MEMORY IS IN P

FOR UNEXPANDED

FOR THE UNEXPA

2 POINTER FOR "

70 SM=4096

ED VIC

80 CM=37S88

ED VIC

90 CS2=194

FOR THE EXPAND

REM COLOR MEMORY FOR THE EXPAND

REM CHARACTER SET 2 POINTER FOR *

THE EXPANDED VIC.

The Expanded/ 
Unexpanded VIC 

Gory L. Engstrom 

As more and more VIC owners add expansion memory 
to their computers, there is an increasing need for pro
grams which run all all VICs, of allY memory size. 
Here's how to write them. 

The "where's my memory located now" problem 
can be overcome by careful programming. With 
or without an 8K or 16K VIC RAM expansion in 
place, you should be able to run any of your own 
programs that require 3.58K or less of RAM. Of 
course, you will have to put up with removing 
and installing the expansion cartridge when using 
programs written by others, but you can have the 
convenience of universal VIC programs you write 
yourself. 

For programs to be universal, they need to 
fulfill three requirements: 

1. The program must not need more than 
3.58K of memory. You just cannot squeE'ze 
more than that into the unexpanded VIC-20. 
2. The program must contain memory location 
information for both the expanded and unex
panded VIC-20. 
3. The program must be able to determine if 
expansion is in place and be able to choose 
between the two sets of memory locations. 

To understand how a program can conform 
to these last two requirements, you need to un
derstand that when the VIC-20 is turned on, its 
operating system goes through an initialization 
procedure. During initialization, one of the tasks 
that the operating system does is check to see if 
memory expansion is in place. 

If so, the operating system sets certain 
pointers to one set of memory locations; if there is 
no memory expansion, these pointers are set to a 
different set of memory locations. If you have 8K 
or 16K RAM memory expansion for your VIC-20, 
you should be familiar with three of these memory 
locations (see the table below). The computer 
uses the correct locations because, during initiali
zation, pointers are set to the correct locations. It 
is the knowledge of the alternate memory loca tions 
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Table 1. 

Unexpanded Expanded 

Screen Memory 7680·8191 4096-4607 

Color RAM 38400·38911 37888·38399 

User BASIC Area 4096·7679 4608· -

"T he end of user BASIC Area 
in an expanded VIC-20 
depends on the size of the 
expansion memory. 

and the existence of these pointers that make uni
versal programs possible. 

Establish Alternate Values 
Memory locations used as pointers can be used 
by a BASIC program to run on either an expanded 
or an unexpanded VIC-20. I chose memory loca
tion 43-44 ($002B-$002C), the pointer to the start 
of the BASIC program in memory. When the VIC-
20 is not expanded, the decimal value of the high 
bit (location 44) is 16; when the VIC-20 is ex
panded, the decimal value of the high bit is 18. 

This gives us enough information (using a 
PEEK statement) to crea te two paths for a lte rnate 
memory values in a BASIC program . Thus we can 
assign the values for the beginning of screen mem
ory and of color RAM for the expanded and unex
panded VIC-20 (see Program 1). 

Program 1: Alternate Values 

HJ PRINT "[CLR]" : REM ·SET ALTERNATE VALUES· 

20 IF PEEK (44)=18 GOTO 70 : IF MEMORY IS IN P 
LACE 

30 SM=7680 : REM SCREEN MEMORY FOR UNEXPANOED 
VIC 

40 CM=38400 : REM COLOR MEMORY FOR TH.E UNEXPA 
NOEO VIC 

50 cs2=242 : REM CHARACTER SET 2 POINTER FOR -
THE UNEXPANDED VIC 

60 GOTO 110 , REM SKIP 
70 SM=4096 : REM SCREEN MEMORY FOR THE EXPAND 

ED VIC 
80 CM=37888 : REM COLOR MEMORY FOR THE EXPAND 

EO VIC 
90 CS2=194 : REM CHARACTER SET 2 POINTER FOR -

THE EXPANDED VIC. 



Atari®Games

On Your

VIC-20?

The "CARDAPTER/1" will allow Video Game

Cartridges designed for use on the Atari Video

Computer System to be played on a standard

VIC-20®

SUGGESTED RETAIL $89.95

DEALER INQUIRIES INVITED

United States:

Cardco, Inc.

313 Mathewson

Wichita, KS 67214

(316)267-6525

West Canada:

LSI Distributing

Attn: Mr. Wong

2091 W. 61st Avenue

Vancouver, BC. CA V6J 1Z2

(604)733-0211

England & Europe:

Aucliogenic

Martin Manary

34-36 Crown St.

Reading, Berkshire England

(0734) 595647

East Canada:

Hobby Craft Canada

24 Ronson Drive

Rexdols Ontario M9W1B4

(416)241-2661

Atari®Games 
On Your 
VIC-20? 

The "CARDAPTER/1" will allow Video Game 
Cartridges designed for use on the Atari Video 
Computer System to be played on a standard 

VIC-2OID 

SUGGESTED RETAIL $89.95 

DEALER INQUIRIES INVITED 
United States: 
Cardco, Inc. 
313 Mathewson 
Wichita, KS 67214 
(316) 267-6525 

West Canada: 
LSI Distributing 
Attn: Mr. Wong 
2091 W. 61 st Avenue 
Vancouver, BC. CA V6J 1Z2 
(604) 733-0211 

England & Europe: 
Audiogenic 
Martin Manary 
34-36 Crown St. 
Reading, Berkshire England 
(0734) 595647 

East Canada: 
Hobby Craft Canada 
24 Ronson Drive 
Rexdols Ontario M9W1 B4 
(416) 241-2661 



You might have noticed that I threw in an

extra value. If you want to POKE characters from

Character Set 2 to the screen, you have to POKE

the character set pointer to the alternate set. The

character set pointer is at memory location 36869.

I have included the character set pointer value to

demonstrate that you might want to use other

alternate values in some of your programs.

Enter Common Values

After the alternate values have been set, you can

set the values that are common to both the ex

panded and unexpanded VIC-20 (see Program 2).

Of course, if you are not going to use a particular

value, it can be left out.

Program 2: Common Values

100 REM *SET COMMON VALUES*

110 SB=36879 : REM SCREEN/BOARDER COLOR

120 V=36878 : REM VOLUME

130 Sl=36874 : REM SPEAKER 1

140 S2=36875 : REM SPEAKER 2

150 S3=36876 : REM SPEAKER 3

160 S4=36877 : REM SPEAKER 4

Another benefit of using this method is that

you don't have to constantly look up these mem

ory locations or reenter these numbers each time

you are going to use them. Every time you can

avoid reentering a number, you are avoiding the

possibility of an entry error.

Crunch And Save

Program 3 is a "crunched" version of Programs 1

and 2. Enter Program 3, then SAVE and VERIFY

it on tape. Every time you start a new program,

LOAD these four lines before you start to enter

your own listing. When you write your program,

start with line 100. Lines 50-90 can be used for

defining variables and constants for your

program.

Program 3: Lines 10 to 160 "Crunched"

10 PRINT"[CLR]":IFPEEK(44)=18GOTO30

20 SM=7680:CM=38400:CS2=242:GOTO40

30 SM=4096:CM=37888:CS2=194

40 SB=36879:V=36878:S1=36874:S2=3687 5:S3=3687

6:S4=36877

Try It Out

When all the values have been set, you can start

to create your program. Program 4 is a short pro

gram that you can enter to demonstrate the flexi

bility of Program 3.

Program 4: Demonstration Program

100 REM 'DEMONSTRATION PROGRAM*

110 POKE SB,120 : REM SET YELLOW SCREEN AND BL

ACK BOARDER

120 POKE 36869,CS2 : REM POINT TO CHARACTER SE

T 2

130 SS=INT(RND(1)*128)+128 : REM RANDOM VALUE "

NEW

VIC SOFTWARE VIC
Great VIC Software COMMODORE 64 SOFTWARE

Use Joystick or keyboard

ALIEN INVASION — Arcade style excitement for your VIC. Look out here

they come. Aliens are descending from the sky. Move your laser into position

and defend the earth. The attacks are unending — can you survive or will

Vader rule the galaxy. Many extras on this one. 20 levels of play. $12.95

CATTLE-ROUNDUP — The cows are loose in the maze. You have 2

minutes to get each cow back into the corral. You can push, coax and call the

cows. Some cows are not very smar! and some are very stubborn. You will

have to help them. Be careful that you don"t leave the corral gate open. Color

graphics and sound. Eaght levels of play and a time limit. $12.95

HEAD ON — Your car moves forward around the race track. You can move

up, down, right and left. Try to score points by running over (he dots on the

track. Watch out (or the crusher — if you crash you lose a car. Four cars and

bonus levels. Full color graphics and sound. Fast action and very addicting. 9

levels of play. $12.95

SNAKEOUT — Blocks appear on the screen at random. You move up,

down, right and left and try lo move your snake over the blocks. Each block

that you get raises your score. Keep building your score but watch out

because the escape routes keep getting smaller. Time limit, color graphics

and sound. 3 games on this cassette. Snakeout — 2 player Snakeout and

Trapper. 9 Levels of Play. $12.95
TARGET COMMAND — Move your laser into position and get ready for

some quick action. Different types of missiles are dropping. How many can

you shoot down. They all travel at different speeds and different levels. You

must be fast on the trigger to get them all. Time limit, bonus points and very

addicting. Color qraphics and sound. Arcade style fun. 10 levels. $12.95

Let the ELECTRIC COMPANY

turn your 64 into a home arcade!

COLOR • GRAPHICS • SOUND

ON CASSETTE

ARCADE PAK - $24.«

3 Programs

Head On

Alien Invasion

Target Command

ADVENTURE PAK - $14.9S

2 Programs

Adventure

Caves of Silver

EDUCATION PAK $24.9s

3 Programs

Geography Match

Math - Adventure

King

GAME PAK $14.95

2 Programs

Dragon Chase

Deflect

Joystick and Keyboard versions included

COMPUTERMAT - BOX 1664, DEPT -20 WRITE FOR

LAKE HAVASU CITY, ARIZONA 86403 FREE CATALOG

THE ELECTRIC COMPANY

P.O. Box 388C • Lake Hauasu City • Arizona 86403

222 COMPUTE! Febiuotv. 1983

You might have noticed that I threw in an 
extra value. If you want to POKE cha racters from 
Character Set 2 to the screen, you have to POKE 
the character set poin ter to the alternate set. The 
character set pointer is at memory location 36869. 
I have included the cha racter set pointer value to 
demonstrate that you might want to use other 
alternate va lues in some of your p rogra ms. 

Enter Common Values 
After the alternate values have been set, you can 
se t the values tha t are common to both the ex
panded and unexpanded VIC-20 (see Program 2). 
Of course, if you are not going to use a particular 
va lue, it can be left out. 

Program 2: Common Values 

100 REM ·SET COMMON VALUES· 
110 58=36879 : REM SCREEN/ BOARDER COLOR 
120 V=36878 : REM VOLUME 
130 Sl=36874 RE M SPEAKER 1 
140 52=36875 REM SPEAKER 2 
150 53 3 36876 : REM SPEAKER 3 
160 54=3687 7 : REM SPEAKER 4 

Another benefit of using this method is that 
yo u don' t have to constantly look up these mem
ory locations or reenter these numbers each time 
you are going to use them. Eve ry time you ca n 
avoid reentering a number, you a re avoiding the 
possibili ty of an en try error. 

Crunch And Save 
Program 3 is a " crunched" version of Programs 1 
and 2. Enter Program 3, then SAVE and VERIFY 
it on tape. Every time you start a new program, 
LOAD these four lines befo re you s tart to enter 
your own li sting. When you write your program, 
start wi th line 100. Lines 50-90 can be used for 
defining variables and constants for your 
progra m. 

Program 3: Lines 10 to 160 "Crunched" 
10 PRINT" [CLR]" oIFPEEK (44 )=18GOT030 
20 SM=7680 ,CM=38400 , CS2=242 , GOT040 
30 SM=4096:CM=37888:CS2=194 
40 SB=36879:V=36878 : S1=36874:S2=36875:S3=3687 

6,S4=36877 

Try It Out 
When all the values have been se t, you can start 
to create your program. Program 4 is a short pro
gram that you can ente r to demonstrate the fl exi
bility of Program 3. 

Program 4: Demonstration Program 

100 REM *DEMONSTRATION PROGRAM· 
110 POKE S8,120 : REM SET YELLOW SCREEN AND BL 

ACK BOARDER 
120 POKE 36869, CS2 : REM POINT TO CHARACTER SE 

T 2 
130 SS=INT(RND (1)* 12B)+128 : REM RANDOM VALUE -

NEW 
VIC SOFTWARE VIC 

Great Software 
Use Joystick or 

AllEN INVASION - Arcade slyle excitement for your VIC. Look O\Jt here 
they come. Aliens are descending from the sky. Move your laser into position 
and defend the earth. TIle attacks are unending - can you survive or will 
Vader rule the galaxy. Many extras on this one. 20 levels of play. $12.95 
CATTU·ROUNDUP - The COINS are k>ose in lhe maze. You have 2 
minutes 10 gel each cow back into the corral. YO\J canpush,coox and call the 
cows. Some cows are nol very smarl and some are very stubborn. YO\J will 
have 10 help them. Be careful that you don'tleave lhe corral gate open. Color 
graphics and sound. Eight levels of play and a time limit. $12.95 
HEAD ON - Your car mOVi!S forwa rd around the race Irack. You can move 
up, down, r)ghl and left . Try to score poinls by running over the dots on the 
track. Watch oul for the crusher - if you crash you loseacar. Four cars and 
bonus levels. Full color graphics and sound. Fast action and very addicting. 9 
levels of play. $12.95 
SNAKEOUT - Blocks appear on the screen at random. You move up, 
down, righl and left and try to move your snake over the blocks. Each block 
lhat you get raises your score. Keep building your score bul walch OUI 
because the escape routes keep gelling smaUer. Time limit, color graphics 
and sound. 3 games o n Ihis casselle. Snakeou l - 2 player Snakeoul and 
Trapper . 9 Levels of P\ay. 51 2.95 
TARGET COMMAND - Move your laser inlo position and get ready for 
some quick action. Different types of missaes are dropping. How many can 
you shoot down. They all travel at different speeds and different levels. You 
must be fast on the trigger to get them aU. Time limit, bonus points and very 
addktinR. Color qraphics and sound. Arcade style fun. 10 levels. $12.95 

COMMODORE 64 SOFTWARE 

Let the ELECTRIC COMPANY 
tum your 64 into a home arcade! 

COLOR. GRAPHICS. SOUND 
ON CASSETTE 

ARCADE PAl< - $24.95 
3 Programs 

Head On 
Alien Invasion 

Target Command 

ADVENTURE PAl< - $14.95 
2 Programs 
Adventure 

Caves of Silver 

EDUCATION PAK $24.95 

3 Programs 
Geography Match 
Math - Adventure 

King 

GAME PAl< $14.95 
2 Programs 

Dragon Chase 
Deflect 

Joystick and Keyboard uersions included 

COMPUTERMAT • BOX 1664, DEPT -20 
LAKE HAVASU Cill', ARIZONA 86403 

WRITE FOR THE ELECTRIC COMPANY 
P.O. 

m COMPUTE! FebruOry.1Q63 
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fi# THICMMCOSt 641

You
Can

COUNT

• COMMODORE64 •
'SPRITE-AID iprrts MihM wllti loyitick option $14.95

'SYNTHY-64 muitc ft Sound SynmetlimFaniamcl $29.95

'SCREEN-GRAPHICS-64 add graphic! connnoMi W BASIC inti sfjr,Hi...$24.95

*SKlER-64a«clllnooo™i-o(o $19.95

Tiny Basic Compiler tw vie. ciwi»p,« $19.95

"BUDGETEER Vijuoi ptanrwr fcx Vic. CBM-M or P«t $19.95

"VIC QUICK CHART piw^kjiton charhrokw $14.95

'VIC GREAT BALLOON RACE anoitw netting gain* $14.95

VIC I-CHING oftonlal torfuno MI«i116KMf>] $24.95

VIC SUPER EXPANDER SCREEN DUMP pum **» Qfophte. $14.95

VIC JOYSTICK PAINTER $14.95

VIC OR PET VIGIL gamm language wltti 9 gam« $29.95

VIC OR PET PtPER the mute machine) $19.95

VIC HIRES / MULTICOLOR GRAPHICS UTILITIES (no .<w> m.mory). $19.95

VIC GRAPHVICS lupef tulliceen graphici (raq « or BK mem.mp ] $24.95

VIC TINY PILOT (KJucot-onal longtrage $17.95

'VIC CRIBBAGE [,eq. ia k i>p) $14.95

VIC MACHINE LANGUAGE GUIDE cs*.9S to»ign) $ 5.95

PET MACHINE LANGAGE GUIDE [S7.95 kx«gn) $ 6.95

PET TINY PASCAL PLUS + r,og.32»n $39.95

BASIC REFERENCE CARD 02.00 bmsm $ 1.50
'NEW

Write for FREE Catalog or for fast service, call our Order Line.

Abacus
Software

P.O. Box 7211. Grand Rapids. Ml 49510 616 / 241-5510

All lotwo'e packooes corns i complain Initructioni o> manuab. Wanuoii oiOmrxi topaiatoly

cr■ ■ o:rr;111h- towordi purchoje ol totlwaiB SS.OQeacn.' / 00 ioit>ign Add SI ft) in-r dr.k package.

FME POSTAGE in US ana Canada FOfeignoOd S3 00 pet I torn. Pavmont occeptabto In US Dollars

by check or international monay crdo- or via VISA. MC. ACCESS, Borctaycotd

TINY PILOT

mwtmmm

THE TACKLER m - dual • mode parallel
INTERFACE FOR THE APPLE' 2 BOARDS IN ONE FOR NO MORE

COMPATIBILITY PROBLEMS!

An intelligent board to provide easy control ofyour printer's full potential.

Plus a standard parallel board at the Hip of a switch - your assurance ot

compatibility with essentially all software for the APPLE" Hires printing

with simple keyboard commands that replace hard to use software

routines. No disks lo load. Special features include inverse, doubled, ana

rotated graphics and many teit control features, available through easy

keyboard or software commands Uses Industry standard graphics

commands This is the first truly universal intelligent parallel interface!

Change printers - no need to buy another board lust plug in one of our

ROMS and you're all set ROM'S available for Epson. C Itoh, NEC. and

Okidata -_olhers available soon Specify printer when ordering. Call for

Price.

THE UPGRADEABLE PPC-100

PARALLEL PRINTER CARD
A Universal Centronics type parallel printer board complete with cable

and connector. This unique board allows you to turn on and off the high

bit so thai you can access additional features in many printers. Easily

upgradeable to a fully intelligent printer board with graphics and teil

dumps. Use with EPSON. C ITOH. ANAOEX. STAR-WRITER. NEC. OKI

and others with standard Centronics configuration J139.00

, IF YOU WANT GRAPHICS AND FORMATTING THEN

i CHOOSE THE PERFORMER
lor Epson. OKI. NEC 8023. C ITOH 8510 provides resident HIRES screen

dump and print formatting m firmware Plugs into Apple slot and easy

access to all printer fonts through menu with PR* command Use with

Siandard printer cards to add intelligence J49.00 specify printer

THE MIRROR FIRMWARE FOR NOVATION APPLE CAT II'

The Data Communication Handler ROM Emulates syntax of an other popular Apple Modem product

with improvements Plugs directly on Apple CAT II Board Supports Videi and Smarterm 80 column

cards, touch tone and rotary dial, remole terminal, voice toggle, easy printer access and much more.

I'*' S39.0Q Introductory Price J29.00

Word Wizard For The ViC 20' (Requires at least 8K memory expansion]
A userfnendly WORD PROCESSOR with full ioystick control (use of joystick optional) Easyeditand

string manipulation commands that followi the standard VIC 20" format. Full use of function keys for

easy of use Includes the tallowing options; 1). 100% machine language for lightning fastoperation

2) Uses standard VlCetiitmg commands. 3) Has Delete Word and Search functions 4) Optional use

of |oystick for cursor movement. 5). Prints |ustiiied and centered text 6) Has a Delete Buffer to

retrieve deleted text 7). Prints to VIC Graphic printer, or any Centronics compatible printer

connected to the user port 8) Saves and Load using tape or disk 9) Provides complete printout

control including Top Margin, Bottom Margin. Teit Width. Lett Margin. Page Length, Line Spacing

and Page Numbering. 10) All print parameters can be changed from within a document 11) Can

generate Roman numerals for page numbering 12). Allows printing specific pages within a
document 13) Text can be appended to existing files 14). Free space display 134.95

Bomber. Word. A unique graphic word game on cartridgethatpfovidesthe rull trinlt of arcade
action to increase word skills Complete with si< modes of play options for added enioyment. Play

againsl the computer or another player Clever use of graphics and sound make this an ert|oyable

game for ages 6 to adult 129.95

Universal Tape Interface & Duplicator (use on the cbm h also)
No need to use the VIC 20 Recorder with this device you can easily load, save or even duplicate tapes
easily with your recorder Full LED indication of Data transfer makes this the most reliable way to

load, Save and Duplicate A complete l'O device with extras. Only W9.95

TIC ATTACK — A fast action Arcade Game Cartridge lor the VIC 20 with over 100 levels ol play. Dodge
Lhe ROBOT warriors, bomb dropping Phobian Tics, and the super intelligent Radar Tics Shoot as many

creatures as you can in this mulii skill, super fast, hires, smooth action game 129.95

iKL ILH PAD& CHAR-GEN —Two for the price of one. One program allows you to create your own
special characters for math symbols, secret codes, game creatures and foreign language characters The

second program is a hi-resolution drawing program (oplional use of loystick draw) that allows you to save

pictures that you have created 124.95

TRIPLE PLAY— Ihree stimulating word game programs to tickle your brain Crosswords contains a
number of puHles to solve. Crypto-Soive is a unique Computer approach to solving those strange encrypted

messages found in books and newspapers (apprcx 50 puiiles included for your enioyment) Hidden Words

tests your talents of observation with over 20 ever changing puzzles included 129.95

DOT-A-LOT— As you wander through the maze of life collecting berries and magical fruits, hidden
treasures appear. It would be so nice if only those meanies had stayed home This adventure packed graphic

arcade game on cartridge is a must lo include in your cartridge library 129.95

Look out lor our NEW eicrting cirtridge and tipe projnms. reasonably priced memory boards and

mote for the VIC 20 and toon let the VIC 64. Call o< write for catalog of eicil mj Vie 20 products.

MINI ROM BOARDS

Place your 2K program on our Mini Rom

Board. Room for one 2716 EPROM. Use in any

Slot but zero Only U4.95

DOUBLE DOS Plus

A piggy-back board that plugs into the disk-

controller card so that you can switch select

between DOS 3 2 and DOS 3 3 DOUBLE DOS

Plus requires APPLE DOS ROMS J39.00

Dealer and Distributor Inquiries Invited.

/MICRO-140RE DISI INC.
P.O. BOX 113 POMPTON PLAINS, N.J. 07444

201-838-9027 J

You[llil~on Can 
COUNT 

CRAPHYICS 
CIIAPIIV I cs 
anlcs 

VIC • COMMODORE 64 • PET _Ia 
• SPRITE-AID sptttlo editor wlln }OyItiek optIon . .. .................. . ....... . .... $1 • • 95 
·SYNTHY~ ITIUIIc a Sound $ynItIoMI,."Fontodlel • ••• •• •• •• •• •• ••••••• ••• •••• $29.95 --·SCREEN-GRAPHIC5-6o& odd grophla commando 10 aASIC .ncl. Ij)fII ..... S2 •. 95 ---°$KIER-6ot e~cltlng gomewo ................................................... $i9.95 
nnv Basic CompUer tor Vic, cau.o.f, Of , -' . .... . .......... . ..... . ...... . $19.95 

°IUDGmER VIsuo' pkI......, lot Vic , CIIM-64 Of ...... . ........ ... ... ... .. .. .... $19.95 
TINY PILOT 'Vtc QUICK CHART pr_tQIIOn e/'IortrnoII.., ••• • ••• •• •• •• ••••••• • •• • •• ••• $14.95 

'VIC GREAT BAUOON RACE onoIh« •• cltlng game ••..• . •. . .•• .. ••.• . S .... 95 
VIC I.cHING orleotol lottune ~*1t~.q)J .• . . •.......... .. ..... . ... .. .. . .. $U, 95 
VIC SUPER EXPANDER SCREEN DUMP pints voo.- grophlcs .......... 51 • • 95 
VIC JOYSnCK PAINTER . ... .. .. .. ... ......... ... .. ... . ... . . ....... .. ... $1".95 
VIC OR PET VIGIL gom.llonguoge wfft\ 9 gomes ........... ... .. ... ... .. $29.95 
VIC OR PET PIPlR the mu:aIc mochloel .. . . ... .. .. .. .......... .. .. .. ...... $19.95 
VIC HIRfS / MULTlCOlOR GRAPHICS UTlUTI£S tno • .:Ira~ . $19.95 
VlC GRAPHVICS _ tul~~ ..... gropNel (leq. )II: or. "-" •• q).) . .... $24.95 
VIC TINY PILOT eduC:ofIonol longuoge .................................... $17.95 

·VIC CRIBBAGE , req . 16 K .q).) .. ................................. . .... .. .. $1".95 
VIC MACHINE LANGUAGE GUIDE .•.. ••... •..•.••• ••• (56.95 tor.lgn) $ 5.95 
PET MACHINE LANGAGE GUIDE •• •• •••••..•. ..•. .. •... ($7.95 lorelQn) $ 6.95 
PET TINY PASCAL PLUS + (reg. l2 K 1 .. . .. ... ........... . ...... . .. .. .. .. $39.95 
BASIC REFERENCE CARD ......... .. ..... ..... .... .... .... [$2.00 lorelQn) $ 1 .50 

• NEW 
Write for FREE Catalog or for fast service, call our Order Une. 

I;mmilll~ tit::' 
P.O. lox 72i1 . Grand Rapids, MI .. 9510 616 / 241·5510 

.... 1 wft"woI. pockOQeS come wfft\ eom!)lele InIlruellOns or mQrIUClIL Mont.ooll orCleo"ed oepon;rteI'y 

credllOb le 1000000,dl pu.chOle oIlOItwor. SS.OO each. S1.oolorelgn. Add Sl.oo per dlslc poctoge. 
fllUI'OSTAcrE In US ond COnodo. for.1gn Odd ~.OO per IJem. Paymenloc:~ In lIS DoIIon 

by check or InternotionCli money orde< or ...;0 'lISA. Me. ACCEss. Iorclaycord. 

THE TACKLER N - DUlL. MODE PIRlUEL 
INTERFICE FOR THE IPPU" 1 BOARDS IN ONE FOR NO MORE 
COMPITIBIUTY PROBlfMS! 
An Intelligent board 10 prov llie easy controt 01 your prmte(s lull po tenlial. 
Plus a standard parallel board at the flip of a SWitch - your assurance 01 
compatibili ty With essenllally all software 10f Ihe APPLE" Hues punting 
With Simple keyboard commands thai replace hald to use software 
roullnes. No disks to load. SpeCial features Include Inverse. doubled. ana 
roiated graphiCS and many ted control features. available through easy 
key board or software com mands. Uses Induslry slandald graphiCS 
commands. ThiS IS the hrst lruly universal Intelligent parallel Interface! 
Change printers - no need to buy another board. Just plug In one 01 our 
ROM'S and you ' re all set ROM'S available lor Epson. C Itoh. NEC. and 
Okldata - others available soon. SpeCi fy prlnler when ordeun g. Call for 

THE UPGRADEABl£ PPC· 100 
PARAllEL PRINTER CARD 

Universal CentroniCS type para llel prin ter board complete With cable 
and connector. ThiS unique board allows you 10 turn on and oH the high 
brt so thai you can access additional leahlres In many punters. Easily 
upgradeable to a fully intel ligent pr in ter board With graphiCS and ted 
dumps. Use WIth EPSON. C. ITOH. ANAOEX,. STA R· WRITER, NEe. OKt 
and others With standard CentrOniCS conllguration. $139.00 

IND FORMITTING THEN 
CHOOSE THE PERFORMER 

Jor [pson. OK J. NEC 8023. C. IIOH 8510 pi"O>'ldes ' esldent HIRES SClttn 
dump and pi" ln t !orman lnil In fi rmware. Ptu iS In to Applt stot and e,sy 
:.ecru to att prln tt r Jonts tnrough mtnu wltn Pliji commifld. US t " Ith 
Uotndilfd Plln ter cards to add loltlil ience 1.49.00 

THE MIRROR FlRMWIRE FOR NOVITION IPPlf I 
The Data CommunicatIOn Handlel ROM Emulates syntax 01 an other popular Apple Modem producl 
wllh Improvements. Plugs directly on Apple CAT II 8<lard Supports Vldu and Smarterm 80 column 
cards. touch tone and rolary dial. remote teullInal. vO ice toggle. easy prlnier access and much more. 
t lSt Introduclory Prrce S29.oo 

MINI ROM BOIRDS 
r lace your 2K program on our Mini Rom 
Board. Room lor one 2716 EPROM. Use In any 
slol but m o. Only S34.95 

OOUBlf OOS Plu. 
A J)liIly·llack board that plugs Into the disk· 
controller card so thai you can SWitch selec t 
between DOS 3.2 and DOS 3.3 DO UB LE DOS 
Plus requires APPLE DOS ROMS. S39.OO 

Word Wizard For The Vic 20" (R~w!S at Iml 8K memory expansion) 
A user lrlendly WORD PROCESSOR with full lOystlck control (use 01 Joystick opllOnaO. Easy edit and 
slrmg manlptJlalion commands Ihallollow the standard VIC 20" fonn al Full USt of fu nction keys lor 
US, 01 use. Includes tht Iollowl ng opt ions; I). tOOi. machine language forllghtnlng fastoperallon. 
2). Uses standard VIC editing commands. 3). Has DeleteWord and Su rch luncliOns. 4). O~lo n al use 
of lo ysh c ~ fOI cursor movement. 5). Pnnts lustlfled and centf!e~ te. t. 6). H~s a Delete Bulter to 
r etfle~e deleted telt. 7). Pflnts to VIC GraphiC pllnler. or any cent roniCS compallble prlnler 
connected to the user port 8) $aves and t oad uSing lapt or disk. 9). Provides complete Printout 
control Including- Top Margin. Bottom Margin. T elt WIdth. l eft MarR in. Pag~ Length. Line Spacing 
and Page /(umbenng. 10). All prin t parameters can be changed from Within a document I I). Can 
generate Roman numerals lor page (lumbenng. 12). Allows pllnlmg SpecifIC pages WIthin a 
document. 13). Tell can be appended to emhng hies. \4). Free SPoKe drsplay. $34.95 

Bomber. Word. A unique graphiC word game on cartlidge thai provides Ihe lull thnll 01 arcade 
achon to Increase word skills. Complete With Sll modes 01 play options lor added enjoyment. Play 
agamstlhe compute r 01 anolhel player. Cluer use of graphiCS and sound make th IS an enloyable 
Rame to r ages 6 to adult $29.95 

Univer131 Tape Interface & Duplicator (U"" Ihe CSM 64 , I,,) 
/( 0 need to use the VIC 20 Recorderw lth thlsdl!¥lCe you can easily l~ad , !.aVe or even duplicate tapes 
eas ily With your recordel. r ull LEO Indlcallon 01 Data transfer ma~es thiS the most reliable way to 
load. S.ave and Duplicate. A comple te 110 deVice With utras. Only $49.95 

TIC ATTACK - A fISt action Arcade Gamt Cartfldae lor the VIC 20 With DYtr 100 levels 01 ptay. Dodge 
tht ROBOT walTlOrs, bomb drOPlllng Phobl3n TIcs' aMI the SlJper intt!!llent Ridar TICS. Shoot IS many 
a d urts as you can In th IS mull! skill super lasl hl· res. smooth ac\lon pme. S29.95 

SKETCH PAD & CHAR· GEN - Twtl lor tilt PIIee of one. One II"tlgOOI aHowsyou to creat~your own 
speCIal characters lor malh symbols. seclet codes. game crealures and foreign language characters. The 
ie(ond program IS a hi' resotullon drawing program (oPlional use 01 lovslick draw) that allows you 10 save 
pictures Ihat you have created. $24.95 

TRI PLE PtA Y - Thref! stlmulall ng word I,me programs to hckte your brain. Crosswords conlilns a 
number or pull ies to sotle. Cry lllo·Solve IS a u nl~ue Compul tr appr~h to solvl~i those strange encryllltd 
messages found In books and newspa pers (apprOl. 50 puules Included loryour enjOymtnt) Hidden Words 
tests your talen ts of obse rvalton With over 2{} t'l'er chanilng puu lts Includtd. S29.95 

DOT· A· LOT - As you wander through the maze ot II le collecb ~ g bellies and magical Jrults, hidden 
1r~asur es a~pear. It would beso nice II only those meames had stayed home. Thls adventure packell graph ic 
a'cade earne on cartndge IS a must to In clude In ,our ca r1l1dge li brary S29.95 

llIok outlOf our mtmOl')' bonds 'nd 
more IOf . Vic 20 

Distributor 

MICRO-IIU<1RE D15T. INC. 
P.O. BOX 113 POMPTON PLAINS. N.J. 07444 
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FOR SPEAKER

140 CV=INT(RND(l)*8) : REH RANDOM COLOR VALUE

150 VS=INT(RND(1)*15)+1 : REM RANDOM VALUE FOR

VOLUME

160 X= INT(RND(1)*22) : REM RANDOM VALUE FOR X
COORDINATE

170 Y=INT(RND(1)*23) : REM RANDOM VALUE FOR Y "
COORDINATE

180 POKE SM+X+22*Y,95 : REM POKE CHARACTER TO "

SCREEN

190 POKE CM+X+22*Y,CV : REM POKE COLOR TO SCRE

EN

200 POKE V,VS : POKE SI,SS : POKE S2,SS : POKE

S3.SS : POKE S4,SS : REM SOUND

210 FOR T=l TO 10 : NEXT T : REM PAUSE

2 20 GOTO 130 : REM REPEAT

Once you have entered Programs 3 and 4,

SAVE and VERIFY the resulting program. Then,

try it on both your expanded and unexpanded

VIC-20. (Don't forget to turn the computer off

before installing and removing the memory ex

pander.) The program will adjust to the correct

alternate set of values and work correctly with

either configuration.

Practice POKEing

Using labels in place of actual numbers for POKE

ing might be confusing at first. However, once

you get used to the labels, programming will be

quicker and more accurate. To help you make the

transition, I will explain two ways that labels can

be used to POKE color and characters to the

screen.

Method 1: X/Y Coordinates
The X/Y coordinate method for POKEing charac

ters to the screen takes advantage of the 22 col

umns and 23 rows of the VIC-20 screen. Refer to

the chart below. The 22 columns are labeled X

and are numbered 0 to 21; the 23 rows are labeled

Y and numbered 0 to 22. All of the screen locations

can be identified by column (X) and row (Y). For

example, the center of the screen is at X = 11 and

Y = 11; the lower left-hand corner is at X = 0 and

Y = 22. To POKE characters to the screen, you

Table 2: Memory Map

x=

Y= 0

1

2

3

4

5

9 10 11 12 13 14 15 16 17 18 19 20 21

10

11

12

13

14

15

16

17

18

19

20

21

22

0

22

44

66

88

110

132

154

176

198

220

242

264

286

308

330

352

374

396

418

440

462

4R4

1

23

45

67

89

111

133

155

177

199

221

243

265

287

309

331

353

375

397

419

441

463

48.5

2

24

46

68

90

112

134

156

178

200

222

244

266

288

310

332

354

376

398

420

442

464

486

3

25

47

69

91

113

135

157

179

201

223

245

267

289

311

333

355

377

399

421

443

465

487

4

26

48

70

92

114

136

158

180

202

224

246

268

290

312

334

356

378

400

422

444

466

488

5

27

49

71

93

115

137

159

181

203

225

247

269

291

313

335

357

379

401

423

445

467

489

6

28

50

72

94

116

138

160

182

204

226

248

270

292

314

336

358

380

402

424

446

468

490

7

29

51

73

95

117

139

161

183

205

227

249

271

293

315

337

359

381

403

425

447

469

491

8

30

52

74

96

118

140

162

184

206

228

250

272

294

316

338

360

382

404

426

448

470

492

9

31

53

75

97

119

141

163

185

207

229

251

273

295

317

339

361

383

405

427

449

471

493

10

32

54

76

98

120

142

164

186

208

230

252

274

296

318

340

362

384

406

428

450

472

494

11

33

55

77

99

121

143

165

187

209

231

253

275

297

319

341

363

385

407

429

451

473

495

12

34

56

78

100

122

144

166

188

210

232

254

276

298

320

342

364

386

408

430

452

474

496

13

35

57

79

101

123

145

167

189

211

233

255

277

299

321

343

365

387

409

431

453

475

497

14

36

58

80

102

124

146

168

190

212

234

256

278

300

322

344

366

388

410

432

454

476

498

15

37

59

81

103

125

147

169

191

213

235

257

279

301

323

345

367

389

411

433

455

477

499

16

38

60

82

104

126

148

170

192

214

236

258

280

302

324

346

368

390

412

434

456

478

500

17

39

61

83

105

127

149

171

193

215

237

259

281

303

325

347

369

391

413

435

457

479

501

18

40

62

84

106

128

150

172

194

216

238

260

282

304

326

348

370

392

414

436

458

480

502

19

41

63

85

107

129

151

173

195

217

239

261

283

305

327

349

371

393

415

437

459

481

503

20

42

64

86

108

130

152

174

196

218

240

262

284

306

328

350

372

394

416

438

460

482

504

i 21

43

65

87

109

131

153

175

197

219

241

263

285

307

329

351

373

395

417

439

461

483

505
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FOR SPEAKER 
140 CV=INT ( RNO (1 )*8) : REM RANDOM COLOR VALUE 
150 VS:INT(RND(1)*15)+1 : REM RANDOM VALUE FOR 

VOLUME 
160 X= INT(RNO(1)*22) : REM RANDOM VALUE FOR X 

COORDINATE 
1 70 Y:INT(RNO(1)*23) : REM RANDOM VALUE FOR Y -

COORDINATE 
180 POKE SM+X+22*Y,95 REM POKE CHARACTER TO 

SCREEN 
190 POKE CM+X+22*Y,CV REM POKE COLOR TO seRE 

EN 
200 POKE V,VS : POKE 51,55 : POKE 52,55 POKE 

53 , 55 : POKE 54,55 : REM SOUND 
210 FOR T:1 TO 10 : NEXT T : REM PAUSE 
220 GOTO 130 : REM REPEAT 

Once you have entered Programs 3 and 4, 
SAVE and VERIFY the resu lting program. Then, 
try it on both you r expanded and unexpanded 
VIC-20. (Don't forget to turn the computer off 
before installing and removing the memory ex
pander.) The program will adjust to the correct 
alternate set of va lues and work correctly with 
either configuration. 

Table 2: Memory Map 

Practice POKEing 
Using labels in p lace of actua l numbers for POKE
ing might be confusing at fi rst. However, once 
you get used to the labels, programming wi ll be 
quicker and more accurate. To help you make the 
transition, I will explain two ways that labels can 
be used to POKE color and characters to the 
screen. 

Method 1: XIV Coordinates 
The XIY coordinate method for POKEing charac
ters to the screen takes advantage of the 22 col
umns and 23 rows of the VIC-20 screen. Refer to 
the chart below. The 22 columns are labeled X 
and are numbered 0 to 21; the 23 rows are labe led 
Y and numbered 0 to 22. All of the screen locations 
can be identified by column (X) and row (Y) . For 
example, the center of the screen is at X = 11 and 
Y = 11; the lower left-hand corner is at X = 0 and 
Y = 22. To POKE characters to the screen, you 

X= o 2 3 4 5 6 7 8 9)0 11 12 13 14 15 16 17 18 19 20 21 

Y=o 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 4" 41 42 43 

2 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 6" 61 62 63 64 65 

3 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 

4 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 

5 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 

6 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 

7 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 

8 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 19_ 195 196 197 

9 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 

10 220 221 = 223 224 225 226 227 228 229 23" 231 232 233 234 235 236 237 238 239 240 241 

11 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 

12 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 

13 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 

14 308 309 310 311 312 313 3]4 315 316 317 318 319 320 321 3~ 323 324 325 326 327 328 329 

15 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 

16 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 

17 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 

18 396 397 398 399 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 

19 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 

20 440 441 442 443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460 461 

21 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 

22 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 

224 COMPUTlI February. 1983 



PractiCalc VIC-20 16K RAM

The extraordinary electronic shreadsheet program

that does formula calculations, replicates formulas and

data, has adjustable column width and numeric format,

over 20 mathematical functions, alpha and numeric
sorting, prints, and saves spreadsheets. Tape and disk

versions available S35.00

Sensational and International Software

for Domestic VIC-20.
RABBIT BASF. - Rabbit Base is a data tilo manager lhal allows soil

routine*, password protection oulput to printer, error checking

louline. odd. delete, change, las! find, crashproof code, simple

screen ins I rue lions, and more. (16 RAM) S19.95

VIC SKETCH - The versatile etch-a-sketch program for the VIC-20.

Drawings can be written in one of seven colors. All drawings can be

printed, saved, and erased. Drawings can be performed by using

keyboard keys or joystick. (Unexpanded) SG.95

JOHNNIE JUMPET - Johnnie Jumpet is late (or supper. He has to run.

Jump, and avoid the white mice to leach the elevator lo home. The

bridges bLnk on and oH. so go across guicldy or fall to the spikes below.

The mice appeal out of their holes at the top of Ihe screen. Do not

run head-on or fall onto them for ifs DEADLY! So now. hop to it. and

get Johnnie home ior supper. (Unexpanded) SI2.95

REFLECTIONS -Ii you are always competing against "jock types "and

losing badly, now is your golden opportunity (o gel even. Reflections

is Ihe game that will send jocks into a tailspin.The object of the game

is lo demolish a star by directing a boll with the use of floating

paddles. Patience and keen reflexes are required for all

players. (Unexpanded) S9.95

Sinclair Timex 1000 16K RAM Required
SUPER INVADEBS - Negotiations have ended. Now comes c show of

strength. "The Earth is Being Invaded!" Ail beings on Earth are

depending on you. Don't let us down. (16 Ram) $12.95

GRAPHICS STARTER PACK - (Four Ik Graphic programs -Kaleido

scope. Large Print. Medium Print, Draw a Picture). Explains and

discusses GOSUB, INKEY, PRINT AT. PLOT AND UNPLOT. Ihe

way the ZJC81 stores character shapes (and where!), the decompo

sition of the decimal to binary and how lo use the cursor keys to

"draw" onscreen. (16 RAM) $7.95

Other programs for the VIC-20 or SINCLAIR TIMEX 1000

in the areas of home use, business applications educa

tional needs, and other games are available.

Order direct by calling 1-800-343-1078.

We're looking for new software

CSA is searching for programmers who are
creating software for Commodore, Timex, or

Atari. We offer you an immediate, wide distri
bution network. Contact us at the address
below.

We're looking for new dealers

CSA is a distributor for U.S. and foreign

software. Call or write us for a complete list of
programs.

COMPUTER

ASSOCIATES

50 Teed Dr., Randolph,

Massachusetts 02368
617-961-5700

PERSONAL
COMPUTER

TOP 10 SALE!!

ARCADE GAMES
(VIC-20 TAPE PROGRAMS)

Rank Name

1. Super Paratrooper

(Fantastic)

2. Exterminator-Plus

(Better than Centipede)

3. Cricket

(Better than Frogger)

4. 3-D Hackman

(3-Dimensional)

5. Snackman

(Better than Packman)

6. Bug Blast

(Creepy)

7. Anti Matter Splatter

(Nuclear Disaster)

8. Bombs Away

(Great)

9. 3-D Maze-Escape

10. Krazy Kong

List Sale

$24.95 $19.95

$24.95 $19.95

$24.95 $19.95

$24.95 $19.95

$19.95 $15.95

$19.95 $16.95

$24.95 $19.95

$18.95 $15.95

$16.95 $14.95

$16.95 $14.95

BUY ANY FOUR - DEDUCT 10% MORE

VIC-20

ACCESSORY SALE!!

1. TRACTION-FRICTION LINE PRINTER This

new COM-STAR deluxe printer, prints 8%" x 11"

full size letter quality single, roll or fan fold

paper, labels and etc. Impact dot matrix bi

directional 40, 66, 80, 132 columns. Includes in

terface cable that plugs direct into the VIC-20

computer, no other costly interface is needed.

List $599.00 — Sale $399.00.

2. UP TO 60K EXPANSION MODULE Aero Space

designed—6 slot—add up to 6 cartridges-
switch select any program. Start and stop any

program with reset button —not necessary to

remove cartridges or turn off computer, saves

time, television and computer (one year warran
ty) List $149.00 — Sale $89.00.

• 10 DAY FREE TRIAL

• WE HAVE THE LOWEST PRICES

• ONE DAY DELIVERY EXPRESS MAIL
• FREE CATALOGS

• WE LOVE OUR CUSTOMERS!

(FACTORY-DIRECT)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

Februory. 1983 COMPUTE! 225

The extraordinary e lectronic srueadsheet prograIn 
that does fonnula calculations. replicates formulas and 
data . has adjustable column width and numeric format . 
over 20 mathematical function s. alpha and numeric 
sorting. p rints. and saves s preadsheets . Tape and disk 
versions available ... ... ....................... 535.00 

Sensationui and Internationui Softwaze 
for Domestic V1C-20. 

RABBIT BASE - Hobbil Bose is a data iii. manaQe. Ihal aUawl 10.1 
.oulin.s. pOllw o.d p.oteclion output to p . ;nte •. e .. o. ch eckinIJ 
.outine. odd. d.,l., t.,. chanQe. 1011 find. c.ad,p. ool cod., . limpl. 
!c • .,on ,,,,, t.uclions, and mo.e . (IS RAM) ........... . .... 519.95 

VIC SKETCH - Th. v.rsati le o tch ·a·l k.,tch p'OIJ.am 10. the VlC·20. 
OrawinlJl can be w.itten in one o f leven colo ... All drawings can be 
printed. sav.,d. and el osed. D.awinIJ' can be perfo.med by usinIJ 
keyboard keyl a. joystick. (Unu p ondedj .. •• . ••..•. . ••••. S6.95 

JOHNWIE 1VMPET - Johnnie Jumpet is lale 10. supp ••. H., has to .un. 
jump, and avoid the whit. m.ice to l each Ihe .Ievoto. to h ome. Th. 
bridQ.' blink on and off. 5OIJO acrollquiclr.ly o.laU lothe l p ilr. .. below. 
Th. mic. app.ar out 01 th.ir hal .. at the lop 01 the $C •• en. 00 not 
run h.,ad-on 0' lall onlo them 10. i~ DEADL YI So now. hop to it. and 
Qet Johnnie hom. 10. suppe •. (Un.xpend.d) •• • • •..••. . ••• 512.95 

REFLECTlON5 - U you cue always compelmlJ againsl "jocklypel" and 
losing badly. now is YO\l' gold.n oppo.tunity to Qet e ven. Ren.ctions 
ill the IJame that will ,end jocks in to a tailspin. The obj.,ct olth . 9(U1l. 
ill to demolish a sla, by d irecting a ball with the use 01 Ooating 
paddl ... Pat ience CUld k.en •• n ..... 01'. I.qu;"ed 10' all 
ploy.,s. (Un."Pand.d) •.••• . •• . •..•....••..•. . •..••• . .••. 59.95 

Sinclair Timex 1000 16K RAM Requi.ed 
SUPER INVADERS - Negotiations have end.d, Now com.,. Q show of 

s t.enqth. "The Earth is B.ing Invad. d]" All beingl on Earth a •• 
depending on you, Don't let us d own, (IS Ram) ..... .. .. 512.95 

CRAP1IICS STUTER PACK - (Fou. Ik G.aphic P'09' QInI - Kal.ido· 
scop • • La.ge Print. Medium Prin t. Draw a Picture). Explains and 
discu .... GOSUB, lNKEY, PRINT AT. PLOT AND UNPLOT. the 
way the ZX81 . to , .. char ac t. , shapes (and whe l el ). the decompo· 
li tlon 01 the d.cirnalto binary a nd how to u . e the CU '~OI keys 10 

"draw" on Ic.e.n. ( IS RAl4) . ... . ....... . ... . .. . .... ...... S 7 .95 

Other programs for the VIC-20 or SINCLAIR TIMEX 1000 
in the areas of home use, busines s applications educa

tional nee ds. and o the r games are a vailable . 

TOP 10 SALE!! 
ARCADE GAMES 

(VIC-20 TAPE PROGRAMS) 

Rank Name list Sale 
1_ Super Paratrooper $24_95 $19_95 

(Fantastic) 
2_ Exterminator-Plus $24_95 $19.95 

(Better than Centipede) 
3. Cricket $24.95 $19.95 

(Better than Frogger) 
4. 3·D Hackman $24 .95 $t9.95 

(3-Dimensional) 
5. Snackman $19.95 $15.95 

(Better than Packman) 
6. Bu g Blast $19.95 $16.95 

(Creepy) 
7. Ant i Matter Splatter $24.95 $19.95 

(Nuclear Disaster) 
B. Bombs Away $1B.95 $15.95 

(Great) 
9. 3-D Maze-Escape $16.95 $14.95 

10. Krazy Kong $16.95 $14.95 

BUY ANY FOUR - DEDUCT 10% MORE 

VIC-20 
ACCESSORY SALE!! 

1. TRACTION-FRICTION LINE PRINTER Th is 
new COM -STAR delu xe printer, prints B'h" x 11 " 
full size letter qual ity Si ngle, roll or fan fold 
paper, labels and etc . Impact dot matrix bi 
direct ional 40, 66, BO, 132 columns. Includes in
terface cable that plugs direct into the VIC-20 
computer, no other cost ly interface is needed. 
List $599.00 - Sale $399.00. 

2. UP TO SOK EXPANSION MODULE Aero Space 
designed -6 slot-add up to 6 cartridges
switch select any prog ram . Start and stop any 
program with reset button-not necessary to 
remove cartridges or turn off computer, saves 
time, television and computer (one year warran
ty) Li st $149.00 - Sale $89.00. 

• 10 DAY FREE TRIAL 
• WE HAVE THE LOWEST PRICES 
• ONE DAY DELIVERY EXPRESS MAIL 
• FREE CATALOGS 
• WE LOVE OUR CUSTOMERS! 

PROTE 
EN TE R P R I Z E S (FACTORY-DIRECn 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382-5244 10 order 
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must use the following formula: POKE SM + X +

22 * Y,N where SM = 7680 for the unexpanded

VIC-20, SM = 4096 for the expanded VIC-20, and

N is the character code.

You can POKE color to the screen in the same

way: POKE CM + X + 22 * Y,N where CM = 38400

for the unexpanded VIC-20, CM = 37888 for the

expanded VIC-20, and N is the color code.

LOAD Program 3 and then enter the following

POKE statements (Program 5).

Program 5: X/Y Coordinate Practice

100 X=0 : Y=0 : REM SET VALUES FOR X AND Y

110 POKE SM+X+22*Y,81 : POKE CM+X+22*Y,6 : REM

BLUE BALL—UPPER LEFT

120 X=21 : Y=0 : REM SET VALUES FOR X AND Y

130 POKE SM+X+22*Y,83 ; POKE CM+X+22*Y,2 : REM

RED HEART—UPPER RIGHT

140 X=ll : Y=ll : REM SET VALUES FOR X AND Y

150 POKE SM+X+22*Y,90 : POKE CM+X+22*Y,0 : REM

BLACK DIAMOND—CENTER

160 X=0 : Y=22 : REM SET VALUES FOR X AND Y

170 POKE SM+X+22*Y,65 : POKE CM+X+22*Y,4 : REM

PURPLE SPADE—LOWER LEFT

180 X=21 : Y=22 : REM SET VALUES FOR X AND Y

190 POKE SM+X+22*Y,88 : POKE CM+X+22*Y,5 : REM

GREEN CLOVER—LOWER RIGHT

To make a character move on the screen, add

a +1 to the value of X for right movement, add a

-1 to the value of X for left movement, add a +1

to the value of Y for down movement, and add a -1

to the value of Y for upward movement. The limits

of the screen are defined by X = 0 to 21 and Y = 0

to 22. Experiment by changing the values for X

and Y in Program 5.

Method 2: Direct Method

There are 506 screen locations for both color and

characters. The first location is SM (for Screen

Memory) and CM (for Color Memory). The first

location is the upper left-hand corner of the screen.

The second location is to the right of the first loca

tion and has a value of SM +1 (for character place

ment) or CM + 1 (for color placement).

We can continue to add values to the labels

until we are at the bottom right-hand corner of

the screen, where the values are SM + 505 and

CM+ 505. Therefore, any position on the screen

can be addressed by adding the values of 0 through

505 to the labels SM or CM (see the memory map).

LOAD the Alternate Values Listing (Program 3)

and then enter the following practice POKE state

ments (Program 6).

Program 6: Memory Location Practice

100 POKE SM+0,81 : POKE CM,6 : REM BLUE BALL—

UPPER LEFT-HAND CORNER

110 POKE SM+21,83 : POKE CM+21,2 : REM RED HEA

RT—UPPER RIGHT-HAND CORNER

120 POKE SM+253,90 : POKE CM+253,0 : REM BLACK

DIAMOND—CENTER

130 POKE SM+484,65 : POKE CM+484,4 : REM PURPL

(Fantastic!!)

VIC-20 COMPUTER WILL PLAY

ATARI GAMES CARTRIDGES
when you plug in our

GAME LOADER!

Wow!! Now you can play all Atari game cartridges on your "VIC-20 Computer." Atari

VCS cartridge video games, Activision, Imagic, M-Network cartridges will all play on your

"VIC-20 Computer," when you use our new "GAME LOADER" plus you get fantastic

VIC-20 sound and graphics.

LIST PRICE $99.00 SALE $79.00 "15 DAYFREE TRIAL"

We have the lowest VIC-20 prices

We have over 500 programs

Visa — Mastercharge — C.O.D.

We love our customers!

I C

ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to ord«r

{FACTORY-DIRECT)
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must use the fo llowing fo rmula: POKE SM + X + 
22' Y,N w here SM = 7680 for the unexpanded 
VIC-20, SM = 4096 for the expanded VIC-20, and 
N is the character code. 

Yo u can PO KE color to the screen in the same 
way: POKE CM + X + 22 ' Y,N where CM = 38400 
for the unexpanded VlC-20, CM = 37888 for the 
expanded VIC-20, and N is the color code. 

LOAD Program 3 and then enter the fo llowing 
POKE s tatements (Program 5). 

Program 5: XIY Coordinate Practice 

100 X=0 : Y=0 : REM SET VALUES FOR X AND Y 
110 POKE SM+X+22*Y, S l : POKE CM+X+22 *Y , 6 : REM 

BLUE BALL--UPP ER LEFT 
1 20 X=2 1 : V=0 : RE M SET VALU ES FOR X AND Y 
1 30 POKE SM+X+22*y, 83 : POKE CM+X+2 2*Y , 2 : RE M 

RED HEART--UP PE R RIG HT 
1 4 0 X= ll : Y=ll : REM SET VALUES FOR X AND Y 
150 POKE SM+X+22*Y, 9 0 : POKE CM+X+22*Y, 0 : REM 

BLACK DIAMOND--CENTER 
1 60 X=0 : Y=22 : REM SET VALU ES FOR X AND Y 
1 70 POKE SM+X+2 2 *Y,6 5 : POKE CM+X+22 *Y, 4 : RE M 

PURPLE SP ADE--LOWE R LEFT 
1 80 X=2 1 : Y=2 2 : REM SET VALUES FOR X AND Y 
190 POK E SM+X+22*Y,88 : POKE CM+X+22*Y , 5 : REM 

GREEN CLOVER-- LQWER RI GHT 

To make a character move on the screen, add 
a + 1 to the value of X fo r right movement, add a 
-1 to the va lue of X for left movement, add a + 1 
to the value of Y for down movement, and add a -1 
to the va lue of Y for upward movement. The li mits 

of the screen are defin ed by X = 0 to 21 and Y = 0 
to 22. Experiment by changing the va lues fo r X 
and Y in Program 5. 

Method 2: Direct Method 
There a re 506 screen loca tions fo r both color and 
cha racters. The first loca tion is SM (fo r Screen 
Memory) and CM (for Color Memory). The first 
loca tion is the upper left-hand corner of the screen. 
The second loca tion is to the righ t of th.e first loca
tion and has a va lue of SM + 1 (fo r character place
ment) or CM + 1 (for color place ment). 

We can continue to add values to the labels 
until we are at the bottom right-hand corner of 
the screen, w here the va lues are SM + 505 and 
CM + 505. The refo re, any positi on on the screen 
can be addressed by adding the va lues of 0 th rough 
505 to the labels SM or CM (see the memory map) . 
LOAD the Alternate Va lues Listing (Program 3) 
and then enter the following practice PO KE state
ments (Program 6). 

Program 6: Memory Location Practice 
100 POKE SM+0 , Bl : POKE CM. 6 : REM BLU E BALL-

UPPER LEFT- HAND CORNER 
11 0 POKE SM+21 . 83 : POKE CM+ 2 1. 2 : REM RED HEA 

RT - - UPP ER RI GHT - HAND CORNER 
120 POK E SM+25 3 . 9 0 : POKE CM+25 3 . 0 REM BLACK 

DIAMOND--CENTER 
130 POKE SM+484.65 : POK E CM+484 . 4 REM PURPL 

(Fantastic! !) 

VIC-20 COMPUTER WILL PLAY 
ATARI GAMES CARTRIDGES 

when you plug in our 

GAME LOADER! 
Wow!! Now you can play all Atari game ca rtridges on your "VI C-20 Computer. " Atari 
VCS cartridge video games, A clivision, Imagic, M -N etwork cartridges will a ll play on your 
"VIC·20 Co mputer." wh en you use our new "GAM E LOADER" plus you get fantastic 
VIC·20 sound a nd gra ph ics. 

LIST PRICE 599.00 SALE $79.00 "15 DAY FREE TRIAL " 

• We have the lowest VlC-20 prices 

• We have over 500 programs 

• Visa - Mastercharge - C.O.D. 
• We love our customers! 
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VIC-20 OWNERS
Expand your System with these

Exclusive Factory Direct Products

A. DATASPAN-20
• 5 sloi-switch selectable (not an incon

venient DIP switch] allows control

between computer mode and game
mode

• Fully buttered

• Reset button

• Auxiliary power supply jack

• Fuse protection

• Write protection on one slot

OATASPAN Kit S54.95

DATASPAN Assembled $79.35

C. RAMcharger

• Turn your Commodore 8K cartridge

into a full 16K cartridge

• Full address switching capabilities
• Sockets allow future EPROM

substitution

RAMcharger Kit 529.95

All assembled units have lull 90-day limited guarantee.

Digital Interlace Systems Co. TEHMS:

P.O. Box 8715 Shipping and Handling J3.00

Portland Oreaon 97207 VISA/MASTERCARD-Add 3%

(503) 295-5890 (Personal checks - allow 2 weeks)

B. RAMraider

• Makes your 3K or "Superexpander

cartridge a fulUK RAM

• Recaptures your RAM for BASIC and

moves it into Expansion memory

(lower half ol Blocks 1.2. or3)

RAM raider Kit $24.95

HAMraider Assembled S34.95

D. BREEZE MACHINE

• Extend the life of your computer with
our Whisper Quiel FAN

• Plugs directly into your expansion
porl

• Designed to work with any VIC.
compatible cartridge or expansion

board

BREEZE MACHINE Assembled S59.95

VIC TIP OF THE MONTH

Don't place program tapes on VIC transformer or on television!
Accidental erasure could occur.

RINGS OF

SATURN

PILOT THE SCOOP $H*P VOYGER
INTO THE RINGS O^ATURN TO

BECOME A MULTMRLLIONAIRE

(408) 738-1751.
MAIL

D. SMITH S CO.

1164 ANDOVER DR.

SUNNYVALE, CAL.

94087

S MASTERCARD WELCOME

ONLY $ 19.95
THE UNEXPANDED VIC-20

VIC-20

SOFTYW1E IMC

CASSETTE SOFTWARE

A new challenge every lime CRABS
Agility isihe key to successfully guiding HER-

BIE (the halibut) through the maie, avoiding

the deadly gaze o' SONIC CRABS while feed

ing on delectable night crawlers.

The more you eat. Ihe higher your score. Each

time yoj clear the mare ol tasly morcels, you

will receive more time, additional lives, and a

new group ol night crawlers, as the game ol

SURVIVAL continues

Bui beware1 With the passing ol time your presence becomes increasingly aggravating to

the KILLER crabs who lurk within, improving the accuracy oliheir menacing sonic waves

Set al beginner or advanced levels each game is played in a totally new maze, ana may
consist ol any number of rounds thai start identically tor each player

CRABS can be played using your VIC-20 keyboard or joystick, and will work on all
standard VIC-20 memory configurations.

Exciting action lor two players
TANK WAR

Your opponent watches closely as the BAT

TLE FIELD unfolds, and you both carefully plan

strategies for the pending CONFLICT Sud

denly, both LASER TANKS lire to initiate move

ment. You begin to thread the way through

your home territory, avoiding obstructions and

buildings, asyou proceed toward enemygraund

Outscore the rival tank by destroying enemy

build ings as well as placing direct hits on your opponent during one to one combat. Higher

skill levels will add additional targets, mountain ranges and landmines to the battle lone
tor increasing EXCITEMENT.

One of three smli levels, with a new battlefield created for each game, provides a new

challenge lor both players every time

TANK WAR may Ce played using your ViC-20 keyboard or paddles, and will work on all
standard VIC-2Q memory configurations

The ultimate mter-stellar conflict
CYCLONS

Full Hi-Res Graphics. Arcadt<Llk* Action

Continuing with iheir plan to conquer the uni

verse, the CYTRON EMPIRE has chosen your

sector as the first target in our galaxy As

COMMANDER of the protective forces, you

must manoeuvre your craft, avoiding collision

and enemy missiles, to attack and destroy

enemy war ships

The CYCLON fighiers relentlessly enter the

battle zone, attempting to lure you nto making

errors that will lead to your destruction The

menacing PULSAR DEATH SHIP also begins

to attack, i is only purpose to zero m on your local ion. chase you down, and put an end to

your defense of civilization as we know it

Our future lies with your skill

CYCLON requires memory expansion to function When loaded on a system with a 3K

expander (or Super Expander] you will play an advanced level game Loading thecasseite
onto a system with BK of more expansion, you will be allowed to choose between a variety

ol difficulty/game-leature options The game is controlled with the VIC-20 |Oystick

Skili-lesiing delense against a new evil CRITTERS

Full Hi-Res Graphics. Arcade-Like Action

While inspecting his prize pumpkin patch. Mr

GREENSLEEVES becomes aware ol a flock of
strange CRITTERS hovering in the sky above

Without warning small groups begin to leave

the formation and dive in order to knock him

down and STEAL the Iruitsol his labour. Armed
only wilh a revolver, he must now DEFEND his crop against this new blight

You will guide Greensieeves in his COURAGEOUS efforl to save the patch Run or crouch

in order to avoid the swooping MENACE, and attempt to exterminate the cmters before

they can loot the entire crop Most imponani. once a pumpkin is stolen, destroy the thief
before he can reach the flock (taking care not to hit the pumpkin) or his prize will be your
loss.

As the siruggle progresses, larger flocks will arrive ana the speed of their attack will

increase Bui dan t despair New pumpkins will grow with your point total providing
additional opportunities to successfully lend off the raid When they succeed in clearing

the field, the conflict is over

ol 8K memory expansion and is controlled with yourCRITTERS requires a m
VIC-20 loystick

Check lor availability with your local dealer, or uic the order lorm provided.

Dealer enquiries are invited.

FORWARD TO: SYNTAX SOFTWARE INC. 33 ELMHURST AVE.. SUITE 502
WILLOWDALE. ONTARIO. CANADA M2N 6G8 PHONE (416) 221-8008
□ CEBTIf IED CHEOJE

'- moue» ORDEB PLEASE SEND ME

Chirg

d AMiBICAN £«PB£SS

CA«O NO

EIRlSV n»IC _

Please Prim

CRABS fiii S15.95 [U.S,)/S18.95 (CDN.)

TANK WAR(H> S15.9S (U.S.)/S1B.9S (CDN.)

_. CVCLONS @ S19.95 (U.S.J/S23.95 (CDN.)

— CRITTERS @ S19.95 (U.S.).'!23.95 (CON.)

Shipping and Handling (S S1.00 pei Ca»setle

_ Ontario Residents Please Add 7°. Sales Ta> =

TOTAL =

POSTAL
CODE. ZIP

VIC-20 is a registered trademark of Commodore Business Machines Inc
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VIC-20 OWNERS 
Expand your System with these 

Exclusive Factory Direct Products 

A. OATASPAN·20 
• 5 slot-switch selectable (not an meon· 

yenlenl DIP switch) allows contlol 
between computer mode and game 
mode 

• Fully bullered 
• Reset bulton 
• Auxiliary power supply Jack 
• Fuse protection 
• Write protection on one slot 

8. RAM raider 
• Makes your 3K or ' Supefe)(pander 

carHidge a luU 4K RAM 
• Recaplures your RAM lor BASIC and 

moves II mlo E.pansion memory 
flower halt 01 Blocks I . 2. or 3) 

RAMralder KI1 S24.95 
RAMraider Assembled $34.95 

DATASPAH KII $54.95 D. SREEZE MACHINE 
DATASPAH Autmbled 579.95 • Extend the hie of your compuler wilh 
C. RAMchnger our Whisper OUlet fAN 
• Turn youl Commodore 8X cartlidge • Plugs directly Into your expanSion 

mID a lull 16K carlndge port 
• Full address switching capabllilles • DeSigned to wOlk wllh any VIC . 
• Sockets allow tuture EPROM compatible caflrrdge or expanSion 

substitution board 
RAMella/gel Kit $29.95 BREEZE MACHINE Assembled S59.95 

All assembled units have lull go-day limited guarantee. 

Digital Interface Systems Co. TERMS: 
P.O_ Box 8715 Shlppmg and Hand ling 13.00 
Portland, Oregon 
(503) 295-5890 

97207 VISA/MASTERCARD - Add 3~. 
Most orders shipped wllhm 48 hours 
(personal checks - allow 2 weeks I 

VIC TlP OF THE MONTH 
Don't place program tapes on VIC transformer or on television! 

Accidental erasure could occur, 

PILOT THE 
INTO THE RINGS 
BECOME A 

(408) 
~AIL 

VOYGER 
ATURN TO 

LL(ONAIRE 

D. SMITH & CO. 
1164 ANDOVER DR. 
SU~NYVALE, CAL. 

94087 
VISA & MASTERCARD WELCOME 

ONLY $ 19.95 
FOR THE UNEXPANDED VIC - 20 

© 

~~~M 
C;;~;T-T-E-S-O-F-T-W-A-R-E-""" 

VIC-20 

A new ~"allenge every t,me 

~\ - .~:d~ JL~ 
'. -- , -
, ~-

CRABS 
Aglli l y.S Il'Ie key 10 lucceulully gu,d,ng HER
BIE llhe ha ll bul ~ Ihrough Ihe maze. lI~oid;ng 
Ihe deadly gaze 01 SONI C CRABS wh ile leed
Ing on deleclllble n'ghl crawlers, 

The more you eat. the h 'gher your score. Each 
I,me you ~Iear Il'Ie mue oltlSty mor~e l s . you 
w ,1I recel~e more time. addll,onal lives. and a 
new group 01 n.ghl crawlers. IS the g.me 01 
SURVIVAL cont,nuel 

But bew.re' W'lh Ihe pass,ng 01 t ,me your preslfloCe beCOmel ihCreas'ngly aggravallhg 10 
Ihe KILLER crib, whO turk wll hln.lmprovong u\e a~curacy 01 the,r men".ng sonIC waVfl, 

Sel al Dlginner or ad~ance<llevell, each game is playi!p In a 10 lally new maze. and may 
consiSI 01 any number 01 round.lnal start Idenl ica lly lor each player 

CRABS can be played uSing your VIC·20 keyboard or joyst,ck. and WI ll work on aU 
standard VIC·20 memory conllgural lons 

ElIc,tlng aChon 10' two playe,s TANK WAR 
Your oppOnent walChes closely as Ihe BAT
TLEF IE Lo unlolas. and you both carelully plan 
strateg,es lor the pena,ng CONFLICT Sud' 
denly. bOlh LASER TAN KS lore 10 ,nlhate move
ment You begin to thread Ihe way Ihrough 
your home terro tory. IvoldJng obs truct,ons and 
buddlngs. as you proceed toward enem:' glouna 

Oulleore Ihe roval lank by destrOYing enemy 
CUlla,ngs as wett IS placong dorect n,11 on your opponent dur"'g one to one combat. H'gher 
sk,1I levetl w ,1I add add,t,onalta'gel!. mountain ranges and (andm,nes to the banle l one 
lor Inc,easlng EXCITEMENT 
One 01 II'Ifee Sk,1I levels, wl\n a new battlel,eld ~reated lo r each glme, prov,des a new 
Challenge lor bOth players every tome 

TANK WAR m.y be played using your VIC-20 keyboard or paddles. and w,1I work on all 
standard VIC-20 memory contigu,al,onS 

The ullomate ,ntel-stella. contl,et 
CVCLONS 

Full HI-Ru Graphlca. ArcaM·Uk, Ac tion 

Continuing w.ln tne.r plan 10 conquer tne un,· 
verse. tne CVTRON EMPIRE nas chosen your 
sector 1$ Il'Ie Iorst target on our gataxy As 
COMMANDER ot Ine prOlec t,ve lorces. you 
muSI manoeuvre your cralt . aVO'dlng colliSIon 
and enemy m'SS,les, 10 attack and aestroy 
enemy war shIps 
The CYCLON I,ghters rele ntle s51 ~ enler Ihe 
ba tt le l one. atlemphng to ture you Into making 
errors tha i w,1I lead to your destru~t,on The 
menaCing PULSAR DEATH SHIP also beg,ns 

to allack. ,IS only puroose 10 lerO ,n on your locat,on. chase you down and put an end to 
you. oerense or c,v.hzal,on 115 we know" 

Our luture Ioes "",!n YOUI Sk,1I 

CYCLON ' equltes memory ellpanSlon 10 lunctlon When loaded on a system W,lh a 3K 
ellpander (or Super E.oander) you ..... ,11 play anadvanced level game Loading Ihe~asse tte 
onto a system .... 'th 8K or more e-pans,on. you w,1I be allowed 10 Choose belW1!l!n a var iety 
01 dl l l.cully/game·leature opl 'ons Tne game's coni rolled w,U' Ihe VtC·20 IOYSI,ck 

CRITTERS 
Full HI-Ru Graphlct. Arcade-Uk' Action 

Wl'llle ",SpeChflg hiS pUle pumpkin patCh. Mr 
GREENSLEEVES Decomes aware 01 a lIock 01 
strange CRlnERS hoverong on Ihe sky above 
W,l hout warn ing small g roups begin 10 lea~e 
Ihe lormat,on and d,ve on order 10 knock h,m 
oown ana STEAL the Iru.tlol hIS laDOul Armed 

only wllh a revolve •• ne muSI now DEFEND hll crop aga nlllhlS new blight 

You w ,n gUide Greensleevel ,n n" COURAGEOUS ellort to save the !NItch Ru., or ~,oueh 
,n orde, to avo..:ltne swoop.ng MENACE, and a\templ to elllerm,nale Ine cnllers belore 
they can 100Ithl enl"e ~rop Most .moortanl . once a pumpk,n " slolen. destroy!ne tn,el 
betore hI can reaCh Ihe lIock (Iakong care nOllO h't tne pumpl"n) or n,s pflle w,1t be your 
lOSS 

AS Ihe st.uggle progresses. la rger !locks w,1I amve and Ine speeo 01 the" anack w,1I 
Increase But don' \ oespalf New pt.ImplunS Will grow w'lh your pooni lolal providong 
add'honal oPPoflun. l les 10 success tuUy lena 011 tne .a,d When tnty succee<! ,n cleating 
the "ela tne conlhc t '5 over 
CRITTERS 'flQuores a m'n,mum 01 8K memory e~panSlOn and ,s controlleC wltn your 
VIC-20 IOYll '~" 

Check lor avaUab-ltlly wllh your local dtlt~r . or UN thl orOtr l OITT1 pro'l cMd. 
Deal" 'nqulnaa are InvIted. --------------------FORWARD TO: SYNTAX SOFTWARE INC. 33 ELMHURST AVE .. SUITE S02 

WILLOWDALE . ONTARIO, CANADA ".2N 6G8 PHONE (416) 221-8008 
o CE~T"I[O C"EOU[ 
C ...oNEYOAD(A 
........ ' .. " . .. d 
Cna,~fo 

"" .. C ... A$I[A·CilAO 
~ .t,J,!(~'CAH [>POl[5S 

CA~ONO 

UI>IAY GAlE 

PLEASE SEND ME 

_ CRABS @ $1 S.9S (U.S.I/ S18.ISICON.) __ _ 

_ TANK WAR@ $1S.95 (U.S.)fllUS (CON.) & _ _ _ 

_ CYCLONS @ 519.95 {U.S.)fl23.IS1CDN.) 

_ CRITTERS @ $19.95 (U.S.)/52l.i5(CON.) __ _ 

Shipping and Handl1ng @ 51 .00 per C ... ~t1~ , _ _ _ 

"""","".~,,c.,,,------- Onl. rlo R"ldeniS Plene Add 7% Sal" Tas • _ _ _ 

Please Pr.", TOTAL ' - - -

NAME 

ADDRESS 

POSTAL 
COOE/ZIP 

VIC-20 '5 a regIstered t.ademark ot CommOdore BUSiness MaChines Inc 

FebNory. t983 COMPUllI 227 



E SPACE—LOWER LEFT-HAND CORNER

140 POKE SM+505,88 : POKE CM+505,5 : REM GREEN

CLOVER—LOWER RIGHT-HAND CORNER

To make a character move on the screen, add

a +1 for right movement, add a -1 for left move

ment, add a + 22 for down movement, and add a

-22 for upward movement. The limits of the screen

are defined by SM + 505 and SM (for character

placement) and CM+ 505 and CM (for color place

ment). Experiment by changing the values added

to SM and CM in Program 6.

To demonstrate how the direct method works

in a program, replace lines 260 through 290 in

Program 4 with the following lines (Program 7).

Replace lines 260 through 290 in Program

Listing 3 with the following lines:

Program 7: Alternate To Program 3

260 M=INT(RND(1)*505) : REM RANDOM SELECTION O

F MOVEMENT

280 POKE SM+M,9 5 : REM POKE CHARACTER TO SCREE

N

290 POKE CM+M.CV : REM POKE COLOR TO SCREEN

Which Method Is Best?
At this point you may be wondering which

method for POKEing should be used. Each

method hasits place, depending on the require

ments of your program. Generally, the direct

method requires fewer commands for some appli

cations and runs faster than the X/Y coordinate

method. However, it is much easier to define

complex screen boundaries using the X/Y coordi

nate method.

For example, let's place a five-character by

five-character square on the screen. We'll use the

X/Y coordinate method to place a square in the

center of the screen, and the direct method to

place a square in the lower left-hand corner. LOAD

Program 4 and then enter Program 8.

Program 8.

100 REM X/Y COORDINATE METHOD

110 FOR X=9 TO 13 : FOR Y=9 TO 13 : REM SET VA

LUES OF X AND Y

120 POKE SM+X+22*Y,160 : POKE CM+X+22*Y,8 : RE

M POKE CHARACTER AND COLOR

130 NEXT Y : NEXT X : REPEAT

140 REM DIRECT METHOD

150 L=396 ; REM BEGINNING VALUE OF M

160 FOR M=L TO L+4 : REM RANGE OF M FOR ONE LI

HE
170 POKE SM+M,160 : POKE CM+M.8 REM POKE CHARA

CTER AND COLOR FOR ONE LINE

180 NEXT H : REM REPEAT TO END OF LINE

190 L=L+22 i IF L>488 THEN END : IF AT END OF

LAST LINE END

200 GOTO160: REPEAT

When RUNning this program, you might

have noticed that the second square was printed

a little faster than the first one. In applications

where speed is important, it is useful to know

that the direct method does run quite a bit faster

than the X/Y coordinate method.

This can be best illustrated by Program 9. In

this program, the entire screen is filled with char

acters by using both methods. An added feature

is that each segment of the program is timed by

the VIC-20 built-in timer. LOAD Program 4 and

then enter the following lines:

Program 9: Fill Screen Test

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

2 50

260

270

280

290

300

310

3 20

330

REH *FILL SCREEN TEST*
REM FILL SCREEN USING SCREEN MEMORY LOCATI

ONS

PRINT "CCLR]" I REM CLEAR SCREEN

TI$-"000000" I REM ZERO TIMER

FOR J-CM TO CH+505 i REM SET VALUES FOR CO

LOR MEMORY

POKE J,8 i REM POKE COLOR

NEXT J i REM REPEAT

FOR I-SM TO SM+505 i REM SET VALUES FOR SC

REEN MEMORY

POKE 1,160 i REM POKE CHARACTER

NEXT I i REM REPEAT

Tl$ - TI? : RECORD TIME

REM FILL SCREEN USING X/Y COORDINATES

PRINT "[CLR]" : REM CLEAR SCREEN

TI$-"000000" : REM ZERO TIMER

FOR Y-0 TO 22 i FOR X-0 TO 21 i SET VALUES

FOR X AND Y

POKE CM+X+22*Y,8 : REM POKE COLOR

POKE SM+X+22*Y,160 i REM POKE CHARACTER

NEXT X : NEXT Y : REPEAT

REM RECORD TIME

i CLEAR SCREEN AND PRINT RES

T2$=TI$

PRINT "[CLR]"

ULTS

POKE SB,157 :

COLOR

PRINT "DIRECT METHOD

ME

PRINT "X/Y COORDINATES "T2$

ME

END

REM CHANGE SCREEN AND BORDER

"T15 : REM PRINT TI

REM PRINT TI

As you can see, the direct method RUNs about

twice as fast as the X/Y coordinate method. If you

are writing a program using a lot of POKEs, you

might consider using the direct method wherever

possible. This will help to speed up your pro

gram. However, the X/Y coordinate method re

mains the most useful when defining complex

screen boundaries.

By using alternate values for screen memory

and color memory, you are not only able to POKE

characters and colors to the screen easily and ac

curately, but you will also be able to run your

programs (3.58K or less) with or without your 8K

or 16K expansion cartridge. ©

COMPUTE!

TOLL FREE
Subscription

Order Line

800-334-0868
In NC 919-275-9809

228 COMPUTE! February. 1983

E SPACE--LOWE R LEFT- HAN D CO RNER 
140 POKE SM+505,88 ! POKE CM+ 50 5 ,5 : REM GREEN 

CLOV ER--LOWE R RIGHT- HAND CORNER 

To make a characte r move on the screen, add 
a + 1 for rig ht movement, add a -1 for left move
ment, add a + 22 fo r down movement, and add a 
-22 fo r upward movement. The limits of the screen 
a re defined by SM + 505 and SM (for character 
placemen t) and CM + 505 and CM (for color place
ment). Experiment by changing the va lues added 
to SM and CM in Program 6. 

To demons trate how the direct me thod wo rks 
in a program, replace li nes 260 through 290 in 
Program 4 with the following lines (Program 7). 

Replace li nes 260 through 290 in Program 
Listing 3 with the fo llowing lines: 

Program 7: Alternate To Program 3 

260 M=INT(RND(1)*505) : REM RANDOM SELECT I ON 0 
F MOV EMENT 

280 POKE SM+M , 95 REM POKE CHARACT ER TO SCREE 
N 

290 POKE CM+M, CV REM POK E COLOR TO SCRE EN 

Which Method Is Best? 
At this point you may be wondering which 
method for POKEing should be used . Each 
me thod has·±!:£; place, depending on the require
ments of your program . Generally, the direct 
method requires fewer commands for Some appli
ca tions and runs fas ter than the X/Y coordinate 
method . However, it is much easier to define 
complex screen boundaries using the XIY coordi
nate method . 

For example, let's p lace a fi ve-character by 
five-character square on the screen. We' ll use the 
X/Y coord ina te method to place a square in the 
center of the screen, and the direct method to 
place a square in the lower left- hand corner. LOAD 
Program 4 and then enter Program S. 

Program 8. 
100 REM X/ Y COORD I NATE METHOD 
110 FOR X=9 TO 13 : FOR Y=9 TO 13 : RE M SET VA 

LUES OF X AND Y 
120 POKE SM+X+22*Y, 160 : POKE CM+X+22*Y,B RE 

M POKE CHARACTER AND COLOR 
1 30 NEXT Y : NEXT X : REPEAT 
140 REM DIRECT MET HOD 
1 50 L=396 : REM BEGINNING VALUE OF M 
1 60 FOR M3 L TO L+4 : REM RANGE OF M FO R ON E LI 

NE 
1 70 POKE SM+M , 160 : POKE CM+M, 8 REM POKE CHARA 

CTER AND COLOR FOR ONE LINE 
180 NEXT M : REM REPEAT TO EN D OF LINE 
1 90 L=L+22 : IF L>4BB THEN END : IF AT END OF ~ 

LAST LINE END 
2aa GOT016a , REPEAT 

When RUNning th is program, you might 
have noticed that the second square was p rinted 
a little faste r than the first one. In applications 
where speed is important, it is usefu l to know 
that the d irect method does run quite a bit faster 
than the X/Y coordinate method . 
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This ca n be best ill us tra ted by Program 9. In 
this p rogram, the entire screen is fill ed with char
acters by using both methods. An added feature 
is that each segment of the program is timed by 
the VIC-20 built-in timer. LOAD Progra m 4 and 
then enter the foll owing lines: 

Program 9: Fill Screen Test 

100 REM *FI LL SCREEN TEST* 
1 10 REM FILL SCREEN USING SCREEN MEMORY LOCATI 

ONS 
1 20 PRINT "(CLRJ" I REM CLEAR SCREEN 
130 TI$-"000000" I REM ZERO TI MER 
1 40 FOR J -CM TO CM+505 I REM SET VALUES FOR CO 

LOR MEMO RY 
150 POKE J ,B I REM POKE CO LOR 
160 NEXT J I REM REPEAT 
170 FOR I - SM TO SM+505 , REM SET VALUES FOR SC 

REEN MEMORY 
IB0 POKE 1,160 I REM POKE CHARACTER 
190 NEXT I , RE M RE PEAT 
2aa T l $ - TI$ , RECO RD TIME 
2 10 REM FILL SCREEN USING X/ Y COORDI NATES 
2 2a PRINT "[CLRl " , REM CLEAR SCREEN 
23a TI $-"aaaaaa " , REM ZERO TIMER 
240 FO R Y-0 TO 22 I FO R X-0 TO 21 I SET VALUES 

FOR X AND Y 
2 50 POKE CM+X+22*Y,B : REM POKE COLOR 
260 POKE SM+X+22*Y , 160 I REM POKE CHARACT ER 
270 NEXT X : NEXT Y : REP EAT 
28a T2$ - TI$ , REM RE CO RD TIME 
290 PRINT "( CLRJ" 1 CLEAR SCREEN AN D PRI NT RES 

ULTS 
300 POK E 58 , 15 7 I REM CH ANGE SCREEN AN D BO RDER 

COLOR 
3 10 PRINT "DIRECT METHOD "Tl $ REM PRINT TI 

ME 
320 PRINT "x/ y COORDI NATES "T2$ REM PRINT TI 

ME 
33a END 

As you can see, the direct method RU Ns about 
twice as fas t as the X/Y coordinate method . If you 
are writing a program using a lot of PO KEs, you 
might consider using the d irect me thod w herever 
possible. This will help to speed up your p ro
gram. However, the XIY coordina te me thod re
mains the most usefu l w hen de fi ning complex 
screen bounda ries. 

By using alternate va lues for screen memory 
and co lor memory, you a re not only able to PO KE 
characters and colors to the screen easily and ac
cu rately, but you will also be able to run your 
p rograms (3 .5SK or less) wi th or w ithout your SK 
or 16K expansion ca rtridge. 0 
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Left-handed Atari Joysticks
P E Thompson

If you're left-handed, ordinary joysticks are awkward to

use. A simple adjustment (all you need is a screwdriver)

can fix them.

Several of my friends and family members are

left-handed and have complained vociferously

about the "right-handed" Atari joysticks. They

are especially frustrated when trying to control

the spaceship with the left hand, fire at the Zylons

with the right hand, and firmly hold the joystick

with the other hand (try it sometime, you right

handers!). As the proud owner of the computer

which is causing this distress, I am the one who is

expected to answer the question, "If you're so

smart, why can't you make this thing work

right?"

If you, as a right-hander, hold the joystick in

the right-handed position (i.e., top away from

you), you will see that the fire button is located

on the left-hand side. In order to satisfy left

handers, the fire button must be on the right-hand

side, which means that the directions of the joy

stick motions must be rotated as follows:

Direction

Forward

Backward

Right

Left

Becomes

Right

Left

Backward

Forward

In other words, if you hold a hypothetical left-

handed joystick the right-handed way, then when

the joystick is pushed for the forward direction,

movement would be to the right. Similarly, the

directions would change for all other motions.

Before tackling this seemingly simple task of

creating a left-handed joystick, I realized that two

obstacles stood in the way of possible solutions:

1) A software patch was impossible since my

knowledge of assembly language program

ming can't get past my confusion as to the

difference between a bit, a byte, and a

nybble.

2) Any sort of hardware fix was impossible

since my soldering ability is limited.

At this point, I decided to make do. I took

the joystick apart, hoping to figure out some way
of rearranging its mechanism, and was indeed
able to convert it for left-handed use.

Before starting, make sure that the joystick is

disconnected from the computer and then remove

the four screws in the bottom which hold it all

together.

Once the screws are removed, place the base

on a table and carefully lift off the top. (See Figure

1.) Now set aside the pieces of the fire button (the

red button and a spring) in a container. The wires

inside are attached by slip-on connectors and you

can slip them off and on without damaging

anything.

Notice that on each side of the circuit board

with silver dots are three wires. The left side wires

are ORG (orange), WHT (white), and GRN

(green), while the right side wires are BRN

(brown), BLU (blue), and BLK (black). This color

coding of the wires and the circuit board with

silver dots is a fortunate feature of the Atari joy

stick because it provides the guide to proper (right-

hand) reassembly of the joystick. After you have

connected the wires according to the arrangement

shown in Figure 2, the joystick becomes left-

handed.

Finally, reassemble the joystick in the reverse

order in which it was taken apart. Here's how:

1) Hold the top of the joystick upside down.

The top is the part with the stick.

2) Place the red fire button into its hole in the

top. It's easy to see that the fire button goes

in upside down too, since that's the only way

it fits.

3) Put the spring onto the post in the center

of the fire button. Make sure that the spring

is completely clean of any dust it may have

accumulated since it was removed. In this

case, the spring doesn't have an upside down

since it's the same on both ends.

4) Be sure that all the connectors are firmly

attached to the circuit board with silver dots.

5) Lay the circuit board into the top so that

the two posts in the top come through the

hole in the board. Top and bottom are easy

to determine since these pieces fit only one
way.

6) Fit the bottom onto the rest of the assembly.

Be careful that the wires are not between the

circuit board with silver dots and the posts

for the mounting screws. These parts also fit

together only one way.
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Left-handed Atari Joysticks 
P E. Thompson 

If you're left-hallded, ordillary joysticks are awkward to 
use. A silllple adjllstlllellt (a Jl YOlllleed is a screwdriver) 
call fix them. 

Several of my friends and family members are 
left-handed and have complained vociferously 
about the " right-handed" Atari joysticks. They 
are especially frustrated when trying to control 
the spaceship with the left hand, fire at the Zylons 
with the right hand, and firmly hold the joystick 
with the other hand (try it sometime, you right
hande rs!). As the proud owner of the computer 
which is causing this distress, I am the one who is 
expected to answer the question, "If you' re so 
smart, why can't you make this thing work 
right?" 

If you, as a right-hande r, hold the joystick in 
the right-handed position (i.e., top away from 
you), you will see tha t the fire button is located 
on the left-hand side. In order to satisfy left
handers, the fire button must be on the right-hand 
side, which means that the directions of the joy
stick motions must be rota ted as follows: 

Direction Becomes 

Forward Right 
Backward Left 
Right Backward 
Left Forward 

In other words, if you hold a hypothetical left
handed joystick the right-handed way, then w hen 
the joystick is pushed for the forwa rd direction, 
movement would be to the right. Simila rly, the 
directions would change for all other motions. 

Before tackling this seemingly simple task of 
creating a left-ha nded joys tick, I rea lized that two 
obstacles stood in the way of possible solutions: 

1) A software patch was impossible since my 
knowledge of asse mbly language program
ming can' t get past my confusion as to the 
diffe rence between a bit, a byte, and a 
nybble. 
2) Any sort of hardware fix was impossible 
since my soldering ability is limited. 

At this pOint, I decided to make do. I took 
the joystick apart, hoping to figure out some way 
of rearranging its mechanism, and was indeed 
able to convert it for left-handed use. 

Before starting, make sure tha t the joystick is 
disconnected from the computer and then remove 
the four screws in the bottom which hold it all 
together. 

Once the screws are removed, place the base 
on a table and carefully lift off the top . (See Figure 
1.) Now set aside the pieces of the fire button (the 
red button and a spring) in a con tai ner. The wires 
inside are attached by slip-on connectors and you 
can slip them off and on without damaging 
anythi ng. 

No tice that on each side of the circuit boa rd 
with sil ve r dots a re three wires. The left side wires 
are ORC (orange), WHT (white), and CRN 
(green), while the right s ide wires a re BRN 
(brown) , BLU (blue), and BLK (black). Th is color 
coding of the wires and the circuit boa rd with 
silver dots is a fo rtunate feature of the Atari joy
stick because it provides the guide to proper (right
hand) reassembly of the joystick. After you have 
connected the wires acco rding to the arrangement 
shown in Figure 2, the joystick becomes left
handed. 

Finally, reassemble the joystick in the reverse 
order in which it was taken apart. Here's how: 

1) Hold the top of the joystick upside down. 
The top is the pa rt with the stick . 
2) Place the red fire button into its hole in the 
top. It's easy to see that the fire button goes 
in upside down too, si nce that's the only way 
it fits . 
3) Put the spring onto the post in the cente r 
of the fi re butto n. Make sure that the spring 
is completely clean of any dust it may have 
accumulated since it was removed. In this 
case, the spring doesn't have an upside down 
s ince it's the same on both ends. 
4) Be sure that all the connectors are firmly 
attached to the circuit board with silver dots . 
5) Lay the circuit board into the top so tha t 
the two posts in the top come through the 
hole in the board . Top and bottom are easy 
to determine since these pieces fit only one 
way. 
6) Fit the bottom onto the rest of the assembly. 
Be ca refu l that the wires are not between the 
ci rcuit board with silve r dots and the pos ts 
for the mounting screws. These parts also fit 
together only one way. 
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UFO Pilot:
VIC Custom Characters For Game Graphics

Bud Banis

The current high score in the game "UFO Pilot" is

3411. While seeing if you can top that, you also have

the opportunity to learn a good deal about using the

VIC "multicolor mode" in your own games.

Commodore's VIC-20 has outstanding color

graphics capabilities. However, the unexpanded

machine has limited memory to take advantage of

these capabilities, and the average computerist

who is trying to justify "buying more than a video

game" has to provide his family with a reasonable

amount of entertainment without buying a lot of

expensive memory expansion.

Two options have been offered for designing

game graphics characters:

1. The Commodore graphics keys can be used

to build multiple space characters. These take

up a lot of space and are cumbersome to move

around.

2. Custom characters can be drawn if you're

willing to give up valuable RAM instead of

taking existing characters from ROM. Ba

sically, whole sets of characters are moved

from ROM to RAM, and then some of the

characters can be redefined by a series of

POKEs to RAM. Because the pointer indi

cating the start of character memory has to be

reset (36869), this is an all or nothing process.

Any standard characters you want to use

must also be relocated from ROM to RAM.

As an alternative, some perfectly acceptable

single space characters can be created from stan
dard characters in ROM just by POKEing their

screen locations into multicolor mode. This ap

proach uses no memory and gives a wide variety

of "new" characters (about four million) to choose

from.

This article describes the use of multicolor

mode in detail, includes a program to find inter

esting characters, and concludes with a game

demonstrating the technique.

How Characters Are Stored

In order to explain multicolor mode, it's important

to first describe how characters are formed on the

screen in the first place. The VJC-20 Programmer's

Reference Guide (pp. 82-94) has several errors in its

description of this process.

Characters are stored in memory as an 8x8

grid of dots. Each dot (bit) is turned either "on"

or "off." Each eight-bit line (byte) can be repre

sented by a number which uniquely turns some

bits "on" and others "off." Each bit is represented

by a number which is a power of two if "on" or

by zero if "off." The value assigned to the byte is

the sum of the values of its eight bits.

bit number

value of 2N

7

128

6

64

5

32

4

16

Thus, if only bit zero is "on," the value of the

byte is 2° = 1. If only bit four is "on," the value of
the byte is 24 = 16. If bits zero and four are both

"on" and all the others are "off," then the value

of the byte is 2° and 24 = 1 +16 = 17. If all eight bits
are "on," then the value of the byte is 128 + 64 +

32 + 16 + 8 + 4 + 2 + 1 = 255. A whole character

takes eight lines or eight bytes of memory. For

example, the letter A is:

bit no. 7 6 5 4 3 2 1 0

byte 100011000

2 0 0 10 0 1

30100001

40111111

50100001

60100001

0 0

0

0

0

0

701000010

700000000

value of byte

+ 21=66

1 + 21 = 66

0

Custom characters can be stored in RAM locations

by POKEing the desired values into the individual

memory locations (bytes).

The unexpanded VIC-20 has room for 5000
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UFO Pilot: 
VIC Custom Characters For Game Graphics 

Bud Banis 

The current high score in the game "UFO Pilot" is 
3411. While seeillg if you can top that, you also have 
the opportunity to learn a good deal about /Ising the 
VIC "multicolor ,,/Ode" in your own games. 

Commodore's VIC-20 has outstanding color 
graphics capabilities. However, the unexpanded 
machine has limited memory to take advantage of 
these capabilities, and the average computerist 
who is trying to justify "buying more than a video 
game" has to p rovide his family w ith a reasonable 
amount of ente rtainment without buying a lot of 
expensive memory expansion . 

Two options have been offered fo r designing 
game graphics characters: 

1. The Commodore graphics keys can be used 
to build multiple space characters . These take 
up a lot of space and are cumbersome to move 
around . 
2. Cus tom characters can be drawn if you' re 
willing to give up valuable RAM instead of 
taking existing characters from ROM. Ba
sically, whole sets of characters a re moved 
from ROM to RAM, and then some of the 
characters can be redefined by a series of 
PO KEs to RAM. Because the pointer indi
ca ting the sta rt of character memory has to be 
reset (36869), this is an all or nothing process . 
Any standard characters you want to use 
must a lso be relocated from ROM to RAM. 

As an alte rnative, some perfectly acceptable 
single space characters can be created fro m stan
dara characters in ROM jus t by POKEing their 
screen loca tions into multicolor mode. This ap
proach uses no memory and gives a wide va riety 
of " new" characters (about fo ur million) to choose 
fro m. 

This article describes the use of multicolor 
mode in detail, includes a program to find inter-

esting characters, and concludes w ith a game 
demonstrating the technique. 

How Characters Are Stored 
In order to explai n multicolor mode, it's importa nt 
to first describe how characters a re formed on the 
screen in the first place . The VIC-20 Programmer's 
Reference Guide (pp. 82-94) has several errors in its 
description of this p rocess. 

Characters a re stored in memory as an 8x8 
grid of dots . Each dot (bit) is turned either "on" 
or "off." Each eight-bit line (byte) can be repre
sented by a number which uniquely turns some 
bits "on" and others "off." Each bit is represented 
by a number which is a power of two if "on" or 
by zero if "off." The va lue assigned to the byte is 
the sum of the va lues 0f its eight bits . 

bit number 7 6 5 4 3 2 1 0 
value of2N 128 64 32 16 8 4 2 1 

Thus, if only bit zero is "on," the value of the 
byte is 2° = 1. If only bit four is "on," the value of 
the byte is 24 = 16. If bits zero and four are both 
"on" and all the others are "off," then the value 
of the byte is 2° and 24 = 1 + 16 = 17. If all eight bits 
are "on," then the value of the byte is 128 + 64 + 
32+ 16 + 8 + 4 +2+ 1 =255. A whole characte r 
takes eight lines or eight bytes of memory. For 
example, the letter A is: 

bit no. 7 6 5 4 3 2 1 0 

byte 1 0 0 0 1 1 0 0 0 
2 0 0 1 0 0 1 0 0 
30100 0 0 1 0 
401 1 1 1 110 

501 000 0 1 0 
6 0 1 0 0 0 0 1 0 
701 0 0 0 0 1 0 

7 0 0 0 0 0 0 0 0 

value of byte 
2"+ 23 =24 
2' +2'= 36 

26 +21 =66 
26 +25 +24 +23 + 22 +21 = 126 
26 +21 = 66 
26 +2'=66 

26 +2'=66 

o 

Custom characte rs can be stored in RAM loca tions 
by POKEing the desired values into the individual 
memory locations (bytes) . 

The unexpanded VIC-20 has room fo r 5000 
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bytes in RAM or about 3.6 thousand (K) bytes

user available RAM after buffers and screen

memories, etc., are allocated. Since each character

takes up eight bytes, moving 64 characters from

ROM to RAM, available for use or modification in

the custom character mode, uses 64 * 8 = 512 bytes

of RAM and makes it unavailable for other uses.

Multicolor Mode

Storing multicolor characters. In multicolor mode,

characters are stored in the same way, but bits are

read two at a time to specify one of four colors in

a two-dot space. Taking two bits at a time allows

four possibilities, as opposed to the two ("on" or

"off") when bits are taken one at a rime.

bit pair colors selected memory location (POKE)

00 16 background colors 36879, bits 4-7

10 8 character colors 38400-38911, bits 0-2

01 8 border colors 36879, bits 0-2

11 16 auxiliary colors 36878, bits4-7

Thus, if you were custom designing a flag

with alternating background color and border

color stripes, a character color square in the upper

left-hand corner, and an auxiliary color pole, the

stored data might look something like this:

bit pairs

byte 1(10) (10) (01) (01)

2 (10) (10) (00) (00)

3(10)(10)(01)(01)

4(00)(00)(00)(00)

5(01)(01)(01)(01)

6 (ID (00) (00) (00)

7(11)(00)(00) (00)

8(11) (00) (00) (00)

value of byte (POKE)

128 + 32 + 4 + 1 = 165

128 + 32 = 160

128 + 32 + 4 + 1 = 165

0

64 + 16 + 4 + 2 = 86

128 + 64=192

128 + 64 = 192

128 + 64 = 192

This character wouldn't be very interpretable

in ordinary, single color, mode.

Once a character is stored in memory in this

way, in order to print it on screen in its full multi

color glory, we need to first specify multicolor

mode in that screen location, then choose the

appropriate colors for border, background, char

acter, and auxiliary use. By POKEing these other

reference locations, we can make substantial

changes in the character. For example, if the

auxiliary color is the same as the background color,

the flagpole disappears.

Selecting Colors

Specifying colors is a little more complicated than

just POKEing a number into a memory location

(byte). The reason is that the color codes use only

specific bits, and the rest of the bits in the byte are

used for something else. For example, the auxiliary

color Code uses only bits 4-7 in memory location

36878. The other four bits (0-3) are used for setting

volume on the sound. Selection of multicolor

mode for a given screen location involves turning

on a single bit in the memory for that space on

the screen. The other bits hold other information.
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Choosing Border and Background
Colors

By now, you should be pretty well versed in this

operation, and you have probably tried some of

the combinations listed in Appendix E (p. 134) of

the book that came with your VIC. It seems simple

enough - POKEing a number out of the table into

memory location 36879 gives you the indicated

combination of screen and border colors. Actually,

byte 36879 specifies three things which could be

referenced independently.

Border colors are specified by bits 0-2. The

decimal translation is values 0-7, to give eight

possible choices (0 is all "off," 7 is all "on"): 0 is

black, 1 is white, 2 is red, etc., in the same se

quence as the color keys. Bits 4-7 specify back

ground, or screen, colors. The values associated

with these bits are multiples of 16. For example, if

bit four is turned "on," its decimal value is 2^ = 16;
if all four bits 4-7 are turned "on," the combined

decimal value of these bits is 24 + 25 + 26 + 27 =

16 + 32 + 64+128 = 240.

A little fooling with the numbers should con

vince you that these four bits can give you any

multiple of 16 from 0 * 16 to 15 * 16, or 16 pos

sibilities. This corresponds to the 16 choices of

screen color in the order listed in Appendix E of

the book Personal Computing on the VIC-20 (p. 134).

Casual inspection of this table reveals that some

possible values are not listed - for example, 0-7,

16-23, etc. The lowest value listed is 8. What this

means is that bit number three, decimal value

23 =8, is always "on" when one of the values in
the table is used. If you POKE 36879, X, where X

is a value not in the table, bit three is turned "off,"

and the screen is put in the inverted mode, which

makes all the printing appear in the reverse.

Thus, byte 36879 contains three separate

memory references: bits 0-2 for border color (eight

colors); bit 3 for inverted mode (when "off"); and

bits 4-7 for screen color (16 colors from 0 * 16 to

15*16).

Setting Character Color And

Selecting Multicolor Mode
Character color is specified separately for each

location on the screen (see pp. 143-144 in Personal

Computing on the VIC-20 ) or can be specified before

printing a series of characters by using the control

color keys. Character color is specified separately

for each screen location by POKEing locations

between 38400 and 38905 with values from 0-7 to

give the familiar sequence of black to yellow

character colors (eight choices). Values from 0-7

represent bits 0-2.

If bit three is turned "on," i.e., values from 8

to 15 are used instead of 0-7, the screen location is

put into multicolor mode and the bits are evaluated

two at a time to give the results described above

bytes in RAM or about 3.6 thousand (K ) bytes 
user ava ilable RAM after buffers and screen 
memories, etc., are allocated . Since each cha racter 
takes up eigh t bytes, moving 64 characters from 
ROM to RAM, ava ilable for use or modifi ca tion in 
the custom character mode, uses 64' 8 = 512 bytes 
of RAM and makes it unava ilable for other uses. 

Multicolor Mode 
Storil1g IIIl1lticolor characters . In multicolor mode, 
characters are stored in the same way, but bits a re 
read two a t a time to specify one of four colors in 
a two-dot space. Taking two bits at a time allows 
four possibilities, as opposed to the two ("on" or 
"off") w hen bits are taken one a t a time. 

hit pair colors selected memory location (POKE) 
00 16 backg round colors 36879, bits 4-7 
10 8 character colors 38400-38911, bits 0-2 
01 8 border colors 36879, bits 0-2 
11 16 auxiliary colors 36878, bits 4-7 

Thus, if you were custom designing a fl ag 
with alterna ting background color and border 
color stripes, a character color square in the upper 
left-hand corner, and an auxiliary color pole, the 
stored data might look something like thi s: 

bit pairs 

byte 1 (10) (10) (01)(01) 
2 (10) (10) (00) (00) 
3 (10) (10) (01) (01) 
4 (00) (00) (00)(00) 
5 (01 )(01)(01)(01) 
6 (11)(00)(00)(00) 
7(11)(00)(00)(00) 
8 (11) (00) (00) (00) 

value of b yte (POKE) 

128+32+4+1=165 
128 +32=160 
128 + 32+ 4+ 1 =1 65 

o 
64+1 6 +4+2= 86 
128 + 64 =192 
128+ 64=192 
128+ 64 =192 

This cha racter wouldn't be very interpretable 
in ord inary, s ingle color, mode. 

O nce a character is sto red in memory in this 
way, in order to prin t it on screen in its fu ll mul ti
color glory, we need to first specify multico lor 
mode in that screen location, then choose the 
appro priate co lors fo r borde r, background, char
acte r, and auxilia ry use. By POKEing these othe r 
reference loca tions, we can make substantial 
changes in the character. For exa mple, if the 
auxiliary color is the same as the background color, 
the fl agpo le d isappea rs. 

Selecting Colors 
Specify ing colors is a little more complica ted than 
just POKEing a number into a memory loca ti on 
(byte). The reason is that the color codes use only 
specific bi ts, and the res t of the bits in the byte are 
used fo r something else. For example, the auxiliary 
color code uses only bits 4-7 in memory loca tion 
36878. The other four bits (0-3) a re used for setting 
volume on the sound . Selection of multicolor 
mode for a give n screen loca tion involves turning 
on a single bit in the memory for that space on 
the screen . The other bits hold other information. 
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Choosing Border and Background 
Colors 
By now, you should be p retty well versed in thi s 
operation, and you have probably tried some of 
the combinations li sted in Append ix E (p. 134) of 
the book that came with your VIC. It seems simple 
enough - POKEing a number out of the table into 
memory loca tion 36879 gives you the ind icated 
combina tion of screen and border colors. Actually, 
byte 36879 specifies th ree things w hich could be 
referenced independently. 

Border colors are specified by bits 0-2. The 
decimal translation is va lues 0-7, to give eight 
possible choices (0 is all "off," 7 is all "on"): 0 is 
black, 1 is white, 2 is red , etc., in the sa me se
quence as the color keys. Bits 4-7 specify back
ground, or screen, colors. The va lues associa ted 
with these bits are multiples of 16. For exam f ie, if 
bit four is turned "on," its decimal va lue is 2 = 16; 
if all four bits 4-7 are turned "on," the combined 
decimal va lue of these bits is 24 + 25 + 26 + 27 = 
16 + 32+ 64 + 128 = 240. 

A little fooling with the numbers should con
vince you that these four bits ca n give you any 
multiple of 16 from 0 * 16 to IS * 16, or 16 pos
sibilities . This co rresponds to the 16 choices of 
screen color in the order lis ted in Append ix E of 
the book Personal Computil1g all the VIC-20 (p. 134). 
Casual inspection of this table revea ls that some 
possible va lues are not lis ted - fo r example, 0-7, 
16-23, etc. The lowest va lue listed is 8. What this 
mea ns is that bit number three, decimal va lue 
23 = 8, is al ways "on" w hen one of the va lues in 
the table is used. If you POKE 36879, X, where X 
is a value not in the table, bit three is turned "off," 
and the screen is put in the illverted mode, w hich 
makes all the printing appear in the reverse. 

Thus, byte 36879 con tains three separate 
memory refe rences: bits 0-2 for border color (eigh t 
colors); bit 3 for inve rted mode (when "off"); and 
bits 4-7 fo r screen color (16 colors from 0 * 16 to 
15 * 16). 

SeHing Character Color And 
Selecting Multicolor Mode 
Character color is specified separa tely for each 
loca tion on the screen (see pp. 143-144 in Persollal 
Compulil1g all the VIC-20) or can be specified before 
printing a series of characters by using the control 
color keys. Cha racter color is specified separa tely 
fo r each screen loca ti on by POKEing locations 
between 38400 and 38905 w ith va lues from 0-7 to 
give the fa milia r sequence of black to yellow 
character colors (eight choices). Va lues from 0-7 
represent bits 0-2 . 

If bit three is turned "on," i.e., values from 8 
to 15 a re used instead of 0-7, the screen loca tion is 
put into multicolor mode and the bits a re evaluated 
two at a time to give the results described above 



VIC-20®
V1C-20- Personal Computer

VIC-1011A RS232C Interlace 39.95
VIC-1515 Printer 334.95
VIC-1530 Datasette 67.50
VIC-1540 Disk Drive 349.95
V1C-1010 Expansion Module 139.95
VIC-1311 Joystick 9.95
VIC-1312 Game Paddles 19.95
VIC-1600 Telephone Modem

VIC-1210 VIC 3K Memory Expander Cartridge 34.95
Plugs directly into the VIC'S expansion poil Expands 1o 8K RAM lolal

VIC-1110 VIC 8K Memory Expander Cartridge 52.50
8K RAM expansion cartridge plugs directly inio the VIC

VIC-1011A RS232C Terminal Interface 39 95
Provides interlace between the VIC-20 and RS232 telecommunications modems
Connects to VIC'S user pori

VIC-1211A

COMMODORE SOFTWARE
VIC-20 Super Expander S55 99

CARDBOARD 6 S99 95
An expansion interface (or the VIC-20 Allows expansion to 40K or accepts up to Si"
games May be daisy chaired lor more versatility

CARDBOARD 3 S29.95
Economy expansion interlace for tne VIC-20

CARD ■?- CARD/PRINT $79.95
Universal Centronics Parallel Printer Interlace for the VlC-20 or CBM-64 Use an
Epson MX-80 or OKIDATA or TANDY" of |USt about any other

CARDETTE „ _,_, $39 95
Use any standard cassette player/recorder wilh your VtC-20or CBM-64

CARDRITER S29 95
A light pen with six good programs to use with your VIC-20 or CBM-64

BUSINESS & HOME APPLICATIONS
CW-107A Home Calculation Program Pack $48.95
CPV-31 Data Files - your storage is unlimited 14.95
CPV-96 Household Finance Package - to keep records ot an 30.95

your household expenses

CPV-97 Loan Analyzer - analyze all types of loans 7.95
CPV-203 Accountant - a must lor every small businessman 24 95

CPV-208 Bar-Chart - display your numerical data 8 95
CH Turtle Graphics - learn programming 34.95
CH VIC Forth - is a powerful language for BASIC programming 49.95

CH HES MON - is a 6502 machine language monitor with 34.95
a mini-assembler

CH HES Writer - llim-saving word processing tool 34.95

CH Encoder - keep your personal records away from prying eyes 34.95
CT-21 Statistics Sadlstics - statistical analysis 14.95
CT-121 Total Time Manager 2.0- creates personal or 15 95

Dusiness schedules

CT-124 Totl Label - a mailing list and label program 13.95

CT-125 Totl Text BASIC 15.95
CT-126 Research Assistant - keep track of reference data 17.50

CT-140 Totl Text Enhanced 29.95

CM-152 Grafix Designer - design graphic characters 12.95

CM-151 Terminal 40 - produces 40 column output of information 25.95
received through the modem

CQ-5 Mlnimon - allows you to program, load. save, or execute 13.95
machine language programs

CT-3 Order Tracker 15.95
CT-4 Business Inventory - to maintain record Of inventory 1 5.95

CT-32 The Mailman - to keep addresses of business or 10.95
personal acquaintences

CPV-210 Bidder 13.95

CPV-211 Billing Solver 1595

CPV-217 Cash Flow Model - determine cash flow 12 95

CPV-220 Client Tickler 16.95

CPV-221 Club Lister 13 95

CPV-224 Depredator 9.95

CPV-227 Gasoline Un-GuZZler - energy consumer saver program 8.95

CS-102 Home Inventory - Maintains an inventory of all yout 17.95
personal effects

CPV-236 Investment Analyst - keep track of investments 12.95
and investment opportunities

CPV-238 Lease/Buy 12.95

CPV-251 Present Value 10.95

CPV-254 RatiOS - communicate by percentages 8 95

CPV-269 Super Broker 12.95

CPV-270 Syndicator- calculates whether to buy or sell 13.95

CPV-274 Ticker Tape - maintains investments profile 14 95

CPV-276 Un-Word Processor - screen editor 16.95

CPV-286 Phone Directory - never lose a phone number again 9.95

CPV-287 Amortizer - print complete mortgage or loan 18.95
amortization schedules

CS-111 Checkbook- nomeutilily' program 14 95

CPV-294 Calendar My Appointments - pnm a calendar 14 95
for every month in any year

CPV-296 The Budgeter - place your personal finances in order 12.95

CPV-327 HESCOM - transfers data and programs Indirection- 40.95
ally belween '/ICs at three times tne speed od a disk drive

CPV-328 HESCOUNT- ir-oni-un fxogrjm t>.t.< ut.urN 19.95

CPV-329 HESPLOT- H.-.es graphics subroutines 12 95

CPV-330 VIC Forth 49.95

CPV-343 Simple Inventory Control Life System 41.95
Complete documentation

CPV-360 Decision 7.95

CPV-367 Conversions - figures volume length, weight, area. 7 95
and velocity to all possible configurations

Everything Commodore could pack into one cartridge - 3K RAM memory e«pansion.
high resolution graphics plotting, color, paint and sound commands Graphic, text,
multicolor and music modes 1O24ilO2<l dot screen plolling All commands may be
typed as new BASIC commands or accessed by hitting one of the VIC'S special
lunctionkeys Includes tutorial instruction book Excellent for all programming levels

VIC-1212 Programmer's Aid Cartridge $45.99
More than 20 new BASIC commands help new and experienced programmers

renumber, trace ana edit BASIC programs Trace any program line-by-line as it
eiecutes. pause to edit Special KEY command lets programmers redefine function
keys as BASIC commands, subroutines Or new commands

V1C-1213 VICMON Machine Language Monitor $48 99
Helps machine code programmers write fast, ellicient 6503 assembly language
programs Includes one line assembler/disassembler

GAMES FOR YOUR VIC-20 and 64
S15.95

12.99

24.95

C-101 Cribbage

CCD Motor Mouse

CW-1901 Avenger Cart. - an invasion of space intruders
and you re the VIC Avenger"

Superslot Cart. • great music ana sound effects1

Super Allen Cart. - you re trapped In a maze

Jupiter Lander Cart. - pilot your jjpner Lander-

Draw Poker Cart.

Midnight Drive Cart. • authentic night driving

Radar Rat Race

Sky Falling
Mole Attack ■ a colorful cartoon action" game

Raid on Ft. Knox - try to escape the guards

Adventure Land - Formerly available only on large
more expensive computers All Adventure games are decoded to

talk ' on the Type N Talk voice synthesizer (available from VOTRAX)

Pirate Cove Adventure - vo. ho. ho. a a botue of mm 31.95
Mission Impossible Adventure

The Count Adventure - trapped m Dracuias castle
with 3 days 10 find and destroy the vampire

Voodoo Castle Adventure - you have to free
Count Yorga from a curse

Sargon It Chess - seven challenging play levels

Pinball Spectacular

Gorf - (The smash-hit arcade game')

Omega Race - the ultimate space game

Seawolf — an explosive Bally Midway arcade "classic"

Skier - thrill to downhill skiing

Maze of Mikor - adventure-packed game with
stunning graphics

Tank Wars

Pinball

Simon - It gets tougher as you get better Great for

kids of all ages

Fuel Pirates

Pak Bomber

Laser Blitz

Tank Trap

Concentration

Dam Bomber - pilot your plane, avoid enemy fire

Aggressor - protect your fuel dump from space ships

Synthsound - an incredible music synthesizer

ShamuS - search room after room for the shadow-
eluding androids, two levels of intense arcade action

Protector

Snake - like the arcade game "Surround " ! or 2 players

Breakout - adaptation of the classic Ping-Pong

Brick

Breakout

Jackpot - one-armed bandit, full color graphics

Hangman - unbelievable graphics and sound

Tic-Tac-Toe

Memory - VIC challenges your memory

Match - hand and eye coordination

Monks - a devilish game ol logic

VIC Lemonade - two people compete selling lemonade

Somber - you musi decide who you want to fly tor.
then picti a target and your experience level

Amok - the halls ol Amok are populated by robots that
obey one instruction - get the intruder

Alien Blit2 - find out how good you are at blasting aliens

Tank VS. UFO - the tank is moving back and forth along
the base, shoot the UFO before it shoots you

Blackjack - jusl like black|ack In the casinos

Snakman - Pacman lor the VIC

CW-1904

CW-1906

CW-1907

CW-1908

CW-1909

CW-1910

CW-1911

CW-1912

CW-1913

CW-1914

CW-1915

CW-1916

CW-1917

CW-1918

CW-1919

CW-1920

CW-1923

CW-1924

CW-1937

CH-G201

CH-G202

CH-G203

CH-G205

CH-G206

CH-G207

CH-G208

CH-G209

CH-G210

CH-G211

CH-G212

CH-C305

CH-C306

CH-C307

24.95

24.95

24.95

24.95

24.95

24.95

24.95

24.95

24.95

31.95

31.95

31.95

31.95

31.95

24.95

31.95

31.95

24.95

15.95

15.95

15.95
13.45

13.45

13.45

13.45

15.95

15.95

13.45

13.45

34 95

49.95

34.95

CPU-109

CPU-123

CPU-153

20.95

20.95

9 95

CPU-191
CPU-194

12 95

14.95

MORE - WORE — MORE

Prices subject to change.

TO ORDER _____

P.O. Box 18765

Wichita. KSS7218

(316)684-4660

Personal checks accepted (Allow 3 weeks)

orC.O.D (Add $2) Handling charges S2.00

VIC-20" is a registered trademark of Commodore
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VI C-20® 
VJC-20~ Person al Co mputer 
VIC- 1011A RS 232C Interlace 
VIC-I S IS Printer 
V1C·, 530 Oalasette 
VIC-1 540 Olsk Dri ve 
VIC-IO I O expansion Module 
VIC- t 3 11 Joystick 
VIC-13 12 Game Paddles 
VIC- IOOO Telephone Modem 
VIC-12 10 VIC 3K Memory Expander Cartri dge 
Plugs d" eeny mto Ihe VIC s e~pans,on por t E.pands to 8K RAM totlll 
VIC- II I O VIC 8K Memory Expander Cartridge 
8K RAM (upanSlon cawlttge plugs once!!y miD the VIC 

S 179.95 
39.95 

334.95 
67.50 

349.95 
139.95 

9.95 
19.95 
99. 95 
34.95 

52.50 

VIC-IOI I A R$232C Terminallnlerface 39.95 
PrOVIdeS Interl ace between the VIC-20 ana RS232 telecommunIcatIons mooems 
Connects 10 VICs use, pori 

CARDBOARD 6 599.95 
An upaoslOn Inte rface to, Ihe VIC-20 Allows e ~ pans,on to 40K or Iccepts up 10 5, . 
games May be ClaIS~ cn.,ne<llor mOle versahllty 
CARDBOARD 3 S29.95 
Economy upanslon mte".ce 10' Ine VIC·20 
CARD "1" CARD/ PRINT $79.95 
UnIversal Centrorllcs Parallel Prln te, Interlace to, tllC VIC·20 or CBM·64 Use an 
Ep son 1.1 )(·80 0' OK IDATA 0' TAN DV 01 ,ust about any o the, 
CARDETTE S39.95 
Use any Slandard Clssen e player/ recoroer .... ,tn your VIC·2Q or CBM·64 
CARDRITER S29.95 
A IIgnl pen wl ln SI. gOOd programs 10 u se wltn your VIC· 20 01 CBM·64 

BUSINESS & HOME APPLICATION S 
CW- l07A Home Calculall on Program Pack 
CPV-31 Data Fi les - your Slorage " I,mllmlled 
CPV-96 Household Finance Package - 10 keep l ecordS 01 all 

your Ilousenold e~penses 
CPV-97 Loan Analyzer - analYle all typCS o t loans 
CPV-203 Accountant - a must 10' eve,y small busmessman 
CPV-208 Bar-Chart - dIsplay youl numerical dlltll 
CH Turtle Graph iC' - learn progrllmmlng 
CH VIC Forth - IS a powc,lul tanguage lor BASIC ploglammlng 
C H HES, MON - IS a 6502 machme language monI tor WIIIl 

a mlno·assemblel 
CH HES Writer - tlme·savlng word p,ocesslng Tool 
CH Encoder - ~eep your personal reco<ds away trom prymg eyes 
CT-21 Statistics Sadi, tlcs - stalosllcalanalYSIS 
CT - 121 Total Time Manager 2.0 - clea tes pe, sonal o. 

!)USlness schedules 
CT- 124 
CT- 125 
CT- 126 
CT- 140 
CM- 152 
CM- 151 

Toll Label - a maIling loST and lal:!(!l program 
ToU Text BASIC 
Research Assistant - keep track ot .elerence Oata 
ToU Text Enhanced 
Gralix De,lgner - deSIgn graph.c charlc telS 
Tenninal 40 - prOduces 40 column ouTPul 01 m lo,mltlon 
.ecelve<! Ihl ougn the modem 

Mlnlmon - allOWs you to prog, am. loao. save. or uecule 
mllcn,ne language programs 

CT-3 
CT- 4 
CT-32 

Order Tracker 
Bus iness Inventory - to ma,ntllln .ecold 01 Inventory 

The Mailman - to keep adoresses ol!)uSlness 0' 
pelsonal acqualntences 

$48.95 
14.95 
30.95 

7.95 
24.95 

8.95 
34.95 
49.95 
34.95 

34.95 
34.95 
14.95 
15.95 

13.95 
15.95 
17.50 
29.95 
12.95 
25.95 

13.95 

15.95 
15.95 
10.95 

CPV-2 10 Bidder 13.95 
CPV-2 11 Billing Solver 15.95 
CPV-217 Cash Flow Model - aetermlne cash 1I0w 12.95 
CPV-220 Client Tickler 16.95 
CPV-221 Club Lister 13.95 
CPV-224 DepreCiator 9.95 
CPV-227 Gasoline Un-Guzzler·- energy consume, savel p,og,am 8.95 
CS- l02 Home Inventory - Malnlalns an onvenlory 01 all youl 17. 95 

personal eUecls 
CPV-236 Investm ent Analyst - ~~p Tlac~ 01 onvestments 

ana InveSTment opPOrtunI tIes 
CPV-238 
C PV-25 1 
C PV-254 
CPV-269 
CPV-270 
C PV-274 
C PV-276 
C PV-286 
CPV-287 

Lease/Buy 
Present Value 
Ratios - communtcate!)y pelcen tages 
Super Broker 
Syndicator - catcutates wl'lel ller 10 !)uy 0' sell 
Ticker Tape - maIntaIns ,nvestments prollie 
Un· Word Processor - screen ed, ' ul 
Phone Directory - nQver lose a phone numl)(!1 agaon 
Amortlzer · Drlnt complete mO<lgage or loan 
amolhllhon scneaules 

CS- l1 1 Checkbook - Ilome · Uhll ,y prog,am 
C PV-294 Cal endar Mv AppOintments - PlOOt a calenaa, 

lor every mOIllF! In any yea, 

C PV-296 The Budgeter - place you l personal tlnances on Oldel 
CPV-32 7 HESCOM - lfansl!~,s data ana programs bldllecuon. 

ally Detween VICs at tlllee TImes ,ne Spee(! oa a Olsk Olive 
C PV·J28 HESCOUNT - montto,s Dlogram e. ecuT.on 
CPV-329 HESPLOT - H,·,es glaDh,cs suO.outlnes 
CPV-330 VIC Forth 
C PV-34 3 Simple Inventory Control Lite System 

Complete aocumemal ,on 
CPV-360 Decis ion 
CPV-J67 Conversions - lIgures volume lengtn welgnT. alea. 

ana velocity 10 all possI!)le con l lguratlons 

: : : 5 

12.95 

12.95 
10.95 
8.95 

12.95 
13.95 
14.95 
16.95 
9.95 

18.95 

1495 
14.95 

12.95 
40.95 

19.95 
12. 95 
49.95 
41 .95 

7.95 
7.95 

; ; 
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COMMODORE SOFTWARE 
VIC- 1211A VI C- 20 Super Expander S55.99 
Every thong Commoaore could pack Inloone ca l l1ldge· 31< RAM memo,y e_DllnSlon. 
n'gn resolUllon grapn,cs plottong. Calor. plln t ana soun<! commanas G, aphlc. te. t. 
mulhcotor and mus.c modes t024.t024 dOl lCleen plo ll 'ng All COmmandS may be 
typeO as new BASIC commandS or accened by h illing one at the VIC's spec,al 
luncTlon keys tncludes tutor III onS!ruc tlon book e _cellent lor all programmIng levels. 
ViC- 1212 Programmer's A id Cartridge S45.99 
More than 20 new BA SIC COmmands help new and e~peflenced p'ogramme, s 
renumber . trace ano edIt BASIC proglam, Tllce any proglam IIne·Oy·tone as It 
e_ecules. pause 10 e<!,1 SpecllIl KEV command tets programmers ledelone lunCllon 
~eys as BASIC commandS. subloutones o. new commanos 
VIC-1 213 VICMON Machine Language Monitor S4899 
Hetps machIne cooe programmers wll te l ast . elhClent 6So2 anemOly language 
prog,ams Includes one line assembler /dIsassembler 

GAMES FOR YOUR VIC-20 and 64 
C- 101 Cribbage S15.95 
CCO Motor Mouse 12.99 
CW- 1901 Avenger Cart. - an InvasIon 01 space on truders 

Ind you're Ihe VIC ~Avenger" 
24.95 

CW-1904 Superslot Car1. - g,eat mUSIC IIno souno etlec tsl 24.95 
CW-1906 Super Alien Cart. - you '" trappea In a maze 24.95 
CW-1907 Jupller Lander Cart. - p"ot your - JupI ter Lander~ 24.95 
CW-1908 Draw Poker Car1. 24.95 
CW-1909 Midn ight Drive Cart. - au thentIC n'ght dllving 24.95 
CW-1910 Radar Rat Race 24.95 
CW-1911 Sky Failing 24.95 
CW-1912 Mole Attack - I COlorlul ~ca"oon aCllon"' glme 24.95 
C W-1913 Raid on Ft. Knox - lIy TO escape Ihe gualOs 24.95 
CW-1914 Adventure Land - FO,merly avall a!)!e only on largel , 31.95 

more e. penslve compute,s All Adventure games are deCOOe<! 10 
'al k- on tne Type N Talk vo,ce syntneSlze, (avaolable I ,om VOTRAX) 

CW- 191 5 Pi rate Cove Adventure - Vo. hO. no. & a bottle 01 rum 
CW-1 916 Mission Impossible Adventure 
CW· 1917 The Count Adventure · trapped In Oracula's castle 

wltll 3 aays to hna ano desllo y Ihe vampOle 

CW· 1918 Voodoo Caslle Adventure - you nave 10 tree 
Count Yo.ga trom II curse 

CW- 1919 Sargon 11 Chess - seven challenging ptay tevels 
CW- 1920 Pinball Spectacular 
CW- 1923 Gorf - (The smash·not arcade game!) 
CW- 1924 Omega Race - Ihe ul lomate splice game 
CW- 1937 Seawolf - an e-plos.ve Bally M laway arude 'ctasslc-

CH -G201 Sk ier - thllll to Oownholl skIIng 
C H-G 202 Maze of Mikor - aaventule·packe<:l game w,th 

stunnong graphICS 
C H-G 203 Tank Wa rs 
C H· G 205 Pinball 
CH-G206 Simon - It ge' , toughel as you ge' Deller Gleat lor 

~ Ias 01 all ages 
CH-G207 Fuel Pi rates 
CH-G208 Pak Bomber 
CH-G209 Laser Blitz 
CH-G2 1O Tank Trap 
CH-G2 11 Concentration 
CH-G2 12 Dam Bomber - PIlot your plane. aVOl1! enemy IOIe 
C H-C305 Aggressor - PIOtecT your tuel aump Irom sPice SIlIPS 
C H-C306 Synthsound - an IncreOlble mUSIC syntnesll er 
CH-C307 Shamus - sellcn ' POm alte, l oom 10' Ine SIlIlOOw· 

elualng andrOIds. TWO levets 01 Inlense arcade ac tIon 
CH-C308 Protector 
CPU-IO Snake - Ioke The arcade game ··Surrouno " t 0' 2 praye,s 
CPU-12 Breakout - aOIlPlatlon 01 the claSilc Plng.Pong 
CPU-78 Brick 
CPU-79 Breakout 
CPU-83 Jackpot - one·armed Oandl!. lull co lor g rllphlCS 
CPU-85 Hangman - unbelievable grapnlcs and sOl,lIld 
CPU-86 Tic-Tac· Toe 
C PU-87 Mem ory - VIC challenges youl memory 
CPU -8B Match - naM ana eye coordlnaT,on 
CPU-89 Monks - a oev'''sll game 01 toglC 
C PU-93 VI C Lemonade - two fleople compete seiling lemonaae 
CPU-108 Bomber - you must Occlde who you wanl to 11'1' 101. 

tllen pIck a Targer ana you, e _pellence Ie. el 
CPU- l09 Amok - Ine halls at AmOk are POpulalea by rObots tnat 

oney one InSlluChon • get the on truaer 
CPU- l23 Alien Blitz - t'no au' now gOOd you are al!)la5l,ng alIens 
CPU- 153 Tank vs. UFO - lhe tank IS mov'ng back ana l or th along 

I he base. shoot the UFO nelOre It shoots you 
CPU- 191 Blackjack - lUst like blacklack In the caSInos 
C PU- 194 Snakman - Pacm.n tOITlle VtC 

MORE - MORE - MORE 

rOORDER: 
Pflces subject to change. 

P.o. Box 18765 
Wichita. KS 67218 
(3 16) 684·4660 

Personal checks accepted (Allow 3 weeks ) 
Of C.O. D. (Add 52) Handling charges 52.00 

VIC·20 · IS a regISTered trademar k o f Com modore 

; ;: as :;e;. ; ; ;; 

31.95 
31 .95 
31.95 

31.95 

31.95 
24.95 
31.95 
31.95 
24.95 
15.95 
15.95 

15.95 
13.45 
13.45 

13.45 
13.45 
15.95 
15.95 
13.45 
13.45 
34.95 
49.95 
34.95 

36.95 
14.95 
15.95 

7.95 
7.95 
7.95 
9.95 
7.95 
9.95 
7.95 
7.95 

12.95 
9.95 

20.95 

20.95 
9.95 

12.95 
1495 

I 



under "Storing multicolor characters." In multi

color mode, the character color code is (value-8).

For example, POKE 38400, 8 puts the first space

into multicolor mode with character color black

(0). POKE 38422,15 puts the twenty-second space

(first space, second row) into multicolor mode

with character color yellow (7).

Bits 4-7 are used for something else which is

not clear from the manuals. Randomly POKEing

these bits eventually gives peculiar results such

as "out of memory" errors. This can be avoided

by ANDing POKEs with 15.

Boolean Operators

There is a way to read and write to specific bits

within a byte without disturbing other bits which

might carry other information. Unless you've

been exposed to set theory before, the action of

Boolean operators OR and AND may seem

strange. These operators are used to combine

information from two sets.

When AND is used, the result includes only

that information which is included in both sets.

For example, if all eight bits in a byte were turned

"on," the decimal value oi that byte would be

255. If another byte had only the first four bits

turned "on," its decimal value would be 15. The

result from ANDing bytes one and two would

have only "on" bits that were "on" in both sets.

This gives the peculiar result that 255 AND

15 = 15.

If you wanted to know the status of only a

single bit, you could screen out extraneous infor

mation by ANDing with the decimal value for

that bit: PRINT PEEK (38400) AND 8 would return

8 if the third bit is."on" or 0 if the third bit is "off."

The status of other bits doesn't matter.

The OR operator combines sets so that the

result includes all bits "on" which were "on" in

either set. Thus, 255 OR 15 = 255; 248 OR 15 = 255.

These operators can be used to POKE a given bit

"on" or "off" without disturbing other informa

tion in the byte. For example, suppose we wanted

to POKE bit three (decimal value 8) in 38400 "on."

We could do this by POKE 38400, 8 OR PEEK

(38400). To turn bit three "off," POKE 38400, 247

AND PEEK (38400). 247 is the decimal value for a

byte with all bits "on" except for bit three.

Setting Auxiliary Color

The fourth color available in multicolor mode is

called auxiliary color, and is set by POKEing values

into the upper four bits of memory location 36878.

The lower four bits are used to set volume on the

sound. There are 16 colors available, in the same

order as the 16 screen colors. As with the screen

colors, values POKEd into the upper four bits are

multiples of 16.

For example, POKE 36878,1 * 16 sets auxiliary

color white; POKE 36878, 15 * 16 sets auxiliary

234 COMMITS! Februoty, 1983

color light yellow. These POKEs would also set

sound volume to 0. If you wanted to set auxiliary

color red at the same time as keeping volume at

the maximum, 15, you could POKE 36878, 15 + 2 *

16, or, to leave the sound volume alone, use the

Boolean operators: POKE 36878, 2 * 16 OR (PEEK
(36878) AND 15).

Sampler - A Program To Find

Interesting Characters

Given the above detail on multicolor mode, the

first program listing, "Sampler," should be self-

explanatory. Ten characters are displayed, with

the middle eight in multicolor mode to show the

range of character colors. The cursor keys can be

used to look at the next or previous characters.

Cursor down and cursor up act as "fast forward"

and "fast reverse," respectively. Cursor right and

cursor left can also be used to give a time delay

(lines 70 and 90) in the display before changing

characters.

After finding an interesting character, press

Fl to explore the effects of the 128 different com

binations of screen and border colors. The space

bar allows a rapid perusal. F3 gives another di

mension, again using the space bar (or "any key")

to run through the 16 available auxiliary colors.

To look at character set 2 (Personal Computing on

the VIC-20, Appendix H, pp. 139-142), press the

SHIFT and COMMODORE keys simultaneously.

Including reverse mode and both character

sets, there are about 255 characters which can be

modified through use of multicolor mode. With 8

border colors, 16 screen colors, 8 character colors

and 16 auxiliary colors, the number of combina

tions for your selection is roughly 255 * 8 * 16 * 8 *

16 or about fourmillion "new" characters to choose

from!

UFO Pilot - A Game Demonstrating

Multicolor Mode Graphics

Having progressed through the theory to empiri

cal selection, it seems logical to come to the point

of this article. "UFO Pilot" is a game demon

strating the use of multicolor mode to make "new"

game graphic characters. The program uses about

2K RAM and the only expansion required is a $9

Atari joystick.

Character 88 (the club) is transformed to a

multicolor UFO which you pilot using the joystick.

The objective is to achieve the longest flight with

out running into your own trail of white dots or

the warplane (character 62) that's in constant pur

suit. A collision results in an explosion (character

42 taken through a series of character color

changes in lines 9500-9510) and a return to the

demonstration mode at the beginning of the

program.

If you don't have anything better to do, you

under "Storing multicolor characters." In multi
color mode, the character color code is (va lue-8) . 
For example, POKE 38400, 8 puts the first space 
into multicolor mode with character color black 
(0) . POKE 38422,15 puts the twenty-second space 
(first space, second row) into multicolor mode 
with character color yellow (7). 

Bits 4-7 are used for something else which is 
not clear from the manuals. Randomly POKEing 
these bits eventually gives peculiar results such 
as "out of memory" errors. This can be avoided 
by ANDing POKEs with 15. 

Boolean Operators 
There is a way to read and write to specific bits 
within a byte without disturbing other bits which 
might carry other information. Unless you've 
been exposed to set theory before, the action of 
Boolean opera tors OR and AND may seem 
s trange. These operators are used to combine 
information from two sets. 

When AND is used, the result includes only 
tha t information which is included in bolh se ts. 
For example, if all eight bits in a byte were turned 
"on," the decima l value of that by te would be 
255. If another byte had only the first four bits 
turned "on," its decimal va lue wou ld be 15. The 
result from ANDing bytes one and two would 
have only "on" bits that were "on" in bolh sets. 
This gives the peculiar result that 255 AND 
15 = 15. 

If you wanted to know the status of only a 
single bit, you could screen out extraneous infor
mation by ANDing with the decimal va lue for 
that bit: PRlNT PEEK (38400) A '08 would return 
8 if the third bit is. "on" or 0 if the third bit is "off." 
The status of other bits doesn' t matter. 

The OR operator combines sets so that the 
result includes all bits "on" which were "on" in 
eilher se t. Thus, 255 OR 15 = 255; 248 OR 15 = 255. 
These operators can be used to POKE a given bit 
"on" or "off" wi thout disturbing other informa
tion in the byte. For example, suppose we wanted 
to POKE bit three (decimal va lue 8) in 38400 "on. " 
We could do this by POKE 38400,8 OR PEEK 
(38400). To turn bit three "off," POKE 38400, 247 
AND PEEK (38400). 247 is the decimal va lue for a 
byte w ith all bits "on" except for bit three . 

Setting Auxiliary Color 
The fourth color avai lable in multicolor mode is 
called auxiliary color, and is set by POKEing val ues 
into the upper fou r bits of memory location 36878. 
The lower four bits are used to set volume on the 
sound. There are 16 colors available, in the same 
order as the 16 screen colors. As with the screen 
colors, values POKEd into the upper four bits are 
multiples of 16. 

For example, POKE 36878, 1 *16 sets auxiliary 
color white; POKE 36878, 15 * 16 sets auxiliary 
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color light yellow. These POKEs would also set 
sound volume to O. If yo u wanted to se t auxili ary 
color red at the sa me time as keeping volume at 
the maximum, 15, vou could POKE 36878, 15 + 2 • 
16, or, to leave the ~ound volume alone, use the 
Boolean opera tors: POKE 36878,2 *16 OR (PEEK 
(36878) AND 15). 

Sampler - A Program To Find 
Interesting Characters 
Given the above detail on multicolor mode, the 
first program listing, "Sampler," should be se lf
explanatory. Ten charac ters are d isplayed, with 
the middle eight in multicolor mode to show the 
range of character colors . The cursor keys can be 
used to look a t the next or previous characters. 
Cursor down and cursor up act as "fast forward" 
and "fast reverse," respectively. Cursor right and 
cursor left can a lso be used to give a time delay 
(lines 70 and 90) in the display before changing 
characters . 

After finding an interesting character, press 
Fl to explore the effects of the 128 different com
binations of screen and border co lors. The space 
bar allows a rapid perusal. F3 gives another di
mension, aga in using the space bar (or "a ny key") 
to run through the 16 ava ilable auxiliary colors. 
To look at character set 2 (Persollal COli/pilling 011 

Ihe VIC-20, Appendix H, pp. 139-142), press the 
SHIFT and COMMODORE keys simultaneously. 

Including reverse mode and both characte r 
sets, there are abou t 255 characters w hich can be 
modified through use of multicolor mode. With 8 
border colors, 16 screen colors, 8 character colors 
and 16 auxiliary colors, the number of combina
tions for your selection is roughly 255 * 8 * 16 * 8 * 
16 or about fo ur II/i/lioll " new" cha racters to choose 
from! 

UFO Pilot - A Game Demonstrating 
Multicolor Mode Graphics 
Having progressed through the theory to empiri
ca l selec tion, it seems logica l to come to the point 
of this article. "UFO Pilot" is a ga me demon
strating the use of multicolor mode to make "new" 
ga me graphic characters. The p rogram uses about 
2K RAM and the on ly expa nsion required is a $9 
Atari joystick. 

Character 88 (the club) is transformed to a 
multicolor UFO which you pilot using the joystick. 
The objective is to achieve the longest flight w ith
out running into your own trail of white dots or 
the warplane (character 62) tha t's in constant pur
su it. A collision results in an explosion (character 
42 taken through a series of character color 
changes in lines 9500-9510) and a return to the 
demonstration mode at the beginn ing of the 
program. 

If you don't have anything better to do, yo u 



VIC-20 w/8K & CBM-64

hRAPIDWRITER
The Finest

Word Processor

For VIC Computers

From Mailing Labels To Manuscripts

Editing Freedom-Editing Speed

It Does It All

For VIC-1515/25 Serial or Parallel Printers

RapidwriterWorflprocessing On Disk or Tape

Program w/manual and tutorial $39.95

NOW RAPIDWRITER

PLUS!

Mail Merge, Acct'g & Communications

Complete The System

Everything You Need To Put Your VIC to Work

Incld. Disk Utilities $79.95

91 Long Hill Rd.

Leverett, MA 01054

413-549-3744

Rapidwriter(c) H.D. Mfg. Inc. 1982

All rights reserved ^S

sssssssssssssssssssssssssss

CARDETTE LETS YOU

USE YOUR OWN

CASSETTE

PLAYER/RECORDER

WITH YOUR VIC-20®

With the new CARDETTE from

Cardco, Inc. you can interface with

any standard cassette player/re

corder to save programs and load

them with unerring ease into your

VIC-20®.

No longer are you restricted to

using only the VIC Datasette. Just

add a CARDETTE and you can use

the tape unit of YOUR choice.

The CARDETTE comes with all

necessary cables and wires to com

plete the hook-up. There is nothing

else to buy. All you need to supply is

YOUR tape player/recorder and

your tapes.

Price: Just S29.95.

SEI\l$Ei:/
TO ORDER:

P. 0. BOX 18765

WICHITA. KS 67218

(316) 684-4660

Personal checks accepted

(Allow 3 weeks) or

COD. (Add S2)

Handling charges S2.00

VIC-20" is a registered trademark ol Commodore

sssssssssssssssssssssssss^

YOU DON'THAVE TO BEA PIRATE

TO AFFORD TbTL SOFTWARE

for the VIC 20* andCOMMODORE 64*

WORD PROCESSING
FuS capacity word processing

features indutfifjg: footnotes, fieacSn

more, VfC: TQTt,T£XT 2.5 . :. ■ ■ =

MAILING UST and LABELS

$35.00

—not a fin© editor- MemKlfivan. Outstanding

ooting, keyboard input, spedal printer control, and

84; TOTi;TEXT 2.6

$20,00
Easy editing, automatically sorted, optional non-printing data !ine{8), brows© and seleci

functions. Menu-driven. VIC or 64: TOTt-lABEL 2.0

KEYWORD CROSS REFERENCE $25.00
Students and authors: keep track of reference notes and bifcrfiographiee. Quick reference

by keyword. Retires printer, VfC at 64: RESEARCH ASSISTANT ZXi

TIME MANAGEMENT $25.00
Keep Rack of activities by datefand &ne). Screen inquiry by date, person, project 56 different

bar chart formats available. VIC or 64: TOTl TIME MANAGER 2.0

BUSINESS ACCOUNTING (To be announced)
Accounts receivable and payable, inventory ana expense tracking. Print invoices, statement

reports. DtaK only. ..........

SPECIAL VERSIONS AVAILABLE for QUANTUM DATA INC.

40/80 COLUMN VIDEO BOARD.
All programs work with disk and/or tape; VIC or RS-232 printers. VIC requires minimum 8K expansion.

LOOK for TOTL Software at your Dealer or order

direct—shipping included.

TITTL
software

Send check or money order and be sure to specify

machine. California residents add 6% sales tax.

Call (415)

P.O. Box 4742 • Walnut Creek, CA 94596 HH -m. 943-7877

*VIC 20 and COMMODORE 64 are trademarks of Commodore Business Machines.

VIC-20-
COMMODORE

COMMODORE

64®*

TREASURES OF

THE BAT CAVE S14.95

Explore tlie ancient caves

filled with treasures and

guarded by deadly vampire

bats. The realistic 3-D dis

play brings out your claus

trophobia. Machine code

for fast action: keyboard or

joystick. Over 6xlO23 dif
ferent caves to explore!

LUDWIG'S

LEMON LASERS $14.95

You'd never think blasting

lemons out of the sky could

be so much fun! Fast ma

chine code action. One or

two players. Written by the

demented doctor who gave

us '■Hospital Adventure".

COSMIC DEBRIS $14.95

This highly addictive ar-

cado type game will keep you

battling the aliens for days.

•ONLY ADVENTURES ARE

AVAILABLE FOR THE

COMMODORE 64

ADVENTURES'

The best adventures at the

best prices! Controlled from

the keyboard.

GRAVE ROBBERS' $14.95

Introducing (he firstGRAPHIC

ADVENTURE ever available

on the VIC-20! Explore an old

deserted graveyard. Actually

see the perils !ha! lie beyond.

ADVENTURE PACK I*

(3 Programs) $14.95

MOON' BASE ALPHA-

Destroy the meteor that is rac

ing towards your base.

COMPUTER ADVENTURE-

Re-!ive the excitement of get-

ling your first computer.

BIG BAD WOLF-Don"t let

the wolf gobble you up.

ADVENTURE PACK II*

(3 Programs) $14.95

AFRICAN ESCAPE—Find

your way off the continent

after surviving a plane crash.

HOSPITAL ADVENTURE-

Wrilten by a medical doctor.

Don't check into this hospital!

BOMB THREAT-Cel back to

town in time to warn the

bomb squad of the bomb.

ANNIHILATOR $19.95

Protect your planet against

hostile aliens in this

defender-like game. All

machine code for fast ar

cade action, joystick

required.

KONGO KONG $19.95

Climb ladders; avoid harrels

the crazy ape is rolling at

you. Rescue the damsel. Par

tially machine code for

smooth, fast action. Key

board or joystick.

Send for free catalog

Ail programs fit in the standard

VIC memory, and come on

cassette lape.

Ordering—Please add SI.50

postage & handling per order.

PA residents add 6% sales tax.

Foreign orders must be drawn

in U.S. funds or use

credit card.

Credit card users—include

number and expiration date.

VICTORY SOFTWARE CORP.

7 VALLEY BROOK ROAD

PAOLI, PA 19301

(215) 296-3787
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VIC·20 w/8K & CBM·64 

~APIDWRIT£R 
The Finest 

Word Processor 
For VIC Computers 

From Mailing Labels To Manuscripts 
Editing Freedom - Editing Speed 

It Does It All 

For VtC-1515/25 Serial or Parallel Printers 
Rapidwriter Wordprocessing On Disk or Tape 

Program w/manual and tutorial S39.95 

NOW RAPID WRITER 
PLUS! 

Mail Merge, Acct' g & Communications 
Complete The System 

Everything You Need To Put Your VIC to Work 
Inold. Oisk Ulilities $79.95 

§::RAPIDWRITCR 
91 Long Hilt Rd. 

Leverett, MA 01054 
413·549·3744 

Rapidwriter(c) H.D. Mig. Inc. 1982 

YOU DON'T HAVE TO BE A PIRATE 
TO AFFORD 1VTL SOFTWARE 
for the VIC 20* and COMMODORE 64 * 

SPECIAL VERSIONS AVAILABLE for QUANTUM DATA INC. 
40/80 COLUMN VIDEO BOARD. 

All progra ms work with d is k and/or tape; VIC or AS-232 printers. VIC requires minimum 8K expansion. 

LOOK for TOTl Software at your Dealer or order 

TOTL 
software 

direct-shipping included. 
Send check o r money order and be s ure to specify 
machine. California residents add 6% sales tax . 

.... ~ Calt (415) 
l'WII'I ~ 943·7877 P.O. Box 4742 • Wainul Creek, CA 94596 

_ All rights reserved -=- ' VIC 20 and COMMODORE 64 are trademarks of Commodore Business Machines . 

. s~~~~~~~~ : ;;; :; 

CARDETTE LETS YOU 
USE YOUR OWN 

CASSETTE 
PLAYER/ RECORDER 
WITH YOUR VIC-20® 
With the new CARDETTE fro m 

CardeD, I nco you can interface with 
any stand ard cassette pl ayer/ re
corder to save programs and load 
th em with unerring ease into your 
VI C·20". 

No longer are you restr ic ted to 
using only the VIC Datasette. Just 
add a CARDETTE and you can use 
the tape un it of YOUR cho ice. 

The CARDETTE comes wilh all 
necessary cables and wires to com
plete the hook-up. There is nothing 
else to buy. A ll you need to supp ly is 
YOUR tape p laye r/ reco rde r and 
your tapes. 

Pr ice: Just S29.95. 

TO ORDER: 
P. O. BOX 18765 
WIC HI TA. KS 67218 
(316) 684-4660 

Personal checks accepted 
(A llow 3 weeks) or 
C.O.D. (Add S2) 
Handling charges S2.OO 
VIC-20~ IS a regIstered trademark 01 Commodore 

: :::: :: : :: : : :: :::"" 

TREASURES OF 
THE BAT CAVE $14.95 
Explore the ancient caves 
fill ed w ith treasures and 
gua rded by deadly vampire 
bats. The rea listic 3-0 d is
play brings out your claus· 
trophobia, Machine code 
for fast act ion: keyboard or 
joystic k, Over 6)(1023 di f· 
fere nt caves to explore! 

LUDWIG 'S 
LEMON LASERS $14.95 
You'd never think blasting 
lemon s out of the sky could 
be so much fll n! Fast ma
chine code action. One or 
two players. Wri Ucn by the 
demented duc tur wh o gave 
us " Hosp ital Advcnture"'. 

COSMIC DEBRIS $14.95 
This highly addictivc ar
cade type game will keep you 
battling the aliens for days. 

'ONLYADVENTURESARE 
AVAILABLE FOR THE 

COMMODOREM 

ADVENTURES· 
The best adventures nt the 
best prices! Controlkod from 
the keyboard. 

GRAVE ROBBERS' $14 .95 
Int roducing the fi rstGRAPH 1C 
ADVENT URE ever ava ilable 
on the V1C-zO! Explore an o ld 
deserted graveya rd. Ac tua ll y 
sec the perils Iha l lie beyond. 

ADVENTURE PACK I-
(3 Programs) $14.95 
MOON BASE ALPHA 
Destroy the meteor that is rne· 
ing towards your base. 
COMPUTER ADVENTURE 
Re· live the excitement of get· 
ting you r first computer. 
BIG BAD WO LF - Don't let 
the wolf gobble you up. 

ADVENTURE PACK U-
(J Progra ms) $14.95 
AF RI CAN ESCAPE- r i nd 
your way off the conti ne nt 
afte r surviving a plane crash. 
HOS PITA L AoV ENTURE
Written by a med ica l doc tor. 
Don', check in to this hospit al! 
BOMB T HR EAT-Get back 10 
lawn in time 10 warn the 
bomb squad of the bomb. 

COMMODORE 
64®-

ANN IHILATOR $19 ,95 
Protect your pla net aga inst 
hosti le aliens i n t hi s 
de fend e r -li ke game. Al l 
mac hine code for fas t lIT

cade a ction. Joy s tic k 
requ ired. 

KONGO KONG $19 .95 
Clim b ladders: avoid ba rrels 
the crazy ape is rolling at 
you. Rescue the damsel. Pa r· 
tially machine code for 
s mooth. fast action. Key
boa rd or ioystick . 

Send for free catalog_ 
All programs fit in the standard 

VIC memory. and come on 
ca.'lSelle tape. 

Ordering-Please add S I.S0 
postalle &: handling por a rdor. 
Ph residents add 6% sa les tllX. 
Fore ign orders must be drawn 

in U.S. funds or use 
credit card. 

Credit card users-include 
number a nd ellpi ration date. 

VI CTORY SOFTWARE CORP. 
7 VA LLEY BROOK ROAD 

PAOLI , PA 19301 
(215) 296-3187 
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can watch this display run through all the possible

color combinations. The pause in midscreen in

which the UFO "flashes its lights" is a demon

stration of changing auxiliary colors (line 10).

Otherwise, auxiliary color 0 (black) is used

throughout the game - specified by POKE 36878,

15 (high volume). If the demonstration mode be
gins to wear on you and you want to concentrate

on the game, change line 9530 to GOTO19.

Fortunately, the warplane erases dots to keep

the screen less cluttered and to make higher scores

possible. After a few months of high scores in the

range of 200-400, my wife discovered a pattern

giving the current high of 3411.

If you wish to save the time of typing and

prevent possible typographical errors, I'd be glad

to copy the programs on tape for you. Send $3, a

blank tape, and a stamped, self-addressed mailer
to:

Bud Banis

555 Concord Place

Bourbonnais, 1L 60914

Program 1.

2 PRINT"tCLEAR}SAMPLER,SHOWS SOME STANDA

RD CHARACTERS IN MULTICOLOR MODE.

4 PRINT:PRINT"USE THE CURSOR KEXS TO CHANG

E CHARACTERS, F1,F3 TO CHANGE COLORS

6 PRINT:PRINT"HIT A KEY"

8 GETC$:IFC$=""THEN8

10 N=0:GOTO130

20 GETCS:IFC$=CHRS(17)THEN80

30 IFC$=CHR$(29)THEN70

40 IFC$=CHR$(145)THEN100

50 IFC$=CHRS(157JTHEN90

55 IFC$=CHR$(133)THEN400

57 IFC$=CHR$<134)THENGOSUB600

60 GOTO20

70 FORTT=lTO300:NEXT

80 N=N+l:IFN=256THEN10

85 GOTO130

90 FORTT=LTO300:NEXT

100 N=N-1:IFN=-1THEN1O
110 GOTO130

130 PRINT"{CLEAR}":PRINT

140 FORI=2TO20STEP2

150 POKE7680+22+I,N

160 POKE38400+22+I,({1/2+6)AND15)
170 NEXT

180 PRINT:PRINT"CHARACTER NO.";N

190 PRINT:GOT020

400 PS=8+16*INT(CC/8)+CS

410 POKE36879,PS:PRINT"{HOME}{05 DOWN}SCREEN C

OLOR= {LEFT}";PS:PRINT"AUX COLOR=0

420 GETC$:IFC$=""THEN420

430 IFC$=CHR$(134)THENGOSUB600

450 CC=CC+1:CS=CCAND7:IFPS=255THENPOKE36879,27
:CC=0:CS=0:GOTO20

460 GOT0400

600 FORAN=0TO15

610 POKE36878,16*AN

650 PRINT"tHOME}{05 DOWNjSCREEN COLOR= {LEFT}"

;PS:PRINT"AUX COLOR= {02 LEFT}";AN

660 GETC$:IFC$=""THEN660

670 NEXT:POKE36878,0

680 PRINT"{HOME}{06 DOWN}AUX COLOR= {02

LEFT}0"

690 GETC$:IFC$=""THEN690

700 RETURN

STOP PLAYING GAME

1 Calculate Odds on HORSE RACES with ANY COMPU

TER using BASIC.

i SCIENTIFICALLY DERIVED SYSTEM really works. TV
Station WLKY of Louisville. Kentucky used Tfiis sytem

to predict the odrJs ol the 1980 Kentucky Derby. See

the Wall Street Journal (June 6. 1980) article on

Horse-Handicapping. This system was written and

used by computer experts and is now being made available to home computer owners. This

method is based on storing data from a large number of races on a high speefl. large scale

computer. 23 factors taken from the "Daily Racing Form" were then analyzed by the

computer to see how they influenced race results From these 23 (actors, ten were found to

be Ihe most vital in determining winners NUMERICAL PROBABILITIES ol each of these 10
factors were then computed and this forms the basis ol this REVOLUTIONARY NEW
PROGRAM

SIMPLE TO USE Obtain "Daily Racing Form" the day before the races and answer the 10
questions aDout eacn horse Run the program and your computer will print oullhe odds lor

all horses in each race COMPUTER POWER gives you !he advantage'

YOU GET: i) Cassene

2) Listing of BASIC program for use with any computer.

3) Instructions on how to gel Ihe needed oata from the "Daily Racing Form"
4) Tips on using Ihe oflds generated oy the o'ogram.
in Sample lorm to simplify entering data lor each race.

MAIL COUPON OR CALL TODAY

3G COMPANY, INC. DEPT.CO (503)357-9889

RT. 3, BOX 28A, GASTON, OR 97119

Yes, I want to use my computer for FUN and PROFIT. Please send me programs

alS24.95each.Circlethecasseneyouneed THS-80. Cotor-80. Apple. PET/CBM.

VIC-20. Commodore 64, or Sinclair Timex 1000 <■■»

Enclosed is □ check or money order □ MasterCard □ Visa it

Card No.

NAME

tip date

ADDRESS

CITY STATE. .ZIP.

START USING YOUR COMPUTER FOR

FUN and PROFIT!

VIC 20/PET/CBM OWNERS

ROADTOAD - Hop your toad across 5 lanes ol traffic, avoid deadly
snakes, and dodge Ihe dreaded loaO-ealers. Cross a raging rive' lull of logs,

turtles, alligators, and park your load in Ihe safely ol a harbor. Each time you

park 5 loads, you enter a tougher level where the action is faster and the loaO-

eaters are more numerous. ROADTOAD is writien in machine language and

uses high resolution graphics. The sound ellects are excellent and you can use
a joystick or Ihe keyboard to control your load.
CASS/SKJVIC 20 $15.00

[CALIF. RES AOD 6% SALES TAX]

WALLBAIlllSEH - Blast your way through the dodge'm, blast'm, and
attack modes. If you destroy the bouncing balls before they destroy you, the

walls close in for the next round. WALL8ANGER is written in machine
language, has great sound, and encourages complex slrateqies
CASSJ5K/VIC 20/CBM 6032

CASS/BK/M COL SCREEN/OLD-NEW ROMSFAT FORTY $1 5.00

ia/ v <_ mrr [CALIF RES ADD 6% SALES TAX)
Write for FREE catalog:

NIBBLES Si BITS, INC.
P.O. BOX EO44

ORCUTT, CA 93455

Using your computer

in an interesting

application?

Write it up for

other COMPUTE!

readers to use.
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ca n watch this d isplay ru n through all the possible 
color combina tions. The pause in midscreen in 
which the UFO " fl ashes its lights" is a demo n
stra tion of changing auxiliary colors (line 10). 
O therwise, auxiliary color 0 (black) is used 
throug hou t the game - specified by POKE 36878, 
15 (hig h volume). If the demonstra tion mode be
gins to wea r on yo u and you want to concentrate 
on the game, change line 9530 to GOTOI9. 

Fortuna tely, the wa rp lane erases dots to keep 
the screen less clu ttered and to make higher scores 
possible. Afte r a few months of high scores in the 
range of 200-400, my wife discovered a patte rn 
giving the current hig h of 3411. 

If you wish to save the time of ty ping and 
preven t possible typographica l e rrors, I' d be glad 
to copy the p rograms on tape fo r you . Send $3, a 
blank tape, and a stamped, self-addressed maile r 
to: 
Blld Bal/ is 
555 COl/cord Place 
BOll rbol/l/ais, IL 60914 

Program 1. 
2 PR I NT" {CLEAR }SAMPLER , SHOWS SOME STANDA 

RD CHARACTERS IN MULTICOLOR MODE. 
4 PRINT : PRINT " USE THE CURSOR KEYS TO CHANG 

E CHARACTERS , F l, F3 TO CHANGE COLORS 
6 PR I NT : PR INT"HIT A KEY " 
8 GETC$ : IFC$= " "THEN8 

STOP PLAYING GAME 
• Calculate odds on HORSE RACES with ANY COMPU

TER using BASIC. 
• SCIENTIfiCAl lY DER IVEQ SYSTEM realty worXs. TV 

Station WLKY ollouisvillt. KenTucky ustd this sytem 
to predIct the odds 01 the 1980 Kentucky Derby. See 
the Wall Street Journal (June 6. t98O) anick on 
Horse·Handicapping . This system was wrinen and 
used by computer expens and is now being made OIvOIilOible to home compuTer owners. This 
method IS based on storing daTa 110m a large number 01 races on 01 high speed. large scale 
computer . 23 lactors taken lrom the " Daily Racing Form" were then analyzed by Ihe 
compuler to see how they inlluenced race results. From these 23 lactors . ten wefe lound to 
be the most vi ta l in determining winners NUMERICAL PROBABILITIES 01 eaCh 01 these 10 
lactors were then computed and thiS lorms the baSIS 01 this REVOLUTIONARY NEW 
PROGRAM 

• SIMPLE TO USE Obtain " Dally RaCIng Form" the day Delore tne races anCl answer the 10 
quesllOns about each horse Run the program and your computer Will prmt oul the odds lor 
all horses 10 each race COMPUTER POWER gIVes you the advantage! 

• YOU GET: I ) Gassene. 
2) listing 01 BASIC progriIITI tor use WIlh any CQ'llputer. 
JI InSl/UClions on how 109ft lhe needed oala trom IIIe " Dally Rx:mg Form" 
'" Tips on USIng tile odds geflefaled by tne progriIITI. 
51 Sample loon to samphly enWII1g data lor each race. 

----------MA/l COUPON OR CAll TODAY-------- - -

3G COMPANY, INC. DEPT. CO (503) 357·9889 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes. I want to use my computer lor FUN and PROFIT. Please send me __ programs 
a\$24 .95ISaeh . CIrcle the tassene you need ' lRS·SO. Color-SO. Apple. PET I CBM. 

VIC·20. CommoaOfe 64 . or SlIlCLJor Ttmell 1000. .-JE 
Enclosed is: 0 check or money oeder 0 Mastercard 0 VIsa _-

Card No Up CUle 
NAME ____________________ _ 

ADORESS ___________________ _ 

CIT V STATE lIP 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 
236 COMPtITII February. 1983 

10 N=O : GOT0 130 
20 GETC$ :IFC$ =C HRS (1 7 )THEN8 0 
30 IFC$=CHR$(29)THEN70 
40 IFC$ =CHR$( 1 45)THENI0 0 
50 IFC$ =C HR$ (1 57)THEN9 0 
55 IFC$=C HR$( 1 33)THEN400 
5 7 I FC$ =CHR$( 1 34)THENGOS UB600 
6 0 GOT020 
70 FORTT= lT0300: NEXT 
80 N=N+ l : IFN=256THENlO 
8 5 GOT01 30 
9 0 FORTT=lT0300 : NEX T 
10 0 N=N - l: IFN=- l THENl O 
110 GOT0 130 
130 PRINT " {CLEAR }": PRINT 
140 FORI =2T020STEP2 
1 50 PO KE7 68 0 +.2 2 +I ,N 
160 PO KE38 400+2 2 +1 , « 1/ 2 +6 )ANDI 5 ) 
1 70 NEXT 
180 PR INT: PRINT " CHARAC TER NO ." ;N 
190 PRINT:GOT020 
400 PS=8+16*INT(CCj 8)+CS 
410 POKE36879 , PS : PR I NT" {HOHE}{ 05 DOWN }SCREEN C 

OLOR = {LEFT} ";PS:PR INT" AUX COLOR=O 

' 4 2 0 GE TC$ :IFC$ =""THEN420 
43 0 IFC$=CHR$(1 3 4)THENGOSUB600 
450 CC=CC+ 1 : CS=CCAND7 : I FPS= 255THEN POKE3687 9 , 2 7 

:CC: 0 : CS= 0: GOT020 
4 60 GOT0 400 
600 FORAN =OT01 5 
610 POKE3 6 87 8,16 *AN 
650 PRINT " {HOME}{ 0 5 DOWN }SCREEN COLOR= {LEFT} " 

;PS : PRINT" AUX COLOR = {0 2 LEFT } " ;AN 
66 0 GETC$: I FC$= "" THEN6 60 
670 NEXT:POKE36878 , 0 
680 PRI NT" {HOME } {06 DOWN)AUX COLOR= {02 

LEFT}O " 
6 90 GETC$: IFC $= "" THEN 6 90 
700 RETURN 

VIC 20/PET/CBM OWNERS 
ROADTOAD - Hop your toad across 5 lanes 01 Hall ic, aVOid deadly 
snakes. and dOdge Ihe dleaded load-ealers. Cl OSS a laging rivel lull 01 logs. 
turtles. alligators. and park your load in the satety 01 a harbor. Each l ime you 
park 5 loads, you entel a tougher level where the action is laster and the toad· 
eatel s ale mOle numeiOUS. ROAOTOAO is writ ten In machine language and 
uses high resolulion graphics. The sound elleels are excellent and you can use 
a joysllck or the keyboard 10 COnllol your l oad. 
CASSISKlYIC20 . .. .. . ................ . ..... . . . ..... $15.00 

(CAlIF. RES. ADO 6~ SAlES TAXI 
WALLBANGER - Biasi your way Ihlough the dOdge·m. blasl ·m. and 
attack modes. II you destl oy tl'le bouncing balls betole tl'ley destroy you, the 
walls close in l or the ned round. WA LLBANGER Is wri tten in machine 
languago. has great sound. and encourages complex strategies. 
CASSiSIUVIC 20ICBM 8032 
CASSi8K140 COL SCREEN/OLD-NEW ROMSIFAT FORTY .. . . •. $ 1 5.00 

Write for FREE catalog: 
(CAUF RES ADO 6~ SAlES TAXI 

NIBBLES & BITS. INC, 
P .O . BOX 2044 

ORCUTT, CA 934 55 

Using your computer 
in an interesting 

application? 
Write it up for 

other COMPUTE! 
readers to use, 



JNA
SOFTWARE

TWO HEADS ARE BETTER THAN ONE:

SPECIFIC SOFTWARE would like to borrow a moment of your time to

introduce you to LUNA SOFTWARE.

Maximization of skills is what the merging of SPECIFIC SOFTWARE

wilh LUNA is all about. We've decided to combine our talents and

give you, the consumer, only the best in quality, service and price.

We are to the best of our knowledge the largest manufacturers of

64 software available and intend to remain that way.

Currently we have a multitude of software packages available for

immediate delivery for both the VIC 20 and the Commodore 64.

Who knows where we'll be tomorrow. Our Research and Development

Department never sleeps.

COMMODORE: Excellence in the industry.

LUNA: Eager to support that excellence through only the finest in

both business and entertainment software.

Why settle for second best when you can shoot for the stars with

SOFTWARE

VIC-20-dCBM 64

EXPRNDER BnflRD5

4 Slot 64 $69.95

PTI EXPANDERS OFFER:

- Thoughtful design

-Quality construction

- Excellent value

Write for complete infor

mation on these and our

other products.

6 Slot VIC $79.95 3 Slot VIC $49.95

4 Slot VIC $69.95 3 Slot VIC $59.95

PRECISION TECHNOLOGY, INC.

COMPUTER PRODUCTS DIVISION

5ALT LAKE CITY. UTAH 84115

1801)487-6266

Mail address: PO. Box 15454

See your dealer, or place

your order direct

VISA-M/C-CHECK-COD

Apropos introduces

The only RAM your VIC-20® will need
FEATURES

A FULL 27K bytes. (Added to VICs 5K)

Fully switchable in sections, (may

be used with Super Expander and

games, and other plug-ins

Built in reset button.

Fuse protected.

Totally self contained

2 extension connectors

for any device normally

plugged into the expansion port

Very low power useage

High reliability, gold plated connectors

THIS SUPERB PLUG-IN GIVES YOUR VIC-20

REAL POWER AND EXPANDABILITY

FOR ONLY $1 65.00

6 monlh pads and labor warranty

WE SERVICE WHAT WE SELL

TO ORDER:

Send Check or Money Order For the Total, plus

Shipping: S2.00 (Software) or $4.00 (Hardware),

max S5.00. Calil. residents add 6% tax.

Phone orders: CALL (805)482-3604

For credit card orders, include all information on card.

Foreign orders, add $8.00.

All items shipped from stock.

SOFTWARE

DR. FLOYD

Psychoanalysis by

computer? ■ well,

not quite, but Dr.

Floyd will carry on

a conversation with you

using psychoanalytic techniques

giving the appearance of artificial

intelligence. Requires 16Kor more.

SI 2.95

WORD PLAY

Includes: "Jargon" - a jargon word

generator. "Animal" - a fun game

where the player teaches the com

puter about animals. "Story" ■ the

computer writes stories using the

players input names, places, etc.

"Haiku" - the computer writes HAIKU

like poetry. Requires 16K or more.

S12.95

All software is on high quality cassettes

and is replacement guaranteed.

VIC-20 is a registered trademark of Comodore Business Machines. Inc.

—APROPOS T€CHNOIOGV.

Camarillo. CA 93010

350 N. Lantana Ave., Suite 821

ssssssssssssssssssssssssss

C'•"CQiDPU
"CARD/?11

(CARD/PRINT)

UNIVERSAL CENTRONICS

PARALLEL PRINTER

INTERFACE FOR THE VIC-20'

Now you can use your V1C-20J with

an EPSON MX-80 printer, or an OKI-

DATA printer, or a TANDY printer, or

just about anybody's printer. And you

don't have to give up the use of your

user port (MODEM), or change to

special printer commands, or load any

special software driver programs to do

it.

• Outputs standard ASCII codes to

the printer.

• Plugs in the VIC-20- printer serial

i/o port.

• Understands all standard VIC-20-

print commands.

• No modification to your VIC-20*.

• No special programs required.

• Includes all necessary cables to

hook up a standard printer using

Centronics parallel input.

• MADE IN THE U.S.A.
Tne 'CARD/''" is a product oi CARDCO, Inc

$79.95
TO ORDER

P O BOX 18765

WICHITA. KS 67218

(316) 684-4660

Personal checks accepted (mbm>c
(Allow 3 weeks| or [V-X.
C O.D (Add $2.00|

Handling charges S2 00

VIC-20- is a registered trademark ol Commodore
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LUNA 
SOFTWARE 

VIC-20 and CBM 64 
EXPRNDER BORRDS 

TWO HEADS ARE BETTER THAN ONE: 

SPECIFIC SO FTWARE would like to borrow a moment of your time to 

introduce you to LUNA SOFTWARE. 

Maximization of skills is what the merging of SPECIFIC SOFTWARE 

with LUNA is all about. We've decided to combine our talents and 

give you, the consumer, only the best in quality. service and price. 

We are to the best of our knowledge the largest manufacturers of 

64 software available and intend to remain that way. 

CurrMtly we have a multitude o f software packages available for 

immediate deliVf:fY for both the VIC 20 and the Commodore 64. 

Who knows where we'll be tomorrow. Our Research and Development 

Department never sleeps. 

COMMODORE: Excellence in the industry. 

LUNA: E&gef to suppo" that excellence through only the finest in 

both business and entertainment software. 

Why sente for second best when you can shoot for the stars with 

4 Slot 64 

6 Slot VIC 

4 Slot VIC 

$69.95 

PT I EXPANDERS OFFER: 
- Thoughtful design 
- Quality construct ion 
- Excellent value 

Write for complete infor
mation on these and our 
at her product s. 

$79.95 3 Slot VIC $49.95 

$ 69.95 3 Slot VIC $59.95 

LUNA ["'] PRECISION TECHNOLOGY, INC. 
~ COMPUTER PRODUCTS DIVISION See your dea ler, or place 

your orde r direct 
V ISA - MlC-CHECK-COD SOFTWARE 

II SALT LAKE CITY UTAIl84II~ 
IB01}4B76266 

Mail address : PO. Box 15454 

Apropos introduces OO&IMl~ 
The only RAM your VIC-20® will need 

FEATURES 

• A FULL 27K bytes. (Added 10 VICs 5K) 
• Fully switchable in sections. (may 

be used with Super Expander and 
games. and other plug- ins 

• Buill in reset bullon. 
• Fuse protected. 
• Totally self contained 
• 2 extension connectors 

for any device normally 
plugged into the expansion port 

• Very low power useage 
• High reliability, gold plated connectors 

THIS SUPERB PlUG 'IN GIVES YOUR VIC·20 
REAL POWER AND EXPANOABIUTV 

FOR ONLY $1 65.00 
6 monlh paris anCllabor warranty 
WE SERVICE WHAT WE SEll 

TO ORDER: 
Send Check or Money Order For the Tota l. plus 
Shipping: S2.00 (Software) or 54.00 (Hardware). 

max 55.00. Calif. residents add 6% tax. 

Phone orders: CAll (805)482·3604 
Forcredit card orders. Include all information oncard. 

~ Foreign orders. add S8.00. "1111 
~ All items s hipped from stOCk. 

SOFTWARE 
DR. FLOYD 

Psychoanalysis by 
computer? - we ll. 

not Quite. but Dr. 
Floyd will carry on 

a conversation with you 
using psychoanalytic techniques 

giving the appearance of artificial 
intelligence. Requires 16K or more. 
$12.95 

WORD PLAY 
Includes: "Jargon" - a jargon word 
generator. "Animal" - a fun game 
where the player teaches the com
puter about animals. "Story" - the 
computer writes stories using the 
players input names, places, etc. 
"Haiku" - the computer writes HAIKU 
like poetry. Requires' 6K or more. 
S' 2.95 

All software Is on high Quality cassettes 
and is replacement Quaranteeci 

;;;;;;; ; ;;;;; ;;;; : 

U·II,tOiDPU SENSE I: 1,1 

'"CARD/ ?'" 
(CA~~(~~!NT) 

UNIVERSAL CENTRONICS 
PARALLEL PRINTER 

INTERFACE FOR THE VIC-20~ 
Now you can use your VIC·20® with 

an EPSON MX-80 printer. or an OK 1-
DATA printer. or a TANDY printer. or 
just about anybody's printer. And you 
don' t have to give up the use of your 
user port (MODEM) . or change to 
specia l prin ter commands. or load any 
special software driver programs to do 
it. 

• Outputs standard ASCII codes to 
the printer. 

• Plugs in the VIC-20"'" printer serial 
i/o porI. 

• Understands all standard VIC-20® 
print commands. 

• No modification to your VIC-20®. 
• No speCial programs required. 
• Includes all necessary cables to 

hook up a standard printer using 
centronics parallel input. 

• MADE IN THE U.S.A. 
The "CAROn" IS a product 01 CARDCO. Inc 

S79.95 
TO ORDER 
POBOX 18765 
WICHITA. KS 67218 
(316) 684-4660 

Personal checks accepl&CI 
fAllow 3 weeks) or 
C 0 .0 (Add 52.00) 

VIC·20;s a regiSlered ,rademark 01 Comodore Business Machines. Inc. Camarill o. CA 93010 HanClllng Charges S2 00 
VIC·20 - IS a regl$lereCllraClemark 01 Commodore 

APROPOSTECHNOlOGI~ __ ~3~50_N.~u_nt.~n._A_,._. s_";t_eB_21~ '~~~~~~~~~~ 
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Program 2.

=2 4:POKE36879,63:POKE36878,15:DIMJS{2,2)

2 PRINT"{CLEAR}";PRINTSPC(5) :

****":PRINTSPC(5)

3 PRINT"**{REVjUFO PILOT{OFF}**":PRINTSPC(5)
"*************»;print" * 7-28-82

* ■■

4 PRINTSPC(5):PRINT"*************":PRINT"{DO

DOWN] BY BUD BANIS";SPC(8);"BOUR

BONNAIS,ILL.

5 PRINT"{03 DOWN} SET DIRECTION OF ":PRINT"

SHIP WITH THE"

6 POKE37139,0:DD=37154:PA=37137:PB=37152:PRI

NT" JOYSTICK"

7 PRINT"{DOWN} DON'T RUN INTO YOUR":PRINT" ~

OWN TRAIL OR HIT"

8 PRINT" THE WARPLANE.":PRINT"{02 DOWN} ~

HIT FIRE TO START

9 FORAA=0TO21:POKE7812+AA,88:POKE3853 2+AA,9:

GOSUB9000:IFFRTHEN19

10 IFAA=10THENFORTY=0TO15:POKE36878,15OR16*TY

:POKE36874,244:FORM=lTO50:NEXT:NEXT

11 POKE36878.15

12 POKE36874,234+AA:POKE36874,0:POKE7812-(-AA,3

2:NEXT:CS=SSAND7

13 FORAA=0TO21:POKE7701-AA,60:POKE38421-AA,9:

POKE7878+AA,62

14 POKE38598+AA,9:GOSUB9000:IFFRTHEN19

15 POKE36874,215:FORTT=1T040:NEXT:POKE36874,0

:POKE36875,255-5*AA

16 FORTT=lTO10:NEXT:POKE36875,0:POKE7878+AA,3

2:POKE7701-AA,32:NEXT

17 PS=8+16*INT(SS/8)+CS:POKE36879,PS:SS=SS+1:

IFPS=255THENSS=0

18 GOTO9

19 FORI=0TO2:FORJ=0TO2:READJS(J,I):NEXTJ,I

20 FF=505:PRINT"{CLEAR}{REV}

22 = 0:GOSUB10000: IFSOPHTHENPH=SC

24 POKE7680+FF,88:POKE38400+FF,9:GOSUB9000:IF

JS(X+l,Y+l)=0THEN24

29 SC=0:YY=22:GOSUB10000

30 GOSUB9000:GOSUB8000:QQ=FF:XZ=ZX:ZX=XX+22*Y

Y

31 PRINT"{HOME}{REV} ":PRINT"{

HOMEJ{REV} SCORE=";SC;" "

32 IFJS{X+1/Y+1)THENAD=JS(X+1,Y+1):POKE36876,

220

33 POKE36876,0

35 POKE7680+FF,46:POKE38400+FF,1

40 FF=FF+AD:IFFF<4 4THENFF=QQ:GOTO9500

42 rFPEEK(7680+FF)=62THEN9500

45 IFPEEK(7680+FF)=46THEN9500

46 POKE7680+FF,88:POKE38400+FF,9

4 7 IFFF=XZTHEN9500
50 IFFF>505THENFF=QQ:GOTO9500

55 BL= (255-INT(ABS(XX + 22*YY-FF)/2)OR128)

56 POKE7680+XZ,32:IFPEEK(7680+ZX)=88THEN9500

58 POKE76S0+ZX,b2:POKE33400+ZX,9

59 POKE36874,BL:POKE36874,0

70 GOTO30

100 DATA-23,-22,-21,-1,0,1,21,22,23
8000 SC=SC+1:XX=XX+1:IFXX=22THENXX=0:YY=INT(FF/

22)

8020 RETURN

9000 POKEDD,127:S3=-((PEEK(PB)AND128)=0)rPOKEDD

,255

9010 P=PEEK(PA):Sl=-((PAND8)=0):S2={(PAND16)=0)

:SO=((PAND4)=0)

9020 FR=-((PAND32)=0):X=S2+S3:Y=SO+S1:RETURN

9500 POKE36879,13 8:POKE36 877,220:POKE7680+FF,42

:FORZZ=lTO100

9510 POKE38400+FF,ZZAND15:POKE3687 8,INT(15-ZZ/7

):NEXT:POKE36877,0

9520 XX=0:RESTORE:POKE36879,57:POKE368 7 8,15

9530 GOTO2

10000 PRINT"{HOME}{REV} ":PRINT"{

H0ME}{REV} SCORE=";SC;" "

10010 PRINT"{HOME}{DOWN}{REVjPREVIOUS HIGH=";PH:

RETURN <Q

versatility
portability

affordability

SIDEWRITER,

versatility—you can expand your
Atari 400 or 800 by adding the
"Sidewrtter" so yon can have a full
keyboard, jf «

pottab^tttsfa£i^«e 4e^fcM|$3 ''Side-
writer'* to go * *

want to sit at the table or in a chair

"Sidewriter" goes with you.
affordability—"Sldewrlters" avail
able as components, completely in

stalled or DIY. See your dealer for
competitive prices. Dealer inquiries

ivited.

UL - -*&
X

\
-A

«■?, '0

II If

14416 So. Outer 40 Rrf.

r.i,,-■,ii r!.,.i(i, MO63017

Or Call (314) 434-0433

SONICS

IS YOUR VIC-20 OR 64
JUST PLAYING GAMES?

PUT IT TO WORK WITH SOFTWARE

FROM RAYMAC:

SOFT-WHITER — Wbrd processing program.

Full editing capabilities, including block moves,

and inserts. A large program that really does

something. Uses cassette or disk, Commodore

or RS232 Printer. (VIC-20 requires 16K add-on

memory.) $24.95

ACCOUNT-MASTER — More than a checkbook

program. Manages all your accounts in groups

of up to 50. Closes at end of period, prints sum

maries of transactions. Not a true accounting

program, but incredibly useful. Uses cassette

or disk, Commodore or RS232 Printer. (VIC-20

requires 16K add-on memory.) $24.95

QUIZMASTER — Why buy ten educational pro

grams for ten subjects? With this simple pro

gram, you can create quizzes on any subject, of

any length and save them on cassette. Runs on

VIC-20 with 5K memory, and 64, and TRS-80
Model 1. $9-95

All programs available for VIC-20 and 64 Com

puters on cassette.

Send check or money order to:

RAYMAC
Software Group

495 Band Road

Boulder Creek, CA 95006

(408)338-9848

Cati.vmia residents add 6% sales tax.

Dealer inquires welcome.

Program 2. 
1 SS =24:POKE36879,63:POKE36878 , 15:DIMJS(2,2) 

2 PRINT " {CLEAR}":PRINTSPC( 5 ) : PRINT " ••••••••• 
•••• " : PRINTSPC(5) 

3 PRINT " ··{REV}UFO PILOT{OFF}··" : PRINTSPC(5) 
" ·············":PRINT" • 7-28 - 82 

* " 
4 PRINTSPC(S) : PRINT"··.* ••• **.***" : PRINT" {DO 

DOWN} BY BUD BANIS" i SPC (8) i " BOUR 
BONNAIS , ILL. 

5 PRINT " {03 DOWN} SET DIRECTION OF " : PRINT " 
SHIP WITH THE " 

6 POKE37139 , 0:DD=37154:PA=37137:PB=37152 : PRI 
NT" JOYSTICK" 

7 PRINT " {DOWN} DON ' T RUN INTO YOUR":PRINT " -
OWN TRAIL OR HIT " 

8 PRINT " THE WARPLANE .":PRINT"{02 DOWN} -
HI T FIRE TO START 

9 FORAA =OT021:POKE7812+AA , 88 : POKE38532+AA , 9 : 
G05UB9000 : IFFRTHEN19 

10 IFAA=10THENFORTY=OTOlS:POKE36878 , 150R16*TY 
: POKE36874,244:FORM=lT050:NEXT : NEXT 

11 ·POKE36878 , 15 
12 POKE36874 , 234+AA : POKE36874 , O:POKE7812+AA , 3 

2:NEXT:CS=SSAND7 
13 FORAA =OT021 :POKE7701-AA , 60:POKE38421 - AA ,9: 

POKE7878+AA , 62 
14 POKE38598+AA,9:GOSUB9000:IFFRTHENI9 
15 POKE36874 , 215:FORTT=lT040:NEXT:POKE36874 , O 

:POKE3687S , 255 - S·AA 
16 FORTT=lTOIO:NEXT:POKE36875,0:POKE7878+AA,3 

2:POKE7701 - AA , 32:NEXT 
17 PS=8+16·INT(SS/ 8)+CS:POKE36879 , PS:SS=SS+1: 

IFPS=255THENSS=0 
18 GOT09 
19 FOR I=OT0 2: FORJ=OT02:READJS(J , I) :NEXTJ,I 
20 FF=505:PRINT"(CLEAR}{REV} 

24 POKE7680+FF , 88:POKE38400+FF , 9:GOSUB9000 : IF 
JS(X+l ,Y+ l)=OTHEN24 

29 SC=0:YY= 2 2: GOSUBIOOOO 
30 GOSUB9000 :GOSUB8000 : QQ=FF :X Z=ZX:ZX=XX+22.Y 

Y 
31 PRINT " {HOME)(REV} ": PRINT" { 

HOME } {REV} SCORE= "; SC i" 
32 IFJS(X+l,Y+l)THENAD=JS(X+l, Y+l) :POK E36876 , 

220 
33 POKE36876 , 0 
35 POKE7680+FF,46:POKE38400+FF ,1 
40 FF=FF+AD :IFFF <44THENFF =QQ :GOT09500 
42 IFPEEK(7680+FF)=62THEN9500 
45 IFPEEK(7680+FF )=46THEN9500 
46 POKE7680+FF , 88 : POKE38400+FF , 9 
4 7 IFFF=XZTHEN9500 
50 IFFF>505THE NFF=QQ : GOT09500 
55 BL= (255 - I NT (ABS(XX+ 22*YY -FF )/2)OR128) 
56 POKE7680+XZ , 32:IFPEEK(7680+ZX)=88THEN9500 
58 POKE7690+ ZX , 62 : POKE38400+ZX , 9 
59 POKE36874 , BL:POKE36874 , 0 
70 GOT030 
100 DATA- 23 ,- 22 ,-21 , -1 , 0,1 , 21 , 22 , 23 
8000 SC=SC+l : XX=XX+l:IFXX=22THENXX=0:YY=INT(FF/ 

22) 
8020 RETURN 
9000 POKEDD , 127:53=- ((PEEK(PB)AND128)=0) :POKEDD 

, 255 
9010 P=PEEK (PA) : 51=- ( ( PAND8) =0) : 52= ( (PAND1G) =0) 

: 50= ( (PAN D4 ) =0) 
9020 FR= - «PAND32)=0) : X=S 2+S 3 : Y=SO+Sl:RETURN 
9500 POKE36879 ,1 38:POKE36877 , 220:POKE7680+FF ,4 2 

:FORZZ=lT0100 
9510 POKE38400+FF,ZZAND15:POKE36878 , INT(15 - ZZ / 7 

) : NEXT:POKE36877,0 
9520 XX=0:RESTORE:POKE36879 , 57:POKE368 78,15 
9530 GOT02 
10000 PRINT"{HOME)(REV} ": PRINT"( 

HOME } {REV} SCORE=uiSC i" 
1 0010 PR INT " {HOME} {DOWN } {R EV }PREVI OUS HI GH= "iPH: 

22 XX=0 :AD= 0 :G0 5 UB10000: I F5C>PHTHENP H=5C RET UR N Cl 
~----------------------------------~ 

versatility 

a&:::~~~!~ 
SIDEWRI'fER~ 

want to .It at the table or In a chair 
"Sldewrlter" with 

14416 So. Outer 40 Rd. 
Cheltmletd. MO 63017 
Or CaD (SI4) 434-0433 

IS YOUR VIC·20 OR 64 
JUST PLAYING GAMES? 

PUT IT TO WORK WITH SOFTWARE 
FROM RAYMAC: 

SOFT·WRITER - Word processing program. 
Full editing capabilities, Including block moves, 
and Inserts. A large program that really does 
something. Uses cassette or disk, Commodore 
or AS232 Printer. (V1C-20 requires 16K ad<k>n 
memory.) $24.95 

ACCOUNT·MASTER - More than a checkbook 
program. Manages all your accounts In groups 
of up to SO. Closes at end 01 period, prints sum· 
maries of transactions. Not a true accounting 
program, but Incredibly useful. Uses cassette 
or disk, Commodore or AS232 Printer. (V1C-20 
requires 16K add-on memory.) $24.95 

QUIZMASTER - Why buy ten educational pro
grams for ten subjects? With this simple pro
gram, you can create quizzes on any subject, of 
any length and save them on cassette. Runs on 
VIC20 with 5K memory, and 64, and TAS-80 
Model 1. $9.95 

All programs available lor VIC20 and 64 Com· 
puters on cassette. 

Send check or money order to: 

RAYMAC 
Software Group 

495 Band Road 
Boulder Creek, CA 95006 

(408) 338-9848 

C.:tfornla residents add 6'/, salliS tax. De.'., Inquires we/comll. 



If you deal with computers, then Microtek has something

for you. Microtek is the time-proven industry standard

second source manufacturer for "microcomputer

peripherals. We offer an unparalled selection of

hardware and software support for your every need.

Microtek Computer Products for
Apple and Franklin Computers.

Hi-Resolution Graphics Parallel Printer Interface Card

with graphics features.

64K Spooler Buffer for Text, Block and Dot Addressable

Graphics.

Both DUMPLINGS have Rotation, Inversion, Emphasized

Mode, Dual Page Dump and a myriad of graphics

manipulation routines. The DUMPLING-64 includes Space

Compression, Pause immediate, Pause delayed, Insert

Editing for text and more than 2 dozen control codes for

text and graphics storage and output.

One version of each DUMPLING works with most major

graphics printers!

BAM-16MM

MAGNUM-80

Q-DISC

RAINBOW-256

16K Memory Card with MMS (includes

MOVE-DOS).

80 column Video Board

Self-contained 128K Disc Emulation.

Firmware for Self-Test, DOS facilities

and supplied with Visicalc Expansion

Software.

RGB Driver with 256 colors.

RV-611C 7 or 8 Bit Parallel Interface Card.

BAM-128 64K or 128K Memory supplied with

Visicalc Expansion Software.

The IBM P.C.
HAL-64, 128, 192, 256 Memory Expansion with and without

Parity.

The HAL Parallel Printer Cable.

Disc emulation and Printer Spooler Software for the HAL

series or ANY IBM compatible memory card.

Atari 400 & 800 Computers
AMB-16 16K Memory Card.

AMB-32A 32K Slot Independent Memory Card.

ATC-P Parallel Printer Cable.

ATC-S Serial or Modem Cable.

Commodore Products for the VIC-20
VIM-16 16K Memory Expansion Module.

V1M-8 8K Memory Expansion Module.

VIM-0 EPROM/RAM User Definable Module.

Miscellaneous

SCAMP SERIES—RS-232C Serial Interface Cables.

All Microtek products carry a 2 Year Warranty.

Micro Spooler III & IV — Stand-alone printer spoolers with
serial/parallel conversion and 256K memory.

9514 Chesapeake Drive
San Diego, CA 92123

(619) 569-0900

Toll Free Outside CA

_l (800)854-1081
MICROTEK". TWX. 910-335-1269

©Microtek, '982

Microtek is The Source!
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TELECOMMUNICATIONS
Michael Day

Part I:

Communication Errors
Success in transmitting information reliably can depend

on the error-checking scheme being used. This is the

first of a two-part column which surveys all of the major

error-detection methods.

The world of teiecommmunications is fraught

with danger. Computer data is a very precise form

of information that is intolerant of any form of

distortion. The computer handles the problem

internally by using a form of redundancy that

provides for an error potential low enough to be

ignored. The environment inside the computer

can be controlled, and the data can be actively

maintained. The environment outside the com

puter is much different.

Since little can be done to control the com

munications environment outside the computer,

errors in the transferred data are of much greater

concern.

Transmitted data can be distorted in a number

of different ways, and the resulting types of

errors need to be considered.

Parity Checking

One of these errors is the parity error. A parity

error indicates that some portion of the transmit

ted data is incorrect, but does not say what the

error is. The most common parity error check is

Vertical Redundancy Checking (VRC). When a

character is transmitted, it is sent as a series of on/

off bits. When data is transmitted asynchronously,

even parity is normally used if VRC is im

plemented. In even parity, an additional bit is

added to the end of each character that is trans

mitted. If there are an odd number of ON bits in

the character, the additional bit is turned ON to

make the number of ON bits an even number. If

the number of ON data bits is already an even

number, then the additional bit will be OFF in

order to keep an even number of ON bits.

When data is transmitted synchronously,

odd parity is normally used. Odd parity works on

the same principle as even parity: the difference

is that an odd number of ON bits is desired. Odd

parity is used for synchronous transmission to

insure that at least one bit in the transmitted char

acter is on, since this helps maintain synchroniza

tion in the older modems. (If all the bits of the

240 COMPUTE! February. 1983

character were OFF, there would be zero ON bits,

an even number. The parity bit would have to be

turned ON to make the total count odd.)

Another form of parity checking is the Hori

zontal Redundancy Check (HRC), sometimes

referred to as block parity. HRC is similar to VRC,

but, instead of checking vertically through the

character, HRC performs a horizontal check

through all the characters. Instead of adding up

all of the bits on a single character, block parity

adds up all of the "1" bits in bit position one of all

the transmitted characters. The resulting parity

bit forms bit one of the block parity character.

(The block parity character is also referred to as

the Block Check Character-BCC.) This procedure

is repeated for all the bits of the transmitted char

acters. This form of parity is often implemented

along with VRC to obtain a reasonably reliable

method of error detection; the two forms comple

ment each other, since each checks for error con

ditions that the other one ignores.

Spiral Redundancy Check (SRC), a modifica

tion of the HRC, adds together successively lower

bits of successive characters to form the parity

bits. That is, bit one of character one is added to

bit two of character two, and so on. Although the

SRC is more difficult to implement than the HRC,

it more evenly distributes the parity testing

throughout the data.

Improved Detection

Interleaving is not a form of parity, but it is a type

of transmission used to increase error detection.

In interleaving, a group of characters is re-formed:

a new character is formed from the one bits of the

characters, another one from all of the two bits,

and so on until the entire group has been re

formed. Normally used with VRC, this method

often includes HRC as well.
Two major types of errors in telecommunica

tions are line hits and noise bursts. A line hit dis

rupts only a single bit or two, but a noise burst

disrupts large groups of bits. HRC and VRC can

usually detect errors caused by line hits (the most

common type of error) but often have difficulty

with errors caused by noise bursts.

SRC increases error detection by spreading out

the parity checking to cover a wider area of the

transmitted data. Transmitted data tends to have

TELECOMMUNICATIONS 
Michael Day 

Part I: 

Communication Errors 
Success in transmitting information reliably ca n depend 
on the error-checking scheme being used. This is the 
first of a two-part COlli 111 11 which surveys all of the major 
error-detection methods. 

The world of telecommmunica tions is fraught 
with danger. Compute r data is a very precise form 
of information that is intolerant of any fonn of 
di stortion. The computer handles the problem 
internally by using a form of redundancy that 
provides for an error potential low enoug h to be 
ignorea. The environment inside the computer 
can be controlled, and the data can be actively 
mainta ined . The environment outside the com
puter is much different. 

Since little can be done to control the com
munications environment outside the computer, 
errors in the transferred data are of much greater 
concern . 

Transmitted data can be distorted in a number 
of different ways, and the resulting types of 
errors need to be considered. 

Parity Checking 
One of these errors is the parity error. A pa ri ty 
error indicates that some portion of the transmit
ted data is incorrect, but does not say what the 
error is. The most common parity error check is 
Vertical Redundancy Checking (VRC). When a 
character is transmitted, it is sent as a se ries of onl 
off bits. When data is- transmitted asynchronously, 
even parity is normally used if VRC is im
plemented. In even parity, an additional bit is 
added to the end of each characte r that is trans
mitted . If there are an odd number of ON bits in 
the character, the additional bit is turned ON to 
make the number of ON bits an even number. If 
the number of ON data bits is alread y an even 
number, then the additional bit will-be OFF in 
order to keep an even number of ON bits . 

When da ta is transmitted synchronously, 
odd parity is normally used. Odd parity works on 
the same principle as even parity: the difference 
is that an odd number of ON bits is desired. Odd 
parity is used for synchronous transmission to 
insure that at least one bit in the transmitted char
acter is on, since this helps maintain synchroniza
tion in the older modems. (If all the bits of the 
240 COMPUTtI Februo/y. 1983 

character were OFF, there wou ld be zero ON bits, 
an even number. The parity bit wou ld have to be 
turned ON to make the tota l count odd.) 

Another form of parity checking is the Hori
zonta l Redundancy Check (HRC), sometimes 
referred to as block parity. HRC is similar to VRC, 
but, instead of checking vertically through the 
character, HRC performs a horizontal check 
through all the characters. Instead of adding up 
a ll of the bits on a single character, block parity 
adds up all of the "1" bits in bit position one of a ll 
the transmitted characters. The resulting parity 
bit forms bit one of the block pa rity character. 
(The block parity character is also refe rred to as 
the Block Check Character - BCC.) This procedure 
is repea ted for all the bits of the transmitted char
acters. This form of parity is often implemented 
a long with VRC to obtain a reasonably reliable 
method of error detection; the two forms comple
ment each other, since each checks for error con
ditions that the other one ignores. 

Spiral Redundancy Check (SRC), a modifica
tion of the HRC, adds together successively lower 
bits of successive characters to form the parity 
bits. That is, bit one of character one is added to 
bit two of characte r two, and so on. Although the 
SRC is more difficult to implement than the HRC, 
it more evenly distributes the parity testing 
throughout the data . . 

Improved Detection 
Interleaving is not a form of parity, but it is a type 
of transmission used to increase error detection. 
In interleaving, a group of characters is re-formed: 
a new cha racter is formed from the one bits of the 
characters, another one from all of the two bits, 
and so on until the entire g roup has been re
formed . Normally used with VRC, this method 
often includes HRC as well . 

Two major types of errors in telecommunica
tions a re line hits and noise bursts . A line hit dis
rupts only a single bit or two, but a noise burs t 
disrupts large groups of bits. HRC and VRC ca n 
usually detect errors caused by line hits (the most 
common type of error) but often have difficu lty 
with e rrors caused by noise bursts. 

SRC increases error detection by spreading out 
the parity checking to cover a wider area of the 
transmitted data. Transmitted data tends to have 



rather consistent patterns. Unfortunately, com

munication errors also tend to occur in patterns.

If the two patterns match, the error can often go

undetected. Interleaving attempts to decrease

undetected errors by purposely randomizing the

transmitted data to reduce possible patterns.

VRC, HRC, SRC, and interleaving came to be

used as means of error detection because they are

easily performed in the hardware that actually

does the transmission. The error detectors and

parity generators were simply added to existing

transmitters and receivers. Because SRC and in

terleaving are more difficult to do, they are not as

common as VRC and HRC.

The HRC implementation is now often not

found in the hardware, since the function can be

easily done in software. The VRC, however, is

very easy to do in hardware but somewhat more

difficult in software. As a result, VRC is often

provided in the hardware, generally a UART

(Universal Asynchronous Receiver Transmitter),

which converts the characters into the serial (or

bit by bit) form needed for transmission over the

telephone network or other communications

system.

While the VRC can detect about 90% of the

errors encountered, it is often desirable to be able

to detect a greater percentage of the errors. This

can be done by adding one of the previously men

tioned error detection schemes, or some other

type of error detection.

Echoplexing Problems

A very popular form of error detection is echoplex

ing (sometimes incorrectly referred to as full

duplex). This form of error detection works by

having each transmitted character returned to the

transmitter by the receiving computer. This allows

100% error checking since each character is re

turned to the transmitter for verification. There

are many disadvantages to this method, however.

First, it can generally be implemented in only

one direction: the transmitter can detect any errors

in transition, but the receiving computer has no

way of insuring that the data it has transmitted is

correct. Another problem is that it is a slow pro

cedure - each character must be transmitted, re

ceived, processed, retransmitted, received by the

originator, and checked for correctness.

Therefore, the actual transmission time (the

processing time involved at each end) is reduced

by more than one half the physical speed. If a

human is at the transmitter end, we can improve

things a bit. The human can check for errors and

thereby decrease the amount of processing the

computer has to do. (We also gain the superior

detection abilities of the human.)

The main problem, as stated before, is that

we can implement the echoplexing in only one

direction. Another problem is that human error

detection relies on the ability to detect pattern

errors, rather than specific, individual types of

errors. Consequently, if we intend to send com

puter data which is essentially random in nature,

we cannot use the detection capabilities of the

human and must implement some other form of

error detection.

Although one or several of the previously

mentioned error detection schemes could be im

plemented, they are generally not easy to do in

software. It is also undesirable to add more hard

ware to the system to perform the error detection;

in many cases, adding hardware is not possible.

Checksum

Since it is desirable to perform error detection in

software, a different form of error detection more

suitable to software implementation needs to be

considered. A very common software-generated

error checking routine is the checksum, a form of

HRC that can be easily implemented in software.

It is simply a sum without carry of all of the char

acters transmitted. The second character is added

to the first character, the third character is added

to the resulting sum, the fourth character is added

to that sum, and so on. After all the data have

been transmitted, the final sum is transmitted.

The receiving computer checks the transmitted

sum against the sum that it added up. If the two

sums do not match, there is an error in the trans

mitted data. Using the checksum along with the

VRC results in detection of approximately 99% of

all errors.

An error detection rate of 99% in text is in

general quite acceptable. Only about one error in

every million characters transmitted over the tele

phone will get through undetected (about one

error every 10 hours at 300 baud). For text this is

an acceptable error rate; there will generally be far

more errors than that embedded in the text to

begin with. ©
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rather consis tent patte rns. Unfortunate ly, com
munica tion errors also tend to occur in patte rns. 
If the two patterns match, the error can often go 
unde tected . Interleaving attempts to decrease 
unde tected errors by purposely randomizing the 
transmitted da ta to reduce possible pa tterns. 

VRC, HRC, SRC, and interleaving came to be 
used as mea ns of error detection because they are 
easily performed in the ha rdware that actually 
does the transmission. The error detectors and 
parity generators were simply added to existing 
transmitters and receivers. Because SRC and in
terleaving are more difficult to do, they are not as 
common as VRC and HRC. 

The HRC implementa tion is now often not 
found in the ha rdware, s ince the function can be 
easil y done in software. The VRC, however, is 
very easy to do in hardware but somewhat more 
difficult in software. As a result, VRC is often 
provided in the hardware, generally a UA RT 
(Unive rsa l Asynchronous Receiver Transmitter), 
which converts the cha racters into the serial (or 
bit by bit) form needed for transmission over the 
telephone network or o ther communications 
sys tem. 

While the VRC ca n detect about 90% of the 
erro rs encountered , it is o ften desirable to be able 
to detect a greater percentage of the e rrors. This 
can be done by adding one of the prev iously men
tioned e rror de tection schemes, or some other 
type of erro r de tection . 

Echoplexing Problems 
A ve ry popula r form of error detecti on is ec/wplex
il1g (sometimes incorrectly referred to as full 
duplex). This fo rm of e rror detection works by 
having each transmitted character re turned to the 
transmitter by the receiving computer. This allows 
]00% error checking since each cha.acte r is re
turned to the transmitte r for verifica ti on. There 
are many disad va ntages to thi s method , however. 

First, it can generally be implemented in only 
one direction: the transmitter can detect any errors 
in transition , but the receiving computer has no 
way of insuring that the data it has transmitted is 
correct. Another problem is that it is a slow pro
cedure - each character must be transmitted , re
ceived , p rocessed , retransmitted, received by the 
origi nator, and checked for correctness. 

Therefore, the actual transmission time (the 
processing time invo lved at each end) is reduced 
by more than one half the physica l speed . If a 
human is a t the transmitte r end, we can improve 
things a bit. The human ca n check fo r e rro rs and 
the reby decrease the amount of processing the 
compu ter has to do. (We also ga in the supe ri or 
detec ti on abilities of the human. ) 

The main problem, as stated befo re, is that 
we ca n implement the echop lexing in only one 

direction. Another problem is tha t human e rror 
de tection relies on the ability to de tect pattern 
errors, ra ther than specific, individual types of 
errors . Consequently, if we intend ·to send com
puter da ta which is essentially random in nature, 
we cannot use the detecti on ca pabilities of the 
human and must implement some other form of 
error detection. 

Although one or severa l of the previously 
mentioned e rror detection sch emes could be im
plemented, they are generally not easy to do in 
software. It is also undesirable to add more hard
ware to the system to perform the error detection; 
in many cases, adding hardware is not possible . 

Checksum 
Since it is desirable to perform error detection in 
software, a different form of error detection more 
suitable to software implementation needs to be 
considered . A very common software-genera ted 
error checking routine is the checksum, a form of 
HRC tha t ca n be easily implemented in software . 
It is simply a sum without carry of all of the char
acters transmitted. The second cha racter is added 
to the first character, the third cha rac ter is added 
to the resu lting sum, the fourth charac te r is added 
to that sum, and so on. After all the data have 
been transmitted, the final sum is transmitted . 
The receiv ing computer checks the transmitted 
sum aga inst the sum that i l added up . If the two 
sums do not match, there is an error in the trans
mitted da ta . Using the checksum along with the 
VRC results in detection of approximately 99% of 
all errors. 

An e rror detection ra te of 99% in text is in 
genera l quite acceptable . Only about one e rror in 
every million characters transmitted over the tele
phone will get through undetected (about one 
error eve ry 10 hours a t 300 baud). For text this is 
an acceptable error rate; there will gene rally be far 
more e rrors than that embedded in the text to 
begin with. ilj 
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Comets
Chris Williams

For Applesoft on a 48K Apple II, this simulation of a

comet's motion in high-res allows you to alter several

variables. You can even send the comet into deep space.

In this article we'll be concentrating on comets.

Comets have a couple of characteristics that make

them well-suited to illustrate several concepts

embedded in the program.

The first of these is their long periods; you

have plenty of time to see what's going on. Comets

can take hundreds of years to complete one orbit.

Fortunately, we won't have to wait that long.

Second, they have highly elliptical orbits.

Large variances in the comet's distance from the

star are a visual plus.

The program makes use of both these traits

to demonstrate idiosyncrasies of cometary motion.

It is written in Applesoft to run on an Apple II +

(48K). The Apple, of course, uses a BASIC inter

preter. If areas of code (especially in the main

execution loop) look strangely written, it's because

the program was designed for speed. REM state

ments are also placed with speed in mind.

Newton's Laws

The program, unlike most celestial simulations,

does not directly use Kepler's laws. Instead, New

ton's gravity equations are applied in two dimen

sions to drive the movements of a high-res dot

which represents the comet.

A delta time interval (DT) of 120 days is used

to get things done in a reasonable amount of time.

Having a 120 day DT has some interesting ramifi

cations. But we'll touch on that later.

Operation of the program is straightforward.

It opens with a brief introduction, and then gives

some suggestions for input parameters that will

produce a stable, visually pleasing orbit. After the

last input parameter is entered, execution begins.

The screen goes into high-res, a sprinkling of

stars appears to set the mood, and the update

loop starts. A clicking sound with distance-

dependent pitch is also produced, again merely

for effect.

The values used for constants and variables

are not arbitrary. All numbers in the program -

those the user inputs and those displayed at the

bottom of the screen- have meaning. The mass

of the central bright star (cross) is equal to the
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sun's in all calculations. The comet's mass is a

plausible 1000 kgs. The screen scaling is such that

its edge represents a radius just outside Pluto's

orbit.

One last point of interest. If you input the

following parameters:

DX = 5555

DY = 0

VX = 0

VY = 1

you'll see some strange behavior. The comet will

curve inbound, pass very close to the star, and

then whip right off the screen.

You Can Lose The Comet

This can be traced back to the 120 day DT value

mentioned previously. As the comet gets in close

to the star, its velocity increases tremendously.

As a result, there are passes through the execution

loop in which a very large velocity is applied over

120 days. This yields a relatively large distance

traveled from the star at the completion of that

pass.

Gravity is an inverse-square relationship.

With a large distance and a high velocity, there is

not sufficient attractive force to keep the comet in

orbit.

This doesn't happen in nature. It is simply a

peculiar effect of large DTs in numerical integra

tion. There are many cures, but I chose to leave it

alone, as a demonstration.

Try it out and experiment. I've found some

unusual input combinations that seem to be on

the threshold of the above problem. They result

in a semi-spiral until the comet gets too close to

the star and streaks out of the system.

This doesn't happen in nature either. It's just

another illustration of the need for care when

creating an accurate simulation.

10 REM *** COMETS ***

11 REM BY CHRIS WILLIAMS

13 REM **************

20 ONERR GOTO 370

30 HOME

35 REM GO TO INTRODUCTION SUBRO

UTINE

40 GOSUB 350

45 REM ENTER INPUT PARAMETERS

47 REM AND SET UP THEIR UNITS

Comets 
Chris Williams 

For Applesoft on n 48K Apple 1/, tllis simulntiol1 of n 
cOlllet's 1110tioll i'lhigh-res nllows you to niter several 
vnrinbles. You cnll evel1 sel1d the cOlllet il1to deep spnce. 

In this article we' ll be concentrating on comets. 
Comets have a couple of cha racteris tics tha t make 
them well-suited to illustrate several concepts 
embedded in the program . 

The firs t of these is their long periods; you 
have plenty of time to see what's going on. Comets 
ca n take hundreds of yea rs to complete one orbit. 
Fortunately, we won't have to wait that long. 

Second, they have highly elliptica l orbits. 
Large variances in the comet's distance from the 
star are a visual plus. 

The program makes use of both these traits 
to demonstrate idiosyncrasies of cometary motion. 
It is written in Applesoft to run on an Apple II + 
(48K). The Apple, of course, uses a BASIC inter
preter. If areas of code (especially in the main 
execution loop) look strangely written, it' s because 
the program was designed for speed. REM state
ments are also placed with speed in mind. 

Newton's Laws 
The program, unlike most celestial simulations, 
does not directly use Kepler's laws . Instead , New
ton's gravity equations a re applied in two dimen
sions to drive the movements of a high-res dot 
which represents the comet. 

A delta time interval (DT) of 120 days is used 
to get things done in a reasonable amount of time. 
Having a 120 day DT has some interes ting ramifi
cations. But we' ll touch on that later. 

Operation of the progra m is straightforward. 
It opens with a brief introduction, and then gives 
some suggestions for input parameters that will 
produce a stable, visually pleasing orbit. After the 
last input parameter is entered, execution begins. 

The screen goes into high-res, a sprinkling of 
stars appears to set the mood, and the update 
loop starts. A clicking sound with distance
dependent pitch is also produced , aga m merely 
for effect. 

The values used for constants and variables 
are not arbitrary. All numbers in the program 
those the user inputs and those displayed at the 
bottom of the screen - have meaning. The mass 
of the central bright star (cross) is equal to the 
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sun's in all calculations. The comet's mass is a 
plausible 1000 kgs. The screen sca ling is such that 
its edge represents a radius just outside Pluto's 
orbit. 

One las t point of interest. If you inpu t the 
fo ll owing paran:e ters: 

DX=5555 
DY=O 
VX=O 
VY=l 

yo u'll see some strange behavior. The comet will 
curve inbound, pass very close to the sta r, and 
then whip right off the screen. 

You Can Lose The Comet 
This ca n be traced back to the 120 day DT va lue 
mentioned previously. As the comet gets in close 
to the star, its velocity increases tremendously. 
As a result, there are passes through the execution 
loop in which a very large velocity is applied over 
120 days . This yie lds a relative ly la rge di stance 
traveled from the star at the completion of that 
pass. 

Gravity is an inve rse-square relationship. 
With a large distance nl1d a high velocity, there is 
not sufficient attractive force to keep the come t in 
orbit. 

This doesn't happen in nature. It is simply a 
peculiar effect of la rge DTs in numerical integra
tion. There are many cures, but I chose to leave it 
alone, as a demonstration. 

Try it out and experiment. I've found some 
unusual input combinations tha t seem to be on 
the threshold of the above problem. They result 
in a semi-spira l until the comet gets too close to 
the star and s treaks out of the system. 

This doesn't happen in nature either. It's jus t 
another illustration of the need for care when 
creating an accurate simulation. 

10 REM *** COMETS *** 
11 REM BY CHRIS WILLIAMS 
13 REM ************** 
20 ONERR GOTO 370 
30 HOME 
35 REM GO TO INTRODUCTION SUBRO 

UTINE 
40 GOSUB 350 
45 REM ENTER INPUT PARAMETERS 
4T REM AND SET UP THEIR UNITS 



1 TO 100IX = RND <

(1) * 159:

50 INPUT "ENTER DX(X 10^6 KM>";D

x: print

60 DX <= DX * 10 A 9

70 input "enter dy(x 10a6 km)";d

y: print

BO DY = DY ♦ 10 A 9

90 INPUT "ENTER VX(KPS)";VX: PRINT

100 VX ^ VX * 10 ~ 3

110 INPUT "ENTER VY<KPS)";VY: PRINT

120 VY = VY * 10 A 3: HGR

125 REM PLOT THE CENTRAL STAR A

S A +

130 HCOLOR= 3: HPLOT 140,80: HPLOT

141,80: HPLOT 140,81: HPLOT

139,80: HPLOT 140,79

135 REM NOW SPRINKLE STARS FOR

MOOD

140 FOR RD =

1) * 279:Y = RND

HPLOT X,Y: NEXT

145 REM SET GRAV. EQN. CONSTANTS

146 REM AND DT=120 DAYS, ALSO

147 REM HI RES SCALING

150 MS = 329390 * 5.98 * 10 A 24:

G = 6.67 * 10 ^ ( - 11):DT =

120 * 3600 * 24-.SXCALE = 279

/ (2 * (5900 * 10 " 9)>:SYC

ALE = 159 / <2 * <5900 * 10 *

9) )

155 REM PLACE VARIABLE LABELS

156 REM AT BOTTOM OF PAGE

160 VTAB 22: HTAB 25: PRINT "VX=

11: VTAB 23: HTAB 25: PRINT "

VY="

170 VTAB 22:: PRINT "DX=": VTAB

23:: PRINT "DY= "

175 REM CM IS COMET MASS IN KGS .

177 REM CR IS SCREEN SIZE IN ME

TERS

179 REM OTHER CONSTANTS FOR SPE

ED

180 CM ■ 1000:CR = 5900 * 10 ~ 9:

ZERO = O:THREE = 3:T2 = 22:T

3 = 23:FR = 4:T8 = 28:RE = 1

.49 * 10 ~ ll:TLL = 9 * 10 ^

11

185 REM LOOP STARTS AT 190

186 REM NO COMMENTS UITHIN

187 REM FOR SPEED

190 SS = (DX * DX) + (DY * DY):SQ

= SQR (SS)

200 F = CM * MS * G / SS

- F * (DX / SQ)

- F * (DY / SQ)

210 AX

220 AY

230 VX

24O VY

250 DX

260 DY

270

/ CM

/ CM

VX + (AX

VY + (AY

DX + (VX

DY + (VY

VTAB T2

11: VTAB T2

VX: VTAB T3
DY... -

VTAB T3:

* DT)

* DT>

* DT)

* DT)

HTAB FR: PRINT DX;"

HTAB T8: PRINT

HTAB FR: PRINT

28C VTAB T3: HTAB T8: PRINT VY

290 HCOLOR= ZERO: HPLOT XNU,YNU

300 XNU = (DX + CR) * SXCALE

310 YNU = (DY + CR) * SYCALE

320 HC0LOR= TH: HPLOT XNU,YNU

325 GOSUB 700

330 GOTO 190

340 STOP

342 REM 6DSUB 7OO AT 325

343 REM IS "CLICK" ROUTINE

350 HTAB 17: PRINT "COMETS": PRINT

: PRINT " THIS PROGRAM IS

A SIMULATION OF THE": PRINT

: PRINT "ORBITAL TRAJECTORIES

CHARACTERISTIC DF": PRINT :

PRINT "COMETS."

352 PRINT : PRINT "SUGGESTED INP

UTS:DX=5555,DY=O,VX=O,VY=3":

PRINT : PRINT

355 REM 360 CONTAINS ASSMBLY

356 REM LOAD OF CLICK ROUTINE

360 PRINT : PRINT "HIT ANY KEY W

HEN READY": GET A»: HOME : PRINT

: PRINT : FOR DP = 771 TO 78

9: READ DA: POKE DP,DA: NEXT

: RETURN

365 DATA 173,48,192,136,208,4,1

98,1,240,8,202,208,246,166,0

,76,3,3,96

368 rem 37o is where you go when

369 rem error from off screen

370 home : text : for yy = 1 to

10: print chr* (7): next yy

: home

Y, PAL.

JUST": PRINT

NED.": PRINT

380 PRINT "EITHER YOUR INITIAL V

ELOCITIES": PRINT : PRINT "W

ERE TOO LARGE OR YOU PASSED

TOO": PRINT : PRINT "CLOSE T

0 THE STAR. PASSING TO CLOS

E": PRINT : PRINT "TO THE ST

AR CAUSES PROBLEMS WITH A": PRINT

: PRINT "120 DAY LOOP INTERV

AL. "

390 PRINT : PRINT "OR PERHAPS YO

U JUST MESSED UP.": PRINT : PRINT

"IN ANY CASE, TRY AGAIN.": END

700 POKE 1,3: POKE ZE,(T8 * SD /

CR) + FR: CALL 771: RETURN C
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PRINT : PRINT "OKA

ONE OF THREE THINGS

PRINT "HAPPE
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50 INPUT "ENTER DX (X 10~6 KM) ";D 
X: PRINT 

60 DX = DX * 10 ~ 9 
70 INPUT "ENTER DY(X 10~6 . KM)";D 

Y: PRINT 
80 DY = DY * 10 ~ 9 
90 INPUT "ENTER VX(KPS)";VX: PRINT 
100 VX ~ VX * 10 ~ 3 
110 INPUT "ENTER VY(KPS) ";VY: PRINT 
120 VY = VY * 10 ~ 3: HGR 
125 REM PLOT THE CENTRAL STAR A 

130 

135 

140 

145 
146 
147 
150 

155 
156 
160 

170 

175 
177 

179 

180 

185 
186 
187 
190 

200 
210 
220 
230 
240 
250 
260 
270 

280 
290 
300 
310 

S A + 
HCOLOR= 3: HPLOT 140,80: HPLOT 
141,80: HPLOT 140,81: HPLOT 
139·,80: HPLOT 140,79 
REM NOW SPRINKLE STARS FOR 
MOOD 
FOR RD = 1 TO 100:X = RND ( 
1) * 279:Y = RND ( 1) * 159: 

HPLOT X,Y: NEXT 
REM SET GRAV. EQN. CONSTANTS 
REM AND DT=120 DAYS, ALSO 
REM HI RES ·SCALING 

MS = 329390 * 5.98 * 10 ~ 24: 
G = 6.67 * 10 ~ ( - 11):DT = 
120 * 3600 * 24:SXCALE = 279 

/ (2 * (5900 * 10 ~ 9»:SYC 
ALE 
9» 
REM 
REM 
VTAB 

159 / (2 * (5900 * 10 ~ 

PLACE VARIABLE LABELS 
AT BOTTOM OF PAGE 
22: HTAB 25: PRINT "VX= 

". VTAB 23: HTAB 25: PRINT" 
VY=" 
VTAB 22:: PRINT "DX=": VTAB 
23:: PRINT "DY= " 
REM CM IS COMET MASS IN KGS. 
REM CR IS SCREEN SIZE IN ME 
TERS 
REM OTHER CONSTANTS FOR SPE 
ED 

CM = 1000:CR = 5900 * 10 ~ 9: 
ZERO = O:THREE = 3:T2 = 22:T 
3 = 23:FR = 4:T8 = 28:RE = 1 
.49 * 10 ~ II:TLL = 9 * 10 ~ 
11 
REM LOOP STARTS AT 190 
REM NO COMMENTS WITHIN 
REM FOR SPEED 

SS = <OX * DX) + <OY * DY) :SQ 
= SQR (SS) 

F = CM * MS * G / SS 
AX - F * <OX / SQ) / CM 
AY - F * <OY / SQ) / CM 
VX VX + (AX * Dn 
VY = VY + (AY * Dn 
DX = DX + (VX * Dn 
DY = DY + (VY * Dn 

VTAB T2: HTAB FR: PRINT OX;" 
" . VTAB T2: HTAB T8: PRINT 

VX: VTAB T3: HTAB FR: PRINT 
DY;" " 
VTAB T3: HTAB T8: PRINT VY 
HCOLOR= ZERO: HPLOT XNU,YNU 

XNU <OX + CR) * SXCALE 
YNU = <OY + CR) * SYCALE 

320 HCOLOR= TH: HPLOT XNU,YNU 
325 GOSUB 700 
330 GO TO 190 
34.0 STOP 
342 REM GOSUB 700 AT 325" 
343 REM IS "CLICK" ROUTINE 
350 HTAB 17: PRINT "COMETS": PRINT 

PRINT" THIS PROGRAM IS 

352 

355 
356 
360 

365 

368 
369 
370 

38Q 

390 

700 

,. 

A SIMULATION OF THE": PRINT 
: PRINT "ORBITAL TRAJECTORIES 

CHARACTERISTIC OF": PRINT: 
PRINT "COMETS." 

PRINT : PRINT "SUGGESTED INP 
UTS: DX=5555,DY=O, VX=O , VY=3": 

PRINT : PRINT 
REM 360 CONTAINS ASSMBLY 
REM LOAD OF CLICK ROUTINE 
PRINT : PRINT "HIT ANY KEY W 
HEN READY": GET A$: HOME: PRINT 
: PRINT : FOR DP = 771 TO 78 
9: READ DA: POKE DP,DA: NEXT 
: RETURN 
DATA 173,48,192,136,208,4,1 
98,1,240,8,202,208,246,166,0 
,76,3,3,96 
REM 370 IS WHERE YOU GO WHEN 
REM ERROR FROM OFF SCREEN 
HOME : TEXT : FOR YY = 1 TO 
10: PRINT CHR$ (7): NEXT YY 
: HOME :: PRINT: PRINT "OKA 
Y, PAL. ONE OF THREE THINGS 

JUST": PRINT PRINT "HAPPE 
NED.": PRINT 
PRINT "EITHER YOUR INITIAL V 
ELOCITIES": PRINT: PRINT "W 
ERE TOO LARGE OR YOU PASSED 
TOO": PRINT: PRINT "CLOSE T 
o THE STAR. PASSING TO CLOS 
E": PRINT: PRINT "TO THE ST 
AR CAUSES PROBLEMS WITH A": PRINT 
: PRINT "120 DAY LOOP INTERV 
AL~" 

PRINT : PRINT "OR PERHAPS YO 
U JUST MESSED UP.": PRINT: PRINT 
"IN ANY CASE, TRY AGAIN.": END 
POKE 1,3: POKE ZE, (T8 * SQ / 
CR) + FR: CALL 771: RETURN © 

Use the handy 
reader seNice cards 

in the back of the 
magazine for 

information on products 
advertised in COMPUTE! 
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A FORTH/BASIC Benchmark Test
Michael F. Heidt

This article has a twofold purpose. First, it makes a

timing comparison between FORTH and BASIC by

comparing runtimes for a benchmark program. Second,

it demonstrates FORTH's extensibility by the im

plementation of a simple integer array.

Benchmarks are frequently used in acceptance

testing mainframe computers. The BASIC Bench

marks used by Rugg and Feldman (Kilobaud, June

1977) became so popular that they were frequently

used in advertising implementations of BASIC.

Benchmark 7 from the Kilobaud article (Program 1)

is the most comprehensive and was chosen for

this comparison.

A quick look will show you that the program

doesn't actually do much. The variable K is used

as a loop counter. M is a simple array into which

the values calculated in line 510 are to be stored.

The subroutine at line 820 doesn't do anything.

The object here is to measure the overhead re

quired by calling a subroutine. The print state

ments at lines 300 and 700 allow you to start and

stop a stopwatch to time the benchmark. Program

2 is the FORTH equivalent of Program 1 (the

BASIC program).

The Results

BASIC FORTH

27.43 13.58

Benchmark 7 results (seconds)

The above figures show the speed comparisons

for the two versions of Benchmark 7. The mea

surements were made on an OSI C4-P running a

6502 processor at two megahertz. Each benchmark

was run ten times and the results then averaged.

This was done to average out variations in reaction

time in starting and stopping the stopwatch.

As you can see from the table, the FORTH

version is twice as fast as the BASIC version. The

FORTH version could be made even faster by

leaving out error checking, an option not available

in BASIC.

It should be noticed that the FORTH version

does not have a GOTO statement. FORTH has no

GOTO. The structure of the FORTH program is

"bottom up." This means that the most primitive

sections are built first, then the next level uses the

primitives and so on until the desired functions

are built. However, it is possible to do "top down"

programming in FORTH.

In fact, this is really how it should be done.

For example, I essentially wrote the word B7 first,

then added the more primitive routines. By doing

it this way, you know what primitives to write,

what variables will be needed, and you get some

idea of just how big the job is going to be.

If you're not familiar with FORTH, the pro

gram presented here may appear complicated

compared to the BASIC version. However, you

should keep in mind that in addition to creating

the benchmark, I have extended FORTH here to

include a general integer array capability that can

be used by other programs.

Program 1.

10 REM BENCHMARK 7,

Kilobaud #6 p66

300 PRINT»START"

400 K=0

430 DIM MC5)

500 K=K+1

510 A=K/2*3+4-5

520 G0SUB820

530 FOR L=1 TO 5

'535 M(L)=A

540 NEXT L

600 IF KO000 THEN

500

700 PRINT"END"

800 END

820 RETURN

Program 2.

MFH 1/11/81)

SCR it 96

0 C BENCHMARK 7 WITH INTEGER ARRAYS

1 FORTH DEFINITIONS DECIMAL

DIM <BUILDS DUP ,2*2+ ALLOT D0ES> ;

RANGE DUP ROT DUP ROT § > ;

READ RANGE IF ." RANGE ERROR " CR DROP § CLEAVES MAX DIM

IF ERROR ) ELSE 2 * + 2 + § ENDIF

6 ( READ WANTS ELEMENT NAME, E.G. E M READ - LEAVES CONTENTS )

2 * 2ADD RANGE IF .» RANGE ERROR" CR DROP DROP ELSE

- + ! ENDIF ; ( WANTS VALUE ELEMENT NAME )

9
m

11

12 :

13 :
14

15 ;S

0 VARIABLE K 0 VARIABLE A

: START ." START " ; : STOP ." END " CR CR ; : GOSUB ;

5 DIM M ( CREATE ARRAY M WITH 5 ELEMENTS }

: k+ K § 1 + DUP K ! ; ( INCREMENT VARIABLE K BY ONE )

: 57 START 0 K ! BEGIN K+ DUP 2/3*4 + 5-A! GOSUB

6 1 DO A e I M ADD LOOP 1000 = UNTIL STOP :
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FORTH PAGE 

A FORTH/BASIC Benchmark Test 
Michael F HeidI 

Th is article has a twofold purpose. First, it II/akes a 
till/ il1g comparison between FORTH al1d BASIC by 
com parillg /"II II till/es fo r a benchll/ark prograll/. Secol1d, 
il dell/oll stra les FORTH's exlellsibili ty by Ihe ill/
plell/entalioll oia sill/pie in legerarray . 

Benchmarks a re frequently used in acceptance 
testing mainframe compute rs. The BASIC Bench
marks used by Ru gg and Feldman (Kilobaud, June 
1977) Decame so popular that they were frequently 
used in ad ve rtising implementations of BASIC. 
Benchmark 7 from the Kilobaud article (Program 1) 
is the most comprehensive and was chosen for 
this compa ri son . 

A quick look will show you that the program 
doesn' t actua lly do much. The variable K is used 
as a loop counter. M is a simple a rray into which 
the values calculated in line 510 are to be stored . 
The subroutine at line 820 doesn' t do anything. 
The object here is to measure the overhead re
quired by ca lling a subroutine. The print sta te
ments at li nes 300 and 700 allow you to sta rt and 
stop a sto pwa tch to time the benchmark . Program 
2 is the FORTH equiva lent of Program 1 (the 
BASIC program). 

The Results 
BASIC 
27.43 

FORTH 
13.58 

Benchmark 7 results (seconds) 

The above figures show the speed compa risons 

for the two versions of Benchmark 7. The mea
surements we re made o n an OSI C4-P running a 
6502 processor at two megahertz . Each benchmark 
was run ten times and the results then averaged . 
This was done to average out va riati ons in reacti on 
time in sta rting and stopping the s topwa tch. 

As yo u can see from the table, the FORTH 
versio n is twice as fas t as the BASIC ve rsion. The 
FO RTH ve rs ion could be made even fas te r by 
leaving out e rror checking, an option not ava ilable 
in BASIC. 

It should be noticed that the FORTH ve rsion 
does not have a GOTO statement. FORTH has no 
GOTO. The structure of the FORTH program is 
" bo tto m up." This mea ns that the mos t primiti ve 
sections are built fi rs t, then the nex t level uses the 
p rimi tives and so on until the desired functi ons 
are built . However, it is possible to do "top down" 
program mi ng in FORTH. 

In fac t, thi s is rea ll y how it should be do ne . 
For exa mple, I essentia ll y w rote the wo rd B7 fir st, 
then added the more primi tive routines. By doing 
it this way, you know w hat primitives to w rite, 
what va riables w ill be needed , and you get some 
idea of jus t how big the job is going to be. 

If yo u' re not familia r w ith FO RTH, the pro
gram presented here may appea r compl ica ted 
compared to the BASIC ve rsion . However, you 
should keep in mind tha t in addition to crea ting 
the benchmark, I have extended FO RTH he re to 
include a genera l integer array ca pabi lity that ca n 
be used by other progra ms. 

,--------------------------------------------------, 
Program 1. 
10 REM BENCHMARK 7 , 

Kil obaud 06 p66 
300 PRI NT"START" 
400 K=O 
430 DIM M(5 ) 
500 K= K+l 
510 A=K /2 *3+4-5 
520 GOS UB 820 
530 FOR L=1 TO 5 
·535 M(L) =A 
540 NEXT L 
600 IF K< 1000 TH EN 

500 
700 PRINT"END" 
800 END 
820 RETURN 

Program 2. 
SC R 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 

II 96 
( BEN CHMA RK 7 WITH IN TEGE R ARRAYS 
FOR TH DEFINI TI ONS DECI MAL 
: DI M <BU I LDS DUP , 2 * 2 + ALLO T DOES) ; 
: RANGE DUP ROT DUP ROT @ ) ; 

MFH 1/1 1/81) 

: RE AD RANGE I F " RANGE ERROR " CR DROP @ ( LE AV ES MAX DI M 
IF ERROR) ELSE 2 * + 2 + € ENDIF ; 

( RE AD WAN TS EL EME NT NAME , E. G. E M READ - LE AVES CONTE NTS) 
: ADD RANGE IF " RAN GE ERROR " CR DROP DROP ELSE 2 * 2 
+ + I ENDIF ; ( WANTS VA LUE ELEME NT NAME ) 
o VARIABL E K 0 VAR I ABLE A 

: START ." START", STO P." END " CR CR ; : GOSUB ; 
5 DIM M ( CR EATE ARRAY M WITH 5 ELEMENTS ) 
: K+ K @ 1 + DUP K ! ; ( INCR EMEN T VARIABLE 
: B7 STA RT 0 K ! BEGI N K+ DU P 2 I 3 * 4 + 5 

. 6 1 DO A @ I M ADD LOO P 1000 = UNTI L 

K BY ONE ) 
- A ! GOSUB 
STOP ; 

15 ;S 



■ fie LOmiiiOuore <Gazette

The Monthly User's Guide for VIC-20™ and 64™ Personal Computers

The Commodore'" Gazette, a monthly publication of COMPUTE! Publications, is a layman's

guide to consumer computing. Written for beginning and intermediate level owners and

users of the Commodore VIC-20 and 64 computers. Regular features include best seller lists

for recreational and educational software, reviews, new products, tutorials on home and

educational applications, and much more. Written for entertainment as well as teaching.

The Commodore ™ Gazette, while appealing to users wishing to learn more about pro

gramming and computers, has continuing appeal for those who simply want to obtain

maximum use from their computers in a non-rechnical way'

The Commodore ™ Gazette premieres with a May 1983 issue of an estimated 128 pages.

The paid circulation monthly will have a first issue estimated press run of 75,000 copies. Cover

price: $2. Annual subscription; $15.

To subscribe to The Commodore'" Gazette, call TOLL FREE 800-334-0868 (in NC or outside

the US, call 919-275-9809], or write to: The Commodore™ Gazette, P.O. Box 5406,

Greensboro, NC 27403, USA.

Other ihan as an independent supplier of quality products re- Commodore. VIC-20. and Commodore 64 are trademarks of

garding ihe Commodore personal computer systems. COMPUTE! Commodore Business Machines Inc., and/or Commodore

Publications is in no way associated with Commodore Business Electronics Limited.

Machines. Inc.

Spring releases from COMPUTE! Books.

January

COMPUTERS First Book OfAtari Graphics, $12.95.

Mapping The Atari, $14.95. A Definitive Reference

Manual and Resource Book on Atari BASIC.

February

Home Energy Applications, $14.95. Complete,

ready-to-use programs for home energy conservation.

Versions for VIC, Atari, Apple, TI-99/4A, PET/CBM,

Radio Shack Color Computer, OSI, and Commodore 64.

March &April

Machine Language For Beginners, $12.95. By

Richard Mansfield. For Atari, PET/CBM, Apple,

Commodore 64, and VIC.

Programmer's Reference Guide ForThe TI-99/4A,

$12.95. A tutorial sourcebook with sample programs

for ■beginning, intermediate, and advanced TI-99/4A

users.

COMVUTEPs First Book ofVIC Games, $12.95.

COlVLf UTiuJ's First Book ofAtari Games, $12.95.

For more information, or to order COMPUTE! Books call

toll free: 800-334-0868 (in NC or outside the US, call

919-278-9809).

COMPUTE!

Subscriber Services

Please help us serve you better, If you

need to contact us for any of the reasons

listed below, write to us at:

COMPUTE! Magazine

P.O. Box 5406

Greensboro, NC 27403

or call the Toll Free number listed below.

Change Of Address. Please allow us

6-8 weeks to effect the change; send

your current mailing label along with

your new address.

Renewal. Should you wish to renew your

COMPUTE! subscription before we

remind you to, send your current mailing

label with payment or charge number

or call the Toli Free number listed below.

New Subscription. Aone year (12 month)

US subscription to COMPUTE! is $20 (2
years, S36; 3 years, $54. For subscription

rates outside the US, see staff page).

Send us your name and address or call

the Toll Free number listed below.

Delivery Problems. If you receive dupli

cate issues o( COMPUTE!, if you experi

ence late delivery or if you have prob

lems with your subscription, please call

the Toll Free number listed below.

COMPUTE!

800-334-0868
In NC 919-275-9809
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The Commodore'MGazette 
The Monthly User's Guide for VIC -20 ™ and 64 ™ Personal Computers 

The Commodore ,. Gazene, a monthly publication of COMPUTE! Publications, is a layman's 
guide to consumer computing. Written for beginning and intermediate level owners and 
users o f the Commodore VIC -20 and 64 computers. Regular featu res include best seller lists 
for recreational and educational so ftware, reviews, new products, tutoria ls on home and 
educational applications, arid much more. Written for enterta inment as well as teaching, 
The Commodore ,. Gazene, while appealing to users wishing to learn more about pro
gramming and computers, has continuing appeal for those who simply want to obtain 
maximum use from their computers in a non-technical way: 
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price: S2. Annual subscription: SIS. 
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ElewonlCs Llmlled 

Spring releases from COMPUTE! Books, 

January 
COMPU:l'E!'s First Book OfAtari Graphics, $12.95. 
Mapping'The Atari, $14.95. A Definitive Reference 
Manual and Resource Book on Atari BASIC, 

February 
Home Energy Applications, $14.95. Complete, 
ready-to-use programs for home energy conservation. 
VerSions for VIC, Atari, Apple, TI -99/4A, PET/CBM, 
Radio Shack Color Com puter, OSI, and Commodore 64. 

March & April 

Machine Language For B.eginner s, $12.95. By 
Richard Mansfield, For Atari, PET/CBM, Apple, 
Commodore 64, and VIC. 
Programmer's Reference Guide For The TI-99/4A, 
$12.95. A tutorial sourcebook with sample programs 
for beginning, intermediate, and advanced TI-99/4A 
users. 
CDMPl1TE!'s First Book of VIC Games, $12.95. 
COMPUTE!'s First Book ofAtari Games, $ 12.95. 

For more information, or to order COMPUTE! Books call 
toll free: 800-334-0868 ( in NC or outside the US, call 
919-275-9809 ). 

COMPUTE! 
Subscriber Services 

Please help us seIVe you better. If you 
need to contact us for any of the reasons 
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CAPUTE!
Modifications Or Corrections To Previous Articles

Commodore 64 Sprite Editor

In the program from the December 1982 issue,

(p. 212), the following changes should be made:

LINE 74 - {F2} SHOULD BE {F3}

LINE 75 - {F3} SHOULD BE {F5}

LINE 76 - {F4) SHOULD BE {F7}

Also, the following modifications allow the

menu to reflect changes in the sprite color

options:

23 PRINT'l MC 0-"AS(PEEK(V+37) AND 15)

24 PRINT"2 SC -"AS(PEEK(V+41) AND 15)

25 PRINT"3 MC 1-"A$(PEEK(V+38) AND 15)

Atari TAG

Our thanks to reader Paul Havey who uncovered

a bug which causes unpleasant results in the Atari

version of TAG (October 1982, p. 76). Line 1090

should read as follows:

1090 DATA 26,208,142,9,212,162

VIC Pixelator

In Program 1 (October 1982, p. 144) the following

changes should be made:

LINE 140 - {F2} SHOULD BE {F3}

LINE 500 - {F2} SHOULD BE {F3J

LINE 510 - {F3} SHOULD BE {F5}

LINE 520 - {F4} SHOULD BE {F7}

Also, author James Calloway notes that, in

addition to the modifications noted last month in

Capute!, the following changes permit the pro

gram to run on a VIC with an 8K expander

added:

3570 IF S2>1 THEN POKE 36869,PEEK (36869) AND NO

T 15 OR 2:G0T0 160

3580 POKE 36869,PEEK(36869) AND NOT 15:GOTO 160

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program contains a typo, the correc

tion will appear on this page, usually within eight

weeks. If you have specific questions about items or

programs which you've seen in COMPUTE!, please

send them to Ask The Readers, P.O. Box 5406,

Greensboro, NC 27403.

VIC-20
SOFTWARE

SPECIALS VIC-20

NEW
A 100% machine code gime wilh colorful

graphics, music, sound and ■ lunny looking

turtle to entertain your entire family!

By Thomas Kim and Jimmy Huey ONLY SIS.95

FROM TRONIX

SWARM!

Another fast action game written

entirely in machine language from

Tromx. Insects invade your Vic!

Cassette S29.95

DUST COVERS - $7.95
For ViC-20 or Vic-64

' Waietpfool

■ Brown Cotof

' Commodore Logo

Protect yout investment'

FROM
MARTIAN

SOFTWARE

STAR COMMAND
' Iniergalactic Combat' ' Space Contact

■ All Machine Language

Cassette S16 95

<JT^ INTERESTING SOFTWARE
1 P 21101 S. Harvard Blvd.. Torrance. CA 90501

(213) 328-9422

Visa MC Check Motley Order Add S2 00 Postage 4 Handling

CA resioents add appropriate sales tax Dealer Inquirers Invited

Write for tree Catalog
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CAPUTE! 
Modiflcofions Or Corrections To PrevIous Articles 

Commodore 64 Sprite Editor 
In the program from the December 1982 issue, 
(p . 212), the following changes should be made: 
LI NE 74 - ( F2 ) SHOULD BE (F3 ) 
LINE 7 5 - (F 3) SHOULD BE ( F5 ) 
LINE 7 6 - (F4 ) SHOULD BE (F 7) 

Also, the following modifica tio ns allow the 
menu to refl ect changes in the sprite color 
options: 
23 PRINT"l 
24 PRINT"2 
25 PR I NT" 3 

AtariTAG 

MC 0-"A5 (PEE K( V+3 7 ) AND 15 ) 
SC - Ii A$ ( PEEK(V+41) AND 15 ) 
MC 1-"AS (PEEK(V+3 8) AND 15 ) 

Our thanks to reader Paul Havey who uncovered 
a bug which causes unpleasant results in the Atari 
version ofT AG (October 1982, p . 76). Line 1090 
should read as follows: 
1090 DATA 26,208,142, 9 ,212,162 

VIC Pixelator 
In Program 1 (October 1982, p. 144) the fo llowing 
changes should be made: 
LINE 140 - (F2 ) SHOULD BE (F 3 ) 
LINE 500 - (F2 ) SHOULD BE (F 3) 
LINE 51 0 - (F3 ) SHOULD BE (F 5) 
LINE 520 - (F4 ) SH OU LD BE ( F7 ) 

Also, au thor James Ca lloway notes that, in 
addition to the modifications noted las t month in 
Capute!, the following changes permit the pro
gram to run on a VIC with an 8K expander 
added : 
3 570 IF 52 >1 TH EN PO KE 36 86 9,PEEK(36869) AND NO 

T 15 OR 2:GOTO 1 60 
35 80 POKE 36869 ,PEE K(368 6 9 ) AND NOT 15:GOTO 16 0 

We regret that we are " 0 10llger able to respolld to 
individual inquiries nbout programs, products, or 
services appearillg ill COMPUTE! dlle to illcreasillg 
publicat ion activity. 011 those infreque1l1 occasioll s 
whell a published program cOlltaill s a typo, the correc
tioll will appear a ll this page, Ilsllally with ill eight 
weeks. If YOIl have specific qllestioll s abollt items or 
programs which YO II 've see" ill COMPUTE!, please 
selld them to Ask The Readers, P.O. Box 5406, 
Greellsboro, NC 27403. 

VIC-20* SOFTWARE 
SPECIALS VIC-20* 

N E W 
II 100% mlenlne code gem. Wllh color .,," 
IIrlphlc., mu.rc . l o und and a lunny look ing 
IUIII' to ,ntlr"ln your , nllfl fl mlly! 

~ ...... T.,.om . .. . . " .m •. ".'.".m.m.' ".'." .. O.NL. '.'." ... ,. 
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FROM TRONIX 

SWARM 

DUST COVERS - $7.95 
For VIC·lO or VIC·54 

• Walerproot 
· Brown Color 
• Commodore Logo 

Protect your Investment l 

Another 'ast action game written b-"'-:r--r'--.f-+-"""....::,"""~ 
entirely in machine language 'rom 1""-....,.-4;""-7;=-.7; ..... .7....--'1 
Tronu!.. Insects Invade your VIC! STAR COMMAND 

• IntergalaCllc Combat' • Space Centhcl 
Cassette • .• 529. 95 • All Machine Language 

Visa MC ChecklMoney Order 
CA residents add appropllate sales tax 
Wnte lor flee Catalog 

Cassene . $16.95 

Add S2_00 Postage & Handhng 
Dealer IflQullefS InVited 



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:

February 1981: Simulating PRINTUSING,

Using the Atari as a Terminal for Telecom

munications, Attach a Printer to the Atari,

Double Density Graphing on Cl P, Commo

dore Disk Systems, PET Crash Prevention,

A 25* Apple II Clock.

May 1981: Named GOSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and S, 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 Joysrick 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.

October 1981: Automatic DATA State

ments for CBM and Atari. VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

December 1981: Saving Fuel $$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers), Maze Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January 1982: Invest (multiple computers).

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, Superfont: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February 1982: Insurance Inventory

(multiple computers), Musical Transposition

(multiple computers). Multitasking

Emulator (multiple computers), Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple, Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC Starfight Game, CBM BASIC

4.0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ultracuhe 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.

May 1982: VIC Meteor Maze Game, Atari

Disk Drive Speed Check, Modifying Apple's

Floating Point BASIC, Fast Sort For PET/

CBM, Extra Atari Colors Through Artifact-

ing, Life Insurance Estimator (multiple

computers), PET Screen Input, Getting The

Most Out Of VIC's 5000 Bytes.

June 1982: Outpost Game (multiple com

puters), Apple Pascal Lister, Income Property

(multiple computers), VIC Intelligent Video

disc System, Atari Disk Operating Systems,

PET/Apple Search, A Self-modifying Atari

P/M Utility, Use Atari Joysticks with VIC,

VIC/PET Program Transfers.

July 1982: Gold Miner Game (Atari and

VIC), IRA Planner (multiple computers),

Atari Video Graphics, Apple DOS Changer,

Super QuadraPET, VIC Overview, Maze

Race (multiple computers). Direct Access

File Editor (PET and Atari), VIC Super

Expander Memory Map, Using The 6560

Video Interlace Chip, PET Compactor,

Headless FORTH Metacompilation, Test

RAM Nondestructively (multiple computers).

August 1982: The New Wave Of Personal

Computers, Household Budget Manager

(multiple computers), Word Games (multifile

computers), Color Computer Home Energy

Monitor, Intelligent Apple Filing Cabinet,

Guess That Animal (multiple computers),

PET/CBM Inner BASIC, VIC Communica

tions, Keyprint Compendium, Animation

With Atari, VIC Curiosities, Atari Substring

Search, PET and VIC Electric Eraser.

September 1982: Apple and Atari and the

Sounds of TRON, Commodore Automatic

Di.sk Boot, VIC Joysticks, Three Atari GTIA

Articles, Color Computer Graphics, The

Apple Pilot Language, Sprites and Sound on

the Commodore 64, Peripheral Vision Exer

ciser (multiple computers), Banish INPUT

Statements (multiple computers), Charades

(multiple computers), PET Pointer Sort,

VIC Pause, Mapping Machine Language,

Editing Atari BASIC With the Assembler

Cartridge, Process Any Apple Disk File.

Home and Educational COMPUTING!

(Fall 1981 and Summer 1981 -count as one

back issue): Exploring The Rainbow

Machine, VIC As Super Calculator, Custom

Characters, Alternate Screens, Automatic

Line Numbers, Using The Joystick (Spacewar

Game), Fast Tape Locater, Window, VIC

Memory Map.

Back issues arc S3 each or six [or S 15.

Price includes freight in the L'S. Outside

the IS add SI per magazine ordered For

surface postage. S4 per magazine lor 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 arc some of the applicat ions, tutori als, 
and games from available back issues of 
COMPUn!. Each issue contains much , 
much more than there's space here to list, 
but here arc some highlights: 

February 1981, Simulating PRINT USING , 
Using the Atari as a T enninai for Telecom· 
municarions, Attach a Printer ro the Acari , 
Double Density G raphing on C l P, Commo
dore Disk Systems, PET Crash Prevention, 
A 25¢ Apple II C lock. 

May 1981, Named GOSUBIGOTO in 
Applesoft, Genera ting Lower Case Tex t on 
Apple II, Copy Arari Screens to the Primer, 
Disk Direccory Printer for Acari, Realtime 
C lock on A tari , PET BASIC Delete U tiH ty, 
PET Calculated Bar Graphs, Running 40 
Column Progrnms on a C BM 8032. 

June 1981: Computer Using Educators 
(C UE) on Software Pricing, Apple II Hires 
Character Gcnerawf, Ever- expand ing 
Apple Power, Color Burst fo r A tari , Mixing 
Atari G raph ics Modes 0 and 8. Reloca ting 
PET BASIC Programs, An Asscmblcr In 
BASIC for PET, Q uadrnPET, Multitasking? 

July 198 1: Home Heating and Cooling. 
Animating Integer BASIC Lores G raphics , 
The Apple Hires Shape Writer , Adding a 
Voice T rac k to Acari Programs, Machine 
Language A tari joystick Driver, Four Screen 
Utilities for [he PET, Saving Machine 
Language Programs on PET Tape Headers, 
Commodore RO M Systems, The Voracious 
Buuerily on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Cassen c T ape Monitor for the Apple, Easy 
Reading of the Atari j oystick, Blockade 
Game for the Amri , Atari Sound Utiliry, 
The C BM "Fat 40," Keyword for PET, CBMI 
PET Loading, Chaining, and O verlaying. 

October 1981: Automatic DATA Sta te~ 
ments for C BM and Atari. VIC News, 
Undeletable Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switching C leanl y 
from Text to G raphics on Apple , A cari 
Casseue Boot~ (apes, A cari Variable Name 
Utility . A cari Program Library, T rain your 
PET to Run VIC Programs, Interface a BSR 
Remote Contro l System to PET, A General 
Purpose BCD to Binary Routine , Converting 
to Fat-40 PET. 

December 1981: Saving Fuel $$ (Multiple 
Computers : vers ions fo r Apple, PET, and 
Atari), Unscramble Game (multiple 
computers), Maze G enerator (multi ple 
computers). Animating Applesoft Graphics , 
A Simple Printer Interf'lce for the Apple II, 

A Simple Ata ri Wordproc.essor, Add ing 
High Speed Vertica l POSitioning to Atari PI 
M Graphics, OSI Supercursor, A Look At 
SuperPET, Supermon for PET/CBM, PET 
Mine Maze Game. 

January 1982: Invest (multiple computers), 
Developing a Business A lgOrithm (multiple 
computers), Apple Addresses , Lowercase 
wich Unmodified Apple , C ryptogram Game 
fo r Acari, Superfont : Design Special 
C haracrer Sets on Atari, PET Repairs fo r 
[he A mateur . Micromon for PET, Self~ 
modify ing Programs in PET BASIC , Tiny~ 

mon: a VIC Monitor, Vic Color T ips, VIC 
Memoty Map, ZAP, A VIC Game. 

February 1982: Insurance Inventory 
(multiple computers), Musical Transposition 
(multiple computers) . Multitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC , Plo tting 
Polar G raphs on Apple, Acari PIM Graphics 
Made Easy, Atari PILOT, Put A Rainbow 
in your Atari , Marquee fo r PET, PET Disk 
Disassembler, VIC Paddles and Keyboard, 
VIC Timekeeping. 

March 1982: Word Hunt Game (multiple 
computers), Infinite Prec ision Multiply 
(multiple computers) , A cari Concentration 
Game, VIC Starfight Game, C BM BASIC 
4.0 To Upgrade Convers ion Kit , Apple 
Addresses, VIC Maps, EPRO M Reliabili ty, 
A cari G host Programming, Acari Machine 

. Language Sort, Random Music Compos ition 
on PET, Comment Your Apple II Catalog. 

April 1982: T rack Down T hose Memory 
Bugs (multi ple computers), Shoor ing Stars 
G ame (multi ple computers) , Inte ll igent 
Input Subroutines (multi ple computers). 
U ltracubc fo r Aca ri, C ustomiz ing Apple's 
Copy Program. Using PET /CBM In The 
High School Physics Lab, G rading Exams 
on a Mic rocomputer (mult iple compurers), 
Aca ri Mailing Lisr, Renumber VIC Programs 
The Easy Way, Browsing the VIC C hip. 
Disk C heckout for PET/CBM. 

May 1982 : VIC Metl!or Maze Game. Atari 
Disk Dri ve Speed C heck, Modifying Apple's 
Floating Point BASIC . Fast Sort For PETI 
CBM, Ex tra Ata ri Colors Through Artifac{~ 
ing, U fl! Insllrance Est imator (mult ip le 
compurers), PET Screen Input , Getting The 
Most O ut Of VIC's 5000 Bytes. 

June 1982: O Utpost Game (muh iple com
puters), App le Pascal Lister . Income Property 
(mult iple computers) , VIC Inrell igenr V ideo~ 
disc System, A cari Disk Opera ting Systems, 
PETIApple Sea rch, A Self-mod ifyi ng Aca ri 
PIM Util ity. Use Arari Joyst icks with VIC, 
VICJPET Program Transfers. 

July 1982 : Gold Miner Gaml! (Atari and 
VIC ), IRA Planner (mult iple computers), 
Atari Video G ra phics, Apple 005 Changer, 
Super Q uad raPET, VIC Overview, Maze 
Race (multiple computers). Di rl!ct Access 
File Edi tor (PET and Atari) , VIC Super 
Expander Memory Map, Using The 6560 
Video il'\ terface C hip. PET Compactor. 
Headless FORTH Metacompilat ion , Test 
RAM Nondesrfilct i ve l ~' (multi ple computers ). 

August 198 2: The New Wave O f Personal 
Compu rers, Household Budget M<l n<lge r 
(mul tip le computers), Word Games (multiple 
computers ). Color Computer Home Energy 
Moni tor. Inte ll igent Apple Filing Cabinet, 
G uess T hat Animal (mult iple computers). 
PET/C BM Inner BAS IC . VIC Comlllunica
rion~ , Kl! yprint Compt:ndium, Animarion 
\Y/ irh At:l ri. VIC C llrios iries. Ara ri Substring 
Search, PET and VIC E I ~ctric Eraser. 

September 198 2: Apple and Atari and the 
Sounds of TRON . Cmllmodore Automat ic 
Disk Boot , VIC joysticb. T hree Aca ri GTIA 
A rt ic les, Color C(lmputl! r G raphics. The 
Appll! Pilot L<lnguagc , Sprit l!S and Sound on 
the Commodore 64. Periph l!rn l Vision Exer
ciser (multip le compurers) , Ba nish IN PUT 
Sra re llll! n rs (multi ple computers), C harades 
(mul tip le compu ters), PET Poi nler S()f{, 
VIC Pause, Mapping Machine Language, 
Editing A tari BA SIC W ith thl! Assembler 
C artridge, Process Any Apple Disk File. 

Home and Educational COMPUTING! 
(Fall 198 1 and Summer 198 1 - count as one 
back issue): Exploring T he Rninbow 
Machine . VIC As Super C alculato r, C ustom 
C haracters , A lternate Screens. Automatic 
Line umbers, Usi ng The joyst ick (Spacewar 
Game). Fast Tape Locater, Window. VIC 
Memory Map. 

Bad issues arc S:i each 01- ~ i :o.: fo r 15. 
Pric.;e ind udes fre ight ill til e US. Outside 
the US add I per magazine ordered for 
sur face postage. 4 pe r Il Hl!:f<.lZine rOl-ail· 
mail postage. All back issues sul~jecllO 
aV;l ilabi li t), . 

In the Continental US call 

TOLL FREE 800-334-0868 
(In NC Call 919-275-9B09) 

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. Norch Caro lina Residents add 4% 
sales tax. 
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HowToType COMPUTERS Programs

Many of the programs which arc listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800

Characters in inverse video will appear like: in i i i i !■ n i i n

Enter these characters with the Atari logo key, {A.).

t*i«n you s« Type 5m

«CLEAH> ESC SHIFT < K

CUP> ESC CTRL - f

<DONN> ESC CTRL - +

(LEFT> ESC CTRL + «■

CRIGHT> ESC CTRL * -»

IBflCK S> ESC DELETE 4

(DELETE) ESC CTRL DELETE U

tINSERTJ ESC CTRL INSERT U

{DEL LINE) ESC SHIFT DELETE D

<INS LINE) ESC SHIFT INSERT 13

CTABJ ESC TAB ►

{CLR TAB) ESC CTRL TAB Q

{SET TAB) ESC SHIFT TAB D

{BELLJ ESC CTRL 2 Q

<ESC) ESC ESC fc

Clear Scrwn

Cursor Up

Cursor DoHn

Cursor Left

Cursor Right

Backspace

Del at I; character

Insart character

In5art line

TAB fci-y

Clear tab

Set t.ib stop

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. fT

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as 110

SPACES), 13 LEFT J, 120 R}, etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, ( n ) means to

enter a reverse-field heart with CTRL-comma, ( 5n>|) means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC
Generally, any PET/CBM/VIC program listings will contain

bracketed words which spell out any special characters:

(DOWN I would mean to press the cursor-down key;

f 3DOWN 3 would mean to press the cursor-down key three

times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listing. For example, S would mean to

type the S key while holding the shift key. This would result

in the "heart" graphics symbol appearing on your screen.

Some graphics characters are inaccessible from the keyboard

on CBM Business models (32N, 8032).

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 HAY HIT ANY OF THE KEYS

ON YOUR KEYBOARD."

shows that the program's author intended for you to type

two spaces after the word GAME.

All Commodore Machines

ClearScreen {CLEAR}

Home Cursor ( HOME 1

CursorUp {UP}

Cursor Down {DOWN}

CursorRight [RIGHT}

Cursor Left {LEFT}

Insert Character { INST}

Delete Character {DEL}

Reverse Field On {RVS]

Reverse Field Off {OFF}

Function Two

Function Three

Function Four

Funcfion Five

Function Six

Function Seven

Function Eight

IF2J

[F3J

(F4}

{F5}

{F6}

{F7J

(F8J

Any Non-implemented
Function {NIMj

VIC/CBM 64 Conventions

SetColor To Black {BLK}

Set Color To White {WHT}
SetColorToRed {RED}

SetColor ToCyan {CYN}

Set Color ToFurple { PUR}

Set ColorTo Green {GRN}

SetColorToBlue {BLU}
Set ColorTo Yellow j[YEL}
FunctionOne {Fl]

To enter any color code, hold down CTRL and press the

appropriate color key. Use CTRL-9 for RVS on and CTRL-0

for RVS off.

803 2/Fat 40 Conventions

SetWindowTop {SET TOP} Erase To Beginning! ERASE BEG}

SetWindowBottomf SET BOT} Erase To End {ERASE END}

ScrollUp {SCR UP} ToggleTab {TGL TAB}
Scroll Down {SCR DOWN} Tab {TAB}

InsertLine {INST LINE} EscapeKey {ESC}
DeleteLine {DEL LINE}

When you see an underlined character in a PET/CBM/VIC

program listing, you need to hold down SHIFT as you enter

it. Since the VIC-20 and Commodore 64 have fewer keys

than the PET/CBM, some graphics are grouped with other

keys and have to be entered by holding down the Commodore

key. If you see any of the symbols in the left column under

lined in a listing, hold down the Commodore key and enter

the symbol in the right column. Just use SHIFF to enter all

other underlined characters.

1 E1

#

$

%
'

&

\

1

7

(

)

K

I

T

(a

G

M

#

-

F

B

£

SHIFT-£

f

_

=

<

>

1

*

+

0

*

PI

s

z

X

c

V

D

P

N

Q
A

2

3

4

5

6

7

8

9

(a

[

1

R

W

H

)
L

Y

U

I

SHIFT*

SHIFT +

SHIFT-

Apple II / Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in brackets, such as f D) for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

TRS-80 Color Computer

No special characters are used, other than lowercase. When

you see letters printed in inverse video (white on black),

press SHIFT-0 to enter the characters, and then press SHIFT-0

again to return to normal uppercase typing.

Texas Instruments 99/4

No special control characters are used. Enter all programs

with the ALPHA lock on (in the down position). Release the

ALPHA lock to enter lowercase text.

TimexTS-1000, Sinclair ZX-81
Study your computer manual carefully to see how to enter

programs. Do not type in the letters for each command,

since your machine features single-keystroke entry of BASIC

commands. You may want to switch to the FAST mode

(where the screen blanks) while entering programs, since

there will be less delay between lines. (If the blanking screen

bothers you, switch to the SLOW mode.)

How To Type COMPUTE!'s Programs 
Many of the programs which are lis ted in COMPUTE! contain 
special control characters (cursor control, color keys, inverse 
video, etc.). To make it easy to tell exactly whatlo type when 
entering one of these programs into your computer, we have 
established the following listing conventions. There is a 
separate key (or each computer. Refer to the appropriate 
tables when you comeacrass an unusual symbol in a program 
listing. If you are unsure how to actua lly enter a control 
character, consult your computer's manuals. 

Atari 400/S00 
Characters in inverse video will appear like: OC::l!li"Mi_' ,*1fM 

Enter these characters with the Atari logo key, ·{ ...... l . 
Nh." you .... Type s.e 

{CLEAR} ESC SHIFT < 1'5 Cle.r Scr..-n 
(LF) ESC CTRL - .,. Curaor Up 
{DO .. .., ESC CTRL - .. Cursor 0.0.., 
(LEFT) ESC CTRL + .. Cursor Left. 
(RIBHT) ESC CTRL • .. Cursor Ri ght 
(BACK S) ESC DELETE <4 S.ck.".c. 
{DELETE) ESC CTRL DELETE a Delet. ch.r.ct.,.. 
<INSERT> ESC CTRL INSERT U In..,.t c har act.,.. 
(DEL LUrE) ESC SHIFT DELETE D Delet. li n e 
<INS LINE} ESC SHIFT INSERT D Insert line 
(TAB) ESC TAB ~ TAB k.-y 
{CLR TAB} ESC CTRL TAB a Cl..... tab 
(SET TAB) ESC SHIFT TAB D s.t tab stap 
(BELL) ESC CTRL 2 ~ Ring buzz..,.. 
(ESC) ESC ESC " ESCap. key 

GraphicS charac ters, such as CfRL-T, the ball character . will 
appear as the " no rmal" letter enclosed in braces, e.g. fT 

A series of identical control characters, such as 10 spaces, 
three cursor-lefts, or 20 crRL-R's, will appear as no 
SPACES), 13 LEFT)I, 120 R), etc. [f the cha racler in braces is 
in inverse video, tha t character or characters should be e n
tered w ith the Atari logo key. For example. 1111 means to 
enter a reverse-field heart with CTRL-comma, {SmlJ means to 
enter five inverse-video CfRL-U's. 

Commodore PET/CBMMC 
Generally, any PET/CBMIVlC program listings will contain 
bracketed words which spell out any special characters: 
I DOWN I would mean to press the cursor-do'wn key; 
{3DOWN} would mean to press the cursor-down key three 
times. 

To indicale that a key should be s/rifted (hold down the 
SHIFT key while pressing the other key), the key would be 
Wlderlined in our listing. For example. ~ would mean to 
type the S key while holding the shift key. This would resuli 
in the "heart" graphics symbol appearing on your screen. 
Some graphics characters are inaccessible from the keyboard 
on CBM Business models (32N, 8032). 

Sometimes in a program listing, especially within quoted 
text w hen a line runs over into the next line, it is difficult to 
tell where the first line ends. How many times shou ld you 
type the SPACE bar? In our convention, when a line breaks 
in this way, the - symbol shows exactly where it broke. For 
example: 

1ge PRINT - TO START THE GAME 
YOU MAY HIT ANY OF THE KEYS 
ON YOUR KEYBOARD ." 

shows that the program's author intended for YOll to type 
two spaces after the word GAME. 

All Commodore Machines 
ClearScreen (CLEAR) 
Home Cursor ( HOME) 
Cursor Up (Up) 
Cursor Down { DOWN} 
Cursor Right (RIGHT) 

Cursor left {LEFT} 
Insert Character {INST} 
Delete Character {DEL} 
Reverse Field On {RVS} 
Reverse Field Off (OFF) 

V1C/CBM 64 Conventions 
Sel ColorTa Black {BLK} 
Sci ColotTa While {WHT} 
SctColorToRed {REO} 
SetColotToCyan {CYN} 
Set ColotTa Purple {PUR} 
SetColorToGreen {GRN} 
SCIColorToBlue {BLU} 
Sci ColotTo Yellow {YEL} 
function One (F l} 

Function Two l F2} 
Function Three {F 3} 
Function Four {F4} 
Function Five {FS} 
Function Six { F6} 
Function Seven (F7) 
Function Eight {Fa} 
Any Non-implemented 

Function {NIM} 

To e nter any colo r code, hold down CfRL and press the 
appropriate color key. Use CfRL·9 for RVs on and CfRL·O 
for RVS off. 

80321Fal40 Conventions 
SCi Window Top {SET TOP} EraseToBeginninglERASE BEG} 
Set Window Boltom{ SET BOT} ErascTo End { ERASE END} 
Scroll Up {SCR UP} Togg)e Tab {TG L TAB} 
Scroll Down {SCR DOWN I Tab {TAB} 
Insert Line {INST LINE} Escape Key {ESC} 
Delete Line {DEL LINE} 

When you see an underlined character in a PET/CBMIVIC 
program listing. YOll need to hold down SHIFf as you enter 
it. Since the VIC-20 and Commodore 64 have fewer keys 
than the PFf/CBM, some graphics are grouped with other 
keys and have to be entered by hold ing down the Commodore 
key. If you see any of the symbols in the left column under
lined in a listing, hold down the Commodore key and enter 
the symbol in the right column . Just use SH IFT to enter all 
other underlined characters. 

K - . 1 E 
I t PI 2 R 

# T S 3 W 
$ 0- z 4 H 
% G ; X S J 

M < C 6 L 
& # > V 7 Y 
\ , 0 8 U 

F I P 9 I 
? B • N (OJ SHIFT· 
( £ + Q r SHIFT + 
) SHIFT·£ 0 A 1 SHlFT-

Apple II 1 Apple II Plus 
A LI programs are in Applesoft BASIC, unless otherwise 
sta ted. Control characters are printed as the "norma '" char
acter enclosed in brackets, such as I D I for CTRL-D. Hold 
down CTRL w hile pressing the control key. You will no t see 
the special cha racter on the screen . 

TRS-SO Color Computer 
No speciaJ characters are used, other than lowercase. When 
you see letters printed in inverse video (white on black), 
press SH1Ff~0 to enter the characters, and then press SHlFT-O 
again to return to normal upperCclse typing. 

Texas Instruments 99/4 
No special control characters are used. Enter all programs 
with the ALPHA lock on (in the down position). Release the 
ALPHA lock to enter lowercase text. 

Timex TS-1000, Sinclair ZX-S1 
Study your computer manual carefully to see how to enter 
programs. Do not type in the letters (or each command, 
since your machine features single-keystroke entry of BASIC 
commands. You may want to switch to the FAST mode 
(where the screen blanks) while e nte ring programs, since 
there witl be less delay between lines. (If the blanking screen 
bothers you, switch to the SLOW mode.) 



A Beginner's Guide

To Typing In Programs

What Is A Program?

A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easy to learn and is built into most com

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs

Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e.g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as "O" for the numeral "0", a lowercase "]"

for the numeral "1", or an uppercase "B" for the

numeral "8". Also, you must enter all punctuation

such as colons and commas just as they appear in

the magazine. Spacing can be important. To be

safe, type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "{DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to the appropriate key for your com

puter. For example, if you have an Atari, refer to

the "Atari" section in "How to Type COMPUTEI's

Programs."

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen

may go blank. Don't panic - no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review
1) Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2) Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3) Make sure you've entered statements in brac

kets as the appropriate control key (see "How To

Type COMPUTEI's Programs" elsewhere in the

magazine.)

We regret that we are no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions'

when a published program contains a typo, the correc

tion will appear on this page, usually within eight

weeks. If you have specific questions about items or

programs which you've seen in COMPUTE!, pietist'

send them to Ask The Readers, P.O. Box 5406,

Greensboro, NC 27403.

A Beginner's Guide 
To TYI=.ing In Programs 

What Is A Program? 
A computer cannot perform any task by itself. 
Like a car without gas, a computer has potential, 
but without a program, it isn't going anywhere. 
Most of the programs published in COMPUTE! are 
written in a computer language called BASIC. 
BASIC is easy to learn and is built into most com
puters (on some computers, you have to purchase 
an optional BASIC cartridge). 

BASIC Programs 
Each month, COMPUTE! publishes programs for 
many machines. To start out, type in only pro
grams written for your machine, e.g., "TI Version" 
if you have a TI-99/4. Later, when you gain ex
perience with your computer's BASIC, you can 
try typing in and converting certain programs 
from one co!?puter to yours. 

Computers can be picky. Unlike the English 
language, which is full of ambiguities, BASIC 
usually has only one "right way" of stating some
thing. Every letter, character, or number is signif
icant. A cornmon mistake is substituting a letter 
such as "0" for the numeral "0", a lowercase "I" 
for the numeral "1", or an uppercase "B" for the 
numeral "8". Also, you must enter all punctuation 
such as colons and commas just as they appear in 
the magazine. Spacing can be important. To be 
safe, type in the listings exactly as they appear. 

Brackets And Special Characters 
The exception to this typing rule is when you see 
the curved bracket, such as "{DOWN}". Any
thing within a set of brackets is a speciaJ character 
or characters that cannot easily be listed on a print
er. When you come across such a special state
ment, refer to the appropriate key for your com
pute r. For example, if you have an Atari, refer to 
the" Atari" section in "How to Type COMPUTE!'s 
Programs ." 

About DATA Statements 
Some programs contain a section or sections of 
DATA statements. These lines provide informa
tion needed by the program. Some DATA state
ments contain actual programs (called machine 
language); others contain graphics codes. These 
lines are especially sensitive to errors. 

If a single number in any one DATA statement 
is mistyped, your machine could " lock up," or 
"crash." The keyboard, break key, and RESET (or 
STOP) keys may all seem "dead," and the screen 

may go blank. Don't panic - no damage is done. 
To regain control, you have to turn off your com
puter, then turn it back on. This will erase what
ever program was in memory, so always SAVE a 
copy of your program before you RUN it. If your 
computer crashes, you can LOAD the program 
and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RUN. 
The error message may refer to the program line 
that READs the data. The error is still in the DATA 
statements, though . 

Get To Know Your Machine 
You should familiarize yourself with your com
puter before attempting to type in a program. 
Learn the statements you use to store and retrieve 
programs from tape or disk. You'll want to save a 
copy of your program, so that you won't have to 
type it in every time you want to use it. Learn to 
use your machine's editing functions. How do 
you change a line if you made a mistake? You can 
always retype the line, but you at least need to 
know how to backspace. Do you know how to 
enter inverse video, lowercase, and control char
acters? It's all explained in your computer's 
manuals. 

A Quick Review 
1) Type in the program a line at a time, in order. 
Press RETURN or ENTER at the end of each line. 
Use backspace or the back arrow to correct 
mistakes. 
2) Check the line you've typed against the line in 
the magazine. You can check the entire program 
again if you get an error when you RUN the 
program. 
3) Make sure you've entered statements in brac
kets as the appropriate control key (see "How To 
Type COMPUTE!'s Programs" elsewhere in the 
magazine.) 

We regret that we are 110 10llger able to respond to 
individual inquiries about programs, products, or 
services appearillg ill COMPUTE! dlle 10 increasillg 
publicalioll aclivihj. 011 those infreqllenl occasioll' 
whell a published program cOlllaills a typo, the correc
lion will appear all Ihis page, usually with ill eight 
weeks. If you have specific questiolls about ilems or 
programs which you've seell ill COMPUTE!, please 
selld tllflll 10 Ask The Readers, P.O. Box 5406, 
Greensboro, NC 27403. 
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COMPUTERS
First Book Of Atari

Author: COMPUTE! Magazine contributors

Price: Si 2.95

On Sale: Now Introd

Since their introduction in late 1979, the

Atari 400/800 microcomputers have

proven to be among the most popular

personal computers ever made.

COMPUTE! Magazine, one of the top

publications in personal computing,

was among the first to recognize the

potential of the Atari computers and

started regularly covering them from

the beginning. Since then, COMPUTE!

has published hundreds of articles on

the Ataris and has become an indis

pensable resource for thousands of

Atari users.

Most of those Atari users, however,

joined the magazine's readership

months after those early issues ap

peared. Many of those issues are now

out of print. To satisfy the demand for

those early articles, the magazine's

editors have compiled the best of them

into COMPUTEI's First Book OfAtari.

In 192 pages, spiral bound for easy

access to program listings, COMPUTEI's

First Book OfAtari includes chapters

such as "Getting To Know Your Atari,"

"Beyond The Basics," "Graphics,"

"Programming Hints," "Applications,"

and "Peripheral Information." Informa

tive articles concisely edited for smooth

reading describe how Atari users can

design their own graphics modes, add

voice tracks to programs, and debug

programming errors. There's even the

classic article, on player/missile graphics

by Atari's own Chris Crawford

As a bonus, the book also includes

previously unpublished information

such as a memory map.

And like COMPUTE! Magazine

itself, COMPUTEI's First Book OfAtari is

written and edited to be useful to all

computer enthusiasts - beginners and

experts alike.

At only $12.95, less than most

computer manuals, COMPUTEI's First Book OfAtari is

among the best resources an Atari owner can buy.
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Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868.

In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books. P.O. Box 5406,

Greensboro, NC 27403.
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COMPUTERS

First Book Of VIC
Authors: COMPUTE! Magazine

contributors

Price: SI 2.95

On Sale: Now

Introduction

Chapter One: Getting Started.
3 The Story Of The VIC

11 Computer Genesis:
From Sticks And Stones To VIC

20 Super Calculator
24 Large Alphabet
26 Using A Joystick .'.'
39 Extended Input Devices-

Paddles And The Keyboard
46 Game Paddles

Robert Lock

Michael S. Tomczyk

Dorothy Kunkin Heller / David Thornburg
Jim Butterfield

Doug Ferguson

David Maimberg

Mike Bassman / Salomon Lederman

3

78 Alphabetizer

SO Count The Hearts

97 Tram Your PET To Run VIC Programs'
99 User Input y

103 Amortize
106 Append '"'
'09 Printing The Screen
113 The Confusing Quote
»15 Alternate Screens .
119 Timekeeping .. "

J2S ^number BASIC Lines The Easy Wav'
1*7 Automatic Line Numbers
129 Putting The Squeeze On Your VIC 20-

Jet'in9 The Most Out Of 5000 Bytes
A,i Easy Way To Relocate VIC Programs
On Oh C

Dub Scroggin
David R. Mizner

Jim Wilcox

JameS P"
. Lyle Jordan

Wayne Kozun
Amihai Glazer

Wayne Kozun
C. D. Lane

Charles Brannon
Jim Butterfield

Keith Schleiffer
Charles H Gould

' Jim w'Icox

Finally, it's VIC's turn!

Users of other popular personal

computers have been enjoying their

COMPUTE! Books: COMPUTED

First Book OfPET/CBM ...the First

Book OfAtari ...the Second Book Of

Atari... Programming The PET/CBM...

and others.

Now, there's a book devoted

exclusively to the Commodore VIC-

20 computer: COMPUTE! s FirstBook

OfVIC

The editors of COMPUTE!

Magazine - the leading resource for

the VIC-20 - gathered together the

best VIC-20 articles published since

the summer of 1981 and added

some new material. The result is

more than 200 pages of valuable

information - information that goes

beyond the instruction manuals. In

the COMPUTE! tradition, it is care

fully edited to be easily understood

and useful for beginners and experts

alike.

COMPUTERS First Book Of VIC

is spiral-bound to lie flat, and

includes ready-to-type program

listings and articles such as "The

Joystick Connection: Meteor Maze,"

"STARFIGHT3," "Train Your PET To

Run VIC Programs," "Renumber

BASIC Lines The Easy Way," "High

Resolution Plotting," "Custom Char

acters For The VIC," "VIC Memory -

The Uncharted Adventure," and "A

Simple Monitor For The VIC."

At only S12.95, less than most

computer manuals, COMPUTER'S First Book Of VIC

is among the best resources a VIC user can own.

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868.

In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406

Greensboro, NC 27403.
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154 VIC Color Tips ... .
157 The Window [[""
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211 Index
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Memory Map Above Page Zero David Barron /Michael Kleinert

Jim Sutterfield

Jim Burterfield
Russell Kavanagh

i'n ^!™V-.The ^charted A*en,u,e

Directly Into Your VIC-20

Add S2 shipping and handling. Outside the U.S. add S5 for air mail. %2 for surface mail. All orders prepaid, U.S. funds only.

COMPUTEt's 
First Book Of VIC 

Authors: COMPUTE! Magazine 
contributors 

Price: S 12.95 
On Sale: Now 
Finally, it's VIC's turn! 

Users of other popular personal 
computers have been enjoying their COMPUTE! Books: COMPUTE!'s 
First Book Of PETICBM ... the First Book Of ACari ... the Second Book Of Atari ... Programming The PET ICBM ... 
and others. 

Now, there's a book devoted 
exclusively to the Commodore V1C-20 computer: COMPUTEI's First Book 
OfVlC. 

The editors of COMPUTE! 
Magazine - the leading resource for the VIC -20 - gathered together the best VIC -20 articles published since 
the summer of 1981 and added 
some new materia l. The result is 
more than 200 pages of valuable 
information - information that goes beyond the instruction manuals. In the COMPUTE! tradition, it is care
fully edited to be easily understood and useful for beginners and experts 
alike. 

COMPUTErs First Book Of vic 
is spiral-bound to lie flat and 
includes ready-to-type program 
listings and articles such as "The Joystick Connection: Meteor Maze," "STARFIGHT3," "Train Your PET To Run VIC Programs," "Renumber 
BASIC Lines The Easy Way," " High Resolution Plotting," "Custom Char
acters For The VIc''' 'VIC Memory The Uncharted Adventure," and "A 
Simple Monitor For The VIC." 

v Inrroduc[Jon .. 
.. Robert lock 

Chapter One: Getting Started. 
3 The Story or The VIC 11 Computer GenesIs' ................ . M ichael S. Tomczyk 

From Sticks And Stones To VIC 
20 Super Calculator 24 Large Alphabet .... ..... . . 
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At only S 12.95, less than most computer manuals, COMPUTEI's First Book Of VIC is among the best resources a VIC user can own. 
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COMPUTERS
Second Book Of Atari

After only three years on the market,

the Atari 400/800 microcomputers

have become among the most

popular personal computers ever

made. So it was no surprise when

COMPUTEl's First Book ofAtari, a

collection of the best Atari articles

published during 1980-81 \n

COMPUTE! Magazine, also became

a "bestseller" with Atari enthusiasts.

The first printing sold out in just a

few months.

That's why we've followed up

with COMPUTEI's Second Book of

Atari. Available immediately, the

Second Book ofAtari continues

COMPUTE! tradition for personal

computer users.

But the Second Book ofAtari

differs from the First Book in one

important respect - all the articles

are totally new and previously

unpublished. The Second Book of

Atari includes such interesting

articles as "Page Flipping," "Fun

With Scrolling," "Perfect Pitch,"

"Player-Missile Drawing Editor,"

and "TextPlot Makes a Game."

Whole chapters are devoted to

subjects such as "Advanced

Graphics and Game Utilities,"

"Programming Techniques," and

"Beyond BASIC." With 250 pages -

more than 25 percent thicker than

the First Book at the same price -

the SecondBook ofAtari is crammed

with information and ready-to-type

program listings. And the book is

spiral-bound to lie flat and is fully

indexed for quick reference.

Best of all, COMPUTEl's Second

Book ofAtari, like COMPUTE!

Magazine itself, is written and edited

to appeal to all computer enthusiasts

at only SI2.95.

iv Introduction

1 Chapter One. Utilities
2 Atari-BASIC Joystick Routine"
» Joystick Tester

7 K"n-Kinrd Input Or ContmllcJi-V.n,.
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78 An Introduction T
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Robert Lock
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- beginners and experts alike. Priced

Robert K" g
Fk Kastenholz

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE.800-334-0868.

In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books. P.O. Box

5406, Greensboro, NC 27403.
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COMPUTE!'s 
Second Book Of Atari 

After only three years on the market, 
the Atari 400/800 microcomputers 
have become among the most 
popular personal computers ever 
made. So it was no surprise when 
COMPUTErs First Book of Atar;, a 
,collection of the bes t Atari articles 
published during 1980-81 in 
COMPUTE! Magazine, also became 
a "bestseller" with Atari enthusiasts. 
The first printing sold out in just a 
few months. 

That's why we've followed up 
with COMPUTEt's Second Book of 
Atari. Available immediately, the 
Second Book of Atari continues 
COMPUTErs tradition for personal 
computer users. 

But the Second Book of Atari 
differs from the First Book in one 
important respect - all the articles 
are totally new and previously 
unpublished. The Second Book of 
Atari includes such interesting 
articles as "Page Flipping," "Fun 
With Scrolling," " Perfect Pitch," 
"Player-Missile Drawing Editor," 
and "TextPlot Makes a Game." 
Whole chapters a're devoted to 
SUbjects such as "Advanced 
Graphics and Game Utilities," 
"Programming Techniques," and 
"Beyond BASIC." With 250 pages -
more than 25 percent thicker than 
the First Book at the same price
the Second Book of Atari is crammed 
with information and ready-to-type 
program listings. And the book is 
spiral-bound to lie flat and is fully 
indexed for quick reference. 

iv Imroduc rion 
. . . . . . . . . .. Roherr Lock 1 Chapter O~~~ Utiliti~~~ 

2 A ta" BASIC Jo),srick Rou tine 
5 Joysnck Tesrcr . . . . . . . . .. Kirk G reofl 
7 Kerbmlrd Inpu t O'r C~l~['n ~ li ,,' , i: : . . . . . . . . . . H.ohcn R{lc h t7~ 
9 POKE TAB In BASIC tel :O;Clpe .•.. " Brian Van Cleve 

1 1 T I 9 . . . . I 
l C 4 Second Screen Dump . . . . . . . .. - <lw rl..'I1CI.' R. Srark 

15 Memory T eS f .. ........... " David N('wcor;, 
21 Chapter Two P ...... ~ ............... Ed Stewa rt 

23 Atari BASIC S(ri ~" ~~gralrnmITng Techniques. 
26 U " ~ £ mpll .ItIOIl ri cks J) -

:; II'l ,l.! T he Arari Forced R ...... I MI ' .... " tI\lH.1 E. C;1 rcw 
33 AS· " ,' me.... F -

unp/c ScrCl..·n Ed itor For Arf1 ( 0 - F'I ....... r;) llk C. Jones 
36 Ploning Millk. Easy . c I ,1[;'1 I l.'S . . '. Lawrence R. Stark 
41 Graphics Gencraror ... .... " . John Sca roorouoh 
44 Anal)':e Ynur Prourarn ~ 'An' A' '. 's'As'IC' . . :... Manhias M. Gi\'~cr 
51 Inside Arari Mic r;'~iO fr BAS IC.tA"flF . Unll ty . .. FreJ Pinho 

. Ir~r Look J. B 
53 Chapter Th A ' . . . . .. 1111 u"crficld 

Utilities. ree. dvanced Graphics And Games 

55 PI::~ye r ~Miss il e DraWi ng Ediror 
67 ~oln r Set Graphics . .. ... . 
76 I age Flipping .. . .... . 
78 An 'nrroduction To Disph), ,. i:r·' ....... . 
85 Ext d· A ' ~ :; IllCrrupts 

. en rng wri High Resolution G , . ' 
85 Pan J: The Pol)/non Fil l Subro t . mp l rcs 
92 P .... U inC 

art 2: Texrured Graph ics 
114 Parr), Multi-colnrcd G raphics In Mode 8 
160 Textplor Milkes A Game 
169 Fun W ith Scmllin ' ....... . 

183 Chapter Four. ~~Ii~~t- ....... , ... . 

E. 1-1 . Foerster 
Douglas \Vinsnnd 

. . Rick W ill iams 
A lan \'V,1(50n 

Phil Dunn 

Dav id Plorkin 
David Plorkin 

185 A S imple Text Editor Ions. 
194 The ~ (a ri Keyhoa rd Spe~ks·6u·t · .' ~ : ... ... ' . Osva ldo R::rrnirez 

2
10989 AF r.arBr Scn.:en As Strip Chan Recorder ........... \'Va/rer M. Lee 

,h( i1 nner . . . . . . Helmu r Sc hmidt 
213 Perfect Pitch . . . . . . . Sol G uber 

219 Chapter Five. Beyond B~~'C· . . Fred Coffe y 

221 Put Ynur USR Code lnroABASI • 
225 Back Up Yo M, I · L C Pmgr;,m Automaticall )' .. F. T. Meie re 
229 L · ur ! dC l lile angu;'lge Programs \'V ir! BASIC ~ 

oadlllg Binary DOs Files From BAS IC 1 . . Ed Ste",art 
249 The ReSldenr Disk Handler ..... , . Robert E. A IIeger 

Frank Kastcn ho l: 
248 List ing Conventions 
249 Index Best of all, COMPUTEt's Second 

Book of Atari, like COMPUTE! 
Magazine itself, is written and edited 
to appeal to all computer enthusiasts - beginners and experts alike. Priced 
at only S 12.95. 

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. 
In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 
5406, Greensboro, NC 27403. 

Add 5200 shwng alld h;1ndltng OutSIde the US add S500 for Jlr rna~ S200 lor s.uriace mall All or~ prepaid. uS. funds only 



COMPUTERS

First Book Of Atari Graphics
Authors:

Price:

On Sale:

COMPUTE! Magazine

editors and contributors

$12.95

Now

COMPUTE!, the leading magazine of home,

educational, and recreational computing,

has led the way for Atari owners since the

computers were first introduced in 1979.

COMPUTE! has published scores of articles

on Atari graphics, and was the first to di

vulge many important details on such tech

niques as redefined characters, custom

graphics modes, and player/missile

graphics. But those articles are scattered

across dozens of issues, many of which are

scarce or out of print.

That's why the editors of COMPUTE!

decided to gather the very best Atari

graphics articles published over the past

three years into COMPUTEI's First Book Of

Atari Graphics. From the fundamentals to

advanced techniques, here are some of the

most instructive articles ever published for

the Atari.

But that's not all. COMPUTEi's First

Book OfAtari Graphics also presents articles

never before published anywhere, and

additional sections written especially for

this book. These include "The Basics Of

Atari Graphics," an introductory tutorial

which prepares beginners for the rest of the

book; "How To Design Custom Graphics

Modes," which covers the fundamentals of

mixing modes on a single screen; and

"Introduction To Player/Missile Graphics," a

guide to understanding one of the Atari's

most advanced features, written by Bill

Wilkinson, a COMPUTE! columnist and a

creator of Atari BASIC and the Atari Disk

Operating System.

Numerous other articles include "De

signing Your Own Character Sets," a new

and improved "SuperFont," "High Speed

Animation With Character Graphics," "Ani

mation And Player/Missile Graphics," "The

Collision Registers," and "GRAPHICS 8 In

Four Colors Using Artifacts." There's even a

brand new article by Wilkinson, "The Priority

Registers," which for the first time shows

how to use player/missile graphics to create

a fifth player.

In the COMPUTE! tradition. Atari

Graphics is crisply written and edited to be

useful to beginners and experts alike. And it's

access to its dozens of ready-to-type program

V. Introduction
Robert C. Lock

1 ChapterOne.FundamentalsOfAtariGraDhics
J The Basics Of Atari Graphics T n

IB Using Strings For Graphics Storage TT*' V*Ifhi"
20 Usmg The COLOR And LOCATE Instructions Michael Boom

ro Program Pongee Games .

23 ChapterTwo: Customizing The Graphics Modes
37 pOVr Design Cust()I" Graphics Modes

At The Bottom Of Your Screen
'■ 1 nnting C"'1-1'"-""1"-'- '— **-- • '-■

W Add ATe

46 Mixing Graphics Modes 0 And 8 ~ ■ Charles Brannon
Douglas Crockford

51 Chapter Three: Redefining Character Sets
W Designing Your Own Character Sets n - n
« SuperFont Craig Patched

77 Character Set Utilities Charles Brannon
o Fred Pinho

89 Chapter Four: Animation With Character Graphics

inn ^S"?ScTexlPIot|:t)rAnimatedGames
'UB High-Speed Animation With Character Graphics

154 Addingrfig'h^SpL^VeS ' Kenneth Gra«, Jr.
IB/ '" ^M Graphics .
jM P/M Graphics Made Easy David H" Markley
I/Z Animation And P/M Graphics ' J0™1 Sak and Sid Meit'r
IBB ^xlL'ndinS Player/Missile Graphics T»m Sak and Sid Meier
188 The Collision Registers EricStoltman
1HZ I he Priority Registers MattCiwer
2D1 Bill Wilkinson

m l^ffc^S^^^^,^- ■ -. David DiamOnd
I rotcctino \^..«™ r- „..- ^"A) i art j . Craig Chamberliin

Joseph Trem

-onv»«°ns(GuideToTypinsInPrograms)

spiral-bound for easy

listings.

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868. In North

Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406, Greensboro. NC 27403.

Add S2 shipping and handling. Outside [he U.S. add S5 for air mail, $2 for surface mail. All orders prepaid, U.S. funds only.
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Price, S12.95 
On Sale, Now 
COMPUTE!. the leading magazine of home, educational. and recreational computing, has led the way for Atari owners since the computers were first introduced in 1979. COMPUTEI has published scores of articles on Atari graphics, and was the first to divulge many important details on such techniques as redefined characters, custom graphics modes, and player/missile graphics. But those articles are scattered across dozens of issues, many of which are 
scarce or out of print. 
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64 ** ALL NEW!!! ** 64

SOFTWARE FOR COMMODORE 64

WORD-PAC $74.95

Print up to 99 pages of text.

Automatic tabbing/Centering/Underlining.

Copy Lines/Merge/Plus More!

Coded in Machine language.

CALC-PAC $74.95

Interface-Compatible with WORD-PAC & DATA-PAC.

Coded in our own Unique Spread-Sheet language.

User-Friendly Mathematical Applications.

DATA-PAC $39.95

Interface-Compatible with WORD-PAC & CALC-PAC.

User defined Formats/Search & Sorts.

Printer compatable.

EDITOR-PAC $69.95
Complete Programmer's Editor.

Auto-Number/Renumber including goto & gosub.

Program Merge/Global Search and Replace.

Plus Much More!

ASSEMBLER-PAC $59.95

Programmers take note!

Mnemonic format to Machine Language.

Link Modules/External references, More!

HOME-ACCOUNTANT $29.95

Checkbook with reconciliation routine.

Hard-Copy listing option.

Search and Review/Chart of Accounts.

Income and Expense.

ANNOUNCING...

The PCS/8064 Upgrade Module for the 64

On power-up the PCS/8064 provides:

80-column video output.

WORD-PAC word processing.

CALC-PAC spread sheet mathematics.

DATA-PAC data base system.

Exit to BASIC.

All Applications Interface-Compatible.

Check local dealers or Call Pacific Coast Software

for retail pricing.

Plus Full line of Games/Home Software for 64

Free Catalog Offer.

PACIFIC COAST SOFTWARE

3220 S. Brea Canyon Rd. 218 S. Main/Box 147

Diamond Bar, CA 91765 LeSueur. MN 56058

(714) 594-8210 (612) 665-6724

Mid-Eastern Distribution:

PERIPHERALS PLUS (215) 687-8540

155 E. Lancaster Ave. - Wayne, Penn. 19087

New England Distribution:

OMICRON (617) 769-6867

1416 Providence Highway - Norwood, Mass. 02062

Dealer Inquires Encouraged.

Commodore 64 and 64 are trademarks o( Commodore

Business Machines.

Your Commodore 64

Deserves An Assistant

Data Base Management

Financial Planning

Word Processing

RAINBOW

COMPUTER

CORPORATION
490 Lancaster Avenue

Frazer, PA 19355 (215) 296-3474

Dealer Inquiries Invited

800 (48K) CALL

400 16K CALL

400 YOURS to 32K or 48K CALL

410 RECORDER 79.00

810 DISK DRIVE 439.00

850 INTERFACE 165.00

830 MODEM 149.00

825 PRINTER 575.00

481 ENTERTAINER KIT 69.00

484 COMMUNICATOR KIT 309.00

PRINTERS —Atari, Epson, Smith Corona CALL

Prices subject to change without notice.

Shipping extra. No tax out of state.

Ca. residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND

^^^ SERVICE CENTER

I COMPUTERTIME, INC.

P.O. Box 216

Kentfleld. CA 94914

CALL TOLL-FREE 800-227-2520

In California 800-772-4064

For product and price list: send $2.00 for shipping.
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SOFnNAREFORCOMMODORE84 
WORD-PAC . . ... . . . .... ......... ... $74.95 

Print up to 99 pages of text. 
Automatic tabbing/Centering/Underl ining. 
Copy Lines/Merge/ Plus More! 
Coded in Machine language. 

CALC-PAC ..... ...... .. . .. .. .. ... .. $74.95 
Interiace-Compatible with WORD-PAC & DATA-PAC. 
Coded in our own Unique Spread-Sheet language. 
User-Friendly Mathematical Applications. 

DATA-PAC . .. ....... ... ............ $39.95 
Interlace-Compatible with WORD-PAC & CALC-PAC. 
User defined Formats/Search & Sorts. 
Printer compatable. 

EDITOR-PAC .......... .. . .. .. .. .... $69.95 
Complete Programmer's Editor. 
Auto-Number/ Renumber including goto & gosub. 
Program Merge/Global Search and Replace. 
Plus Much More! 

ASSEMBLER-PAC ........... . .... .. $59.95 
Programmers take note! 
Mnemonic format to Machine Language. 
Link Modules/External references, More! 

HOME-ACCOUNTANT . . .. . ... ..... . $29.95 
Checkbook with reconciliation routine. 
Hard-Copy listing option. 
$earch and Review/Chart of Accounts. 
Income and Expense. 

ANNOUNCING ... 
The PCS/S064 Upgrade Module for the 64 

On power-up the PCS/8064 provides: 
8D-column video output. 
WORD-PAC word processing. 
CALC-PAC spread sheet mathematics. 
DATA-PAC data base system. 
Exit to BASIC. 
All Applications Interface-Compatible. 

Check local dealers or Call Pacific Coast Sohware 
tor retail pricing. 

Plus Full line of Games/Home Software for 64 
Free Catalog Offer. 

PACIFIC COAST SOFTWARE 
3220 S. Brea Canyon Rd. 
Diamond Bar, CA 91 765 

(7141 594-8210 

218 S. Main/Box 147 
LeSueur, MN 56058 

(612) 665-6724 

Mid-Eastern Distribution: 

PERIPHERALS PLUS . . .... .. .. (215) 687-8540 
155 E. Lancaster Ave. - Wayne, Penn. 19087 

New England Distribution: 

OMICRON .... . .. . ............ . . (617) 769-6867 
1416 Providence Highway - Norwood, Mass. 02062 

Dealer Inquires Encouraged. 
CommodOre 64 and 64 are trademaf1(s c:A CommodOre 

BusIness Machines. 
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Your Commodore 64 
Deserves An Assistant 

RAINBOW 
COMPUTER 
CORPORATION 
490 lancaster Avenue 
Frazer, PA 19355 (215) 296-3474 

Dealer Inquiries Invited 

• 

800 (48K) ........................................................... CALL 
400 16K ............................................................. CALL 
400 YOURS to 32K o. 48K ................................ CALL 
410 RECORDER .............................................. 79.00 
810 DISK DRIVE ............................................ 439.00 
850 INTERFACE ............................................. 165.00 
830 MODEM ................................................... 149.00 
825 PRINTER .••••....••..... ... .•.................••........• 575.00 
481 ENTERTAINER KIT •. ........•....••••........••...... 69.00 
484 COMMUNICATOR KIT ............................ 309.00 
PRINTERS - Atarl . Epson. Smith Corona ....... CALL 

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

WE ARE AN AUTHORIZED ATARI SALES AND 

s 
I 

& 

SERVICE CENTER 

COMPUTERTIME, INC. 
P.O. Box 216 

Kentfield. CA 94914 

CALL TOLL·FREE 800·227·2520 
In California 800·772·4064 

For product and price list: send 82.00- for shipping. 



NEWSafPRODUCTS

Speech Synthesizer

For The Atari

The I Talk II is a speech synthe

sizer designed specifically for

Atari's 400 and 800 computers. It

is a complete unit ready to plug in

within seconds of unwrapping.

The I Talk II has four voice fre

quencies and unlimited vocabu

lary capabilities. Each unit comes

with either a diskette or a

cassette.

The I Talk II has many

features:

1. It will speak while action

graphics and sound effects are

being executed.

2. It uses a utility that leaves sys

tem memory free for program

use.

3. Complete, easy-to-read

documentation allows beginners

to incorporate speech into all

their programs.

4. Word Blaster, an arcade-style

educational spelling game, is free

with the unit. The game can be

easily programmed to challenge

all age groups.

5. New games and programs for

the unit are currently under

development.

6. Volume and tone controls as

well as a power on indicator light

are standard.

7. The I Talk II never has to be dis

connected. It will operate with

cassette, disk and other acces

sories while connected.

8. Carries a full 12-month limited

warranty.

9. I Talk II gives a starter dic

tionary of some of the most used

words in the English language.

You can add all the words you

want. (This feature is not avail

able on cassette.)

10. A complete phonetic speech

dictionary to help you make al

most any word or sound also

comes with the unit.

Greenbrier Marketing International, Inc.

8225 East Rovcy Ave.

Scottsdale, AZ 85253

(602)948-0005

Business

Application

Software For

Commodore 64,

VIC, And TRS-80

Powerbyte Software has released

its application software for busi

ness and home use on the Com

modore 64, VIC-20, and TRS-80

color computers. Over 64 appli

cations are available on cassette

tapes, ranging in price from $8.95

to $34.95. Disc versions are also

available. Special emphasis is

made for novice programmers

with all programs using BASIC.

Available programs include:

The Accountant, Accounts Receivable/

Payable, Business Inventory, Order

Tracker, My Profit Margin, Busi

ness Calendar, Billing Solver, Client

Tickler, Cash Plow Model, Linear

Regression, Bar Chart, P.E.R.T.,

Phone Directory, Stock Ticker Tape,

Checkbook, Howe Budget, Club

JVoice Machine Communications Inc.

VOICE INPUT MODULE
for Apple II®

DESCRIPTION

The VIM converts spoken words to commands or data for

your application programs. The Voice Input Module has

unexcelled spoken word recognition accuracy ai an un-

match able price

Tot ordering in information contact

VOICE MACHINE COMMUNICATIONS, 1NC

IOS22 Covington Circle, Villa Park, CA 92667

I'honc l?|4| 639-6150

FEATURES

Nil application prugramming necessary

Near pm'eci recognition 98%+

Unlimited vocabulary using eighty word/phrue Mibsets

Recognizes anybody's voice

Multi-lingual recognition

Allows simultaneous input of voice and kcvboaid

APPLICATIONS
The VIM is designed io add Voice input

to ANY existing Apple II application:

Word Processing

Data Input and Retrieval

Education

Business

Graphic*

Industrial Automation

Programming

Measureme lit. Inspection

and Testing

Control Systems

Came* and Entertainment

Aid for Handicapped

VIM FOR APPLE II CONTAINS:

Voice Input Module 2O2OC with:

■ 16 channel audio spectrum analy?er
■ 6803 high speed miciocnmpuiei

■ SK Bites of RAM, 4K. Bytes of ROM

\ nil i- Utility Divketie with:

' Vocabulary buiider/ednor • Recognition software

■ Prompting vocabulary tiainei ■ Vocabulary inter

Microphone, Users Manual, cables and connectors

I'KICE SS1S 00 Muteiuid Viu Accepted Ikilcr Inquiry Inviird

Now...You Can Monitor
7 Most Important

RS-232 Interface Lines

Made in America

RS-232-INTERFACE TESTER
connects in series with any RS-232 interface. LEO's

deafly display status of 7 functions: transmil data, re

ceive data, request to send, dear to send, data set

ready, carrier deteci. daia terminal ready Requires no

power; may be tett in permanently. Satisfaction

guaranteed. ORDER HOW! Only J39.95. Purchase

Orders from rated Corps accepted. FREE: illustrated
catalog ol problem delecting equipment. We also do

custom design work 815/539-5827.

Q D electronics
Box475-C, MENDOTA, IL 61342

c M«k
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Speech Synthesizer 
For The Atari 
The I Talk II is a speech synthe
sizer d esigned specifically for 
Atari's 400 and 800 computers. It 
is a complete unit ready to plug in 
wi thin seconds of unwrapping. 
The I Talk II has four voice fre
quencies and unlimited vocabu
lary capabilities. Each unit comes 
with either a diskette or a 
cassette. 

The I Talk II has many 
features: 

1. It wi ll s peak wh ile action 
graphics and sound effects are 
being executed. 
2. It u ses a utili ty that leaves sys
tem memory free for program 
use. 
3. Comple te, easy-to-read 
documentation allows beginners 
to incorporate speech into all 
their programs. 
4. Word Blaster, an arcade-style 
educational spelling game, is free 

with the unit. The game can be 
easily progra mmed to challenge 
a ll age groups. 
5. New ga mes and programs for 
the unit are currently under 
d evelopme nt. 
6. Volume and tone controls as 
well as a power on indicator ligh t 
are s tandard . 
7. The I Talk II never has to be dis
connected . It will operate with 
cassette, disk and other acces
so ries while connected . 
8. Carries a fu ll12-month limited 
warra nty. 
9. I Ta lk Il g ives a s tarter dic
ti onary of some of the mos t used 
words in the English la nguage . 
You can add a ll the words you 
want. (This fea ture is not ava il ' 
able on casse tte.) 
10. A complete phonetic speech 
dictionary to hel p you make al
most a ny word or sound also 
comes with the unit. 
Greenbrier Marketing lutemati01zal, II/C. 
8225 Easf Rovey Ave. 
Scottsdale, AZ 85253 
(602)948-0005 

~ ___ Voice Machine Communications Inc. __ ~ 
VOICE INPUT MODULE 

for Apple II" 

DESCRIPTION 
The VIM COOft ..... pokeD words-to c:omDUIads Of dau lor 
JOur .ppHeatioo prop.au. The Voice Input Module has 
IUIUcdJcd lpoken word r«o&nilion ac:c;uracy II an un
aaatth.blc price 

• 

for ordcno.a or infonDllUOb c.ontxt: 
vOla MAOfINE COMMUNICATION5,INC 
10521 CovinK:ton Circle, Vilb Park, CA 91661 
Phone 17 141639-6 150 

FEATURES 
No ,ppllu tion pro81.mmlnJ; ncccu;ary 
Nc.r I'C'rf~1 ' CXOSnll 'oo 9KiIIo+ 
Unlimncd voc:abllb ry Wlin~ elltht )· woltilllhra5t ~U~l~ 
RccOinizes aoybodys voice 
Muhi-linlWli rtcOjtnllJOll 
AlJow~ ~lInuh.neou~ Inpul of ~OKC .nd kcvl.o,ud 

APPLICATIONS 
The VIM I. dC$.I,:ntd 10 Idd \lnlCe InpUI 

to ANY ulltln~ Apple IIlrrhuuon: 

• Word PrOCCNl1\l • Pfopammj~ 
• Dna Input and Rcuin, l • Measurement, lrupt'tuon 
• Education <In.! Taunt 
• BUJIDOI • Control S~U'mJ 
• Gr,ph~ • C:lInu and EntclWnmenl 
• InduwW AUlolllltlOn • Au! fOf H.udlnrroal 

VIM FOR APPLE D CONTAINS: 
Voice topol Module moe witb: 

• 16 channel audio $p«uum analyttl' 
• 680J hilh speed mlcUlCOn'IpulCr 
' IIK Bytes of RAM, 41(. 8ytc~ of ROM 

Vol« Ullli'r m,mlc .mb: 
• Vocabuluy buddclfcd"or- • RCQ)~mtion IOflw," 

• PmmpuOA voubulary I~IIIC' · V~w.ry ICtl(f 
MicropboDC. Ulen M.a ..... ~1C!i ,nJ conn~lor5. 

PIlICE. $815.00 MUI .. ,."I V,'" """",,rd o.:oIcr ln"u,.,. In"lrd. 

Business 
Application 
Software For 
Commodore 64, 
VIC, And TRS-80 
Powerbyte Software has released 
its application software for busi
ness and home use on the Com
modore 64, VIC-20, and TRS-80 
color compute rs. Over 64 appli
cations are ava ilable on cassette 
tapes, ranging in price from $8.95 
to $34.95. Disc versions a re also 
ava ilable . Special emphas is is 
made for nov ice progra mmers 
with all programs using BASIC. 

Available programs include: 
The Accollntanl , Accol/nts Receivable! 
Payable, BlIsilless Ill veli tory, Order 
Tracker, My Profil Margill , BlIsi
lIess Calendar, Bill illg Solver, Client 
Tickler, Cash Flow Model , Lillear 
Regression , Bar Chart, P.E. R.T., 
Pholle Directory, Stock Ticker Tape, 
: heckbook, HOllie Budget, Club 

RS-232-INTERFACE TESTER 
connects in ~ with any RS' 232 Interface. LED's 
clearly display Slalus 011 !unctlons: lransmil dalil . reo 
cefve !lara. request 10 send , clear to stncl , data stt 
read~ , carrfer detect, data termil\al read~. Requires no 
power; may be lell In permanently. $atistactlim 
guaranteed. OROER HOWl Only $3U5. Purchase 
Orders Irom rated Corps accepled. FREE: Illustrated 
catalog 01 problem detecting equipmenl. We ,llso do 
custom design work. 815/539-5827. 

B&B elel:trnnil:5 
Box 475·C , MENDOTA, IL 61342 
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CARDBOARD 3
An Economy Expansion Interface

(Motherboard)

For the VIC-20® Personal

Computer
The "CARDBOARD/3" is an expansion inter

face designed to allow the user to access more

than one of (he plug-m-type memory or utility

cartridges now available It will accept up to 3

RAM or ROM cartridges at once For example:

16k RAM - 16k RAM • 3k RAM

16k RAM ■ 8k RAM • Super Expander

16k RAM - 8k RAM • Vic-Mon

16k RAM ■ 3k RAM • Programmer's Aid

High quality TRW gold plated connectors

This board is fused

90 day free replacement warranty covering

everything except the fuse

$29.95

CARDBOARD 6

An Expansion Interface for VIC-20>

• Allows memory expansion up to 40K

• Accepts up to six games

• Includes a system reset button

• All slots are switch selectable

• Daisy chain several units for even more

versatility

$99.95

TO ORDER.

P.O. BOX 18765 -

WICHITA, KS 67218

(316) 684-4660

Personal checks accepted

(Allow 3 weeks) or

COD. (Add $2)

Handling charge S2.00

VIC-20" is a registered trademark of Commodore

COMPUTE!

TOLL FREE
Subscription

Order Line

800-334-0868
In NC 919-275-9809

Verbatim®

Diskettes

Top-quality Verbatim^ Diskettes

from T*ch« Data, your complete

word and data processing supply

center Dealer inquiries invited.

Call Toll Free

1-800-237-8931.

In Florida, call

813-577-2794.

V
Tech'Data Corporation

3251 Tech Drive North

St. Petersburg. FL 33702

Lister, Medical Records, Mother's

Recipes, Grade My Kids, and many

more business and home utility

programs. An advanced word

processor for the 64 and VIC-20 is

also now available. A free catalog

is available upon request.

Powerbyte Software

2 Chipley Run

West Berlin, NJ 08091

(609)346-3063

The price forFinancial Wizard from

Computari was incorrect!}/ stated in

the December issue. The correct

price is $59.95, which also includes

the disk storage case. If there are any

questions about the product, call

(405)751-2783.

Film Series For

Computer Literacy

Indiana University Audio-Visual

Center recently released Adven

ture of the Mind, a six-film series

that provides a step toward com

puter literacy. The films are avail

able in either a 16mm version or

in three video formats — 3A" U-

matic cassette, V2" Betamax, and

V2" VH5. The 16mm version is

available for purchase ($240 each)

or for rental ($15 each). The video

formats are available for $150

each.

The six titles in the series are:

The Personal Touch (#BSC-

183) shows the use of computers

as personal tools to extend logical

functions normally accom

plished by the brain. Illustrations

range from simple applications

such as computer games, to fi

nance control and decision-

making, to more complex appli

cations such as the experimental

use of micro-electronics to influ

ence the human nervous system

through surgically implanted

"neuro-pacemakers."

Hardware and Software

(#BSC-184) begins with a look at

the historical origins of the com

puter. A personal computer is

disassembled to show the five

major components of modern

computers: input, control, arith

metic logic, memory, and output.

Speaking the Language (#BSC-

185) demonstrates how the user

communicates with the com

puter using BASIC. A simple ex

ample shows instructions used to

store, list, and average the statis

tics of a basketball team. The film

also briefly mentions other

means of communication, such

as light pens and voice

commands.

Data Processing, Control, De

sign (#BSC-186) defines and

demonstrates computer applica

tions in terms of the three major

categories indicated in the title.

Illustrations include data pro

cessing to keep track of inventory

and customer billing; buildings

using computers to distribute

energy efficiently, and an airport

using a computer to sense wea

ther conditions and give landing

instructions to incoming pilots;

and a computer simulation of a

complex vehicle traffic problem.

For Better Or For Worse

(#BSC-187) examines possible

advantages and disadvantages

resulting from the use of com

puters. A grocer explores the

computer's benefits in eliminat

ing tedious jobs, yet he is con

cerned about his dependence on

the computer and about the pos

sible misuse of his customer file.

Another observer discusses con

cerns about the computer's im

pact on privacy, the quickly mul

tiplying consequences of errors,

and the increased sense of re

sponsibility needed to prevent

problems.

Extending Your Reach (#BSC-

188) emphasizes computer use

for special individual needs. Il

lustrations inside computer-

assisted devices for the handi

capped and the use of informa

tion resources via telephone

lines. There is also a demonstra

tion by a poet who uses a com

puter to explore the structure of

his poems.

Preview prints of the films

are available to perspective

buyers at no cost other than re

turn postage. Those requesting
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CARDBOARD 3 
An Economy Expansion Interface 

(Motherboard ) 
For the VIC-20® Personal 

Computer 
The "CAAOBOAAD/ 3" IS an expansion mter

face designed to allow the user 10 access more 
than one of Ihe plug-in-type memory or utility 
cartridges now avai lable, It will accept up to 3 
RAM or ROM cartndges at once. For example: 

• 16k RAM ' 16k RAM' 3k RAM 
• 16k RAM' 811 RAM' Super Expander 
• 16k RAM ' 811 RAM' Vic-Men 
• 16k RAM · 311 RAM' Programmer's Aid 
• High quality T.Ft W. gold plated connectors 
• This board is fused 
• 90 day free replacement warranty cove ring 

everything ellcepl the luse 

$29.95 
CARDBOARD 6 

An Expansion In terface for VIC-20® 
• Allows memory expansion up to <10K 
• Accepts up to SIX games 
• Includes a system reset button 
• All slots are switch seleclable 
• DaiSy cham several unils for even more 

versaillily 

$99.95 
TO ORDER. 
P. O. BOX 18765 
WICHITA. KS 672 18 
(316) 684-4660 

Personal checks accepted 
(AllOw 3 weeks) or 
C.O.D. (Add 52) 
Handling charge 52.00 
vIC-2a' is a reg istered trademark 01 Commodore 

COMPUTE! 
TOLL FREE 

Subscription 
Order Line 

800-334-0868 
In He 919-275-9809 

Verbatlm® 
Diskettes 

Top-quaHty Verbatim® Oiskenes 
from Teoch- Data, your complete 
word and data processing supply 
center. Deater Inquiries invited . 

Call Toll Free 
1-800-237-8931. 

In Florida, call 

813-577-2794. 

Tech-Dara Corporation 
325 f Tech Drive North 
5<. . FL 33702 
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Lister, Medical Records, Mother's 
Recipes, Grade My Kids, and many 
more business and home utility 
programs. An advanced word 
processor fo r the 64 and VIC-20 is 
also now available. A free ca talog 
is ava ilable upon reques t. 
Powerbyte Software 
2 Chipley Run 
West Berlin , N/08091 
(609)346-3063 

The price for Financial Wizard from 
Computari was incorrectly stated in 
fhe December issue. The correct 
price is $59.95, which also ineludes 
the disk slorage case. If there are any 
questions about Ihe product , call 
(405 )75 1-2783. 

Film Series For 
Computer Literacy 
Indiana University Audio-Visual 
Center recently released Adven
ture of the Mind, a six-film series 
that provides a step toward com
puter literacy. The films are avail
able in either a 16mm version or 
in three video formats - %" U
matic cassette, '12" Betamax, and 
'12" VHS. The 16mm version is 
available for purchase ($240 each) 
or for rental ($15 each). The v ideo 
formats are ava ilable for $150 
each. 

The six titles in the seri es are: 
The Personal Touch (# BSC-

183) shows the use of computers 
as personal tools to extend logica l 
functions normally accom
plished by the brain. Illustra tions 
range from simple applications 
such as computer games, to fi
nance control and decision
making, to more complex appli
cations such as the experimental 
use of micro-electronics to influ
ence the human nervous system 
th roug h surgically implanted 
II neuro-pacemakers." 

Hardwarp and Software 
(#8SC-184) begins with a look a t 
the histo rical origins of the com
puter. A personal computer is 
disassembled to show the five 
major components of modern 
computers: input, control, arith-

metic logic, memory, and output. 
Speaking the Langllage (#8SC-

185) demonstrates how the user 
communicates with the com
puter using BASIC. A simple ex
am ple shows instructions used to 
store, list, and average the statis
tics of a basketball team. The film 
also briefl y mentions other 
means of communica tion , such 
as light pens and voice 
commands. 

Data Processing, Con trol, De
sign !#BSC-186) defin!,!s and 
demonstrates computer applica
tions in terms of the three major 
categories indicated in the title. 
Illustrations include data pro
cessing to keep track of inventory 
and customer billing; buildings 
using computers to distribute 
energy effi ciently, and an airport 
using a computer to sense wea
ther conditions and give landing 
instructions to inco ming pilots; 
and a computer simulation of a 
complex vehicle traffic problem. 

For Better Or For Worse 
(#BSC-187) examines possible 
advantages and disad vantages 
resulting from the use of com
pu ters. A grocer explores the 
computer's benefits in elimina t
ing tedious jobs, yet he is con
cerned abou t his dependence on 
the computer and about the pos
sible misuse of hi s customer fil e . 
An other observer discusses con
cerns about the computer's im
pact on privacy, the quickly mul
tiplying consequences of e rrors, 
and the increased sense of re
sponsibili ty needed to prevent 
problems. 

Extending YOllr Reach (#BSC-
188) emphasizes computer use 
for special individua l needs. il
lustrations inside compu ter
assisted devices for the handi
capped and the use of informa
tion resources via telephone 
lines. There is also a demonstra
tion by a poet who uses a com
puter to explore the structure of 
his poems. 

Preview prints of the films 
are available to pe rspective 
buyers at no cost other than re
turn postage. Those requesting 



YOU'RE GONNA LOVE THESE ROCK BOTTOM PRICES— HONEST!

SOFTWARE
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14 91

3 91

191

9 91

991

!9 91

r?9i

(5 36

34 95

99 91

19 95

7991

19 91

34 SS

MH

OK

1s5
SM

10 00

!!S1

1991

v, '.i

1391

M91

3991

1491

19 «

■991

14 91

3491

14)

169

163

?I9

Zl!

11!

161

213

74 4

BBS

J44

IIS

IIS

144

)44

ITS

344

119

139

169

I06S

1384

119

144

It',

M,!
34'

H9

M4

ATARI

TOP SELLERS
CANYON CLIMBER

CENTIPEDE- CART

CHOPUFTER

BOMMBAT

DATA PEHFECT

FROGGER

GRAPHIC GENERATOR

PAC MAN - CART

PREPP1E

RASTER BLASTER

BHAMUS

SLIME

TEXT WIZARD II

WIZARD OF WOR

ZORK 1. II. OR Itl

AXLON 12BK RAMDISK

29 95

44 95

34 95

24 95

99 95

34 95

24 95

44 95

29 95

29 95

34 95

34 95

99 95

39 95

39 95

21.95

31 95

24.95

17 95

74 95

24 49

17 49

31 95

21 95

21 95

24 49

24 49

68 95

27 95

2 7 95

699 00 464 95

MPC 32K MEM MODULE 199 50 109 95

PROWRITEH 1 PRINTER

WICO JOYSTICK

WICO REOBALL STICK

V l /*i

795 00 449 95

29 95

34 95

PJW

21 95

24 49

p«j< Cum

Pxtnct Pkt

PoSI S

PWtOO-

?«•»<<"

*'" "°

RebM irn fit

s „
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SCKIU

Scon Cm S

147 linSnq
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' ' "

S»U (Si*'
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r
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u Sii

hGI

tan 1
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II 35

?**5

1fi9l

;i9t

Jl 9i

ing

)?96

1419

3 J 95

?4 49

ISi

II 85

?«

14 49

;'Si

G9S

6 95

?7 95

;95

195

6 95

Jl 95

J95

7195

1195

1149

1195

»M

5149

195

11 95

'\ 95

«4g

Tana

Tfm

UriMt 1100

t or lj»m. 39 9i

!h* Km! Stig

llw ,g<u.|.j« 75 95

ThmHid 39 95

r«a

Tin)

Dka

U>iu

Vnic

Wai

Wai

iti.

« Ih. Sn™ 39 91

AflKt 799-

■ 1 »«

ii <ig rh> CW» FMa 34 91

RraOin dI t»nn 15 95

k MM

MK

rcl i X.-.-v » 95

Oti M9i

'b IM Ci.«(n M.,,iii, 3191

Wbih W»l mi 3491

Irn

Ann

Alar

Aw

Alar

AIM

IB

Hit

049

37S6

27 95

7195

17 94

llii

71 9S

77 55

74 19

39b

193 91

743

24 49

?I95

J7 95

7419

HARDWARE
SOD HO*, [n-wrt «8l 89900

810 OiilDrni 19991

S?5 SO CalLiM Pram 199 95

830 1 toyi!« MsdcTi 199 91

850 I>w<k. HsMc 1)995

NurntfiMl Itrf^d U491

n VJBOIT * Gnphn 91100

1 SmnmsHm 300 Bn.d JB9O3

NEC 11
NEC

PrM

PrpH

Sim

hps

Elt)
VMl

8013 Punlr S9SQ0

■UK lOan. Whtt4 !5Si 30

1« II Phiib 991 M

nlnlDiu, »r«| 1991 M

in LM S(l Dcniii Dim 199 CO

»r- Br*n2 OnkFim 10 Bql

ht. OiitlrfF Dnipin 10 891

674 55

4J195

519 95

48 S5

'69 95

94 95

693 91

194 9i

19 9!

<19 9i

593 95

613 35

37195

599 95

SSI

100

(619) 765-0239

ftaiu INCLUDE PHONE NUMBER WITH *Ll OHDE BS

■<isi«!l6«i t« 'UimMSISI loiln.iaialD! Wt C»fiHt 1 lull IIM Of SOnWJBi FOB JPP1L 11AR1

O.VIC «N0iBM '1 1ST.

P.O. Box 1099, 2225 Main Street Julian, Calif. 92036

Apple Country, Ltd is A DISCOUNT MAIL ORDER HOUSE for the micro computer industry

ana is a California corporation not affiliated wilh Apple Computer Inc Apple is a Irademark of Apple Compute! Inc. Atari is a Irademark of Alan Inc

SOFTWARE LOAN LIBRARY

Join our unique VIC-20 users club and get

unlimited use of our extensive loan library of

major VIC-20 software. Borrow any program

for up to one month for only 10% of the list

price (plus shipping and handling).

TRY BEFORE YOU BUY

Software loan fee may be applied to later pur

chase if you want to keep a loaned program.

SPECIAL PRICES

Members also get a free subscription to

20/20, the VIC-20 newsletter, and special

purchase prices on all VIC-20 hardware and

software from our huge catalog featuring all

major producers. Membership fee only SI 5 to

join, plus S10 per year dues (total of S25 first

year). Call or write for detailed information.

1964 Oak Ridge Turnpike

Four Oaks Shopping Center

Oak Ridge, Tn 37830 • (615) 482-9592

Visa and Mastercard Accepted

Commodore-64 Support Too!

TOTAL
CONTROL

COMMAND

CONTROL

JOYSTICK
BY WICO

• ARCADE QUALITY CONSTRUCTION

• TWO FIRE BUTTONS (TOP & BASE)

• ADAPTERS TO OTHER COMPUTERS AVAILABLE

• FULL ONE YEAR WARRANTY

FOR ATARI .
FOR APPLE
FOR TRS-80

29.95-

49.95* INCL ADAPTOR
39.95* INCL ADAPTOR

-ADD S3 PER ORDER FOR POSTAGE AND HANDLING • CHfcCK. MONEY

ORDER. MASTERCARD OH VISA. CO.D (COD CHARGES ADDED) • FLA

RESIDENTS ADD 5°» SALES TAX • FOREIGN ORDERS MUST BE PREPAID

GATOR MARKETING ENTERPRIZES, INC.
P.O. BOX 296 • CASSELBERRY. FL 32707

(305)699-5848
1 DcALER INQUIRIES INVITED - PRICES SUBJECT TO CHANGE
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SOFTWARE LOAN LIBRARY 
Join our un ique VIC-20 users club and get 
unlim ited use of our extensive loan library of 
major VIC-20 softw are. Bor row any program 
for up to one month for only 10% of the list 
price (p lus Shipping and handl ing). 

TRY BEFORE YOU BUY 
Software loan fee may be applied to later pur 
chase i f you want to keep a loaned program . 

SPECIAL PRICES 
Members also get a free subscription to 
20/ 20, the VIC-20 newsletter. and spec ial 
purchase pr ices on all VIC-20 hardware and 
softw are from our huge cata log featuring al l 
major producers. Membersh ip fee on ly $15 to 
joi n, plus $10 per year dues (total of $25 fi rst 
year). Ca ll or write for de tai led informati on. 

0\\ I/~ 
~ -

j{~tGO <---

1 964 Oak Ridge Turnpike 
Four Oaks Shopping Center 

Oak Ridge, Tn 3 783 0 • (615) 4 82-9592 

Visa and Mastercard A ccepted 
Commodore-54 Support Tool 
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preview should give a specific

date, as well as two alternative

dates.

Audio-Visual Center

Indiana University

Bloomington, IN 47405
(812)335-8087

Math Packages

For The TRS-80

Bertamax Inc. has converted its

math game package Math Facts

Games I to run on the TRS-80

Color Computer, with 32K of

memory. The game package pro

vides practice in addition, sub

traction, multiplication, or divi

sion, as the user chooses. The

user can also select any one of

four games to play: Count Down,

Mystery Word, Tic-Tac-Toe, and

Great Computer Challenge.

The player must correctly re

spond to each fact in order to take

his turn at each game. Speed is

important in some of the games,

but the user may select the

speed.

Each game provides im

mediate reinforcement of the

user's input through the use of

high-resolution color graphics,

sound, or a combination of the

two.

The package requires Ex

tended BASIC, 32K of memory;

price for tape is $39.50, for disk,

$39.80.

This package is also available

for the TRS-80 Model III, Apple

II, and the Atari 800. Each pro

gram includes an extensive

teacher's manual.

Also Essential Mathematics

Series for grades 6 to 8 has been

converted to run on the TRS-80

Color Computer. Already avail

able for Apple and TRS-80 Model

III computers, this drill-and-

practice program contains les

sons in addition, subtraction,

multiplication, division, number

concepts, fractions, decimals and

percent, and pre-algebra skills.

This series features im

mediate reinforcement, a graded
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sequence of lessons, the use of

skill-building techniques, on

screen directions and examples

in key lessons, and sound and

color reinforcers.

The series may be purchased

as a complete set, or by concept

strand. The price of the complete

set is $225 for disk, $245 for tape.

Each of the four concept strands -

fractions, decimals and percent,

number concepts, pre-algebra -

is priced at $59.80 for the disk,

$89.50 for the tape. Prices include

the teacher's manual.

Bertamax Inc.

101 Nickerson, Suite 202

Seattle, WA 98109

(206)282-6249

Art Generation

For The Apple

Visual Horizons has introduced

Computer Slide Express, a service

to turn any Apple computer into

an art generating machine. With

this new service, Apple computer

owners can convert computerized

charts, designs, graphs and

graphics to 35mm color slides,

standard size or enlarged color or

black and white prints, or over

head transparencies.

The information can be

transmitted over ordinary tele

phone lines or mailed to Visual

Horizons in the form of a floppy

disk which can hold material for

up to 35 slides. All material is de

livered through the mail.

It is a perfect system for

someone who is writing a book

Visual Horizon's Computer Slide

Express.

and wants black and white or

color charts. You can also word

process material on your Apple

computer, punch in Computer

Slide Express, and get all the

charts and graphs you need in

color slide form.

Visual Horizons

180 Metro Park

Rochester, NY 14623

Word Processor

For The VIC And

Commodore 64

H. D. Manufacturing recently re

leased the Rapidwriter, a word

processor for the VIC and Com

modore 64 computers. Rapid-

writer gives flexibility to write,

save, recall, edit, format, and

print any kind of text. There are

no limits to document length, or

the variety of ways that texts may

be mixed and recombined to pro

duce labels, letters, reports,

newsletters, scripts, or books.

Screen features. V1C-20 screen

shows three full lines of text, plus

line number and memory still

available. CONTROL and OP

TION menus display the full

selection of control keys. Shows

seven full lines of text on the 64,

and 15 lines on the VIC with an

80-column board.

Editing features. Scrolling up

and down; "goto line" to in

stantly position a line for editing.

Uses cursor keys to position the

cursor. Line gluing and single

key formatting speed editing

chores. Holds a full page of text

in VIC with 8K expander, two

more pages for each 8K, ten

pages in the 64. Write, store, re

call, move, edit, and print text in

any order, at any time, in any

quantity. Automatic word wrap

around, line-length cut-off, and

line feed, at typing speeds to 80

wpm.

Printing features. Versions

avoidable for the VIC-1515 print

er, and choice of serial or parallel

interfacing. Headings centered

preview should give a specific 
date, as well as two alterna ti ve 
dates. 
Audio-Visual Cen ter 
illriiallfl Uuiversity 
Bioolllingtoll , IN 47405 
(812)335-8087 

Math Packages 
For The TRS·SO 
Bertamax Inc. has converted its 
ma th game package Math Facts 
Games I to run on the TRS-80 
Color Computer, w ith 32K of 
memory. The game package p ro
vides prac tice in add ition, sub
traction, multiplicati on, or di vi
sion, as the user chooses. The 
user can also se lect anyone of 
four games to play: Count Down, 
Mystery Word, Tic-Tac-Toe, and 
Grea t Computer Challenge. 

The player must correctly re
spond to each fact in order to take 
his turn at each game. Speed is 
important in some of the games, 
but the user may select the 
speed. 

Each game prov ides im
mediate reinforcement of the 
user's input through the use of 
high-resolution color graphics, 
sound, or a combinati on of the 
two. 

The package requires Ex
tended BASIC, 32K of memory; 
price for tape is $39.50, for di sk, 
$39. 80. 

This package is also ava ilable 
fo r the TRS-80 Model III, Apple 
II, and the Atari 800. Each pro
gram includes an ex tensive 
teacher's manual. 

Also Essentinl Mathematics 
Series for grades 6 to 8 has been 
converted to run on the TRS-80 
Color Computer. Already ava il
able for Apple and TRS-80 Model 
11\ computers, this drill-and
practice program contains les
sons in addition, subtraction, 
multiplica tion, d ivision, number 
concepts, fractions, decimals and 
percent, and pre-algebra skills . 

This series fea tures im
mediate reinforcement, a graded 
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sequence of lessons, the use of 
skill-building techniques, on
screen directions and examples 
in key lessons, and sound and 
co lor reinforcers. 

The se ri es may be purchased 
as a complete set, or by concept 
strand. The price of the comple te 
se t is $225 for disk, $245 for tape. 
Each of the fou r concep t strands
fractions, decimals and percent, 
number concepts, pre-a lgebra -
is priced at $59.80 for the di sk, 
S89.50 for the tape. Prices incl ude 
the teacher's manual. 
Berlll1l1flX fllc. 
10) Nickersoll , SlIite 202 
Seattle, WA 98109 
(206 )282-6249 

Art Generation 
For The Apple 
Visual Horizons has in troduced 
Computer Slide Express, a service 
to turn any Apple computer into 
an art generating machine. With 
this new service, Apple computer 
owners can convert computerized 
cl1a rts, designs, graphs and 
graphics to 35mm color slides, 
s tandard size or enlarged color or 
black and white prints, or over
head transparencies. 

The information can be 
transmitted over ordinary tele
phone lines or mailed to Visual 
Horizons in the form of a floppy 
di sk which can hold material for 
up to 35 slides. All material is de
livered through the mail. 

It is a perfect system for 
someone who is writing a book 

Visllal Horizon's Computer Slide 
Express. 

and wa nts black and white or 
color charts . You ca n also word 
process material on your Apple 
computer, punch in COlllpu ter 
Slide Express, and get a ll the 
charts and graphs you need in 
color slide form . 
Vis ual Horizolls 
180 Metro Park 
Rochester, NY 14623 

Word Processor 
For The VIC And 
Commodore 64 
H. D. Manufacturing rece ntly re-· 
leased the Rapidwriter, a word 
processor for the VIC and Com
modore 64 computers. Rapid
writer gives fl exibili ty to w ri te, 
save, recall, edit, forma t, and 
print any kind of tex t. There a re 
no limits to document length, or 
the va ri ety of ways that tex ts may 
be mixed and recombined to pro
duce labels, letters, reports, 
newslette rs, scrip ts, or books. 

Screell featllres. VI C-20 screen 
shows three full lines of text, plu s 
line number and memory still 
available . CONTROL and OP
TION menus display the full 
se lecti on of control keys. Shows 
seven full lines o f text on the 64, 
and 15 lines on the VI C with an 
80-column board . 

Editillg featllres. Scrolling up 
and down; "goto line" to in
stantly position a line for editing. 
Uses cursor keys to position the 
cursor. Line gluing and single 
key fo rmatting speed editing 
chores. Holds a fu ll page of text 
in VIC with 8K expander, two 
more pages for each 8K, ten 
pages in the 64. Wri te, store, re
ca ll , move, edit, and print tex t in 
any o rder, at any time, in any 
quantity. Automa tic wo rd wrap
around , line-length cut-off, and 
line feed, at typing speeds to 80 
wpm . 

Prin ting feat" res . Versions 
avoidable fo r the VIC-l S15 prin t
er, and choice of serial or pa ra ll el 
interfacing. Head ings centered 



Lyco Computer Marketing & Consultants

TO ORDER

CALL US
TOLL FREE 800-233-8760

In PA 1-717-398-4079

ATARI
February

SPECIALS

810 Disk Drive ...$429.00

32K RAM $ 79.00

400 32KRAM ...$ CALL

800 48K... $519.00
PERCOM : In Stock

SINGLE DRIVE |SD) $399.OO

SINGLE DRIVE (DD) $549.00

DUAL DRIVE (DD) $869.00

DUAL HEAD(DD) $669.00

[Read all Atari Duki)

■■■■■

PRINTERS : In Stock

Okidata82A $479.00

OkidataB3A $719.00

0kidataB4 $1089.00

Prowrltar I 5499 OO

Pro writli r II .... CALL

SMITH CORONA TP-1 $599.00

NEC 8023 $499.00

Interfacing Available)

JOYSTICKS : In Stock

Atari CX-40 $18.00

LeStick $34.00

WIC0 TRACKBALL $54.95

WIC0 COMMAND CONTROL... $22.75

WIC0 RED BALL $ 23.75

STICK STAND S 6.75

Computer Covers

000 $6.99
400 S6.99
B.1,°_ ■- $6.99

S 6.99.

DISKETTES : In Stock

Maxell MD1 ...(10) $34.00

Maxell MD2 .. .{10) $44.00

Elephant .. .(10| $21.00

THIRD PARTY SOFTWARE

ATARI PROGRAM EXCHANGE

Eaatern Front 1941 J2 5 SO

Avalanche _ S15.50

Outlaw/Howitzer S15.5O

Dog D«e $15 50

Wizard of War $31.00

G°rt $31.00
Frogger $26.00

BUSINESS SOFTWARE : In Stock

Atari Word Processing S1O9.OO

Letter Perfect $129 00

TestWizzard $ 8900

Datasam/65 $125.00

lnt8r1i»P $12s!oO
DATA PERFECT $ 75 OO

VS $169.75

ATARI HARDWARE

410 Csn»tlQ Recorder 57 5.00

825 Printer $585.00

83O Phon« Mod«m $149.00

850 Interface ■ Si 64.00

PACKAGES

CX431 Entertainer *68 OO

CX482 Educator $125.00

CX463 Programmer $49-00

CX494 Communicator $325 OO

SOFTWARE

CXL4012 MISSILE COMMAND $28.75

CXL4013 ASTEROID $28.75

CXL4020 CENTIPEDE $32.75

CXL4022 PACMAN S32.75

CXL4011 STAR RAIDER $34.75

CXL4004 BASKETBALL $26.75

CXL4OO6 SUPER BREAKOUT $28.75

CXL4OO8 SPACE INVADER $28.75

CXB.130 CAVERNS OF MARS $31.75

CX4108 HANGMAN $12.75

CX4102 KINGDOM $12.75

CX4112 STATES & CAPITALS $12.75

CX4114 EUROPEAN COUNTRIES.$12.75

CX4109 GRAPHIT $16.75

CX4121 ENERGY CZAR ...$12.75

CX4123 SCRAM $19.75

CX4101 PROGRAMMING I $19.75

CX4106 PROGRAMMING II $22.75

CX4117 PROGRAMMING III $22.75

CXL4O15 TELELINK S21.75

CX4119 FRENCH $39.75

CX4118 GERMAN $39.75

CX4120 SPANISH $39.75

CX4120 SPANISH $39.75

CXL4007 MUSIC COMPOSER $33.75

CXL4O02 ATARI BASIC $45.75

CX8126 MICROSOFT BASIC $65.75

CXL4OO3 ASSEMBLER EDITOR S45.75

CX8126 MACROASSEMBLER S69.75

CXL4018 PILOT HOME S65.75

CX4O5 PILOT EDUCATOR $99.75

CX41 S HOME FILING MANAGERS 37 50

CX414 BOOKEEPER $109.75

NEW DEFENDER $ CALL

NEW RELEASES

CHOP LIFTER $27.75

APPLE PANIC $23 75

PREPPIE $19.95

THIRD PARTY SOFTWARE
tor atari 800 or 400

K-BVTE

KflAZV SHOOTOUT $35 00

K-DOS $65 00

K-STAR PATROL S37 75

K-RAZY ANTICS $37 75

KRAZYKRITTERS. $37 75

Q-BALL JOYSTICK KIT .... S6 75

BAHA BUGGIES $24 75

S.A.M. SYNTHESIZER S44 75

NAUTILUS $24 75

SHAMUS $ 24 75

POOL 400 ROM s 29^75
SUB COMMANDER $36 75

JUMBO JET PILOT $3e"75
Monkey Wrench $ 42 00

Utility D.iK j 3b ^

Ultimate Renumber s 15.50

Star Warrior $28.00

Cru»h. Crumble & Chomp $23.00

WE CARRY MANY OTHER THIRD PARTY PRODUCTS

YOU CAN CALL FOR PRICES ON AND ASK FOR

YOUR FREE ATARI PRODUCT CATALOG

Qcommodore
VIC1212 PROGRAMMER AID

VIC1213 VICMON

VIC 1906 SUPER ALIEN

VIC 1914 ADVENTURE LAND...

VIC 1915 PIRATE COVE

VIC1916 MISSION IMPOSSIBLE

VIC1 91 7 THE COUNT ADVENTURE

VIC1919 SAHGON II CHESS

THIRD PARTY SOFTWARE

ALIEN BLITZ

Omega Rac*

Gorf

16K RAM/ROM

AMOK

SUPER HANGMAN

SPIDERS OF MARS

$45 00

$45 00

$21.75

$29.75

S 29.75

$29.75

S 29.75

$29.75

$21 00

$35.00

S32.OO

$99.00

$21 00

$1600

$45 00

POLICY > j

In-Stock items shipped within 24 hours of order

Personal checks require four weeks clearance

before shipping . PA residents add sales tax.
All products subject to avaitability and price

| change. Add 4 % for Mastercard and Visa.

TO ORDER

CALL TOLL FREE

800-233-8760
In PA 1-717-398-4079

or send order to

Lyco Computer

P.O. Box 5088
Jersey Shore, PA 1 7740

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US 

ATARI 
February 

SPECIALS 

In PA 1 ·717-398-4079 

810 Disk Drive 
32K RAM ..... . 
40032KRAM 

$429.00 
$ 79.00 
$ CALL 

800 48K. • • $519.00 
PERCOM : In Stock 

SINGLE DRIVE (SO) 
SINGLE DRIVE (DO) 
DUAL DRIVE (DO) .. . 
DUAL HEAD (DO) ' .. 

... , ' .. . . $399 .00 
. . . $549.00 

. $869 .00 
. . $669.00 

Ok/da1183A 
Ok/dlta 84 
Prowrlt., I .. 

.... ..... . . . .• 547Q .OO 
. 1719.00 

Prowrlt., II ... 

... .. ... . . . 11089.00 
. $499 .00 
.. .. CALL 

. $599 .00 SMITH CORONA Tp·1 .,. 
. . . . .. . . .. . . . . 5499.00 

/lnter1lclng Available) 

JOYSTICKS: In Stock 

LeStick . ........... . 

WICO TRACKBALL 
WICO COMMAND CONTROL. o. 

S18.00 
134.00 
$ 54 .95 
$ 22 .75 
S 23 .75 
S 6 .75 

WICO REO BALL ...... . 
STICK STANO . 

l1.li .... 11 MDt ... j ' 0) 
Mlxelt MD2 ... (10) 
Elephant .. . /10) 

THIRD PARTY SOFTWARE 
AURI PROGRAM EXCHANGE 

E •• 'lrn Front lMt 

Wizard 0' W.r . 
Go" 
Froog.r 

1:Z5. 5O 
.. 115.50 

115.50 
115.SO 

$31 .00 
$31 .00 
$26 .00 

BUSINESS SOFTWARE : In Stock 
At.rf Word Proc ... lng ... .... . $109 .00 
L.n.r P.rt.ct . 
Test Wizzard 
0a1 ... m/65 
Inter1 i.p 

DATA PERFECT .. . 
VISICALC .. ...... . 

$129 .00 
$ 89 .00 
$125.00 

.. .. . $1 25.00 

.. .. . $75.00 
.. .... . $189 .75 

ATARI HARDWARE 
410 C .... n. R.cord.r 
825 Print.r .. ......... . 
830 Phon. Mod.m ... . 
850 'nl.tt.c. 

PACKAGES 
CXeal Enl.ruin.r . 
CXce2 Educ.lor 
CX483 Proorimm., 
CX41iM Communic.lor 

. . '75.00 
· $585.00 
· '149.00 

...... 1164.00 

. . t6Q .oo 
.. . 1125.00 

.. .... 9 .00 
· 1325.00 

SOFTWARE 
CXL401 2 MISSILE COMMAND . 528.75 
CXL4013 ASTEROiD . .. $28.75 
CXL402D CENTIPEDE . . $32 .75 
CXL4022 PAC MAN . .... . 532.75 
CXL4011 STAR RAIDER . . $34.75 
CXL4004 BASKETBALL .... $26. 75 
CXL4006 SUPER BREAKOUT ....... $28 .75 
CXL4008 SPACE INVADER ... .. .... $28.75 
CX8J 30 CAVERNS OF MARS .. .... $31. 75 
CX4108 HANGMAN .............. $12 .75 
CX4102 KINGDOM ...... .. .. .... $12 .75 
CX4 112 STATES&CAPITALS .. ... $12.75 
CX4114 EUROPEAN COUNTRIES 512.75 
CX4109 GRAPH.T ..... $ 16 .75 

ENERGY C ZAR..... .. $12 .75 
SCRAM ........ . .... 519 .75 
PROGRAMMING i. ....... $ 19.75 

CX4106 PROGRAMMING II ....... $22 .75 
CX4117 PROGRAMMING III .. .. $22 .75 
CXL4015 TELELINK . ............... $21. 75 
CX4119 FRENCH .. .. . .. .. .. .. ..... $39.75 
CX4118 GERMAN .. $39 .75 
CX4120 SPANISH ..... .. . $39.75 
CX4120 SPANISH .. . .... $39.75 
CXL4007 MUSIC COMPOSER ...... $33 . 75 
CXL4002 ATAR. BASIC . ... 545 .75 
CX8126 MICROSOFT BASIC ...... 565 .75 
CXL4003 ASSEMBLER EDITOR.. . 545 .75 
CX8126 MACROASSEMBLER ... 569 .75 
CXL4018 PILOT HOME ............. $65 .75 
CX405 PILOT EDUCATOR . $99.75 
CX41 5 HOME FILING MANAGER$ 37 .50 
CX4'4 BOOKEEPER .......... $109 .75 
NEW DEFENDER .. . ... . ... . $ CALL 

NEW RELEASES 
CHOP LIFTER .... .. .......... 527 .75 
APPLE PANIC ........... . ............ $23 .75 

• POLICY 

THIRD PARTY SOFTWARE 
tor alan 800 or 400 

K·B'fTE 
I(RAl Y SH OOTOUT . . .... 53 5.00 
K·DOS 565.00 
I(·STAR PATROL . 531 . 15 
K' RAlY ANTICS 53 7 15 
K·RAlY KRlnERS . 537 15 
O· BALL JOYSTI CK KIT 56 15 

BAHA BUGGIES ....... $ 24 .75 
SAM. SYNTHESIZER 544.75 
NAUTILUS . . .. ..... $ 24 .75 
SHAMUS .. . .. . $ 24.75 
POOL 400 ROM . 529.75 
SUB COMMANDER 536.75 
JUMBO JET PiLOT .... $ 36.75 
Mo nkey Wrench .. $ 42 .00 
Ut ili ty Disk .. S 31:i . !IU 
Ul1Im.t. R.numbef .. S 15 . .50 
St., Wlmor . 528 .00 
CruI" . Crumbl. & Chomp . $23.00 

WE CARRY MAN Y OTHER THIRD PARTY PRODUCTS 

YOU CAN CALL FOR PRICES ON AND ASK FOR 
'fOUR FREE ATAR ' CATALOG . 

VIC1212 PROGRAMMER AID 
VICI2' 3 VICMON 

VIC 1906 SUPER ALIEN . . .... . 
VIC 1914ADVENTURE LAND .. . 
VIC 1915 PIRATE COVE ..... . 

VIC1916 MISSION IMPOSSIBLE . 
VICHU7 THE COUNT ADVENTURE 
VIC1g H I SARGON II CHESS . 

THIRD PARTY SOFTWARE 
ALIEN BLITZ 
Om~. Reel . . 
Go" 
16K RAM fROM ......... ...... . 

AMOK 
SUPER HANGMAN 

CALL TOLL FREE 

In-Stock items shipped within 24 hours of order 
Personal checks require four weeks clearance 
before shipping . PA residents add sales tax. 
All products subject to availability and price 

800-233-8760 
In PA 1-717-398-4079 

or send order to 
Lyco Computer 
P_O _ Box 5088 

Mastercard and Jersey Shore. PA 17740 



automaticaliy; automatic "top of

form" function formats and

numbers pages. User sets mar

gins, type style and size, and

page length. Supports under

lining, sub and superscripts, and

proportional spacing.

Tape and disk features. Stan

dard CBM file format. Provides

on-screen prompts and ad

visories for error-free tape and

disk handling. Eliminates need

for tape footage counter by using

fast forward under program con

trol. Disk version uses named

files for quick access and over

write protection.

Rapidwriter is written in

BASIC, can be used as a data-

entry module with other pro

grams and to format printout for

other programs, and has a built-

in programmable calculator func

tion. The program comes with a

complete reference manual and

an easy-to-foilow tutorial. On

going support (newsletter, new

add-on programs, etc.) is pro

vided. The cost is $39.95, tape or

disk.

H. D. Manufacturing Inc.

91 long Hill Road

Leverett, MA 07054

(413)549-3744

Microcomputer

Materials Catalog

For 1982-83

The 1982-83 edition of the

Scholastic Microcomputer mate

rials Catalog has 100 new pro

grams, including 24 new titles

produced by the Minnesota Edu

cational Computing Consortium

(MECC), as well as top-selling

programs like VisiCalc.

In addition to subject areas

such as math, science, language

arts, computer literacy, and so

cial studies, software is offered in

the new subject areas of music,

art, and driver's education. A

total of more than 300 titles is of

fered for the Apple, PET, TRS-80,

Atari, and Texas Instruments

microcomputers.

Scholastic Inc.

50 West 44th Street

New York, NY 10036

(212)944-7700

Maze Game For

The Atari

Island Graphics has released Tax

Dodge, a scrolling maze game for

the Atari 400/800. Tax Dodge, de

signed and developed by Jon

Freeman and Anne Westfall of

Free Fall Associates, has vertical

and horizontal scrolling, which

allows the maze to be larger than

the screen. Tax Dodge is written in

assembly language.

Tax Dodge comes with disk

ette, manual, and product re

gistration card. It is a 16K pro

gram and retails at $39.95 on

diskette.

Island Graphics

BoxV

Bethel Island, CA945U

(415)684-2664

APPLE®

BRODERBUND

Chop Lifter (D)

Apple Panic |D)

The Arcade Machine (D).

Serpentine (D)

SIERRA ON-LINE

Frogger |D)

Crossfire (D)

Jawbreaker (D)

Wizard and Princess (D).

INFOCOM

Zorkl(D)

Zorkll(D)

Zorklll(D)

Deadline (D)

Starcross(D)

CIDII 1 C
SlnlUS

Bandits (D)

Sneakers|D)

Wayout (D)

Blade of Blackpool iDi..

SIR-TECH

Wizardry (D)

Knight of Diamonds (D) .

Galactic Attack |D)

VISICORP

Visicalc3.3(D)

VisiTrend/Plot (D) , ,

VisiFile'DJ

LIST

PRICE

...34.95

...29.95

...54.95

...34.95

...34.95

... 29.95

... 29.95

...32.95

...39.95

...39.95

...39.95

...49.95

... 39.95

...34.95

...29.95

... 39.95

...39.95

...49.95

...34.95

...29.95

. 250.00

. 300.00

. 250.00

SOFTWARE PUBLISHING CORP.

PFS: Reporl(D)

PFS:(D)

PFS: Graph (0) -...'-.

... 95.00

. 125.00

. 125.00

AND MUCH MORE

OUR

PRICE

23.00

19.75

36.25

23.00

23.00

19.75

19.75

21.75

26.50

26.50

26.50

33.00

26.50

23.00

19.75

26.50

26.50

33.00

23.00

19.75

175.00

210.00

175.00

62.75

82.50

. 82.50

jafzTift7fTir] fi

COMPUTER SOFTWARE

■ ■ ■ ■ ■ ■"■' \h~.?s : ■ - ■'■ ■■■" .'■ -H.i'

SPECIALS?

NO, THESE ARE OUR

EVERYDAY LOW PRICES

(0) - Disk |C| = Cass (R) - Cart.
Prices Subject to Change
Send for Free Catalog

PHONE ORDERS:

1-800-637-3095

IL, AK, & HI Call:

1-217-367-5774

HRS.: 9-6 M0N.-SAT.

MAILORDERSTO:

SECTOR ONE

1001 BRIGHTON

URBANA, IL 61801

Add S2 00 for postage and handling • Mastercard
and Visa orders add 4% service charge (include card If

and exp. dale) • Personal checks and MO. also

accepted • Illinois residents add 5% sales lax •

Please specify computer type • MOST ORDERS
SHJPPEDW1THIN 24 HRS

Apple is a registered trademark ol Apple

Compuler Jnc.

Atari is a registered trademark of Atari. Inc.

ATARI®

DATASOFT

Canyon Climber (0) |C)

Pacific Coast Highway

ID) 1C)

Text Wizard (D)

Spell Wizard (D)

BOKLANCORP.

Wizard of Wor (D>

Wizard of Wor (R)

Anti Sub Patrol (D)

Ami Sub Patrol (C)

SYNAPSE

Slime (D)(C)

Shamus(0)(C)

Protector (D) (C)

Nautilus (DHC)

File Manager 800* (D) ....

PROGRAM DESIGN INC.

Moon Baselo(DMC)

UK

Letter Perfect (D)

Letter Perfect (R)

Data Perfect (D)

K-BYTE

K-Razy Amiks (R)

K-Razy Shootout (R>

K-DOS(D)

K-Razy Kritters (R)

K-Star Pauol (R)

WICO CORP.

Joystick ......

Trackball.;.:

LIST

PRICE

.29.95

..29.95

..99.95

..79.95

..39.95

..44.95

..29.95

..19.95

..34.95

..34.95

..34.95

.. 34.95

.. 99.95*

.. 29.95

149.95

199.95

..99.95

..49.95

.49.95

..89 95

..49.95

..49.95

..29 95

..69.95

AND MUCH MORE

OUR
PRICE

19.75

19.75

66.00

52.75

26.50

29.75

19.75

13.25

23.00

23.00

23.00

23.00

66.00

19.75

107.25

143.00

71.50

33.00

33.00

59.50

33.00

33.00

19.75

46.25*
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automatica lly; automatic "top of 
form" function formats and 
numbers pages. User sets mar
gins, type style and size, and 
page length . Supports under
lining, sub and supe rscripts, and 
proportional spacing. 

Tape alld disk featL/res. Stan
dard CBM file fo rmat. Provides 
on-screen prompts and ad
visories fo r error-free tape and 
disk handling. Eliminates need 
for tape footage coun ter by using 
fast forward under program con
trol. DiSK version uses named 
fi les for quick access and ove r
write protection. 

Rapidwriter is written in 
BASIC, can be used as a data
en try module with other pro
grams and to format printout for 
other programs, and has a built
in programmable calcu lator func
tion. The program comes with a 
complete reference manual and 
an easy-to-follow tutorial. O n
going support (newsletter, new 
add-on programs, etc.) is pro
vided. The cost is $39.95, tape or 
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disk. 
H. D. Mallllfacturillg Illc. 
91 Lollg Hill Road 
Leverett , MA 01054 
(413)549-3744 

Microcomputer 
Materials Catalog 
For 1982-83 
The 1982-83 edition of the 
Scholastic Microcomputer mate
rials Cata log has 100 new pro
grams, including 24 new titles 
produced by the Minnesota Edu
cational Computing Consortium 
(MECC), as well as top-selling 
programs like VisiCalc. 

In addition to subject areas 
such as math, science, language 
arts, computer literacy, and so
cial studies, software is offered in 
the new subject areas of music, 
a rt, and driver's education. A 
total of more than 300 titles is of
fered for the Apple, PET, TRS-80, 
Atari, and Texas Instruments 

microcomputers. 
Scholastic Illc. 
50 West 44th Street 
New York, NY 10036 
(2 12)944-7700 

Maze Game For 
The Atari 
Island Graphics has released Tax 
Dodge, a scrolling maze game fo r 
the Atari 400/800. Tax Dodge, de
signed and developed by Jon 
Freeman and Anne Westfall of 
Free Fall Associates, has vertical 
and horizontal scrolling, which 
allows the maze to be larger than 
the screen. Tax Dodge is written in 
assembly language. 

Tax Dodge comes with disk
ette, manual, and product re
gistration card. It is a 16K pro
gram and reta il s at $39.95 on 
diskette. 
Islalld Graphics 
Box V 
Bethel Island, CA 94511 
(415) 684-2664 

1 



THE MONKEY WRENCH

A PROGRAMMER'S AID FOR ATARI 800

If you are a person who likes to

monkey around with ttie ATARI 300 —
Then THE MONKEY WRENCH is (or

you! Make programming tasks

easier, less time consuming and

more fun. Why spend extra hours

working on a BASIC program when
ttieMONKEYcandoitloryou.

Plugs in the RIGHT cartridge slot

and works with ATARI BASIC.

The Monkey Wrench provides <mq 05

9 new BASIC direct mode com- ' '
mands. They include: AUTO LINE NUMBERING, DELETE
LINE NUMBERS, CHANGE MARGINS, MEMORY TEST
RENUMBER CURSOR EXCHANGE, HEX & DECIMAL

CONVERSION, and MONITOR. The monitor command

gives access to a machine language monitor with 15
commands used to interact with the powerful features

of the 6502 microprocessor.

ATARI AND PET

EPROM PROGRAMMER
i m .

Programs 2716 and 2532 i

EPROMs. Includes hardware

and software. PET = $75.00-

ATARI {includes sophisticated

machine language monitor) =

S119.95 I

VIC RABBIT CARTRIDGE

"High-Speed

Cassette

Load and Save!"

$39.95

(includes Cartridge

and Manual)

Expansion Connector

"Don't waste your Lile away waiting to LOAD and SAVE

programs on Cassete Deck."

Load or SavB 8K in approximately 30 seconds! Try
it — your Un-Rabbitized VIC takes almost 3 minuies.

It's not only Fast but VERY RELIABLE.

Almost as fast as VIC Disk Drive! Don't be foolish -

Why buy the disk when you can get the VIC Rabbit

tor much, much less!

Easy to install — il just plugs in.
Expansion Connector on rear.

Works with or without Expansion Memory.
Works with ViC Cassette Deck.

12 Commands provide other neat features.

Also Available for 2001.4001. and 8032

More than just an Assembler/Editor!

It's a

Professionally

Designed

Software

Development

System

MAE
for

PET

APPLE

ATARI

Blast oft with the software used on the space

shuttle project!

• DeMjnW to inwove Progiimmef Productivity

• SunUi syniu md commanm - No ntM 10 rtttun ptcuku

synllMS wd commjMs urtwi you go from PET lo APR.E

ID ATARI

• taeufeflt A&wrtHef/Editor - No need to load the Editor men me

AsstrrOm then rhe Editor, etc

• Abo «WuOes V«fd ProctslW. RetOCitmg LoaOer wdmuch

mot

• Optons EPROM Proorimmei. un-motemenlM oocoOe cueurtry

• STILL NOT CONVINCED Send lor fin spec Sf*el'

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

5% INCH SOFT

SECTORED DISKETTES

Highest quality. We use them on

our PETs, APPLEs, ATARIs, and other

computers. 522.50/10 or $44.50/20

P/owriter Printer - Eicelient doi maim pnm Parallel

Serial = $600 00 IEEE = S589 00

W89QG DC Hayes Smart Modem = S235 00
OC Hayes M>cio Modern II = S289 00

RanaDiskDnve-375

A Dnwe Conirolle' - 114

EPROMS 2716 = $6 50 3532 = SI? 50

Over tO Commodore Programs by Baker (on 4G«Jt = S25O0

3239LindaDr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send for free catalog!

Iclc *ofl«iiic«
P.O. BOX 3456, TROY, MICH 48099

Complete line of Computers ... Software

Video Games and Accessories

CALL TODAY!

Ill ' ■

ATARI ^^P

HOME _

COMPUTERS S

400

16K S279 95

46K 499 00

o

■ 1
r«™i *

BOO

$659 00

799 00

ACCESSORIES
410 Cassette Recorder

B10 Dak Drive

850 Interface Module

825 BO Column Printer

MOSAIC 32K Ham .

S 89 95

499 99

169 95

699 95

11300

Bell AHowell(Black Apple)

Apple II plus 48K

Disk Dnve w/Comroller

Disk Dnve without Controller

ACE 16K Eipansion

Parallel Interlace ... .

S1287 0C

. . 550.00

475.00

165 00

125 OQ

Qcommodore
Commodore "64" S325.00

Commodore Vic 20 21500

DisK Dnve 499 00

Oatassette 69 00

BK Memory Eipandor 49 95

RS232 Interface 45.00

Vic 20 Cartridge Games 27 95

BUSINESS MACHINES
CBM8032.

C E •.', 6050 Dual Disk .

TRS80

S1100 00

1299 00

TIMEX*ome Computer

Compuiei

Computer 32K Ram

Atl\UAB20 System I

1700 00

834 00

64K Computer 1500 00

Texas

Instruments Jm 20000
(withSiOOOOreOate)

HAYES MODEM 1200
575 00

ACCESSORIES

Stick Stand $ 6 99

2For 12.00

Atari Joy Stick . 6 20

Wtco JoyStck 22 50

W»co Red Ball Joy Suck 24 80

Wico Track Ball Alan CommanrJor 52.00

ManyMoreAccesso;ies CALL

SOFTWARE FOR

Centipede S34 75

PacMan .34.75

Super Breakout 28 50

Missile Command 28 50

Slar Raiders 34.7S

FREE!
STICK STAND

with FASTBALL
(With purchase of S60.00

or more. A S6.99 value!)

CBS Software
Kiazy Shootout

Kraii Krlters

K-Star Patrol

K'aiy Ant*s

Crusn Crumble Chomp

Ricochet

Chopliher

Apple Panic

Star Bluer

David s MidfiKj

Stellar Shuttle

Broderbund

synapse
Nautilus

Slime

Dodge Racer

ProtectO'

Chicken

Pool 1.5

IDSI.

S36 00

36 00

36 00

36 00

$23 00

1550

30 50

23 00

$29 95

23 00

2*50

27 00

29 95

23 00

23 00

23 00

23.00

23 00

27 00

Preppie . 2a.00

Rear Guard . 15.50

Treasure Quest . 23 00

3DTicTacToe 12.00

Adventure Series 15.50

War 19.50

Diskey 37.00

Ultima I 30 50

Ultima II .47 50

Frogger 27.00

Jaw Breaker 23.00

Crossfire . 23.00

Data

Shooting Arcade 23.00

Pacific Coast Highway 23.00

Clowns and Balloons 23.00
Atari Character Generator 15.50

Andromeda 27 00

Doctor Goodeode s Cavern 24.00

Pathfinder .. 27.00

Match Racers .. 24 00

VISICALC
(For Apple Atari. Commodore, and IBM)

200 00

VISA & ORDERING INFORMATION
■usTPnninn Check. Money Order MasierCard. Visa and C.O.D Orders
MASTERCARD accepted. Add $2.00 lor COD. All oihei orders shipped

UPS colled. Michigan residents add 4% sales tax

Hours 9 a.m. lo 8 p.m. daily.

CALL FREE 1-800-255-2000

in Michigan 1-800-742-4242

IN CANADA 1-313-524-1030

THE MONKEY WRENCH 
A PROGRAMMER'S Al0 FOR AlAR1800 

If you are a person who likes 10 
monkey around with the ATARl800-
Then IHE MONKEY WRENCH is for 
you! Make programming tasks 
easier. less time consuming and 
more lun. Why spend eKlra hours 
wor1cing on a BASIC program when 
the MONKEY can do illoryou. 
Plugs in the RIGHT cartridge slot 
and works with AlARI BASIC. 

The Monkey Wrench provides $49.95 
9 new BASIC direct mode com· 
mands. They include: AUTO LINE NUMBERING, OElm 
LINE NUMBERS. CHANGE MARGINS. MEMORY TEST 
RENUMBER CURSOR EXCHANGE. HEX & OECIMAL 
CONVERSION, and MONITOR. The monitor command 
gives access to a machine language monitor with 15 
commands used to interact with the powerfulleatures 
of the 6502 microprocessor. 

VIC RABBIT CARTRIDGE 

" High·Speed 
Cassene 
l oad and Save!" &

~ $39.95 
~ V (includes Can ridge 
V and Manual) 

"-.... Expansion Connector 

.. OOn·t ..... aste your lile away waiting to LOAD and SAVE 
programs on Cassele Deck." 
load or Save 8K in appro)(imately 30 seconds! Try 
il- your Un·Rabbitized VIC lakes almost 3 minutes. 
Irs not only faSI bul VERY RELIABLE. 
Almost as fast as VIC Disk Drive ! Don'l be foolish 
Why buy the disk when you can gel the VIC Rabbit 
lor much, much less! 
Easy to install - it just plugs in. 
Expansion Connector on rear. 
Works with or without Expansion Memory. 
\\Iorlts with V1C Cassene Deck. 
12 Commands provide other neal features. 
Also Available lor 2001 . 4001 . and 8032 

PET SORWARE 

It's a 
Prolessionally 
De~gned 

Software 
Development 
System 

MAE 
for 
PET 

APPLE 

~ :AIl4f #tf1!:-
Blast off with the software used on the space 
shuttle project! 
• ~ IO~ Proorllmltf P'roOuI;:\Mry 
• SmIIr lynW..:t ~. No,.., 101 • ..." ~ 

S)'III.WS .,., COITIITIIt'd5 "'*' \'011 GO 110m PH 10 APPlE 
IOATARI 

• CofIlSOdentAs.strrtlllflt:~ - No,..., 10 bIICt \tie E~ Itwn \tie 
~lIW1hEOIIor. 1IIC 

• Abo rO.IGn W:InI1'ructsD. AeIouIwIQ lO"*. ¥I(! n.dI _. 
• t\cIIIOns Ef'R)M~. ~IIOOCIQUc-wtIy 
• SIIllHOTCOIrMHCED SenctIol"NSI*"*'" 

5% INCH SOFT 
Programs 1716 and 1532 I 
EPROMs. Includes hardware ; 
and softw.Ire. PET = $75.l11- . 
AlARI "ndudes SO!Ihisticated 
macfft ~nguage monitorl = 
$119.95 

A buy you RS·232 users can'l pass-up. Includes SECTORED olSKmES 
RS.232 hardware with a sophisticaled software Highest quality. We use them 
package. May be conlrolled via keyboard or from our PETs. APPlEs, ATARls, and 

BASIC. A $129;;.~95~==:::""';;;-~~~k-:~$11~.5W~10~D~r ~~-==== .. 

~ 
tclc !f!IlO.et" illCe 
P.O. BOX 3456, TROY, MICH 48099 l.r ~ Complete line of Computers ... Software 

~ Video Games and Accessories 
CALL TODAY! 

~
" JI~.~ , 

ATARI __ ~ , 
-g 

HOME ' tc:,-=.~ 
COMPUTERS 1IIIIIIl; 
". 
'BI( 

"'" $219,95 
.99.00 

800 
S6S9.00 

"' 00 

ACCESSORIES 
.,0 Cassette Aeoordef 
810 0i$II Onve 
ISO 1rI:a.18Ce Module 
825 80 CcIum PnnIet 
MOSAIC 321'( Aam . 

S 89.9S 

"'" "." 
'"'' 11300 

Bell &Howell (Black Apple) 
Apple II pIu$ .81< 
Oosk 0rWe w/CQnUolef 
DI$k Onve wiIh:IuI C<n-oIe, 
ACE 16K ExpantiDn ••. 
Pllalllt Interface 

SI281.00 

''''00 
. 1S.00 
16$.00 

"' 00 

[33cornrnodore 
Commodore ~St~ . »2S.00 

CommodoraVic20 .••• . ...... 21 S.00 
Disk DriYe ................... . 99.00 
o.laS5elle 69.00 
8K Memory E~ ... .9.95 
RS232 Interface . 500 
VIc: 20 ~ Gaonas 2195 

BUSINESS MACHINES 
caM 8032 .•••..... S1100.00 
CBM 8050 Duat Disk .••......•••.•.. 1299.00 

TRS80 "-111 . . ..• 1650.00 

TIMEX ..... Com'"'~ 8995 

SANVO ~~nen 110000 

N EC Com,"'~ , 2>< """ '" 00 

XEROX." s .. _ , 2600 00 

1eleVideo ... Com",~ 
Tl'xa~ 

Inst rUmt'nl , "" 

,sao 00 

20000 
(w it h $I OOOO' lIb,l1e ) 

HAYES MODEM 1200 

ACCESSORIES 
Shck Stand . 
2 For 
Alarl Jo y Stick 
WtCO Joy StICk 
WtCO Red Ball Joy SlICk 
WtCO Track Ball A tar~Commandor 
Many Mole AccesSOfles 

57500 

$ 6.99 
12,00 
620 

2250 
24,80 
5200 
CALL 

SOFTWARE 

Jil ~ AlARI c. __ 

.,. " 
P.e Man .. '''' ~ Breakout 28_50 
Mis. Command " '" Stll Raders .. 3. 1S 

FREE! 
STICK STAND 
wi lh FASTBALL 
(With purchase of $60.00 
or more. A 56.99 lIalue!) 

:0:., Re~~~ ---.(~N [W' 
.. 'WRIST ~ • 
~ FATIGUE 'I!f!!!!9'" 

CBS Software cJ:t4dventurf' 
K.ilZY SnooIOUI $3600 Preppie 2300 
K,I\Z) Krllers 3600 Rear Guard ...... 1550 
K-Slat Patrol 3600 Treasure Ouest .... 2300 
I( ,uy Am. s 3600 JOTIC Tac Toe ... 12.00 

ftNJri 
Adventure Senes .... 15.SO 
w" ... 19.50 
o.skey 3TOO 

C.uM> C,...nOle Chomp S2300 0"·"",,,· .. · ... , 
R.- ,,'" SIarWama "'" 

Utt,ma l 3050 
Resc:ue at ~ 2300 Ultma ll <1 SO 

Flogger .... 2700 

Broderbund Jaw Breaker . . .•. 23.00 
Crossfire '3 00 ChOpIo~er '" " ~. Apple Panoc; 2300 

SI. Bluer ",. Shoollng Arcade 2300 """,- Z'OO PaCIfic Coast Htghway 2300 
SIe1 .. ~ "" Clowns and Balloons 2300 

Alan Character Generato, 15.50 

~P§~ ~!II~m Naullius 2300 Andromeda 2100 S. me '300 Doctor Goodeode's Ca.-ern "00 DodgeRacel '300 Palhfir.;ler 2100 PrOtector 2300 Match Racers , . 00 
ChICken '300 

VISICI\LC lOSt (For Apple. Alan. Commodore. and IBM) 
PaoIt .S 2100 

VISA & 
MASTERCARD 
ACCEPTED 

1--.,~ 

.... 200.00 

ORDERING INFORMATION 
Check. Money Oldcl. MasterCard, Visa and C.O.D. Ord~s 
accepted, Add $2.00 lor C.O.D. All other orders shipped 
U.P.S. col lect. MO llgan reSIdents add 4% sales lcur 
Hours 9 a .m. 10 8 p.m. daily. 

CALl FREE 1·80()"255-2000 
IN MICHIGAlI1·80()"742-4242 

IN CAllADA 1·313·524-1030 



New Marketing For

CompuServe

Computer retailers, software

stores and major retail chains can

now sell the CompuServe Infor

mation Service (CIS) through a

new retail marketing program.

CIS can be used by all per

sonal computers and by many

computer terminals.

The CIS "starter kit" con

tains a three-ring vinyl binder, a

user ID number and password

for five free connect time hours

on CIS, an easy to read User's

Guide, and an introductory sub

scription to Today magazine. The

starter kit also contains local

phone numbers for connecting a

personal computer to CIS, access

instructions, a dictionary of com

puter terms, commonly asked

questions and answers about CIS

and rate information.

The starter kit has a

suggested retail price of $39.95.

CIS offers shopping and

banking at home, electronic mail

and realtime communications,

current and historical stock

market and commodities in

formation, family information

and education, up-to-the-minute

news and weather, electronic

games, bulletin boards, private

user groups and computing

power for programming activities.

CompuServe Incorporated

5000 Arlington Centre Boulevard

Columbus, OH 43220

(614)457-8600

Mass Storage

Peripheral For

Commodore 64

And VIC-20

Exatron has announced its Com

modore 64 and VIC-20 compati

ble Stringy Floppy mass storage

peripheral. The new system,

named ESF-20/64, consists of two

units: a miniature endless-loop

tape cartridge and a precise elec

tronically direct-drive transport

mechanism which plugs into the

serial bus connector on the Com

modore 64 and VIC-20.

Major features include relia

bility, speed, compact size, and

easy interfacing with no changes

to the hardware or software of

either computer. The commands

used to operate the ESF-20/64 are

incorporated into the Commo

dore 64 and VIC-20 and are fully

explained in the VIC-20 Computer

Guide.

The tape transport operates

at a speed of five inches per sec

ond and has memory capacity of

up to 64K bytes. Previously

stored data is transferable to the

ESF-20/64 storage via BASIC

programming.

The end-user, single-unit

price is $199.50. Starter kits,

available for an additional $25,

include the user's manual and

ten 20-foot wafers (tape car-

COMMODORE

• PET OWNERS •

NEW AUTHENTIC PROGRAMS

CASINO CRAPS
•Any bet made in Vegas,

now can be made at home.

•The Field Hardways-

Place Bets-Come-Pass Line

•Find a winning system,without

losing a dime.

8K version (1 playerjS 10.95

16K version f5 plaversiS 12,95

KONNECTFOUR

•Now play this popular game

against your pet.

•Excellent sound & graphics

•Real time clock

•Three levels of play

•Can fit into 8K

•Fun & Educational for all ages

ONLYS10.95

GP Microsystems

72-3167th Place

Glendale,N.Y.11385

Please include $ 1.50 shipping
&handlingforeach program.

Indicateversion,

CANADIAN

PAYROLL

—Available for Commodore 40 or

80 column computers with 8050,

4040, 2040 or 8250 disk drives.

—Available for IBM PC

—250 employees maximum

—Prints T4's and year-end

reports

—Interface to any accounting

system with one monthly journal

entry

—Overtime and piece rates

—Automatic updating available

for $75 a year.

Sluena Computer

Services Ltd.
P.O. Box 305

Terrace, B.C. V8G 4B1

Call: 604-635-9056

Terms: Cash or Visa

^CS) Canadian Payroll S695
Chequewriter OptionJ150

Dealer Inquires Welcome

TEACHERS
COMALDOR is now in its

third year of supplying Boards

of Education and schools

throughout the United States

and Canada with reliable,

classroom-tested PET soft

ware.

Our programs range from

Kindergarten to High School

with CAI, Drill, Review,

Games, and Administration.

For a descriptive brochure

send $2.00 (refundable on

first purchase) to:

COMALDOR SOFTWARE

P. 0. Box 356

Station 0

Toronto, Ontario

M4A 2N9
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New Marketing For 
CompuServe 
Computer retailers, software 
s to res and major retai l chains ca n 
now sell the CompuServe Infor
mation Service (CIS) through a 
new retail marketing program . 

CIS can be used by all per
sonal computers a nd by ma ny 
computer terminals. 

The CIS "starter kit" con
ta ins a three-ring vinyl binder, a 
user 10 number and password 
for five free connect time hours 
on CIS, an easy to read User's 
Guide, and a n introductory sub
scription to Today magazine. The 
starter kit also contains loca l 
phone numbers for connecting a 
personal computer to CIS, access 
ins tructions, a dictionary of com

CIS offers shopping a nd 
banking at home, electronic mail 
and realtime communications, 
current and historica l stock 
market a nd commodities in
fo rmation, fami ly in formation 
a nd education, up-to-the-minute 
news and weather, electronic 
games, bu lletin boards, priva te 
user groups a nd computing 
power for programming activities. 
COlllpuServe Incorporated 
5000 Arlil/gtoll Cel/tre Boulevard 
Colulllbus, OH 43220 
(614)457-8600 

Mass Storage 
Peripheral For 
Commodore 64 
AndVIC-20 

pu ter terms, commonl y asked Exatron has announced its Com
questions a nd answers about CIS modore 64 and VIC-20 compati
a nd rate informa tion. ble Stringy Floppy mass storage 

The starter kit has a peripheral. The new system, 
suggested retail price of $39.95. named ESF-20/64, consists of two 

COMMODORE 
* PET OWNERS * 
NEW AUTHENTIC PROGRAMS 

CASINO CRAPS 
oAny bet made in Vegas, 
now can be made a t home. 

o The Field Hardways-
Place Sets-Come-Pass Line 

oFind a winning system,without 
losing a dime. 

8Kversion (1 player)S10.95 
16Kversion (5 playerslS12 .95 

KONNECT FOUR 
oNow p la y this popular game 
against your pet. 

oExcel lent sound & graphics 
oReal time clock 
o Three levels of p la y 
oCan fit into 8K 
o Fun & Educationa I for a ll ages 

ONLY $10.95 
G P Microsystems 
72-3167th Place 
Glendale,N.Y.1 1385 

Please include S 1.50 shipping 
&handling for each program. 
Indicate version. 
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-Available for Commodor.e AO or 
80 column computers with 8050, 
40010. 2040 or 8250 disk drives. 
-Available for I BM PC 
-250 employees maximum .... 
-Prints TA 's and year· end 
reports 
-Interface to any accounting 
system with one monthly lournal 
entry 
-Overtime and piece rates 
-Automatic updating available 
for $75 a year. 

Sli.'lena Com puter 
Services Ltd. 
P .O. Box lOS 
Terrace. B.C. V8G 4B1 

Call: 604·635-9056 
Terms: Cash or Visa 

Iscsl Canadian Payroll 1695 
Chequewriter Option l 150 
Dealer Inquires Welcome 

units: a miniature endless-loop 
tape cartridge and a precise elec
tronica lly direct-drive transport 
mecha nism w hich plugs into the 
serial bus connector on the Com
mod ore 64 and VIC-20. 

Major features include relia
bility, speed, compact size, and 
easy interfacing with no changes 
to the hard ware or software of 
either computer. The commands 
used to operate the ESF-20/64 are 
incorporated into the Commo
dore 64 and VIC-20 and are fully 
explai ned in the V IC-20 Computer 
Guide. 

The tape tra nsport operates 
at a speed of fi ve inches per sec
ond a nd has memory capacity of 
up to 64K by tes. Previously 
stored data is tra nsferable to the 
ESF-20/64 storage via BASIC 
programming. 

The end-user, single-unit 
price is $199 .50. Starter kits, 
available for a n additio na l $25, 
include the user's manual and 
ten 20-foot wafers (tape car-

TEACHERS 
COMALDOR is now in its 
third year of supplying Boards 
of Education and schools 
throughout the United States 
and Canada with reli ab le. 
classroom-tested PET soft
ware . 

Our programs range from 
Kindergarten to High School 
w ith CAl. Drill . Review. 
Games, and Admin ist ration. 

For a descriptive brochure 
send $2.00 (refundable on 
first purchase) to: 

COMALDOR SOFTWARE 
P. O. Box 356 

Stat ion 0 
Toronto. Ontario 

M4A 2N9 



AATARI
®

800 (48K) $499
810 DISK DRIVE $428 32K MICROTEK $75

410 RECORDER $74

850 INTERFACE S164

400 COMPUTER $219

Entertainer $66

Communicator $298

32K (RAM) (Mosaic) $99

32KRAM(lntec) $69

48K (lntec/400) $139

Educator $112

Programmer $52

WIC0 $23

WIC0 Red Ball $25

WICO Track Ball $49

PEFGOM
Single Density Master $409 Double Density Dual S859

Double Density Master $559 Dbl Sided Dbl Density Mstr . $659

ATARI SOFTWARE
ADVENTURE INT'L

Rear Guard (D) 518

Saga 1-12 each (D) S28
Adv. 1-12 each (C) $18

Prepple(C/D) $21

APX
Oul!aw/How (DD) $17

Eastern Front (C/D) $23

Fam. Cash Flow (D) $17
747 Land. Sim. (CID) ....$17

ATARI INC.

Microsoft Basic (0) $65

Macro Ass. & Edit (0) . $65
Assembler Editor(R) ...$45

Basic Cartridge (R) $45

PacMan(R) $32

Centipede (R) $32
Caverns of Mars (0) $28

Missile Command (R) ..$27
Siar Raiders (R) $32

Conv. Lang. Ea. (C) $44
Music Composer |R).... $31

Super Breakout (R) $27

My First Alphabet (D) ..$26

Prog. 2&3(ea.)(C) $21

Word Processor (D) ...$107
Pilol(Educ) $98

Touch Typing (C)

Home File Mngr (D] ...

AUTOMATED SIMUL.

Invasion Orion (C/D) ..

Rescue at Rigel(OD)
Temple of Aps.{C/D) ..
StarWarrior(QD)

Datestns of Ryn (C/D)
Dragon's Eye(D)

Monster Maze (D) ...

$19
$37

$16
$21

$28
S2B

$15
$21

$29

AVALON HILL

EmpireofOver(D) $25
8-1 Nuc.Bomber(C) ....$13

BRODERBUND

Apple Panic (C/D) $21

Star Blazer $23
Choptifler(D) $25

Davids Midnight (D) $25
Deadly Secrets (D) $25

Sleller Shuttle (C/D) ....$21

DATA SOFT

Text Wizard II (D) $73
Canyon Climber (D) $21

Pacific Coast Hwy(D) .$21

Clowns & Balloons (D) $21

EDU-WARE

CDmpu-Read(D) $21

Compu-MathFr. (D) S28
Compu-Math Dec. (D).. $28

INFOCOM

Zorkl{D) $28
Zorkll(D) $28

Zorklll(D) S28

Starcross $26
Deadline(D) $35

JV SOFTWARE

Action Quest (C/D) $21
Ghost Encount. (C/D) ..$21

K-BYTE
Krazy(each) $34

ON-LINE
Mouseattack(D) $24

Wiz S Princess (D) $24
Crosslire(C/D) $21

Frogger(C/D) $25

Threshold {D) $28
Ultima I (D) $28

Ultima II (D) $44

Jawbreaker (C/D) $21

The Next Step (D) $28
Crosslire(R) $28

ROKLAN
Gorf(D) $30

Gort(R) $33
Wizard of Wor(D) $30
Wizard of Wor(R) $33

SIRIUS

Space Eggs (D) S21

Sneakers (D) $21
Way Out (D) $28
Bandits (D) $24

STRATEGIC SIM.

Shattered Alliance (D). $28
Tigers In Snow(C/D) .... $28

Battle of Shiloh (C/D) ..$28

SYNAPSE SOFTWARE

File Mngr800+(D) $73

Protector II $24

Shamus(C/D) $24
Nautilus (C/D) $24

Claim Jump (CO) $24

MISCELLANEOUS
AhBaba(D) $24

Miner 2049er(R) $35

Jumbo Jet (R) $37

Kid Grid (C/D) $21
Pool 1.5 (D) $24

Raster Blaster (D) $21

Sam(D) $42

GalacticChase(C) $17
Warlocks Revenge (D). $24
Visicalc(D) $175

3-DSupergraph(C/D) ..$28
StaroaseHyp(D) $17

PRINTERS

CITOH

Prowriter $439

Prowriteril $649
Starwriter F-10

(40cps) $1325
Printmaster F-10

(55cps) $1599

NEC

8023AC $465
3510 $1375

3530 $1595

3550

(IBM compatible) .$1629
7710/7730 $2319

PRINTERS (Continued)

STAR MICRONJCS

Gemini 10 $379

Gemini 15 $485

SMITH CORONA TPI. $589

AXIOM GP-100 $269

MONITORS
NEC

12'GRN(JB1260) S115
12-GRN(JB1201M)...$155
12" Color Composite

(JC1212) $279
12-Color RGB

(JC1203IBM) S689

AMDEK

V300 $139

V310(GRNIBM) $169

MONITORS (Continued)
V310(AMBER-IBM) ..CALL

COLOR I $310

COLOR II $650

USI (AMBER) CALL

MODEMS
HAYES

Micromodemll $269

Stack Smartmodem ..$215

Smartmodem1200 ....$519

NOVATION

Apple-Cat II $299

212 Apple-Cat $589

D-Cat $155

ANCHOR AUTOMATION
Signalman I or II $79

E commodore

VIC 64 CALL 1525 PRINTER $296

VIC 20 $177 1530 RECORDER $59

1541 DISKDRIVE $298 1600 MODEM $67

_ _ -^ THE ABOVE PRICES ARE FOR PREPAID ORDERS

|^ f| V nil 11 AOd S?00 Shipping per software order anywtiere in
UUUITEIU U.S. Add $5.00 Shipping per software for non-U S
nniBm i-w-r-i-.*-* orders. Call tor cost of Hardware shipping. Calif

I IVI Kl I I r- R N residents add 6'A"A sales tax Cashiers Checks or
ViUITII \J I tflO Money Orders tilled same day Personal checks require

UNLIMITED 4 weeks to dear Mitttf Cird md Vlii OK In irttwiri

flRHFR I IMP^ fiPPW onlY' 'dd 3% lurchjips Include card no . expiration
unucn unco urcn fla!e an0 5^,^ Prlces suB|eci ,0 cnange

MON-Ffll 9 am - 6 pm i~fAA\ Qfi4 A OCC
228 N. PROSPECTORS HO. \l I *#■/ OO I "1 ZOO
DIAMOND BAR, CA 91765 atari is a trademark of atari, inc

SAVE
Southern

Audio

Video

Electronics, Inc.

CKcommodore
/*"*»/■—N.k ini iti—1~"\

COMPUTER 7RJ?

$95
Thr friend!* compute

$184
connradore UIC-20

VIC 1530 Datassette $ 62.00

VIC 1540 Single Disk Drive 314.00

VIC 1525 Printer 322.00

VIC 1600 Telephone Modem 91.00

VIC 1311 Joystick 7.00

VIC 111116K Expander 90.00

VIC 1914-18 AdventureSeries 28.00 ea

VT106A/107A Program Packages 43.00 ea

UMI1619 Alien Blitz 27.50

UMI6634 Kosmic Kamikaze 17.00

UMI 6803 Skymath 10.50

UMI 6201 VICALC 10.50

HES C202 Maze of Mikor 11.50

HES C303 TUrtle Graphics 25.00

HES C304 Hes Writer 25.00

COM 275 KIWI Computer Bag 75.00

GAME MATE II Wireless Joystick 62.00

WE STOCK A COMPLETE LINE OF COMMODORE
HARDWARE & SOFTWARE...UMI & HES SOFTWARE

...EXPANSION INTERFACES...MONITORS

CLIP COUPON FOR FREE CATALOGUE OR MAIL ORDER

SAVE
Southern
Audio

Video
Electronics

1782 Marietta Blvd., N.W., Atlanta, Georgia 30318

[ ] Send catalogue □ Check or Money Order enclosed

Charge to: a VISA D MC ORDER TOLL FREE 1-800-241-2682

Account No.

Name ,

Expiration Date

Authorized Signature

Stree! Address

City State Zip

Use VISA, Mastercard, check or money order. Please allow 2-6 weeks for

delivery. C283

)I\'ATARI®~ 
800 (48 K) .................... $499 
810 OISK DRIVE .. . .. .... $428 32K MICROTEK .. . .. .... .. $75 
410 RECORDER ..... .. .. .. $74 48K (Inl,c/4DO) ........ . $139 
850 INTERFACE ... ... ... $164 Educalor .. . .. .... ..... ... $112 
400 COMPUTER .... ..... $219 Programmer ..... .. ....... . $52 
Enl,rtalner .. ..... . .. ...... $66 WICO ... .. ... .. .. .. . .. ... ... $23 
Communlcalor ........... $298 WICO R,d Ball .... ...... .. $25 
32K (RAM)(Mosalc) ..... $99 WICO Track Ball ......... . $49 
32K RAM (I nl,c) ... r" ."' .. "' .. ...:$:.:,69=--__ ---, 

I~EfHl(JMI 
Singi. D.nslly Master .... ... $409 
Doubl. D.nsity Master ...... $559 

Doubl. D.nsity Dual .... ..... $859 
Obi Sld.d Obi D.nsity Mstr . $659 

ATARI SOFTWARE 
ADVENTURE INrL AVALON HILL Ul1 lma II (0 ) .................. $44 
Rear Guard (0) ............. $18 Empire 01 Oller (D) ....... $25 Jawbl eaker (ClO) .. $21 
Saga 1-12 each (0) ....... $28 ' e·, Nue. Bomber (e ) .... $13 The Next Step (0).. $28 
Ad .... ' · 12each (C) ........ S18 BROCERBUNC CrossUre(R) .. $28 
Preppie (Clo ) ...... _ ........ $21 Apple Pa nic (ClO) ........ $21 ROKLAN 
APX Slar Blazer ................... $23 Gorf (0) ......................... $30 
Out law/How lC/O) ........ $17 Chopli ller (O) ............... $25 GOlf (A) ......................... S33 
Easlern Fron t (CIO) ..... $23 Davids Midnight (0 ) ..... $25 Wizard 01 War (0 ) ......... $30 
Fam. Cash Flow (O) ..... $ t7 OeadlySecrets(O) ....... $25 Wizard 0 1 War (A) ......... S33 
747 Land. Sim. (CIO) .... $17 Stelier Shullle (CIO) .... $21 SIRIUS 
ATARIINC. DATA SOFT Space Eggs(O) ............ $21 
Mlcrosoll Basic (0) ....• $05 Texl Wizard II (0 ) ......... $73 Sneakers (0 ) ................. $21 
Macro Ass. & Ed it. (O) . $05 Cany-on Climber (D) ..... $21 Way Out to) .................. $28 
Assembler Editor lR) ... $45 PacI fic Coast Hwy (0 ) • $21 Bandits (D) ................... $24 
Basic Cartr ldge(R) ...... $45 Clowns & Balloons (D) $21 STRATEGIC SIM. 
Pac Man tR) ........•.•....... S32 EDU·WARE Shattered Alllance(O) . $28 
Cent ipede (AI ............... $32 Compu·Aead (D) •.•.••.••. $21 Tigers In Snow (ClO) .... $28 
Caverns 01 Mars (0 ) ..... $28 Compu·Malh Fr. (0) ..... $28 Batt le 01 Sh iloh (C/O) .. $28 
Missile Command (R) .. $27 Compu·Malh Dec. (D) .. $28 SYNAPSE SOFTWARE 
StarAa lderS( A) ............ $32 INFOCOM File Mngr800+ to) .... $73 
~n'j' ~g. Ea. (Ck· .... $44 Zork 1 (0 ) .............. $28 Pro tector Il • $24 

us c mposer ( ) .•.. $31 Zork 11 (D) .... . ... $28 Shamu s (C/o ) ............... $24 
Supe.r Breakout (Rl •..•.• $27 Zork 1Il (D) ... $28 Nauli lus (Clo ) .........•... $24 
My Ftfsl Alphabet (D) .• $26 Starcross ...................... $28 Cla im Jump (ClO) ......... $24 
Prog. 2 & 3 (ea.) (C) ....... 521 Deadline (D) ................. S35 MISCELLANEOUS 
Word Processor (0 ) .,. $1 07 JV SOFTWARE All Baba (D) .................. $24 
~~o~~Efu~~ ···Iei····· .. ···· ~~ Acllon Ouest (C/O) ...... $21 Miner 204ger (RI ........... 535 
H u Fr. r...o (oj······· $37 GhoSI Encounl. (C/o ) .. $21 Jumbo Jel (R) ............... $37 
A~~~ e E ngr ..... K.BYTE Kid Grid (C/O) .M ............ $21 

.MAT .0 SIMUL Krazy (each) ......... $34 Pool 1.5 (0) ................... $24 
InvaSIon O,.on (CID) .... $18 ON LINE ....... Aasler Blaster (D) ........ $21 
Aescue 8 1 Algel (C/O) .. $21 Mo~seat lack (D) $24 Sam (O) ........... M ............ $42 
Templeol Aps.(C/O) .... $28 W' & P ' (oj ....... $24 Ga lacllc Chase(C) ...... $1 7 
Star Warr ior (CIO) ........ $28 C 12 II "n(~~~) ....... $21 Warlocks Aevenge (D) • $24 
DateSl~s 01 Ryn (C/O) •. $15 F;gg~e~lC1o) .. $25 Vlslcalc(O) ................. $175 
Olagon s Eye(D) .......... $21 Threshold (0 ) •. $28 3- 0 Superglaph (ClD) .. $28 
Monsler Maze (0 ) .... $29 Uil ima I (0 ) :: $28 Sl arbase Hyp(O) ......... $17 

PRINTERS 
PRINTEAS (Continued) 
STAR MICRONICS 
Gemini 10 ................... $379 

CITOH Gemini 15 ................... S485 
Prowrlte r ..... $439 SMITH CORONA TPI . $589 
Prowrller II ................. $049 AXIOM GP·1OQ ........... $269 
Slarwriter F· I O MONITORS 
p r l~?~~:le·i · F:·lo······· $1 325 NEC 

(55 cps) ..... ........... $1599 12 ~ GRN (J B I260) ...... $1 15 
12 ~ GAN (J BI 201M) ... $155 

NEe 
8023 A·C ..... . 
35 10 
3530 
3550 

. ........ $465 

....... $1375 
............ $1 595 

(I BM compatible). $1 829 
7710n73O ..... $2319 

12- Color Composi te 
(J CI 212) .................. $279 

12- Color AGB 
(J Cl 203 IBM) 

AMOEK 
.. $689 

V300 .. ........ . .. $1 39 
V310(GAN·IBM) ......... $169 

MONITORS (Contlnultd) 
V310 (AMBER·IBM) .. CALL 
COLOR I ..................... $310 
COLOR II .................... $650 
USI (AMBER) ............ CALL 

MODEMS 
HAYES 
Mlcromodem II ......... $269 
Slack Smartmodem . $215 
Smartmodem 1200 .... $51 9 
NOVATION 
Apple·Cat II $299 
212 Apple·Cat ............ $589 
O·Cat ........... ................ $155 
ANCHOR AUTOMATION 
Signalman I or II .......... $79 

(= commodore 
VtC 64 ...... ................ ... CALL 1525 PRINTER ............. $296 
VIC 20 ........................... $177 1530 RECORDER ......... $59 
1541 DISK DRIVE ........ $298 1600 MODEM ............... $87 

COSMIC 
COMPUTERS 

UNUMITEO 
ORDER LINES OPEN 
MDN-FRI 9 am • 6 pm 
228 N. PROSPECTORS RD. 
DIAMOND 8AR , CA 91765 

THE ABOVE PRICES ARE FOR PREPAID ORDERS 
Aaa $2.00 Shipping per sol lware oraer anywhere In 
U.S. Ad!! $5.00 Shipping per sollware lor non·U.S 
ordels Call tor cost 01 Halllware Shipping. callt 
resKlenls add 6 '11% sales til Cashiers Cllec:ks or 
Money Orders lIIIed s.Jme l$iy Pelscoal checks require 
4 weekS 10 clear. Mult, C. rd .nd Vln OK IOf IIIttw.fI 
only • • dd 3% lurellarg, . Include card no .. expiralion 
oale an(! slgnalure. I'Iices subjtcll0 change 

(714) 861·1265 
ATARI IS A TRADEMARK OF AlAR!. INC 

Southern 
Audio 
Video 
Electronics, Inc. 

(:: commodore 
COMPUTER OURWW 

PRICE 

VIC::20 
Th~ rri~ "" I) ~omp.n. , 

$18495 

a 
~ 

VIC 1530 Da\asset\e ...... .. .. .. ...... $ 62.00 
VIC 1540 Single Disk Drive .. ........ .. .. 314.00 
VIC 1525.Prinler ............. .. . . ... . . 322.00 
VIC 1600 Thlephone Modem . . . . ... 91.00 
VIC 1311 Joystick ............ . ..... 7.00 
VIC 1111 16K Expander . . . . . . . . . . . . • .. .. 90.00 
VIC 1914-18 AdventureSeries . .. . ....... ... 28.00 ea 
VTl06AII07A Program Packages ... .... .. . 43.00 ea 
UMIl619 Alien Blitz . ......... . ... 27.50 
UMI 6634 Kosmic Kamikaze .... . . .• . ..... l7.00 
UM I6803 Skymath 
UMI 6201 VI CALC 

..... . .... . .. 10.50 

.. . . . ... .... . 10.50 
HES G202 Maze of Mikor .. .. ...... .. .... 11.50 
HES C303 Thrtle Graphics .. . .. . . . ... . . .. 25.00 
HES C304 Hes Writer ...... . ..... .. .. .. . 25.00 
COM 275 KIWI Computer Bag .. . ......... 75.00 
GAME MATE n Wireless Jo),stick ........ . . 62.00 

WE STOCK A COMPLETE LINE OF' COMMODORE 
HARDWARE & SOFTWARE .. . UMI & HES SOFTWARE 

.. . EXPANSION INTERF'ACES .. . MONITORS 

CLIP COUPON FOR FREE CAllILOGUE OR ~tAIL ORDER ----------- -
Soulhern 
Audio 
Video 
Eleclronics 

1782 Marietta Blvd., N. W.o Atlanta , Georgia 30318 

I 
I 
I 

o Send catalogue 

I Charge to: 0 VISA 

o Check or Money Order enclosed I 

I 
I 

, 
o Me ORDER TOLL FREE 1·800·241·2682 I 

Account No. _ _____ Expiration Date 

Name 

Authorized Signature _ _ _ _ ____ _______ _ 

Sireet Address __________ _ ____ __ _ 

City _____ 5Iale _ ____ Zip 

Use V ISA. Mastercard . check or money order. Please allow 2·6 weeks for 
delivery. C283 
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BOTTOM IN PRICES -

TOP IN SERVICE

SOFTWARE GALORE

20%-30% OFF RETAIL

If we don't carry it — it hasn't

been written
APPLE SOFTWARE SAMPLES - call

complete catalog

Apple Panic

Snack Attack

ChopliHer

Temple of Apshai

Freggtr

visicaic

DBasell (4SK)

DBascll (S6K)

Easy Writer

Easy Writer/

Mailer Combo

ATARI SOFTWARE SAMPLES - call

complete.catalog

Centipede

Super Breakout

Space Invaders

Pac-Mnn

Computer Chess

Pilot

Pilot

Word Processor

ATARI HARDWARE

800 - 48K

Recorder

Disk Drive

Interlace

CALL OR WRITE FOR COMPLETE

APPLE CATALOG

ATARI CATALOG

TRS-80 CATALOG

IBM P.C. CATALOG

CP/M CATALOG

HARDWARE & ACCESSORIES

PRINTERS

Okldala MLB2A

ML83A

64 & VIC-20

Interface

C.lloh Prowriter 80 col. (Par)

Prownter 80 cot. (Ser)

Prownter II 132 col.

IDS PRISM

Monitor* - BMC 12" Green

-BMC 13" Color

Diskette* - Maxell SSSD

- Elephant SSSD

- Bulk (100 pkg )

Auto-Backup Power Supply

200W 20 min. power backup

Modem« - U.S. Robotics

- 300 Baud (Micro)

- 300 Baud (Auio)

- 1200 Baud (Micro)

■ 1200 Baud (Auto)

- Acusiic

HARD DISKS FOR Apple, IBM P.C.

TRS-80 II 4 III.

COMPUTERS

Kaycomp II

Pineapple

Timex/S inclair

Alan BOO 46 K

Superbrain

Digilog

COMPUTER TABLE (KD)

20% OFF ALL BOOKS

or write lor

$ 20

$ 20

$ 25

S 28

$ 25

$178

$299

$485

$132

S216

or wrlle for

$ 33

S 28

S 28

S 33

S 28

$ 99

S 59

S115

S674

$ 75

$439

$169

S467

$699

$ 76

$495

S625

S795

$CALL

S 84

$275

$ 29/10

S 23'10

$200/100

$525

$159

$192

S393

$480

$130

SCALL

$1795

$695

S 87

$67d

SCALL

$CALL

$ 99

$CALL

For Fast Delivery, send certilied or cashier checks,

money orders, or direct dank wire transfers Personal

checks allow 2 to 3 weeks ro clear Prices relied a cash

discount only and are subject to change Shipping —

Soltware 1%2 00 Minimum) Hardware—call Foreign

inquiries invited—add 15% for shipping. Pennsylvania

residents add sales tax

VISA and MASTERCARD ACCEPTED

Illilllllllllillllllllllllllllllltlllllllll

ATLANTIC COMPUTER OUTLET

P.O. BOX 1474

NORTH WALES. PA 19454

(215) 721-1533
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Exatnm's stringy floppy mass storage peripheral for Commodore 64 and VIC.

fridges). The cost of individual

wafers is about $3.

Exatron

181 Commercial Street

Sunnyvale, CA 94086

(408)737-7111

or outside CA (800)538-8559

Full-stroke

Keyboard For The

Atari 400

Inhome Software Incorporated

has announced the B Key 400

full-stroke keyboard for the Atari

400 computer as an option to the

existing membrane keyboard.

This new keyboard for the

Atari 400 computer provides

home computer users with all of

the features of the full-stroke

keyboard.

Inhome Software

2485 Dumvin Drive

Mississauga, Ontario L5L TT1, Canada

(416)828-0775

DB Master users is being intro

duced by Stoneware, Inc. DB

Master Stat Pak is an accessory for

the DB Master data base manage

ment program for the Apple II or

Apple II Plus.

The Stat Pak permits statisti

cal analysis of data contained in

DB Master files. Stat Pak is com

patible with both the DB Master

standard and Special Edition for

hard disk systems.

DB Master uses values from

any numeric, dollar/cents or

computed fields. It also performs

tests on selected records in a file,

including: mean, standard devia

tion and standard error, co-effi

cient of variation, frequency of

distribution, un-paired t-test,

Mann Whitney U-test, Wilcoxen

Paired Sample Test, linear re

gression, correlation and one

way analysis of variation

(ANOVA) with Newman-Keuls

Test and Chi Square Test (Chi

Square can use alphanumeric

data).

The hardware requirements

are a 48K Apple or Apple II Plus

with a minimum of one disk

drive. The introductory price for

the new DB Master Stat Pak

is $99.

Stoneware, Inc.

50 Belvedere Street

San Rafael CA 94901

(415)454-6500

Inhome Software's B Key 400.

DB Master Shapes In Color

Accessory For The For The ^pte
Apple Shapes in Color is a BASIC preci-

^^^^™^^^^^" sion shape-drawing program for

A statistical software package for the Apple II that can be used by

BOTTOM IN PRICES 
TOP IN SERVICE 

SOFTWARE GALORE 
20% - 30% OFF RETAIL 
If we don 't carry it -- it hasn 't 
been written 
APPLE SOFTWARE SAMPLES - can or write lor 

complete a lelog 
Apple Panic S 20 
Snack AUl ck S 20 
e noplilter S 25 
Temple 01 Apsnai $ 28 
Frogge, $ 25 
Vlslcalc S 178 
DBa.e ll (48K) $299 
08 ... 11 (56K) S485 
Easy Writer $132 
Easy Wri ter/ $216 
M ailer Combo 

"TAR I SOFTWA RE SAM PLES - u ti or write lor 
comple'e.CllUllog 

Cenllpede 
Super Breakout 
Space Invadel'$ 
Pac·Wen 
Com puter Chess 
PIIOI 
Pilol 
WOf'd Proceuor 
"TARt HARDWARE 
800 - 48K 
Recorder 
Disk Orive 
Inlerlace 

CALL OR WRITE FO R CO MPLETE 
APPLE CATALOG 
"TARt CATALOG 
TRS-80 CATALO G 
IBM P.C. CATALOG 
CP/ M CATALOG 

HARDWARE a ACCESSORIES 

PRINTERS 
Oklda'. Ml82A 

tAL83A 
64 & VIC-20 
Interlace 
C.lloh Prowrt!" 80 col. (Per) 

Prownler 80 cot (Ser) 
Prown!er II 132 col 

IDS PRISM 

Monllo" - BMC 12" Green 
· BMC 13" Color 

DI.htle • • Ma~ell SSSD 
· Elephanl SSSD 
· Bulk (100 pkg I 

Auto-Backup Po_r Supply 
200W 20 min . power backup 

Modem • • U S. Robotics 
- 300 Baud (M icrol 
·300 Baud (AutO) 
- 1200 Baud (M icro) 
·1200 Baud (Auto) 
• Acustic 

HARD DISKS FOR Apple. IBM P.C. 
TRS-80 II & II I. 

CO MPUTERS 
Kaycomp I I 
Pineapple 
TimeKlSlnclal ' 
Atari 600 48K 
Superb/ain 
Digllog 
COMPUTER TABLE (KDJ 
~ OFF ALL BOOKS 

'33 
'2B 
$2B 
. 33 
$2. 
$ 99 

55' 
$115 

$674 
$75 
$43. 
$1 69 

$467 
$699 
$ 76 

$<95 
$625 
$795 
SCAll 

$ 84 
S275 

S 29110 
S 231 10 
S2001100 

$525 

S159 

S1 92 
S393 
5480 
$1 30 

SCAl l 

S1795 
S695 
$ .7 
S674 
SCAll 
SCAl l 
$ 99 
$CAll 

For FUI o.l, ~ery. ",nd ce./, f,ed or casll ier CIlKks. 
money orders . O. d"ecl /)ank wire ",nslel$ Person,' 
cneck.t "Iow 2 10.3 wH.II.t /0 C/elf P"ce$ reI/eel II cun 
d,scount only lind IIle sub/eet 10 cnanga Sn'pp.ng
Sol/wife tS200 M,mmum l H,rdware-call Foreign 
mqu"in mv,led-,dd 15 .. for s f"ppmg_ Pennsy'vam. 
tn,dentS ,dd ""es lat 
VISA-lind MASTERCARD ACCEPTED 

1I1I1I1I1I1I1111111111111111111111111111111 
ATLANTIC COMPUTER OUTLET 

P.O . BOX 1474 
NORTH WALES. PA 19454 

(215) 721 -1533 

11111111111111111111111111111 1111111111111 
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Exatroll 's strillgy floppy mnss storage peripheral for Commodore 64 mId V IC. 

tridges). The cost of ind ivid ua l 
wafers is about $3. 
Ex-a troll 
181 Commercinl St reet 
SlIllI Iyvnle, CA 94086 
(408)737-71 11 
or olltside CA (800)538-8559 

Full-stroke 
Keyboard 'For The 
Atari 400 
Inhome Software Incorporated 
has announced the B Key 400 
fu ll-stroke keyboard for the Atari 
400 compute r as an option to the 
existing membrane keyboa rd . 

This new keyboard fo r the 
Atari 400 computer provides 
home computer users with all of 
the featu res of the fu ll-stroke 
keyboard . 
Illhome Software 
2485 D,,,,w ill Drive 
M ississallga, Olltario LSL lT1 , Callada 
(4 16) 828-0775 

Illhome Sofhuare's B Key 400. 

DB Master 
Accessory For The 
Apple 
A sta tistical software package for 

DB Master users is being intro
duced by Stoneware, Inc. DB ' 
Master Sial Pak is an accesso ry for 
the DB Masler data base manage
ment p rogra m fo r the Apple II or 
Apple II Plus. 

The Stal Pak pe rmits s tati sti
ca l analysis of da ta conta ined in 
DB Masler fil es . Sin I Pak is com
pa tible with both the DB Masler 
standa rd and Special Ed ition for 
hard disk systems. 

DB Maste r uses va lues fro m 
any , numeric, dollar/cents or 
computed fields. It a lso pe rforms 
tests on selected records in a file, 
including: mean, s tandard devia
tion and standa rd error, co-effi
cient of varia tion, frequency of 
d istribution, un-pa ired t-test, 
Mann Whitney U-test, Wilcoxen 
Paired Sample Test, linea r re
gression, correla ti on and one
way analysis of va riation 
(ANOVA) with New man-Keuls 
Test and Chi Square Test (Chi 
Square can use a lphanumeric 
da ta). 

The hardwa re requiremen ts 
a re a 48K Apple or Apple II Plus 
with a minimum of one disk 
drive. The introducto ry price for 
the new DB Masler Sial Pak 
is $99. 
Stolleware, i llc. 
50 Belvedere Street 
Sail Rafael, CA 94901 
(415)454-6500 

Shapes In Color 
For The Apple 
Shapes i l l Color is a BASIC preci
sion shape-drawing program for 
the Apple II that can be used by 



Order TOLL FREE

800-652-8391
California or Inquiries Call

(714)824-5555

INTRODUCTORY

$$

$$$$

INTEC RAM BOARDS
LIFETIME WARRANTY

32K 400/800 $ 59.95

48K 400 $134.95

25% OFF Apple & Atari Software

PACKAGE DEAL!!!!
LIST

NEC 8023 PRINTER S69500

or EPSON MX 80FT

Printer Cable S 4000

ATARI 850 Interface $21995

Your Cost $669.95

ATARI 800 48K

$499.95

810 DISK DRIVE

EPSON MX 80 FT

MX 100

S20995HAYES SMART MODEM 300 Baud

PERCOM DRIVES

Double Density 1st S57995

2nd S35995

Single Density 1st $425°°

2nd $32000

Send for FREE MICRO MERCHANT HOT SHEET.

419%

44995

63995

PRICES SUBJECT TO CHANGE.

BLANK DISKETTES 5y4" S.S., S.D.

ELEPHANT DISKS (Box of 10) 21.95

VERBATIUM (Box 0(10) 28.95

290 North 10th Street, P.O. Box 1516, Colton, CA 92324-0821

CA Residents add 6% Sales Tax. Credit Card orders add 3%.

UPS Shipping: 3% for Hardware, $3 for Software.

$ BARGAIN BOX $
ZAXXON (D) 29.95
Dig-Dug Cart 33.70

ET Phone Home Cart 33.70

QIX Cart 33.70

Wizard of Wor (D) 29.95

Choplifter 48K 26.20

Frogger Tape oi Disk 26.20

Defender Cart 33.70

Text Wizard (D) 74.95

Galaxian Cart 33.70

MICRO MERCHANT

Order TOLL FREE 
800·652·8391 

California or Inquiries Call 
(714) 824-5555 

, 

INTRODUCTORY 

$ $ SPECIALS $ ~ 
$$$$ 

INTEC RAM BOARDS 
LIFETIME WARRANTY 

32K 400/ 800 $ 59.95 
48K 400 $134.95 

25% OFF Apple &..Atari Software 

PACKAGE DEAL!I!! 
LIST 

NEC 8023 PRINTER . . ... . . . . . .. $69500 

or EPSON MX 80FT 
Printer Cable ........ . .... . .... $ 4000 

ATARI 850 Interface ....... . .... $21995 

Your Cost $669.95 

ATARI 800 48K 
$499.95 

HAYES SMART MODEM 300 Baud $20995 

PERCOM DRIVES 
Double Density ...... .. .. 1 st $57995 

2nd $35995 

Single Density . . . . ...... 1 st $42500 

2nd $32000 

Send for FREE MICRO MERCHANT HOT SHEET. 

$ BARGAIN BOX $ 
ZAXXDN (D) . . ......... ... . . . . 29.95 
Dig· Dug Ca~ . . . . ..... . . . . . . .... 33.70 
ET Phone Home Ca~ . .. . . . . . .... .. 33.70 
OIX Ca~ . . ...... ..... . ....... . . 33.70 
Wizard of Wor (D) . .. .. . ... . . . 29.95 
Choplifter' 4BK . ... .. . ... .. . . ... . . 26.20 
Frogger Tape or Disk . .... .. ... 26.20 810 DISK DRIVE 41995 

EPSON MX 80 FT 44995 Defender Ca~ .. .... . . .. . . . . ..... . 33.70 

MX 100 . ...... . 63995 Text Wizard (D) . . . ...... . .... 74.95 
Galaxian Ca~ . . .. . ... . ... . . 33.70 

BLANK DISKEUES 5%" S.S., S.D. 
ELEPHANT DISKS (Box of to) . 21.95 

PRICES SUBJECT TO CHANGE. VERBATIUM (Box of 10) . ..... .... .. 28.95 

MICRO MERCHANT 
290 North 10th Street, P.O. Box 1516, Colton, CA 92324-0821 

CA Residents add 6% Sales Tax. Credit Card orders add 3%. 
UPS Shipping : 3% for Hardware. $3 for Software. 



U)h&t£ prices o*e
6 Cff

Ata*L?oo
4?K $509 %

$54. I
$29$ 1

ATARI Software £
CX4104 Mailing List $17 |
CXL4007 Music Composer 43 £

Programming 2 & 3 20 5

Conversational Languages 43 §■
CX4018 Pilot 57 £

CX405 Pilot 97 I
CS8126 Microsoft Baste 65 5

CXL4022 Pac-Man 31 |
CXL4020 Centipede 31 |
CXL4009 Computer Chess 26 I
CSL4011 Star Raiders 33 |
CXL4012 Missile Command 26 §

CSL4013 Asteroids 26 I

I

For last delivery, send certified or cashier

checks, money orders, or direct bank wire

transfers. Personal checks allow 2 to 3

weeks to clear. Prices reflect cash discount

and are subject to change. Add 2°'o lor credit

card purchases. Shipping—Software $2

Minimum. Hardware—call. Foreign inquiries

invited—add 15°,o lor shipping. Ohio resi

dents add 6.5% sales tax.

5485 Warrensville Center Road

Cleveland, Ohio 44137

216/663-2032

Call Toll Free
1-800-432-7254

outside Ohio

Mon.-Sat. 10-6 EST

anyone. Designed by Harry

Moneyhun, the program enables

the user to create and compile

shapes that can be drawn on a

medium-res grid in various

colors, sizes, and angles. Shapes

in Color (#13509) can be used to

design shapes ranging from

unique typography to animation.

Shapes can be designed in the

high resolution colors of green,

violet, white, orange, blue, and

black.

Graphic backgrounds can be

"painted" with free-hand

brushstrokes and then used with

moving shapes to generate strik

ing effects. Completed back

grounds and shapes are saved on

disk to be reloaded for use in

other programs. Detailed

documentation describes tech

niques for writing original pro

grams with the shapes and back

grounds created by the user.

The program requires Apple

II disk and 48K, and costs $49.95.

Hayden Software Company

600 Suffolk Street

Lowell,'MA 01853
(617)937-0200

CALENDAR
February 5, 1983, 10 AM-6 PM,

Santa Clara County Fair

grounds, San Jose, California.

Computer Swap America show,

the first of three scheduled for

1983. Features sellers and

buyers, both companies and in

dividuals, from all over America,

and from Mexico and Canada.

Items sold: computers, consumer

electronics, peripherals, soft

ware, books, magazines, etc. Ad

mission is $5. Call (415) 494-6862

for Seller's Information Package.

March 18-20, 1983, Brooks

Hall, San Francisco Civic Au

ditorium. The West Coast Com

puter Faire, a personal comput

ing show for vendors and users.

Admission is $15.

March 18-19, 1983, Seattle

Pacific University (SPU) cam

pus, Seattle, Washington. Sixth

Annual Computers in Education

Conference, designed for

elementary and secondary

educators and administrators in

terested in the changing role of

the microcomputer in education.

Co-sponsors: Pacific Northwest

Associates for Computers in

Education and SPU. For informa

tion or pre-registration forms,

contact: Tony Jongejan, Everett

High School, 2416 Colby, Eve

rett, WA 98201; (206) 334-6965.

March 28-30, 1983, Tampa.

Florida Instructional Computing

Conference, for administrators

and teachers. Conference in

cludes exhibits of hardware and

software, workshops on com

puter literacy, graphics, Logo,

courseware evaluation, adminis

trative uses of computers, etc.,

and program sessions (about 60).

Each of the 14 workshops costs

$15 in addition to the registration

fee. Conference registration fee:

$20 before March 15; $25 after

March 15. Single day registra

tion, $15. Registration packet in

cludes a resources booklet. For

special rates at the new Hyatt Re

gency Hotel call (800)228-9000.

For registration information,

write: Dianne Cothran, Florida

DOE, Educational Technology

Section, Knott Building, Tal

lahassee, FL 32301. Or call

(904)488-0980 or 487-3104 (SUN-

COM 278-0980 or 277-3104).

Exhibitors call (904)878-4178.

COMPUTE! welcomes notice* of

upcoming events and requests that

the sponsors semi a short

^description, their name and phone

number, and an address to which

interested readers may write for

further information. Please send

notices at least three months before

the date of the event, to: Calendar,

P.O. Box5406, Greensboro, NC

27403.

New Product releases are selected from sub

missions for reasons of timeliness^ available

space, and general interest taour readers. We

regret that we are unable to select all new

product submissionsfor publication. Readers

should be aware that we present here some

edited version of material submitted /'!/ ven

dors and are unable to vouch for its accuracy

at time of publication. ©

Atati.3()() . 
4fK $'509 

AT ARt Software 
CX4104 Mailing List ....... . 517 
CXL4007 Music Composer. 43 
Programming 2 & 3 . . .......... 20 
Conversational Languages. 43 
CX4018 Pilot .. 57 
CX405 Pilot . . . . . . 97 
csa, 26 Microsoft Basic. 65 
CXL4022 Pac·Man ... ... 31 
CXL4020 Centipede ... 31 
CXL4009 Computer Chess . 26 
CSL4011 Star Raiders . . . 33 
CXL4012 Missile Command . 26 
CSL4013 Asteroids .. 26 

ff~ 
IIIATARlglfd; I 

&/I.deA.v ~ ML .t4hPuu/ 
For fast delivery. send certified or cashier 
checks. money orders. or direct bank wire 
transfers. Personal checks allo w 2 to 3 
weeks to clear. Prices reflect cash discount 
and are SUbJBct fochange. Add 2% lareredlt 
ca rd purchases. Shippmg-So/tware S2 
Mmimum. Hardware-call. Foreign mqUlfles 
inVited-add 15% lor shipping. Ohio resi
dents add 6.5% sales tax. 

anyone. Designed by Harry 
Moneyhun, the program enables 
the user to crea te and compile 
shapes that can be drawn on a 
medium-res grid in va rious 
colors, sizes, and angles. Shapes 
ill Color (#13509) can be used to 
design shapes rangi ng fro m 
unique typography to anima tion. 
Shapes can be designed in the 
high ' reso lution colors of g reen, 
violet, white, orange, blue, and 
black. 

Graphic backgrounds can be 
"painted" with free-hand 
brushstrokes and then used with 
moving shapes to generate 5trik
ing effects. Completed back
grounds and shapes a re saved on 
disk to be reloaded for use in 
other programs. Detai led 
documentation describes tech
niques for writing origina l pro
grams with the shapes and back
g round s created by the use r. 

The program requires Apple 
II disk and 48K, and cos ts $49.95. 
Hnydell Soflwnre Compnlly 
600 SlIffolk Sireet 
Lowe/I , MA 07853 
(677)937-0200 

CALENDAR 
February 5, 1983, 10 AM-6 PM, 
Santa Clara County Fair
grounds, San Jose, California. 
Computer Swap America show, 
the first of three scheduled for 
1983. Features sell ers and 
buyers, both companies and in
dividua ls, from all over America, 
and from Mexico and Canada. 
items sold: computers, consumer 
electronics, peripherals, soft
ware, books, magazines, etc. Ad
mission is $5. Ca ll (415) 494-6862 
for Seller's Information Package. 

March 18-20, 1983, Brooks 
Hall, San Francisco Civic Au
ditorium. The West Coast Com
puter Faire, a personal comput
ing show for vendors and use rs. 
Admission is $15. 

March 18-19, 1983, Seattle 
Pacific University (SPU) cam
pus, Seattle, Washington. Sixth 
Annua l Computers in Education 

Conference, desig ned for 
elementary and secondary 
educa tors and administrators in
terested in the changing role of 
the microcomputer in education. 
Co-sponsors: Pacific orthwes t 
Associates for Computers in 
Education and SPU. For informa
tion or pre-registration forms, 
contact: Tony Jongeja n, Everett 
High School, 2416 Colby, Eve
rett, W A 98201; (206) 334-6965. 

March 28-30, 1983, Tampa. 
Florida Instructiona l Computing 
Conference, for admi nistrators 
and teachers. Conference in
c1 ude5 exhi bits of hardware and 
software, workshops on com
puter li teracy, graphic5, Logo, 
courseware evaluation, adminis
trative uses of computers, etc., 
and program sessions (about 60). 
Each of the 14 workshops C05t5 
$15 in addi tion to the registration 
fee. Conference registration fee: 
$20 before March 15; $25 after 
March 15. Single day registra
tion, $15. Registration packe t in
cludes a resou rces booklet. For 
special rates at the new Hya tt Re
gency Hotel ca ll (800)228-9000. 
For registration information, 
write: Dianne Coth ran, Florida 
DOE, Educational Technology 
Section, Knott Building, Ta l
lahassee, FL 32301. Or call 
(904)488-0980 or 487-3104 (SU -
COM 278-0980 or 277-3104). 
Exhibitors ca ll (904)878-4178. 

COMPUTE! we/comes 1101 ices of 
Ilpcomillg events ami reqllests Iltal 
the sponsors se1ld a short 

,descriptioll, tlteir /lallle alld phone 
1IIIIIIber, and (/II address to wlIich 
illferested readers may write for 
f"rlher illformnlioll. Plense scmf 
110tices at lenst fI,ree m01lths before 
the dnfe of Ihe evelll , 10: Cnlemfnr, 
P.O. Box 5406, Greeusboro, NC 
27403. 

New Product releases are seh.'Cied from sui)· 
missiolls for rem_O IlS of time/jil l's:;, available 
space. alld gelleral il/terest to Ollr rc!llriers. We 
regret that we (I re IlIwble to select nil /lew 
prodllct subl1lissions fo r p"lJlicatioll . Readers 
slw/lld be flioan' that we pre5ell t lien' some 
edited versioll of //Iaterial submitted by veil· 
dors (llId are Ulwble to VO l/eli for its aewraey 
11t time of publicat ion. © 



ATARI" NEW LOWER PRICES

TOP SELLERS
Atari

800 48K. . $495

400 16K. . $209

410 Recorder $75

810 Disk Drive ... . $419

825 Printer 1579

830 Modem J155

850 Interlace $165

481 Entertainer S 79

482 Educator S119

483 Programmer S 55

484 Communicator . S299

853 16KRam $ 75

The Bookkeeper Kil S169

ATARI Software
CX410J Mailing Lisi . . .$ 19
CX404 Word Processor S105

CXL4007 Music Composer . S 45

Programming2&3 S 22

Conversational Languages S 45

CX4018 Pilot S 59

CX405 Pilot % 99

CXL4003 Assembler Editor $ 45

CX8126 Microsoft Basic $67

CXL4022 Pac-Man S 33

CX8t3QCavernsof Mars. . . S 29

CXL4O20 Centipede $ 33

CXL4006 Super Breakout S 28

CXL4008 Space Invaders $ 28

CXL4009 Computer Chess S 28

CXL4011StarRaiders $ 33

CXL4012MiS5ileCommand S 28

CXL4013 Asteroids $ 28

The Bookeeper S105

Home Filing Manager $ 35

Alari Speed Reading $ 54

My Firsi Alphabet . $ 26

Business & Utilities

Visicalc $169

Mail Merge ..$20

Data Perfect $ 75

Letter Perfect 1105

Tent Wizard $ 65

Disk Detective $ 20

Daiasm65 2 0 S 59
File Manager 800 + S 65

Syn Assembler. .. . I 34

Page 6 $ 20

Atari World .$39

K-Oos $59

Micropainter $23

Color Print . ... j 27

Lisp Interpreter . , ,$ 79

Bishops Square .S 20

Graphic Master .. $ 27

Graphic Generator $17

Basic Compiler . .1 65

Programming Techniques
Display Lists S 17
Honz/Vert Scroll $ 17

Page Flipping. $ 17

Basics ol Animaiion S 17

Player Missile Graphics $ 24
Sound ... $ 17

Data Files 5 2i

For Fast Delivery, send certified or casnier

checks, money orders, or direct bank wire

Iranslers Personal checks allow ? to 3

weeks to clear Prices relied a cash dis

count only and are sub/ect to change

Shipping —Sottware ($2 00 Minimum/
Hardware—call Foreign inquiries invited

— add '5% lor shipping Nevada residents

add sales la/

Temple of Apshai $ 27

Raster Blaster .. ,$ 20

Apple Panic 1 20

Crossfire $ 20

Threshold $ 27

Mousekattack $ 23

Kfazy Shootout $ 34

Deadline $34

Tumble Bugs J 2.0

Pool 1.5 $ 23

Crypts of Terror $ 23

Richoche! $ 15

Empire of the Oveimind $ 23

Tanktics $ 20

Match Racers . .$ 20

Wiz S Princess .5 22

Mission: Asteroid .$ 17

Ah Baba& the Forty Thieves $ 22

The Shattered Alliance .$ 27

Bug Attack $ 20

Canyon Climber $ 20

Shooting Arcade $20

Pacific Coast Highway $ 20

Clowns & Balloons $ 20

Ghosl Hunter S 23

Preppie $ 20

Rear Guard S 17

Lunar Lander ...$ 17

War $ 17

Siar Warrior $ 27

Invasion Orion $ 17

Dragon's Eye $ 20

Crush, Crumble & Chomp $ 20

Jawbreaker $ 20

Palhlinder ..$23

Zorkl .. .$ 27

Zorkll . .$ 27

Action Quest $20

Softporn Adventure $ 20

Deluie Invaders $ 23

Protector $ 23

Dodge Racer $ 23

Chicken $ 23

Nautilus $23

AlienHell s 15

MarTesoro .. .$ 17

Galactic Chase .. .$ 20

Alien Swarm $ 23

Intruder $23

Lords of Karma $ 15

B-1 Nuclear Bomber $ 12

Rescue al Rigel $20

*** SPECIALS OF THE MONTH ***
ELEPHANT DISKS(BOX) $ 22

HAYES SMARTMODEM $209
MOSAIC 32K RAM $ 99

RAMDISK(128K) $429

AMDEK COLOR I MONITOR $309

PERCOM DOUBLE DENSITY DRIVE $639

NEC 8023A PRINTER $479

BASIC A + $ 59

FLIP N1 SORT DISKETTE BOX $ 21
(Holds 50 Diskettes)

FLIP-SORT CARTRIDGE BOX $ 21
(Holds 10 Atari Computer Cartridges)

AXIOM GP-100 GRAPHICS PRINTER $299
AXIOM IMP-4 GRAPHICS PRINTER $499
MOSAIC 64K RAM S179

BIT 80 COLUMN BOARD . ' $289
ALL APX SOFTWARE 15% TO 20% OFF

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards

Mon.-Fri. 8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

NEW
Atari

Automated Simulations
Upper Reaches of Apshai (D.Cl. ...S 15

Curseof Ra(D.C) $15

King Arthur's Heir(D) $ 20

Escapefrom Vulcan's lsle|D) ... . $20

Crypt of theUndead(D) S 20

The Nightmare (D) $20

Danger in Drindisii(D.C) $ 15

Armor Assaull (D) S 27

Monster Maze (CT) $ 27

Alien Garden (CT) S 37

Plattermama(CT] $ 27

Broderbund
David's Midnight Magic{D) . ..S 23

Track Atiack(D) $ 20

Star Blazer(D) S 22

ChoplilteriO) S 23

Deadly Secrets (D) $ 23

Stellar Shuttle (D. C) S 20

Genetic Drift (D.C| ... . . .$ 20

Labyrinth(D.C) ...S 20

Serpmtine(D) $ 23

Sea Fox (D) $20

Datasoft
Spell Wizard (0) $53

Sands of Egypt (Dl $ 27

O'Riley's Mine (D.C) S 23

Rosen's Brigade (D.C) $ 23

Fathoms Forth (0) $ 23

Gebelli

Doctor Goodcode's Cavern (D] .. .$20

Firebird(CT) $ 34

Embargo (CT) . . .S 34

Innovative Design

Pool4O0|CT) S 27

Speedway Blast (CT) $ 27

JV Software
Ghost Encounters (D.C) S 20

K-Byte
K-razyKntters(CT| S 34

K-Slar Patrol (CT).. S 34

K-Razy Antiks(CT). . . . .5 34

L & S Computerware
Crossword Magic (D).. ... $ 34

Lightning Software
Master Type . .$27

On-Line
Frogger (D) . . $ 23

Ulysses and The Golden Fieece(D). .$ 23
Ullima I(D) . . .$ 27

Ultima II (D). ... .$39

Roklan Corp.
Gorl (D)$27.[CT)$3O

Wizard ol Wor . . . |D] S27. (CTj S30

Ann Sub Patrol (D)320. (C)$15

Sentient
CyborgiD] $23

GoldRush(D) $23

Sirius
Space Eggs(D) $ 20

Sneakers (D) $20

Cycled (D) ....$ 20

Snake Byte(D) . .$ 20

Bandits (D) . s 23

WayOul{D> .. .$ 27
Fast Eddy (CT) j 20

Deadly Duck(CT] . .$20

World War I (CT) . .. .$ 23

Beanie Bopper(CT) .. . $23

Strategic Simulations
BaiNeof Shiioh(D.C> .. ...$27

Tigers in the Snow (D. C) . . $ 27

The Cosmic Balance |D) $ 27

Big Five Software
Miner2049er(CT). . . . .$ 34

Bram Inc.
Attack at EP-CYG-4. .. (D)$22.(C)$20

ATARI TM 

BOO 48K .. $495 

400 16K .. $209 

410 Reco rde r .75 
8 1QOIsk OlIVe $419 
825 Pr in t or . . . 5579 
83Q Modem $1 55 
850 Inlellace $165 
481 Entcrlainer · ,. 
482 Educato r $119 
483 Prog rammer . 55 
484 Co mmU nicator .299 
853 16K Ram .75 
The Bookkeeper Kil . , $169 

AfARI Soltware 
CX41 04 Marlmg list . $ 19 
CX4Q4 WOld ProcessOf .$105 
CXl4007 MUSIC Compo ser 

• ' 5 Programmmg 2 & 3 '22 
Convo/saliona! Languages ." CX40 18 PIIOI SS. 
CX40 S P, IOI . 99 
CXL4003 AssemOlcr Ed itor ." CX8126 Mlt/escl l BaS IC SOl 
CXL4022 Pac -Man ' " CX81 JO Caverns of Mars . .29 
CXl4020 Cen t,peae 

• 33 
CXl4006 S uper Breakoul . 28 
CXL4008 Space Invaders . 28 
CXl4009Compu tcr Chess 

• '8 C Xl 40 11 S UII Ral Clcrs , 3J 
CXL40 12 MISSI le Command " 8 
CXL40 13 AsterOids " 8 
The Bookeepcr . SlO5 
Home Fllrng Manager .. .. S 36 
Alari Speed Reading .S< 
My FilS! Alphabet .26 

Business & Utilities 
"',sica lc SI69 
Marl Merge . • 20 
Dala Pelleci . $ 75 
lell er Pcrlect . . $105 
Texl Wizard S05 
Disk Deteclive . , ,. 
Datasm6520 SS. 
FIle Manager 800 ~ S05 
Syn AssemDler 

• J4 Page6 . 20 
Atan World . , J' 
K·Dos , 5. 
Micropainter ." Color Print .21 
Lisp tn terprc ter · " Bishops Square . $ 20 
GraphIC Master . $ 27 
GraphIC Generator , ., 
Basic CompIler . $ 65 

Programming Techniques 
Dlsotay Llsls $ 17 
HOflZlVert ScrOll $ 17 
Page Flipping $ 17 
Baslcs o l An imation $ 17 
Player MISSi le Graph iCS $ 24 
Sound $ 17 
Data FIles · " For Fa sr DelIvery. send certrlled or casnrer 
CI'lec;ks. money orders. or drrect banlr wrre 
transfers Personal checlrs allow 1 to 3 
weelrs to clelJ' PI/ces leNect a cash dIS 
counl on1r and are subiec i 10 change 
S,"ppmg - Soltware (S1 oo MlnlmumJ 
Har(1ware-CIJ/J. ForeIgn mqulfles inVited 
- add IS'/, Ior snlppmg Nevada reSidents 
add sa les lat 

NEW LOWER PRICES 
TOP SELLERS 

Atari 
Temple 0 1 Apshal . . . .... $ 27 Rear Guard . . . . ..... . $ 17 
Raster Blaster .. . .. $ 20 Lunar Lander . .. $ 17 
Apple Panic . . $ 20 Waf . . $ 17 
Crossfire . . ...... .. ..•....... $ 20 StarWamOf .. . ............ $ 21 
Threshold .. .. .... $ 21 Invaslon Otion ................ $ 17 
Mousekattack . . . . $ 23 Dragon'sEye .................... $ 20 
KrazyShootoul ..... $ 34 Crush.Crumble!Chomp . . .... .. .. $ 20 
Deadline .. .. .... . ... ... . • . ...... $ 34 JawDreaker .. . $ 10 
Tumble Bug s . .. . $ 20 Path tinder .. $ 23 
Pool 1.5 . . . . . $ 23 Zork l .. . . ............... $ 21 
Crypts 01 Terror .. . . .. .. ...... $ 23 Zork II . . $ 27 
Richochet . . .. $ 15 ActionOuest . .. $ 20 
Empire 01 the Overmind .$ 23 Sottporn Adventure . . $ 20 
Tanktic s .. .. $ 20 Deluxe lnvaaers . .. $ 23 
Match Racers ........... . .. . . .. $ 20 Pro teclor . $ 23 
Wiz & Princess . . . . . .. . $ 22 DO<Ige Racer . $ 23 
Mission: ASleroid . $ 17 Chicken . $ 23 
A li Baba & Ihe Forly Thieves . . . $ 22 Nautilus . . ........ $ 23 
The ShatteredAI I,ance . . ... S 21 Al lenHell ... . S 15 
Bug Attack . . .. $ 20 Mar Tesolo . . $ 17 
Canyon CUmber .... .. . . .......... S 20 Galac tic Chase . . ...• $ 20 
Shooting Afeade .. $ 20 Al ien Swarm . . $ 23 
Pacific Coast Highway . $ 20 Intruder. . $ 23 
C lowns & Balloons . . .. $ 20 Lords 01 Karma . . ... $ 15 
GtIost Humer . . ............. $ 23 8·1 Nuclear Bomber ........ $ 12 
Preppie . . .............. $ 20 Rescue at Rigel . $ 20 

••• SPECIALS OF THE MONTH ••• 
ELEPHANT DISKS (BOX) . . . . . . . . . . . . . .. . 5 22 
HAYES SMARTMODEM . . . . . . . . . . ... 5209 
MOSAIC 32K RAM . . . . . . . . . .. . .. .. ..... 5 99 
RAM DISK (128K) . . .. . .. . . . . . . . . .. $429 
AMDEK COLOR I MONITOR . . . .5309 
PERCOM DOUBLE DENSITY DRIVE .••..... ..... 5639 
NEC8023A PRINTER .. . ..... . ... . ... ... . . ... . . . 5479 
BASIC A + ......... . ....... . . .. .. . . .... . ... 559 
FLIP N' SORT DISKETTE BOX . . ... . . . ..... $ 21 

(Holds 50 DiskeUes) 
FLlP·SORT CARTRIDGE BOX . ...... . ...... . . . ... . . $ 21 

(Holds 10 Atari Computer Cartridges) 
AXIOM GP·l00 GRAPHICS PRINTER .. . ..... •• • ..• .... . . 5299 
AXIOM IMp·4 GRAPHICS PRINTER . . . . . . . . . . . . . .. .5499 
MOSAIC 64K RAM .... 5179 
BIT 80 COLUMN BOARD ...... 5289 
ALL APX SOFTWARE . . . . . 15% TO 20% OFF 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twai n - (702) 796-0296 
La5 Vegas, Nevada 89109 

Call Toll Free 800·634·6766 
We accept Major Credit Card5 

Mon.- Fri. 8 A.M.-6 P. M. 
Sat. 9 A.M.-5 P. M. 

NEW 
Atari 

Automated Simulations 
Upper Reaches o f Apstla i (D. C) . . S 15 
CursooI Ra ID.C) ...... $ 15 
King Arthur's Heir (D) S 20 
Escape Irom IJtJlcan'S Isle (0 ) $ 20 
Crypt ol l tle Undead (0) $ 20 
The Nighlmaro l D) S 20 
Danger in Cri ndist l (D. C) . $ 15 
Armor Assault (OJ .S 21 
Monster Maze (CT) S 27 
AlienGarden(CTJ . .S 27 
Plattermanla(CT) .... S 27 

Broderbund 
David's Midnigr'l\ MagIc (0) 
Track Allack(O) . 
Stat Blazer (0 ) . 
Cnopllher (0 ) . 
Deadly SecrelS (D) 
St ellar Shultlo(D. C) 
Genetic Drift (D. C, 
La oyrint h (D. C) . 
SOfplnt lne (0 ) . 
Sea FOJ (0 ) . 

Da ta soft 
Spell Wrzald (D) 
SandS 01 Egypt tD) 
O'Rlley's Mine to. C) 
Roscn 'S BrIgade (D. C) 
Fatnoms Forth (0 ) 

Gebelli 

.. $ 23 
..... s 20 
.... S 22 

.. S 23 

• '3 · ,. . , 20 
.S 20 

.. S 23 
. • 20 

.53 

.21 
S23 
S '3 
S23 

Doc tor Goodcode's Cavel n (0 ) . $ 20 
Flfebird (CT) . $ 34 
Emba rgo (eT) . S 34 

Innovative Design 
Pool 400 (CT) . 
Speedway BiaSI (CT) . '" . ... .. s 27 

JV Software 
Ghost Eneounl ers(D. C) 

K·Byte 
K·razy Klttlers (CT) 
K·Star PatrOl (CT) . 
K·Razy Anl iks (Cn 

L & S Computerware 

'20 

'''' .. '" 
.S 34 

ClOssword Magic (0) . .. $ 34 

Lightning Software 
Master Type . 

On·line 

. $ 27 

Frogger (0 ) . S 23 
Ulysses and The Golden Fleece (O) .. S 23 
UII,ma I (D) . . S 21 
Ultima II (D) . . $ 39 

Roklan Corp. 
Goll (D) S21. (Cn 530 
Wrzard o tWor . (D) S27. (CT)S30 
Ant i Sub Pallol . . (OJ $20. Ie) $15 

Sentient 
CYborg (0 ) . 
Gold Rusn (D ) . 

Space Eggs (0) . 
Sneakers (D) . 
Cycloo (o l . 
Snake Byl e (D) 
BandIIS(o) . 
Way Oul (D) 

Sirius 

Fa st Eddy (CT) . 
Deadly Duck(CT) 
World War I (CT) . 
Beanie Bopper tCT) 

• '3 
• '3 

. $ 20 

. $ 20 
.) 20 
520 

'" .. S 21 
I ' 0 

• '0 .S 23 
523 

StrategiC Simulations 
Satlle 0 1 Shiloh to. C) $ 27 
Tigers tn the Snow(D. C) $ 27 
The Cosmic Balance (OJ $ 27 

Big Five Software 
Miner 204ger (CT) . . S 34 

Bram Inc. 
Allack at EP·CVG·4 (0)$22. tCj $20 



COMPUTER OUTLET'S

EDUCATIONAL RECOMMENDATIONS

Pre-School

Sammy The Sea Serpent . (C)$13.(D)$19

Oswald and Ihe

Golden Key (C) $13. {D) S19

PreSchool I.Q. Builder.. . .|C)$13, (D)S24

Hodge Podge(D) S16

My Firsi Alphabet (D) S26

Ten Little Robots (C)$13.(D)$15

Basic Math{ + ,-.\/)(D) $19

Basic Math (Add.. Sub.) or

Mult.. Div.)<C) $10

Alien Counter/Face Flash (CD) S26

Jar Game/Chaos (C. D) S25

Pre-School Fun (Color. Shape, etc.) (C)$16

Hickory Dickory/

Baa Baa Black Sheep (C| S25

Humpty Dumpty/Jack and Jill (C) . .. .$25

Counters (C, D} $19

Facemaker(D) $23

ATARI
TM

Math

$13

$13

$19

$19

$26

Video Math Flash Cards (C. D).

Math-Tic-Tac-Toe(C, D)

Calculus Demon (CD)

Cubbyholes (CD)

Metric and Problem Solving (D)

Algicalc(C.D)

Polycalc(CD) $19

Counters (Ages 3-6)<C. D) $26

Basic Math |Add.. Sub.) (C) $10

Basic Mach(Mult.. Div.)(C) $10

Basic Math( + , -.\/)(D) $19

Ten Little Robots (C)S13.(D)$15

CompumathFiaciions. .. . (C) $23. |D| $29

Compumath-Decimals. . .(C|$23. (D)$29

Alien Numbers(C,D). $23

Math Pak 1 (C, D) $23

Alien CounterfFace Flash (C. D) $26

Golf Classic/Compubar (Angles) (CD) $26

Jar Games/Chaos (Ages 6-10) (CD). . .$26

Gulp and Arrow Graphics (7-12HC D) $26

Batilmg Bugs/Concenlralion(C. D) . .$26

Addition With Carrying . . ,(C)S13.(D)S19

Cash Register (C)$13, (D)$19

Number Series (C)$13.(D)$19

Quantitative Comparisons (C)$15, (D)$19

Sky Rescue (C)S15.(D)S19

Big Math Attack (C)$!7. (D)$22

Maih Facts Level II

Grade 1-3 (C) $13. (D) $15

Com"putation(

Concentration (C)$13,(D)$15

Ship's Ahoy (D| $20

Reading and Language Arts
Letterman(C. D) $19

My First Alphabel(D) $26

Wordmaker(C, D) $19

Spelling Genie (CD) $19

Word Search Generator (D) $19

Compuread (C)$17.<D)S23

Astroquotes (C)$13.{D)$19

Memory Builder/

Concentration. (C)$13.(D)$19

Let's Spell (C) $13

Spelling Builder (C)$16.(D)S20

Dolt-Yourseit Spelling (C) $16

S.A.T. College Board Prep. (C) S39

Story Builder/

Word Master <C)$13.{D)S19

What's Ditferenl (C)$13. (D)$19

Analogies (C) S'3.(D) $19

Music

Player Piano (CD) $19

Keyboard Organ (C, D) ., $19

Musical Computer—Music Tutor (D). .$13

Music 1—Termsand Notation(D) $26

Advanced Music System (D) S25

Music Compose' iCT) $25

Jerry While's Music Lessons (C) $20

Vocabulary Builder 1 <C)$13,(D)$19

Vocabulary Builder2 (C)$13, (D)$19

Mini-Crosswords (CJSI3. (O)$19

Word Scramble Grades 1-4 (C) $13

Fishing For Homonyms (C) $13

Hidden Words 4 Levels (C) $16

Snooper Troops SI (D) $32

Snooper Troops #2 (D) $32

Story Machine(O) $23

Word Race(D) $17

Claim to Fame(Sports Derby $15

Crossword Magic (D) $34

Alphabet Arcade (C)S15. (D)$19

Funbunch(D)

Eiem $25

Intermediate $25

High School (SAT) $25

Time Bomb (C)$13, (D)$19

Telling Time

Hickory Dickory (C. D). .513

Social Studies and Geography

Flags of Europe (D) $19

Presidents of the U.S. (C,D) $13

Astro Word Search (C)$13. (D)$19

States and Capitals (C) $12

European Countries 8 Capitals (C) ...$12

Computer Stocks and

Bonds (C)S12.(D)$15

Elementary Biology (D) S26

Frogmaster(D) $19

Starware(D) $19

MapMvare(D) $19

British Heritage Jigsaw

Puzzles .$22

European Scene Jigsaw Puzzles (C) $22

Programming Techniques

Pilot (Cons, or Educator) . (C)$59. (D)$99

Invitation to Pcog. 02(C) . .522

Invitation to Prog. «3(C) $22

Tricky Tutorials —Santa Ciu*

TTS1 Display Lists (CD) $17

TT #2 Horiz/Vert. Scrolling (C, D) . . .$17

TTK3 Page Flipping (C,D) $17

TT #4 Basics Of Animation (C D) .. .$17

TT #5 Player Missile Graphics (C. D) $24

TT #6 Sound and Music (C, D) $17

TTK7 DOS Utilities (D) $24

Typing
Master Type (D) $27

Touch Typing (C) $19

Foreign Languages
Atari Conversational Languages

French. Spanish, German, Italian (C| S45

Astro Word Search (Specily

Spanish or French) .... (C) 513. (D) S19

*** BOOKS ***

KIDS AND THE ATARI $18

KIDS AND THE VIC $18

PROGRAMMERS REF. GUIDE (VIC) $14

ATARI BASIC S 7

ATARI BASIC $8

GAMES FOR THE ATARI $ 8

DE RE ATARI $19

ADVENTURE HINT BOOKS $ 8

6502ASSEM. LG. PROG $16

SOME COMMON BASIC BASIC PROGRAMS $14

YOUR ATARI COMPUTER $16
ATARI ASSEMBLER - INMAN $12

ATARI GAMES AND RECREATION $14

ATARI PILOT FOR BEGINNERS $12

VISICALC BOOK - ATARI EDITION $14

ATARI BASIC - R. L. ALBRECHT $ 8

Computer Outlet
Park Place — Upper Level 1095 E. Twain — (702) 796-0296 Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards Mon.-Fri. 8 A.M.-6 P. M. Sat. 9 A.M.-5 P. M.

K commodore

Pre-School

The Sky Is Falling (CT) $23

Mole Attack (CT) S23

Math

Sky Math(C) $12

Space Division $12

Bingo Speed Math (CT) $23

Number Crunch (CT) $27

Music

VIC MusicComposer(CT) . . .$29

Language Arts

Super Hangman (C) $14

Simon/Hess(C) $13

Concentration (C) $13

Home Babysitting $23

Social Studies/Science

Visible Solar System $23

Reaganomics(CT) $27

Programming Techniques

Intro to Basic Prog. I $22

Intro to Basic Prog. II S22

Programmers aid Cart $45

TurtleGraphics/HesslCT) .$29

COMPUTER OUTLET'S 
EDUCATIONAL RECOMMENDATIONS 
Pre-School 

Sammy The Sea Serpent .. te) $13, (0) $19 
Oswald and Ihe 

Golden Key . . .. Ie) $1 3, (01$19 
Pre·SchooILO. Builder ... Ie) $13, (0) 524 
Hodge Poage (0) .. . .. ,' •••••••••.• S16 
My First Alphabet (0 ) .. . ........ $26 
Ten UlHe Robots .... . .... tel $13, (0) S 15 
Basic Malh i +, -. '1110) . . .$19 
Basic Math (Add .. Sub.) 01 

Mult., Oiv.)(C) . . .... 510 
Alien Coun ter/Face Flash (C, OJ . . . $26 
Jar Game/Chaos(C. 0) .$26 
Pre-School Fun(Color. Shape. elc.)(eIStS 
Hickory DickoryJ 

Baa Baa Black Sheep Ie) 525 
Humpty Dumpty/Jack and Jill te) .... 525 
Counters (C, OJ, ....... $19 
Facemaker(O) .. . .. $23 

Math 

Video Malh Flash Cards(C. OJ . . . S13 
Math·Tic·Tac·Toe(C, D) . .$13 
Calculus DemontC. D) . . $19 
Cubbyholes (C. D) . . .S19 
Motrlc ancl Problem Solving (D) ...... S26 
Alglcalc(C, D) .S19 
Polycalc(C, D) . .$19 
Counlors (Ages 3-6) (C. 0) ..• S26 
Basic Malh (Add .. SUb.)(C) . . .. $10 
BaSIC Mach(Mult .. Div.)(C) , ... $10 
BasicMal h ( + . - . -.f)(D) .$19 
Ten l i ll ie Robots ... ...... (C)$13. (0) $15 
Compumath·Fractions .... (C) 523. (0) 529 
Compumath·Oecimals . . (e) $23, (D) 529 
Allen Numbers(C, 0) , .... $23 
Math Pak qC. OJ ...... .... , .•.••. 523 
Allen Coun ter/Face Flash (C. D) ...... $26 
Goll Classic/Compubar (Angles) (C. OJ 526 
Jar Games/Chaos (Ages 6·10) (C, 0) ••. $26 
GulpandArrowGraphics(7·12)(C. D) . S26 
Battling Bugs/Concentrat ion (C. D) .. 526 
Addit ion With Carrying ... (C) S13, (D)$t9 
Cash Reg ister ...... ..... (e) 513. (0)$19 
Number Series .......... (C)$t3.(O)519 
Ouant i ta tlve Comparisons (C) SIS. (0)$19 
Sky Rescue ... ........ .. (C) St5. (0) S19 
Big Ma thAllack . {e)517, (0)S22 
Math Facts level II 

Grade 1·3 ... (C)SI3. (O)$15 
Com' putation/ 

ConcontraUon. 
Ship's Ahoy (D) 

C' <--- VI('20 

. (C)S I 3. (D)SI5 
... S20 

I~f.~ 
, ~ -

(:: commodore 

Pre-School 

The Sky Is Fall ing (CT) 
MoleAll ack(CT) . 

SkyMa th(C) 
Space Division . 

Math 

Bingo Speed Math (CT) . 
Number CrunchtCT) . 

... S23 
.. $23 

.$12 
· .$12 
· .$23 
· . $27 

ATARITM 
Reading and LanguagB Arts 

lell erman(C, D) .... . ... $19 
My First Alphabet (0) ...••. S26 
Word maker (C. 0) .. . . ..... . $19 
Spelling Genie (C. D) .. .. .. $19 
Word Search Generator (D) ...••.••• . 519 
Compuread ............. IC) 5 17, (0 ) $23 
AstroQuol es ... (e) S13. (0)$19 
Memory Bullder/ 

Concentration .. . .. (C)513. (0 ) $19 
leI's Spell (e) . . ... . .. 513 
Spelling Builder ......... (C) SI 6, (0 ) 520 
Do-It·Yourself Spelling (C) .......... $ 16 
SAT. College Board Prep. (C) ...... . sag 
Story Bu llderl 

Word Master .......... (C) S13. (D) $19 
What's Dillerent . . (C) 513, (0) $19 
Analogies ...... (C) S 13, (D) $19 

Vocabulary Bu ilder I ... .. (C)SI3,(D)SI9 
Vocabulary Builder 2 . (C)513. (D) 519 
Mlnl·Crosswords . ...... (C) S13. (0 ) S19 
Word Scramble Grades 1·4 (C) • . .S13 
Fish ing For Homonyms (C) .. . ...... S13 
Hidden Words 4 levels (C) .. . S16 
Sflooper Troops 111 (0) .. .......... .. 532 
Snooper Troops ,,2 (OJ . . . . . . . $32 
Story Machlne(o) .S23 
Word Race (D) ....... . . S 17 
Claim to Fame/SpOilS Derby . S15 
Crossword Magic (D) . . $34 
Alphabet Arcade . . (C) $ IS, (0) $19 
Funbunch (D) 

Elem... . . ........ .......... . $25 
Intermedia te ........ .......... S25 
High School (SAT) . . ..... S25 

TlmeBomb ... . ..... .. .. IC) $ 13.(0)$19 

••• BOOKS •• • 
KIDS AND THE ATARI . . . . . . . . . . . . . . .... • <. • •• S18 
KIDS AND THE VIC . . . . . . . . . . . . . . . . . . . . . $18 
PROGRAMMERS REF. GUIDE (VIC! . . . . . •• •. . . • . •. . .. S14 
ATARI BASIC ....... ... . ............. < < •••• •• •••••• S 7 
ATARI BASIC ........... .. ...... . ...........• • . . ... S 8 
GAMES FOR THE ATARI .......... • • . ......... •.. . . . S 8 
DE RE ATARI .. . ....... ... ........ . ........ . . < • • ••• S19 
ADVENTURE HINT BOOKS . . . . . . . . . . . . .. . . . $ 8 
6502 ASSEM. LG. PROG. . . . . . . . . . . . . .... S16 
SOME COMMON BASIC BASIC PROGRAMS ..... $14 
YOUR ATARI COMPUTER ......... . .. $16 
ATARI ASSEMBLER - INMAN .. ... ......... .. • < •• • •• $12 
ATARI GAMES AND RECREATION . . . .... • ... . .... $14 
ATARI PILOT FOR BEGINNERS ............... • . . . . .. S12 
VISICALC BOOK - ATARI EDITION ... . .. .. ..••.... . .. $14 
ATARI BASIC - R. L. ALBRECHT . . . . . . • . . . ......... $ 8 

Computer Outlet 

Music 

Player Plano(C. OJ . . ... .. 5 19 
Keyboard Organ (C. D) ........ 519 
Musical Computer-Music Tutor (01 . . $13 
Music I -Terms and Notation (D) ... . 526 
Advanced M usic System (D) ........ . S25 
MUSic Composer . (CT) ...... . S25 
JeffY White's Mu sic Lessons (C) ..... $20 

Telling Time 
H lckOly o ickory(C, 0) .. . ..... . .. $13 

Socia l Studies and Geography 
Flagsol Europe (0) . . ... $1 9 
Presidents olthe U.S. (C. 0) . . ... $13 
Asl roWoldSearch . .. iCIS I 3.(Dj 519 
Sta tes and Capila ls(C) . . . ..... $ 12 
European Counlfies & Capilals (C) .. $12 
Computer Stocks and 

Bonds . . .. iC) $t2. (0 ) SIS 
Elementary Biology (D) . . .$26 
Frogmasler(O) . . ..... ,S19 
Sl arware(D) . . ....... $19 
Mapware (0 ) . . .$19 
British Heri tage J igsaw 

Puzzles . . .... . $22. 
European Scene Jigsaw Puzzles (C) .. 522 

Programming Techniques 

Pilot (Cons. or Educator) . (C) 5!:9. (O)S99 
Invita tion to Prog. ,,2 (C) .. .522 
Invitallon to Prog. ,,31C) . . ..... 522 
Tricky Tu torials-Sanl a CIUZ 

n lit Display Lists (C. D) .••..•... S17 
n 112 Horiz/Verl. SCfOlUng (C. D) . S1 7 
TT 113 Page Flipping (C. D) . . ... S17 
TT 114 Basics 01 Animation (C. D) ... S17 
n 1/5 Player Missile Graph ics (C. D) S24 
n '6 Sound and Music (C, D) . . . S I 7 
IT 1/7 DOS Ulililies (o) .. . ... S24 

Typing 
Master Type (0) .. 
Touch Typing (e) . 

.S27 
.. ... $t9 

Foreign Languages 
Atal! ConversaHonal languages 

FronCh. Spanish. German. italian (C) $45 
Astro Word Search ISpeclly 

Spanish or French) .... . (C}5 13. (0)$ 19 

Music 
VIC MUSIC Composer lCT) 

Language Arts 

... S29 

Supel Hangman (C) ..... , ..... , ... . 514 
Slmon/HesslG) . . ....... $13 
Concentra tion (e) . .513 
Home Babysitt i ng . . S23 

Social Studies/Science 

Vlslbte Solar System . 
Reaganomics (eT) . 

. .. S23 
. ... S27 

Programming Techniques 

Intro to Basic Prog. 1 . S22 
Intro to Basic Prog. II . . $22 
Programmers ard Cart . S45 
Turtle Graphics/Hess ICT) . $29 

Park Place - Upper Leve l 1095 E. Twain - (702) 796·0296 Las Vegas, Nevada 89109 

Call Toll Free 800·634·6766 
We accept Major Credit Cards Mon .·Fri . 8 A.M.·6 P. M. Sat. 9 A.M.·5 P. M. 



NEW

ATARI

Odesta Corporation
Chess (D) $ 45

Checkers (D) $ 34

Odin(D) S 34

Spectravision
Nexar(CT) S 24

Caveln(CT) $ 27

Number Crunch (CT) S 27

Reaganomics(CT) $ 27

Spinnaker
Snooper Troops #1 (D) S 30

Snooper Troops #2 (D) S 30

Story Machine(D) S 23

Face Maker (D) $ 23

Swifty Software
Haunted Hill (D)$20,(C|S 17

Trivia Trek (D) $ 20

Datalink(D) .. .$ 27

Space Shuttle (D) 5 20

Jeny White's Music Lessons (D. C). .$ 20

Swifty Tach Master (D}S20. (C)S 17

Synapse
Projector II (D) $23, ICT) J 29

Chicken (D)$23.(CT)$ 29

Slime (D) $23. |CT) $ 29

Shamus (O)$23.(CT)$ 29

Picknick Paranoia (D) $23. |CT) $ 29

Claim Jumper (D) S23. |CT) S 25

Acocalypse(D.C) $ 23

Raptillian(D.C) $ 23

Tronix
Kid Grid (D. C) 20

Miiliken Publishing
Aliencounter (Face Flash (D.C). ...$ 26

The Jar Game/Chaos (D.C) $26

GulpWrrow Graphics (D.C) $26

Golf Ctasstc/Compubar $ 26

Frenzy/Flip Flop (D.C) .$26

Battling Bugs/Concen1rahon(D. C) $ 26

Thorn EMI
Submarine Commander (CT) ...$ 34

Jumbo Jet Pilot(CT) $34

Soccer {CT) $34

Kickback |CT) S 34

DartS(C) S 22

Snooker and Billiards (C) $ 22

Pool(C) . .$ 22

Dominoes and Cnbbage (C) S 22

Humpty Dumpty and Jack and

JIII(C) S 22

Hickory Dickorv Dock and Baa

Baa Black Sheep (C} .. .$ 22

British Heritage Jigsaw

Puzzles (C) $ 22

European Scene Jigsaw Puzzles (C) .$ 22

Owan and Bull and Cow (C) $22

Avalon Hill
Andromeda Conquest ,(D)$16.(C)$ 13

GFS Sorceress (D) $23. (C) S 21

VC<D) S 17

Legionnaire (C) $ 23

Datamost
PigPen(O) $ 20

Infocom
Starc(oss(D) $27

Zorktll(D) . ..$ 27

In-Home Software
The GuardianolGorm . .(D|$23.(C|S 20

SentineM (D)$23. (C)S 20

Baseball (D) $23. (C) $ 20

FRIENDLY SERVICE

COMMODORE VIC 20

NEW
Creative Software

Black Hole(CT) $ 36

Trashman(CT) S 36

Astroblitz(CT) S 36

City Bomber 5 Minefield (CT) $ 20

Apple Hamc(CT) S 36

Chophtter (CT) $ 36

Serpentine (CT) $ 36

Videomania<CT) .$ 36

Terraguard {CT) $ 36

Thorn EMI
River Rescue (CT) $29

VIC Music Composer CT) ... . $ 29

Automated Simulations
Rescue at Rigel (C) $ 20

Ricochet (C) $ 15

Monster Maze (CT) S 27

Sword of Fargoal $ 27

Spectravision
Cave In (CT) $27

Number Crunch (CT) $ 27

Reaganomics(CT) $ 27

Tronix
Galactic Blitz (C) $ 17

Swarm (C) $ 20

Sidewinder (C) $ 20

HES Software
VICForth(CT) $ 45

HES Mon (CT) $ 29

Turtle Graphics (CT) ...$ 29

HES Writer (CT) $ 29

Aggressor (CT) $ 29

Shamus (CT) $ 29

Protector (CT} $ 33

Syntriesound (Music Synthesizer)

(CT) $49

Skier(C) $ 15

Maze of Mikor(Cj $ 15

Tank Wars (C) $ 15

Victrek(C) $ 15

Pinball(C) $ 13

Simon (C) $ 13

Fuel Pirates (C) $ 13

PakBomber(Cl $ 13

Laser Blilz(C) $ 15

TankTrap(C) $ 15

Concentration (C) $13

Dam Bomber (C) $13

*** SPECIALS OF THE MONTH ***
SLAGH 24K MEMORY BOARD — VIC 20 .. $ 145
VERBATIM DISKS {BOX) $ 27

HAYES SMARTMODEM 1200 $ 519
WICO TRACKBALL $ 49

WICO JOYSTICK '$ 23
WICO JOYSTICK DELUXE ' "$ 26
WICO FAMOUS RED BALL JOYSTICK $ 24

CARDCO 6 SLOT EXPANSION MOTHER BOARD $ 79
CARDCO 3 SLOT EXPANSION MOTHER BOARD $ 39
CARDRITER LIGHT PEN (VIC 20) $ 29

USI AMBER MONITOR (12") ... $ 169
KIDS AND THE VIC (BOOK) $ 18
KIDS AND THE ATARI (BOOK) $ 18

IN-HOME'S ATARI 400 KEYBOARD $ 99

Computer Outlet
Park Place — Upper Level

1095 E. Twain — (702) 796-0296

Las Vegas, Nevada 89109

Call Toll Free 800-634-6766
We accept Major Credit Cards

Mon.-Fri. 8 A.M.-6 P.M.

Sat. 9 A.M.-5 P.M.

commodore

VIC 20 $179

VIC 1530 Datasette S 59

VIC 1540 Disk Drive S299

VIC 1525 Graphics printer $309

VIC 1210 3K Memory Espander $ 34

VIC 1110 8K Memory Expander . . . $ 52

VIC 1111 16K Memory E»pander . . . .$ 92

VIC 1011 BS 232 Terminal Interlace .$ 43

VIC 1211 Super Expander $ 52

VIC 1212 Programmers Aid Cartridge. $ 45

VIC 1213 Vicmon Machine Language

Monitor S 45

VL 102 Introduction to Basic

Programming S 21

VT 106A Recreation Pack S 45

VT 107 A Home Calculation Pack ...$45

VT 164 Programmable Character Set $ 12

VIC 1600 Vicmodem S 89

VIC 1311 Joystick $ a

VIC 1312 Game Paddles $16

VM Programmers ReferenceQuide. .$ 14

VIC Software

Avenger $23

Suoerslot S 23

Super Alien $ 23

Jupiter Lander $23

Draw Poker $23

Midnight Drive $ 23

Radar Rat Race $ 23

Raid on Fort Knox $ 23

Sargon II Chess $ 29

Super Smash $ 23

Cosmic Cruncher $23

Gorf $ 29

Omega Race $ 29

Money Wars $ 23

Menagerie $ 23

Cosmic JaMDreak S 23

Clowns $ 23

Garden Wars I 23

Sea Wolf $ 23

Adventureland $29

PirateCove $29

Mission Impossible. $ 29

The Count $ 29

Voodoo Castle $ 29

The Sky is Falling $ 23

Mole Attack S 23

Bingo Speed Math $ 23

Home Babysitter " $ 23

Visible Solar System I 23

Personal Finance S 29

United Microwave
Spiders of Mars (CT) .. $34

Meteor Run (CT) .. .$ 34

Amok(C) $ 17

Alien Blitz(C) S 17

Skymath(C) .. .$ 12

Space Division (C) _ .$ 12

Super Hangman (C) S 14

The Alien(C) .. .$ 17

3D Maze(C) $ 12

Kosmic Kamikaze (C) $17

SubChase(C| , .$ 17

Amok(CT) $ 27

Renaissance (CT) ...$34

Alien Blitz(CT) .. .$ 27

Cloud Burst (CT) $ 27

Satellites and Meteorites (CT) ......$ 34

Oulworld (CT) $ 34

The Computer Outlet is an

associate ol The Computer

Learning Center For Chit

dren We are experts in

educational technology and can custom

ize educational software curnculums for

school districts, individual schools, or tor

the child at home Please contact us

about your software and equipment re

quirements ana feel free to stop by our

school m Las Vegas

We have one ol the world's largest
educational software inventories leatur

ing our own Computer Learning Center
software

Ten Little Robots (ATARI)
Pre-School Matfi (ATARIi

$12 95

$19 95

NEW 
ATARI 

Odesta Corporation 
Chess (0) . . . . . . ... .... .. S 45 
Checkers (0) . •...... .. .•.... . .... $ 34 
Odin (OJ , ... $ 34 

Spectravision 
NCxal(en ............. . 
Cave In(eT) 
Number Crunch (eT) . 
Acaganomics(CT) . . 

Spinnaker 
Snooper Troops 1/1 (0) . 
Snooper Troops il2 (0) 
Story Machine (0) 
Face Maker (0). 

. S 24 
. ... $ 27 

...... $ 27 
..•.•• , $ 27 

. • 30 

. • 30 

. $ 23 
. . .. $ 23 

Swifty Software 
Haunted Hill . (D)S20.(ClS 17 
Tr ivia Trek (0) •••.••••• $ 20 
Oalalink(O) .......... ... $ 21 
Space Shuttle (0) .... . ....... S 20 
Jcuy While's Music Lessons (0, C) .. $ 20 
Swilly Tach Mastel . . . (0)$20, (e) S 17 

Synapse 
Projec lorll . . ... (D)S23,(CT}S 29 
Chicken . (0) $23. (eT) S 29 
Slime •..••••.•••.••.. (0) $23. (eT) $ 29 
Shamus .••..•• (0) $23, (eT) $ 29 
Picknick Paranoia .. . (OJ $23. (enS 29 
Claim Jumper . . .. (0) $23, (CT) $ 25 
Acocalypse(D.C) . . .$ 23 
Rapl illian (D. C) ... .. $ 23 

Tronix 
Kid Grid (0, C) ..... $ 20 

Milliken Publishing 
Allencounler (Face Flash (D. C) •... . $ 26 
The Jar Game/Chaos (D. C) .. . . . $ 26 
GulpiArrowGraphics(D. C) . . .. $ 26 
GollClassiclCompubar .... .. $ 26 
Frenzy/Flip Flop (0 , C) . .$ 26 
Battling Bugs/Concentration (0, C) .. $ 26 

Thorn EMI 
Submarine Commander (CT) . . $ J.4 
JumboJet Pllo, (CT) .. $ 34 
Soccer ICT) . .. $ 34 
Kickback (CT) $ 34 
Darls(C) .. $ 22 
Snooker and Blliiards(CI . . ... $ 22 
Pool (C) . $ 22 
Dominoes and Clibbage(C) ....... $ 22 
Humpty Dumpty and Jack and 

Jill(C) . . ........ $ 22 
Hickory Olckory Dock and Baa 

Baa Black Sheep (CI .. $ 22 
Brit ish Heritage Jigsaw 

Puzzles (C) . $ 22 
European Scene Jigsaw Puzzles (C) .$ 22 
OwariandBullandCow(C) . .. $ 22 

Avalon Hill 
Andromeda Conquest ... (0)$16, tC) $ 13 
GFS Sorceress . (D) $23. (CI $ 21 
VCtD) . $ 17 
Legionnaire ICj $ 23 

Pig Pen (0) . 

Starcross (D) 
Zorklll(D) . 

Datamost 

Infocom 

In· Home Software 

.. $ 20 

. $ 27 
.. $ 27 

The Guardian 01 Gorm ... (0 )$23. tC) $ 20 
Sentinel I . to) $23. tC) $ 20 
Baseball . (0 ) $23. (C) $ 20 

FRIENDLY SERVICE 
COMMODORE VIC 20 

NEW 
Creative Software 

Black HoletCT) .. ..$ J6 
Trashman (CT) . . .... $ J6 
ASIfOblitz(CT) . . $ J6 
City Bomber & Minefield (CT) . . . .. $ 20 
ApplePanic(CT) ., . . ... ,"', .. $ J6 
Chopllller(CT) , ..... , $ J6 
Serpentine(CT) ...... ,',.,., ..... $ J6 
Videomania (CT) . , ... , , .. $ J6 
Terraguard(CT) .. $ J6 

Thorn EMI 
River Rescue (CT) . . .... , . $ 29 
VrCMusicComposerCT) . . ,$ 29 

Automated Simulations 
Rescue at Rigel (C) ....... $ 20 
Ricochet(Cj .. . .. , $ 15 
Monster Maze (CT) ..... , ... $ 27 
Sword 01 Fargoal . . .. . . .. ........ , $ 27 

Spectra vision 
Cave ln(CT) .,.,",... .,. $ 27 
Number CrunCh (CT) ... . .... , . . $ 27 
Reaganomics (CT) . . , .... $ 27 

Tronix 
Galactic Blitz (C) . 
Swarm(C) , 
Sidewinder (CI 

.. ..... $ 17 
,. $ 20 

... $ 20 

HES Software 
VIC Forth (Cn ... , 
HES Mon (CT) .. , . 
Turtle Graphics (CT) , 
H ES Wri ter (CT) .... .. ... . . . 
Aggressor (CT) . 
Shamus(CT) . 
Protector (CT) . . 

. $ 45 
. , 5 29 
.. 5 29 

.• 29 
.. .$ 29 

. ... $ 29 
. $ 33 

Synthesound (MuSic Synthesizer) 
(CT) .... ..$ 49 

Skier(C) ............. , $ 15 
Maze olMlkor(CI , 515 
TankWars(C) . , .. ", $ 15 
VictreklC) ... , .. , $ 15 
Pinball (C) . .$ 13 
Simon(C) . .$ 13 
Fuel Pirates (C) ... , .. $ '3 
PakBomber tC) . . ..... ........ $ 13 
LaserBlltz(CI .............. , ... $'5 
TankTrap(C) .,. ". $ t5 
ConcenlraUon lc) . $,3 
Dam Bomber (C) .. , . ' $'3 

••• SPECIALS OF THE MONTH ••• 
SLAGH 24K MEMORY BOARD - VIC 20 ........ ..... $ 145 
VERBATIM DISKS (BOX) ... . . . . . . . . . . . . ..... $ 27 
HAYES SMARTMODEM 1200 . ............. .•.. ..... $ 519 
WI CO TRACKBALl. . . . . . . . . . . . . . . . . . . . . . $ 49 
WI CO JOYSTICK . . ..... $ 23 
WICO JOYSTICK DELUXE . . ....... . ..... $ 26 
WICO FAMOUS RED BALLJOYSTICK . . . . . . .. $ 24 
CARDCO 6 SLOT EXPANSION MOTHER BOARD ...... $ 79 
CARDCO 3 SLOT EXPANSION MOTHER BOARD ...... $ 39 
CARDRITER LIGHT PEN (VIC 20) .. . . . . . . . . . . ... $ 29 
USI AMBER MONITOR (12 ") ............ . .......... $ 169 
KIDSANDTHEVIC(BOOK) . ......... . $ 18 
KIDS AND THE ATARI (BOOK) ..... . ... • •• •• ..... . .. $ 18 
IN·HOME'S ATARI400 KEYBOARD .................. $ 99 

Computer Outlet 
Park Place - Upper Level 

1095 E. Twain - (702) 796·0296 
Las Vegas, Nevada 89109 

Call Toll Free 800·634·6766 
We accept Major Credit Cards 

Mon.-Fri. 8 A.M .·6 P. M. 
Sat. 9 A.M.-5 P. M. 

f--· VIC" O • \ 

t~i_ 
(k commodore 

VIC 20 . $179 
VIC 1530 Dalaselle ......... S 59 
VIC 1540 Disk Drive . .$299 
VIC 1525Gfaphics printer , ... ,.S309 
VIC 1210 3K Memory EICpander ., ... $ 34 
VIC 11'0 8K Memory Expander . $ 52 
VIC 1'" 16K Memory Expander , ... $ 92 
VIC 1011 RS 232 Terminal Interlace . $ 43 
VIC 1211 Super Expander ......... $ 52 
VIC 1212 Programmers Aid Cartridge $ 45 
VIC 1213 Vicmon Machine Language 

Monitor . . S 45 
VL 102 Introduc tion to Basic 

Programming . .$ 2' 
VT t06A Recreallon Pack . .. , $ 45 
VT 107 A Home Calculation Pack ... 5 45 
VT 164 Programmable Character Set .$ 12 
VIC 1600Vlcmodem , .... $ 89 
VIC 1311 Joyst ick . .. $ 8 
VIC 1312 Game Paddles . . ..... $ 16 
VM Programmers Reference .Guide .. S 14 

VIC Software 
Avenger 
Superslol , 
Super Alien . 
Jupiter Lander , 
Draw Poker . 
Midn ighl Drive . 
Radar Rat Race 
Raid on Fort Knox , 
Sargon II Chess 
Super Smash 
Cosmic Cruncncr 
God , 
Omega Race 
MoneyWars .. . 
Menagefle .. . 
Cosmic Jailbreak 
Clowns . 
Garden Wars 
SeaWolI .. 
Advenlul eland . 
Pirate Cove . 
Mission Impossible . 
The Count .. 
Voodoo Castle . 
TheSky is Falling 
Mole Atlack 
Bingo Speed Math 
Home Babysiller , 
Visible Solar System 
Personal Finance 

.. $ 23 
. $ 23 

.. $ 23 
., .. $ 23 
.... S 23 

.. $ 23 

.. $ 23 
. 5 23 

... $ 29 

... $ 23 
. $ 23 
. $ 29 
.S 29 

... $ 23 
. $ 23 
. S 23 
. $ 23 
. $ 23 

... $ 23 
. , 29 
.S 29 

........... S 29 
. , 29 

'29 ." 
. $ 23 ." • 23 

.. S 23 

.. $ 29 

United Microwave 
Spiders 0 1 Mars (CT) . S 34 
Meleor Run (CT) $ J.4 
Amok(C) ... S 17 
Ahen Blitz (C) $ 17 
Skymath (C) , $ 12 
Space OivisiontC) . $ 12 
SuperHangman(C) . . S 14 
TheAlien(C) .. ... . .. $ 17 
3DMaze(C) ... . ... $ 12 
Kosmic Kamikaze (C) . . . , . $ 17 
SubChase(C) , ... 5 ,7 
Amok (CT) . . $ 27 
Renaissance (CT) . $ 34 
Alien Bli lz ICT) . .S 27 
Cloud Burst (CT) ....... S 27 
Salellites and Meleoliles (CT) .. $ 34 
Outworld (CT) , . , . . ... $ 34 

rile Compuler Outlells an 
.1$SOelale 01 rile Compuler 
Learnm!} Center For Ch,/· 
aren We afe eltpcrU In 

cavcat/ona l techno /o gy and can Custom· 
Ize educational software cUfllcuiums lOf 
SChool dls/flets, "'(/IV/dual SChools, 01 lor 
/fte ChIld at flome Please COMact us 
about 'lour software and I!OUlpmenl reo 
QUlrements and Ittel Iree /0 stop 0'1 OUI 
school III Las Vegas 

We have one 01 the woricrs larges / 
eduCiJflonal so l /ware rnvenrOfies l ea/ur· 
mg our own Computer Learnmg Center 
sol/ ware 

Ten lillie RODOts (AlARI) 
Pre·SchOOI Mal l"! (AlARI) 

$1295 
$1995 



C64 FORTH
for the

Commodore 64

Fig.-Forth implementation including:

• Full future screen edittir and assembler

• Forth 79 Standard Commands with

extensions

• High resolution. 16 color character and

sprite graphics

• Full I/O allowing IEEE cartridge and Basic

data file compability

• Three voice lone and music synthesizer

• Detailed manual with examples and
BASIC-FORTH conversions

• Trace feature for Debusing

$99.95 - Disk Version

(Works with 1540 or 1541 Disk)

or Cassette Version

(Commodore 64 b a trademaik of Commodore)

PERFORMANCE

MICRO PRODUCTS
770 Dedham Street. S-2

Canton. MA 02021

(617)828-1209

ATARI® 810
DISK DRIVE ADJUSTMENT KIT

It takes more than a speed adjustment to

properly set up an Atari ■ 810 Disk Drive.

DO IT RIGHT

p— STARTER KIT $29.00 —-

Test Disk - Cleaner - Tools

Special Oil - Swabs and

Complete Instructions

r— REPLACEMENT KIT $6.95 —i

Cleaner - Special Oil - Swabs j

The Programmers Workshop

<tt 5230 Clark Ave., Suite 23

3 Lakewood,CA90712

Phone {213} 804-1475
ATARI' is a regsiwefl trademark c> Warner Commun.caiKH»

UNIQUE& UNUSUAL

ATARI* /APPLE
®

SOFTWARE-HARDWARE

You won't believe what the

ATARI & APPLE computers

can do! We handle some of

most EXCITING ATARI-

APPLE related products you

have ever seen!

CALL OR WRITE FOR FREE CATALOGUE

THE PC & J GRAPHICS CO. INC.

P.O. BOX 108 DEER PARK, NY 11729

516-667-8076

Write for your

free catalog of

Software

and

Books

for your

PET, VIC

and

Commodore 64

TIS, inc.

Box 921 Dept. C

Los Alamos, NM 87544

VIC-20*
CASSETTE SOFTWARE

FOR THE STANDARD VIC

MODULAR MUSIC $20.00

Easy compose & edit.

Save to tape loo!

MICRO-SYNTH $15.00
Scales,octaves,envelopes

EL-CALC $15.00

Simplify circuit design

DEMO-VIC $10-00

A useful program for

all VIC owners

(plus $1-50 postage & handling)
N.Y.S. Residents add 7% Sales Tax

Dealer Inquiries Invited.

Send check or money order to:

6224 Transit Rd. .Depew.N.Y. 14043

* VIC-20 is a reg. trademark of

Commodore Business Machines.Inc.

ATARI*OWNERS

Two convenient utilities on a high quality |
Memo rex diskette lor only S14.95.

And we'll pay postage

J" D: CAT Put this file on all your disks ^

"^and you'll have an automatic catalog _
^of all files on your disk, plus you'll be J*
"fc able to run, load, or enter any BASIC V
■& program at the push of a key.

^D: REF+UMBER This program will -ft

^automatically renumber your BASIC £

>j programs at your selected increment. .£

II Automatically changes GOTO.GOSUB, _^

"Z and TRAP references, and gives warn- ^
"^ ing on all nonnumeric tine numbers

; Send check or money order for $14.95 to:

j Family Computers

P.O. Box116O

I Stinnett, TX 79083 (806)878-2139

♦ Trademark of Atari, Inc.

EXPANDER

for VIC: 20

*****5SLOTS*****

Use VIC MON, 8K Memory,

16 K Memory,

SUPEREXPANDER,

PROGRAMMERS1 AID,

Other I/O Devices

$55.00

"NOT FOR**

MULTIPLE ROM GAMES

Ferris Associates

P.O. Box 68421

Indianapolis, IN 46268

(317)297-0842

Dealer Inquiries Invited

Master Card & VISA accepted.

i
SOFTWARE SUPER SAVINGS

VIC-SI

«T™ «u«" ■ ■' 3-

luBIC cnHFa™». I*

:avb in zi

^oru°™bo-l ! '. V,

JDVSTICKB

-ZZ ZZ

r . ■**•* 3*?

The Computer €xpr«// '-"

©(313) 528-1554

3

I ■*= o o

-" <Z

. ■" < Q.

LU

to. see n-8

r,, HI 40OSS

KtC Citwsg

Add S2.00 mplKnfl. Hlcni»w r«ia»B» tee A\ ■■!•• tai.
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UNIQUE & UNUSUAL 

ATA RI® IAPPlE® 
SOFTWARE - H ARDWARE 

You won 't be lieve what the 
ATARI & APPLE computers 
ca n do! We handle some of 
most EXCITI NG ATAR I
AP PLE re lated products you 
have ever seen! 

CALL OR WRITE FOR FREE CATALOGUE 

THE PC & J GRAPHICS CO. INC. 
P.O. BOX tOB OEER PARK. NY 11729 
~ 516-667-8076 II 

ATARI*OWNERS 
• • « .. .. .. • .. .. .. ... * 

Two conven ient uti li ties on 8 high quality 
M emorex diskette l or on ly $14.95. 

And we' l l PlY postage 

"' ''''''''''''''''''''''''''''''''''''''' '''1'1 ~ 0 : CAT Pul this liIe on all your disks {t 
and you'll have an aulomalic catalog 

{I: of all liIes on your disk, plus you'll be ~ 
{table to run , load , or enter any BASIC 
{l program at the pUSh 01 a key. {I 
~ ¢ 
¢ 0 : R E~MBER This program will ¢: 
{t automatically renumber your BASIC {x 
{t programs al your selected Increment. {l 
¢: Automatically changes GOTO ,GOSUS, {X 

and TRAP references, and gives warn- {l 
¢: Ing on all nonnumeric line numbers . .a 

i;l. "'''''''''''''''' """" " ""''''' 
Send check or money order for $14.95 \0: 
Family Compuler, 
P.O. Box 1160 
Stinnett , TX 79083 (806) 878-2139 

*Trademark of Alari, Inc. 

* .. .. .. « .. .. .. .. .. * 
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C64 FORT H 
fo r t h e 

Commodore 64 
FiJot.-Forth implementation includi ng: 

• Full feature screen rdit or and assembler 

• Forth 79 Standard Comm~nds with 
extensions 

• Hllo! h resolution. 16 color character and 
sprite J:Taphics 

• Full 1/ 0 allo\lo,oi ng IEEE cartridge and Basic 
data file compabiliry 

• Thrl'1: voice lOne and musIc synthesizer 

• Detailed manual wi th ~'x:lmrles and 
BASIC· FO RTH conversions 

• Trace feature for Debuf,:f,:ing 

$99.95· Disk Version 
( Wo rks with 15400r 154 1 Disk) 

o r Cassette Version 

PERFORMANCE 
MICRO PRODUCTS 

770 Dedham Strt't' t. S·2 
CanTOn. MA 02021 

(617)828· 1209 

free catalog of 

Software 
and 

Books 

for you r 
PET, VIC 

and 
Commodore 64 

TIS, inc. 
Box 921 Dept. C 
Los A lam os, N M 8 7544 

EXPANDER 
for VIC : 20 

• .. · ·5 SLOTS ••••• 
Use VIC MON, 8K Memory, 

16 K Memory, 
SUPEREXPANDER, 

PROGRAMMERS' AID, 
Other I/O Devices 

$55 .00 

"NOT FOR·· 
MULTIPLE ROM GAMES 

Ferris Associates 
P.O. Box 6842 1 

Indianapolis, IN 46268 
(317) 297-0842 

Dealer Inquiries Invited 
Master Card & VISA accepted. 

ATARI ® 810 
DISK DRIVE ADJUSTMENT KIT 

It takes more than a speed adjustment to 
properly sel up an Atari :S 8t 0 Disk Drive. 

DO IT AIGHT 

STARTER KIT $29.00 
Test Disk - Cleaner - Tools 

Special Oil· Swabs and 
Complete Instructions 

r REPLACEMENT KIT$6.95 l 
Cleaner - Special Oil - Swabs 

• Z 
'00 

The Programmers Workshop 
5230 Clark Ave., Suite 23 
Lakewood, CA 90712 
Phone (213) 804-1475 

*VIC- 20 * 
CASSET T E SOFTWA RE 

FOR THE STAN DARD VIC 
MODULAR MU S IC ___ $ 20 .00 

Ea.y compose & ed it. 
Su' e to tape l oo ! 

MICRO- SYNTH __ ___ _ $ 15 .00 
Scale., octave. , enve lope. 

EL - CAlC _ __ ___ __ $15 .00 
S implify c i rcuit des ign 

DEMO-VIC _______ $10. 00 

A use l ul p rog r am for 
all VIC owners 

( piu s $1. 5 0 pos tage & han dli ng) 
N.Y. S . Res i dent s add 7\0 Sal es Tax 

Dea ler Inqu iries I nvite d . 

Send che ek or m oney o rde r to : 

6224 Transit Rd. ,Depew , N.Y. 1404 3 

SOFTWARE SUPER SAVINGS 

VIC-20 
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Intelligent Software

for Commodore Computers
At last, an affordable electronic spread

sheet. Copycalc turns your video screen into
a window on a matrix of numbers. Cursor
around the matrix, enter numbers; the totals
reflect the changes. You can save the matrix

to disk or tape, or print it on your printer. For
$20 ($15 with another prog ram), this program
can Justify the cost or your Commodore. Re
quires 6k; version available for standard VIC.
Word Processor Plus was not designed to

demonstrate what computers are capable of
doing, to be an expensive toy, or to instill awe
or fear or even admiration into its user; W/P +
was designed solely to facilitate correspon
dence, for a wide range of personal and busi
ness uses, quickly and easily, with a minimum
of training and frustration on the part of Its

user, and at the least possible cost, both in
hardware and software. The most thoroughly

tested, useable word processor available at
anywhere near the price, for all the Commo
dore computers (R8-232C version available for
VIC and 64); $25 (10k RAM. printer reqU).

Upgrades for old W/P copies (below V3.9) $15.
Prices include documentation and ship

ping; Calif, residents add 6%. Please specify

hardware configuration when ordering. Other
programs available (sorry, no games).

William Robbing, Box 3745, San Rafael, CA 94912

PERSONAL PERIPHERAL

PRODUCTS presents:

SPEAKEASY

VIC-2D

SPEECH

VIC-20

SPEECH

CARTRIDGE & "VOCAL CHORD"
SOFTWARE $54.95
Watch ma/or software houses tor pro

ducts which are decoded lot SPEAKEASY

ALSO: BARE BONES BOARDS
16K Ram Expander For VIC-20 Kil $54.95

Assembled & Tested $69.95

3 Slot Expansion Board for VIC-20

Switched and Fused Kil $29 95
Assembled & Tested $39 95

ADD S2 00 foul Order Handling/Hi Residents Add 6:' Sales I«

PERSONAL PERIPHERAL PRODUCTS

p-gw P 0 BOX 3423 rz?\
I I FOX VALLEY MALL ^—'
AURORA IL 60505" (312) 961-2347

VIC IS A TRADEMARK OF COMMODORE

+ VIC-20*S
GAMEMASTER

4 games on 1 cassette for sk vic-20

BACKGAMMON

A great game! Our best seller.

BLACKJACK TUTOR

Not just a game! Teaches best strategy

MAZE-MAN

Munching action. Key or joystick.

CHECKERS

A defensive game.

$29.95

8K BACKGAMMON

4 Levels with Doubling.

$19.95

Order line: 1(313) 456-8581
Sena check or money order plus 50c to

vi«. - RAR-TECH - mc
Box 761, Rochester, Michigan 48063
\ 'Vic-Registered Trademark of Commodore f

PROGRAMMING A VIC-20?
Beginner or Expert.

PALC
Programmers Ads

and Logs

Can Help YOU!

Look wtiai you get'

• EZ KEY QucJt Guide to all ke^s. pokes reverses.

CHRS. set 1 - set 2

FULL COLOR color combination chart

EZ GRAPH graphics programming aid

LOTS of lear-oul SCREEN LAYOUT forms and

various programming forms and worksheets

SAS/C-LY E2 condensed basic dictionary

SOFTWARE & HINTS Log Sheets

TAPE CASSETTE Log Book and MORE!

EVERYTHING YOU NEED FOR

EZ ProymmingI

Send S9.96 + SI 50 shipong (CA res add 6% tax)

Check. Money Order, Bankcatd - no C.O.D.'s to:

PM PRODUCTS

4455 Torrance Blvd.. #177. Torrance. CA 90503

if dealer inquiries invited £

Fantastic NEW Programs

for your COMMODORE64=
MUSIC MAGIC; The easy and fun wav to use

64's marvelous sound system You can

delay \he lone, sustain or release n or change the

pitch Sound generators in [he lorm of triangle,

sawtooth, square waves and white noise are all

rd

SPRITE WRITER A simple means ot creating I
sprite graphics Spr ties are moveanle, high

resolution programmable oD|ecls that can be I

made into nearly any shape With the 64. up '
to 8 dilfereni Sprrtes can be created as move

able figures for simultaneous display on 3 seua I

rate screen levels

7103 w Gl«*wil*f, " 'I.'

Kinncoiik.VVA 99316

1S09I 783 4SS0 o- 15091 'S3 9566

ndcr Dejlcil

' HE,......

■r« mi'Dj jndudtd wirii /Duf or^ir.

Inililn d. DH » 111 H x

1—m • t1*.a of D,»( • lit H —.

r Conrnodoia D««Jir IO«*«' inquiriH i-ncitwlh

VIC-20

SNAKMAN $19.95

Uust like vour favorite arcade game)

TUNNEL PATROL $12.95

lArcadegame)

HOME INVENTORY $12.95

TAPEWORM $12.95

(Keep crack of vour records S tapes)

TICKERTAPE $16.95
'Maintain profile of investments!

HOME BUDGET $12.95

'Profile oersonal incomes

EMBASSY

COMPUTER PRODUCTS
P.O. BOX 88

Little Neck, N.Y. 11363
cneck or money order. No COD's. N.Y. Resi

dents add 8.2SW sales tax. Add. Si .so for

postage and handling.

— DEALER INQUIRIES INVITED —

— PROGRAMMERS WANTED —
iflC Trademack of Commccore

SOFTWARE SUPER SAVINGS
NX

Apple-Atari-IBM

The Computer Cnpr«ss mi u> see o-e

©(313) 528-1554 T~»' "' 49OM
FUf CiUog

Wan*' Chwp«/viu/CrwcA*/Mon«y O'.;»r» coij-i Acc*ot*d
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Intelligent Software 
for Commodore Computers 
At last , an affordable electronic spread· 

sheet. Copycalc turns your video screen Into 
a window on a matrix of numbers. Cursor 
around the matrix, enter numbers; the total s 
reflect the changes. You can save the matrix 
to disk or tape, or print It on your printer. For 
$20 ($15 w ith another program), this program 
can Justify the cost of your COmmodore. Re
quires Sk; version available for standard VIC. 

Word Processor Plus was not designed to 
demonstrate what computers are capable of 
doing, to be an expensive toy. or to instill awe 
or fear or even admiration into its user; W/P + 
was designed solely to facHitate correspon· 
dence, for a wide range of personal and busl· 
ness uses, quickly ana easily, with a minimum 
of training and frustration on the part of Its 
user, and at the least possible cost, both in 
hardware and software. The most thoroughly 
tested, useable word processor available at 
anywhere near the Rrice, for all the Commo· 
dore computers CR8-232C version available for 
VIC and 64); $25 (10k RAM printer rect'd .). 
Upgrades for old WI? copies {below V3.9) $15. 

. Prices inc lude documentation and Ship· 
ping; Calif. residents add 6% . Please specify 
harOware configuration when ordering. Other 
programs avalrable (sorry, no games). 
WIlliam Robbins, Box 3745. San Rafaef, CA 94912 

.If. V I C -20 .If. 

GAMEMASTE 
4 games on 1 cassette fOr 5K VIC·20 

BACKGAMMON 
A great game! Our best seHer. 

BLACKJACK TUTO~ 
Not just a game! Teaches best strategy. 

MAZE·MAN 
Munching action. Key or joystiCk. 

CHECKE~5 
A defenSi ve game. 

$29.95 

8K BACKGAMMON 
4 Leve Is with Doubling. 

$19.95 

24hr Order line: 1(313) 456·8581 
knd check Of' money order plus SOC ttl . 

VI.. RAR-TECH Me 
Box 761 . Rochester. MiChigan 48063 

· v lC·Reglstered TraOemark of CommOdore 

The nw and I"n WIV 
yO!J' 64 ·~ m"vflou~ 1oO<Jn.d lV \lfm Vou un 
del ay Ihe lone. IU ll i'" o • • tlu,,, 01 0' Ch i nge Ihe 
o"ch Soufld Qeflf ' ilon ,n Ih t lorm 0 1 ' '' . ''9Ie. 
~_ IOO lh . IQUi'e W'''f l .nd wh, le nO'lf oi'e " II 
. (ceued ""fell v I, om YOUI ~~vho.'d 

SPRITE WRITER A ~,mple mein~ 01 ['UI,"9 
\",ue 9.,ph'D SIlf'I" . , e movUble . h,qh 
'HDtu llon PfOq.,mmible oblKIS Inn [ . n be 
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CARTRIDGE & " VOCAL CHORD " e ~ ""~od~ 
SOFTWARE .. $54.95 i\C\"~,,,e .0 ' 

Watch malor software houses for pro· \0'( 9
0

,(0 ~ 'l\e.j,6 
ducts whIch are decoded for SPEAKEASY C~\\<f'ot>. \50: ~ ~e e\'(.· __ \ 

ALSO : BARE BONES BOARDS .,eo<co«' ~ ~9·:.(I.··' Ox;T 
16K Ram Expander For VIC·20 Kil $54.95 ~'(\ :-\e<:" C/iJ.<:' 

~. . , ~ 
Assembled & Tesled $69 .95 ,,0":· ... (1... A' [>-v.<o,'O-

3 Sial ExpanSion Board lor VIC·20 V · 0'<:' G:\ \ ~\ 
Switched and Fused KII $29 .95 O~ ~\o{\O ''iJ 

Assembled & Tes led $3995 ....-::... ~e<:i .bo.'O y\\ 
ADO S2 00 101.11 OfOtr IYnollng/lll RtslOenlS AOO 6'10 5.11ts 1.1. ~'~ ,\,;)ro. ~~i\~'1b tl'-d' 

PERSONAL PERIPHERAL PRODUCTS ~'V '0'" \'0' ~9'" 
"'="" PO BOX 3423 E ; l 00 9° ,9'" 
L::..J FOX VALLEY MALL 
AURORA. IL 60505 • (3 121 96 1·2347 

VIC IS A IRAOEMARK OF CO MM OOORl 

VIC-20 
BLUE BOOK 

VIC-20 
SNAKMAN ........ ......... ... .... ... ..... $19.95 

(Just like your favorite arcade gamel 

TUNNEL PATROL ..... 
(Arcade game) 

HOME INVENTORY ... 

$12.95 

512.95 

TAPEWORM ............ ................. $12.95 
cKeep track. of vqt.Jr recoras 8. tapesl 

TICKERTAPE ............................ $16.95 
CMalntaln croflle of Investments) 

HOME BUDGET ...................... ... $12.95 
IProftle personaltncomel 

EMBASSY 
COMPUTER PRODUCTS 

P.O. Box 88 
Little Neck. N.Y. 11363 

Check or money ortler. No COO's. N.Y. Resl· 
dents add 8.25% sales ta)( , Add. $1 .SO for 
postage and handling. 

- DEALER INQUIRIES INVITEO-
- PROCRAMMEIlS WANTED-

'IIC T'~oelT\ll'k of ComlT'lOOOfe 

PROGRAMMING A VIC-20? 
Beginrer or Expert. 

Piogrammers AIds 
and lDgs 

~ Can Help YOU! 

l ook. ....nal yOu gel! 
e EZ KEY QUIde Gt.de 10 aH k.ey.:l.. JX)kes. rewrses. 

CHAS. set 1 . set 2 
e FUU COLOR coo Combma\JOfl chan 
e EZ GRAPH graphICs Pfogramffilng ad 
e LOTS 01 tear-oul SCREEN LAYOUT lorms and 

vanous PfograrrvTlIng forms and \M)(I(.SheeIS 

e BASlC· lY EZ condensed baSIC dICtIOnary 
• SOFTWARE & HINTS l og Sheets 
e TAPE CASSETTE log Book and MORB 

EVERYTHING YOU NEED FOR 
EZ P\0QI ..... 4i1 

Serd $9.96 + S 1.50 shlPOIng lCA res. add 6% ta'" 
Check. Money Order, Bankcard - no C.O.D.·s 10: 

PM PRODUCTS 
4455 T onance BM:I.. "1 77 . Torrance. CA 90503 

-(:: deller Inquuies InVited -(:: 

SOFTWARE SUPER SAVINGS 

Apple-Atari-IBM 
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167 168 169 170 171 172 173 174 175 176 177 person. Ci rcle the numbers that correspond to 178 179 180 181 182 183 184 185 186 187 188 
the key number oppearing in the advertisers 189 190 191 192 193 194 195 196 197 198 199 
index. 200 201 202 203 204 205 206 207 208 209 210 

211 212 213 214 215 216 217 218 219 220 221 

Send in the card a nd the advertisers wi ll receive 222 223 224 225 226 227 228 229 230 231 232 
233 234 235 236 237 238 239 240 241 242 243 your inq uiry. Although every effort is made to 244 245 246 247 248 249 250 251 252 253 254 

insure that only advertisers wishing to provide 255 256 257 258 259 260 261 262 263 264 265 

product informatio n have reader seNice num- 266 267 268 269 270 271 272 273 274 275 276 
2n 278 279 280 281 282 283 284 285 286 287 

bers, COMPUTE! cannot be responsible if ad- 288 289 290 291 292 293 294 295 296 297 298 
vertisers do not provide li te rature to readers. 299 300 301 302 303 304 305 306 307 308 309 

310 311 312 313 314 315 316 317 318 319 320 
Please use these cards on/v for subscribing or 321 322 323 324 325 326 327 328 329 330 331 

for requesting p roduct information. Edito rial 332 333 334 335 336 337 338 339 340 341 342 

a nd customer seNice inquiries should be od-
343 344 345 346 347 348 349 350 

dressed to: COMPUTE!. P.O. Box 5406, Circle 101 for a one year new subscription to 
Greensboro, NC 27403. Check the expiration COMPUTE!: 12 monthly issues for S20. 

date on the card to insure proper handl ing. Please print or type your full name and address. 
limit one card per person. 

Name 

Address 

City 

State/Province Zip 

Country 
Please include zip code. Expiration: 4/30/83 C0283 

COMPUTE! COMPUTE! 
101 102 103 104 105 106 107 108 109 110 111 101 102 103 104 105 106 107 108 109 110 111 
112 113 114 115 116 117 118 119 120 121 122 112 113 114 115 116 117 118 119 120 121 122 
123 124 125 126 127 128 129 130 131 132 133 123 124 125 126 127 128 129 130 131 132 133 
134 135 136 137 138 139 140 141 142 143 144 134 135 136 137 138 139 140 141 142 143 144 
145 146 147 148 149 150 151 152 153 154 155 145 146 147 148 149 150 151 152 153 154 155 
156 157 158 159 160 161 162 163 164 165 166 156 157 158 159 160 161 162 163 164 165 166 
167 168 169 170 171 172 173 174 175 176 177 167 168 169 170 171 172 173 174 175 176 177 
178 179 180 181 182 183 184 185 186 187 188 178 179 180 181 182 183 184 185 186 187 188 
189 190 191 192 193 194 195 196 197 198 199 189 190 191 192 193 194 195 196 197 198 199 
200 201 202 203 204 205 206 207 208 209 210 200 201 202 203 204 205 206 207 208 209 210 
211 212 213 214 215 216 217 218 219 220 221 211 212 213 214 215 216 217 218 219 220 221 

222 223 224 225 226 227 228 229 230 231 232 222 223 224 225 226 227 228 229 230 231 232 
233 234 235 236 237 238 239 240 241 242 243 233 234 235 236 237 238 239 240 241 242 243 
244 245 246 247 248 249 250 251 252 253 254 244 245 246 247 248 249 250 251 252 253 254 
255 256 257 258 259 260 261 262 263 264 265 255 256 257 258 259 260 261 262 263 264 265 
266 267 268 269 270 271 272 273 274 275 276 266 267 268 269 270 271 272 273 274 275 276 
2n 278 279 280 281 282 283 284 285 286 287 2n 278 279 280 281 282 283 284 285 286 287 

288 289 290 291 292 293 294 295 296 297 298 288 289 290 291 292 293 294 295 296 297 298 
299 300 301 302 303 304 305 306 307 308 309 299 300 301 302 303 304 305 306 307 308 309 
310 311 312 313 314 315 316 317 318 319 320 310 311 312 313 314 315 316 317 318 319 320 
321 322 323 324 325 326 327 328 329 330 331 321 322 323 324 325 326 327 328 329 330 331 
332 333 334 335 336 337 338 339 340 341 342 332 333 334 335 336 337 338 339 340 341 342 
343 344 345 346 347 348 349 350 343 344 345 346 347 348 349 350 

Circ le 101 for a one year new subscription to Circle 101 for a one year new subscription to 
COMPUTE!: 12 monthly issues for S20. COMPUTE!: 12 monthly issues for S20. 

Please print or type your full name and address. Please print or type your full name and address. 
Limit one card per person. limit one card per person. 

Name Name 

Address Address 

City City 

State/Province Zip State/Province Zip 

Country Country 
Please include zip code. Expiration: 4130/83 C0283 Please include zip code. Expirafton: 4/30/83 C0283 
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Introduce A Friend To COMPUTE!

Save $10.00 Off The Newsstand Price

One year, 12 issue subscriptions

are $20.00 in the U.S.. $25.00 {U.S

funds) in Canada.

PLEASE PRINT.

Please charge my

□ VISA □ MasterCard □ American Express

Ace't No

CITY

STATE ZIP

payment enclosed □ Bill me later

! ■.

GfFTTO

ADDRESS

CITY

STATE

n Penew-al

SIGN CARD

sam

□ New subscription

Please enter nw CRENEWvu c new subscription .it in

GIFT TO

ADDRESS

cm

STATE

□ Renewal

SIGN CARD

ZIP

□ New subscription

032101

Introduce A Friend To COMPUTE!

Save $10.00 Off The Newsstand Price

One year, 12 issue subscriptions your name

are $20.00 in the U.S.. $25.00 (U.S. ADDRESS

funds] in Canada.

PLEASE PRINT.
Please charge my

Ac ft No

American Express

CITY

STATE ZIP

s payment enclosed n Bill me later

Please enter my □ RENEWAL Q NEW SUBSCRIPTION at I

same time

GIFT TO

ADDRESS

CITY

STATE . i

□ Renewal □ New subscription

SIGN CARD

GIFT TO

ADDRESS

CITY

STATE

□ Renewal

SIGN CARD

ZIP

□ New subscription

632101

Introduce A Friend To COMPUTE! 
Save S 1 0.00 Off The Newsstand Price 

One year, 12 Issue subscriptions 
are 120.00 In tile U.S., 125.00IU.s. 
funds) rn Canada. 

PLEASE PRINT. 
Plf'.l~e ch,lrqe mv 
o VI~ 0 M.HI{,rClrd 0 Nl1("U(,l!1 EXpfe~\ 

fv:c', No 

'--

GIFT TO 

ADDRESS 

OTY 

STATE ZrP 

o Renewill 0 New W!J\CllaIIQll 

SIGN CARD 

YOUR NMI1E 

ADDRESS 

OTY 

STATE ZrP 

' ____ ---:= P<'Iyrnent enclosed 0 Sill me falet 
PIl.'d~L' enter my 0 RENEWAL 0 NEW SUBSCRIPTION al rhe 
\<lITl(' urnI' 

GIFT TO 

ADDRESS 

OTY 

STATf lrP 

o Renewal 0 New ~Ub~flpuon 

SIGN CARD 
63>101 ...•••••..... ..........................................•................................ 

Introduce A Friend To COMPUTE! 
Save S 1 0.00 Off The Newsstand Price 

One year, 12 rssue subscrrptlons 
are 520.00 rn the U.S .. 525,00 IU.S. 
funds) In Canada, 

PLEASE PRINT. 
Pll·,l~(· (h,lIq(' Ill} 

o VISA 0 M,I~terCclrd OAml'l/(cH) [~ple~~ 
Acc", No 

flip 

G!FTTO 

ADDRESS 

OTY 

STATE lrP 

o Renewal 0 New subSCliptlOn 

SIGN CARD 

VOURNAME 

ADDRESS 

OTY 

STATE ZrP 

, ______ p<lyrnem enclosed 0 BIll me farel 
Ple<l~(' enll'! my 0 RENEWAL 0 NEW SUBSCRIPTION 031 lhe 
S('Imellme 

GIFT TO 

ADDRESS 

OTY 

STATE ZIP 

D Renewal D New ~ubscrrptlon 

SIGN CARD 

63>101 
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BYTE BOOK CLUB
Membership Order Card

Please enroll me as a member and send me the three

choices I have listed below. Bill me only S3.00. plus local

tax, postage and handling. I agree to purchase a mini

mum of three additional books during my first year as

outlined under the Club plan described in this ad. Mem

bership in the club is cancellable by me any time after

the three book purchase requirement has been fulfilled.

A shipping and handling charge is added to all shipments.

Indicate below by number the books you want. A few

expensive books (noted in the descriptions) count as

mote than one choice.

N,ime.

Address/Apt. #.

City. State. Zip.

Corporate Affiliation

This order subject to acceptance by McGraw-Hill. All

prices subject to change without notice. Offer good only

to new members. Orders from outside the U.S. cannot

be accepted.

PRINTED IN U.S.A. Compute i P39618

BYTE BOOK CLUB
Membership Order Card

Please enroll me as a member and send me the three

choices I have listed below. Bill me only S3.00. plus local

tax. postage and handling. I agree to purchase a mini

mum of three additional books during my first year as

outlined under the Club plan described in this ad. Mem

bership in the club is cancellable by me any time after

the three book purchase requirement has been fulfilled.

A shipping and handling charge is added to all shipments.

Indicate below by number the books you want. A few

expensive books (noted in the descriptions) count as

more than one choice.

Name.

Address/Apt. #.

City. State. Zip_

Corporate Affiliation . . .

This order subject to acceptance by McGraw-Hill. All

prices subject to change without notice. Offer good only

to new members. Orders from outside the U.S. cannot

be accepted.

PBINTED IN U.S.A. Compute' P39619

BYTE BOOK CLUB 
Membership Order Card 

Please enroll me as a member and send me the three 
choices I have listed below. Bill me only $3.00. plus local 
tax, postage and handling. I agree to purchase a mini· 
mum of three additiona l books during my first year as 
outlined under the Club plan described in this ad. Mem
bership in the club is cancellable by me any time after 
the three book purchase requirement has been fulfilled, 
A shipping and handling charge IS added to all shipments. 

Indicate below by number the books you want. A few 
expensive books (noted in the descriptions) count as 
more than one choice. 

,-----,II I ,--I ------J 

Name _ _ ___ ____ _ _ _______ _ _ _ __ _ 

AddressfApt. 11 ____ ___________ _ ___ _ 

City. State. Zip' ___ _ _ _ ___ _ _____ ___ _ 

Corporate Affiliatl0n' ___ _______ _______ _ 

ThIS order subject to acceptance by McGraw-Hili . All 
prices subject to change without notice. Offer good only 
to new members. Orders from outsLde the U.S. cannot 
be accepted. 

I')!tNTfD IN U.S.A. Computet P3961 8 

BYTE BOOK CLUB 
Membership Order Card 

Please enroll me as a member and send me the three 
choices I have listed below. Bill me only S3.00. plus local 
tax, postage and handling . I agree to purchase a mini· 
mum of three additiona l books during my first year as 
outlined under the Club plan described in this ad. Mem
bership in the club is cancellable by me any time after 
the three book purchase requLrement has been fulfilled. 
A Shipping and handling charge is added to all shipments. 

Indicate below by number the books you want. A few 
expensive books (noted in the descriptions) count as 
more than one choice. 

,--------,II 11,---------, 
N'"'," ______________________________________________ _ 

Address/ Apt . If _ _ _ _ _ _ ___ __________ _ 

City. State. Ztp _ _ _ ___ _ ___ ________ _ 

Corporate Affilialion~ ________ _______ _ 

This order subject to acceptance by McGraw·Hill. All 
prices subject to change without notice. OHer good on ly 
to new members. Orders from outside the U.S. cannot 
be accepted. 

P~INTED IN U.S.A Compule l P39619 
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WIDEN YOUR CHILD'S WORLD WITH
THIS INTRODUCTORY OFFERING.

10 DAY MONEY-BACK GUARANTEE.

Now, until May 31,1983,

when ordering a lesson

at $45.00, you may order

additional lessons for just

$35.00 each. (Additional disk

is included with each lesson

at no additional charge.)

Mail this form, or call toll-free

800/233-3784. (In California,

call 800/233-3785.)

Apple' is a trademark of Apple Computer. Inc
Atari* is a registered trademark of Atari, Inc.

Tl' is a registered trademark ot Texas

Instruments.

Warranty available free from the Control Data
Publishing Co.. 4455 Eastgate Mall. San Diego.
CA 92121.

BEFORE ORDERING: CHECK TO
MAKE SURE YOUR EQUIPMENT

MEETS THESE REQUIREMENTS.

Apple II Atari Tl

PLUS BOO 99/4A

Memory

No. of
drives

required

Operating

System;

48K

1 disk and

controller

D.O.S. 3.3

48K

i disk and
controller

D.O.S. 2

48K

1 disk and
controller

PLATO
Interpreter

Cartridge"

Will display on any color or b/w monitor
or TV compatible with your microcomputer
listed.

•PLATO interpreter Cartridge may be ordered

directly with me order form below Only one per
Tl 99/iA machine is needed.

CONTROL DATA PUBLISHING CO, PO. Box 261127, San Diego, CA 92126

SHIP TO: (Please Print)

Name.

Address.

City .State. .Zip.

r~| Payment enclosed (Check or money order only. Make payable to Control Data
Publishing Co.).

I I Mastercharge I I VISA I I American Express I I Diners Club

Card |
Number L I I I I I I I I I I I I I I

I Expiration

J Date

Your signature. Phone.

INTRODUCTORY PRICES: One lesson $45.00. Each additional lesson S35.00.

Price for order

Calif. Residents: add 6%

sales tax

Add $2 shipping and

handling

I I Include PLATO Interpreter Cartridge

*—' for my Ti 99/4A. Price $50.00.

I ] Please send information on.

2.00 lesson(s).

TOTAL PRICE:

I Please send

copies of your courseware catalog.

Please complete the following: (indicate computer for which you are ordering courseware.)

APPLE II PLUS il ATARI 800H TI99/4A" Available on APPLE II PLUS only

Quantity

Title (see course

description for skill level)

Basic Number Facts

Whole Numbers

Decimals

Fractions

Physics—Elementary Mechanics

French Vocabulary Builder

German Vocabulary Builder

Spanish Vocabulary Builder

Computer Literacy Introduction

Quantity

Title (see course

description for skill level)

French—Travel Words

German—Travel Words

Spanish—Travel Words

French—Shopping Words

German—Shopping Words

Spanish—Shopping Words

French—Classroom Words

German—Classroom Words

Spanish—Classroom Words

Allow 3-5 weeks lor delivery Available March 30. Allow 3-5 weeks for delivery

If not completely satisfied, you may return all lesson material within 10 days ot receipt for a refund All

orders subject to acceptance. Tnis introductory offering expires May 31,1983.

Control Data Publishing Company supplies this courseware under a persona! license agreement rather

than for sale Customers obtain the right to possess and use PLATO courseware by paying ihe Dnces
specifted and agreeing to the terms and conditions of the license agreement contained in the package.

C-?

WIDEN YOUR CHILD'S WORLD WITH 
THIS INTRODUCTORY OFFERING. 

10 DAY MONEY-BACK GUARANTEE. 
Now. until May 31 . 1983, 
when ordering a lesson 
at $45.00, you may order 
additional lessons for just 
$35.00 each. (Additional disk 
is included with each lesson 
at no additional charge.) 

Mail this form, or call toll-free 
800/233-3784. (In Californ ia, 
call 800/233-3785.) 
Apple- Isa trademark 01 Apple Computer, Inc. 
Atana is a registered trademark 01 Atarl, Inc. 
n" is a registered trademark of Texas 
Instruments. 
Warranty available Iree from the Control Oala 
Publishing Co .. 4455 Easlgate Mall. San Diego, 
CA92121. 

BEFORE ORDERING: CHECK TO 
MAKE SURE YOUR EQUIPMENT 
MEETS THESE REQUIREMENTS. 

Apple II Atarl TI 
PLUS BOO 99/ 4A 

Memory' 46K 46K 46K 

No. of 
drives 1 disk and 1 disk and 1 disk and 
required controller COnlroller controller 

Operating PLATO 
00.5.3.3 0.0.5. 2 Intefl)reter System: Cartridge" 

Will display on any color or b/w monitor 
or TV compatible with your microcomputer 
listed. 

'~LATO Interpreter Cartridge may be ordered 
1l'irectly with the order form below. Only one per 
TI 99/ t.A machine is needed. 

~----------------------------------------------------. 
CONTROL DATA PUBLISHING CO .. P.O. Box 261127, San Diego, CA 92126 

SHIP TO: (Please Print) 

Name __________ ~~~--------------------------------------
Address __________________________________________________ _ 

Cily· ________________ SlaI6' _____ Zip, ____ _ 

o Payment enclosed (Check or money order only. Make payable to Control Data 
Publishing Co.). 

D Maslercharge 0 VISA 0 American Express 0 Diners Club 

N~~r I I I I I 5~f:_a_tio_O ______ __ 

Your signature Rlone' _________________ _ 

INTRODUCTORY PRICES: One lesson 545.00. Each addit ional lesson S35.00. 

Price for order . . . ... .. ..... 5 _______ _ 

Calif. Residenfs: add 6% 
sales tax . . ...... 5 ______ _ 

Add S2 shipping and 2.00 
handling . . ........ $ __ --==_ 

TOTAL PRICE: .. .. ... .... $ ___ _ 

o Include PLATO Interpreter Cartridge 
for my TI 99/4A. Price 550.00. 

o Please send Information on _______ _ 

_________________ lesson{s). 

o Please send -----------,----
copies of your courseware catalog. 

Please complete the following: (1 ndicate computer for which you are ordering courseware.) 

APPL E II PLUS 0 ATARI800 0 T199/ 4A 0 Available on APPLE II PLUS only 

Tille (see course TIUe (see course 
Quantity description for skill level) Quantity description lor skill level) 

Basic Number Facts French-Travel Words 

Whole Numbers German-Travel Words 

Decimals Spanish-Travel Words 

Fractions French-Shopping Words 

Physics-Elementary MechaniCS German-Shopping Words 

French Vocabulary Builder SpaniSh-Shopping Words 

German Vocabulary Builder French-Classroom Words 

Spanish Vocabulary Builder German-Classroom Words 

Computer literacy IntrOduction Spanish-Classroom Words 

Allow 3·5 weeks tor delivery Available March 30. Allow 3·5 weeks for delivery 

11 no! comp!e!ely sallslied. you may return all lesson material Within 10 davs of receipt lor a refund An 
orders subject to acceptance. This introductory offering eKpires Mev 31. 1983 

~~!~~ r;:1~ ~~:~~~fs ~~Fn'~eS~~~~if; g;,~~~r::,~~: ~~C:~=!~~~S~a~p~=~~e;~~!~er 
specif1ed and agreeing to the lermsand conditions of the hcense agreement contained in the package 

-, 
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FORGETS."

MORE THAN JUSTANOTHER PRETTY FACE
Says who? Says ANSI.

Specifically, subcommittee X3B8 of the American

National Standards Institute (ANSI) says so. The fact

is all Elephant™ floppies meet or exceed the specs

required to meet or exceed all their standards.

But just who is "subcommittee X3B8" to issue such

pronouncements?

They're a group of people representing a large,

well-balanced cross section of disciplines—from

academia, government agencies, and the computer

industry. People from places like IBM, Hewlett-Packard,

3M, Lawrence Livermore Labs, The U.S. Department

of Defense, Honeywell and The Association of Com

puter Programmers and Analysts. In short, it's a bunch

of high-caliber nitpickers whose mission, it seems, in

order to make better disks for consumers, is also to

make life miserable for everyone in the disk-making

business.

How? By gathering together periodically (often,

one suspects, under the full moon) to concoct more

and more rules to increase the quality of flexible

disks. Their most recent rule book runs over 20 single-

spaced pages—listing, and insisting upon—hundreds

upon hundreds of standards a disk must meet in

order to be blessed by ANSI. (And thereby be taken

seriously by people who take disks seriously.)

In fact, if you'd like a copy of this formidable docu

ment, for free, just let us know and we'll send you

one. Because once you know what it takes to make

an Elephant for ANSI...

We think you'll want us to make some Elephants

for you.

ELEPHANT: HEAVY DUTY DISKS.
For a free poster-size portrait of our powerful pachyderm, please write us.

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021

Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624.

MORE THAN JUST ANOTHER PRETTY FACE. 
Says wha? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livenmore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single
spaced pages- listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this fonmidable docu
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI ... 

We think you'll want us to make some Elephants 
for you. 

ELEPHANT~M HEAVY DUTY DISKS. 
For a free poster-size portrait of our powerful pachydenm, please write us. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 



WHEN WEANNOUNCED
THECOMMODORE 64 FOR $595, OURCOMPETITORS

SAIDWECOULDN'T DO IT.

THAT'S BECAUSE THEYCOULDN'T DO IT.

The reason is that, unlike our competitors,
we make our own IC chips. Plus all the parts of the

computer they go into.

So Commodore can get more advanced
computers to market sooner than anybody else.

And we can get them there for a lot less money.

WHAT PRICE POWER?

For your 5595* the Commodore 64™ gives

you a built-in user memory of 64K. This is hundreds

of dollars less than computers of comparable power.

Lest you think that the Commodore 64 is

some stripped-down loss leader, a look at its

available peripherals and interfaces will quickly

convince you otherwise.

SOFTWARE THAT WORKS HARD.

The supply of software for the Commodore

64 will be extensive. And with the optional plug-in

Z80 microprocessor, the Commodore 64 can

accommodate the enormous amount of software

available in CP/M'A
Add in the number of programs available in

BASIC and you'll find that there are virtually no

applications, from word processing to spread

sheets, that the Commodore 64 can't handle with

the greatest of ease.

PERIPHERALS WITH VISION.

The Commodore 64 interfaces with all the

peripherals you could want for total personal

computing: disk drives, printers and a telephone
modem that's about S1OO, including a free hour's

access to some of the more popular computer

information services. Including Commodore's own

Information Network for users.

RUN YOUR BUSINESS BY DAY.

SAVE THE EARTH BY NIGHT.

At the end of a business day, the

Commodore 64 can go into your briefcase and ride

home with you for an evening's fun and games.

Because of its superior video quality (320x200

pixel resolution, 16 available colors and 3D Sprite
graphics), the Commodore 64 surpasses the best of
the video game machines on the market. Yet,

because it's such a powerful computer, it allows you

to invent game programs that a game machine will

never be able to play; as well as enjoy Commodore's

own video game cartridges.

ATTACK, DECAY, SUSTAIN, RELEASE.

If you're a musicologist, you already know

what an ADSR (attack, decay, sustain, release)

envelope is. If you're not, you can learn this and

much more about music with the Commodore 64's

music synthesizing features.

It's a full-scale compositional tool. Besides a
programmable ADSR envelope generator, it has 3

voices (each with a 9-octave range) and 4 wave

forms for truly sophisticated composition and play

back—through your home audio system, if you

wish. It has sound quality you'll find only on

separate, music-only synthesizers. And graphics
and storage ability you won't find on any separate

synthesizer.

DON'T WAIT.

The predictable effect of advanced technol

ogy is that it produces less expensive, more capable

products the longer you wait.

If you've been waiting for this to happen to

personal computers, your wait is over.

See the Commodore 64 soon at your local
Commodore Computer dealer and compare it with

the best the competition has to offer.

You can bet that's what the competition will
be doing.

Commodore Business Machines
Personal Systems Division

P.O. Box 500,Conshohocken, Pennsylvania 19428

Please send me more information on the Commodore 64™

"I

Name. .Title.

Company_

Address—

City.

Zip-

.State.

.Phone.

L.

CjL commodore

COMPUTER
CPT-2 I

'Manufacturer's Suggested Retail Price' July 1. 1982. Disk drives and printers are not included in prices. The 64's price may change without notice.

CP/M* is a registered trademark of Digital Research. Inc.
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