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#/B.E. HWREGE

JCOHDITIONAL ASSEMBLY PARAMETERS

/FOR G8%88 TYPE DISPLAY DEFIHE AX@8=1

IFHDEF AaXBE {adfE=82 ol L = {
JEDR TYPE 280 DISPLaY DEFINE T28G=1 Vo
IFHDEF T3I8BG <{T38L=8>
JFOGR PDP-8/E VYICBE DISPLAY VLBE=I
IFHBEF YLCBE (YLBE=87
JPOP-12 - ¥R12 IS DEFaULT
IFZERD YCBE+TIBL+aXB8 (PDP1Z2=1>
JCONDITIONAL ASSEMBLIES FOR CLOCK
/FOR DKB-EA (68 CYCLE} DKBEA=I
IFHDEF DK8Ea <BESEm=8:
/FOR BKES-EP PROGCRAWABLE DKBEP=1
IFHBEF DKSEP {BHEBEF=8> N @ f'q ]
JFOR FRED DYER’S FUHNKNY CLOCK FCLOCK=1 e
IFHBEF FOLOCK <FCLOCK=8> ,//””;”
sDEFAULT 1§ PDP-12 K¥l1Z2-h C:::”//
IFHZRD POPL1Z (£
IFZERD DESEA+AXAS+DKSEP+FCLOCK
IFHDEF KWIZ2 <HBIZ=1337
FOEFS
IFHZRO PBPL1Z
Bplgs= 148 BISPLAY A POIHT LIHC MOBE
LIHL= 141 /G0 TO LIWNC HMODE
POP= Gasz /G0 TO B-MOBES
HUY= 7483 FERE WULTIPLY
BYiI= 7487 FERE BIVIBE
HRI= 7411 JEGME HNORMALIZE
SHL= 7413 JEHE SHIFT LEFTY
fSR= 7413 FARITHHUETIC SHIFT RIGHT
LER= 7417 /LOGICAL SHIFT RIGHT
WiEt= 7421 LOBE BASCLEAR AL
SCL= 7483 JSTEP COUHTER LOAD FROM MEHORY
SCu= 7441 JSTEP COUHTER TO ACCUMULATOR
Hig= 7081 JREAD HG
= 18 sBISPLAY BUFFER FIELED

BISBUF=4088

#@DDRESS OF DISPLAY BUFFER
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/PRGE ZERD CONSTAHTS aND VARIABLES

2gai %1
ggesl 57?77 JHUP IHTRPT
Ga8e %8
Beg@s 2288 QBETA. a FFOR PBP-12
ABEB7 82288 [QALPHAR, 8 /HLPHA REG USED FOR DISPLAY
gEatg  BEB8 RERL. B /RESERVED HR'S
gAEil 8888 QXRZ, a8
gegiz 2288 QDISKR., 8 JFOR DISPL&Y ROUTINE OHLY
Ege1l 2288 QERI, 8 sMYST BE USED WITH IOF

ggzg w28
FYARIABLES RESERVED

BeE2e &858 OR, 8 /GHIP POSITIOHN RADIAL

ggezi  BE88  ALIVE, a /=8 WHEN SHIP BLOWHN UF
/HOH-ZERD OTHERWISE

gBe22 BB8B  RUFOS, 8 X COORD.

age27 2888 QYPOS, 8 Y COORD.

geez24d4  BHAB  QVH, 8 /% COWPONENT YELOCITY

2@E23  BABE  BVY. a 7Y COWPONENT WELDCITY

BOEZe  G5B8BE  GFPH, @ /SHIP ANGLE (HOT POSITION DEPENDEHT?

paR27 £S89 QPHBOT. 8 FGHIP ANGULAR VELOCITY

BREIB 5888 RPHR. 8 /PRECISIDN BPH

BEA21 2688 SHIELD., @ /HOK-ZERD WHEH SHIELDE ARRE UP.

/HHEH SHIELDS ARE UP HO MISSELS
/AND ND ACCELLERATION ALLOWED.
gE@3z 2888 HYPERS., 8 JHON-ZERD WHEN IH HYPERSPALE
@37 2881 MHISCNT. s-% MISSLES LEFT

et

Bg@3d4 2888  ARHED. a sINCREMENTS TO @ BEFORE SHIF
sCAR FIRE
gB235 R2E88 QSHIF, 2 JPOINT TD SHIP FICTURE
Bpaze 2888 QSHIPK., B8 /% POINTES TO BE DISPLAYED IN SHIP
Bp@a37 2868 NRIINPH, @ SEIHCRPH
gar4g 28988 QRCOSFH, @ SCOSCHPH?
ggat SHIPESZ=. -8R JHENTRIES/SHIP
gepd4il  F7V7 QRTIHE. 3777 /TIME SCALING FACTOR

TEMPS AND YARIABLES

go@d4z H/BBE [QEIHTH. B FSIRCUTHY

ppEd4z #8688 RACOSTH, @ CCOSCRTH?

poEd4d  £088 EREAKU. 0 /HOH-ZERD WHER SHIP BREARKING UP.
Ba@4S 8888 DBUFP, 8 JPOINTS TO HEXT POS IN DISP BUFF.
BREd4e  RBBBE  QTHR, 8 JHOH-ZERD WHEH HMAIN ROCKETS ONH
BEE47 2888 RTHA. @ /HON-ZERD WHEH ANGULAR THRUST OH
geeSE 2888 COHNSER., 8 sHON~-ZERD IF COMSERVIHG ANGULAR

SHOWERTUN
go@esi  EB888 HUMMIS. s% MISSELS IM MISTBL
BBE52 B8BHL  HHUHMI., 8 sTEMPORORY FOR UPDATIHG MISSLES

4]



SSFLHAR

B8E53
Bagsd
BEB35
BBESE
g@asy
EEacH

ggeel
pEEe
86863
ag@ec4d

BBBAES
BEEsE

geaey
BRE7A

BY

BB81
E808
B288
2gas
BRB8
2BBg

5218
iBg8
BB84
iges

2289
4888

i883
iga3

4471
naaez
4472
2234
4473
2268
4474
8325
44735
BI86
4478
i858
4477
BI31
4588
ic88
4581
1616
4382
ceas
4583
2688
4304
2662
4585
3342
45386
408
4587

BD.E. HREGE PaL8-vies MO/ DACTE FAGE 3-1

WAaXHWIS, -7777 /RUMBER OF ALLOWABLE MISSELS

RTHL, B /GENERAL TEHPDRARYS

BTHZ, 8

RCHT L, 8

RCWRTZ, 8

RCHTE, ] sWUST BE USED WITH IOF

FCONSTRHETS

@GTHRUS, 1@ STHRUST

BGRAY, 1888 FGRAVITY

GRET. 4 /THRUST ANGULAR RETRO’S

RTHROC. 1888 sMUSSEL VELOCITY OF ROCKETS

/THE FOLLOWIKG ARE POINTERS & FLAGS

PESRUCP, SaUC JPOINTER T SRUCER SHIF GEHNERATOR

HWISFNT., MISTBL JPOIHTS TO WHERE MEXT MISSEL SHOULD
#G0 IN MISSEL TARBLE

BOURCH, HULL

BOUNCY, MNULL

sHEW INSTRUCTIONS

HULT=dJHS I
AHULT
BIVIBE=JHE I
ADIVID
BISPLAY=JHS I
HADISPL
Cos=dH85 I . sCOSINE LOOKUP
HCOSIN
SIN=dHE T . /SIHE LODKUP
HSIHE
GoRa¥=Jls I
HGORAY
RANDOH=JHME 1
KEANDOR
OMDECK=J4HMS I
HOHDECK
OFDECK=JME I
AOFDECE
DRAaW=JHE I
CALPHT
HETPOS=dHE I
HEWFOS
HETARG=JHS I
#MGLES
FLAWE=JHS 1
BFLAKE
BSTARE=JHE I
SUH

DEUN=JHE I
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FIRDKE
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FEFPCHAR

ggiil

BY

g111
7482

2288

B.E. BREEGE

/THESE BEFS &RE
FSTREES OF DEVE

IFBEF ¥
IFHDEF
IFREBEF
IFHDEF
IFHIDEF
IFHBEF
IFREEF
IFHIEF
IFHDEF
IFNIDEF
IFRDEF
IFMDEF
IFNDEF
IFNDBEF
IFKRIEF

FRLE-Y1Ga NO/DAYTE PAGE

ORLY FOR INTERMEDIATE
LOPHMEHNT.

LXK ¢ <Y0OR IFPASSZ
KORDECK {HOMBECK=HRULL1>
AOFDECK {XOFBECK=HULLI1>
CALPNT {CaLPHT=HULLI1>
HEWPOS (HEWPOS=HULLI1>
AHGLES {ANGLES=NULLI1?
BFLAHWE {DFLAWE=NULLI1>
SUH {SUH=NULLI?

FIROME <FIRONE=NULLI1>
SAUC (SaUC=HOLLI:
KGLRAY (HGGRAV=NULLI1?
BOUNYE <BOUNE=HULLL?>
BOUHY <BOUHY=MULLI?
BISTEBL {MISTBL=.
SPCHAR {SPCWAaR=. >

ARHARKE=.

HLT

FRGE
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gpzez
gprez
38264
BEZBT
d878¢
gaze’?
ggria
Be2il
gaziz
BE213
Berid
Bezis
gezie
gazivy
Bgra

gazzi
g@rze
BEZ23
ggzzd
8@225
BBz2e
gazav?
BBZ28
ezl
gRras

BRIZII

Be234
GB235
BgEzic
ggzi?

BY

BEBe
7188
7518
7BEL
7421
ig82
c2e2
7318
7861
2217
7844
3233
7483
gRos
7413
2888
3217
7581
Fris
FBal
1217
2233
Se82
TB41
5682

BB08

2B85
7i88
73ig
FRel

B.E. WREGE FalLe-viga HOs/DA/TE
#50 WE HAYE START AT 288

JHp I . +1
SPFCHAR

/SIGHNED WULTIPLY ROUTIHRE.

JTHIS ROUTINE DOES & IHTEGER WULTIFLY OF
sTHD SIGNED MUMBERS (11 EBITS OF SIGHIFS.
JRESULT IS @& SIHGLE 12-81T7 SIGHER NUHWBER.
sUabL: Téd (MLTCAND

/ JHE BULT
g HLTPLR
AMULT, a
CLL JHILL SAYE IH LIRK
SFa JHULTIPLICAKD POSITIVE?
CHa CHL I&C sHO. MAKE POS. REMEMBER SIGH IN LINK
REL JLOAD MULTIPLICAHD INTO M@
Talk I XHULT sPICK UP HMULTIPLIER
182 WKHULT JPOINT TO RETURHN
SF& /POSITIVE?Y
CHa CHL IRC sHO. MAKE POS AMD REMEMBER SIGH
DCa HHULTI fFOR THE HULTIPLY
CHe RAL saC=-1 IF HEG:=-2 IF FOS.
Doa HHULTS sS@a¥E 1T FOR LATER
Huy FEQE MULTIPLY
AHULTL, @ HULTIPLYER GDES HERE
SHL JHANT CORRECT NORMALIZATION
a FONE SHIFT ONLY
DCA RHULTH /REMEWBER HIGH ORDER
HEa /RE&D LOW ORDER
P& CLA #SKIP IF NO RDUND UF
1ac SROBHD UP OHE
Tab AHULTI sHAKE ROUNDED RESULT
182 HMULTS AHILL SKIP IF NEG SIGH
JHP T HHULT /DONE. AC=RESULT
CIia SHEGATE
JHP T RHULT /aNB RETURH
AMELTS, B8 /SAVES SIGH OF RESULT

FaGE

sDIYISION OF SIGHNED DIVIDEHE EBY UHSIGHED DIVISOR.

JEXIT WITH 12-BIT SIGHED RESULT.
sDIVIDE OYERFLOW DHLY OCCURS WHEH DIVISOR=8
sURLL: Teéh (DIVIDEND

4 DIVIBE
/ DIVISOR
ERROR SDIVISION BY B
HORMWAL RET. +AC=SIGNED RESULT
ADIVIR, B
CLE /FOR SIGH
SFa 218 1T POSITIVE?
CIa CHL FHO: MEKE POS.

(&}



FEFDWAR

g@248
gazdl
g4z
BBRZ43
Bel4d
BR245
BEZ4E
BRZ247
G858
3EE51
BREISZ
BRESS
BEz54
BEZ233
BEESE
BEESY

BY

[N ST < Y
U Led G A
PO LT B

o B S I L B B

wn

[ RS
o
4 R

23

G252
74@7
2888
Fial
2233
5634
7841

3634

[V
3
1]

B.

£.

BREGE

MeL
Cha
BLA
Teb
182
SHA
JHP
182
BLA
BVI

AL
182
JHP
CIa
JHP

RaL
HEULTS

I ABIVIE
HBIVIB

I ADIVIT
KDIVID

. ®2

CL&
AMULTS
I HBIVIED

I 4BIVID

PaLB-Y18a NO-DASTE

APUT IN LOYW ORDER
saC=-1 IF HEG.

/SAYE SIGH

/GET DIVISOR

FPOIHT T ERROR EXRIT
FSKIP IF HOT ZERD
sTAKE D1y BY 8 RETURH
JPOINT TO NORMAL RETURH
SSTORE DIVISOR

/D0 THE BIVISION
FHOLDS THE DIVIZOR
/GET RESULT

/SKIP IF HEG
POS=RETURH
FHEG=NEGATE

/ANE RETURN

FAGE
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FSPLHAR  BY
@868 28288
gezel 3812
geze2  1e668
gezes 22¢8
ggzed 7458
BBZE3 D668
BaR2fe T138
B@zZe7? 3856
gazve  ez2iil
gezvyl  e882
gezvz 1412
gezvi 1377
gez74 =887
gazvs 1412
BEz7ve  £l41
g@ezvy D147
g8igg B8R
ggzel 7Ie8

B.E. HREGE

/BISPLAY ROUTINE.

PALE-Y18A4 NO/DR-TE PAGE &

REFRESHES 0OUT OF BUFFER IN FIELE D.

JTHIS IS FOR PDP-12 BISPLAY. USES RALPHA FOR REGISTER.

f‘Ef"(LL:

¥V

ADISPL.

RDISL,

ARISL,

HDISL,

Talk (ADDR-1
DISPLA
-& POINTS

8

DCA RDISHR
T&D I XDISPL
152 KBISPL
SHNA

JHP 1 ®DISPL
STL RAGR

DCA BCHTI
CIF B

10F

IFHZRO PDP12 ¢
Tak I ODISKE
Tal (488

DCA QALPHA
T4l I QDISKE
LINC

DIS BALPHA
POP

CLA CLL

»

IFHZRO T38G <
Tap (3

6874

CLA& CLL

TaB I GDISHR
CLL RAL

T&D (1888
£853

CLa CLL

Tap 1 GDISKE
CLL RAL

Ta4l (1898
6BET

CLi CLL

6161
WP =10

IFHZRD VYCBE <
~5HTE
TeD I BDISKR
CLL RAL
453 (~S5F
CLA CLL
TAD 1 GRISKR
CLL RAL
+a54 O35 |
CL& CLL
4855 659 &
852

/GDDR=ATUDRESS OF BUFFER IN FIELD B
70F X.Y PAIRS.

JADBRESS IHTO XE

JPICK UP & X.Y FalRS
JPOINT TO RETURN

#1F ZERO POINTS THEN EXIT

/42 FOR POINT PRIRS
sSTREH FOR COUNT

#T0 DISPLAY BUFFER FIELD
/FOR LIHK MWODE

FGET THE X

s8 1S CEMTER OF SCREEHN
ZSTICK IH ALPHA REGISTER
/GET Y¥-POSITION

sBDISPLAY THE POIRT
/BACK TO 8-HODE
#GET RID OF THE ¥

sHad IHTEHSITY
£GET HAX INTEHSITY

FGET ¥

7512 RESOLUTION

s10 CERTER OF SCREEH
sCLEAR AND LOAD ¥

FGET ¥

#5112 RESGLUTION

#T0 CENTER OF SCREEN
FCLEAR AND LOAD Y,;DISPLARY

FHAIT TILL DORE

sCLEAR ALL FLAGS
FRET X

r512 RESDLUTION
sCLEAR AHD LOAD X

FGET Y
/512 RESCLUTION
JLLEAR AND LORD Y

sIHTEHSIFY
sHaIT TILL DOHE



/SFCHAR BY D.E. WREGE PALB-¥184 NO/DA/TE FPAGE £-1
JHP -1
— - IFHZRO AXBE ¢
| X¥DISL, TaD I RDISKR
- TaD (488
€383 /LOAD X
CL& CLL
Teb I ADISKR JGET ¥
§317 /LDAD Y AHD INTEHWS.
CL& CLL
>
Be3ez 2856 182 BCHTI sSKIF WHEN DOHE
ae383 5272 JMP KDISL /LOBP
peigs 6201 CHF @ /BACK TO THIS FIELD
BE385 5668 JHP T RXDISPL /AND RETURN
/SINE LDOKUP ROUTINE. ANGLES ARE IN
/FRACTIONS OF & CIRCLE. I.E. IN 256THS OF A CIRCL.
/THUS PI RADIANS=288(8)
/THE RESULT IS & SIGNED NUMBER -2048<(SIN{Z2048.
/HDTE THE HORMALIZATION.
/CALL:  TAD (ANGLE
y S INE
BeIBE ©888 KSINE, @
pR3IR7 3854 DCR @THI /REMEMBER ANGLE
BE218 1854 TAl RTHI /GET BACK
88311 B83I76 aND €177 /INDEX INTO TRBLE
ge3lz 1377 TAD (SINTAB /BY ADDING OFSET
BE3I13 3855 DCR @TH2 /FOR IHDIRECT
BBI14 1854 Tad 8THi ANDW TO FIGURE OUT SIGH
B@3I1S 8375 AND (280 /BIT 4 INDICATES HEMISPHERE
BRI1E 7108 CLL /FOR HEMISPHERE INDICARTOR
BBI17 7648 $Za CLA /SKIP IF POS RESULT
Bez2@ 7128 STL /HEG RESULT. INDICATE IH LINK
BB321 1455 Ted I @TH2 /PICK UP VALUE
gB32z 7438 §ZL /SKIP IF POS.
Be323 7841 Cla /HEGATIVE SIGH
pEI24 5786 JHP 1 XSIHE
/D0 THE SAME FOR COSINES
Be325 ©0BB XCOSIN, @
BEI2E 1374 Tab 188 /OFFSET S0 WE CAN USE SINE ROUTINE
BRIZ7 4386 JMS KSINE
BE33IB 5725 JHP 1 XCOSIN /AND RETURN

RANDOM MHUMBER GENERARTOR.

ZUSES R(N+1)>=¢(2711+33R(N-12> MODULD 24.
#/COULD BE LESS INTELEGENWT FOR SPEED
JRESULT IS 12 BIT RAKDOW HUMBER IN AC.

g2:321 E888 HRANDO., 8
g@z3c 1353 Talk RANUNL /GET LOW ORDER



+SFCHAR

88333
BE334
68335
BBIIE
#8337
BB340
88341
32342
82343
33344
88345
BB346
BB347
BB3I58
B2351
82352

BB233
38354
BEBZ55

BEz74
BEETS
BRIV E
BEz?7?

BY

7421
7485
4883
3393
7581
2155
1254
7421
7483
4883
7288
79681
1353
3354
1354

5731

288
2B98
2gei

R
2208
Bi77
2438
G488

B.E. HREGE

RAHUNT.,
RANUHH,
RafuHL,

HEL
HuY

4883
BCA RANUNMT
Haa
DCA RANUNL
Tal RANUMH
Hat
REN

4883
cLa
Haa
TAD RaHUNT
BCAa RANUMH
Te&D RANUMH
JHP 1 XRAHDOHM

-

PAGE

FaLB-Y18a NO/DA/TE

JHULTIPLICAND
su2711+3

7HIGH ORBER CARERY
#GET LOW ORBER
#STASH A5 IS

/GET HIGH ORDER

(2711435

STHROW adayY HIGH ORDER
/REAQD WIDDLE ORDER

/4DD OTHER PART

/HEW HIGH ORDER

/HIGH DRDER IS GOOD OHE

FAGE
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ZSPCHAR

BB488
aE481
BE482
Be483
#8484
82485
GE48C
BE48B7
48418
Be41l
gg4ic
Be413
gad14
884153
Bed4ie
88417
Be420
gg421
ggdaz
BE423
BE424
BB423
BE42¢
BE42v
86438
38431
ged4ic
86433
BE434
38435
Be43¢
BE43I7
BE448
ge441
8442
B@443
ged444
BB443
Badde
BB447
2454
BE451
BE452
32453
28454
BE455
BE45E
BE457
B24ed
gadel
BB462
BEALZ
B2464
BB463

8 (ll

2Eae
2862
8145
222

2311
8373
B455
3536
B628
#3781
2762
1242
1123
1283
1262
1341
1428
1476
1554
1631
1784
1762
2835
2118
7162
2233
2384
2354
2423
2472
2537
2604
2658
2713
2756
3817
3857
2117
7155
2213
3247
2302
3335
3366
3416
3445
3473
3528
3544
3567
3618
3631
3658
IE66

B.E. HREGE PRLE-Y184& NO/DACTE PAGE

BECIHAL
SINTGBE, ©0;50,;181:151,281;251,:381,358,488;449

498;:546;595;643:688;:737,;784,838;:876;921

BOSE;1018;1852;189¢6,;1138,;1172;1228,1260,129%;1338

1375;1412;1448:14832:1518,;1551,;1583:1615,1€43,1673

17832:1738;1757:1782:1886,;1829,;1851:1872,1882,1911

1928;1945;1968;1974,;1987,1998,20889,20818,2026,2833
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FEFCUHAR

ggdee
BE4ET
BE478
8471
BE47 72
50473
BB474
BE4753
Be47¢
88477
BoSESE
Banei
28582
g@563
B@Se4
88585
BOGEL
BE587
88518
88511
gasie
68513
G851 4
885153
BE35ie
B@s17
38528
#8521
gasaz
g8523
3524
BES25
G852¢
gBE2v
Bes3a
BB531
BB332
BB53I3
BBE34
BASES
B833¢6
#8537
#6548
88541
BE542
BE543
BE544
B85435
BE54¢
3547
BB554
88551
gB552
BASE3
88554

BY

3783
716
3731
3742
3752
i7eld
3768
3773
3776
P77
3T
3777
2776
3773
ITEE
76l
3752
742
3731
716
783
3668
3658
3631
iels
3367
3544
3528
7473
34453
idie

[

fod gl

L e B T ] N
B Loy

Lo B s~ I LW A I 4R |

3 TN BN N 2N T N SN Y I O

2B36,;2B843;26846,;2847;20847;2647:28406,;2643,;2838,;2833

WREGE FaL8-Yi84 HMO/DA-TE

2B26;2B18,;2882;15%88,1387:1974;1968,;1945,;15328:1811

1882;1872;,18531,;1829;1886:;1782;1737,;1738,;17832,1673

1645,;1615;1582,;1551;1518,;14832;1448,;1412,1373,133¢8

P
o

8;1228,;1179:;1138;10896;1853,;1818;8%66.,8%21

FAGE



ASFCHAR

BBS55
BE55e
BES5T
28568
28561
gBced
GB563
BEGE6 4
385673
BE5es
gabe7y
§as57 8

21289
gieel
glresgz

21283
d1EE84

BY

1631
1554
147¢
1428
1341
izea
1283
1123
1842
#ied
arai
#e28
#5356
#4355
8373
BIit
g2z2v
#1453
2862

gaa8
igae

7B08
Fiag
5683

2588
5683

B.E. HWREGE

BE87e:B8IB:BTVR4;8737.:8

g

FALB-ViBA NO/DA-TE PAGE

B;8643:;8395,8540,;842%8,;8448

2468;8358,8381:8251:8281,;8151;8181,8858

GRYTBL.
¥.+177

DCTAL
8

FRESERVEDR FOR GRAYITY TABLE

8 LITTLE BO NOTHING SUBROUTINE

HULLI,

8
CLa CLL
JHF I HULL

/FHE MWEEDR THO OF THER???7?7%

HULL,

8
JHP T NULL

=2



s/EFCHAR

giges
Biggs
21867
g1e1a
Bigid
glei s
giei13
Biei4
1813
gigie
gileiv
gigza
gigai
giezz
Bigzi
1824

Biges
Bleze
g1eavs
gigza
#1831
81432
2123
Bia34
B1B35
glaie
31837
B1848
gledq
glE4z
81843
21044
218453
gipde
g1@47
218358
1251
1852
B1es53
#1854
B1835
#i85¢
21837
2igee
2leed
Bleg?
gi1eeid
B1oc4

BY

7768
zEae
764
23885
7762
2gan
7768
28688
7754
agae
7756
BR398
7754
zgog
752
Eeo8

2881
GBas
GREI
2gas
5883
geae
2ga7
28898
2811
BEe8
2312
FBal
Fgi4
Gael
2815
28681
Bgie
REA8
neas
zeaa
2gas
ggel
F77E
ol
7773
2gaz
774
B883
7773
2884
772
2883

B.E. HWREGE PALB-YiBA HO-/DA-TE

JROCKET FLAMWE TABLE
DECIHAL
FLAHEH,
-18;8; -12:8; -14;8; -16:8; -28:9; -18:8; -28;8;

/SHIF OUTLINES

SSHIP 1 KLIHGOH BATTLE CRUISER (STAR TREK?
SHIPIL,

1:8; 3:8; 5:8; 7:8; 9:8; 18:1; 12;1; 12:1; 14:8

B:iB; B:1; -2:1; =-3;2:; -4;3; -5;4; -6:85; -7:6
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21965 7771
Bi86Ee HB86
Bigevy TF767 -2:6; -11:6; -12:6; -11;5; -9;3; -7:1; -84
gig78 2886
pig71 T77ES
Bipvy2 Raoe
B1873 7764
21874 2886
BiB7S 7765

Bi87¢ G883
g1avvy 7767
giige 2883

g1ig81 7771
giie2 g8a8i
g1182z 7778
81184 5881
1185 SHIPIE=,
21185 8815 13;-1
gi118e 7777 -
gliey 2814 1z2:-1; 1B;-1; -8:-1; -7;-1; =-9;,-3; -11:-9; -12:;-6; -11;-8
giiig 7777
#1111 BB12
giliiz 7777
21113 7778
giiid 7777
g81115 7771
giiie 77777
g1117 7767
21128 77739
#1121 776§
gi1izz 7773
21123 7764
giiz4 7772
81125 7765
gi1ize 7772
B1127¢ 7767 -9;-6; -7;-6; ~-6i-5; -53;-4; -4;-3; -3:-2; -2;-1; @;~1
giizg 7772
81131 7771
#1132 77772
21133 7772
281134 7773
81135 7773
#2113¢ 7774
#1137 7774
glideg 77735
giid4i 7775
g1i142 7776
21143 7776
#iid4d4 7777
#1145 2888
gi14e 7777
B1id47 BEEBI1 i:8:; 3:8; 5:8; 7:;8; 9:8; 88
21158 ©888
B1i51 883
21152 2808
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81133
21154
21155
B113¢
81137
gllce
g1iel
giles

81162
21164
81165
Bli6¢€
g1i1ev?
21178
21171
gii17¢
#1173
21174
B11735
2117¢
g1177
B126s

Bizei
2iza2
#1283
21264
gize3
2izge
21287
Bizig
gizii
giziz
21213
#1214
#1215
#3i2ig
BiZ217
Bizes
giz221
g12z2e
12232
2iz214
glazs
g1Z22¢
g1z27
Bilzae
31231
giz3z
B1233
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BBES
2288
agay
cgag
2811
£R898
B398
geasg

2311
zeag
#2812
5288
2813
geop
BBe3
8288
7773
ggag
7288
2gel
BEan
7779
1281

5216
BBe8
2814
28381
2812
Bap2
2818
2g@2
28086
zgge
2884
gBB2
g@az
8882
nea8
2282
FiTE
Bgaz
T774
288z
Fire
aaae
7778
EBA2
778
E888
BB84

FEHIPIE=.

SAauct, 2:@; 1@6;8; 11.8;

SAUCIE=.

/SHIFP 2 FLASH GORDOR
SHIFZ2EC,

FaL8-Yiga NB/DRATE

3:;8; -3

14:;8; 12:1:; 18;2; 8:;2: 6:2; 4:2;

d;4; 2:6; B8:;8; -3:;8; -2:7; B;5;

@

2:;2;

8;

3

B;2;

-4 :2;

=25

FRGE EB-2
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81237
g1z48
21241
glz4e
81043
gicd4
B1243
giz4¢e
281247
21238

81251
#1252
B1253
21254
212535
BiZ5¢
1257
21268
21261
2122
B1ze3d
1254
81265
BiZes
Bizev
B1z278
21271
gleve
g1zv3
gi274
1275
lEve
1277
giigs
B2iig1
21382
B1383
B1ig4
21383
#lz8e
81387
21314
B1211
#1312
61313
21314

BY

Ze84
gagz
Bga8s
G388
ggie
TT?3
#3118
TTTE
BEET
E288
BB83
2388
2383
1251
EB14
FIvY
Ba1z
TiT6
@i
776
BE36
776
2304
776
zZgp2
TI7E
2808
Ti7h
Ti7E
TT7E
7774
TiTE
iive
T77E
7778
TiTR
a2084
774
EBE2
772
E388
777e
(773
F7TE
FTVE
77l
Bga8
7773
gagg
7778

E811
Zees

B.E. WRELE

12; =173

SHIFZ2E=.

18;-2;

sESHIFP2E=.

SESHUCER CANHOHN

ey,

3;8;

18:8;

2;-2;: &:-2:

11;8

FALS-Y18R HND/DA-TE

4;-2:

2:-2;

B:-2;

~2i=2i

PAGE &8-3

-4;-2;

-65-2;
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21225
Bi32¢
BiZ27
21338
21331
1332
#1233
B1234
21325
#1:53¢
Bi1a37
31748
21341
Bii42
21343
21344
212453
1746
B1z47
21258

B13351
Blzec
giiev

g1z78

#1zvz
21487
Bi4i8

1411

x>
e

el
-

ge12
Bges
2813
zEag
1323

pgee
Bigd
gBai
#1356
g82
#1352
Bg93
Bi44
2884
G133
B8B83
Biiv
ggas
alaz
BB86
2863
2gay
BE43
geay
ggza
BBav
BEoa
1351

Bea8
1313
BaBe
Bg1v
peae

1353
1354

2828
1219
2886
2317
Bea8

ot

[.E. HWREGE PaLE-Y1iBa HOCDASTE

SAUC2E=.

JSRUCERS COMMON OUTLINE

ESHIFP,

g;112;

/SHIFP

SHIPL,

1:;118; 2;186; 3:;188; 4;91:; 35:789

BEHIPE=.

JgCTat

DEPENDENT STUFF FOR PAGE ZERD LOAR

ZBLOCK QRSHIFP-2R
seuce
SAUC2E-SaUC2
ARd=. -SHIPI
ZBLOCK SHIPSZ-XHEK

SHIPIX=CHIPI+QAFPOS-GR
SHIF1Y=SHIFI+QYPOS-BR

ZBLOCK RSHIP-8R
smUce
SAUC2E-SAUCE
HEK=. ~SHIP2
ZBLOCK SHIPSZ-XHX

SHIP2K=SHIPZ+RKPOS-GR
SHIPZ2Y=SHIPZ2+QYPOS-QR

PAGE
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/SPCUAR

giegn
#ie81
glegz
BicB3
Bich4
Bi£85

2lese
BIEBT
glela
gledd
Bici’
Ble13
gleid
B1€15

Blele
Biely
gic2a
gi1ezi
gigzz
g1e22

BY

agas
3811
1377
igis
4286
5688

2888
1376
iB5e
i411d
418
2856
3211
3686

2200
Zgie
1377
2811
{286
3616

B.E. HWREGE FALE-¥18a HOs/DR-TE
JOHDBECK ROBTIHNE.
#THIS ROUTINE PUTS SHIP DEPENDENT STUFF
IR FPAGE ZERD FOR COMMON CALCULATIOHAL
/RODUTINES. EHTER BITH TABLE ADBD-1 IN acC
/COFPIES "SHIPSZ® LOCATIONS.
SCRLL: Tal (SHIPST-1
/ OMBECK
s RETURN
HOHDEL, B8
DCa BHRZ SRIOIDRESS OF SHIF STUFF
Tebk (BR-1 sSTRRT OF PAGE ZERD LGCS.
DCag BER1 SSTICK IH OTHER HR
JHS SHITCH /PUT IT THERE
JHP T WONBECK
/TAKE STUFF FROM KRZ aHD PUT IH HRI
SHITCH, @8
TRE (-SHIPSZ JHUMBER DF ENTRIES
BCA BCOHTH
Tak I GKRZ SS50URCE
oA I GHRI SDESTIHATION
I8Z QBCHTI SOOHRE?T
JHP -3 FHOT YET
JHP I SWITCH
#OFDECK ROUTIHNE.
SCOFPY STUFF DUT. (IHVERSE OF ONDECHKS
sCaLL: TAR (SHIPET-1
/ OFBECK
4 RETURHN
AOFDEC, 8
DCR GHR1 JODESTIHATION HER
TAD (RR-1 SSTART OF PAGE ZERD STUFF
BLA B¥RZ sSOURLE XR
JHS SHITCH sCOfY IT 0UT

JHP T HOFDECK SAMNE RETHREHN

FAGE

g



EFCHAR BY DB.E. WREGE FaALE-Y18a MHO/DA-TE PAGE 18
#177e F797
Bi¥¥7  EB17
2BE8 FALGE

/ROUTINE 70 CALCULATE THE SHIP DUTLINE FROM CEHTRAL
JCOORBIHATES AND DJUTLIHE. REQIRES THE FOLLOWIHG PAGE &S
JBE PREWIOUSLY SET UP.

4 RXPOE ¥-CORD CEWTER OF SHIP

s RYPOS ¥-CORD CEHTER OF SHIFP

s RSINPH SINE OF SHIP AMGLE FROM X AKXIS

/ GCOSPH  CDS  OF SHIP AHGLE FROM X AXIS

/ RSHIP FOINTS 7O START OF SHIP QUTLINE THBLE
£ RSHIPH HUMBER OF PDINTS IN SHIP DUTLINE

4 BTIHE OGUTLIHE SCaALE FALTOR

AIF SHIP 1S HOT ALIYE OR IN HYPERSPACE THEW FAST EXIT.
FCBESIHES AHD SIGHS WUST ALLREADY BE AVAILABLE.

SALGORITHH.
’ K=QHP0S + XExCOS(PHI -~ YExSIN(PH:
s Y=8YPOS + XS#SIN(PH) + YS#COS(PH:

AWHERE X8 AHB Y5 ARE POINTS ON SHIP OUTLINE FROM GSHIP TABLE.
/THIS ROUTINE HMAKES USE OF SYMHMETRY

876868 28858 CALPHT. 3

gzegl 1832 Tab HYPERS GET HYPERSPACE FLAG
B2EBZ  TE48 528 CLA JEKIP IF VISIBLE
d2683 5688 JHP T CALPHT FLAN'T SEE HIH

Bg2e884 1821 Talk aLIVE SHOW SEE IF ALIVE
B2ggs  FeS5e SHR CLa SSKIP IF ALIVE AND WELL
B2EBe  GSe48 JHP T CALPHT FHAS BIT THE BUST
g2687 1836 Tal RSHIPR FHUMBER OF POIHTS IM SHIP
gzeie Fisd CI& STL FHEGATE

gzail vais RAR SPOIHT PHIRS

gzeiz 32856 DCa BLHTH s-% POIMNT PRIRS.
Ba2@13 TF24e SThA FSIHRCE USIHG KR

BZeld4 1835 Ted BSHIP CHART START-1

B2815 Z818 BOR BHRI SETREH IH KR

grEie 1841 Tabk BTIKE /GET THE TIME SCALER
gsa1y 3222 BCp T1 SSET IT UP FOR A HMULT
BZEZ2B  1B48 Tak RCOSPH SGET COS

BZe21 4471 HOLT sBCALE IT

gze2z EBAs  Ti, g

grgzi 271 BCa CALPHI #SET IT UP FOR OQUTLINE CALC
gzez4 1841 Ta&E BTIHE B0 THE SAHE FOR -SIH
azees 3231 onca 182

B2eze 1837 Tab BSIHPH

BREZY?  TFB41 CIa

gzaig 4471 HULT

2831 weesg T2, 8

g2a3z  227s DCa CALPYL

@z@3z 1837 Tal BSINPH

Bazg34 7318 SFa

#2835 TB41 CIf

g2@3c 3322 Boa CaLPYZ

Bz@iv 1822 Tal RXFOSR SHUST SCaLE X RIGHT

22848 T413 HER STHE TO THE RIGHT
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 PLCHAR
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2B@2
3356
1823
7413
g8a2
3357
1841
3253
1837
4471
2888
3318
1841
I261
1848
4471
Gaas
3314
1418
3353
i4ie
2354
1353
4471
g@a8
3355
1354
4471
2868
3361
1361l
1359
1356
£21t
3449
2845
£2081
1352
4471
Eaag
3368
1354
4471
BEe8
3362
i3e2
13c8
7868
4471
Beas
1337
211
3445
2845
€281

B.E. WREGE

T3,

T4,

CatprL,

CatP¥l,

CalPyYl,

CaLPX2,

CaLtPyz.

FSaUCs,

CatPTa,

s
BCA CALPTH
TADL BYPOS
ASR

4
DCa CALPTY
Tabk BTIKE
DCa 73
TelR RSINPH
HULT
8
BLa CaLp¥2
Teb BTIHE
BLw T4
Tal BCOSPH
HULT
2
BCa CALPYZ
Tal I GKRI
DO/ CALPY
Tab I fKR1
BCA CaLPY
TAD CHLPX
MULT

B
BCa CALPT
Talk CaLPY
HULT

a
BCa CALPY4
Talk CALPYY
Tab CALPT
Tek CALPTH
CDF B
BCa I DBUFP
ISZ BEBUFF
CoF 8
Tab CaLPH
HULT

@
BCA CaLPTE
Tab CALPY
HULT

8
DLa CALPYS
Tal CALPYS
TeE CALPTZ
HOP
HULT

é
Tel CALPTY
CODF D
BCa I DBUFP
152 BBUFP
COF 8

FALB-YIBA NO/DaYTE FAGE

/STORE FOR LATER
SHHD THE SAHE FOR Y

#SCARLE SINE AND COS FOR THE
Y COWPONENT OF SHIP OUTLIHE

FGET
FANE

A POINT
STHASH
SGET ¥ PODINT
FANDE STASH
JGET ¥
FHMULTIPLY

STORE TILL LATER
7GET Y

S-RY*SINCPH)

FEAYE IT FOR SYH CALC
FRND GET IT BACK
SRE*COS(PHX-YS*SINC(PH?
ZAND IH CENTER 0OF SHIP
ST0 DISPLAY FIELD
#INTO BISPLAY BUFFER

SRE=STHOFHS
FETHRESH
SRET ¥ VALUE
SHSRCOS(PH?

/SAYE IT FOR SYM CALC
SAMD GET IT BACK

SRS SIHC(PH2+YEHCDS(PHS
SOR JHP . +32 FOR SHIFS

SYFPOS+YS*SIH(PHI+YS*COS(PH?
#T0 DISPLAY FIELD

SSTICK IH BUFFER

SHEXT POSITIOH

#BRCK TO THIS FIELBD

i8-1



ASFLWAR

Bri1ig
2121
#2132
Br13z
Bri34
82133
Briice
B2137
82148
B82141
2142
214z
82144
B2145
gz14¢
82147
gzi5a
82151
#2132

B21S53

L]
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o
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faox]
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BY

1361
7B41
1353
13156
£211
3443
2845
c2@l
132
7841
1368
1357
£211
3443
2845
€281
2856
n2ed
5688

5888
BBEB
GEE8
ZBEE8
w288
aea8
aea8
BE88

(1]

288

B.E;

CALPH,
CaLry,
CaLrT,
CaLtPTH,
CALPTY.
CRLPTZ,
CRLPY4,
CaLrPyYs,

HREGE

TAD
CIa
Tab
Tab
COF
DCA
182
COF
Tag
Cla
Talk
TAD
CDF
BC4a
182
COF
152
JHP
JHP

o]

O T D SD O

CALPY4

CaLPT
CALFPTA
B

I DBUFF
BEBUFF

g
CHLPYS

CaLPTR2
CALPTY

B

I DBUFP
BEUFF

8

GLONTIL
CaLPL

I CaLPHNT

PaLE-V18R HNBsDAarsTE PAGE 18-2
FGET -Y#SINCPH?

SHEGRTE IT

FADE HEXCOS(PH:

SHDD CEWTER DOF SHIP

SCHAEWGE TO DIGPL&Y FIELD

SRMDE DEPDSIT IT

FRESTORE DATA FIELD
SGET YE#DOS(PH:

FANE MEGATE IT

AHDE TR OIT KESxSIHCIPH?
SADD OH SHIP CEMNTER
SOHAMGED DISPLAY FIELD
SHHE LDEFDSIT T

SCHECK FR COMPLETION
sLOGF
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82253
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BRE5E
82257
B2560
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25
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seae
1832
7h48
Soa8
1377
z8ig
141
s212
1837
4471
588
3237
1376
7138
3B56
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7413
7882
2314
123
7413
£8a2
3315
1241
3233
1418
4471
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33le
1418
4471
2B83
7415
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3317
£211
131e
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3445
2845
1317
1315
2445
843
13ile
1314
2445

Tal e ] e A

iad T A QD
B i L e
DRI R S |

oo

SRpuc,

SALPHNL,

SALFHN2.

SALFHL.

FOR SHIFE
C

8

Tal HYPERS
SZ2a CLa
JEP T BRUC

Tap (BSHIP-1

LA BHERI
Ta&l BTIKE
DCR . +3
THE BSIHPH
HULT

8

DCA SALPHI

PALE-YIBR NO-/DR/TE FAGE

BEING SAUCERS
GLPHT HHER USINL SAUCERS

SBOR’T B8 IT IF
AIH HYPERSPACE
SIHBEY IHTO SGUCER TABLE
FOR CURVED SPACE

SHE SCALE DOMH AHGLES
FGET ANGLE

SECALE I7 DOWH
FFOR RAULTIRLY

Talk (BSHIP-BESHIPE <LEHGTH

STL RAaE
DL/ BCONTH
Tab QHEPOS
RER: 2

BCA SaLPTH
Talp GYPOS
BER; 2

BLA SHLPTY
Tab BTIHE
DCR SALPH2
Tak I BEEL
HULT

3

BCa EaLPYH
Tabk I RKEL
HuULT

8
AER: 3

BCa SalPY
CRF B

TAD SaLPH
Tl SALPTH
s I DBUFF
182 BBUFF
Tab SaLPY
Tal SALPTY
DZR I TBUFF
152 BBUFP
Tal SalPH
Tal SALPTH
Boa I DBUFF

/s DIYIBE BY 2
FHUMBER OF LODPS
SSHIFT OVER HOW
#T0 FIT OH SCREEN

CAND THE SAME FOR Y

AFOR DTHER SCALE DOWH
FEET AH A

SSCALE DDHH
SETORE
SGET Y

11
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BEUFF
SALPH
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BEUFF
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BEUFF
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B.E. HREGE

PRLE-¥184 NO- DA TE FAaGE 12

/ROUTINE TO ADD THO HUMBERS(REALLY!!!:

OR SCOPE HEGP GROUND.

RETURHS DEPENDIHG OH WHETHER WRAP DCCURS
T 4888 AHD 4888 10 3777.

SCHECKIHRG F
/TAKES THO
/FROM 3777
salLGORITHH.

1.
7 2.
'CrLL T&D
s JHE
s MU
4 EET
/ RET

ORLY HAVE TROUBLE

IF S4&HE

SIGH BIT.

HUMEBL

I (AABTE

Hez
1

2
&

IF aDDINEG
IF LIHK

NUMBERS OF SaME SIGH

ARE O QVERFLOW MATCHES

SHETH HUMBEER

FIHNCREMEHNT
SRETURR IF WRAP ARDUND
FHO BWERAEP.

#BOTH RETURNS ARE HWITH AC=HUMBI+RUNEZ

KQDIR, 8
BLCR
Tab
RAL
CLa&
THE
SF#
CHL
5ZL
JHP
TRD
SFa
cHL
SHNL
182
152
JHP

Tald
152
182

JH#P

HakDpa,

Kabooi, &

+ROUTINE TO

BOUNZ, f
CLa
TAE
Cla
BCa
182

JHP

SEHD Y

BOUHY, 8

¥AanBDl
HabBDi

I HADDBD

¥aDbp2
HADREBDI

AGDED
HADDD
I XabBD

XADBD1
AaDBD
KAnDD
I Xa4DLD

BOUKLCE ¥

cLL
ay¥¥

BY¥H
BOUKY
I BOURE

SETaSH NUHEBL
SGET BaCH
#BIGH BIT IH
STO GET HUNREZ
SGET HUMBEZ
FEEIP IF HUMBZ FOS
JHUKBZ2 HNEG B0 COMPLENT
SEHIP IF SIGHE NOT THE
SHLL OE.
SRC=HHHMBI+HUNMBZ

FSKIP IF RESULT POSITIVE
/RESULT HEG COHMP LIHNK FOR
S5KIP IF WRaP OCCURRED
<TAXE SECOHD RETUERHN
SUPBATE RETURH

LIHNK

L INK
SHHE

TEST

SGET RID OF THE BaAD QXFOE

SPA8T BOA QXFPOS



’SPCHWAR BY D.E. HREGE FRLE-VY18/ NO/DA-TE PAGE 12-1
B233¢ vFieg CLa CLL SGET REID OF THE BaD GYFOS

B2357 182§ Tabk QY

B23e8 7841 CIa

82361 3825 DCA BYY

82362 2355 ISZ BOUNY PA8T BLCA BYPOS

BZZEI 57355 JHP T BOUHY
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STHIS ROUTIHE IS 70 CaLCULATE THE MEW POSITIOHS

SAND VELOCITIES OF & POINT ON SCREEN UNDER THE
SIMFLUEHCE OF & THRUST AHE GRaVITY.

fTHt ALGORITHW IS WIERD, MeINLY BECAUSE 1 PRrROBABLY

JHAVE HOT FIGURED OUT THE G040 WaY 70 DO IT BUT, HERE

1S HOW THE CaLCULAaTION PROCEEDRS.

s 1, GCCELLERAGYION DUE 70 GRAGVWITY IS CaLCULaTEDR VIia
d THE ROUTIHE GGRaV. THIS ROUTIHE SETS UP

s BEIHTH_OSINH(THI/R

s BCOSTH.COSCTHI/R

4 AL -BORaYSsRE FROW LODHUP TABLE

s HHERE TH=ANGLE WITH SUH AHE R=SGRODT (X 2+Y™ 22

s, HEH VALUES FOR THE CORPOHEMTS OF VELAGCITY IS5 COMPUTED
s FROH BVHE_BYH+QTHR=COS(PHY -GRAVSTHOTH?

# BYY _BYY+RTHE»STIH(PHI-GRAVHODECTHS

s 3. HEW YALUES OF X, Y ARE COBFUTED

4 DEPOS_RUPDS+RYU*(SLALE FACTOR?

4 GYPDS_QYFOS+RVY+{S0aLE FACTOR:

SRLSO DBOES WEAP-AROURD CHECKS adNb BOUHLCE IF OH.

28  @#a88 HEWPOS, B

g1 4476 GLoRay SGET GRAYITY ¥aLUE
gz Azay BCA HEWPOI

g2 izgy Talh HEWPOI

B4 225 BLg HEWPRODEZ

85 1@43 Tad RCOETH

Be 4471 HULT SHE ARE DOIHG 1-R GERYVITY
g7 89g4as  NEHPO1., @8

i Zzavd BoA HEWROR

i1 1848 Tah BTHR STHRUST OH

ig 7458 SHA FEKIP IF OH

13 5Ees JHP HEWPOI+1 SHG: DBODHTT CalCULaTE
i4 3217 BoA HEWPG3

16 1848 Talk QCOSPH

16 4471 RULT

17 B3B8 HEUROI, @ STHCDECPHE

28 1247 Tab HEWPOI sTHCOSCPHRHGRAVE

21 1824 Tak GvE SEOLD VELOCITY COHP.
g EBZ4 poa BYE

23 1842 HEWPOE, TAD BEINTH

24 4471 HULT

&9 BE80 NEHPOZ, &

& 2225 pin MEWRGOZ

&Y 1846 Tab RTHR JLDET ROCEKET THRUST
i 7458 GH4 SEKIP IF OH

21 5236 JHP OHEWPO4+1 CHOT OH. SaVE TIHE
i3 ZRES BoA HEWRO4

32 1837 T&h BESIHFH

34 4471 HULT FTHESINCPH?

3T BBEd HEBPO4, @

3& 1225 Teb HEWROZ STH#EITH{FHISGRAVY

37 1825 T&E VY AEOLD VELOGOITY LCOMPOMEHY
48  ZB2S Doa GVY FEAYE.

SHOW T CaLOULaTE HEH K.Y
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4315 SC=.JHE SCALE JOFTIONGL FLAT OR CUEVED
4777 SCi=dHs SCalel
477" SoZ=JHS SCaLEZ
82641 1824 HEHPO?, TaAD QVE
Bredz 4318 JHE SCALE FECALE IF REQUIRED
§redi 248 DEf L +3 SEOR WR&P CHECH
Beedd 1822 Tak BRFOS SANDB OLT POEITION
B2edd 4775 JHE 1T (KABDID SRID THEH
Boide HBHE &
Bredy 4467 JEHE T BOUHDHE SBOUMCE ¥ IF IMPLEHMENTED
828538  2B22 BLg BAFPOS FUPBRTE T0O HEW FOEITION
§2e51  18ES5 Tal B¥yY AGET Y VELOCITY
B2658 4315 JHE S5CaLE SECALE IF REQUIRED
B2E33 3256 BLa L +3
82634 1823 TAd RYPFPDSE SADB OLE FOSITION
BFESE 773 JHE T (HABDE
B2ESE  BE38 @
BZELT 4478 JHE T BOUHOY CBOUMHIE IF IWPLEMEHTED
BEregd ZBZ23 BEH BYFOS JUPBATE POSITICOH.
B2REl 5508 JHP T HEMPOS SRETURH
JEND HEW ANSLE PHI
gréees  QHAB AHGLES, @
BPE63 1856 Teld COMSER SOCHECK IF COMBERYIHG ANGULAR HMOMEHTUHM
Brecd  FeOB SHa CLa FERIP IF YES
BPesT  BETH JHP HEWPROS SHD:
B2ece 1847 TaHE BTHA
2867 1B27 TaB BPHBOT
B2e78 5275 JHP HEWPOS
B2e¥1  F&Z1  HEHPOS, CLA HEL FCLERR #G
Bre? s 1847 TaE GTHA
geeyd 7413 SHL
Erevd  BBE3Z 3
B2&735  ZBEY  HEHFPOE, DLA BPHBOT
B2edve 12y Tab RPHBOT
Bredy 1838 Tab QPHER
BrYBEE g8 BCA BFHR
gz781 1gie TR3 BPHR
g2vB2 741895 RER
grvyeI 882 3
BeyB4d  B3I74 AND (277 SALL THAT HATTEERS
B2yBS Z8Ze DLG QPRH STO OHEH VALUE
garge  18ze TaR BFH SHAKE SIHE AND COS
B2YBY 4473 STH
g2via 2837 DA RBEIHPH FERYE SIHE
B2v11  igz2e Tad &PH
BE¥iza 4474 cos
82713 3848 BLa BCOSPH JRHD CBS
82714

SEEE JBP T BHGLES FANE RETUERH

JROUTINE TH SCALE YELOCITY
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B2715 ©BOB SCALE, 8
BRT1E 4472 DIV IDE
B2717 BRI 16
BPYEE  TRED NP
B2721 5715 JHP 1 SCALE
82774 8377
B2F7S 2328
BPF7E 2835
B2777 26808
GBS PAGE
/CURYED VELDCITY SCALER ROUTINES
/THE TIHE SCALE FACTOR 15 LOOKED UP AS
/@ FUNCTION DF THE LARGER COMPONENT OF
#DISTANMCE TO THE CENTER OF THE SHIF FRON
/MID-SCREEN. % AHD ¥ YELDCITY CONMPONENTS
#QRE THEHW SCALED BY HIS FACTOR.
B3EBE 2888 SCALEL, @
BIEB1 7368 CLA CLL
BrEE: 1822 Tal BXPOS /GET THE CEHTER OFHE SHIP
BIEBI 7518 SF# /1F NEGATIVE., MAKE 17 POSITIVE
BIER4 7841 1k
BIEBS 3234 DCH COMPAR FSAYE I1T
BEEBE 1823 TAD GYPDS FGET THE ¥ COMPOMENT
BIERT 7589 5 Mk JHAKE SURE I1T'S HEGATIVE
BIElE  7B41 Cla
BEE1L 1234 T&D COHPAR JCOHPARE 1T WITH THE ¥ CORP
BIE1Z TEEB SHL ©LA
B3I813 5217 JUP 44
BIe14 7200 CLA F1F QHPOS IS THE LARGER COMP
BIEIS 1822 TaD OXPOS STHEN PUT IT IH HE 4C
BIE16 5221 JHP . 43 SAND JHP TD LOOKUP
BIE17 7288 CL& /OTHERWISE, PUT @YPOS IH AL
BIE2E 1823 Teb 2YPOS
BIEE1  4777° JHS LODOKUP FRMD JHP T LODOKUP
BrERE 3841 DCA RTIHE FSAYE THE TIME SCALE FACTOR
BIE2I 1841 Tab @TIHE
BIEE4 2227 DCE TH SSET IT GP FOR @& MULT
BIEES 1824 TAD Q¥
BIEZE 4471 WULT JMULTIPLY YELOCITY BY QTIME
BIEE7 B0AB T, 8
pRE3E 4472 DIVIDE SSCALE 1T DOWH
11 3816 14
FBaE HOP
5588 JHP 1 SCELEL
GEET: COMPAR. B

ERER SCELEZ. B8

F2E8 DLA

124 Talk BTIHE GET THE SCALE FaLTOR
2 Bea TY

Tak gyy sGET THE Y YELOQCITY
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JROUTIHNE TO GET GRAYITY CONSTANT FOR CURRENT K.Y PFOSITION.
<15 THELE LODKUP OH X72+¥"2 IH GRVTEL.

BI85 BEAB  HGGRaY, B

BIgsl 477e° JHE HEWPOL SLGET SIHCTHISR ETL.
BIE3Z 1878 Talk 2R SGET RTE

BEIETI V417 LER SSTHLE DOWH & LITTLE
BEBS4  BEE2 Z

B3g 1378 Tal (GRYTEL SIHBEY IHTO THBLE

B3 3261 DCa HEQUAR FSTORE FOR IHBIRECT
B3 166l Telk I KEGUAR SLRET VaLUE

83 58 JHP T EGGRaY SAHE RETURH

BIgel  E888  HSQUAR, B
THIS ROUTIHE IS 70O CALCULATE THE GRAYITY TARELE
TR BE UZED BY HGGRaY. THE LODHEUP I% ¥iIg (H72+¥Y7 22
AT IHDEH IHTO THE TABLE. THEREFOERE THE THABLE
1% STORED BY R™2 V¥alUE (128 POSITIONS BIG:

#2682 EBSE  SETGRY. 8

BEIBEI 1374 Ted (GREYTEL-1 FEET KR TO GRA&VITY TABLE

Breced  Z813Z BECa BXEZ SFOR STORIHEG

B 3 3388 Bop SETERD F1E E-SRUARE

Bigee 1373 Tudk (-177 STHIE MaNY POIHTS

BEIEET  Z8nB BCAa 8LHT3

BIeve 4112 Do 1 GHEZ FAS FIRST 1S 8

BIB71 2386 SETGLREL, 122 SETGRI SHEHT R-SRUARE

Bigvyz 1iBs Telk SETGRI

Bravi 47727 JHE ROOT STHREE SRUARE ROOT

gagvd E27VY BCf BETGRH SFOR DIVIDE

B3IBV¥I  18g2 Ted RERAY ARET GRAYITY CONSTANT

BI87e 4472 BIVIBE

BEBYY  EEBE  BSETORY @

B3188 7288 HOP SOAN’T GET RIVIDE BY B

BIigi 7841 Cls SESTORE HEGATIVE VALUEE

Biligz 2413 BLA I BHEZ SSTREH IH TREBLE

B3163 FBEe ISZ BCNTZ SDOHE?

B2184 ZETH JHP SETGRL SHO:. COHTIHUE

82185 Sgs2 JHP T SETERY
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ATHIS ROUTIHNE LOARE UP QSIHTH AHR BCOSTH
ZHTTH HUWBERS FROPORTIONAL 70 SIHITHI/R
SRHD COS{THI/R. COUPLED HITH "GGRay®
ZWHICH LOOKS UP & ¥YaLUE PROPORTIGHAL 70
/RGRAY /R RESULTS IH THE GRAY¥ITY COMPOHEHNTS
ATHE CalCULATION USES EXTENDED PRESISIOHN

7
b,

BIZRE  G88B  HEEPOL. 8

B3ZB1 igzz Téb QHPOE

g2z82 TF51e EFG

BIrez  7e41 LIa SABS VALYE OF ¥
BIZg4 3218 LA HEWPLIY

B3Ir8T i21e TED HEWFLI sCalC K72

BIzBe 7421 ML ALOAD MULTIPLICAND
BIzBY  T4a3 Hity FUSE ERE DIRECTLY
GIrlE  EBEB HEHPLL, @

g3xi1 3364 BOR HEWPLH SETHEH HIGH ORDER K7
Bizle 7561 Mg SGET LOW ORDER

33z13 33835 BLa HEWPLL SERYE FOR HNDY

82214 1823 T&d RYPOS SRET Y

82213 7518 SFa

B2zie  TB41 Clia STAKE RBE. ¥aLUE
#3217 3223 DEa HEWPLE TD CaLCULATE

Bizze 1223 Tel KREWPLSE T2

Biz2l 7421 AaL SL0AD MULTIPLICAND
gizee 7485 My B0 IT.

GIZ23 GBBE  REWFPLE, 8

gizz4 1384 Tel HEWPLH SHAYE R7Z HIGH ORIDER
g3z225 34 DL HEWPLE

gizae  Tvlog CLL FFOR LCARRY

grza27 7581 MEd FGET LOW ORDER

B32ie 1285 TRHE HEWPLL SHDB LBW ORLIER X722
B33l F42i GAEEN ALOAD BE FOR RORNMaLIZE
Broiz Tiod4 Rt CLA FCARRY BIT OVER
832233 1384 Talk HEWPLH FHIGH ORBER 00K,
83234 Z828 Déa 8R SSAYE FOR GLGREAY
BIz3s 1828 Tak &R

B22Ie  T411i HHI FHORHMALIZE

82237 3246 DCa KREWPLZ2 s5TRSH BIVIGOR

Biz4a T441 SCa FGET STEP COUMTER
B3zd41 1284 Tak HEWPLS SPLUS SCALE FACTOR
B2zd4e 2251 DEf HEWPL4 sSTHEH FOR ASE

Brz43 T4zi HEL FCLEAR HE

Biz44 1218 Tebd HEWPLI FHOW CaLe SIHAR
83243 7487 B¥1

83046 BBBB NEMWFPLZ. 3

BiZ4y T248 CLa SGET RID OF THE REMAINIER
8358 T413 SHL sSCHLE BOWH

§2z31 #2888 HEWPL4, @

BIEEZ  ZB43 pCa RCOSTH ETASH SINCTHM/E
B2esd  igz22 Talk REPRS FHOE @BOUT SIGH
B34  F7OB SHE CLa FEEIF IF HEED T HEGATE
B2E335 52481 JHP L +4 FHOPE

B3IZ56 1843 Tab BLCOSTH FYES. HEGATE

BIZET  TB4l Cia



SFCWAR BY D.E. HREGE FaLlg-v¥1484 HO- DA TE PaGE 15-1

23268 3843 BLa RCOSTH

BIZel 1248 Talk HEWPLZ2

Blzez 3278 Doa HEWPL3 sLOPY DIVISOR
B3IZe3 1254 TR HEWPL4

Bized 3273 Big HEWPLS <CORPY SCALE FACTOR
Bizes TF42i HGL JCLEAE #HE

B3zee 1223 Tal HEWPLE JAND COS(THI-R
BIZey 7487 BY

g2z78 2868 HEHPLI, B8

g3z71 7248 CLa

g7z 7413 SHL FAND SCALE UF
BIZ73 E888 NEWPLS, @

BIEv4  ZB42 DO/ RBSIHTH

BIZ75 1823 Tak @YPOS SHHAT ABBUT SIGH
BIave 7708 SHa CLa JSKIP IF HEEDS HEGATIHG
BE2VY  S688 JHP 1 HEHWPOL FBOHE

Biz8E  ip42 Tab BSIHTH

83381 7841 CIa

Brzaz  ZB42 DCr REIHTH JHEGATE 17

2383 5608 JHP I NEWPOL

g G882 HEWPLH, 23

8588 HEHPLL., 8
2883 HEWPLS, 3

fab fod fauf
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Tl End Cul



FSPLCWAR

83:87

B3IZ1E

P B s>

oox B R~ R ox B B
] b fal fab al e} 0

o
God fad €ad Ged Gd Oad G2 NI PO PO PO

Y LT A e M e G O O G Gl )

]
3
E

R

3

]

3
=

.

&

b ¢

)

3

¢

&

2

I~

&

3

&

by 7

&

-

&

ol fal €af £al Cab £od

[ o]

[
L8 B ORI

e

[0S I I |
R ]
Lol -~ Bt |

giz42
B3343
B3z44
B3345
B3z4¢
BI:47
81358
BIZRI
83352
B3IE53
83354
833233

B3z5¢

L BN
i et MY |
5 fh A

POt o]
LS I SR N |

BY

5g88
7184

~

-
oy
5
oo

Y]

Gad G b i g g

el fed L

LRV R S

e fed O

L A0S B RPN BTN |

nd
i
[

2248
i84¢
Fe58
5742
1378
3835
4477
G373
reai
T8E:
836
4382
V42

2216
1883
774
1488

B.E. HREGE

STREKE SRUARE ROOT OF af.
/MUST BE POSITIVE AND LESS
FINTEGER HNEWTOH’S

ROGT, 3

CLL RAL;LCLL Ral

RETHCD

FRLE-V184 HOCBRCTE PAGE 1

Ll

THaH 288083

#SCALE FOR HORE PRECIGIOH

BCA ROGTHEZ SERYE EQUARE
TRE (-4 FFDUE PABSES
Bog ROGTT AHILL HOME IH
Tac SETRRT HITH & i
BCA ROOTLI SFOR INITIAL GUEES
REGTL, Talk ROGTLY SCOPY ITTERATION FOR COHPARE
BCA ROOTI SI8 LBET TRY
Talk ROOTHZ SHOB TO CRLLCULATE
BIYIBE FET2RT
ROGTLL, g
HOP FBIY BY ZERD
TRE ROGTLY FRI+ETE )T
CLL RAR FLAZCHTIFH TR RIS
BOs ROGTLI SIS HEW VALEE
ISZ ROGTT B0 IT 4 TIHKES
JHP ROGTL
Tak ROOTLE SLABTEST GUESS
CLL RAR SECALE BACK DOUWH
SHE
14c sRO ZERGS
JHEP I ROGT
ROGTHZ, 8
ROGTI, 8
ROGTT, B
SRGUTIHE T8 PUT IH FLAKE
/FOR HOW DISPLAY GENERATOR BOES HOT
ZIF IN HYPERSPACE OR DEAD
BFLANKE, @
Tak BTHR ST0 SEE IF OH
SH& CLa FEEIP IF OH
JHP I DFLAME
TRD (FLAMEH
BLa RBRSHIP FFOR CALPHT
RANDGH SRANDON LEHNGTH FLAKE
ANE (1&
Tat:iac JALY¥AYE BISP GHE
DEa QSHIPH SLEHGTH
DRAY FPUT BUFFER

JHP 1 BFLAHE
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JROUTINE TCO

SUH,

SUKRBE,

SUHLZ,

SUHLL.

SUHCHNT,
SUHTHP.
SUHHLF,

POLARS,

WREGE

a

ig2
HOP
CLa
Tab
SHL

SUNCHNT
BaL
SUHCHT

HER

Ao Y o

DLa
Tab

SUNCHT
SUNHECHT
ANR (7778

Boa SUNTHP
RPAHDOH

ANB (F

T&D SUNTHP
SHa

Cla
Ral CLL

BLA . +3

TAE <(SUHPTI1-1
BISPLAY

B
Tab
TAD
Cig
DC#
STa
DCw

« =1
(220

SUNL2
CLL R&L
SUNHLF

Tab (SUHPT2-1
BISFLAY

a
JHP I SUN

CLa CLL

Talk (SUHPTI-I
BIsSFLAY

~288

TaB (SUHPTZ-1
BISPLAY

-288
JHP I SUH

G

t
e

8

CLa
RaHngd
RHE (37
Tap (7748

BISPLA&Y THE

FALE-YIBA MO DA-TE PAGE

SUH

SCOUHTER FOR WHERE

ZIH THE BISPLAY
FCLEAR #HR

WE ARE

sMua¥=32
/PRESERVE SIGH

/PRESERY
SPICK 4P

FOR HEXT TIHME

HEED HNEGATIVE HNUMBER
FHAKE HEGATIVE

sPAIRS

SETORE ~#PHTS
ADDBRESS OF PAIRS

F-POINTS

FHOW FOR ALLOHG X
FCOUNTER LEHETH
SHAaKE HEGaTIVE

AXIS

SSET UP OTHER HALF
r=2
FHALVES

/STRART FOR OTHER AHIS

SDISPLAY aLL

sDBISPLAY OHNLY POLARIS

SGET RAHDOW HUWBER
#31 POINTS
SHOKE HES

4
I



SFCWAR BY D.E. WREGE FALB-Y18a HDsDRsTE FASE 17-1
Bidel Z264 BLa . +3
6id4e2 1378 Tab (BIGSHHN-1
83463 4473 BISPLAY
83464 7788 BIGSUN-ESUHN
B1463 5654 JHMP I POLARS
83378 BY77
83571 7748
B3=v2 2837
BISé3 1377
83574 B2ze
B3575 1177
BIS¥Ee Eaay
gasvy 7778

Ie@8 FARE
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¥

vy
L IO I A I E o o B I &

B O . L Y

[oc il BRI < R ) [o< I

ol Cod Gud God Gl Gt €ad Cal dal o) €a] o

R )

[y ]

oh
Lol RN S S N % Y N T R I 53

Dy VL T L {0 T T 0 1 o 1 O QO N %

LU LI T T T ST o T N PR

Do

3

—
L

(s~
R s
&

L R AV N
LSS I N < BN |

LU N IR o T O VIR .

[ U T« A O |

i8e4d
2352
1234
4471
igag
ig2d
2466
2858
1854
3262
1242
4471

B.E. HREGE

/FIRE & MISSEL
/BY PUTTING ANOTHER OHE
/RLS0 RESETS ARMED.

FIRDHNE, 8
Tab HYPERS
SZa LL#
JHP 1T FIROHNE
TAD ALIVE
SHa CLa
JHP I FIROHNE
Tak ARHWDLY
BCR RRHED
Talk MISCHNT
SHAa CLa
JHP T FIRONE
ISZ WMISCHT
HOP
HaL
TaBE ARMDLY
SHL

2

BC& I HMISPHT
IS8Z HMISPNT
T4k BFH
SIH
BLA FSINPH
TaB GPH
cos
DCa FCOSPH
Tad (268
MULT
FCOSFH, g
Talk BHEPGS
BoA I MISPHT
132 HISPHT
T&R (Za4a
MULT
FSINFH. @
Ta4B 2YFOS
BEa I HMISPHT
I5Z HISPHT
D CHLCULATE STARTIHG
THE BTHRGE
BCa . +3
T&R FUOSPH
HULT
1588
THR Q¥
BLA I HMISPHT
152 HISPHT
Tal BTHROL

BCA L+ 3
TAD FSIHPH
HULT

Palg-viea NO-DA/TE FPAaGE 18

IN MISTBL(POIHTED TO BY MISPHT.

HOT IF IN HYPERSPACE

fO0R IF DBEaD

/DELAY FOR FIRIHG

/RESET FOR PROPPER DELAY
CHECK MISSLE COUNT THIS SHIP
/SKIP IF AMY LEFT

SHO MISSELS LEFT

/UPBATE HUHWBER

JHIGHT SKIF

SCLEAR HE

CHILL ALLOYW MaX OF 8 MISSELS
/PER SHIP

£BY #18<{8;

/RLIVE FBR HEKXT HISSLE

SGET SIHCPHI

ZAHB CDS{PHI:
/TO START IT

BT X POSITIOH
SSTART
FETASH

AHULTIPLY
SINCPH=Y COORD

FETASH

POINT TO VELOCITIES
VELOCITY

SGET MUSSEL VELDCITY
FFOR HULTIPLY

/BNE CALL STARTING ¥ VYEL
FSTREH VY



/SFLWAR BY DB.E. WHREGE FALB-Y18A HNO/DAYTE PAGE 18-1

BIEEZ lBgg 1888

83663 18235 TAR &Yy

B3e64 2466 BECA I MWISPHT JSTRSEH Y YEL

BIeeZ 2866 152 HISPHT

Biece 2851 ISZ HUMHIS /COUNT THE HKUMBER OF LIVE MISS.

BIe&7 5688 JHP I FIROHNE

B3e78 7768 ARMDLY, -28 STIHE BELAY BETWEEN FIREINGS
/G0 IHTO HYPERSPACE

BIEF1 8883 HYPER, 8

3272 T248 STw

Bre?y3s 3832 BCa HYPERS

B3I674 4477 RaNDOH /COME OUT AT RANDOM POSITION

B3IE7F5 3822 BLa BHEFOS

BIE67E 4477 ReHDOH

BIE?7 3823 BCa RBYPOS

gives 35671 JHP I HYPER

BI¥?P7 8388

4888 FAGE



FEFCHAR

g4cog

BY

geas

B.E. WREGE FALE-Y18a NO/Da~-TE

HISTBL,

ZBELOCK 22735 /TRBLE OF MISSELS
/ORDER OF DATA IS

/AL IVE

SRPOS

AYPOS 9 ENTRIES PER HMIS.
'

/¥y

/THERE ARE HUMMIS OF THEHN

FAGE

FAGE 1%



SEFCHAR

g428¢0
84281
Bizez
54282
Bg4284
84783
Gdazée
g4z87
Bd4zia
gd4z11
Bd4ziz
84213
B4214
84215
B421¢
84217
842239

gd4221
84zz22
B4223
Bazz4

CHOCT OO O D
[ R O <
LOCRR AT L L S S T )
Gl fal fod P f3 P

=) 0N

LA R

24233
g4234
B4235
B4Z23¢6

™
[
ol

BY

ggas
1851
74358
5688
fe41
3233
1377
3778
3852
Jg4g
3847
1375
32324
1234
3ige6
4274
4582

4774
4773
4772
4773

1237
2233
S217
1852
38351
S688

Ze58
2888
gaae
2898

2eae
igez
7413
2gaz
€211
3235
1235
3445
2845
1823
7413
2882
3236
1236
Z4453

-

~

-

B.E. WREGE

/SUBROUTINE

HISSLE,

HISSLL,

/CHECK

HISSCH,
MISSIH,
HISETHL,
BisETz,

8

T&D
SHA
JHP
CIa
BCa
Ta4b
BLa
pCa
BLa
BLa
Té4p
DLA
THE
DCA
JHg

FALE-¥18A NO/DA-TE PAGE 28

TO UPBATE MISSELS

HUHMIS

I HISSLS

MISSCH
(-188
STOVER
HHUKMIS
GTHR
BTHa&
(HISTBL
MISSIH
HISSIH
HISPHT
GETHIS

HXTPOS

FOR HIT

J18
JHE
JHE
JHE

JME
152
JHEP
T&b
BCH
JHP

R 0D W

/SUBROUTINE

MISSUE,

8
TaD
RSR

2

CDF
BLaA
Tab
BCa
152
T&E
HER
BCa
T&E
BLA

CoLIDt
BaNG
CoLID2
BaNG

HMISEUB
HISELCHT
HISEL]
RHUMHIS
HUMHIS

I MISSLS

" JGET NUMBER

/GKIP IF THERE ARE ANY

SHNONE
+HEGATE FOR COUTIHNG
s-% TO BO

/STILL SOHWE STUFF

/STRART WITH @ LEFT (UPDATED BY PUTHIS:
JHMEANIHGLESS

MEANIHGLESS

JPOINTER IMTO TABLE

JAND POIHTER OUT
JGET & HWISSLE
/CALC NEYW FOSITION

/COLLISIOK SHIPI
FEXPLOSIOH
#COLLISION SHIPZ
FEXPLOSIOH

/LOARD THE DISPLAY BUFFER

sHORE?
/YEP

SHO:. DOHNE

TO LOARD UP DISPLAY BUFFER

BHPOS

B
BHISSETH
HISETH
I DBUFP
BBUFF
BYPGE

MIS5T2
BHIZET2
I DBUFF

L0AD UP DISPLA&Y BUFFER
SHIFT FOR GOOD POS

<50 CaH MakE 2 COPYS

SLOAD X

<50 CAN MAKE 2 COPYS

sLOsD ¥



FSFPLHAR

2423¢
B4257
B4z68
B4Eel
Baze:
B4ZEZ
B4Ze4
B4Z653
B4Zeg
B4ZEY
B4z7a
B4271
B42v72
84273

B4274
B4z73
B4i7e
84277
64388
g4381
B4zEg2
84283
84384
84385
B4:8¢

64387
g4z1@
#4211
84312
843213
B4z14
84215
g4:1¢
84317
34328
B4:21
§4222

84323
84324
B4Z23
B4ZI26
84327
B4328
84221
B4332

BY

28435
1238
34453
2843
1236
2445
2843
£281
1821
7658
5av3
2821
4387
3637

ggae
1371
iglg
i3ive
iB5¢€
1634
id41ig
2234
2856
5381
S674

2888
2852
1371
818
1378
856
1418
466
2868
2856
S3135
5787

zgae
1844
7438
5723
3233
852
IB4e
847

B.E. WREGE

152
Tab
DLA
I1&2
T&R
BLa
1s2
CIF
Tab
SHNa
JHP
152
JHE
JHP

BEUFP
HISETH
I DBUFP
BBUFF
KISST2
I DBBUFP
BBUFF

8

ALIVE
CLa

. #3
ALIVE
PUTHISE
I MISSUE

SGET SOME MISSEL DATa

GETHIS, 8
T&D
BLA
THE
DCA
Tab
BC#
isZ
182
JHP
JHP

/RGUTIHE TO

PUTHIE, 8
182
Tab
BCA
TAD
BC&
Teb
BCa
182
182
JHP
JHRP

/SUBRDUTINE

SCRTTE, 8
TAR
SHa
JHP
BCa
BLa
BCa
BCR

(ALIVE-1
BHRI

(=3
BCHTI

I MISSIHN
I QKR
HISSIH
BCNTI
-4

I GETHIS

COFPY MISSEL

HHUMNKIS
(ALIVYE-1
BHR1

(=5
BGCHTI

I GHR1

I MISPHT
HISPHT
BCHTI

s il

I PUTHIS

FaLe-¥

184 HO-Da TE F

JANDTHER COPY

BatkK TO TH

sCHECK IF T

IS FIELB

IME HaS RUH BUT

SNO-STILL ALIVE

IaTa EBACK.

SCOUNT THE

TO CALC NEXT POSSITION

BRE&KU

I SCATTE
HISSCH
RHUMHIS
GTHR
BTHA

sMAKE SURE
SEKIP IF DO
JHONE LEFT
SCUOUNT THEH
SCLEAR ¥ LE
FTHRUET I8
SHO ANGLES

MISSEL

IN SHIP BRE&KUP

SOHME LEFT
HE

FT
8FF
OF COURSE

=

i

28-1



FIFCHAR

84233
34334
B4335
B433€
B4337
24348
B4z41
Bd4z42
843243
24244
G445
Bazde
84347
B4z58
34331
84352
84353

B43554

B4Z67
B4E78
84271
B4E72
B43273
B4274
843572
4376
B4577

BY

1367
1234
188¢
2354
1367
iBEE
4274
4583
4237
2233
5741
1354
IBes
18352
7841
844
5723

geae

4728
7773
E828
4454
4585
4423
41308
3387
7788
4488

B.E. HREGE

SCATTH,

TRD (SCATBL
DCA MISSIH
Tal MISPHT
BC& SCATTHP
TEE (SCATEL
BCA MISPHT
JHE GETHIS
NETPOE

JHS KMISSUp
ISZ MISSCHT
JHP -4

TAD SCATTHP
BCA HISPHT
TAE NHUENIS
Cln

BCr BREAKUP
JHP I SCATTER

2

PHGE

PrRLE-¥18a NO/DA/TE PAGE 28-2

TRBLE OF PIECES
/STORE IN FOIHTER
/SAYE MISSLE POINTER

ZINIT OUT POIMTER

/70 POINT TO PIECES

SPUT DHE IN PAGE ZERO
/UPBATE POSITION

#D0 DISPLAY BUFFER STUFF
SDOHE?

SHOT YET

/YEP. RESTORE MISPHT

HUMBER OF PIECES LEFT

STORE HEGATIVE
/IN FL&G WORD

FSHYE MISPHT



FSFPLHAR

g44g8
B4481
g4482
B4483
B4484
B4485
2448¢
24487
B4418
B4411
Bddiz
84413

Bd4414
844153
Bd41e
Bd4417
4428
84421
64422

B4423
B4424
84425
B442¢6
84427
64428
B4421
54422
B4433
B4434
844353
B443¢
B4437
34448
84441
B4442

BY

2284
igz2
4214
7418
5218
1823
4214
212
Zz2a8
SE08
3821
Te98

2288
7518
(841
GiIv?7
48
2214
614

zagp
4288
5623
1776
656
S247
1775
648
5247
igze
7841
1774
4214
7418
S247
1823

D.E. HREGE FALE-Y18BR HO/DA-/TE PAaGE 21

/ROUTINES TOD CHECK FOR COLLISIONS.

/COLIBE - CHECKS FOR COLLSION WITH SUK.

/COLIB1 - CHECKS FOR SHIPH

/COLIDEZ - CHECKS FOR SHIPZ2

/HOTE THAT COLIDI AMND COLID2 4LSO CHECK FOR COLLISION
/WITH SUN, BUT DO MOT TAKE EXPLODE EXIT.

/THIS IS S0 MISSELS MaY BE ROMOVED WITHOUT EXPLOSION.
/THE ROUTINES DEADIFY THE APPROPRIAGTE JOBY.

/CRLL. JMS COLIDE

¥ HIT SOHMETHIKG
s NORMAL EXIT
COLIDE, B
TaB BEFGS SCHECK ¥
JHE COLIDS /FOR {128
SKP /R POSSIBILITY
JMP COLLD4 70 K.
TeD BYPOS

JHS COLIDS
JHP COLLDI
COLLD4, IS5Z COLIDE

JHP 1 COLIDE SRLL 0K
COLLDI, DBCR ALIVE KILL IT
JHP I COLIDE /AND TRKE FIRST EXIT

/SUBROUTINE TO CHECK ABSOLUTE VALUE
/0F aC{izg

CoLIDs, @
b
CIn
AND (7688
SZa CLa
152 COLIDS
JMP I COLIDS

#CHECK FOR COLLISION WITH SHIP1 AND SUH

COLIEL. 9
Jrs COLIDE CHECE SUH FIRST
JHP I COLIDH
TER I (SHIP1+ALIVE-BR

SHe CLA FBKIP IF ALIVE
JHP COLLDBS SHO

TAE I (SHIP1+HYPERS-aR

SZa CLa ZEKIP IF NOT IH HYPERSF&CE
JHP COLLDS 15 IN HYPER.
THE BXPOS

CIa

TeB I (SHIP1X

Jis COLIDS

SKP

JHF COLLDS

Tab BYPFDS



/SFCHAR

84443
Bd44d4
24445
Bd444¢
G4447
544580
B4451
§4452
B4453

§4454
844535
B445€
B4457
BddeR
B44€1
844¢2
84463
Bd464
B4465
B4466
Bdde7
64474
B4471
64472
84473
34474
B4475
B447¢6
B4477
B4588
84581
B4582
84583
B4584

B4385
B458¢
B4587
B4518
B4%11
g4512
84513
84514
84515
B4%51¢
B4%17
84528
B4521
4522

BY

B4l
1773
1214
2251
2223
S623
igai
3776
3623

E298
42068
3654
17722
TESE
188
17¢1
7648
sigeg
igze
TB41
1778
4214
7418
53ige
ig23
7841
1767
4214
5342
2254
5654
Ig21
3772
5654

zgae
1366
81
13£35
gt
1364
856
1418
2411
1418
igz22
J411
1418
igz3

B.E. HREGE

CIa
T&D
JHE
JHF
CoLLms., 182
JHF
CoLLDm2, DCe
BCa
JHFP

FCOLLISIOHN

coLIipz, 8
JHS
JHP
TeB
SHM&e
JHP
TeR
SZa
JHP
THB
Cla
THE
JHS
SKP
JHP
Tab
CIa
TaR
JHME
JHP

COLLDe, I5Z
JHP

COLLRZ, DCa
DLa
JHP

sRGUTINE TO

BaNG, 8
Tab
BCa
Tab
BCH
TaD
BCA

BakGLL., TAD
BLa
TADB
Tabk
DCa
Tal
TAB

I (SHIPI1Y
CoLIns
CoLLD2
COLIBL

I CoLIDY
RLIVE

FRLE-ViBA& ND-DA-TE

MO COLLISION

/KILL CURREKRT MISSEL ETC.

I (SHIPI+ALIVE-8R /AND SHIPI

I COLIBH

WITH SHIPZ

COLIDE
I Cotinz

FCHECK SUH

I (SHIPZ+ALIVE-8R

CLA
COLLDe

FEKIP IF ALIVE

I (SHIPZ+HYPERS-AR
SSKIP IF HOT IN HYPERSPACE

CLa
COLLDE
BHFOS

I (SHIP2H
COLIBS

COLLDE
BYFGS

I (SHIPZY
COLIDS
COLLEZ
CoLIipe
I CoLIpz
ALIVE

/1S S50 IGHORE

I (SHIPZ2+aLIVE-GR

I coLipz

SET UP PIECES OF SHIP AFTER
s/ COLLISION.

(BRKTBL-1
BRR1
(SCATBL-1
BER2

(-28
BCNTH

I Q¥RL

I QHR2

I f¥R1
RXPDS

I GXRe

I Q¥R
@YFOS

POINT T0 FIECES TAEBLE
AMD DESTINATION TABLE
FFOR INTIAL COMEBITIONS
<8 PIECES FOR HNOW

10 PUT IN

PICK UP LIFETIHE

SPUT IN THAEBLE
SE-POSITION

SHOYE TO WHERE SHIP I8
FPUT alay

FRHE Y-POSITIOHN

FaGE

MOYE TO WHERE IT SHOULD BE

.-«_1
<

1
i



FEFCHAR

B43523
4524
B43525
B4352¢
84327
84538
B4531
B4532
84523
B4534
B4535
8453¢

B43564
B43563
B456¢6
34567
34578
B4571
B4572
B4573
B4574
34375
34576
84577

BY

411
1418
ig24
I411
id418
1825
2411
FB8586
5314
1364
SB44
57835

F7eR
4717
4377
1375
1374
1484
13732
1354
1353
1363
1352
TeBe
4528

B.

E.

WREGE

DCA
Tab
Teb
BC&
Teb
TAR
BCR
152
JHP
THR
BCa
JHP

PRGE

FALE-VY18& NO/DR-/TE
I RHERZ YSTREH
I GHER1 /PICK UP A VWELOCITY COHNP
By ¥ 7AND @BPD INTIAL VELOCITY
I GHEZ /STASH
I QHER1 ZANE Y-YELOCITY
gyY
I gKREZ FSTHSH
BCHTI FDONE?
BAWGLI SHOT YET
(-28 FINITIARLIZE BREAKUP
BREARKUP /ALE0 IS # ENTRIES
I BAHNG SRNE RETURH



SEFLHAR

B4cBR
84881
B4EB2
B4E83
F4£84
B4EB5
Bdcge
B4cB7
54£18
g4eil
8412
B4E13
34614
34613
34816
B4E17
B4eza
8421
B4e22
B4e23
B4e24
B4e253

oy
[RV]

L B B R - e I+ 2

Por o]
oy

Lo
>
Do I T

-

B4

g4

s o2

R Ty
Gl Ced fad el Eel fed P2

Doe B v B son )
R GRS
Do B S

B4eIE
B4e37
34648
B4e41
84642
B4£43
Bdedd
Bdcds
B4cde
B4E47
gd4e5@
B4£51
B4E652
B4e33
84¢34
246535
g4£5¢
B4e37
24060
B4EEl
Bd4ce2
B4663
4664
B4EES
4Lt

BY

748
zeo8
aege
gBga
aage
Fi4g
ggse
EeE8
BEZE
2Eas
Fr4s
cgog
2Es8
geag
2gze
744
gaze
ag2e
ggze
geze
744
a-Y
F768
F7TEg
F7E8B
7758
ZBze
TTER
F7EB
gaae
7758
FiGB
2gze
ggae
F7a8
7758
2gao
peag
2248
848
7754
gaap
FEae
agee
2eze
7734
geag
2eae
ggze
zeag
F754
Zgee
2goe
geee
Y

B.E. WREGE

BRETEL.

-42;8;8:8;8

-48,;58;:;8;28;:8

-48;:8;58:8;28

-34:;28:;28:28; 28

-34;-28;-208;-28;-28

-i8;28;-28;:-26;8

-3B;-28;28:8;:-28

~38:;8;8;48; 48

-24;8;8;8;28

~24;8;:;0;26:8

-24;8:0;8;-28

PALB-V18A HO-/Da-TE

FAGE

22



sSFPLHAR

B4¢€67
B4£78
84671
Gdeve

84785
Ga7BE
84787
g4718
B4711
g4viz
B4713
84714
B4715
Bdric€
g4717

g4v28

BY

7754
888
2238
IRy
308
7768
2828
gggg
818
G818
7Tred
898
2328
zgisg
7778
7768
a8
2888
i7ve
@818
T7aB
5228
7768
7778
T

D.E. HREGE

-24:;8;8;-28:8

-28;26;8,;108;18

-2@;8;28;18;-18

SCaTeL, ZBLOCK 2175

FRGE

FaALB-Yi8a ND-DAATE

FOGE

22-1
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B3Z67
Boz7 e
B5E71
3V
BSZ73
B3:74
85373
8537¢
B3ZF7

=
=

Loe ]
wll

£882
1377
4508
4223
1377
4581
1374
4538

223
1375
sgz2
1378
4501
1374
i8e6
8351
4773
£gal
5772

£gos8
ig24
3823
1371
igzz
4477
iez23
3Bz27
4477
a378
826
7RO
ig21
3831
iB32
844
1853
833
3834
4767
5623

ige2
B277
2588
5488
£g42
4838
53@8
13721
1358

-

B.E. HREGE

SPCHaR,

10F
Tap

(SHIP1-1

OMBECK

JHE
TAD

STARTY
(SHIP1-1

DFRBECK

TaB

(SHIP2-1

ONBECK

JHE
Tap
BCa
Tab

STARTU
(-2588
BHPOS
(SHIPZ-1

OFBECK

Tabd
DCA
DCa
( yns
10K
Jup

SIHITIALIZE

STA&RTH,

@

pLa
BCa
T&b
BCA

(HISTBL
HISPHT
HUMHIS
STCLK )

Har-2

PARRMETERS

B¥H
avy
(2588
RXFOS

RaHDoH

BCa
BLa

BYPORS
BPHROT

RakDoH

ANE
BLAH
I4cC
BCH
BLa
BCa
BCA
Tab
BCaA
BCa
JHSE
JHP

(277
@PH

ALIVE
SHIELDR
HYFERS
BRE&KY
HAXHIS
MISCHNT
GRMED
SETGRY
I STARTUP

PALB-Y184 NO/DA-TE

/JRE-INITIALIZE ALL

/GET SHIP1 BaTa

SCOPY DUT

FGET SHIPZ IHFD
SIHITIALIZE

/START #2 ON OTHER SIBE

#COPY DUT

/INITIALIZE MISSELS
SHONE TO STaRT
START CLOCK UP

ZSTRRT WITH HNO YELOCITY
#IN EITHER DIRECTION
AT THIS X

/RABBUT 2,3 pUT

FAHD RAWDOM ¥

/¥ POSITION RANDONM

SHO ROTATIOH

/AHD RANDOM AHGLE

MASK FOR GOOD AHGLE

HAKE IT GLIVE
SESHIELRBS HOQT ON
#HOT IN HYPERSPACE.
JHOT BRE®KING UF

/% MISSELS/GHIP
FALLORED

/START DUT ARHMED
sCall GRAVITY TABLE

FaigE

23
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FEFPCHAR

83488
B-481
85482
85483
85484
$5483
85486
gad4e7
85418
33411
85412
85413
85414
B5415
BS416
B5417
Bo4z2a
85421
gh4z2z
B5423
B5424
B5425
Bo42¢
85427
85438

Lol o< B RO o B o
noenoen

N en o

R O I
Cad Oad fad Dd Cud fud Ol
e BT ) I NN N

B5448
83441
35442
85443
G5444
354453
854446
Bo447
85458
85451
3452
B5453
85454
B54355

BY

7248
3777
1376
3Ig43
£211
2773
774
£281
1373
4508
1821
TESB
3231
1372
2387
e84

4771°

igzz
7e48
s2ze
4778
47e7
13732
4381
45835

1368
4588
12821
7658
325€6
1372
2387
7684
7417
gBayz

4771

ig32
48
2253
4778
F418
4765
4767
1368
4581
4385

-

~

-

HREGE

FRLE-¥184& HNO- DA-TE

FTHIS IS THE MAJOR CONTROL

HAR,

HRRIE,

STa
BCa
T&R
BCA DBUFP
CODF B

BCA
BLA I
CIF @
TaB (SHIPi-1i
ONBECK

T&D ALIVE
SH& CLa

JHP HARSZ
THE (-184d
BLA STOVER
Lasd

JHE HARSUE
Téb HYPERS
SZa ClLa

JHP HARIE
JMg COLIDE
JHE BaNG

T&D (SHIPiI-1
DFDECK

FLAHE

SUNHLF

/MR FOR SHIP2

HBARSZ,

HAaR2E,

Teab (SHIP2-1
ONBECK

T8l ALIVE
SH& CLA

JHP HARSZ
Tek (-188
DCA STOVER

HARSUE
HYFERS
CLA
BRE2E
COLIDE

COLIDY
BANG
(SHIP2-1
OFBECK

FLAME

(DISBUF+2

I {BISBUF
(BISBUF+1

FLET’ &

NOT HARYE TROUEBLE

/FOR HNOW INTIALIZE
/DISPLAY BUFFER POINTER

/START OUT WITH SHIPL

7NOW TO SEE IF HE EXISTS
SSKIP IF ALIVE
FHOPE.GD TO SHIP2

SSOMEOHE STILL ALIVE

FGET SHITCHES
/D0 THE CaLCSH

WITH THIS

/SKIP IF NOT IN HYPERSPACE

SIGHORE CHECKING

/CHECK FOR COLLISION WITH SUN

STRRT EXPLOSION

FBISPLAY FLAME

SHOW DB SHIP 2

/NOB TO SEE IF HE EXISTS
JEKIP IF ALIVE

FNOPE: GO TO SHIFZ

SSOMEQNE STILL ALIVE

SGET SWITCHES
/BVER FOR

WARSUE

B0 THE CALCULATIONS

/GKIP IF HOT IN HYPERSPACE

FHO HORE

CHECKIHNG

COLLISION WITH SUH FIRST

/CHECK

COLLISIONS

/3T&GRT THE EXPLOSIGON



FESPCHAR

o fa oo
LN

oy
L R B Y

[ v R o
L IR 1 |

DOoCER G ]
304 T o1 o 1
O
DO« N
Cad o) e

Eex R v B < < IR A I s R
LRI I | 5 I S
Bl I R R i ol
s B B B B < VI N« L Y
Cud T bt (B8 ] Ty 0N

=

“d

o o R
L3 B R B | o 1
3 R TSN
[ B BN
Lo R B

CEE 2

85561
55682
65583
865564
85585

B558¢

B5587

Dos s B O o
oy % M

o ]

L LR ) S U o ) A L ) 4 R

o
Lo T 1 ISR I R I R ) I N I % I

LSRN, U A S £ 3 R ¢ R ¢ O (I £ R 1

B B N B e o R I Y B ST o)

SR S O O 0D 3

BY

£882
4764
£B81

1644
4B
4763

1845
7841
1373
68382
2273
1362
4473
geasg
4587
4586
4387
£@a1i
2387
74ig
3761

138s
658
5381
2386
2482

208

ge08

5288
3777
4223
4288
44213
1371
45835
4488
=181
788
1358
4861
4868
{882

B.E. WREGE

/N0 FOR THE MISSLES

HARSZ, 10F
JHE HISSLS
TOH

AFBMD ANY BREARKUP

Talk BREAKUP
§Za CLa
JHS SCATTER

ZHBW TO DISPLAY IT

WARDIS, Tab BBUFF
Cla
Tak C(DISBUF
14F
BLA HARDE
Tal (BISBUHF-1
DISPLAY
HARDX, g
Di=DSUHN
D2=DSTHRS
DEUH
TR
152 STOVER
SEP
JHP SFCHAR

Teb HaIT

FALEB-YiGA ND-/BR-TE FAGE 285

ZINTERRUPTS CaN BOME HERE

SEKIP IF &Ny
A0 IT

SHO INTS IN LIHLC HWODE
SFOR DISPLAY ROUTIHE

sBISPLAY THE UHIVERSE 0OR SUH

SBELAY FOR AUTO RESTART

SETRRT OWER

IFHZRO FCLOCH+HWI2+4X a8 +DESEA+DESEP ¢ Cj,#<\

SH& CLa
JUp -2
BOR WRIT
JHP HAR

HalIT, 8

STOBVER, 8

/=1 WHEWN READY
FSET BY IHTERRUFT ROUTIHE
BELAY FORE AUTO RESTART
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B3577 24853
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FEFCHAR

Ll
Pt
Wi

£81

oy T
=
Dot e

O 0T P Ty Ty Ty Py
ke e ks Jesle e
-

Fole ety

LSRN % R R R A T I o B B B B I IS A I

LR = B R R o~ B B o T T R i o B B o

Ty TN

B G G Eal Gl Ted Gl Gl Gad P3PS PO ORI PO PRI PG

LN n onoon

RO NN 00 O G0 00 00 O D 0S 0D 0D o oD
Dol B KL IO # B e A o)
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s e

O TR 4D 2D N 0D
LS R ) s )
fat TS TS | I 2N I R

ot Y B B Y N |
b B N BN |

CxlT‘JH@ﬁlﬂ‘nm&l‘Mb}l——‘-ﬁ-.’l"\lf?'vl’..ﬂ—hl'.df‘-JHGJ“'JO‘I'LFIAIZ_MF'-J

BY

2888

3777’

1777
Taig
7638
igel
iEde
2832
17¢7
#3768
74358
S232
iB54
1854
1373
7658
4774
1832
TE48
688
ig54
a1z
T2E8
1863
74z@
724l
ig47
1834
FES8
248
2834
3244

u

igee?

8373
7548
4318
4583
4584
4382
4772
688

2288
Bg1a
2671
77ve
aede
1686
cBES

¢

R.E.

/SUBROUTINE
BITH

JENRTER

HARSUE,

Harktl,

Hara,

PSARUCT,

WREGE

BITE

@

BCA
TéB
RAR
SZL
T&B
BLA
BLA
Tab
aAMND
SHu
JHP
BCa
TaD
Tal
SHa
JHS

SWITCHES
SHITCHES

CLA
BTHRUST
BTHR
HYFERS
SWITLCHES
(5

Bkl
BTHI
BTH1

(=&

CLA
HYFER
Talk HYPERS
SZa CLa

JHP T WRRSUEB
Tak 2TH

RTR
CLa
Teb
SHL
CIa
BLA
TAD
SHA
JHP
182
JHP
TeD
AMD
SZh
FIRE
HXTFOS
NATANG

DERY

JHE Sauc

JHP I WARSUE

BRET

RTHH
ARMED
tLa

. +3
ARNMED
Har2
SHITCHES
cla

CLa

FAGE

FRALB-Y18a NO-DR-TE

FROCKET B
SEKIP IF

OPTIOHNS

IT T8 LINK
HOT OH

TO BO ALL OF THE SHIP CALCULATIONS.
SET RCCORDING TO

/COPY THRUST INTO RTHR

S1F ROCKE

TAKE OUT OF HYPERSPACE

FHASK ROT
FSEIP IF

/8aVE

STD SEE I

/8KIP IF HOT HYPERSPACE

G0 IHTO

TS OH

BITS
#aMY GOH

F HYPERSPA&CE

HYPERESP&CE

FALGE

#IF IN HYPERSPACE DON'T DO

STHE CALLD

FGET
/RET RID
FRETRO Co
SEEIPIF

SSET RETR

ST0 SEE IF RLREADY ARHED

SSKIP IF
/ALREADRY
FUPBRTE T
FHOT ARHE
SIS RREMED
FIRE BIT
/SKIP IF
FFIRE & H
sLablt KEY
FAND SHIP
FSET DISP
SO0R HOP F

ULATIONS

OF DOTHER BIT
HETART
ctC

O THRUST

HOT YET
ARMED

IHE BELa&Y
I,

50 CHECHE
HOT FIRING
ISSLE.

POSITION

AHGLE
LAY BUFFER
OF SHIPS

CLOCKWISE IRTO LINK

Fommmsatim g T iy

S
-

£



FEFCHAR

gecee
Beged

gogaz
BeEBa
BEEB4
BEEES
BEEBE
BeEBY
gegia
gegll
gegiz
BEELZ
gedld4
BEE13

b
oy
(]
™3
L

BY

ggae
ceag

z2a8
7818
281
£831
5212
£83¢6
228
SE48
841
5222
£B842
Iz2i7
S648

ggag
zg88
ggag

B.E. HREGE

FALB-Y184 ND/BR-TE

/COME HERE FROM IHTERRUPT

SAYAC,
SRYLE,

INTRFT,

TELSH,
ICHAR,
BELAYL,

CLEINT,

8

8

DCR SAVAC
RaR

DCA SAvYLE
KEF

JHP 44
ERE

BCA ICHAR
JHP T OPTIONS
TSF

JHMP CLKINT
TCF

oA TELSH

JHP I OPTIONS

8

Poxi

/SAYE RCCURMULATOR

SAND LINK
KEYBOARDE?

SRERD THE CHar
FSTORE

STELEPRINTER

SHO CHECK CLOCK

SCLEAR THAT FLAG

FSET MOT IN PROGRESS SHWITCH

IFHZRO KWI2+DKBEP <

CLEK
JHP THTEHT
CLEd

2

TFHZRD FCLOCK <

6131

SKEP

JHP IHTEXT
613z

?

IFNZRO DKBE® <
€133 ¢ 137)

JHP IHTERT

413+ 61306

I5Z BELaY1
JHP IHTEXT

SR

DC& BELAYI
3

IFHZRD AXeeg <

5321

JHP IHTEXRT
6332

182 BELAYI
JHP IHTEXT
Tebk CLELIH
oA BELAYI
?

STH

SEKIP IF CLOCK
SRUIT CUNDEFINEDR IHTT:
SCLEAR THE FLAGS

FSKIP IF HOT FLAG

FHOPE
JRECONNELCT TO INT

/SKIP ON CLOCK
/NOPE

JWAKE SURE INT STILL EHABLED
JWEHT 38/SEC

/NOPE. NEXT TIME

> 3 @278
/RESET DEan;\\\\

cLA CLL CMA RTL

FEKIP IF CLOCK
SHHGTT?
sCLEAR CLOCK

FROT YET

YRESET IHTRPS
SHELAY IHTERVAL

JRHB SET WAITIHG
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gegde 3777° DCR WAIT
BEE2ZT7 €482 INTEXT. ‘6482 fLTRKE
Bea3g  £412 6412
IFRZRO T38G <{6161;NOP>
BeBI1 FIog Cba CLL
e8Iz 1281 TABR EaVLE SGET LIHK
Be@II  Tigd Rabl CLL
Be@874 1228 Tek Savacl SHRHND AC.
BeB3T £244 RHF SRESTORE FIELBS
Bedie €881 10K FAND RESTOR IHTERRUPTS
Be@I7 S48 JHP I 8 SRETURN TO PROGRaH

/G BACK TD SPCHaR

Be@4d £288 OFTION, KEOQARD
ge@dl 5227 JHP O IHTEXT

IFNZRO KW1I2+DKBEP <
/SUBROUTINE TO START UP CLOCK
/MaY BE HARDWARE BEFENBENT
/THIS IS FOR KWiza CLOCK - PBFiZ
/0R PROGRAMABLE PBPSE CLOCK DKBEP

6131 CLEK=6131 SEEIP IF CLDBCK
£132 CLLR=6132 LO0AD CONTROL
6133 CLaB=61323 BAC TO BUFFER PRESET
6134 CLEH=6134 #LORD EHABLE
£135 CLS84a=61323 BIT RESET FLAGS
Begd?z @888 STCLE, 4
Be@dz  FI0B CLa CLL #4UST IH CasSE
BeBdd 132 IFHIRG PBFP12 {CLLR s5TOP CLOCK
Be@ds  £134 CLEH SCLEAR IHTERRUPTS
H
g&@de 1376 TeR (-48 /RBOUT 38CPS
Beady €133 CL&B SLO6D PRSET
Be@d38 r388 Cha CLL
IFHZRO POP1Z <
Be@ds1l 1373 Tal (Bi8é #1K€ - PRESET TIHE
Be@dz £132 LLLk JLOAD CORTREL
BEB53 €135 CLE4 #CLEAR STATUS AND POSSIBLE OYERFLOW
BEBS4  FI88 CLa CLL
ge855 1374 Tek (338 SINTERRUPT OH OVERFLOY
BEBESE €134 CLEN
BE@B3Y  FIae CLa CLL
Begeg 1373 Tap (4184 SRHEHB START UP CLOBCK
?
IFHZRO BEBEF «
Talk (5388 SINTR OH CLOCK - 1KC
s
gerel €132 CLLR
Bewel T7IBB CLlea CLL
BeReZ 5642 JHP I STCLKE:

IFHZRGO FLLBCK <
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ZBYER'S FUHMNY CLOCK

STCLE, 8
6132
JHP I STCLKES

IFHZRO DBEBEw® <
/DKBER (LIKE CLOCK:

STOLKE, @
=3+
JUP T STCOLES

JENARBLE INTERRUPTS
LA CLC | AC

IFHIRD AXBE { -
STCLE, 8 60/3)
CLa CLL
TRE (448
£3d48 FETART CRYSTAL CLOCK
Talk CLELIH JINITIGLIZE CLOCK

BCA BELAVI
JHP T STCLK

CLELIN, 74889

IFZERD KW12+AXBB+FCLOCK+DKEEA+DKBEP <

STCLK, 8
JHP I STOLE >

Bglvfi: 4188
Belv4 #B3I88
2e175 ©Bi188
Belve 7748
BEIFF 5386

£288 FAGE



AGFCWAR BY DB.E. HREGE FaLg-¥iga NOsDAsTE FAGE

Bez28B 4324 KEBOARD, JHS GETC SGET THE CHAR

ezl 4246 JMS BISPCH SBISPATCH OH CHaR
ez TF4e8 -*PiBPHLAT

Bez@z TBBY

GeiBd F475 -0 BCURVE

BesBST TFBZ22

Belfe 7472 ~"F;05TARS JFIELD OF STARS

gezey?  FBIZ

Gefl@  TFdde -*Z:05UH CPOLARIS OHNLY

gezll 7e42

Begls TFd7g -"BiOBDUKRCE /BOUNCE HODE

BEZlI £347

Be2id 7451 ~"H; GHRAP FHRAP GROUNED

ge2i1s  £488

Belle TF477 ~fn; DANGHL ANGULAR MOWMERT CONSERVE
BEZ1Y  £418

GeE28  Fd82 -"H; ONORH SHO aNG HOW COHS.
GEZ2l fd1l6

Bez2d 7471 -G DGRAY FRESET GRAVITY

BE223 €461

gezzd  T4E3 -4 OMISSL JRESET HUHME HWISESLES
B6225 £582

BeZ2e T456 ~"R;QRETRDO FRESET RETHED COMSTANT
Bedz2¥ E5ZB

gez3g 7454 ~"T;BTHRUS FRESET THRUST COHSTAHT
BEz31 £311

Bezliz 7435 -5 05HIPS sBISFPLAY SHIFS

BeZ3: £E58

B£234 74532 ="¥;0¥ELSC JHUSSEL VELOCITY OF MISSILES
BEEZ3T 7o

Bezgide 7453 -%U; BUF o SBISFLAY UFOD'S

BE23I7  £6Z26

o4 T461 -0 00FPTION LIST QPTIOHS

Bezdl €688

Bez242 TETS -283;76868 70 RETURH TO HMOHITOR
Bez42 Te@8

Berdd geon g JEHE OF LISY

Bez45 57777 JHP SPCHAR SSTRRET OVEER

#DISPATCH OH ACCUMULATOR

g¢24e 9888 DISPLCH, 8

Bez47  ZER4 BCa BTH1 STEMP 5THSH

BEZ3E 1646  Tal I BISPCH sGET COHPARISGH
Be231 2248 182 BISPCH

2e282 7458 SHA B MEAHS DOHE
ge283  SE648 JHP I DISPCH SHOT IH LIST
ge234 1264 Tabk 8THI SCHECK nGaIHET CAHR
B£255 7638 SHa CLA SEWIF IF HO HATCH
Be2Ge 5261 JHP 432 SHATCH

BEZSTY 2248 ISZ DBISPCH #T0 HEXT CHaER
BeigB 5258 JHP BISPLH+Z FCOHTIHUE

Befel 1646 Ted I DISPLH FEOUND IT

P
(e
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Bezea 248 DCa BISPCH B0 DOUBLE INDIRECT

BelZe: S64dé JHP I DISPCH

264 BRE8B  0THIL. 8

JPRINT & MEESSAGE

Pion]
oy
[ %]
iy
(1]

£888 PR#SGC, B

%
[ZA ¢

BeZeE 1665 Tl I PRHSG SGET ABD OF HMESSAGE
Befe? 3264 Ba 0THE /STORE PDINTER
Bea?8  Z265 152 PRHSS HORMAL EHIT
Bez/71 1664 PRSTI, TaB I OTHi
Beoiz FeiZ RTRiRTR:RTR FOYER FOR FRIMT
gezv3y 7812
BEZ74 7812
BL27¥o 4382 JHE PREOHR SPRINT LEFT HALF
Bge27e 1864 Tok @I OTH1
Bez2? ¥ 4382 JHE PRCHR FPRINT RIGHT HaLF
BEEI88 2264 I52 0THI SHEAT HORD
Bezgl 5271 JHP PRETH SLOGP
Be:82 8888 PROIHE, 2
BEE83 BIF6 AND (77
geifd  TF458 SHa
B85 566§ JHP I PRHEG S1F ZERG QUIT
BezBe 1375 Tel (-48 JFOR EXTEHNE
Bei@d7 T75ie SFa FSKIP IF NEUHMERIC
Be2i|e 1374 Tap {ige 15 ALPHE
gezil 1373 Tek (248 SBACK TO CORRECT
o2l 43214 JHE PCH /PRINT ROUTIHE
BeZ13 5782 JHP I PRCHR

ZPRINT A CHARACTER RDUTINE
Epild4  EB88 PCH. a
Be313  £848 TLE SOUTRUT IT
Beiie E¥Ve’ DCA TELSH SSET TTY IHPROGRESS
BeIly 4771 JHS GPTIOHS JAND WAIT TILL FIHISHED
Beiza t7v2¢ Tel TELSW FEEYBOARRE IRTERRUPT
GeX2i 7448 Sia
gezz2 5317 JBHE -3 FHOT YET
86223 5714 JHP I FPCH SBOHE.

#GET &N INPUT CHARALCTER

Be:24 8888 GETC, g

Beizd 1778’ TEE ICHAR /FROM INTERERUPT SERVICE
BEIEE 7448 SZa SEOT OHE?

Bgezzy 5332 JHPE L +3 FHEP

B33 4771° JHS OGPTINKS SHalT SOME MORE

86331 5325 JHP GETCH+I

3 &3 3336 BCa CHAR

32
6333 EFVe” BLCA ILCHAR



/SFCHAR BY DB.E. WREGE Fale-v1i@a NOYBASTE FAGE 28-2

B
d el

& Teb CHAR
4 JHP I GETC FANE RETURH MITH CHarw

[

Be23f BBBE  CHAR, 8

B33V G888 CRLF, 8

86248 13487 Tak (215
Boid4i 4314 JHS PCH
Bezdz 1366 Tek <212
Boidi 4314 JHE PLCH
Bezdd 5737 JHP I CRLF

Bez43 4771 REINITIALIZE, JHS OPTIONS
B34 5280 JHP KBOARD



ZFCHAR BY DB.E. HREGE FRLE-VIBA NO/DA-TE FacE 29

#TURN OH BOUNCE

B6347 1365 OBOUNC, TeD (BOUNY
BEE58 3867 BCa BOUNHCH
Be351 1364 TAE (BOUNY
Bezlz Za7ve BLA BOUKRCY
BeZ33 4265 JHE FRHESG STELL HIHME
BE3254 7437 HEBOUNC
BE355 4337 JHE CRLF
Be336 5345 JHP REINIT
BEZE4 2355
BEI63 2346
2ez6e @212
BEIET? B215
26378  £828
Be371 £048
o372 €817
BE273 2248
Be274 B2ige
BeZ7S 7748
86376 2B77
ge3¥7 5Z2és

£488 FRGE

SRBUTIHNE TO BISABLE BOUNCE

ged488 1377 OWRAP, TR CHULL
Be481  Z@e7 BCa BOUHCH
Bedga 1377 Tk CHULL
Be4283 3Z@7a DA BOUHCY
Bedd4 47787 JHE PRHSG
BE4BT 7444 Ay Rar
BEdBe 4775° JHE ODRLF
Be4B7  5774° JHP REINIT



/SFPCWAR BY ©D.E. WREGE FaLE-¥186 NO-DA-TE PAGE 38
SREUTINE TO CONSERVE GHGULAR Hom

8e4i@ 7281 0aNGUL, CL& Iac
Bed4ll 28358 BCg CONSER
86412 47787 JHME PRUES
2213 7454 MOHICON
Bedld 4775° J#HS LDRLF
Bed415 5774 JHAP REINIT

B4l I2T2 OHORM, DEs COMSER
Bedly 4776° JHE PR
Goddi F4465 MHEORWAL
Bed21  4775° JHS CRLF
Bed4z22 57747 JHP REIRIT
JROUTINE TO INPUT AN OCTHL HUMBER FROM THE KEYEOA&RD.
SCRLL: JHS BCTaL
7 RETI SHOOTHPUT
/ RET2 SRC=0CTAL MUMBER
2 2g28  0CTal®, 8

o

YT RN T T N GY T oy

I S R DA U N S N S R N N T

3257 Dog HUHE

26 BCA IHFUT

4773’ DQCTALL., JHMS CETC

JHS PCH SANB PRINT IT7
Ted CHAR

13ve Tab (-"8

7588 Sia SGKIP IF {*8

L= B AU o< R R ]
Bode o,
s B |
= i
= P
W

8 5258 JMP HUMBEX FERIT

B¢ 1367 TaB ("g-*g sHOW CHECK FOR 0CTAL
g6 7518 5P SSKEIP IF OK

Bé 5258 JHP HUMBEY AHO=GUTT

B¢ 3268 DCe INFUT SERYVE NUMBER

86 257 Tep HUMB /GET LAST MUMBER

1
7i84 CLL RAL;CLL RALCLL RaL

b

&A&%&#&J’h&%&.é&.b..ﬂ-

B S S L CE I % N O M 2N I I SN L T O T SR R

P LT oo Gad Pl e S N O LT e Al TV b GRS O G e Gl e bk G55 ) (% LR Ll

[ OO I . |

LU Ao a0 B o
O O Oy

a8 Tabd IHFUT SETICH IN HEW HUMBER
g HUHE
182 IHFUT SHAKE SURE HOH-ZERD

g

4 2
4 325
4 2258
c44d 22248 JEP RCTALL
gEds vIBB HUMEBEY, fig CLL
Bc48 1268 Tal INFUT 7T SEE IF ANY
BE4S Fd48 SZa CDLA
BE45 F223 IS2 BCTALY sTAKE YES RETURN
2645 4775 JHS CRLF
Bed4n 1257 Tal HUHB <STICK HUHBER IMN ag
BE4E 5623 JHP T ODCTALY SAHE RETURH

]
b
<
i

=

BR98  HUME, 8

Be468 BEIE IHPUT, 8
Bedél  47F6° DGRAY, JME PRHMSG STELL HIWM WHaAT OPTIOHN IS
#e4E2 7588 HoRaVY
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Re463 42723 JHE DCTaLHY FGET HEH vaLUE
Boded 37747 JHP REIHIT SHO THPUT
gedeld 2862 BLA BGRAY SZET VRLUE
Bcd4ee  13ce Tl (KBORARD SREINITIALIZE
8467 E7&5¢ BCA GRTIOHS

God4va 47847 JHE SETGRY S3ET UP TAEBLE
BE471 1882 Tab 2G6RAY HO¥ TO SEE IF ANTI-CRAYV.
geavz vY7as EHa CLa /7GKIP IF YES
Be473 5783¢ JHP HAaR-2

Ged4vd 47787 SHME PRHEHSE

Be4vE 7516 HEGRAY JAHTI GRAVITY
Bed4ve 4775 JHE ODRLF

Bed4vF 1366 TelR (KEDARD

BEhER 3VES¢ BLa CRPTIDHS

Bge581 5763¢ JHE HAR-Z2

BeS82 47767 DHISSL, JHS PRHMSG

86583 7325 HBHISSLS

2e584 4223 JHE BCTALH JGET A HUMBER
Ben@y  5774¢ JHP REIKIT

2oRiE V841 Lia FZET WISSEL COHSTANT
26087 28353 BLA MAKEIS FGET LCOHNBTART
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146;-29

B8;-143

-182;1488

133:-68

/LED
-288;-17;

-222:-43;

-288;-43;

18,8:8:18;-18,8;

<#IH ANDROMEDA

ALDEBARAN IH TAURUS

JRLPHEDCA IN COROHa BOREALIS

sIH RRIES

SRGITARIUS GERWINI FEGASIS
-18;258; -33;-114; ieg:isz
4;258; -8%3;-128; 16848

15:;242; =-73:-128; 193; 46
g:-18 FHORE SUH
48;:242; -58;-125; 164;8



/SFCEAR  BY DB.E. MREGE FRLE-¥184& NO DA TE FPAGE 35-4

11513 8362
11514 7786
11315 7683
11516 2244
115817 @gos
BRIGHT STHARS
11528 7582 -190;145 sIH LIBRA
11521 8221
11322 2813 11;185 SLYRA
11322 8154
11524 2183 69;-63 /MIRFAX IH PERSEUS
11525 7781
11328 8244 164;-63 /IH ARIES
11327 7781
#LED SAGITARIUS GEMINI PEGASIS
11338 7478 -288;-71; 31;239; -44;:-122; 2688

11531 7e7i
11332 BB63
11533 8357
11534 7724
11535 7686
115336 #3118
11537 ©Eeos
11348 7338 -168;-71: 66;228; -33;-117
115341 7671
11342 B182
11542 8344
115344 7737
115345 7gi3
1154 7312 -182:-85; 31;228; -58;-151
11547 7653
11558 88683
11531 8344
11332 7786
11552 7551
11334 7329 -171;:-83; £2:246; -58,-137
11555 7&35
1135¢€ 8876
115537 #388
11568 7786
11561 7367
/BRIGHT STARS

11562 7538 -168;-249 SIN PUPPIS
11362 7428

11564 7442 -222:137 sIH LIBRA
113e5 8211

11536€ 7468 -288;29 SIN VIRGO
1157 B8335

11578 #138 88,157 JRLTRIR

11571 BZ235

11372 2888 8:12;12:0:-12:08;8;-12 SHOR SUH
11572 @81il4
11574 2814



SFEFCEAR

11375
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11377
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1181

CFy Ty 0y Py Oy
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Joede  frote  fosde  pucke e

1iele
1iely
1ie28
11e21
ilezz
i1e23
ii1ez4
116253
116z2¢
tiezgv
11¢38
11e3i
11e32
11€33
1134
11€353

11€3¢
1137

BY

zeoe
F76E4
2808
aeo8
i7ed

7356
7653
R
8357
7743
7367
7556
663
r75e
7346
7737
7341

GR32
7658
2857
7616
BB33
TEBB
zg64
TEIT
G234
2G84
2884
774
RS
G894
7774
774

2e88
2888
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SLED SAGITARIUS GEMINHI PEGRSIS
~146;-85; 6239 -29;-137
-146;-77; -22;-154
-33;-199
FRURIGH

26;-88;47;-114;29;-128;4;-97

4id;4;~4;-4;4;~-4;-4 ZWORE SUH

2:8
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/SFCHAR

RLIVE
ABECLES
ARMDLY
ARFED
RSER
fAES
BanG
BaKGLE
EICEUHR
BOUKCH
BOURLDY
BOUHX
BOUHY
BREAKY
BRETEL
BEEIP
BEHIPE
CaLPL
CRLPHT
CaRLPT
CALPTH
CaLPTY
CalPT2
CaLPX
CaLpPpxi
CaLPKe
CALPY
CrLPY1
CatPvez
CALPY3
CaLPY4
CaLPYS
CHER
CLag
CLEH
CLEINT
CLLR
CLSA
CLEK
COLIDE
cgLips
CoLInt
CoLIne2
CoLLnt
coLLbp?
COoOLLEZ
CoLLB4
ceLLns
COLLEs
COMPAR
COMSER
cos
CRLF

B
BEUFP

BY

2821
2EE2
3678
2834
7413
EEE8
4385
4514
1ga8
2867
2G78
2246
2355
5844
4008
1323
1351
2863
ceag
2135
21356
£157
2168
2133
2871
ziis
2154
2BY7S
2114
2122
2161
2162
£336
£133
£134
eB22
€132
€133
£131
41488
4414
4423
4454
4412
4451
4582
4418
4447
4588
3834
2858
4474
6337
agie
BR45

WREGE

DELAY1
DFLANE
Iig
DISBUF
DISPCH
DISPLA
DIVIDE
DHBE4H
DKBEF
DRa#
DETARS
DEUH
A

I

bz
ESUH
FOLOCK
FCOSPH
FIRE
FIRDHNE
FLAKE
FLAKER
FSINPH
GETC
GETHIS
GERAY
GRYTEL
HYPER
HYPERS
ICHaR
IKPUT
IRTEAT
IRTRPT
KEOARTD
K12
LIKNC
LOOKUP
LSR
HAGRAY
HaNGCo
HAKKIS
HBOUNC
ACURVE
HERAVY
HISCHNT
HISPHT
MISECH
MISSIH
HISSLS
MISELd
MISsST1
MISST2
HISSUR
HISTBL
HHESG

6821
3342
al4a
48048
6246
4473
4472
agaa
agea
4382
458¢
4587
7487
43087
438¢
ii94
B804
634
4318
ic@n
4585
1885
3642
6324
4274
4476
as086
3671
agiz
£828
S46G
SB27
£B82
5288
2881
el41
2488
417
7318
7454
a853
7437
7412
588
38833
B8eé
4233
4234
4288
4217
4235
4236
4237
4800
6326

MHISSL
HHORMA
H3PTa
MOPTEB
HOFPTBA
MOPTC
HOPTH
MOPTE
MOPTF
HPHLAT
HRETRO
HSHIPS
MSTARS
H5UN
MTHRUS
WUFO
MygLT
My
HVELDX
M RaP
NEWFLH
NEWFLL
NEWFLS
NEWFL1
HEWFPL2
HEWPL3
HEWPL 4
NEWFLS
NEWPLE
NEWPOL
HEWPOS
HEWFD
NEWPDZ
NEWFQRZ
HEWFPO4
NEWPBS
HEWFDS
HEWFOT?
HEWFOE
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HEUMKI
NULL
HULLI
HUME
HUMBEX
HUHMIS
HAXTAHNG
HETPOS
OaNGHL
OGBOUNC
goTaLL
JCTALK
QCURVE
OFDECK
OFFSET
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7525
7465
7222
7247
7274
7318
7324
7334
7354
7421
7552
7483
7427
7344
7537
7374
4471
7485
7288
7444
3384
3385
3386
3218
3246
3270
3251
3273
3223
3288
2680
2687
2625
2617
2635
2671
2623
2641
2675
7411
3852
1883
1980
6457
6450
8851
4504
4583
6418
6347
6426
6423
7822
45081
2411

OGRAY
oMISSL
OHDECK
ONDRH
QOPTIO
OFHLAT
OFTION
ORETRO
QSHIPY
OSHIPS
OSTARS
OSUH
OTHRES
7Hi
QUFg
OQUFDR
gYyELDC
JHRAP
PCH
PIP
POP12
POLARS
PRCHR
PEMHSE
PRSTH
PERUCP
PSAUCT
PSaUC2
PUTHIS
BaLPHA
QBETA
GORTI
RCHT?2
RCHNTI
QLOEPH
RCOSTH
GDISHR
BERAY
RFH
GFHDOT
GFHR
ar
GRET
BSHIP
BEHIPN
FSINPH
QESINTH
RTHA
BTHR
RTHRGC
BTHRYS
BTINHE
THI
GTH2
GYH

6461
6382
4568
416
6688
787
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B¥y
BEFGS
BHRI
GuRe
GHRZ
BYFGS
RakEOH
RaNuME
RaREHL
ROHUNMT
REIKIT
ROCT
ROQTI
ROCTL
ROOTLI
ROCTHZ
RODTT
SRLPHL
SRLPHI
EaLPNE
SRLFTH
SRLFTY
SRLPX
SRLPY
Satc
grucl
SRUCIE
spbtc2
SmUC2E
SRYAL
SHYLK
SC

8CH
SCALE
SCALE!L
SCHLE2
SCARTEL
SCRTTE
SCRTTH
gCL
SC1
gL
SETERL
SETGRY
SETERXK
SETGRI
SHIELD
SHIPEZ
SHIFL
SHIPIC
SHIPIE
SHIRPIH
SHIF1Y
BHIRZ
SHIPZ2C

BY

ZB25
L
ZBig
B@11
2813
RE23
£477
8354
#3335
#8353
£345
3387
2348
3317
3323
3337
3341
2231
2237
2233
2314
2315
2318
2317
f208
1163
1281
13153
1323
cBag
£B@1
4315
(441
27135
igae
3839
1728
4323
4354
7483
4777
4776
3871
Jgg2
IBT7
Jieg
2ezi
2821
1351
igzs
1185
1353
1354
1372
1281

B

E.

WREGE

SHIP2E
SHIP2Y
SHIP2Y
SHL
SIN
SINTAEB
SPCHAR
STARTU
STCLE
STOVER
SUN
SUNCHT
SUNDR2
SUNHLF
SUNL1
SHHL2
SUNPTH
SUHPTZ
SUKTHP
SHITCH
THELE
TELSWH
TH

TY

Ti

T2

T3
T3i8G
T4
¥YCBE
W&IT
AR
MARDIS
HARD X
HARSUE
HARS2
WARS 3
HER1
WARLE
HARZ
WAR2E
WADDD
¥ADDD1
XADDD2Z
XCOSIN
®¥DISL
“DISPL
XRIVID
XGGRAY
RHULT
KEULTS
KHULTI
XOFREC
XONDEC
KRAHDD

1251
1374
1375
7413
4475
a40a
a2@8
9223
684z
3387
3488
3451
3435
3433
3441
3437
1288
1484
3452
i66¢a
2412
6817
igav
iB43
2822
2831
2853
Geoa
2861
agen
3384
3482
2464
5473
3688
5431
2456
5632
5426
Se44d
3453
2324
2345
2341
@325
pevez
28
B234
3858
gzgz
B233
az217v
1616
1688
8331
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