
.. ,, 

7 

8 
9 

2 
.3 

s 

2 t 

• 
SP4C E 

~~'0 0 0 
~OZ (H 

i)0 z.;) 2 

e,;:i e- r 3 
·?200 4 
:~~C ~1 S 

\:H~M:H' 

ez?i t c 
20Z l 1 
00 01 2 
0 7- l 13 
V) G ~1 l• 

~ <~ 0 l 5 
0011 1 6 
~l>G 11 

000 2 ~ 

000 2 t 
0~U 2 
01<l ~~ 2 3 
?> ~ 0 24 
Ci tz 2'C ~; 
~1?2 2e 

0 :~ 0 27 

::l ~ 0% 

0910 31 
~0 0 32 

WA P. 

:?,(J 0 0 

!'1 2i 0 •Z, 
5 402 
0513 

00e Q) 
e·~~i e 
0:~. 0 z 

0;~ ~0 

., VI 1 ~ 

VI i<l <'10. 
~0 !0 0 
Vl 0.0 0 
000 0 
0 0 0 0 
0303 
0e 0 0 
(7! \710 0 

00 2Q 

0~00 

0 0~0 
0 0 0 0 
~ie z~ 

!11 Vl0 ~ 

e 1:1 00 
?10 00 
0 0. 00 
:'l~Hrn 

00 00 
0 NJO 

I 
I 
I 
I 

EHPT"I, 
00 11 , 
oo r2, 
COT 3 , ____ .. - · 

I 
I 
I 
l 
I 
I 

AUT01 ~ , 

Auro11, 
AUT 012 1 
AUT01 3 , 
AUT\J i l.l 1 
AU1 015 p 
AUT O lb, 
AuT017 , 

I 
I 
I 
I 
I 
I 

ONEOUT, 
O~E C N T, 

ONEFLG, 
ONE THE, 
O'i EVE X, 
ONE VEY, 
ONEP f:. X, 
ONEPE.Y, 
ON ES I N, 
ONEC OS, 
0NEFIN 1 

P .A L 6 ~V 7 l/1 1171 P AGE 3 

THIS PROG RAM RELI ES ON THE P R OG~AM I NTERUPT FAC ILITY FO R 
REA L wO RLD TI M! NG PUR POSES, 

0 
J MP I 2 
! NTSER 

/EF FE CTI VE JM S ~ ON PROGRAM INT ERUP T 
/E XIT I MME Dl6? LY TD SER VI CE ROUTINE 

/ THE SE LOCATI ONS ARE RE SERV ED FOR 
/D EBUGGER S, n c. 

ALL T ~ E AUTO I NDEX RE GIS TERS ARE NAMED BUT NOT AL L Of 
THEM A ~ E US ED. THE STA TUS OF A ~Y GI VEN REGI ST ER CANN OT 
e E D E T E ~M I N E O AT ANY TI ME EXCEPT BY CA REFU l I NSP ECT IO N OF 
T ~ E CODE. ., 

., ! 0 

(71 

0 
;:i 

0 
0 
0 
0 
0 

THE FOLLO WING ARE TH E DATA FILES FOR THE TWO SPACE SHIPS 
AS WELL AS CERTAIN O ~HER PARA METERS FOR CALCULAiI NG POSITIONS 
AND SO O~, THE ORDER OF THE LOCATIONS MUST BE PRESERVED 
ALT~OUGM THE SIZE OF THE TABLES MAY BE VARIED 

*2 0 

e; 
0 
Iii 

0 
0 
0 
~ 

0 
0 
0 
0 

/IF NON•ZERO CONTAINS REAMINING TIME OF EXPLOSION 
/NUM6E~ OF POINTS IN FIGURE TO BE OISPLAYEO 

-·- -···· --·---·- ---···· -· --·-- .It~. 0 R 0 UT 0 F N 0 RM AL SP ACE 
-·- /ANGLE OF ORIENTATION ON SCREEN 

/X COMPONENT OF VELOCITY 
/Y CO MPONENT OF VELOCITY 
IX POSITION (12 BITSj 
/Y POSITION (12 BITS) 
/SINE OF ANGLE 
/COSINE OF ANGLE 
/SET WHEN EXPLOSION DIES OUT 

..r 

~A"TC" To tt.:~'"''°" \thts 



I SPACE VJ AR PAL8 .,V 7 1111/71 PAGE 3 .. 1 -~- ... _, 
l 2 9; ~fil\'133 0;>H'l0 TWOOUT, 0 IS .ME CO NTE~T AND ORDER l 151:'. ~7'031.1 0000 'i"WOCNT, 0 /AS ABOVE 
l 31 20035 00{i0 TvJOF I. G, 0 

<.. 1 :: r' .:1 0~1 36 NHrn T'-'jOTHE, 0 
133 3 00 37 0/HHl TWO VEX, 0 
l 3 4 lh11-J40 21000 T>•IOVEY , 0 
135 00V:41 ~0~0 T\~OPEX, 0 
130 0004 2 e0~0 TW OP EY, 0 
137 N~" "'3 00~0 T.iOSH-i, 0 
13 8 0ez.:i 4 1;100e rwocos, 0 
l :~ q 00 1~4 5 0.002 TwOFIN, 0 
140 
1 1.1 l 
142 I " 1 43 I THESE LOCATIONS ARE USED BV TME "VECTOR GENE?.ATOR" IN • .,,. 
1 41.i I 0 I SPLAYING THE F'IGURES, A FOUR OOT VECTOR WILL BE DRAWN • 11.15 I FROM XONE, \'ONE TO XTWO, YiWO WITH STEPS OF SIZE DIXTEM 1 DIYTEM • ~ 
1 !j b I 
147 ... 

' 14 8 J?"·'"b Ql((J0 0 XONEDS, ~ ~ I D1~0L1!\ '? CJ0 R r"' LCC, 
1!j9 2<1047 000 0 YONEOS, 0 0 <!,) , 

""" I 157' 00050 vH' ;:J0 lCTYJOD S I 9J / \ 

1s1 z ;3<.'5 1 0000 YTWO DS I 0 //' 152 27. 252 0000 OIXTEM, 0 
153 ~~253 eeei0 OIYiEM 1 ~ 

/ is .. l:'25(,j vH'.100 DlSCNT , l'.1 
155 
1 Sb 
157 I 

~y 158 I THE NEXT LOCATIONS ARE USED CAL?OS TO DO A fAST 
159 I MULTIPLY TO HELP CAL.CUL ATE THE DISPLAY fILES, 
\ bC I 
l & l H~ess 0000 TH'JSIN, 0 
l t-2 z,~~'56 ee00 T20SIN, Q) 

163 ?C?i57 0~00 T30SIN, 0 
1 b ii 00060 0000 r10cos, 0 
165 3e'0 6i 0ee0 T2 0 COS, 0 
lbb 000b2 0001-) T30COS, 0 
167 
HR 300£, 3 0000 CALSIN, 0 
1 ~' f) 'tH'.-ib4 \H}QI~ CAL COS, 0 
1 H~ 



I SPACE WAR 

171 
l7 2 
P.S 
1 7 IJ 

175 
1 76 
17 7 01il065 bti00 
178 0~2160 ei+o3 
11q ze:e.b7 &6 21 
1 CIC 03070 6 b 'F5 
1a1 ze:M l 1(!7 5 
18 2 0;;;,:12 6703 
183 C<l073 0000 
18 (I 00074 er,HHJ 
18 :i 00i075 0000 
Pi~ :2 00 76 22e0 
1 87 e.nn 7000 
1 88 Zt~100 2 47 5 
1aq 812 10 l 2 4 51 
l ::i e 0?1132 1535 
191 00 12·3 1675 
192 0 0 1~4 e~~0 

1 'B ·:60 H'5 0000 
l 9 tl 0<i 1 eEi 7750 
1'15 2J0 10l7 7 «00 
1 % 
1 9 7 00110 0000 
l 91:i 1::1 (?. l 11 0~0e 
19'1 0~11 2 7420 
2 01:: ~Z 113 0M0 
21H ee 11 •) 7 i!0e 
202 iH' 11 5 7 41J0 
20. 3 
2 e u 0\J 1 ! b oee s 
205 Vl0 11 7 0010 
206 ec~120 C017 
207 0ei;n 0020 
2131'\ 00 1?.2 011l3 7 
209 0012 3 QHli.10 
2 1 21 00124 0 100 
2 1 1 /.l~ 125 013 2 
212 \:HH2b 0200 
213 0M2 7 eia 0e... 
2!4 00130 0550 
215 001 31 377 7 
216 
217 vJe13 2 77 7 /J 
218 0013 3 7 77 2 
219 ~H'.l 3 io 7770 
220 00 13".> 7 767 
221 0013b 75i4 
22? 01"1 37 7 600 
2 2 ~~ 01314~ 7 4 00 
2?.!.I 001 '4 1 72 30 
225 

I 
I 
I 
I 

SI t..iE , 
COSINE, 
MU L T, 
RS ~ilFT, 

VECTO R, 
CA LP OS 1 

I NhR D1 

INTCN T1 

CLOCK, 
HYPEi:l 1 

ME SOUT, 
THEAO J, 
VEESC L, 

·- I SH F T , 
RESET1, 
GAMOVR 1 

ACCFLG, 
ACCPER , 
MEX?, 

PROx , 
P iWY I 

P r<O LIF, 
BuFrnP , 
ONHIL, 
TWOF It. 1 

P5 1 

p 1 e, , 
Pt7, 
?20, 
P37 1 

?IJ0, 
P100 , 
Pl32, 
P2 ~0, 

Pll 00 1 

P550 1 

P377T r 

M41 

Mb 1 

M U:l 1 

M 11 , 
M? 64 , 
M2 i;,0 , 
M400, 
M5 50 , 

PAL8•V7 1111171 PAGE 4 

~ow COME THE VARIOUS ODDS A~O ENOS ONE USUA LLY FI NDS ON 
PAGE ZEflQ 

SI NE! N 
COSINI 
l>IUL TI --· .... ··---
SH IF'TR 
DISPLY 
POSCA I.. 71./1 0 ------ t..OC •• 
0 
0~-7 
HYPSET 
CHAF:S 
Tr1cAJ I 
VEEUM 
OISHFT 
RESE1 
0 
0 
.. 30 
-400 

e 
e 
· 360 I ~ t.:it , ,,.., \ -.\,v , 
0 
DIS BUF 
OISBU F+u0 

5 
10 
1 7 
2 ei 
37 
4~ 

100 
l 3 2 

~~~J) 2i10 
400 -=>. 

55 0 
3777 

... lj 
.d f,;..-

1-t -~~I 
""0 ·~'- (Q' 
•121 -~~ }0 
.. 11 
•26 4 
.. 200 i ft'-100 / 
·550 \1' r": ,__.. 

v 

3 3 ,,, 
'7 't "2..0 



I 

226 
227 
2?.5 
i2'4 
231:: 
231 
232 
i:?33 
23·• 
235 
236 
237 
2 38 
--o e ~. 

. 2 1.10 

2 '"" 242 
2 "3 
21.tl.J 

2 'l 5 
2. il.6 
2. 1.< 7 
24 13 

~ 2 ' j 9 
25 2 
251 
252 
253 
2':iil 
255 
256 
257 
2 58 
25'1 
260 
2bl 
262 
263 
264 
265 
2 H 
2 6 7 
2 68 
2~9 

2 7 VI 
27l 
2 72 
2 73 
2 74 
275 
2 7b 
21"f 
278 
279 
2 8~ 

SP ACE WAR 

Nl200 
002~ 1 
0020 2 
V.H~2 03 
70204 
0020 5 

<J0 2V11:> 
002 0 7 
0 ¥.:21 (i) 

ze211 
i"2 l 2 
Z;J213 
(iJ 021 <; 
00 215 
0?i 21b 
iCZ 21 7 

0022C 
. 00 22 1 

8 0 222 
U223 
Z0224 
002 25 
00226 
00227 
00230 
!00 2 31 
'102 32 
002 3 3 
1Hl 23'1 
ee23s 
0 0 230 
0023 7 
00 2 40 
0 ~ 2141 

vJ021.1 2 
302'13 
c021;4 
0021.15 

02trn 

73 ~0 
7604 
7b50 
1311 
13 1 2 
325 1 

7 240 
6331+ 
73 00 

1120 
301.0 
13 .~1:3 
3011 
3410 . 
20\1 
5215 

l.3 0 7 
3 0 26 
13 10 
30 41 
11 22 
3031 
112 2 
304'1 
11"6 
3Ul5 
30 32 
3011 5 
3104 
4702 
1127 
6 342 
b34 4. 
6Ql'l 2 
&e,22 
!:lV'l 12 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ST AR T, 

Rt STRT , 

1'072- '7i)D() 
6052 r; (:' '7 ·· 0 r - . ,,__ I •I../ · 

PAL8.,V 7 1/1117 1 PAG E 5 

THE P~O G RAM MA Y BE STA RTED OR RESTARTED AT ANYTIME AT 020e , 
THE DATA FI LE ON PAGE ZERO IS CLEARE9 1 AL L FLAGS I NIT I ALIZE D, 
ANO THE SR EXAMI NED. IF TME SR~e TH E DISP LAY UPDA TE ROU TI NES 
ARE SET TO PI CK UP TH E STATUS WORD FR OM TH E SR, I F TH E SR 
DOE S NOT EQUAL ZERO, THE STATUS WORD IS REA D FROM THE E!GH T 
CON TING ENC Y I NPUTS ON THE BLUE RIB BON CONNECTOR OF THE AX~B 
(XR OPTIO N ON LY) , JU MP I S THE N TO T~E DISP LAY 
FILE UPDATE TO START OFF THE GAME. 

•200 

CLA CLL 
LAS 
5NA CLA 
TA D StNW 
TAD XROPT 
DCA COL.D ST 

CLA CMA 
XRCL -
Cl. A Cl. L 

TAO P 17 
DCA AU T01~ 
HO TABL..EN 
OC A AUT011 
OCA I ALJ T01 0 
I SZ ALI T01 1 
J MP • "'2 

TAD STRT1 
OCA ONEPEX 
TA O STRT2 
OCA TWOPEX 
TAD P37 
OCA ONE COS 
HO P 3 7 
DC A TWOCOS 
TAD ACCPER 
DCA ACC FLG 
DCA ONEFIN 
DC A H i OF IN 
DCA GAM OVR l 

/START OR REST AR T HER E ANY OLD TIME 
/ SR 

/USE THE SR 
/USE THE BLUE RIBBON CONNECTOR 
/AN O LEAVE I N THE TRAP LOCAT I ON 

/FIRST CLEAR THE POSITION ANO DATA 
/T ABLES OF THE TWO SHIPS 

/SET THE STARTING POSITIONS OF THE 
/TWO SHIPS 

/SET TRIG FU NCTIONS JUST IN CASE 

// 

/ /ZERO DEGREES IS POINTING STRAIGHT UP 
/SET COUNT FOR VELOCITY INCREASE 

I 
I 
1 /CLEAR ALL GAME ENO FLAGS 

JM S I BUFSET \ /MESET 
TA 0 p ~.~ . --- r. LfttK -p .... .,-.;:;· ~~JA'v I s.r ART 

ALL PROJECTILE OISPLAY BUFFERS 
UP THE CRYSTAL CLOCK IN THE AX08 

ZT F. N. ' t:lil'11'\, e,t;. (o \ '<.\.~·, · 
OTE: N .,. ~ · ~ '°" • 
TCF i't\ . - ~I~ \ /Cl.EAR 
PCF \ 
RRB . \ 
CRF ·- 04t.,Q ')>- ~ \ . · 
CCF -. · / ~ 

OTHER REMAINING LIKELY FLAGS 

----·---· --------- --· 



SPACE WAR 

002a& · 1200 
002117 5251 

PAl.8•V7 1/11171 

Cl. A 
JM? COLDST 

PAliE 5•1 

/ANO GO TO IT 



I 

2sa 
?. 85 
2 86 
2 8 7 
2 6 8 
2139 
290 
2'11 
2q2 
2 ~ 3 
2 9 4 
2 0 5 
2 91, 
?97 
29/:1 
2 9!1 
3 ?.C 
3 21 
3 i 2 
3 23 
3 7,IJ 

305 
306 
3 07 
32 1'-
3 i 9 
310 
3 1 1 
31 ? 
3 13 
3 14 
31 5 
3 1h 
317 
31~ 

3 19 
3 2~ 

3 2 1 
3 2 ? 
3 2 3 
32U 
3?'.i 
3 21:> 
32 7 
32 i3 
32 9 
33 0 
331 
332 

, SPACE WA R 

0.-; 2s0 7300 

0~251 0000 
20252 7604 
llZ2 53 3 0 73 
00d 5'4 1013 
02 255 701 2 
002 56 7 0 12 
32 2 5 7 li'l3 Ql 5 
00 26 0 33 0 '1 
0 2·261 HH3 
00 262 030 6 
;:i:?;~6 3 130 4 
0026<J 52& 7 

0~26 5 &331 
00 2 6 6 b334 
002 67 3 0 7 3 
03270 11 4 1 
?e. 2 7 l 307 14 
1>ie2 12 600 1 
\>e'.273 1105 
'l vi 2 ·1 4 i001 
(•0 2 75 7 5'10 
0n10 1106 
i!lVl2i7 31 0 5 

e0 3 0~~ 5701 
V\?30 1 0400 

0 0 3 0 2 . 172 6 
vrn 3tn 7133 
01il3 0 4 0 00 0 
~)0305 0360 
~~e: 3 0 e 0017 
00 30 7 1 0Ql ~ 
08 310 7000 
00 31 1 1513 
~V:312 5 26 5 

I 
I 
I 
I 
I 
I 
I 

lJPDA H, 

COLDST, 

CO DST , 

BUFSET, 
TABLEN, 
INTTEM, 
LFTHAF , 
RYTHAF , 
STRl1, 
ST RT2, 
SwRD, 
XRDPT , 

PAl.8.,.V7 1111111 PAGE 6 

' UPDATE IS REAC HED WHENEVER THE PROGRAM IS STARTED OR THE 
CLO CK COU NT OVERF LO WS INDIC ATIN G TIME TO RECALCULATE THE 
THE DISPLAY FIL ES AND REF RE SH THE DISPLAY , THE INTERUPT 
COUNT IS RESTORED, THE STATUS WORD IS PICKED UP FROM EITHER 
THE SR OR BR C, AND THE RE C AL C U~AT ION PROCESS BEGUN, 

CLA CLl. 

0 
LAS 
DCA !NhRD 
Tt. O !NTWRD 
RTF< 
1'TR 
AN I) LFT~AF 
DCA INTTEM 
TA D INTwRD 
ANO RYTH AF 
TA D I NTTEM 
JMP .+3 

X R I~ - ~5,~J ~CR~~ f, I 'i ~ 

XRC L ··· ~;!S Jo ~it\C.. ba 
DCA I NhRD 
TAD M550 
OCA INTCNT 
ION 
T ;\ t) ACCFL G 
IA C 
SMA SZA 
TAO ACCPER 
DCA ACCFLG 

J MP l • + 1 
ONE UP 

SET8UF 
AU T017•CALCOS 
0 I 

036~ 
0 0 17 
100 0 
mHJ 00 
21H'l0• CODST 
JMP COO ST 

/ HE RE ON CLOCK COUNT OVERF LO W. 
/S TART NEXT SWEEP 
/T RAP TO READ SR OR BRC 
/ HERE FOR SR " 
/S TORE TEMPO RA RILY 
/ MASK OUT LE FTM OS T 4 BITS 
/F OR NU~1 8 E R ON E 

/ AND STORE 
/ MASK OUT RIGHT MOST BITS FOR NUMBER Two 

/ADD TOGET "1ER 
I AN D CON TINUE 

/rlF. RE FOR BRC ~ PIC K UP AND CLEA R 

/CONT I ~UE 
/ RE STORE I NT ERUPT COUNT BEFORE NEXT 
/UPD AT E 
/GET READY FOR THE NEX T CYCLE 
/ALLO W VELOC I TY I NCREASE 7H I S TI ME? 
/O NLY WHEN ACCFLG: 0 

/IF ZERO, RESET COU NT 

/NO W GET DOWN TO WORK , 

" -



SPACE WAR PA!,.8aV1 1/11/71 PAGE 7 '~' .; 33 3 

~ ' 
334 I 

'-, / 335 I THIS 15 THE I NTERUPT SERV Ic:e: ROUTINE. MOST OF THE . f' 336 I I NT ERUPTS w Il..L BE FROM THE CRYSTAL. C:l.OC K \.HUCH IH LL BE 33 7 I CO UN TED ANO UNLESS THE COUNT OVERFLOWS THE INTER UP T IS !3 38 I DI SMISSE D IMMEOIATLY 0 IF THE COUNT OVER FLO WS , JMP rs TO _,39 I UPDATE WITH IOF • 1rn I 

~ 
l3 (j 1 I SPE C I Al. CASE IS KEYBOARD INTERUPT WHl:;N THE GAMOVR FL.AG IS " ll2 I SET IN INH !CH CASE Ti-iE GAME IS RESTARTED. 64 3 I 3ui; I UNEX PECTED INTERUPTS ARE COUNTED ANO AFTER ENOUGH OF THEM 115 I HAPPEN THE PROGRAM HAI.. TS, IF TH IS HA PPENS RELOAD OR FI NO THE Lib I STP.A NG E FLAG ,, 

!J7 I 
·•Hr 

r (19 0?- 313 3346 INTSER, OCA INTACC /HERE RIGHT AfTEH INTERUPT - STORE 55 0 00314 7~10 RAR /AC AND LINK 5 1 a031s 3 34 7 liCA INTL.NK 
C.t..5K 

/FOR PO SS IBLE CONTI NUAT IO N 52 N' 3 16 6321 s I()( K ;:::::::. (.:}'3 I / WAS Ii THE CRYSTAL. CLOCK ? --53 0C 3 17 532e JMP I NTB US I NO TRY SO METHING EL.SE 
f: 

' 5 '1 Z0 32~ 6 ., " ~ 
CLB -'\.. (, / -35CL..Sft /YES CLEllR TKE FLAG 

.:i .• "' 
SS 323 21 2•175 rsz Ci..OCK /ANO BU MP CLOCK COUNTER 

r:' 
Sb 00322 7eHJ0 NOP /IG NOR E OVERF!..OW sf 00323 2 0 74 ISZ I!IJTCNT /TI ME FOR AN UPDAT E? se, <:,(>, 3?. IJ 53iHJ JMP I ~; T1-< ET · /N O, DISMISS THE !NTERUPT 

f} ., 59 0;'132 5 s2se JMP UPD .A Tt /HS , GO TO IT 6 0 
61 00320 6031 INT8US, KSF /HERE ON NON• CLOCK INT ERUPT 6 2 01'.13 27 5 334 JMP .•5 /NOT THE KEYBOARD 63 00330 6032 KCC /CLEAR KEYBOA RD fl.AG 611 00.33 1 110ll TAD GA MOVR / I S THE GA MEOVER 65 003 32 76 40 SZ A CLA 
f: b 02333 5206 J MP RESTRT / YES, RESTA RT "' 7 '01'! 3 31; 60 1.1 2 TCF /NO, HEL L WITH IT ·~ e 0Z3 35 2350 lSZ INTGi,.H /CO UNT ONE t;AO OIE p9 \:\0330 7410 SKP 
10 00337 711 0 2 HLT /H AI.. T IF TOO MANY BADDIES 

? 0031.l0 7 300 INTRET, CLA c L. l. /H ERE TO DIS MISS THE .I NTERUPT 3 f1V> 34 l 13'17 iAD INTL NI< 
lj 0031J2 7 00/.1 RAL. 

'5 ee3a3 1346 TAO !NTACC 
b 003/J{.j 6001 ION 
7 0034 5 54 00 Jl1P I i.:: 
I\ 
Cl 003'16 0000 INTACC, 0 
0 ~ ? 31J 7 iil000 Ii\IT LN )(, e 

f 

1 0~ 350 0 00 (.?, INT.GLH, 0 
2 

_.._ __ ..:.... ____ . ~4'·.---·---.. -....- _.._ _____ . ._ __ . ____ _ 



363 
35 1.1 
38'5 
3 8 !:> 
357 
3!.l8 
3aq 
3 90 
391 
3Q2 
3 93 
391.1 
395 
390 
3'17 
398 
3qq 
111:"0 
C'<l 1 
402 
4 0 3 
42lll 

4Ll5 

00a00 
004(1) 1 
001.>02 
001;;.H 
0040l4 
l >\'11.105 
021.ir;b 
00 1.itH 

(.j:?.b 00410 
40i J~Ll11 
t,t?.;;i ~; ·?;~1 2 

'u 39 l~041 3 
4t0 02414 
'111 '32 "1 5 
.:112 vJ01q !,> 
413 004 17 
tq4 00.IJ20 
l.i15 02!.12 1 
411> i.'.:24?.2 
417 ~(?423 

1.1 1 & \~ Qcu~4 

U 1 9 'i) 01l?. 5 
42 0 2 0 4?.b 
l.i2 l iil Zi.1 27 
4.?2 VJ ~ 4 30 
42 3 004 31 
i.!24 201;32 
u2s 
1.12~ 0 043 3 
iJ 27 : 0e1J34 
l.l21:.l :0 04 35 
1129 NH13e 
431:1 
~3 i 
(j 32 
1.13 3 
4 3 1.! 
14 35 
t:3& 

00 43i 
00 44 0 
~)044 1 

00442 
004<B 
001141~ 

0400 

1 ~ 22 
7a50 
52t0 
7 00 1 
7 '150 
1032 
3 ~2 2 
5752 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ONEU P, 

1020 ONEO K, 
7bU0 
5237 
1045 
Hil.lel 
4756 
1073 
0 351.1 
1355 
7e£10 
5225 
Hlil0 
5 1.1 76 
1 0 73 ONELEF, 
0120 
7b50 
5233 
7340 6> 

NOW BEG INS T~E GREAT UPD AT E PRDCEEDURE, FIRST FOR SHIP 
NUMB ER ONt (T HE DE LTA SHAPED SH IP WHICH APPEARS ON 
THE LEFT AT TH E ST AR T OF THE GAME), IF ALI VE THE STATUS 
WORD CINTWRO) IS TESTED FO R REQUESTS FOR LEFT TURN, 
RIGHT TURN, THRUS T ON, ANO LAUNCH PROJECTILE, TH ESE ACTIO NS 
MAY OR MA Y NOT BE ACTE D UPON DEPENDING ON COUNTS AND FLAGS, 
WHEN TH IS IS CO MP LETE THE SAME OPERA TION IS PERFORMED FOR 
NUMBER TWO, 

• 400 

HO ONEFLG 
SNA 
JM P ONEOI< 
I AC 
SNA 
TAO ONE.FIN 
OC:A DNEFLG 
J MP I ITWOUP 

TAD ONE OUT 
57. A CLA 
J MP ONE FIG 
TAD H~OF IN 
SZ A cu 
J M$ I O~EWN 
TAD . l!llTl\RO 
AND CP 311l0 
TAD 0M30111 
SZA cu 
J M? CH~EL EF 
CMA 
J MP I HYPER 
TAO !NiWRD 
AND P200 

/FI RS T SEE IF IT'S IN NORMAL SPACE 

'/YES IT IS 
/NO, BUT IS IT JUST COMING OUT? 

/YES , THRO W BACK IN IF ALREADY DESTROYED 
/O iH ERWISE J UST COU NT ONE 
/ AND GO TO FI X UP NUMB ER TWO 

/IN NORMA L SPACE • IS IT EXPLODING? 

/IF YES, ALLOW NO CONTROLS 
/HAS THE ENE MY BEE N VANQUISHED? 

/YES, SIGN AL VICTORY 
/ NOW BEGIN TEST OF REQUEST 
/L EFT AN O RIGHT TURN TOGETHER MEAN HYPERSPACE1 
/TES T BITS u AN O S 

/N OPE , CONY !'JUE 
/Y ES, CALL HYPER W!iH AC=~1 FOR NUMBE R ONE 

/REQ UF.S T FOR LEFT TU RN? 
/T EST BIT 4 

/ NO 
/YES Df.CREMENi ANGL E 

5237 J MP 

107 :~ ONER VT, H .D 
0124 Al\;D 
7 ol.!v.i SZA 
7001 '? <rA c) 

10 23 ONEF!G, TAO 
4500 J MS 
3 0 2 3 OCA 
102 3 TAD 
il4 b5 JMS 
3030 DCA 
10 23 i'AD 

I NT wRD 
P10~ 

CL.A 

CJNETHE 
1 Tr10 DJ 
Oil.ET HE 
ONEHlE 
! SINE. 
Oi'li ES! N 
ONEi HE 

/ HOW ABOUT RIGHT TURN 
/ TE ST SIT 5 

/ YES, INCREMENT ANGLF. 

/ PIC K UP AND ADJUS T ANGLE (MAYBE) 
/ BRING BACK WITHIN LIM ITS OF TR IG FUNCT IO NS 
/ AND STO RE 
/FI ND THEM TRIG FUNCTIONS 
/A NO STORE ONCE ANO FOR AL L 
/l ~ THE APPROPRIATE PL ACES 

-------------- ·-

' 

----------



438 0011:.lb 4 4&6 JMS t COSINE 
ll:H 0C1"1.1 7 312!31 DCA ONECOS 
441r1 e~~ s0 1020 T.40 ONE OUT 100 NOT ALLOW T!o!RUST IF EXPLODING 
IH! t 0~.:.s1 7&40 SZA Cl. A 
'11.12 0Z"52 5272 JMP CNEVEL 
(1'13 

' 

? 

.,.-.... ,,;. ... -.: __ ·;.;.~·- ..;;.·" \"';:...· .;,;''',:'...:..r- ;.;.•· ...;-~ -.... , ~~:--·· ... -,._,,..,go.~;,;;.·-7 ... ~,-,._. _... ... '·" .... ·;:...,,:.,.-:;-... -';;:.,.,,>,;> .... ·~ :·~ ... ---::~·..,·----... - ...... _ ,_ : ..,. _,; ... '?f ... ~ ·: ... ;."......,··.;..'' .............. _....::::.c;., .. -'- "":f"~.-:....,:~·~~:;~ ·-~~,;:i:,. ~-__.:~~.:.__.::::_;2.:__.;_.;_..;;.;;....:.:..:;..;_;..;__;...;;,.;...__ ... ________ . ! 
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11145 
111<e 2e1.153 1105 ONEMO V, TAD ACC FL G / ALL. OW ANY VELO CITY INCREASE THIS CYCLE? 4/J 7 2J454 7040 SH CL. A 
448 z2a55 5272 JMP ONE VEL / NOPE •4 II ;j 22 ii 5 b H:l73 HD INiWRD / YES, ANY REQUES TE D? 45~ ~2 11 57 0123 AND P4 0 /TEST BIT 6 4 s l Z0 <:'>0 7650 SNA CLA 
ii5 2 e ~1.16 1 5272 JMP ONEVEL / NONE REQ UEST ED 4.15:S (jq'&J(:,2 1031 TAD ONECOS /Y ES, AD O IN VELO CIT Y I NCREMEN T DEPENDI NG "S" 21 04 &3 1025 TAD ONE VEY / ON ORIENTATION a55 2i3464 4501 JMS i VE ES CL /BUT 00 NOT ALLO W TO EX CEE D MAXIMUM "51: Z:: i<65 3025 DC A Oi\:f.V EY / AND STO RE " 457 z ~ ~• 66 1 (:130 TAD ONES IN / OD THE SAME FOR THE OT HER c x' COMPON ENT 455 0 ~4 67 1 ~1 2 IJ i· AD ONE VEX 
45q 2 01.11 e 4501 J MS I VEESCL 
46;: .: J l.j 71 3(:124 DCA ONEllEX (j " 1 
il62 
.. e ~ 
~ 6 .. 22 ... , 2 1024 ONEVEL, i AD ONE I/EX /NO W UPDATE THE POS I TI ON WIT H THE ,.., 5 22 1.i 7 3 4502 J MS I ISHFT yt;~S / VELOCITY COMPONENTS DIVI DED BY 4 4 6!: 2J474 4502 JMS I !SHFT /THIS MAINTAINS MAX I MUM RE SOLU TI ON ' 4b7 2e11 1s 10 26 TAO ONEPEX 1.ir, e- ? i:H 7& 3026 0CA ONEP EX /I GNORE ANY OVE RFL,OW 1.1i..c; 2 J; !~ 7 7 rn 2s '1"A D 01\, EVEY /D O THE SAME FOR y COORDINA TE 477 C~5 <~2 ~50 2 J MS I ISHFT , /A NO VELOCITY COMPONENT (j 7 l 2 7 5\3 l IJ 5'32 J MS I ISHFT 
1.17 2 ??~ 0 2 1VJ2 7 TAD Or-..EPEY 
ii13 <l25 03 3 0 27 DCA O ~ E P EY a 711 2 ;i 501l 1020 TAD OM:'. OUT /DO NOT A LLO l~ PROJECTILE LAU NCH IF 475 2 ~ 5~5 76 40 SZA CLA / EXP LOD I NG (j 7 f, 2 ~ S e' b 5752 JMP I ITWOUP ~-o-0 
477 

' 

~------~--~------'"· 
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-~ 

"'~ .. 
4 7 8; ·:---.-.,_ 
/J 7 9 
iJ/?0 ~13507 1353 ONELNC, TAD LNClFG /OTHERWISE, SEE IF RELOAD IS FINISHED 
£181 JZ'S 10 7050 SNA CL.A 
aa 2 0051 1 5314 jMP .-1o3 
453 0051 2 2353 ISZ L.NClFG /NO, CONTINUE RELOADING 
48il 00513 5752 JM P I !Tl~OUP /AND EXIT 
IJ8 5 00514 1073 TAD INhRD /YES, READY TO LAUNCH, TRIGGER BEEN PULLED? 
tl6b Jl;) S 15 0121 AND P20 /TEST BIT7 
487 i;: 0 51 b 7b50 SNA Cl.A 
il88 0 '1 517 5752 .]MP I ITwCUP /NO, WAIT FOR A BETTER SHOT 
489 I• •• • •I GUESS ••••• 
4CJ0 00520 1112 TAD PROL!F /YES, SET CYCLE COUNT FOR THIS LAUNCH 
4q1 00~2 1 3416 DCA I AUT01b /AUT01b ALWAYS POINTS AT THE NEXT "'SLOT IN THE FILE 
4'<12 ~0':i2 2 102 4 TAO ONE VEX /ADD Sl-iI PS VELOCITY (SCALED OF COURSE) 
U9:5 00.523 4502 JMS I ISHFT /TO ORIENTATION TO EXT AB U SH x VELOCITY 
1.19/J e~s21~ Lii.! 7rJ JMS I RSHIFT /COMPONENT OF PROJECTILE 
a95 0 052 5 103., TAD DNt: SHJ 
!.!% 02-52 f:: £1 470 JMS I RSH IFT /AND STICK IT IN THE FILE 
/J 9 7 02'5 27 3416 DCA I AUT016 
IJ 93 0053~ 1Ql3 0 TAO ONES IN / MOVE THE LAUNCH POINT OUTSIDE:: THE 
aqq eJ'1':d1 7106 CLL RTL /S HI P OF ORIGIN 
5Q! 0 025 32 102b H u ONEPEX 

" 
5 ;,~ 1 D:.153 3 341 b DCA I AUT01 6 / .O.NO STORE )( POSITION 
5'.12 iJ.)531.! 1~25 TAD ONE VEY /NOW 00 THE SAM E FOR THE y VELOCITY Ar-. O 
50 3 0'2 535 U5 ~ 2 JMS I IS Hf=T / POSIT ION 
5 0 tl -ns :Hi /J f.i70 .JMS l RSHIFT 
5Ql5 ees~1 1031 TAD ON E COS 
Silb 00sa0 /.!470 J MS I RSiiIFT 
521 ~1 ·21 s iJ l 3111 b DCA I AUTO lb 
s ~s 3251.!2 1ei31 TAD ON E COS 
5 ~9 i?·;J,5~3 7H16 CLL RTL 
510 ~;;JS/JU 1 ~ ?. ., TAD ONEPEY 
5 l 1 0 '~ 5 4 5 3 IJ 1 (, DCA I AUT01b 
51 2 0251.! 6 1137 TAO M200 /START RELOAD CYCLE 
513 ~es1.11 3353 DCA LNC1FG 
51" '.H l 550 tl503 JMS I RESETl /RESCT AUT016 TO NEXT HOLE 
515 
51" ~1"1 5 '3 l . 5752 J MP I • ~ l /ND\ol TO FIX IT UP WITH t-.iUMl3ER Two 
:; l 7 ~) 0 :, :; 2 Q'lb0"'1 ITWtJUP, TwOUP 
5113 
519 00553 0000 LNClFG , 0 /PROJECTIL.E LAUNCH ENABL.E 
520 
521 0ri: 554 0300 OP3rJ0, 300 /HYPERSPACE REQUEST CODE BITS 4 AND 5 
5 22 00555 7500 OM3 11l~ , •300 
523 00556 250 7 ONE Y;N, O~EW IN /POI NTER TO VICTORY MESSAGE 
52.:< 

' 



I 

525 
52'!1 
'52i 
526 
529 
5 .33 
'i 31 
5 3 2 
533 
s 3 !~ 
S35 
536 
"i 3 7 

538 
539 
5 40 
5 ~1 

su;.i 

5 .. 3 
5" !j 
5.::5 
S!ib 
5 -. i 
S !.18 
5;.9 
552 
r - I 'J ';.)" 

55?. 
553 
554 
555 

::, s 1 
5 58 

5 bZ 
5 i, 1 
S b ~ 

51'3 
Sb" 
5b5 
56 6 
567 
5 68 
569 
57 2 
5 71 
572 
573 
57 .. 
575 
57 ~ 

577 
578 

SPACE WAR 

0e6t'l11J 
MJ60 1 
·~069'2 

Z2l6".l 3 
~;Db;;l4 

~0605 
~li.l b,l6 

206\H 

2 ·;)6 10 
z ;;J b 11 
2Zb l2 
'<'!% 13 
3Jo 11.1 
3~615 

'l ;J b 1 b 
&261 7 
~Zb 2 Vl 

J () h 2 1 
~~b22 

il?.6 23 
;;:CF>24 
~3 6 25 
0~626 

Z0o2 7 
.c :?icH 

2 '" b 31 
Z0b3 2 
30633 
0Z.6 341 

~0035 
0063 6 
0 0 637 
0064 0 
0 0 b<ll 
0·Zbi.!2 
00!:: 113 
006 4 4 
03645 
'.HHi46 
0064 7 
tiii:l&Se: 

1035 
7450 
5210 
H'Hill 
7450 
1~4~ 
3035 
5750 

H133 
7640 
5235 
1032 
7b40 
4754 
HH3 
0 352 
1353 
7650 
5476 

1073 
0117 
705~ 
52 3 1 
734"'1 
5235 

7307 
0073 
7 b I.I eJ 
7e;e:1 

1036 
1.1500 
3036 
1036 
'4465 
3VJ43 
111 3 6 
41166 
301.14 
1~33 
7640 
5270 
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HERE BEGINS THE UPDATE PROCEEDURE FOR SHIP NUMBER TWO, 
OPEHATION IS THE SAME AS FOR NUMBER ONE aeovE. 

TWOLJP, TAD TwOFLG 
SNA 
JMP H i OQK 
!AC 
SNA 
TAD TwOFIN 
DCA il'JOFLG 
JMP I IONEST I~ 

TwOOK, TAO TwOOLJT 
SZA Cl.A 
JMP TwOF!G 
TAO ONEFIN 
SZA Cl.A 
J MS I TWOWN 
TAD !11.iWRO 
1H,O OP1 4 
HD 0M1a 
SNA CLA 
JMP I HYPER 

TWOLEF, TAD I~T~RU 

AN O Plel 
Sf\/A CL A 
Jl'IP T1<oORYT 
CLA CL L CMA 
JM? TWOFIG 

TWORVT, CLA CLL IAC RTL 
ANO INTI-RO 
SZA CLA 
IA C 

TWOFIG, TAO TwOTHE 
JMS I THEADJ 
OCA TWOTHE 
TAD hOT HE. 
JMS I SINE 
OC A TwOSlN 
TAO TWOTHE 
J MS I COSINE 
DCA. Tl'IOCOS 
TA() TwOOUl 
SZA CLA 
JMP hO\IEL 

/FIRST SEE IF IT~S IN NORMAL SPACE 

/VES, CO NTINU E 
/NO, 8UMP COUNT AND TEST FOR REENTRY 

olJ 

/IF RE•ENTERING THROW BACK OUT IF FINISHED 
/AND CONTINUE 

/HE RE WHEN READY TO UPDATE IN NOR MA L SPACE 
/I S IT EXPLODI NG ? 
/YES DO NOT ALLOW HYPERSPACE 
/DID wE JUST WIN? 

/YES ENABLE ENO OF GAME MESSAGE 
/ TEST FOR HYPtRSPACE REQUEST 

/BITS 8 AND 9 MUST BE SET 

/8 AND q SET, ENTER HYPER ROUTINE WITH AC:0 
/FOR SHIP NUMBER 2 
/TEST FOR LEFT TURN w BIT 8 

/"JOT SET 
/SET, DECREMENT TWOTHE av 1 DEGREE 
/S KIP fEST rOH RIGHT TURN 

/TEST FOR RIGHT TURN - BIT 9 

/IF SET INCREME~T TWOTHE BY l DEGREE 

/LJPOT H TWOTHE 
/8RING TO WITHIN LIMITS OF SINE,COSINE 
/AND STORE 

/CALCULATE SINE ANO COSINE FUNCTIONS 
/AND STORE IN DATA TABLE 

/00 NOT ALLOW VELOCITY CHANGE IF EXPLODING 

.. 

• 

' 



579 
-~ SB~ 

' •• 5 :i.1 ~?~ :: :~25 TW OM OY, TAD .AC CF LG I N Doi FOR ACCEl.ERATION 0 TEST TO SEE IF ALLOWED ',, 
5~2 :?c:~ 1~4~ SZ4 CLA. /DURI NG THIS UPDATE CYCLE 

. ( 
58.3 e ~ 1: 53 527'.:J JMP hOVEL '/NOPE 
5 8 ~ ~Zt:5 b i' U::lS CLL !AC RAL /'(ES , TE Si FOR BIT 2 SET ~ ': 85 22~:s 2~73 AND INiwRO 

~ 
i 

58b 22~54:- 1b5i SNA CL A 
~ . 

5 s ., 21?~~7 sne JMP h OVEL /NOT SET 
: 5 !ls 

589 ?26!.:i tZ43 TAO TwOSIN /UPD ATE x VEL.OCITy COMPONENT IH SINE OF 59C C~be: !237 TAO Ti~OVEX /ANGLE OF OR IE.NTA iION 59 i 2;;~1:: 2 4 s 211 JMS I VEESC L. / AND SCAL E TO NOT ExCEEO MAX 5 9 2 aef.d 3 <J3 7 DCA HIOVEX /UP DATE y CO MPONENT IA/ ITH COSINE 593 
59'1 2~f!b• ~ 2) (i f.1 TAD TwOCOS 
595 22e~3 l 21.1e TAO H.OVEY 
5'H' 2 z ~ ': ~ '15 03 1 JMS I VHSCL 
59 7 z l 1:" 7 3Zaz DCA Tl<IJVEY 
598 
599 
6~~ 
I, 21 ~ z e 1 2 1;J3 7 TwOVEL, TAD T~: OVEX /NOW UPDATE THE POSITION ..JITH THE VELOCITY bZ·2 llt7: <.1502 JMS I ISriFT /COMPONENTS/lb b23 2 z ': 1;: 1152 2 JMS I lSHFT 
~<'" 2? £: ~ 3 l z ll 1 HD H;Q~EX 
~ <J':i ~!7~1~ 32 4 1 DCA iwOPEX 
b0~ z z t:, l 21Hl HD "i'~OVE Y 
b?7 z: z;, 1~ as e2 J MS r ISHFT 
bZ.; 1.( 1! 77 1.1.502 JMS I ISHFT 
b:C9 Z2 722 1e1.12 TAD TWOPE'f 
612 22121 3za 2 DCA TWOPEY 6,, l'l722 1033 HD TwOOl,J"i' .. 
61 2 22 7 23 76410 SZA CL .A 
6 l 3 ~!7Zu s1se J MP I !O NE ST 
lo, 11.1 

' 

-- ---- ----- ---·------ h~ 
~~--• r-..-.•--- ~,-.• •• ,.. ___ _ ,._.._ ,~--r 
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~' . :: . 61:; 
~16 

~ \ f:d 1 ~070 5 1351 TWOLNC, HO L~•C2FG /NOW CHECK FOR PROJECTILE LAUNCH. FIRST 
~ • -=-1 '-' 18 0QJ7Vl b 7650 SNA CLA /TEST TO SEE IF RELOAD COMPLETE 

b l9 il'.l 70 7 5312 J MP ,+3 I , f 
62<' i~7 1 0 2351 ISZ LNC2FG IND 1 COUNT ONE CYCLE AND EXIT 
6 2! Nl7 11 5750 J MP I ICNEST 
l.>2 2 00712 700 1 ! AC /YES, TEST TRIGGER BIT 11 623 :rn r13 0073 AND INTWRO 

r b21J 00 7 1 a 765 0 SNA CLA 
• 6 25 0Vl 715 5750 J MP I IONE ST /NOT SET, HELL WITH IT 

62 (:) 
027 0071 0 1112 TAD FROl.IF /QI< I SET PROJECTILE LIFE 
62" 0~711 34 lb DCA I AUT016 /AUT01b IS Al.W AYS POINTING AT THE ~XT SLOT 
~ 29 007 20 10 37 TA D TWOVEX /ADO SHIPS VELOCITY .. 632 00 ·12 1 4502 J MS I ISHFT I (ADJUSTED) 
b31 00 7 22 /.I UHJ J HS I RSHIFT 

~ ,., 32 0~ 7 2 3 1 ~ i:i3 TAO TWOS IN /TO THAT OF PROJECTILE .. AGAIN x COMPONENT l .,33 ZQJ 7 2'1 /.1 470 J MS I RS HIFT /FROM SINE OF ANGLE OF ORIENTATION 
~ ~ :,j 0~72 5 31.11 b DCA I AUT016 
b35 207 2 6 lel /.13 TA O TWOS I N /SET INITIAL POSITION TO BE JUST AHEAD 
t'36 0072 7 711'6 CLL RTL /OF THE SHIP r 631 33730 HILi 1 TAD TWOPEX /X COMPONENT K 

~ 
f-

b 38 01iH3 1 341b OCA I AUT01b 
i,3 q Zt!73 2 10 '1 0 TA O TW OVEY /NOW THE y COMPONENTS FROM y VELOCITY 
h - ~ 00 733 4502 JMS I ISHFT /Y POSITION ANO COSINE 
6" l ~ !3 7 31.1 /.1 '1 70 JMS I RSHIFT 
to !.42 iz,r;, 7 35 10 1.14 TAD rwocos . 

[ b J 3 0'!' 7 3 6 /.1 '1 70 J MS I RSHIFT 
2: b ll :J \ilC 7 3 7 31.11 b DCA I AUT016 ~ 6 45 00 74 0 104 /.1 TA.D TWOCOS 

6'1 6 n 1u1 7106 cu. RTL 
b :J 7 Z07'1 2 1042 TAD TWOPEY 
6Ji:i e0 743 3" 16 DCA I AUTO lb 
6 (lq <:! :(. 7 I.I (j 1137 TAO M 2 Ql~ 
b 5 2- · e 0 11.1 s 3351 DCA LNC2FG /200 CYCLES OF REL.DAD 
651 l~H4b 4503 J MS I RE SE Tl /DRINK LEADEN DEATH, NUMBER ONE1 
65 2 
b 5 .3 ·'lJ ~7 IJ 7 5750 J MP I • + 1 /FINAL EXIT TO DISPLAY FIL.E CALCULATIONS 
I, 5 <.i 0~ 75 0 10 00 IONEST, ONE SET 
fl 'i S 
65 S, 0 ~1 75 1 0 0 00 LNC2FG 1 0 /RELOAD COUNT 
65 7 
6 5 8 <l"l 'f 52 00 1 IJ OPl 1.1 1 14 /HYPERSPACE CODE 
65 9 0~ 753 776'1 OM141 • 14 
b 6 0 00 754 2515 Tl'IOWN I TWOWif'.I 
b b l 



6~2 
bb3 
6 ~ 1.1 i 

t>65 
66~ 

66 7 
6 68 
e.e q 
b iZ 
ii 7 l 
672 
6 7 3 
H:.i 
6 75 
Pe 
b 77 
6 78 
b 7 '1 
bi'-3 
68 1 
~ '3 2 

b il 3 
6Bll 
l:i''"S 
">% 

~ '"a 1 
1;aa 
H9 
btl0 

o'H 
b '1 c' 
693 
b ql.I 

t- :is 
b~b 10Gl0 
<-97 
1', :i8 ~ll r~0v.l 73~0 
699 0.HHH 1<'122 
7 '1~ 010 ·~2 7 1;1'!0 
7 !,1 1 0H!0 3 575.5 
7 ?> 2 2! 1 z. 0 I; .Hl30 
7 ;)3 0 l Ql v) 5 3 Zb 3 
701.J. 0\00b 1031 
1 e:i 0 1110 7 30&4 
7 0 6 0 1".110 /J4 72 
HH 
7::3 8 
7 ~J Q 

710 
7 1 1 
712 
71 3 
7 14 
715 
71& 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HERE BEGINS THE DISPLAY CALCULATIONS FOR TME TWO SHIPS, AT 
THIS POINT ' ONLY THE POS I TION ANO ORIENTATION OF EACH VESSEL 
I S ONF I NTEREST SINCE THE VELOCITY AND ALL THAT HAVE ALREADY 
BEE N TA KEN CARE OF, FOR TH~ BOTH SHIPS THE DISPLAY FILES ARE 
CALCULATED AS A SERIES OF PAIRS OF X1 Y COORDINATES~ BETWEEN 
EACH PAIR Of POINTS A FOUR POINT VECTOR WILL BE DRAWN, THE 
ACTUAL COORDINATES ARE CALCULATED AS DISPLACEMENTS 
FROM THE CENTR AL PSOTIO N OF THE SHI ? , TAKING INTO ACCOUNT THE 
ANG LE OF ORIE NTATION. TrlE FOR MUL AS FOLLO WED ARE: 

I X(POINT) a X(8 A5E)+XCREL)•COStTHEl+Y(REL)•S!NECTHEl 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

Y(POtNT)•Y(BASE)+Y(REL,•COSCT~El•XCREL,•SINECTHEJ 

WHE RE SI NECT HEJ AND COSCT HEJ AR E THE FUN CTIO NS OF THE 
ANGL E OF ORI EN TATION, X( BAS E' ANO Y(B ASE) AR E THE 
CU ORD ! NAT ES OF THE SHI PS POS ITION AND XCRE L) AND Y(REL) 
CORRE SPOND TO DISPL ACE MENT PAIR S DEPE NDING ON THE SH APE 
OF TKE FI GURE, ALL X AN D Y RELS LIE WI TH IN THE RANGE 0•3 AND 
THE RE FORE ALL NECESS ARY DISPLACE MEN TS FROM BASE COORDIN ATES 
MAY BE CAL CULATEDFROM O!FFENE NT COMBINATI ONS OF Tl05 I N1 T2 0COS 
ETC. T~ES E VALUES ARE CAL CULATE D BY A CALL TO POSCAL W! TH THE SI NE 
AN D CO SINE OF THE ANGLE OF I NTEREST IN CALS I N AND CAL COS0 

I FOLLOW I NG THIS METH OD ANY FIGURE DESC RI BAB LE WITH A 7 BY 7 
I MATR I X OF POIN TS MAY BE QUIC KLY CALCULA TED, 
I 
I BEGINN I NG AT O"J ESE T DI FF ER ENT DI SPLACEMEN T PAIRS ARE CAL CULA TED 
I AND DEPOS I TIED THROUGH AU T010 TO FO RM THE DISP LAY FI LE fOq SH I P NUMB ER ON E. 
I 

O"JESET I 

I 

• 10 00 

CLA CLL 
T A (l ONEFLG 
SZA CLA n"' 
JM P I I T w CJ ST ~\ 'V" 
TAD ONE S I N 
OCA CALSIN 
TAD ONHOS 
DCA CAL COS 
J MS I CALPOS 

/BEGIN DISPLAY FILE FOR NUMBER ONE 
/DO NT BO THER IF NOT IN NOR MAL SP ACE 

/SET UP FOR ~ATRIX COMPONENT CAL CULATIONS 

/CALL THE CALCULATOR 

I CONSI DER THE 7 BY 7 MATRIX OF DISPLACEMENT POINTS WITH THE 
I CEN TER AT ~,0 CORRESPONDI NG TO THE SHIPS POSITION, A SERIES 
I OF POINTS IS NOW DESCRIBED AROUND TH!S CENTER USING THE 
I MULTlPLcS Of THE TRIG FUNCTIONS JUST CALCWLATED 
I SO THAT ANV POI NT ON THE OUTLI~E IS DESCRIBABLE AS X1 Y 
I DISPL ACED SY x,y OF THE SHI P ITSELF 
I 

i ... ________ _;__ _________________ .,: 
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'~ •" 717 0 Hl11 1 1 1 4 TA O ONEF!t. /SET UP AU'l' O 1 iZI AS THE DISPLAY FILE 

'-~-, 
7 I!' 0Hl1 2 3 VJ 10 DCA AUTOHl /PO INTER 7 l '1 01013 10 2b TAD O~•E PEx IT HE FIRST POI NT OF THE OUTLINE IS 7 20 01 ~ l ii 11'_157 TAD T3 0S IN 
7 2 i 010 15 3410 DCA I AUT010 I 0,3 OR TOP CENTEI" 722 ei 10 1 b 1027 TAO ONEPEY 
723 z, 1e11 10 62 TAO T30 COS 
7 21J 01020 3.-1 e DCA ! AUT0 10 
725 
726 ij 1221 1060 TAD Tl~COS 
7?. 7 ~~: ;:; ;: 2 7 041 CI A /THE SECOND rs 7 ?. 8 010?3 1~2b TAD ONEPE)( 
7 2'1 0 1 ;124 H 1 e DCA I .AuT OU I •1,0 730 0 1025 1055 TAD THlSIN /OR JUST LEFT OF DEAQ CENTER 7 31 '31 l2b 1027 TAD ONEPEY I Ar~o so ON . 7 32 01:2'2 7 3 IJ 10 OCA ! AUTO l li:l 
733 
73 4 2 1 0.3~ 1 ~1 5' TAD T30S Hi 
73 5 Ci 1 J31 106 2 TAD T3 0COS /THE THIRD POINT IS 73 6 0 10 32 7 04 1 CI A 
737 0 1 ~33 10 26 TAD Or-iEPEX I .. 3' •3 73'3 0Hj31J 3 IJ 10 DCA I AUT0 10 
73 9 0\035 l ;J h 2 TAD T3 V1 COS /OR BOTiOM LEFT HAND CORNER 7 IJ (1 ti l ~ 36 7 041 CIA • 7 1.q ~1237 1e s1 TAD T30SIN 
"14 2 :.Ht1J0 1 Q'.27 TAD 01\EPE Y 
74 3 0 10 /,j 1 3 i.l 10 DCA I AUT010 
7i.H j 



............ " 
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~ 7 45 
71.1 6 
7J7 ;';I lv.) LI 2 11:15 5 TAI) T1elSIN ' c ' 

7 .;" '~ 1 01l3 Hl<+1 CIA /FOURTH POINT 
7~q •H044 1026 TAD O~; E P EX 
"l5J v1~45 3410 OCA I AUTOl0 I 0 I.,• 

7 5 i 210 IJ(, 1i)6 0 TAD T Pl COS 
i52 cl ;11J 7 7041 CIA /O R JUST BELOW CENTER 
753 (11 ~50 1027 TAD ONEPEY 
7 5 1.l 0105 1 3Llie OCA I AUT010 
755 
750 01352 1073 fl.AM!, T,A[) I1'<TwRr) / TEST FOR POWER ON. IF ON, DRAW THE 
757 21053 ~1 23 Mm P40 /FLA ME WITH AN EXTRA POINT SOME 
758 ~1C54 71.:>50 SNA Cl. A /DISTANCE DIRECTLY !:!El.Ow iHE SHIP ,, 

759 0 1 <1 55 5321 JMP ONECON /PO ~JER NOT ON .. CO NTINUE 
7 b ;I 31V'l% 1020 TAO QNEOUT /DO NO T /IL!..OW IF EX PL.OD IN G 
7b 1 Zl057 .·· 7 b!l0 SZA CL~ I 
7 l:i?. e1vo0 5321 J MP 0~1 ECON 

7 '= 3 
7., i:. 0 H 1 61 1.354 TAD 0NFG1 /USE ONFGl TO TURN THE FLAME ON AND 

7 b '5 21 ?.~2 7 '150 SN.A /O FF TO MAKE IT FL.lCKER 0 DISPLAY THE 
7'.lb J 1 :J63 7 3i.I (I CLA CLL CMA RAL /FLAME ONE TIME OUT OF THREE 
7b7 Z10blJ 335£1 DCA O~! FG 1 

• 7"13 
7 ':l 9 0 J ·;:i 65 2354 ISZ Q1';FG1 
77 ?. 0 1 06 ~ '5 .32 1 JMP ONEC ON /ONE OUT OF THREE TIMES THIS WILL SKIP 
771 
712 01067 1.355 TAD 0NFG2 / VARY ALSO THE LENGHT OF THE FLAME 
7 7 7., 01070 7040 Cl",A /w!TH L.ONG SHORT l.ONG SHORT 
77 4 ii l 0 7 l 3355 DCA ONFG2 
775 
77/:l ~1072 1355 TAD 011JFG2 /TIP OF FLAME AT EITHER 
77; !1 1e13 7050 SNA CLA 
778 0H~7<.1 1 05 5 TAD Tl0SIN I 12l, -4 OR 
7Fi ~1075 1057 HO T305IN I '1l, .. 3 
7 82 01~ 7b 701.11 CIA 
781 ;:i 107 7 Hl 2 b TAO ONEPEX 
782 "11100 34l12l DCA I AUT010 
753 0110 1 1355 TAD 0NFG2 
1 a .. 011QJ2 7650 SNA CLA 
785 0 11 V1 3 l 12l612l TAO T HJ COS 
7 i3!l 01104 t0b2 TAO T30COS 
787 21 HlS 7 041 CIA 
7 ti" ~1112Jb 1027 TAD ONEPEY 
7 ;;q e 1101 31.11 0 DCA I AUT010 
7 97i 
n1 01110 1055 HD T 108 IN 
792 01111 70£11 CB 
793 Qi 1 112 1~2b TAO ONEPEX /RETURN DISPLAY TO 121. -1 
7 q" ·~1113 31.lHl DCA I AU T010 
7<15 21114 1060 TAO T10COS 
7 % 01115 7 ei 4 l CIA 
7'H 0111 b 1027 TAD ONEFEY 
·190 0111 7 3410 DCA I AUT010 
799 01120 734t.I Cl.A Cl..L CMA RAL / ADO .. 2 TO POINT COUNT 
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'5 .3 1 
~~ 622 

iF.' Zi , t 2 1 1133 O ~E CO N , TAll M6 /SET POINT COUNT TO •b OR •8 c 2.J ;:i 1 1 ? 2 3 0 2 1 DC A ONECNT 
60 5 
B~b 0 1123 111l5 7 TA D T3 0SIN /CONTINUE WITH DISPLAY FILE .. THIS POINT 
8 :1) 7 0 112 11 7el4 1 cu 
? 28 2 1125 1 [116 2 TA O T3 0COS I AT 3' .. 3 
6 2 9 0 1 126 10 26 TAO ONEPEX I 
8 ! () 0 1 1 ~ 7 3410 DCA I AUTO Hl /O R LO WER RIGHT HAND CORNER 
8 ! l 01 130 1057 TA D nes IN 
8 12 ~ 1 l 31 121~2 TA O T3 0COS 
oi 3 0 113 2 H J4 1 CIA 
al 4 2 1 1 33 1\:127 TAO ONEPEY 
i.\ . 5 z 113 4 3 410 OCA I AUT0 10 
5 \b 
a 1 1 J 1 1 35 le b~ TAO T1 0COS / NEXT 
"3 18 z 1 13 b 1026 TAO ONEPEX I 
.; 1 q J 11 37 31.110 OCA I AU TO Hl I 1'0 8n ~1111.10 105 5 TA O T1 0SI N I 
i!2i 0 11 4 1 7 ~ 1Jl Cl A I OR JUST RIGHT OF CENTER 
a ?2 0 1 142 102 7 TAO ONE f' EV 
8 2 3 ~ 11 1.1 3 31,1 10 DCA I AuT 010 
5?4 
fl ?. 5 0 1 1.:: 'I 1057 TAD T3 0SI N /FIN ALLY BACK TO 
3 ~ !) 0 111.15 1 1126 TAD ONEPEX I 
027 z 1 1 4 6 34 10 OCA T AUT010 I 2!' 3 • 
825 J t H 7 1062 TA D T3 0COS I . 
32_g 0 1 1 50 10 27 TAO O/\/ EPEV I ,TOP CENTE 
83Z ,; l 151 34 10 OC A I Al.J TO 1 el 
i\31 
133 2 0 1152 57 5 3 J MP I IT l~ OST /N0\11 FOR NUMBER TWO 
633 0 1153 12 00~ IT wO ST, h11SE T 
':i 3:; 
8)5 z l 15 ii 0 0 00 ONFGl, e /USED TO COUNT FLICl<ERS 
836 0 11 5 5 0000 ONFG 2, 0 /S r! ORT OR LONG FLAG 
8 37 
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I S?A CE WAR PAl.6 ,. V7 1111/71 PAGE 17 .. .. . 
!:1 31:\ 
839 I 
81.10 I HER E. BEG INS THE DISPLAY , Fi i.. E GE NERATOR FOR SHIP Two. 
8iJ 1 I IT il<ORKS J US T LIKE THE ONE FOR NUMB ER .ONE BUT WITH 
diJ2 I DIFF ERENT DISPL ACE MENT . PAI RS AND TWO EXTRA POI NTS 
i31J3 I 
8.:1<.I 

131.15 1 2~!2! .. i 200 
8 '-'? 
8 4 7 e1200 7300 TWOS ET, CLA Cl.L /OO NT BOTHE~ I F NOT IN NO RMAL SP AC E 
81l8 012~1 1035 TAD i vo OFL.G 
a uq e 12"12 7oa0 SZA CL A 'JioP 850 012i21 3 5775 J MP ! I FILDS "' 851 ~ 120/J 101J3 TAD hlOSIN /S ET UP TO HAVE DISPLACE MEN T INCRE MEN TS 
1152 0.12~5 30&3 DCA CAL.S rn /C Al. CUl.. AH.D 
85 3 .j 1206 1 ~ tl .. HO TwOCOS 
85 :.i <! 12;}7 306iJ DC4 CALCOS 
8'.:iS cl210 4472 J MS I CALP OS 
551:-
857 Zt 211 111 5 TAD Tio.OF I I. /SET AUT OH1 TO POINT TO SECO ND DIS PLAY 
858 J1212 3010 OCA AUT 010 I FI!.E 
85 :i .-:: 1213 1lil S7 HD T30SIN /FIRS T POIN T AT 

<f' 86 :.1 Z.1214 1041 TAO TwOPEl( I 
8~1 ll215 31.q 0 OCA I AUTO HJ I 0,3 
81' 2 212!6 H'J6 2 T.AD T30COS I 
063 2 t 21 7 HJLl2 TAO Tw OPEY I OR TOP CENTER 
Bb1.1 ~ 12 2 {j 34 1121 DCA I AU T01 0 
8e5 
c t>b ?. I 2 21 1061 TAD T20 COS 
8 ':! 7 :'." 12 2 2 7 0/J 1 Cl A 
800 21223 105b TAD T20SIN 
8bq 21224 HHl1 TAO TwOPEX 
8 7 <J e122s 3 ti 1 ril OCA I AUT0 1C21 
e71 01226 105b TA O T20SI N 
87 2 ll 22 7 H l 6 1 TAO T 2rilCOS /SECO ND POINT 
il73 <ll230 Hl/J2 TAO T ~ OPEY I .. 2 , 2 
87<J 21231 3U 10 OCA I AUTOliil 
875 
876 01232 1061 TAD T20CO S /THIRD POI NT 
8 77 IJ 12 33 704 1 CIA I • 2' 121 
FHa z 1 c~4 1 i2l iJ l TAO h OPE X 
8 7" ~123 5 34H'l DCA I AU T010 
s o<i 2123 6 105 b TAD T20SIN 
85! \'.) 12 3 7 l <14 2 TAD HiOPEY 
6132 .} 12:.!0 3 iirn DCA I AUTO 10 
883 
68 4 

88'; 
83!:1 ~121Jl 10 6 1 TA D T2 0COS ' 
f)$7 ~ 12« 2 105 7 TA n T 3~SIN 
asa ~.ll 243 Hl4 1 CIA 
889 0124'1 U;ltll TAO TwOPEX /FOUR TH POINT 
aq 0 01245 31.11 ii) DCA I AUT010 I -2, .. 3 
1' g 1 012U b H.16 2 TA D T3 0 COS 
8q 2 01 247 704 1 CIA 

----------- ·---- -------·--- ------·----·----·- ---- .. 
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'TAO TUS-I'N· 
·TAO ' TINOPEY ·: 
OCA>, l AUT010··-

-~ ' 
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I SPACE WAR PAl.8..,V7 1/11/71 PAGE 18 . " 
1;1:i1 
dqa 
13qq 012'5.3 H'l5b TA(l T20S!N 
q~l i 1251' 7 ~1 4 l CIA /NEXT 
9e! ~ 1255 1 ~1.11 TAD hOPO I el, .. 2 
932 ill 2 5 b 3410 OCA I Au TO Hl 
9J3 i!l 1257 12)61 TAU T20COS 
90<1 ~Jt260 1re1.11 CIA 
'HS ~12b1 Hlll2 TAD TwOPEY 
l:l ?,b ;61;:~ 2 3 4 l Ql ()CA I AUT010 
4'.'i 7 
9 :".S ~ 1263 7305 FL.,A~? 1 CL. A CLL. IAC RAL /NOv.i THE FLAME 8 IT. CHECK FOR PO WER ON 
9J'1 ;>, 1 261.1 0~73 AND H ihRD ,, 
910 012b5 7b 50 SNA CLA 
911 1:3 1266 5332 JMP TwO CON /NO, FORGET IT 
Cl 12 ;i i.: o 1 1033 TA() hOO\JT /NOT ALL.OWED IF EXPLOl.JING 
q l 3 0 127 ~ 7b4i'J SZA CL.A . 
91 IJ 0127 1 ':1332 JMP TwOCON 
CJ15 
ql6 01 2i2 131b TAD HFG1 /SET THE. 1•3 FLICKER AS WITH #1 
g 17 12127.3 7 iJS0 SNA 
9 18 0 1274 7344 CL.A CLL CMA RAL 
91g 01275 3376 DCA TwF G 1 
q2;J 
q ;;: 1 0 127b 237b ISZ Tl-IFG 1 / ALSO THE L.E.NGHT VARIATION 
92 2 21277 5332 JMP H10CON 
923 
'l~IJ "' \ 3 V\ 0 1377 TAD Twf G2 /EVEflY OTHER TIME LONG 
925 ~13ll1 Hl412l CMA 
926 71 1.3 '1 2 3377 DCA' TWFG2 
927 / FLA ME TIP AT EITHER 
928 /)l 3;J~ 137 7 TA O Ti>:FC>2 I 0,.3 
92Q ~ l 3 :)IJ 7 6 S Q! SNA CLA /OR 
9 .s •' 'iJ t 3 .->, 5 1 ese TALI T2v.JS IN I 0, -5 
931 ;) 1.Hli:l 1"157 TAO T30SlN 
932 :z 1307 712)111 CIA 
9.B 0 1310 1ea1 TAD TwOPEX 
q 31.l 0 \311 3 4 1" DCA I Auro10 
935 01312 1377 TA D TW FG 2 
93t- ii:1 \ 3 t .3 7650 SNA CLA 
937 0 1 3 l /J 1061 TAD T20COS 
933 ti 1315 1062 TAD T3 0COS 
9 3 9 0 1 316 70111 CIA 
')4 C' 01317 10 42 TAO T>iOPE Y 
91.q 0 1320 31.110 OCA I AUT010 
91.12 
<:;tJ 3 01321 l i!JSb TAD T21?1SIN /NOW 6ACK UP TO THE SHIP 
9.:1/J ;(11 322 701l 1 CIA 
945 0 1323 HHll TAO TwOPEX 
9 1.1 b 01324 3410 OCA I AUT010 
9 'J7 01325 1"161 TAD T20COS 
9<!13 e132o 71:14 l Cl A 
'll.i9 01327 101J2 TAD T"10f'EY 
950 01330 31.110 DCA I AUT0 10 
951 



CL~ CLL CM~ 
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I SPACE WA R PAL 8 .. V7 1 / 1 1171 PAGE 19 
-.._.,_ . 
~ . w 

9 5 1.1 ~ ..... 
95 5 
G5~ 2 1332 1134 T W OCN~ , TAD M10 / S ET POINT COUN T TO .. a OR - 10 

957 0 1 .33 3 303 4 ti CA TWO CNT 
95 8 
95'l 0 1334 1ei s 1 TAD T3 0S IN / CONTINUE WIT H DIS PL.A Y FILE 

qi., 0 0 133 5 70il 1 CIA /NEXT POINT AT 2 , .. 3 

'lb! ~\ 3 3b 106 1 TAD T20COS 
%2 61 3 37 10 1.11 TA D Tw OPE X 

'lti3 2U4 ~ 3 41''.l OCA I AUT O 10 
<lo;14 01341 1 101.> 2 TAD T30COS 
% 5 2 1342 10 56 TAO T2 0 Sll'I 
qt,i, ~ 13 4 3 Hl'n CIA 
% 7 ,} l 3 4 I.I 10 1.12 T,11 D T\l.OPE Y 
%8 ~n 3.:15 341 0 OCA l AU TOtrti 

qi,9 
<:;7;:, 

<n1 
9 7 2 2 1346 106 1 TAD T2ecos / t>;EXT POI NT 

973 J1 3H 1"1 1.11 T All TWOPEx I 

9 1 &; 111.3 50 3 1.11 e DCA I AUT010 I 2,0 

,. g 7;, ~135 1 105 6 TAO T210S I N 
97 1:- li 135 2 HHl l CI A 
0.77 Zi35 3 10'"2 TAD TWO PEY 
978 ·;: 1 3 s I.I 3410 OC A I AUT 010 
cp q 

9 3 <' 2 1355 Hlbl TA O T20 COS I AllJD THE II. EXT AT 

!.f ~ l tl 1 .3 Sb 1056 TA D T2 ~S IN 

O,il2 013 :;7 TA D H iOPEX I 
; 2, 2 

1 ~41 

9 ,;; 3 l13b0 3 410 DCA I AU T0 10 
981.1 0 136 1 1056 TAO T20 SI N 
955 3\3b 2 1 ei1.1 1 CIA 
981:> Zi 3b 3 H 'l bl T A)) T20COS 
g ~i7 e 13 &4 1 0 42 HO TwOPE.Y 
'ISli :::'. l 3o 5 31.l 1 e DCA I Al; T01~ 

q;;g 
qq0 21 36 6 1 ~57 TA D T3 ~ SI N 

g91 0 136 7 1e/,j 1 TAO T ~10 PEX 

9''2 e 1.37 e 31.l 1 e DCA I AU T010 
993 ~ LH 1. 1062 TAD T30COS / AND TH E L.A ST AT 

g g:,i :z13n 1042 TAO TwOf'cY I 

99 5 0 1373 3 1.l 10 DCA I AUT010 I 0, 3 

'1 % 
9'17 Zi3 74 5775 JMP I IFIL.DS /NOW TO DISPLAY THE WH OL E MESS 

q qa !1l 1.575 141lle IFILDS, FlLDI S 
9 'i9 

H J21 3 0 137b 0.000 n~F G t , 0 /F ll K TH E FL.A ME 

10 ? 1 z, 1377 0000 TWFG 2 , 0 / LO NG OR SHORT 
' 1n 2 
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10 0 3 
10" I.I I 
1 e: ~';) I HERE 10 [)!SPLAY TtiE TWO SHI PS, CHECK FIRST FOR COLLISION 

HJ 0 6 I AND THEN SET THE TWO PAIRS OF COOROENATES FOR THE ENO 

10 ~17 I POINTS AN(J CA l.L THE 11 VECTO~ GENE RATOR 11 TO DRAW THE DOT S 

107'8 I lN tlET WE.EN. wHEN THE COUNT OVERFLO WS 00 THE SAME FO R 

1 0~ 9 I NU Mb ER TWO. THEN E'.x IT TO DISPLAY ALL THE PROJECTILES, 

1iO1 ~ I 

' Hl l 1 
1012 11.100 'I! 14 tati.l 

1 ei1 3 
- 1 0 1'1 <i 11: ;rn 7300 FILD I S, Cl.A cu. /ALL SET TO GO "' 

HJ 15 0 14;?) 1 1.167 2 J~l S I COi.IDE 
~oSS 

/ (ES T FOR COLLISION FIRST 

-· GT:ID 0 1 40 2 ~ 6 325 DSB 1 --- ·:Vi1\{ /IF NO COLLISION-, 

10 \ 7 e1 403 1Vl2 2 TAD ONEFLG /S KI P NUMBER ONE IF NOT IN NORM.AL . 

10 18 0 1 4 011.1 7640 SZA Cl.A /S PACE 

I 0 1 CJ 0 1.i 0 s 5236 J MP Tl-ODIS 
1Q2 ~l 
10 21 0 1 Li0 b 1 ! 11.1 TAD 011.EFIL /SET UP POI NT ERS TO DISPLAY FILE 

10 ?. 2 0 11.10 7 3 0 10 DCA AUTO HJ /FOR NUM BER ONE 

' 102 3 0 l 41 ;i 1021 TAD O~J ECNT /Al.ONG WITH VECTOR COUNi 

l ~2 1.1 z ! 4 l l 3011 DCA AUT0 11 
HJ2 5 01412 11.110 TAO I AU T010 /SET OUT THE FIRST POINT PAIR 

1e 2 0 21 4 13 3 0 1.ib DCA XONE.DS 

\ "'2 7 014 l 'I 1410 TA D I AUTO 10 
1 ~28 0. 1 41 5 3047 DCA YONEOS 
1ei2 9 .z, l i.111) 1 <J20 TAD ONEDIJT /NORM Al. DISPLAY OR EXPLOSION? 

10 32 21 l '4 l 7 7b'l0 SZ A CLA 
\ 0 31 " 1 4 20 5673 JM P ! IONHX /GO El.SE WHE.RE FOR EXPL..OSION 

1 0 32 
1 (.) 3 3 ·Zi 14 21 1410 FILO NE , TAD I AUTO l Ill /SH.P TO NEXT PAIR OF POINTS 

10 3 4 . 01422 3050 DCA...-J: TWODS /SET x AND y TO NEW POINT 

1~ 35 C1423 11.11 e TAD I AUT010 
\ '-13 ~ ;; 1.:12 4 3 0 51 OCA YT\~oos 

1 \-j3 7 <l 1I.I25 I.I" 7 1 J MS l VECTOR /CALL THE DOT DR Aw ING MACHilliE 

\ 0 3 8 014?.b · 2'311 I SZ AUT01l 
\ ~' 3 q 0 11.12 7 71.11 0 SKP /COUNT 
l ?, (j oiJ 0 1Ll30 523b JMP TwOOIS /DO NUMBER TWO ON OVERFLOW 

134 1 01(j31 1050 TAO XTWODS /SWAP POI NTS FOR NEXT PAIR 

HJ IJ 2 0 l i.: 32 3 0 !.lb DCA XONt:.OS 

10i.1 3 ;>, l (j :.u 10 51 TAD YTt•JQOS /THE GENERnOR ORAWS FROM ONE. 

t ('! !+ (j 0 1•'.131.1 30/J 7 OCA YO NEDS /TOv.A RO S TWO 

104 5 C) 11135 5221 J MP FILUNE 
10 1H• 



I SPAC E WAR PAL.8 .. V7 111 1/71 PAGE 21 

1 ll :i 7 
1z:l8 
12 " Q Qj 14 36 ans T•~OOJS 1 TAO HiOFLG / HERE TO 00 NUt-1BER TWO 

l r. 5 ''. 0 1<i3 7 7640 SZA CLA /BUT NOT l F , I N HYPER SPACE 

l ? '3 1 QJ 1i.!.,j0 Sb64 JMP I IPROOS 
1~I S2 
1253 0 14 il 1 · 1115 TAD T\'IO FIL / SET UP FIL E PO I NTER AS ! N ONE 

l 05" '/, 1114 2 3QJ 10 OC A AtJT010 

1?5 ) e 1443 !~ 3 4 TAD T~iOCNT /AND THE COUNT 

1.Z· 5 b z 1 .:i1.11.1 3 ~ 11 DCA AUT011 

1 ~ 57 ~ 11.1 1.15 i u 1 e TA O I AL;T010 II SUPPOSE THlS COUL.D BE A SUBROUTINE TtJO 

1 ~ 58 Z 11.1 <H1 30 Ll b OCA X Ol·IEOS 

1z sq 211.11.17 11.1 Hl TAD I AUT010 

l~b0 21l1.iS\'1 301.17 DCA vot-.iEOS 
"' 

1 0 ~ 1 0 1451 1033 TAD TWOOUT /IS IT EXPLOD I NG? 

1Z 1-2 0 l 4 "i2 7 ~:d.l~ SZ A CL A 

I ~ e,3 e t453 56 71.i ,1 MP I IiWOEX / YES 1 HO\~ ExCI1'ING 

1 :) 6 <i 
~~ ~ 5 ;:; 1 !J 5"' 1410 T\~DLOP I iAD I AUT010 /NO HOW DULL, STI : K ! N NEX T PA IR OF 

11161' lll455 3050 DCA nwoos /POINTS 

12!:17 (l 1,. s e 14 Hl TAO I AUTO H'J 

1 2'" {' 0 1.;57 3Q;S 1 DCA YTWODS / ANI) CALL Ti-IE VECTOR SEQUEN CE 

\ :tb 9 z l 41:i{J "IJ 71 J MS I VECTOR 

12 7~ <: t l.i b 1 2011 I SZ ALJT011 

1J7 1 J t I.I b2 S2b5 J MP .+3 

1212 
1"" 3 21i.03 5 !ib/J JMP I • + l / WHEN COUNT ,OVER FLOWS GO ON TO 

1<'.7 IJ z t !~ b Li 16;;l0 I PRODS, PROD I S /DO Tl-I E PRO JECTIL E TH I NG 

;e1s 
1 ;~. :' :. e 1 ,.,, s 10 5 0 TAD XTWODS /OTHER \vlSt: SWAP ON TO TH E N!::X T PAIR 

l ~:: r 1 ·21:J6 [, 3 04 b DCA XONtDS /OF POINTS 

l ;'. 76 7: 1 41:'7 105 l TAD YiWODS 
l. 0 7 9 <; 1 ll 7 {j 3047 DCA YDNEOS 

108 2 21471 525« jMP Tl'iDL OP 
1~81 
1~ 8 2 01ii72 207/J COL I !JE., COLLlD 

l <:a 3 •{j 11.0 7 :s 2271 IONEf.X , ONEtXP 
l ~ 5 ,. ~ 11.17 LI 2310 nwof'X, T\•ODP 

10 Ei S 



I 

1~oe 
1?57 
1 2" fl. 
1;: ~ c; 

1 ;; gi! 
1;:: q 1 
1:' 9.? 
1l'13 
!Z9" 
1C9 5 
l ~' 9 e 
l ~".17 
l c '13 

. 1 ~) q q 
l l 2 .: 
1 pl 
11<'2 
1123 
11 7 .. 

11l5 
1 t ';', 1:-

1 1 2 7 

i i ? 9 

1 u l 
1 ! ! l 
\ 1 1 ~ 
1 1 l .s 
! l; .. 
\ 1 l: 
j 1 1 b 
\ l 1 7 
! : 1 e 

c1x:x:L .. 
l l ?.2 

1122 
Ll-2.3 

Cu.i-~:J 
! \25 
1 l?b 
1127 
l 12S 
112 g 

11 3" 
1 1 3 1 
1132 
! 133 
1 134 
i I 35 
l l 3 h 
1137 
i t 31:> 
1 1 .s q 
11 a VJ 

S?ACE WAR 

2 i "7:, 0Cli~ 0 

;> ! ~ 7 b 1 <J1.1 6 
,:, \ ,. 17 704! 
z ~ s :':l iesi 
? 15~1 1133 5 
"<1522 3Z'52 
? 1s~3 1 0 1.1 ., 

;-_ ! 5?4 7 01.11 
:: 1s:;5 1v:'.5 1 
-..: : ~ :.' ~ 4335 
~ t:: ( 7 30 5 3 
;~ : :; lt 1132 
-~ ; ':i ! 1 31:'.54 

Zt5!2 104b 

~' s l 3 1252 
,; : :i 1 .. 304b 
~~1S!S 101n 
~ ! s \ ~ 1053 
~: s 17 3047 ;; i, 2 2 124b 
~ts?. l 7012 
;: 15 22 7 J10 
:: ls 2 3 i:-3>l3 
'ti 5 24 7 200 
<. 1s2 5 10117 
Z l5 2b 7012 
i\527 7 iil 1 el 
2153~ b317 
7153 1 7200 
215 .~2 2V!54 

21533 5312 
2153'1 Sh7S 

21535 eeHHl 
Zl53b 7H'l 0 
21537 7 '.::> 10 
l '') Q c. 7 el 21 
% 1 5"' I 7 0\0 
;: is ~2 7100 

z,' "~ 3 7510 
i l 5 'I IJ 7021 
~ l 5 'I 'j 7010 
0151.lb 5735 

I 
I 
I 
I 
I 
I 
I 

D!SPLY• 

DI SLOP, 

PAL8.,V7 1/11/71 PAGE 22 

THI S IS THE SO CALLED "VECT OR GENERATOR" WHICH DRAWS A 
SERIES OF DOTS FROM XONEDS,YONEDS TU XTWOOS 1 VTWODS. 
THE COO MDINATE COMPONENTS AR E DIVlDED INTO FOURTHS A~D 
FOUR DOTS DRAWN ON THE SCOPE SCREEN. NOTE T ~A T NO DOT 
IS DRAWN AT XONEDS,YONEDS. THI S 15 CO MPEN SATED FOR ELSEWHERE. 

0 
TAG XONC:OS 
CIA 
'TAO X HIODS 
J MS OlSHFT 
l)CA DlXTEM 
TAD VONEDS 
CIA 
TAD nwoos 
J :~ s PIS11FT 
OCA 01 'ITEM 
TAO M4 

rlCA DlS CNT 

TAD xONC.DS 
TAD DlX TEt-: 
DCA xDNf:LlS 
TAD YON!: OS 
TAD OlYTEM 
DCA VO NE.OS 
TAD XONt.l)S 
RTR --, .""'. 
RAR .-

oxc OXL -:--
CL4 
TAD YONf:lJS 
RTR 
t<AR 
[l'IC,.,CY L ois .-.--· CL A"" , ______ ___. 

lSZ DISCN T 
JMP DI SLOP 
JMP I OIS PLY 

/ ENTER TO DRAW A FOUR POINT VECTOR 
/FRO M XONEOS,YONEOS 
/T O XTWO DS 1 YTWOD5 
/DIVIDE COORDINATE OIFERENCES INTO ~ 
/FOURTHS 
/AND STORE INCRt: HENT 

/FOR FOUR OQTS 

/ADD INCREMENT TO CURRENT X AND Y 

/ NOTE THAT THIS ROUTI~E DESTROY S 
/XONEOS ANO YONEOS 

/DIVIDE BY 8 TO FIT SCREE~ SIZE 

/S ET. X VALU E. 

100 THE SAME FOR Y 

/AT LAST SOMETHING TO SEE!! 

/DONE YET? 
/NOPE 
/YUP 

DISHFT, ~ 
/A GENERALlZED SHIFT ROUTINE CALLEO 
/FROM EVERY~HERE TO OIVIDE THE CLL 

SPA 
CM L 
~Ai:( 

CLL 
SPA 
CML 
RAR 

JMP 

!AC 

!AC 

I DlS!-iFT 

/AC BY FOUR WITH AN ASR RIGHT 
/NOT E THAT NEGATIVE ~UMBERS ARE 
/ ROUNDE D UP~ARDS (TO NARO ZERO) 
/TO MAKE IT COME OUT RIGHT 

/EVE N SO THERE ARE SOM E ROUNDING ERRORS 
/SOME WHERE . SO MUCH FOR 12 BIT MACHINES 

.... . 
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I SPACE 

111.12 
11IJ3 
1 l (l Lj 

11 :; 5 
1 1 ll b 
1 11.i l 
11 i.18 
ULl 9 
1 l 5 vi 
1 1 5 l. 
1152 
11 5 .3 ~1 6 1-10 
11 SI.! i l ,, I) 1 
li55 01 l:l "'2 

~+rs~ ~ lb rB 

-:> 7 
11se () 1 &CJ ll 

' l 5 q 0 1b05 
1 1b 0 ? 1,,0 !-, 
11 t \ 0!b0 / 
1l. b2 ,, ! b 10 
1 l (:. 3 ·~ 1 b 11 
1 lb() ;: ! b 12 
1 1 6 '5 0!b\ 3 
11 66 e ! b 1" 
1 lb 7 -:11 ., 1 ':i 
l. 1 bf. e.1 b l b 
l l 6Y ~ 1t>li 
11 70 Z lo2 ~' 
1 l 11 '-'. H:i21 
1 1 7 2 "'1 &22 
11 73 Clb23 
l. l ? " " l b 2 ti 
11 7 ':) 7; 1b~5 

l i I b ;(; 1 b2b 
1 1 7 7 
1l 7 6 ~10?7 
l l 7 9 l1l i:dl 

_>.:.P. ~1 01b31 
'-.!_l]}J ~1632 

1 i e?. 01b33 
11 R3 01b3'1 

11 8" 01635 
111'5 01 636 

@§) 01b37 
1 1 e. 7 ;iJ I b :i _, 

11 Be 0 t 6 ll t 
l l!l 9 0lb42 
!190 ri l ti 1.13 
11 91 e 10<.1a 
1192 0 1 6"15 
11 93 01640 
1194 

WAR 

11,eie 

73 00 
1272 
3113 
6326 

l 5 1 3 
745::l 
52k2 
7 0'l1 
3513 
2113 
15 L5 
2113 
151.5 
3513 
1 513 
311 VJ 

2113 
1513 
2113 
1 5 1 .s 
3513 
l '::i 13 
3 111 

11 lQJ 

7QI12 
7010 
b3i£l3 
7 ?<?.~ 
11 l 1 
7012 
HH0 
h317 
7200 
Lib 7'1 

2113 
l 113 
1273 
rt-i.0 
5204 

I 
I 
I 
;' 

I 
I 
I 

PROO IS , 
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HERE iO DISPLAY ALL THE PROJE CTILES AND TEST FOR HITS, 
THE PROJECTILE DlSPt.,~Y FILE IS SEARCHED ~OR PROJECTILES WITH 
NON•ZERD COUN TS AND WHEN ONE IS FOUND THE POSITIO N IS 
UPDATED BY THE VELOtlTY, THE POINT D!SPLAYE U AN D TESTED FOR 
A HIT• 

:01b0Ql 

CLA CL l. 
HD f;\lJFST 
DCA 8lJfTMP 
DSB 2 .._ 

TAD I !3UFT~P 

SNA 
JMP EXPIRE 
p .c 
DCA I 8UFTMP 
ISZ ~UFTMP 

TA f) l 8UFTM P 
ISZ HIJFTMP 
TAO I 8UFTMP 
OCA I tlUFiMP 
TAD I t;uFT r ,P 
0CA Pl<OX 
!SZ BlJFT MP 
TAD I BuFT MP 
ISZ BUFTMP 
TA 0 I l:HJ F7MP 
OCA l l:lvFTMP 
1 A fj I BUFTMP 
OCA PRO Y 

TA() Pf<OX 
RTR 
RAR 
ox c ' DXL - DJ1..i1 
CL.A 
TAD PROY 

I BEGIN DISPLAY OF THE PROJECTILES 
/POINT TO BEGINNING OF DI SPL AY FILE 

/ SET EXTRA BRI GHT FOR SI NGL E POINTS 

/PIC K UP NEXT COU NT 

/THIS ONE IS DEAD • GO TD THE NtxT 
/lNCREMt NT CO UN T ANO REPLACE 

/BUMP POINT£R TO X VELOCITY 

/THEN TQ XPOSITION AND UPDATE X POSITION 
/WITH THE VELOCITY WH ICH IS CONSTANT 

/ANO STORE X POSIT I ON FOR DISPLAY AND TEST 
/NO~ TO Y POSI TION AND VELOCITY 

/SAME LITTLE GAME 

/ STORE THE NEw Y VALUE 

/ DI SPLAY THE POINT WI TH 
/T HE SAME SHIFT AS FOR TH E SHI PS 
/FO R TH E SMALL SCREEN 

RT R > 7' I ---------~ 
RAR · . ~· \-<0S 
~~~_j)JS -vll-1Dl~'f /TH ERE IT I Sl I ) '< 

JMS I CHKOUT / TES T FD~ A HIT 
!SZ BUFTMP / MO VE POINTER ON ANO TE ST FOR END 
TAD BUFTMP / OF BUFFER 
TAD BUFLIM 
SZA CLA 
JM P PROLOP / NOT AT END • CON Tl NI JE; 

- ---------...... --.._,___ __ ,,,,... ... !·~-r--.-~-.- .... __ . __ ._..,.. ___ _ 



I SP ACE WAR 

ll95 
11 % 
1 l q 7 
11()6 
1199 
1n0 
12~ 1 
12 ~12 
1273 
t 2 iii~ 
12 0 ':l 
12 2 b 
120 7 
t2 ~ 0 ~ lbU7 11 e u 
12 '19 0 1b50 76U 0 
121;:) 0 1651 5bbl 

L2 lJ, e! b 52 11"0 

q~x~ __ ) 0 1 ~5 3 h313 

d+~~) 
:Q 1 b'3 " 73 00 
\?! 16'1 5 63 r?i 3 ·- Zlb5b 1 e. 7" 1 2 l 5 

121 b ii) 1b5 7 10in 
.. 1217 0 l l:J b0 5260 

121 e-
p~ 9 01 ebl 2527 
1 2 ?. ;_\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FI NISH, 

ENtJ(; AM I 

PAL.8•V 7 1/ 11/71 PAGE 21i 

HERt AT THE END OF THE PROJECTILE DISPLAY. IF THE GAMOVR 
Fl AG IS SET , GO ON TO THE M ~SS AG E DIS PLAY • VICTOHV LAP 
S~CT! O N, OT M ER~l S E PIC K UP ThE R~M A IN!NG CLOCK COUNT 
TO ~ I VE THE FA NS SO METHI NG TO LOO~ AT, AND MOVE THE 
EL E CTRO~ oEA M TO A LOWER CO RN ER, THE COUNT DISPLAYED 
IN THE AC IS THE ~U M BER OF 100 USEC CLOCK TICKS REMAINING 
WH EN THIS CODE !5 REACH ED BEFORE THE NEXT UPD ATE ~OULD 
BEGIN. TU MNS OUT TM 4T RO UG HLY 2/3 OF THE CPU IS LEFT 
Q vE~ SHOULD AN V ON ~ ~ A N T TO DO ANYTHIN G VERY FAN CY, 

TAD GAMOVR 
SZA CLA 
JMP I EN[)GAM 
TAD M4 Z0 
DVC D '( L---:--' 
CLA c \,. L. 
rnc DxL -
Tti 0 INTC~T 

Cl A 
• - Tut,(A.C. he__ JMP 

JOf:lLOP 

/IS THIS lHE VIC TORY LAP OR WHA~? 

/YES 1 GO TO PUT UP T~E MESSAGE 
/MOVE THE BEAM OFF SCREEN 

/PICK UP TH~ COUNT 

·~---·------ ---- -·-- -~ - ·-·-- ··-- ··-·-
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1221 
l?. 2 2 ~y 122 3 L'l~b 2 1 11 3 EXPI RE, TAO BU Fi MP / HER E TO AOV AN CE THE BUFFER 
122 ~ 01663 11 H TAO p~ 1/POl NTER TO THE NEXT PROJECTILE 
. ... '· - ? \ 6 '-'I.I 3113 OCA BU FTMP / UNLESS THE ENr.J i ~ (. !'. :;, 

! 2 2"' 01065 1113 TAO BUF TMP / OF THE BUFFER r 

122 7 2166 6 1273 TA D BUFL IM /I S REACHED 
122& 01bb7 761.10 SZA CL.A /IN WHI CH CA SE 
!22<:i ~1b7Vl S2QJLI J MP PRO LO P /lT 
123Z ., 1b7 1 5 21.17 JMP FIN I SH / QU!TS 
l 2 31 
• ... l' -. 
' r'. - · C 0lb72 7501 8UFS T1 DIStiUF+10 1 
1233 016 73 i<l 203 f)UFLIM , ~DIS8UF•17 5 

123~ 01 6 7 I.I 2 000 CHKOUT , CHE Ct'\ " 
! 2 3'5 
1236 ctb7 5 0000 RES E1, 0 /1'H I S IS Cf\ L.LEO TO SET THE POINTER 
! 23., 01671> 1323 TA C' MRE S /( AUT01b) TO TH E NE XT FREE SLOT 
'. 2 3 A 21h7 7 3321.1 DC A Rt:S CNT / FOR A PRO J ECTI1. E LAUNCH, 12 POSS IRLE 
123q 
l?. " 7 0\720 132~ io!ESLOP , TAD l< E. SPN T / MOVE THE POINTER TO THE NEX T SLOT 
!2 ''i 21 ; n 1 1 l 1 e TAD P5 
12 4 2 >l l 71)2 3325 OCA RE.51-' NT 

f · l2 "3 <:i i rn3 1325 TAD RESP"l 'T /f.IE STE IF AT ENO OF BUFFER 
i 2 <.I w el 701.1 12 73 TAO !:lUF L I M 
! 2 .. s ~1 7 8 5 7bl.l0 SZA CL A 
12 ... ~ ct 7~~ 5311 JMP RESCOf\i 
12 ... 7 (". 17 CZ7. 1272 TAD euFS T 
l;:: " 0 il17 H~ 3325 l1C A 1-1 ESPN T 
12'-9 
125 ;' 01 71 l 1725 RE.SCO N, H D I R!:. SP NT /FI ND A 110LE YET? 
125 l ;(; 1712 7650 St~ A CLA 
l?S?. l \ 7\ 3 5317 JMP Rt::SF ND / YE S, SET UP AUTO lb 
! 253 it 17 1 l.j 2 324 !SZ Rt SC NT / NO CO UNT 
1? 5'-1 21715 530"1 J (><.P 1-<tSLOP / ANO TR Y AG AIN 
125~ \) 1710 7 402 HLT /N O HOLES AT ALL? 
l25b 
1257 0171 7 7 01.10 f.IESF ND I CMA /BACK iHE POI NTER FOR AUTO INDEXI NG 
12Se 0172Z ,132 5 TAO RESP i-JT 
!25'1 e1;21 3016 DCA ~ U T0 16 

1 ~ ~ ;- 21722' 5b75 JMP I RES E1 
12 bl 
l 2" 2 0l723 7764 ..- MRES, •-i I.I 

12 fl 3 01721.1 VJ0vJ121 RE SCN T1 e 
12 ,, <.I ~ 17 ?5 0Q\ 0 1'l RESP"-iT , © 
1 2~5 

1?. ~ti ~ 1 726 0000 SE TBUF, 0 
l 2 b 7 0 \ 727 70 40 CMA / TH IS ROUTI NE IS CALLED FROM THE 
12 b il ~ 1 7 3 iO 12 72 TAO ~UF ST /S TA RTING SE QUENCE TO INITIAUZ!:: ALL 
12 l:i 9 01731 301 0 DCA AU T016 /TH E BUFFER POI NTERS AND so ON .. 
1 27'1 01 7 .32 12 72 TAD euFS T 
127 1 217B 3 1 13 DCA 8UF TMP 
t 2 ., 2 0 1 7 31.1 1272 iAD BUFS T 
12 73 0 1735 33 25 DCA RE.SP NT 
121 .. e 1736 1272 TA O BUFST 
1275 01737 33 a7 DCA S!:.TPN T 
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. ~,. .......... ~ 
- ... 

1276 ;; 174" 3747 SETI.OP, DCA I SETPNT 
12 7 7 c\741 2347 ISZ St:TPNT 
1218 :t 114 2 1347 HD SETPNT 
12iq {. \ 7 4 3 1273 TA D 8UfL!M 
12 a 21 cl 7 .. (j 7 6 •!\) SZA CLA 
12 .s 1 01745 53 40 JMP ScTLOP 
1282 017'<6 5726 J MP I SETBUF 
128 :~ 
1 2811 2 174 7 000'11 SETP'iT, 0 
12 1:1 :, 



I SPACE i'JAR 

I 21:'b 
1?57 
~2~5 
12 & ::) 
l 2 '<Z 
1 2 ::i I 
12:; 2 
12c,3 
12 ::) l.i 
!2~5 2000 
l 2 q !-
1? '17 ~ : 2 ,, ,: l 00C'J0 
1 2:.,;. z 2 e?, l 1fil2 2 
~ ;;gg l 2l 02 764 0 
l 3 ~ l <1 2 ~·"1 3 5232 
1.B! i> .? 00'1 i 02~) 
1 37. c' !' 22' 1 5 7b tlO) 

I 3 '.' 3 <!22~1' 5232 
1 3; .. 
1 3 '.'." :;,200 7 111 Vl 

\3~~ n.-Hc 7 04 1 
1 :S::'7 z 2 :·J 11 102 6 

' 13?8 Z.2lcll2 7510 
13 z ::i •P 1-'1 3 7 04 1 
i 31 ;' Z ~ J 1 1~ l 2btl 
I 3 l; t 2 y; 1 s 7'1 'li0 

l 3 ~ ~ V,?.£ \"' ':i232 

1 3 l 3 J,2017 1 1 1 1 
L~P Z2~ 2iJ h l4 1 
131 5 0 ~'~ ? 1 1021 
l 3 1 t:> 02•)2 2 7510 
1 3 17 0? ·:V3 7 0" 1 
l 3 \ I> Z2?2U 12~4 

1 31 q 0 2 ;~2 5 77 WIJ 
l 3 2 ;; 0?.'12t> 5232 
13 21 
1V2 Z,2'l 2 7 11 0 7 
1323 022' 30 31:120 
1324 02e. 31 426':l 
13?5 

I 
I 
I 
I 
I 
I 
I 
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THIS HERE NO~ THING CHECKS THE COORDINATES OF THE MOST RECENTLY 
DIS PLAYt D PRO JECTILE ~GAINST THOSE OF THE SHIPS ON THt SC REEN, 
IF w! TH A COLLISI ON LI MIT A HI T IS RECORDE D AND THE LIFE 
CO U"' T OF THE PROJECTILE ZEROED TO REMO VE IT. A HIT SHIP 
IS SUITAR LY FLAGGE D 

•2~H!0 

('!\ 

TAD o~.E FLG 

SZA CLA 
JMP cr.r::co<c: 
H O 01\EQUT 
SZA CLA 
JMP CHf.CK2 

TAD PRO X 
CIA 
TAD 0"'EPE X 
SPA 
Cl A 

TAD LIMIT 
$ 1·\ A CLA 
.)MP CHECK2 
TA D P>, 0 Y 
CIA 
TAD Or--EPEY 
$i)A 

CIA 
T 6.D LP'IT 
Sh A CL A· 
JMP C'"'E::CK2 

TAD MEXP 
DCA Or-EOUT 
JMS CUTOUT 

/HE RE TO TEST FOR A PROJECTILE HIT 
/C ANT HIT SOMETHING IN tl'f PERS PA CE 

0 

/OR SOMETHING THAT'S BEEN HIT 

/CHEC K X COORD INATES OF SHIP ONE 
/ANO PROJECiILE 
/TMIS SORT OF THING IS wHY THE 
/COORDINAT ES HAVE TO BE MAINTAINED TO 12 
/ tllTS 
/CLOSE ENOUGH? 

/IF X !SN ' CLOSE ENOUGH THEN NO HIT 
IX HAS CLOSE ENOUGH, HOw ABOUT V? 

/DEPOSIT EXPLOSION COUNT IN ONEOUT 
/ALL THAT IS NECESSARY 
/REMOVE PROJECTILE 

"'·"'·· 
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.... ....... 

~' 
.... 

... ~"" 
132b 
1327 
! 3 ?i' 02 i.1 32 1035 CHECK 2, TAD Twor LG /NO HIT ON NUMBER ONE, TRY NUMBER TWO 

1 ·3 zg ;)? .3 33 7 1'l1\') SZA CL 4 

t3 30 ;) ?. 0 3l1 5 600 J MP I Ci-<ECK /BUT NOT IF IN HYPER SPAC E 

1331 0 2 0 35 10 33 TAD TWOOIJT / OR IF A \.. R E.~OY HIT 

1332 zn3b 76l10 SZ A CL. A 

1333 0203·7 %0\:1 J MP 1 CHE CK 

13 311 
l 3 3 'S 0 2 ~ 1.l ;J 1110 TAO PROX /C HE.CK X'S FIRST 

133b 02B41 7 0111 CIA 

13 3 7 ·;;,2 e. 1.12 10 " i TAO HOPEX 

13 3 8 02e•l3 75 10 SPA 
/GET ABS OLUT E VALU E OF DIFFERENCE 

1339 02\'J l.4 1.4 7 0~ 1 CIA 
,, 

l 3 '10 02 0 1.15 1264 TAD LIMIT /AND TEST MA GNITUDE AGAINST PROXIM:tTV 

u1q 02 0 Ub 770 0 SMA Cl.A /LIMIT 

\34 2 c2Cll7 5600 JM P l CHECK /NOw HE:RE NEAR CLOSE 

13 1.1 3 
\ 3 l.IU ~~ ~ S t~ 1111 iAD PRrJ 'f /NY AH, NYAH 

i3 :.l5 ;1 ~2 zs 1 7 0 ll l CIA 
/T RY TH E 'I, 5 

U4b ;i ns2 1 0 42 T 1\ Q T"O PEV 

' 
13 1.t 7 02~5 3 7510 5PA 

13 l.l A 020 51.l ;01.11 CIA 
I ABSOLUTE VALUE OF DIFFERENCE 

13i,j9 02 0 55 12b I.I T Al) LlMI T 

1350 0 2 1o si:i 7700 SMA CLA 

13 5 l 02 (C 57 51,~iil JMP ! Cht:CK /CLEAN ~nssi 

1352 
1353 02<Jb\?· \ H'l7 TAO ME. XP /HIT ON TWO - E"'D EVERYTHING tlY SETTING 

1351.t i1l20b1 3 ;'.13 3 uCA Tl'IOCJUl /TWOQUT TO NON•ZERO EXPLOSION COUNT 

1355 02~62 42b5 J MS CUTOUT 

t3So 0206 3 5h~0 JMP I CHt:CK /EXIT AFTER DESTO'fING PROJECTlLE 

1357 
135 p, Z?.0b li 71,6 0 LI MIT, ~ 12"' 

/PROXIMITY LI MIT FOR WHAT COl'<STITUTES A HIT 

1359 
13/:1 0 02:Cb 5 000 '2' CUTO tJ'T, v; /TH IS ROUTINE ZEROE;) OUT THE MOST.RECENTLY 

136 1 IU2 0b b 1132 TAO M4 
/OISPLA'IEO PROJECTILE 8'1 ZEROEING THE. 

13 62 02 0b 7 1113 TAD BUF'TMP /COUNT 

1 363 <12itHl 327 3. OCA CUTPNT 

1361.l 11 ;>Iii 7 1 3b'l3 OCA I CUTPNT 

i3b5 i1l 2 0 72 56b5 J MP I CUTOUT 

13 66 
1367 i1l207 3 i1l000 cuTPNT, ~ 

13b8 

_ __ __..~!ttt:i!'#tU".'~~'"":"~.-.. · ~....:-----·--~ · _,, ___ .,. ___ .. '";:~· : r ' -· •W·."."'. ·~.'..l '\t" .Y;!"'• ¢~<"'.,·· · ~'-' '1. 



I 

13H 
l 3 7 :' 

1 .51 i 
1~ 7 2 
1 3; 3 
'3 7i. 
L~ 7 5 
137b 
l3 r 7 

13 €> ! 
l 3 ' 2 
13!l3 
\ 3 ~ .. 
l 3 ~ s 
\ 3 f, !" 

13" 7 
U o ". 
! 3E- <; 

i 3 "z 
\ 3 ~ l 
13~ 2 

: 3 'i 3 
~ 3 c: '
l 3~5 
13 ~ ~ 
l 3 g 7 

1396 
i 3 :; ~ 
1 i.i27. 
1 i.i 2t 
\I.I? 2 
1~z3 

1 ll ? (j 
1ll(5 
1;.; e o 
t (j ;:' 1 
la ;,» a 
1ll ;; 9 
1 u l r 
1 l.l 1 I 
l .. l 2 
l ll l 3 

SP ACE 'flAR 

z;: L i u P.00~ 

~ 22i 5 10 22 
2 2 2 76 76 40 
Zd 77 5674 
z .:>1 r'.0 1035 
i'.2 10 1 71:,1,1 0 
t21a 5b7i• 
7 ?.1~~ 3 1 li 2 0 
,;;> 11..:. 7 &4 0 
~ 2\?~ 5 r, 7:.; 
i'2~'1b 1 3 33 
'1 21'/;7 76411 
l?. l \0 5671l 

.:'21 11 1 0 2 6 
221 \2 70 1!1 
;>2 1~3 1'-1 41 
<2 11'- 751Q) 
.:2115 Hl 4 1 
7.2 1 16 1336 
22117 7700 
.:.:: 120 5671! 

? 2 12 1 
7. 2 l 2 2 
22123 
l2 1 2" 
~· 212s 
i:l 2 l 2b 
22127 
?2 130 
" 21 31 
0 2 132 
0 2133 
,, 2134 
.., ;:> l 35 

11'1?. 7 
7(/)1.ll 

H:Jil 2 
7510 
Hill 1 
13 36 
77 00 
567il 
1107 
3020 
11~7 
3 ;;, 33 
5!'17« 

I 
I 
I 
I 
I 
I 

PAGE 2e 

THIS ROUTINE IS C~ L LE D TO TEST FOR A COLLISION BETWEfN THE 
r ~ o SHIPS. THE COO ROtN ATES OF BOTH ARE CO MP ARED 
AN O IFF SuFFlC!~ N TLY CLOSE BOTH ARE DESTROYED 8Y SETTING 
Tri ElR EXPLOS IO N COUNTS NON•ZE RO. 

CO L. LI D, ~ 
/HERE TO TEST FOR COLLISION 
/ NO TES T I f EITH ER SHI P IS IN 
/ HYPERS PACE OR EXPLODING 

TAD ONEfLG 
SZA CLA 
J MP I COL.LIO 
TAD hOF LG 
SZA CL.A 
J MP I COLLID 
TAD O~ECUT 
SZA CLA 
J MP ! COL.LID 
iAD TwOOUT 
SZA CLA 
JMP I COLLID 

TA O ONEPEX 
CI A 
iA D T ~·OPEX 
SPA 
CIA 
TAD CC1LLIM 
SMA CL.A 
J MP I COLL. I D 

'TA D G ~, E PE'!' 

c. l "' 
TAO T'-'OP EV 
SPA 
CIA 
T /10 COLL.IM 
SMA CL.A 
J MP I COL.l..ID 
TAD MEXP 
!)CA ONEOUT 
TAD MOP 
DCA t..OOUT 
JMP I COL.LID 

/ 80TH SHIPS AVAIL AB LE FOR COLLISION 
/C HEC K X COORDINATES FIRST 

/GET ABSOL UTE VALUE OF DIFFERtNCE 

/CLOSE ENOUGH? 

/NOPE, FORGET IT 

/~ES 1 NOW TRY THE Y COORDINATES 

/GET MAGNITUDE ONLY 

/CLOSE ENGUGH? 

/YES, SET AOTH EXPLOSION COUNTS 

tY l ~ 

1 ~ 1~ ~2136 7 5 3 ~ COLL!M, •300 

• 
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1(j1 \ 022111 56514 J MP I ONERTN · ~ 
~ ~72 

11o1n 02250 Vl771 TlMOLJT, 7 77 

l (; 7 4 :~?. 251 1 H5 ONE.Ll IF I ONE.F\..G•i 1110FLG 

~" 7 5 (7,22 52 00 34 TwOl..ST , TWOFLG• 1 

. 
1 

~ ~ H 02?.53 ~~00 F<TN fl.G1 e 
114 7 7 022514 ?I b '21 i2l O<~ERTN, Ti>iOUP 

' ~ 

i ti 7 8 Z?.255 1~0e TWO!<TN, ONE SET 

t 419 022'S b 003 3 OUTLOC, TwOOlJi 

1 41 BJ 0225 7 7bi2l<J Mfi '( p I .. 20ei 

t 4" 1 

,, 

----·· ~ 
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,, 

1482 
l " 8 3 
\ 4 cl I! Q! 2 2 ':- QI '7'i100 VEESF:T, 0 

/HERE TO LIMIT VELOCIT'f COMPONENTS 

1 ll~ 5 2~261 71Z0 CLL 

! 4 ?,b 0 ?2h2 7 5 10 S? .A 
/GEi MAGNlTUDE 

l fJ 8 7 ~22 63 H ' 20 CML 

14 88 e2 2&1.1 e,210 AND Hr~1 77 /L.lMIT TO 177 

1 .... 8 9 0226 '5 7531' SZL CLL 

1 (I q~ <i 22bo 7041 C!A 

l " 'l l 0 2'?.& 7 Sbb0 JMP I VEESET /AND EXIT 

, /,j 92 
l liq 3 02270 0177 HMP7 I \7 7 

l 1.0 9 'I 
1 <i qs 3227 1 73 0 0 ONEEXP I CLA CLL /H ERE TO DISPLAY SHIP NUMBER ONE AS 

14% 02 212 h~ 23 TAD ON E'TKE /A N EXPLOSION 
... 

11< 9 7 iL 227 3 1.3 3 3 TAD lNCONE /FI RST ROTATE IT BV A GOOD DOLLOP 

1 ~ g~ ~22 7U 3~2 3 DCA 0"1E:THE 

14 q c; 02275 U7~2 J MS I IXPlHS /T HEN CALL THE. EXPLOSION GENERATOR 

\ 5 "'. ;.'. Z227b ~ '720 ! SZ ONE OU T /DONE WITH THE EXPLOSION? 

153 1 .z 2 2 7 1 5727 JMi? l i'iQ WT ~0 / N0 1 NORMA L RETURN 

1sz 2 
l 5 ~~ 3 <) 23 0 3 rne l !AC 

/YES, SET I NTO PSEUDO HYPER SPACE 

~ 1s 0 u 02301 3022 DCA ONEFLG 

1 5 :3 5 023 112 7 il0 1 lAC 
/DISABLE RETURN FROM H'f PER SPACE 

l S ? ., ~2 3 0 3 °5 :'.l 32 DU. ONEF'lN 

l '): 7 
15 .08 ~) 2 ,5 ~ 4 1~ I~5 T Al) TwO FIN /IS Nl.)Mof.R TWO STILL AROUND? 

\ 5 1:: :; Z:? 3 ;) 5 7 b 5!Z SNA CLA 

1 5 l (> ~?.32J6 5 727 JMP 1 NOWT WO /YE S 1 RETURN 

151 l ~2307 5731 JMP I TIE UP /NO, TIE BAl.. L GAME 
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151 ? 
15 U 
l '." i:.i ~23H1 7300 TWOE XP , CLA CLL /HERE TO DISPUY SHIP NUMBER TWO 
15 \ s ~' 2 31 1 1 IO 36 TAD hOTHE /AS AN E~ P LOSION. BASH IT AROU Nfi 
1~ 1 b ~I ?. :s 12 1331.1 TAO li\1CTw O 
1517 0 ?.S 13 3036 DCA noT He 
15\ A e 2 31 (j 4732 J MS I IXPDIS /THEN OI SPLA Y IT 
15 19 0 2315 2033 lSZ H iO OUT /DONE wirn EXPL.OS!ON'? 
152Z 0?.3 lb 5730 JHP I NOWPRO /N0 1 NORMAL RE TURN 
! 52 l 
15 ? 2 ~2 317 i 001 !AC / YES, SEND INTO PSEUDO HYPER SPACE 

1523 <J ?. 32!0 3035 OCA hOFLG 
152 ij '.-i?3 2l 7001 I AC /DISABLE NORMAL. RETURN FROM HYPERSPACE 

1525 ·Z2 3 22 3045 DCA T\'JOF IN ;? 

l 5i?h /C HEC K NUMBER ONE 
152 7 0232 3 1032 TAD ONEF!N 
1 '.:i28 2 d2i.I 7b4(c) SZA CLA /STILL ALIVE AND wEi..L 1 

1529 0 2.325 573 l JMP I ilEUP /N0 1 TIE GAM E 
! 5 ~-? 0?32h 5 730 J ~~ p ! NOl'IPR O I YES, CONTINUE ON 
153 1 22327 t l.l 3 6 NQ~<JTi,.;Q, TWODIS 
15 3? '.02 33 0 16 00 NOwPRO, PROD IS 
1 ~~3 ·~?.331 2523 TH.UP, NOWlN 

~ 1531.i 0233 2 21.100 !XPOIS, EXP()lS 
1'::-3S il ?.333 0055 I NCONC:, 55 
! 53!> ;12 ~3 /l 00 55 H1CT•i(l, 5 5 
1 '..'d T 



I SPA CE WAR 

i :do 
1539 
1 ~a v· 

15 '-11 
15 .. 2 
15 ll3 
1Sil4 
15 !.15 
15 r.ii, 
1 s u 7 240 0 
1 5 .. i'> 
1549 22~~0 ?!?21~ 

t55 0 <:: 24 0 1 1 '11'~ 
15 51 7'?. (.! " 2 32!5 0 

15 52 {; .:: IH13 1 '<Hl 
1553 i12 4~HI 3051 
l 5,54 
1;, 55 f.'.240 5 1 ~50 

1s5" r-, 2006 7 34 1 
! "IS 7 ·z ~ ~ t:-,7 1 :a /.I b 

l SSb Y'.•2 4 1 ~ 3 ~1 5 2 
1 s s '1 02 411 1 ~51 

15 h0 024 12 70'11 
l '.:>" l 024113 104 7 
t,, t- 2 !i) ~ 4 1'" 3¥>5 3 

15 ~3 
1 ')b (! 'i' 2 <.I 1 ':) 11 3 2 
1:; ~ 5 ~~21.ilb 3 ?.·54 
15 bb 
156 7 ,z. 2 !j t 7 104 6 
15bb \:124 2 1.1 U-152 
15ot1 i".12 1121 3 046 
1':l7 G '0 2 4?2 1 ;;Ju 7 

i ':ll \ ·;; 2 42 3 1Q' 5 3 
1 ') 1 2 .z 2i:i2~ 3 C'· 4 7 
1 :,13 
157 tj 1!1 2425 PHH> 

t 5 7 ':> !/1 2!.i2b 7 0 12 

1 "'7 I- e.2i:.21 701 0 

Q}_fD r>i2'130 1'3~3 

l '.:i 7 0 '~ 2 LI 31 7?. 0 ~1 

l:. 7 g 2?.4 3c 1e·1.11 
15~ 71 0?433 7012 
\S IU~ ((;2U 34 1 it 10 

c-s·i\ ~ ""' '?,. ,'.) (j 35 "31 7 ' ' - j 
T"'ii!3 ~) 2 "13" 72 00 

1 'i ~I.I rz 21.d7 2 v.is.:+ 
158S ~1 2U40. 5217 
1:; o~ ·~ 

i. 5 .".\ ·r 0 ?. C•l 1 2011 
i:; 8 f\ ~21.il.1 2 71.110 
15Fi9 02'4'43 560(1 

1590 
\591 021.iil LI 1050 
1592 ~ 21.11.15 3 t~ 1.16 

_,.J 
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I 
I HtR E TO UISPLAY T~E FIGU RE PO I NTED TO BY AUT010 AS 
I AN EX PL OSI ON . THI S WORKS THE S A ~ E ~A V AS THE NORMAL 
I DIS PL AY ~OUTINE EXCEPT THAT THE CC ORD l NATE IN CRE MENT S 
I Ak E l~V ERfEO TU R NI~G THE FI GUR E INS IOE OUT FOR S 
I A SO RT OF CLOBB Y EX PLOSIO N, 
I 

•21.H".· (~ 

EXPD !S, Q) 

TAD I AU T0 10 
DCA XhODS 
HD I AuT 0 10 
OCA \ITvJ OOS 

T Al) x T ''1 00~ 

CI A 
'T A 0 XONE. OS 
DCA DlXTE M 
TA D ¥ T vJQ l)S 

CIA 
TAO YON!::. OS 
DCA OI YT(M 

TAD MU 
OCA DI SC !\J T 

EXPU1P , TAD XON E1lS 
TAD DIXTEM 
DC A XONEDS 
TAO YONl:.O S 
TAO Dl-YTEM 
OC A YONEDS 

TAO XO NE OS 
RT!< 
RAR 
f'Jr.C 0 X L -;:;::::::::-
CLA 
HO YO NE!i S 
RTq 
RAR 
u :~S-Q.D.._9. Is .....--
CLA 
rsz DISCNT 
JMP EXPi.OP 

!SZ AUT011 
SKP 
JMP I EXPUlS 

TAD XTwOOS 
DC A )(QNEOS 

/ ~ER E TO DISPLAY A FIGURE I NSI DE OU T 
/ wITH THE POI NTERS AND COUNTS ALRE ADY 
/ SET UP BY F!LD!S OR TWO DIS 4 

/STICK NEXT TWO POIN TS IN TO L: NE 

/CA LCULATE I NCREM ENT THE WR ONG WAY 

/ AN O ST ORE 

/SA"1E FOR Y 

/ 4 OO TS I N THE VE CT OR " 
/C OU LD HA VE CALLE D THE OT HER 
/ VEC TOR GENERATOR I SUPP OSE 

/A DD X AN O Y INCREMEN TS TO Tt-i E RUNNI NG 
/TOTALS AND DISP LAY THE RUNNING 
/TOT~LS NOR~AL SI ZE 

/C OULD MA KE TWICE AS BIG ~y NOP•ING 
/THE RARfS BUT THE SCRfEN IS SMALL ENOUGH 
/AS IT 1 5 

/!)ONE 4 OOTS? 
/NO 

/DONE Ai.L VECTORS IN THE FILE? 

/YES, EXIT 

/ NO SWAP TO NEXT ¥AIR OF POINTS 



PAl..8'"°"7 
1111/'11 

fit.GE. 32•1 

I 
SPACE. wA.R 

1 ':) c13 
~2UUh 

\~5\ 

,. A.0 ·n..ioos 

\5q il 
22uu1 . 

3 0 u7 
ocA. voNtOS 

\Sos 
e, ;:1.1S 0 s2~n 

JMP t.xP01S+1 

l., g to> 

\ 'j q 1 

,. 
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1598 
1 ~ ~q; I 
1 b :1 ;1 I VEELlM I3 THE SCALING ROUTI NE FOR VE LOCITY COMPO NENTS , 1 t ::J l I THE CO MP'.J NE. NT S AR E SC AL.E. D TO R ~ MA l N I N THE RANG E 1ll0 l f:i'/·2 I TO .. 1(j0 . TH IS IS NE:. CESSA RY TO AV OID ASTRO NOi'"l CA L SP PED 1 6~ 3 I 8UILOu P ON THE SMA LL SCREEN , UN FORT UNA TEl. V TH E x AN D y 
11:> 34 I CO MP ONENT S ARE SCALED SEP ARATELY >1 H I Ct-i GI VES SLIGHT BUT 1 h :l 5 I NOTI CABLE DI STOR TIO NS I N DIAG ONA L fi..IGHT PATHS , IN T11 E 16 J h I N(J RM A, L, HEAT OF THE BA TT LE NO ONE WI LL REA LL Y NDTI CF., 1 b () i' I 
1 ~~ 8 
j h'A9 
lb ! {\ 0 2 4 5 1 000 0 VEEL.IM 1 0 I EN TER TO SCAl.E VE LOCITY HEL D I N I b 11 l:i2 r.1 52 32 72 DCA Vt E11L D / AC 
16 12 021.1 53 12 7 2 TAO VEEH LU " 16 13 ~l 2 4 Si.I 7 500 SMA / BRANCH FO R POSITIVE OR NEG ATIV 16111 0 ?. 45 5 5 2&3 ,] MP VHP OS 
1h1 5 i l? l.i 5 1:1 1 2 74 TAD HE MAX 
l f) j .., ~12 457 7 7'C0 S~A CL A / GREATE R TH AN MAXIM UM POSIT I VE.? lb 1 7 :.c 2uoe 527 '3 J MP vtE CLR / NO 
lb1 6 f, 24 61 1 ?. 73 TA !) VE EMI /\; II MEAN MA lClMU M ~JE G A TIVE - YES SET 1 6 t 9 0 2 4 1, 2 5 6 51 J MP I Vt ELI M !T O MAX NE. GAT IV 
l b 20 
16? 1 0 2 1.163 12 73 VEEPO S, TAO VE EMI N /GRE.~TER THAN MAX? 

/! 16 2? 0 2 464 771 0 SPA C:LA 
1 P 3 0?4 6 5 5270 J MP VE ECL R / NO 
1 6?. I.I t?, ?. 46 t- 12 7 (j TAO V~F.f"AX / YE S SET TO MA)( 
1.., 2 5 02 4 ('.7 565 l JMP I VE.E LIM 
1h 2 e 
1627 0 247~ 12 7 2 VEECL>< , TAO VEt::HL O I IT WAS IN RANGE AL.L AL.ONG lb 28 0 ;;>471 56'5 l JM P I VEELIM 
1 6 29 
l b 3 ~ f24 7 2 0 0e0 Vf.EHL D, Vj 

16 31 0?1.1 73 7b4 0 VEEMH1 , - 1 4 0 
1632 fl,1 2 1.i 7 4 (~ l I.I 0 VEEMAX, 1421 
1 n3 3 
lb34 021.17 5 0t:llil0 THEAJI, 0 /HERE TO ADJUST THE ANGLE TO A RANGE 1635 02/J. 71-: 7 5 Vl0 SMA /i£l•S5 0 OR 0 .. 360 DEGREES, TH!S IS l 6 .3 b ?i 2 iJ. 7 7 5:5 02 J MP ,+3 /NECESSARY TO INSURE THAT PUSHDOWN OVE.RFL.OW l t> 3 7 025:3 0 11 30 HO P55it / W I~L NOT HAPPEN I N THE SI NE AN() COSI NE 16 3!! 0 2 5 ~, 1 5276 JM P ,-3 nouTI NES, THIS SIMPLY TAKES THE AC !b 39 ~1 25 ;) 2 l l 4 1 TA 0 M55Z /MODULO 360 ~. NO EX ITS ! 640 0 25 3 3 7 50\:'.I SMA 
t b ii 1 0 25 0 4 5.3 0~ JMP .-2 
1011 2 e· 2 ~ 0s 113 0 TAO P550 /FOL.LOW IT THROUGH AND S~E IF IT DOESN'T l b4 3 0 2 5 ,1 b % 75 J 1V. P I THEAJI 
1 "114 

I\ 

-·-- ..-.-----~--·--·---· .,_,,.. 



./ 

1 f:. <l'S 
l 6;.; b 
! 0 t.O. 7 

l b .. ~ 
t 6 ""lj 

1 h )~'. 

l 6'3 I 
t bS 2 
1b5 ~ 
1 b S.:L 
!e ':lS 
H- % 
1b51 
1"5 0 
~ t) 5 q 

'b ~ ? 
1~s1 

lbb2 
lb':- :.< 
1 ~b !J 

l bo := 
l ;., ~ ~ 
p,~; 

lb ~ E, 

1 t: ? :· 

l ~ 7 l 
1~12 

11'73 
l l'l i" 
lb7 S 

1b71, 
1h77 

er.~) 
iof9 
I b 3 .~ 
lb 61 
!682 
1~83 
1 b ~ ~J 

lbcS 
16% 
1b.,7 
16 .:SFt 
l bf-9 
! b 'li' 
I b9 l 
l 692 
1o~3 

1 b':iLI 
i i,g:, 

l 0 ':If, 

S>'~ CE WAR 

2., J 7 0 ~HH1 

2510 l 34 2 
2 511 3 34 7 
2 '.l12 I ;HJ 1 
;:>S \ 3 3H'l<I 
?. ::; 1 4 "'7 .0 7 

:: 2., 1 5 11000 
.: 2) t b 1 .~ (j 3 

""" \7 
3 3 t.: 7 

.: ;J ~ 2 ;;: 7 0 {11 

.: 2::," l 3104 
:::h?~ 5 l l:, 

2 2':i?3 1 3 <I 5 
U5 2LI 3.3tl 7 
;: 2 ~ 2 5 7 \1 Q1 l 
Z ;:>S ?.b _q0<1 

;'. "5 2 7 1'13.:>:J 
t2530 1 3 (j l 
Z2531 4(17 7 

/2':l32 1347 
22'5 33 l.ll.l77 

Z25.H 1 3LI b 
P"i35 uo. 7 7 
US3o t 34 £j 

0~ 5~7 447 7 

,; 2 ':5 4 •' '5327 

;;2 s i.1 1 7337 
t2'.l42 7344 
;1 2 s i.j 3 7 .346 
'125!!4 7350 
~25.:15 735 3 
!251.16 7340 
;; 251.17 (.'!'10~ 

tt ~i. ll,'\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ONEwp, 1 

Tw0•1 I r~, 

NO\.! IN, 

PAL8•V7 111117 1 PAGE 34 

ONE OF THE SE ROU TINE IS ENTERED WHEN A WINNER I S OECLARED. 
THE AOD kESS UF THE VICTO RY MESSAGE IS PLACED IN MESS AND 
THE GAMCVR FL AG SET TO CAUSE A ~RAN CH TO JOBL OP WHEN THE 
DISP LAY CYCLE IS CO MPLETED. THE R OUTI~ E WI LL TH EN DIS PLA Y 
THE APPkO P ~IATE MESSA GE OVE R THE REMAINING Srl I PS I F 
ANY Uj\/TI L THE KEYBOARD IS MOLES TED OR TH E CL OCK RUNS OU T 
AND T~E N~XT DIS PLAY UPDATE CYCLE IS SET0 AT ANY RATE THE 
P~OGRAM wILL ~tA C M HE~E ONLY ~H EN SO MEONE HAS BI TTEN THE 
INT ERGA~ACTI C OU ST . 

3 
TAO MES 1 
DCA ME SS 
lAC 
DCA GAMQVR 
J MP I ONEw I i'-1 

0 
T AI) ME.52 
DC .A MESS 
I i<C 
() CA GAMOVR 
J MP I TwOl.oiII\ 

TAD '1ES<1 
OC A MESS 
IA C 
rJCA GAMOVR 

/THIS lS CALLED WHEN TWOFIN IS SET 
/A NO ONE FIN !SNOT. SET ONE TO VICTOR 
/ AN D SET GAMOVR FLAG 

/THEN R~TURN TO UPDATE CYC LE 

/ THIS IS CALLED WHEN ONEFIN I S SET 
/AND TWO FIN IS NOT 
/SET ALSO GAMOVR 

/GET HERE WHEN BOTH ONEF I N AND TWOFI N 
/ ARE SE T • 

/ NOBODY EVER REALLY ~ I ND S 

/ UP THE WINNER IN THE SE THING S 
JO BLOP, DS~ /THIS rs ENTERED FROM FI NISH ~H EN 

/ GAM OVR I S SE T AN D SERVES TO DI SP LAY 
/THE V!CT.OR Y MESSAGE ON THE S C Rt.E~ 
/ USING THE CHARACTER GENERA TOR SOMEWHA T 
/ FURTHER ON UNTI L THE GAME IS RC.S TAH TE D 
/ OR UNTI L THE INTERRUPT CO UNT OVE RFLOw S 
/ AND THt UP DATE CYCLE I S REST ARTED 

T Arl ME S\l 
JMS I MESOUT 
TA:) MESS 
J MS I MESO UT 
TAD MESS 
JMS I MtSD uT 
TA0 MC.53 
J MS I Mt SOU T 

FlNITO, JMP JO~ L OP 

Mt:S\11 1 

MES 1, 
~ES2 1 
MES3, 
MES4 1 

MESS, 
MESS, 

MtSS0 
1'1 t.SS 1 ,,,.-- . 
i~ f. SS2 

:~t:SS3 

ME.SS" 
MC.555 
0 

... 
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1697 
1 h9(3 I 
1~qq I THE FO LL Ow!NG t>RE. THE SINE ANO COSINE RO UTI NES CUST OMIZED 
17 ~~~v I r OR Ti" 1 S PRUGKAM FROM ANO!HER I lliORK EU ON~ CA LL EITHER 

l 7:' ! I SI Ne OR CCSlNE iNITi'< ANGL.E IN DEG REES IN AC. THE ARGUEMENT 
l 7 ~ 2 I IS REDUCED T>iROLiGH RECURSION UNTii.. BET WEEN 0-89 DEGREES 
17?i 3 I AND THEN A TABLE LOOKUP DONE TO OBTAIN THE VA LU E. IT TAK ES 
1 7 ::J IJ I UP A FAIR AMOUNT OF SPA CE BU T I T WORl<S JUS T FASTER 
1705 I T :-iA N SHEE P. THE COSINE CA LL. JU ST TRANSFORM S TH E ARG UE ME NT 
i 7 ~ ,.., I THROUGH SOME TRIGONOMETRIC GA RBAGE. AN D CALLS THE SI NE 
11 :n I f-iOiJTINE. NOTE THAT CALl.ING E 1T HER ROUTINE WITH TOO 
\ 7 ;'M I LARG E AN ARGUEME NT W!Ll CA USE PUS~OO i~ N OVERFLOW AN D THEN 
1 7(; 9 I ALL HE LL 1» I LL BREAK LOOSE, THE ORIGINAL ROUTINi:: FROM WHIJH 

l 7 1 z I THI S i<iAS STOl..f:.N HA D FULL WORD PR E C ISIO N~ 

• 

l 711 I 
1 7 l 2 
17 L'• 64 00 •641H!l 

t 7 11..l 
1 7 i 5 ~b/J ?,7' ~Mm S I NEP-i, fl\ II REAL.L Y CANT BRIN G MYSELF TO COMME NT 
1 7 1 b 0oi.:,H 32 5 2 DCA SI NARG /T HIS 0 IT ' S vE RY STRAIGHFOR WARD 
1 7t 7 ·j ') I.! •,~ 2 1 200 TAD Sl NEl N 
17 1 B '.'l':>4J3 3o53 DCA I SI NP SH .. 17 i :r ;l~ IJ s:)4 ? 253 I SZ SI NP SH 
1 7 2;< i., ~ ~· :, 125 2 TAD s I °'I AH G 
l. 7?. l Jl hi<V.b 7£11.IVl SZA 
IP?. 1.'>4"'17 5217 Jt'.P S l NNG 2 
17 23 
l 7?4 21::..; !t1 7 :51l0 SI NPOP, CLA CLL CMA 
l 7 25 2b1.11 1 1 2 53 TA O SI Nf'Sh 
172 6 2'li! 12 32 5 3 DCA SIN PSH 
!7 27 ~ f,£1 13 1b53 TAD I SI NPSl-4 
l 7 2 ~ Zbt.11 4 3 2 00 DCA SI NE Ir>< 
l 7?9 z i, .. 1 5 1? 52 TAO Sl NARG 
l 7 3;; ·i b" l h 5 i, ~ <) .J MP I S1 NEI N 

1 n1 
l 732 Zb IJ l 7 7 500 SI NN r;2, SMA 
1 73 3 \-161.1 2 ~ 5226 J MP SlNPOS 
173ll ;Jb4 2 1 704 1 CIA 
1 n s 0b 1J 2 2 4 201?1 J MS SI NEIN 
i 736 
17 57 Zbi.123 7 04 1 SI N r• E G, CIA 
17 36 llb4 2 U 3252 OCA SINARG 
173q 2)1,42 5 52 Hl J MP SlNPOP 
1 7 '1 0 
17 ;q <Jt>IJc b 1136 SINPOS, TAl) M2ou 
174 2 'i;h '1 2 7 7510 SPA 

17 !-' 3 36430 5232 J MP .+2 
1 7 "'<l .: h. .i 3 t 52?2 J MP SIN lli EG .. 1 
!74 5 0 b43 2 1125 HD P132 
l 7 <l I:_. ;,;b4 33 75 Hl SPA 
17" 7 \'.1b<l 31J 5 21+ 4 J MP S 1 Nf:L!<. 
17(j 6 0643 5 76 40 SZA CLA 
1 7 1.1 g eo43& 52 /J 1 J ~1 P .+3 
1753 '161.l 3 7 1122 TA O P37 
1751 ~b!ltle' 52 ? 4 J MP S IN NEG+1 
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1752 
175) 2., :I ii 1 12'52 TAO SINARG 
l 7 ~ .. .;~w. :J2 ' 1136 TAD M261.1 

1755 .: :,.,.;13 5222 JMP SlNNEG• l 
17 Sr-
1757 -~ ~ ... J .. 1125 SINELK, TAO p 132 
1755 ~'1 1.Hl'5 12b2 TAO SINTAB 
175q 2~~Ub 32e0 DCA SINE IN 
17!3Z ;: 0 .. ..17 16 i?JeJ TAD I SINE IN 
j7b! 2~"'SJ 325 2 \JCA SINARG 
l7 b2 ::: '=' "51 '52111! JMP SJNPOP 
1H3 



J~-.. -. 
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lH ':i 
1 7 ~ f.:. 21'il3 2 ('H~00 Sl NARG, ()\ 

l 7H ;1eLIS 3 b(j54 SINPS H, S P JLST 
17 !~ >\ lh .JS a Ol ~00 SI NL ST, IZl 
1 76Q Zb'+S S 0000 e 
1772· 201.1 5 0 <l 1-10 0 0 
1 771 Zb'i 57 0?l0@ e 
1772 ·(b460 ~vHH:l 0 
p 13 '2 !-, 4 b 1 00 00 0 
1 77 iJ 

17 75 /.b'4h 2 h467 SI NTAB, S!NE.5•1 
177b 
1777 ~' b "" 3 Ql~00 COSIN!, ti\ 

1 7 7 !\ ;;:~ 1.164 7 ~ (j 1 CIA 
17 7 9 ZbubS 1125 TAD P132 

. ": 17 8 ~ ~1;::6 6 11 200 J MS srnuN 
l 7 8 l 2b4"7 5ob3 JMP l COSlNl 

17~2 
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17 1:13 
178 IJ ; 

17 1' 5 21->IJ 7 z 121:0<:10 SINES, 1210 /1 
17% 20"'11 0~01 QI 1 /2 
17 e 1 Zb1.1 7 2 121 CHH "'1 13 
l He Ji;iu73 0 0 0 2 0 2 /4 
17 8 9 ~6 4 7 " 12100 2 0 2 /5 
17 9;3 ;:lbiJ75 200 3 03 / 6 
179 i 26i.;7b 0 riHl3 v:.3 17 
179 2 ;::~ "17 0004 04 /8 
1793 eo51.l (J 121005 es /9 
1794 eos2 1 000 5 05 / 1121 
1795 265<:1 2 1210~ 6 00 Ill 
17% 0 6 523 0 0 06 06 112 
1797 76'.:iJu 00 07 0 7 / 13 
1 795 :lbS::I S 0 e: VJ 7 07 114 
1799 365~".l 001 121 10 / 15 
1R2! e ~6507 01211"1 1 re /16 
18 71 1 ;'1'5 ! 2! ~011 11 1 11 
18 :i;,: v. 6 511 ~ 1211 1 11 / 18 
I BV. 3 26512 ~312 12 /19 
1 ll t.:.; ;> b ;, 13 0012 12 /20 
182:i z" 51 iJ :>i ro 13 13 1 21 
1 IHl b ?I: 51 5 00 13 13 122 

f 1p,7! 7 <:b 51 r, V11il l4 ! IJ /2 3 
l 8 2 ... ~ !:JS 17 '10 15 15 /2. IJ 
1 p, {) 9 i: !o s 2.? "l(il 1 5 15 /25 
1810 Z6521 0 v11 e lb /2b 
1 a 11 26522 0010 1 6 / 27 
lb l2 2 65 23 0017 1 7 / 28 
1813 2!>52t.i 01?, 17 17 1 29 
1B 1 ll i~5 25 0020 20 13 0 
181 5 J1,';i2b c:l~2fil 20 /31 
j h j b 7.;., 5 ~ 7 ~? 2 0 20 1 32 
1131 7 .:1'5 30 0 0 21 21 1 33 
1818 2!: 5 31 c;i,1 21 ;:>1 /31J 
ll'l q Z'-532 002 2 22 / 35 
18 2 0 065 33 0022 2;: 136 
182 ! <Cb5 34 002 3 23 137 
18 ;:>2 \C6 535 >H-~23 23 / 38 
1823 2·65% 0024 24 139 
162 1.l ~b53 7 0(')24 24 I 'i l1J 
1$2S il'!-'S ~0 t1ns 25 / 41 
\ '1: t> \) ~).) \ r~ 2 ·~ ;:i 13 /42 
\ ~· r. 'l' •'~ ~-l ~ ~\)~~ ?'::\ I Ii 3 
1 '') ~ e-.. ... H'l\13 N~ 2b ?b / 44 
\ ii 2q \" b'544 ~~ 2 6 21:1 /45 
1 ·"> 3 \11 ?. bSl.lS 7'~ 27 27 14b 
1 i)~1 ~~ b 5 4 b ;.rn 21 27 / !J,1 

f 
1 1' 32 z, f:l Sl.l 7 ~rn 2 1 27 / IJ,8 
1633 rc"1:i :,s e 0;;; 3e 3i!l //J9 

18 311 0b551 ¥10 30 30 /5':'i 
1835 10b5 52 003 0 30 /51 
1836 0 6553 eio3 1 31 152 
183 7 06551; ~031 31 153 
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I S P ~ CE WAR P.AL8•V7 1/1 117 1 PAGE 37·1 ~......_ . , 
l ?-5:: -.. -· -- 21VI31 31 /54 ......,.~ , __ '.) :>'.) 

ld'i ~ '=' 55., e0~2 32 iss 
- ~ 

~ ~ ~ _; ~· ~ :, ~ 7 (~0 '32 32 / 5F, 
' ~ ' f : e ""' .. t., ·"Sb~ (~ v) 3?. 3d /'; 7 
1r...;2 <:e561 l-l"13 3 33 /:i& 
i 6 ~ 3 2c5b2 003.3 3:3 /59 
1 ~ !. '6 ;;6563 0033 33 /60 
1~ 4 5 2656ii 0333 33 /bl 
l '°>wl. ~">56 5 Vl03t.I 31.1 /b2 
1 ~ ~ 7 ? ., S "i b 0e3u 31.1 / o3 
1 A :.i,:; lb% 7 0e31.1 31.l / 6 1< 
! £-:.i9 I. '=' 5 i e VIZ3:i 35 /6 5 
1B5z ? I. 5 71 0 035 3') /6h 
l i' 5: /6 5 72 0 0 35 35 /67 
1rs2 21, :,13 ::l035 35 /68 
l i' 5 3 < b 5 71.1 003 5 35 / 69 
: 6 5 '- 2 ': 5 7 5 vi03b 36 I 70 
li' 5:; ~ .., 'S 7., 0036 ~b 17 t 
l ~ ~'"' ~I:: 'j 7 7 '"1036 3 6 17 2 
l c '.: 7 ~ b ~ ~'.?. 0236 36 17 3 
~ ~ t; ... 
" c ~· c z bo '1 l 0~36 3b 174 
L-'." 5 q ,) "., ,1 2 ~Q13b 36 175 
1 f- ~? ;:· ~., ;1 3 00 37 37 176 

{ ! c ~ l ~t-"Z~ V>l:3 ';' )1 17 7 
1 .';..;.. -? ;:: I, h :~ 5 0037 37 171': 
1 ~ ~ .~ ; '..-'l 2 b 7i0H 37 /'7 '1 
: ~ ~'- 2~e;? ~C? 3 7 37 1 80 
1 6 e:; i:frc-t ;~ ('.' ;j 3 7 31 /81 
~~~~ ? hi:, i l ?l037 37 /82 
1 ;, '; 7 : "': i 2 N137 37 / 8 3 
! e i.,.;, ..:: "., 1 3 0037 37 /84 
1 r~ ~ :; ;; b b 1 I.I 0037 3 7 /b5 
1 ~ 7 / "' (, b 1 '.J (J,0 ~ 7 3 7 /8 6 
~ E 7 1 ~hlh fl037 3/ /67 
! El 2 •, t: l ., V.HJ37 37 I/:! I', 
•i<n >,6 2 ,, 011l37 37 /89 
l ,:\ 7 (; 

' 



I SPACE WAR P A.i_s .. v 1 1/11/71 PAGE 38 

1 a ts 
11;7 h 

11' 7 7 ZO e21 2' 0 ~lei MUL TI , 0 /T HI S IS STANDARD SINGLE PRECISION 
l f. 7 5 l':lo 22 71 00 CLL /MU LTIP LY ROUTINE WHICH WAS ONCE 
l 8 l q ,:b~2 .5 751 iiJ SPA / USED. PVE. I.EFT IT IN SINCE 
l &8 .; ('~t-2~ 7 061 CMA CML IAC IT liE RE I:; LOTS OF CO RE LEFT OVER ANO 
1 8 s: ~bb25 3271 l"JCA MULMPl /MAY BL E SO ME. DAY I'LL NEED IT TO PU'I' 
t&e? Zbb26 32 72 DCA MU LM P5 /I N A SUN OR SO ME THI NG. THIS IS THE 
1&n ('.1)627 1621 TAD I MULTI / STANDARD DEC . SUflRDUTINE WITH DIFFERENT 
i .:;a" ~b63J 7450 SN A /LABELS 
l d 8 r;, ;: t> ~ 31 5255 JMP MLJLPS'.1+2 
1886 l'bb32 75 10 SPA 
1857 21-b 33 7061 CMA Ct'· L. IAC 
1 5 e-"' ;: 6 b 3 (,j 3273 I) CA Mi.JLl'P2 
i oi'l9 ~bb b 121e TAD MUL. T f<R 
189? :.' i)b 31> 3274 DCA MlJLt'P3 
l ~ g l 
! 1:>'12 ,:: ., t'3 7 1 2 7 l MULMP4 1 T A() ML;LMP1 
15'13 ;<ti e :.10 7V'10 RA~ 

!eh : ~ ~ h ~ 1 3271 DCA MUL''f' 1 
1 6q 5 ::.,b:J2 1272 HD ~·L;LJ.1?5 

1t'4 t- (;b6·:13 743~ S Z L 
lf97 ,; 6 6 I.I" 1273 TAD MU LMP2 
1 ~ c E l":>b-15 71 tv'I CLL RAR 
1599 :3b!:il!oi 3272 OCA MULl"P5 
197. :' ;: !)i,1.11 22 7 i.I I.'JZ 1-'.LJLc' ? 3 
l 911 261,50 5237 JM? "1..:L ""? " 
~ q / 2 ~'>i651 1271 TAu ~Ul. •v?l 

19'3 ~t-e52 7"' 10 
J:( "" 1q2 .. ;lbb53 7 430 MULPS~J I SZL 

1925 ib654 5261 J MP Ml.JLC'1P 
1 nb Zb.,55 3271 OCA 1-'uL"'·P l 
1q7; 7 21-'i Sb 1272 TAO l'L:Ll'P5 
1i.;zo Z;b 1-.5 7 2221 MULMPZ, ISZ l'uL TI 
1 q ,. q Z.'>660 %21 JMP l .. 1vL T 1 
l q 1 ~~ 
1 9 ! 1 <l6b b 1 71IJ1 l-IULCMP , CMA CLL !AC 
1912 01::':l6 2 3271 DCA MULT"'.P 1 
l 'i l 3 26b63 127 2 TAD l<IULl"P5 
1q1 I.I 26664 7 040 CMA 
l G l 'i Zeb65 7 I.I 3l~ SZ L 
19lb 0bbbb 7001 IA C 
1g 17 06!>6 7 5257 JMP "'ULl"PZ 
!91i:l 
1g1 q •H1670 77bU MULTHk, 77':i4 
1 '127' 01:-6 7 1 0~00 MULMP1, ~ 

1 q,;i i <"1'b12 QHHH3 MIJL MPS, ~} 

1c22 Zbbi3 0~1'10 :~ULMP2, ~ 

'q?3 ?b i:J 71.1 ~VJ \'!Vi MULMP~~, ~ 

' l 9 r::" 



I 

197t'. 
1973 
l q 1 u 

1q75 
i97e 
1977 
1978 
1 9 79 
19 8(1 
198 1 
198 2 
1983 
1984 
1985 
1986 
1 C)8 7 
1 988 
1959 
1990 
1991 
19 92 
1993 
1C)9 ll 

'" 1995 
1996 
1 9 ~l7 
1 9% 
1999 
200~ 

?. 021 

2003 
;:001J 
20<i5 
20 1:1' 
?. 0 \H 
2~ ·Z8 

{'"2c0'9 
"--t:'l1"0. 

2 0 1 1 
2012 
2013 
2014 
201 5 
201b 

Aai.L 
~·~'~}~ 

?1'12 "1 
202 1 
2322 
?023 
?3"21J 
2;;25 
2020 

SPACE :.JAR 

07000 (11000 
070 ~31 3330 
07 00 2 173 0 
llJHJC3 7012 
07004 7012 
217005 7012 
07V.lC6 4216 
0HHH 74111! 
07010 5600 
0Hl11 1730 
0H11 c 2330 
07013 4216 
07014 5202 
Ql70 15 5b00 

e1e10 eee~ 
0 7017 ~33'1 

1ne2~ 1104 
on:21 1330 
Ql7022 3335 
~ 7C23 HJIHl 
07e24 3S32 
Vi7025 173:> 
0 7026 2335 
'!J7C27 71J50 
07030 5274 
e7 e31 3327 
V,7~32 1333 
tl7v3 3 3331 
0703ll 1323 
07035 3326 
Vl 703h 1322 
07037 6303 
0 hJIJQl 1'321.1 
~)701.11 3322 
0701.12 1327 
0701.13 7104 
\370144 3327 
07Q'<j 5 71.120 
010 46 5255 
~H047 132 b 
i.)7050 6317 
07~51 7300 
07052 1327 
0705 3 7650 
07054 5263 
~7~55 1326 
e10s1:i 1325 
07057 3326 
~7060 23~1 
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/GENERAL PURPOSt SYMBOL GENER~TOR 

I 
CHARS, 

I 

0 /ENTRY TO PLOT CHARACTER STRING 
DCA ADDR /STORE STRING ADDRESS 
TAD l ADDR, /FETCH DOUBl.E CHARACTER 
~ T R '°/SH l FT 
RTR I 
RTR I 
J MS CHAFI 
SKP /NORMAL 
JMP I CHARS 
TAD l ADDR 
lSZ ADDR 
JMS CHAR 
J MP Cl'1ARS4-2 
JMP ! CHARS 

FOR FIRST 
CHARACTER 
/PLOT CHARACTER 
RETuRN •• SKIP 
/TE RMINA TION RETURN •• EXIT 
/RECALL DOUBLE CHARA CTER 
/ADV ANCE STRING ADDRESS 
/ PLO T CHARACTER 
/NOR MAL RETURN •• REPEAT 
/TERMINATION RETURN •• EXIT 

CHAR, , 0 /ENTRY TO PLOT SINGLE CH ARACTER 
AND K77 /M ASK OUT UPPER BITS 
CLL FIAL /MULTlPLY CODE BY iWO 
TAD TABLE /AOO TA8LE BASE ADDRESS 
DCA POINT /CONSTRUCT POINTER TO 24•BIT CODE 
CMA /INITIALIZE COUNTER FOR 
DCA COUNT2 I TWO PLOT WORDS 
TAD I POINT /FETCH FIRST PLOT WORD 
ISZ POINT /INCREMENT POINTER FOR NEXT ONE 
SNA /!KIP IF NOT SPECIAL CHARACTER 
J MP SPCHAR /ELSE GO PROCESS IT 
DCA CU RPL T /SAVE CURRENT PLOT BITS 

XPLOT, TAD KMb /INITIALIZE b•BIT 
DCA COUNT6 I COUNTER 
TAD.YVALUE /RESET Y TEMPORARY 
DCA YTEMP I VALUE .FOR CHARACTER f1 n 
iAD XVALUE /OUTPUT CURRENT n q;,-~ 
DXC DXL I X•VALUE TO CRT,---~ 
TAO XINCR /INCREMENT 
DCA XVALUE I ABSCIS~A 

YPLOT, TAD CURPLT /RECALL CURRENT PLOT ~ITS /" 
CLL RAL /GET NEXT BIT _,/' 
DCA CURPlT /SAVE REMAINING PLOT BITS 
SNL · /SK!P IF POINT TO PLOT ' 
JMP CNTINU /ELSE JUMP AHEAD ~ () n ~ jJ _, .O~., 
TAD 'f'TEMP /OU 'f PUT CURRENT -- . c&-~ y / ~ Cfr~ . 
g~; ~~t ~~~E;;-1 ~ y .. vA1..u~/T_9---'-R'r '---- \JJte_. · 1?. 01L0V~o5'(J~DJX("Cf,055.J) 
TAD CURPL T /RECALL CUR-RE°NT PLOT BITS v . 0 · 
s NA c LA Is KI p IF p 0 INT 5 REM A IN ING . I b 05 ~ D I Ly ' 
JMP ~! ROEND /ELSE WORO IS FINISHED :r-.l. J(.Q ~0· r' ""Z.._ ~~ J'lf"''i"".. 

CNTINU, TAD YTEMP /INCRE MENT TEMPORAQY ~~ ~ ~ ~I q~I~~ 
TAO 'f!l\CR I y.,VALUE FOR NEXT \:Jlv\Y .,...y 
DCA YTEMP I CHARACTER STEP 't'-\ r..I 
ISZ COUNTb /S~IP IF 6 BITS PLOTTED .'Lii 1'. . 

0M\JI 



f . 

I 

2~2~ 
2028 
2i.2q 

SPACE WO 

07~&1 
07el62 
070~3 

5242 
5232 
2332 

PAL8•V7 1/11171 

JMP YPLOT 
Jr-1P XPLOT 

WRDENO, ISZ COU~T2 

/ELSE PLOT NEXT ONE 
/GO ,UPDATE X•VALUE ' 
/S~IP IF ANOTHE~ BIT WORD 

- - --- ---- .~-=--'-



I SPA CE WAR PAL.8•V7 1111171 PAGE 41 • 
• 2 0 3~~ () HJ64 5270 J~P EXIT /ELSE EXIT 

..............._ ......, 
20 3 1 0 rv.: 05 1735 TAD I POINT / FETCH SECOND AIT WOR D ~ ..... ~ 

;:i 1-n2 0 7? 6 b 71J40 SZA /SKIP IF NO PLOi PO INTS 
... """'·.-. ..• .., 

.... . 
20 33 ~7 2 6 7 5231 JMP XPL.OT .. 1 /EL. SE GO PLO T iHEM 
20341 '(.17 070 1322 EXIT I T.A 0 XV ALUE /INCRE MENT ABSC ISSA 
2 ri 35 v.J hJ71 1 324 HI) X1NCR I FOR SPACE BETWEEN 
2(n 6 !;J'7~ 72 33 22 OCA lC VAL.UE I SYMSOl..S 

2 0 37 ~:17 0 73 5616 J MP l CH Al~ !EXIT FROM CHAR 
20 33 I 
20 ;sg 0 70 74 1735 SPCHAR 1 TAD I PQlf';T / FETCH TRANSF ER VE CTO R 
20A 0 0 79: 75 3335 DCA POINT /S TORE AS ! NDIRECi ADDRESS 



I 

?. ~; 41 
201.12 
2('iU3 
2?Ull 

2C'<5 
2 01'b 
204 7 
2 ~1.18 

2t349 

20 51 
2vJ'.l2 
20':l3 
21'.1511 
2055 
205b 
2057 
2;J58 
2359 
2 06 ~ 
2061 
2~b2 

?.063 
206'1 
?.r16 S 
2 06 6 
2~.., 7 
2 0 eB 
2 0 69 
2viH1 
2071 
?. ~ 7~ 
2073 
2;:J 7 4 

SPACE WAR 

070 7b 57 35 
'07077 1321.1 
07U?i0 71 0b 
@7 1~1 52 HJ 
~171 ;112 1320 
07103 3 32 2 
07 104 1325 
Vl7105 710b 
07106 7145 
IJ'f107 132 3 
Ql 7110 3323 
07111 561b 
"'17112 132 0 
~fi .113 3322 
07114 1321 
~J711S 5310 
07 11b 221'> 
0 7117 56lb 

<i T 12.i 0 000 
~) 7121 0327 
Q17 l 22 ~H'l0~ 

01123 ee00 
07121' 000b 
'{;71?. ':':l :!1010 
"1 7126 0000 
0 7127 0000 
:H LHl 00eei 
07131 0000 
07132 0000 
07133 7772 
07134 0077 
~7135 e eJ00 
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JMP I POINT /GO TO APPROPRIATE ROUTINE 
SPACE, TAO XlNCR /FETCH BASIC ABSCISSA INCREMENT 

CLL RTL /MULTIPLY BY FOUR AND 
JMP EX Ii I I GD CREATE SPACE 

CRLF 1 TAD INITX /"CAR RIAGE ~ETURN" RESETS X 
DCA XVALUE I TO ITS ORIGINAL VALUE 

LF, TAD YlNCR /"LINE FEED" 
CLL Ril I DECREMENTS THE 
CLL CIA RAL I YMVALUE BY 
TAO YVALUE I EIGHT SCALE 
DCA YVALUE I STEPS 
JMP I CHAR /EXIT FROM CHAR 

PE5ET, TAD INITX /"RESE T" RESETS 
OCA XVALUE I X AND Y TO 
TA D !NITY I THE!R ORIGINA~ 
J MP RESET~ 2 I VALUES 

TERM, ISZ CHA R /TERMINATE CODE CAUSES 
JMP l CHAR I EXIT TO P+2 

I 
INlTX, 0 

327 IN I TY, 
XVALIJE, C1 
YVALUE, 0 
XINC~, b 
VINCR, 10 
YTE MP , 0 
CURPLT, 0 
ADDR, 0 _. 
COUNT6, el 
COUNT2, 0 
i<M6, •b 
K77 1 77 
POINT, fll 
I 

/INITIAL )( .. VALUE 
/INITIAL Y•VALUE 
/CU RRENT X•VALUE 
/CURRENT Y•VALUE 
/BASIC X INCRE ME NT VALUE 
/B ASI C Y INCREMENT VALUE 
/TEMPORARY Y•VALUE 
/CU RRENT PLOT BITS 
/CURRENT STRING ADDRESS 
lb-BIT COUNTER 
/2•1-iORO COUNTER 
/CONSTANT FOR COUNT& 
/CH ARACTER COOE MASK 
/TABLE POINTER 

~· 
--
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I SPA CE WAR PAL6•V7 1/11171 PAGE 43 .. 1 
-.., 

''-.,, ... 
2 1 3f2 e1223 6 15 1 61 51 I z 
;i 1 3 ! 27224 45« 3 «51<3 
2 l 3 :? 0 7 22'i 774 1 77 /.j1 I " 2 i ~ 3 27226 0icrn e, 
2 l :s a 072?7 ~204 204 I \ 
2l~ 5 e1 2 30 1 i:':2 0 102 0 
2! 36 0 723 1 a 177 417 7 I 
r. 1 3 7 07232 0 000 0 
?.13 & 7; 7233 0436 4 3 6 I -
?. l 3'=l 272~'> 1(}400 400 
?1~0 >;7 235 17l0'30 0 /SP ECIAL CHAR ACT ER ( 3 7) 

2 1" l (17236 7112 RES ET / RESE T 
2 l (J 2 27237 00 0 0 e / SPEC I AL CHl<RA C TE~ ( llB ) 
2 1 :.13 0 7 ?.llC 7 0 7 7 SPA CE / SP ACE 
21 -4 ~ ;') 72111 '5600 5 6 00 I I 
2 l l.15 C724 2 0 00 0 0 
?. ! 41> ~7243 03 0 3 ~~0 3 I II 

; : ;;+ 7 , ~7 2 "'~ vie: 17l0 0 

?.1"8 e 12 i.1 s 1a 77 1 4 71 I # 
? l i,l<j ~ 7 246 7714 7 7 1 'I 
? 152 r.172 47 ?277 2277 I MARKER 
?. 1 5 l •l7 2 s a 220 0 ?.200 
2152 i72'5 1 231 3 23 13 I x 
2153 ;H2"i 2 ti'l b 2 bL!6 2 
2 15~ 27 1!53 7 7;7 7 777 I BLOCK 
2 15 5 (l 7 251.1 7 777 7777 
?. ! Se . P255 0 3 00 30 0 I . 
? 1"i 7 272'56 0000 (IJ 

;: 158 ii 7 2 5 7 3 641 3b 4l I 
2159 0 72 6"~ 000~ ~ 

216~ 072&1 ll 136 £J l3b I 
216! 07262 01?00 Qj 

?. ! b 2 Z72o3 iHJ ll 0 i.liiliH'I I UN()!:RSCORE (52) 
2 t ~ .s ~72bl.I 4 eu0 .:. 0 40 
?. ! b,IJ ~ 7 26 5 1 iLJ34 10 34 I + 
21 65 0 72b b 1 ~ 0 0 l 0 CIJ0 
2 16b Z72t, 7 0 000 ~ /SPECIAL. CHARACTER c 54) 
216 7 ~ 7 2 10 7 HJ4 LF /LINf. FEED 
2168 0727 1 1e 10 un e I -
2 1H Z7 2 7 2 1 ~10Vl lie) Q! lil 
2 l i ~ 27273 41~ 1'10 4eivi0 I • 
? 1 7 1 ~H27U 0 ~H'H:l 0 
217 c? 0 7275 2 0 H1 2121Hl I I 
21 73 0 72 7b 0u02 <Hl 2 
2 \7 1.1 0 7 2 77 3() 4 l 3 6 41 I 0 
2 17 5 ~7 3 0 0 4136 4136 
2 )7 ~ el 73 ~ 1 41.142 £l4 42 I 
?. l 77 073 ~ 2 7740 7740 
217 8 0 7 3 C'l 3 4261 42b1 I 2 
?. l 79 073 0 '1 514b 5146 
218 21 0 73 0 5 2145 21 45 I 3 
? 1 8 1 0 7 3~ 6 5321 5321 
21 6 2 111:50 7 1710 17Hl I 4 
21 8 3 z nu~ 10 77 10 77 
218 (j ~p 3 11 47115 /.j 7 45 I 5 



I SPACE WAR Pi•L.6 .. V7 1/11171 PAGE 43-2 ----~'---- ,. ,, 
21£5 07312 4531 45 31 
2l 6 b 07313 7750 7750 I b ~---
2 1a1 vJ 7 3 1 ~ 5070 50Hl 
21I\8 lil"i315 f, 111 ~ 111 I 7 

,. 

2 1aq ;;13 1 b 05 (J .5 5 11 3 
?.P0 073 17 2255 2 255 I s · 
21 :n 07320 5522 55 ~ 2 
2 1'1 2 073 2 l 0705 7 05 I q 

21 9 3 0 7322 0577 577 
21 94 0 7323 2 '100 21J~0 I 
;q q 5 0 7321J ~0 0 0 0 
21% V:,7 32 5 ~HH1 0 0 /SPECIAL CHARACTER ( 7 3) 

2 i 'l7 ;J7 326 T HJ 2 CRLF /CA f1 RIAGE RETURN; 1..1 NE HED 
21 9 8 073 27 1 0 2 4 H l 2!.i I > 
?. 1 q q J733 0 Ll2 00 IJ20k1 "' 
22~1~ :3 1331 1212 1212 I = 
2201 0 7332 1 ?.00 1200 
22~2 ~ ·733 3 4224 11221.1 I < 
222< 3 073311 1 ~r0 1 t7iei0 
22 Nl e7335 0255 255 I ? 
220 5 e73 3b 03<)0 300 
22 0r, 



I 

22 31 
22()8 
??ZCl 
22i2 
221l 
2212 
2213 
2 2 1 'I 
22! 5 
22 16 
? 217 
22l i\ 
2 21 9 
?. 2 ?.? 
??21 
2222 
22~; 
?221.1 
222 5 
2 22 6 
2 22i 
2?2 8 
2?2'1 
2 .?3 ;> 
2231 
??32 
?2 33 
?. 2 3/J 

SPACE WAR 

~ 13.57 3773 
~ 7 3 1.10 73<J0 
rn .sa1 4~1Jli) 

~ 73£12 !.J0 1Hj 
;t, 7 5 IJ 3 4<100 

<3731JIJ 171 b 
z73Ll5 0500 

i(l 7 346 2 427 
~:734 7 1 me 

1:7350 2 71 1 
2 1351 1b2 3 
Ql7352 41 00 

07 353 1617 
z1 y;a 0217 
2735 5 0431 
Z735b 0000 

I 
I 
I 
I 
I 

ME SS 0 , 
MESS5, 

MESS!, 

ME5S2, 

MESS3 1 

MESS4, 

PAGE 41J 

HERE FOLLOw THE PACKED ASCII TEXTS FOR THE VARIOUS 
VICTORY MESSAGES. PERSONS ADVENTEROUS TO FIND THIS MIGH CARE 
TO TOGGLE I N SOME CUTE LITTLE MES SAGE S OF THEIR OWN , 

3 7 73 
7340 
IHJ40 
4~1.10 

'1 \il Vi lil 

1716 
0 500 

2 7 1 l 
1b2 3 
"1 el ei 

1617 
0217 
V5 i.i 31 
(i);,:\VlV) 



I 

2235 
223f. 
?.237 
2231\ 
2239 
221.1~ 

22 1·11 
22'12 
22<>3 
221"1.1 
221.15 
2i?l.lt'.! 
221.17 

71.100 

PAL8•V7 1/11171 PAGE 45 

DISBUf, e 

I T~E DISPLAY BUFFERS BEGIN HERE AND EXTEND UP SOMEWHERE TO 
I AROUND 7575 OR 50 0 

I 
I 
I 
I 
I 

, 

' 
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s 

·• 

f 

' 



PAL.6 .. V7 1/11/71 
.............. 

I SPA CE WAR PAG E 46•1 II ,ti, :, I' :/j ·' .,f~ ',i! ~(:: :1 

~, 

,1 ~ l . ' 1(,1", " ' ~ I J 'h if . ~- ' .···: '1 ~· : 1'(, ' 
-: ' ' 

.' ~ .. ;:' f'1," ~ !, . . 
· ., Ii , ~-·. ,O · If ;· j . ·1 . J'. ' t!t -~ ';:_ ! !! 

ACC°FLG 
I j .1 I ' . . .' . I -~ I : I 

010 5 ENDGAM 16b1 MES.1 2542 ON ETH E 0023 '• 'U I ~ p I, . 
, j 

.,., l.1 . "•W: 
ACCPER 010 6 EXIT HlHl MES2 2543 ONE UP 04 ©0 11 1'11 . ; 

I ' I 

ADOR 7 13 11 ElCP D! S 2 400 MES 3 2544 ONE VEL 0472 ; 

AUrll Hl ~ J l 0 EXPil'.1E 166 2 MC:S4 2545 ONE VEX 011 2 '1 
.ALJT Oll 00 1 1 EXPLOP 241 7 MESS 2546 ONEVEV 0~25 
AUT 0 12 0~ 12 FILD ! S 1 :.I QHl MEXP euH ONE WIN 2sr~; 
AUT01 3 0013 FIL ONE 142 1 MHYP 2257 ONEWN 055& 
AUTOt4 0 ~ 1 4 FINIS H 11:> 4 7 Mf( ES 112 3 0N FG 1 1154 
AUi 0 15 3 315 FI N ITO 25 40 MUl.CMP 0661 ONFG 2 1155 
AU T IJ! b •21 7.l 1 b FLA M1 1 ~ 52 MUL MP Z 665 7 OP14 0752 
AUT \1 17 0 2· 1 7 rLAM2 1263 MUl,.M P1 667 1 OP300 055LI 
8 UFLIM 1 e ·1 3 GAMOVR Iii l 0'" MUL MP2 6673 OTE N 63 44 
SU FS ET 0302 HM 177 22 70 MULMP3 6674 OUT LOC 225b 
Hu FS T 1672 HYPER 00 76 MULMP4 6637 POI NT 7135 
AU FTMP e it 3 HY PR ET 22 45 MULMPS 667 2 POSCAL 6 703 
CAL COS i1' 0 6(1 'i YPSET 2 ?. 0 0 MULPS N bb53 PROD IS l 6 <!10 
CAL PGS 7: ~JI 2 lFIL DS 137 5 MU LT ee& 7 PRO L! r 0112 
CALSI N l· .il b3 INC ONE 2 33 3 MlJLTHR b6H:J PR OLOP 11.l 04 
CCF b 0 52 I NCT110 2 3 34 Ml.JLTI 6621 PRO~ 0 1 Hl 
CHAR 70lb I NlT X 7 1 2 ~) M l~ 0 13 '1 PROV 0111 
CrlA RS 7 '100 lNI TY 7121 M11 0135 P10 011 7 
CHECI< 200 0 INTAC C 0346 M200 ~H 37 Prn0 0 124 
c ~; t. CK2 2032 I NT BU S 0 32b M264 0136 P132 0125 
(Hi< i.J UT 1b 74 I NTC NT i e; u M4 Vl 132 P17 0120 
Cl.CJC I( 00 75 INTGLH (?. 35'6 M'l00 014 0 P20 0121 
Cl. 'I: K 635 2 I NT Li\!'\ 0SIJ 7 ."155(11 0 141 P2 00 01 2b 
CNT I 1'i U Hl55 I NT fl E·i ~340 "ffr'~-1-' , ... ~_· Mb ~ 1 33 P37 0 12 2 
COOST 021'5 I NT SER Vl3 13 4 "· · -"-·· NOW IN 25 23 P3777 013 1 
COlDST 02 51 !NTTEM ~ 3e:4 NOW PRO 23 30 P'l 0 0 12 3 
COl.I OE 1472 lNT wRD ~~7 3 NOWHiO 23 27 P'l00 012 7 
COL LIO 2074 I O ~t:EX 14 73 ODTl i:l V1 ({) I.I PS 011 6 
COLL IM 213 6 IO NEST 0 l5 e Ol.H2 00i:l5 P550 '1130 
COS:i "lE 0 i?ihb IPR Qi.J S t 4b4 ODT3 0006 RE SC NT 172 4 
CO S I NI bl.l b ) I SH FT 0 1 0 2 0H14 0 753 RESCON 17 11 
COUNT2 7132 l Hi OE X 14' 7 4 dM300 055 5 RESE T 7112 
COJN T6 7 1 31 ITw OST 11 53 ONECNT 0021 RESET1 0103 
Cf.IF 6 ".1 72 IT wOUP i;; 552 ON ECON 1121 RES El 1675 
CRLF i 10 2 IXPDI S 2.53? ONE COS 0031 RE SF NO 17 1 7 
CUR PLT 7 127 JOB LOP ?.527 Q t,; ED IF 2251 RE SLOP 1 700 
CUTOUT 2 0 65 KM6 7133 ONE OP 2271 RE SPNT 1725 
CUTP'H 2'173 't<7 7 7134 ONE FIG 043 7 RESTRT 020 6 
ll IS 6301.1 LF 71 el IJ ONEF IL 1211 1 LI RSHUT 0070 
DISBU F 74~0 L.FTHAF Ql305 ONEFIN IHB 2 RT NF LG 2253 
fi ISCNT 0\:154 LIMIT 2 (:1 64 ONEFLG 002 2 RYTHAF 0306 
DI$1-1F T 153 5 LNC1FG "1 553 UNELEF 04 25 SETBUF 1726 
DJ.SL OP 1 5 12 LNC 2FG '5 7 5 1 ONEL NC 050 7 SET LOP 17 40 
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