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BALLY GAME CARTRIDGES te be expected later this year are Demelitien Derby
and Degpatch. ROM chip erders were placed at the end ef March.

COMPUTER/ELECTRONIC SURPLUS FREAKS and ethers are invited te attend the

5th Annual Califernia Cemputer Swap Meet te be held at the Santa Clara Ceunty
Fairgreunds en June 1, 10 te 6. Laét year's shew had a mix ef individuals
selling flea market stuff and steres/manufacturers selling their wares.

Free te buyers, $25 fer flea market sellers. If interested in table space,

eall Jehn Craig at 415-324-2404

NEW ADDITION te my heuse is a telephene line with the number 408-258-4586.
(I mave a teen-age daughter, nuff said)

PROJECT THREE refers te the TRS-80 interface. A few mere werds en this. It
is planned te previde a kit with a printed circuit beard and a minimum ef
parts installed. Four seckets weuld allew the insertien ef 4K of RAM in

1K increments, and this will eccupy the address space left vacant by the
upper half ef BASIC (12288 te 16383, ) se that machine cede may be run.

BIBLE QUIZ is a teaching device that requires some pre-activity in leading
question/answer segments. First punch in the program to line 5020, and

store it on tape. Do not rewind, but let about 10 seconds of blank space be
recorded. Then follow the instructions on page 49 and load a question/answer
segment into the Bally. Lead that onto tape, and again leave about 10 seconds
of space. Continue with segments as desired. When finished, the tape can be
‘reweund and loaded inte the Bally. When the game starts, shut off the recorder
and answer the question. Once that is done, start the recorder again and it
will automatically replace the question/answer with a new one. If you seem

to get illegical questiens/answers, it means that the separation between them
on the tape is not great enough, or you are moving too slowly.

SALVAGE BOARDS are here and available. I haven't had much chance te dig inte
them, but the are fully stuffed, with keypad switches and cartridge slet.

SPACE WAR CORRECTION mentiened last issue requires that line 210 be medified
te read GOTO 30 instead ef GOTO 130.

STATIC ELECTRICITY can cause havec and failure ef the machine. One subscriber
has added a separate grewnd wire between the metal parts ef the hand centrel-
ler and the metalwerk inside the Bally.

S & W DISTRIBUTING is the natienal distributer fer all Bally preducts

(except these seld threugh Mentgemery Ward). Jack Nieman, fermerly natienal
sales manager for Bally Censumer Preducts is new actively invelved in this
eperatien, and has indicated that S & W will assist Arcade ewners in purchas-
ing hardware, with a disceunt fer ARCADIANs. 5300B McDermett Dr. Berkeley IL
60163  312-449-5000
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.BIBLE QUIZ
.BY B HENSEL
I1=0; J=0
F=2
:RETURN ;CLEAR ;T=0@
e(1)=I;8(2)=J
%(9)=38; BC=19@; FC=40 P
%(9)=96; &( 1)=96 BIBLE QUIZ
8(2)=7;&(3)=7
CLEAR ;CY=38 wHo wAS THRoWN
PRINT * BIBLE QUIZ INTO A LIONS DEN?
BOX -27,38,66,11,3 A. ADAM
CX=55; CY=35; PRINT "ONE =3 8. DANIEL
BOX 6@,28,26,48,3 C. JESUS
BOX ©6@,38,256,1,3 D. MoSES
CX=55;CY=-9;PRINT "TWO ;
BOX ©6@,-24,26,48,3
BOX 60,-14,26,1,3
CY=20
P=1;GOSUB 780 e
P=2;GOSUB 700 ¢ means dwide
PRINT * WHO SET FIRE TO
PRINT = THREE HUNDRED

PRINT * FOXES TAILS?

PRINT

PRINT * A. ADAM.

PRINT * B. RUTH

PRINT * C. SAMSON
PRINT * D. CRIN

g:g BIBLE QUIZ

IF TR .. By Bob Hensel

- (1)=1P=1;Yv=35 BIBLE QUIZ is a two player game.

iF ;f;gé;épzfé‘fms A question about the Bible is print-
BOX €. Y.24. 6.3 ed on the screen with four multiple
FOR A=1TO 5@8:NEXT A choice answers. If a player knows
BOX 69,Y,24,8,3 the answer he pulls his trigger. an

arrow moves alongside the ansvers.

A=1
CY=-5-(Ab8) “hen the arrow points to the proper

CARCADIAN

b means MoH‘q'P{j

BOX 6@,Y,24,8,3 answer the player again pulls his
PRINT * & trigger. If he is correct a portion
FOR B=1TO 5@ of a man will appear in his score

IF TR(P)=1GOTO 35@ box, else a portion will be taken
NEXT B away and the correct answer indicated
BOX 6@,Y,24,8,3 The screen then goes blank. The tage
CY=-5-(Ab8): PRINT * . recorder should then be turned on
A=A+1 to read the next question into the

IF AP4A=1;T=T+1 computer. “VYhen the images again

IF T<S5GOTO 260 appear on the screen, turn off the
NT=18 recorder.

MU=49; MU=48; MU=48; MU=48; MU=48; T=@; P=P+1; IF P=3P=1
Y=35; IF P=2Y=-9

NT=3

GOTO 2609

PRINT

Cy=-49 NOTE the new character a 4in line 270 This signifies the right arrow
MT=18 which the printer will net recegnize. ->»

Y=0
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IF P=2Y=-44
IF A=CGOSUB 508

IF A#CGOSUB 608

NT=3;FOR A=1TO 10@0;NEXT A
IF @(P)=18GOSUB 3800

GOTO 500

@(P)=@(P)+1

GOSUB 780

MU=439; GOSUB 595;MU=51;GOSUB 595;MU=53;GOSUB 595

MU=5E; GOSUB 585;MU=48; GOSUB 535; MU=53; GOSUB 595

MU=S6;GOSUB 5395;MU=48; GOSUB 595; MU=48; GOSUB 595; MU=48; GOSUB 595; MU=4€
GOSUB 595

BOX 6@,28+Y,24,38,3

RETURN

IF ®(P)=BGOTO 55@

F=1

E=@(P)b10+708

GOSUB E

F=2

@(P)=@(P)-1

GOSUB 595

MU=34; MU=48; MU=48; MU=34 ; MU=48; MU=34; MU=34; MU=48; MU=48

MU=36; MU=48; MU=35; MU=35; MU=48; MU=34; MU=34; MU=48; MU=33; MU=34; MU=48; MLI=48

CY=-5-(AbB);PRINT *  ";CY=-5-(Cb8);PRINT * a
RETURN
Y=0; IF P=2Y=-44 . - .
IF @(P)>BBOX 68,26+Y,5,5,F T:m:egord 2ew duestlons for this
IF @(P)>1BOX 6@, 18+Y,7,10,F € N & tape do the following:
IF @(P)>2BOX 55, 18+Y,2, 18,F Push RESET
%E ::g)iaggx 66, 18+Y,2, 10,F 5 STOP
)>4BOX 58,8+Y,2,1@,F -
IF @(P)>SBOX 63,8+Y,2,18,F %?8 ;gg?%ngﬁg DISCO
IF @(P)>BBOX 53, 14+Y,2,2,F 120 PﬁIﬁT ”T;ﬂalnﬁ YEREEh
IF @(P)>7BOX 68, 14+Y,2,2,F 1%0 PRINT o —Fo7% IN 14927
IF @(P)>BBOX S6,44+Y,2,2,F 140 FRINT e
IF @(P)>3BOX 65,4+Y,2,2,F foon he TASHINGTON
RETURN 150 fRINT " B. CULU.LBUS
BOX -28@,-5,128,74,2 160 rRINT * C. CARTER
CY=5; PRINT * THE WINNER Is: 170 FRINT v D. DESCTC
PRINT 180 c=2
PRINT * PLAYER ", :PRILT,NT 1;LIST 109
IF P=1PRINT "ONE" turn on the tape recorder, press GO
IF P=2PRINT *TWO" after the listing is done enter
FOR A=1TO 3888;NEXT A GOTO 5
1=0:J=0 press GO and turn off the recorder.
I=(1);T=8(2)
FC=BC; &(9)=5@ Note: C=1 if the answer is A,
: INPUT =2 if the answer is B, etc.

The program can be easily changed
to bg used for any educaztional type
testing game by chenging the title
and making appropriate questions.
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(ARCADIAN

.BLACK HOLE <

CLEAR ;NT=0;&(221)=288;FC=7;BC=8 599 X 4a,15,8,10,1
Cy=8;PRINT " THE BLACK HOLE" 688 LINE -79,10,0

FOR A=255T0 @STEP -1;:&(18)=A;NEXT A 618 FOR A=-B5TO G5STEP 1@

CLEAR ;CY=48 628 LINE A,-18,3;LINE A+5,10,3

PRINT * SELECT SKILL LEVEL";PRINT * TO ORBIT";PRINT
PRINT " 1.EASY";PRINT - 2.MODRATE"; PRINT * 3.HARD"
INPUT "ENTER NUMBER TO GO"S

H=8;0=08

IF (S<1)+(S5>3)G0TC 1@

CLEAR ;FC=7;BC=8; &(22)=200; &( 16)=235; &( 18)=230; &(20)=200
FOR A=1TO S5@:BOX RND (158)-88,RND (881)-48,1,1,1;NEXT A

X=-7G; Y=48; B=@;C=8;M=0; N=15; D=-5; E=0 NEXT A

F=108; %(23)=255; BOX ©,8,7,7,1;B0X 9,8,5,5,2 LINE -79,-1@,8

IF M>8D=D-1 FOR A=-65TC B5STEP 1@
IF M(BD=D+1 LINE A,18,3;:LINE A+5, -

IF N>PE=E-1 NEXT A
IF N<PE=E+1 X=-78;Y=-30
BOX X,Y,3,3,3;BOX M,N,8,2,3;B0X M+2,N+1,1,2,3 FOR A=1TO 25@
I=TX(1); T=JY(1) 71@ BOX X,Y,3,3,3
IF F<IPRINT "NO FUEL";I=0;J=0 728 BOX X.Y.3.3,3

’ b4 ? ) ]
IF I#8%(21)=255 730 X=X+IX(1);Y=Y+IY(1)
IF J#P&(21)=255 748 NEXT A
IF I=BIF J=0&%(21)=6 998 FOR A=1TO 2888;NEXT A
IF I#PBOX %X-Ib2,v,3,1,3:F=F-1 918 GOTO 18@
IF J#8BOX X,Y-Jb2,1,3,3:;F=F-1 ¥ 160 CLEAR ;H=H+1;&(21)=0
U=X;U=Y; B=B+1;C=C+J 1818 PRINT * LOST IN THE BLACK HOLE"
CY=44;PRINT #4,F,%4,H,%3,0 1815 FOR A=1TC 5008;NEXT A; CLEAR
IF X>@B=B-1

IF X<@B=B+1 1828 BOX Z,lB,BB,ZB,l;BOX ;éa,-3@,1B,S,I:BOX z28,-38,18,6, 1
IF ¥Y>B8C=C-1 P21 LINE -19,6,1;LINE -28,-39,1;LINE 20,-38,1:LINE 18,08,1
IF ¥<BC=C+1 838 FOR A=280T0 BSTEP -1

IF %>78X=-78 jB48 BC=A; &(9)=192;&(B1=A+18; &( 1 )=A+23 ,

IF X<-78X=78 RBLY (2 )=A+35; &(3)=AR+J8;&(9)=40

IF Y>4ay=-4@ 11858 &(28)=A;&(18)=A;& 16)=A ’
IF Y<¢-4@Y=40 1870 NEXT A; &(22)=8; CLEAR ;60TO 488
K=X+B; ¥Y=Y+C
IF X<SIF ¥>-SIF Y<5IF Y>-5G0TO 1980

IF S=1IF X>14IF X<(1BIF ¥<1BIF Y>-18IF C=5G0OTO @8

IF S=2IF ¥=15IF C=5IF ¥>-5IF Y<{(5GOTOQ %] %)

IF S=3IF %X=15IF C=5IF Y=BIF B=BGOTO 508

BOX U,V,3,3,3:;BOX M,N,8,2,3:BOX M+2,N+1,1,2,3

IF I#@BOX U-Ib2,V,3,1,3

IF J#PBOX U,U-Jb2,1,3,3

M=M+D; N=N+E

GOTO 2808

CLERR ;&(21)=8;0=0+1

CY=8;PRINT "IN ORBIT NEAR THE CYGUS"

FOR A=1TO 508;NEXT A;CLEAR

FOR A=1TO 5@;BOX RND (168)-88,RND (88)-48,1,1,1:NEXT A
BOX @,0, 180,18, 1

BOX 59,7,48,14,1

BOX ©,3@A,15,1%,1;B0X B8,38,11,11,2

BOX 58,-7,4@,18,1

BOX @4,16,146,1,1

BOY ©,-16,149,1,1

Fifty
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(ARCADIAN

.SLOT 888 CX=-78

CLEAR 881 Cy=-308

PRINT ;;PRINT 882 PRINT #1,W

PRINT * SLOT MACHINE"® 818 IF &(23)=8G0T0 108
PRINT " 1. PULLS LEVER" 812 IF P>38808GOTO 964
PRINT " TRIGGER PULLS LEVER" 815 IF &(23)=4G0T0 338
FOR A=1TO 1580 820 IF &(23)=2GOTO 10809
NEXT A 838 IF &(22)=2GOTO 1198
CLEAR ;P=1P00;W=0;L=0A 848 IF &(Z21)=2G0T0O 12889
BOX 18,78, 189,48, 1 845 IF TR(13)GOTO 1860

FOR A=4BT0 BSTEP -5 858 GOTO 81a

BOX 55,RA,5,5,2 999 FOR A=1TO 5@

NEXT fA 919 PRINT " BUSTED ",

FOR A=0T0 48STEP &5 928 NEXT A

BOX 55,A,5,5,1 938 GOTO 2829

NEXT A 1990 Cx=-3@

CY=-10 1812 PRINT #1, "JACKPOT"
PRINT #1,P P28 FOR A=1TO RND (58)+50
FOR A=BTO 1@ 1839 FC=RND (32)b8+2;BC=RND (32)b8-1
NT=A 1848 P=P+RND (588)+58

B=RND (15)+88;C=RND (15)+88;

D=RND (15)+88

CX=-20 — 1178 GOTO 808
CY=20 1858 Cx=-18 1209 CxX=-38

TU=B 1968 Cy=-10 1281 Cy=10

CX=0 1870 PRINT #1,P {1202 PRINT #1, "WIN®
cy=2@ 1875 IF P>3082060TO 9988 510 For A=1TO RND (18)+5
TU=C 1888 NEXT A 1228 P=P+RND (1@)
CX=28 - 1885 W=W+1 1230 CX=-1@

TU=D 1199 CX=-30 1248 PRINT #1,P
NEXT A 1181 Cvy=18 NEXT A

NT=3 1192 PRINT #1, "WINNER"

IF B=CIF C=DGOTO 1@@@ | 1183 FOR A=1TO RND (18)+5

IF B=CGOTO 1169 1119 P=P+10

IF B=DGOTO 1188 ' 1128 CX=-18 W=W+1

IF C=DGOTO 1188 1138 CYy=-18 GOTO B8U@

IF B=188GOTO 1289 1135 FC=RND (32)b8+2 CLEAR

IF B=181GOTO 1200 1149 PRINT #1,P PRINT "YOU BLEW IT"

IF B=182GOTO 1200 | 1158 NEXT A PRINT " TURKEY "

IF B=183G0TC 12869 . 1160 We=k+1

CX=-30 S — YN e

Cy=10 BOWL~-A-RAMNA (p52)
By Bob Hensel

PRINT #1,"YOU LOSE" e _

L=L+1 20TL-A=-RALA is a two player_game.

CX=58@ The computer displays the pins and

Cy=-38 keeps score. The ball is invisible

PRINT #1,L at the bottom of the screen moving

FOR A=1TO RND (18)+5 between the two gutters. When the

P=P-RND (18) player UP pulls his trigger the ball

CX=-10 appears and starts rolling down the

CyY=-18 alley. The player controls the

PRINT #1,P curve on the ball by moving his Jjoy

NEXT A stick left or right. The frame

IF P<1G60TO Zued

Fifty - one

number is shown in the center box
at the bottom of the screen.
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<{ARCADIAN
1 .BOWL-A-RAMA » i .
2 .BY BOB HENSEL
3 :RETURN
5 &(9)=28;&(0)=25; &(1)=25; &(2)=31; &(3)=31; BC=6;FC=8; CLEAR
1@ B=8;C=0;D=0;F=0;6=0;H=0; I=8;P=5; T=8;0=0;R=0
2@ BOX -28,38,86,12,3;CX=-64;CY=38;PRINT “BOKL-A-RAMA";CX=-77;CY=24;PRINT "PLA
YER 1 PLAYER 2°
4@ BOX -54,8,35,35,3;BOX -54,8,31,31,3;LINE -54,16,4;LINE -54,5,1;LINE -38,5,1
;BOX ©,@,35,35,3;B0X 8,8,31,31,3;LINE @,16,4;LINE 0,5,1
s@ LINE 16,5,1;Box -27,-38,3@,16,3;B0X -27,-30,26,12,3;B0X -27,5,2,54,3
318 BOX 55,9,34,87,1;BOX 41,8,1,87,3;B0X 68,8,1,87,3;E=2;G0SUB 1800
320 E=1
448 CX=R-57:;CY=-33; PRINT " ";IF P>3P=@;F=F+1;Q=1;CX=-28;CY=-31;PRINT #1,F;R-0
450 P=P+1;IF P>20=3;R=54
455 IF P-0=BCX=R-65;CY=18;PRINT " *;CX=R-47;CY=18;PRINT * *
468 CX=R-57;CY=-33;PRINT "UP"
588 IF 0=1U=1;G0TO 558

518 U=2
550 A=RND (23)+43; IF TR(U)=BGOTO 550 BowL-A-RAMA °0..
828 A=A+IX(U) PLAYER 1 JPLAYER 2 ‘e

638 BOX A,B-37,2,2,2;B=B+8; IF B>78G0TO 5008
659 IF A<44A=48;MU="1";GOTO 630

E68 IF A>EBA=7@;MU="1";GOTO 538

676 GOTC 626

8@@ BOX 55,-7,26,72, 1;IF ‘AC45G0TO 1108

892 IF T=BIF ACB4IF A>47G0TO 1100

819 IF AC48G0TO 1820

828 IF ACS1GOTO 1010

838 IF ACS4GOTO 10908 fE; 22‘“ é;hs*
835 IF ACSSGOTO 18378 ec

848 IF ACS7IF P-Q=BE=2;GOTO 1870

B43 IF ACS7GOTO 187@ 1120 IF FRL1T=T+T

845 IF A<K58GOTO 1678
- 1138 IF K>BJ=J+T;K=K-1;IF K>1GOTO 1138
858 IF A<G1GOTO 1838
. ' 1148 CX=R-68;CY=-5;PRINT #1,J;IF P-Q=16G0T0O 1278
BEB. IF AKB4G0OTO 1848 ’
o 1178 IF T#10CK=R-B5;CY=18;PRINT #1,T;G0TO 1390
878 IF AB7GOTO 1858 i !
1180 CX=R-47;C¥=18; PRINT #1, "X";IF F=11G0T0 1398
880 GOTO 1100
1198 K=K+2;P=P+1;G0T0 139Q4
988 Y=38;X=55;W=0
. - 1208 CX=R-47;CY=10; IF W#8PRINT #1,T;G0TO 1389
918 IF PX(X,Y)=0K=W+1 !
928 x=X+2: IF X>B4GOTO 948 1285 IF T=0PRINT #1,T;G0T0O 1300
* 1218 PRINT #1,"/";IF F#11K=K+1

938 GOTO 314
1398 IF Q=1C=J;D=K;GOTO 2008
G40 X=46; Y=Y+4; . g °
Y+4;IF Y<43GOTO 310§ 1515 G-7J:H=K;:GOTO 20808

ggg %g S;g:g?;f?:féﬁngsg7’ 2908 B=0; IF F<18GOTO 3009
PG 2018 IF P-Q=PGOTO 3008

=i1l-1~- ’
968 W=1B-T-W 2820 IF K=8GOT0O 297

5780 T=W

980 RETURN LECIRLMR 24 L.

1808 BOX 52,34,2,2,E;BOX 55,38,2,2,E;BCX 58,42,2,2,F [ wnstrocheng

1819 BOX 49,38,2;2,E;BO0X 52,42,2,2,E om P51 1]

1829 BOX 46,42,2,2,E; IF E4260TOQ, 1180

138 BOX 58,34,2,2,E;BOX 55,38,2,2,E;B0X 52,42,2,2,E

19840 BOX 61,38,2,2,E;B0X 58,42,2,2,E 2858 P=P-1;F=11;G0T0O 3030
1850 BOX B4,42,2,2,E;IF £42G0T0 1168 2078 F=18; IF P=4G0T0O SR
1869 BOX 55,38,2,2,E; RETURN 3988 IF P-0=BGOTO 440
1876 BOX 55,35,22,186,1;IF E=1GOT0 1196 3938 T=8:GOT0 318

1988 BOX 46,42,2,2,E;B0OX 64,42,2,2,E:;E=1;G0T0 116048 SEEP IF TRC1)=BGOTO SABA
118® GOSUB 998 5918 GOTO 5

1185 IF Q=1J=C;K=D;GOTO 1128 3

1118 J=G;K=H

Fifty - two




* 1]
= <ARCADIAN
2 . MASTERMIND
3 . CAROL BURKEMPER

18 CLEAR ;T=B;BC=140;FC=8
15 @(1)=RND (8)+48

28 FOR Z=2T0 5

38 @(Z)=RND (8)+48

35 BC=(BC+1)

42 FOR Y=1T0 Z-1

58 IF @(Z)=e(Y)G0TO 34

68 NEXT Y;NEXT Z

78 FOR R=33TO -39STEP -8
88 H=B;J=B;5=15;C=-63; =77
980 BC=141;T=T+1

95 BOX 3,R,139,7,2
le@ FOR B=11TO 15

-
'zsa PRINT ;PRINT ;CX=-5@iPRINT #2,"CORRECT IN*,T
265 PRINT ;PRINT " PRESS ‘GO’ TO START

278 A=KP; IF A=13GOTO 10

288 GOTO 27@

3@ IF B<1SIF @(B)=@(B+1)IRETURN

318 IF ®(W)=@(W+1@) H=H+1;RETURN

33@ J=J+1;RETURN

1358 FOR N=1TO H

368 NT=6;MU=L; MU=(L-1);MU=(L+2);L=L-8;NT=3

378 BOX S,R, 6,6, 1;5=5+15

388 NEXT N;RETURN

488 FOR N=1T0 T

418 NT=7;MU=LiMU=L;MU=(L~-2);L=L-8;NT=3

119 A—KP: 8¢ B A 428 BOX S,R,6,6,1;BOX S,R,4,4,2;5=5+15

115 IF A=57GOTO 509 438 NEXT N;RETURN

128 CY=R;CX=C; TU=A 588 FOR 6=1T0 5

138 D=kP; IF D=3160T0o 118 ]518 CY=(R-8);CX=C

149 IF D#13GOTO 130 528 TU=8(G)

158 C=C+14;NEXT B 538 C=C+10

|
168 FOR W=1TO S 245 NEXT G ;
178 FOR B=11TO 15 58 C=-53;60T0 110

188 IF @(W)=e(B)GOSUB 388
1398 NEXT B;NEXT W

288 IF H>BGOSUB 35@

218 IF. J>AGOSUB 490

220 IF H=5G0TO 250

238 NEXT R

248 GOTO 78

256 BC=241;FC=7

PROJECT ONE is en scheduls. We expect te see the printed circuit beards seme-
tize in June.

RUN

BIORYTHM of p.44 sheuld have been neted as being the eriginal eutput ef Rich
Tietjens. I've had seme questions abeut the required eperatiens te lead it.
and the data, and se here is a clarificatien...

On page 38, the feur lime pregram is a general methed feor leading data, ini-
tially described early last year, inte the 8 strings se that yeu can stere
them. In this case 87 items are stered. Line numbers enly create a pregranm,
and are net necessary for a ene-time job. Cenfusien arese because the numbers
duplicate these in the base pregram. Te lead the data fer the Bierythm pre-
gram, use the fellewing scheme - punch in the pregram frem line 10 te 1160.
Then punch in the fellewing which will enly werk ence -

sPRINT;LIST; FOR A = f TO 86; PRINT #1,"@(", A, ")=",; INPUT ®(A); NEXT A;
PRINT " CLEAR; RUN" and then step. New start the Recerd functien en yeur
tape recerder and then pwch GO. The Bally will read the :PRINT; and send data
te centreller pert 3. It will read LIST; and list the pregram. And when that
is dene, it will de the A leep. Yeu will see @ (f) = B(A) ® en the screen,
meaning that the cemputer 1s waiting fer yeu te insert the value eof @(p) per
the table. Page 45 lists this as f, se enter p and press GO. The machine will
then print @ (1) = @(A) 8 , asking fer the secend value, enter 1§ and GO,
then 19 and GO, ete. te the end. As You are deing this, the data is geing
inte the cemputer and at the same time inte the tape. Yeu can new run the
pregram. Waen yeu lead the pregram frem the tape inte the cemputer at seme
future time, you will again see the @ statements, but with the answers as well.
And yeu will prebably get a WHAT? aleng with each ene, disregard these.
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MEMORY TUTORIAL #3

The types of memory have been covered, now lets discuss the operation. The
chip that contains the memory bank is, in itself, passive. That is, it requires
an outside stimulus to make it work. It won't do anything on its own. The
Central Processing Unit, CPU, is the controlling agent - in our case the Zilog Z-80
This device is factory-instructed to perfrom all the necessary operations, and is
the heart of the computer. Programs in memory, ROM or RAM, are stored as a
series of @'s and 1's. The CPU looks at the memory locations in sequence, and
reads, interprets, and executes the program, one step at a time. Each ¢ and 1 is
called a bit and eight of these make a byte. Instructions usually require only one
byte, but some complicated ones can take up to four. The Z-80 keeps reading the
instructions as it goes along until it is told to STOP, or the program ends, or it
is told to go to another memory location by a GOTO or GOSUB instruction. Memory
locations contain the following types of bytes: Instructions, Data, Address, Device
Code, and Displacement.

The CPU has an INSTRUCTION SET, developed by the company engineers, that is a
sort of menu of the things that it can do. These can be obtained from the
manufacturer or some data books. This Set is used by the programmer to make up
a program in Assembly Language.

The CPU operates only in binary notation - ¢'s and 1's, eight in a row, and
this is called Machine Language. "@111¢11¢" and "@@11111¢" are examples. With
this scheme, it is difficult for the programmer to avold errors. To make the
operation somewhat simpler, the same information is converted to hexadecimal
notation, reducing the 8-unit figure to a 2-unit figure. The examples above
convert to "76" and "3E".

Combine the hex notation with a mnemonic (an aid to memory, don't prenounce
the initial m) yields Assembly Language. This is still somewhat awkward for the
casual operator such as ourselves to use. The above examples become "76 HALT" and
1" 1

3E ID A,n".

The next level up is a High Level Language such as BASIC, FORTRAN, COBOL, that
we use to talk to the computer. A few words in this language require a lot of
assembly or machine language commands, to be illustrated below.

PROGRAMMING~- The CPU needs ADDRESS and DATA information along with the
instructiongs. Data is material that is generally stored by the user as a result
of program input (what is your age? ), but some computers may have tables or
conversion constants stored, etc. Address information tells it where to look in
memory for specific items.

Registers are areas within the CPU that are used as temporary storage positions
If you wanted to operate on any memory item, it must be taken from memory and
loaded into a register, operated upon, and then stored somewhere back in memory.
The Z-80 has 12 registers available in two sets. A number 'taken' from memory
does not erase that memory slot - the CPU merely reads the number and duplicates
it in the register.

To add two numbers together, we would write 10 INPUT A,
A+

B
20 C = B

While the computer programmer had to give this much detall to the CPU:
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THis exAmPLE JosT COUERS THe STEP lO INPOT A:,B

FlesT '|N Assemdy LAMQLAGE 2-—

EMBLY
Step fa—— AsSE!

0000 3E 05 LD A, 059 Load Rcc‘(sfer A ..,'\Ht Ae:imq“s i hex format |
0002 32 00 OI LD(OIOO), A Load Memorj location 0100 J'Mh conteuts o‘, l?ec((s A
0005 3E OA LDA, 10, Load Reqister A with decumal (0 i henformat

0007 32 IO 0| LD (0”0). A Load Mevnorj ‘pq,:(’\,,“ oo wﬁ coleuts Q( ‘?equTevA
IN BINARY, THE ABOVE Q&Ts LOORSE 2

STEP BINARY

0000 00'””0 Load Qeqn‘sicr A Lk .

0001 00000101 decwsat 5 iu bunory form ot

0002 0010010  Load Mewory hocation it conlests of Reqister A
0003 0000000 b ob
0004  00000OI o)
0005 OOMIIO0  Load Reqisdec A ith

0006 00001010  decimat 10 i budacy fore
0007  00NO0I0  Lowd Mowory Locfion it candecte] Remiser A
0008 00001010 \ ¥

0009  00000OI o

ALL THis To Loay Two NomRERS ——

PROJECT FOUR refers te a mini-memery scheme new underway that will previde
an additienal 1K ef RAM and 1K of RM. A pretetype has been built and is
eperatienal. By inecreasing memery by 504, the casual Bally user will be able
te enjoy greater detail ef pregram cemplexity, depth, and features at a
small cest. We are new casting abeut fer parts in quantity, and expect te
have a cemplete kit available fer abeut 75. by mid-summer. This unit plugs
inte the 50-pin cennecter in the back, and has a pig tail te the Light Pen
cennecter fer pewer.

WIRING Is anyene interested in centract werk te wire up seme of these kit
prejects? Repetitieus werk, bmt must be eof highest caliber for reliability
purpeses.

CREDIT Almest all the pregrams sulmitted te me are the effert of ene or
anether of eur subscribers. Once in a while I receive a pregram that has
been cenverted frem ene published in a magazine eor ether seurce. In erder te
previde preper credit te the eriginater, please indicate whether the pregram
You are submitting is eriginal er a cenversien, variatien, medificatien.,etc.
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ADS V. Jupe reports that he no longer has any used Bally units.

New Programs! Bowling, Keno and more. Send for complete descriptions
Scott Waldinger 24740 Woodcroft Dr. Dearborn MI 48124

Bally is unfixably broken, so I am selling my carts, BASIC,Interface,
and software at low prices. In good condition. For more info write
Joel Jacobs 9727 Blantyre Dr. Beverly Hills, CA 90210

LIFE IV and data on cassette or open reel w/documentation on program

and game $3.50 your tape, $5.50 on mine Matt Giwer, 3922 Millcreek Dr.
Annandale, VA 22003

56-key Clare-Pender ASCII keybeard (#KB-6) - new surplus. Upper Case with
instructiens te add lewer case with ene switch. Ne Case. One enly. 60.
W. Munn K111-W15831 Vienna Ceurt #7 Germantewn WI 53022

FIRST of 4 pregram packages new available. Each package will centain 2,
4k, er mere pregrams, ene per side of tape, instructiens, decumentatien,

ote.s?.9? each - Cest Effective Cemputer Services 1041 Ute, Grand Junctien
co 50

NEW PROGRAM!... Code: BASIC/MACHINE L[ANGUa3E
STAR FIXCie- | playbér. This progran is the aset umigue Of them all, It sses & ssereds POint valusa. The faster you hit his the more points you get. The graphics are spectacular
fined subrontise ia to generate the super fast-asting charasters vhisn There are 2 explosion subroutines (visual & sounrd)., Toe Machise Language program uees the
appsi. ob the scress [Or you to shoot dows or Ne shet dowa PY!! The game sonmists of iBput puffer for etormss, but 15 in the back end of the buffer sc you cer still uae the

3 caaracters which appear in randos locatioms amd cemtissally travel 1iv & chosen direc- keypad. Listings of both the Basic & Mechine language are given, along with Z pazes of
tion, an sxesy fighter, enesy refusiiag station, asmd & meteor/plaset. The tharacters prosrss jescription, varisble index b other spsca. This is a Eulti-processing procram &
changs 1z mize (up to WX) accordimg to the distapce you are frow thes. You move yoar 3gould bave great educational value in the '3 sudroutines alone. Toe programs use ALl free
Band-controller in the direction you would if you wers in a plape, line Riz up on the sezory for Basic etorage and most of the buffer, & all of the seratchpac. Phis may oe your
gussight and fire at his while you'rs limeing his up. Tou can actually fire oo nis st tae] sost cften played gaps, you can study it for hours. It tock 4 _MOWTES to develop, s ye;:
aame time be s fireing 0p You, botz shots take s fev seconds to remch their destinatiom.

¢an be sure that the techoiques are far advanced and overything rons gliteh-fres. Those
The dackground stars MOVE ip relation with your ship. Beckground color zbanges with the %80 want to ksov hov to do ¢opy-protection, this program has it!

ONLY- $6.5C
8TAR FIRL ASSEMBLER- The progras that wrote the msschins ianguags progras is svaliavle for. '—-—————j
$2.50

NEW Game
STAR FIRE Program with
MACHINE LANGUAGE $6.50

From:
ARSEBREE'S COMPUTING
456 Granite Ave.

b Monrovia, CA 91016
DESTROVEDT
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o RN il T e TS
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- e T o,
— a0 s 2 aamn
RN | -
- Rt o a‘n‘, Fe—
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| r———
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\ % usa15e
ARCAD IAN - HOMEOF THE BRAVE

Rebert Fabris, taxed
3626 Merrie Dr.
San Jese, CA, 95127
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