
f\ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

000000 
000000 

0020~4 
001~~,3 

o tHHHlO;;: 
00 . l 

I~E.NT 
PROG~M1 LEN".TH 

AB !JTE 
PROSPJHHt 

e 
R•f~:(tJR 

RR 

OOOfHH) H, 

Cr'<JT' 
11 l O 

s ~p 
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COMPASS ASSEMBLER VERSION i,1A4 

DESC~ 
so.srM! 
sv.spsI 

FORCE ,FIL 
SPIS S?:;O 
TOKENIZ 

~ss '<1,,,110~··-~t~••*• 
AS~ KL~ ; G***•***•• 

R,CONO 
SP60 

C,. 
I . 

,f11 

• 
• 
• 
• ,. 
• 
• 
• 
• 
• 
• 
• 
• ,. 

I 

• 
, . 
• 
• 
• 
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• 
• 
• 
• 
• 
• 
• 

ASSMBLR •• coo1.,Art.1 roKEl'JS Jh!TU Ti;Xr rlLE 
MAc;RUS 

SYS 

* 
"LA L 
}(~ 

MACRO 

)(J 
v~o 
E 

p 

p 
;i0/0 

29 APR 70 00ioo100 PAGE No. 2 
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I 
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I 
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ASSMBLR •• COOLAIU fOKENS INTO T~X~ Fl[E 
ENTRY POINT 

000000 5loOOoooon ASSMRL 
SUoOOOOOo X 

nouoo1 b21177177~ · 
0321000~?2 + 

000002 bloOOo0247 
0? OOCi 2 • 

St'O 
Std 
SAl 

- 2~ APR 70 oo:ooroo PAGEi NO~ 3 

R4STMT •• INITIAL STATE 
su.IFDO 
;i(l•l 
X!,SMi,'ooP1 •• NO ~ENO!NG THEN ACTION 
. ELSE 

l 

I l'l 
I 
I 1• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 

AS~M8LR iij cOoLArO TOKENS INTO !~XT FILE 
u"h~;R l TTEJ\J CODE 

000003 

000004 
000005 
000006 
000001 
oOOOlo 
o~Olil1 
()000!2 
ooOOl,3 
oOOvl4 
noOOl5 
oou O ~6 
oouo1,1 
000020 
000022 
0000 
nooo23 
600 

uoouooouoooooooooooo 
uoouoooooooooooooooo 
uooooooooooonooocooo 
OooOOooOOoOOooOUOUOo 
uoooooooo~no ooocuo0 
ooooooooooooooouoooo 
uo ooccocro voooruoo 
OOoOoooDOoCOGO UQOOo 
ooJOuooocnoo~ oc~ooo 
0000000 oo oaOU . 0 
o oooaouo~ooc~coooo1 
0000000000 oo ocabco 
OQ~OO~O cooo ,oo~ oo 
0000000000 oooc~ 
ooeo 000000 ~ OQ 

U,I) 0 iJ !l)i) 
uoooo~ocooo :i oo 
UOG00~o Co o;oOC~OC 

000025 
000026 
0 auo~ 7 
')0U03r, iJC.OtlOOO 

FF4 
E, ABc:: 
E.,AB~2 
t,AB~4 
F'·. 8~3 

E ~, 
F .,fitKl 
E~,p. 2 
~~~LitJ 

f,L 
ftMI§'S 
EeM!~ r 
f,; ~[~;II 

!t© 
E, 
F $ 5~if\t~ 

•• 00 INC~EMENTEXPR NOTABSOLUTE 

•• BYTE wrD!M SPECIFIER NOT ABSOLUTE 
·~ EYTE l'IJIOTrt SPECIFIER rJEG.~TiVE 

•• 

.. . 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
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• 
• 
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• 
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• 
• 
• 
• 
• 
• 
• 
• 

AS?MSLR • • C00l.AIIJ TOKENS" 11-11"0 T~XT FILE 29APRT0 o0a00lO0 PAGE, NO• S 
MACROS ANU nEFIN1TloNS 

STi MA~Ro !OKEN,NXTST,ACTION,OP,PRioR 
VFU l2/TO~ENt12/NXTST•2000B•l2/ACfl0NwACTJON0•2000B,12/PRIOR, 

,l2/0P•OPRT~D+20oos 
E NUM 

-
ENLJ.M 

TOKE ~NXT ,ACTION,? 
12/ EN,l2/NXTST•2000e,12/ACTl~N-ACTlON0+20009,24/P 

Y, NJ\f'fST, ACTI O~JlfP 
KEY 

• , , ,C6, ,ee 
i:)$,$12 

o, lR-C1 • 40Bt1/lR~C2•4 a.1~1R-C3•408•711R.c4•40B,7/l 
~1!!,os ... .,.11 C~:•41:'S: 

' ,2 
. 4 1~ 1•408,?/l 

fr,.-;c=;+4 ,71' Rrt(?6•·40tu7ll~r>C1 • 40 ,?lr!: 

s 

K 

t-r~CRo STATE~S 
EQU ~-STATE0 
,;;:· ,, .... 
·-N~"' 

MA~RQ KEYST4TEtK 
EQU * 
ENOM 

,., 

f 

• 
• 
• 
• 
• 
• 
• ,. 
• 

I • 

• 
• 
• 
• 
• 
• 

1• 
I 

!e 
I 
I 
I 

• 
• 



• 
• 
• 
• 
• 

1• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsSMeur •, cooLi''\Iv roKENs n,1Tu TExr rILI: 
MACROS A1'ID DEF' l I\. 1 TI n!'!S 

ooo 0 
000000 
nouooi 
000002 
600003 
000004 
000005 
000006 
oOlit..107 

C 

H,A tr,, 
H,, BRf\CK 

H•ENq 
H,d,Br::ACK 
H .. LIT 
H.OR 
H11 ANQ 
H.NOT 

MA9Ro ACT !01\i, A 

ass o 
ENOM 

.f:' 

BS? 
es~ 
BS5 
ass 
85$ 
ass 

()PRTR ~ O 
i,i\\ 

"' 

!: I t8 
;J 

~!h ~~·~ 

l 
·,: 
Ji: 

l 
l -
l 
l 
l 
l 
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• A BEGIN IS PUT IN THE STACK INITIALLY 
* ( 
* TERMINATORS 
* j 
*UNARY::: 
•• V ~ 
I II /\ 

••UNARY~ 

.,,. 
~ 

• 
• 
• 

I • 

• 
I • 

, . 

i 

• 
• 
• 
• 
• 
• 

, . 
I 

I • 

• 
• 
• 
• 



« 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMRLR •• COO~AIU TOKENS JNTO !EXT FILE 
MACROS ANO DEFlNITI0NS 

000010 H.,.PEtA'f 
000011 H • SUr, 
000012 H" TEl?M 
000013 ~~EXo 
000014 Ht l\1US 

BsS l 
BS~ ' 4 

BS!:> i 
B5S 1 
(:.t ~, l 

~ 

" " < <:: = 
,ft, • .. . " ,ft, I ....... 
a, + 

* ARY+, 
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AsSMBLP , • cooLAILJ rOKE-:r-,,s 111TO TEXT FILE 
TOyfNS 

000052 
002001 
002001 
002t11.)2 
002003 
o02(HJ4 
002005 

00?006 
{) 02 06 
0112000 
002 07 
00201,, 

02 

002 6 
0020 l 7 
no2 20 
o 0202 l 
· 02 :!2 
01)2023 

o2 
002025 

02G1 

0 c20 
n~o3o 

o 203 
(i O 2 
O 203,3 

o2 ,14 
0 c~o 

o2 
002037 
002 .~,o 
oo 41 

O 2 
0 o20'+3 
no20 1• 4 
0020'1,5 
D 02046 
o02U47 
002050 
002051 
no2052 
002053 
002054 
0020-55 
002056 

TOKE)iS 
PRFTnK 

r~tSTEl,.,M 
T •L !ST 

I?' 't 
'T ~ ID 
r~5 

r~ 

T ,UAuwn1r1 
'f I' in/ 

T,co1 ON 
T" cOtc•Mi\ 
T • sE,iI 
T,QUA.L 
'f. RLrO 
T,L p 

xri::xr 
s!is 

ORl1 
s 

asf, 

:., 
95S 
85S 
BS~ 
ass 

B~S 

(i 

?0018 
1 

l 

0 

L 

l 

l 

l 

. 
ell . 
l . 
' 
L 

l 

l 

A. 

i 
l 
l 
1 
l 
l 

'II;"' , 
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*VALUE!~ TOKEN eOX 
it VALUE: H~ 

I 

s l 

•11 +,.,_ OUTSIDE OF A L.!Sl 

•• STAPTS A LITE~AL LIST 

TOKENS .1 
TOKENS •l 
TOKENS el 
TOKENS ,l 
TOKf~.Js .1 
TOKENS , l 

H,JTOKENS , l 
TOKEN! .1 
TOKENS ,l 
TOKENS ,1 
TOKENS , l 
lOKf::NS ,1 
TOKENS ,1 
TOKENS ,l 
TOKENS .l 

ENS ,l 
TOKENS ,l 

OKE:Ns , l 
T!.)1(£:NS .1 
TOKDfS ,l 
fOKf~~lS .1 
TOKENS ,l 
TC)KENS , 1 
TOKENS el 
'1' Ol<ENS • l 
TOKENS ,l 
TOKENS .1 
TOKENS .1 
l1KENS ,1 
TOKENS ,1 
l 1:110£.NS 
TOK!NS 
iOKf!)J.S' 
TOKENS 
T1)K!NS 
TOKENS 
TOKEN$ 
TOKENS 
TOKENS 
TOKENS 
i Q K E),l s 
l'OKENS 
TOKENS 
TOKEN$ 
TOKENS 
TOKENS 
TOKENS 
TOKENS 
TOKENS 

· TOKENS 
TOKENS 

• 1 
• l 
,1 
I 1 
,l 
.1 
.1 
.1 
.1 
.1 
.1 
• l 
.1 
'1 
.1 
.1 
.1 
,l 
.1 
, 1· 
• l 

f 

e 

Iv 

• 
• 
• 
• 

I • . ! 

• 
• 
• 
• 
• 
• 

! • 
• 
• 
• 
• 
• 
• 
• 
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• 

ASSMBLR •• COOLAJU TOKENS INTO !EXf FILE 
T0t<E 1~S 

f\O2057 T ,.PP 
002060 T • pEpCf,1T 
002061 T,POiNT 
002062 T .UKt-,1WM 
ooiOt,3 Ttl w1, 
0ooos2 

* 

ess -· 
l 

gSS 
B::.,S 
;:.;SS 

.1. ss l B __ 
O~l.'i PRE I< 

( ., 

I 
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• • • ENDS A LITERA~ LIST TOKENS ,1 
TOKENS • l 
TOKENS ,l I • TOKENS .1 
TOKENS ,1 
TOKENS .1 • 

• 
• 
• 
• 

I • 
• 
• 
• 
• 
• 

' 

I • I 
I 

I • I 

I 

• . I 

I 
I • I 
I 

• 
• 
• 



.\ .,,,I 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

15SMB1 R •• COOLAtU TOKENS INTO !EXT ~ILE 
s'r,.1rF rAbL.Es 

oooos2 
000052 
000052 
000053 
oov054 
1100055 
00UU56 
no00!:::>7 
000060 
not1061 
oo 62 
r;OIJ062 
00U063 

n no Oo,\ 
oOUfJ64 
oo 0 
ooUOt-o 
oou 07 
00007 
oo 1 
000072 
000073 

(JO 0 
0000·,,5 

0ou076 
ooou77 

oo 1. 0 
ooo;oo 

00101 
00 1Ho2 

00 _ U4 
QOlQ4. 

nooio 
oouio,, 
000~07 
000110 
()0 1 O 
oov.i.11 
r,00112 
iiov113 

000114 
000114 
nOLl!l5 

000116 
()00116 
n0V!l7 
novl2o 

STATF'O 
84STHT 

~t 

.AF'fRfvi I iJ 

• t 

8480pk)\ 

BSS 

STATE 
ST2--
STi 
s ~ 
ST-2 

STr1TE 
sr2-, 
sr;~ 
ST2 

0 

T,ID,,SCAN2,L,ASTMT 
T.AREe,84LARROW,IFLOl,~00oos 

• BREA,B4LARR0 ,IFLDl,600008 
!,XRE~t QORLAtlFLD, 
T, •B4 ,o 
T ,.G:UE:t;"i, ,, 

r. 

l.,40@08 
V ,JORK t 

,2 ~· 
?f~' 

'\: '1 0019 
X(HSPITl2 

T~BRE~,B4AORB, F ,O 
~ALLEX2 

T,BRE~,0,KFLOl,0 
!•NUM,B40PRND,CALLEX7,SPlT3 
T,STR,840PRND,CALLEX7,SP1T3 

I 

.-
I) 
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ASSMRLR •• COO~AIU TOKENS INTO TEXT FILE 
s!ATE TAl:H.Ec; 

000121 
000122 
000123 
r,00124 
000125 
0 001 
000121 

oul::rn 
nOOlJo 
ooulJ1 
0001 
oo l 
n ~Ol '/ ,,} .... 

noOl3s 
0136 

onoL,17 
oo 1..,,, 
O O I.I l ,,, 1 
ooul 
()0014] 

00 L.:H¼ 
n 1H«>4 
nroi 
. 0146 

(1 

covl6i 
ui 
0163 

on0~64 
0001 
0 ov1 66 
0ovl61 

0001,0 
000110 
nooi11 
000172 

·~ 840PPTFI 

ST2 
ST2 
ST?
,;;;7,2! 

sr2 
ST~ 
sr~ND 

~l,I) 
srl 

T 

T.ID,R40PRND,CALLEx7,SPIT3 
T.L A tB40PRNDtCALLEX7tSPITJ 
T,QUE~T,B40PRND1 ALLEX7,SPIT3 
T, c,B40PRNO,CAL1EX7,SP!T3 
!8MIN~S,B40PAND,CA~LEX7tSPtT3 
T•EQ, tCALLE~7tSPIT3 

;., 
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srl. r~ 
~'ft 

STATE 
sr!
sr1 
srl 

T,PLU~tB40pRND,sTK81N,ADD,H.suM • + 
T,MIN11S,840:PRND,STKBtN,SUR,H,SUM * -
T.STAR,B40PRNO•STKRIN,MULT,H,T~~M * • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 

AS~M8LR •• cOOLAlu foKENS z~ro T~XT FILE 
s!t.ri::. +AtH .. t::,;; 

00017"), 

000174 
ooul15 
000176 
000171 
000200 
000.201 

0202 
0203 

A i:-\.""1~-'\. ii. n VfuV~ 

oo 205 
oou;,:,; lb 
co 2 7 

U?lo 

oo 2 .. 
6o02l 
d"f..l't, (f"" 
,~ V ~ 

t.1216 
j00217 

oov 
0 

no 
oo 
oo 

0 

OJ 

cno235 
000236 
000237 
0ou24q 
000241 
000242 
000243 
6110244 
ooU?4s 

IN 

STl 

sr1 
STi 
STl 

l 

S'fl 
srl 

i 

~ 

sr2 
2 ST. 

ST2 
ST2 

i!. ST . 
ST2 
sr2 
ST' 
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1.,SLA~H,B40PRNO,STKBIN,DlV,H,TERM * / 
T, ,B40PRNO,STKBINtMODtH,T M • 
T. •B40PRTR, RAACK, Ro,O 

8L.E 8KSLSH 
~· l 

• t,np~No,c~rK~F,1 , ,H,RE!..AT 
;R~8PijND,iTK~iC, , ,RELAT 

1STKREL,GT1H•AELAT 
,STKAEL, ,H,AELAT ,H. 'f 

~2- , ~:-~ ., O 0 
! "' ;,,84K!<t 213tJl'H)Fi 
T.~5U9184XKtOP2t3lO OB 
T.FMULT, ,OP2,40DO 
T.Foiv,B K,OP2t44n 0 
t,OADn,B4XKtOP2t32000B 
TeDSUB,B4XK,OP2,33000B 
TeDMU~T,B4XK,OP2,42DOOB 
!•RADn,B4XKtOP2,340008 
!•RSUR,A4XKtOP2,35000R 

• eNEe 
* .ar. 
* ,GE, 
{ii ,.L'f• 

• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
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• 

asSMRLR •• COOLAIU ioKENS INTO !~XT FILE 
sTATE: rABLEs 

nn024r, 
oovi!47 
000250 

()()025j 
r,ov2o1 
r,OU252 

noo21:,~4 
000253 
1100254 
000255 
0ou2~o 
000257 

oo02c;, 
oou202 
oou?ts 

0~0?: e 
12 

0003 0 
ooo~oo 
ncn301 

,30,' 

000302 
oOU~03 

0 0 0 3{) 4 
oOU304 

.. 
84AJ 

ST2 
ST2 

ST~JE 
sr2 
ST~ND 

T.RMU(T,B4XK,OP2,41000B 
T.RDiv,B4XK,OP2t45nOOR 

s T @St:~1,e4sr~,i,.,oPJ, 14ooos 
ST~ T@AMPER•B4X' 115 

S1;().!E 
ST~ 
sr~ 
ST~No 

T $ ' I 1, 

@5¾RE~, 
" ,/\\ 

' 

,100@ 
1,NOP1 

I(}' 1: ·•• I 
;ii •JF· 

~-1 ,. t A. l,L~ 
tiACkUto 

STATE 
ST~- T.ID,6,sCANl,L.L 
ST~l\JD STKST~H 

STA!E 

TR 

ST~ !•BRE~,845EMi,JFLDS,O 
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asSMR[P •• cOOLAIU TOKENS JNTJ !EX~ FILE 
c;TATE.: TAdLL~ 

ooo3us 

(l()U]U6 

oo03v6 
000;107 

00310 
oov3lo 
0 0311 
600312 

oOU~ls 
0O1.i:H3 
. 00J1 

ooo:ns 
0ou3 s 

.... • I:. oc 0!;0 

oovJl7 

:) 31 
tiOO~l 7 

0oc3 o 

ooo 1 
no 1 
· o u::;22 

Cl(,)(: :2 3 
au 2 

ooo 
no 
n 
oo 

nov~:3o 

o003Jl 
oo l 
oov~J2 

nOOJ 
no033 
000334 
oov335 
/'10U33f, 
ooO~J1 

oOOJ40 
o00~4o 
no0~4l 

,l 

OPTE 

<j} 

P4RE1 X 

ST;,,lE 
sr2 T. EG,OPTPLUs,IJFCD,o 

C;lLt ... E~8 

1"·-S I -1; 

·~ 'i ~~J 1 ,L,. 
a 

Te t Xt II 

STl T. 11 84RELB,SAVIORJ 
2 • ,B4RELZ,T TO 

ST2 T,!D,, 1,L.XRTEST 
ST~NO 

T,L'ftR4ZERt02PtC,Gr 
!•EQ,g4ZER,02P,C.EQ 
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ASSMBt_R • •. COOLA rv TOKENS rr.1iO IEx:+ Fltf 
5TATF TA8LE~ 

00034;_, 
oou~.:+3 
000344 

oOIJ34c;; 
oou~45 
000346 
oo 3 7 
oo 
0003:,1 
()00352 

"· r, 0 3 
,, u 0353 

(J 0354 
000 
oo 6 
0 IJ3!:S, 
oOOJ,;~ 
oo " 

oo 
oo 3 
0 ot~,~~ .. ~ 

u3o1 
000~1 

0371 

0 00 
oo I 

0003 
0003 
oco~'17 

0400 
0004()} 

000402 

* B4PE 8 

STG 
ST2 
STLNI) 

!,NE,~4ZER,02P,C,NF 
!,GE,R4ZE~t02PtC,LE 

T .-E 
T11LT, 

STi: T,. -, 

r. 
sr;i;; r~ 
ST~ 
sr.t:? 
sr~No 

' 'J 

~ 

t 

, ~t~,T 
, ,C.LE •' 

1,1.,,"c:l"'f 

,t,GE 
I • GT •• 

,c.:.1,. r 
'c •. 

,,:.;f~it 1 

l t , 

HIL,SAVtNCK,60 
IL• SAVI NC~ t 4 ;) 
H .. ,sAVI ,30 

0004U'1 
o0<J~U3 
ooO'!v4 

AFTRMI 2 STATE 
sr2 ·· T. BRE~, OprwH IL, sAv ttte-K,1ooos 
ST~N() ~ALLEX~ 

29 APR 10 00r00t00 PAGE NO, 15 

h J FI 

• 
• 
• 
• I. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

le 

• 
• 
• 

! • 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMHt R • • C001..tqLi TOKi:),!S p,1TO 1E.:Xr FILE: 
5Tt,TE i-At,i..Ec: 

0004()5 
oou~os 
OO(P+D6 

000407 
oov. 07 
0 0 •'! o 

041 

000456 
o 0456 
0ou4t.o 
000462 
CT O O 46tc, 

000~66 
oou,.,7r, 
000472 

* 
R.:..,;i. :,,c 

, 
,i)1' 

FT lR ~., ,, 

l 

ST~TE 
ST~ T.,BREA,0PTWHIL,SAVJNCK,3Dno8 
ST~No ~ALU:): 11 

ST~1, 
sr3 

J 
ST.3 
STJ 
KyENo 

'f 

L,c,- • - , ~ noo 
IR,s,~>,s•xK,OP,23nooe 
CN,O,R,M), KtOP,. 0008 

,N,n, t l,134 t , OB 
iU,N,p,A,C,K),B4XK,OP,26DooB 
CP,A,t,K>,B4XK, •270008 

29 APR 70 ooioo:oo PAGE NO. 16 • 
• 
• 
• 

I • 

• 
I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• -



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASS~iifRR • • cOOLA!U- iOKEr,1S 1r-1TO !EXT FILE 
STATE. TA~L.E$ 

000473 
000475 
oOU477 
000501 
000503 
o 00505 
OiHJb()7 

i)(} 11 
O 513 

000515 
00::,17 

000520 
0 oos;;;:o 
00052 
ooosz,. 
00052 

21 
n 21 
0ooS:?J 

00053 
o oo5J;;, 
t)00534 

oOUb6:, 
0005 
ooos 
oOOSo6 
noo57o 
000572 

o otis 7 :~ 
000573 

STJ 
STJ 
STJ 
srl 
STJ 

(L,C,~l,B4XORK,OP,220008 
(R,C,y),,JKEXPR2,200008 
<MtA•~iK),,JKEXPRl,430008 
(tt,o, ,E>,,JKEXPR2,4-3000S-
CR,S,M, ,OP,~3onnB 

I Jif;f("() f 

,,o, ;,N,rr,ij~ • 

,s ,s 
, Sri(Ol..t S 
,S".'Kff,O 

~ vsr~TIE 
sr~ ~Lr 

.:_~ 'f J 
f{,Y·t 

, ClLLll.:X6 i 
"MTtSTK!f, 

ff,!, , !11T,El, B4XREG,o2P4t C., !~ 
CI, •~•I•N1I1T,EltB4XREG ,C, 
CD,E1F1 1N,I,TtE),94XREGt 4•C! 
tI,N,n,E,F),B4XR • 4,C.ID 

KEXSTATE 
sr? (B,y) ,B4BINC,REsuME3, 

2i.J APR 70 o0:00100 PAGE NO. 17 

•: .,,, 

• 
• 
• 
• 

I • 

• 
• 
• 

I • 

I 

:• 
I • 
• 
• 
• 

1• 
I 
' 

I• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AS~MRLR •• cOOl.A 1U TOKE~1s i:MTO TEXT FILE 
~TI.\Tf rAULr.~ 

oov575 

000577 

c,Ove,00 
o O 0tl u l 

00~02 
oootuZ:: 
600603 
000~04 
oOCl? 

oo 
oO 06G7 
oo '~ 
oo 6 

srJ 
!O't.No 

07,0 ,O!Jt032 ,, LT, GE• 
, • 2,033 •• SE, LT• ' 

' 
,, ._")> 

ll ;_ I " ..,, ,,. 

l, C ~ 
~,03': 

' • ,i>'. 

t) 

() 

• 
I • 

I • 

• 
• 
• 

I • 

• 
• 

I • 

, . 
, . 
• 
• 
• 
• 
• 
• 
• 
• 



I': 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSt•RL R • • COOLAILl iOKE 1 1S H TO .!EXT FILE 
A~Ttnl·Js 

000~12 

00061~ 

noo 

O 1:;;21 

t102 1J177777 
os20000037 + 

s12uoooooo x -
52];:,777776 

1qlooooooo x 
1i1ij 

0 

00062 
000~21 0 C001 

0006 

2 

30 

03Q5000~; 

024 "' 
G23oijJHHHH1 

20 
~n6t4 

6l 71Joooo32 + 

73150 
7320i) 

o;;,q ooJoo x 

0200000~~4 + 

POPBnX 

l 

SB~ 
NZ 
SA~ 
$Al 

AO ... B4~TMT 
B2,E.E:XTRA 
so.1Fno 
x2,.. l 

LXl 

LXI 
s~J 
ax1 
LJO 
S 7 

·; 

TION 

;j 

S\.:(!;5 AS•~ 
IR. >t5,"' 
lHti 
~~1 

'"fa si · 
l? 

SAb ~3 
Ll~T G 
CALL. FORCE 
Si+*Xx¢ ... *+ ;· 
JP FORCE 
LIST -G 
SX! X5 
SX2 Xo 
JP ~CANl 

Il 

! 

29 APR 70 

•• JUNK ON ENr, 

~CTION 

FL 

•• UNSAVE LIST 
•• UNSAVE 10ENTIF1ER 

o0:00100 PAGE NOe 19 

CA L.L! 
CALL· 

., ,.j 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

: . 
I 

le 
I 

• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

A s s t•H~ I f;? • ~ C (J () l,. A I Li T f) KE r,, s t t,j T Q TE X T r I L f 
tiCTinNs 

000633 

I') 0 0~33 

0 iJ 6 J 4 
oo,.,'b 5130000 

e. 00 

]ll! 
26;; 2 .. 

',;J • "', 3, ~~:· 
,,.,, .i;, 

1 

51\ ~JG!_ 
00 

521lOoOOOn X 

10£,11 
51200000~0 X 

lf~ 722 
566t;O 

~· 

~ 

$TKO!.. 

AC!ioN 
SAJ STM~P 
NG - .X:.;, A 

AC!~ 
sss 
GE 
SAl 
SA2 
BXo 
BX7 
SA'?. 

' !.• Ii 5 
.l+CNTERS 

STARB 
Xl 
X2 
85 

29 AP~ 70 00 iOO: 00 PAGE1 MOt 20 

•• UPPER TWO BITS ARE THE FORCE FLAG 
•• FORCE UPP 

* STACI< Is 

* CURRENT RL0CK 

• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AS~MBLR •• C00LAIU iOKENS INTO !~Xi FILE 
ACTIONS 

o0065~ ~110000000 X 
632}0 

000~5~ 02200006 • 

5775 - l 

~ 

STKP 

000~57 ~ 00000 TKP~ 

ooc 

000~77 

000700 

l + 

5110000000 X 

21122 
636 10 

625f777"r?6 

,_t,, 

• 

-
't ! 

* INt'f t:X2 

S 7 A_ 
,.IP 

85""81 
SMLCl 

ACT!oN 
SA! ~(!IJDESCR 
SB2 Xl 
JP +ST~PO 

<;.; .\ ,i 

A)U 
se~ 
JP 

SAl 
sas 
A~l 
Si:3~ 

:q 

~!!';.t\\,,XJ 
i:t; 7 ct X. t 

Sth EX pi;, 
Xl""l 
ls 
,~l 
~MLOOP 

SO•EXPR 
xl•l 
1A 
Xl 

<»· STATE 

• ·• l 

• • 
• • 

. -~ 

-~ END 

* TOP 

* EI\IO 

<:.y1v1r • l 
nNQ Of FNTRV 

• 
• 
• 

: . 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMBLR •• ~ooLAIO +o~ENS INTO !EXf FlLE 
ACTIONS 

noo101 
000?01 

000122 
000722 

000723 

l 

{~ 
'iJ} 

0 

1'00\14 
106011 

00041..c.., 
~ 

5loCOoOllA 
555r;;l 

7244777767 

• 

1» 

SiK:i 

* 
STK 

AcTtoN 
1;135 85•1:ll 

,S6~SFl 
12 

1,:10+1]! 

·t~!z?e 

Lr 

r x: 
LXv 4 
BX~ XO 
JP ~i'KSTR 

ESCAPE 
SAO. 1340PRfR 
SAS A5•81 
SX4 X4•8 

Z9 APR 70 00100 I 00 PAGET NO, 22: 

• $TAC~ t OR UNARY• 
* rNCRtMENr srACK PTR 
* STA IS_FULL . 
* ~tVT JUSTIFY ACTl~N 

1:; ~ff',i\tl( I~ Ftik,t,. 
~ RJINT JUST!sv PRO~IT~ 

,.; ST' At!( 
* ~!Gf~T 
<It PP{ 

it\ii) 61<:.SLSH 
T PR'JUrlf'l'Y 

• LE,l JUSTIFY STRING 

tt PUT ON 

* (NO, OF CHARS1 ~ 8 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsSMBLR •• COOLAID rOKENS INTO !~XT FILE 
ACTIONS 

000724 

oO 

ooo 

0 I) 7 
000745 

000741'; 

000747 

37334 
f.3i3!) 

01ssoouoor1 

·, 1' 

240 41s 
0122777777 

10344 
20~(JJ 

"l) •~ 

(;, ''"" 

+ 

0 

0 

1 

l 

1200 07~2 + 

0520000015 + 
'.llll.l0o000Q X 

f-3210 
(122uoooooo 

8)(3 

L.XJ 
IXJ 
ss2 
L 

GE 
SA6 

LT 
SB2 

Ft,mEvPw2 ss2 
Nz 
SAl 
sa2 
JP 

X4, 

3 
XJ .. Xit+ 
)(3 
6 ,xo 

•2 
B5,~!:cd3F7 
BS+iJ 
X 

85,..;2 
~l 

•~1 

ii-' ( ( N0 11 OP CHARS) .. a>. *7 

* ~ ! (lriT TlFV CHARACT 

* STA. IS 

* t T f I 

~2,B3~ENDExPR2 * wN to ~8EG1N• 
ENO£ ~Rl 
; •OPRT O ~ VT f) 

ts2"'H•AEGIN 
82,E,t::sR * EAROt?t uNBALANCfD [ 
R.EXPR 

·X1 · 
82 * RETURN 
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1 

[ 

• '1R 

• 
• 
• I. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



\ C, / 

. , 
, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

A5SM8LR • • COOLAJD TOKE"1S rtHO }f::X,. FILE 
AC1!0MS 

f>336n 
000751 bll57777 

oo 

()0 75 

076() 
0 roo 

ooo 

000765 
0 7' 6 

no07ei7 

000770 

00077? 

7 0 

7 2 

5120 0 tHJO X 
?. -, 

cJ; 

!S Jll 
13 

37717 

J 

547}0 
73720 

tJ3Qe:!0CH)02J + 
-513oOOOUOO X 

~;,373 l 
2oc:22 

t, 
STi<BrN 

T 

A 
sxt 
ZR 
SAJ 
SA f 
LX2 

1 

~ ! 
X2+131 

,H,.. 
Bl+fil 
X1•X7 
Al 
fe..2 
~2,SMi OOP 
SO,EXoR 

-X3+Bl 
18 

29 APR 70 oOiO-Os~n PAG!r NO~ 24 

* sTAcK ..... / MOD AND OR XOR 

* PR{Ni:-WOP} 

. "' 
I !I 

. ~· 

:~iJ!RE 
lNTE~ 

A 15 B!T I 

•• NO LOOPING INSTRYCT!ON 

•• EXP~: vALuE 

t 'f' 

,.. I 

ASSOl,1.HE 
AS SPlo 

l \J FI 

CCTS 

4) 

I (' 
I , 

• 
I • 

i 

Jt 
• 
• 
• 
• 
• 
• 
• 

! • 

I 

: . 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

A sSH3L f~ • • rOOLA I u TOt,E~,,s pi ro IE::x T FI LE 29 APR 70 ooioo100 PAGE NO, 25 
ACTIONS 

oov774 

0 0 U77c:; 

000777 

001000 

c:02J3 
13720 

551t:l 
20104 

737;:>0 
53?~0 

617n00062l + 

C~32 \ ·JOOl.~-00 X 
bl7UUQ07~A + . 

(l;?:j()OOOO(JO X 
t, l 7 iJ O o O 7 :1 7' + 

02ooooovoo x 
<+31v2 

,,110000000 ~ 

~0122 
!)3~~G 

i;.3,0311 

s12nooo1.H.»a x. 

oolot,4- ';).~>7i\'.J 
r;27oooonoo 

.;:,.1ooc;.iHO • 
} ~0~6 

on: 01 v2ouooo~: 
nOlOln b1100000on ~ 

001011 

63~'( G 
r61lo 

:i12uoo o ooo x 
0;;,20001011 + 

:37?):.7 
13777 

~ 

SPF'hJ .. 

4t 

SA! 
L. X l 

.,tP 
5B 1 

JP 
MX? 
S.A! 
SA! 
LX 1 
MxO 
s~~ 

BX 0 

sxr 

X2 
X3 
27 
X2 
~MI_OQp 
~2-81 
~ 

,'q, SP1fl 
t·r'<DOY 
Sf·'30 
:c::,ooz 
r::cmc~ 
2 
SO.!F' 
x1 
l@ 
60..,2~ia 
ST~\ 
*F.J*Xf 
1.e+Hl 
X.2 ••<.16 
X7 <j, Jt6 

ACTION 
Mf? 15 
sa7 sn::r~1t 
!?,)lb ~/li.ll'IX6 

$EXoR 
,~: +EH 

'\, 30 
S .,\ i. ( ,., iJEScR 

s,n 
SA2 
JP 

• • : sL.OcK 

•• INSTRUCTION 

'. LE'fi Jttf;L!FY oo•FL.AG BIT 
•• T~IS IS A REPEAT-~ooP 
,, ~~•~ GO L~OPS, MU!T FORCE 0PPER AND FILL TEST JUMP 

•• GET LOOPING INs!RucTION FOR FIXUP ADOR, BLOCK 

• • lt\~~t, E.:X!)·R l 
•. fl >..- r-. 

VALUE 
BLOCK 

• TH~ ADDRESS AND P05ITION OF THE CONDITIONAL ~UMP JUST ISSUED MAY BE 
• oEiERMINE0 BY THE NEW ~o AND STATE. 
~~ 

STl<IFtY IX~ 
Bx'f 

x2.-x1 
x1 .. x1 

• • STATt•1-, ADDR::=r,1EW •0-1 
•• LOWER FLAG=0857 

•.· ··; 
• ,✓ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



.' 
' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMHLR •• cOOLi\IU iOKENS n1TO TEXT FILE 
ACTTON!, 

001013 
n O l O 14 

02000010~6 + 

Ii O Q00[)0000001)(10 l)QUQQ 
i::.0772 

02000 JQ16 + 

,0171 
1300000011 x 

4360] 
511000 v X 

n 102) vf, 

'1;? 0 
001021 02000 0~2 • 

001!) 
oo.to26 

n 1027 

001032 

... 

X 

5 

X 
20144 

7 00 1 '" 

oo~o 71100 

n0~033 l3tcJ:,6 

nol034 

o O l OJt:; 

536111 
526 OO(HlOl 

bl700oltl3i:; •1· 

02r)o000000 X 
~110000000 X 

63210 
76710 

bl200Q0001) X 
0220001036 + 

J7?t.~7 
13777 

+ 
ST1<I~Z 

~ 
.. 
f\ 

EL (\ 

EL A 

JP 
DATA 
LXf 

LX7 
SA~ 
L 

S~l 
S;l'47 
SB? 

I. 

sx~ 
BX~ 

SA7 
JP 

'~'. ;,··•. :.;;c· . 
JP 
SAl 
SA2 

SA! 
1 

8~1 
.:, 

t ,l 

sxl 
l 

~~6 

Ji:; 
SA1 
S82 
SX( 
SA&:! 
JP 
Ixi:: 
BX7 

STKIFj, 
0 

STKIF7 
6 J 
S ARB 
le 
r..1+ 
Xi'+ ? 
l 

~s1 
+X3 

00(9 
t-:EX~R 

Xl 
Xl+l 

!A 
SP3 . 0 
c;wDEScR 
X1 

29 APR 70 OD:OO:oo PAGE NOt 26 

•• STATE=?• WAY 
•• STATE=3, UPPER FLAG= 7 

•• STATE=,, MIDDLE ELAG=J857 
•• BLOCK FIXUP 
•• ADD~ S 

THEN r G CW!LL BECOME DIRECT FLAG LATER) 

Bl •• =l 
STARO •• *O ~ ORIGIN couN!EP 
B2+ELc:ElB•l 
X2•X7 •• STATE=1, AnOR=NEW •O•l 
x1~x1 •• LOWFR FLAG= OBS? 

• 

• 
• 
• 
• 
• 
• '. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



., 
j 

(; 

I 
f) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsSMRU~ • • COoi.,A IV roKEt1S H1TO TEX, FI LE 
ACT:roNs 

02000010~3 + 

oo~04o 0000000000 + 
nOl04] 'c:.0772 + 

n200001043 + 
0010~2 ~0771 + 
nolU43 bl300000on X E 

001045 

00104 

20::: 

bllO 0:} X 
5) ft ':, , __ 17 7 

oc o u2ouo o - i 
oO Obo 51200 0 X 

2 

o!OS? 
001052 

C 

:;DJ .. Ub 
CJ!05 

0 

~ ro co_::. sf;, 

i2' iHii Q. Ci ".' ~ 

l 

f.l 000 l + 
000000 

r,Q!\.)QJ 7371() 
02uoooo6;:.,l + 

oo~Qb? s12oooouoo ~ 

20?.ol 

0 

,c 

JP 
PS 
LXl 
,JP 
xr 

SA3 
Lx2 

'"' ~ r 
~fl;, J( 

SA 

JP 

TI 

EL.SElc 

60 ... 2 
ELSElr
o .. 3 
STARS 
la 

•X3 
+X2 

e 
~l ·~ 
Al 
i1 

sx? x1 
JP ?MLOOP 

AcTloN 
SA2 ?TARP 
LX2 l 

29 APR 70 00:00100 PAGE NO• 21 

•• STATE=2• NO WAY 
•• STATE=3, UPPER E~AG=2BS7 

•• STATE=4, MIDDLE ELAG=lB57 
,-1\j 11e8LCOK FIL,~'. Y 

• • ADD~r S 

•• 
• • NEt1 
• •. Sr1 I 

TO 

I T 

FI 

• 
• 
• 
• 
• 
• 
• 

i • 

• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 

ie 
I 



I> 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AS~MRLR •• coo~Ar~ TOKENS INTO !fXr FIL~ 
1Cl!ONS 

noltJ63 u3220011J6i; + 

7:37iG 
0Qlv64 6l4UOoOOO~ 

O?o~000~21 + 

001oei1 7 so 
fil40 00003 

no~07n 200 0 1 • 

1 

0 0. 07 4 
oOHl A .10 

J 
([HJ 

0 0107i; 
ooiv?s l 5 l 

l 

001102 

20 J. 1 
001104 033lOollO~ • 

oo!lOA /3750 
6l40ooooo3 

001107 u20U000621 • . 

oolllO 20206 

,+,· 

... 
IFLD 

PL 
SX I 
s04 
.Jp 
s ~ 

S}t'? 
SB4 

Acl: 
BX7 
BXf 

{Jr 

X2, OPr::;A 

xi 
3 
SMLOOp 

X16+;\ 
Al+( 

)t1+i 
}i:7 • X l 

BX.5 Xl 

~:\ 
~ 

BXb 

,I,' 
FORCE 
)i~ 

Xl90Pq 
CALL FORCE 

:.:, 
SML.OOP 

AcTioN 
LX? 3+3 

29 APR 70 OOJOOIOO PAr,E NO• 28 

•• FORCE UPPER 
* OPCODE 
* LSH!FT 3 FOR J•RE~ISTER 

I ll 

IJ 8 

•11 UNS 
* f) LSt1 

• !! Fern 

' • FORCE 

• • VE . "' LSH 3 

Ft p: ... YE 

FLAG = +NO'i" 

THE OPCC: 
FOR J-REGI~TE'.R 

• 
• 
• 
• 
• 
• 
• 

I • 

• 
I • 

• 
, . 
I 
I :. 
I 

le 
I 

• 
• 

i • 

, . 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsSMRtH •• COoLAtU TOKENS INTO !Exr FILE 
At;TlnNs 

001111 
001111 

ooll12 

(H)lll3 

oo 

ll2~ 

l 072? 
0200001!;2 • 

1271:, 
51100000 o X 

60 

<)37 l 0 

i.::0203 

3?.10 ~21. 

73 lo 
54610 

? 
:SUl'.!0 0 ijl] )1: 

06l000113l + 
20?03 

2l'+3f-. 
1274z 

,ii. 

I Ft.or 

r 

! ' 

Bxl X2 
JP IfLDlA 

AcTloN 
2 .:i • ·3 

-~r: l 1f,· il 2 
SA; S.TARP 
PL Xl,S OOP 

St!i,l 
J 

:'''· ·f .,,,, 
~ ~'~ !,-

SB~ 
51.q .,,, 

t 

PL 
LXi 
Lx(! 
AX4 
BX7 

~o.n.,, 
)¾l""'l 
A1 
X'f • )l 

A..t+•C ~ 
R,CON1"'. 

~ 

~2,IJ~FLD?A 

3 
~o 
X4•X2 

2~ APR 70 oo:00100 PAGE NO• 29 

!TlON I~REGisT~R ALONE IN X7 

t.'"'REGisT~R 
W ! Ti-! CH'cO(?E 

ER 

, 10 DO UPP~~ 
r t~ 

IF STA 

• • C l.i'Iti r 

• • FOR ·= ti.ND >, MUST SWITCH 1' J F!EU)S 

• • RIGHT J-UST IF'Y B""REG JUMPS 

I) 

• 
• 

:. 

• 
• 
• 
• 
• 
• 

I e 
I 

! 

I 

• 
• 

le 
I 

J 

• 
• 
• 
• 

!e 

• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMR1 R •• CUOLA!IJ TOI\Et\lS Ir,1TO ft,Xr Flt_t 
11CTroN5 

l2i72 
0270000000 

001133 ,:0203 
12771 

nnll 
oo !3t+ ~ Q] 

121 

l l 

'..e1,~. 
1 IJ 

l C 

2 

l 

(1 01 
l 

v 

1.J 

o 115n J 
601150 e::0203 

1 o 7 2i> 
. 20?17 

12'!?7 

L.Xi 

BX I 
JP 

-

s 
X7+X2 
87 

(8};1.1 •:t 

Li~ 
g~f 

T 
B~1 

; 

OOP 

J 
)t1+»:: 

.'If 

ssr §t4LOOP 
JP ~PJO 

CilON 
1..x2 ~ 
BX f X2 
LXt:! !5 
8)(7 X2+X7 
JP ~MLOOi:> 
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FROM CDND RECOGNIZER 

'f i';; ' ,.._, .,-.,,,,; ~ 

•• POSITION J-REGJS! 
•• FOR NORMAL ANO 

NUMBER 

• • COMPLEMENTED i'N-~TRUCTIONS 

I ·•\ 

I ,,,,' 

I 

le 
I 

• 
• 

, . 
, . 
• 

1• I 
I 

' • I. 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 



( \ 
) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AS?M81 R • • COOLAiiJ roKE~,s !l\1Tv fExr rl[E 
ACTIONS 

001152 63240 

oo.l.lb?, 121~2 

001154 l 

001 55 u o 

oo.i.ls-;; 
oo 7 

ll6 

I'! 0 . !i, 

7/ 

oollb7 127l2 

n"+20oOOO'.H • 

202 3 

?.O d 1 

u 

771;. 
36T10 

oo!l7o 0170001357 + 

.· 
{j, 

,J?. n2 

0 

ff, 

KFl.D1 

r ION 
58;2 X4 

N,C 
7,.J(2 

AcTinN 
BX? X7+X2 
!X.7 X7+X4 
IX1 X7•XO 
S8' SplTlR 
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•• LOWER 18 BITS oF OPCODES 
LLEGAL R ATI • fl; 

•,. j;) TT ION J-FL 

!. 

__ ,c:;_j, 

,,,,, ¥-

If t, ,.,,,, :i, 

* K•RECH STER 
~· ADD sus-oPCOf)E 
* SUB-SUB•OPCoOE 

! 

• 
• I. 
• 
• 
• 
• 
• 
• 
• 
• 

! • 

• 
• 
• 

I • 

• 
• 
• 
• 



. -.. . ' 
' J 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMRLR •~ COOLAIU TOKENS INTO !EXT FILE 
ACTro,,ic:; 

020n000000 X 

001111 
onl! 11 12772 

61 0'1006?1 + 
00117? ~2Q00Q OOo X 

c,oll73 

ooll 
: ooo~, ~ 

7 'IOolOOi) 
__ l + 

rd.l 76 
ooU76 

ooA2 o 

001201 

0012 2 

0012(13 

oo 12()4 

of!J.20s 
001205 

13 20 
ozoc 

" (,) rt:. 1ri ' 

'1 () 

" 

(12 () 0000 

,-:t 
;. :), 00 

73~ t ,, 

43002 
11701 

oo 

1 V .,. 

2ono 

56 t;_ 0 

u312Ot,00O~ + 
lc:;;:>.10 

,16 + 

- l + 

57~51 

2llZ2 

qi\ 

ive:, 

,,.. 
:, 

C 

JP 

sx7 
JP 

,,: ! 

L~U 
8~7 
S~v 
r,a 

G 
• 8 

SML,(Hjp 

J 
X7•X 
l O<H.H:i 
~7+X 
"-~ 

<) * 
" Xl 

SMLOO;::, 

ION 
MxO ~o ... 1s 
BX7 XO*Xl 

; .. 
SAt.: 
NZ 
sx2 

Bs ... s1 
.X2,E,48S4 
-xottxi 

~ ISSUE INSTRUCTION 

I 

,, CLE RETU~N AOD~Ess, 
• II El{PR : ALUE 

•• f BLOCK 
•• MUST BE ABSOLUTE EXPR 
•• TRUNCATE To 18 B~Ts 
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LEAVE SA D INSTRUCTION 

Axl 
NZ 

16 
Xl,E,TRUNCS •• Xl SHOULD BE ALL StGN BITS 

•• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AS5MsLR • • COOL Arv rnKE~1S rqTO TEXr FILE 
ACTIONS 

001210 

r.ol?l2 

s11nooovoo x 
l2772 

5211777776 

2717 
54710 

l1 ! 0 l 

02 0001:,?1 + 

001212 127~0 
?02 ".;\ 

sq ooceo x 
12772 

.:;2:, ·n 

oO.ia::l5 
oo c; 12112 

o 122n 
ooJ?:~ 

1 

ool 

l 

2 uo~ 

G,:,,l5 uO~h1 + 
4 

1 Q X 
tiJ"i' 

Go ooo 

51100 ;)V C X 

~2117 7 6 
'+3oll 

20011 
15710 

54po 

·• 
SA htCJ 

SAJ. 
BXI 
SAl 
sxl 
8 '7 

"·J' 
SAr 
JP. 

AcII 
$,~J, 
S l 
MX!J 
LXO 
BX7 
SA7 
Jp 

SD. IF110 
X7+X2 
x1 .. 1 
xo~x1 

Xl•:Xf:J 
J 

;,u ... : 
/1.,7 
,~ l·..,X7· 

J 

·, ~-
;., !, 

id 
X .l ~1 
~ 

9+3+3 
•xo~xr 
Al 
SMLoor;, 

•• CLEAR SKELETON 
•• ADD COMPLETE I 

1' V 
'll' 

r 
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RUCTION 

•• CLEAR SKELETON Ii~CREMENT INSTRUcTinN 

() 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• ,. 
• 
• 

I • 

• 



1/~i\ w) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ,. 

AsSMRLR •• cooL/qv roKENs p,ffO TEXT FlLE 
ACTrnNs 

ool23o t36lO 
i;J.oonooooo,., 

nol~JJ u2ooonn62 • 

7 0001 

l)()J, 0 

• 

1·u,o 
2l ,, 

~ 
;2(}i,0 

on~ o 7 600 22? 

oo!2 
0 oi 

124,(, 
0012 

001251 
01251 0 " 

7 
?O 

)( 

2ord:l t:}17 • 

0722 
1361n 

1~667 
16000 GOO x 

0200000077 + 

13110 
20V2? 

CA! O1\lf) ..o,c!loN 

C~l 

,it, 

SXti Xl 
SA6 R11CONr, 
,JP SMtlJOP 

ACI 
§t{t: 

SAo 
J? 

sx~ 
BX~ 
s {) 
JP lNITEx2 

CALLrX, ACfION 
S-Xl Xl 
LXO 18 

t, 

I) 

29 APR 10 oo:ooroo PA-GE No. 34 ., 
•• RETURN ACTION FOR CONDITION RECOGNiZER • 

• 
i • 
! • 
• 
• 
• 
• 
• 

SI • 
• 
• 
• 

ti eJ•K • • !STER 

• 
• 
• * RETURN ... ACiI ON 

* LEFT OPERAND OF E~UATE I • 
I 

! • I 



f/ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsS~BLR •• cOOLAIU TOKE~$ I~TO f~XT FILE 
ACTIONS 

1 ?fin l 
noli52 ~16uooouoo x 

02nnouo~15 + 
00!251 
001253 20122 

l .• 

ooL 
ool 

ool2 

r,Dl270 

' ,, ,, : ,_,,.. ·,., 

7160nOl374 + 
lz:~~l 

43 01 
1261b 

l 

l2i&i'!7 
)i; 

O&!'ii~OQ 

2ri122 
l 

+ 
'H l~©IC 

J.27 0 0 . i 0200000 + 

* 

BXb Xu+Xl 
SA 1:> R.E)(PR 
JP l,NI i!PR 
,CiC !ION 
LXl 18 
SXt> IT9 
BX~ +Xl 

:LLFXS r::· 

l 

5,~i) 
SX1 
ud' 

b 

!I 

8~6 
SA6 
JP 

l B• 18 
X6+X7 

!~•EXP~ 
l. !TE:<2 

CAI .. Lt"X9 AC!ION 
SAS ~5 ... 1 

•~ 
* CAI LEX9 MiJST t:)Q CAi:LEXlO 

() 

• 
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• 
• 

I 

I • I 
I 

I • • • 

• 
• 
• 

I • 
• 
• - I 

- I 

• 
• 
• 
• -~ • 
• 
• 

••BACKUP OVER MIN~S SIGN • 
• 
• 



• 
• 
• 
• 
• 
• 
• !. 
• 
• 
• ,. 
• 
• 
• 
• 
• 
• 
• 
• 

AS5MBLR •~ C00LAI0 TOKENS INTO !~Xf ~ILE 
I\CTJONS 

~ 

001213 111uoo1?c~ + 
7?170lHOOO 

l':ALLr:XlO ACTION 
sxI SAVI 
sx? x1+ 

1274 2ouc · 4 

~ ., 

oo 301 
00 Gl 7 

oo 3, 41 
0 0. .., 

oolJ 
oo 30~ 7 ?77517 

r,s~;',.321 

20011' 

02 

7:~310 

r 

JK 

100?2 

13 I 

0 

' ~ 

0 

exti 
5A6 

SA.i 
SAJ 
sx3 
8XU 
NZ 

,,,., 
I 

~ 

' 

18• 
<!'· 

X7+)C~i 
Re 

~5 
XTEl<2 

A2-Bl 
;<3 

X2 
XJ,E.i:,EL 
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•• EXPR : VALUE 

,. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• '. 
• 
• 
• 
• 

! • 

, . 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMRLR •• COOLAID TOKENS INTO TExr rlLE 
4c_::rr0Ns 

001~15 

001316 
no~~l7 

o 0 .I. 321 

ill22 
7331n 

· 37o~c! 
21~'22 

033i.lOoOtJ33"' 
032tOOl~l7 + 

10200 
12;12 

i;:;1 iJOOO 31"''1 
017000062 + 

0 ?. (Hj (), 0 0 )( 

oo~ 1 5 l 

1 2 

i,ol 
01332 

nnl334 

ool~3i:; 

1277 

73 lO 
2110 

H 

5 

t.'.1106 
r,2.:::1777771 

u42vooo~21· + 

! 

15010 

5100000~~5 

NG 
AX.I. 
SXJ 
rxo 

Xl 

S,'40 
SEf! 
JP 

11' ., 

·w .: ii. 

sAbi 
BX? 

A2,E,TRU 
18 
Xl 
X3•X2 
lS 
)k;;~E,TR 
Xl, 
XO 

+X2 

;:1 AC • I 
ex7 + 

' 
SXl 
AXl 

8XO 
AX) 
sB2 
zR 
SAO 

~o 
' 

, I 
·l 

X1 
6 

·3 
'"'.lC.O*Xl 
e 
Xl..,6 
6'2,-SMt. OOP 
B4AINr 

29 APA 70 00:00:00 PAGF NO~ 37 

i ERRORS MUST BE pO~ITIVE 
* LENGTH OF EXPR 
•• MAXIMUM VALUE PERMISSIBLE 

,, SAVED! STAUCTION 
4 ,. nRI roo LARGE 

• COMPLEMENT AG NOT SET 
,s COM EMENT OF El~~ : VA~UE 

• t 

tt !t~. 1£ 'f 

• t V 

1 

•• SKELETON INCREM~NT INSTRUCTION 

DO Ii' 

·),·'· 
.,, 

I • 

• 
I • 

• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

h sSMRLk •, cOOL1.1 ru 'f OkE~,s p.iTo I~xr FH_t 
I\CTIONS 

u120000621 .,. 

s1nn000333 
0200000021 + .. 

01 't'"f 

ooi 1 
n 1~"'2 

f.l 7 
02000000 

111142 ,&o 

)( 

bl20 Oo 

ool 3 & uooooa 

oo_3 5 ;:1 
020 oo 347 J17,J00401 

oo 1.. 1 

oo 35s 
Cd, 

b57ii: l 
731 

.., 
I 

ool 
00 i 

4 0:2 ooou 
bHOOooo 

001357 bl100 Do 
52 

001360 u200000&2, + 

(: 1122 
737 l 0 

000 O 

){ 

6170001357 + 

,j~ 

S 1T::i 
~} 

SPIT1 

4 

B 

NG 
SAO 
JP 

TI 
s;d 
SB 
JP 

?. 
s J 
SA~~ 

JP 

Jp 

l 
\) 

JP 

ESCAPE 

82,SMLOOP 

B4XINc 
SMLOOP 

~--is 
l'l2, 
Xl 

{! 0 
l,H) 

~MLCH)p 

AXl 18 
SX7 Xl 
set SPITlR 

. " INOEX rs AN A-PE~ 

•• INOFX rs X-REG 

! IJCTt -· '"' 

f 

ST. Tf 
T 

~. SAVErr INSTRUCTION 

T 
I 

( ' 

/ 

• 
• I. 
• 
• 
• 
• 
• 

I • 

I 
I 

1. 
I 

i 
I 

t• 
I 1• 
I :. 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMBl_R • • COOL,AIU T(1KEr--.1S HrTu !EXT PltE 
ACTIONS 

ool~6? u2ooooouoo x 

noJ. 3 
onl363 7 7001000 

f, 

oo!3b4 02 000000 ~ 

rit'.'l ~ 3t>is 
oo ~?65 7 

0 

nol:37 .; ... 

nc 75 

SP 4 
~t, 

iTt,;; 

5 7 P 

JP 

E 

!l 

~P30 

sx·r x1 . ..io r 
SEff SP l.& 

!.5 
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•· -~ 

I. 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • 
• 
• 
• 
• 
• 
• 
• 

oo.t .. 01 

731 r, 
~· 

1 

54010 
1?.3?000000 

03 0.;;0 0 140-:i. + 
436nl 

13?~2 
MXb 
Bx2 
BX? 

Al • SAVE 
65 * 
85-B! * 
~· l 
~l 

l 
X6--X2 
x2 

xz+o 
X3tSPITiiA 

T ~,,_[ 
t £ l~UE 
f BU)C!< 

'l' 

• ABS• DO NOT' COMPLEMENT 

• 
• 
• 
• 

I • 

• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I\ sSivlRLR n COOL.A IO roKEMS p1TO T~XT FI LE 
I\CTI(lr-iS 

c;:;402/'1 

6170000~21 + 
ool!04 u2000000on x 

\'.~ 10 006?1 * 
001406 02oOOQ001 X 

oOl4l~ 

o3lE 'o 
72·(?013::iO(l 

1100 0 
X 

• ~ ~oooc:j ,;, 
O O O ,' , 0 }' 

ool!lj ~12000000 x 
5 

001, 4 0200 ,,~ • 

4} 

SPi 3 

;;;:, 

5pf 'l''1 £t, 

9 "'.I 
'i~ 

SAb A2 
SBf SMLOOP 

30 
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I(: 
' ' 

• 
' . 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

! • 

• 
• 
• 
• 
• 



•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMBLR • I cOOLArD TOKEi-JS p1TU TExt F'lLE 
oPERAToRS FOR lXPHEsSION E~AL~A!OR 

ool'l-lc; 
oo.1.415 
001~15 

o O l 4~.;3 l 
~\~32 

S61=>0 
c,7251 

C'-: 1 

1411 l 

4371'11 

54720 

l . ?2 

51 i:;777?7 
0220000000 

s 

13717 
o3Al{'!Dt4, <+ 

·:'t .,, 
'-. .J .,~. 

~i ... ,,;: 

501::io 
l47li ... 

54710 

u30,001'+2; + 

437~1 

"il 

51 

l 

57?51 

OPRTPO 
M!NU~ 

~!"'"""' '·_, ,.,)! '. \" 

. l 

* SUR 

BS? 
OPkTp 
SAl. 

·· SA2 
BX7 
SA7 
ZR. 

SBb 
18X1 
SA? 

OP~TR 
SAl 
BX;f 
SA7 
SA2 

z~ 
MX7 

0 

85 
85•EH 
•Xl 
A2 
~2,MhiUSl 

' x1..,x 

ss ... a1 
ss,-1 

~s 
BS~6 l 

65 ... EH 
A2 
as ... 01 
Bi? 

•JfU 
as 
XJ•X4 

l. 

i:;5 
•xi 
Al 
as .. a1 

· xz,Aoo 
l 

*UNARY.,. 
* VA E 
*· BLOCK · 

o COMPL.E 
* IF ABS• 

,. t. 
,; i· 

·~ ~ 
.r; l 

D MY~T BE 

~ tTRIJE"' 
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BLOCK 

•• R OPERAND IS ~BS, 00 NOT COMPLEMENT ~LOCK 

I 

I 

~ .. 

• 
• 
• 

1·• 
' . 
• 
• 

·• 
• 
• 

! • 

I • 

• 
• 
• 
• 
• 

I • 

I 
I 

le 
I 
I •• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSM8LR •• COOLAJ~ foKENS INTO TEXT FILE 
oPERaTnRS FOR tXpR~sSION EV&LUA!OR 

oni437 
n rd 44o 

13?27 
54720 

. 02000014?5 + 

eil400ol":0 ,~ 

56150 

12:ij4 
03 3000005 + . 

"ill i 

T 

onl,44 03 0 1~•~ • CHK M 

Ool44s 
00~!46 

e 2100 

,, 
i,, 2 

27702 
tE7?CJl 

t!,47 21160 
?1 

? H>i 
201,"iO 

430l4 
cnl452 11101 

001454 
ool~5S 

12e::: 

6170001463 + 
61400ol456 + 

. 0200001~!0 + 
770V1 

20201 

t:.d40oooo,,4 

J.$426 
207ol 

13777 

* DIV 

DI 

DIV Dl 

D!VM0DZ 

BX7 
SA7 

JP-

x1, 
l!!IXJ 
... )1.J, 
x,i, 
.,., 3 

ti.DD 

f:i.l.:";" "'2/4,: 
84 

P)tov, Xz 
AX2 ~S 
P;;.1 
n ,:;, 

F~i 
D~~ 
ux&.: 

! ~! 
LX 4+8 

0 12 
t~ \' l ;it"(iAl 

Jtl+X2 
""X2 

JP 

R 
587 OIVl 
ss4 DIVMOnl .... . . , 

JP CHK 
sxu •Bl 
S8'+ 00 
8XI X7•X7 
LX~ l 
Bx'+ •xo.i.x:,, 
LX'! 1 

1 

# TOGGLE 8LOCK SIGN 

' t~ * ~!" 
~ t;)(IJ 

* ERRORi 
MUST 

~ R I 

• * t ('I ( 

~ L I' ( 
~' : \ { 

~ 'J{L,I 

BE 
• 

BOTH 
A 'fl;:• 

. \:.-
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flit FOR * I ANO 

~ GET ABS(R), ABS(L), SIGN IN Xlt X2, AND X3 
* ==•l 
SHIFT UNT 
~ REMAJNDER 
... DIVIDEND 
* HIGH BIT" OF MQ • • • 

• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMBLR ! • cOOi .. iqD TOKENS rr,1Tv TEXT rltE 
oPERA TnR~ f OR t. XpRE.sS I Or-1 EV 4L,UA !OR 

ool'+6o 

0!464 
001464 

i1 O 1465 

1146 
ocl".?7o 

() 1 

l 

l47itc, 
00 i47 6 

001500 
001500 

12774 
37471 

- 1120? 
6]441'77"'76 

033400146~ • . -
1 20 

i0714 

t:;6751'l 
, 02200 

'®, 

?01)0 1~55 ,i, 

:iU,v «".s 
b& !:.l:Q 

51 

5 

ilic•·· ( 

+ 
2000 1470 + 

13721. 
c;,6l5n 
- 02;,0000000 

4t 

LT 

JP 

s,u. 
SA __ 
':8~ 

£; ji/l &, 

/~ 

. TR 
sS-4 
JP 

7 
SA7 
JP-

QpkT'R 
s8 4 

X7+X4 
x1 ... .x1 
XO*X.2 

X 3 .... -;;2 

~s 
Bi 

,n ... 1 

"'1 
~2 

X01:n 
CHK 
1'- X l 
85 
Bi 

LTl 

~-4•1 
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* ••• TO LOW POSIT~ON OF AC 
*AC"" DIVISOQ 
* CLEAR LOW BIT Oi MQ 

XA,DIVMOD3 i WILL NOT DIVIDE 
~~O•X2 * S~T LOW AIT 

il¼ NEW lliC 

OF DIVIDEND• REMAI 

• 
• 
• 
• 
• 
• 

ie 
I 
I 

• 
• 
• I :. 

I 
I 

i• 
I 

• 
• 
• 
• 
• 
• 
• 
• 
• 



,,., . .-·-~ ... ,.,,,,_, __ ;:; _____________ ~--·---·-----·""'"""'"'" __ _ 
•·.· ~-

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• -

AS~MBLR ,, C00LAJJ TOKENS INTU !EXi FILE 
oPERATORS FOR lXPRE5sION EvaL~ATOR 

1505 

37412 

57451 
61~~777774 

~ 

02000 l + 

01!,10 i 
1 1 

0 

1 

0 

o 4001521 + 
76710 

56750 
02t?ooooooo 

tTl 

LE 

* 
GT 

ff I. 41 .111/, 

SR!:i 
.I. 

SA3 
8)(1 

'f 

IX.ii
PL 
s~1 

~ 

JP 
!X'! 

OPK!rt 
SB4 

sx, 
Sif! 
JP 

i:;5 

0s ... a1 
05 ... 3 
as 
B EH 
>S: J• X4 

... X2 
flLT~ 

REL 
,,q ... x2 

,EQ~ 

E~ 
S "~ ~El 
JP 
1X4 
NG 
sx7 
SA'T 
JP 

optHR 

CHKREt. 
,t1-x2 

,GE2 
St 
85 
Es2 

SB4- GT1 

* R VALUE 
* R OCK 

... !.. VA!,,.uE 
* L BLOC!< 

. 
* P I A 

*L•ij 
FALSI! 

~. TRUE 

~ R "" l 
~. FALSE 
~ TRUE 

* L· ... i::t· 
~ FltJi~ 
~ '!' i 

~ i,c "' 

~ Ff!\ ,, 
«. TRUE 

,ii, L •· R 
* FALSE 
* TRUE 
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16', g 

i• 
I • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 



•· ._,; 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMRLR • • COOLAflJ iOKE"'1S fr.1Tu TE-x,t f'1LE 
oPERAToRS FOR EXPREsSlON EVALUA!OR 

37421 

001524 56750 

0200001so1 ... 

0324001s2'+ + 
7e?Jo 

022 00 C 

GTj 

LIT 

* 

JP 
IX'+ 
PL-
SX7 · 
SA7 

9HKRE!~ 
x2-x1 
X4,GT::> 
Bl 
as 

* R • L 
* FALSE 
* TRUE 

H NOT y 

29 APR 70 oOiOOt0-0 PAGE NO• 1+5 • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

1• 
I 

le 
' 
' 
I 1• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

ASSMRI R • • cOOi..1-1. tu roKENS n1TO I£Xr rlLE. 
5TRi~G, L!NF STATEM~NT PRDE~SSIN~ 

b225?77767 
545;1 

lO~CO 

oolSJo b16UOol l • 
0!2:". C1tl 'le " 

6] 71 ~1 
oo15J2 010200 000 i 

.... 51 tHO ' 0 Jo~·c· 1:J ;~ ~ 
G42n 01510 • 

Pl 

AcIIoN 
SB.:! XS•S 
SAS ~5+81 

XO 
SV,SPsT 
00"4 

J 
"-2•)( 
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* NUMBER OF CHARS IN STRING 
• FIRST WORD OF STRING 
* sAvEn sniING/tINE:'fL:ltG 

~ 

* NO Rnc~ THIS tUJ?D rOR 
~ T "' r 

I) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

AsSt,~RLR •• cooL·ll1v ruKEl\1S p,1Tu I~x-rrlLE 
DATA AREA 

E~T 
E"T 
EXT 

· ~1:;XT 
EAT 
E 

,:NTERS,CWDESC~ 
FORCE 

.FIL. 
~ i.CONO ,R,EXPR,t~o· 

,EXPRtSD,IFOOt!D,SVMT 
(IP1S,SP30, O 
(,TARl!hST 
~V,SP!Si', 

29 APR 70 ooiOOtOO PAGE NO. 47 

• 
• 
• 
• 
• 

! • 

! • 

• 
• 
• 
• 
• 

1e 

• 
• 
• 
• 
• 
• 
• 



• 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 
• 

•• cOOLA.fiJ jQKEi,15 rr,iTO !~XT r-n.E 
SYMBOLIC RfFERfNCE TAB~E (PAGf•I OCATION) 

AOt'l 
AnD1 
t1F"l:;;;,M L N 
AFTRMH-12 
AFTRMlN3 
AFTRSfAR 
AFTpsT:;,: 

A/\!D 
ANDl 
A~CrfCR 

.,_.., ,.I,.' ·-,-

BACKU'·i 
B4A~XK l 
B4ARXURi< 
84AyNC 
B4Anf~B 
R4M1Rl:J l 
A4A0X 
R4Bt!\IC 
A4f3J 
B4RK 
B4B001.. 
R480RK 
A4RflRKA 
B4Rr,RK l 
84£:iORL 
84BREG 
134Fiy 
B4Cnl\ll> 
B4CoNOAS 
84ELSf.. 
84F.r,:,O~L.A 
R4L/\RROw 

OOQ'.1 42; 
OU(}!~2,r 
ooor,.u11;,2 
OUt)o~Ji 
: 'JOO~.', ~ 
0 ,) o o i;~;; 
aoool3z; 
00014ei7 
OU -~7'.:-i 
0 0 (.I "55 
~on,,..e,.;:,.;, 
-.._.,- ·-· V l!._ •· ,, 

ovcot:56 
00000:?? 
,.;uoo3:;::'• 
oocoll"'.'; 

. ".'; C: 

OOGO"'l~. 
:, v' 0 · i {'\ ~-
·..: r.,,; ., ." JL 

ooc;n2~24 
ovoolil:32 
uuooZ.J 4 
OCCJl5o 
000G~l2e:, 
0000044 
0000~3~ 
0000~12 
000024; 
0000~22 
ovoo261 
ouoo~4t:; 
0000247 
0000137 
0(100Ulo 

~ R n G-t·H\ ); * 
PRoGr.;!Af'H; 

[':t)~nC: 1·) AM<i, 
:'.'.' Rt~ 13H ,:,-,<,r, 

l o-~0052, 
1n-0006s, 
10-0007ei, 
1 n ... f) 0 l 12, 
l l"" o O l 25 f· 
;i...,;:1013:, 
1l•~Ol53.~ 
ii ... nol64!! 
1?.•oOl76, 
12 ... ,;ri!E-'.)1~ 
12 .. f, .·; Z24, 
12, ... oo~t:!e, 
~ .;,.,.p., !1\-'::i§ 7 
JI,,~ l)''.i.'~'"""· 

::. :.,...;")026S, 
~t'½""n03o-:,, 
1•-r,nJ,24~, 
14 ... {103'40 \. 
i ~ ... ,: :: ,"f,:'i2., 
l ~-fi, :.:: 3t,S {;· 
: ~ ... t' o.£s..rn. ~ 
16~('\ -:~21, 
tl ... ,f'!011~h 
4i.~,a~6• 41.m:~~~ 

" ,, - 'i'/t'.; •' - - "' • • ) 

t ·.,~;• ~' :, (DJ O 7' 2 
:.:'."1037( 
l6•ritJt.'.)7 
U ... (j O 1 >;, 0 
, i • ·~ ,, • i,. 3 
Ji, J t,i ,,. (c ·-.' 

12-. 1:J-4 
i-:- ;''j ! .i(.€i, ':, 

.;.~1&3!, - :s-1 
- .... ,c:..,,~"'.' 
f 11'\1 ,..(~• I' (\ F-. 5 
.;ii. y ,, '1,/1 _, ...... 

31 ... c~ J 3:;,~S 
; ,,~.;i)\.i;;. ,,_ t! N 4, _,' 

~3.,.n026:: 
u:-~0222 
l~""o057:I,\ 

10-00054, 
10•00067, 
10-00101, 
J.0•0011611 
11-00130, 
u ... ,:io141, 
11 .... ooJ.55, 
11-001:.66,, 
12-0()?;00, 
12 ... 00-212, 
:2 ... 0~221, 
12 ... 0024-lh 
ll•(H.i2S:J, 
]J,..00210, 
lA .... (lOJlOt 
14•0()326, 
15-trn34e, 
IS .. CH: 354, 
1s ... or:i37o, 
l 6•0'l40S, 

10-oooss, 
10 .. 00010, 
10-00102, 
11 ... 00111, 
11-00131, 
11 ... 00142, 
ll ... tHH~6t 
lJ,,,.OOl?th 
12 .. :H.120lt 
12 .. C'.!02'14, 
12 ... 00230, 
12,,.,00241, 
1. 3 ... 0 0 2?4, 
13 .. 0 IJ:!'n•~ t 
14 ... nn:::n l, 
14 ... 00321', 
15 • .00343, 
].5 ... 00355, 
l,5.00312, 
16 .. \it)40'7, 

10-00051:,, 
l 0•000 71, 
10-00104, 
11-00!20, 
11 ... 00132, 
ll-oOf44, 
11-00 ;s,,,, 
V?-o O ¼71, 
12-00~02, 
12.,oOitS, 
U? ... o,l~31, 
12 ... 00~4~, 
i J~·'..i ;)255, 
l3111nl)02'14t 
1'••4l0~l3, 
14 ... {JtJlJt, 
l s ... n J345, 
1 s .... ;,ols6~ 
1s-oa~74, 
1,6 ... 00110, 

10•00057, 
10 .. 000,2, 
10-00105, 
11-00121, 
i1 .. 00133, 
l l•00l45, 
11•001.fdJt 
12.001,12, 
12 .. 00203, 
12,.. tJ O 2 l 6 , 
12 .... 00232, 
l 2•00 ~M,3, 
l J.,.flv2S6, 
1:1.00215, 
l A 1"111\'li. ". "'· .· , •v \I.I,:, .1 e,. t 

14 ... 00333, 
l5..,l.HJ31+6, 
H5.1JO 357, 
Hi ... cHl37S, 
l 6•(H)4 l 2, 

l?•r::•::133, lf•OC53St l7•00S3?, 17•00541• l7•t10'?43t 17•00545 
l6•~:~J4, !~-OG436~ l6•0~44D, l6e00442 
12-,,0215 
l 0"'00064 
1r-no101, ;0-00102, 10-00106, 10-001i1 
l. ~! ... 0 (H) 6 1".i 
1s-~0346, ~s.ooJ46, is-00347, 1s.oolso, 1s~oo~s1, 1s-003s2 
14""110311 
34-olt?40 
16-60424• l~-00560, 18•00576 
10•(10057 

3•00002 
lo•o6uS5 
1o~noos3, ~0-00054 

10•00060, 
10--00073, 
10•00106, 
11 ... 00122, 
11-00134, 
ti .. oOl47, 
1 i-oou,1, 
l~-00113, 
l2•00r'O't, 
l!•Of)2't"'1' 
12-00233, 
i 2-00244, 
l3 .. C!Jl60, 
i3•00276, 
l.4'•00311, 
14-00:334, 
1, ... () 1)347' 
15•00360, 
l!!h,.00376, 
i6•004l4, 

iO•OOb6i~ lO•oio64, 
io-ooQi•~ 10.ooots, 
10-00110, 10-ooii1, 
11-00123, 11-001a•. 
il.0013~, ll•00136, 
~1.001$Q, 11•00151, 
11-0016t 11-00163, 
j2.ooi'ri-: 12.0011s, 
j2.002~5~ 12~0~206, 
i2.ooaio, ti-002'22, 
t2.00Z34, 12~G6235, 
13•00245~ 13-00246, 
il--00262, 13~00264, 
i3.0030Q• 13•00302, 
l4 .. ,0o321, 11+.00323, 
1•-00335, 14•003'36, 
1s.003sa, 1s~oo3S1, 
15-00!62, 15~00314, 
1s~oo377~ 1s~oo•oo, 
16.004jj~ l6•t0417, 

! 

II) 
! 

I 1• 
, . 
• 
• 
• 
• 
• 

I • 

• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 
• 
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ASSMBLR • • coot..1uLJ roKENS H1TU TEXf FILE 
SYMBOLIC REFERFNCE T~8~~ (PAGF•tOCATIO~~ 
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B4LARW2 
A4MFTA 
B40PRND 

ouoo251 
0000245 
O0OOJ.O1 

ouoo l 1,., 
onooo 

B 0U0o273 
A4PFLA 
B4Rr;:LZ 
84SEMl 

84 rOPk 
A4STMT C) 

8 t1, E :\I 
B4XtNC 
R4XJ 
A4XK 

CALLE.141 
CALtEl'tl 
CALLE.Al 
CALLEAl 
CAL!. f )% l 

CALLEl.9 
CALtsO 
CALLSOl 
CALLS02 
Cf-H< A Bs 
CHKPEi.. 

CHKTRM 
CHl<:jRMl 
CHKTRM? 

CO 01 
0001 ij, 

0001'1>70 
0001 5 01 
0001440 
0001444 
0001445 

PR08~~r-\* 
~Rn GRAM• 
PRnGRM-1* 
PRr,GRAM# 
p 'I; 

PRi' t;.M<W 

PRnGRAM'"' 
' 1 ., A. M.,-; P~nvR ·. --, 

?RoGRAM~ 

14""n0323, 14 .... 00324, 14•00325 
10 ... ')0056 
10-00067, 10.00010, 10 ... 00011, 10.oooj•~ 
1 i-00121, ,,11-00122, 11-00123, 11.-00121+, 
li•nD136, ii.00137, ll•OOl4Q, 11-00lil, 
11-no · 110, 12-00111, 12~001~2, 
12-~o 202, 12.00203, 12.002 , 

, 34•01 , 35.0l 7, 
, 12-001 , 1?"~0521, 

11-001 , 11-001s1, 
ii.004171 l , 34•0l236t 
ll.-OG073, 1 14.003~1 

10 ... 00015, 
ll•o012S, 
11-00142, 
12 .. 00113, 
12-oo~os, 
JS ... i)l26E,,, 
11-00$23, 

10•00076, 10-00112. 
11•00126, 11•00133, 
11•00155, 11•00156, 
12~0011•, 12•00176, 
12-00206, 12-00201, 
36~01307, 1377 
17•00 , 11•GD530, 

11-001ii~ li•ooi20, 
ll•0-0134-Y 11•00135, 
il•OOi§i• ll•Oftl61, 
12-00177~ 12-00200, 
13.00274, 13•00275~ 

20-0064j, 22-00722 

1J•oo2s1, 13""'0!.>261h i::1-002&2, ·· 1 ••ooJo'+, 
39•01374 

10-0006, ll•ool44, 12~-00231, l 
, Js~oo , 00~1s, 16 ... aa.21, 11 

,. 13•002i2, i3•00276, 1•ft003[i, 1••~0315, 
, 11-ooss~• 1,-00,12, 21-0102i 

, 12~,0~23J, 
, i2..,.(Hl2,41 l 
• !n .. I'\ h 
~ l 5 ,., 0 C 1 .· , 

1?•00567, 17~no~,, 
1s-oo • 1~~~0~~3 

, l 0235, 
i J,3-00246, 

)'1 .... f'lry~i(!l•, 
• lb-f.JIJ 

, 1a-ooi3i• 12~oj240, 
, 1•-oo• s,~ 1,.00461, 

f? .o O ~I 4 • 11,,d) o 516 

~ - , i' ~ !; o, ~ l 'f': . ..y·D·O t:~-Lt 

L..,,,;,1 1.J, 1 -001, , 11 .... i)o1k~, 11 0~23, u rn2: 4 • n""'.ocn , 11.orn -

404 
062 
212 

l 331 
43 .... n1,~74,, 43.,. 14 
44•ril5o6• !~-01511, 44•01Si4, 44•01517, 45•01522 
4?""()1~55 
42•fl1442 
42•01444 

(J 

: e;i 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• I 

I 

! • I 
I 
I • I 

• 
• - i 

I • 
• 
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ASSMBLR •• cOOLAJU ,-OKe)JS INT\/ g:x,. "FILE 
SYMBOL.le HEFERF.:NCE TABt..; (PAGF.•t,OCATION)_ 

Ct',ITFRS 

Cl<iJDf SCR 
C,.DF 
C,.Eo 
c. 
c.Gy 
c.ID 
C111!R 
C,L: 
C.,LT 
C111NE 
C,.OR 
CecR~ 
l)!V 
D ! V~40Ll 
O!VMOll 
I")}'. 
DI 
DTVl 
E:F4 
ELSEO 
ELSrO~ 
ELF 
EL i'.:' A 

sr:::1::s 
ELSElr.: 
El-S~lU 
ENDt: l 
f:. xPr~? 
ENDEX 

EMDO X 
E y 

EQ2 
EXP 
E,.ABS 
E,.ApS2 
E.lq;SJ 
E Aq~4 t:: l'_, "W 

E • Bt,;K l 
E., BU<~ 
E 11 B1 I<~ 
E,. E11,1DU 
E,.ExTRA 
E,.LRR 
E,.t.NGSTR 
E. Mj- SSl~lJ 

i,,.. 

~.c~ 

004 
0000 05 

oo 
0000 

OvO l? 
0000013 

00014 
0000040 
0000037 
ouooo1.; 
ov o oo 1,., 
0l10o0l7 

Ex-rERNAL..* 
EXTERNA1.,.* 
P~11GRAM~ 
:p,::tn(,RAM* -
P!:'.1 GRAM~ 

PRo6RAM* 
PR,,GRAM~ 
PRnGRAM"' 
PRnGRAM~ 
PRnGHAM* 
PRnClRAM* 
?Rt1GRM1* 
?RoGRAM* 

20""00652 

2t•ri06S5• 25.0!0lO, 26•01035 
17..,r,Oi:;67 
I'5•o O 34 lt l 5 ... 0 vlt7, 15• l'.I O 355 
ls • n035l, ~S~003 

o, l ~ , 1 0360 

3:2""rl 12(H:; 
4i•nl""30 
41""'01430 

r115o 
24"00761 
1q-d06l2 
23-00745 
3Z•ol2o l 
ll"'r0l67 

,, 
(:; . l 

l l " l,i- Ol 

i 

(' .! 

I • 
• 

I • 
I • 
• 
• 
• 

I 
I • 
I 

I • I 
I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 

• • COOL Al U TOKENS 1t1TO TEX,- FILE 
SYMBOl..lC REFERENCE TAB~E (l'AGF:"'I OCATIOf~). 
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E.MtSSTR 
E.t-insEM! 
E.RR~ 
F.. RI-' L 
E,SvNl 
E.SyN2 
E.SvN3 
E • SY1'1",!
E. SyN5 
E.SvN6 
E • Ti.~UNC 
E.TpLJNG4 
E • TpUtiC5 
F'nRcE -
FTLnoP 
Gt 
GEl 
GE2 
GT 
GTl 
GT2 
I-IAVKYST 
HAV~TA 
H .. A~,lD 
H.RrGihl 
K,.E(',IU 

H.ExP 
H.LsRACK 
H,LyT 
~ ~11 S 
H., 

H~OP 
H .R8Rl~CK 
H.RELAT 
H.SuM 
H •· Tr:RM 
r F' r, 
IF'L!1 l 
IFLf.)lA 
IFLo2 
IJF'LD 
I JFU)2 
r Kr:xPR 
!J2FL0 
IJ2 
IJ2FLlJ2A 
!NOO 
tNITEXPR 
lNirEX2 
!NSH!FT 
JFLD 
JFLnl 
JFLP2 

0()00020 
ouooo21 
ouoou22 
000002:3 
0000024 
000002r.., 
000002,, 
0000027 
oooouJo 
0000031 
000QV32 
0000033 
0000034 
0000000 
oooot:123 
0 n.;s,-.y 

,.~ .;,,., '>"; , 

0 \.l\)1 0 
0001~21 
0001522 
000?523 
0001524 
Ov006t+;7 
0000626 
C :,;u fl 
c no o 
() G 2 
0000013 
000 o<Hf 
oooooo~, 
C 4 
e 

(~t05 
0 0 0 0 lH) 3 
oooo<Ho 
0000 l -
(' (!r;{:]t? 

0 
(. l:q 
Ov,.ull;? 
0001116 
0001H( 
0001122 
Cl 115 
0 011 
O :, l 7 
0001J.3i 
oooo25i 
0000t>7c; 
ocoot?71 
oooolS2 
0Q01lJ3 
0001134 
01,01136 

PRnGRAM* 
PonGRMII* 
PqnGRAM* 
PpoGRAM* 
PR0GRA1YI* 
PFrnGRAM* 
?RoGRAM* 
PP RAM .. 

. ,iGRAM* 
PRnGRAM* 
?RoGR.AM* 
PROGRAM* 
PRnGRAM* 
rx-vERN~L~ 
~1 Rrf3RAM 6 

PP 
PRoGi~AM* 
PROGRAM~ 
PRnGR 
PR!'1GR 
PRoGR ,11,M* 
P~nGR 
P~nGf:1 

PRoGRAM* 
Pt~nGRAM* 
PRnGRAM* 

1j-oosi6, 11 ... oos31 
16"'00422 
23•00734 
36•Al313 
1Q""f!0625 
22-no7o5 
4o ... nl407 
20•1)0637 
33-o l 22{h ~3 ... o l 
3i•ollS2 
37-~1313 
37 ... i1l315 
32•~1207 
19•60 1, ?5-007 , 26•0102!t 27•010~7• 2B•ol066t 28•01100, 2A•Ol10S, i9•0lii • , 38•0i34l 
l q ... i) 062'4· 
12.-0020 l 
44 ... ;1;17 
44 ... 1520 
12-00200 
it,4,•01522 
45•nl 
2 ' ... 1,0636 
l~""' ,. 2~ 

lS•oO 
1'5"'1'10 7 

Gl77, 12 ... onioih 12 ... oa 1, 12•<:lO?o:e, 12 ... 002.,:; 
0111 
01 , 12-001 

29-01130 
l~•n0450• 16-00452 
3~-ol2s2, ~i-012s&, 35-01263, 36•01302 
3i ... ~12~s, ~~ ... ol25o, 35•0i261, 3S.012j1, 36•-0l~ll 
12•00216 
12-00216 
10-noue,4 
lO•o0066 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
·• 
• 
• 
• 
• 

! • 

• 
• 
• 
• 
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• • cooLAro roKENS n,1TO TEx,.. · f"lLt: 
SYMBOLIC REFERENCE TAB~~ (PAGE•! OCATION) 

JFln3 
JFLri4 
JFLn5 
JFLr,6 
Ji'( 

JKExPR 
,)KExPRO 
,JKEXP~~ 
JKExpR2 
Jl<.'Ft.OS. 

JKl 
J 0 
J2F"tDi2 
KF: (}OP 
KFL 
KFLnl 
KFLD2 
LF 
LE:1 
Lf.2 
LIT 
LT 
LTl 

L. rf\/rr 
LeBV 
L.C 
L,.ELS 
L" I 

,, Z ~!SH2 
! ,,,,HJ 

~- 1:§l ,/f., :.::, " 

L"l 
f .. 

MODJ 
MULT 
MULTl 
NE 

l 
NF2 
r,10P 

NOT 
N()Tj 
01),Fil.. 
OP 

000114-o 
0001142 
0001144 
ono1l4;r.,, 

uo1~1 
00,0 306 

0001:507 
0 l• 

0001 !37 
0001~41, 
00 514 
oc 19115 
0001516 
0000021 

0001'+2 
0001'!23 
0000000 
0001052 

PRr,GRAM* 
PR AM* 
PRnGRAM* 
PFH1GRAMi} 
PRoGRAM~ 

PROGRAM.:, 
P~nGrH\M~ 
EXrERN/.\~* 
PRnGRAM# 

10 ... 00104, ~9-01363 
13•n0267, 13-00210 
l3•o026, Ii-00304 
ll11ti10ltf1, ~; ... 001so, ll•OOlSl 
36""!''!!:'HO 

3""'002f, 
~6•.l! .ol3 , 17•01325 
17"'"0050 
l o 't--(l 
l ""CT ~ !~•V !l•O~l32 
3 7"'" f; 

4""~0 
l 1 372 

J,-

00 l 7 
~151 

,1,l+•r,1915 
"00056, 1 -00057, 10~-000&0, 10-000 , J0•-00073, 10•00}05, 11•00145, i1-0011t, 11•0~160, 

l2•n021 l, i? ... 00215, 13•00265, lJ+ ... 00311, 14.,,o0~27, 15 ... 00316, ie, ... 00407, f6 ... 004Hh 16 .. 00421 
li•o0l62 
4,f-n14e:'l 
2s-01002 
13•~0254, lJ.,.00255, 13•00256, l6.00457t [6-00461, 16-00463• 16•00465, 16-0046i~ 16•0~471, 
1j•n0474, i?--00504, l7•ooSri6, 11.-0os10, 11-00,12, 11~00514, 11•-00516 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I • 

• 



t/ 
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•• C00LAf0 TOKENS INTO !EXT FILE 
SYMBOLIC REFERENCE TAB~~ (PAGEwl OCATION) 

OPRrRO 

OPTgREG 
OPTr;:xPR 
OPT:rJK 
OPTPLUS 
OPTr.-EG 
OPT1~1HH.. 
OPl 
OP2 

OP3 
OP4 
OPS 
OPSA 
OP6 
OP7 
OP8 
OP8A 
OP9 
OPgA 

OR 
ORl 
O?P 
0?P2 
0 :i 
02P4 

p 01. 
PRE1" 
RRR ACK 
RRPACf'< 
RF1 2 
RE 
RE 
RFSi!M!'::.3 

RESU A 
R£S11ME4!;) 
~.CoND 
R ., c~x PR 

R,So 
SAVE 
SAVF2 
SAVF4 
SAVF5 
sAvi~~c 
SAVINfK 
SAVtORJ 

OOOl~ls 

0000236 
ocoo?43 
0000220 
0000?22 
0000012 
0000~'+2 
000105~ 
00011H55 

0001057 
0001<H,1 

\)010 2 
0010 

0001071 
0001 74 
0001075 
Otlu l ~Oj 
J 001 la 

0011 

ocooooo 
0001173 
Q;,.iQll7f. 

0001201 
ovo1204 
0001201; 
oco1?1s 
0001200 

PRnGRAM* 
P;:t1;GR~M* 

PRnCH~AM* 
PiqoGr~A,M~ 

~~~ 

PRo<:H~AM~ 
PRnG~V\M* 

ExTERN':\L*· 
PR~(,l'<AM* 

PRoGRAM* 
PPt1C,RAM* 
PR0GRAp.,j-it 
PRoGRAM* 
PROGRAM~ 

11--00153, 
11"00160, 
li•oOl65, 
1?•oOl75, 
12 .. 00206, 
37 ... fil33l 
16-00426 
H,•00~30 

!l-00153, 
ll.oOl61, 
11 ... 00166, 
!?--00176, 
~? ... 00201, 

11'"'00154, 
11•00161• 
11•00166, 
12•00177, 
22 ... 00112, 

11•00154, 
11-00162, 
11 ... 00110, 
12 ... 00200, 
22 ... 00120, 

11.,.00!SS, 
ll•o0l63., 
12-00111, 
12-00?01, 
23 ... 00733, 

11 .. 00156, 
11 ... 00163, 
12 ... 00112, 
12-oo-eo2, 
23 ... 00744, 

ii•o0156, 
ii•00164t 
12•()0173, 
12•fl0203, 
24•00753 

i 1•00151, 
i1-oot,., 
12-0011~, 
12.0020• 1 

11•00160, 
ll•<:HH65, 
12•00175, 
12.0020s, 

4",t'i030t 
37""0132.6 
15•~ 377, l 
12wti ¢Jl 
12-0022{,, 

1~0 l, 
1~•ilo2s3 
~~-~6430 

1 
l 

0023(), 12.00 
to24S, 12 .... oa 

, 1 0234, 12-00 , i2ffl00236, i2-0023i, 12-00240, 
, 13•o0~45, 1l•OD246, 13•002•1 

11 ~'~: ~ ~ ~ l 

D~4lt 1 03•2• 15-GO 3 
v , 1s~go350, 1s~oo 1 

' i (ti) 
, s~oOJ54, 15•0 355• l OD3i6• is-00l57, 1 

l 
2~- l l , 
2 oo , 
3f;""Ol31 
34""6 l i?34' 
10"'0 lo lt 
l •oOlO 
11•00163 
10"'00 l 1 l 
36-01273, 
1s•nos,1, 
14 ... 00334 

1127, 31•0!153• 33~012i3• 34•Gl~3Dt 34•012~2 
12~5, 34-01250, 35.01 2, 35-nl~SI, 35.-01 It 35--01263, 35.01210, 36~ai30l, 

J4-ot237, 34•01240, 3B•otJss, 38•rii~s1, •o•-01413 
!6-00102, 16•00444• 16•-00446 

J6.ol275, 36•-01300 
!S ... 004-00, 1s•oo•ot• t6•004"o3, 16•1>0~os, 16 ... "00410• ie,•1>0412 

i 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• i. 

I 
I 
I • 

I 

1. 

• 
• 
• 
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St1 V ,;ORK 

Sc .l\ r,i 1 

SCAl'.12 
scAr 12 14 
SQ$FXPR 
c;O.JFUU 

S011sVM'r 
SFl 
SF2 
SF'3 
SF'4 

SF5 
SF'6 

SF7 
SF'B 
SF:::5 
SMLooP 

SML l 
SPF'ILL 
SPITS H 
5pJ ... 1 
SP , 1A 

SPX"(lb 
5PiflCl 
SPITll 
SP r lA 
~PT 2 
SPITlt:A 
SPIT13 
Sp!,·l • 
SPI·n5 
SPIT2 
SPIT3 

SPIT4 
SPifS 
SPITSE 
SPIT6 
SPIT7 
SPIT8 
SPIT9 
SPStRl 
SPSTR2 

OJ0120o 
ouoooJ, .. 

O\'.\Oo~33 
o oo?3o 

0000 
ovoo oo 

014 
001 _: 

00 1. 1!00 
00(,H40i:; 
0,1014 

0014 
0001353 
ovo136i 

c:00114 
OG0!::!63 
0001363 
0001365 
0001367 
0001371 
0001374 
Oti01531 
0001532 

PRnGRAM* 
Pr::rnGRAM~ 

PRnGRAMw 

P AM 1~ 

PRr)GRAM* 
?RnGRAM* 
Fil:? n i".:H;.: M-1 ~ 
PRoGRAM~ 
PRnGRAM* 
PRnGRAM~ 
P~nGRAM .. 
PRnGHAM~ 

10--00065, 
12-00214, 
15•~0374, 
10-00052 
2 ""oo~:n 
;~1 ... 606 , 

3•0fi ()lh 
29"" ··· 1 16, 

v'"'·o~s. ' 
g!""OII1C1 

22• 103 
2i""' ''l 13 
:a: "'i,ot~4 ;, 

Uf,"'1')031 
lo .. r,ul03 
1j ... "'o n·, 
1i-no13. , 
l- ... 00101 
10-00110, 
10"'00113 
13"'Q026 
13-00266 
13-60276, 
13 ... n0274• 
t+~•ol530 
'+6•o u,30 

!?-00211, 32•01200, 32•-01200 
l2,.QU224, 12--00232, 13 ... 003oo, 13•00~02, 14•00317• 14-00321, l • •00326t 14•00336, 
~~--00414, 19•00632 

il. 77, 24•00763t 24-0C l, 25-01006, 26•01PJ?• 38•01351, 39•G1371 
i~-00613, 2•-00754, z•ffloo76D, 2• -00!&1, 2s-00111, 2&-01011, 26-01026, 21-oio•s. 
~- 01207, 33•01212• 33•01215, 33•ol~ , 37"'0l332t 38•01342 
~q..,(I :6 'H:1 

1361 

21•00 , 
24 ... 0i)757, 
27•0 l , 
29•0111 , 
3";-t iun, 

., l 177, .:,-.-u 23 l, 
38•01336, 
40 ... ry 140~, 
2 •o7or 
~7""0 l 051 

., ~, t :;.i}.~ 1 • 

21 • O 066ta 
0771.t 

.. tll06l,, 
2~ ... r11iifi;, 
3l i j 51"ni 
aj2:.,.tn::.::;; ' ~, 

li3J, ;J..,..,.o • , 
38. 1337, 38enl~46, 

... oi•ns, 4n.~1,10, 

,. ]~,:5, 
l.3&1 

t!l,..00676, 
2~•tH 023, 

1010, 
2Cih,,(; l i 22 t 
:n 1164, 

l~J 1+, 
J 4 ,..£H it 3 7 t 
38,..,t; 1352 t 
4(}.0141.?t 

22•'()01' , 
2~•010:n, 
2B•Olti73, 
3~•Qll33, 
ll•·' l 16!h 
33,,.. 1211 t 
::U-•ol.241, 
38•01 
46 ... ~1536, 

22 ... 0010<2, 
21 ... 01051, 
2s~o101,, 
30•0li3,, 
JJ:.011 , 
··,3.ol.2l'+t 
:r!-01:-,20, 
:iJt ... 0136 O, 
46,.Ql54? 

22•00714, 
27•01052, 
20--01101, 
30•01137, 
32 .. -01171, 
33woi211, 
37•-01327, 
39•01372, 

ll,.,00120, 11•00121, ll~t10l2?, ll•00l23, 11•00124, 11•00125, 11•001261 ll•-00133, 
ii ... o 135, ll-0013bt ll•OD137t ll•oOl4o, 11•00141, 11•00142 

~9 ... ol365 

' ( 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

! • 

• 
• 
• 
• 
• 
• 
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SPSTR3 
SPSTR4 
SPSTR5 
SP le-, 

SP6ti 
srAp8 
ST t,RL 
STAPLP 
srApo 
STAROP 
STARP 
ST EU 

STKR!i'>i 
STK~!f'.i 

STl'<IF 
STKtFX 
STK!F 

p 
'·' 

sv,sPsT 
TESTO 
TOKENll. 
T,AMpER 
T.AREG 
T,BPEG 

0001b4o 
0 \IO l :.>41 
0001b4? 
ouooooo 

ouooooo 

ooor,ooo 
O '10(1 
OvOri Oo 
ouooco2 
0000001) 
0000001 
000000 

000000 
0001220 
0000000 
0002044 
0002007 
0002010 

P~oGRAM-11-
P~r,c,RAM~ 
PRnGRAM* 
Ex,·ERNAL• 

E::t * 
rrx NAL* 
E r;7E.RN~L,~ 

E 
PRoGR 
ExfERN .. ~ 

46-o 1533 
46""1'11540 
'H, ... nl533 
24 ... ()0766, 
37 ... nl320, 
24•1)0765, 
39•01313, 

·6""1' 1531: ~ 
~:o-··o • 
l9"'r,061CH 

- 21, 
l OOt 

23 
~3, 

t:'!7 ... 01054, 
~t-3-01354, 
?5 ... 00111+, 
J9 ... 1375, 
~-- 1.cDl537• 

l0l~, 
i6 ... oioJo, . o o 

l 1, 

27•01060, 
39•013e,4, 
25•00175, 
40•01404, 
ti6""0 lS4C, 

•01043, 
•01050• 

, ~1•010 , 
l ':: •(Hl O 6,t •. , 
11-oolSL~, 
1::i t) , 

, l4- 1J1'3C!:.!t 
, 14,..!;J!'.!331, 

Hie- o:37 4, 
1 

.30-0111+1, 
39-01366• 
25 ... 01007, 
40•01406, 
46-<)1542 
:H: ... 01343 

1342 

28..,CH,?l, 
11;,.,.00100, 
11""00170, 
1 0 , 
14.,, (; l'.1<3 ] !0· , 
14..,oo.3 , 
15.., o:i76t 

, 21•0 1, Zl•DO ~ 

30 ... 01143, 
39•-01~70, 
26•<l l O 34, 
40•0l!l2 

• 12-oozo. 1 00201, 1 

:1· 01 1-00161 
('1017;; 

46"" ·• 1 s21, ~e..,in 
14"" 335 
19• hl4• l 00617 

30•01145t 32-01110, 32~011ji~ 36•01304, 
39•01376• 40•01411 
29•01123, 30•01147, 38-01352, 39•0i362, 

Pe-01102, i,-n1112, ,s~o12s, 
10~001io, 10~0011., 10-ooii,. 11-00130, 
12~00214, 12-no222, 12~0022,. 12-00226, 
13•00261, l 0272, iJ-001fi, ll•00300, 
l4•00<U~h 14•00311, i4,003l7, 14•-00317, 
15•00 , i!•OD353, 15•00362~ 15~00364, 
16.00 s, i&~ou 7, i•.oo&iz, 16•00414, 

12-00204, ii.00226, 13-00254 
10-rioosl, !0-oOOb4, 11•00131, 11•00147, il•oD!6S, 13~00270, i4•00325 • i5•0046i 
io-60054, !0-00065, 10•00114• 10-00116, il•-00130, ll•-00150, ii•-00164• ii•002i6, 13~00267~ 
li•60304• 1,.oolo6, 14•00313, 14.~0323, 14•C&~34, 15•00364~ 15•00367, 15~00371~ 16•00403, 
16•~04o5, !~-00410, l6•004i2 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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T .D/\[)U 

T.DMU!..T 
T.D5Ul:! 
T .,E(:) 
T,.ExcLAM 
T,.FA 
T,FnIV 
T" FMUL. T 
T.,FsUB 
r~ 
r.er 
r.10 

T~ 
T "L~R,~ .. 
T .Lf 
T : .. .'f 
T S 

r.Moo 
T.NF. 
r.NuM 
r" 

T11SL r,.sr 
T€STR 
i .. 

XOR 

w 

XoR 1 

XPE1?,!NST 
XREGl 
ZROyNC 

000202;;:i 
0002024 
0002023 
000203f,. 
C ;) 0 2 0 4 e; 
C uo20 
ou,02021 
oo 2 20 

uo:2 1 
0021J4:. 

00;?; 40 
oo (O<k, 

015 
l~ 
I) l!:; 

ozt,~• 
iJ ;H)~O l: 

OU 147A 
01 . 

(i O O l 4 '." 
01.H)O 54 
0001225 

12 ... 00241 
l 00243 
12•00242 
10-0001511 .i.l-.00126, ll•Oi.H42, l,l•Ol'.!157• 12-oo;n,, ]2•00211, lS•00341, iS•00347, 1si-tto355 

2~00205, ;?-00227, 13~00255 

12~- 02ll 
l?•r)C 11 
lS""'rH:l::175 

15•o 351, 15•00357 
15•00 i,· 

11•0 1211 ll~OOl!I, 11 ... jol , l 02it, 12•10224, i2~0D23i• 13•00300, 
1 03?~, 14• Of36, 15•003 , 1~•00•1• 

l4 
, 11•0 l , ll 
t 15•0035~ 

1 0356 
Jl-00154, r2~00,2n, 14~00335, IS•OO , i5~~0365 

I J f'I .. P; ,;\ 

' },1- J 
• l 
• l 

ll""'G l • ll 
~~-00324, 14•00333• 1 

l1t1 l!~ OJ • 11~0014, 1i~~ 145, 11•00156, 11•00170, 

l l ""r, ti 't,4, -~ , 
i, r; .. ,j' iJ _ • 1 

O , l'.:"'f1r 
01>,Jj., l~-a 

ulSl• 11~0J 66t 12•002171 12•00 
003jo, 1s"oo , 1s~oo401 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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