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isz 2b 

% 
Xlac 

lrnq 
ce 10 

% lac 
sna 

3b 

• jmp 
cma 

6f 
I 

• tad 
st 1 

d 1 

tad 
lmq 

o
 
0
 

o
 

• szl 
isz 2b 

• 
6: lac 

sma 
2b 

tad 
tad 

d1 
5b 

• sma 
jmp 

ell 
7£ 

• 
Irs 
isz 

1 
aexp 

nop 
7:xor rsion 

# dac 
lacq 

ams 

• 
dac 
jmp 

ans 
i q 

p 

8 Jdzm 
dzm 

aexp 
ams 
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t ad  d34  
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l a c  ce10  
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lis 1 
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lac ams-
frdiv; 1:.. 
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lac ams 
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lmq 
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ell 
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szl 
clq ecla 
dac 1b 
lacq 
t^ad_ 3b 
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Irs 1 
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lacq 
dac 2b 
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ftmpl: 0;o;o 
ftmp2i O/OJO— 
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o2: 02 
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O660522: 0660522 
O660500: 0660500 
O400001: 0400001 
dm1: -1 
om56: -056 
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cfmp = fmp-^Jms 
cfdv = fdv-jms 
ciao = fad'-jms 
cfno = fno-jms 
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sad dU 
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lac 017777 
tad d 1 
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lac dirn i 
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tad d5 
dac dirn 
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loopj 
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sad d8 
sys exit 
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dac 017777 i 
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sys  3tatus |  0 l . . |  maxfn 
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lae s, flags 
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jmp 
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jms  

10  
PUtc  
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sys  
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readdi r :  0  
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sad  
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j m p  2 f * 1  

l a c  

d a c  

t  

i r a x f p  

l a e  

d a c  
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s K p  
i  2 1  

1 S B  

l a c  

t  

t  

t a d  

d a e  

d 7  

t  

1 s t  

i m p  
t 1  

1 b  

l a c  i r a x f p  

d a c  

l a e  
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d a e  

l a e  

i r a x f  n * i  

3  I  

d a e  

l a e  
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3  I  

d a c  

j m p  

i r a x f  n + 3  

f i n d f  i  

p u t c l  0  

a n d  0 1 7 7  

d * e  2 £ * 1  

l a c  o p t  

d a c  2 f  

a d d  o U Q O O O O  

d * e  o p *  

s p a  

j m p  1  £  

l a c  2 £  l  

x o r  2 f  + 1  

j m p  3 £  

1 1  

1*8 21*1 
a l s s  9  

P 
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d a c  2 f  1  P 1 s t  n o c  

l a e  n g e  

s a d  d 1 2 8  

#  s k p  

j m p  P U t c  i  

l a e  f o  

A 
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11 

d a c  o p t  
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10 

9 
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8 

7 
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6 

5 
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4 

3 

f o *  1  
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d  1 »  1  



d  5  J  5  

0  6  0 i  0 6  0  

o a o j  o u o  

o 2 Q {  0 2 0  
d  7 1  7  

o U Q O O O O :  o u o o o o o  

A  d l 2 8 |  1 2 8  

W -WT" 
d m 4 |  » < *  

0 1 7 7 1  0 1 7 7  

O 2 0 0 Q Q 0  J  0 2 0 0 0 0 0  

d d I  O 5 6 O 5 6 ; O 4 O O 4 O ; 0 a O O 4 O ; O f l O O U O  

a u i  < u >  

t l  , = , + 1  

1 1 1  , » , * 1  

m a x f n i  , = , + 4  

m a x f p i  , « , * 1  

n d l r l  » 3 f M  

s t b u f l  

s , f l a g s !  « * t * 8  

s . u i d f  , = , * 1  

s . n l i n k s t  , * , * 1  

s » s i z e »  ,  * ,  +  2  

s . l l  , « , * 1  

b u f j  

I I  

0  

9  

8 

7  

6 

5  

4  

3  





• 

• »» moo 

• 

jmp 
reset I 

1£ 

11 
jms iressg; <es> ;<et>; 012;0 

• 
A 

jms 
sys 

rressg; <vr>; <u 077j 0401 0 
open! rroostat; 0 w 

• 

spa 
sys exit 
dac 
sys 

£1 
openl rroostat; 1 

• spa 
sys exit 

% 
dac 
jms 

f 0 
readline % drm 

skp 
user 

• 11 
Is* user 

• 

jms getentry 
jirp noentry 

lac 
sad 

name 
u,name • skp 

jmp 1b 

• 
lac 
sad 

name+1 
u,name*1 

skp 
jmp 1b 

• lac 
sad 

name+2 
ut name*2 

• 

skp 
jmp 1b 
lac 
sad 

name+3 
u,name+3 

• skp 
jmp 1b 

• SlOop! 

* 
jms 
law 

rressg; <re>j <ad>; <y 077; 040; 0 
rqname-1 * dac 

law 
8 
rqhand-1 

dac 9 
# -nrq 

dac 
jms 

2f 
readch 

• 
A 

1! 
sad 8 i 

V 
W 11 

jmp 
Is* 

9 i 
9 

10 

9 

isz 
jmp 

2f 
1b 

fP 8 
7 

jms 
jmp 

iressg; 077012; 0 
gloop 

6 

fP 5 

2! 0 

4 

3 

noentryj 
jms rressg; <r>a>; <me>; 0u0# <no>; <t 040; <£o> 

• 
jms 

<un>; <d 073j 040; <en>j <te>; <r 077; 
readch 

040; 0 



s a d  c h » y  
s f c p  

j m s  n e v l i n e  
l a c  n a m e  
d a e  u , n a m e  
l a c  n a m e + 1  
d a e  u , n a m e * 1  
l a c  n a m e + 2  
d a e  u , n a m e * 2  
l a c  n a m e + 3  
u a v_ u |  nflnic* J 

d » m  u . n g a m c g  
d z m  j . n g u e s s  
d z m  u . n t i n e  
d z m  u , n p e n a l t y  
j m s  p u t e n t r y  
j m p  g l e o p  

g s t a p t  1  s  
j m s  r r e s s g ;  < e s > |  0 1 2 #  0  

g s t a r t I  
j m s  r a n d o m  
d a e  a l  

1 1  
j m s  r a n d o m  
s a d  a  1  
j m p  1 b  
d a e  a 2  

1 1  

T f  

j m s  r a n d o m  
s a d  a i  
j m p  1 b  
s a d  a 2  
j m p  1 b  
d a c  a 3  

j m s  r a n d o m  
s a d  a 1  
j m p  1 b  
s a d  a 2  
j m p  1 b  
s a d  a 3  
j m p  1 b  
d a e  a U  
d z m  n g u e s s  

A  g u e s s l o o p i  
w j m s  r e a d g u e s s  

l a c  n g y e s s  
10 

9 

s z a  
j m p  1  £  

8 

7 

s y s  t i m e  
l a e q  

6 

5 

r c r  
d a c  s t i m e  

4 

3 

1 1 
d z m  n b u l l  
d z m  n c o w  
l a c  g j  



sad a 1 
isz nbull 
sad a2 
isa cow 
sad a3 
isz ncow 

•
sad aU 
isz ncow 
l a c  g 2  
sad a 1 
isz ncow 
sad a2 
isz nbull 
sad a3 

%
isz ncow 
sad aU 
isz ncow 
lac g) 
sad a 1 
isz ncow 
sad a2 
isz ncow 
sad a3 
isz nbull 
sad aU 
isz ncow 
lae gU 
sad a 1 
isz ncow 
sad a2 
isz ncow 
sad a3 
isz ncow 
sad aU 
isz nbull 
lae nbull 
sad <3U 
jmp gdone 
jms iressg; 0^0040/ OUOOttOi 0^00^0; <bc>j 075; 0 

p lae nbull 
jms number p 
lae ncow 
jms number 
jms newline 

0 isz nguess 
jrap guessloop 

A 

gdonei 
sys time 

W lacq 
rcr 

10 

9 

ema 
tad stime 

Vr 8 

7 

cma 
spa 

6 tad OU00000 
rcr 

4 

3 

dac stime 
lac u,ntime 

0 tad stime 
dac i,nti-ie 



• 

• 

lae u.nguess 

• 

tad nguess 
dae u,nguess 
1st u.ngames 
jms outentry 

• 

A 

ims messg; 
lae nguess 

012* <g 075| 0 

w 

• 

jjns number 
ims rressg; OUQi <t 0751 0 
lae 3time 
ell/ idiv; 15 

• laeq 
ims number 

% 
ims newiine 
imp iloop % 

randoml 0 
• sys time 

laeq 

• 

tad rand 
ell; muli 78125 
laeq 
dae rand 

• ell/ idiv; 
imp random 

10 
i 

# newiine: 0 
ims messg; 
imp newiine 

0121 
i 

0 

• 

numberl 0 
lmg 

# law 2f* 1 
dae 3f 
laeq 

• 11 
cli; idiv; 10 

• 

tad o60 
dae 3£ i 

P 
isr 3£ 
laeq P sza 
imp 1b 

• 

1l 
-1 
tad 3f 
dae 3£ 

• 
A 

lae 3£ i 
ana w 

^1! 

imp number 
dac ,*2 

i 

10 

9 

jms iressg; 
jmp 1b 

o 

3 

7 

21 
31 

O f  ,=,*10 
, = ,*1 

6 

• readguesst 0 
4 

3 

ims rressg; 
ims enum 

0770UO; 0 

• dae g  1 
ims cnum 



•  

• 
dae  g2  

• jms  cnum 
dae  g3  
jms  cnum 
dae  

•  
A  

jms  r eadch  
s ad  o12  

W  
•  

jmp r eadgues s  1  
jmp  r e adgues s+1  

c numi  0  • jms  r e adch  
t ad  om 60  

% 
spa  
jmp  r e adgues s+1  % dac  1  £  
t ad  d m10  

H  sma  
jmp  r e adgues s*1  
l a c  1 f  

#  jmp  cnum i  
11  o  

•  readch l  0  
c l a  
sy s  r eadJ  1  f i  1  

#  l ac  1  £  
I r a s  9  
jmp  r e adch  i  

•  11 o  

r e ad l i n e i  0  
•  

da e  r i f  
jms  r e ad2  • dac  name  
jms  r e ad2  
dac  oame+1  

#  4ms  r e ad2  

* 
da e  name+2  
jms  r e ad2  * da e  name+3  
jmp  r e a d l i ne  i  

•  read2 l  0  
jms  r e ad l  
a l a s  9  

•  
A  

dac  1 f  
jms  r e a d l  w 

4pn 
xp r  1  £  
jmp  r e ad2  i  

10 

9 

11  0  

8 

7 

pea d l  1  0  
l a c  r1£  

6 sna  
jmp  i f  

4 

3 

jms  r e adch  
s ad  ©12  

•  skp  
jmp  r e ad l  i  



• 
• 

dzm r l f  

• 11  
l a e  o t tQ  
jm p  r e ad  1  i  

r i l l  0  
•  
A  geten t ry ;  0  
w  • l a e  u se r  

c l i ;  m u i ;  16  
l a eq  
dae  Of  

•  lac  f i  
sy s  s e ek  J  0 | , , i  0  
l a c  f l  
sy s  r e ad ;  u s e rd a t a ;  16  
s za  
1 s t  ge t en t ry  

9  r Jmp  g e t en t ry  i  

pu t en t ry i  0  
9 l a c  u se r  

c i i ;  mu i ;  16  
l a eq  

#  dac  Of  
l a e  f o  
sy s  3e ek l  0 | , , l  0  

•  lac  fo  
sy s  wr i t e ;  u se r da t a ;  16  
jm p  pu t en t ry  i  • 

a v e rag e :  
jms  i r e s sg ;  <ve> ;< r  0121  0  

#  jms  paye r  
jmp  g loop  

• s t and ing ;  
jms  r r e s sg ;  < t a > ;  <nd> ;  012 ;  0  
l a e  u se r  

•  d ac  2£  

P 
dzm u se r  
sk p  P 11  
i s z  u se r  
jms  ge t en t ry  

•  Offp  1 f  
l a e  d 1  
sy s  wr i t e ;  u . name ;  k  

9 
A  

jms  pave r  
jmp  1b  

W 1 l  
l a e  2 f  

10 

9 

dae  u se r  
jms  ge t en t ry  

8 

7 

nop  
jmp  g loop  

6 

5 

2 ;  ?r 

4 

3 

pave r t  0 
l a c  u, ngames  

#  sna  
jmp  1 f  



jms irefcsg;  075/  0  
lae u.ngames 
jms number 
jms rressgj  0UQJ <g 075;  0 
lac  u.nguess  
jms number 

•
lac  u,nguess  
jms avep 
jms mefesg;  0"0l  <t  075;  0 
lac u.ntime 
e lU idiv;  15 
laeq 
jms number 
l ie  u.nttme 

^  cl l l  idiv;  15 
W lacq 

jms avep 
jms nevl ine 
jmp pavsr i  

T|  
jms iressg;  <no>; 0U01 <<ja>; <me>; <s  012;  0 
jmp paver i  

avepi  0 
dae 1f  
lac  u.ngames 
dac Of 
jms iressf i  0501 0 
lae i f  
e l l ;  Idiv;  01 .< 
dac i f  
lacq 
jms number 
jms rressg;  0561 0 
lae u,ngameg 
dae Of 
l i C l f  
c l l l  mull  100 
c iu div;  01. ,  
ecla;  div;  10 

m dae i f  
w  laeq 

jms number 
lae i f  
jms number 
jms messgj  051;  0 
jBiP aver i 

11 *1 
w 

11 
messgt  

-1  
0 

0 
9 

tad 
dae 

rressg 
8 

8 
7 

11 
lac  a i  

6 sna 
5 jmp a i 
4 dae 11 
3 lac  d 1 

sys  write;  1 f ;  1 
5mp 1b 



11 0 

rqnaraei 
y> 
q> 
a> 
a> 
r> 

nrq •» iTsniiiiB 
rantndi 

jmp gstartl 
jmp quit 
jmp average 
j m p  s t a n d i n g s  

j m p  r e s e t  

quits 
j m s  i r e s s g ;  < u i > ;  < t  0 1 2 i  0  

s y s  e x i t  

d 11 1 
ouooooo: ouooooo 
o6Q I 060 
om60l -060 
dm10l *10 
iffT 
o u o i  oao 
0 1 ? I  0 1 2  

c h , y |  y >  

m i l  < v r > j < u  0 7 7 1  0 4 0  

m i s  =  , - m l  

m 2 l  < r e > ; < a d > | < y  0 7 7 ;  0 4 0  

m3l <na>;<ne>;040J<no>Kt 
<en>;<te> j <r 0?7| 040 

m3s = ,*m3 
m5l 077040 

m  m 5 s  =  i " m 5  

P 
m 7 l  0 1 2 ; < g u > ; < e s > ; < s  0 7 5  

m 7 a  =  , - m 7  P m 8 |  < * v > ; < g  Q 7 5  

m 8 s  •  , - m 8  

m 9 l  0 5 7  

#  m 9 s  =  , » m 9  

m l Q l  0 4 0 0 7 5 ;  0 4 0  

m l O s  *  , « m 1 0  

• m o o s t a t :  < m o > ; < o s > ; < t a > ; < t  0 4 0  

A • 
VP11 

£ 1 1  ,  = i *  1  

f e l  . a t + 1  

10 

9 

n a m e l  ,  =  , * 4  

n g u e s s l  , = , * 1  

VP n b u l l l  ,  =  , 4 - 1  

7 n c o v j  , » , * 1  

6 

VP 5 
s t i m e l  , = , + 1  

a l l  , = , + 1  

4 

3 

a 2  J  ,  =  , 4 1  

a 3 |  , = , 4 1  

0  a u |  , » , + l  

g l i  , « , + 1  



9 2 !  » B » + 1  gsl . = . + 1 
g u i  , = . + 1  
r a n d ;  ,  =  , * 1  
u s e r ;  i  =  
u s e r d a t a I  

u t n a i r e i  i e | * 4  
u . n g a m e s l  , i , + 1  
u . n g u e s s ;  , = . + 1  
u . n t i m e i  ,  =  , . +  1  
U . n p e n a l t y l  t  =  ,  +  1  
U i h g u e s s I  , * . + 1  
U  > 3 L  g u  e  s  s  >  ,  ? t » 1  
u . h t i m e ;  , * , + 1  
U t  l t i i f l e ;  , s , * 1  
,  =  u s e r d a t a + 1 6  
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• 

• W nm 

• 
lac 
sad 

017777 
aa 

i 

skp 
jmp 1 £ 

• 
A 

law 
dac 

n.out 
f name w m 11 

jmp 2f 

lac 
tad 

017777 
d 1 

• dac f name 

% 
loop; 

lac 017777 i % sad 
jmp 

dU 
done 

• tad 
dac 

dma 
017777 i 

• 
lac 
tad 

fname 
da 

21 
dac fname 

• law 
jms 

012 
Puta 

• 
sys 
sma 

open; fnamei 0; 0 

jmp 
lac 

1f 
fname 

• dac 
lae 

2£ 
d 1 

• 
sys 
lac 

write; 
d 1 

21 0; a 

sys 
jmp 

write; 
loop 

mesi 2 

• mesi 
0U0077> 012 

• 11 

p lae 
sys 

d2 
read; buf; 3072 p ell; 

laeq 
idiv; 6 

% 
dac 
law 

site 
O20Q000 

dac c2 

• prlntl 
lac O2000Q0 w 

•pi1 

dac 
dzm 

c2 i 
c2name 

10 

9 

«1 
tad sice 

4r 8 
7 

cma 
dac d 

6 

V 5 
law 
dac 

byf 
c3 

4 

3 

lac 
dac 

O20000Q 
c2name 

1t 
lac c3 i 



• 

• 
cma 

• 
tad 
spa 

c2name 

jmp 
lac 

2£ 
c3 i 

• 
A 

dac 
lae 

c2name 
c3 w 

• 21 
dac c2 

law 
tad 

6 
c3 m dae 

ist 
c3 
d 

jmp 
lae 

1b 
c2name 

sad 
skp 

aJOOOOO 

• imp 
lae 

1f 
d2 

• 
sy s 
jmp 

Close 
loop 

11 

• lae 
tad 

c2 
d3 

• 
dae 
lae 

t 
i a 

sna 
jmp print 

• ise 
lac 

t 
i t 

• 
sna 
jmp print 
-1 
tad c2 

• dae 
»4 

3 

• 11 
dac c3 

p 
lae 8 i 
Iras 9 p jms putc 
lias 9 

m 
jma 
ise 

PUtC 
c3 

jmp 
lae 

1b 
i t 

• 
a 

sad 
jmp 

d3 
undef w 

11 

sna 
jmp 1f 

10 

9 

law 
skp 

0162 

8 

7 

11 
law 0141 

6 

fP 5 

dae 
law 

type 
ouo 

4 

3 

jms 
ise 

PUtC 
t 

• lae 
lmq 

i t 



dac  c 3  
1 1  

c l a  
l l s s  3  
t a d  o60  

|  jms pu t c  
•  1 s t  c 3  

jmp  1b  
l aw  Q U O  
jms  pu t c  
l a c  t ype  
jms  pu t c  

I 
l aw  012  
jms  py t c  
jmp  p r i n t  

unde f l  
"8  
dac  c 3  

TT  
l a w  Q U O 
jms  pu t c  
1 s t  c 3  
jmp  1b  
l aw  0165  
jms  pu t c  
l aw  012  
jms  pu t c  
jmp  p r i n t  

done}  
l a c  n o c  
sna  
sy s  ex i t  
a nd  d1  
sna  c l a  
jmp  1£  
jms  pu t c  
jmp  d o ne  

11  
l a e  n o c  
r c r  
dae_ l f  
l a e  fo  
sy s  wr i t e ;  i op t* i ;  j | , |  
sy s  ex i t  

pu t c ;  Q 
a nd  o777  
dac  1 7 *1  
l a c  op t  
dac  2£  
a dd  oUO O O O O  
dac  op t  
spa  
jmp  i f  
l a c  2 f  i  
x o r  2 £ *  1  
jmp  3 f  

1 1  
l a c  2£*1  



alss  9 
3 1  

dae 2 f  i  
isz  noc 
lac noc 
sad d 128 
sKj 
i m p  p u t c  i  
lae  £o 
sys  write;  iopt±i;  6U 
lae lopt  
dae opt  
dim noe 
jmp putc i  

2 i  0 ; 0  
ipt i  o 
e iptt  0 
l i p t  J  ,  +  1 |  , m ; + 6 l i  

.  q i  9  
opt;  ,+2 
ioptl  . •1 |  , = , + 6 U  
noc;  0 
£ o  5 1  
c  1» 0  
c2i  0 
c3:  o 
t t  o 
s ize;  0 
c 2 n a m e l  0  
type;  0 
d  1 1  1  
d 1 2 8 ;  1 2 8  
O 2 0 0 0 0 0 J  0 2 0 0 0 0 0  
o 7 7 7 |  0 7 7 7  
ouooooo: ouooooo 
12T~2 
d m  u  
d m m  - u  
o60|  060 
d  3 1  3  
d 6 ;  6  
n . o u t i  
0 1 5 6 0 5 6 ; 0 1 5 7 1 6 5 | 0 1 6 U O U O ; O U C O < 4 0  
buf;  
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" op 

sys = 0020000 
dac = 004000Q 
jms = 0100000 
dzm = 0140000 
lac = 0200000 
xor = Q2U0000 
add = 0300000 
tad = 03U000O 
xct = 0400000 
isz = oaiioooo 
and = 0500000 
sad = 0540000 
jmp i 0500000 
law = 0760000 

nop • 0740000 
cma m 0740001 
cml » 0740002 
oas m 0740004 
ral = 0740010 
rar = 0740020 
hit = 0740040 
sma = 0740100 
sza = 0740200 
snl = 0740400 
SkP ® 0741000 
spa = 0741100 
sna = 0741200 
szi • 0741400 
rtl = 0742010 
rtf * 0742020 
Cll ® 0744000 
stl = 0744002 
rel = 0744010 
rcr «= 0744020 
cla • 0750000 
cic = 0750001 
las - 0750004 

0 
glK = 0750010 
Irs = 0540500 0 lrss= 0660500 
lis = 0640600 

• 
llss= 0660600 
ais = 0640700 
aiss= 0660700 
norm= 0640444 

• 
A 

norms=0660444 
mql = 0553122 w 

w 11 
muls= 0657122 
div = 0640323 

10 

9 

divs= 0644323 
idiv= 0653323 

•P 8 
7 

idlvs=0657323 
frdiv = 0650323 

6 

4P 5 
frdlvs = 0654323 
laCq = 0641002 

4 

3 

lacs = 0641001 
ciq = 0650000 

• ads • 0644000 
gsjn = 0664000 



# 

• 
OSC = 054P001 
omq = 064*0002 

0 otq = 0 6 44 2 0 0 0 
cmq = 0640004 
Imq = 0652000 

• 
A 

ecla = 0641000 

w m i » 020000 

save = 1 
getuia a 2 

• open « 3 
read » u 

% 
• 

write • 5 
creat = 6 
seek S 7 
tell a 8 
close = 9 
link = 10 

• 

• 

unlink » 11 
setuid = 12 
rename a 13 
exit a 14 
time a 15 
intrp s 16 

• 

• 

chdir s 17 
chmode a 18 
chovner a 19 
sysloe a 21 
capt ® 23 
rele a 24 

• 

• 

status a 25 
sleep a 26 
smes » 27 
rmes = 26 
fork » 29 

• 

P 
• 

• 
A w 

11 

10 

9 

fP 8 
7 

6 

pp 5 

4 

3 

• 



— 
— 



•  
«• P1  

•  t  =  0  
l a s  

•  
dac  
l aw  

.  sw 
13  

sy s  
dac  

sy s loc  
.  pb  

•  
A  

j r r s  
l a c  

ba l l i n i t  
nba l l p  

w  
•  

el l ;  mu l ;  bv s i ze  
l a cq  
t a d  
dac  

l i s t pml  
15  

•  tad  
sy s  

d  1  
c ap t  

% 
l aw  
dac  

ou t l i ne -1  
8  % •nou t l i ne  

dac  9 f+ t  
•  11 

l a c  8  i  

•  
dac  
i s z  

15  i  
9 f  +  t  

jmp  
l a c  

1b  
15  

•  dac  
l a c  

d i sp l i s t  
oUOOOOO 

•  
dac  
jms  

15  i  
dump  

l o op :  
•  

«« dump/ r e s t o r e  

•  lac  wa i tup  
s za  
jmp  2 f  

•  lac  
a l s  

*pb  1  
5 ;  r a l  

•  
sn l  
j r r p  1 f  

* 
jms  
j r r p  

d u mp  
3 f  * 11  

s i r a  

•  
^ITP 
jms  

3 f  
r e s t o r e  

2  t  
r lwp  3 f  

•  
A  

l ac  
a l s  

. pb  i  
5 ;  r a l  w 

4k  i  
s z l  
jmp  3 f  

1 0  
9  

s pa  
j r r p  3 £  

8 

7  3 !  
dzm wa i t u p  

6  
mk s  

s y s  
l a cq  

t im e  

4  
3  

s ad  
jitP 

s t i i r e  
l oop  



tad drr1 
sad stime 
jmp loop 
tad d 1 
dac stirne 
lac ,pb i 
als 7 
spa 
sys exit 

lac displist 
dac 15 

-nball 
dac 9f+t 

" q and stich controls 

jrcs getball; balll; 9f+t 
lac balll+vx 
Ha 
lac balH+vy 
oirq 
sza 
!jmp if 
jirs stickcont 
jpis pqtbali; balll; 9f+t 

11 
jms getballj balll; 9f+t 

" if in pocket # ignore 

lac balH + sflg 
spa 
jmp <*f 
lac 9 
dac 1U 

" update 

lac ball1+vx 
lrss 6 
tad balll+x 
and 0177777 
dac balH + x 
lac balH+vy 
lrss 6 
tad ball1+y 
and 0177777 
dac ball1+y 

" display 

lac ba.H1 + x 
lrss 6 
xor o1U2000 " setx 
dac 15 i 
lac ball1+y 
lrss 6 
xor o164000 " sety 



• 

A a r. 15  \ 
# 

l aw  c i r c l e - 1  
dac  8  

•  -c i r c s i ze  

2 :  

dac  9 f+ t+1  

• 

A 

l a c  8  i  
dac  15  i  

w 

• 

i s z  9 f+ t+1  
j i r p  2b  

9 9  deg rade  ve loc i t y  
w  j i r s  f r i c t  

% 
9 9  e dge  co l l i s i on  

% l a c  l e f t t e s t  
t ad  ba lH  +  x  

W s i r a  
j i r o  2£  
j i r s  poc l i e t l r  

#  j i rp  Uf  
l a c  ba l i n -vx  
s i r a  

•  ji rp  2 f  
c i r a  
t ad  d1  

#  dac  ba l l l+ vx  
2 1  

l a c  ho t t e s t  
#  t a d  ba lH+y  

s i r a  
j i r p  2£  

#  j i r s  pocke t t b  
jmp  U f  

l a c  ba lH  +  vy  
#  s i r a  

*§ i rp  2 f  
c i r a  

•  tad  d  1  

* 2 S  
dac  ba lH+vy  * l a c  r i gh t t e s t  
t ad  ba l l l+x  
spa  

•  ji rp  2 f  
j i r s  pocke t l r  

j i r p  Uf  
• 

A 

l a c  ba l l 1+vx  
s pa . .  

W j i r p  2 f  
c i r a  

10 

9 

t ad  d  1  
dac  ba lH  +  vx  

8 

7 

21  
l a c  t op t e s t  

6 

Pp 5 

t a d  b a l l l+y  
spa  

4 

3 

j i r p  2 f  
j i r s  poc i ce t t b  . 



• 

imp 4f m lac 
spa 

ball 1+vy 

• 
imp 
cma 

2f 

tad 
dac 

d 1 
ball1+vy 

• 
A 

21 

W m 
M ball/ball collision 

lac 
tad 

9f+ t 
d 1 

• sma 
imp ttf 

% 
dac 9£+t+1 

% 21 
lac 14 i 

• dac 
lac 

ball2+0 
14 i 

• 
dac 
lac 

btll2+1 
14 i 

dac 
lac 

ball2+2 
14 i 

• dac 
lac 

ball2+3 
14 i 

• 
dac 
lac 

ball2+4 
ball2+sf1? 

spa 
imp 3£ 

• lac 
cma 

ball1+x 

• 
tad 
cma 

ball2+x 

Imq 
qsm • dac 
lacq 

.+3 

mulsi 
0 dac 9f+t+3 

P 
lrss 
sza 

4 

P imp 
lac 

3f 
ball1+y 

• 
cma 
tad ball2+y 
etna 
lmq 

• 
A 

qsm 
dac .+3 

W 
IP 1 1 

lacq 
muls; 

10 

9 

tad 
lrss 

9f+t+3 
4 

8 

7 

sza 
Jlmo 3£ 

6 

w 3 
ims 
jms 

ballball 
putbaii; ball2; 9f+t+l 

4 

3 

31 
isz 9£+t+1 

• 



T 

j f fP  2b 
a t  

j j rs  pu tba l i ;  ba lU;  9 f  +  t  
isz  9£+t  
j i rp  1b 

lac  oaooooo 
15 j  

^ ctp loop 
t  = t  + 3 

% 

* 

10 

9 

8 
7 

6 

5 

4 

3 



" P2 

frict: 0 
las 
and d 1 
sza 
j irp frict i 
lac balH+vx 
ell; muls; frfac 
dac b a111+ vx 
lac ball1+vy 
ill; muls; frfac 
dac ball1+vy 
gsm 
dac 9f+t 
lac balH+vx 
gsm 
tad 9 f +1 
tad minvx 
sma 
!Jmp frict i 
iim frall1+vx 
dzm ball1+vy 
jmp frict i 

t = t+1 

ballball: 0 
11ss 15 " x**2+y*»2 in g ecma 
tad o300000 
dac 1 fl dac 2f 
lac ball2+y 
cma 
tad ball 1 + y 
cma 
ell; muls; 1:,,; llss 6 
dac sin 
lac ball2+x 
cma 
tad balH+x 
cma 
ell; muls; 2:.,; llss 6 
dac cos 

" calculate closing velocities 

lac ball1+vx 
gsm 
dac .+3 
lac cos 
muls; llss 3 
dac 9f+t 
lac balli+vy 
gsm 
dac .+3 
lac sin 
muls; llss 3 
tad 9f+t 
dac vp1 

lac ball2+vx 
gsm 



CflC 0 » J 
l a c  c o s  
w u l s ;  l l s s  3  
d a c  9 f + t  
l a c  b a l l 2 + v y  
g s w  
d a c  , + 3  
l a c  s i n  

|  w u l s ;  l l s s  3  
•  t a d  9 f + t  

d a c  v p 2  
c i r a  
t a d  v p 1  
c i r a  
srra 
jtr.p ballball i 

)  "  c a l c u l a t e  t a n g e n t i a l  v e l o c i t i e s  

l a c  b a l H + v x  
CISW 
d a c  . + 3  
l a c  s i n  
w u l s ;  l l s s  3  
d a c  9 f + t  
l a c  b a l H  +  v y  

SLAB 
d a c  , + 3  
l a c  c o s  
w u l s ;  l l s s  3  
c w a  
t a d  9 f  +  t  
e » a  
d a c  v t 1  

l a c  b a l l 2 + v x  
g s w  
d a c  . + 3  
lac sin 
w u l s ;  l l s s  3  
d a c  9 f + t  
l a c  b a l l 2 + v y  
g s w  
d a c  . + 3  
lae cos 
mu is ;  l l s s  3  
cira 
t a d  9 f + t  
cira 
d a c  v t 2  

"  r e c a l c u l a t e  x , y  v e l o c i t i e s  
"  w i t h  i n t e r c h a n g e d  c l o s i n g  c o i r p o n e n t s  

l a c  v p 2  
g s w  
d a c  . + 3  
l a c  c o s  
w u l s ;  l l s s  3  
cira 
d a c  9 f  +  t  



• 

lac v11 
• asm 

dac ,+3 

• 
lac sin 
muls; , llss 3 
tad 9f+t 
cma 

• 
A 

dac ball1+vx 

w 
• 

lac vp2 
asm 
dac .+3 
lac sin 

• muls; 
dac 9f+t 

llss 3 

% 
lac vt1 
asm % dac .+3 
lac cos 

• muls; 
tad 9f+t 

llss 3 

• 
dac balH + vy 

lac vp1 
asm 

• dac .+3 
lac cos 

• 
muls; 
cma 

llss 3 

dac 9f+t 
lac vt2 

• asm 
dac .+3 

# 
lac sin 
muls; llss 3 
tad 9f+t 
cma 

• dac ball2+vx 

lac vp1 
0 asm 

* 
dac ,+3 
lac sin * muls; 
dac 9f+t 

llss 3 

lac vt2 
% asm 

dac .+3 
lac cos 

• 
A 

muls; 
tad 9f+t 

llss 3 

w 
flB 11 

dac ball2+vy 

10 
9 

imp ballball i 
t = t+1 

8 
7 dump: 0 
6 
5 

lac o17 
sys creat; dmpname 

4 
3 

spa 
sys save 

• 



% 

p 

sys 
lac. 

"OIVUIJ 
write; qsin; 1 
vaitup 

sys 
lac 

write; qcos; 1 
nballp 

cllj irui; bvsize 
lacq 

1 

dac 
lac 

Of 
waituD 

r sys 
lac 

write; list; Oi.» 
waitup 

sys close 
imp dump i 

restore: 0 
sys open; dmpname; 0 
spa 

i sys 
dac 

save 
waitup 

sys read; qsin; 1 
lac waitup 
sys 
lac 

read; acos; 1 
nballp 

ell; mui; bvsize 
lacq 
dac Of 
lac waitup 
sys 
sad 

read; list; 0:,, 
Ob 

skp 
sys save 
lac 
sjrs 

waitup 
read; dump; ^ 

sza 
sys save 
lac waitup 
sys close 
jirp restore i 

i 

11 
10 

9 



" P3 

rad = 02000 
dlaw = rad + r a d 
diam3 = diam-0200 
middle: 0100000 
high: 0177700-010000 
low: 010000 
ballinit: 0 

-nball 
dac 9f+t 

" Q ball 

lac middle 
dac balH+x 
lac 1o v 
dac balH+y 
dzm balH+vx 
dzm balH+vy 
dzm ball1+sflg 
1ms put 

" top row 

lac d 1 
dac ball1+sflg 
jac high 
dac ball1+y 
-diam-diam-diam 
tad ball1+x 
dac balH+x 
jms put 
dps put 
jms put 
jms put 
!lms put 

" second row 

-diam3 
tad balll+y 
dac balli+y 
-diam-diam-diam 
tad ball 1+x 
dac ball 1+x 
-diam-rad 
tad balll+x 
dac balH+x 
jits put 
dms put 
dws put 
jms put 

" third row 

-diam3 
tad b a 111 + y 
dac balli+y 
-diam-diam-diam-rad 
tad balH + x 
dac balH+x 



jirs put 
j i r s  p u t  
jirs put 

M  f o u r t h  r o w  

- d i a r r 3  
t a d  b a l l l + y  
d a c  b a l l 1 + y  
- d i a r n - d i a r o » r a d  
t a d  b a l H  +  x  
d a c  b a l H + x  
j i r s  p u t  
j i r s  p u t  

"  l a s t  r o v  

- d i a m 3  
t a d  b a l H + y  
d a c  b a l H  +  y  
- d l a m - r a d  
t a d  b a l l i + x  
d a c  b a l l l + x  
j i r s  p u t  

jirp ballinit i  

p u t  l  0  
jirs putbali;  balll;  9f + t  
-diair-1 
cira 
t a d  b a l l l + x  
d a c  b a l l 1 + x  
i s z  9 f + t  
j i r p  p u t  i  
j i r p  p u t  i  

t  =  t + 1  

o a t b a l l t  0  
m  1  
t a d  g e t b a l l  i  
d a c  8  
i s z  g e t b a l l  
l a c  g e t b a l l  i  
d a c  9 f » t  
l a c  n b a l l p  
t a d  9 f + t  i  
e l l ;  m u i ;  t v s i z e  
l a c q  
t a d  l i s t p m l  
d a c  9  
•-bvsize 
d a c  9 f + t  

1 :  
l a c  9  i  
d a c  8  i  
i s z  9 f + t  
jrrp 1b 
i s z  g e t b a l l  
jirp getball i  



• 

_ putball! 0 
• 

taa putball i 
dac 8 

# isz putball 
lac putball i 
dac 9f+t 

• 
A 

lac nballp 
tad 9f+t i 

W 

• 
ell; m u i ;  bvsize 
lacq 
tad listpml 
dac 9 

• -bvsize 
dac 9f+t 

% 
11 

lac 8 i % dac 9 i 
isz 9f*t • jrrp 1 b 
isz putball 

• 
jmp putball i 

t = t + 1 

• 

• 

• 

• 

• 

* * 
• 

• 
A 

flp 1 1 

10 

9 

flp 8 

7 

6 

5 

4 

3 

• 



•  
H  pa  

•  st i ekcon t !  0 

"  d i sp l ay  s t i c k  

l a c  ba lH  +  x  
l r s s  6  

•  
A  

xor  o i a2 0 0 C  H  s e tx  
dac  15  i  W 

•  
l ac  ba lH  +  y  
l r s s  6  
xo r  0 I6 UOOO M  s e t y  
dac  15  i  

l a c  Q C O S  

% 
l r s s  8  
s i r a  % j i r p  1 f  
c i r a  

•  tad  d  1  
x o r  o2000  H  minus  

•  
11 

x o r  o lOOOOO "  vecx  ho ld  
d ac  15  i  

#  l ac  g s in  
l r s s  3  
s i r a  

•  ji rp  1 f  
c i r a  
t ad  d  1  

#  xor  o2000  "  minus  
1 J  

x o r  0124000  "  v ecy  v i s  
#  dac  15  i  

"  ro t a t i on  
•  

l ac  , pb  i  

•  
r t l  
s i r a  r a r  
j i r p  2 f  

"  coa r s e  r o t a t i on  

s i r a  
#  j i rp  1 f  

s i l  
j i r p  3 f  

•  
A  

ji r s  r o t a t e !  mcs in ;  c cos  
j i r p  3 f  

W  
W  1  

1 t  
sn l  

1 0  

9  
j i r p  3 f  
j i r s  r o t a t e ;  c s i n ;  c cos  

8 

7  
j i r p  3 f  

6  

5  

M  f i ne  ro t a t i on  

4 

3  
2 1  

s i r a  
•  



jmp if 
szl 
jffiP 3f 
jms rotate; mfsin; fcos 
jirp 3f 

snl 
3mp 3f 
jrrsrotate; fsin; fcos 

" strike 

lac ,pb i 
rti; ral 
sua ral 
jirp if 

lac qcos 
dac ball1+vx 
lac ggln 
dac balH + vy 
!jmp stickcont i 

1J sua 
jirp stickcont i 
lac qgog 
Irss 1 
dac balll+vx 
lac qsin 
lrss 1 
dac balH+vy 
jffP stickcont X 

rotate: 0 
lac rotate i 
dac 9f+t+l 
lac 9f+t+1 i 
dac 9f+t 
isz rotate 
lac rotate i 
dac 9f+t+1 
lac 9f+t+l i 
dac 9f+t+1 
laz rotate 

lac qsin 
qsm 
dac .•••3 
lac 9f+t+1 
inula! ,f llss 2 
dac 9f+t+2 
lac qcos 
qsm 
dac .+3 
lac 9f+t 
w u l s ;  , l l s s  2  
tad 9f+t+2 
dac 9f+t+3 

lac qsin 



•  

g s i r  
d a c  
_ l a c  

•  
g s i r  
d a c  
_ l a c  

. + 3  
9 f  +  t  

•  
m u l s  
c i r a  

J  , . l  l l s s  2  

d a c  
l a c  

9 f + t + 2  
q c o s  

•  
A  

g s m  
d a c  .  +  3  w 

•  
l a c  9 £ + t + 1  
m u l s ;  l l s s  2  
t a d  
d a c  

9 f + t + 2  
o c o s  

•  l a c  
d a c  

9 f + t + 3  
o s i n  

t  
j m p  

=  t  +  t t  
r o t a t e  i  

p r a d :  0 2 0 0 0  
•  p o c k e t l r :  0  

l a c  b a l l i + s f l g  

•  
s n a  
j i r p  2 £  
- 1  
t a d  p r a d  

•  c m a  
t a d  h o t t e s t  

•  
t a d  
s p a  

b a l l 1 + y  

$at 
l a c  

3 f  
p r a d  

•  t a d  
t a d  

t o p t e s t  
b a l l 1  +  v  

•  
sira 
jlTD 3 f  
- 1  
t a d  m i d d l e  

•  cira 
t a d  b a l l  1 + y  
sira 

#  c m a  

P 
t a d  
sira 

p r a d  

P 
2 1  

jirp 3 £  

•  
i s z  
jirp 

p o c k e t l r  
p o c k e t l r  i  

3 :  
- 1  

•  d a c  
jirp 

b a l l 1 + s f l g  
p o c k e t l r  i  • 

1 1  p o c k e t t b :  0  
1 0  
9  

l a c  
s n a  

b a l l  1  +  s f l g  

f l B  8  
7  

jirp 
- 1  

2 f  

6  
P P  5  

t a d  
cira 

p r a d  

4  
3  

t a d  
t a d  

l e f  t t e s t  
b a l l  1  +  x  

•  



j i r p  3 f  
l a c  pya d  
t ad  r i oh t t e s t  
t ad  ba l H + x  
s i r a  
j r r p  3 f  

21  
i s z  poc ke t t b  
jn tp  p o cke t t b  i  

3 !  
- 1 
dac  ba l l 1+s f l g  
jmp  pocke t t b  i  



• 

" P5 

• frfac = 0774000 " loss in vel to friction 
tODtest: 02000+01000-0177700 
hottest: -02000-01000 

# righttest: 02000+040400-0177700 
lefttest: -02000-040400 
minvx: -02000 " vel below whltch vel is set zero 

• 
A 

fsin: 0203 " sine of fine rotation angle 
csin: 02534 " sine of coarse rotation angle w 

• 
rrfsint -0203 " negative of fsin 
rccsin: -02534 " negative of csin 
fcos: 0177777 " cosine of fine rotation angle 
ccos: 0177761 " cosine of coarse rotation angle 

nbal l  = 1 6  

% d 1: 1 % 0 17 1 017 
O300000: 0300000 

•  dm1l - 1  
O1U2000: 0142000 

• 
O164000: 0164000 
O400000: 0400000 
0177777? 0177777 
O2000: 02000 

• O100000: 0100000 
012UOOO: 0124000 
qsin: 0177777 

# qcos: 0 
d^pnaire: <pd>j<um>f<p 040; 040040 
nballp: nball 

# listpmi: list-1 

outline: 
# 0065047 

0140000 0400 
0164000 04 

• 0220414 
0124000 01000-010-020 
0225010 

• 0221010 
0124000 0777-010-020 
0224414 
0221444 
0120000 0777-010-020 

• 
0221404 
0224454 
0126000 0777-010-020 
0221050 

• 
A 

0225050 
0126000 01000-010-020 

W 
fl) 1 1 

0220454 
0225404 

10 

9 

0122000 0777-010-020 
0225444 

8 

7 

noutline = ,-outline 

6 

4P 5 
circle: 

0212000 
4 

3 

0220002 
0220002 

• 



•  

^  0 2 2 4 1 Q 1  
•  0 2 2 0 0 0 2  

0 2 2 4 1 0 1  
0 2 2 4 1 0 1  

•  0 2 2 4 1 0 1  
0 2 2 4 1 0 1  
0 2 2 4 1 0 1  

•  
A  

0 2 2 4 1 0 1  
0 2 2 4 1 0 1  

w  
•  

0 2 2 4 1 0 1  
0 2 2 4 2 0 0  
0 2 2 4 1 0 1  
0 2 2 4 2 0 0  

#  0 2 2 4 2 0 0  
0 2 2 4 2 0 0  

% 
0 2 2 4 2 0 0  
0 2 2 4 1 4 1  % 0 2 2 4 2 0 0  
0 2 2 4 1 4 1  • 0 2 2 4 1 4 1  
0 2 2 4 1 4 1  
0 2 2 4 1 4 1  

#  0 2 2 4 1 4 1  
0 2 2 4 1 4 1  
0 2 2 4 1 4 1  • 0 2 2 4 1 4 1  
0 2 2 0 0 4 2  
0 2 2 4 1 4 1  • 0 2 2 0 0 4 2  
0 2 2 0 0 4 2  
0 2 2 0 0 4 2  

•  0 2 2 0 0 4 2  
0 2 2 0 1 4 1  
0 2 2 0 0 4 2  

•  0 2 2 0 1 4 1  
0 2 2 0 1 4 1  
0 2 2 0 1 4 1  

•  0 2 2 0 1 4 1  
0 2 2 0 1 4 1  
0 2 2 0 1 4 1  

•  0 2 2 0 1 4 1  

P 
0 2 2 0 1 4 1  
0 2 2 0 2 0 0  P 0 2 2 0 1 4 1  
0 2 2 0 2 0 0  
0 2 2 0 2 0 0  

•  0 2 2 0 2 0 0  
0 2 2 0 2 0 0  
0 2 2 0 1 0 1  • 0 2 2 0 2 0 0  

A 0 2 2 0 1 0 1  
W 

mm 11 
0 2 2 0 1 0 1  
0 2 2 0 1 0 1  

10 

9 

0 2 2 0 1 0 1  
0 2 2 0 1 0 1  

9)8 

7 

0 2 2 0 1 0 1  
0 2 2 0 1 0 1  

6 0 2 2 0 1 0 1  
fl} 5 0 2 2 0 0 0 2  

4 0 2 2 0 1 0 1  
3 0 2 2 0 0 0 2  

•  



0 2 2 0 0 0 2  
c i r c s i z e  =  , - c i r c l e  

• p b l  • = . + 1  
.  s v :  . _  ^  
s t i m e J  . = . + 1  
w a i t u p :  . = . + 1  
s i n :  .  =  .  +  1  
C Q B t  «  =  i » 1  
V P  1  t  .  =  .  +  1  
v p 2 I  , = , + 1  
v t  1 :  ,  =  .  +  1  
v t 2 l  . = . + 1  
d i s p l i s t :  , = . + 1  
9 1  » t  
b a l U  s  

s f l g  =  , - b a l l 1  
i = # + 1 
x  =  , - b a l l 1  
. = . + 1 
y  •  « - b * U i  
. = , + 1 
v x  =  , - b a l l  1  
. = . + 1 

v y  =  , » b a l l  1  
. = . + 1 

b v s i z e  =  . - b a l l l  
b a l l 2 »  

, = , + b v s i z e  
l i s t :  





• 
• M Pd 

• 

sys 
spa; 

open; dotdot; 0 
jras error 

dac 
lav 

df 
diF- 1 

• 
11 

dac 8 

w 

• 

lac 
sys 

df 
read; tbuf; 8 

spa; 
sna 

jms error 

• jrap 
lac 

1f 
tbuf 

% 
sna 
jrap 1b % -»8 
dac c1 

• lav 
dac 

tbuf-1 
9 

• 
21 

lac 9 i 
dac 
isr 

8 i 
C1 

• jrap 
jrap 

2b 
1b 

# 11 
lac 
sys 

df 
close 

• lav 
sys 

017 
creat; dotdot 

• 

spa; 
dac 

jms error 
df 

lav 
cma 

dir-2 

• tad 
dac 

3 
.+u 

• 
lac 
sys 

df 
write; dir; . • p spa; 

lac 
jms error 

df p sys 
sys 

close 
exit 

• error! 0 
m 1 
tad error 

• 

A 
hit 
sys 3ave 

w 
11 dotdotl 
10 
9 

056056; 0<*00UQJ OUOOUOl OUOOUQ 

3 

7 
c 11 
d£J .c. + 1 + 1 

6 

W 5 
tbttf! , 
dir.* 

3 • *8 

4 
3 

• 





" psych 

lac 
sys di1 close 

% 

* 

10 

9 

8 

7 

6 

5 

4 

3 

lac d13 "pushbuttons 
sys sysloc 
dac .pbp 
tad d1 
dac ,pbp 1 

restart: 
fid; 
fst; 

argi 
9 

fid; arg2 
fst; fact 
fid; fp01 
fst? d 
3irs capture 
• 100 
dac j 
fid; fP0 
fst; z 
fst? oldx 

5  - o ^ l  

ff" ,aA5z 

d -  -  l- o  

2r- O 

C&A* - 0 

fst; oldy 
lac oUOOOOO 
dac i 11 
dac i 11 
lac setx 
dag 1 10 

t -

! (£>• 

lac sety 
dac i 10 

loop: 
sys 

fill 
time 
z 

fad; 
f dv; 
fst; 
fid; 
fad; 
fst; 
fid; 
f ng 
f mp; 
fst; 
fid; 
fdv? 

fml 10 
radians 
b 
z 

9 
z 

fact 
9 
fp1 
fact 

2r ~ ^ 

a ^ - * *- LJl 

It - 5eo,iA* Sua 

vaa r ̂  

(jj(x -

fst; 
fid; 
fad; 
sin 
firp; 
to? 

fact 
b 
f pid 2 

d 
fp500 

fst; 
jms 
to 
fid; 
sin 
JjEfil 

xx 
in 
done 
b 

fmp; 
fst; 
jirs 
to 

f p500 
yy 

in 
done 



• 

lac oUOOOOO 
• dac 

dac 
i 11 
i 11 

• 
fid; 
fng 

oldx 

fad; 
fix 

XX 

• 

A 

spa 
xor 0775777 w m tad 
dac 

vecx 
i 10 

fid; 
fng 
fad; 
fix 

oldy 

• 

fid; 
fng 
fad; 
fix 

yy 

% 
spa 
xor 0775777 % tad 
dac 

vecy 
i 10 

• fid; 
f st; 

XX 
oldx_ 

• 
fid; 
fst; 

yy 
oldy 

isz 
skp 

j 

• jmp 
. fid; 

done 
g 

• 
f dv; 
fad; 

fp90000 
d 

fst; 
Imp 

d 
loop •

 

?.
 

i 

-1000 
# dac 9f 

sys 
isz 

time 
9f 

• jmp 
sKp 

.-2 

• 
9f SO 

d zm char 

P 
lac 
sza 

auto 

P jmp 
_ 11 

doauto 

• 
sys 
lac 

time " svaD 
i • php 

sna 
jmp 1b 

• 
A 

spa 
jmp 

ral 
1f 

W 
Vr 11 

spa 
jmp 

ral 
2f 

10 

9 

spa 
jmp 

ral 
3f 

dp 8 
7 

spa 
jmp 

ral 
Uf 

6 

W 5 

spa 
jmp 

ral 
5f 

4 

3 

spa 
jmp 

ral 
6f 



•  

spa  r a l  
•  jffP  

irrs 
7  f  
r e l e a se  

• 7 :  
s y s  ex i t  

c l a  
sy s  r e ad ;  t r i p ;  1  

•  
A  

lac  
sad  

t i r p  
o1U 1000  w 

•  
skp  
j i r p  Of  
d ac  
d  z r r  

a u to  
i  ,Pbp1  
doau to  •  

0 J 
j i r p  

au to  
i  ,Pbp1  
doau to  

% 
s ad  
jm p  

o12000  
r e s t a r t  % 

9 :  
d z i *  q  

•  cl a  
sy s  r e ad ;  cha r ;  1  

•  
l ac  
sad  

cha r  
o12000  

j i r p  
l r s s  

9 f  
9  

•  dac  
J l a c  

cha r  
g  

• a l s s  
t ad  

3  
cha r  

t ad  
d ac  

o i r60  
g  

•  
9:  

gap 9b  

•  
l ac  
sad  

tmp  
061000  

jirp 
l a c  

9 f  
g  

•  d ac  
riirp 

a rg2  
r e s t a r t  

•  
91 

l a c  g  

p d ac  
jirp 

a rg  1  
r e s t a r t  p 5 :  

i s z  f  p5 00  

•  
nop  
jirp r e s t a r t  

6 :  
»1  

•  
A  

t a d  
dac  

f p500 
f  p500  w 

11 u :  
3 f f P  r e s t a r t  

10 

9 

l a c  
dac  

O U 0 0 0 0 0  
cha r  

8 

7 

3 :  
f i d ;  a rg  1  

6 

v ) 5  
f i r p ;  
l a c  

f  m056  
cha r  

4 

3 

spa  
f  nq  

•  



fad; argl 
fst; argl 
Imp restart 

2: 

lac oUOOOOO 
dac char 

1: 
fid; arg2 
£mPJ fmQ56 
lac char 
spa 
£ng 
fad; arg2 
fst; arg2 
imp restart 

doauto: 
lac i pbp 1 
sma 
imp if 
dzm auto 
jmp done 

1: 
sys time 
omq 
tad 0 
tad stick 
ell 
mul 
78625 
lis 9 
dac stick 
dzm aexp 
and 0177777 
xor ©200000 
dac ams 
fad; fmhalf 
fmp; fp 128 
lac BticJc 
and d 1 
sna 
imp if 
fst; argl 
imp restart 

fst; arg2 
imp restart 

in S 0 
fix 
tad d500 
spa 
imp 1 in 
tad drrlOOO 
spa 
isz in 
imp 1 in 

capture: 0 
law buf-1 
dac 10 



dac 11 
lac oUOOQOO 
d»e j 11 
law buf 
sys cart 
jmp i capture 

release? 0 
svs rele 
jirp i release 

cbarS 0 
sticks 0 
xxS Oj 0; 0 
oldx> Ol OS 0 
yyj 0; 0; 0 
oldy: 0;0 0; 0 
j: o 
auto: 0 

setxS 0m2000 +512 
setyS 0146000 + 512 
vecx: 0100000 
vecyS 0124000 
07757775 0775777 
0177777: 0177777 
O12000: 012000 
O61000S 061000 
Oifl60: -060 
d 13 S 13 
d500: 500 
o i u i o o o :  0 1 4 1 0 0 0  
fp128 S 8 I 024Q000; 0 
fmhalf: Of 0600000; 0 
drnlOOO: -1000 

fact: 010;0 
g: 0;0;0 
zs 0|0;0 
b: 010; 0 
d: 0;0;0 

radians: 6;0345136;0 
fm 110 S 7;0734000;0 
argl: 7;0234167;0 
arg2: 1 * 0275531J 0 
fpO: 0;0;0 
fpOi: -6;0243656;0 
fIT056 S -4;0745301;0 
fp500 S 11;0372000;0 
fp90000: 021;0257620;0 

.pbp: .=,+1 
,pbpi: 0 

buf J 



• £e 

' . 



rw 

lac 017777 
tad d1 

1: 
dac 2f 

lae 017777 i 
sad d4 
sys exit 
jt ai 

I 

dac 017777 i 
lac 2f 
tad dU 
dac 2f 
sys unlink; 2; 0 
lit 

irp 1b 
lac 2b 
dac 2f 
lac d 1 
sys write; 2: 0; 4 
lflC d 1 

11 

2: 

sys write; 1f; 2f-1f 
iirp 1b 

040077)012000 

d 1 t  1  
d 4 : 4 
dm4l -4 



- p 



• 
• " rn 

• 
lac 
tad 

17777 
d 1 

dac 
loop; 

name2 

• lac 
sad 

017777 i 
d4 

• 
sys 
sad 

exit 
d8 

jrap 
tad 

unbal 
dm8 • dac 

lac 
017777 i 
name2 

% 
tad 
dac 

d 4 
namel % tad 

dac 
d4 
name2 

• sys 
lac 

unlink; name2; 
name2 

0 

• 
dac 
sys 

1f 
rename; nanell 01 0 

sma 
jmp loop • lac 
dac 

name 1 
1f 

• 
lac 
sys 

d1 
write; 1J 0; 4 

lac 
sys 

d 1 
write; mes; 1 • lac 

dac 
name2 
1f 

• lac 
sys 

d 1 
write; 11 0| 4 

lac 
sys 

d1 
write; mes; 2 • jrap 

mas: 
loop 

040000;0"7012 
# unbali 

P 
lac 
tad 

name2 
dtt P dac 

lac 
1f 
d 1 

• 
sys 
lac 

write; T: U) IT 
d 1 

sys 
sys 

write; mes; 2 
exit 

• 
A di: 
W d4J 4 
• 1 d8 S 8 

10 

9 

dmB; -8 

VP 8 
7 

6 

VP 5 
4 

3 





•  
"  r o f f  

•  l a c  
s a d  

i  0 1 7 7 7 7  
d U  

• s y s  
l a c  

e x i t  
0 1 7 7 7 7  

t a d  
d a c  

4 1  
f  n a i r e  

•  
A 

j m s  
l a c  

n e x t f i l e  
o b u f  p  W 

•  
d a c  o t a l  

M  m a i n  
1 1  

i / o  l o o p  

•  jirs 
j f f P  

r e a d l i n e  
3 f  

% 
l a c  
s a d  

r a w c h a r  
c c  % jirp 

jirs 
2 f  
t e x t  

•  jirp 
2 1  

1 b  

•  
jirs 
jirp 

c o n t r o l  
1 b  

3  t  
jirs b r e a k  

•  jirs 
l a c  

e j e c t  
o t a l  

•  
sira 
jirp 1  £  
c l a  
jirs p u t s c ;  o t a l  • 
•  1  

•  
t a d  
cira 

o b u f  p  

t a d  
d a c  

o t a l  
1 f  

•  l a c  
s y s  

o u t p u t  
w r i t e ;  o b u f ;  1 5  0  

•  
s y s  e x i t  

P 
"  r e a d  l i n e  r o u t i n e  
r e a d l i n e :  0  P l a w  

d a c  
r a w c h a r - 1  
8  

•  
1 1  

jirs g e t c h a r  
d a c  
s a d  

i  8  
0 1 2  

•  
A  

slip 
jirp 1 b  w 

1 1  
i s z  
jirp 

r e a d l i n e  
i  r e a d l i n e  

1 0  
9  "  r e a d  c h a r a c t e r  r o u t i n e  
8  
7  

g e t c h a r :  0  
l a c  i t a l  

6  
f l p  5  

s a d  
s k p  

e i b u f p  

4  
3  

jirp 
m 6  U  

1 f  

• 



• 
dac 3£ • law 
dac 

i b u f - 1 
15 

• 
2: 

d 2 w i 15 
isz 
jmp 

3f 
2b 

• 

A 

lac 
sys 

input 
read? Ibuf? 64 

w 

• 
sna 
jms nextfile 
lac 
dac 

ibuf p 
ital • 1: 

jms getscj ital 

% 
sza 
jmp i qetchar % 

3 * 
jmp 
0 

getchar+1 

• 
outehar1 0 

• 
jms 
lac 

putsc? otal 
otal 

> 
sad 
skp 

eobufp 

• jmp 
lac 

i putcbar 
output 

sys 
lac 

write; obuf; 64 
obuf p 

dac 
imp 

otal 
i putcbar J 

W 
laci: C ) 

• 
dac 
lac 

1f 
i if 

1J 
jmp 
0 

i laci 

• 
nextfile: 0 

• 
lac 
sad 

i 017777 
d4 

* 
jmp 
tad 

i readline 
dirU * dac 

lac 
i 017777 
f name 

• 
tad 
dac 

dU 
f name 

lac 
sys 

input 
close 

• 
A 

sys 
sma 

open; fnamet 0; 0 

w jmp 
lac 

1f 
f name 

10 

9 

dac 
lac 

2f 
d 1 

bB 8 

7 

sys 
lac 

write; 2: 0; 4 
d 1 

6 

5 

sys 
sys 

write; 2f; 2 
exit 

4 

3 

2: 
1 5 

0U0077J012 

• 



dac input 
lac eibufp 
dae ital 
jmp i nextfils 

getsc: 0 
lac i getsc 
dac sctalp 
1st getsc 
lac i sctalp 
dac sctal 
add O400000 
dac i sctalp 
ral 
lac 1 sctal 
szl 
lrss 9 
and 0177 
jmp i getsc 

PMtBC t 0 
and o177 
lwq 
lac i putsc 
dac sctalp 
isz putsc 
lac 1 sctalp 
dac sctal 
add oUOOOOO 
dac i sctalp 
sim cla 
jmp 1f 
UM 21 
dac i sctal 
lrss 9 
jmp i putsc 
1J 
lac i sctal 
omq 
dac i sctal 
lacg 
jwp i putsc 

" control card decoder 
control: 0 

lav 2f-1 
dac 8 
-ncase 
dac c 
lac ravchar+1 
alss 9 
xor ravchar+2 

1: 
sad i 8 
jrp 1 8 
isz 8 
1st C 
jirp 1b 
jirp i control 

2: 
ncase = 0 



ft 

< a d >; 
<bp>; 

jmp 
jmp 

casead; 
casebp; 

ncase 
ncase 

ncase+1 
ncase+1 

<br>; jm.p casebr; ncase = ncase+1 
<cc>; jmp casecc; ncase m ncase+1 
<ce>; imp casece; ncase c ncase+1 
<ds>; jmp caseds; ncase = ncase+1 
<fi>; jmp casefi; ncase = ncase+1 
<in>; jmp casein; ncase = ncase+1 

i <ii>i Imp caselif ncase = ncase+1 
<ii>; jmp easell; ncase ncase+1 
<ls>; jmp easels; ncase - ncase+1 
<na>; jmp casena; ncase C ncase+1 
<ne>; jmp casene; ncase = ncase+1 
<n£ >; jmp casenf; ncase = ncase+1 
<Pl>; imp casepl; pease = ncase+1 
<SP>; jmp casesp; ncase = ncase+1 

k <ss>; jmp casess; ncase = ncase+1 
1 <ti>; jmp caseti; ncase = ncase+1 

<ul>; jmp caseul; ncase (E ncase+1 
<un>; imp caseun; ncase - ncase+1 

" control cases 
casead: 

jms break 
"• 1 
dac ad 
jmp 1 control 

casebp; 
jms break 
jms eject 
jmp i control 

casebr: 
jms break 
jmp i control 

casecc: 
1mg sklpcont 
lac i 8 
sad o12 
jmp i control 
dac cc 
jmp i control 

casece: 
jms break 
jms number; dO 
spa 
cla 
dac ce 
jms need; ce 
jmp i control 

caseds: 
jms break 
lac d2 
dac Is 
jmp i control 

casefiS 



# 
jirs break 

w  
dac  f i  
j m p  i  c o n t r o l  

•  
ca se in :  

jms number; in 
•  
A 

c i r a  
t a d  d 1  

W 
•  

sua  
c l a  
dac  i n  
d a c  u n  

•  j m p  i  c o n t r o l  

> ca se l i :  
jirs number; dO > c i r a  
t ad  d  1  

•  s i r a  
1ITP i  c o n t r o l  

•  
dac  2 f  

1 :  
jirs readline 
j i r p  i  c o n t r o l  

•  jirs text 
i s z  2 f  

•  
jirp 1b 
jirp i  c o n t r o l  

2 :  e  

•  case l i :  
j»s number; 11 
spa  

•  cla  
dac  1 1  
jirp i control 

e a se l s :  
jirs number; dO 

•  s z a ;  s p a  
l a c  d  1  
d a c  I s  
jirp i control 

ca sena :  
•  j i r s  b r e a k  

d z m  a d  
jjrp i control 

•  
A ca sene :  
W 

11  
jirs number; dO 
spa  

10  
9  

c l a  
dac  c  

8 

7  
jirs need; c 
i m p  i  c o n t r o l  

6  
^k  5  c a s en f :  

4  
3  

jirs break 
dzm f i  

•  



jmp i control 

casepH 
jms number; Pi 
spa 
cla 
dac pi 
jirs topbot 
imp 1 control 

casesp: 
jms break 
jms number; dO 
cma 
tad d 1 
sma 
jmp i control 
dac c 

1: 
jms nline 
laz c 
jmp 1 b 
jrrp i control 

casess: 
jms break 
lac d1 
dac Is 
jmp i control 

caseti: 
jms break 
jjLS- n umber i Jjl 
spa 
cla 
dac un 
jmp i control 

caseui: 
jms number; dO 
spa 
cla 
dac ul 
jmp i control 

caseun: 
jms number; dO 
tad in 
sma 
cla 
dae un 
jmp i control 

" selected short routines 
skipcont: 0 

law ravchar-1 
dac 8 

11 
lac i 8 
sad o40 
jmp If 



•  

sad  012  
•  ji rp  

i i r p  
2 f  
1b  

11  
l a c  i  8  
s ad  
i i r p  

o  12  
2 f  

•  
A  

sad  
• i lTD 

oUO  
1b  w 

•  
21 

•  1  
t ad  
d ac  

8  
8  • j i r p  i  sk ipcon t  

% 
b r eak  t  

l a c  
0  
n c  / v  % sna  

j i r p  i  b reak  / . •; 
•  »2 

t ad  15  

•  
eira  
s i r a  

V  s  

j i r p  
dac  

2 f  
c  ,v̂  -• 1»  

l i r s  n l i n e  
,v̂  -

•  
isz  
j i rp  

c  
1b  

21  
l a c  n l  

•  sad  
i i r  s  

b l  
e j e c t  

• l a c  
s za  

n l  

imp  
••5 

2 f  

•  
11 

dac  c  

•  
l ac  
j i r s  

o55  
pu t cha r  

p I s z  
j i r p  

c  
1b  p l a c  

dac  
i r a  1  
c  

•  
11 

j i r s  n ev l i ne  
I s z  
i i r p  

c  
1b  

•  
A 

2:  
l av  ch a r -1  w 

W' 1  
dac  
l a c  

8  
un  

10 

9 
s i r a  
I i t p  1 f  

IP  8  
7 2 :  

dac  c  

6 

5 
l a c  
j i r s  

oUO 
pu t cha r  

4 

3 
i s z  
" j l T D  

c  
2b  

• 



1: 
• 

i • 
lac i 8 
1ms putchar 
isz nc 

• Imp 1b 
jms newline 
dzm nwd 

• dzm ne 
lac in 

w 

• 
dac un 
imp i break 

newline: 0 
# lac o12 

1ms putchar 

% 
isz nl 
Imp i newline % 

nline: 0 
• lac nl 

sna 
jirp i nline 

# sad bl 
Imp i nline 
1ms newline 

• jmp i nline 

• 
number: 0 

dzm num 
dzm sign 
•" 1 

• dac any 
jms skipcont 

• 
1: 

lac i 8 
sad o12 
Imp 3f 

0 sad o53 
Imp 2f 
sad o55 

# Imp 2f 
tad om72 
sma 
Imp 1b 
tad o12 
spa 

# Imp 1b 
dac any 
lac num 

• 
A 

cllj mull 10 
lacq w 

A 
tad any 
dac num 

10 

9 2: 
Imp 1b 

8 

7 

dac sign 
Imp 1b 

6 

5 

3: 
lac any 

4 

3 

sma 
Imp if 

• 



l a c  d1  
i s z  number  
jmp  i  n um be r  

1 :  
l a c  s i gn  
s za  
jmp  i f  
l a c  n u m 
i s z  number  
jmp  i  number  

1 :  
s ad  o53  
jmp  i f  
l a c  i  number  
jms  l a c i  
cma  
t ad  num 
cma  
i s z  number  
jmp  i  number  

U  
l ac  i  number  
jms  l a c i  
t ad  n u m 
i s z  number  
jmp  i  num be r  

e j e c t :  0  
l a c  p i  
sna  
jmp  i  e j ec t  
l a c  n l  
IM 
jmp  i  e j ec t  

1 :  
s ad  p i  
jmp  i f  
jms  ne v l i ne  
l »c  n l  
jmp  1b  

1 :  
dzm n l  
jmp  i  e j ec t  

s t o r echa r  :  _0  
l r nq  
l a c  nc  
s za  
jmp  i f  
l av  ch a r -1  
dac  10  

l a cq  
dac  i  10  
jms  w id th  
cma  
t ad  d1  
t a d  ne  
dac  ne  
- 1  
t ad  nc  



dac nc 
jmp i storechar 
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P 

getvord: 0 
law word-1 
6&c_8 

r^azm vne 
lzm_vch 

2: 

lac i 1T 
sad o 12 
jmp i getvord-

dac i 
_lfflS 
jms width 
cira-
tad d 1 
tad wne • 
dac wne 
• 1 
tad wch 
dac wch 
lacq 
sad o40 
Imp 1b 
lac word. 
sad oUO 
jmp 1f 
lac oUO 
dac -jtf.ord 
lacq \ 9 
jmp 2b 

(AIMS) 

1I 
lac 
sad 
jmp 
sad 
jm.P 

i  1 1  
o 1 2  
1f 
oUO 

At 
dac 
jms 
cma 
tad 
tad 
dac 
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width 

d 1 
wne 
wne 
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dac 
jmp 
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1b 
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jmp 
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i getvord 
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e l l ;  mu l l  1 #  0  
l a cq  
t a d  n l  
c i r a  
t ad  b l  
s p a  
jms  e j e c t  
i s z  nee d  
jmp  i  need  

M  t ex t  l i ne  rou t i ne  
t ex t :  0  

- 1  
t ad  u l  
SAA 
j i r s  und l i ne  
- 1  
t ad  c e  
s i r a  
jms  c en t e r  
l av  r avc ha r - 1  
dac  11  
l a c  r avcha r  
s ad  o12  
jmp  1 f « -1  
s ad  o t tO  

l a c  i  11  
s ad  O12  
jmp  1  £  
jirs storechar 
jmp  1b  

11  
l a c  nc  
sna  
jirs nline 
jirs break 
jwp  i  t ex t  

jirs getvord; jmp i text 
l a c  v n e  
t ad  ne  
t ad  un  
t ad  11  
spa  
jms  ad ju s t  
l av  vo rd -1  
dac  8  
l a c  nvd  
s za  
j*P 3f 

s za  
jm p  2 f  
skp  
jms break 
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s ad  oU O 
skp  



jtrp 3f +1 
• isz 

jmp 
wch 
1b _ . . 
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3: 
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jms 
isz 
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wch 

• 
A 

jmp 
isz 

3b 
nwd w 

• 
jmp 2b 

" adjust routine 
adjust: 0 

• lac 
sna 

nwd 
y 
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jmp 
law 

i adjust * 
char-1 % dac 

law 
8 
tchar-1 • dac 

dzrr 
9 
ndi,¥ 

• 
dzm 
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nrem 
ad 
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Irrp 1f 

• -1 
tad nvd 

• 
sna 
jmp 1f 
dac 
lac 

2f 
11 

tad 
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ne 
un 

• 
spa 
jmp 1f 
ell; 
dac 

idiv; 2J 0 
nrem 

lacq 
dac ndlY 

• 
1: 

lac i 8 
sad 
jms 

oUO 
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dac 
isz 

i 9 
nc 

• 
jmp 
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1b 
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dac 
law 

1 9 
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dac 8 
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sad 
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012 
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jmp 
jms 
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i adjust 
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l a c  
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l a c  
s a d  
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s k p  
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d a c  
j i r p  
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2 b  
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l a c  
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P i  
s z a  
j i r p  1 f  
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j i r p  
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t a d  
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j i r p  
d a c  

1 f  
b l  
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j i r p  
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b l  
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d a c  n l  
t a d  d  1 1  
d a c  p i  
j i r p  i  t o p b o t  

u n d l i n e :  0  
9  d a c  u l  
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dac i 9 
sad o12 
jmp If 
sad o40 
jmp 1b 
lac o10 
dac i 9 
lac o137 
dac 1 9 
jmp 1b 

1J 
law tchar-1 
dac 8 
law rawchar-1 
dac 9 

1 • 
lac i 8 
dac i 9 
sad o12 
jmp 1 uridllne 
jfflp 1b 

center; 0 
dac ce 
law rawchar-1 
dac 8 
lav tchar-1 
dac 9 
dzm wne 

1 r 
lac i 8 
dac i 9 
sad o 12 
jmp if 
jms width 
tad wne 
dac wne 
jmp 1b 

n 
-1 
tad wne 
spa 
jmp i center 
cma 
tad 13P 
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'lrss~i 
cma 
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sma 
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dac c 
law tchar-1 
dac 8 
law rawchar-1 
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isz c 
jmp 1b 



11 
lac i 8 
dac 1 9 
sad o 12 
jirp i center 
jrrp 1b 

widths 0 
sad o10 
jirp if 
lac d 1 
jirp i width 
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-1 
jwp i width 

eibufp: ibuf+6U 
ibufps ibuf 
eobufp: obuf+6U 
obufpt obuf 
input! 0 
output: 1 
Is: 1 
ce: 0 
in: 0 
un: 0 
ui; o 
mal: -5 
bi: 55 
US 50 
nwd: 0 
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pi: 66 
ad: -1 
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O12: 012 
ouo: oao 
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d 2: 2 
du: u 
dmu: -a 
dO: 0 
dnr 1J - 1 

cS ,=,+1 
nrem: ,=.+1 
ndiv: .=.+1 
nuir: . = . + i 



any: ,=.+1 
itai: .=.+1 
ot.aU i = .  + 1 
sctai: ,=,+1 
sctalp: ,=.+1 
sign: .=.+1 
vch: .=.+1 
vne! #=.+1 
word? « = ,*30_Q. 
char: .=.+300 
tchar! .=,+300 
rawchar: ,=.+300 
ibuf: ,=,+6U 
obuf: ,=.+6U 
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sys 
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sysloc 
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dupc he c J t  
t 1  

% 
i s ;  
j f f p  
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j i r p  i l oop  
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l ac  d l  
21  a l s s  0  

dac  b i t  
l ac  i  16  
and  b i t  
sza  
jjrjp dup 
lac  i  t6  
xor  b i t  
dac  i  t6  
Uirp  i  dupcheck  

badadr  5 
jits 
l ac  
sys  
I r rp  

badmesI  
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p r in t  
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j i r s  
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sys  wr i t e ;  P rbuf ;  
dr rp  i  p r in t  
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l ac  i cn t  
dms  p r in t  
l ac  d l  
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l ac  l i cn t  
j i r s  p r in t  
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sys  wr i t e ;  mUs 
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lac d1 

• 

sys write; m6i m6s 
dztn blent 
dzm nxfblk i 
dztf nfblks 1 

• 
A lac d7Q9 
w 
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dac t1 

iaz tl 
lac t1 

# sad d640Q 
jirp part3 

% 
Iras 4 
tad usetabp % dac t2 
cla 

0 Has 4 
tad alsscom 
dac 2f 

# lac d1 
21 alas 0 

dac bit 
# lac i t2 

and bit 
sza 

# dffp 1b 
lac t1 
jira free i 

# is? blent 
jirp 1b 

0 part3i 
lac blent 
jrrs print 

• lac d1 
sys write! m7; m7s 
sya exit 
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d 1 8  
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04Q» <la>; <rg>| <e._OJi 
m<*s » tnmH 

m5 • 
040Kin>l<di>;<r 012 

m5s = ,-m5 
m6: 
_ 040; <us>; <ed>i 012 

m6s » 
m7: 

04Q;<fr>;<ee>j 012 
m7s = ,-m7 

m8 s 
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mBs = ,-<m8 

usetabp; usetab 
curl; 0 
blti 0 
blent I J) 
indircntj 0 
lent; 0 
licnt! 0 
11« 0 
12 i 0 
t3; o 
ttt« 0 
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t6l 0 

iget; 0 
nxfblKJ 0 
nfblKil 0 
fblksi 0 
copy; 0 
copyz; 0 
betvenS 0 
dsKrdl 0 
free; 0 

lasitbuf: t=,+6U 
linode; ,e,<M2 

Iflaga = linode 
iggkps * iflags+1 

usetab; ,*,+500 
prbuf; ,*,+6 





clear I 
jmp shell 

11 
dzm i 8 
isz clear 
jmp 1 b 
lacq 
jmp 017771 

zerop; ,<»1 

comerrI 
lac <3 1 
sys write; errmes; 1 

shell| 
lac 31 
sys write; ready; 1 

> 

shell1; 
lac delim 
sad nevln 
jms rline 
jms ;etcem 

3; 

lac narg 
sna 
jmp comretrn 
lac args 
sad cheom 
skjp 
jmp 3f 
lac args+1 
sad spsp 
jmp doch 

sys fork 
skp 
jmp loadcom 

spa 
I jmp comerr 
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sad amper 
jmp shell1 
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sys smes 

comrefcrnl 
lac leiim 
sad nevln 
jmp shell 
jmp shell1 

loadcom; 
sys open; arcs; 0 
sma 
jmp if 
sys link; system; arcs; args 
spa 
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dac lnkflg 
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sys exit 
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jmp if 
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jmp 
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lac 
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• 
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sys exit 
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p jmp 
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sys exit 
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2 1  
lac i 9 
dac i 8 
isz t1 
jmp 2b 
lac bootp 
dae 9 
« 6 
dac t1 

2; 
lac i 9 
dac i 8 
isz t1 
jmp 2b 
lac d2 
lmq 
lac zerop 
dae 8 
jmp clear+1 

boot; 
sys readl U096J , 
laeq 
sys close 
jmp 4096 

getcomt 0 
law args-^1 
dac 10 
dzm in 
dzm out 
dzm~ narg 
dzm lnkflg 

jms get 
nparm; 

sad gjr 
jmp cgr 
sad Is 
jmp els 
sad amper 
jmp endcom 
sad semie 
jmp endcom 
sad newln 
jmp endcom 
sad space 
jmp nparm-1 
lmq 
lac narg 
tad dfc 
dac narg 
lacq 
jms getparm 
jmp nparm 

endcomi 
dac delim 
jmp getcom i 

els: 
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cor  i  
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l aw  
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dac  
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11 

d ae  C1  

•  
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dac  

i  10  
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i s s  
jmp  

c 1  
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•  lace  
d ae  10  

•  
lac  
jmp  

t 1  
npa rm 

ge tpa r i t  H O  

•  i n n  

- 8  

•  
dac  
l a cq  

C1  

11  
skp  

•  jms  
s ad  

ge t  
s pa c e  

•  
jmp 
jms  

1b  
checkd lm  

P 
jmp  
jmp  

comeF r  
2 £  P 11  

jms  ge t  

•  
jms  
jmp  

c hec l cd l f l  
f t l H  
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i s *  

lmq  
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jmp  
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fin; 
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dac 
lac 

t1 
space 

onq 
dac i 10 

• 
A 
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nop 

c1 

w 

• 

lac 
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t1 

lmg 
lac c1 • spa 
jmp 1f 
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lacq 
jmp i getparm % 11 
lac spsp 
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c1 
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jmp 

c1 
1b 

laeq 
jmp i getparm 

checkdlrr; 0 
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sad 
jmp 

space 
1 checkdlm 

sad 
jmp 

nevln 
i checkdlm • sad 

jmp 
amper 
i checkdlm 
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sad 
jmp 

semic 
i checkdlm 
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jmp 
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i checkdlm 
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get: 0 
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sad 
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slash 

P 
skp 
jmp i get P lac 
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i 8 
nevln 
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skp 
jmp comerr 
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dac 1f 
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lac 
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11 
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9 
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7 
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6 
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3 
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dac  i  15  

•  
sad  
jmp  

newln  
i  F l i ne  

s ad  
jmp  

sha rp  
p sha rp  
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sad  
jmp  
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2b  w m jmp  
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jmp  
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% 
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d r t i  
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•  ge tc ha 1  
l a c  
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s za  

cha r  

jmp  
i s z  

i  ge tqha  
n r ead  

•  jmp 
c l a  

1 f  

•  
sys  
spa  

r e ad l  i nbu f ;  6U 
sna  

jmp  
cma  

l geu t  

•  tad  
dac  

d  1  
n r ead  

•  
law 
dac  

i n bu f - ' l  
14  

11  
l a c  i  1U 

•  Iraq  
and  0777  

• dac  
eg l a  

cha r  
l l s s  9  

p jmp  i  ge t cha  p doch l  
l a c  na rg  
l r s s  2  

#  crea  
t ad  
dac  

d  1  
na rg  

•  
A 

law 
dac  

a r g s+4  
1 f  V 

fl^l  1 

21  
i s z  na rg  

10 

9 

sKp  
jmp  comre t rn  

8 

7 

s ys  
spa  

c h d i r j  110  

6 

•  
jmp 
l a c  

che r r  
1b  

4 

3 

t a d  
dac  

d U 
1b  

•  jmp 
che r r J  

2b  



• 

• 
lac 1b 
dac t + 3 

• lac d 1 
sys writej u 
jmp comerr 

• 
A lgouti w 
• 

clq 
lac d1 
sys smes 
sys exit 

• 

% 
d 11 1 
dmli -»1 % d4! 4 
dm4; «4 

• d2l 2 
d7! 7 

• 
017! 017 
0177711 017771 
077771 07777 
0777J 0777 

• gr! 076 
is! 074 

• 
ampefl <S> 
semicl 073 
spacei 040 
sharps 043 

• atsignl 0100 
newinf 012 

• 
slash! 057 
in! 010;010 
outs 0J0;0;0 
errmesl 077012 

• chcoml <ch> 
ready! 0100040 
delimi 012 

0 system! <sy> i  < s t > t  <em>; spspi 040040 
nargpi narg«M 
bootpl boot»1 
char! 0 
nreadl «*1 
linebl ,*,+128 

0 inbuf! ,«,+64 
C1! ,*,+1 
t1! 

• lnKflg! ,=.+1 
narg! ,s, + 1 

w 
Wr 11 

args; 

to 

9 

8 

7 

6 

5 

4 

3 

• 



€ 

JL 
j )  

i 





" space travel 1 

t = 0 

dac 1 £ 
JicSi 
lac pw 
dac 3£ 
"32 
dac cplan 

fia; i«y 
fmp; 210 
*1 
tad aexP 
dac aexp 
f nq 
fad; fpone 
fat; 3:0 
lac 1b 
tad d3 
dac 1b 
dac 2b 
lac 3b 
tad d3 
dac 3b 
lsz cplan 
jmp Ub 
lav dspl»1 
dac clistp 
dac lanflg 
dim crflq 
dzm goflo 
dzm .pbsint 
dzm forflg 
dzm bacflg " 
dzm dspflo 
dzm locflg^ 
dzm locPat-J 
lac d1 
dac par 
jms dispname 
fid; prsq*<* 
sqrt 
fat; roar 
fat; y 
fat; ov 
fid; fpone 
fat; sphi 
fat; stheta 
jms dspsca 
fid; fpzero 
fat; x 
fst; ox 
fst; cphi 
fst; ctheta 
lav dispiist 



sys capt 
jmp loop 

loop I 
law asBi-1 

clistp 
CO 
par 
absxy 
shipxy 

dac 
3ms 
lac 
jms 

* 
fst; ay 
fst; maxa 
lac nplan 
skp 

loopl: 
lac cplan 
tad dm1 
spa 
jmp looP2 
dac cplan 
tad fppar 
dac fcnlan 
lac i fcplan 
dac fcplan 
jms updacc 
jms dispia 
lac cplan 
sza 
jms updpm 
lac cplan 
and o7 
sad o7 
jms contrl 
jmp loopl 

P 
lac lanflg V 

1 sma / 
" jms updshp J\ 

IoodJV A' 
f-iia; horizv 
\lac scale / 
cma 
tad vscale 
tad aexp 1 
dac aexp \ 

• jms inscr 
jmp loopl* 

tad 01U157? 
d-arcr 1 
lac 

\ 1 

q la \ / v 

1 1  

10 

9 

8 

7 

6 

5 

4 

3 

9 

time "put delay here, 



dzm dispel 
lac erflg 
sma 
jmp 1f 
lac O20714 Mcl 
dac dispel 
imp 2£ 

11 
lac lanflg 
sma 
jmp 2f 
lac 0114 "1 
dac dispel 

2: 
lac dhalt 
dac i eiistp 
jmp loop " check 2-display question 

contrll 0 
lac i '.pbson 
xor .pbsjnt 
and .pbson i 
sna 
jmp noneon 
lmg 
spa ral 
sys exit 
sma 
Jmp 1£ 
dzm goflg 
dzm crflg 

1: 
lacq 
aXs~5 
sma ral 
Jmp 1f 
spa 
Jmp noneon 
isz scale 
nop 
jms dspsca "uprange 
jmp noneon 

1{ 
sma 
jmp noneon 

tad scale 
dac scale 
jms dspsca "dovnrange 

noneon: 
dzm forflg 
dzm bacflg 
lac i ,Pbson 
dac .pbsint 
als 2 
sma 
Jmp 1f 
lac dhalt 
dac forflg 
lac ooflg 
sma 



1 1  
lac i .pbson 
a is 3 
sma 
jmp if 
lac dhalt 
dac bacflg 
lac oof lq 

~ sma 
firm lanflo 

1: 
lac 1 '.Pbson 
als a 
sma 
jmp 1f 
ral 
spa 
jmp i contrl 
dzm 9f+t 
jmp 2f 

ral 
sma 
jmp i conttl 
lac dhalt 
dac 9f+t 

fid; cphi 
fmp; sdphi 
lac 9f+t 
sma 
f no 
fst; ftmpi 
fid; sohi 
fmp; cdphi 
fad; ftmpi 
fst; ftmp2 
fid; sphi 
fmp; sdphi 
lac 9f+1 
spa 
fnq 
fst; ftmpi 
fid; cphi 
fmp; cdphl 
fad; ftmpi 
fst; cphi 
fid; ftBlp2 
fst; sphi 
jmp i contrl 

t a t*1 

shipxy t 0 
fid; absx 
fad; x 
fng 
fst; shipx 
fid; absy 
fad; y 



fng 
fst; shipy 
jmp i shlpxy 



" space travel 2 

absv; 0 
dzm absx 
dzm absx+1 
dzm absx*2 
dzm absy 
dzm absy+1 
dzm absy+2 

1? 
dac absi 
sna 
jmp 1 absv 
tad fppar 
dac 9f+t 
jms invert 
fid; ftmpl 
ho 
fad; absx 
fst; absx 
fid; ftmp2 
fng 
fad; absy 
fst; absy 
jms invert 
fid; ftmpl 
fad; absx 
fst; absx 
fid; ftmpS 
fad; absy 
fst; absy 
lac absi 
tad ppar 
dac 9f+t 
lac i 9f+t 
jmp 1b 

invert! 0 
lac i 9f+t 
dac fcplan 
tad PW 
dac 1f 
dac 2f 
lac fcplan 
tad PX 
dac 3f 
lac fcplan 
tad py 
dac ttf 
fid; 11,. 
fng 
fst; 2i,. 
3ms updpm 
fi d ;  3 i l #  

fst; ftmpl 
fid; 4i 
fst; ftmp2 
jmp i invert 

t = t-f 1 

updplnl 0 



lac fcplan 
lmq 
tad PX 
dac 1f 
dac 5f 
lacq 
tad py 
dac 3f 
dac 6£ 
dac Of 
lacq 
tad pv 
dac 2f 
dac 7f 
lacq 
tad pvw 
dac bf 
dac 8f 

fid; 11,. 
fst; ftmpl 
fmp; 2i,'. 
fst; ftmp2 
fid; 3i,. 
fmp; bt,. 
f no 
fad; ftmp2 
fst; 51,. 
fid; 6i,, 
fmp; 7:.. 
fst; ftmp2 
fid; ftmpl 
fmp; 8i,'. 
fad; ftmp2 
fst; 0i,, 
imp updPln i 

updacct 0 
lac cplan 
sad par 
imp upda2 
ims absxy 
fid; absx 
fad; shipx 
imp 1f 

upda2l 
fid; x 
f no 

11 
fst; absx 
fmp; absx 
fst; ftmpl— 
lac cplan 
sad par 
imp if 
fid; absy 
fad; shlpy 
imp 2f 

11 
fid; y 
fng 



2: 
fst; absy 
fmp; absy 
Tad; ftmpT 
fst; dtmpl 
sqrt 
fst; dear 
lac cplan 
sad par 

» 

skp 
jmp upda5 
fid; ox 
fng 
fad; x 
fst; ftmpl 
"fmp; y 
fst; horizv 
fid; y 
f ng 
fad; oy 
fst; ftmp2 
fmp;"x 
fad; horizv 
fdv; dear 
fst; horizv 
fid; dpar 
fcp; rpar 
sma 
jmp upda5 
lac lanflg 
spa 
jmp upda5 
fid; ftmpl 
fmp; ftmpl 
fst; ftmpl 
fid; ftmp2 
fmp; ftmp2 
fad; ftmpl 
fcp; crash 
spa 
jmp 1f 
lac dhalt 
dac croflg 
dac crflg 

1: 
lac dhalt 
dac lanflg 
fid; rpar 
fdv; dpar 
fst; ftmpl 
fmp; x 
fst; x 
fst; ox 
fid; ftmpl 
fmp; y 
fst; y 
fst; oy 
rac par 
3ms absxy 
jms shlpxy 
jmp upda2 



upda5: 
fcp; fardst 
spa 
jmp 1f 
lac cplan 
sna 
jmp 1f 
lac dhalt 
dac grvflg 
jmp i updacc 

drm grvflg 
lac fcplan 
tad accl 
dac 1f 
fid; 11,. 
fdv; dtmpl 
fcp; maxa 
spa 
jmp 2f 
fst; maxa 
lac cplan 
dac maxj 

fdv; dpar 
fst; ftmp 1 
fmp; absx 
fad; ax 
fst; ax 
fid; ftmpi 
fmp; absy 
fad; ay 
fst; ay 
jmp i updacc 

1: 

2: 



" space travel 3 

updshPl 0 
lac forflg 

, Ljvu-ft) 5** • 

fad; ax 
fst; ax 
fid; 
fmp; 

ftmpl 
stheta 

fad; ay 
fst; ay 

3: 
fid; ox 
fng 
fad; ax 
fst; 
fid; 

ftmpl 
x 

lac 
tad 

aexp 
d 1 

dac 
fad; 

aexp 
ftmpl 

fst; 
fid; 

ftmpl 
X • 

11 

fst; 
fid; 

ox 
ftmpl 

10 

9 

fst; 
fid; 

*
 

X
 
O
 

8 

7 

fng 
fad; ay 

6 

5 

fst; 
fid; 

ftmpl 
y 

A 

3 

lac 
tad 

aexp 
d 1 

spa 
jmp ,+U 
lac bacflg 
sma 
jmp 3f 
fid; ascale 
lac forflg 
sma 
jmp 1f 
lac bacflg 
sma 
jmp 1£+1 

% 1 :  

fid; fpzero 
jmp 2f 

fng 
lac scale 
tad aexp 

21 

dac aexp 
lac forflg 
sma 
jmp .+3 

lac accfl 4 sma 
jmp .+3 
fad; maxa 
fng 
fst; ftmpl 
fmp; ctheta 

? 



dac aexp 
fad/ ftmpl 
fsti ftmpl 
fid; y 
fst; ov 
fid; ftmpl 
fst; y 
lac par 
sad maxj 
jmp i updshp 
jms absxy 
jms shipxy 
lac par 
jms absv 
fid; ox 
fnq 
fad; x 
fad; absx 
fst; ox 
fid; oy 
fnq 
fad; y 
fad; absy 
fst; or 
lac maxj 
dac par 
jms absv 
fid; ox 
fnq 
fad; absx 
fst; ox 
fid; oy 
fnq 
fad; absy 
fst; ov 
lac par 
jms absxy 
fid; absx 
fad; shlpx 
fnq 
fst; x 
fad; ox 
fst; ox 
fid; absy 
fad; shipy 
fnq 
fst; y 

fadinsi 
fad; oy 
fst; oy 
lac par 
tad fppar 
dac 1f 
lac i 1f 
tad prsq 
dac 1£ 
fid; 11,. 

* 

sqrt 
fst; rpar 
jms dspsca 
lac par 



jms dispname 
jmp c uPdshp 

inscr: 0 
fng 
fix 
tad d383 
spa 
jmp i inscr 
t  a  d d m 7 6 8  
sma 
jmp i inscr 
isz inscr 
jmp i inscr 

absxy» 0 
sna 
jmp 7f 
Xmq 
lac fldins 
dac 2f»1 
dac Uf-1 
lacq 

II 
dac absi 
sna 
jmp 1 absxy 
tad fppar 
dac 9f+t 
lac i 9f+t 

91 
tad PX 
dac 2f 

fldins": 
fid; absx 
f a d ;  2 2 1 .  
fst; absx 
lac i 9f+t 

6: 
tad py 
dac Uf 
fid; absy 
fad; 
fst; absy 
lac fadlns 

"dac 2b«1 
dac Ub"1 
"iac absi 
tad ppar 
dac 9f+t 
lac i 9f+t 
jmp ib 

71 
dzm absx 
dzm absx+1 
dzm absX+2 
dzm absy 
dzm absy+1 
dzm absy+2 
jmp i absxy 



t  =  t + 1  



" space travel U 

displal 0 
lac locpar 
sad cplan 
skp 
dmp 2f i 
lac locflg A-

1f 
sma 
Jmp 
fid; cphi 
fmp; absy 
fst; ftmpi 
fid; sphi 
fmp; absx 
fad; ftmpi 

% 
fdv; dpar 
fst; stheta 
fid; sphi 
fmp; absy 
f ng 
fst; ftmpi 
fid; cohi 
fmp; absx 
fad; ftmpi 
fdv; dpar 
fst; ctheta 
dmp 2f 

TT 

21 

fid; sphi 
fst; stheta 
fid; cphi 
fst; ctheta 

fid; absx 
sfmp; ctheta 
fst; ftmpi 
fid; absy 
sfmp; stheta 
fad; ftmpi 
lac aexp 

P 
cma 
tad 
cma 
dac 
fst 

scale 

aexp 
; spy 
InTlg 
inscr 

jmp If 
01U5777 

clistp i 
rotx 

dzm 
dms 

tad 
dac 
dms 

11 
10 
9 

8 

7 

6 

5 

4 

3 

? 

Tac 
dac 
dms 

tad 
dac 

dhalt 
inflg 
inscr 

jmp 1f 
b161577 
i clistp 

1 1  

Tac" 
dms 

epian 
dsplanet 

dms drclrc 



jmp i displa 

rotx: 0 
fid; absx 
sfmp; stheta 
fst; ftmpl 
fid; absy 
sfmp; ctheta 
f ng 
fad; ftmpl 
lac aexp 
cm a 
tad scale 
etna 
dac aexp 
fst; sox 
jmp i rotx 

surf: 0 
« 1 
tad setx 

% 
cma 
dac tsetx 
lac setx 
tad o 1U 1577 
dac i clistp 
"1 
tad sety 
cma 
dac tsety 
lac sety 
tad 0165777 
dac clistp i 
lac narcs 
dac nt 
fid; vx 
fst; tvx 
fid; vy 
fst; tvy 
fid; v 
f ng 
fst; v 

fid; v 
sfmp; tvy 
f ng 
fst; ftmpl 
fid; w 
sfmp; tvx 
fad; ftmpl 
fst; ftmp2 
fid; v 
sfmp; tvx 
fst; ftmpl 
fid; w 
sfmp; tvy 
fad; ftmpl 

2: 

fst; tvy 
fad; soy 
jms inscr 

jmp if 



tad tsety 
dac dely 
cma 
tad d 1 
tad tsety 
dac tsety 
fid; ftmp2 
fst; tvx 
fad; SPX 
jms inscr 

jmp 1f 
tad tsetx 
dac delx 
cma 
tad d1 

% 
tad tsetx 
dac tsetx 
lac delx 
sma 
jmp .+3 
cma 
tad oU1 
alss 6 
dac delx 
lac dely 
sma 
jmp , + 3 
cma 
tad ott1 
tad delx 
tad O22Q000 
dac i clistp 
isz nt 
jmp 2b 
jmp 1 surf 

11 
isz surf 
jmp i surf 

P 
drcirc: 0 

lac grvflg 
spa 
jmp 1 drcirc 
lac fcplan 
tad prsq 
dac .+2 
fid; .. 
sqrt 
lac aexp 
cma 
tad scale 
cma 

n dac aexp 
io fst; dtmpl 
» fcp; thrs 
e spa 
7 jmp i drcirc 
<> f ng 
5 lac dpar 
" cma 
3 tad scale 
? 



cma 
dac dpar 
fad; dpar 
sfdv; dpar 
fst; dtmp2 
sfmp; spy 
fst; vy 
jms inscr 

jmp i drcirc 
dac sety 
lac inflg 
sma 
jms rotx 
fid; dtmp2 
sfmp; spx 
fst; vx 
jms inscr 

jmp i drcirc 
dac setx 
fid; spy 
fng 
fad; vy 
fst; vy 
fid; SPX 
fng 
fad; vx 
fst; vx 
fid; dtmpl 
sfmp; pid 10 
fcp; fUQO 
spa 
jmp 1f 
lac dUOO 
dac narcs 
jmp 2f 

fix 
tad dm20 
spa 

1: 

cla 
tad d20 
dac narcs 
fit 

fst; dtmpl 
2 t  

tad narcs 
cma 
dac narcs 
fid; f2pi 
sfdv; dtmp* 
"fst;" v 
sfmp; v 
• 1 
tad aexp 
dac aexp 
fng 
fad; fpone 
fst; w 
lac o U O O O U  
dac i clistp 



1ms surf 
jmp i drcirc 

jms surf 
jmp i drcirc 

jmp i drcirc 

? 



" space travel 5 

dsplanet: Q 
tad points 
dac 9£+t 
lac i 9f+t 
dac i clistp 
lac 0246256 
dac i clistp 
lac o253052 
dac i clistp 
lac O246036 
dac i clistp 
jmp dsplanet i 

dispname; 0 
tad names 
dac 9f+t 
lac i 9£+t 
tad dm1 
dac 8 
lav namedsp-1 
dac 9 
"10 , 
dac 9f+t 

1 :  
lac 1 8 
sna 
jmp 2f 
dac 9f+t +1 
lrss 9 
dac i 9 
isz 9£+t 
akP 
jmp i dlspname 
lac 9f+t+1 
and o177 
sna 
jmp 2f 
dac 1 9 
isz 9f+t 
jmp 1b 
jmp i dispname 

2: 
dzm i 9 
isz 9£+t 
jmp 2b 
jmp i dispname 

t • t+2 

dspsca? 0 
lac scale 
sma 
jmp 1f 
lac o55 H-
dac dssca 
• 1 
tad scale 
ema 
jmp 2f 



lac o53 "+ 

dac dssca 
lac scale 

2 1  
ell; idiv; 10 
tad 06O 
dac dssca+2 
lacq 
tad 06O 
dac dssca<M 
jmp i dspsca 

I 

I 

11 

10 

9 

8 

7 

6 

5 

4 

3 

? 



"space travel 6 -*• tables 

• names: .+1 
sun 
earth • ariel 
callisto 
moon 

• deimos 
A dione w enceladus 
• europa 

ganymede 
hyperion 

• lapetus 
io 
jupiter 
mars 
mercury 
mimas 

• miranda 
neptune 
nereid • oberon 
phobos 
phoebe 

• PlUto 
rhea 
saturn • tethys 
titan 
triton 

• umbriel 
uranus 
venus 

sun: <su>i<n 
earth: <ea>;<rt>;<h 

# ariel: <ar>;<ie>/ <1 
callisto: <ca>;<ll>;<is>j<to>;0 
moon: <mo>;<on>;0 

# deimos: <de>;<im>;<os>;0 

m dione: <di>;<on>/<e m enceladus: <en>;<ce>/<la>;<du>;<s 

r europa: <eu>;<ro>i<pa>;0 r 
ganymede: <ga>;<ny>;<me>;<de>;0 
hyperion: <hy>;<pe>;<ri>;<on>ju 

• iapetus: <ia>J<pe>;<tu>Ks 
io: <io>;0 
jupiter: <ju>j<pi>;<te>J<r 

• mars: <ma>J<rs>;0 

a mercury: <me>;<cu>;<ry>J0 V mimas: <mi>;<ma>;<s 

• miranda: <mi>;<ra>;<nd>J<a 

 ̂ ,o neptune: <ne>;<pt>;<un>J<e 
nereid: <ne>;<re>;<id>;0 

8 oberon: <bb>;<er>J<on>J0 

D 7 phobos: <oh>;<ob>;<os>;0 
J) ' phoebe; <ph>;<oe>I<be>;o 
A 5 pluto: <pl>i<ut>;<o 

4 rhea: <rh>J<ea>;0 
3 saturn: <sa>;<tu>;<rn>;0 

A 2 



tethys; <te>;<th>;<ys>;0 
titan: <ti>;<ta>;<n 
triton; <tr>;<jt>;<on>;Q 
umbriels <um>;<br>;<ie>;<1 
uranus: <ur>;<an>;<us>;0 
venuss <ve>;<nu>;<s 

points: ,+1 
br3 
br2 
brO 
br2 
br 1 
brO 
brj 
brO 
br 1 
br2 
brO 
br1 
br1 
br3 
br2 
br 1 
brO 
brO 
br3 
br 0 
br 1 
brO 
brO 
br1 
br 1 
TrX 
br1 
br2 
br 1 
brO 
br3 
brT 

fppar: .+1 
0;3;6;9;12;15;18;21 
2U;27;30;33;36;39;U2;W5 
48;51;54;57;60;63;66;69 
72;75;78;81;BU;87;90;93 

ppar: , + 1 
0;0;036J015;01;016;031;031 
015;015;031;031;015;0;0;0 
031;036;0;022;036;016;031j0 
031;0;031;031;022;036;0>0 

prsq: .+1 
016;0272245;Q75341 
1 J 0200000;0 
••07; 0244 122; 0306362 
- 0 2 ; 0 2 5 1 4 7 7 ; 0 6 2 0 6 6 3  
••03; 0230761;0127762 
-025;0320300;054474 
-06;0324134;0124211 



» 0 1 0 1 0 3 3 5 a  1 6 j  0 M 1 5 7 0  
- 0 4 ; 0 3 7 1 3 7 2 ; 0  
• 0 6 ;  0 2 4 7 4 3 0 1 0  

- 0 1 1 1 0 3 1 1 1 5 0 1 0  
- 0 5 ; 0 3 0 2 6 2 2 ; 0  
- 0 2 ; 0 2 5 6 4 7 5 ; 0  
0 7 i 0 3 7 6 7 3 3 | 0  
- 0 1 1 0 2 2 1 5 3 0 ; 0  
- 0 2 l 0 2 3 5 1 4 2 ; 0  
- 0 1 0 1 0 2 1 7 2 6 6 1 0  
- 0  1  1 1 0 2 7 4 3 6 1 ; 0  
0 4 1 0 3 6 5 4 7 1 1 0  
- 0 1 2 ; 0 2 2 7 1 7 6 ; 0  
- 0 6 1 0 3 4 2 4 5 4 ; 0  
- 0 2 3 i 0 3 2 6 3 4 0 ; 0  

% 
- 0 1 3 1 0 3 2 6 2 6 5 1 0  
- 0 2 ; 0 3 2 3 7 7 4 ; 0  
- 0 5 1 0 2 5 5 1 4 0 1 0  
0 7 1 0 2 6 3 5 7 3 1 0  
- 0 6 ; 0 2 2 3 1 7 4 ; 0  
- 0 2 l 0 2 5 1 4 7 7 ; 0  
- 0 2 ; 0 2 3 5 1 4 2 ; 0  
- 0 5 ; 0 2 2 3 0 6 0 ; 0  
0 5 1 0 2 0 6 1 1 5 1 0  
0 l 0 3 6 2 4 0 6 ; 0  

* c c l l  ,  +  1  
0 ;  0 2 0 4 3 6 5 ; 0  
- 0 2 3  
- 0 3 6  
- 0 1 7  
- 0 3 0  
- 0 6 3  

0 3 2 0 3 2 4 1 0  
0 2 2 7 2 0 7 1 0  
0 3 4 0 5 0 0 1 0  
0 2 1 0 0 4 1 1 0  
0 3 4 1 6 6 6 1 0  

- 0 3 4  
- 0 3 7  
- 0 3 1  
- 0 2 7  
- 0 4 1  
- 0 3 3  

0 2 3 5 1 2 2 1 0  
0 2 4 7 5 3 1 1 0  
0 3 1 0 3 1 6 1 0  
0 3 3 4 4 2 7 1 0  
0 3 1 5 2 0 3 1 0  
0 3 0 3 4 0 3 1 0  

- 0 3 0  
- 0 1 7  
- 0 2 6  
- 0 2 6  
- 0 4 0  
- 0 4 1  

0 2 4 5 7 5 2 1 0  
0 2 0 1 4 1 4 1 0  
0 2 6 3 7 5 3 1 0  
0 2 0 5 2 4 1 1 0  
0 2 5 6 4 6 4 1 0  
0 2 7 2 0 5 1 ; 0  

•MT 
• 0 4 3  
• 0 3 4  
•060 
- 0 4 4  
• 0 2 0  

0 3 4 0 5 6 6 1 0  
0 2 7 5 0 7 3 1 0  
0 2 5 5 3 4 5 1 0  
0 3 4 1 6 5 0 1 0  
0 3 4 1 5 5 2 1 0  
0 3 0 7 7 6 2 1 0  

11 

10 

9 

8 

7 

6  
5 

nyyj 
• 0 1 4  
• 0 3 5  
• 0 2 7  
• 0 2 7  
•  0 3 7  

0 2 4 3 7 1 2 1 0  
0 2 3 3 0 5 3 1 0  
0 2 6 5 5 4 3 1 0  
0 3 4 0 5 0 0 1 0  
0 2 1 0 3 4 4 1 0  
0 2 1 0 7 7 7 1 0  

•OTT 
• 0 2 3  

0 2 7 5 6 5 3 1 0  
0 2 5 2 6 6 7 1 0  

p x l  _ , * 1  



0  x  0 0 0 0 0 0 1  0  
0 1 5 ; 0 6 2 0 3 5 6 ; 0  
0 0 5 ; 0 3 6 0 0 0 5 ; 0  
0 1 0 ; 0 6 6 6 2 1 U ; 0  
0 0 5 ) 0 7 0 4 0 5 3 ) 0  
0 0 2 ; Q 3 4 7 6 0 0 ; 0  
0 0 5 ; Q 3 1 0 5 0 6 ; Q  
0 0 6 ; 0 2 2 0 6 2 2 ; 0  
0 0 7 ; 0 3 1 0 4 7 3 ; 0  
0 0 4 ; 0 3 7 0 0 6 5 ;  0  
0 0 6 ; 0 3 0 4 1 0 1 ; 0  
0 1 1 ; 0 6 7 6 6 3 1  ;  0  
0 0 6 ; 0 6 5 3 0 2 0 ; 0  
0 2 0 ; 0 3 1 7 2 0 2 ; 0  
0 1 7 ) 0 6 4 4 3 5 6 ) 0  
0 1 3 ; 0 2 0 6 4 1 4 ; 0  
0 0 5 ; 0 2 4 5 3 4 6 ; 0  
0 0 4 ;  0  2 2 2 2 6 4 ; 0  
0 2 3 ; 0 2 6 1 2 3 U ; 0  
0 0 1 ; 0 3 7 2 2 2 5 ; 0  
0 0 7 ; 0 6 U 6 1 0 2 ; 0  
0 0 1 ; 0 2 1 2 U U 6 ; 0  
0 1 3 ; 0 7 7 3 1 5 2 ; 0  
0 2 4 ; 0 2 7 4 5 5 7 ; 0  
0 0 4 ; 0 2 2 7 4 7 4 ; 0  
0 2 0 ; 0 2 6 3 1 2 2 ; 0  
0 0 4 ; 0 3 3 3 2 5 4 ; 0  
0 1 0 ; 0 2 1 6 6 7 2 7 0  
0 0 6 ; 0 2 3 1 1 4 2 ; 0  
0 0 6 ; 0 2 1 2 7 0 1 ; 0  
0 2 3 ; 0 6 5 0 Q 5  1 ; 0  
0 1 6 ; 0 2 3 3 7 5 1 ; 0  

p y :  . + 1  
0 0 0 ; 0 0 0 0 0 0 0 ; 0  
0 1 7 ; 0 6 6 4 0 5 4 ; 0  
0 0 2 ; 0 6 6 2 0 3 5 ; 0  
0 1 0 ; 0 3 5 0 7 5 7 ; 0  
0 0 6 ; 0 3 3 U 7 7 1 ; 0  
0 0 0 ; 0 2 6 7 0 0 0 ; 0  
0 0 6 ; 0 7 2 6 7 7 0 ; 0  
0 0 4 ; 0 2 2 5 7 5 2 ; 0  
0 0 6 ; 0 2 0 1 3 4 6 ; 0  
0 1 0 ; 0 2 4 7 5 3 6 ; 0  
0 1 0 ; 0 3 4 3 2 7 7 ; 0  

" 0 1 1 ;  0 3 1 4 4 1  1  ; 0  
0 0 6 ; 0 7 1 2 2 3 7 ; 0  
0 2 1 ; 0 3 3 4 6 5 6 ; 0  
0 1 7 ; 0 3 4 2 3 2 4 ; 0  
0 1 6 ) 0 6 1 5 1 5 1 ) 0  
0 0 5 ; 0 6 4 4 2 5 7 ; 0  
0 0 5 ; 0 6 2 2 4 5 6 ) 0  
0 2 4 ; 0 2 2 4 0 6 3 ) 0  
0 1 2 ) 0 3 3 1 3 1 4 ) 0  
0 0 6 ; 0 6 4 0 0 3 4 ; 0  
0 0 1 ; 0 2 0 0 0 2 4 ;  0  
0 1 1 ) 0 2 4 3 1 6 1 ) 0  
0 2 3 ) 0 7 7 2 3 5 5 ) 0  
0 0 7 ; 0 6 4 4 4 3 2 ; 0  
0 2 2 ) 0 7 2 6 3 2 4 ) 0  
0 0 6 ) 0 2 6 0 7 4 0 ) 0  



0 1 0 ; 0 6 0 0 2 1 3 ?  0  
#  0 0 6 ; 0 2 3 7 4 7 6 ; 0  

0 0 5 ; Q 6 7 4 7 3 4 ; 0  
0 2 3 ; 0 6 1 6 3 3 a ; 0  

m  0 1 6 ; 0 3 2 7 1 5 5 ; 0  

p w {  .  +  1  
•  
A  

, = , + 3 2 + 3 2 + 3 2  

• p v v t  
0 0 0 0  

•  +  1  
0 0 0 0 0 0 0 ; 0 0 0 0 0 0 0  

- 0 5 4  
- 0 3 6  

0 6 6 3 2 6 5 ; 0 3 7 6 0 7 4  
0 7 4 3 3 2 6 ; 0 4 6 0 3 5 6  

•  - 0 4 3  
- 0 4 5  

0 6 4 7 7 3 0 ; 0 4 4 4 2 1 5  
0 7 6 7 2 4 6 ; 0 3 4 1 2 0 5  

% 
- 0 3 4  
- 0 3 6  

0 7 4 5 0 2 7 ; 0 2 2 1 6 7 4  
0 7 0 2 6 7 0 * 0 5 3 0 6 6 1  % - 0 3 4 ; 0 7 0 2 3 4 0 ; 0 2 7 3 0 4 7  

- 0 3 7 ; 0 7 4 7 7 7 1 ; 0 1 0 0 4 5 2  
•  - 0 4 1  

- 0 4 4  
0 7 4 3 4 1 1 ; 0 7 3 2 7 5 6  
0 7 1 6 6 0 3 ; 0 2 0 0 0 2 1  

•  
- 0 5 0  
- 0 3 5  

0 7 5 5 6 4 1 ; 0 5 1 7 0 7 2  
0 7 5 1 6 0 2 ; 0 3 3 2 6 7 7  

- 0 7 2  
- 0 5 6  

0 6 3 1 0 6 6 ; 0 3 0 0 1 4 5  
0 7 1 2 6 5 6 ; 0 0 1 5 1 7 1  

•  - 0 5 0  
- 0 3 3  

0 7 0 1 1 6 7 ; 0 5 0 7 2 0 3  
0 7 1 5 1 2 4 ; 0 2 0 2 5 0 7  

•  
- 0 3 4  
- 0 7 3  

0 6 6 5 0 2 4 ; 0 3 6 5 6 0 5  
0 7 3 0 0 6 4 ; 0 7 7 6 5 5 1  

- 0 5 4  
- 0 4 3  

0 6 6 7 3 6 2 ; 0 4 3 1 7 7 6  
0 7 7 5 7 6 0 ; 0 3 1 2 6 3 1  

•  - 0 3 0  
- 0 5 5  

0 7 4 0 6 1 3 ; 0 0 3 4 5 3 0  
0 6 3 5 6 5 7 ; 0 3 7 0 2 7 6  

•  
- 0 7 4  
•  0 3 7  

0 6 7 7 2 3 4 ; 0 3 1 5 3 2 1  
0 6 1 7  1 0 2 ; 0 6 5 5 5 5 5  

- 0 6 6  
- 0 3 5  

0 7 2 3 3 7 0 ; 0 7 7 3 6 7 2  
0 7 1 4 5 2 6 ; 0 7 2 4 2 7 2  

•  - 0 4 3  
- 0 4 0  

0 6 6 7 6 3 3 ; 0 4 0 2 7 0 6  
0 6 3 6 0 5 3 ; 0 4 4 0 4 7 2  

• - 0 3 7  
- 0 7 1  

0 6 5 0 0 2 5 ; 0 2 2 4 3 2 5  
0 7 1 7 6 6 3 ; 0 7 0 1 7 7 3  

- 0 5 2  0 7 5 4 6  1 2 ; 0 3 0 4 7 2 2  

•  

w  
_  A  
D  -
r-j • 2 m «  
9  »  

4 

3 

2 



M space travel 7 

clistp = 017 
brO = Q4Q0Q4 
br 1 = Q40005 
br2 « 040006 
br3 = 040007 

4101 10 
A3 8 3 
0246256: 0246256 
O253052: 0253052 
O246036: 0246036 
0177: 0177 
nplan: 32 
411 1 
420: 20 

_ dml: -1 
m 01U1577: 0141577 

01615771 0161577 
0164372: 0164372 
0114| Q114 
o20714 J 020714 
4383; 383 
4m768t "768 

_ 0145777: 0145777 
0165777: 0165777 
o7: 7 
o60I 060 
o55| 055 
o53: 053 
o41i 041 
O220Q00: 0220000 
4400: 400 
4m20l -20 
O40004J 040004 

fardstl 020;0200000; 0 
£2pi: 03;0311037;552421 
pld10: -01;0240662; 756647 
thrs; 02;0200000;0 
f400: 011;031OOOOl0 
crash: -028;0200000;0 

fc sthetai 01;0200000;0 
™ ctheta: 0;0;0 

fpzerot 0;Q;0 
scale: 0 
vscalel 6 
ascaleS -1 
sdphi: -05;0253U36;0700177 
cdphi: 000;0377743;0201725 

•
dhalt; 0400000 
fpone: 01;0200000;0 

1 1  

'o 91 . «,+t 
»_ horizvJ .=.+3 
8 ,pbson: ,=.+1 
^ tpbslnt{ .*.+1 

dspflci . = , + 1 
5 par: ,®,+1 

absi: ,=.+1 
8 absx: ,=.+3 



w* t = «»3 
SPX: ,».+3 
spy! .=.+3 
wxl ,=.+3 
vy: ,=,+3 
twxi .*.+3 

i  t vx i  t" t t?  
' setx5 , = , + 1 

setyl ,=,+1 
narcs! . = . + 1 
nt! .=.+1 
inflg: ,*.+1 
grvflgt, t»,*1 
dtmpH .*.+3 
dtmp2t ,».+3 

I delx: ,*. + 1 
dely! ,=,+1 
tsetx! ,».+1 
tssty I >',*1 
accfloi .»,+1 
locparI .=,+1 
crflgt ,«.+1 
rpars ,-,+3 
dpan , = .+3 

»»»»3 
ay! .=.+3 
maxa: .=.+3 
maxjj »®,+1 
dcplant .=,+1 
fcplan! ,«»*1 
cplan! 
shipxt .*.+3 
•hipy! ,«.+3 
XI 
11 >. + 3 
ox: ,«,+3 
oy» »'»*3 
lanflgi ,=.+1 
goflgt ,«.+1 
forflgs ,».+1 
bacflgl .",+1 
•Phi! .=.+3 
cphll ta«•*•3 
ftmpli '. = .+3 
£tmp2! .=.+3 
locflgl .=,+3 

dsetx • 0140060 
dsety = 016U000 
vecx = 0120000 
vecy * 0124000 
m • 02000 
dispiist: 

075057 "scale 1 intens 3 blink on lp 0 sym 0 
dsetx 800 
dsety 20 

dlSPCl! 
0 
060004 "intens 0 blink off 



dse tx  0  
dse t y  20  

namedsp :  
. - . +10  
dsetx 1400 
dse t y  20  

dsscaJ  
. - .  +  3  
0 *0090  "gca j j Le  0  
dse t x  127  
dse t y  250  
vecx  768  
dse t x  895  
dse t y  255  
vecy  768  
dse t x  895  
dse t y  1023  
vecx  m 768  
dse t x  127  
dse t y  1023  
vecy  m 768  
dse t x  127  
dse tY  255  
vecx  768  
dse t x  511  
dse t y  255  
vecy  767  
dse t x  127  
dse t y  639  -
vecx  767  

a«puT_ -  ^ ouooooo 





• 
•  " s t a t  

•  
arg  =  0177 7 7  

l a c  
t ad  

a rg  
d  1  

•  
A  

dae  nam e  

w  
•  

l oop :  
l a c  a rg  i  
s ad  
sy s  

d4  
ex i t  • t ad  

dae  
dmu  
a rg  i  

% 
l a c  
t ad  

nam e  
<34  % dac  nam e  

•  law 
sy s  

s t a t bu f  
s t a t u s ;  do tdo t ;  na r r e l  

• spa  
jmp  e r ro r  
l aw  
da e  

obu£«1  
12  • l a c  

lmq  
i i  

•  
"3 
jms  o c t a l  
l a c  
lmq  

l f l ag s  

•  -2  
jms  oc t a l  

•  
lac  
lmq  

i u id  

- 2  
jms  oc t a l  

•  -1  
t a d  i n lk s  

• cma  
lmq  

p - 2  
jms  oc t a l  p l a c  
lmq  

i s i z e  

•  
-5  
jms  oc t a l  
l a c  
dac  

012  
o b u f+18  

•  
A  

lac  
sy s  

<31 
w r i t e ;  pbu f ;  19  

W  jmp l oop  

10 

9 

e r ro r i  
l a c  name  

w  8  
7 

dac  
l a c  

1 f  
d  1  

6 

Wr 5 

sys  
l a c  

wr i t e ;  1 t | « j  4  
d  1  

4 

3 

sys  
jmp  

w r i t e ;  1 f ;  2  
l oop  

#  11  040077J  012  



octall _0 
dac c 
law tbuf*-1 
dae 8 
lac o U Q  
dac 3 i 

11 
lacq 
and o7 
tad o60 
dac 3 i 
Irs 3 
isz _c 
jmp 1b 
lac 8 
dac c 

1t 
lac c i 
dac J2 i 
sad oUO 
jmp octal i 
-1 
tad c 
dac c 
jmp 1 b 

dotdot t 
056056; 040QUQ; 0400401 O U O O U O  

ait 1 
d 2: 2 
d3J 3 
d b : 8 
d14| 14 
8 1 2 :  1 2  
0 1 2 ?  0 1 2  
o60: 060 
o40: 040 
o7: 7 
du: u 
dm4j m U  

CI ,=,+1 

statbuf: 
iflarjsf ,•,+1 e 
. = .*7 

iuid: ,=,+1 
inlksi .=,*1 
isize: ,w,* 1 
, = , + 1 
ill .=.+1 

obUfS .=,+19 
tbuf: »~,*10 





" tm 

% 

11 
10 

9 

8 

7 

6 

sys time 
ell 
div 
216000 
dac t1 
lacq 
ell 
idiv 
1 0  
tad o60 
dac buf+1 
lacq 
ell; idiv; 10 
tad o60 
dac buf 
lacq 
sna 
jmp 1f 
tad o60 
alss 9 
xor buf 
dac buf 

lac t1 
ell 
idiv 
6 
lacq 
ell 
idiv 
"10 
tad o56060 
dac buf+6 
lacq 
ell 
idiv 
10 
tad o60 
dac buf+5 
lacq 
ell 
idiv 
6 
tad o72060 
dac buf+U 
lacq 
ell 
idiv 
1 0  
tad o60 
dac buf+3 
lacq 
ell 
idiv 
6 

s tad o7206Q 
4 dac buf+2 
3 lac 11 

sys write; buf; 
sys exit 



4 1 *  1  
d U :  1 3  
d 2 • 2 
o 6 Q :  0 6 0  
O 5 6 0 6 0 !  0 5 6 0 6 0  
O 7 2 0 6 0 S  0 7 2 O 6 Q  
1 1 :  o  
t 2 :  o  
b u f j  , = , + 7 ;  Q 1 2  







• 
t = 0 
main J J/I 

• lac 
sad 

017777 i 
_dJL 

11 
• 

jmp 
sad 

2f 
d8 

jmp 
lav 

1f 
9 

• 
A 

tad 
dac 

017777 
Of w 

• 
lav 
sys 

017 
creat J 0! 0 

dac 
1»lav 

output 
5 

• tad 
dac 

017777 
Of 

% 
sys 
dac 

open;0;c;0 
input % spa 

sys exit 
• 21 

jms adyancej jmp if 

• 
jmp rinterp 

01 lac 
jms 

2f 
obuild 

• 11 lac 
spa 

ovrite 

• 
jmp 
jms 

Ob 
oflush 

las 
spa 

• sys 
sys 

exit 
save 

210777 
• 

"special machine language code • 
"puts out and octal strin g from symtab entry 

• symect : 

+ 
lac 
add 

equ 
eoubot + dac 

lac 
9f + t 
1f 

m jms 
1 igf 

tvoktabJ 
, + 1 X  

lac 9f+t i 

lac 
dac 

ii 
8 

• 
a 

lac 
add 

8 i 
svmbot • m 1 1  dac 9f + t 

1 0  

9  

2: lac 
jms 

9f + t i 
putoct 

§ 8  ~  

7  

lac 
jjms 

onenl 
obuild 

6  

5  

lac 
and 

9f + t i 
06OO6OO 

4  

3  

sza 
jmp 

"skip 
ggoon 

unless vord contained ecf (0777) 



i s z  9 f + t  
j m p  2 b  

t = t + l  
0 6 O O 6 O O : 0 6 0 0 6 0 0  

4 

3 



W recognition stack frame advance 

• advance:0 
lac frame 

• 
dac 
lac advance i L "7 
dac 
lac 

8 i \ 
ii 

• 
A 

dac 
lac_ 

8 i 
ianore • 

• 
dac 
lac 

8 i 
j 

dac 
lac 

6 i 
k 

• dac 
lac 

8 i 
frame 

dac 
lac 

nfrarre i 
nf raire 

dac 
add 

frame 
df f rirsz 

• dac 
dac 

nframe 
n f r a m e 

• 
jms 
jirs 

between] add rbotj add rtop 
halt 

isz 
imp 

advance 
advance i 

• 
r e t r e a t :  

# 
d Z IT 
lac 

junk 
gf lag 

sza 
jmp 1f 

• jms 
dajc 

bundlep 
-iunk 

• 11 lac 
dac 

frame 
nframe 

lac 
dac 

frame i 
frame 

• dac 
lac 

8 
8 i 

• dac 
lac 

3f "retrun address 
8 i 

P 
dac 
lac 

ii 
8 i P dac 

lac 
ignore 
f f lag 

• 
sna 
jmp 2f 
lac 
dac 

8 i "restore j and k on failure 
j 

• lac 
dac 

8 i 
k • 

At11 
21 lac 

sr. a 
junk 

10 

9 
jmp 
dac 

3f 
nfrarre i "stass resits 

V 8 
7 

isz 
3 i Imp 

nframe 

6 

W 5 " bundle up results and return single pointer to them in ac 
4 

3 

" return 0 if no results 

• 



bundlep;0 
lac fflag 
sza 
jmp 2f "no results on failure 
jms nframeO 
dac 9f+t 
cma 
tad nframe 
CM 
dac 9f+t+l 
sma 
jmp 2f 
sad IT 1 
jmp 3f "only one result, no bundling necessary 
lac 9f+t 
tad IT 1 
dac > 

lilac 8 i 
jms )cput 
1&2 9f*t+1 
jmp 1b 
lac k "make UP result pointer 
add l.gk 
jmp bundlep 1 

2 Ida 
jmp bundlep i 

31 lac 9f + t i 
jmp bundlep 1 

t = t+1 "where to find results 
t = t+1 "negative of result count 

" the main interpreter loop 
" locate original value of nframe for present stack level, 
nframeO: 0 

jms slgetl add d,ii 
dac junk 
lac JqnK i 
dac junk 
lac junk i 
and opmask 
sad l.rv 
jmp 1 f 
lac refrsz 
jmp 2f 

11lac junk i 
and o17777 

2lada frame 
jmp nframeO i 

halt:0 
lac 1f 
jms obuild 
lac halt 
jms putoct 
lac onenl 
jms obuild 
xct rstack+1 

11, + 1J 012077;end 



rinterp: 
las "trace check. 
and d5 
ana 

lac bugr 
jms bug 

lac fflaa 
ral 
lac ii i 
and oprrask 
sad l.ra 
jmp rera 
sad 1.rb 
jmp rerb 
szl 
jmp retreat 
Irs 1U 
and o17 
add rbxanch 
dac » + 1 
jmp 

rbranchi 
jmp ,+1 i 
renc 
rerx 
rerc 
regc 
rerf 
rerw 
rera 
reuu 
rero 
rerm 
rers 
rerv 
reuu 
reuu 
reuu 
reuu 

reuu: 
jms halt 

rerb s 
cml 

rera: 
dzir fflag 
snl 
jmp goon 
jms aget 
dac ii 
jmp rinterp 

backup: 
lac jsav 
dac j 

nuts: 
law 



dac fflag 

reno? 
goon: 

lac ii i 
isz ii 
and exitmask 
sza 

•lap retreat 
jmp rinterp 

rerw: 
jms aget 
add frame. 

% 
dac nframe 
jmp goon 

rerc J 
jms advance; jmp goon 
3ms aget 
dac ii 
jmp rinterp 

gegf; 
rerli. 

* 

jms aget 
add ljmp 
dac ,+1 
jmp 

rerx: 
lac j 
dac jsav 
jms aget 

1tdac 9f + t 
jms lchar 
sad o777 
jmp goon 
dac 9f+t+1 
jms getj 

sad 9f+t+1 
jmp 2f 
jmp backup 

2llac 9f+t 
add oUOOOOO 
jmp 1b 

t = t + 1 "address of next comparison char 
t«t+1 "character itself 

1 

0 
9 

8 

7 

6 

5 

4 

3 

aget: 0 
lac ii i 
and o17777 
jmp aget i 

rage; 
lac ii i 
and 0757777 
xor exitmask 
dac nframe i 



isz nframe 
jmp goon 

k P U t : 0 
isz k 
dac junkl 
lac k 
jms between; a d d  d O ;  a d d  k f t a x  
jms halt 

% 

a d d  kbot 
dac junk 
lac junkl 
dac junk i 
jmp kput i 

sOget SO 
lac frame 
xct sOget i 
dac junk 
lac junk i 
isz sOget 
jmp sOget i 

s  1getS  0 
lac frame i 
xct siget i 
dac junk 
lac junk i 
isz siget 
jmp siget i 

sOput: 0 
1ms 
lac frame 
xct sOput i 
dac junk 
lacq 
dac junk i 
isz sOput 
jmp sOput i 

" here is the generaion interpreter 
" the k table cant move while its active 

geno: 
oaobn I 

lac ii i 
isz ii 
and exitmask 
sza 
jmp retreat 

glnterp* 
las "trace check 
a n d  d  6  
sna 
jmp .+3 
lac bugg 
jms hug 

lac ii i 
lrss 1U 
and o7 



add gbranch 
dac ,+1 

gbranchJ 
jmp ,+1 i 
geno 

gegx 
geuu 
gegc 
gegf 
gegk 
gegp 
gegq 

geuu! 
jms halt 

gegx: 
lac ii i 
and OU17777 
jms obuild 
jmp ggoon 

gegq: 
jms advance; jmp ggoon 
lac anv 
add d.ii 
dac junk 
jms aget 
add junk i 
dac junk 
lac junk i 
dac ii 
lac env 
add d.env 
dac junk 
lac junk i 
dac env 
jmp ginterp 

gegp: 
jms advance; jmp ggoon 
lac env 
add d.li 
dac junk 
lac frame i 
dac env 
jms aget 

cma 
add junk 1 
dac ii 
jmp ginterp 

gegk: 
lac ii i 
jms aget 
add kbot 
dac ii 
jms sOput; add d.ii 
lac frame 



• 

dac e n v 
• jwp ginterp 

• 
gegc: 

jms advance; jmp ggoon 
jms 
dac 

aget 
ii 

• jmp ginterp 

w 
• 

buglO 
dac 1 f+2 
lac 
jms 

onenl 
obuild 

• lac 
jms 

ii 
putget 

lac 
Irs 

ii i 
1U 

and 
add 

017 
1f+ 2 

• dac 
lac 

1f+ 2 
If+ 2 i 

• 
dac 
lac 

1 f+ 2 
1f 

jms 
lac 

obuild 
ii i 

• jms 
las 

putoct 

• 
and 
sza 

dU 

jms 
jmp 

halt 
bug i 

• 
11OUOOOOO , + 1* OUOi 0; 0U0777 

• 

• 

# 

p p 
• 

• 

A 

• n 

10 

9 

8 

7 

6 

PP 5 

4 

3 

• 



move: 0 
dac 9f+t 
lac move i 

1:dac 2f 
lac 9f + t 
jms lchar 
dac 9f+t+1 
jms dehar 

21 0 
lac 9f+t+1 
sad o777 
jmp 3f 
lac o^OOOOO 
add 9f+t 
dac 9f + t 
lac qC Q O O O Q  
add 2b 
jmp 1b 

31isz move 
lac 2b 
jmp move i 

tct + 1 "source address 
t=t+1 "source character 

lchar 10 
dac junk 
ral 
lac junk i 
snl 
Irs 9 
and o777 
jmp lchar i 

dchar 10 
lmq 
lac dchar i 
dac junk 
spa 
jmp 
llss 9 
lac o777 
jmp ,*2 

1:0777000 
and junk i 
omq 
dac junk i 
isz dehar 
jmp dchar i 

" qets designated character from input 
jget: 0 
Ulac j 

jms cbetveen; add jmin; add jmax 
jmp jmore 
cma 
add Jmin 
cma 
add jbot 
jms lchar 
jms class; add ignore 



•  

j m p  
l a c  
a d d  

j g e t  i  
•  

j m p  
l a c  
a d d  

J  ~  v  w  
j  
o U Q O O O O  

•  
d a c  
j m p  

j  
1 b  

M  r e a d  m o r e  i n p u t  -  f i l t h y  c o d e ,  e n o u g h  t o  m a k e  d i s k  &  
•  
A  

"  t e r m i n a l  i n p u t  w o r k ,  T h e a e  o n l y  d e l i v e r  f u l l  c o u n t  
"  e x c e p t  a t  e o f  o r  1  w o r d  w 

•  j m o r e »  
a n d  O 3 7 7 7 0 0  

d a c  j m i n  
•  a d d  

d a c  
1  j s i z  
9 f  +  l  

l a c  
j m s  

j m a x  
c b e t v e e n ;  a d d  j m i n ;  a d d  9 f  +  t  

l a c  
d a c  

j m i n  
j m a x  

•  d a c  
c m a  

•  
a d d  
c m a  

j m i n  

a d d  
d a c  

j b o t  
2 f  

•  l a c  
s y s  

i n p u t  
s e e k  

1  *  0 1 0  
•  

d a c  
l a c  

2 f  i  
i n p u t  

#  s y s  r e a d  
2 1  O f i s i z  

• s n a  
l a c  d 1  
a d d  
d a c  

j m a x  
j m a x  

•  j m p  
t « t * 1  

j g e t + 1  

•  g e t s  n e x t  c h a r a c t e r  f r o m  i n p u t  

g e t j :  o  
l a c  
j m s  

j  
J g e t  

•  
d a c  
l a c  

j u n k  
j  

a d d  
d a c  

o U O O O O O  
j  

A  
l a c  
j m p  

j u n k  
g e t  j  i  .  .  .  .  _  . . .  .  w 

f l p i  1  M  c o m p a r e  t w o  s t r i n g s  -  a s s u m e  b o t h  l e f t  j u s t i f i e d  
1 0  
9  c o m p  •  0  
8  
7  

d a c  
l a c  

9 f  +  t  
c o m p  i  

6  
5 

d a c  
i s z  

9 f + t + 1  
c o m p  

-

4  
3  

1 1  l a c  
s a d  

9 f  +  t  i  
9 f  +  t +  1  i  • 



# 

jmp 3f 
0 and 9f+t+1 i "do both start with eof? 

spa 
2Jisz comp 

# jmp comp i 
3tand 06OO6OO "is there an eof? 

sza 
• 
A 

jmp 2b 
isz 9f+t 

w 

• 
isz 9f+t+1 
jmp 1b 

t = t+1 "address of string 1 
t=t+1 "address of string 2 

• 

% 
obuild: 0 

Imq % lac owrite 
add obot • dac 2f 
lacg 

1jjms rrove 
• 2:0 

cma 
add obot 

• cma 
dac owrite 
jms cbetweenl add dO; add orrax 

• skp 
jmp obuild i 

• lac lochunk 
jms oflush _ _____ _ _ 
lac obot 

0 dac 2b 
add lochunk 
imp 1b 

• 
oflush JO 

dac 2f 
0 lac obot 

* 
dac 1f 
lac output * sys write 

1 JO 
210 

# jmp oflush i 

" outputs octal string from sesignated value 
• 
A octal: 
W 

1 

isz ii 
lac ii i 

10 

9 

dac 2f 
lac 1f 

8 

7 

jms tvoktab 
lac 2f i 

6 

Pp 5 1Jgf qeoctal x 
4 

3 

210 

• 



• 

oeoctal! 
• lac 

dac 
ii 
8 

• 
lac 
jms 

8 i 
putoct 

j*P ggoon 

• 

A " converts word in ac into o?atl_ on oytput stream w 
• putoct: 0 

dac 
lac 

9f+t It 
• jms 

dzir 
obuild 
?f+t+2 

% 
• 6 
dac 9f+t+1 % 

1: lac 9f + t 
• ell 

Irs 15 

• 
add 
dac 

o60 
8f +1 

lis 
dac 

18 
9f+ t 

• lac 
sza 

9f+t+2 "have nonzero digits been seen? 

• jmp 
lac 

2f 
8f + 1 "no,is this nonzero? 

sad 
jmp 

o60 
3f "no 

• 2: lac 
jms 

8f 
obuild 

• 
lav 
dac 9f+t+2 

31 isz 
jmp 

9f+t+1 
1b 

• jmp 
t = t+l 

putoct i 
"value to convert 

• 
t*t+1 
t = t+1 

"digit count 
"nonzero digit flag 

p 
71 ,+1/ 060777 
8SOUOOOOO . +11 01 end p 

• 
eof t 

lac j 
dac 
jms 

jsa v 
jget 

• 

A 

sad 
jmp 

o777 
goon w 

11 

jmp 
class: 

backup 
0 

10 

9 

dac 
lrss 

junk 1 
7 

8 

7 

sza 
jmp 2f 

6 

5 

lis 
xct 

3 
class i 

4 

3 

isz 
dac 

class 
junk • 



cla 
11 s s U 
add l,llss 

dac 1f 
lac junk i 

1:liss 
spa 

2:isz class 
lac junk 1 
jmp class i 



• 
N put symbuf symbol into table i 

• table: 
lac 

A 
eouwrite 

• dac 
jms 

equ 
between; add dO; add equmax 

jms 
add 

halt 
delta 

dac 
lac 

equwrite 
eau 

w 
• 

add 
tad 

equbot 
IT 1 

dac 
lac 

8 
symwrite • dac 

add 
8 i 
svrrbot 

% 
dac 
lac 

2f 
rrdelta % 1»dzir 

tad 
0 i 
d 1 • spa 

jmp 1b 

• lac 
jms 

sbbot 
move 

2:0 
add oUOOOOO 

# cma 
add svmbot 

• cma 
add OU00000 
and 
dac 

017777 
symwrite • jms 

jms 
between; add dO; add symmax 
hale 

• jmp goon 

ft find occurrence of symbuf symbol in equtab 

• prev: 
lac eau 

• jmp 
find: 

find+1 

lac 
dac 

equwrite 
9f + t 

lac 
jms 

0777 
S b D U t  

• lac 
dac 

sbbot 
2f 

1 :iac 
tad 

9f+ t 
mdelta 

dac 
spa 

9f + t 

w~ 
An 

jmp 
add 

nuts 
equbot 

10 

9 

dac 
lac 

junk 
junk i 

# 
7 

add 
jms 

symbot 
corrp 

6 

fP 5 
2:0 

jmp 1b 
4 

3 

lac 
dac 

9f + t 
eau 



jmp goon 
t-t+1 "next equtab location to test 

sbput ? 0 
lmq 
lac sbwrite 
add sbbot 
dac 1f 
lacq 
jms debar 

1 SO 
lac sbwrite 
add oUOOOOO 
dac sbwrite 
jms, cbetweenJ add dO; add sbjax 
jms halt 
jmp sbput i 

getname: 
lac equ 
add equbot 
dac 9f+t 
lac 1f 
jms twoktabi lac 9f+t i 

1«gf ,+1 x 
lac li 
dac 8 
lac 8 i 
add symbot 
and 017777 
jms obuild 
jiwp gqpon 

t»t+1 "equtable entry 

" puts double word entries in ktab and gives 
"pointer to first as result 

tvoktab:0 
jms kput 
lac l.gk 
add k 

dac nframe i 
isz nframe 
_xct twoktab i 
jms kput 
jmp goon 



•  
c h a r :  

l a c  j t 
•  d a c  

i s z  
j s a v  

i i  

• j m s  
j m p  

c t e s t  
b a c k u p  

j m p  g o o n  

•  
A  

s t r i n g :  
i s z  i i  w 

•  
j f T S  

j m p  
c t e s t  
g o o n  

j m p  s t r i n g + 1  

#  c t e s t i O  
i m s  j g e t  
j m s  
j m p  

c l a s s ;  a d d  i i  i  
c t e s t  i  

j m s  
l a c  

s b p u t  
j  

•  a d d  
d i e  

o U O O O O O  
1  

•  
i s z  
j m p  

c t e s t  
c t e s t  i  

m a r i e :  
•  j m s  

d  z  m  
j g e t  
s b w r i t e  

• j m p  
* 

g o o n  

p a r s e d o  J  
i s z  i i  

•  j m s  
j m s  

a d v a n c e ;  j m p  3 f  
a d v a n c e ;  j m p  1 f  

•  
j m s  
d a c  

a g e t  
i i  

j m p  r i n t e r p  

•  l i l a c  
a d d  

f r a m e  
r e f r s z  

•  
d a c  
s a d  

i i  
n f r a m e  

P 
j m p  
d a c  

r e t r e a t  
g f  l a g  P l a c  

d a c  
g e f r s z  
d f f r m s z  

•  
j m s  
j m p  

a d v a n c e ;  j m p  2 f  
g i n t e r p  

2  i  l a c  r e f r s z  
•  
A  

d a c  
a d d  

d f f r m s z  
f r a m e  w 

9 û 
d a c  
d z m  

n f r a m e  
g f  l a g  

10 

9 
j m p  r e t r e a t  

mm 8 
7 

3 :  j m s  
d a c  

s O g e t ;  a d d  d , k  
k  

6 

5 

j m p  g o o n  

4 

3 

b u n d l e :  
j m s  b u n d l e p  



• 

dac 9f + t 
• sna 

±mp goon 

• jms 
dac 

nf raireO 
nframe 

lac 
dac 

9f + t 
nframe i 

• 
A 

isz 
jmp 

nframe 
goon 

w 

• 

t = t+1 

" jms betweeniadd a; add b; skip if a<=ac<b 

0 between:0 
dac 9f+t 

% 
cma 
xct between i % isz 
sma 

between 

• jmp 
lac 

1f 
9f+ t 

• 
cma 
xct between i 
isz 
sma 

between 

• 1 lisz 
lac 

between 
9f + t 

jmp 
t = t+0 

between i 
"shared with next temporary 

• 
" jms cbetween; add a; add fe; skip if a<=ac<b where ac 

• 

" contains a character address 

cbetween: 0 
dac 9f+t 

• cma 
xct cbetween i 

• 
isz 
ral 

cbetween 

m 
sma 
jmp 1f 

r lac 
cma 

9f + t 

0 
xct 
isz 

cbetween i 
cbetween 

ral 
sma 

0 
A 

11 isz 
lac 

cbetween 
9f + t 

w 

PP11 
jmp 

t=t + 1 
cbetween i 

"ac contents 
10 

9 

8 

7 

6 

4P 5 
4 

3 



• 

rerm: 
jms aget 

• jmp 
rers? 

1f ) ( -2 
• 

jrrs 
add 

aget 
frame 

1J dac 
lac 

holdlv 
holdlv 1 

• 

A 

jmp 
rerv '• 

21 

• jms 
lis 

aoet 
6 

Irs 
2: dac 

6 
nf r aire i 

• Isz 
jlTC 

nframe 
aoon 

% rero! % jms 
dac 

decnf 
rand 1 

• jms 
and 

aoet 
oil 

• 
add 
dac 

obranch 
2f 

cma 
tad unary 

• spa 
jmp 1f 

• 
jrrs 
dac 

decnf 
r and2 

1 llac 
21 xct 

rand 1 

• jmp result 

obranch 5 
# x c t . + 1 

opr 
jmp rorel 

; op=OUOQOOO+1 
;le=opjop-op+1 

• jmp 
jmp 

rorel 
rorel 

1 ne = op? op=op+1 
»lt=op;op=op+1 

• 
jmp 
jmp 

rorel 
rorel 

j ge=op;op=op+1 
jeq=op;op=op+1 

P 
jmp 
tad 

rorel 
rand2 

I gt=opJop = op+1 
> ad = op;op=op+1 P jms 

and 
sub 
r and2 

isb=op;op=op+1 
i an=op;op=op+1 

• 
jmp 
xor 

roor 
rand2 

lor=op;or=op+1 
;xo=op;op=op+1 

jmp 
jmp 

rosr 
rosl 

isr=opiop=op+l 
I sl=op;op=op+1 

• 
A 

jmp 
jmp 

romn 
romx 

;mn=op;op=op+i 
jmx=opj op=op+1 • 

flki i 

lac rand2 jas=opjop=op+1 

10 

9 

opr 
jmp roiri 

lpl=op;op=op+1 
;mi=op;op=op+l 

8 

7 

cma 
jmp 

lcm=opj op=op+1 
roindir;indir=op;op=op+l 

6 

W 5 

lac holdlv jaddr=op;op=op+l 
unarysxct obranch+1+pl 

4 

3 rorel: ft <= 001 



# 
jms  sub  " !=  0 1 0  

•  sna  
jmp  

«<  0 1 1  
2 f  "> =  100  

• spa  
jmp  

M =  101  
1 f  «>  110  

l a c  
jmp  

d1  " a>b#  code  
3 f  

0 0 1  

•  
A  

1J  l a c  
21  ad d  

d2  " a<b*  code  
d2  " a = b#  code  

100  
010  w 

•  
3!  an d  

s za  
i i  i  

•  1  
e tna  

•  jmp r e su l t  

sub  »0  
e tna  
t a d  
e tna  

r a nd2  

•  jmp sub  i  

roo r :  
•  lmq 

l a c  
O t r q  

r a nd2  

•  jmp r e su l t  

•  
ros r ;  

l a c  r and 2  
add  
e l l  

1  . I r s  

•  jmp 
r b s i ;  

1£  

•  
lac  
add  

r and2  
1 . 11s  

c lq  
1 !  dac  .  +  2  

•  lac  
0  

r and  1  

•  
jmp r e su l t  

P 
r omn :  

jms  su b  P e tna  
jm p  .  +  2  

m r omx :  
jms  su b  
r a l  
l a c  r an d  1  

•  
a  

sz l  
l a c  r and2  
jmp  r e su l t  

10  
9  

r o i r i  i  
e t na  

f l p  8  
7  

t ad  
jmp  

d  1  
r e su l t  

6  
f l p  5  r o i nd i r :  

4  
3  

d ac  
l a c  

ho ld lv  
ho ld lv  1  



• 
j t r p  r e s u l t  # j t r p  

r e s u l t ;  

• d a c  
d a c  

j u n k  
n f r a r c e  i  

i s z  
l a c  

n f  r a r r e  
i i  i  • 

A  
a n d  
s n a  

s t b i t  

V • j t f P  
l a c  

e x p r t e s t  
j u n k  

d a c  
l a c  

h o l d l v  
i i  i  

i  

a n d  
s z a  

f i b i t  

V 
j m s  
j m p  

d e c n f  
g o o n  V e x p r t e s t :  • l a c  

a n d  
i i  i  
f i b i t  

• s n a  
j m p  g o o n  
j m s  
l a c  

d e c n f  
n f r a m e  i  

•  s z a  
- 1  

• c m a  
d a c  f  f  l a g  
j*P g o o n  

#  d e c n f S O  
- 1  

• t a d  
d a c  

n f  r a i r e  
n f  r a i r e  

l a c  
jrnp 

n f  r a i r e  
d e c n f  i  

i  

• 
• 

• 
• 

10 

9 

3 

7 

6 

5 

4 

3 • 



# 
9 t • =» +t ^ 

end = -1 " V  • 
9 t • =» +t ^ 

end = -1 " V  

no = 0000000 
# r* = 0040000; ax = rx 

r c  = 0100000 
rt = 0140000; gc = rt 

• 
A 

r £  = 0200000; gf = rf 
rv = 0240000; gk = rv 

W 

• 
ra = 0300000; gp = ra 
rb = 03400Q0;aq = rb 
r o  = 0400000 
rm = 0440000 

• r s  = 0500000 
rv = 0540000 

% % 1  j r n p :  j i r p  

1.llss:llss 
• Itlrstlrs 

i . i i s a i s  

• l.raSra 
l.rbirb 
l.rwlrw 
l.gk;qk 

•  l.gcxsgc x 

x • 020000 
# St = 0100 

f i  = 0200 
opirask: 0740000 

# exitirask: x 

m 1 s  0-1  

• dOJoOjO 
d 1: o 1:1 
d2:o2:2 

# d3So3:3 
dasoasa 
d5:o5 ! 5 

• d6:06:6 p d7;o7; 7 
d8!o10;8 p 
asciisp s 040 
asciini:0l2 
nl{012777 

# onenl:nl 
bugr:, + l;<rn>;<rx> ; < j r c>;<rt>/<rf>;<rv>;<ra>;<rb> 

<ro>;<rrc>;<rs>;<rv> 
• 
A 

b u g a:,+lj<gn>;<ax>;<gz>;<gc>;<gf>;<gk>;<gp>;<aq> 

w 
flp 11 

o171017 
o 6 0  S  0 6 0  

10 

9 

077{077 
0777 S 0777 

mm s 
7 O417777J0417777 
6 

VF 5 
o 4 0 0 0 0 0 : 0400000 
O740000'0740000 

4 

3 

O 3 7 7 7 0 0 5 0 3 7 7 7 0 0  
O 1 7 7 7 7 J 0 1 7 7 7 7  

• 



O757777:0757777 
06OO6OO:0600600 

junk: 0 
junkl SO 

output: 1 
input: 0 

stbit:st 
fibittfi 
holdlv: 0 
rand 1:0 
rand2 J 0 

syjrvrite: 0 
syirbot: syirtab 
syirsiz = 500 
symirax: symsiz 

equwrite:0 
equread:0 
equ = equread 
equbot: equtab 
equsiz = 500 
•qutrax: egusis 
delta: 2 
mdelta:0-2 

sbsiz*50 
sbirax: sbsiz 
Ibwrlt 
sbbot s sbbuf 

fflag 10 
gflag:0 
ignore: . + 1;ouo0000;0;0;0|0;0;0;u 
frarne'r^tacK 
nf raire: rstack+6 
env = ignore 
d.ii = d2 
d.env = d 3 
d.blkrrod = d3 

= d<* 
d.k = d 5 
df f rrrsz : 6 
framsiz;u 
refrsz = d6 
gefrsz = dH 
jj: start 
k:0 

rsiz = 500 
rmax: rsiz 
rbot: rstack 
rtop:rstack+rsiz 

owrite :o 
obot:obuf 
osiz=64 



omaxiosiz 
ochunk=6U 
1o c hunk!oehunk 

jsav; 0 
jread: 0 
110 
jmin:0 
jwaxiQ 
jsiz = 6u 
ljsiz!jsiz 
misizl-jsiz-1 
jbot;jbuf 

ksiz c 200 
kmax:ksiz 
kbot sktab 

equtab:,=,+equsiz 
rstack: , = ,+rsiz 
• = *-*-6 "overflow protection 
obuf 5, = .+osiz+ochunk+ochunk 
sbbuf r, = ,+sbsiz 
jbuf:,=.+jsiz+1 
syirtab:. =, +syrsiz 
ktab:,=.+ksiz 



1 op.s is the op code defination file 
tor tne assembler 

" no iot ops are defined 
" system cal entries are defined J? f t  
dac = o o u o o o o  
jms = 
dzir = 

0 1 0 0 0 0 0  
0 1 4 0 0 0 0  

lac = 
| xor = 

0 2 0 0 0 0 0  
0 2 4 0 0 0 0  

add = 
tad = 

0 3 0 0 0 0 0  
0 3 4 0 0 0 0  

xct = 
isz = 

0 4 0 0 0 0 0  
0 4 4 0 0 0 0  

and =  0 5 0 0 0 0 0  
sad  = 0540000 
jmp = 0600000 
eae = 06U0000 
i =  0 2 0 0 0 0  
OPT =  0 7 4 0 0 0 0  
lav = opr i 
cira = OPT 1  
cml = orr 2  
ral = opr 0 1 0  
rar = opr 0 2 0  
sma = opr 0 1 0 0  
sza = opr 0 2 0 0  
snl = OPT 0 4 0 0  
skp = opr 0 1 0 0 0  
spa = opr 0 1 1 0 0  
sna = opr 0 1 2 0 0  
szl = opr 0 1 4 0 0  
ell = opr 0 4 0 0 0  
cla = OPT 0 1 0 0 0 0  
las = opr 0 1 0 0 0 4  
Irs = eae 0 5 0 0  
lrss = i Irs 
li s  =  e a e  0 6 0 0  
llss = i lis 
als = eae 0 7 0 0  
alss = i als 
lacq = eae 0 1 0 0 2  
lacs = eae 0 1 0 0 1  
clq = eae 0 1 0 0 0 0  
omq = eae 2  
cnia = eae 4  
lmq = eae 0 1 2 0 0 0  

sys = i 
save = 1 
o p e n  =  3  
|  read =  4  

"  wri t e  =  5  
creat = 6 
seek = 7 
cl o s e  =  9  
exit = 1U 





€) 

f 

«) 

Cj 
4) 



• M  t t t 1 ,  s  

# 
t  =  o  

l a c  0 1 7777  
t a d  
dac  

d 1  
9 f * t  

• 
A 

l a c  
s ad  

3 f * t  i  
ga t  w m skp  

jmp  l oop  
dac  
l aw  

d sp f lg  
3bu f<»1  

• dac  
dac  

b ik  1  
b lk2  

* 
jms  
l aw  

d sboa rd  
dbu f  * sys  

l av  
cap t  
16  

• s ys  
t ad  

sy s loc  
d  1  

• 
dac  
l aw  

l pad r  
13  

sy s  
dac  

sy s lo c  
pbad r  

• d im 
l oop ;  

l pad r  i  

• 
jms  
jms  

move  
mus t /  jmp  l oop  

l a c  
dac  

i m ax in  
max in  

• l aw  
dac  

s t a ck -1  
10  

• 
jms  
jms  

t r y ;  jmp  unwind  
heu r /  jWP  l oop  

unwi nds  • l a c  
dac  

12  
9 f  +  t  

• 
11  

l a c  9 f* t  i  

P 
jms  
- 1  

mark /  1  

P t ad  
dac  

9 f  +  t  
9 f  +  t  

% 
l a c  
spa  

9 f * t  i  

jmp  
jms  

don e  
mark /  512  m 

A 

"  1  
t ad  9 f* t  

w 
VP 1 

dac  
l a c  

9 f * t  
d sp f lg  

10 

9 

sna  
jmp  1b  

VP 8 

7 

jms  
s za  

ge tp b  

6 

VP 5 

jmp  
jms  

. - 2  
ge tp b  

4 

3 

sna  
jmp  . - 2  • jmp  

t  =  t * 1  
1b  



• 

• 
mevet 0 

• lac dspflg 
sza 
jmp dspmove 

• jms iressg; m > j o > j v > ) e > ; e  

A dzm 9f*t 
11 

• jms getc 
sad 012 
jmp 1f • tad om60 
spa 
jmp irove+1 
dac 9£*t+1 
and o3 
sad 9f±t+1 

• skp 
jmp irove+1 
lac 9f*t • alas 2 
xor 9£+t+1 
dac 9f*t 

• jmp 1b 
11 

lae 9f#t 

• spa 
Dmp rrove+1 
and o77 

• sad 9f*t 
skp 
jmp J T O V Q  + 1 

• tad boardp 
dac 9f*t 
lac 9f*t i • sza 
jmp irove+1 
lac 9f+t 

• jms irarkJ 512 

m 
jmp move 1 

m 
jmp 

dspmove: 
jms getpb 
sza 

• jmp Pbhit 
lac lpadff i 
sna • jmp dspmove 

A w Iphitl 
9 lmq 

i° lac blink 
9 sna 

99 s jmp 1f 
7 cma 
6 tad boardp 

995 cma 
4 alss 
3 tad sbuf p 

• dac 3f*t 
lac noblink 



• 
• 

dac blkl i 

• 
dac 
dac 

blk2 i 
9£*t i 

11 
din lpadr i • A lacq 
cma w m tad 
cma 

sbqf p 

lrss 4 
dac 9f+t • and 
sad 

oil 
9£*t 

> 
skp 
jmp dspmove > tad 
dac 

boardp 
blink • lac 

alss 
9f*t 
4 

• tad 
dac 

sbuf p 
9fi*t 

lac 
dac 

blinkpar 
9f*t i • jmp dspmove 

• Pbniti 
lac blink 
sna 
jmp dspmove • jms 
dzm 

mark* 512 
blink 

• t 
jmp 

= t*2 
move i 

must! 0 • ff cheek for 3g44g,4b 

• lav line»1 

4» 
dac 
-76 

a 

4» dac 
dim 

9f+ t 
9f*t+1 

11 
dzm 9f+t+2 

cla 
xct 3 i 

• xct 
xct 

8 i 
3 i w 

•p 11 
xct 
sad 

3 i 
04 

10 
9 

jmp 
sad 

done 
O40QQ 

8 

7 
jmp 
sad 

done 
o3 

6 

fP 5 
dac 
sad 

9f+t+2 
O30Q0 

4 
3 

skp 
jmp 2£ • -4 
tad 3 



• 

• 
dae 3 

• 
cla 
xct 9 i 
sza 
jmp 

cla 
.-2 

• 
A 

-1 
tad 9 w 

• 
dac 
lac 

9 
9 i 

21 
dac 9f+t+1 

• isz 
jmp 

9f + t 
1b 

% 
lac 
sza 

9f+t*2 

% jmp 
lac 

1f 
9£+t+1 

• sna 
jmp 1 £ 

• 
jms 
jmp 

rrarkJ 1 
must i 

11 
isz must 

• 
t 

jmp 
= t*3 

must i 

% done. 
lac 
sza 

dspflg 

• jmp 
jms 

if 
messg; e>fx>ii>;t>;0 

• 11 
sys exit 

law 
dac 

3buf-1 
DIM 

• dac 
jms 

blH2 
dsboari 

• 
law 
dac 

lineal 
8 

P 
-76 
dac 9f + t P 11 
cla 

• 
xct 
xct 

9 i 
9 i 

xct 
xct 

9 i 
3 i 

• 
A 

sad 
jmp 

04 
1f w 

w 1 1  

sad 
jmp 

o4000 
1 £ 

10 

9 

isz 
jmp 

9f*t 
1b 

3 

7 11 
sys exit 

6 

V  5  

-4 
tad 9 

4 

3 1J 
dac 9 

• lac 
cma 

9 i 



tad boardp 
cma 
alss 4 
tad sbufp 
dac 9£ift 
lac blinkpar 
dac 9f+t i 
lac 8 
sad 9 
skp 
jmp 1 b 
jms getpb 
sza 

I 
jmp ,-2 
jms gefcpb 
sna 
jmp .-2 
sys exit 

t = t*1 

mark? 0 
dac 9f+t 
lac rrark i 
dac 9f*t i 
isz mark 
lac dspflg 
sna 
jmp if 
lac blk1 
dac blk2 
lac 9£+t 

» 

cma 
tad boardp 
cma 
alss 4 
tad sbyfp 
dac blk1 
jms dsboard 
jmp mark i 

11 
lac 9f+t i 
sad d 1 
skp 
jmp maFk i 
lac 9f±t 
cma 
tad boardp 
cma 
dac 9£*t 
Irs 4 
and o3 
tad o60 
dac Of 
lac 9f*t 
lrs 2 
and o3 
tad o60 
dac Of*• 1 
lac 9£*t 
and o3 
tad o60 



• 

• 
dac Of + 2 

• 

jms 
jmp 

rressg; 
itark i 

01QJ 910 J 0 

t * t*1 

• 
A 

try: o 

w 

• 

* check 3g or 3b 

law 
dac 

line-1 
9 

• -76 
dac 9f*t+3 

% n 
dzm 9f+t+4 

% cla 
xct 9 i 

• xct 
xct 

9 i 
9 i 

• 
xct 
sad 

9 i 
O3000 

dac 
sad 

9f+t*4 
03 

• skp 
jmp 2f 

• 
lac 
dac 

10 
12 

-1 
dac 12 i 

• -4 
tad 9 

• 
dac 
cla 

9 

xct 
sza 

9 i 
cla 

• jmp 
-1 

.-2 

• 
tad 
dac 

9 
9 

p lac 
dac 

9 i 
12 i p 

lac 
sza 

dspflg 

• 
"Imp 
jms 

try i 
rressg; i>; 040;v>;i>Jn>; 0 

21 
jmp try i 

• 

A 

isz 
jmp 

9£*t+3 
1b 

w 
PP" 

lac 
sna 

9f+t+4 

10 

9 

jmp 
isz 

1f 
try 

W 8  
7 

jmp try i 

6 

5 

« save 

4 

3 

1 r 
isz iraxin 

• jmp 
-1 

1 £ 



• 
• 

dac iraxin 

• 

ise 
jmp 

try 
try i 

1J 
lac try 

• 
A 

dac 
lac 

10 i 
8 w 

• 
dac 
lac 

10 i 
9f + t 

dac 
lac 

10 i 
9f*t+ 1 

• dac 
lac 

10 i 
9f+t+2 

* 
dac 10 i 

* " cheek 2g 
• law 

dac 
lifle-1 
8 

• 
-76 
dac 9f*t 

11 
cla 

• xct 
xct 

3 i 
8 i 

• 
xct 
xct 

3 i 
8 i 

sad 
skp 

02 

# jmp 
mk 

2f 

• 
tad 
dac 

8 
9 

cla 
xct 9 i 
sza 
jmp 

cla 
.-2 

# 
lac 
dac 

9 
9f*t+1 

lac 
dac 

9f*t+1 i 
9f+t+1 

cla 
xct 9 i 

• 
sza 
jmp 

cla 
.-2 

lac 
dac 

9 
9f+t+2 

• 
A 

lac 
dac 

9f#t+2 i 
9f*t+2 • 

M recurse 
10 

9 lac d 1 
flp 8 

7 

dac 
lac 

9f*t<M i 
o 1000 

6 

PP 5 

dac 
jms 

9f*t+2 i 
try; jmp prnt 

4 

3 

lac 
dac 

ai 
9f+t+2 i 

• lac 
dac 

O1000 
9f*t+1 i 



• 
jms try; jmp prnt 
dzm 
dzm 

9f*t+1 i 
9f#t+2 i 

21 
isz 9£*t 

• 
A 

jrap 1b 

w w restore 

-5 
tad 10 

• dac 
dac 

10 
9 

% 
lac 
dac 

9 i 
try % lae 

dac 
9 i 
8 

• lac 
dac 

9 i 
9f + t 

• 
lae 
dac 

9 i 
9f*t+1 

lae 
dac 

9 i 
9f+t+2 

• isz 
jrap 

try 
try i 

# prnt: 
lac 
sad 

9f+t+1 i 
d1 

• jmp 
lac 

1f 
9f*t+1 

• 
dac 
lac 

12 i 
9£*t+2 

11 
jmp 2£ 

• lac 
dac 

9£+t+2 
12 i 

• 2* 
lac 9f + fM 

P 
dac 
dzm 

12 i 
9f+t+1 i P dzm 

"5 
9£+t+2 i 

• 
tad 
dac 

10 
10 

dac 
lac 

9 
9 i 

# 
A 

dac 
lac 

try 
9 i w 

pp11 

dac 
lac 

a 
9 i 

10 

9 

dac 
lac 

9f + t 
9 i 

W 8 

7 

dac 
lac 

9f+t+1 
9 1 

6 

5 

dac 
jrap 

9£#t*2 
try x 

4 

3 

t = t*b 

• heur: 0 
jras addpri 



t a d  f o r c e  
dac  l f o r ce  
- 1 0 0 0  
dac  I p r i  
-  6  U 
d ac  9 f+ t  
l a c  boa rdp  
dac  9£+ t+1  

11  
l a c  9 f+ t+1  i  
sza  
1mp_3£  
l a c  d  1  
dac  9 f* t*1  1  
jma  addp r i  
l a c  fo r ce  
s ad  l f o r ce  
l lmp j / f  
l a c  p r i  
cma  
t ad  l p r i  
s m a  c i r t a  
jmp  3£»1  
sua  
jmp  2 f  
i s z  p rob  
- 1  
c l i ;  i d iv ;  p rob / ' . ,  
l a cq  
l r s s  6  
dac  f o r c e  
sy s  t i me  
l a aq  
t ad  r and  
c lU  myl /  37111  
l a cq  
dac  r and  
e l l /  I r s  6  
cma  
t a d  f o r ce  
spa  
jmp  3 f » i  
jmp  2£  *  2  

21  
l a c  d  1  
dac  p ro b  
l a c  p r i  
dac  l p r i  
l a c  9 f+ t+1  
dac  lmov  
dzm 9 f+ t+1  i  

31  
i s z  9 f+ t +1  
iSZ  9 f + t  
jmp  i b  
l a c  lm ov  
jms  i r a rk l  1  
jmp  heu r  i  

l a c  9 f+ t +1  



• 
• 

j m s  r r a r k j  1  

• t  

j m p  h e a r  i  

*  t * 2  

a d d p r i l  Q  • • • 
c l q  

l a w  l i n e " 1  

• • • d a e  8  

•  7 6  

d a c  9 f + t  

d z n  f o r c e  • 1 !  

c l a  

% 
x c t  3  i  

x c t  3  i  % x c t  8  i  

x c t  8  i  • s a d  o 2 0 Q 0  

i s z  f o r c e  

d a c  9  f * t  + 1  

#  r t r ; r t r ; r t r i r a r  

x o r  9 f * f M  

a n d  o 7 7  

#  t a d  2 £  

d a c  , + 2  

• l a c q  

t a d  a ,  

l m q  

i s z  9 f + t  • j m p  1 b  

l a w  p l a n e - 1  

• d a c  8  

• • 1 8  

1 1  

d a c  9 £ * t  

• - 1 6  

d a c  9 £ * t + 1  

• 0 1  

c l a  

P 
x c t  3  i  

i s z  9 £ * t + 1  P j m p  O b  

p s t r a t  t  

m I n s  3 £ ;  0 4 0 0 2 /  1  

j m s  3 f f  0 3 0 Q 1 J  1 5  

j m s  3 f ;  0 4 0 0 1 ;  2 0  

j r a s  3 £ j  1 ;  1  • i s z  9 f * t  

j m p  1 b  w l a c q  

d a c  p r i  

10 

9 2 1  

j m p  a d d p r i  i  

t a d  p r i t a b  

Pr 8 

7 

3 1  0  

s a d  3 b  i  

6 

Pr 5 

j m p  1  £  

i s z  3 b  

4 

3 

i s z  3 b  

j m p  3 b  i  • 1 1  

i s z  3 b  



• 

• 
lacq 

• 
tad 
imq 

3b i 

ela 
isz 3b 

• 
A t 

jmp 3b i 
• t*2 w • dsboard: 0 

-6ti 
dac 9f+t 

• dzm 
lav 

9f+t+2 
board-1 

dae 
lav 

9 
sbuf-1 

dac 11 

• 81 
lac noblink 

• 
dae 
lac 

11 i 
9f+t+2 

and o3 
alss 6 

• dae 9f+t+3 
alss 1 

• tad 
dac 

9f+t+3 
9f+t+3 

lac 
and 

9f+t+2 
o 1U 

• alss k 
tad 9f+t+3 

• 
xor 
dac 

setxv 
11 i 

lac 
and 

9£*t+2 
o7U 

• alss U 
xor setyv 

• dac 
lac 

11 i 
8 i 

p 
sna 
jmp 4f p sad 
jmp 

d1 
3f 

• 
lav 
jmp 

0 X* 1 
2 £ 

31 lav 
jmp 

oh-1 
2f 

• 
A 

41 
21 

lav 
dae 

dot-1 
9 w 

flp 11 
-12 
dac 9£*t+1 

10 

9 

11 
lac 9 i 

flp 8 
7 

dac 
isz 

11 i 
9f+t+1 

6 

W 5 
jmp 
lac 

1b 
nobllnk 

4 

3 

dac 
Isz 

11 i 
9f+t+2 

• isz 
jmp 

9f*t 
9b 



• 

• 
-1 
dac 11 i 

• lac bllnkpar 
dac bJLM i 
dac blk2 i 

• 
m 

jmp dsboard i 
t -

w 
getci 0 

cla 
sys readl 9f+tJ 1 

# sna spa 
sys save 

% 
lae 9f*t 
Irss 9 % jmp getc i 

• pjessgi 0 
m 1 

• 
tad rressg 
dac 9 

11 
lac 9 i 

# sna 
jrap 1f 
dae 9f*t 

• lac d1 
sys vritej 9f+tt 1 
jrap 1b 

• 11 
lac d 1 

• 
sys write; 6121 1 
jmp 9 i 

t * t*1 

• getpbl 0 
sys time 

• lac pbadF i 
and o2000 

P 
sza 
sys exit P lac pbadr i 
jmp getpb i 

• 

• 
A W 

flp 11 
10 

9 

VP 8 
7 

6 

VP 5 
4 
3 

• 



M ttt2 

boardpj board 
sbufpi sbijf 
qdti <dt> 
imaxinl "UOQQ 
noblinK! 060000 
blinkpari Q700Q0 
setxvt 3etx 
setyv: 3ety 
0 1 2 ?  0 1 2  
014} 01a 
o7U{ 074 
031 03 
o2000 I 02000 
o6Q| 060 
out u 
O3Q00I 03000 
oUOOOt ouooo 
0 2 1  2  

% 
01000 I 01000 
d 11 1 
om60| "060 
0771 077 
line; 
tb * tad board-tl 

tb*52; 
tb+1 
tb+2 
tb+2 
tb+2 
tb + 3 
tb+3 
tb+3 
tb+u 
tb+u 
tb+u 
tb+u 
tb+U 
tb + 6 
tb+u 
tb+5 
tb+5 
tb+5 

tb+56; tb+6Q; tb?6U-
tb+6; tb+11; tb+16-^ 
tb+6; tb+10; tb+tfl 
tb+18; tb*3U; tb+50 
tb+22; tb + U2 J tb*62 
tb+7; tb+11; tb+Ji 
tb+23; tb+U3; tb+63 
tb+19* tb+351 tb+51 
tb+7; tb+10? tb+13 
tb+6* tb+12; tb+16 
tb+19; tb+3U; tb*fl9 
tb+20; tb+36; tb*52 
tb+23j tb*U2| tb*61 
; tb+62l tb+63; tb+6u \ 
tb+2U; tb*UU; tb+6U 
tb+6| tb+71 tb+8^ 
tb+21 j, tb+37; tb*5'3 
tb+22? tb+39; tb+56 
t b + 2 21 
tb+23; 
tb+23; 
tb*2u; 
tb+10; 
tb+26; 

4 

tb+6 
tb+7 
tb+8 
tb+a 
tb+9 
tb+9 

tb+25;. 
tb+28j 
tb+1UI 
tb+25; 
tb+261 
tb+29; 

t b + 3 8 # 
tb+39; 
tb+38; 
tb+U0; 
tb* 111 
tb+U3; 

tb*5U 
tb+55 
tb+53 
tb+56 
tb+12 
tb+60 
tb+57 
tt£60_ 
tb+16 
tb*49 
tb + 52 
tb*6-1 

1 1 
10 

9 
8 

7 

6 

5 

4 

3 

Tb+9 
tb+12; 
tb+13; 
tb+13; 
tb+13; 
tb+13; 

tb+UU; 
tb+15; 
tb+37; 
tb+39; 
tb+U5; 
tb+U7; 
tb+38; 
tb+U6; 
tb+39; 
tb+55; 
tb+U7; 

TbTiU" 
tb»50 
tb+62 
tb*51 
tb + 56 
tb*63 

tb+13; 
tb* 1 u; 
tb+14; 
tb+15; 
tb+53; 
tb+15; 

tb+30; 
tb+26; 
tb+30I 
tb+27; 
tb+54; 
tb+31; 



tb+16; tb+»28| tb+40; tb+52 
tb+16 
tb+U 
tb+16 
tb+17 
tb+17 
tb+17 
t b + 1 8  

tb+27I 
tb+31f 
tb+32; 
tb+211 
tb*18 J 
tb+22; 

tb+3 8 
tb+46 
tb+48 
tb + 25 
tb+19 
tb + 27 

tb+221 
tb+23; 
tb+23) 
tb+24J 
tb+22; 
tb + 26; 

tb + 26 
tb + 27 
tb + 26 
tb + 28 
tb + 23 
tb+27 

tb+30; 
tb+34; 
tb+38; 
tb+371 
tb+3 81 
tb+391 

tb + 31 
tb + 35 
tb + 43 
tb+41 
tb+42 
tb+43 

tb+391 
tb+401 
tb+3 81 
tb+42; 
tb+46; 
tb+50J 

tb + 42 
tb + 44 
tb + 39 
tb + 43 
tb + 47 
tb + 51 

tb+S3; 
tb+271 
tb+34; 
tb+34I 
tb+55; 
tb+55i 

tb+57 
tb + 42 
tb + 59 
tb + 58 
tb + 59 
tb + 58 
tb + 59 
tb + 43 
tb + 42 

tb'?U9 
tb+61 
tb*64 
tb*29 
tb*20 
tb + 32 

t b + 45 
tb*irr 
tb + 40 
tb*44 
tb*48 
tb?52 
tbf61 
tb*57 
tb?64 
tb'62 
tb*63 
tb*(TT 
tb + 60 
tb + 59 
tb*58 

tb+4^ y 
tb+49 

> /  

tb+58J 
tb + 27 J 
tb+26I 

tb*2> tb+3l 
tb+5| tb+9| tb+13 
tb+17* j|b + 33i 
tb+18| tb+35; tb+52' 
tb+21/ tb+U11 tb+61 y^ 
tb+22; tb+U3| tb+64v/ 

tb+2; tb+3l tb+4*V$b + 5; tb+6; tb+7; tb+8 
tb+10; tb+11; tb+<127"\tb+i3; tb+14; tb+15l tb+16 

t b +17; t b  +  18; t b +19; t b  +  20; T t b  + 21; t b  + 22; ~T&*2Tr~Tto+24 
tb+25; tb+26; tb+27; tb*28; tb+29; tb+30; tb+31; tb+32 

tb+33; tb+34I tb+35; tb?36f 
tb+41; tb+42J tb+43; tb+44; 

tb+37; tb+38; tb+39; tb+40 
tb+45; tb+46; tb+47; tb+48 

tb+49; 
tb+57; 

tb+13; 
tb+45; 

tb+391 
tb + 5 8^ 

tb+14; 
tb+46; 

tb+51; 
tb+59; 

tb+15; 
tb+47; 

t b + 5 21! 
t b 5 6 01; 

tb+16; 
tb?48; 

tb+53; 
tb+6i; 

tb+54; 
tb+62; 

tb+55; tb+56 
tb+63; tb+64 

tb+9; tb+10; tb*m tb+12; 
tb+41; tb+42; tb+43; tb+44 

tb+b; tb*61 tb+7| tb+8j;^Ji+2 
tb+37; tb+38; tb+39; tb*40; 

tb+29; 
tb+61; 

tb+30; 
tb+62; 

tb+31; tb+32 
$b+63; tb+64 

vtb+25; tb+26; tb + 27; tb + 28 
,tb+57; tb+58; tb+59; tb+60 

1; tb+22; tb+23; tb+24 
tb+53; tb+54; tb+55; tb+56 



tb+1; tb+2l tb+3i tb+4J tb+17; tb+18; tb+19; tb+20 
tb+33; tb+34; tb+35; tb+36; tb+U9; tb+90j tb+51; tb+52 

tb+1; tb+5; tb+9l tb+13; tb+17; tb + 21; tb+25i tb+29 
tb+33; tb+37l tb+41; tb+45l tb+49; tb+53J tb+57; tb+61 

tb+2; tb+6} tb+10; tb+14; tb+1pI tb+22; tb+26; tb + 30 j 
tb+34; tb+38; tb+42; tb+46; tb*50; tb+541 tb+58; tb+62 I 

tb+3; tb+7; tb+11; tb+15i tb+19; tb+23; tb+27; tb + 31 
tb»35; tb+39; tb*43; tbiu?; tb+51; tb+55; tb+59; tb+63 

tb+4; tb + 81 tb+12; tb+161 tb+20 j tb+24; tb+28; tb + 32 
tb+3a; tb+UQ; tb+44; tb+U8; tb+52; tb+56; tb+60; tb+64 

tb+1; tb+6I tb+11; tb+16; tb+17; tb+22i tb+27; tb+32 
tb+33; tb+381 %b*U31 tb*U8; tb+49; tb+34) tb+59; tb+6 4 

tb+4; tb+71 tb+10; tb+!3l tb+20; tb+23; tb+26; tb + 29—_ 
tb+35; tb+39; tb+^4p tb^5>;^tb+52; tb+55; tb+58; tb^62j 

tb+1; fcb+2; tb+3; t"b+4; jJb+21; tb+22; tb+23; tb+24. 
tb+41; tb+421 tb+43; tb+44;| tb+61; tb+62; tb+63; tb + 64 

tb+13; tb+141 tb+15; tb* 161/ tb+: L̂ J tb+26; tb+27; tb+28 
tb+37; tb+38; tb+39; tb+40; tb-^ [9) tb + 50; tb+51; tb+52 r̂cicf 

>+30 
tb+33; tb+39; tb+43; tb+47j tb+52; tb+56; tb+60j 

tb+4; tb+8l tb+12; th+16; tb+19; tb+23; tb+27; tb+31 
tb+34; tb+38I tb+42; tb^U6; tb+49; tb+53; tb+57; tb+61 

prltabI 
0;10;22; o 
0; 1Q;20;0 
0;30;30; 0 
o; o;o;0; o 

ex • 
vx 0100 
vy 020 iv 
vx 0200 
vy 0 u 0 v 
vx m 01U0 
vy 0 iv 
vx 0100 
vy m QUO v 
dnop 
dnop 
dnop 
dnop 

9 ohl 
vx 01Q0 
vy 020 iv 
vx 01 ao 
vy 0 v 
vx 040 
vy 040 v 
vx m 0140 
vy 0 v 



# 

• 
vx m 040 
vy m QUO v 

# dnop 
dnop 

dot 1 

• 
A 

lpenb 
vx 0200 W 

• 
vy Ouo iv 
vx 05 
vy 0  v 
vx 0 

# vy PI 05 v 
vx M 05 

% 
vy 0 v 
vx 0 % v y  0 5  v 
lpdis 

• dbuf ? 
lpdis 

• 
scale 0 
setx 0 
sety 0 
n 

• vx 01U00 v 
vx 0377 
vy 037U v 

# vx m 01377 v 
vx m 0U00 
vy m 037U v 

• w  

setx 0 
sety 0U0Q 

# vx O1UO0 v 
VX 0377 
vy 037U v 

# vx m 01377 y 
vx m 0U00 

• 
vy m 037U v 

P 
setx 0 
sety 01000 P vx 01UOO v 
vx 0377 
vy Q37U v 

# vx ii 01377 y 
vx m 0U0O 
vy m 0374 v 

• 
A 

-

setx 0 
w 
4P11 

sety 01400 
vx 01400 v 

10 

9 

vx 0377 
vy 0374 v 

8 

7 

vx m 01377 v 
vx m 0400 

6 

PP 5 

vy m 0374 v 
dnop 

4 

3 

sbuf{ ,=,+1050 
boardl .=,+64 

* 
maxinl ,=,+1 
force! .=,+1 



p r i t  ,  =  , *  1  
I p r i i  , = , * 1  
l f o r e e l  
r a n d j  ,  =  , # 1  
l m o v i  , = g * i  
d s p f J g I  , = . + 1  
l p a d r i  , = , + 1  
p b a d r i  , = > ,  +  1  
b l l n k l  , b , * 1  
b l k  1  {  , = , + 1  
b l k 2 l  , = , * 1  
9 1  ,  =  . + t  
s t a c k  I  

% c l n o p  =  0 4 0 0 4 * 0  
s e t x  «  0 1 4 0 0 0 0  
s e t y  =  0 1 6 4 0 0 0  
m  B  0 2 0 0 0  
s c a l e  *  0 0 4 0 0 4 0  
V  =  0 2 0 0 0 0  
i v  -  0 3 0 Q 0 Q  
v x  =  0 1 0 0 0 0 0  
v y  =  0 1 0 4 0 0 0  
l p d i s  =  0 0 4 4 Q O Q  
l p e n b  5  0 O 4 6 0 O 0  

11 

10 

9 

8 

7 

6 

5 

4 

3 

v b l  •  0 7 0 4 4 2 4  





" un 

sys open; n.outj 0 
spa 
jmp error 
sys read; bqf; 3072 
ell; idiv; 6 
| lacqj ema; tad d1 

w dac c1 
1! 

lac t1 
tad dtt 
dac t2 
lac i t2 
sad 13 

¥ jmp 
lac 

2f 
H 

sys 
lac 

write; 
d 1 

tu buf; u 

sys 
2; 

write; mes+1; 1 

lae 
tad 

t1 
16 

dac 
1st 

t1 
c1 

jmp 1b 

sys exit 

error; 
lac 11 
sys 
sys 

write; 
exit 

mesi 2 

mesi 
077; 

n.outl 
012 

<n.> Q^Of OU0040 

di; 1 
i d6t 6 

d 3 f 3 
C1 J 0 
12 1 0 
d u s  u  

buf I 


