spacewar 4,2 5/11/63 adp - pt 1

3/ Jmp sbf / ignore sec. break
Jmp alo
Jmp al / use test word for control, not iot 11 co

/ interesting and often changed constants

/symb loc usual value (al1l instructions are executed,
/ and may be replaced by Jjda or jsp)

tno, 6, law i 41 / number of torps + 1
tvl, 7, sar Ug torpedo velocity

rit, 10, law i 20 torvedo reload time

t1f, 14, law 1 140 / torpedo life

foo, 12, =20000 fuel supply

maa, 13, 10 spaceship angular acceleration
sac, 14, sar Us spaceship acceleration

str, 15, 100 star capture radius

mel, 16, 6000 collision "radius"

mez, 17, 3000 above/?

ddd, z0, =0 O to save space for ddt

ASONONONONONONONNN SO

the, 21, sar Og amount of torpedo space warpage

mhs, 272, law i 10 number of hyperspace shots

hdl, 23, law 1 40 time in hyperspace before breakout

hdz, 74, law i 100 fime in hyperspace breakout

hd3, 25, 1law i 20O time to recharge hyperfield cenerators
hrl, €, scl 9s / scale on hyperspatial displacement

hrf, 7, scl Us / scale on hiperspatially induced velocity

hur, 30, 40000 / hyperspatial uncertancy

ran, 31, O / random number

arv, 37, sar €g / sravitational constant

/ place to build a private control word routine.

/ 1t should leave the control word in the io as follows.

/ high order 4 bits, rotate cew, rotate cw, (both mean hyperspace)
/ fire rocket, and fire torpedo. Low order L bits, same for

/ other ship. Routine is entered by Jsp cwg.

cwr, Jmp mgl  / normally iot 411 control
. 20/ / space



/ routine to flush sequence breakes, ir7

sbr, tyi
lio 2
lac O
lsm
Jmp 1 4

define
Xinecr ¥X,Y,INS
lac
INS
dac
lac
INS
dac
term

1]
3

NglN ISROT S
o]

define
viner X,Y,INS
lac Y
INS scn
dac Y
lac X
~-INS+add+sub ssn
dac X
terminate

definre
dispatch

add (. 3

dap . 1

Jmp .

term

define
dispt A,Y,B
repeat & B=B4B
lio Y
dpy-A+B
term

define
scale A,B,C

lac A

sar B

dac C

term

they occcur.



dafine

dairf Vv,S,SE

random

add 1V
dac 1 V
xct SF
add 1 S
dac 1 S
term

define

lac ran

rar 1s

xor 5355670
add (355670
dac ran
term

define

ranct S,SS,C

random

S

SS

sma

cma

dac C
terminate



define
varsft
dzm Xys
dac ©T1
idx Xvs
ve, idx Xys
lac T1
scr 28
dac T1
sza
Jmp ve+R
scr 2s
swap
terminate
define
undosft
dac t1
dio T2
lac xXvs
add sft
dap .+1
lac .,
dac .+6
dac .+6
xor (10000 / change scr to scl or scl to scr.
dac xyt
lac T1
dio E2
scr .
gcr .
terminate
define
integrate A,B
cli
lac 1 A
scr Gs
scr 1s
div T1
hlt
cma+cli-opr
xct Xyt
xct grv
dac B
terminate

sft, lac .-1
scr 7s
gscr 6s
scr 5s
scr U4s
scr 3s
scr 2s
scr 1s
scr
scl 1s



/sine-cosine subroutinesAdams associates

/calling sequence= number in AC, jda sin or ‘daccs.

/argument is between +f pi, with birary point to right of bit 3,
/answer has binary poInt to right of bit 0. Time = £.35-? ms.
/changed for auvto-multiply , ddp 1,/19/63

cos, 0
dap csx
lac (62210
add cos
dac sin
Jmp .+4

sin, 0
dap csx
lac sin
spa
sid, add g311040
sub (62210
sma
jmp siz
add (62210

513, ral 2s

mul (zZ42763
dac sin
mul sin

dac cos

mul §756103
add (1z431¢
mul cos

add (532511
mul cos
addv(1&4417
mul sin

scl 3s

dac cos

xXor sin

sma

Jmp csx-1

lac (377777

lio sin
spi
cma
Jmp csx
lac cos
c8x, . Jmp .
sig, cma
add (62210
sma
Jmp si3
add (62210
spa
Jrp .43
sub (62210
Jmp siz
sub (62210
Jjmp sil



/integer square root

/input in ac, binary point to right of bit 17, jda sqt
Janswer in ac with birary point between bits 3 and 9
/lergest input number = 177777

sqt, 0
dap sgx
law 1 23
dac sqgl
dzm sqg?
lio sqt
dzm sct

sq3, isp sql
Jmp .43
lac sge

sSQxX, Jjop .

lac sqg?2
sal 1s
dac sq2
lac sct
rcl 2s
sza 1
Jmp sq3
dac sct
lac sqZ
sal 1s
add (1
sub sgt
sma+sza-skp
Jmp sqQ3

spa

cma

dac sqgt

idx sqr

Jmp sq3

sal, 0
sqge, O



/outline compiler
/ac=where to compile to, call jda oc

define

ocs,

ocz,

oc,

cck,

ocg,
OCg»
och,

0Co,
oca,
CCR,
ocr,

/ot=address of cutline table

plinst A
lac A
dac 1 oc
1dx oc
terminate

comtab A, B
plinst A
Jjsp ocs

lac B

Jmp oce
terminate

dap ocz /puts in swap
dio i oc

idx oc

dio i oc

idx oc

Jop .

0 /outline compiler proper
dap ocx

lac 1 ocx
dap ocg
plinst (stf
dap ocm

1dx ocx
plinst élac
plinst {(lio
clf 6

setup ccce,b

lio . /outline table
cla

rcl 3s

dio oci

lio (rcl 9s

dispatch

opr

Jmp ocl

Jmp oc2

Jmp oc3

Jmp ocl

Jmp oc5

Jmp ochH

N

0|

x4
yi

n|



plinst {szf & /7 code
add (4
dap ocn
plinst ocn
plinst (dac sxi
plinst (dio 8y1
plinst (Jmp sqgb
plinst (clf 5
plinst (lac Scm
plinst {(cma
plinst {(dac sem
plinst {(lac ssm
plinst {(cma
plinst (dac ssm
plinst (lac csm
plinst (lio ssd
plinst (dac ssd
pPlinst {(dio Csm
plinst {(lac ssc
plinst (lio ¢Csn
plinst (dac ¢sn
plinst (dio ssc
plinst ocm
OCX, Jmp .
ocm, Jmp .
ocn, Jop .
ocl, plinst (add ssn
Jsp ocs
lac (sub scn
oce, dac 1 oc
idx oc
J8p ocs
plinst (ioh
lac (dpy-4000
ocd, dac 1 oc
idx oc
lio oci
count occ, och
idx ocg
Jmp ocg
oce, comtab (add scm, (add Ssm
oc3, comtab (add ssc, (sub Tsm
ocl, comtab (sub Scm, (sub Ssm
ocs, - comtab {add ¢sn, (sub ssd
och, szt 6
‘mp ocY
i 2
plinst (dac ssa
lac (dio Ssi
Jmp ocd
0cT, clr 6

plinst (lac ssa
lac (1io Ssi
Jmp ocd



/display a star

define
starp
add bx
swap
add Dy
swap
ioh
dpy-4000
terminate

blp, dap blx /star
szs 60
Jmp blx
random
rar 9s
and (400700
spa
xor (377777
dac bx
lac ran
ral Us
and (400700
spa
xor é377777
dac by
Jsp bpt
ioh

blx, Jmp .

bpt, dap bpx
random
sar 9s
sar 6s
spa
cma
sal 3s
add (bds
dap bjm
cla cli c¢lf 6-opr-opr
dpy-4000
b jm, Jjmp .
bds, repeat 10, starp
szf 6
bpx, Jmp .
stf 6
cma
swap
cma
swap
Jmp bJjm



/background display - 3/13/62, prs.

define
dislis J, Q

dap fx+R

clf 5

lac flo+R

dap fpo+R
s, dap fin+R

dap fyn+R

idx fyn+R

fin, lac /lac X
sub fpr /right margin
sma
sub 520000
add (2000

frr, spg

fou, Jjmp fuu+R

fie, sub (1000
sal 8s

fyn, lio /lio Y
dpy~1i
stf 5

fid, idx fyn+R
sad (lio Q+2
jmp flp+R
sad fpo+R
Jmp fx+R
dap fin+R
idx fyn+R
Jmp fin+4R

fuu, szf 5
x, Jmp /return
idx flo+4R
idx flo+R
sas (Q+2
Jmp fid+R
law J
dac flo+R
Jmp fid+4R

flp, lac (1lio J
sad fpo+R
jmp £x+R
dap fin+R
law J+1
dap fyn+R
Jmp fin4R

fpo, lio

flo, J
terminate



define
background

Jsp bck

termin

bek, dap bex
szs 40
Jmp bex
jsp im
Jsp 2m
idx bece
and (1
sza
Jsp 3m
bei, law 3
and bcc
sza 1
jsp im
be3l, isp bkec
Jmp bey
law 1 10
dac bke
law 1 1
add fpr
spa
add (20000
dac fpr
bey, Jsp im
bex, Jmp
1m, dislis 15, 1¢
em, dislis 2J, 2q
3m, dislis 3J, 3q
Lm, dislis 43, 4q

bce, 0
bke, 0
fpr, 10000



mul=mus
div=dis

start



/main control routine

nobh=30

mlo,

nxi=rmth

nyl=nxl

nal=nyl

nbl=nz"7

ntr=nu
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bsg,

1
sor 2s
swanp
2dd Tox
swap
scl 2s
add acx
add acy
sub sty
sma . sza-skp

varsft
dec T2
cde sat
mul T4
undosft

O
sSCr Us

£s

&)
e

TR B I Y
N pe
o0

Fo N

s

S

c 8

io tl
ntegrate mxl, bx
ntegrate myl, by
ac I mth
da cos
ac c¢s
ar Us

ct sac
zf 1 6

a

d--

PO T SR PR L RO IRV e B A N > R U IR R B N e I R S I S o WY v, ISR ¢ B ¢ B 0|
LJ-Q}_J
4
3%

P mdy, myl, (sar 3s
ac sn

ar Qs

et sac

ma,

zf L5

la

ife mdx, mxl, {(szar 3s
cale 8n, Sz, ssn
cale ¢s, Bs, scn

a¢ 1 muni

ub sen
dac 8%l
gub sSsn
dogo ghv

20 / switch 2 for light ster
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e / no %a*
sar Qs8, sar Us, Src
sn, 8s, ssn
ca, B8s, sen
I omfu, st?2
afu

=, =,
axl, syL, sub
- A

L, SYL

/ prevent count around
nrevious control word

word
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nob-1 /search
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/ check if torp tube reloaded
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sl lac (ter / set un tornedo ecale

5 .
add (nodb
dap srb
244 (nob
dap sr7
add (nco
dan srX
2dd (nob
dap syl
lac sn
et tvl

m

4d + mdx
sr3, ac .

ne
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. 5/

to handle spaceshins dragged into
shin in sta:

dzm 1 nAax

dzm 1 mdy

azs 5C

Jrp pol

rye7

lac (77777

dac 1 rxd

dac 1 myl

laz 2 mbl

dac Ssr

count sSsn, .
Imo o mbl

lac (mex ltoooco
dzc 1 nmlld

law 3 210

dac 1 wmal

Jun mbl
nes of spaceshins
114434

11441

Ot e el

1412672

21414

1ha14

114740

700000

012113

1132447

116313

12441

161151

111633

365470

700000
varizsbles
congstants

. 0o/ / aneca for nateh

/ now go bang
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fub,

fik,

fwt,

fiu,

cli
dpy-L000+700
isp t3

Jmp L .

Jwp .

law 4000
jda fss
law fub
dap i té
dap 1 t7
lac c26
dac sxl
lac c20
szf 1 3
cma

add c30
dac syl
law i 2
dac t3
Jmp fds
szt 3
Jmp . 3
stf 3
Jmp . 2
clf 3
iot 11
dio t1
ilot 1721
dio t2
law 1
and Tl
and t2
sza

Jmp fik
law 2
and til
and t2
sza 1
jmp fis
law al+z
dap fiu
Jmp fwt
law 4
dap fiu
add .
dac T1
isp T1
Jop -1
Jmp .

a7 a
PN

w2

vy} e e
A

o Ty



fx1, dio T1

dac t3
law £x2
dap frt
law 1100
jda fss
Jmp f1%t
£x2, lio t1
jmp fkr
cl2, 12
c20, 200000
c2i, 21
c23, -200000~30000
c26, -260000
c30, 30000
t3, 0
th, 0
t5, 0
t6, 0
£7, 0
mth, / table of objects and their properties
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alio

acx
acy
becl
bel
bce
bek
bex
bey
bds
bim
bke
blp
blx
bpt
bpx
bsg
bx

by
cle
el
e
ceb

cz0



c30
col
cos
CcOX
cs

csm
csn
c8X
CWg
CWY
daadd
fds
£i1
fiz
fid
fie
ik
fin
fis
fiu
fkr
flo
flp
1t
foo
fou
fpo
fpr
frr
frt
s

s1
fss
fub
fug
fus
fuu
fwt
fx

£x1
x2
fyn
fys
get
grv
hdl
hdz
hd3
hp%
hp

hpl
hp6
hp7
hot



hrl
hre
hur
idl
ids
iox
mail
magz
mas
mbi

mb2

mco
mdi
mdn
max
mdy
mel
meez
mex
mfu
mgk
mee
mg

mg

mhi
mh?
mh3
mhl
mhs
mi
mll
mlé
ml0
mon
mot
mgd
moe
msh
mst
mtld
mtb
mtc
mth
mtr
mxa
mxe
mxc
myl
mye
mzd
nal
nbl
neco



ndy
nfu
nhi
nhe
nh3
nhi
nnn
nob
nom
not
ntd
nth
ntr
nxl
nyi
oc

ocl
oc?
oc3
och
ochH
och
ocS
occ
ocd
oce
ocg
och
oci
oct
ock
ocm
ocn
oco
ocp
ocq
ocr
ocs
OCX
oCcZ
otl
ote

pol
pof
ran
rlt
sac
sbf
scl
scm
scn
scw

seX
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sid
siz
siz
sin
sn

sp5
sql
8qe
8q3
sgb
sq’
899
sqgt
80X
sri
sre
sr

sr

srH
srb
sr7
src
sr0
881
sar
ss

88

ssa
ssc
ssd
ssil
ssm
ssn
sti
stZ
str
stx
sty
sx1
syl
ti

tz

t3

th

t5

t6
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