
• 

• 
• 
• 

0000 
0001 
uooi 
UUO.l 
000" 
OOQ!> 
0000 
0007 
0008 
0009 
00.10 
0011 
0012 
0013 
0014+ 
0015 
0016 
ou11 
0018 
0(J19 
OU~Q 

UO~l 
OOi;t 
0023 
002~ 

004t5 
U02b 
00,7 
UOZ8 
00"9 
OOJO 
00~)1 

OOJc 
OOJ) 
OOJ'l 
OOJ!> 
00.)6 
00.)7 
OOJ8 
UQ.)9 
OOt+U 
001.+ 1 
00~2 
004) 
oo,,. ... 
004+5 
0040 
OU47 
0048 

STORE 
UNIQU 
COMON 
wooo 
5iGN9! 
UN-
'1 I f\1-

FL.O 

TYP 0000009000 
EQU LH95 
9L.R tU96 
'.~L.R LU9d 
lLR. t410v 
:3i...~ Uh)l 
:31...~ iuo~ 
'H .. F LUOJ 

'· ·f.'< 
i/\. ~· ' 

i. 
G 

FORTRAN !I COMPILER PASS 1 
O • ~, KNUTH l,'2 [~,.. tANlVAC S.li~ S'i1de. ao/f o ~r~] 

G TO dEGIN KEAOING THIS LISTING, L.OOK FlR~T 
G AT THE CONSTANTS AT THE ENO ANO FAMlL.lAKllE 
G YOUKSELF WITH THEIR NAM~S AND ~ALUE~ 
X THE TRANSLATO~ lS DIVlO~O INTO TWO MA~Ori 
X CO-KOUTINtit •iCA~• AND •iE~'• 
X SCAN .HAS THE DUTY OF READING CARDS• CUNUE~
X SIN~ IOENTlFlERS ANO CONSTANTS INTO Sl~GLa 
X ENTITIES ANO TO FEED ITEMS, IN A CONV~NIENT 
X INTERNAL COOft ONE AT A TIME TO GEN. 
X GEN HAS THE DUTY OF PROUUCING OBJECT 
X CODE FROM T~ESE ITEMS• CONTROL IS 
X PASSED BETWEEN GEN AND SCAN IN A FASHlON 
X SUCM THAT EACH ROUTINE ~OOKS LIKE A 
X SUBROUTINE OF THE OTH~R. 
X THE PROGRAM BEGINS BY PHINTING THE TllL~ ~INE 
X FEEuING A CAROt ANO GOING TO T~~ 
X INITIALIZATION ROUTINE• STEP Zl. 
TAB~E OF CONTENTS 
X A. ARRAY SUBSCRIPTING 
X B. dINARY ANO ARITHMEll~ OPERATOR~ 
X c. CONSTANT SCANNER 
X o. uO LOOP CONTRO~ 
X E. ~QUIVALENCE PROCES~ING 
X Fe FUNCTION CAL~S 
X G. uE~ERATOR CONTROL 
X I. ASSEMBLER STRUCTUR~ 
X Le ~INKED MEMORY SUBROUTINES 
X N. •GET NEXT CHARACTER• ROUTINE 
X P. FU~CTION ANO SUBROUTINE DECLARATIONS 
X Q• SPECIAL SCANNING ROUTINES 
X s. SCANNER CONTROL 
X T. SYMBOL TABLE SEARCH 
X U, UNARY OPERATORS ANO ~PECIAL GENERATOKS 
X w. INPUT OUTPUT (READ PUNCH PRINT> 
X x. PROCESSING FORMAT STRING 
X z. INITIALIZATION ANO TERMINATIUN 
X FRANKLY• IT'S A MlRACLE IF THIS PRUbHAM 
X EVER NORKS. 

COMPUTE' 
SCI 



~ 3;, --~ - - ··---· -~~ - -~-----

:t 
U04+9 Sl<~N· BL.R '+10'+ 

~z 0050 c; l f.;N ~L~ 41 ;J!) 

Dt ~ 0051 ~IN~ ~~LR lllOO 

< f < 
OU52 \''0 IF BLP 410~, 

Cl> 0 a. OO~l IF~ 3l..~ iuoa :; \I ~ ~ 005" TA.RA.* BLP. 1.uo~ z z :r 
- c( a. 0()55 TAPA~ BL..R LU1u c a: ...J 
LI.I ~Lil 0056 SIGN• qL.,F( tUll !; ,:a ~ 15. ~ 
~ .... ~ Q.; ...J UU57 ~IN* L11..~ 14112 en -
a. "- :r 0058 SJGNt SLR "11) 0 a. 

,I 0059 SIGNS · BL.R 1.u 1'+ 
0060 SIGN/ BLR 1.U15 
0061 BIN** BL.R 4116 i. 0062 SIGN# SLR LH17 
0063 ~INI# SL.R l.f.118 
006• SQRTF BL.R ZU19 :. 0()6~ SINF BL.R £U20 
0066 COSF 81.R q1z1 
0067 TANF BLR "122 
0068 ATANF Bt..R q12J • 0Ut>9 LNF SLR 4U2~ 
0070 EXPF SLR tH2~ 
0071 ABSF BL.R cu20 • 0072 OPO BLR 4127 
0073 GO" BL.R 412b 
007~ LABL B\.R 1U29 • U07!> ASSl BLR LH3\J 
0076 WOGO SLR "ll J. 
0077 WONO BLR tUJ2 

ii 0078 WDLlS SLR •U3J 
0079 WOFOR BL.R 2200 
0080 SIGN• SLR lU.35 

I ooa1 WDTRC Bl.R tU36 
0082 WOCOR Bt..R CUJ7 

0 r::i w a: 0083 WOTRU r3l.R lUl8 . ~~~~ 0084 OIM'5 BL..R 1Hl9 0 <I: z 
z I-!:~ 

0085 NORHX BL.R lU'+O en z:;:: a: 
w 81- :::> 

0086 WOP OZ BL.R tU'+l. w a. en 
• ~~WO 

c( w u I- 0087 WOSTP Bl.R tUQl I- ffi ~en 
z I: w 0088 WOE NO B\.R lU'+l !!! 1- w~ 
a. z en e> 

0089 WOFUN Bl.R lU'+4+ u 0 0 c( 

• ~t=~a: 0090 wosua BLR lU'l5 <::>W 
;:Ea.I: 

w a:: >-1- 0091 ~OREO Bl.A 41'+6 I: 0 z a:: 
1-_ ~ c( ~ 

0092 WOPRT BL..R 41'+7 I- - a:: 
zwoo 201 ~ ~ ~~ 009) WOFMT BL..R tUij9 

19 aa:~zo 009~ WORTN BLR 1U50 o.l2.wo~ 
1s ~ni=~ 0095 ~DOlM Bl.R Ul51 I'<O<Co 17. 1-1->-0::~ Ol'tOA !•lft,,,_r,M ,.., "" u. Cl: ~:i .. · · ~moo •v7v 'i',flJv\11"'! CU..,f'\ f<t4.;,116 

16 ~~Q~~ 0097 WDEQU 8L.R IH5J 
15 t8tJOi 0098 FLOTF BLR 1U5'+ . wo< 0 o 
14,I uen:x:Cl-

~I'gz~ 
13 1- en <o:: 

~ta:o::o 
12 ~~~~~ 
11,I O~::>O::Q 

, za:enwu 
0 I- 0 a. 

10 ;:: a: I- UlCl 
<oa:: u.Z 

9 ffiwOo<C I Q~~ zO:: 
8;1 en-.ceQ>-

6 ~ Q_ ~o:: 
7 u 0 ~ ~ffi 
6 z ~a: a:a.. -- ~ 0 )fUl 

:::> w z 0 
0 6 WI-
o I: 1-w 
[:;:: ~~ 
~ ~ S:en ,. . ' 



J 

• a1 
VU9~ FIXr SL..R tU5!) 
0100 EQUl6 BL.R lU56 
0101 OONTl Bl..R LU57 

< 0102 FCW> SL.R 4156 
ui r· ()10,j !MOPCH 9L.R IH59 0 ll. 
:j . ~ ~ 0104.J WOCAL BL.R LU60 ~ z J: 

<{ ll. 010~ BCOMP BL.R LU6l c 0:: ...J 

~~ A 
>- (JJ 0106 BLAND SLR LH62 ~ ~ c w <( .,... .......... euR SLR 1"163 'o: ... 

r~ """' IJJ -
ll. lJ.. I: 0108 00$1 BL.R 'U66' 0 ll. 

z 0109 I02t1 BLR t.J165 11 
0 
iii 

0110 WOPRG BLR ''166 > 
i5 

0111 AOOOO BLR 11ov 1119 G TYPt: SWITCHING FOR BINAKY OPERA TOH~ 
0112 eoooo Sl..R LJOOO 4v08 G A.RI TH ROUTINE ii Olll coooo BLR 1.4010 "015 G ASIGN ROUTINE 
011&f SLR C0009 C0012 
011~ EOOOO SLR 4050 qo1q G CONTROL IN SCANNER • 0116 FOOOO BL.R ijQ2'4 "v29 G CONTROL IN FUNCTION CALL. 
0117 BL.A F0004 
0118 HOOOO EQU 0000 G HSR BAND ii 0119 OFF 9000 
0120 *•• UFF •* OFF 9001 
0121 *•• uFF •• OFF 9002 ·!I 0122 *** UFF ** 8L..R HOOlJ HOJ97 012 
012l ••• vFF •• BL.R H001tl H0090 012 
0124 •** JFF •• BL..R H011~ H0190 012 • 0125 *** OFF •• Bl.R HC111 H0195 012 
0126 *** OFF •• SLR HOOOo HOOl 1 005 

• 0127 *** OFF •• HW01 EQU H0118 
Ul28 *** OFF -· HOl2 EQU 0001 
0129 *** OFF •• HDW:S EQU 0025 
OlJO ••• OFF *'* OFF 8001 t OlJl ••• .JFF ft* OFF BOO' 
01J2 ON QOOO 

0 ci w 0:: 01J) ON 9001 I- w :I: w 
• ;-zt-l'l u13q ON 9002 : 0 <:I: z 

z I-!::~ 
OlJ5 BLR HOOOl H0v96 005 IJJ z ~ 0:: 

w 81- ::> w a. IJJ 01)~ BL.R H0102 H0197 005 0:: z w 0 'I l!l-u 
H0011 : < ~ x ~ 0137 HWDl E<JU ~~WW 

!:!! I- Iii~ 01.38 HOt2 EQU 0000 a. z IJJ Cl 
uo0< 01J9 HOWl EQU 0021 .Fh <{ ::i w OH~O ON 8001 ::Ea.I 
w 0:: >-1- ouu ON eooi :I: 0 z a:: 

I ~~~" 014.f.2 IOOOO Bl.R lJOu 1J99 G ASM.1. OP T AtjL..fS zwoo 
2C' ~ ~ ~~ OU~.l BL.A 10025 1007) ::i a:: IJJ ·o 

119 u 0 0:: zz 01'+,. JOOOO Bt...R 1700 1739 c; MACKO TABLES . o,wo< 
o o:x:-::E 

014+5 Bl.A JOOO!:I I 18 IJ) Z t-1- W 
-<O<o 

1'7. t1-~Q:'...,. l\tltA 1JArl.l"\n .. .., .....• "'"""'· \ 

,.. not' .Te<O o A l\.U'\ ·- f' aon " ~Ar• 1 .. .: t.:. ·· · ~woo .., . .., ..... 
"-VVVV c:.wv vc.vv \JI I I'\ 4 ,,. t c;.n D""''""" "'l"'\"lol 4t1"-""'""' 

16 ~ ~Q ~~ 01~7 6L.R KOOOO K0v05 005 
15 1-UtJOz 0148 a LR K0081 K0U86 005 ~g<uo 
141 ~IJJ:x:Ci= w-Uz 

i 13 0:: ~~ <~ 
~t::o::o::o 

I 12 ~~~&~ 
"I o~::io::o zo::IJJLLlu 

o 1-oll. 
10 t=o::t-CllO 

<oo:: IJ..z 
9 ffi woo< I orJJ..:zO:: 
8 iii :J_ 0:: Q>-

5~ ~ ~Q'. 
7 u 0 ~ iffi 
6 Z~o:: O::ll. 

s.t - ~ 0 ~Ul 
::i w zo 05 Wt-
O:x: 1-w 4 
fu ~ ~~ 

3 ,,: :z ~ IJJ 

• 



r~-------------------------------------------

a 
II' 

0149 

ct J ~ . UlSO 
01;,1 

• 0 0152 

~ r~ 0153 
::i • ~ ~ 015" z z I: 
- <a.. 0155 Q Q:'. ..J 
LL1 ~ W 0156 t • ~ ~ 9 , n: _] u157 a:: (/) -
fl. IL I: 0158 0 Q. 

:9 0159 
0160 
0161 

t 0162 
016' 
016" 

• 0165 
Olc6 
0167 
0168 • 0169 
0170 
0171 

I 0172 
0173 
0174' • 0175 
0176 

) 
0177 
0178 
0179 
01&0 • 0161 ••• (,) 182 *** 0 ci Lil n: OUJ' ••• l-L1Jl:LIJ I 1-z~· o u 181.J *** 0 < :i: z 

z I- t ~ 
018~ *** (/) z :i:: a:: 

~8~~ 0186 ••• a:: z Lil 0 I ci-u 0187 *** 
<Lil I-
1-ffi!:il!] 

~~iii~ 0188 *** ll. z (/)CJ 

0189 *** iJoO< 
• ~i=~a:: 0190 *** <:::>Lil 

::i:ll.l: 
LIJQ:'.;,.1-

0191 *** :i: 0 z Q:'. 
I- IL<:::> . z IL 0192 *** I- - Q:'. 

I z Lil o o 

20. ~ ~ ~~ 019l :::> (/) • 
19 un:a::zo 019'-' g~~Q~ 
18 (/) z t-1- ~ 019~ -<O<o 
..... ~1-:..0::_ (\ l ~, .... 
,, . ~moo .., .. .,...., 
16. ~~~~~ 0197 
15 1-ut;Oi 0198 ~g<uo 
141 ~(/):i:C-

~:rgz~ 
13 1-(1) <a:: 

~ta::a::o 
12 ~~~~~ 
11 I O~:::>ll::Q 

Za::(f)LLIU 

10 g ~ 8~c 
g ~ 0 ~IL~ LiJLll 0 I Q(/)j-'.zll:: 
8 iii :::i_ Q:'. Q>-

~~~~a:: 
7 u 0 ~ ~ffi 
6 ~ ~ ~ ffiO. 

sf u a_lO 
:::> ~ zo 
0 0 Lill-

4 0 :i: I-Lil 
~ :i:: t::i: 

3 ~~~~ .. 

OFF 
OFF 
JFF 
UFF 
OFF 
vFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

•• •• 
** ** •• 
** ** •• •• 
~· •• •• 

LOOUO 

N0001 
00001 
POOOO 

QOOuO 
~0000 

RWDl 

SLR 
9LP 
'3l..P 
:;L..R 
~LP 
il..R 
'3L.R 
6L.R 
BL..R 
SLR 
SLR 
SLR 
BLR 
BLR 
BL.R 
EQU 
J3LR 
8L.R 
BLR 
BL..R 
BL.R 
Bl.R 
6L.R 
9LR 
BL.R 
BL.R 
BL.R 
BLR 
8LR 
BLR 
EQU 
OFF 
OFF 
OFF 
BL.R 
Bl.R 
BLR 
SLR 
BL..R 
SLR 
BL.R 
EQU 
OFF 
OFF 
ON 
ON 
ON 
~i..R 
BL.R 
BL.R 

K016:> 
!(0050 
KOll" 
K0ul8 
r(010J 
i<Oo,.t 1 
~('125 
K0009 
KOOQ~ 
K0176 
K0062 

1280 
L..000'4 

fl031 
1550 
0400 

Poooo 
P0081 
P0165 
POOSO 
POll'4 
P001S 
POlOJ 
P0041 
P0125 
P0009 
P009~ 

P0178 
P006d. 

1000 
080<.J 
9000 
9001 
900~ 

R0018 
R0011 
R0102 
R0107 
R011l 
R0106 
R0111 
R0102 

8001 
8002 
9000 
9001 
9002 

ROlO.i. 
R0002 
ROlOl 

K0170 005 
}\0055 005 
KOllJ OOt<, 
K0v2.3 005 
K0108 005 
K0v46 005 
t\0130 oos 
K0o1'4 005 
K0Q99 005 
K018J 005 
K0067 005 

1282 G 
L0006 

'4039 G 
1599 G 

POo05 005 
P0086 005 
P0170 005 
P0055 005 
P0139 005 
P002l 005 
P0108 005 
P0046 005 
P0130 005 
P0017 005 
P0099 005 
P018J 005 
P0067 OOS 

G 

10t.i5 G 

R0090 012. 
R0095 012 
R0186 012 
R0191 012 
R0197 012 
R0190 012 

ROl.96 005 
ROo97 005 
R0198 OOS 

G 

PROCESSING OF ~ABELS 

INPUT ROUTINE 
HEADER CARO lNFORMATIO~ 
PRINTER BAND - COMPILED INST~UCTION~ 

SUB~OUTINE ENTR~NCES TAdLE 
RPU SANO - OBJECT DECK 



j 

• a~ 
V.L9Y RWl.i.l. E:YU t<OlOc 
OlOO ON 8001 
0201 ON e004! 

< f < 
0202 soooo BL.R Ll0'4U ~u'-'9 G SENu ROUl'INE. 

(I) 0 a.. 020' BL.A S0001 SOiJ02 
:i • ~ ~ oaoq BLA $0004 z z J: 
- <(a.. 0Z05 TOOOO Bl..R 1050 1096 G CON~TANTS FOK iJ l Vii T a a: ..J 
l&J ~ I.LI 0206 Bl.A Toooo ... a I a: a 
z ·. !!l -s; n"'ll.n.• vOOOO ei..R iiu&v i+OeS fl ASM4' ROUf iNt:: ii'.-

r~ 
..., .. u, 

III -
D.. lJ.. J: 0201 BL.A V000" 0 a.. 

z 0209 woooo SLR 1750 175'4 G NAMES OF LIBRARY PACKAG~5 0 • iii 0210 xoooo SLR 1150 117l G PROCESSING OF FORMAT STH.INGS > 
6 0211 zoooo BLR 1420 1519 G SCRAMBLE TABLE FOFt SRCH ROUTINE 

0212 50001 BLR lU81 &H86 G CONTROL lN PUNCH ROUTI~t. ASM5 • 04t13 90000 BLR 2201 2211 
Oll'+ BLR 0000 0001 
0215 0000 688 ) JO 4114') 00442 0000 LOL NORMX ~ME 

•• 0216 oov1 dBB .J HH HHHH HHHH 0001 CON HMHHH HHHHH G USED IN TESTING ENO Of' uo LOOP 
0217 Bl.R 0100 0110 010 
0218 J110 asa J 00 0100 0100 0110 JMP 0100 G IN CASE MACHINE HAS HSR INTERRUPT • 0219 FtANO BLR 1190 1229 G OPERAND STACK 
0220 BLR 1185 lJ.89 G PROTECTION ON BOTTOM OF OPERA NO STA<;K 02,1 11&5 ddB tJ 02 't098 sooo 1lti5 CON 02409 85000 G CONSTANT ZERO • 0222 1lt)6 aae 'J 02 ~098 sooo 1186 CON 024'09 85000 G CONST4NT ZERO 
0223 11b7 ttBB 

,, 
02 '+098 5000 1187 CON 02409 esooo G CONSTANT ZERO \A 

0224 use dBS v 02 '+098 5000 1188 CON 02409 85000 G CON.STANT ZERO , 
022~ 11b9 tt8B v 02 4098 5000 1189 CON 02409 85000 G CONSTANT ZERO 
O'l2e 1190 sea 0 02 "09S 5000 RAND CON 02qo9 85000 

:• 0227 MOOE. SLR 1520 15Ll9 G MODt.. STACK 
0228 OUMMY BL.R Ll08tS qo99 
0229 l+UCS8 d8S \) 00 0000 0000 qoas CON 00000 00000 G DUMMY 00 VARIABLE IN l•O Ll!ST 
02JO 44069 BBB \) 02 1208 B9ee l4089 AL..F *I* • 0231 l.6090 dBB u 69 •U:S5 0000 4090 CON 691.llJ 50000 
02~2 ~091 ass J 00 0000 OOOH ij091 CON 00000 OOOOH G APO.STROPHE 

0 wa: 02,l .. 092 BBB u 00 0000 0000 4092 CON 00000 00000 I- :r w 

10 I- 0 
OcJ'J OOFO EQU &409J G SPE(;IAL.. L..PRt:.N *HlCH tNOiCATES t:.A'fKA RPKt.N :r z 

z I- w 

02J5 4U98 05 0000 Ll.098 05000 00000 
- a: ass 0 0000 CON III :=:a: 

!ti ~ ~ 02J6 4+099 dBB \l 00 0000 0000 ijQ99 CON 00000 00000 G CON~TANT ZERO a: z w 0 I l!l-u 4'096 00000 
<( w I- 02J7 aes 0 05 0000 0000 4096 CON 05000 1-ffi?j1I1 
z :r w OcJe KONl EQU U097 G CON~TANT 1 !!.! t-ui~ 
0.. z III l!J 

02J9 ~OY" ass 0 05 0000 0000 409~ CON 05000 00000 u 0 0 <( 

- ~i=h <:::i w 02~0 KON2 EQU U095 G CONSTANT 2 ~ 0.. :r 

a~~ 021+1 SCAN1 EQU EOOOO 1-_ ~ <(~ 
02"2 $ EQU T0014 · .. i ;;;~o 

• W:ru.Z 02"3 EQU T002"' 12C1 ~ t- .< • 19 aa:~zo 02(J'l OBIN& EQU T0002 oQ.wo~ 
o o:r-~ 

Ocs+!:> COt\0 EQU TOOOl 18 IIIZl-1-w 
; J: < 0 <o 

17 1
• 1-1->-0::z 02~6 v lo zmoo 

" 16 u.~Z 0..o.. 0247 x o:::iQ o:::::i 
15 1-UtJOz 02 .. e TASL..E OF FORMATS o..O<U I [iiO 0 14 UIIl:rOi= 

w-uz 
• a:I:::i<(<( 

13 111 1-IIlo::O:: 
:r!::a: 0 

12 ~~~~~ II. O~:::iO::o 
za:IIILLlu 
o 1-oa.. 

10 i= a: 1-U'lO 
<oa:u.Z 

9 ffi 111 o o< I olilt-'.zO:: 
8 iii :J a: 0)-

7 5~~ ffio:: 
uo ~ iffi 

6 ~~~ ffiD.. 

5-:,t 
u o..lfl 
:J w zo 05 WI-

4 o :r 1-w 

lE::: ~~ 
3 ltlz :i:III 

:a 



• 

• 
• 

'"t4'1 
.0250 
0251 
0252 
02~l 
025'f. 
0255 
0256 
U;!,7 
0258 
02~9 
0260 
0261 
04t62 
026) 
0264 
026!1 
O'o6 
0267 
0268 
0269 
02.70 
0271 
0272 
0~73 
027~ 
Oc7!> 
0276 
0277 
0278 
0279 
0280 
0281 
0'82 
028, 
oas~ 
0285 
02&6 
oia1 
0288 
Ottt;9 
0290 
0291 
0292 
Oc93 
029u 
0295 
0296 
0297 
0298 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
)( 

x 
x 
x 
x 
x 
)( 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

I~FOR~ATION l~SlOE TH~ COMPILER IS TM~AftO IN 
TWO PRINCIPAL FORMATS• ON~ FOR T~E ~YMBOL 
TAB~E ENTRIES IN THE SCANNER, ANO ANOTHER FOR 
GENERATOR co-ROUTI~E. 

KM AA.AA L..LL.L 
WHEKE L~LL IS A LINK TO THE NEXT SYMBULt 
FOR SEARCHING 

K EQUA~S 01 SIMP~E VARIABLE 
M IS 01 NO MEMORY ASSIGNMENT A~ YET 

AAAA IS 0000 
M IS 11 ASSIGNED AAAA lN UNIWU~ 

STORAGE. 
M IS 21 EQUIVALENCEOt NOT yEl 

ASSIGNED, AAAA IS LINK TO 
OTHER MEMBERS OF THE 
EQUIVA~ENCE CLASS 

M IS JS ASStGN~O AAAA lN COMMON 
M IS 41 A FORMAL PARAMETERt WHOS~ 

SUBROUTINES ARE ASSIGNED 
AAAA• AAAA+l, ANO AAAA+2 
IN UNIQUE. 

M I~ Sa THE SYMBOL IS A 10·0IGIT 
.CONSTANT. IF AAAA I~ O• 
THIS CONSTANT HAS NOT BEEN 
~EEO~O IN O~JECT PROQRAM 
YET, ELSE IT l~ ASSlbNEO TO 
LOCATION AAAA IN UNIQUE. 

K EQUA~S JI ARRAY 
AAAA ~INKS TO THE DIMENSION T~B~E 
ENTRYt M IS IGNOREOe THE OlMEN~ION 
TABLE HAS N+l ENTRIES IF TH~Rt ARE N 
SUBSCRIPTS TO THIS ARRAY. 

AAAA+ot 
AAAA+11 
AAAA+2t 
AAAA+31 

3 M 8686 RRRR 
0 0 TTTT SSSS 
0 0 cccc 0000 
0 0 CCCC 0000 ETC 

SSSS IS LINK uACK TO SYMBOL TAB~E 
r Nlf~Y 
CCCC WORDS, IF PRESENT, ARE LIN~S TO 
~ ... ~ .... .t'~~l • -~· ... r-a.."T'rll\ .... ,.. ........................... ,... ,,, •• c.: 
~TMDV~ •~a~~ ~N•n'e~ ~un ~UN~•A~•~ 

rEXCEPT FOR THE LAST OIMENSlON) 
TTTT IS THE TOTA~ LENGTH OF THE ARRAY 



• 
11 

• 
• 
• 
• 

04'9._ 
o.>oo 
0,01 
0.)02 
0)03 
O)Oq 
0305 
0306 
,... ........ -
"""'V' 
0J08 
0)09 
O:J10 
0.}11 
OJJ.2 
OllJ 
0.)l.~ 

0,15 
0.)16 
0317 
OllB 
OJ19 
0320 
U.J21 
0'22 
0.)23 
0)2'l 
0325 
0326 
U.327 
034a8 
0329 
0.3JO 
0.)Jl 
0.))2 

0)33 
0.),:54 

O'J5 
0.)Jt) 
03.)7 
OJ.38 
OJJ9 
0)40 
0)41 
03z+2 
OJ1.tl 
0)44 
O'q.5 
03ij6 
0347 
0)£+8 
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x 
x 
x 
x 
x 
1( 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
)( 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
)( 

x 
x 
x 
x 
)( 

)( 

x 
x 
)( 

)( 

M IS 01 NO MEMURY ASSIGNMENT HAS 
BEEN MAOE AS YET, 6B~B I~ v 

M I$ 11 THE ADDRESS BBBB IS FOH 
A(lJt I,£. THE FIRST CEL~ 
OF THE ARRAY, IN UNI~U~ 
STORAGE 

MIS 21 EQUIVALENCED ARRAY A(R~RR)t 
BBBB i~ LINK TO OT~f~ 
ELEMENTS IN EQUIVA~ENC~ 
CLASS 

M 15 31 SAME A~ M EQUAL TO l EXCEPT 
COMMON STOR~GE 

M IS QI FORMAL PARAMETER, SA~E 
ADORES~ 15 STORED IN B~B6 
OF UNIYUE STORAGE• 

~ ~QUALS 51 LA~E~ 

AAAA 1~ THE AS~lGNMENT IN 
PROGRAM STORAGE. 

M IS 01 UNASSiijNEO AS YET• 
M IS 11 TEMPORARY ASSIGNMENT FOR 00 

LOOPS. AAAA LINKS TO AN ITEM 
IN LLISTt 

AAAA+OI 02 TTTT XXXX 
AAAA+lt SS SSSS ~LLL 

WHER~ XXXX IS LLIST LINK• 
TTTT IS TEMPORARY A$$1GNME~l 
OF THE LABE~• SS SSS5 IS 
LIKE A PERMENENT SYMdO~ 
TABLE ENTRY FOR ~ASE~St ANO 
LLLL IS A LINK BACK TO THE 
SYHBO~ TAB~E ENTRY~ 

r-1 IS 21 AAA.A IS THE ASSIGNMENT FOR 
THE LAt:iEL.. 

{ EQUA~S 6a FUNCTION 
M IS 21 ASSIGNED AAAA IN PRO~RAM 

STORAGE 
M IS 51 ASSJGNC.O AAAA• EXTt.RNAi,. 

REFERENCE 
M IS 91 SPEClA~ OPERATOR FOR SCANNER 

ONLY 

WORO 
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0 <I L/J 
z I- t: a: 
Ul z ~a: 

t:J 8 ~ ~ 
a: z L/J 0 I CliiiUt-

i : a: ~Ul L/J L/J 
Z I ·LIJ 
!!!t-LiJa: 
a.. z Ul Cl 
UQ~< 

.L/Jt-a:a: a:< ::J L/J 
: ~ D.. I 

L/Ja:>-t-
I 0 Z a: 
t-: ~ < ~ 
I- - a: 
z L/J 0 0 I LIJr:1.1..Z 20 ~I- .< 

19 Ba:~z 0 
o.e.woz 

18 ~~~j::~ 
i<O<Co 

17;1 t-!:::~!!:'.7 
(ij"'Uo 

16 1.t..~Zll..a.. 
0 ::JQ o:::::i 

15 1-UtJOz 
!!:8<Uo 

14!8 ~!!!G~j:: 
13 a:~~<~ 

~!:::a: a:o 

12 ~~~~~ 
i HI oz:::ia::o 

z~uiLLJu 
0 I- 0 a. 

10 j:: a: t-UlC 

g ~ 0 ~LL~ 
LiJLIJ 0 e QUlf-'."zll'.'. 

81 iii ::i_ a: Q>-
5~ ~~a:: 

7 uo~~ffi 
6 Z~a: O:Q. 

-~O~U) 

sl ::J ~ z 0 
r 00 LIJt-

4 0 I I- L/J 
~ ~ !:::~ 

3 ~~ ~~ ... 

~~ .. ··-~ "-~ -- -~ -

UJ'49 x 
0)50 ( 

O.l51 x 
UJ54! x 
0353 )( 
0.)54 )( 

0'55 x 
0lS6 x 
OJ57 x 
U.>58 x 
0)59 )( 
O.Je,O )( 
0)61 x 
0,62 x 0)6, x 
OJ64 x 
0)65 x 
Olo6 )( 
U.So7 x 
0368 x 
Ol69 x 
Ul70 x 
0371 j( 

0)72 x 
0)73 x 
0>7~ x 
0~75 x 
0~76 x 
0377 x 
OJ78 x 
0'79 x 
0.)80 x 
0381 x 
0.382 x 
0)83 x 
OJ84 x 
0,85 x 
0.:S86 x 
0387 x 
0JS8 x 
OJ89 x 
0)90 x 
0391 x 
0.)92 x 
OJ9l x 
0)9~ x 
0.)95 x 
0396 x 
OJ97 x 
0J98 )( 

KM AAAA lS coot FOR OPERATOR~. 

IN ~~UlvA~ENCE ~OOPSt A SPECIAL MEANING I~ 
GIV~N FOR K EQUAL TO 9, WHEN M AAAA I~ A 
CHA~GE JN REFERENCE POINT OF THE EQUIVA~ENC~ 
~oop, P~us ~oooo. 

GENERATOR CODE FORMATS 

K T SSSS COO? 

FOR OPERANDS• p IS THE aJaN• 0 PLUS• 5 MINU~ 
T IS THE TYPEI 0 FLOATING, 1 lNTEGERt 

2 UNSPECIFIED 

K EQUALS O& SIMPLE VARIABLE• O~ 
A CONSTANT <IF C IS~) 
PERHAPS A HAPPY ARRAY. 
SSSS IS A LINK TO THe 
CORREsPONOING SYMSOL TABl.E 
ENTRY. 

K ~QUA~S 11 COMPUTED RESULT IN RA 
K EQUALS 21 INDEX REGISlER 1 

( 00 \/ AtU ABLE > 
K EQUALS 31 ARRAY 

SSSS LINKS TO JIHENSlON 
T~BLE ENTRY Wh~N THIS AR~AY 
IS SENT FROM SCAN• ANO THE~ 
AFTER THE SUBSCRIPT FOR THE 
ARRAY 15 PROCESSED• SSSS 
LINKS TO AN ENTRY ON THE 
ARAS LIST.SEE ROUTINE A FOR 
THE FORMATS IN ARAS. 

K EQUALS ~I TEMP STORAGtt 
SSSS I~ THE ~S~IGNMENT IN 
UNIOUE. 

K EQUALS 51 LA~EL 
HERE SSSS IS A LINK 10 THE 
CORRESPONDING SYMBOL TABLE 
ENTRY, 

K EOUALS 61 FUNCTION 
SSSS IS LINK TO SYMBOL TAB~E 

K £QUAL.S 71 SPECIAL 
IN THE OPER~NO STACK THIS lS 
r'A~,a-T9WI!!"~ ;1~t*I"\ ,_,...D •t'l.I 
.;JVMt. I 1n1;..;1 U.;JC.U r vn "'" 
WITHOUT A SUBSCRIPT 

~ EQUALS 7t Bt OR ~a OPERATOR 
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a 0400 
01401 

.( 0402 
ui r~ 0403 0 a. 
::i :I u • 

c~ oq.oq. 
~ z I 

<(a. 0f.t05 a a: ..J 
LI.I > I.LI Of.4.06 t .J• td 9 

~· 
~ It :J uqo7 

a. LL I 0'4-08 0 a. 

• 01409 
0"10 
0411 

:1 
O'l12 
0£Hl 
04114 

:t 
Oll15 
O•H6 
oq.11 

• 0418 
04 l.9 
0420 
oq.21 :. 0422 
u .. ,, 

• 042" 
042~ 
oq.26 

• 0427 
04,8 
0429 

a 04JO 
O'+Jl 
04J2 

0 ci w a: O'+J) I-WI W 
,. 1-zf--C 

01+)4 l 0 <I z 
z I- t:: ~ 

04)5 Ill z::: a: 
w 81- :::> w a.. Ill Oc+J6 

• ~~WO <( w u I- 04)7 I- ffi ~Ill 
@ ~ ui~ 04)8 
a.. z Ill(.!) 

04J9 u Q ~ <( 
• Wl-0:0: a:<(:::> w 0440 ~a.. I 
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04i41 I 0 z a: 

~ ~ <( ~ 
014142 I- - a: 

., zwoc WI LL Z 044) 2C;! ~ 1- _< 

19 aa:~zc 01+;+4 o.e.wo~ 
18 ~~~j::~ 041+!> -<O<c 

·-· :i:1-->-0'.'._ 0446 u, .-:zmo' 
16 LL~ z II.~ 0'4'47 0 ::>Q Q'.::> 
15 1-utOz 0448 a..O<U e iijC Q 14 UlllIO-

Wj;Uzl-
13 0:1-~<~ 

~t::a:n::o 
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, za:lllLLlu 
10 g ~ g~o 

<oa:LLZ 
9 ffi woo< :1 cllli-:zO:: 
8' Vi:::> a: 0>-

~~~~a: 
7 uo~:d5 
6 ~~a: 15a. 5,, u 0 a_(/) 
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Ccj WI-
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KT sss~ IS THE SAME AS THE 
SYMBOL TABLE ENTRY KM AAAA• 
KT tS THE PRIORITY OF THE 
OPERATOR. 99 MEANS ACTION 
FOR THE OPEAATOR lMMEOIATE~Y 

UPON ENTRY TO GEN• 98 M~ANS 
THE OP~RATOR 15 A UN'RY 
OPERATOR. ELSE T EQUAL TO 
lt 3t 6t OA 8 MEAN$ 
IMMEDIATE ACTION eEFURE 
ENTERING ON THE OPERATOR 
STACK CSEE GEN CONTROL> 

RES~RVEO WORD COOES WHl~H FOLLOW GIVE THE 
SYMdOL TABLE ENTRIES FOR ALL RESERVED 
IDE~TIFIERS ANO SPECIAL CHARACTERS• 
TOGETHER WITH A SYMBOLIC REFERENCE 
COR~ESPONOING TO THE ASSEMBLY LISTING OF 

RESERVED 
lTEMI 

I 

• • s 
I 

' + 
fl 
( 

) 

I 
NO 
l.. I ST 
CORE 
TRACE 
TO 
THROUGH 
GO 
ASSIGN 
IF 

>)>FORTRAN( ( ( 

WORD COOES 
CODEI SYMSOLICI 

x r"jQ 

99ijlOS0000 99 SIGN& 
99ij10~0000 99 SIGN
aq~l 150000 e~ SIGN/ 
9941010000 99 SIGN~ 
9941110000 99 SIGN• 
7lq1140000 7J SIGN$ 
7000000000 70 0000 
7841130000 7d SIGNt 
99ijl050000 99 SIGN& 
9941170000 99 SIGN# 
99ij1010000 99 SIGNI 
7000000000 7U 0000 
7l~11UOOOO 7~ SIGNS 
69~1320000 69 WONO 
69~1330000 69 WOLIS 
69ij1J70000 6~ WOCOR 
69ij1J60000 69 WOTRC 
69ij0500000 69 SCANl 
99~1J80000 99 WOTRU 
99~1J10000 99 WOGO 
99~1JOOOOO 99 ASSl 
99~1070000 99 WOIF 
99~1000000 99 wooo 
09qosooooo 69 scAN1 
98~1~10000 9i WOPOZ 

X CONTINUE 
X ~AUS£ 
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• 04t.t9 

~J~ 0450 
0451 

• 0 01452 .. r· (I) 0 D.. O'l5J 
::) . ~ ~ 04514 z z :r 
- < D.. 04+5~ a ir-' 
l&I >- w 

0'+56 !;-. !!1~9 

~-
ii: J 0457 Ill -

ll. IL :r 
0"58 0 D.. i. 04S9 
U460 
0"61 

• 0462 
046;, 
0464 !. 0465 
0406 
0467 

-9 
0468 
04t,9 
0470 
0~71 • U472 
047.l 

• Uf97~ 

0475 
0476 
0 ... 11 *** OFF ""* • 0'+78 *** OFF ... 
0479 *** OFF ** INCRl 
0480 ••• vFF •* "1EMLL • Oij.al *** \JFF •• ME.ML! 
048l ••• OFF •• MEML.2 

0 ci w It 0483 *** QFF ** 1
1-wIW 
I- z I- c 0484 *** OFF •* MEMU2 " 0 <:I z 
z I-!::~ 

0'l85 ••• OFF •• Ill z ~It 
w31- :J w a. Ill 0486 *** UFF ** I ~~WO < w u I- 0487 ••• OFF •• DON I- ffi ~Ill 
z :I w 0468 *** OFF ... TWOb !:!! I- u.i~ 
a. z Ill Cl 

0489 ••• OFF •• TH REF uoO< 
• ~~h < :J w 0490 *** OFF ** NINt.F ::li: a. I 

w It>- I-
0491 *** OFF ** FS :I 0 z It 

'": ~ < ~ 0492 ••• UFF •• ACC I- - It I zwoo 20' w :I u..z 01.4-93 ••• OFF ... TYPt:: ' ::li: I- < 

19 Bir~zc Ott.94 ••• OFF ** AVAIL o.!2.wo~ 
C OI-::li: 

0'+95 *** JFF •• BANO 18 Ill z I- t- UJ 
: I<O<Co 

·-· '1->-ll:'._ 
0 ... 96 *** 

t'\11"."P ......... .. j "' ~ I I'\, ..._ ., , ~mo5 'Jrr ....... "'Jt.LVt,, 
16 ~~Q~~ Ott.97 *** OFF •• ~0Ll5 
15 1-utJOz 0£1.98 *** vFF ** ~OMT ~g<uo 
14. ~lll:tOf: 

WJ:~Z<( 
13 It I-Ill <a:: 

~!:lra:::Q 
12 ~~~~~ 
111 O~:JO:::Q 

zirlllWU 
o 1-00.. 

10 ~ ir 1-U>O 
<oir u..Z 

9 ffiwOo<C I clllt-"z0::: 
e' iii :J ir o>-

~~~ ffia::: 
7 u 0 ~ ~ffi 
6 z L'.ir a:a.. 

sf 
- ~ 0 If(/) 

:J w zo 
0 5 Wt-

4 0 I 1-w 

h~~ 
3 ~~~Ill ... ' " 

OFF 9000 
OFF 9001 
OFF 8001 
e:ou 0007 
8L.R 2100 2J99 
EQU 2099 
EQU 2279 

EQU 2,,.00 
SLR 2ij00 J999 
BLR 4200 4999 
EQU BOAC 
EQU BlAC 
EQU B2AC 
EQU B3AC 
EQU BliAC 
E.QU 95AC 
EQU 86AC 
EQU B7AC 
EQU B8AC 
EQU -~·,,_ 

tj':.f "'-
EQU elOFC 
EQU ~lFC 

)( 

)( 

)( 

l( 

x 
x 
x 
~ 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

G 
G 
G 
G 
G 
G 

STOP 98~1420000 9a wDSTP 
END 99~1 .. 30000 9~ riOENC 
~UNCTION 99~1440000 99 WOFUN 
SUB~OUT1NE 99~1450000 99 WOSUH 
REAu 9941460000 99 NORED 
PRI.~T 99£4.14"70000 99 WOPRT 
FORMAT 99~1490000 99 WOFMT 
RETUR~ 99ij1500000 99 tORTN 
DIMENSION 9941510000 99 WDOIM 
COMMON 99~1520000 99 WDCOM 
EQUlVLENCE 9941530000 99 WOEQU 
SIN 98ij1200000 98 SINF 
COS 9841210000 98 COSF 
SQRT 98411~0000 98 SQRTF 
TAN 98q1220000 98 TANF 
ARCTAN 98q1230000 9ij ATANF 
L.N 98ijl2~0000 98 LNF 
EXP 9eq12soooo 98 EXPF 
ASS 98ij1260000 98 ABSF 
FLOAT 9B~15qoooo 96 FLOTF 
FIX 98ijl5!0000 98 FIXF 
PUNCH 99"1590000 99 WOPCH 
CAL~ 99ij1600000 99 WOCAL 
NOT 98~1610000 98 BCOMP 
OR 79ij1o30000 79 BOR 
ANO 80~1020000 8U BLAND 
CAROS 69~1660000 69 WOPRG 

INTERLACE FOR CORE PROGH~MS 
POO~EO MEMORY AREA 
MEML..1 l S MEMLL. - 1 
AREA BETWEEN MEHL~ ANO MEML~ IS us~~ ru~ 
OVERLAYABLE PROGRAM 
TOP OF POOLED MEMORY 
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• -.. 

~L 
0~9Y *** OFF ** OIVSS EQU B2FC 
o~oo *•* OFF ** OOTAG EQU BJFC I O:>Ol *** OFF ... OOVAR EQU B'4FC 

< 0~02 *** OFF ** INCRE EQU B5FC 
Iii r< 0503 *** OFF •• tWORD EQU 86FC 0 a. 
:i • u • 

Q!>O~ ••• OFF ~· LAST EQU 87FC a~ 
~ z:r 

0~05 *** OFF .ttt* LEVEL EQU BSFC <( a. 
a It: ..J 
II.I ~ II.I 0506 *** OFF •• NEXTC EQU B9FC r- -- 1111 It: q 

~-
~· ... u:.01 ..... OfiF *• EXif i EWU et Fe Q. ..J 

er:: IJ) -

a. 11- I 0::>08 ••• OFF ** EXIT2 EQU B2FB 0 a. 

0~09 ••• OFF ** EXITJ EQU B'FS • 0510 *** OFF ** f".XIT4 EQU BijFQ 
0511 *** OFF ** EXlT5 EQU B5Ftl 
0!'> 12 *** OFF ** EX1T6 EQU B6FS • O:>ll *** OFF •* EXIT7 EQU B7Fi:j 
O~li4 ••• OFF ** EXIT8 EQU B8FB 
0!;15 *** OFF •• EX1T9 EQU B9FEJ :1 O!>U> ••• OFF •• GENX EQU BOF~ 
0517 ••• OFF •• NNUMS EQU BOAG 
U!>18 ••• OFF •• NZONS !QU BlAG • 0519 *** OFF •• NOT AG EQU B2AG 
0~20 ••• OFF •• OHOL.O EQU 83A\.J 
0~21 ••• OFF ** ~IWORO EQU R'IAG • 0522 ••• OFF •• OLDLC EQU B5AG 
0!>2' *** JFF ** r,TYPE EQU 66Ab 
05214 *** OFF •• PARl EQU B7AG 't 0525 *** OFF ** PARi EQU B8AG 
0!)46 ••• i.;FF •• OARJ EQU B9AG ,. 0!>.27 ••• OFF •* MEt-fU EQU BOAH 
0528 ••• OFF •• RWORD EQU Bl AH 
0~~9 ••• -.,.1FF •• SCANX EQU B2AH 
05~0 ••• OFF ** SCNXX EQtJ BJAH e O!>:U ••• OFF ** ME:Ml. EQU 9t+AH 
0~,32 *** uFF ** SHFT EQU BSAH 

0 ci w a: O!>JJ .... OFF .... ARAS EQU B6AH • t-w:rw t- z t- a 
O~J'4 ••• OFF •* noOST EQU B7AH 0 < :r z 

z I- t ~ 
0']~ *** OFF ** TEMPS EQU B8AH IJ) z:;: It: 

w 81- ::i w Q. IJ) 05J6 *** OFF 41'* LLI!>T EQU B9AH It: z w 0 't l'JiiiUt-
05J7 ••• OFF •• LESW EQU ROF<i 

' . <(It: x 

~~~ill 
!:!:! I- Wn: 05J8 *•* OFF ** TEMPl EQU B1FG Q. z IJ) l'J u 0 0 <( O~J9 *** OFF i' • TEMP2 EQU ~2FG • ~i=~n: <( ::i w O~ltO *** OFF •• TEMP) EQU FUFG :En.I 
w It: >-1-

O~i41 ••• OFF ** TEMP~ EQU B~FG 
:r 0 z It: 
l-11...c::l 
"z 11. 

051+2 *** OFF ti:* TEMPS EQU A5FG I- - n: 

1 
Zwoo 

2C ~ ~ ~~ 05'+' *** \JFF •• TEMP6 EQU ~oFC:I 
19 Bn:~zo 054q ••• OFF ** TEMP'? EQU ~7FG o~wo~ 
18 ~~~j::~ 051.+5 *** OFF '*'* TEMP~ EQU t~dFG -<O<a 
171 ~i-;.-0::'.z 05~6 ••• OFF •• rt.rtF9 EwU 139FG zmoo 
16 11.~za.n. 0~47 *** UFF •* TMPlO EQU eOFH o::i5;Ht:::i 
15 1-UtJOz 0548 *** ~JFF ** TMPll EQU ~1FH ~g<uo 
141 ~IJ):ra-

wiuzl-
13 lt'.1-~<~ 

~tn:a::o 
12 ~ ~ ~ ~~ 
11 I o ~::ia::o 

zn:IJlllJU 
0 I- 0 a. 

10 i=n:t-U'IO 
<on: ILz 

9 ffi woo< 
• olJlt-"zlt: 

8 iii ::i_ It: Q>-
5£ ~~a: 

7 uo ~ :Effi 
6 ?; ~It: ffia. 

u 0 a.Ul sl =>'.'.Jzo 
>i. 0 0 Wt-

4 O:r 1-w 
~:;: ~~ 

3 !::! ~ ~Ul 
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• "' 
U~'+9 *** iJFF ** TMP12 EQLI ~2FH 

~~~ 05!.)0 *** QF_F ** TMP1:3 EQU "'.JFH 
O~Sl ••• vFF ** ~Sf/•5T !QU ~"Fi"i 

• 0 05S2 *** OFF "'* UASW E.GU f'SFH 

~ r~ 0~5} *** OFF ** CHOL..O EQU ~,6FH . , u . 
::> • 0 ~ 055'f. *** OFF ** CRDSW E~U P7FH z z I: 
- <a.. 0!>55 ••• OFF ~* LSW EQU g:1FH a tr .J 
Lt.I >- w 

0~;.6 ••• OFF •• TRStt EwU B9FH !:a. "~g 

~· 
ii: J 0,51 *** OFF ** OSAVE E:QU BO Ab Ul -

a.. lJ.. I: 
Of>~I *** OFF ** NXTCH EQU B1AS 0 a.. 

• 0!>59 ••• OFF *• LC EQU Bi+AS 
0560 ••• OFF ** OOESI EQU B9AS 
0561 *** OFF •* RATOR EQU BOOO 
0~62 *** OFF •• THETA EQU S3A6 e 0563 ••• OFF ** wos EQU B5A6 
0564 ••• OFF •• WO EQU B6AS 
0565 *** OFF ** ALF EQU B7AB • 0566 *** OFF ** CHI EQU B8AS 
0567 ••• OFF ** HHH c 

G THE~E CARDS MAY BE OELETEO IF R65-R89 N~EOEO 

0568 ••• vFF ** OFF 9002 • 0!:>69 *** OFF ** OFF 8002 
0570 ON 9000 
0571 aoouo BL..R 4800 • 0572 BL.A 8000't 
0573 4'tSUO "es 0 00 0000 oooa ~0000 CON 00000 

qe79 G TRANSl.ATE TABL.E - 90CAR0 TO MC-b 
80079 oos 
ooooa G o-o 

057~ 4'801 888 v 00 0000 0000 80001 CON 00000 • 0575 4'802 888 0 00 0000 0001 80002 CON 00000 
0576 '480::5 888 0 00 0020 0008 80003 CON 00002 
0577 48U5 BSB 0 00 0000 0005 80005 CON 00000 • 0578 4806 BBB () oo 0020 000~ 80006 CON 00002 
0579 ~807 aee v 00 0010 0002 80007 CON 00001 
0580 ~808 SBB 0 00 oo:so oooe 80008 CON OOOOJ • 0!>81 "1.810 aae 0 00 0000 0007 80010 CON 00000 

00000 G 0-1 
00001 G 0-2 
ooooa G 0-3 
00005 G o-5 
0000'-* G 0-6 
00002 G 0-1 
ooooa G o-a 
00001 G 1-0 

0,82 '+811 aae 0 00 0010 0003 aoo11 CON 00001 
0 ci LLJ a: 0583 tt.812 aes 0 00 0020 0009 aoo12 CON 00002 r- w :r w 

,. r-zt-O 
0!;8'4 BL.A 8001] .. 0 < :r z 

z r- t:: ~ 
0585 '+8 J.5 88B u 00 0010 0007 80015 CON 00001 Ul z ~tr 

l!l 8 Ii:~ 0586 4816 aaa u 00 0030 0004 80016 CON OOOOl • ~~LLJO < w u r- 0!>87 "817 BBS 0 00 0030 0002 80017 CON ooooJ r- ffi ~ui 
z :r Lil 0588 14818 sea 0 00 0010 OOOH eoo1e CON 00001 !:!! r- LLi ~ 
a.. z Ul (!) 

0589 '+820 SBB 0 00 0000 0009 80020 CON 00000 UQ~< 
• wt-trtr tr< :J LLJ 0590 "l8l1 BBB v 00 0020 000.3 80021 CON 00002 ~a.. :r 

w tr>- r- 0591 '+8'2 BBB 0 00 0000 0002 8004-2 CON 00000 :r 0 z tr 
r: ~ < ~ 

0592 BL..A 8002J r- - tr 
z Lil 0 0 201 H~~ 0593 LUS4.5 888 0 00 0000 0006 8Q025 CON 00000 

19 Btr~zo 059" '4-826 see v 00 0020 0005 80026 CON 0000.c g~~Q~ 
'18 Zrl-~ 0595 ~64'7 BBB v 00 0010 0001 80027 CON 00001 \12 <tO <~ 
i7. ~1->-o:'.z 0596 BL.A soo2a zmoo 
16 lL~ZO..a_ 0!>97 4+8.>0 068 u 00 0000 0008 80030 CON 00000 0 :JQ o:::i 
15 r- ut;Oi 0598 'f.8.31 ass 0 00 0030 1,)007 eooJ1 CON ooooJ !!:g<uo 
1419 ~ui:rC-

w:cgz~ 
13 tr t-ui<o:: 

~ttro::o 
12 ~~t~~ 
II. O~:iO::o 

ztrUllJ.Ju 

10 g~ ~~c 
<otr LLZ 

9 ffiwOo< e oUli-'.zO:: 
Bl lii ~tr 2>-

5 t ~ ~o:: 
7 u 0 ~ iffi 
6 Z~tr tra.. 

s~a 
-~O~U) 

:J ~ z 0 
0 0 Lilt-

4 o :r r- w 
[~~~ 

3 ~ ~ ~Ul 

00003 G 1-1 
00009 G 1-2 

,... 
\' 

00007 G 1-5 
0000" G 1-6 
00002 G 1 •7 
OOOOH G 1-e 
0000•.; G 2-0 
00003 G 2-1 
00002 G 2-2 

G 
00006 G 2-5 
00005 G 2-6 
00001 r; 2-7 

G 
ooooa G 3-0 
00007 G l-1 

- , 



• 

• 
• 
lt 

• 

0!:>99 
0600 
0601 
0602 
0603 
0604 
0605 
0606 
0007 
0608 
0609 
0610 
0611 
0612 
061) 
0614 
Ot..15 
0616 
0617 
0618 
0619 
0640 
0621 
0622 
062) 
062£1 
062!> 
0626 
0627 
06,8 
Ob29 
0630 
06)1 
0632 
06J' 
0634 
0635 
OfJJ6 
06.37 
O&J8 
06J9 
06~0 
064U 
06~2. 
061.1-3 
064+" 
0645 
0646 
064+7 
06~8 

~ij)2 dBS v 00 0010 0006 

~e~s ass u oo 0030 0009 
ij8J~ 688 v 00 0000 OOOF 
48)7 6BB 0 00 00,0 0000 

ij~~O dBB v 00 0000 0003 
~d~l d6B U 00 0010 0005 
4i~z uei o oo oozo ooo& 

48ij5 aee o oo 0010 0009 
~8~6 888 0 00 0010 000~ 
~a~1 aes o oo 0020 0001 

48~0 BBB 0 00 0010 0008 
~s~1 aea o oo 0030 0006 
4852 688 0 00 0020 0007 

~d!>5 

48!>6 
Lf.8~7 

'id!;S 
14860 
'4801 
~802 

ass o oo 
aee " oo 
i:.ea iJ oo 
888 0 00 
888 0 00 
dBB 0 00 
tJ8B 0 00 

0020 
0000 
0000 
0010 
0000 
0030 
00)0 

oooe 
OOOA 
oooc 
oooc 
000~ 
0005 
0008 

~805 dBB v 00 0020 0002 
4a66 BBB v 00 0030 OOOA 
ij807 dBB 0 00 0010 OOOA 
4808 688 0 00 0020 OOOA. 
4870 6BB Q 00 00)0 0003 

qe12 see v oo 0010 oooe 
~87l aee v 00 0000 OOOM 
4875 dBB 0 00 0030 0001 

4877 aes v 00 0000 OOOG 

80032 

S00J5 
80036 
800J7 

800'+0 
800'4-1 
eooq.z 

800'+5 
eooai6 
80047 

80050 
80051 
90052 

80055 
80056 
eoO!>? 
80058 
80060 
80061 
80062 

80065 
80066 
80067 
80068 
80070 

80072 
8007) 
8007S 

80077 

INCRl 
MEMLL 
MEMLl 
MEML.2 

MEMU2 
10000 

20000 

CON 
BL..A 
CON· 
CON 
CON 
BL..A 
CON 
CON 
CQN 
BL.A 
CON 
CON 
CON 
Bl.A 
CON 
CON 
CON 
BL.A 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
BL.A 
CON 
CON 
CON 
CON 
CON 
SL.A 
CON 
CON 
CON 
BL.A 
CON 
Bl.A 
ON 
ON 
E<.iU 
BLR 
EOU 
EQU 

EQU 
BLR -· -oi...:r~ 

S::QU 
BL.A 

00001 
800,J 
OOOOJ 
00000 
00003 
80038 
00000 
00001 
0000.i 
800'l' 
00001 
00001 
00002 
800"8 
00001 
OOOOJ 
00002 
8005J 
00002 
00000 
00000 
00001 
00000 
0000.3 
OOOOJ 
8006J 
ooooi 
ooooJ 
00001 
ooooi 
OOOOJ 
80071 
00001 
00000 
0000) 
80076 
00000 
80078 

9001 
8001 
0057 
3100 
3099 
3299 

t.lOOO 
125u 

10009 
OoOO 

20000 

00006 G 
G 

00009 G 
OOOOF G 
00000 G 

G 
OOOOJ G 
00005 G 
00000 cs 

G 
00009 G 
ooooq G 
00001 G 

G 
00008 G 
00006 G 
00007 G 

G 
ooooa G 
OOOOA G 
OOOOC G 
OOOOC G 
00001.4 G 
00005 G 
ooooe G 

G 
00002 G 
OOoOA G 
OOOOA G 
oouOA G 
OOOOJ G 

G 
OOOOcl G 
OOOOH G 
00001 G 

G 
OOOOG G 

G 

G 
3999 G 

G 
G 
G 
G 

1258 G 

G 
20005 005 

0-14 
0-A 
o-e 

o-9 
O•F 
0-G 

1•14 
1-A 
1-B 

1-9 
l•F 
l-G 
1-H 
2 .. ,,.. 
2-A 
2-e 

2-9 
2-F 
2•G 
2•H 
:3-4 

INT~R~ACE FOR NON•COR~ PROGR~MS 
POO~EO MEMORY AREA 
MEM~l IS MEHL~ - 1 
AREA BETWEEN MEHL~ 4NO MEML2 IS USfu ro~ 
OVERLAYABLE PROGRAM 
TOP OF POOLED MEMORY 
PANIC • A~ARM ROUTINE 

PRI~TER BAND • ALARM ROUTINE 
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• I' 
Ot>ij9 

~a~ 0650 
0651 

( ] ~" 06S2 
I') 0 ll.. 065) 
:> ''.I u < 065C4 ; o_ 

~ ~ ~ ~ 0655 Ir • 

ii f' .... >-iii 
0656 - Ir 0 

z • ffi < 
0657 a. ..J 

ti:: Ul -
11. LL J: 

0658 0 ll.. 

z 
0659 • 0 • iii 

> 0660 Ci 
0661 

• U662 
0663 
0664 

• 0665 
0666 
0667 .. 0668 
Ooo9 
0670 
0671 

11 0672 
0673 

it 
067q. 
U675 t+J.ijO 8t58 
0676 ~o,..q. asa 
0677 ~248 ass ,, 
0f)78 ti O'S ass 
0679 q.2.>2 d88 
0680 "200 aaa • 0681 t.J20&i 688 
0682 '4208 dBB 

0 ci w Ir 068) 40'+2 686 I- w :I: w 
• 1-zt-O 068 .. 424+5 see ; 0 <:I: z 

z I- t ~ 
0685 Ul z :i: Ir 

w 81- ::i w a. Ul 0C>86 '+'400 t:lBB Ir z w 0 I \!l-u < w I- 06o7 ,.q.u" SBB 1-ffi ~l!l 
~~Iii~ 0688 ij602 aes 
a. z Ul (!) 

0689 "1,,.U6 ass uoO< 

IFh < ::i w 0690 qoo9 888 ::Ea.l: 

a~~ 0691 Lil J.LL.. a.es 
~~<~ 

0692 .... 017 686 I- -ir 
zwoo 

20
,. WJ: LLZ 0693 q219 688 i ~I- . < 

19 Bir~zo 0694 40,, 688 o.!2.wo~ 
1s ~ n f:~ 069~ ::;: <O~o 
171. f=~~()z 0696 
16 lL~Zll..~ 0697 4'4Ul d88 0 :JQ 0:::::> 
15 1-UtJOz 0698 ti607 688 !!:g<uo 
1419 ~ui:t:O-

wigz~ 
13 lr1-ui<o:: 

~tiro::o 
12 ~~~~&: 
II. O~::iO::Q 

zirUlWU 
o 1- oil.. 

10 f= ir 1-UlO 
<o ir Ll.z 

9 ffi woo< a omi-:zO:: 
8 iii ::i_ ir Q>-

~~~:::a:: 
7 uo~~ffi 
6 z ~Ir ira.. s'. - ~ 0 ~U) 

::i w z 0 
0 6 WI-

4 o :t: 1-w 
[ :i: ~~ 

3 ~ ~ :i:Ul 

0 JO 4042 4044 
0 50 4246 ij.248 
0 lO 4050 '+202 
0 05 "OlO 1.1232 
v so "248 "200 
0 30 4'l02 "204 
0 50 4206 4.6208 
v 60 '+030 "246 
le) 77 '+0'42 ~245 
0 10 't247 44'00 

1 OG 0001 t.+404 
1 , ... 0000 4602 
0 25 460U 41406 
0 87 '4017 4009 
0 70 OOOA q.21q 
0 87 4217 ~017 
0 JO '4219 ~OAUJ 
v 30 4221 tl023 
0 82 4'226 40'12 

v 70 '4203 4606 
0 00 OOOA OOOA 

30000 

NORMX 
SCAN 
SCANX 
GEN 

NORM 
1 

-OPl 

1 

&OP1 
&OP2 

9L...R 20081 
~l.R 2016!l 
13L,. t' l005U 
'~l..R 2ti134 
'1LP 2001C~ 
~,t...F? 20 lOJ 
~l-R 20;i+l 
3L..R 2!"'il25 
BL.R 20009 
BL.R 2009'1-
BL..R 20176 
RL..R 20062 
BL.R 1650 
HHH H 
ON 8002 
ON 9002 

L.UL. NORM 
STL G~NX 
l.OL EOOOO 
L.DX L.AST 
STL SCANX 
L.DL LEOFF 
STL LESW 
STA L.AST 
ATL 
ADO StGlU 

IIAJ 0001 
STLl 0000 
L.DA 81625 
TGR 1F 
ADO RA 
TGR ARRAY 
LOL 
LDL L..PREN 
Tt.Q FUNCT 

~00 BIG71 
JM? R." 

20086 005 
20170 005 
20055 005 
20139 005 
20023 oos 
20108 005 
2ouq6 oos 
201]0 005 
20014 005 
20099 005 
2018] oos 
20067 005 

1699 G ALARM DICTIONARY OF WORUS 

SCAN 
SCANX 
NXTCH 

GE,-~x 

lF 
-OPl 

lF 
SCAN 

NORM 

Ge GENERATOR CONTROL 
X THIS ROUTINE CONTROLS THE 
x GENERATOR co-ROUTINE. 
X THE NOR~AL EXIT AT THE COMP~ETION OF ~ ijfNEK• 
X ATEO ITE~ IS TO Glt WHICH STARlS THE 
X PROCESSING OF THE NEXT ITEM• Al THE ENO OF 
X GENERATING CODE FOR CERTAIN OPERATORS• ~XIT 
X OCCURS TO GlO RATHER THAN Gl• SINCE W~ MAY 
X WISH TO PERFORM SEVERAL OPERATIONS BEFOKE 
X SCANNING ANOTHER ITEM• 
Gl• SCA~ NEXT ITEM. 
G THIS SHOWS TYPICA~ TRAN~FER OF CONTRO~ 
G BETWEEN TWO COROUTINES 

ACTIVATE THE SCANNER COKOUTINE, 
NORMA~LY THIS MEANS WE ENTER STEP s1. 

G2. ISIT AN OPERATOR 
YES•lF fH£ ITEM SCANNED JS AN OPERATOR; Gv TO#Ge. 
NOi 
G3. OPE~AND STACKED 

PUT THE ITEM AT THE TOP OF THE OPEHANu STACK• 
Gij• IS IT AN ARRAY 
YESllF THE OPERAND IS A OlMENSIONEO VARlA~~~. 

GO TO#Al• 
NO& 
GS1 SCA~ NEXT lTEM 
f I IF THE NEXT ITEM IS A LiFT PARfNTHESl~t WE 

TENTATIVELY HAVE A FUNCTION C~LL SO WE 60 
X TO STEP#Fl. 
OTHIOTH~RWISE ~E GO SACK TO STEP#G2e 
~o. WHAT KIND OPERATOR 
t M~U IF THE OPEf'V~ TOR JUST SC~NNEO 1 S ONE THAT 
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UC99 
U70U 
0701 
0702 
070, 
070'4 
070f> 
VIOC 
0707 
0708 
0709 
0710 
0711 
0712 
0713 
0714 
0715 
0716 
0717 
0718 
0719 
0720 
0721 
0722 
074t.:5 
012q 
0725 
0726 
0727 
01is 
0729 
07.30 
07.)1 
07,2 
07Jl 
0734 

- 07J5 
07J6 
07)7 
07)8 
07J9 
07t+O 
07"' 1 
0742 
0743 
0744 
07c+5 
0746 
0747 
0748 

i.fZl5 
""19 
ij'll 1 
qq.03 
'i4U5 
"619 
""'2 4426 
~2214 
~2,7 

".lt'2 
46615 
4819 
424'3 
4~~9 

~41!8 
q212 
42.>4 
ij2.)5 
42)8 
q.qJ2 
'42"'2 

ct~t,; iJ IV -+'4V6 

t.tBB iJ 50 4213 

aee u 25 •UU7 
ase iJ 10 4421 
888 0 JO 0001 
SBB 0 25 4213 
BBB 0 35 41617 
see o 87 "222 
688 0 lO 422U 
ti8B 0 OB •uu 7 
ees 0 07 HHHH 
ese o 39 0001 

aee o o5 6'211 
asa o 's 4267 
aae o .35 oooc 
888 \) 70 4225 
aaa 0 00 OOOA 
888 \J 25 oooc 
BBB J 25 OOOB 
dBB 1 07 0001 
SBB 1 07 000~ 
6BB 1 50 0000 
"BB 0 30 4140 
888 O OB 4417 

4'419 
OOOA 

~"o' 
44'15 
4'619 
tU&22 
""26 
~229 
4227 
OOOA 

'4615 
4819 
4223 
44£428 
OOOA 

""'2 t+ti)2 
4238 
42le 
lt"28 
l.l242 
l.l'4~5 

OPX 

REMRT 
2 

1 

&OPJ 
•OP3 
&OP4 
MDOP2 
MOOP 
MOOPl 
] 

JNSRT 

AUO 
STL 

LOA 
ADD 
LDL 
l.DA 
ERS 
TGR 
L.OL 
L.IRl 
IlR 
ERS1 

t..OX 
L.OA 
ERS 
ADD 
JMP 
t..DA 
LOA 
IIR2 
IlR2 
STL2 
L..DL 
L.lRl 

dlb04 

OHOL\J 

RATOR 

0001 
OMOLO 
XO 
1F 
2F 
RATOR 

HHHH 
0001 

OHO LU 
XM1 
RX 
BIG99 
RA 
RX 
RL 

OOOJ. 
000'+ 
0000 

NORMX 
RA TOR 

•Ut-'~ 

OPX 

RA 

REt1RT 
REM 

RA 

-OPJ 

JF 
lF 
MDOP1 
MOOPl 
•OP' 
INSRT 
INS 

X REQUIRES lMMEOlATE ACTIUN CCOOE 99>• bRANCH 
X TO THE ROUTINE FOR THlS#OP. 
UNI IF wVE HAVE A UNARY OPERATOR CCOOE 9tU SUCH 
X AS ~N OR A8St ~O TO#G20• 
OT~I OTHERWISE WE HAVE A BINARY OP~RATOR 
X OR A OE~IMITER WHOSE PR~CEOENCE IS TO 8E 
x TESTED• 

G7. PUT OP IN OHO~o. 
X PUT THE OPERATOR JUST SCANNEO INTO LOCATION 
X •OHOLD' BEFORE OECIOtNG WHAT TO DO WITH JT. 
GlO•PCRATOR)IPCOHOLO> 

CHECK THE PRECEDENCE OF THE TOP OPERATO~ ON 
THE OPERATOR STACK AGAINST THE PRECEO~NCE OF 
THE OPERATOR IN •OHOLD•• 

LSS•tF IT IS ~ESS <E.G •• IN A+e•c, + IS L~S5 
THA1~ •> t WE MUST WAIT 8t:FORE OPERATING 
FURTHER SO WE GO TO#G19• 

GEQ&IF IT HAS GREATER PRECEDENCE OR 
EQUAL PRECEOENCEtHOWEVERtTHE OPERATOR ON TOP 
OF THE STACK IS REMOVED ANO •E BRANCH TO THE 

X APPROPRIATE ROUTINE FOR THIS•oP, 
X PRECEDENCE ls 70 FOR VAKIOUS KINDS OF LEFT 
X PARENTHESESt 7l FOR I 75 FOR EQVALS 
X 78 FOR COMMAt 79 FOR OR• 80 FOR ANOt 
X 82 FOR PLUS ANO MINUS• Sq FOR UNARY MINUS• 
X FOR MULTlPLYt ANO FOR OlVlOEt 87 FOR POWERt 
X ANO 98 FOR UNARY OPERATORS 
G19•COMMA OR SEMICOLON 
YESIIF OHO~D HAS A PRECEDENCE WHOSE UNITS DIGIT 

ISl,3t6tOR 8 IT MEANS WE ARE TO BRANCH TO 
THIS #OP NOW THAT THE PRECEDENCE HAS BEEN 
CHECKED. AT PRESENT THIS IS USEC ONLY FOR 
SEMICOLON <EON OF STATEMENT> OR COMMA ANO THI 
MEANS BRANCH TO THE ROUTINE SPECIFIED BY THE 
CURRENT MOOE• 

NO& OTHER#l~E WE GO TO G20 TO PUT OHOLD 
ON THE OPERATOR STACK 

G20•0PERATOR STACKED 
THE OPERATOR IS PUT ON TOP OF lHE OPEKATOR 

X STACK ANO WE RETURN TO#Gl, 
COOING OETAILSI 
X UPON ~NTRY TO Gil• REGISTER A CONTAIN~ TH~ 
X CURRENT ITEM ANO REGISTER X CONTAINS TH~ 
X PREvtOUS ITEM, THESE ARE IN •GENERATOR COOE• 
X WHICH IS EXPLAINED IN THE TABLE OF FORMATS 
X IN THE clEGINNING OF THE F~OWCHARTS• 
s. SCA1'4NE.R ·coNTROL.. 
X THlj ROUTINE CONTROLS THE SCAN~ER CO-KOUTlNE. 
X NORMALLY ENTRY TO THE SClNNER IS TO STEP Sl 
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a 
0749 x W'HICH BC.GINS To SCAN A 11Ew lft;.fi'i, 

Cl a~ """ 0750 ~u~o t;ttB ·J JO ~252 ~2v2 SCANl LJJL f\IXTCH s1. -JEXT CHARACTER 
07!H x GET THE NEXT CHARACTER FORM THE INPUT CARO 

( (' 0752 x <ROUTINti. N > • 
II) 0 a.. 075) "2:>2 S~B J 08 44050 '+205 LlPl E.0000 KIND Si• WHAT !(I :'JO 
:> I ~ ~ 075" NI IF THE CHARACTE.1'< IS NUf"",~RlC t Il l :J THt.. z z I: 
- I< a.. 0-1!)5 x l!-lEGlN""ING OF A. CONSTANT, so 'NE GO TQ#C l. 0 ~ ,.J ""' w 0:: .... Vi :>e> Ut.ClMAL t"Vi1,.l '-'~N.::, I,,_~ t t tiav «'IA ;~ 

~· 
o:: a •• A AL:JO MC."'i",::. A • \ti 
Ill <( 

0757 x STEP#C2• 0.. ...J a: tJl -
a.. IL J: 

0758 AL.F 11 F THE CHARACTER IS AL.PHABETIC IT MEANS THE 0 a.. 

• 0759 x FIRST l.ETTER OF AN IOENTIFI!Rt so WE 1~0 TO 
0760 x #SJ. 
0761 Bl.NKIF THE CHARACTER IS BLANKtRETURN TO#Sl, 

It 
0762 OTHIOTHt:RWlSE IE HAVE A SPECIAL CHARACTER• EACH 
076) x SPECIAL CHARACTER IS TREATED EXACTLY AS AN 
076'4 x I OEt'~TIF IER TO l.£NGTH l ANO WE GO TO STEP#S5• 
0765 q.Q!;>.., sse v -'O £tq.(J5 '+207 E0003 t.DL B05 sl. LOOK. FOR IJKt.MN I 0766 .. 207 ase 0 50 4209 l+IH 1 STL... TEMP4a IF THIS CHARACTfR IS Tht. L.ETTE.R I THRVUGt1 N, 
0767 ~"11 ass 0 30 q.q.1' ij265 LOL L.tT8 RECORD FOR FUTURE REFERENCE THAT THIS 
0768 ~2f.>S BBB 0 87 4018 "'218 TGR 1F IDENTIFIER IS INTEGER TYPE,· At SO PREPARt TO 

' 0769 1'018 aee 0 JO ,.220 ~622 LOLI 00001 00005 8Uh.O UP TO FlVf CHARACTERS OF EVERY lOEN-
0770 "622 t\88 0 87 4218 4U25 TGR lF TIFIER lN A COMPUTER WOROt IN THE FORM 
0771 q£l£5 ass \J 25 ~408 4210 LOA BtGOl 2F ZZZZZNNNNN WITH LEADING SL.ANKS• 

I 0772 "'218 aee v 26 "-210 4210 1 CL.A 2.F 
0773 "'210 888 0 60 "-'-12 4U1U 2 STA TVPE 
07714 4'+ 114 t)88 0 25 4016 Ll'US L.OA L!Tl lF • - 0775 40~5 t3BB 0 70 q.016 41" 18 5 /\00 LlTl lF 
0776 4q 18 BBB 0 60 4'+20 ~272 1 STA TEMPJ 
0777 "272 aee iJ ,0 '+q2q "626 LDL l.tT5 • 0778 '+6~6 dBS 0 87 4629 4829 TGR .lF 2F 
0779 4829 aae v 25 '+209 '4611 2 l.DA TEMP4' 
0780 q611 886 0 17 0100 '-''465 SHL 0100 • 0781 '+465 aee \J 35 '+'+67 ~269 ERS# HHHHO HHHHH 
0782 '4ol()9 dBB 0 20 oooc ~~23 BUF RX sc+. NEXT CHARACTE~S 

0 I/JO:: 078, ""~' see 0 60 ~209 ~629 STA TEMP2 3F SUCCESSl\l!.LY GET CHARACTERS FROM THE CAHO ·:9 r 
:Clil 

li b f- 0 078q ~6ic!9 oSB u :50 4231 ~202 , LDL NXTCN <ROUTINE NJ UNTIL THF FIRST NON•ALPHNVMERIC :i z 
z r Ill 

0785 ~2)1 L.IRl £0005 CHARACTER APPEARS• THE TERMINAL CHARAC.TER 
- 0:: 888 a 08 4055 '+205 KIND IF tJl ;:o:: 

~ ~~ 0786 'f 0!:.l6 ass v 30 4055 ""07 EOOU6 LOL EOOO~ SET NS IS NONBL.ANK t 'PU r IT BACK•ON Tt1E CARD :.;o IT 0:: z Ill 0 
.• ~ii:iUr 0787 40~9 BBB Q 30 'lo055 '4~07 E0009 LDL EOOOS SET NS WILL.. COME THROUGH AGAIN NEXT TIME. ' r ffi ~ fil 

~~w~ 0788 '+058 BBB 0 25 1.+q20 4'625 e:oooa L..DA TEMPJ SB 0.. z tJl Cl 
uo 0 < 0789 "0!>7 aee 0 25 'l420 4625 e:ooo1 LOA TEMPJ 58 Ill - 0.. 

'lo::f-0::0:: . 0790 ij055 iBB 0 06 4+608 "608 E0005 CL..X ss. SEAr\CH SYMBOL T i;;:\Bf.E I <( ::l Ill 
l ::eo..:i: 

Ill a::>- r 
0791 '+608 oBB 0 30 ~410 '+612 LDL.. SENO SRCHl ACTIVATE ROUTINt:: T TO St:.i\RCH FCR THIS ILJENT• :i: 0 z 0:: 

t-: ~ < ~ 
0792 c+O:>t aee 0 65 .. 209 4261 !0001 STX TEMPc IFIC.R OR SPECIAL. CHARACTER IN THE SYMBOi.. r - o:: I ZliJQO 20j Ill :C 11.Z 0793 4201 sea !J 26 '+61q 4611' CL.A T ABL.F • IF NOT FOUNn1 IT IS ENTEREO IN THE , ::Er < 

I ::l IJi • 
19 uo::o::zo 0794 4614 888 0 60 4412 448111 STA TYPE T ;,\Bt...E AS A SIMPLE VARIAL1LE• IF FOUND• rHE o-21/Jo~ 

i o o:i:-::e 
0795 1.+814 BBB 0 25 1+016 ~618 LOA L.ITl , ... ODE. FOUND IS USED IN STEP s10. 118, l/lzrl-lil -<O<Co 

·-· ;i:f->-0::-
n ... ..,. .. ,., 1 ft oan ~...--'\ .L,... ,, ... ~ .... HAI!!• ....... .,,...,a.IES 'll a:.•nc--,n;-. Iii ·~mo0 Yt 7U ... .., .. 0 ggg y U'\I ........ ,v -.v:1:J -=>•~ t c:..rtr"" ""...,..,....,..,, 

· 16 11.::f:Zll..o.. 0797 1+'410 888 v 50 'lo'J20 ""72 SEN'-1 STL Te:MPJ SEND l SlO•TRANSL..ATE TO GEN CODE• I o :::iQo:::::i 
I 15 rutJOi 0798 ""'72 aee u 25 ij62'-' 4076 SEND1 LOA Tt:MP4 we: riAVE AN lTE,1 WHICH Wt. ~ANT TO SEr.tD o..O<U 

• jjjO OQ 
: 14 1 u !!!Q zi= 

Ill :i: :::i <( 
13 o:: r tJl <o:: 

~!::O::o::Q 
12. ~~t~~ 
111 O~:::iO::Q 

' zo::l/lll.lu 
Oro a.. 

10 i=o::r(J)O 
I <oo:: u.Z 

9 o::liloo< I ~l/li-:zo:: 
'8 (ij~~Q>-
I 5~o..~a: 7 u 0 ~ iffi 

6 ~~~ ffill.. 
5.,, 

u 0..(/) 
:::i Ill zo 
o 5 lilr 

4 o :i: r Ill 

~:: ~~ 
3 ~~ ~l/) ·-
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079f.J '+076 668 \J 77 "076 ~079 ATL TO THE. GENERATOHt BUT lf IS IN SYMBOL TABLE 
0800 4079 aee 0 _06 '+6l2 4632 CL.X FORMAT RATHER THAN GENEKATOR FORMAT. 
0801 4t1l2 tlBB 0 J2 0900 '+2'+'4 SHR 0900 SPECIFICATIONS OF THESE FORMATS ARE GlV~N AT 
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8 I .iii ::J Ir 0)-

' ~ i~ iiia:: 
7 ~0~~ffi 
6 ~~~ ffiD.. 

5 :lt u n.(/) 
::J ~ zo 
00 WI-

4 o ::r 1-w 
[;i::!:::::!: 

3 ~~ ~~ 
!t 

0135 JJ.37 
oooc 0:3J7 9t.1l 
0139 0141 tJ:MI\ ~ • 

~lJ 

01~4 0 l '+q ~ f~O!>• 

01"" 01 ijl.l CRO<.. 
01!)0 03~7 J 
..... '~ . ~·~ 'T ~ ..,,...., ... vJ:.JV 

9999 035" 
oooc 031.fi7 
2223 002) CHAL..T 
0154 0156 
OOOA 0159 HCC 
2222 OOOA &CRl> 
015" 0356 -CRO 
OlLH oooa 

** 
** ... 4 

•• 
** 
** 
** 
** •• CMOVE 

** 
** 1 
•• •• 
** •• 
** •• 
** •* •• •• •• •• .... 
•• •• •• 
** ** 
•* •* •• 
** 

LOX CHALf 
LU/\ "')( 
;T /~ CHI 
~LL JF 

CL.L JF 
L.IRl Ol'"y 
Ht>l t.+F 
I IFU 9999 
TE.Q AX 
HL.. T 222J 
L.OL CRDC 
HCC RA 
HL.. T 2224'! 
LOA CROC 
STA CROSW 
OFF 9000 
OFF 900J. 
OFF 9002 
HSU HOOOl 
lDL H10 
L.OA H0025 
Tt.Q 
LOA atOP2 
STA CROSW 
l.UL 
l.DA H011i 
L..DX H012J 
LOL H016t> 
STA KOOOO 
STX K0005 
STL KOll't 
LOA HOl'f.c 
LOX H014'7 
LOL H015~ 
STA K0165 
STX K0170 
LOA H0178 
LOX H018J 
STA KOOUt 
STX K002J 
STL KOO SO 
L.OL H0171 
LOA HOOOo 
LOX HOOll 
STA KOOl.Jl 
STX K00£&6 
L..OA HOllO 
L.OX HOll5 
STL. K01'9 

SU 
BU 
CROSw 

2r= 

ia 

HCC 
•CRO 
RA 

RL 

CRUC 

CHI 
HCC 
lF 

~ 

INI rlATE READING ,~EXT CAROt ANO TRANSfEK 
~SR !~TERLACE TO PRJNlER INTERLAr£. 
PRI,~T OuT THE CAftQ IMAGEt TOGE:~THER wITH 
LEVC:L + BAND. 
RESET EMITTER AND GO TO#N~. 

G &OP~ IS A 'JMP RAt 



------- - - - - - - - -- -- -- - - - - -- -- -- - - -- --- -- -- -- --

09'4-~ D1J3 aaa v 05 0135 0337 LOX CHALl BU INITIATE READING NEXT CAROt ANO TRANSFEr< 
. 0950 01!>0 dtlB J _25 oooc 0337 BUl LOA ~x BU ~SR t~TERLACE TO PRINTER lNTERLArE. 
0951 .JJJ7 BBB i 60 0139 01tH au ~T +~ CHI CRUS'iY PRl,-41 OuT THE CA1'0 IMAGEt TOGETHER wITH J 

0952 Ol'H aee iJ ll 01ij4 01~4 CROSt ~L..L JF LEVEL + BANO, 
0953 x RESET Er-tITTER AND GO TO#Nc+. 
095 .. 01:>4 888 J 31 Olij'l 014'-' CROC CLL JF 
09::,5 01'+4 aes u 08 01:;,0 031'7 ) L.lRl Ol'"iv 2F 
v•:>o u~++t ""tt '-) 

._.., OUH Ol50 2 HST 4r. 

• 

0957 OJ!JO ase O OG 9999 03Se& IIR1 9999 
0958 0J5q 881 0 82 oooc 0347 TEQ RX ia 
09S9 OlJ5 888 0 67 2223 002.3 CHAL.T HLT 222.J 
0960 0023 aea 0 30 0154 0156 LDL CRDC HCC 
09o1 01!>6 688 0 72 OOOA 0159 HCC HCC RA •CRO 
0962 0100 ese 0 67 2222 OOOA &CRO HL.. T 2222 RA 
0963 0159 BBB 0 25 01sq 0356 -CRO LOA CROC 
0964 Ol!'>6 aee 0 60 011.u oooe STA CROSW RL. 

• 09o5 OFF 9000 
09()6 *** OFF •• OFF 9001 
0967 ••• OFF •• OFF 9002 ,, 0908 *** OFF ** HSU H0001 
09o9 ••• OFF ** t..DL HlO 
0970 ••• OFF •• LOA H0025 
0971 ••• OFF •• TE.Q CROC 
0972 ••• OFF ** LOA 60P2 G &OP~ IS A •JMP RAt 
097) ••• OFF ** STA CROSW CHI 

• 097q. *** OFF ** CMOVE LOL HCC 
0975 *** OFF ** LOA H0118 1F 
0976 *** OFF ** 1 l.DX H012J 

• 0977 ••• OFF •• LDL H016o 
()978 ••• OFF •* STA KOOOO 
0979 *** OFF ** STX K0005 
0980 *** OFF •• STL KOlJ'+ 
0981 *** OFF ** LOA H0144it 
0982 *** OFF ... LOX H01'l7 
0963 *** OFF ** LDL H015Li 
0984 *** OFF ** STA K0165 
0985 ••• VFF ** STX K0170 
0986 *** OFF •• LOA H017i 
0987 *** OFF ** LOX H018J 
0988 *** OFF •• STA K001~ 
0989 *** OFF .... STX K002J 
0990 ••• OFF •• STL K005<J 
0991 *** OFF •• l.OL H0171 
0992 **• OFF •• LOA HOOOo 
099.3 ••• OFF ** LOX HOOll 
099q *** OFF ** STA KOOl.Jl 
099.~ ••• OFF ** STX KOOi.Jo 
0996 *** vFF •* LOA H013v 
0997 *** OFF ** LOX H01)5 
0998 *** OFF ** STL K01'9 

, .. 



---~ --- -~ -- --- --- -- -- -- - - - -

• 0999 *** OFF ** t.DL. H0159 

• a~ looo *** OFF •• STL KOOS!> 
1001 *** OFF •* STA K0081 

. 0 1002 ••• OFF •* STX K0086 
< r< Ul 0 II.. 1003 ••• OFF ** LOA L.EVEL. 
:) . ~ ~ 100" *** OFF •* AOO SANO z z I: 
- < II.. 100!> *** \JFF ... BUF# aeooo OBdBB c II: .J 
II.I ~ w ' " ..... ..,. ' .. , ~..,. ~.i.. 

..,,.._ .... s'IA KOl.c::> ~. 
ii: u .... ..., ... .. ~,.. ..... ......... 
w < 1007 *** OFF •• LDL. H0190 D. .J 

0::: IJ) -

II.. lJ.. I: 1008 *** OFF ** LOX H0195 0 II.. 

1009 ••• OFF • • STL KOlOJ • 1010 *** OFF •• STX K0108 
1011 ••• OFF ** OFF 8001 
1012 *** OFF ** OFF 8002 • lOll ON 9000 
101~ CTP NEW1 77000 OB JAG 
101s OFF 9000 • 1016 ON 9001 
1017 ON 9002 
1018 *** UFF •• eTP NEW 12220 OOOOJ ,, 
1019 ON 9000 
1020 01=>1 eea 

'"' 
96 0000 0013 q HBU HOOOO 

1021 0013 BBS 0 JO 001'5 0017 LDL HlO • 1022 0017 SBB tJ 25 0021 0823 LOA H0021 
1023 0823 aee ·J 82 0226 0154 TE.Q CRCC 
102" 0226 ttBB J 25 ~607 0059 LOA 60P2 G &OP.l IS A 'JMP RA' • 1025 00!)9 688 ,; 60 01141 0139 STA CAOSW CHI 
J.026 01J1 BBB u .30 033) 0156 CMOVE LOL HCC 

• 1027 Q.JJ3 aea v 25 0031 0033 LOA H0031 
1028 00l3 aee 0 05 003~ ~)038 LOX H00)6 
1029 CTP 

•• 
10.)0 OOJS d88 u 60 0281 OOBJ STA K0081 
lOJl OOtiJ SBB 0 65 0286 ooee STX K0086 
1o:;s2 )088 aee ij 25 0112 Jl 1'+ LOA H0112 

0 ci w II: lOJl 011U d88 0 05 0117 0119 LOX H0117 • 1-wI:W I- z I- c 
103~ CTP 0 ;;(I: z 

z I-!:::~ 
IJ) z ~II: lOJ~ 0119 ass 0 60 Oll4 0136 STA K01l'4 l!l s ti:~ 10,)6 01J6 aes 0 o5 0339 0341 STX K01J9 II: z w 0 !. ~wU1- 10J7 Ol'tl 888 u 25 0051 0053 L.OA H0051 •. I- ffi ~:2 
~; ui~ lOJ8 00!\3 sea 0 05 0056 0058 L.OX H005o D. z IJ) CJ 

lOJ9 CTP uoO< t F~11: 
I ~" ~ 10"0 0058 BBB ;J 60 OJ65 0.367 STA K0165 w II: >-1-

10'+1 OJ67 dBB v 65 0370 0372 STX K0170 
I: 0 z II: 
1-_ ~ <' 
I- - II: 1042 Ol72 688 0 25 0011 0213 LOA HOOlJ. , • zwoc . 2C. ! w I: lJ.. z 10443 021J cs ea 0 05 0016 0018 LOX H001() I . ~ ~ ui <.c 

~ 19 u 0 II: z z lOq" CTP o,wo< 
cc I: i= :::E 

104.t!) 0018 SBB J 60 0200 0002 STA KOOOU i 18 ~~b<~ 
17. ;1->-ct::z 106+6 0002 a ea J 65 0205 0007 STX K0005 zmoo 
16 11.~Z 11..a_ 1047 0007 688 iJ 25 0071 J07J LOA H0071 o::;iQ ct::::> 

' 15 1-UtJOz 1048 007) 888 v 05 0076 0078 LOX H0076 a.O<U t we 00 
14 i u ~5 zi= 

~I:::> < 
13 l-IJ)<o:: 

~!::!l:ct::Q 
12. ~~~~~ 
II i. O~::::>O:::Q 

z11:1J11JJu 
10 Q 1-0~o 1-11:1-

<011: 11.Z 
9 ffi woo< IJ c1J1..:zct:: 
aJ iii=:11:Q>-

z >- ~ 1Jl0:: 
7 s~~~ffi 
6 ~~gffio.. 
519, 

u a.Ul 
::::> w z 0 05 WI-

4 o :z: 1-w 
~ ~ t:::::E 
w II:< 

3 - z :!:!Jl ,. 



~,).;. ---------------------------------------------------, 
101.t9 CTP 

~a~ 10!,)0 t)078 ass ;,; 60 0250 0052 ~TA ~005"1 
1051 ')0~2 aea ,; 65 0255 0057 STX r<OuS;> 
1052 00:>7 BBB \ 25 0132 Ot34' 1..,0A W't34' • 0 ,; 

< f < 105J ~)lJq BBB J 05 01.37 09)9 l..UX H1137 (/) 0 ll. 

:i • ~ ~ 1054 "".TP Z Z I 
- < ll. 1055 J9J9 SBB .) 60 0218 0020 STA. KOu18 0 ~ .J 
II.I n~ 10S6 OO'O dB8 J 65 022.3 0025 STX K002J ~. Li.I< 

1057 00~5 aes J 25 0027 0029 t.DA LEVEL - . Q. .J 
0:: (/) -
ll. u.. I lOS8 00'9 BBB 0 70 0231 0034 ADO BAND 0 ll. 

• 1059 OFF 9000 
1060 *** OFF •• BUF# BBOOO oetssa 
1061 *** OFF ** STA K0125 

e lOo2 ••• OFF ** OFF 9001 
106J ••• OFF •• OFF 9002 
106'4 ON 9000 
1065 oo~q. 688 0 20 02)6 0238 BUF# 33000 oJJll 'I 1066 02J8 ass \J 17 02)8 08''1 MTC 
1067 08'+1 888 0 )5 o°"'' 0045 ERS XM 
1068 00~5 oBB 0 60 0325 0327 STA K0125 - 1069 03*!7 dBB 0 65 0330 0:!532 STX K0130 
1070 ON 9001 
1071 ON 9002 • 1072 fJ,J2 ~86 •J 25 0152 u55q t..OA H0154' 
107) 055£J sea 0 05 0157 OJ59 LOX H0157 
107q. CTP • 1075 0J:t9 dBB iJ 60 030:3 0105 STA KOlOJ 
1076 0105 888 J 65 0308 0310 STX Ko1oa 
1077 OllO 688 0 25 0172 011" LOA H011' • 1078 01714 dBB 0 05 0177 0179 L.UX H0177 
1079 CTP 
1080 0179 BBB iJ 60 02q.1 0243 STA KOOql • 1081 024+3 dBB 0 65 021+6 0048 STX K00&&6 
1082 ON 8001 

0 ci Li.I 0: 108, ON 8002 1-- w :x: Li.I 
111--zl--O 1084 00'+8 d8B 0 25 0050 0252 LOA L.C ' 0 < :x: z 

z 1-- t: ~ 
1085 02!>2 688 ~ 70 00'94 0257 ADO BIGO'+ •CKD2 (/) z ~ 0: 

Li.Is 1-- :l 1oa6 02!>8 888 0 60 0050 0£&52 &CR02 STA L.C 
Li.I Q.(/) 

• ~~Li.IQ <Li.I u 1-- 1087 0"52 BBB iJ 11 0218 0189 PRN K0018 -C1~DJ 1-- ~ ~(/) 
z :x: Li.I 1068 02!)7 aee 0 60 0050 0652 -CRD2 STA L.C !!! 1--lli~ 
n.zlllci 

1Q89 06:>2 as a lJ 11 0202 0189 PRN KOOOi •CrtDJ uo 0 < 
• ~~~o: 1090 0190 aea 0 05 0392 019q. &CR03 L.OX lF <:::>Li.I 

:;EQ.:X: 
Li.I o:>-1-- 1091 03~2 ti BS 0 67 ,,,, 0533 HLT 333.) THETA :x: 0 z 0: 

t-: ~ < ~ 
1092 0194' ass u 60 0533 0150 1 STA THETt~ au1 1-- - 0: 

' z Li.I 0 0 201 H~~ 1093 01ti9 ~138 u 05 0200 0202 -CROJ LUX KOOOO 
19 Bo:~z 0 1094 02U2 aee 0 25 0205 0207 LOA K0005 o.e.L&Jo~ 
18 ~ ~ ~ j:: ~ 1095 0207 BBB u 35 0009 0211 ERS HS -<O<Co 
171 ~1-->-0::z 1096 0211 sae \J J2 0500 0019 SHR OSOQ zmoo 
16 u..~Z ll.n. 1097 0019 aaa v J7 0500 0227 SHL 0500 0 :lQ a:::i 
15 1--UtOz 1098 0227 ass 0 20 oooc 0431 aUF RX !!:8-a:UO 

• LLI :x:O 
14! lil!!:!uzi== 
13 0: ~~ <~ 

~t:o:a::o 
12 ~~~~~ 119 O~:::iO::Q 

zo:lllWU 

10 g ~ ~fuo 
<oo: u..Z 

9 ffiL&Joo< I Olllt-'.zO:: 
8 (ii=>_ 0: Q>-

5 ~ ~ ~o:: 
7 u 0 ~ ~ffi 
6 Z~o: O:ll. 

sl 
- ~ 0 ~(/) 

:l Li.I zo 
0 6 Li.II--

4 0 :X: 1--LLI 
[ ~ t::::E 

3 ~~ ~~ 



• 
• 
• 
• 
It 

I 

• 

.. 

1U9Y 
1100 
1101 
1102 
1103 
110t4 
1105 
l.i.vt:J 
1107 
1108 
1109 
1110 
1111 
1112 
111) 
111" 
1115 
1116 
1117 
1118 
1119 
112.0 
1121 
1122 
112.3 
112" 
1125 
1126 
i1a1 
1128 
1129 
11JO 
11Jl 
11J2 
11)3 
11 J"' 
11.)5 
1136 
llJ7 
llJ8 
11J9 
11~0 
llA.1-1 
llA.1-2 
114) 
114''
lli+~ 
11'+6 
11~7 
1148 

O~Jl d68 0 60 
ooJs aae o ,>5 
00;,9 ass o Jo 
0,.,,., 68B 0 82 
08ij6 BBB U 25 

*** OFF •* 
••• vF,; •• 

*** OFF ** 
*** uFF +* 
*** OFF ** *** OFF ** ••* OFF •* *** OFF ** 
*** OFF ** *** OFF ** 
*** OFF ** 

0'4u2 aae o o5 
04107 SBB v 12 
OOJ.O BBB 0 JS 
OOlq 888 U 31 
0217 888 0 82 
0220 888 0 05 
12~1 BBB 0 10 

'47'9 dBB u 60 
"612 888 J 65 
4'676 t:l86 0 25 
q6)0 BBB U 70 
'4662 BBB 0 50 
A.1-4'16 888 v l7 
4+620 BBB 0 77 
"67:3 BBS 0 85 
"'02 888 0 70 
4)2) 688 0 32 
4"82 888 0 07 
q'U5 888 0 35 
i.i2J9 eee o 10 
42'+1 aee o oa 
~'44t7 BBS 0 JO 
C.'701 BBB 0 29 
47v2 sea o 10 
i.+454 aea o 99 
LU07 ESBB J 25 
49ol BBB 0 05 

02J) 
0037 
1241 
4329 
0200 

0205 
01107 
0012 
0217 
0220 
0022 
0001 

q420 
462"' 
4628 
4209 
4LJ6q 
0100 
"620 
4)25 
~420 
0600 
OOHH 
oooc 
4241 
1"20 
'+209 
0000 
4454 
9999 
0008 
462" 

0035 
OOl9 
Ql4Ll3 
081J6 
0402 

0407 
0010 
ooui 
0217 
~322 
4464 
0000 

ij612 
4676 
46.30 
4662 
""16 
4620 
~673 
4502 
4)2) 
4482 
'44J5 
4239 
OOOA 
4447 
Ll761 
4"702 
4307 
0000 
"961 
4876 

1 
2 

2 

BSAH 

SRCH 
SRCHl 

1 

·SCRM 

STA 
ERS 
L.OL 
TEQ 
LOA 
OFF 
ERS 
CL.L 
TGR 
LOX 
ALF 
OFF 
OFF 
NEW1 
HHH 
OFF 
OFF 
ON 
l.OX 
CTM 
ERS 
CLL 
TEQ 
LOX 
CON 
ON 
ON 
HHH 
ON 
ON 
STA 
STX 
LOA 
lOO 
STL 
SHL 
ATL 
MUL# 
ADO 
SHR 
llR 
ERS 
ADO 
LUU 
l.DL 
LDA1 
400 
CON 
LOA 
LOX 

COLl!> 
xos 
2F 
CREAO 
KOOOO 

9000 
X5 

&tNPl 
x~ 
coooo 

«:>001 
8001 

00001 

8002 
9002 
9000 

K0005 

XS 

X9 
lOOOU 
9001 
9001 

c 

H 
QOOi 
8002 

TEMPJ 
TEMP'i 
MZERO 
TEMPll 
EXITl 

0100 

10101 
TEMPJ 
0600 
OOHH 

RX 

zoooo 
TEMP4' 
0000 

99999 
f<L 
TEMP'+ 

1F 
EXlTl 

00000 

&INPl 
EXlT1 
10000 

SRCH .l 

01010 

RA 

1F 
•SCRM 
90000 

G CAU~ES ASS~MB~V INTO UP~ER 200 OF COH~ 

T• SYMBOL TABLE SEARCH. 
THIS SUSROUTINE IS 1s~o TO LOOK UP IO~NTJFIER 
SPECIAL CHARACTERSt CON~TANTSt AND STATEMENT 
NUMdERS CLABELS) IN THE BIG TABLE. IF NOT 
IN THE TABLE• THE ITEM IS ENTERED IN. 

Tl. SCRAMBLE 
MULTIPLY ITEM BY 1010101010 ANO THEN ADO 
CO FOR CONSTANTS• ~ENGTH FOH IOENTIFilRSt 
OR 99 FOR STATEMENT NUMSERS>• TAKE THl 
RESULT MOO 100, GIVING THE STACK HEAD NUMBER 
FOR THIS SYMBOL. 

rz. IS STACK EXHAUSTED 
YES&IF THISSTACK HAS BEEN ENTIRELY PAOCES~EOt 

INSERT THIS ITEM INTO THE TABLE ON THIS 
STACK. ~EXIT. 

NOi 



. .,., - - -. ------- - - - - - - - - - - - - - - -~--- ----- -----~-

• l 1'4Y 4Jv8 688 I.) 05 OOOA 4l12 &SCRM LOX RA T'' DOE:.) SYMBOL MATCH .... 

~a~ . 1150 i+ll.2 aaa J _70 '+864 OOOA 1\DO RA COMP!\RE THE CURrc.ENT ITEM IN T; 1t: STACK 
1151 ,4f.ie>q BBB J 25 0002 i:.+6514 LOA OJ04' "JO I AGAl \JST THE DESIRED S 'YMoOt... • IF THERt.. 1.s NV 

• 0 1152 Ll65" 688 J 82 41+57 '4657 T1;..r1 t:.F MATc~• GO BACK TO UT2• .. r< U'I 0 D.. 115) '4657 BBB J 25 oooc ~512 LOA K. y YE.SI 
:i • ~ ~ 1151.f t1+S12 aee ;J 70 .. 314 OOOA ~00 RA z z J: 
- < D.. 1155 t.J)14 dBB :; 25 0001 ijq53 L.OA 0001 a a: ...J w . >- ... .a.1:.c '+'+:t.) Ot:Stl .J ,j'f 0600 Lt712 SHL 0600 ... ~ 0 
~. ~ '( 1157 '4712 BBB .J l2 0200 'l702 SHR 0200 18 0:: U1 ::! 
a. IJ.. J: 1158 'fij:,7 dBB v 07 0001 £1.610 2 XIR 0001 Ttf. GET TABL.E t:.NTRY 0 D.. 

• 1159 '4610 8BB 0 70 oooc '-'515 ADO RX GET THE CORRESPONDING ENTRY FOR THE SYMuOL.. WE 
1160 ~515 BBB 0 77 '4515 ~318 ATL HAVE JUST FOUND. #EXIT• 
1161 "'18 aee 0 70 ~270 OOOA ADO RA CODING aETAILSI ,, 1162 q.210 aae 0 05 0000 4902 LOX 0000 AT INPUT• REGISTER A CONTAINS THE LENbTH OF 
116.} ij902 see 0 65 4621" ijq6q STX TEMP£+ ExIT1 SyMaOLt REGISTER x CONTAINS THE CODE To USE 
1164 x IF NOT FOUND IN THE TABL.Et RL. CONTAIN:, rHE. 

II 
1165 x EXIT INSTRUCTION• TEMP2 CONTAINS THE SYi'1BOL • 
1166 x AT EXITt RL. CONTAINS THE LOCATIONS OF THE 
11 61 x T ABL.E ENTRY IN ITS M AOORESSt ANO TEMP4 I~ 
1168 x THE EQUIVAL.ENT OF THE SYMBOL• • 1169 4ij'+5 688 :J 50 '4q6 .. l.4-876 INS STL. EXIT1 INS99 L• LINKED MEMORY SUB"OUTlNt:S. 
1170 x THESE SUBROUTINES ARE USED lMPL.ICITL.Y lN MANY 
1171 x PLACES OF THE PROGRAM• To STORE ANO Rt.TRIEVE 

I 1172 )( INFORMATION FROM A POOLED MEMORY AREA, 
117:5 x THE t::ORMAT FOR POOL.En MEMORY IS 

ii 
117" x STACK HEAOI 00 LINK 0000 
1175 x AVAIL STACK 00 LINK 0000 
1176 )( OTHt.R ITEMS ARE I~ TWO WORO FORMATI 

It 
1177 x LINK INFOl LlNK 11111122'2 
1178 x LINK+1 I N F 0 l 11111111!1 
1179 x ZERO LINK INDICATES THE ENO. THE POOL I!:> 
1180 x KEPT BETWEEN LOCATIONS MEML1 A~O ME.MU! I 1181 )( THE SYMBOL TABLE ANO STACKS WORK DOWN Fr<OM 
1182 )( MEMUl t OIMENSIONS ANO EQUIVALENCE ENTKit.S 

0 ci liJ a: 1183 x ARE INSERTED UP FROM Mt.ML 1. 1- WI liJ !. 1-zl-O 1184 x IN THIS SECTION, ENT~ANCE Ll IS CALL.EU t INSt I 0 <I~ 
z I- t:: a: 

1185 x ANO IT IS FOR INSERTING ITEMS, WHILE. ENTRANCE U1 z:;: a:: 
liJ 81- :J 
liJ a_U1 1186 x LlO IS FOR OELETING ITEMS FROM ST t\CKS AND IT Q'. z liJ 0 :I l'.J-u 1187 :: < ~ x I- x IS CAL.LEO 'REM•, ' i ~ ~ ~ 

1188 "876 888 J .'1 492Q 4'9~9 INS99 CL.L l.l • IS AVAIL. EMPTY !!!1-Wa: 
a_ z U1 ('.) 

1189 '4929 SEIB 60 46)1 ,.233 STA TEMPl ~01 THF. AVAIL. STACK IS NOT· EMPTY' REMOVt. AN uoO< J !F liJ _a_ 
j.a::l-Cl'.11'. 1190 ,,.,,, aee Q 25 4635 4237 LOA AVAIL. ITEM ANO GO TO#Ltle I < :::i w ::Ea_ I 

liJ a::>-1-
1191 42J7 SBB 0 82 4ij40 "6~0 TEQ lF YES& I 0 z Q'. 

1-_ ~ < ~ 
1192 44'40 BBB J 25 4292 4644 LOA MEMU L.2. MEHL..IHEMU I- - a: 

z liJ 0 0 
201 H~~ - 1193 461.t'J BBB J 75 4095 4648 SUB KON2 GEQ IF THERE 15 NO ROOM FOR ANOTHER ITt.Mt GIVE 
19 aa::~zo 1194 'J648 888 J .)0 4600 4352 LOL MEML THE t•M FULL ERROR~ALARM • g~~Q~ 
18 U1z1- I-~ 1195 'iJ52 BBB :J 87 4255 ~'455 TGR iF LSSI -<O<o 

'17. ~1->-ll:z 1196 '+255 688 J 60 4292 4844 STA MEMU 1..:,. RESfRVE TIO , ~moo 

• 16 ~~Q~~ 1197 ~8'+4 8BB J 77 49q.4 ~647 ATL 'F DECREASE MEHU BY 2, Wt. .VH .. L USE THE~E TWO 
15 1-U~Oz 1198 ""55 6BB J 25 q.5(.)7 ~259 2 LOAtf 01020 00000 G ! •M r."ULL !!:g<uo 
141 ~U1I0-

w i u zt-
13 Q'.1-:J<'( 

liJ U1 o::a: 
It::!l'. 0 

12 ~~~~~ 
ll·O~::ill:Q 

za::U1Ll.lu 
o 1-00.. 

10 ~a::1-CllO 
<oa:: u..Z 

9 ffiwOo< 
• oU1...:za: 

8 (ii~Q'.Q>-
6~~~a: 

7 u 0 ~ iffi 
6 Z~a: a:o., ii -~~ ~(/) 
51 6...J zo , 0 WI-
4 O::r:: 1-w 

~:;: ~::E 
3 ~ ~ :;:~ 
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) .. ~ ~ 
. ~" 
~ • J ~~ z z :r 
0 ~~ 
II.I ·. > i...i 
I- . ~ c 
z • LI.I c( 
ii: . & ::! 
a.. IJ.. :r 

0 a.. 

• 
• 
•• 

• 
• 

I. 

1199 
_1200 
1201 
1202 
1203 
120&1 
1205 
.Lc.uc 
1207 
1208 
1209 

- 1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
122) 
12214 
12.C5 
1226 
1227 
1228 
1229 
12)0 
1231 
12.)2 
123) 
1234 
12J5 
1236 
12J7 
12.38 
1239 
12"0 
121.u 
1242 
12'+3 
1244 
1245 
124+6 
124+7 
12'+8 

"C!::>9 
~912 
l+O"O 
4424J 
ij295 
4!i52 
i.lo647 
<t+ov1 
"'06 
q715 
4'869 
14752 
42'+9 
49:>2 
ijij.)] 

44.)7 
4q.92 
"4:.S9 
ij2l9 
4616 
q.653 
f.l.5V6 
4+~59 

t+6l7 

""" 1 '4'495 
46~3 

4087 
42ti7 
40l9 
4692 
f.1.449 
4144) 
q.85) 
48J3 
'4.30) 
'4641 
464.:5 
'+848 
4205 
4659 
4'71" 
4+518 
'+280 
42ti5 
44)8 
tt892 
4296 
l.lo2!>0 
4854 

eee "' Jo 
ass o _67 
888 0 77 
BBS 0 70 
SBB 0 25 
sea o oo 
888 0 25 
odtt v i'v 
eee o 32 
BBB 0 l5 
ass o 24 
see \J '2 
688 0 60 
888 0 05 
SBB 0 25 
aBB 0 70 
ass o 54 
SBB v 65 
aee o 5o 
aee o J4 
888 iJ 26 
888 v 82 
ass v o5 
d86 v OG 
BBB \J 20 
d88 v 60 
d88 J 25 
SBB v 50 
688 ; JO 
i:tBB 0 77 
aaa v 37 
eee J 35 
888 0 60 
88B 0 69 
888 1 29 
888 0 .35 
sea o 20 
BBB 0 OB 
dBB v 29 
t;BB 0 30 
BBB 0 25 
aea o ea 
6BB J 25 
eea o 70 
888 v 82 
SBB 0 30 
ass v ae 
eae o .30 
aae v as 
688 0 70 

4912 
1212 
"6"0 
Lt.295 
0000 
4635 
4249 
VOV8 

0600 
4667 
0000 
0400 
0000 
'1631 
oooe 
44l9 
0000 
0001 
4q.6q 
0000 
Lf.506 
oooc 
~6J5 
0000 
'UU'3 
4631 
oooq 
'4635 
46)9 
4639 
0400 
OQij) 

0000 
0000 
0000 
00") 
'+643 
0000 
0000 
oooc 
4362 
0000 
'+628 
oooc 
l.J4)8 
"'290 
0001 
4298 
0001 
4706 

4'-514 
4ti55 
424) 
OOOA 
4552 
46£17 
'+601 
.. ~vc 
4715 
~869 
4752 
oooc 
4952 
443) 
4'437 
""92 
OOOA 
44464 
~616 
465) 
4506 
""59 
4637 
'JLUH 
4~95 
46l3 
4087 
4287 
46'H 
~692 
4q49 
4631 
~85) 
4464 
l.J)0:3 
46U1 
OOOA 
"'848 
oooe 
4'659 
"1714 
l.J518 
'+280 
4285 
46J8 
qa92 
4296 
44250 
48514 
q)t"j9 

1 

1 

1 
REM 

1 

BR2 
BRl 
BR 

1 

LJJL 
HL.. T 
ATL 
ADD 
LOA 
STA 
LOA 
AUO 
SHR 
ERS 
BUFl 
SHR 
STA 
LOX 
LOA 
ADO 
STLl 
STX 
STL 
LOL.1 
CLA 
TEQ 
LOX 
IIR1 
BUF 
STA 
LOA 
STL 
LDL 
i\TL 
SHL 
ERS 
STA 
STX1 
L.OAJ 
ERS 
BUF 
L1R1 
l.OAl 
LOL 
LOA 
TEQl 
LOA 
ADO 
Tt.C 
LOL#I 
TE.Cl 
L.OL 
TEOl 
AOO 

0000 
AVAIL.. 
1F 
"L 

0600 
xoc 

0000 
01400 
0000 

TEMPl 
RL 
lF 
0000 
0001 

EXITl 
0000 

RX 
AVAIL.. 

0000 
lF 
TEMP.1. 
RL 
AVAlt. 

0~00 
XM 
0000 
0000 
0000 

XM 

0000 
0000 

RX 
LITB 

0000 
MZERO 
RX 

OOOOJ 
000! 

KON JO 
0001 

ALARM 
28 

RA 

JF 

RX 

RA 
EXlTl 

TEHP1 

EXlTl 
BRl 
BR 
RA 

RL 

lF 
lF 
00001 

•KIND 

LOCATIONS FOR THE NEW ITEM, 

l.4• INSERT ITEM 
PUT THE NEW ITEM INTO THE MEMOAYt FIX U~ 
LINKS PROPERLY. #EXIT• 

COOING uETAILS FOR lNSs 
K"l cu··"1·Aii·~.> iT ACr\ nfi,;..u '-vC~T :..c •• 
RL CONTAINS EXIT INSTRUCTION 
RA CONTAINS lNF02tRX CONTAINS INFO! 
AT EXITt RL IS NEW CONTENTS OF STACK HEAOt 

G ASSUMPTION MACE THAT RX WAS POSITIVE 
RX IS 1NF02. 

LlO.IS STACK EMPTY 
YESIIF STACK HAS NO ITEMStGU TO#EX1T2. 
NOt 

Lll•REMOVE ITEM 
REMOVE TOP ITEM OF STACK 

Ll2eMAK~ LOCATION AVAIL 
PUT THE LOCATION JUST FKEED O~TO THE AVAI~ 
STACK. #EXlTl. 

CODING uETAILS FOR REMI 
R81 IS THE STACK HEAD LOCATIO~, 
RX 1S THE EMPTY EXIT <EXIT2)t 
RL IS THE ORDINARY EXITl. 
OUTPUTI RBl IS THE LOCATION• RL IS lN~Ol• 
INF02 IS STILL IN MEMORY. 

G KINO SUdROUTlNE IS 5•WAY BRANC~ TO 
G R81 IF CHAR4CTER IS BLANK 
G RBl+l IF SPECIAL CHARACTER 
G RB1+2 NUMERIC 999990000N 
G RBl+l A~PHAB!TIC 
G RBl+q DECIMAL POINT 



;i;lw ----~,--

rt 
12~9 '1706 ass J 99 9990 0000 COM 99999 00000 

~a~ 1250 14Ju9 aea u 04 0002 0002 •K lNf' JMP1 0002 
1251 ij)lO dBB ·J 04 0003 0003 itKIND JMPl O;.;OJ 

• 0 1252 46)8 BBB J 25 4490 ~342 1 LO.A# 00001 oooor~ 

~ r~ (J) 0 a.. 125' ~'~2 aee J 88 000'-' ~'-'96 TEQl oooij 
::) • u < 125~ 44496 a ea iJ o~ 0001 0001 JMP1 0001 o_ z z l: 
- < a.. 1Z55 4655 oBB J 50 4+c+6Q. "'266 NOML..Z STL EXITl c. CONSTANT SCAN -•Er\ 9 ~ ;;l 

~. ~ 0 .t.4';70 or+ti\.to 000 r.J ,,s "+i!U~ t+Soi t..UA • t'J'1 ... .i:; l,:J !\j\Jt(lllL'4"9 t £t t.:> V!>t.l..J •v t...V1,.Yt.~ -i . "' w <( 
1257 c+502 aae v 31 4915 1"915 CL.L G FLOATING POINT FORM 

IL ...J 
et: Ul -
a.. LL J: 

1258 4915 BBB 0 82 li'46CJ ~718 TEQ EXIT 1 0 a.. i. 1259 1.'718 688 0 06 4271 ti271 CLX 
1260 4271 SBB 0 08 0000 ij~7c+ LIRl ooou 1F 
1261 14''74 ass 0 32 0100 'l828 1 SHR 0100 

• 14!62 "a'e 6BB 0 82 c+2e1 q"'e1 TEO lF 
126) ~£681 asa 0 )2 0100 41485 SHR 0100 
1266" '+'U~5 see \,) 82 'l838 1.428$ TEQ 2F 

• 1265 "268 aee 0 60 '+209 'i762 STA T!MP2 
1266 ~762 888 0 OG 0002 '+466 IIRl 0002 
1267 ""06 SBB 0 25 44209 l.J4 7 4 LOA TF.MP2 18 
12t>8 4281 ti BB 0 OG 0050 ~685 1 IlR1 0050 3F • 1209 48J8 688 0 OG 0051 .. 685 2 IlRl 0051 3F 
1270 '4685 sea 0 75 44420 4523 ) SUB TEMPJ 
1271 ij54'.3 688 v 32 0200 4078 SHR 0200 • 1272 1+078 BBB 0 37 0600 l.ll.l8'? SHL. 0600 
127' Llo'487 see 0 2.0 oooc 4464 BUF RX EXIT 1 
127" i+Ocl.l 888 0 05 '+209 "962 E0014 LOX TEMP4' 2F ci. SET TYPE INTE.GEH ·:• 1275 4902 SBB 0 26 4'365 4365 2 CLA 1F INITIALIZE N TO THE NUMBER JUST SCANNt:.Ot 
1276 SET TYPE INTEGER. GO TO#C.), 
1277 ~u:.2 aea 'J 07 0001 4165 E0002 IIR 0001 1F c2. SET FLOATING TYPE• I 1278 i+O!)q eee 0 06 4962 4962 E0004 CLX ~B SET N TO FLOATING POI~T TYPt., 
1279 4365 SBB v 60 41U2 4'9 l&l 1 STA TYPE 
1'80 "914 SBB \) 65 4209 44263 STX TEMPi CJ. NEXT CHARACTER • 1281 "20) BBB ..; 26 4666 &+666 CLA 1F GET THE NEXT NON-BLANK CHARACTER FROM THE 
1282 "46b6 686 0 60 4420 ij060 1 STA TEMPJ E0010 CARO <ROUTINE. N>• 

0 ci w ll'. 1283 4000 888 0 30 'f.463 "202 ~0010 LDL. NXTCH f- w :r w I f-zf-O 1281.6 4'40) see 0 OB 4060 ",205 LIR1 EOOlO KIND cq.. WHAT KIND 0 < :r z 
z f- t: ~ 

1285 ~002 BBS 0 25 4209 ~663 E0012 l.DA TEMP' NUM&IF CHARACTER IS NuMERIC•SET N TO 101'\i+CHARt Ul z:: ll'. 
w 0 :::> 

I WU t Ul 1286 q.60) ti BB 0 37 0100 4317 SHL 0100 GO TO#CJ, ll'. z w 0 :I ~~~f- 1287 4317 aee 0 20 oooc 4Q71 BUF RX •I IF A DECIMAL. POINTt GO TO#C2t ~r~ 1288 ~"71 688 J 60 4209 '+86) STA TEMP4 A~F&IF ALPHABETIC• GO TO#CS• !!! f- w ll'. 
IL z Ul Cl 

1289 48oJ aee 0 07 0001 "'16 IlR 0001 OTHalF SPECIAL CHARACTER t pu·r IT SACK or-.. THE CAROt uo 0 < 
.F&ll'. < :::> w 1290 "'16 6BB J 70 4420 'f.666 AOD T£MPJ 1B ANO GO TO#C6, I w~~~ 

:r 0 z ll'. 1291 Ll063 688 0 60 ~6)1 4283 E001) STA TEMP1 cs. E H OR M I f-_ ~ < ~ 
1292 ~2S3 aas 0 25 'J402 4304 LDA L.£0FF IN A STATEMENT &.ABEL.. CONTEXT VIE GO lMMEUlAT~L. ' f- - ll'. 

I ZwQO 
I 20. ~ ~ ~~ 129.3 "''o" aee u )0 4'206 J.f.508 l.DL L..£SW El TO C6t OTHERW1SE WE GO TO#ClC1 FOR AN Et I :::> ll'. Ul •0 
119 Uoll'.Zz 1294 4508 SSB u 82 4J13 4n61 TEQ E0011 Ml TO #C20 FOR AN M1 8o~Q< 
i 18 U'JZf-1-~ 1295 J.f.31.:S aas lJ 25 '+631 tUl83 L.DA TEMP1 ..... TO#CJO FOR AN Ht -<O<(o 
17:. ~f->-tt:z 1296 4'46J dBB 0 )0 1+42'-S 1.1)26 L.OL LITS OTHI 1 zmo 0 
16 LL~z 0.IL 1297 43l6 BBB 0 82 ''179 4.379 TEQ EROUT OTH~RWISE IT IS THE ENO OF THE CONSTANT o:::iQa::::::i 
15 f-utJOi 1298 4319 888 v 30 "l«U::5 4565 l.OL LtT8 CPRueABt..V SVNTACTICALL.Y INCORRECT) ANU WE GO !!:8<Uo 
14. ~Ul:rO-

WJ:gz~ 
13 ll'. f- Ul <a::: 

~t:ll'.a:::Q 
12 ~~t~~ Ila O~:::>O:::Q 

zirUlll.lu 
of- oa.. 

10 i==ll'.f-UlO 
<oll'.1J.Z 

9 f5 111 0o<( I OUlt-'.zO::: 
8. iii:::>_ ll'. Q>-

5 ~~~et: 
7 UO~iffi 
6 z u_ Q'. ll'.a.. 

5,, 
- ~ 0 ~(J) 

:::> w z 0 05 Wf-
4 o :r f-w 

~:: ~~ 
3 ~~ ::Ul 

a - -



t 
1299 ~505 aes u 82 lt918 «U68 TEO HROUT TO ~TEP C6• . ~ ~ lJOO ~168 ts BB 0 _.30 ijt.i70 4722 LOLtJ 00001 OOvO~ 
1301 LJ.74'2 aae 0 82 "525 4061 TEQ MROUT EOOl 1 

< f < 
1)02 ~001 see 0 JO 6"513 4&i07 E'.0011 LOL 5F SETNS Cth AOJuST FOR TYPE 

Ill 0 Q. 1JO) 4'51, aee 0 25 'U'12 "'6" 5 LOA TYPIE IF FLOATING POINT TYPE UCCUHHEOt CONVt:.Rl N TO :i • ~ ~ l.J04 J.+.3tHi 688 0 )1 4517 q517 CL.L FLOATING POINT FORMAT• ELSE SET N TO 1000 z z ::r: 
- <( Q. 1.)05 x TIMES N. c 0:: .J 
l&J ~ w 1306 4517 BBB 0 82 U.~7" u-.-:>r1 .... """'~ 

.f.t" 1-- .io::O· j .............. t ... ~ 

~-
- uJ < 1307 "670 see 0 JO '+206 ~655 l.OL L..ESW NOMLZ [L .J 

11'. (I) -
Q. IL. ::r: 1308 'Jl20 see 0 25 4'209 "713 1 LOA TEHP2 0 Q. 

:t 
1)09 1.J.7ll aaa 0 37 oq.oo 4'206 SHL 0~00 LESW 
1)10 ~206 BBB 0 JO 4708 ll260 LESW t..Ol. lF CONST C71 IS IT A LASEL 
1311 4+402 ti SB 0 JO 4708 "260 LE.OFF l..OL lF CO;llST VESIIF#~ABE~ CONTEXTtENTER ~P~CIAL ROUTIN~ FOR 
1l12 4'708 aaa v 50 4420 q922 1 STL TEHPJ THIS CASEtOEPENOING ON THE SETTING OF THE I 1313 "922 SBB 0 25 4209 4913 LOA TEMP~ LAB£1... SWITCH. THE LABEL. SWITCH IS AUTOMAT• 
Ill" '491J eee 0 J1 4516 £1.516 CL.L NOi ICALLV SET OFF EV~RY TIME GEN IS 
1315 4516 BBB Q 82 4319 4519 TEQ 1F ENTEAEDf GEN WILL SET IT WHENEVER A LABEL MAY • ll16 4519 aee 0 25 4'U2 '+564 L..DA TYPE 2F BE EXPECTED. 
1)17 4319 tlBB 0 07 0002 456tl 1 IIR 0002 2F ca. LOOK UP IN TABLE 
lll8 q.S6LJ. dBB 0 37 oq.oo 4671 2 SHL O&f.00 ACTIVATE ROUTINE T FOR THIS CONSTANT• TriEN bO • 1.l19 4671 dBB 0 20 472' q.725 BUF KON•~ TO#SlO TO SENO A CONSTANT COOE TO GEN• 
1)20 '+725 aea 0 60 '+412 4'-'72 STA TYPE SENOl 

• ll21 4179 see Q 25 4412 '476&f. ER OUT LOA TYPE ClOeNORMAL.lZE 
1J22 ~764 888 0 87 4717 q.917 TGR tF INSE:RT A DECIMAL. POINT lF NONE PRECEO~Ot 
132) 4717 ass 0 .30 406q 4"07 LDL E0014 SET NS £.6. 2E5e 

• 132q 4917 aea J 30 4719 4655 1 l.OL NOMLZ 
1);t5 4719 ees 0 60 "209 "'06S STA TEMP2 E0015 
1326 1.JOtl5 sea v .JO 4'167 4202 e:oo1s LDL NXTCH ClleNEXT CHARACTER 

• 1J27 ~167 aee 0 OS ~065 t4205 LUU E001~ KINO ACTlV.t.TE ROUTINE N FOH THE NEXT CHAKACTER1 
ll.C8 "066 6BB 0 2.5 4298 4q50 E0016 LOA KON30 C12•WMAT KIND 
1J29 4450 a BB 0 82 4503 470, TEO 6F llF SLANKt RETURN TO#Cll. 
13.30 47UJ aee 0 25 4)05 ~707 LO~ LITA N II F NUMERIC tPUT SACK ON CAROtRECORD + ~lbN• t 1JJ1 4707 BBB v 82 'to'f.60 4660 TEQ 7F TO#Cll• 
13J2 4660 SBB \J 25 436) l.1765 L.OA'* 00001 ooooc +- •IF PLUS OR MINUS, RECORO THE SIGN. TO"Cll• 0 ci llJ 0:: l~J.J 4765 ase 0 82 4503 "069 TE" 6F E0019 OTHIOTHERWISE GIVE TME BAD CONSTANT#ALARM. 1-UJillJ 

• 1-zt-O llJq '4067 d88 0 JO '+503 i.+«407 e:oo11 l.Ol 6F SET NS 0 :(I z 
z I- t: ~ 

1.335 q069 i:JBB 0 JO 4871 ~""'7 £0019 LDL CAL.RM SET NS (I) z ~ 0:: 
llJ 0 :J 
llJ u 1-(1) 

1336 ijQb8 ass J JO 4871 4'l07 E0018 l.OL C.ALRM SET NS 0:: z fu 0 
• (!)ijjU1- 1))7 "871 aee 0 .)O '+513 4965 CALRM LDL <o::x SB 1-llJllJUl 

Hw~ 13J8 q9c,,5 SBB v 25 4367 45!ti LOA ALARM [L z (I)(!) 
iJ Q ~ <( 13J9 ijJ&7 BBB ·J OJ JOOO 0000 COP..J 03.JOO 00000 G BAO CONSTANT • ~1-0::0:: <:::illJ 1340 ~~60 6BB \J 25 "563 4503 7 L.OA '2F 6F ,;:a..::r 
llJ0::>-1-

1lt+1 "50) ase ..; 60 '+q.20 ,.172 STA TEMPJ I 0 ZO:: 
~ t-: ~ <( ~ 

I- - 0:: 1342 "172 8BB J 26 "925 ~925 CL.A 1F • ZUJQO 
2C' ~; ~ ~ 1.)4, 49'5 BBB J 60 462U 4070 1 STA TEMPi.t E0020 
19 uo::~zo 1)44 14070 ass J 30 4372 tf2.;2 f:0020 Ll.JL NXTCH C1J,NEXT NUMBERS oQ.wo~ 

oo::r-,;: 
1,45 4l72 888 0 OB "l070 4205 I.IR 1 E0020 KIND CONTINUE ACTIVATING ROUTINE N UNTIL A NON-BL.A 

18 (I) z 1- I- llJ 
-<O<o 

17 •. ~1->-ll::z 1346 qo7" BBB .. j 30 &J526 '44'n7 E0024 LDL 9F SETNS NK. t NON-NUMERIC CHARACTER APPEARS. . z moo 
16 IL.~ z n.a.. 1l47 40/) dBS J lO 4526 l.l'4 .• :? Eo023 LUL 9F SET NS 0 :JQ fl:::J 

15 t8ti 0 i ll,,.8 4071 aae ,; JO ijS26 ijl.J('7 Eo021 LDL 9F SEnJS , jjjo<uo 
14. UUl::rC-

i UJ-Uzl-

13 ~;~<ii 
::rt:o::ll'.o 

12 ~~t~~ II. O~:::>ll'.Q 
' zo::UlLLlu 

10 g ~ g~o 
<o o:: 11.Z 

9 ffillJOo< t OUl~zll'. 
a·.· Ui:::i o:: o 

z:.:~ iii~ 
7 8 ~ ~ iffi 
6 z ~ 0:: O::Q. 

s,I 
- ~ 0 ~(/) 

:J llJ zo 
0 d llJI-

4 O::r 1-llJ 
~ ~ t:,;: 

3 ~ ~ ~~ 
!t 



'~WO 
~ ----- ---

it 
1Jl.tc;t ~072 asa J 25 4+62" ij56l E004!2 t...DA ·rEMP4 LF 

~a~ . l.>!;>O 4!>t>3 dBB l _J7 0100 4l68 2 ShL2 OlOv 
J.351 .t+Joe 6BB . .; 20 oooe ~925 1'..'.\Ur RX H~ 

. 0 1,52 ij541!6 SBB J 25 '41,1.20 "572 Q LOA TEMPJ .. r~ (I) 0 D... 1,:,, '+572 888 ..;; 36 '-'17~ 1H7s CAA Cl'+• AOJtJST EXPONENT 
:j • ~ ~ llS~ '4175 ~BB J 20 "6214 "'7<6 '.3UF TEMP._. AOO T~E EXPONENT TO THE FL.OAf lN\l POINT Z ZI 
- <( D... 1J55 '-'126 dBB J J7 osoo "687 SHL 0800 B.AOaCONSTANT, IF ovt:RFLOW ort UNOEHFL..OW OCCUK:!>t 9 ~~ 

i~;,i 
,:'! "'-'!:-~ 

7v .. ,v.,, ,...;,(>j i°EMt"'4. -c 1'V T ~-u ~v~~iANf H·~~KM• ~,I 
u:: - ... 0~1 ~!:St) "" AUO '-'1Vt. f t1t. Q'. c 
w < 

1357 4964 8t3B J 60 "209 ~871 &ERUT STA TE:HP4 CAL.RM OKI OTHt.:R#ISE RETURN TO#C7• Q. ...J 
a: Ul -
a. u. I 1,58 'J96J aea 0 31 '4716 ij716 -ERUT CL.L 0 D... 

• 1359 ~716 BBB v 87 "206 ij919 TGR L.ESW 
1360 '+919 BSB 0 25 '4209 ~16) LOA TEHPl 
1361 47f>3 BBB 0 82 'l206 "S71 TEQ L.ESW CAt...RM 

• 1-'62 "'200 6BB 0 60 4209 4916 CONST STA TEMP2 
1.)c,.:J ,;+916 B88 0 so '4568 t.J520 STL EXIT2 
1364 4520 888 0 OS 4'623 '1:575 L..DX BtG05 

'I 
1365 ~)75 BBB 0 26 ij279 44278 CLA 
1'66 4+278 888 0 lO 4480 q729 LOL SRCH 
1367 44SO BBB 0 25 OOOB '463tl LOA RL 
1.)68 46Jt+ ttBB 0 20 '+436 OOOA BUF RA 
1)69 ~4J6 888 0 OB 0000 "568 LlR1 0000 EXIT2 
1J70 1+525 888 0 26 4&f.78 4'f78 MR OUT CL..A 1F C20.GET N CHARACTERS 
1J71 141478 aee 0 60 "420 14772 1 STA TEMPJ GET NEXT N CHARACTERS FHOM CARO INCLUOING 

I ll72 4772 SBB 0 25 ij209 4366 LOA TEMPl BL..ANKS ANO BUILD MACHIN~ CODE CONSTANT. <.;O 
137' "'C:t6 SBB 0 Jl 'la 169 'H69 CLL TO#Cl2• 
ll74 "109 ass 0 82 4972 4923 TEQ 9F 

I 1J75 494.J BBB 0 75 4016 'i369 SUB l.tT1 
ll76 4.369 ~BB 0 60 4209 4566 STA TEMP2 

' 
1J77 "'566 dBB 0 )0 "768 4202 LOL NXTCH 
1)78 47oe SBB 0 2S oooc '+17J t.OA RX 
1)79 ~17J dBB 0 32 0500 q.681 SHR 0500 
lliO '46t.H sea 0 70 OOOA 46)6 AOO RA 

I l.>81 464'6 tlBB v 70 OOOA 4291 ADO RA 
1382 14291 BBB 0 37 0500 1.4649 SHL 0500 

0 ci w Q'. 1)8) '464+9 688 0 20 oooc 4903 8UF RX I- w I: w 
• 1-zl-O 1J84 14i9vJ dSB 0 37 0400 '4510 SHL 0400 0 <I: z 

z I-!:::~ 
1J85 4+510 see 0 0!5 '+420 ~.:S7J LOX TEMP) Ul z:;:: Q'. 

w 81- ::> 
1)86 437] BBB 0 32 0900 4478 SHR 0900 18 w Q. Ul 

Q'. z w 0 t ~iiiU1- 1387 4918 688 0 30 4972 &+674 HROVT 1..DL 9F HOl.56 ClO•GET N CHARACTER~ <( Q'. x 
I- w w Ul 

~~w& 1388 t4674 see <J 50 Ll926 1.J678 HOLSB STL EXITJ SET HOL.t..ERITH SWITCH IN ROUTINE N; THIS 
Q. z Ul ~ 

1J89 t+678 aaa 0 25 '+675 4q77 L.DA BKOF SWITCH SIGNALS TH.AT ROUl'INE TO TRAN!>MlT u 0 0 <( 

IF&n: <( ::> w 1390 4477 BBB 0 60 4.311 4766 STA BKSW CHARACTERS IN CARO CODE ON 90-COLUMN SY~TtMS ~ n. I: 
w Q'. >-1-

1391 4766 d88 0 06 4569 q.569 CL..X AND AL.SO TO SUPPRESS A ~PECIAL HIGH·S~EEO I: 0 z Q'. 
1-_ ~ <( ~ .. 1l92 q5C;>9 t:SBB 0 65 4420 4573 STX TEHPJ SKIP OVER BL..ANK COLUMNS WHICH IT USUALLY I- - Q'. 
zwoo 

201 H~~ 1J9:S ~57J aes 0 25 4209 '+966 LOA T£HP4! lF HAS. GET THE NEXT N CHA RAC TEAS FROM THE 
19 an:~zo 
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*** OFF •* 
*** OFF •* 
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*** OFF ** 
aaa .,; Jl 
688 J 82 
BBB 0 30 
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4567 
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4920 
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4926 
Q.575 
~967 
ij206 
Q.968 
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4885 
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4491 
4695 
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SIGN• 

OOESW 
QOEOF 

l 
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t..uA 
SHL. 
BUF 
STA 
L.OA 
LOA 
l.OL 
TGR 
ADD 
STA 
CL.X 
LOA 
STA 
llR 
STA 
LOA 
LOA 

LOL 

t.OA 
LOA 

OFF 
t..DL 
TE.Q 
LLiL 
Tt.Q 
l..OL 
STL 
LOA 
euF 
NUM 
AL~ 

OFF 
OFF 
OFF 
OFF 
ON 
CL.L 
TEQ 
LOLJI 
TEO 

TEMP~ 

0100 
RX 
TEMPJ 
TEMP'+ 
TEMPi 
t..IT4 
8F 
L!Tl 
TEMP4' 
28 
BKON 
SKSW 

0004t 
TYPE 
TE'MPJ 
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OOESW 

COL.1!) 
COL..15 

~OOQ 
5,,5 
SCAN.L 
4F 
MEML.1.. 
JF 
SMFT 
LASE\. 

oooou 
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9001 
9002 
8002 
8001 
9000 

SCANJ. 
10000 
MEMLL.. 

18 

EXITl 

GEN 

JF 
JF 

lF 
2F 

SCA.N9 
STAN 
0000 

aoooo 

CJl•ZERv FlL..L 
IF N IS LESS THAN St ADU ZEROES TO FILL THE 
CONSTANT. RESTORE THE HOLLERJT~ SWITCH 
TO NORMAL• IF N IS MORE THAN St CRAZY 
CONST•NTS ARE GENERATED 

Cl2•TYPE UNSPECJFIEC, 
SET THE TYPE OF THIS CONSTANT TO UNSP~ClFlEU, 
GO ·ro#C7 t 

Q. SPECIAL SCANNING ROUTl~ES 
X ENTRANCE TO Ql OCCURS WHEN THE ENO OF CARO 
X C WHICH IS DETECTED BY AN APOSTROPHE lNSERT~O 
X BY ROUTINE N> IS SENSED• ENTRANCE QlO IS 
X USEU TO DIVERT NORMAL CUNTRO~ OF SCAN• lN 
X ORDER TO EMIT A STRING OF INSERTED ITEMS 
X BEFORE RESUMING ORDINARY SCANNING. 
Ql• SENO SEMICOLON 
X SEND SEMICOLON TO GEN ROUTINE. lNOlCATlNG 
X END OF THE STATEMENT, 
Q2• ENO OF 00 RANGE 
YESIIF THE CARO JUST COMPLETED lS THE END OF A 
X DO RANGE, GO TON040, 
NOi 

Q3, ANY LABEL 
NOi IF COL.S 1-5 OF THE NEXT CARD ARE BLANKtTO#Slt 
#I IF COL 1 IS NUMtiER SIGN GO TO SPECIAL #RESERV 

WORo ENTERING PROCEDURE• 
YES& 
Q4• SCAN FROM COL 1 

SET TO SCAN THIS CARO Al CO~UM~ 1 RATHE~ THAh 
COLUMN 6t AND SET THE LABEL SWITCH CC7) TO 
JUMP TO THE CHECKING ROUTINE MENTIONEu IN THE 
COM~ENT JUST SEFORE STEP oqo. THEN RETURN#Sl. 

QJ. ANY LABEL 
NOi IF COLS 1•5 OF THE NEXT CARO ARE BLANK•TO#Sl. 
•1 lF 'OL l IS NUM~ SIGN GU TO SPEClAL#RESERVEO 

WORu ENTERING PROCEDURE• 
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25 '+300 
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25 0000 
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25 483" 
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'+882 
4'086 
429q 
ij698 
q753 
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'+705 
4358 
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'450C4 
OOOA 
q.704 
4'907 
4560 
4028 
4:356 
4904 
l.J504 
4286 
qe39 
4t.i86 
~028 

OIVT2 

OIVTl 

OIVRT 

1 

' 

2 

1 

L..DL 
STL 
L..OA 
ERS 
cOM 

ON 
ON 
ON 
ON 
LOX 
STX 
LOX 
STX 
STA 
LOA 
LDL 
TEQ 
STA 
LOA 
ADO 
LOA 
CL.L 
TEQ 
LOL 
I IR. 
ADO 
STA 
LOA 
TEQ 
STL 
L..OL 

JF 
SHFT 
LABEL.. 

HHHHH 

9.~)0 l 
9002 
8002 
8001 

L.AST 
OSAVE 
NORM 
Gf.NX 
OIVBS 
SCANX 
2F 
1F 
scNXX 
OIVBS 

0000 

1F 
2.F 

0001 
DtVBS 
DtVBS 
0.SAVE. 
SCNXX 
OSAVE 
SCNXX 

SC'-'N9 
STAN 
oHHHH 

OlvTl 

DIVRT 

1F 
JF 
RA 

JB 

VE: Sa 
Q4• SCA~ FROM COL 1 

SET TO SCAN T~I~ CARO AT COLUM~ 1 RATH~~ THAN 
CoLJMN -,.AND SET THE L..A8EL. s;.YTlCH <C7> TO 
JUMP TO THE CHEcKING ROUTINE MENTION!u IN TME 

x COMMFNT JUST ~EFO~E STEP oqo. THEN 
X RETuFH TO#Sl • 

Q10•AOJUST co-ROUTINE LINKS• 
STORE CURRENT STARTINi PLACE FOR SCAN CO-RTNE 
IN EXIT OF THIS OlVRT SUBROUTINE, WE WILL 
COME BACK To THIS AFTER ALL SPECIAL ITEMS 
HAVE BEEN INSERT IN THE PSEUOOCOOE. 

QlhNEXT ITEM• 
ZEROLOOK AT THE NEXT ITEM TAKEN FROM THE lN~ER

TION TABLE. IF IT IS lERO, WE ARE DONE 
INSERTING ANO SO #E#!XlT TO RESTART THE SCAN 

OK CO-ROUTINE• 
Q12•SENO TO GEN, 

SENO tTEM TO GENtTHEN R~TURN TO#Qll• 
COOING OETAILSI DIVT2 IS USED TO RE-INSEKT THE 

PRE~IOUSLY SCANNED ITEM AT THE ENO OF THE 
OTHE~ INSERTS. OIVTl IS USED TC RESET GtN 
TO fNTER AT Glt OIVRT IS THE NORMAL ENTRV. 
REGISTER A CONTAINS THE STARTING T-TA~LE 
ENTRY. THIS ROUTINE JS ENTERED FROM GtN, 

I, ASSEMBLER STRUCTU~E 
T~8~E OF CONTENTS 

THIS SECTION IS A COMPL~X OF SUdROUTINE~ FOR 
K ASSEMBLING THE MACHINE LANGU-GE INSTRUCTIONS• 
X THE NAMES OF THESE VARIOUS LEVELS ANO THEIR 
X FUNCTIONS ARE 
X Ilt ASMl MACRO AS~£MBLER ••• ASSEM8~E~ 
X 1 TO 5 INSTRUCTIONS ANO/OR 
X PSEUOO•INSTRUCTIONS. 
X 125. ASM2 ASSEMS~ES ENCODED INSTRUCTIONS• 
X FIXING UP THE ADDRESSES OF OPERANO 
X 130, ASM25 HALF ASMBLER•LIKE ASM2 EXCEPT IT 
X DEALS WITH ONE ADDRESS MtC ONLY• 
X IJ5, ASH28 SPECIA~ ASSEMBLER FOR ADDRESSES OF 
x SIMPLE VARIABLES ANO CONSTANTS. 
X ISO, ASlGN FINUS ADDRESSES OF OPERANUS 
X 160. LSW FINDS AOORESSES OF STATEMENT LABEL 
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1!>41 
1542 
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154+4 
15"5 
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1~t+7 
15148 

.;.J.iQ 
ij)57 
4509 
4709 
i,4.760 
l4970 
4576 
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"''2 q521 
~9itl.I 
4570 
1+776 
4174 
14728 
4'532 
£&.JJ5 
"'868 
'+6ti8 
47J2 
428" 

"''a AUJ49 
4557 
J.l74!1 
4976 
LlollO 
q.5~7 
qss1 
46&J 
'47C.7 
/.1.5.)0 
'+S74 
'+289 
1.19il 
4171 
l.+774 
4178 
~494 
ijJ.) 1 
'+5Je 
4177 

"''l 

ooi 'iJ vi> 
888 0 05 
888 0 01 
BBB 0 65 
see o 65 
888 0 JS 
BBB 0 20 
BBB 0 05 
aae v oo 
BBB 0 05 
aes o oo 
see v 65 
aee o 60 
BBB 0 50 
BBB 0 25 
886 0 31 
BBB 0 82 
SBB 0 SO 
aea o os 
886 0 JO 
aas u 25 
see o .:s2 
BBB u J7 
888 0 32 
ase v 25 
BBB 0 20 
aee o 65 
BBB 0 05 
BBB 0 JO 
888 0 05 
988 0 65 
BBB 0 05 
aaa o 65 
aee o 65 
BBB 0 60 
888 0 05 
SBB 0 25 
888 0 31 
see o 65 
6BB :J l2 

888 0 ' ' aee u 20 
see u J5 

.. u.t.o 
4509 
0000 
'+770 
4770 
472~ 
4529 
43J2 
5010 
4921.l 
0010 
'+62"' 
4420 
4926 
4'880 
4335 
4688 
44880 
4732 
-"28" 
OOOB 
oaoo 
0500 
0600 ,.,7LJ 
£1928 
4371.l 
4579 
4683 
4624 
4928 
4420 
q579 
4568 
4209 
477q, 
oooe 
4331 
4568 
0400 
474q 
000~ 
4667 

e+:it/V 
44570 
0001 
~357 
4'556 
"'516 
'4i680 
'+570 
0010 
4570 
0001 
4776 
~174 
~728 
"5)2 
4335 
"888 
14732 
408ij 
4686 
43'.'58 
4849 
4557 
q?21 
"976 
4330 
4'527 
'+881 
45J5 
4727 
'+5'0 
457" 
4926 
'+921 
'U71 
l.l927 
4178 
4)31 
4331 
45.lB 
•U77 
4531 
4371 

A :>fl!I~.:! 

ASM.)J 

ASMJU 
ASM.:S5 
ASM.36 

ASM37 

ASM3 
ASMll 

2 
] 

ASM43 
ASM44 

A$M'+2 
1 

l.&.IA. 

t..OX 
CON 
STX 
STX 
ERS 
BUF 
LOX 
CON 
LOX 
CON 
STX 
STA 
STL 
L.OA 
CL.L 
TEQ 
STL 
LUX 
LOl 
L.OA 
SHR 
SHL 
SHR 
LOA 
BUF 
STX 
LOX 
t.DL. 
LOX 
STX 
L,OX 
STX 
STX 
STA 
lOX 
LOA 
CL..L 
STX 
SHR 
ERS 
t:!UF' 
ERS 

L. l ' 1 

01000 
COMT 
COMT 
xc 
LIRl 

00501 

00001 
TE:MP-+ 
TEMPJ 
EXITJ 
NXL.OC 

2F. 
NXLOC 
JF 

RL 
oaoo 
0500 
0600 

OLOLC 
RWORO 
OLDl.C 
I WORD 

TEMPI+ 
RWORO 
TEMPl 
IWORO 
EXIT2 
TEMP' 

RL 
1F 
EXlTc 

O'lOO 
Xr 
RL 
xoc 

A.)MJ 
ASM.J 
00001 
ASM3J 
ASM32 

ASM3 
00010 
ASMJ 
00001 
ASM.31 

)F 

FARNL. 
FIL.UP 

EXlTJ 
ASM"" 

INCUQ 

1F 

X 170. CASIN FlNUS AOOkE~SES OF CONSTANT~. 
X ISO. ASM3 ASSEMBLES INSTRUCTIONS ANO 
X FIXES UP REFEKENCES TO•NEXT INST.• 
X 190. ASM~ PROCESSES ASSEHBLEO INSTKUCTIONS 
X ANO LOCATIONS• lN OR OUT OF SEQUENCE• 
X AND PERHAPS LISTS THEM, 
X 195. ASM5 PUT ONE IT£M ON OUTPUT CARO. 
l• tao. ASSEM~t.!R J 

THIS SUBROUTINE •SSMELB~S ABSOLUTE IN~T"uc
TIONS ANO FIXES UP REFERENCES TO •NEXT•. 
A ONE•CYCLE DELAY IS KEPT1AN INSTRUCTIO~ IS 
NO PUT OUT UNTIL THE NEXT INSTRUCTION COMES 
AL011jG. 

180,JS NXLOC SET 
IF .~o PART I CUL.AR L.OCAT IUN FO~ THE CURKErt1T 
INSTRUCTION HAS BEEN CHOSEN1 CHOOSE THE Nt.XT 
LOCATION IN THE INTERLACE SEQUENCE. 

I8l1FIL~ PREV INST 
FILL BLANK AOORESSES l~ PREVIOUS lNST~UCTlONt 
IF ANVt WITH ~HE ~OCATJON OF THIS ONE. 

I82•ASSEM8LER ~. 
ACTIVATE ROUTIN~ 191 TO OUTPUT THE PR~CEOINb 
INSTRUCTION• #EXIT, 

COOING DETAILS* RX IS ORROSOOOFF WHERE RK ARE 
RELOCATION DIGITS FOR M ANO Ct S IS S16Nt AND 
FF ARE 0 OR 1 FOR NON-BLANK OR BLANK ADDRES~t 
REsPECTIVELY. RA IS THE INSTRUCTION' R~ IS 
THE EXIT. ASMll-ASM37 ARE SPECIAL ENTKA~CES 
FOR THE MOST COMMON CASES IN SETTING RX, 

l• I90e ASSEMBLER ~. 
THIS SUoROUTINE PROCE$St.S ASSEMBLED INSTRUC-
T IONS AND LOCATIONS. f.NTRY 190 IS USED FOR 
OUT•OF•SEQUENCE LINES• 191 FOR THE PROGRAM 
SEQUENCE, 

I90eSET ********** 
SAVE COMMENT RESERVED FUR NEXT INSTRUCTION IN 
PROGRAM SEQUENCE. ANO INSERT TkE COMMENT 
**********• 
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15 1-utOz 1598 ON 8002 !!:g<uo 
14 t ~UJ:i:O-

U.IJ:gz~ 
13 a:l-UJ<a:: 

~t::a:o::o 
12 ~~~~~ 
II • O~::>O::Q 

za:UJLLlu 
o 1-oD.. 

10 ~a: 1-UlO 

g ~O~IL~ 
UJW 0 t oUJi-'.zll'. 

8 : iii::::> a: 0)-
' 5~~ ~a:: 

7 uo~~ffi 
6 ~~~ llill. 
5 it 

u n.Ul 
::::> ~ zo 
Clo UJ1-
O:i: 1-UJ 4 [ ~ t::::E 

3 ~~ ~~ 

I 



,f 
1!>99 t+tsc,ll dB6 0 25 0050 '&)54 LOA L.C • a~ 1600 ~J!>q BBB 0 _70 4756 ~:380 ADO BtGo;r; •PrU 
1601 4'381 698 0 60 0050 q55l.l &PRl STA L..C 

. 0 1602 ij:>5~ 688 0 11 O•U? '+689 PRN P0017 -PR2 .. r< II) 0 0.. 1603 "'SO BBB 0 60 0050 ij75q ·PRl STA LC 
:) . ~ ~ 1604 ij75t.i esa J ll Oti01 ij689 PRN P0001 -PR2 z z :r 
- c( Q. 1605 ij690 see Q 00 0190 0190 &FR'- JHP &CROJ a c: .J 
l!I ~ w • ;f ,.., "' •1«:>0 ... ,,,,....,.., .... ... ..,. f{-~-

~~3o -· ~ .... ""' i..C,A \,0•'1 T 1F I- a: 0 •vww ... ..., ....... WIWW ..,, c;.J "", 'v i"'l'\ti:»n 
~ :. w < 

1607 "7.JS aee 0 25 4'770 4930 PROF LOA COMT lF 0.. .J 
a:: (J) -
Q. IL :r 1608 t19JO 88tl 0 60 4779 14581 1 STA CMOLO ?92tASSt:MBLER 5 0 Q. 

1609 45f.il 688 0 05 473:5 4935 LOX 85 PUT THE CONTROL. WORO INTO THE OUTPUT 1t 1610 "9l5 BBB 0 J2 0500 '4293 SHR 0500 f ROIJTINf. I9S) 
1611 &J29) see 0 37 0500 '+251 SHL 0500 ANO At.SO STORE THE COMMENT FOR TME t"EA T 
1612 "2!> 1 sea 0 65 0503 ~755 STX P010l INST~UCTION LIN£. • 1613 1.17!>5 aea o 60 0508 ~ueo STA POlOi 
1614 "UlO aae 0 05 "''405 "'957 L.OX BOS 
1615 '49'7 aee 0 65 q770 "580 STX COMT ,, ..., 1616 ;+580 d813 0 25 ~631 4'9lJ LOA TEMP1 
1617 49J' aes v 30 ~385 4Jl7 t..OL ASM5 
lbJ.8 l.IJS5 BBB 0 26 49.38 41938 CL.A I9J•AS5t:MBL.ER 5 • 1619 ~9)8 688 0 20 ij209 4780 BUF TEMPlt PUT THE INSTRUCTION WORU INTO THE OUTflUT 
1620 ~780 BBB J JO '+568 43:57 LOL EXIT2. ASM5 f ROuTINE 195). #EXIT. 

• 1621 COOING i.>ETAlLSS 
1622 x ASM4'ltASMij4 PUT REGISTEtt A AS CUT-OF--.':>Ec..iUENCE 
162' x LIN~ INTO NEXT LOCATION OF UNIQUE STOKAGE 
162'l x ASM42 PUTS TEMP2 AS OUT-OF-SEQUENCE INTO I 1625 x LOC SPECIFIED BY 7 ADDRESS OF RA• RE.LOCATIO~ 
1626 x OIGlT FOR M BEING SPECIFIED l"- REGlSTt.R '-• • 1627 ~ ASMLH tASMI.& HAVE CONTROL WORD IN REGISTE~ At 
162.8 x INSTRUCTION WORO IN REGISTER x. 
1629 I• I 95. ASSEMBL.ER s 
16.lO x THI~ SUoROUTINE IS THE SOL.E CO~MUNICATION • 16J1 x ~ET#EEN THE COMPIL.ER ANO THE OUTPUT CAROS• 
16J2 4JJ7 BBB u 50 tUH>C4 44980 ASMS STL EX1T1 ASf15T 

OciW c: - 16:l' '-'980 888 0 00 4181 0000 ASMST JMP 50001 0000 • r-w:rw r Z f- Cl 
16.)4 OFF 9000 0:;;: :r z 

z f- t ~ 
l6J5 ••• OFF ;ft • OFF 9001 (J) z ~ c: 

wg r :i w 0.. (J) lbl6 ••• OFF ** OFF 9002 • ~~WO 
c( w u f-

1oJ7 *** OFF ** 50001 STA ROllq lF 195,STOKE WORD f- ffi ~(J) 
z :r w 

1638 ••• OFF ** 50002 STA RC12o 1F PUT THE OUTPUT wo~o IN THE PUl\iCH lNTEKL.ACE., !!! r- w~ 
0.. z (J) Cl 

1639 ••• OFF •• 50003 STA Rr>138 1F I96eENO OF CARO u Q ~ c( 

• L11r-c:c: c: c( :i w 
lf>"O *** UFF ** 50004 STA R0150 lF NOi lF THE CARD IS NOT FULL. YET• NEXITt ;:Eo..J: 

w c: >-f-
16~1 *** OFF •• 50005 5TA R0162 1F Yi!.S& 

:r 0 z c: 
r-_ ~ c( i 
f- - c: 16;+2 *** uFF •* 1 t..OA ASMST z w 0 Cl 

2cl ~r~~ l6ij3 ••• OFF ** ~DO KON1 SF 
19 Bc:~zo l6ij'4 *** :JFF ** e STA ASMST EXIT 1 oQ,wo~ 

ClClJ:-::E 
16At5 *** OFF ** 50006 STA H~17'+ PCHSN 18 UlZf-1-w 

i <0 <o 
17. r-r->-a::z 161+6 *** OFF ** PCH~W CLL 1~ I97tCHECK CARO zmoo 
16 lL~ZQ.o.. 161+7 *** OFF ** F'('.'.f-.:ON CLL iF UNLi.SS NO CAROS MOOE IS IN EFFECT• UNl...OAO 0 :iQ ix::i 
15 r-UtJOz 1&'*8 *** OFF-" ** LIR1 1000 2F THE SUFFER, IF THE 2NO READ STATION n~ "'ON-!!:8<Uo 
141 ~(J):rai= 

w:rgz< 
13 c:._.(J)<a:: 

~t:c: a::o 

12 ~~~~~ 
II. O~:ia:'.Q 

zc:UllLlu 

10 g~ ~~o 
<oc: IJ._z 

9 ffi woo< 
• oUlt-"zlX'. 

8 iii :i c: 0>-

7 ~~~~ix: 
uo ~ ~ffi 

6 z ~ c: C:Q. 

sl 
- ~o ~Ul 

:J w z 0 05 Wf-

4 o :r rw 
g: ~ ~~ 

3 ~Z' ;;i.n .. 



~;.:.. -------------------------

• 
~ z 

1649 *** JFF ** 2 llRl 9999 81...Ai~K t SUM CHE.Cr\ THE IMAGE AVAli...ASL..E THERE.. 
1650 ••• vF_F •• n.c -~,: GlV.:.. 1112 HALr IF ThI5 FAitS• ANO DUMP HSK 

~~~ 1651 ••• vFF •• ~oT lB ·1 uFFE·--t, 

< f" 1652 *** OFF "'* RBU r10v01 
Cl) 0 a. 165) *** JFF ** LOL ;.) 10 ::i' ~ ~ 1654 ••• ;;FF •* LOA R0018 Z Z I 
- <(a. 1f>S5 *** OFF -tc• TEO 9F 0 a:: ...J 
ILi ' Ii'. UJ U>56 ••• OFF •• ERS X5 ._. a::O 
Z We( 

1657 *** OFF :f* ADO - n.. ...J XOM •5AS~''1 0:: Ul -
a. u. I 1658 *** OFF ** &5ASM RSS 0100 ·5ASM G EJECT HEAOfR CAROS (80-C.OL.UMN ONLY> 0 a. 

• 1659 ••• OFF •• •SASM L.1R1 0000 
1660 *** OFF •* LOX .3F 
l6t.1 ••• OFF ** t..lRl OOlC> 

' 
16o2 *** OFF •• LOX 2F 
1663 ••• oFF ** LOL R0106 
1664' *** OFF ** TEQ 9F , 16b5 ••• OFF ** L.OX au1 
l6C>6 ••• OFF •* HL.. T 1112 9F 
1667 ••• OFF •* 9 LUU 0084 I981COMPUTE CHECK SUM. 
1668 *** OFF •• LOX JF COMPUTE SUM OF NUMERIC fi'ORTlONS OF FlKST • 1669 ••• OFF •• L.IRl 0120 SEVEN WOROSt ANO PLACE IN WOAr· d OF CARu• 
1670 ••• OFF ;ft* LOX 2F 
1671 ••• OFF •• STA R0186 lf:' • 1672 *** OFF ** 1 RCC R0001 -.~SM5 199ePUN'H 
167' ••• OFF ** &ASM5 LOX BUl PUNCH CARO• INCREASE !lEwUENCE l'iUMBERt#EXlTe 
167 .. ••• OFF ** HL.T 1111 lB 

•• 1675 ••• OFF ** PC HOF EQU -ASMS 
1676 *** UFF ** •ASM5 LOA RW01 
1677 ••• OFF •• ADO L.tTl • 1678 *** OFF ** STA RWOl 
1679 ••• vFF ** IIR 50001 SB 
1680 *** OFF ** ' LOA1 R0018 2F I lb8l ••• OFF ** ' •001 R0030 -A~SM 
1682 *** OFF ** &A5!>M 4001 ROO'J2 •A.S5M 

0 i:i w a:: 168) ••• OFF ** •A5SM ~001 R00'42 -AS5i'1 'f-w:rw f- z f- 0 1684 *** OFF •• &AS!;M AD01 R005~ RX 0 :;{ :r z 
ZH:~ 
Ul z:;:: a:: 1685 *** JFF ** •AS!)M 4001 R005~ RX t:i 8 ti:~ 1686 *** OFF •• OFF 8002 • ~~WO <( w u f-

1687 *** OFF •• OFF 8001 f-ffi ~Ul 
z :r w 

1688 ON 9000 !!!H.i~ 
n.. z Ul (j 

Li 0 ° <( 1689 ON 9001 • ~f:~a:: <( ::J w 1690 ON ~00' ~ n.. :r 
w a::>- f- 1691 I.Ubl see iJ 60 092~ '4781 50001 STA f<012t> 1F I95tSTOiiE Wu RO :r 0 z a:: 
~ ~ <( ~ 

1692 4162 BBB v 60 09~8 q.1a1 50002 STA R0148 lF PUT THE OUTPUT WORD IN rHE PU1'CH 110 !KL..ACt;. • f- - a:: 
zwoo 

20. H~~ 169J '4183 aee v 60 0968 ij781 50003 STA Rn168 lF 196•ENO OF cu~o 
19 0a::~z 0 1694 "lt"' aee 0 60 0918 q1e1 sooo~i STA ROllS 1F NOi IF THE c,~.Ro IS NOT FULL Yt:Tt #EXIT• o.e.woz 

oo:r-~ 
1695 '4185 see J 60 0938 (.f.781 '50005 STA R0136 1F YES• 18 uiZf-1-w 

-<CO<(o 
17. ~f->-O::z 1696 1.4781 aaa I) 25 4980 4.1-9]2 l LOA A!MST zmoo 
16 u.~za.n.. 1697 ~9J2 aee :.; 70 '4097 q9,'.''0 ADO KON! SF 0 ::JQ o:::::i 
15 f-Ut}Oz 1698 '4900 eee 0 60 .. 980 4l461' a STA ASM5T EXIT l !!::g<(uo 
149 ~ui:rO-

wiuzl-
13 a::f-~<~ 

~t:a::o::o 
12 ~~~~IE 
II. O~:::iO::Q 

za::UlWU 
0 f- 0 a. 

10 i='.a::f-(/)Q 
<Coa:: u..Z 

9 ffi woo< a ouir:zO:: 
8_ iii~a::Q>-

5 ~ ~ ~o:: 
7 uo ~ ::Effi 
6 z ~ 0: a::a. 

sl 
- ~ 0 ~(/) 

::J ~ z 0 
00 Wf-

4 o :r f-w 
[:;:: ~~ 

3 ~~ :;::~ 



• 
• 
• 
• 

• 

lt.>99 
1700 
1701 
1702 
1703 
170~ 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
171' 
1714 
1715 
1716 
1717 
1718 
17149 
1720 
1721 
1722 
172l 
17214 
1725 
1726 
176!7 
1728 
1729 
17JO 
17J1 
1732 
17Jl 
17.3" 
173~ 
17)6 
17)7 
17J8 
1739 
1740 
17441 
174'2 
1744] 
1744 
17 ij!) 

1746 
17'+7 
171+8 

l4 ltl6 
4'981 
4651 
4titUol 
45J7 
'tl41-1 
4l'+U 
14898 
4'956 

"'''2 ~58! 
q.188 
4890 

""9' 
4l~5 
~582 
ij78S 
"7J7 
489q 
4+'4~7 
4299 
•9Sq 
4558 
4782 
t.+7!>9 
ij982 
'+7!>8 

'+J63 
&4583 
·~783 
47'+2 
~297 
4985 
l49t.)4 
44959 
'+9!>8 

40~q. 

490] 
Ll-l.J89 
'4-693 
4896 
.. 499 
tl955 
'+684 
4696 
~881.J 

888 v 60 
see o J1 
BBB 0 l1 
886 0 OB 
686 0 OG 
aee o a2 
BBB 0 22 
see o 46 
BBB 0 25 
888 0 82 
BBB 0 OB 
SBB 0 05 
BBB 0 OB 
8BB 0 05 
aee o Jo 
see o s2 
aes o os 
BBB v 67 
688 0 OB 
SBB 0 05 
ttf38 u 08 
aee u os 
688 \) 60 
888 J 81 
aee o 05 
dBB J 67 
dBB v 25 

aea J 10 
BBB J 60 
688 u 07 
888 J 29 
SBB J 71-4 
aae J 71.4 
dBB ,J 7'4 
~BB J 7~ 
~88 Q 7'4 

888 0 25 
888 v 70 
688 0 .30 
BBB 0 82 
888 u 87 
aae tJ 75 
aae u oo 
BBB v 70 
6BB 0 70 
6BB 0 60 

0958 
4149q 
'U4B~ 
1000 
9999 
q.99q 
4898 
0800 
0911 
ij8914 
0000 
,.890 
9881 
~345 
0872 
499q 
q737 
1112 
9997 
'f 299 
9987 
tl558 
0978 
0800 
,.982 
1111 
0908 

q.016 
0908 
"181 
0911 
0931 
0951 
0951 
0971 
0971 

0027 ,,.,,6 
q.5&u 
4'696 
4+"99 
0009 
0027 
0231 
0231 
0231 

~981 

"'"8,,. 
q.q94 
4537 
~3~1 
4)q.4 
4'5]7 
"956 
'4l82 
q.595 
4188 
4742 
~q93 

q.297 
'4582 
'-'785 
0150 
489&i 
:41'97 
47"2 
495'4 
q297 
q.792 
'-'758 
0150 
4782 
~383 

'4583 
4'783 
4900 
44297 
tl98ij 
,.958 
'4-958 
oooc 
oooc 

'+983 
q.499 
ij69J 
'll396 
~955 
'4955 
'468q 
oooc 
4881.i 
'+13~ 

50006 
PCHSW 
PC HON 
1 
2 

9 

1 
&ASM5 

•ASM5 
PC HOF 

' 2 
&A5SM 
-ASSM 
~AS!>M 
-AS5M 

FARNL 

2 

1 

STA 
CL.L 
Cl..L 
L.lRl 
l1R1 
TEQ 
RBT 
Rt!U 
l..DA 
TEQ 
L.lRl 
LOX 
L.lFU 
LOX 
l.OL 
TEQ 
L.OX 
HL.T 
t...IR1 
L.OX 
l.1Rl 
LOX 
STA 
RCC 
l..DX 
HL.T 
L.DA 
EQU 
ADO 
STA 
IIR 
LOA1 
A001 
A001 
A001 
A001 
4001 
ON 
ON 

l..OA 
ADO 
t...OL 
TEQ 
TG~ 

SUR 
STA 
ADO 
ADO 
STA 

R015i.i 
lf!" 
lF 
1oou 
9999 

9F 

ROOUU 
R0111 
9F 

0000 

9881 

R0072 
9F 

1112 
9997 

9987 

R0178 
ROOOO 

1111 
RWD1 
-ASM!> 
t.. IT 1 
RW01 
50001 
R0111 
RC1ll 
R0151 
R0151 
R0171 
R0171 

8001 
9002 

L.EVEt.. 
INCRE 
KN.200 
1F 

RL 
L..EVEt.. 
BAND 
BAND 
BANC 

PCHSN 

2F 

28 

JF 

2F 

BUl 
9F. 

lF 

2F 
lF 
•ASM5 
BUl 
18 

ee 
2F 
•ASSM 
-ASSM 
•ASSM 
RX 
RX 

2F 
;2F 

RX 

+05 

I97eCHECK CARO 
UNl..ESS NO CARDS MOOE IS IN E.FFECTt UNL.OAO 
THE BUFFER• THE THE 2ND READ STATEION IS NON• 
BL.ANKt SUM CHECK THE IMAGE AVAlLABLE THERE. 
GlV~ 1112 HALT IF THIS FAIL.St ANO DUMP HSR 
BUFFER• 

I98•COMPUTE CHECK SUM. 
COMPUTE SUM OF NUMERIC PORTIOhS OF FIKST 
SEVEN WORDS• 4NO P~ACE IN WORO 8 OF CARO. 

l99•PUNCH 
PUNCH CAROtlNCREASE SEQUENCE NUMBER• "EAIT. 

1. 
G FINu ~NO RESlR~E NEXT LOCATION 
G IN PROGRAM INTERLACE 
G RX 15 EXIT• RA GETS 02L~LLOOOO 



·---------· ---------------------·-· 

• 1749 ~u.>~ d8B J 26 q955 "4955 CL.A 20 

CJ J ~ . 1750 ~6S6 dBB 1J .50 4J88 4340 FlLUP STL .. r I l.4' G F' ILi... BL.MJK AOORESSES IN PREV If\\~TRUCT 101~ 
17S1 'J.3'+0 dSB J 11 4340 4893 \TL G RA ~ PLACE TO FILL ;,I no FORM ORLLLL...0000 

• 0 1752 489) 688 :J 25 492~ "'''" 1 ... ur Ra,ORO G RL ,, E:XIT l.. I NS• 
< r~ (I) 0 D.. 1753 '+'Jij aae J 05 000,~ 4588 tDY R~ ::i :9 ~ ~ l 754 t+5oa SBB J J7 0800 l.f.699 -;HL oaoo z z J: 
- < D.. 1755 ;4699 dBB ·J 70 4301 49.36 ADO BtGc.10 -FlL.l a a: ..J 
ILi >- l&J 1..,11: .. ,,o ..... "'.,~ ... .... 

-t3-+LJ Orf. J. L. l IlP HHHH f I It'""" 
Ml"1t1H •• u.. .... """4 ... .,, ........ ..., .......... 

"" v I 
~ ; 11.J < 

1757 t.J5ijQ dBB 0 J5 OOOA 4544 ERS RL Cl ..J 
Q:: (I) -

a. lL J: 1758 q.5q.q ass 0 20 4579 4'5.34 8UF IWORu 0 a. 

• 1759 "''" SSS 0 60 '4579 473'1 STA IWORO 
1·:1 1760 q.7Jq SBB 0 25 0006 q1ee L.DA Rl 

17ol 44788 888 \.) ]5 q7q.o 4942 ERS X1 

•• 
1762 49't2 aea 0 20 oooc 4)46 BUF RX 
176) "-''+6 BBB 0 J5 4201 4'359 ERS xoH 
l76q. 14359 888 0 60 4928 4936 STA RWORO •FIL.1 

t 1765 l.l9l6 BBB v 25 oooa "9q.O ·FIL.1 L.DA RL 
1766 ij91.tO 888 0 l5 q.617 49)1+ ERS XO 
1767 lJ9Jq. SBB 0 32 0100 4988 SHR 0100 
1768 ij988 see 0 70 4'301 1.uea ADO SIG90 •FIL2 • 1769 4'JS9 aee 0 20 4'928 q)84 &F1L2 BUF RWORO 
1770 4J84 888 0 JS 4'201 4559 ERS XOM 
1771 ij.5~9 BBB 0 60 4928 ~584 STA RWORD 

I 1772 "5Sij ttee 0 25 0009 LU389 L..DA RL 
177) "'e;;9 ase 0 32 04'00 .. 5'l6 SH" 0400 
177q. 4+5'+6 888 0 l5 "7214 ij78'4 ERS xc • 177.5 47ti'+ aee 0 20 q.579 4536 BUF IWORO 
1776 "'"6 dBB 0 60 4579 '-':588 STA IWORO -FIL...2 
1777 'f.7.>6 aea 0 05 OOOA 4190 GOTO LOX RA G •GO TO• SUBROUTINE • 1778 tU90 C'lBB 0 25 ~92~ "')86 l.DA RWORO G RX lS OROOOOOOOOt RL. IS EXIT LINE. 
1779 '+'i6 aes 0 J7 0800 4'697 SHL 0800 G IF PREV INST HAS BLANK AOORESStMERE~Y FlLUP. 
1780 ~6fi7 aee 0 70 ~225 ~586 AOC BtG99 -GOTO • 1781 ~587 see \) 25 oooc 4686 &GOTO L,.OA RX Fll..UP 
1782 14566 688 0 25 '+880 4786 •GOTO LOA NXLOC G EL.SC. IF NXLOC IS ~ONZERUt ASSEMSLE A JMP 

0ci11.J a: 178) 4786 888 0 70 4201 "986 t\00 XOM •GOTl G INSTRUCTION l-11.J:CllJ 
'1-~I-~ l7aq. q966 SBB v 00 OOOR 0000 -GOT1 JMP RL 0000 i 0< I: 11.J 

z I-!:: a: 
1785 JMPRL EQU -GOT.1 (I) z ~a: 

t:l8t ~ .1786 44987 aee v 25 47~0 4192 &GOT! LOA )( 1 a: z 11.J 0 
• Cl-u 1787 lU92 see 0 35 < 11.J I- oooc q1ti6 ERS RX I- ffi ~(I) 

z I: 11.J 1788 ij7'+6 888 0 60 "624 "187 STA TEMP'+ !:!! 1- w~ 
Cl z (I) Cl 

1789 tUf.t7 888 0 75 oooc '4776 SUB RX ASMJ1 uoO< 
• ~f=h < :J 11.J 1790 ij927 aea CJ 30 4196 ~148 INCUQ LOL. UNIQU G UNIQU TO RL.. ~Cl I: 

llJQ:>-1-
1791 q.1q.a a BS 0 01 0001 4501 IIR 0001 G INCREMENT UNlQU ev 1 I: 0 z a: 

t-: ~ < ~ 
1792 '+501 BBS 0 70 oooe "6387 A.DO RL G EXIT TO RX I- - a: 

z 11.J 0 0 
20 I H~~ 1793 4'J87 aee J 60 'H96 oooc STA UNIQU RX 
19 aa:~zo 179" 47'1" 888 0 65 q01J 4787 A SIGN STX COOOJ I• I 50, ASlGN SUBROUTINE o~wo~ 

oo:c-~ 

1795 x THIS SUBROUTINE FlNOStOK MAKEStTH(. MEMOttY 18 (I) z 1- I- llJ 
-<O<o 

17 t ~1->-0::z 1796 x ASSIGNMENT FOR S IMPL..E" VARIABl..ESt ARRAY St OR zmoo 
16 lL~z 0..CL 1797 x TEMP STORAGES. IT IS NOT A TRUE SUBROUTINE• 0 :JQ Q:::J 

15 1-utJOz 1798 x FOR IF THE ITEM TURNS OUT TO BE A CONST ~\NT !!:g<uo 
149 ~(l):ccf: 

11.J:r:gz< 
13 a:l-(l)<o:: 

~t:a:o::o 
12 ~~~~~ 
II .t O~::iO::o 

za:lllWu 
01-oD.. 

10 f:a:l-lflC 
9 ~O~u.~ 11.JllJ 0 '9 olll...:zO:: 
8! (jj~lrQ>-

~~ ~ ~o:: 
7 UO~iffi 
6 ~~g ffiD.. 

' u Cl(/) 5. ~~zo 
. 0 II.JI-

4 O:c 1-11.J 
~ ~ ~~ 

3 ~~ ~~ 

• 



• .. ~ ~ 
. • 0 

~ • J ~ ~ Z ZI 
0 ~~ 
LIJ ~ w 
I- ' ii 0 
~ •=_, ~ c( 
a:: ' Ul ::! 
a.. LL I 

0 a.. 

• 
• 
• 
• 
• 
• 
' 
I 

179'.i 
1800 
1801 
1802 
1803 
Uf04 
1805 
• ,., I"· It. 

•1.1w"" 
1807 
1808 
1809 
1810 
UHl 
1812 
UH) 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
18'' 
1824 
1825 
1826 
1827 
1a,e 
1829 

- 18JO 
1831 
1832 
183) 
18.34 
18.35 
1836 
18)7 
J.8J8 
1839 
1840 
1841 
184+2 
184) 
18~4 
1845 
18'+6 
184+7 
1848 

--

~7~7 6~8 v 70 4603 
~5~9 ass J so 4014 
~lJ9 BBB 0 35 0043 
q545 888 0 ,0 ~897 
~d97 SBB 0 60 4631 

'4llf J 
"'9'+6 
4899 
'17l9 

"'"1 Li019 
4939 
t.i9ijq 
454) 
l.l 189 
4590 
&J789 
~9S9 
4743 
4Jij.7 
4745 
4J48 
LtJ90 
4790 
q9'6.J 
"010 
4'990 
4'l96 
4J"9 
q395 
'+391 
"5"48 
4591 
4748 
ij 791 
4945 
4011 

;.:;;;; .; jZ, 

SBB 0 77 
888 0 06 
SBB 0 .32 
BBB 0 70 
BBB 0 00 
aae o 37 
SBB 0 70 
aae o 60 
BBB 0 25 
eae o 37 
BBB 0 60 
BBB 0 05 
688 0 05 
888 0 JO 
BBB 0 OB 
BBB 0 07 
888 0 35 
ass o 20 
888 0 OB 
BBB 0 77 
eee o 25 
d88 0 70 
888 0 07 
BBB tJ J9 
sea o 01 
ass o Jo 
see o 10 
SBB 0 60 
BBB 0 25 
BBB 0 20 
see o 64 
888 0 00 

.f.7~i 
4343 
q.999 
OIJOO 
49'+1 
&i010 
0700 
'+191 
4191 
"-631 
0400 
4209 
OOOA 
OOOA 
~7''5 
4701 
HHHH 
4209 
'f.ij08 
1749 
494'3 
4631 
q.392 
HHHH 
0001 
0001 
4196 
OOOB 
'U96 
~631 
0008 
0000 
4"013 

4589 
~3.39 
q.5q5 
4641 
q5)9 .. ~ ... _, 
'+94'6 
44899 
4739 
OOOA 
0000 
14939 
'494" 
454, 
"189 

"''9 4789 
'4743 
47Ll3 
~J47 

'+445 
4348 
~)90 

'+790 

"9"' ij013 
4990 
q395 
'4)49 
~)91 

4)91 
ij548 
4591 
"748 
4791 
49Ll,5 
~897 
4013 

-ASN~ 

1 
ASGl'f 1 
6 

C0009 

&ASN4 
TRSW 
TRON 
1 

TROFF 

coooo 
&ASN1 

•ASNl 
1 

COO~H 

AOD 
STL 
!:RS 
L.OL 
STA 
t.n.S 
ATL 
CLX 
SHR 
ADD 
JMP 
SHL 
ADO 
STA 
LOA 
SHL 
STA 
LOX 
LOX 
L.OL 
Ll~l 
IlR 
ERS 
BUF 
l.IRl 
ATL 
LOA 
ADD 
IIR 
ERSl 
IIR 
L.OL 
ADO 
STA 
LOA 
BUF 
ST Al 
JMP 

SIG60 
C0004 
XM 
6F 
TEMPl 
AMM 

040\J 

coooo 
0700 

TEMPS 
TEMPS 
TEHPl 

Ol4i00 
TEMP2. 
RA 
R.~ 
TROFF 
TEMPS 

HHHH 
TEMP4' 
8tG01 
W9999 

TEMPl 
BIG70 

HHHH 
0001 
0001 

UNIQU 
RL 
UNIQU 
TEMP1 
RL 

0000 
COOO) 

•ASN't 
1F 
ASGNl 
BR 

RA 
0000 

18 
TRSW 
1F 
1F 

INS 

COO OJ 

-ASNl 

·1F 
lF 

66 

X OR rl~PPY ARRYt IT JUMPS INTO THE MIDDLE OF 
X ASM48 ROUTINE. 
ISO•IS IT A TEMP 
YES&tF THE ITEM TO ~E ASSIGNED lS A TEMP ~TORAGEt 

GO TO#l52• 
NOi 
I51•WHAT lS TABLE ENTRY 
O~F•lF TH£ TA~~~ tNTRY lNUl~ATES T~lS 11EM IS 

DEFINED IN UNIQUE OR COMMONtGOTO#OEFX. 
PARIIF TH£ ITEM IS A PARAMET!AtGO TO THE#PAHAMETE 
CON&EXIT. IF THE ITEM IS A CONSTANT, GO TO STEP 

Il8 tN#ASM28tOR IF OOING A FUNCTION CA~~ GO 
TO CASlN•STEP 170. 

EQUlIF THE ITEM IS UNOEFINEU AND EQUIVALENCED TU 
OTHER lTEMStGO TO~El• 

UN01tF THE ITEM tS UNDEFtNEUtNOT EQUIVALENC~Ot 
ASSIGN IT IN UNIQUE STORAGE ANO GO TO#OEFX. 

HAPIFINALl.Y IF THE ITEM rs A HAPPY ARRAYtASSUME 
WE ~~VE BEEN CA~LEO BY ASM20tACJUST OP CODE 
FOR INDEXING IF NECESSARYtTHEN CONVERT TO A 
SIMPLE VARIASL.E ANO RECYCLE AT~15l• 

152•REINSTATE TEMP 
UNLESS PROCESSING A 00 STATEMENTt THE TtMP 
STORAGE LOCATION IS PUT BACK ON THE LIST OF 
POTENTIAL TEMP STORAGES FOR FURTHER USE, 
GO TO#DEFX 

COOING OETAILSI RA IS THE OPERAND STACK ENTRYt 
RL IS THE EXlT FOR A PAMAMETERt RX IS THE 
EXIT FOR A DEFINED NON-PARAMETER. 

I• 125, ASSEMBLER '• 
X THIS SU~ROUTlNE ASSEM6L~S MACHINE LAN~UAG~ 
X INSTRUCTIONS OF AN ALMOST SYMBOLIC NATUREf 
X THE OP•CODE IS THE TRUE OP BEFORE lNOEXINGt 
X ~NO THE ADDRESSES ARE EITHER ABSOLUTEtREFER 
X TO NEXT INSTRUCTION,OR REFER TO OPERANDS, 
X IN PARTICULARtAN ARRAY OPERAND IS A~LOWEOt 
X ANO THIS MAY CAUSE MANY INSTRUCTIONS TO RE 
X G£NERATEO, IF THE OPERAND IS NOT A LABEL• 
X HOWEV!Rt THE ASSUM?TtON IS MADE THAT IT GOES 



• 
• 
• 
't 

• 

UH .. 9 
. 1850 
1851 
1852 
185l 
185&t 
1855 
• " ''!""' 

"""'""""" 1857 
1858 
1859 

- 1B60 
UJt>l 
ls62 
186) 
1864 
1865 
1866 
le67 
1868 
1869 

- 1870 
1871 
1872 
l87l 
187'4 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
188 ... 
1885 
18tJ6 
1887 
1888 
1889 
1890 
Us91 
1892 

- 189, 
189" 
1895 
Ul96 
1897 

... 1898 

'+J!)O 
IH9l 
451.t? 
4592 
~596 

~5:Jo 
~~~I ft, ... ,...,0 

4'792 
l.l796 
ij59) 
q9SO 
Li992 
lf 595 
4996 
q901 
4+79) 
q993 
q7ij7 

"''9" "'79q 
"994 

'&J93 
ii795 
q995 
LJ9'+7 
q)98 
qJ9? 

"''~9 
~597 
tt.l!> 1 
£U97 
ij!598 
'4797 
~751 
1'7'l9 
4'997 
4'798 
~951 
~998 
4.l949 
q;199 
qoso 
q399 
14061 
4799 

688 'J _60 
ass -J so 
888 J 35 
688 0 60 
BBB .J JO 
6BB ,; 25 
;;,,~~ .J ov 
BBB ·J 65 
888 J 25 
asa o l7 
888 0 30 
BBB 0 77 
BBB 0 25 
aae J J7 
SBB 0 20 
BBB 0 60 
see o 25 
688 0 J2 
SBB 0 J5 
BBB 0 20 
BBB 0 .)O 

888 0 J!) 
888 0 60 
aaa o 10 
i;jBB 0 99 
aee o os 
888 0 70 
aaa o oo 
sea o 06 
ees o as 
BBB u 20 
aee o so 
aea o 11 
BBB 0 25 
SBB 0 75 
BBB .L 29 
BBB 0 77 
d88 (J )2 
888 0 35 
aee o 10 
BBB v 25 
aee o lo 
688 v 05 
aea o JO 
688 J 25 

"991 
'+195 
'1-617 
'H94 
q.9"9 
499l 
4+/:>0 
4)91.J 
't-991 
oqoo 
4992 
4992 
4391.& 
0100 
oooc 
462«J 
0008 
O'f.00 
4'72Q. 
~750 
'l195 

00ij) 
''191 
ij91+7 
0001 
"016 
45149 
0098 
q.351 
'H91 
41914 
44551 
q.797 
4997 
OOOB 
0000 
'4798 
0900 
'441 :3 
4199 
OOOB 
'H95 
419q. 
4195· 
4999 

4193 

"'"7 l.&592 
~596 
~550 
4J9] 
q l"i2 
~196 

4593 
14950 
439) 
'4595 
"996 
l.&901 
479) 
499J 
q.747 
ij59q. 
"794 
4.1.99q 
4776 

'l795 
q.995 
l.J'.597 
0000 
4197 
ti597 
0000 
ij)51 
q.197 
0008 
q.797 
4751 
"749 
OOOA 
"798 
ij951 
"998 
4949 
OOOA 
Ll080 
4399 
'4599 
4799 
451 q. 

ASM4' 

1 

ASM25 

&HFl 
•HFl 

1 
&HF2 

1 
8 

voooo 

V0001 
EEf 

STA 
~TL 
1!Re 
STA 
LGL 
L.Dl 
STA 
STX 
l.OA 
SHL. 
L.DL 
ATL 
t.OA 
SHL 
BUF 
STA 
L.OA 
SHR 
ERS 
BUF 
L.OL 

ERS 
STA 
1'00 
CON 
LOX 
AOC 
CON 
CL.X 
LOA 
BUF 
STL 
.\TL 
L.OA 
SUB 
l.DAJ 
ATL 
SHR 
ERS 
400 
LOA 
LOL 
LOX 
l.OL 
LOA 

TMPlU 
C:XlTo 
Xt": 
Te:MP7 
.~F 
T ... PlJ 
TEMPb 
TEMP9 
TMP10 

0400 

TEMPi,1 
0100 

RX 
TEMP'+ 
RL 

0400 
xe 
TEMP8 
EX I To 

XM 
TEMP:> 

99000 
LtTl 

00009 

TEMP:> 
TEMP7 
EXITS 

lF 
RL 

0000 

0900 
LJT8 

RL 
EX I To 
TEMP7 
EXITtl 

ASM31 

•HFl 
10000 
lF 
-HF2 
80000 

lF 
RL 

RA 
SF 

RA 
voooo 

ASM28 
EE£ 
ALARM 

x IN M ADDRESS ANO THAT c AOORESS REFER~ ro NXl 
I25•ASSEMBLE i•5 ON M 

SENJ THE M ADDRESS TO ASM2.5 FOR AS~EM8~Y· 
f lF IT 15 AN OPERANQ,WE WILL NEVER COME BACK 
FRO~ ASM2.5•SEE THAT ROUTINE.> 

I26•ASSEMSL.E 2•5 ON C 
SENO C ADDRESS TO ASM2.~ FOR ASSEM8~Y• 

127.ASSt.MBLE J 
SENu THE COMPILED INSTRUCTION TO ASM' FoR 
OUTPUT ANO FINAL TOUCHES, #EXIT. 

COOING UETAILSI ADDRESS 9999 MEANS NEXTe AOURfS~ 
9911 MEANS OPERAND STACK + II. FOR EXAMPLEt 
9901 IS THE TOP OF THE OPERANO STACK. ADORES 
SES LESS THAN 9901 ARE ABSOLUTE. 
AT INPUT RA IS A CODEC INSTRUCTION•RL IS EXIT 
LINE, 

I• I30. ASSEMS~ERS 2.5 ANO 2e8 
ASM2.5 DOES HALF THE JOS OF ASM2t Q,v, 
ASM2.B IS USED FOR SIMP~E VARIABLES• TEMP 

X STORAGES; ANO SUBSCRIPTS. 
IlO•WHAT ADDRESS 
ABS&IF THE ADDRESS TO BE AS~EMSLEO IS ASSO~UTE• 

SET CORRESPONDING R•OIGIT ZERO ANOpEXIT. 
NXTllF THE ADDRESS REFERS TO NEXT INSTRUCTION• 

TRA~SMIT THIS INFORMATION ANO TEMPORAKI~Y S~T 
THE ADDRESS ZERO,#EXtT• 

RAND OTHERWISE THE ADDRESS IS AN OPERAND 
ANO FURTHER TESTS ARE N~CESSARY. 

IJl•WHAT KIND OF OPERAND 
FETCH THE OPER1,NO SPEC If lEO <\ND CHECK TU SEt. 
WHAT KINO IT IS. 

VARIFOR A SIMPLE VARIABLE OK TEMP STORAGEt GO TO 
G TREAT TEMP STORE(4) AS SIMPLE VAR(O) 

ASM2BtSTEP1'll5tAFTER WHICH WE EXIT FROM ASM2t 
ACCIFOR AN ACCUMULATOR SYMBOL THIS IS A 8AO~MESS, 
INXIFOR AN lNOEX VARIABLE•A.SSUME WE WERE CAL.L.£0 8 

BY ASSEMBLER 1 FOR A STORE OPERATION. THANS• 
FER SACK TO#ASMl EMITTING THE INSTRUCTIONS 
TO i..OAD RBl• 
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• 
• J ~ 

U~99 ~~fii9 dBli ..J 21 0005 0000 CON 21000 50000 G EXP ti ERROR 
; 1900 0042 a ea u _25 00'+4 451 q 8ME LOA ALARM 

1901 OO'+q aea 0 OJ 0400 0000 CON 030'HJ 00000 G BAD MESS 
. 0 II 1902 "'0~2 aaa 0 25 0084 0886 V0002 L.OAll 00057 67814 ARRIFOR AN ARRAY VARIABLE GO TO !:f TEP# I '61+ • 

< r< U> 0 0.. If 190, 08i6 aaa 0 05 0288 0090 t.OX TMPlJ LABIFOR A LABELtGO TO THE L.ABE.L ASSIGN ROUTINt.. ::>I ~ ~ ' 1904 0090 aae 0 J2 0600 0099 SHR 0600 LOOPl (160) ANO THEN #EXIT. Z ZI 
- c( 0.. " 1905 ij085 888 0 ,0 0087 0089 V0005 LOL L.SW a ll'. ..J 
l&I & ~ I I 1 o,.., .. .l'\nM.., r.u::ta "\ ,...r,: 

·--~---
,. .... ~. .... ..,,.,.,. vo,vv ovovu ~. 

ll'. u - ii w W' 'illtlfl•·· j 
.... _..., ~ """" "'"'"'? """A. w <( 

I 1907 0291 881 v 35 OOi+J 0245 ERS XM 0.. ...l 
'0:: Ul -

Q. IL I 1908 02~5 688 v 20 4191& 4551 BUF TEMP7 EXIT5 0 0.. 

If 1909 ij599 688 v 50 0201 0003 ASM28 STL EXIT~ IJ5eASSIGN VARIABL.E • • 1910 000) BBB 0 65 'H91 06ti3 STX TEMPS 9F GO TO ROUTINE 150 TO GEl THE ASSIGNMENT FOR 

" 1911 0643 BBB 0 05 Ol.f.ij5 OO'l7 9 LOX NPAR THIS SIMPLE VARIABLE• 
I 1912 ooq.7 BBB 0 )0 00~9 '""" LDL ASIGN NPARIF IT IS NOT A PARAMETE~•GO TO STEP#l,,.2 • I 1913 00£4-9 BBB 0 09 0001 0203 LOX1 0001 CON IF IT IS A CONSTANTtWE GET TO STEP#Il8. 
I 191~ 020) BBB Q 65 ~770 0222 STX COMT PARI OTHERWISE IT•S A PARAMETER. 

I I 191, 02•2 SBB 0 50 002&J O&J26 STL TEMPo Il6eCHECK OP CODE • ' 1916 0"26 BBB 0 :so 4191 081"3 L.OL TEMPS FOR A SIMPLE VARIABLE PARAMETER• WE CHOOSE 

' 1917 08'+J BBB 0 25 14247 0249 LOA atGlO ONE OF THREE SU~ROUTINES IN THE OBJECT CODEt 
II 1918 02"9 SBB 0 82 1852 2052 TEQ 1F DEPENDING WHETHER THE OP IS TO t:lE LDL• L.OA• • ' 1919 2052 BBB 0 70 OOOA Qq.'7 ADO RA OR STL• FOR A STA WE 00 ATL.t STL1 FOR OTHER 
H 1920 0'157 aee u 82 0060 0260 TEQ 2F OPERATIONS• WE 00 \..OL• OP RL.e 

I 1921 0200 aee 0 25 4604 0106 L,.OA BtG25 • " 1922 0106 see 0 82 0109 0309 TEQ lF 
• 192) Ol09 818 0 70 OOOA 0,1', ADO RA 

" 192q 03J.4 688 0 82 0317 0517 TEQ 4F 
,_ 
• ' 1925 0517 aea u 07 0001 0120 IIR 0001 

" 1926 0120 SBB v JO 0322 0124 L.r:JL oF 
I 1927 0Ji2 888 v ,0 £1.986 01)8 t.DL JMPRL.. NPAR2 :1 • 1928 OObO SBB \J .30 0317 Ol19 2 l.DL 4F ATi. 
• 1929 0319 888 0 25 0121 4556 ATL L..OA BIG77 ASM)2 
I 19.)0 0.317 BBB 0 07 0002 0320 a IIR 0002 SF ,. 

1931 1852 tlBB 0 07 0001 0320 1 IlR 0001 SF 
1932 0109 BBB 0 07 0000 Ol20 3 IIR 0000 SF 

0 ci w ll'. 19J3 Ol~O BBB 0 JO 0201 01244 5 t.OL EXIT'+ 6F • 1-w:rw 1-z ,_ o 

• 19J4 Ol.t~ 888 0 7£1. 0000 oqo3 6 4001 0000 0 < :r z 
z I-!:: ~ 

' 19J5 04'0) BBB 0 32 0'400 0210 SHR 0£1.00 Ul z $: ll'. 

t:J 8 ~ ~ 
' 19J6 0210 BBB 0 l5 q.72q 0626 ERS xc • ~~WO c( w u I-

" 19J7 06'6 tl8B 0 05 0028 OO'O L.OX# 00100 00010 1-ffii:i:!] 
~ ~ w·~ l9J8 00)0 888 0 20 4623 ~570 BUF BIGOS ASM3 0.. z Ul Cl u 0 0 c( " 19.39 ~015 BBB 0 30 OtU7 0219 cooo, L.DL FCEX • w;:~ll'. ll'. c( :J w ' 194'0 0219 888 0 25 ~013 0065 l..OA COOOJ G CHE\;K IF DOING A FUNCTION CALL.• ~ 0.. :r 
w ll'. >-1-

" 19~1 0005 BBB :J 82 0068 0268 TEQ lF :r 0 z ll'. 
1-_ ~ c( ~ 
I- - ll'. I 19~2 0068 ass 0 05 OOOA 0072 L.OX RA CASIN • ZwQO 

2C H~~ ' 194+3 0268 eee ~ 29 0001 0603 1 L..DAl 0001 IJS.CHECK FOR ZERO 
19 Gll'.~zo I 194" 060) sea o '1 020~ 0206 CL.L SUBSIF THE CONSTANT IS ZERO•ANO IF THIS I~ A oQwoz 

oo:r-~ 
18. !!.!~b~~ n 1945 0206 688 :j 82 0809 1409 TEO lF ZERO SUclSCRIPT ON A PARAMETRIC ARRAY GO TO 17. ~1->-0::z I 1946 0809 see v 30 0201 080) L.OL EXIT'+ STEP#I46t OTHERWISE FOR A ZERO CONSTANT, ADU zmoo 
16 IL~ZQ.o.. H 19£47 080.3 aee iJ 25 0005 0607 LOA M~EX ZROIONE TO THE OP CODE ANO .SET 7 ANO C TO NXTt 0 :JQ a:::::i 
15 1-UtiOz " 1948 0607 888 v 82 OAUO 0610 TEQ AREX1 GO TO ASMl AND THEN#£XIT FOR ASM2, . !!:gc(uo 
14t ~Ul:ra-w-uzt-
13 !!'.~~<(~ 

~t:ll'.0::0 
12. ~~~~~ II. O~:::iO::o 

. zll'.UlUJu 
10 Q 1-o~a 1-[l'.I-

c(O ll'. ILZ 
9 ffiwOo<C 

• ollli-:za:: 
a. Ui:::i_~Q>-

5t 0.. ~o:: 
7 UO~iffi 
6 ~ ~ ~ ffiO. 

st u o..lfl 
:J w z 0 
0 6 WI-

4 O :r 1-w 
~ $: ~~ 

3 ~ :z $: ~, 

• 
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t 

' 1949 0610 SSS J ;tt.5 'H91 12143 LOA TEMPS '\IZRO 

[I a~ f . 1950 1243 ass J 70 ,.,,,oa 0261 ~i.JO StGJl 

' 1951 v201 SBB () 05 006:5 ... 570 LOX L..TTll. ASMJ 

< f < 
' 1952 1409 aBB J 35 4'667 0419 1 ER~ X,·,c I.:S9•CHE~K FOR IIM 

II) 0 D.. " 195) )'+19 see J 82 O'l22 0622 rt.O 1F YE.SI SEE IF THE. OP l ~ L.OA ANIJ IF lT CAN BE. CHANGED 
:i • ~ ~ ' 195&& Olf 22 BBB J 25 'H91 1643 LOA. TEMP.J INTO IltU IF so. DO THI~ AND#EXIT. z z J: 
- <( D.. • 1955 164.3 sea ·; JO "601.f. 0256 t..OL c; ! G.~:> FR0,"1 ASM2 VIA A ~)Ml. Q a:: ..J 
hi ~ w • • *" '*' !'If vd..iiro t;ttb \J ~4' 02!:>9 0622 TE.Q lF NOi ~ . ii: Q 4.Y.;)O 

w .c 

' 1957 0259 BBB 0 29 0001 1Li03 L.OA 1 0001 n_ ..J 
a:: lll -
D.. IL. J: " 1958 1•03 see 0 70 0805 0008 4DD BIG07 0 D.. 

1959 0008 SBB 0 30 0201 '4556 LOL EXIT'+ ASiwtJ2 l~O•ASSIGN CONSTANT • f 1960 0622 BBB 0 05 022q. 0072 1 LOX CASIN USE THE CASIN ROUTINE ( 110,. DISPLAY THf 

" 1961 022'l BBB v 25 0826 0228 LOA NPARl COMMENT •CONST•. ;. 1962 o&l6 BBB 0 12 2,,, 652::5 ALF CONST 
196' OFF 8002 
1964 OFF 9002 

• 1965 HHH 
1966 ON 9002 
1967 ON 8002 
1968 04'ij5 aee l. 29 0001 0228 NPAR L.OAl . 0001 NPARl 1'+2eASSEM8LE ) v • 1969 0228 aee 0 60 '+77(') Oll8 NPARl STA COMT NPAR2 GIVE. APPROPRIATE COMMENTt THEN #EXIT FROM 
1970 01J8 BBB 0 25 OOOA o:sq2 NPAR2 LOA RL ASM.l VIA ASMl1 
1971 0342 BBB 0 35 1.17"0 0592 ERS Xl 

I 1972 0592 BBB 0 20 .. 016 0818 8UF LtTl 
1973 0818 BBB 0 60 462'l 1626 STA TE:MP4 
197,.. 1626 eae iJ 07 HHHH 0229 !IR HHHH • 1975 02,9 888 0 35 OOOB 0"'' ERS RL 
1976 04l.3 BBB 0 20 "191 18"' BUF TEMP5 
1977 184) BBB 0 JO 0201 ij776 LIJL EXIT4 ASMJl • 1978 ijOttJ 888 0 .30 0085 l.J30) VOOOl LOL SR1 
1979 00ti5 see 0 09 0001 160) t..DXl 0001 
1980 1603 888 0 65 1t.J05 1qo7 STX TMP11 l~thG!T SUBSCRIPT • 1981 1,,.U7 ase 0 37 0400 oeui SHL 0400 IN ASM215 WE HAVE AN ARHAY OPERAND. 
.1982 08U~ BBB v JO 0216 4641 LDL BR IF THE SUt.iSCRlPT IS NOT ALRE4.0Y IN Rf.ti I STER 

0 ci w a:: 198) 0216 sea 0 09 0001 1803 LDXl 0001 At COMPILE cooe: TO STORE A IN TEMP IF NEC-• r-w:rw f- z f- 0 1981.J 180) 888 0 65 1605 1607 STX TMP12 ESSARY• ANO THEN TO LOAO A WITH THE SUBSCRIPT 0 <i'. :r z 
z f- t: ~ 1985 1607 SBB v 60 4191 1?043 STA TEMP!> (USING ASM2•8t STEP IJS> • lll z :!=a:: 
l!lSti) l986 2U~) t.tBB v J5 0645 02'l7 ERS Hl • ~~WO <( w u f- 1987 0247 see 0 lO q.97q. 0276 L.DL SIG10 f- ffi ~:!] 
~~Iii~ 1988 0276 888 0 8,2 0005 0079 TEO AREX a: z lll C) 

1989 0079 BBB 0 05 0881 0283 L.OX Cl.ACC u 0 ° <( 
• ~f:~o:: <( :::J w 1990 08b1 dBB v 25 4'191 0093 L.OA TEMP~ ::ED..!: 

~~~~ 1991 009.3 888 0 05 '+60Lf. 0306 t...OX BtG25 f-11.<(:::J 
. z Li. 

1992 Ol06 OBB 0 30 0005 4599 LOL AREX ASMZ8 f- - a:: 
ZwQO 

209 H~~ - 199.3 0005 dBB 0 25 140S 1807 AREX l..DA TMP11 l45eWHAT KIND ARRAY :::J lll • 
19 8~ffi~~ 199q 1807 aee v )0 '4336 oq.39 LOL INCRE CREFER TO STEP 1~2'4 wHERt. THE VARIOUS CA.)E.:J OF 
18 ~~~j:~ 1995 .)4')8 ass ...; 06 16'41 1641 CL.X ARR,!o\Y WERE DEFINED.> HAPPY ARRAYS 00 r"OT - <0 <o 
17. ~r->-O::z 1996 lE>'+ 1 t;;BB 0 65 2243 JS~5 STX ACC COME THROUGH THIS PARTtdUT WE MUST t;RANCH zmoo 
16 11.~ZD..n_ 1997 08'+5 aes <J 32 0900 0657 SHR 090v ) WAYS FOR THE OTHER TYPES OF ARRAYS I o:::iQa:::::i 
15 r-UtiOz 1998 06!:>7 aea J 70 01.JS~ OOOA ADO RA SAO;SADt GO TO#li.i7. ~g<uo 
14 t ~lll:roi= 

w:i:gz< 
13 a:: f-ll)<a:: 

~to::a::o 
12 ~~~&~ 
11 • O~:::ia::o 

zo::lllWU 
o r-oD.. 

10 f:o::f-(1)0 
<oo:: 11.Z 

9 ffiwOo< 
~. Q!Qt~a:: 0. ~:~~~ 
7 8 ~ ~ iffi 
6 ~~~ ffiD.. 

st u n_(I) 
:::J ~ z 0 
0 0 Wf-

4 o :r f-w 
~ :!= ~::E 

3 ~~ :!=~ ... 



:• 
1999 0"!>9 ase 0 07 0007 ~019 IlR 0007 C0009 ORO&OROINARY• GO TO;;tlLJB. 

I~~ 2000 4020 688 v _82 1623 1823 C0010 TEQ COR10 PAR& PARAMET~ICtGO TO NEXT STEP. 
2001 184'3 BBB IJ 05 0225 0'427 L.OX lF 1146,PARAMETER CODE 

< f < 
2002 024!5 698 0 00 0000 0070 CON 00000 00070 IF CORE MOOE IS ONt COMPILE 

Ill 0 Q. ZOO' O'UO 88B 0 05 0212 0~27 •REXl L.DX 2.F 1F AOO lFtL.OX RAtl.OA PARtAOO RX RAt ::; . ~ ~ 2ooai 0212 aae 0 00 0000 0025 2 CON oooou 00025 ELSE COMPILE ADD PAR (OR LOA PAR IF 5Ut3!)CK1Pl z z :r 
- < Q. 2005 0~2.7 BBB v 25 1Ll05 2007 1 LOA T"'1P11 IS .lERO >' ADD NXT RAt GO T0#149e 9 ~ ;;! A,411°'1,. ft! """' """' , ~ ... oS& .;7 VbUU Vt.tlf) 5Ht. oouv j:: II. - '-VVO A\ifV/ \J a: 0 
~ . w < 2007 O't16 ese J 32 0200 0221 SHR 0200 ll. ...I 
0::: lll -
0.. u. :r 2008 0221 sea 0 30 2023 Oti25 LDL 3F ~F 0 Q. 

• zoo9 oqa5 888 0 05 0627 LJ709 LJ LDX lF ASMJLI 
2010 2023 see 0 lO 0625 1627 3 L.DL SF ADONX 
2011 16Z7 aaa 0 25 0'429 06)1 A00NX LOA# 70000 OOOOA 
2012 06)1 aaa (.) 05 0633 4570 LOX L.. IT 10 ASMJ • 2013 06'5 sea 0 25 1'405 21.J07 8 L.OA TMPll 
2014 2qo7 6BB 0 .JS '47tU 21.44) ERS XMH 
2015 2~'+3 BBB 0 06 1046 10"6 Cl.X 7F • 2016 10'4>6 see 0 75 '4623 Otl76 7 sue atG05 AREX2 
2017 0627 eee 0 21 2127 1914 1 ALF PARAH 
2018 1623. SBB 0 JO 0825 1827 COR10 LDL. CORES • 2019 0825 888 0 05 0212 11Hf4 LOX ae 
2020 1"1" BBB 0 32 0200 0619 SHR 0200 
2021 0619 BBB 0 JO 0"21 Oti25 L.OL 5F ij8 • 2022 ~021 6BB u 82 0424 0624 C0011 TEQ CORl.l 1'+7•SAO CODE 
202.3 06.rtq. 8BB 0 25 1405 2607 LOA TMP11 IF CORE MOOE IS ONt COMPILE AOO lFt 

• 2024 ,2607 aee 0 '' ~74! 26q.3 ERS XMH LOX RA.t !IR OREL.AT!\/!• ADD RX RA: 
2025 26't) aee y JO 124'5 '+260 LDL C0r'IST ELS£ COMPILE ADO FUOGEt ADO NXT RA• 
2026 124'5 aee 0 05 0~47 0072 LOX CASIN GO TOtHLi9. 

• 2027 0 .. 47 888 u 25 OOOB 0251 LOA RL 
2028 02!>1 688 0 05 0253 0055 LOX 1F 
2029 00!>5 dBB cJ JO 1957 061\9 LOL 7F 
20]0 1857 ase v JO 0859 1627 LOL AOONX • ZOJl 08!:>9 1;;88 v 25 1405 2807 LOA TMP11 
20.32 2807 688 0 37 0600 0616 SHL 0600 

0 ci w a: ZOJ.3 0616 BBB 0 05 OOOA Ol.l20 LOX RA • 1-w:I:W I- z I- 0 20J'l 0"20 688 0 l2 0200 1625 SHR 0200 0 < :r z 
Zf-t::~ 

20J5 1625 SBB 0 i6 1046 10'-l6 CL.A 7B lll z;: a: 
wg I-:::> 
w n. lll ZOJ6 02~3 898 0 ll 1116 "475 1 ALF FUDGE '~~WO < w u I-

- 20J7 Ol4i'4 aas 0 JO 1826 1827 COR11 LOL CORES I- ffi ~lll 
z :r w 

20.)8 18Z6 888 0 20 063:5 02.JS BUF LJT10 ~I- ui ~ 
ll. z lll C> 
uo 0 < 2.0)9 02)5 ass 0 05 OOOA 02]9 LOX RA I ~~h < :::> w 201+0 02J9 see 0 32 0100 2843 SHR 0100 ::Ell.I 
w a: >-1-

20'+1 28Q.) ass J 25 0805 J007 LOA BtG07 :r 0 z a: 
..... ~ < ~ 

2.042 3007 BSB :.J JO 0421 q.570 LLJL SF ASMl I- - a: 
ZwQO 

2cl H~~ 2043 04,1 aee 0 25 2223 1825 5 LOA# 70000 coaoA 
19 Ba:~z 0 

20&t4 1825 aee 0 06 0Li28 '1)428 CL.X o.e.wo~ 
18 ~ ~ ~ j:: ~ it06'' 0~28 d8B 0 JO 0230 '+570 l.DL ASM3 -<O<o 
171 ~1->-0::z 20~6 02JO see 0 05 0032 14927 LOX INCUQ zmoo 
16 u.~ZQ.n. 2047 00J2 aaa J so '4-860 :;625 STL Nxt..O<.i', dB 0 :::>Q O:::::J 

15 1-UtJOz 2048 0263 688 .J 31 1886 1886 CLJlCC CLL G SUBROUTINE TO STORE A IN TEMP IF IT l~ IN USE i!:8<Uo 
141 ~lll:rO-w-uzl-
13 a:~~<~ 

~ta:o::o 
12 ~~t~~ 
II. O~:::>O::Q 

za:lllLLlu 

10 g ~ ~fuo 
<oa: u.Z 

9 ffi woo< t Ollli-:'70:: 
8 iii:::> a: 0)-

5~~Uio::: 
7 u ~ ~ ~ffi 
6 Z~a:ll:Q. 

i - ~ 0 ~ti) c::. :::iW 0 o, 0 _i z 
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fu;: ~~ 
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!I 
'-<J.ij9 1886 d8B J 25 22 .. J l6q.5 LCA ACC 
2050 16'+5 SBB J 82 oooc 02~8 Tl:.() RX 

,,.. IN fHE OBJ~CT PKOGRAM ~j~ \.2 

20!)1 02'+8 BBB 0 65 4926 0278 STX t~X IT:; 
• 0 2052 :)278 SBB ;J OS 0080 0082 t,.ln' l~ 

< r~ II) 0 D.. 2053 oOtJ2 SBB ') JO 0284 2086 LLiL rF 
::) . ~ ~ 2054' z086 aee iJ oe 44-701 '6229 LlRl T, .. MPS Rf.M G IF TEMPS STACK 15 EMPTY, RESERVE A NEW PL..ACC. z z J.: 
- < a. 2055 ooso 688 J 05 028tl q.927 2 L0'1 1F IN,UQ 5 IN JNiwi..W • I A ~ ;:! .... 0: - cU:>O uco" at:ta J 2~ 22~' ieq.5 1 l.DA ACC ~ t 0: 0 

w o( 

2057 18'+5 see 0 70 06q.7 ADO RA D.. .J OOOA a:: Ul -
I 0.. u. J.: 2058 ooq.7 BBB 0 OS 0000 0453 L.IRl 0000 0 D.. 

• 20S9 o'+!>J BBB 0 29 0000 0602 l,.DA1 0000 
~060 0602 aee 0 35 '1.667 0819 !RS xoc 
2061 0819 BBB 0 06 1622 1622 CL.X 

• 2062 16l2 BBB 0 65 2243 2oqs STX ACC 
2063 20'+5 BBB 0 05 OOOA 0'-'49 l.OX RA 
20c,4 Q&Uh~ see 0 07 HHHH 2252 IIR HHHH 

• 2065 22!>2 BBB 0 JS 0008 0~56 £RS RL 
2066 0":>6 BBB 0 77 Oij56 1859 ATL 
2067 1859 aas 0 20 oooc 0263 eUF RX 
2068 02t>) 888 0 70 li2ij7 O'OO ADO BtG.30 • 2069 OlOO 888 0 6LI 0000 11.f.02 STA1 0000 -2070 11.102 888 0 25 '+60"5 0855 L.OA BIG60 
2071 0855 aee 0 20 OOOB 2059 BUF RL • 2072 2059 SBB 0 05 1750 OJ52 LOX woooo 
207' 03!>2 SBB 0 JO Q926 4709 l.DL EXlTJ ASMl"I 
2074 1827 BBB 0 50 0201 200, CQRt;:.S STL EXIT4 G THIS SU~ROUTINE PiJTS our THE CORE ONLY • 2075 20UJ 688 0 25 4'196 0"48 LOA UNIQU G PAIR OF INSTRUCTIONS 
2076 04'+8 BBB 0 JO 0850 2~52 LOL 3F 
2.077 2"52 asa 0 05 025" 0659 LOX 1F 7F 

lt 2078 06!:>9 BBB 0 70 0461 "'709 7 ADO 8tG69 ASMl4 
2079 08!>0 BBB 0 25 2652 045" ' LOA# 05000 AOOOO 
2080 O"l!t4 SBS 0 OS 0656 0458 l..DX 2F 

I - 2081 0"~8 BBS v JO oq6o ij760 l.DL ASMlS 
2082 otioo 888 (J 25 1Ll05 0208 t...DA TMPlJ. 

0 ci w 0: 208' 0208 BBB 0 11 0600 0201 SHL 0600 EXlTij • f-wJ:W f- z f- 0 
206~ 02sq. BBB 0 01 221F l695 1 AL.F <CORE 0 :( J: z 

z f- !:: ~ 
2085 06!>6 BBB 22 2306 538C 2 AL.F ONLY> (/) z ~ 0: J w 8 f- ::J 

w D.. Ul 2086 "0'-2 see 0 30 08214 1627 C0012 LOL AOONX 1~8.0ROlNARY COUE 0: z w 0 
• ~iiiU1- 2087 084tt.i 688 0 25 4740 0242 LOA Xl COMPILE ADD NXT RA. I f- :5 ~ l!J 

~ t w~ 2088 02~2 BBB 0 35 1405 0"08 ERS TMPll D.. z Ul Cl 
uo 0 < 20s9 04\JS 1:$88 0 05 OOOA OtH2 LOX RA w - D.. 

i.o:f-Q'.Q'. 2090 0412 688 0 07 HHHH 0215 IIR HHHH ; < ::J w ; ;:ED..J: 

~~~~ 2091 0215 see 0 35. 1405 0608 ERS TMP11 1-. ~ < ~ 
2092 0608 dBS 0 77 0608 Otil 1 4TL f- - 0: 

ZwQO 
201 Hu.~ 209l 0411 aee 0 25 l'-'05 0808 LOA TMP11 
19 0o:~zo 20914 0808 BBS 0 37 0600 0617 SHL 0600 o.e.woz 

18 ~~ti=~ 2095 0617 ass v J2 0100 0621 SHR 0100 -<O<o 
17. t1->-0:::z 2096 0621 888 v 20 OOOR 0476 BUF RL AREX2 zmoo 
16 u.~Z D..o.. 2097 0476 BBB ;J 70 l.J194 00~7 AREX2 ADO TEMP·7 I 0+ 9•COMPI1.E OP 0 ::JQ a:::::i 
15 1-U~Oz 2098 0097 BBB Q 30 1605 1qoe t.OL TMP12 NOW ~oMPILE THE ORIGINAL. OP-CO OE. OESit<EO FOK o..O<U 

• ijjO Q 14: UUl:i:Oj: w-uz 
13 0: t~ <~ 

~to:a:::o 
12. ~~~~~ II. O~::ia:::o 

zo:Ull.Llu 
0 f- 0 a. 

10 f:=o:HOO 
<oo: u.Z 

9 ffiwOo< I o(J)i-:za::: 
8 (ii~O:Q>-

5f~~~ 
7 uo~~ffi 
6 z ~ 0: o:a. 

sl - ~ 0 ~(/) 
::J ~ z 0 
0 Q WI-

4 o :i: 1-w 
g:~~~ 

3 ~~ ~Ul 
- -.. 
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4'099 
2100 
2101 
.2102 
ZlOl 
l104 
2105 
'-4vo 
2107 
2108 
2109 
2110 
2111 
2112 
211l 
2ll&J 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
212) 
2124' 
2125 
2126 
2127 
2128 
2129 
21JO 
21Jl 
21J2 
ZlJ.1 
21)4 
2135 
21:36 
21.)7 
21J8 
21J9 
21q0 
21•+1 
211.4-2 
21&+3 
216+4 
211+5 
2U~6 
2147 
21£+8 

l~V8 dS6 0 50 ~770 

00S9 888 0 06 0092 

0108 
0509 
0092 
05illO 
0129 
05)2 
0155 
0732 
09.)q. 
0158 
OJ60 
0165 
0176 
0178 
1260 
02b2 
!6G2 
1281 
i2e2 
12ij6 
128q 
0103 
0111 
0113 
0116 
0720 
0527 
0376 
0611 
1614 
1"18 
0620 
16'"' 
08)1 
oel' 
02J7 
14.L 7 
1822 
12o5 
0287 
0293 

688 0 06 
aee o os 
t:IBB v 50 
SBB 0 .30 
aee o 87 
BBB 0 30 
aes o 87 
BBB 0 25 
888 O OJ 
dBB v 30 
BBB 0 70 
see o J2 
see o 10 
BBB u 29 
BBB 0 05 
aee o 2q 
t.iBB 0 6~ 
aee o 06 
sae o JS 
BBB v J5 
aee v JS 
SBB v 60 
BBB 0 05 
eaa a 11 
i:'JBB 0 OG 
eea o 32 
BBB 0 JS 
ass o 20 
688 0 OB 
BBB J 05 
aae o 30 
aee o 25 
aee o 37 
sea o Jo 
BBB o 35 
SBB 0 20 
BBB 0 70 
aea v 64 
see o 30 
BBB "" l5 
eee v J1 

0092 
005~ 
ij568 
"277 
05)2 
'+60] 
0732 
09314 
1900 
0360 
oooc 
oeoo 
0178 
0000 
0282 
0000 
0000 
0158 
'47•U 
4201 
4201 
'4209 
0113 
011] 
0000 
oqoo 
~72£1. 
'l209 
O&U5 
OOOB 
0620 
oooc 
O'JOO 
0831 
Ol.135 
OIU5 
l'H9 
0000 
0287 
'l7•U 
0296 

0092 

0092 
0092 
0520 
0129 
0732 
0155 
0158 
0336 
0000 
4303 
0165 
0176 
OOOA 
1230 
4'08ij 
1602 
1282 
0158 
ij568 
0103 
010] 
0111 
408q 
0116 
0720 
0527 
0:576 
0611 
1611+ 
1418 
"'-'45 
162tJ 
08~1 
14303 
0237 
ll.l17 
1822 
1285 
4.30) 
.j293 
0296 

LSW 

LSWOF 
LSWON 
1 

1 

2 

LOOOO 

LOO<Jl 
L0002 
L0006 
L.0004 
1 

L0005 

STL. 

CL..X 

CL.X 
LOX 
STL 
LDL 
TGR 
L.DL 
TGR 
L..DA 
CON 
LOL 
ADO 
SHR 
ADO 
L0Al 
LOX 
BUF1 
CTAt ..., ' ...... 
CLX 
£RS 
ERS 
ERS 
STA 
LOX 
ATL 
IIR1 
SHR 
ERS 
BUF 
L.IR1 
LOX 
L.OL. 
LOA 
SHL 
LOI.. 
ERS 
l3UF 
ADO 
ST;6"l 
LOL 
cRS 
CLL 

corn 

1F 

lF 
StGO't 
EXIT4'! 
t3IG50 

81660 
lF 

03190 

RX 
0800 

0000 

,9 
XMH 
XOM 
XOM 
T!:MP6 

0000 
OijOO 

xc 
TFMP.l 
L.LlST 
RL 

xco 
LLlST 
ONE15 

0000 

XMn 

EXITS 

lF 

2F 
NOMAL. 
00000 
8R1 

RA 
L.9950 
FARNL.. 

EXITJ. 
lF 
1F 

FARNL 

INS 

BR1 

L.000!> 
~R.L 

THIS ARRAY OPERAND• PLUS ~ IF INOEXlNb IS 
X SPECIFIED• PUT NAME OF ARRAY AS COMMENT. 
COOING DETAILS WILL BE OMITTED SINCE ASM2•5 
X •ND ASM2.8 ARE ONL..Y FOR INTERNAL USE SY A~M'• 
I• l60e L.SW FOR ASSIGNING STATEMENT LABEL~. 
X THI~ ROUTINE HANDLES TH£ LOGIC FOR LABEL. 
X AOOriESSES. THE PROALEMS SOLVED AAE THOSE 
X OF FORWARD REFERENCES AND OF POTENTIA~ GO TU 
X OUT OF 00 LOOPS, 
I60eCHECK LABEL 

CHECK THAT THE OPERAND WHICH IS SUPPO~EO TO 
BADIBE A LABEL IS ACTUALLY A STATEMENT NUMBER. 

IF NOTt GIVE THE BAO LABEL•ALARM. 
OKI 

G BAO LABEL 
I6l•IN L>O l.OOP 
YESIIF WE ARE IN A 00 LOOP ~O TO Sl[P#l64 UNLES~ 

WE .VANT THE ABSOLUTE LOCl,,T ION OF THE L.Ai£L 
NOi 
I62•ASSIGN 

IF THE LABEL. IS UNOEFlNfOtPlCK LOCATIUNt 
DEFINE ITt ANO EXIT. IF THE LABEL IS TEMPO
RARILY UNOEFINEO CSEE B~lOi>•uO STEP 162 ON 
THE AUXILIARY WORD. IF THE LABEL lS ALREADY 
DEFINED• SIMPLV#EXIT. 

I 6th TEMP ASSIGN 
IN 00 LOOP (AS OPPOSED TO CONT LOOP) WE MAKE 
A TfMPO-A•Y ASS&GNMENT FOR THE LOCATION TO &O 
TOtWHICH STORES RB1 BEFORE GOING TO THE 
ACTUAL LOCATION. THE EXTRA INFORMATION 15 
KEPT IN LLISTt IN THE FORM 
SVMSOL TABLE ENTRY LLLLI 51AAAAXXXX 

AAAAt 02TTTT 
AAAA+ll XSSSSSLLLL 

WHEKE XSSSSS IS THE OLD SYMBOL TABLE ~NTRYt 
TTTT IS THE TEMPORARY A~SlGNMENT. 
IN THIS STEPtWE CREATE THE LLIST ENTRY IF 
NONE HAS BEEN MADE YET FOR THIS LABEL• OTHER• 
WISi WE USE THE TEMPORARY ADDRESS. ALSO IF 
THE LABEL H~O NO PERMANENT AOORESS ANO TH~ 
LABfL HAS NOW OCCURRED IN COLS 1-5• WE SET 
THE PERHANENT AODRESS EWUAL TO THE TEMPORARY 
AOO~ESS. #EXIT. 

COOING DETAIL.SI 
ENTRANCE LSW IS USED FOK T~E BRANCH ON 00 
LOOP, ENTRANCE LSWOF IS USED FOR GETTING 
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21"9 
_2150 
2151 
2152 
21Sl 
2154 
2155 
d.i:>O 
2157 
2158 
2159 
2160 
2161 
2162 
216) 
216~ 
2165 
Z166 
2167 
2168 
2169 

.. 2170 
- 2171 

2172 
2173 
217" 
2175 
2176 
il.177 
2178 
2179 
2180 
2181 
2182 
218' 
218" 
2185 
2186 
2187 
2188 
2189 
2190 
2191 
2192 
2.193 
2194' 
2195 
2196 
2197 
2198 

02'16 
0899 
v9'0 
{)'2" 
i,)727 
0~01 
Jo'4-J 
.&.iv.t 
1099 
0072 
0075 
2"02 
1805 
16U9 
06iit.8 
12.>1 
06""8 
2602 
2802 
24'0] 
0811 
0~1) 

1eoe 
06t>O 
017:3 
Ol77 
01a1 
016q 
0099 
0290 
0297 
1299 
0717 
0519 
Ol21 
052q 
014'8 
01.>o 
1300 
0577 
0185 
1l2q 

ll99 
l.J9e 
1397 
1396 
J.J95 
1394 
1,93 

~BB J S2 
888 J _JO 
iBB .; 25 
SBB 0 82 
BBB ; 29 
BBB iJ l5 
aee J 21+ 
ddts \J ., .. 

dBB J 29 
688 0 07 
tl8B O J9 
aea o Jl 
aee o e2 
BBB 0 65 
aee o 01 
()88 0 35 
tjBi 0 2ij 
888 0 61.1 
BBB 0 09 
SBB 0 65 
SBB 0 05 
tlBB 0 05 
oBB 0 20 
688 0 77 
aee o 65 
BBB 0 50 
BBB 0 06 
688 Q 32 
dBB 0 65 
BBB 0 37 
888 0 70 
eee o os 
sea o JO 
688 0 05 
BBB 0 87 
888 0 25 
eae o 30 
888 v 25 
886 0 25 
SBB v 32 
ass v :ss 
see o 26 

688 J 25 
aea o as 
aee o JO 
ass o JO 
aee v 60 
BBB v 50 
aee v &7 

0899 
44568 
0522 
0727 
9999 
~7'H 
0000 
uouo 
9999 
HHHH 
0000 
1805 
1608 
'+926 
HHHH 
1+196 
0000 
0000 
0001 
'+209 
0tU3 
'+926 
~£1.08 
0660 
0175 
QJ7Q 
018" 
0800 
0288 
01'00 
1299 
1300 
0519 
13140 
052«4 
oooc 
01)0 
0288 
0175 
0500 
0022 
0)79 

9901 
9902 
9901 
9902 
9901 
9901 
990tt; 

1099 
0920 
032U 
1099 
0'+01 
.30&J' 
1so2 
'OU4' 
1282 
0075 
2q.02 
1805 
1808 
0628 
1231 
0648_ 
2602 
2802 
2140) 
oa11 
14q9q 
«4927 
0660 
oooc 
0377 
O!IH 
018q 
0099 
0290 
0297 
OOOA 
0717 
0321 
05ti2 
oooc 
0128 
4350 
0191 
0577 
0185 
OJ79 
0379 

9999 
9999 
999~ 
9999 
9999 
9999 
9999 

1 
CA51N 

1 

ASMl 
ASMJ,l 
LOOP 

LOOPl 

1 

2 

TASM2 
IX 
10000 

I0024 

10099 
I009~ 
10091 
10096 
!0095 
!0094 
1009.3 

TEO 
LDL 
LOA 
n.n 
L,DA1 
~KS 

~UFl 
S 1· A.I. 
LOAl 
tIR 
ERS1 
CLL 
TEQ 
STX 
IIR 
ERS 
BUF1 
STA1 
LOXl 
STX 
LOX 
LOX 
BUF 
ATL 
STX 
STL 
CL.X 
SHR 
STX 
SHL 
~DO 
LOX 
LOL 
LOX 
TGR 
L.DA 
LOL 
LOA 
L.OA 
SHR 
!RS 
CL.A 

LOA 
LOA 
LOL 
t...DL 
STA 
STL 
TGR 

~XJT,.;:. 

L..ABLA 

999';; 
XMH 
ooov 
ouuu 
999',; 
HHHh 
ooov 

EXITJ 
HHHH 

UNIQu 
0000 
0000 
0001 

TEMP2 

EXITJ 
6tG01 

PAR2 
EXIT7 

oeou 
TMP1J 

01400 

10000 

100"0 

RX 
IX 
TMPlJ 
PAR2 

0500 
X9 
E.X1T7 

9901 
9902 
9901 
990.i 
9901 
9901 
C>905 

lF 

ASM'l2 
INCUQ 

RX 
ASM11 
~OQP 

LOOP 1 

RA 
lF +15 
2F 
lF 
RX 
TASM2 
ASM2 
L.OOP 

EX1T7 

9999 
9999 
9999 
9999 
9999 
9999 
9999 

A8SJLUT£ ~OCATIONS AS ~lTH A FORMAT OK 
~ss1~N sTTATE~ENT. AL ls THE EXIT LI~E. 
~UTPUT I~ 02AAAA0000 IN REGISTER At 

I• 170. CASIN ASSIGNING CONSTANTS. 
?70,ALREAOY ASSIGNED 
YES&IF THE CONSTANT HAS A~REAOY SEEN ASSlbNfOt 

ouTPUT THE ASSIGNMENTt#fXlT· 
NOi 
I71•PICK UNIQUE 

PICK THE NEXT ~OCATION IN UNlQuE STOR4G~ FO~ 
THIS CONSTANT 

I72•COMPILE CONSTANT 
OUTPUT THE CONSTANT oUT-OF•SEQUENCl U~JNG A55 
EMB~F-R 4CI90>• #EXIT, 

CODING OETAILSIRX IS EXIT llNEt R81 IS ~YMBOL 
TAB~E REF!RENCE. OUTPUT IS 01AAAA0000 IN RL• 

l• Il• ASSEMBLR 1 
THlS IS A MACRO•ASSEMSLK 
WHICH IS GIVEN A LIST OF TWO•DIGIT IN~TriUC• 
TtON NUMBERS, THESE NUMBERS ARE EITHER 
REFERENCES TO A LIST OF STANOARO INSTKUCTIONS 
WHICH ARE PROCESSED BY ASSEMS~ER i• O~ THEY A 
ARE REFERENCES TO PSEUDO-INSTRUCTIONS NUMdEH 
12 THRU 123• THE PSEUDO-INSTRUCTIONS ARE 
GIV'N HER IN THIS SECTION, THE PURPO~E OF 
ASMl IS TO STEP THROUGH ALL 2-0IGIT 
CODES, AS AN INTERPR~TIVE ROUTINE. 
'LOOP• REPRESENTS THE PLACE TO RETURN TO 
STEP TO THE NEXT 2-0tGIT CODE, 

G LIST OF INSTRUCTIONS 
G LOAl 
3 LOA2 
G LOLl 
G LOL~ 
G STA1 
G STLl 
G TGR5 
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1 
4tJ.99 l.)'Ji2 ~88 v 87 990:5 9999 10092 TGR 990.J 9999 G TGRJ . ~ ~ .2200 1391 BBB 0 _82 990'1 9903 10091 TEQ 990Af. 9901 G TEQ'-'J 
2201 1J90 a ea u 82 9904 9905 t0090 TE.Q 990'+ 9905 G TEQLl5 

. 0 2202 1l89 aee 0 00 9902 9999 rooa9 JMP 990~ 9999 G JMP2 
< r~ 220) llb8 d88 0 OG 0000 9999 10088 IIRl 0000 9999 G IIR10 (I) 0 0... 

=> I ~ ~ 220'l 1387 688 0 85 9901 9999 10087 MUL 9901 9999 G MULl z ZJ: 
- ~ 0... 220!; 1'4::$6 dBB \) 26 9999 9999 10086 Cl.A 9999 9999 G CLA ·, e >- jj 

A220-" 1)8! '""QO 0 "JC l')f\"' • ,.,..,..,.. ... iCOi.S Sv& 9'1V.L 4'~99 G SU81 I.,_ ' ~"' .... _ ... . .,,, ""l'V ... Jf 'II,,.., 
I~ .J ~ j 2207 1384 898 0 75 oooe 9999 too&• sue OOOd 9999 G SUBR.l.. I 0::: lll -
I 0... u. I 2208 1383 898 0 87 9905 9904 IOOil TGR 9905 990l.6 G TGR54 0 0... 

z 2209 1382 BBB 0 87 990) 9904 10082 T&R 990J 990ij G TGfUq • 0 • iii 
2210 ll81 see 0 20 9901 9999 t0081 BUF 9901 9999 G 8UF1 > 

Q 

2211 1380 888 0 20 000~ 9999 tooao RUF oooa 9999 G BUFRL 
2212 1.379 BBB 0 60 9903 9999 I0079 STA 990J 9999 G STAJ • 2213 1'1e SBB u 70 9999 OOOA I0078 ADO 9999 OoOA G ADDOA 
2214 ll77 ass 0 00 9999 0000 ?0077 JMP 9999 OuOO G JMP 
2215 1J76 BBS 0 25 oooe 9999 I0076 LOA oooa 9999 G LOAiiL • 2216 1l75 aea 0 OG 8888 9999 10075 IIRl 8888 9999 G I lfHN 
2217 1371.J 688 0 JO 9905 9999 1007" LOL 9905 9999 G LOLJ 
2218 1l02 aee 0 25 0104 0506 10002 LOA PAR1 u. CHECK SPECIAL. CASES !' 2219 0506 BBB 0 lO 1908 0510 LDL COP I 1tl2 t ANO IJ ARE USED TV PROVlCE SL.lGHTt.Y 
2220 0510 aae 0 82 0521 OllJ TE..Q 2F +oa JF BETTER CODE FOR CERTAIN 8INARY OPERATOR::,, 
~221 1Jo1 BBB 0 25 010t.i 0)1) 10001 L.OA PARl JF' OR FOR IF•STATEMENTS WITH LABELS EQUALt BY • 2222 031.3 BBB 0 lO 0115 091? ) LDL Ct.i#5 CHAiiGING THE ORDER OF OPERATION. #LOOP. 
222) 0917 1388 0 82 0521 01)0 TEQ 2F IX 
222'l 0521 ass J 25 0123 018! 2 LOA 1 nnc --·· • l225 01~C5 BBB 0 98 0900 0000 CON 98090 00000 G l...OA4 POl 

- 2226 lJOl aee 0 25 010" 0706 IOOOl LOA PAR! 

lt 
2227 0706 BBB 0 )0 0115 191? LOL Ctt#5 
2228 1917 a ea J 82 0542 (Jl.30 re.n lF IX 
2229 05 ... 2 aee 0 25 0344 0181 1 LOA LOOP 
2230 034ti aee 0 97 9811 0000 CON 97981 10000 G LOL.l l.0142 PORi.. • 22Jl l)Oq aee 0 07 HHHH 0307 IOOO'l IlR HMHH I'+• CHECK SUBSCRIPT 
22J2 0'07 tlBB l )9 0001 460J ERSJ 0001 WHEN A BINARY OPERATION BETWEE~ TWO AKRAY 

0 w 0:: 22.)3 2603 see 0 70 2005 OOOA ADO RA VARIABLES IS USEOt A TE~T IS MADE HERE TO 
·~ 

:rw 
I- 0 22Jq. 2005 see v 25 0000 .J002 LOA 0000 SEE WHETHER EITHER SUBSCRIPT IS AL.READY IN :r z 

z I- w 

- 22J5 O'lOO THE ACCUMULATORt FOR EFFICIENC~• #LOOP, 
-o:: .3002 888 J J7 ocioo 1609 SHL lll ::o:: 

:for~ 22J6 1609 dBB \J JO 22"' 22"5 LOL ACC • ~~ WQ < w u I- 22)7 22~5 BBB 0 82 0130 0848 TEQ IX 1-ffit'.illl 
z :r w 

2238 08~8 688 :J 07 HHHH 01'51 UR MHHH !!! I- I.Li~ 
Q. z lll C) 

2239 O'+Sl SBB 1 .39 0000 280J ERSJ 0000 iJoO< 
• ~f=h < :::> w 2240 2803 888 0 70 2&105 OOOA AOD RA ~ Q. :r 

~~~~ 2241 2"'05 688 v 25 0000 JOO) LOA 0000 ~~<~ 2242 300) BBB 0 37 OtlOO O~HO SHL O"OO I- - 0:: 
• ZwQC 

2C ~ ~ ~ ~ 22q) 0810 SBB 0 82 05ij2 130J TEQ 18 10003 
19 Bo::~zc 224" 1,05 BBB 0 05 0130 J283 10005 LOX IX CLACC l:>• CL.EAR ACC oQ.woz 

18 ~ ~~~~ 22"'5 x IF THE ACCUMUt..ATOR IN THE OBJECT PROGKAM -<Oc(c 
17. ~1->-tl:'.z 2246 x IS IN USE• COMPILE THE INSTRUCTION zmoo 
16 u.~Z 0...a. 2247 x •STA TEMPe' #LOOP. 0 :::> Q a:'.=> 
15 1-utJOz 2248 ll06 688 ,J 26 0709 0709 !0006 CL.A l cJ• SET ACC AVAIL !!:8<Uo 
141 ~lll:rC-w-uzt-
13 o::~~c(~ 

~to:: a:o 

12 ~~~~~ II. O~:::>tl:'.Q 
zo::lllWu 

10 g~~~c 
<oo:: u._Z 

9 ffiwOo< 
• clllt-"ztl:'. 

a! m=>_~Q>-
5~ Q. ~o::: 

7 uo~~ffi 
6 Z~o:: O::Q.. 

5 ii 
-~o~cn 

:::> w z 0 
0 cl WI-

4 o :r 1-w 
~:: t~ 

3 ~~~~ 
ii 



... .;) ... ------------------------------------------------------------

• ~'ij~ U7v9 l:SBts ·.; 60 2243 01.30 STA ACC IX THE ACCUMUL..ATOR IS SET AVAIL.ASL.Et SINCE THE 

~~~ _2250 x PRE'V!OU~LY C01'1PUTED PESUL T IS TO bE U~Eu 
24t51 x NEXT. #LOOP. 

• 0 2252 1.lv? dBB u 00 1300 1300 10007 JMP tOOOv 17. TRACE 
~ f: Z25l TRC$W EQU 10007 NOi IF TRACE MODE IS NOT ON•#EXlT FROM ASMl• 
::) . ~ ~ 2.tSti TRCOF EQLJ 10000 ves•OTHERtlsE PREPt,HE THE INSTRUCTION LOX NAME z z J: 
- <a. 2255 18~5 l:.iBB .J 25 ~779 l.881 TRrON LUh CMOL.O PRFPARATORY TO TRtu·~ ING • 1'tOOP. a ~ ...J 
l&I ' ~ ,,. w 

i!256 llbl ase J JO 0483 4260 LuL CONST I- ~ 0 
z • w < 2257 o~a, BBB J 05 0285 0072 L..OX CASIN - Q. ...J a: Ul -
II. 11. J: 2258 0285 BBB J 25 0008 oqa9 LOA RL 0 a. 

• 2259 0'189 BBB 0 70 0051.l 2057 ADO fJJ604 
2260 2057 BBB 0 05 2259 0661 LOX lF 
2261 06bl li!B ..) :so OlJO ij7Q9 L.DL IX ASMl44 

t 2262 22!>9 see 0 J2 111:5 91,5 1 ALF TRACE. 
226) 1.>oe BBB 0 25 010~ 1906 roooa LOA PAfH 18. OP V2 
226'1- 19V6 BBB 0 05 1389 0191 t..OX IOOB9 lF EITHER OP V2 NXT OR 

• 2265 x LOl. V2.' OP Rf.,. IS COMPlt..E01 
2266 x 'WE ARE WORKING ON THE BINARY OPERATION 
4'267 x Vl OP V2> THEN#LOOP. 
2268 1Jo9 BBB J 05 010" 2106 ?0009 l.DX PARl I9• PO \11 • 2269 2106 SBB 0 25 0175 0777 LOA PAR2 NOTEt Vl OP V2 EQuAL..S V2 PO Vl 
2270 0777 BBB (J .32 0500 0385 SHA osoo e: I THER PO V1 NXT OR 
2;!71 OJ85 BBB v 60 0104 2106 STA PARl LDL Vl t PO Rt... l.S COMPlL.t.O. #L..OOP. 

' 2272 2)06 888 0 65 0175 0977 STX PAR2 
2273 0977 6SB v 32 0500 0585 SHR 0500 
227~ 0585 see 0 O! f''l"&A'7 f'\t04 1 nv • C' 

""'-' .., ....... ....... ,.,. ... 
It 2275 Ol87 BBB 0 00 9901 9999 JMP 9901 9999 

2276 0191 688 \) .JO 1908 0710 1 l.OL COP 
2277 0710 BBB 0 82 0513 0713 TEQ lF t 2478 0713 SBB v 25 oooe 2117 l.DA RX 
2279 2117 688 0 20 4'247 01'J9 BUF BIGJO 
2280 01149 BBB 0 JO 1310 ~350 LOL 10010 ASM2 • 2281 0513 888 0 25 0175 1177 ) t...DA PAR2 
2282 1177 888 0 35 4617 1619 ERS XO 

0 Lil 0:: 228) 1619 BBB 0 20 oooc 0128 RUF RX TASM2 

'~ 
J: w 
I- 0 2284 lllO ass 0 25 0104 2506 10010 LPA PARl 1F uo.oP RL J: z 

z I- w 
- 0:: 2285 1311 aee 0 05 OlOU 2706 !0011 LOX PARl Ill•PO RL Ul ;::a:: 

~ ~~ 2286 2706 SBB 0 25 0175 1777 LOA PAR2 THIS PSEUDO OP IS USEU TO SELECT ONE UF TIO • ~~WO < w u I- 2287 1777 ase 0 .32 0500 0785 SHR 0500 ALTERNATIVf!St WHICH ARE GIVEN AS PARAMETERS I- ffi ~:!} 
~~w~ 2288 07'15 688 0 60 0104 2906 STA PAR1 TO ASMlt DEPENDING ON ~~HICH OPERAND 1:; IN Q. z Ul Cl 

2289 2906 888 0 65 0175 2506 STX PAR2 1F WHICH IS IN RA• #LOOP11 uoO< RL AND • ~~~a:: <{:JW 2290 2506 aae 0 35 0009 0181 1 ERS HS L..OuP ' :;i!Q.J: 
w 0:: >-1- 2291 1312 688 0 OS 051" 0513 10012 t...DX 36 Il2•0P KL NxT J: 0 z 0:: 
I- 11. < ::i . z 11. 

2292 0514 888 0 00 oooa 9999 JMP RL 9999 COMPIL..E OP RL. NXT. t.tL.OOP, I- - 0:: 
ZwOO 

20 I H~~ 229, lll) BBB 0 25 0175 1977 10013 LOA PAR2 Il3•L IRJ NXT SUt~ 
19 Bo::~z 0 2294 1977 888 J 32 01400 038~ SHR 01400 THIS cOMPIL.ES THE L.INKAGE TO SUSROUTINE:St g~~Q~ 
18 uiZl-1-~ 2295 o'e"' see 0 30 0186 0188 L.DL 1F CAL.PK INCi.UOING THE CONTROL INFORMt\TION TO 8RlN\i A • i<O<o 
17 1-1->-0::z 2296 0188 see 0 50 0201 0004 CAL.PK STL EXIT4' \IEW SUSROUT I "-JE IF THE SURROUTINE HAS :~QT zmoo 
16 11.~Z D..n. 2297 ooo" a as 0 35 0406 2008 E:RS XLl5 !;;;£E1~ USED BEFORE, #L.OOP, o::iQ o::::i 
15 1-UIJOz 2298 20ti8 6BB 0 70 1£UO OOOA ADD R.A, n.O<U 

• iijO 0 
14 uui:rOf= 

w:rgz< 
13 0::1-ui<o:: 

~t:o::o::o 
12 I- :ii~ >-a. 

' 11.Ulu.O::o:: 
II. O~::iO::o 

zo::UlLLlu 
o 1- on. 

10 ~a:: 1-UlO 
<oo:: u.Z 

9 ffiwOo< 
.- -rn ,p -rt'. 

a 1 ~:iit o; 
6~~ ~o:: 

7 uo ~ :;iffi 
6 Z~o:: ffill.. 

sl - ~ 0 n.Ul 
::i ~ z 0 
CO WI-

4 
O :r 1-w 
[;::~:ii 

3 ~~ 3:~ 
.. 



-·---------

J 
2.4t99 l"lO S88 o oa 0000 0816 LlFU 0000 . ~ ~ 23QO 0816 see 0 _,q 1750 0552 LOL.1 woooo 
2J01 OS52 see 0 25 4628 0180 l.DA MZERO 

. 0 2J02 0180 ass 0 24 1750 0752 SUFl woooo 
~ r· (I) 0 a.. 230, 0752 aes 0 60 "770 0572 STA COMT . • u. 

2.304 0572 BBB 0 82 0201 0:375 EXIT't :::> l c ~ TEQ z z J: 
- <(a.. 2305 0.375 see 0 6Lf. 1750 0952 ST Al woooo a a: ...J 
.. >- .. 

'.:>uo v~:>tt ""Ct 0000 I J.R 1 ooou IM a::~ V Uu V!:>~6 ~!I 
a: a 
w c( 

2l07 05~6 BBB 0 05 0201 020Lf. LOX EXITq. suaoF a.. ...J 
11'. Ul -
0. iJ_ J: 2308 0186 888 0 25 0175 2177 1 LOA PAR2 0 D.. !. 2309 2177 aee 0 32 0600 0386 SHR 0600 

2,10 0386 aee 0 30 0130 '4970 LDL IX ASMl6 
2311 ll.l.14 aas 0 25 Ai82" 0126 1001~ LOA DOVAR Ill.hSTOtU: INTO RSl 
2312 0126 ts BB 0 70 0328 OOOA ADD RA COMPILE L1R1 0000 NXT• WITH THE 00 VAR1A8Lt;. • 231) 0.328 a ea 0 25 0001 o"o" t.,.O,a 0001 AS COMMENT. #L..OOP • 
2J1~ O'+OLf. aee a 60 '+770 1323 STA COMT I0v2.l 
2)15 1'2) BBB 0 25 4528 0930 10023 l.OA LIR1 TAS32 • ... 2J16 0930 aea o 30 0130 '4556 TA532 LOL IX ASM32 
2317 14528 BBB o oe 0000 0000 LIRl LIRl 0000 0000 
2318 ll15 888 0 25 4617 0719 10015 t..OA XO ll5•ATL CONOITlONAL.L.Y • 2)19 0719 BBB 0 '' q.57q 0331 ERS IWORO COMPIL.E ATL. 0000 NXT UNLESS THE PRE1...EOING 
2:320 OlJt BBS 0 30 4528 0380 LDL t..IRl INSTRUCTION IN SEQUENCE WAS AN LIRJ CIN WHICH 
Z321 Ol80 6138 0 82 0130 018] TEQ IX CASE THE. ANSWER IS ALREADY IN RL) • #LOOP. :1 2322 01S3 SBB 0 30 0130 0)19 LOL IX ATt.. 
2'2' l16•SHIFT 
:>"1~'1 x f IL A Mn T 1 "7 ARE. 11~tn S::-nM r;;.._.T&::T rnMMANllt;;. ......... ~ 

.. •v ""''""""' ... ' ---w .......... ._., .. , ' ............... ,.... . .,. ........ • 2J25 x WHEN COMPILING CODE TO MULTIPLY ev PO•EriS 
2326 x OF 10. #LOOP. 

11 '-'27 lll8 sse u 25 0175 2J77 10018 LOA PAR2 Il8•UNARV OPERATOR 
2}28 2l77 see 0 J7 0400 0581.l SHL 0400 DEPENDING ON THE UNARY OPERATORt THt. 
2329 058LJ BBB v 70 OOOA 0389 ,\OD RA -ua SUBROUTINE REFERENCE IS COMPILEO USINb# llJ1 
2JJO OJ90 dBB 0 05 01ou 0507 ~I18 LOX PARl :1 23.:H 0507 BBB 0 J2 0500 0315 SHR 0500 1F 
2332 0JS9 888 0 25 01ou 0315 -11a l.OA PARl 1F 

0 w a: 2JJ) Ol15 aee 0 31 011~ 0118 t. Cl..L f- J: w 
:tr- f- c 

2.)J4 0118 ass 0 82 OllO 0721 TEO IX ' 0 J: z 
z f- w - a: 23J! 0721 688 0 60 0175 STA PAR2 1001J Ul ~a: 1313 t:l ti:~ 2.3J6 1319 SBB 0 05 1121 4084 10019 LOX FARNL Il9•GO TO lFt.21 a: z w 0 I \9-u <( w f-

2.lJ7 11a1 SBB 0 60 0323 0125 STA THREF USEO FOR MAKING FORWA~O REFERE~CES AT f- ffi ~Ul 
z J: w 

23J8 0125 BBB 0 30 0927 44736 L.OL TOBSt GOTO THE ~!GINNING OF 00 LOOPS ANO IN INPUl-!:!! r- w~ 
!l: z Ul (9 

u 0 ° <( ''J9 09.Z7 SBB 0 05 0329 ij084 TOE\SW LOX lF FARNl. OUTPUT LISTS. #LOOP, t ~i=h <( :J w 2l4'0 Ol'+O ass 0 OS 0329 ~084 roe LOX lF FARNL :::Ea..J: 
w a: >-f-

2J•U uJ29 BBB 60 05l1 Q7)) 1 STA TWOS 2F J: Oza: u r: ~ <(~ 
f- - a: 2Jij2 0742 ase 0 25 OSQ.Li. 073J TOB!O LOA NINEF 2F ZwOC 

'W:i::u_z 2.l4l 07l3 888 u 60 4880 01'0 2 STA NXLOC IX 2c, :::Er- ·"' 
Ba:~zc 19 o~wo~ 2)1+4 ll2.0 ass 0 05 0722 '+084 10020 t...uX FARNt. 120.TGR 9F JF 

18 ~~~j::~ 2J4' 0722 BBB 0 ,2 01+00 0529 St1P oqoo THIS IS FOR THE TRANSFEK INSTRUCTION FOK ''9 i<COc(c 17' f- f- >- 11'. z ''"'6 0529 BBB 0 J5 ij72q. 0576 ERS xe E.XITING FROM 00 LOOPS• #LOOP. zmoo 
16 u_~ZO.a.. 2)ij7 0576 688 v 60 05Q.U 0146 STA NINEF 0 ::i2 o::::i 
15 r-ut;Oi 2348 01'+6 eee \J 37 OtiOO 015) SHL O"'OO !l:g"'uo 
14,,9 ~ui:i::o-

w:ruzl-
13 a:f-~<~ 

~t:a:a:o 
12 ~~~~~ 111 O~::>O::Q 

" za:uiwu 
10 g~ ~~a 

<eoa:u_Z 
9 ~woo< 

• nui..:.,.O:: 
8 iii :J i:r: 0>-

' ~~~ iiio:: 
7 u~~~ffi 
6 Z~a: 11:'.Q.. 

sl 
-~o ~U'l 

:J ~ z 0 
CO Wf-

4 o :i:: f-w 
[ ~ !:::::E 
w !!'.< 

3 ,., ~ ?;ui 

• 



i·;;;.;;# --------------· -----------~--

t 
l!J~9 Jl~.3 t)88 ·J 20 0355 0357 BUF SIG87 

[I~~ 2.)5)0 JJ!:>7 6BB u 05 0559 0161 LOX it1 02000 OOuOl 
2351 )101 as a ..,J )0 016'.3 qs10 LOL AS(3 

• 0 2352 )103 aae ..) 25 0'2' 0925 LOA THR.EF . r· /) 0 Q. 2353 .;945 aea iJ 30 01.30 09.32. l.UL IX F l&..NA 
:) . ~ ~ 2JSt.i o9.l2 a BB .J 60 4880 ~686 FILi,,.X ST.!. ·\JXLOC FIL.UP Z ZI 
- <( Q. 2'55 ll21 dBB J 25 osq.q. J:5~6 10021 t..DA N!NEF l.21 • N INEF 00 0 a: ...I 
I.LI ' ii I.I.I .t.>5f> Q.l'+& t:lBS J .cu -.tJ08 'J560 SUF ;·j IGU'1 THI~ l~ :, J.Mt""t... i V!"it.U Tv ··•A"" ·;,.,.~ A.;,; "4. UV f- • a: 0 z i w <( 

2l57 0560 BBB J 60 054'1 OllO STA NlNEF IX RATrlER THAN A DONT 1...00Pt - ' n. ...I a:: (/) -
Q. u. I 2.lSB 1l22 BBB 0 05 0724 '4084 10022 LOX FARNL 122•8UF 1F 0 Q. 

• 2'59 072q. BBB 0 60 0323 1125 STA THREF USEO ~T BEGINNING OF FUNCTION OR suaRUU r HiE. 
2360 1125 888 <J 32 01.ioo 1132 SHR 04'00 #LOOP. 
2J61 lll2 ass 0 JS ''72~ 0776 ERS XC 

' 
2362 0776 888 0 20 1178 0580 BUF 81620 
236.l o'ao aee 0 os OJ82 078~ LOX# 00200 00010 
2l6'1 078~ BBS 0 .30 0130 4570 l.DL IX ASM:S 

• 2365 a • ARifHMETIC OPERATORS 
2)66 x THIS SECTION CONTAINS THE GENERATORS rol'( 
2)67 x ARITHMETIC OPERATORS, ENTEREO FROM STEP Go 
2J68 x OR FROM STEP GlO. AN 000 NUMBERED STEP HERt. • 2369 x INDICATES AN ENTRY FROM STEP G6 (WHEN SYMBOL. 
2370 x IS FIRST SENSED> ANO AN EVEN NUMBERED STEP 
''71 x IN THIS SECTION INDICATES AN ENTRY FROM • 2372 x G10 c OFF THE OPERATOR STACK ) . 
2J73 OJ7' 888 1 29 0000 060ij. ARlTH LOAJ 0000 G ARITH SUBROUTINE -;,;,.,u. 06QQ. •• u:ua 0 .32 nann tl.1' ' SHR OJ+OQ G OEC!DES WHETHER WE HAVE FLT-FLlt FLT-FlXt ~ .... ' 1' .......... .., ... -....,.,_. 

-·~ ... •• 2)75 1"'11 ase 0 JS 0613 0615 ERS KONl G FIX-FLTt OR FIX-FIX ON dINARY OPERATOl1S 
2)76 0615 SBB 0 77 0615 1618 ATL G ANO ALSO DETERMINES TYPE OF RESULT• 

• 2377 1618 asa 0 70 OOOA l1"23 ADO RA 
2378 242) 888 0 70 OOOB 0828 ADO RL 
2)79 0828 aee 0 77 0828 1631 ATL 
~J80 16'1 aee l 29 9999 0601 l.OAJ 9999 • - 2381 0601 aee 0 J2 oqoo 21408 SHR 0ij00 
2382 2408 eae 0 l5 061) 0815 ERS KON3 

0 ci w a: 2J83 0815 BBB IJ 70 OOOB 0820 ADD RL • t-wJ:W 
I- z I- 0 2l84 0820 888 0 70 2022 OOOA ADD RA 0 (( J: z 
z I- t ~ 

4'Jb5 2022 BBB 0 00 QOQO 4000 JMP BOOOv (/) z::: a: 
w 81- ::J 

il86 ~ooo aee 0 OG 0000 065U eoooo IIR1 0000 2F w n. (/) 
a: z w 0 

• l!l-u 2387 &+001 0 OG 0001 
<( w I- BBB 0001 065Li 80001 IlRl 2F I- ffi ~l!l 
~~w~ 2)S8 '+002 aaa 0 OG 0000 065q B0002 IlR1 0000 2F n. z (/) \!) 

4!J89 4003 BBB 0 OG 0002 Q65U 90003 IlRl 0002 2F u 0 ° <( 

• ~f:&a: 
<( ::J w 2390 ~00"' aee 0 OG 000:5 260e aoooq IIRl 0003 lF ~a. J: 

w a: >-1- - 2391 4.4.005 BBB 0 OG 000:5 Z608 80005 llRl OOOl 1F J: 0 z a: 
~ ~ <(~ 

2J92 ~006 BBB 0 QG 0000 065l4 90006 IIR1 0000 2F I- - a: 
zwoo 

20
11 ~ ~ ~~ 2393 14007 BBB 0 OG 0003 2608 80007 IlRl OOOJ lF ::J (/) • 

19 ua:a:zo 2)94 4oue sea 0 OG 000:5 0612 f"0008 I IR 1 OOOJ o.f2.woz 

1a ~ ni=~ 2J95 0612 1388 0 OS '+756 0658 LL>X 8IG02 z+F -<O<Co 
171 ~1->-0::z -- 2J96 2608 BBB ·O 05 41+08 0658 1 LOX BIG01 ~F zmoo 
16 LL~ZQ.n. 2397 06!:> ... aee u 06 0658 0658 2 Cl.X "F 0 ::JQ Cl::::J 
15 1-utOz 2398 0658 aes 0 65 0860 OOOA u STX OTYPE RA !!:8ci:UO 
14. ~lll:i::Oi= w-Uz 
13 a:~~<(~ 

~ta:a::o 
! 12 t-~W)-Q. 

u.llll!::O:::a:: 
11;. O~::JO::Q 

za:lllll.lu 

10 g~~~Cl 
9 

<oa: u.Z 
ffiwOo<C : I om;-:zO:: 

i 8, iii:J_~Q>-
. ~ ~ n. ~a:: 

7 u 0 z -0:: 
u - ~II.I 

s ~w~ffia. 
u n.m sl 6~ zo 

'· 0 Wt-
4 O:i:: 1-w 

~::: ~~ 
3 ~~ :::(/) 

- . 



----~-------------------.-~-----

j 
2.>99 0199 see 0 05 0801 0801+ BINSB t,..OX CSUB lF G BINSB GENERATES REFEREN<;E TO BINARY • a~ 24uo 0800 t;BB 0 _05 1908 OSQij BI NOP L..OX COP lF G SUBr<OUTINEt BI NOP IS FOR 6INARV MACHlNt. OP, 
2401 080'4 aes 0 JO 4215 1617 1 L..OL OPX SINAI.. G RB1 IS THE Q-TASLE ENTRY FOR THE ++ CASt., . 0 2402 1617 BBB 0 so 1819 0821 BINAL STL &SAC 

< r< (I) 0 a. 240) 0821 BBB 0 65 010£4 0707 STX PAAl . . u . =>:I o ~ 2"0" 0707 eea l. 29 0000 1"'04 L.OA) 0000 G PIC~ UP THE PROPER J TAdl..E ENTRY --Z ZI 
- <a. 2405 1'+04 BBB 0 05 OOOA 280S LOX RA G SEE THE J-TABL.E t JOOOO THRU JOOlS. 0 a: .J 
ILi ~ ILi "')II "' « ""'-"'r' - "'"'"'f""°\"""' ~ :iS tt.C4+'( Vt'J'+9 E.kS dfbJV ~I 

ii'. 0 ""'"""'"" tll.i(,llYC) looll.-1(,1 
""' "'< 2'107 0649 ass 0 J2 OFOO 0062 SHR OFOO a. .J 

a:: (/) -
IL. IL I 2'408 0062 BBB 0 J5 0022 182" F!RS X9 0 a. 

• z 2409 1824 888 0 70 OOOA 0629 ADO RA 0 

It iii 2tHO 0629 BBB 0 77 0629 0232 ATL > 
Ci 

2411 02)2 BBB (J 25 02.J'f. 0&136 L.OA# 80000 OOOOH 
2412 o•U6 SBB J. 39 9999 1qo1 ERSJ 9999 • 21+1.3 1"hJ1 aea 0 70 oooe 0606 ADD RL 
Z'f.14 0606 aee 0 70 OOOA 1611 AOO RA •SM 
241' 1012 sea 0 lO 181#.1. 0042 &BM LOL ANSL BMf. • 2'416 1611 BBB 0 77 1611 201&J -BM ATL 
2417 201ti SBB v 37 0]00 1620 SHL 0300 
2418 1620 aaa 0 70 2222 OOOA ADD AA • 2•H9 2222 BBB 0 OG 0000 0829 II~l OOOQ 
2420 0829 888 1 OG 9999 12]) IIR3 9999 
2q.21 12J3 SBB 0 25 oooe 0tt37 LOA RL :I 2422 OtU7 ~BB 0 J5 ~617 0069 ERS XO 
2"2' 0069 aee 0 32 0500 0077 SHR 0500 

• 2~2'4 0077 dB8 u 70 000~ QlUl2 ADO R! 
2425 04ti2 sea 0 70 oooc 01'87 ADO RX 
2&J26 O'+b7 aee 0 70 0689 OOOA ADO RA 

• 242,7 0689 BBB lJ 25 1700 0302 L..OA JOOOO 
2~28 Ol02 SBB 0 09 0000 1604' LDX1 0000 7F 
2429 16Qq ase 0 JO 0806 0173 7 LOL ASMl 

• '"'o 0806 888 0 70 0860 oq6:s AOD OTYPE. SACC 
2q.31 Ol.603 aaa 0 70 4974 1818 SACC ADD SIGlO -SAC G MAR~ COMPUTE~ RESUl..T AS IN ACCUMUL.ATOK 
24J2 1818 BBB 1 6Ai 0000 1804 -SAC STAJ 0000 G UNLESS TYPE IS 9 CFOR STORE OPERATORS>. 

OciUJ a: 2433 1eu" aee 1 OG 0000 J008 IlRJ 0000 l-UJJ:IU 
• 1-zi-O l43q. lOU8 888 0 60 22'4-l 1819 STA ACC &SAC 0 < J: z 

z I-!::~ 24J5 18UJ 888 1 OG 0000 2018 ANSl.. IIR3 0000 G ANS&. MEANS L.. ,, I.. OP R (/) z ~a: 
"'81- :i 
"' 0.(/) 24.)6 2018 BBB 0 30 22"' 24'15 LOL. ACC • ~~"'O <"' u I- 2't37 24' ... 5 BBB '0 82 1048 1248 TEQ DOCKJ 1-ffit:l(/) 
z J: "' 24J8 10~8 aee o ll 0651 0651 CLL !!! i- w~ 
a. z (/)Cl 

2'lJ9 06!>1 t.iBB 0 50 2243 12'l8 STL ACC DOC Kl uoO< 
"' - a. 

ta: ~~ffi 24~0 1248 BBB 1 OG 9999 l4o215 OOCKJ IIRJ 9999 OPX :ED.I 
UJa:>-1- 2441 18~1 888 0 30 'l215 0067 UNOP l.OL OPX lF G UNOP ENTRIES ARE STANOAHD OPTIONS FOA J: 0 z a: 
t-: ~ < ~ 

c442 04''+2 688 u 25 4'301 065) UNOP3 LOA 8IG90 G UNARY OPERATORS I- - a: 
• Z UJOO 

2C H~~ 24'+' 06~' 888 0 60 0860 0067 STA OTYPE lF 
19 aa:~zo '-'444 0001 BBB 1 29 0000 200"' 1 LOAJ 0000 UNOP1 o.f?."'o~ 
18 ~~~j::~ 2'+~5 26'+5 aaa i.J .35 0009 1a11 UNOP2 ERS HS iF t :r<O<o 
17 1-1- >- a::z 2446 2004 BBB 0 50 1'319 1~-11 UNOP1 STL &r-AC 1F zmoo 
16 LL~za.o. 2~47 1811 aee v 65 0104 0907 1 STX P!\Rl 0 ::iQO:::> 
15 1-UGOi Z448 0907 see v 32 0500 U51S SH~ 050v !!:8-i::UO 
14 t ~l/l::i:C-

"':ruzt-
13 0::1-:J<c( 

"' (/)a::O:: 
::i:t::a: 0 

12 ~~~~~ 
II t O~:iO::Q 

za:l/lLIJu 
10 g~~~o 

<oa: LLZ 
9 ffi"'O o< 

• OlJl~zO:: 
8_ tii~(tQ>-

5t: ~a:: 
7 UOHffi 
6 Z~a:O::Q. 

- ~ 0 ~ll) 

5 9 15~zo 0 IUI-
4 O::i: I-"' 

h~::E 
3 ~n;~ 

• 



' • 
• 
• 

• 
• 

""49 
2450 
2451 
2452 
zq.s' 
21.6S&i 
2455 

2•57 
2"58 
2459 
2460 
2461 
2462 
2463 
246" 
2.465 
2466 
2467 

• Z468 
21.1-69 
2470 
2471 
2472 
21.1-7) 
2'J74 
247' 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
248, 
2484 
2485 
2486 
2487 

- 2488 
2'489 

- 2490 
2491 
2492 
249) 
2494 
iti95 
2'-'96 
l497 
2q9e 

J~l5 688 ~ l5 0613 1U15 
1415 aea J JO 1817 OOOA 
1e11 ass u 29 0000 1604 
41u4 888 J 25 1907 0909 
0909 BBB J 70 OOOC 071q 

J715 688 J os 2317 ~428 
~7l~ iaa ~ JO uJ16 ~~11 

"105 ill J 25 1907 1909 
19u9 BBB 0 70 OOOC 0914 
0915 688 0 00 q1qo 41UO 

0911.1 
410J 
09J.9 
1921 
2404 
1809 
1'412 
0205 
0091.J 
Ol.697 
2604 
1416 
2019 
1601 
0813 
1616 
UU2 
28UCI 
2027 
tH02 
,004 
2227 
t.t106 
1100 
1101 
1903 
1102 
0301.J 
Ol05 
1103 
1919 
2121 
2605 
2011 
2414 
2'UB 
246':1 

SBB o JO 
aea o 25 
888 0 70 
888 0 .30 
BBB 0 25 
aae o a2 
BBB 0 .30 
BBB 0 25 
BBB O 82 
888 1 29 
BBB 0 J7 
aae o 11 
fiSBB 1 29 
BBB 0 37 
688 0 82 
SBB 0 JO 
aea 1 29 
BBB 0 70 
bBB 1 64 
BBB 1 29 
see u 10 
see 1 61.J 
888 0 OS 
see o oa 
6BB iJ 25 
688 0 07 
688 0 25 
aaa o 06 
6BB 0 30 
688 1J 25 
888 0 70 
BBB 0 25 
see u lo 
SBB 0 ts2 
BBB 0 30 
SBB ;.; 82 
sea .1. 29 

1052 
LUU7 
1921 
0001 
1406 
1q12 
ij21::5 
4392 
0497 
0000 
0900 
l&H6 
9999 
0900 
1616 
2218 
0000 

~"2" 
0000 
0000 
'i42ti 
0000 
1100 
1000 
1903 
0500 
0304 
0500 
1a1q 
"UH7 
2121 
0001 
2009 
221Ll 
1816 
2214 
9999 

~211 
0919 
OOOA 
21.JOq 
1809 
UH2 
0265 
0091.J 
1812 
260t& 
1til6 
2019 
!601 
0813 
1812 
~426 
280Ll 
2027 
4106 
JOOtl 
2227 
i.+215 
0373 
0199 
0305 
0000 
0)05 
0000 
.. sui 
1919 
OOOA 
2605 
2011 
2"1" 
2''18 
2421 
lAOl 

SIGN& 

&L2 

-L2 
BIN-

1 

UN-

SIN& 
AOOOO 
A0001 

A0002 

~lNE.R 
A000.3 

ERS i<ONJ 
'\UO 
1 ... ut:, 1 OOOv 
1..0A TWO?tr 
\00 Rx 

LvX OUN• 
LUL O'HN"'" 

L.OA TW09S 
ADD RX 
JMP NORMX 

l.OL OBIN& 
LOA RATOR 
ADO 
LDL 0001 
LOA OJFI 
TEQ 
LOL OHOl..lJ 
LOA atG7u 
TEQ 
LDA.3 0000 
SHL 0900 
ATL 
LOAJ 9999 
SHL 0900 
TEQ 
l..DL COL.ON 
LOA.3 0000 
ADO LIT5 
STA.3 0000 
L.OAJ 0000 
ADO L.JT5 
STA3 0000 
L.lRl AOOOO 
L.lRl QOOOO 
LOA 
CON 07050 
LOA 
CON 06050 
LDL ANSL 
t.,OA RATOR 
AOO 
LOA 000 J. 
LOL OARAJ6 
TEQ 2F 
LDL OARA* 
TE.Q 2.F 
LDAJ 9999 

•Ll 

-L2 

lF 
REMRT 

8It~& 

OPX 
ARI TH 
BINSS 
SINER 
00000 
RINER 
00000 
ALARM 

G SE~ecT ~-TA~LE ENTRY. 
1~1 • M lNJS SIGN 

CHEcK IF THE PRECEDING ITEM ·~s AN OPERANO OR 
X RIGHT PARENTHESIS• IF SOt A BINARY MlNU~ 
eINIOPER~TOR IS SUBSTITUTED ANO WE GO To STEP#G7. 
UNI IF .~OT• A UNARY MINUS Of'ERATOR IS SUt5!)T1TUTE.C 
X AND WE GO TO STEP#G20• 
Bl, PLUS SIGN. 

CHECK AS IN STEP Bl FOR UNARY OR Sl~AKY• 
BINION aINARY P~USeCHANGE TO THE BINARY AUD 
X OPE~ATOR AND GO TO STEP#G7, 
uN I A ui~ARY PLUS Is I GNOREo. GO TOllG 1. 
a~. SUBTRACTION OP 
IF& CHECK IF THE OPERATOR IN OHOLD IS A RlGHT 

PARE~THESIS ANO IF THE TOP OF THE OPERATOR 
STACK IS LEFT PARENTHESIS AFTER AN IF. IN 
THIS CASE ANO IF THE SIGNS OF THE TOP T#O 
OPERANDS ARE EQUAL, SUBTRACTION IS NOT 
CARRIED our, THE IF oPEKATOR IS REMOVED 
FROM THE STACK ANO *E GO TO STEP #B~7. 

SUSIOTHER~ISE NEG,TE THE TOP OPERAND ANO 
CHANGE TO BINARY PLUS• STEP#Bi. 

Bo, NEGATION OP 
CHANGE SIGN O~ TOP OPERAND, EXIT TO"GlO. 

Ba. ADDITION OP 
FLFXCHECK TYPES OF OPERANOS• IF Ti .. ;EY ARE MIAEU 

GIVE AN ERROR#ALARM. 
G l&A ERR 
FLF~IF dOTH ARE F~OATING POlNTtGO TO#B90• 
G A&I £RR 
FXFXIF FIXED POlNT,cHECK IF WE ARE AOOING A 

CONSTANT IN AN ARRAY SUtlSCRIPT. IF NOT, 
GO TO#B89• HOWEvER IF WE ARE AOOING 0 + V 
THE '00ITION lS SUPPRESSEO. 

ARR IN THE ARRAY SUBSCRIPT CASE• RECORD IF THE 
CON~T~NT IS GREATER THAN +1• MULTIPLY THE 
CONST\NT BY THE APPROPRIATE DIMENSION 
~NO ~DO T~IS To THE BASE. EXIT TO#GlO• 



----------------· , 
~'+99 ltlOl d86 0 JO 10S1 0853 L.DL CONO 

• J ~ .2500 085J aaa J _82 0856 .1056 TEQ ANSR 
2501 1056 SSB 0 08 1030 0800 LUU QOOlO SINOP 

• 0 2502 0856 r38B 1 29 0000 2805 ANSR LOAJ 0000 G ANSR MEANS K EQUAL.S '- OP t'( 

< r< II) 0 D.. 250) 2805 aae 1 6'4 9999 2001 STA3 9999 
::) . ~ ~ 2504 2001 ts BB 1 OG 0000 3005 IIR3 0000 z z I: 
- < D.. 250~ 3005 aaa 0 30 22ij3 28~5 L.OL ACC 0 0::: ...J 
ILi >- ILi 2~0~ 21:u.15 9~9 ::; 92 , 4.lit!ll ~ """ fl ... T~Q Ov~";; • '0:::'"' z ;. !:} < "'"'"""" ...... 0 
- 0.. ...J 2'07 1648 ass 1 OG 9999 2es2 I IRJ 9999 a::: I/) -
D.. 11. I: 2508 l8!>2 888 0 60 22"' '+215 STA ACC OPX 0 D.. i. 2509 2214 889 1 29 0000 1606 2 t.OA3 0000 

2510 1606 aas 0 06 2409 2409 CLX 
2511 24'09 sea 0 J2 0100 1413 SHR 0100 
"512 1"13 aee 0 J7 0700 2623 SHL 0700 ii 251.J 26,, aee 0 70 OOOA 2q21 ADD RA •ADO 
2,1,. 2~c2 aea 0 07 HHHH 2025 &ADO IlR HHHH 
2515 2025 SBB l 39 0000 1806 ERSl 0000 

' 2516 1806 SBB u 70 2609 OOOA ADD RA 
2~17 26U9 BBB 0 'O 0001 2006 L.DL 0001 
2518 2006 BBB 0 26 2809 2809 CL.A 

! 
!. 2!)19 2809 aae v 75 oooc 261!4 SUB RX 

2520 261q 688 0 ,6 2017 2017 CAA 
2!>21 2017 BBB 0 20 OOOB 1621 BUF RL i. 2!22 1621 t3BB u 77 1621 202'4 ATL 
Z!>2' 204.4 see 0 25 ijQ95 l0ij7 LUA KON2 

• 252'4 10'+7 BBB 0 87 1850 2050 T&R lt:" 
Zf>25 2050 aee 1 25 9999 2~01 L.DA2 9999 
2~~6 2'-'01 dBB 0 20 ~~21.J 2n26 AUF LITS 

• 2527 2026 BBB 1 60 9999 1asc STA2 9999 1F 
2~28 11:>0 aes 1 85 9998 0275 1 Mu Li 9998 
2.529 0275 688 l 25 9999 2601 L.DA2 9999 

I 
l!).30 2601 BBB 0 70 ooor. 21"06 ALIO RX· 
2!>Jl 2"06 BBB 1 60 9999 181~ STA2 9999 ANSL 
2~J2 HHH 

Oc:i LI.Io::: 2533 "111 aaa I) lO 191' c+o,.~ SIGN* L.Dl. SCAN 811,ASTt.RISK , ... 11.1l:LIJ 
bg~ 25J~ 191, 688 0 JO 1915 2517 L..Dl O• CHECK FOR SECOND ASTEKl~K ANO CHANGE ro A z I- t: ~ 
I/) z ~ 0::: 25J5 2517 BBB 0 82 1120 2120 TEQ SGN*• IFNC1 MULTIPLY' OR POWER OPERATOR a GO TO#G7• :tl s Ii:~ 25J6 2120 aaa v 07 1osq 4710 &FNCl 11~ TOOO'+ OIVTZ I ~~LI.IQ <LI.I u I-

25J7 "U2 888 0 08 110~ 0373 ~IN• LIRl A000'4 ARI TH 812•MUL..TIPL.Y I- ffi:;] ~ 
~ ~ ui ::! ;t5J8 11oq 6BB 0 OB 1004 0199 A0004 LlRl Q0004.J BINSB F~F~IF FLOAT-FLOATt GO TO#B"O• ii: z I/) Cl 
UQ~< 2539 1105 dBB \) as 2107 0305 A0005 LOA SINER FLFXIF MIXEC TYPE• GIVE e:RROR#ALARM. • 11.11-0:::0::: : 0::: < :J LI.I 25ij0 2107 688 0 11 1310 Q:;:.05 ~ON 11131 00905 G FL.O~TtNG SUBSCRIPT OR I•A ERROR ; ::;EO..l: 
LIJo:::>-1-

2!:>4' 1 11v6 sea iJ 25 2108 0:305 AOOU6 LOA B lt'\JER I Oz 0::: 
.... ~ < ~ 
I- - 0::: 25«42 21ve aea J 08 0500 0000 CON 08050 00000 G A*I ERR z LI.I 0 0 

2ct H~~ 25ii+J 1107 688 1 29 0000 2606 .A.0007 LOA) 0000 FXFXIF FIX-FIXt SET o•v EQUAL TO o. IN OTHEr< 
19 Bo:::~zo 

2!>4" 2606 aea 0 30 1051 185:3 LOL CONO r ASESt we: HAY CHECK FOR POSSlelL.ITY OF OS2.11.1QZ 

18 ~~~;:::~ 25£+5 185:5 aaa J 82 0856 1856 TEQ ANSR KON*€. 400 R~ ANO/OR SHIFT C0MMND5 TO IMPLEMENT -<O<Co 119 ~1->-0:::z 2546 x MULTIPLlCATlONt Et...SE GO TO#B90. zmoo 
16 u.~Z D..o.. 25q.7 '+lVl aee v 05 2103 6'l428 SIGNts Li.IX OLPRN •OP3 615tLEFT PARENTHESIS o:::iQo:::::i 
15 1-ut;Oi 2~l.l.8 ~113 a ea J 07 HHHH 0516 ~IGNt II~ HHHH l!:8<Uo 
14, ~l/l:cO;::: 11.1-Uz 
13 o:::~~<(~ 

~t:o:::a:::o 
12 ~~~~~ 
II. O~:::iO::Q 

zo:::l/lWu 
0 I- 0 a. 

10 j::: o::: 1-UlO 
<oo::: u.Z 

9 ffi11.10o<C 
• ol/lr'.zO:: 

8 i!i~~Q>-
5~ 0.. ~o:: 

7 uo~~ffi 
6 ~ ~ ~ ffiD.. 

s9 u o..Ul 
:J LI.I zo 
05 LI.II-

4 0 I l-11.1 
[~~~ 

3 ~7: :;:I/) 

• 



• 

• 

• 
' 

3 

• 

4'5'+9 
2550 
2551 
2552 
Z553 
2551.1 
2555 
~-.c:-. _.,,,.,, .... 
2557 
Z558 
2!)59 
2560 
2561 
2562 
2!>63 
256f.I. 
2565 
2566 
2567 

- 2568 
2S69 
2570 
2571 
2!>72 

- 257.3 
2574' 
2575 
2576 
2~77 
2578 
2!>79 
2580 
2!)81 
2!>82 
2!>8.) 
2584 
2.585 
2586 
2587 
2588 
2589 
2!>90 
2591 
2.592 
2593 
z59-. 
259, 
2596 

- 2.597 
2598 

0516 SB6 l J5 0000 
ijll4 aea 1 ~5 0000 
2&v6 ass v 35 ij72q 

224'6 aaa >J J7 
4115 BBB J oB 
• t fl!I QQQ '"" !"'ICI ..""'..,, _..,, .... ""' "'""" 
11CJ9 i98 \J 25 
ol11 aee o 16 
1110 aea v 2s 
ol12 BBB O 15 
1111 BBB 0 OB 
1120 BBB O 05 
lJll.6 888 0 OB 
1112 aee o oe 
1113 BBB 0 2!i 
2115 BBB 0 17 
111" aee o oe 
111s ass o oe 
2717 BBB 1 29 
J006 BBB 0 lO 
2'411 BBB 0 82 
ijlo2 aae o oa 
'+lt>J t;BB 0 OB 
Q9o5 BBB (.) 05 
1610 aee o 65 
~107 688 0 .JO 
2109 ass o Jo 
0523 BBB 0 82 
0.34'6 SBB 0 05 
'HOS SBB 1 OG 
os12 aes o JO 
2053 BBB 1 514 
2218 BBB 1 07 
26it2 6BB v 25 
24t26 SBB 1 60 
1810 888 0 30 
0642 aee v 25 
12~6 SBB 0 60 
0589 BBB 0 30 
2012 BBB 1 25 
2010 BBB 0 70 
2016 688 0 25 
2618 888 0 18 
2015 BBB 1 60 
0195 aea l 25 
2"10 aea u 10 
2215 eaa o lo 
4818 SSB v 25 

O"OO 
11QB 
' ""' ....... •HIV.._. 

Ol11 
0500 
0312 
0500 
1012 
0922 
1112 
1016 
2115 
0500 
1020 
1025 
0000 
3009 
281" 
lOJS 
1042 
4756 
0860 
2109 
4221 
0326 
1406 
0001 
1051 
0000 
0001 
222tt. 
0000 
41f.l.0 
024Q. 
~206 
1810 
0000 
2212 
2618 
0020 
0000 
0000 
2212 
2216 
1820 

OOOA 
2806 
2226 

OOOA 
037J .......... ,.... 
\I ... ~ .. 

OJOS 
0000 
0)05 
0000 
0199 
l+Lt.28 
0373 
0199 
0)05 
0000 
2717 
2717 
3006 
21..Jll 
0199 
0965 
0965 
1610 
0800 
~04'l 
0523 
0526 
~'128 
0512 
205) 
2218 
2622 
2426 
1810 
06ll2 
1246 
oooe 
2012 
2010 
2015 
0336 
0000 
0008 
2410 
2215 
2818 
'4514 

SIGN/ . ,.._,.. ,., ~ 
~vvvw 

A0009 

AOOlO 

A0011 
SGN•• 
RIN•• 
A0012 
A0013 

AOOltf 
A0015 
1 

BL.ANO 
BOR 
1 

woIF 

COLON 

EXPL. 
t!XPL.B 

lFt 
OOIF 

&IFl 

•IFl 
IFS 

... JF2. 
MCM. 

ERS2 0000 
LOt\2 OOOv 
Ek~ X"' 

«;HL 0'+00 
LIRl Ao~os 

...... .,,...ftil"<t-

! .. •f\4 ""VI.JV'-' 

L.OA 
CON 16050 
LOA 
CON 
LIRl 
LOX 
LIR1 
l . ..lR 1 
LOA 

15050 
Q0012 
oaN•• 
A0012 
Q0016 

CON 17050 
LlRl Q0020 
LlFU Q0025 
L.DAl 0000 
LDL CON2 
TEO SOUAR 
LlRl QOOJ8 
LlRl QOOq.C 
LOX EHG02 
STX OTYPE 
LOL 
LDL LPREN 
TEO 
LOX OIF51 
IIRJ 0001 
LDL CONO 
STLl 0000 
IIR2 0001 
LOA lFHD 
STA2 0000 
LDL NORMX 
LOA L.EXP 
STA LESW 
LOL EXPL 
LDA2 0000 
ADD t;JGtiO 
LOA 
CON 1800.t 
STA2 0000 
LDA2 0000 
A.00 8tGtLO 
LOL &tF2 
LOA 

R"' 
ARI TH 
~. ft -~ 
..., "1';.;)i.;) 

SINER 
00000 
SINER 
00000 
BlNS8 
-OPJ 
ARI TH 
a 1,,~sa 
BlNER 
00000 
1F 
lF 

BlNSS 
lF 
1F 

BINOP 
SCAN 

MLP 
•OP3 

COL.ON 

EXPL 
EXPL8 

RL 
COIF 

-IF1 
NOMAL. 
00000 
RL 

•IF2 
MCAL 
ALARM 

PUT 4 L£FT PARENTHESIS UPERATOR ON TH~ ~TACK• 
STE~ff~20. WHEN IT COMES OFF THE STACK IT WILL 
NECESSARILY BE FORCEO OFF BY ITS MATCHING 

X RIGHT PARENTHESIS ANO IN THIS CASE 
X WE NILL SIMPLY GO TO ST~P Gl. 

f!J.6•0IVISION 
.- ..,.,,,-..,,.~ -"""~··~""''""· 11 .. ,. •f"' •.• T\rc;"I"'\ """"'""'!""',, ....... wr.ir·l«•T,·C" r1.,r"1o1&vc.. c.rt.t'\vfv•"''-""''"' •r tvt•I\•"" t•r--..• v••·..,.., ... ...>'-

OTHIGO TOMB90e 
G I/A ERR 

G A/I ERR 

820.EXPONENTIATION 
FXFL.GIVE ERROR#ALARM IF FlX•*FLOAT 
**21IF RAISING TO THE SECOND POWER• GO TO THE 
G I•*A ERR 

UNARY SQUARING OPERATOR•STEP#UlO. 
OTHIOTHEAWISE GO TO#B90• 

B22•ANOtOR 
FOR BOOLEAN ANOtOR ~E S~T THE TYPE OF THE 
RESULT TO UNSPECIFIED• THEN GO TO#Be9t 

B25•WORO IF 
CHECK THAT A LEFT PARlNTHESIS FOLLOWStELS~ 
GIVE AN ERROR ALARM, PUT A SPECIAL IF•LEFT• 
PARENTHESIS ON THE sTACK•AT STEP#G2o. 

B26•IF-L.EFT•PAREN 
AT THIS POINT WE HVE PROCESSED THE EX~R~S~IO~ 
IN AN IF-STATEMENT AND MUST COMPAR~ IT 
AGAINST ZERO.THEREFORE THE CONSTANT ZERU IS 
PUT ON TOP OF THE OPERAND STACK. 

B27•FIN1SH IF-STATEMENT 
SET UP IF MOOE, THEN PROCESS THE STAT~MENT 
NUMt3ERS. CHECK THAT THE_,E ARE EXACTL..Y THREEt 
THE~ CHOOSE THE qEST CODING SEQUENCE BASED 
ON EQUALITIES BET#EEN THESE• 

G EXTrtA COMMA 



• 
• 
• 
• 
• 
• 

:it:;,99 
.2f.>OO 
2601 
Z602 
260J 
Z60 .. 
2605 ., .. ,, .. _..,..., ... 
2607 
2608 
2609 
i610 
2611 
2612 
2613 
261~ 

- 2615 
2616 
2617 
2618 
2619 
2620 

- 2021 
2622 
262J 
26244 
2625 
2626 
2627 
2628 
2629 
26JO 
4t6)1 
26J2 
26J3 
20.)U. 
26.35 
26J6 
2637 
2638 
26J9 
26'60 
264U 
264'2 
204.3 
26~~ 
2645 
2646 
i6~7 
2648 

U~lO 

2216 
0198 
2610 
2'U6 
JOS2 
22!>0 

2"15 
2810 
2801 
2611 
1'-'00 
3011 
3001 
2612 
2'"12 
2811 
3010 
2616 
2020 
22-..:0 
1821 
2'+24 
26~6 
05,6 
05J6 
Ol~O 
09~2 
OJJS 
16Ct9 
16JJ 
06J5 
18J1 

d66 0 J2 
688 .L _29 
868 0 37 
aaa o 10 
dBS 1 3'+ 
dBB 1 29 
ass 1 6£4 
'~'"'t,., l '.:'°H ........ w • .;.,t ... 

iBB 1 29 
BBB 1 )4 
SBB 0 ea 
aee 1 Jij 
888 0 82 
aee 1 29 
ass o s2 
8BB 0 05 
8BB 0 05 
aee o o5 
SBB 0 05 
aea J. oG 
dBB 0 .30 
d8B 0 JO 
aae J Jo 
aea o 2s 
BBB 0 J2 
888 0 60 
BBB 0 30 
ass o 25 
BBB u 32 
ass o 01 
see o lo 
SBB 0 25 
BBB 0 32 
BBB o 07 

2000 
9996 
0900 
OOOA 
0000 
9998 
0000 
;;;; 
0000 
9999 
l010 
9999 
2811 
9999 
2LU2 
301Q 
161? 
161) 
0115 
9997 
2822 
l022 
.3022 
2626 
1,00 
"Slat 
OJ38 
09ij2 
2q25 
1066 
18)1 
06.35 
2200 
106:5 

0000 
0198 
2610 
2415 
l052 
2250 
2253 
.ciiu 
2810 
2901 
2611 
1£i00 
lOU 
.3001 
2612 
2616 
2616 
2616 
2616 
2020 
1617 
2Ll2t4 
2ti2q 
1628 
0000 0,,6 
OJI.JO 
4511.i 
0000 
'+698 
1633 
~51'' 
isoo 
'4698 

~UFJ 

-IFJ 
1 

4 ., 
5 
1 

UASW 
MI SUB 
1 

"'LP 
1 

1 
MRP 

1 
BI NOP 

~INSB 

CON J220v 
LOAJ 9996 
SHL 0900 
AOO AA 
L..l>LJ 0000 
LOA.3 9998 
STAJ 0000 
Stl ... J 999U 
LOA3 0000 
LCJL3 9999 
TEQ SF 
l.DL..J 999cs 
TEO JF 
LOAJ 9999 
TEQ ijF 
t.OX C3"5 
LOX C3#ij 
L.OX C,#5 
LOX C4#5 
llRJ 9997 
LOL CHMS 
LDL DUA 
LDL CUA 
LOA 
CON )2130 
STA os~VE 
LDL 1F 
l.DA 
CON J2242 
IlR T0016 
l.OL lF 
LOA 
CON l2220 
IIR TOOlJ 

00000 

-IF) 
+so 
+so 
+50 

1e; +02 
lF 

lF 
1F 
lF 
lF 

SINAL. 
1F' 
1F 
PANIC 
00000 
' ... .. 
ALARM 
50000 
OIVRT 

Al.ARM 
02500 
OlVRT 

G MISSING COMMA 

G MISSING SU~SCRIPT 

G MISSING LEFT PARENTHESI~ 

G MIS~ING RIGHT PARENTHESIS 

sa9.GENERATE MACHINE OP 
X GENERATE COOING FOR THE MACHINE OPS 
X A001SUBtERSt OR BUFt USING ASSEMBLER 
X 1 <ROUTINE I>• AND USING ONE OF 16 TAijL~ 
X ENTRIES DEPENDING ON WHETHER THE OPERANDS 
X ARE 0 SIMPL.E VARIA~LESt ETC. 
X l lN THE ACCUMULATOR 
X 2 INOEX REGISTER 1 
X l A~RAY VARIABLES 
X EXIT TO#G10• 
B90•GENERATE LIBRARY REF 
X GENERATE A REFERENCE TO A BIN~RY L.lSRi~RY 
X SUBROUTINE• THERE ARE 8 CASES OEPENOING 
X ON WHETHER EITHER OPERAND IS NEGATED• ANO 
X DEPENDING WHICH OPERAND WAS MOST CONV~NlENT 
X TO PL\CE IN REGISTER L. THESE CASES ARE 
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• 
• 
• 

• 

• 

.itt>'4'1 
. 2650 
2651 
2652 
~65J 
2654 
26~!> 
4.0:>0 
2657 
2ese 
2659 
2660 
2661 
2662 
266, 
2664 
2665 
2006 
2667 
2668 
2669 
2670 
2671 
2672 
2.673 
261" 
2675 
2676 
2677 
2678 
2679 
2680 
2681 
2682 
268, 
268&f. 
,685 
2686 
2687 
2688 
2689 
2690 
2691 
2692 
2693 
269~ 
2695 
2696 
2697 
2698 

q217 888 J JO 2219 
2219 686 J 30 4221 
2s23 aea J a2 2826 
2&i6 aee 0 01 1oso 
~l'O dd~ v UI HMHH 
2113 aee l 39 0000 
2812 BBS 1 60 0001 
l012 BBB J 25 ~016 
lOle BBB l 60 0002 
1813 BBB 0 25 1815 

2217 eea l 60 ooo' 
2013 aee o Jo 2615 
2~11 see u 05 200Q 

0~78 SBS 1 29 0000 
2213 888 J JO ~qJ1 
18J) 688 0 82 0636 
o6J6 ase l Jo 9999 
2~13 BBB 0 25 2815 
2617 888 0 87 oooc 
2~20 aee o 25 l02' 
2225 BBB l 35 9996 
Ol98 BBB 0 JO 1600 
261J 888 0 82 oooc 
2816 BBB l 25 9999 
2813 BBB v 20 J015 
2a17 aee l 60 9999 
J013 sea o 25 1os1 
zq~' aee 1 6" 0000 
0~9) ~BB l 25 9999 
3016 see o l7 0900 
1828 BBB v 70 OOOA 
20)~ BBB v JO 1051 
2653 SBB 1 29 0000 
]017 888 J 82 2~20 

"'oai4 
2823 
2220 
'+086 
l113 
2812 
3012 
J018 
1813 
2217 

4013 
2~17 
&i2J5 

2213 
1833 
oooc 
2413 
2617 
21.&20 
2225 
0.398 
261) 
2816 
281.3 
2817 
301) 
2453 
oooc 
)016 
1828 
i0.33 
2653 
!017 
2820 

TAKAti 

INDEX 

PNSUe 

&PN 

LOL 
LOL t..PREN 
Tt.:r. 
II~ TOOOv 
IlR MHHh 
ERS.3 OOOv 
STA2 0001 
LOA L..IT1 
STA2 0004' 
1..DA FoR9S 

STA2 OOOJ 
t..DL ARAMO 
LOX OARAll 

LOA3 0000 
LOL SIG21 
TEQ 
LDL2 9999 
t.DA# OU997 
TGR RX 
L.DA XMC 
ERS2 9996 
LDL FCMD 
TEO RX 
L.DA2 9999 
RUF# 00000 
STA2 9999 
L.DA CONO 
STAJ 0000 
t.DA2 9999 
SHL 0900 
ADD RA 
L.DL CcNO 
LOAJ 0000 
TEQ 2F 

UASI 
01VT1 

MOOP 

RX 

00000 

04000 

RX 

X ~ELECTEO BY ~EFERENCING A TA~LE ENTRY 
X ~s IN STEP bq9 ANO GOlNb TO 4SSEMBLER 1 
x tROuTtNE I), ex1r TO#GlO. 
A. PROCESSING oF AriRAY SUBSCRIPTS 

WHEN ~ OlMENSIONEO VARIABLE IS SEhT FKOM THE 
SCA~NER, ENTRY IS MADE TO Al. A COMMA 
qETdEEN SUBSCRIPTS CAUSES ENTRY TO AlO. 

Al• IS ~EFT PAREN NEXT 
NO& SCAN NEXT ITEM, IF IT IS NOT A ~EFT 

PARENTHESIStGO TO THE UNOJMENSlONEO AKRAY 
#SWTCH• THIS SWITCH IS NORMALLY SET TO THE 
•MISSING LEFT PARENTHESIS• ALARM WHICH 
INSERTS A LEFT PARENTHESIS INTO THE 

X STATEMENT ANO RETURNS HERE. 
YESI 
A2• SET ARRAY MOOE 

X THE MODE STACK HECEIVES FOUR hEW E~TRIE~I 
X 2 0000 ARRAY MOOE CA10 FOA COMMA, 
X MISSING RI~HT PAREN FOR 5) 
X 2 9999 8ASE CALCU~ATlON 
X 2 9~98 CURRENT PROoUCT OF DIMENSIONS 
X 2 9997 REFERENCE TO DIMENSION ~IST 
Al• EMIT I 0 + 
X FOR CONVENIENCE• THE CHARACTER ( 0 + ARE 
X INSERTED~ THIS LEFT PARENT~ES!S IS A ~PECIAb 
X ONE WHICH SENDS CONTROL TO STEP A20 WHEN 
X THE MATCHING RIGHT PARENTHESIS COMES ALON6, 
X EXIT TO#Gl • 
410•CHECK INDEX. 

IF THIS IS THE FI~ST SUdSCRlPT ANO IT~ 
CURRENT VALUE IS RBl COOEt INDEXING I!> SET 
UP ANO THE suascRIPT IS REPLACED BY ZERO. 
THIS OCCURS ON~Y IF THE FIRST SURSCRJPT IS 
OOVA~ & CONSTANT• WHERE THE CONSTANT IS 
GREATER THAN •30 t ANO IF WE .ARE NOT C,;.L..L. ING 
A FUNCTION• 
THE IMPORTANT ASS~MPTJON IS M~OE HARE THAT 
NEITHER UNIQUE NOR COMMON STOR~GE WILL BE 
ASSIGNED TO CORE ~OCATtONS 8000 - 8029• 
WITH THIS CONVENTIONt THE NUMBER OF SAO 
ARRAYS<SEE SECTION A2"> IS GREATLY REDUCED, 

All.POTENTIAL NEGATIVITY 
tF ANY CONSTANTS SREATEK THAN 1 OCCURKEU 
nURlNG THE ~~ST SUBSCRIPT A~ONG WITH 
~NYTHING OTHER THAN DOVARt TYIS ARRAY I~ 
MARKED AS HAVING A POTENTIALLY NEGATIVE 
SUBSCRIPT. 



• 
•~I 

Z699 ~820 688 J JO 4£4Jl 223) LDL StG21 
2700 22Jl aee \) _82 2620 0836 TEQ 2F 
2701 08J6 aee 0 25 4016 Oq6e L..DA l.IT1 

< 2702 0~68 see 1 20 9999 2tU9 BUF2 9999 1F 
ui f ~ 210.l 26~0 aee l 25 9999 2LH9 2 L.0A2 9999 lF =>I u • 

o~ 2704 2~19 aes 0 35 2021 2621.J 1 ERS# HMHHH HHrtHC 
~ z :r 

<( n. 2705 l6;tq aaa l 60 9999 oooc STA2 9999 RX A 0:: .J 
>- '" .... .., ... "' ,_..,,.,._,"""' .:;as v vv uouc uouc JMP ttx ~ . a: - C..I VQ ,...,_,.,;} -l""N 0:: c 
Ill c( 2707 2l07 6BB 0 25 '+4'17 2319 ARAt LOA RATOR 0. .J 

0:: (/) -
n. u. :r 2708 2l.\9 888 0 70 2321 OOOA ADD RA 0 n. 

2709 2l21 6BB 0 30 0001 2619 L..DL 0001 

' 2710 2619 ass 0 25 2009 2819 L04 OARA:I 
2711 2819 ass 0 82 282U l024' TEO lF +02 

- 2712 2824 888 0 05 J02ti Oti78 LOX 1F INuEX • 2713 JO~q BBB 0 OS .3026 Oti93 1 LOX PNSUS 
Z7 lij )0~6 688 0 07 0001 1829 IIR 0001 Al2eAOJUST MULTIPl.IlR 
271~ 1829 see l 70 9997 1800 4002 9997 IF THERE ARE NO MORE OlMENSIONSt THE EXTRA • 2716 1800 BBB 1 60 9997 0399 STA2 9997 SUBSCRIPT AL.ARM IS GIVEN• EL.SE lT IS 
2717 Ol99 aaa 0 70 .3019 OOOA ADO RA MULTIPLIED TO GlVE THE CURRENT PROOUCf OF 
2718 3019 BBB 0 25 0001 1020 LOA 0001 DIMENSIONS• • 2719 ]0,0 BBB 0 77 3020 26'25 ATL 
2720 2q.25 ttBS 0 l5 004+) J0'45 ERS XM 

•• 
2721 JO'+S ass 0 82 18ij.A 2048 TEQ 11=' 
2722 20"'8 BBB 0 JO 2'450 2853 L..OL 2F 
2723 28SJ 888 u 25 2055 lJ51q LOA AL.ARM 
272~ 2055 aee Q UJ 00!) 0000 CON !@001 )0000 G EXT~.~ SUBSCRIPT • 2725 1aq.e BBB \) 20 2650 J053 1 SUF# 01000 05000 All•!MIT + N c 0 + 
2726 3053 SBB 0 60 1058 1260 STA roooa FOR CONVENIENCE• THE COMMA IS TRANSFOKMC.O 

• 2727 1260 ase o 25 OOOB 0064 LOA RL INTO THE CHARACTERS +NCO+ THIS LEFT 
27;.8 00t>'4 888 0 70 0266 OOOA ADO RA PARENTHESIS IS LIKE A MULTIPLICATION SYMBO~t 
272.9 0266 888 0 ,0 0001 2221 LOL 0001 ONLY THE CHECK AT STEP All IS MAOE Flt<ST, 
27.30 2221 aee 1 85 9998 0'475 MUL2 ~998 • 2.731 0'+75 aaa 0 30 oooc 0279 l.Ol RX 
27)2 0279 aea o J2 oqoo 2286 SHR oq.oo 

0 ci w 0:: C.7J' 2286 BBB 1 65 9998 2000 STX2 Q998 • t-wI:W .... z .... 0 273'4 2000 BBB 1 25 9999 2621 LDA2 9999 0 <I: z 
z .... t: ~ 

2735 26tll 888 0 75 oooa '"'27 SUB RL (/) z ~ 0:: 
w 8 .... ::i w 0. (/) 2736 2"'7 888 l 60 9999 2qso STA2 9999 2F. t ~~WO 
<( w u .... 2737 2'+!>0 BBB 0 07 1057 "698 2 IlR T0007 OlVRT .... ffi ~(/) 
z I: w 

27J8 05Ja aea o 05 4'112 01.$9J ARA* l.OX SIN• PNSUB !!!Hi~ 
0. z (/)CJ u 0 0 <( 27)9 11J9 688 v OS osq.1 0478 ARAI LOX INOEX A201lNDEXINGtNEGATIVlTY 

• ~i=h <::i w 2740 054+1 BBB 0 05 01"'' 0£t.93 LOX PNSUa WE H~VE NOW SCANNED THE ENTIRE SU~SCRlPT ::to.I: 
w 0:: >- .... 2741 0143 888 1 29 0000 2821 L.OA3 0000 OF TH! ARRAY, STE.PS AlO ANO 411 ARE PERFORMt.O I: 0 z 0:: 

i-: ~ <( ~ 
.... - 0:: 27"2 281.<1 SBB 0 35 q.7q.o 1242 ER.S Xl THEY A.RE REDUNDANT UNL.ESS THE ARRAY IS ZwQO 

2cl ~ ~ ~~ 2743 12"+2 aea 0 70 "225 0678 ~DO SIG99 •CHFl... SINGLY SUBSCRIPTED. 
19 ~o::~zo ... 274+~ 0678 sea y 30 0679 2081 •CHFt L.DL &cHFL. A21.CHECK FIXED POINT o.e.l>lo~ 
18 ~~~i=~ 27£+5 2oa1 dBB \J 25 068:5 ij51ij LOA ALARM IF SUBSCRIPT IS F'\.0 AT I N\:i • GlVE ERROR ALARM. -<Oc(o 17. ~t->-O::z 27"6 06CS3 aee v 11 1300 0000 C0"1 111)v 00000 G FLOATING SUBSCRIPT zmoo 
16 .._~zn.o. 27~7 0679 aea u 05 2281 086) &CHFL LOX lF MAGE l Ae.:2 •COMPUTE SUBSCRIPT 0 ::iQ o::::i 
15 ._utJOz 271.1-8 08Sl see 1 29 0000 3021 MAGET L0,1\J ooov !!:g<uo 
14. ~lll:x:C-

w:r:uzl-
13 o::._~c(~ 

~t:o::a::o 
12 ~~~~~ II. O~::iO::Q 

zo::lllLLlu 
0 .... 0 n. 

10 i=o::t-U>C 
<oo:: u_Z 

9 ffiwOo< 
... Olll~70:: 8. iii::i.a:Q>-

~ ~ ~ ~o:: 
7 uo ~ ::Effi 
6 z ~ 0:: o::n. 

sl - ~ 0 ~ll) 
:::> w zo 
0 6 Wt-

4 o I: t-w 
~ ~ t::::t 

3 ~~~~ .. 
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• 
• 
• 
• , 
• 
I 

27 .. 9 
. 2750 
2751 
2752 
275) 
27!:>'+ 
2755 
........ ..,,. # 

", ,:)0 

2757 
2758 
2759 
2760 
2761 
2702 
2763 
27644 
2765 
2766 
2767 
2708 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2.778 
2779 
2780 
2.781 
2782 
278.l 
27a4 
2785 
2786 
2787 
2788 
2789 
2790 
2791 
2792 
279] 
2794 
2795 
;t796 
2797 
2798 

J04.1 
26~7 

..;4JO 
16 .. 2 
1646 
;]7!>9 
J7!>8 
.ti~ J. 
0598 
2825 
2228 
J025 
20~9 
4031 
O'lJq 
06JS 
302.7 
2'+2.8 
0432 
18"2 
0861 
0264' 
0271 
0273 
0697 
2628 
0676 
0712 
2515 
OJ~l 
2828 
22l1 
0 .. "4 
12'47 
)028 
0854 
2457 
22'9 
2q29 
1861 
2'.15 
0561 
016tl 
0772 
2827 
24,1 
08J8 
0876 
0780 
11b3 

686 J )5 
aee J _77 
688 J J7 
888 v 20 
688 J 70 
888 ) ,0 
see J oo 
000 ' ,5 
ass .J Jo 
BBB 0 82 
888 1 29 
BBB v 30 
ees o o5 
aee o 01 
6BB 0 l5 
BBB l 70 
aee 1 60 
688 0 2! 
aaa v J5 
BBB 0 60 
888 0 06 
ase o J2 
BBB 0 70 
aee o Jo 
888 l 25 
688 0 75 
dBB 0 70 
BBB 0 87 
BBB 0 30 
aee o 10 
BBB J 87 
aee o J7 
ass u 87 
688 1 29 
tiBS 0 lO 
888 0 82 
BBB 1 25 
888 0 l5 
688 0 20 
aea o 20 
888 0 25 
888 0 06 
SBS 0 .32 
aee o 20 
888 0 25 
BBB IJ 32 
886 Q 35 
688 0 20 
aae o 77 
SSB 1 25 

2625 
2627 
0900 
OOOR 
0355 
OOOt: 
oooc 
'it9._6 
2400 
202e 
9999 
2827 
2031 
HHHM 
OOOB 
9999 
9999 
OOOB 
4740 
'+209 
02614 
0~00 
0273 
'H95 
9999 
'+623 
'li209 
2315 
'4209 
4298 
22)1 
0900 
2315 
0000 
1051 
2257 
9999 
3023 
1+209 
ij21+7 
1+209 
016«4 
0500 
1178 
OOOR 
0"00 
1+72q 
4+97lt 
0780 
9999 

l627 
01.4)0 
16'62 
16"6 
0758 
036) 
oooc 
u ::>.,.tt 
2825 
2.228 
3025 
2029 
474q 
Qq3q 
0638 
3027 
21.l28 
Ol.JJ2 
1842 
0961 
026q 
0271 
OOOA 
0697 
2628 
0676 
0712 
2515 
0361 
2828 
2315 
QLUlLl 
12ll7 
3028 
08514 
2457 
2229 
2'-'29 
J.861 
1899 
0561 
0164+ 
0772 
0780 
2U31 
0838 
0876 
0780 
1183 
4629 

6 

7 

8 

ERS## COOOO 
!\TL. 
SHL 
iUF 
~00 
LiJL 
JMP 
t..UA4:;! 
LDL 
TEO 
LOA) 
LDL 
L.DX 
IIR 
ERS 
A002 
STA2 
LOA 
ERS 
STA 
CLX 
SHR 
AOO 
LOL 
LDA2 
sue 
ADD 
TGR 
LOL 
ADO 
TGR 
SHL 
TGR 
t..OAJ 
LDL 
TEQ 
LOA2 
ERS 
BUF 
BUF 
LOA 
CL..X 
SHR 
auF 
LOA 
SHR 
ERS 
SUF 
ATL 
l.OA2 

O·iJOv 
RL 
BIG87 
R '< 
RX 

9YYO 
EQUMO 
AEQU 

9999 
7F 

HHHH 
RL 

9999 
9999 

AL 
X1 
TEMP.it 

040U 

STORE 
9999 

B!GO!> 
TEMP2 
6F 
TEMP2 
KONlO 

0900 
6F 

000() 
CONO 
SF 

9999 
XMC 
TEMP4. 
BtG30 
TEMPJ. 

0500 
BtG20 
RL 
oqoo 

xc 
BtGlO 

9999 

00005 

A SIGN 

RA 

6F 

9F 

SF 

8F 

ITS~LFt PRODUCE CODE TO LOAD 11 WITH TRUE 
SIG~ INTO THE ACCUMULATUR. 

-i~•~QUlVAL~~C~ U~CL, 

YESaJF WE ARE IN AN EQUIVAL~NCE OEC~ARATIONt 
EXIT TO THE EQUIVALENCE ROUTINE#ElO• 

NOi 
A2~•WHAT TYPE ARRAY 

THERE ARE FOUR KINDS OF ARRAYS• ANO -~ OECIOE 
NOW WHAT KIND THIS IS• 

PARIIF THE ARRAY IS PARAMETH!Ct GO TO#A27• 
SAD1CONsTANTs IN THE SUBSCRIPT ARE ADDEO ro THE 

BASE. IF THE BASE HAS THEREBY BECOME NEGATIVE 
OR TOO LARGE OR IF THE SUBSCRIPT IS 
POTENTIALLY NEGATIVEt THIS Is CALLEO A ~AO 
ARRAVt ANO WE GO TO#A26• 
EXAMPLE& ACJ+2) t WHERE J MAY BE NEGATlV~ 

HAPIIF THE SUBSCRIPT IS NOW ZERO• THIS INDICATE~ 
THAT IT WAS A~L CONSTANT EXCEPT PERHAPS FOR 
INDEX REGISTER MODIFICATION• SO GO TO#A28• 

OROI ELSE IT IS AN ORDINARY ARRAY. 

G CHECK IF BASE L~SS THA~ -30 

A25•CODE 1SLLLLIOOO 
FOR AN ORDINARY ARRAY• THE COOE lSLLLLIUOO 
IS SET UPtWHERE S tS THE STORAGE TY~E. 
LLL~ JS THE e~s~ LOCAT10Nt AND I lS 0 o~ ij 

FOR INDEXING. TO#A29• 
A26.CODE 2BBBBBSOOO 

FOR A SAO ARRAYtTHE CoOE 2888885000 IS SET 
UPt WHERE s IS THE STORAGE TYPE, ease IS 
THE BASE LOCATION PLUS 50000• PLUS ~0000 IF 
INDEXING. TO#A29• 

A~7•CODe 18BBBBPPPP 
FOR A PARAMETRIC ARRAY THE COOE 1B8BBtiPPPP 
IS SET UPt WHERE aeeee 15 THE SASE LOCATION 
PLUS 50000• PLUS ~oooo IF INDEXING• ANO 



--.----...----------~-------------.-

IJ 
J.799 264'9 ees 0 37 osoo 0637 SHL osoo PPPP IS THE LOCATION OF THE PARAMETER• T0"A'9 . ~ ~ .2eou 06)7 688 0 _35 q.740 2042 ERS x1 
2801 2042 BBB 1 70 999~ 2829 A002 9999 

• 0:: 2802 2829 888 0 35 q7q.1 064ij ERS XMH 
< f < U> 0 a.. 2803 06i+q BBB 0 20 OOOB 1999 BUF" RL 9F ::) :1 ~ ~ 280" 1899 BBB a 06 0502 0502 9 CLX oF Z ZJ: 
- <{a.. 2805 22S7 688 0 07 HHHH 1860 5 IlR HHHH A2BeCOOE AS SIMPL£ VA~• a a: .J 
ILi ~ w ..,C'I ,...,,. . ""··""' ,.~ """'~~ . .... ,... ,:it'!';; . .-.,.._ • .:>vi._ t;rr.~C. ""'~" THI~ ARKAY lS CHANGED J'U t.OOK AL.MOST LIKE I- . ii: c ... wwv .;,w"""V "00 • .,,,;.,;,,1 .. .,,..,,.., 
Z;. ~< 2807 J04'9 aee \l 20 q.209 2061 8UF T!MP2 4 SIMPLE VARIABL..E. - ' .J 0:: (fl -
a.. LL I 2808 2061 SSB 1 6q. 0000 0630 ST Al 0000 0 a.. 

ll 
2809 06.)0 BSB l 25 9999 0830 L.OA2 9999 
2810 0830 BBB 0 37 0200 0835 SHL 0200 
2811 08J5 BBB 0 l5 1237 Ol.J39 ERS X49 

:1 
281,2 O£&J9 688 0 20 2041 oeqq SUF BIG09 
2.813 08'+'4 aee 0 05 OOOA 0502 Ll>X RA 6F 
281'4- 0502 aas 0 60 '+209 0511 6 STA TrMP4t A29•M0Vt.: SUt&SCRIPT 
28Hl 0511 aee 0 65 '+'120 1122 STX TEMPJ THE STATUS OF THINGS IS CHANG EC TOI • 2816 x SAO• PARI HAPt OROI 
2817 1122 ~BB 0 29 0001 1230 L.OAl 0001 OPERAND STACK ENTRY• 
2818 x 3TAAAAOOOO lTAAAAOOOO OTAAAAQOOO 3TAAAAOOOO • 2819 x LOCATIONS AAAA ANC AAAA+ 11 
2820 x oooooocccc oooooocccc 090I00CCCC oooooocccc 
2821 x 2aaaeesooo lBBBBBPPPP 090IOOOOOO lSLLL.LIOOO I 4'!822 x LOCATIONS cc cc ANO CCCC+ll 
.lt82) x SUdSCRIPT SUBSCRIPT USLLLI..***• SUB.SCtHPT 

• l82Q x ZZZ?ZNNNNN ZZZZZNNNN~ lZZZZNNNNN ZZZLZNNNt-JN 
2825 1~lo 888 J )7 oqoo 16)7 SHL 04'0..; WHERE: ZZ.ZZZNNNNN IS THE ARRAY NA~Et ANO 
2826 16..>7 888 J J5 001+1 18ll6 ERS XM T INDICATES THE TYPE. EXIT TO#Gle 

• 2827 18~6 BBB i.) 70 2248 OOOA ADD RA 
28Z8 22ij8 BBB iJ 25 0001 1630 LDA 0001 
2829 16)0 aee l 09 0000 1830 l.OXJ 0000 

• 2830 18lO BBB ·J JO 0632 06Jij LDL INS2 
28)1 Q6J2 dBB l OG 0000 1236 IIR3 0000 
2832 12J6 BBB 0 JO 221+3 2046 LDL ACC 

0 ci w 0: 28.J.J 20'+6 888 0 82 0849 1049 TEQ lF • f-wJ:W f- z f- 0 
28.)'l 08~9 SBB J 25 0851 1851+ LOA ARAS 0 < J: z 

z f- t ~ 
(fl z :i:: 0: 28l5 1854 888 0 60 2243 1oq9 STA ACC 1F t:l st~ Z8J6 104+9 BBB 0 25 4209 2261 1 LOA TEMP2 • ~~WO < w u f- 4:t8l7 22C>1 aee 0 05 4'120 0272 LOX T£MPJ f-ffitj!ll 
z J: w l8J8 0272 oBB \) JO 007q 0631.l l.DL INS2 ~ Hi~ 
ll. z (fl CJ 
uoO< 28J9 007q 888 ,J 25 oooc 0878 LOA RX t wi=h 0: < :J w 28~0 tJ878 BBB J 70 4301 OSOq ADD BIG90 •AH2 ::!:ll.:C 
w 0: >- f-

2.841 06Jq aee J OB 0851 qq45 INS.t! l.l?-1 ARAS INS J: 0 z 0: 

~~<~ 
f- -a: 28q2 0505 aee u ,0 42'l7 U349 ·'AR2. l.Dt... BtG30 lF f zwoo 

2C H~~ 28ij:J o5oq ase \) 31 03q9 0349 •AP~ eLL 1F 
19 Bo:~zo 28ij4 Ol49 see 1 OG 9999 D35) 1 t H>l 9999 o.!2.wo~ 
18 ~~~~~ 28£1.5 0J53 088 l 29 0000 20JO LDA3 0000 9 -<O<o 
17 ~ f- >- 0:: z 2846 20JO aea v .35 4'740 22442 ~RS Xl zmoo 
16 LL~z Q..o.. 2847 22'+2 6BB iJ 20 oooe 22"6 RUF RL 0 :JQ O:::J 
15 f-uGOi 2848 22ij6 aaa 0 20 0851 205'+ BUF ARAS '!:8<Uo 
149 ~!ll:i::C~ w-uz 
13 o:~:Jc(c( 

w !llo::O:: 
:i::to: 0 

12 ~~~~~ II. O~:JO::Q 
zo:!llLLlu 
0f-Oa.. 

10 i=o:f-(/)Q 
<too: u.Z 

9 ffiwOo< 
• o!llr:zO:: 

8 Vi=>. 0:: Q>-
z >- ~ !110:: 

7 S~dlffi 
6 ~~g ffia.. 

5 .• 
u ll.(/) 
:J w z 0 
0 5 Wf-

4 O:i:: f-w 
h~~ 

3 ~ ?'. S!ll 

a 



• 
• 

• 
• 
!I 

4 

3 

a 

28t+Y 
2850 
2851 
2852 
c85l 
285" 
2855 
~n~·-,it 

""'*'.,JU 

&857 
2858 
2859 
2Bc,0 
2861 
2862 
286) 
286'l 
2865 
2866 
2867 
2868 
2869 
2870 
2871 
2872 
2873 
287" 
2875 

- 2876 
2877 
2878 
2879 
2880 
2881 
2882 

- 288] 
2884 
288!> 
2886 
2887 
2888 
2889 
2890 
2891 
2892 
2893 
2894 
2895 
2896 
2897 
2898 

2o~q ~se 1 6" 0000 
22Jo see 1 o7 9996 

io~u ass ~ Jv '~1~ 
2521 sea v so ~i1s 
0110 aee o 05 0912 
ijll8 BBB 0 67 ~118 
2s19 aaa o oe 1116 
1116 aea o oa 1132 
111s sea o os 1920 
1117 888 0 05 2919 
1119 aea u oa 1132 
2719 SBB l 29 9999 
2"30 see o 10 q301 
225ij aee o 01 ~092 
26~7 aee o 30 ijij17 
0209 eaa o a2 0~12 
oq72 688 J JO llOO 
0702 888 0 25 1307 
2J09 BBB O 82 0912 
0912 ass o Jo 191~ 
19lq 888 l OG 9999 
Olla aee o 25 1l95 
o,97 see u 30 OS99 
22ss aea 1 09 0000 
2630 ase o J2 0100 
08>4 aea 0 70 OOOA 
06~0 BBS 0 OB 1728 
12~q 688 0 30 2q.~6 
2ij~6 888 u 30 24ij8 
1922 BBB v OS 172~ 
06J9 688 v JO 2448 
2~~8 888 l OG 9999 
2~~4 BBB l 29 0000 
28~0 BBB 0 70 ij603 
2857 888 J lO 2856 
28~6 886 J JO 0599 
os99 see u Jo 2454 
22~6 SBB 0 50 4118 
0070 888 1 OG 9999 
lOJo aee o os 1232 
12Jq aaa o 2s 16J6 
~155 aaa u 05 1920 
2122 aee o 31 1325 
1J25 sea o 2s 44oe 
0100 aee u 60 oa6o 

22lO 
'+1~0 

4:>~1 

0170 
4428 
4118 
0373 
2719 
1922 
1922 
2719 
2LJ30 
2254 
2657 
0269 
2255 
0702 
2,09 
2255 
0363 
Olla 
O:J97 
'+l50 
4!6JO 
0834 
0639 
1244 
0442 
0319 
0639 
01442 
2451.l 
28JO 
2856 
it799 
JOJO 
2256 
0070 
t.t215 
1234 
0173 
2122 
1325 
0760 
1262 

ARA$ 

~IGN# 

#Orr 
1 

BIN a# 
LOLON 
A0016 
Aoo1s 
A0017 
A0019 
1 

-INRA 

&INRA 

&RE 

2 
-RE 
3 
LDLOF 

&EEE 
•EEE 
7 

A SM TR 

FIXF 

STA) 0000 
IlP.~ 999b 
~QU MRP 

LDL LOL.ON 

LL>l. L..OL..UN 
STL BINI# 
L..OX OeIN# 
Hl.T 
L.1R1 A00la 
L.lRl J0032 
LOX FIXA 
LOX FLOTA 
LlR1 J00.32 
LDA3 9999 
ADO StG90 
IIR ti092 
LOL RATOR 
TEQ 
LOL TRCOF 
LOA TRCSW 
TEO 
l.DL 
IIR) 9999 
l,.DA 10095 
LOL 7F 
LOXJ OOOV 
SHR 0100 
ADO RA 
L.IR1 J0028 
LUL 
L.OL lF 
L.lRl J0024 
L..DL lF 
llRl 9999 
LDA3 0000 
ADO 8JG60 
LDL •EE.E 
LOL 7F 
L..DL LOL.OF 
STL BINI# 
IIR) 9999 
l.DX TRACE 
LOA CTRC 
LOX FIXA 
CL.L 
L.OA SIGOl 
STA OTYPE 

lF 

!F 

•OP3 

• ARlTH 
lF 
2F 
2F 
1F 

•INRA 

&lNRA 

&lNRA 
GET 

ASl12 

•RE 

UNOPJ 
AT&. 
-RE 
UNOPl 
LOl.OF 

•EEE 
EEE 
ASH TR 

OPX 

ASMl 

2F 

U, UNAKY OPERATORS ANO SPECIAL GENERATOR~ 
COMP~~E WITH THE lNTR00UCT0KY REMARKS OF 

X SECTION ~' 000-NUMeEREO STEPS INOICAT~ ENTRY 
X FROM G6• EVEN NUMBERED• FROM GlO. 
Uh EQUALS .:,IGN 

THIS IS A SWITCH IHJCH IS SET IN SEVE~AL 
001 PLACES•lF THIS EQUALS SIGN OCCURS IN A uo 

STATEMENTtGO TO#DJ. tF IT IS IN AN INPUT
I/OIOUTPUT STATEMENTtGO TO#Wl7. OTHERWISE THI~ 
OTHIIS A PLAIN OLD EQUALS SIGNtANo WE PUT A 

REP~ACEMENT OPERATOR ON THE STACKt #G20e 
U2. REP~ACEMENT SETUP. 

IN A ~ULTIPLE ASSIGNMENT STATEMENT WE ENT~R 
AT STEP U2 THE FIRST REPLACEMENT OPERATORt 
STEP U4 SUCCEEDING TIMES. CHECK TYPES, ANU 
IF oIFFERENCE IS PRESENT Pur OuT THE ~OOE TC 
FIX OR FLOAT. IF THE TYPES ARE THE SAME, 
DECIDE WHETHER TO PUT THE RlGHl•HANO ~IDE IN 
REGISTER A OR NOT. REGISTER L IS SELECTED IF 
THERE IS A MULTIPLE ASSIGNMENT STATEMENT, OR 
IF THE LEFT-HANO PART IS NOT A SIMPLE VARIASL 
OR I~ TRACE MOOE IS ON, 
THE CODING TO PUT THE R!GHT-HAND SIDE• ~!TH 
TRUE SIGN• INTO THE SELECTED RIGISTER• IS 
ACCOMPLISHED av SELECTING A 
TABLE ENTRY ANO ACTIVATING ASM1CROUTINE I>. 

U~. REP~ACEMENT OPERATOR 
PUT OUT CODING TO STORE A OR L IN THE 
APPROPRIATE LOCATION ANO POSSIBLY TO 
CAUSE TRACINGtUSING ASSEMBLER lcROUTINE l>• 
REMOVE OPERAND FROM STACK. EXtl TO#GlO. 

UlO•UNARY OPERATORS 
IN THE CASE OF FIXtEXPt~INtCOStTANtATAN,LNt 
SQRTtCHECK THAT THE ARGUMENT IS FLOATING 
POINT. SQUARING• TH~ •NOT• OPERATORt AND 



---~-----~----------·------· -

J 
.?899 ~1~5 asa u 05 1127 0729 EXPF LUX EXP lF FLOAT Pl.US THE ONES MENTIONEll EARLIER AKE 

• ~ g 
.2900 41'-0 6BB u 05 2322 0729 5INF LOX SIN lF THA.11 CAL.LEO FROM THE L lt3RARY SUBROUTINE~• 
2901 4141 688 I.) 05 0723 0729 cosF LOX cos 1F USI1~G A TABL.E ENTRY ANO ACTIVATING ASSEMBLER " <( 

a:: 2902 4122 see 0 05 092ti 0729 TANF LOX TAN 1F 1 • THERE ARE TWO CASEStOEPENOING WHETHER THE. < 0 

ui f: 290) ~12.] aee 0 05 192.5 0729 ATANF L.OX ATAN lF ARGUMENT IS NEGATED OR NOT. IN THE CASE OF 
:j • u . 2904 "''""' ass 0 05 L.OX lF SPEC I At.. ENTRY FOR AN OPEN 0 ~ 0726 0729 LNF l.N ABSt A TABLE ~ z :r: 

<( D. 2905 i.+119 aee J 05 2721 0729 SQRTF L.OX SQRT lF SUB!iOUTINE IS USED. a a:: ..J 
!!l t l!I "" ..... ~ ,,. ... ., . ...,_ 

000 jl, .a.Jj2 '"-'2 1 CL.L .... It: a •Yvu v ',.,, " z. 11.1 < 2907 1l32 888 .J 50 0860 1262 STL OTYPE 2F - ri ll.. ..J 
0:: (/) -
a. LL. :r: 2901 1262 aaa 1 29 0000 2631 2 LDAJ 0000 0 D. 

• Z9Q9 26.31 ass ~ 35 4740 '""2 ERS Xl 
2910 2'U~2 6BB \) 82 2646 2846 TEQ 1F 2F 
c911 .. 15q SBB 0 05 2919 2921 FLOTF LOX FLOTA 

• 2912 29~1 see 0 ll 112" 112q CL.L. 
2913 11,q BBB 1 29 0000 2831 LOAJ 0000 
291" 28ll BBS J J5 47'+0 26"2 ERS x1 
2915 2642 888 0 82 q l"O .50'1.6 TE:Q NORMX SF • 29lf, 4'1b1 1:188 0 05 056:5 1)65 BCOMP L.OX COMPL. 
2917 1Jo5 BBB 0 JO '+756 3046 l..OL. BIG02 SF 
2.918 3046 BBB u so 0860 2646 5 STL OTYPE 1F • 2919 2646 BBB 0 OB 1721.t 19'l1 1 LlRl J0024 UNOP 
2920 2846 aea 0 25 2648 0,36 2 LOA NOMAL 

I 
l921 26'+8 dBB v '"' 0500 0000 CON lLl.050 00000 G F (I) ERr1 
2922 LH~6 BBB 0 OB 17)6 0929 ABSF. LlR1 J00l6 lF 
2923 281&l 088 i OG 9999 J031 SQ UAR tlR3 9999 
2924 )0J1 888 0 09 ooou 16)2 LOX! nnnu 2F • .__ ......... 
2925 ~141 dBB 0 05 OJ&i3 OlijS WOPOZ t.OX PAUSF 3F 

- l926 41'+2 688 0 05 O?~q 01ij5 WOSTP t.DX STOPF JF ,. 2927 01 .. 5 aee l 07 0001 osq.9 J IlR2 0001 
2928 05'+9 BBS J ,0 OJSl 0553 l.OL POZMO 
29~9 0553 SBB l 50 0000 1632 STL2 0000 2F 
~9)0 11>0 6BB 1 OB 1190 113.3 POZS LIR3 RANO SOOL..S • 29)1 J,6.)2 aee \J OB 172L4 0929 2 LUU J002 ... 1F 
2932 0929 aee 1 29 0000 18:52 1 LOAJ 0000 

Oci 11.1 a:: 29J) 18l2 sea 0 35 1n~o 2eq2 ERS Xt ,. f-11.1J:l1.I t-Z f- 0 29)4 28'+2 aee 0 60 0860 1841 STA OTYPE. UNOP 0 < J: z 
z f- t ~ 

29.)5 4127 aee 0 30 1129 0731 OPO l.DL lF G THIS OPERATOR IS PERMANt.NTLY ON THE BOTfOM (/) z s: a:: 

~8~~ ~9J6 Q7;:)1 see 0 25 1333 t.i51'4 LOA ALARM G OF THE OPERATOR STACt<tlS ACTIVE ONLY ON AN a:: z 11.10 
• ~-u <(11.1 f- 29J7 1Jl3 BBB 0 18 0022 0025 CON 1aooz 20025 G EXTRA RIGHT PARENTHESIS f- ffi ~ ~ 

Q~w~ Z9J8 11.it9 SBB 0 05 409:5 ""28 1 LUX OOPO -OP3 ll.. z (/) ~ 
iJ 0 0 <( 29J9 NO• EQU &!Fl t ~~h <(:Jl1.I 2940 POZ• EQU NOt :::ED..J: 
l1.la::>-f- c9"1 Ol.>6 aes 0 lO 4140 ijSlti NOMAL LOL NORMX Al.ARM J: 0 z a:: 
f- LL. <:J . z LL. 

291.l-2 lll' see 1 07 9999 ~11" 9001.S IIR~ 9999 SIGNS f- - a:: 
• Z11.1QO 

2C H~~ 494+3 O'"' aee 0 .lO tUU7 0169 ~OS LOL RATOR U12tENO OF STATEMENT 
19 Ba::~z 0 2944 01t>9 see 0 07 "i092 1372 ?IR 4092 AT THE ENO OF MOST STATEMENTS WE CHECK THAT 0.e.11.1QZ 

oo:i::-~ 
294+5 1372 aee 0 82 0575 1629 TE.Q 4F MRP THE OPERATOR ANO OPERA~O STACKS ARE EMPTYt 18 (/) z f-1-11.1 

-<O<o 
17. ;t->-O::z 2946 0575 d8S 0 25 1051 2654 u t...OA CONO EL.St.: GI VE THE ERROR •MISSING RIGHT PARENTHE• zmoo 
16 LL.~ z D. a.. 2947 2654 BBB 1 6l.l 0000 2032 STAJ ooov SIS• OR •MISSING OPERANO' OR •EXTRA OPERAND•• O:::>Q O:::J 
15 t-UtOz i(.948 ,;!032 aee J. OG 0000 18 -~6 llR3 0000 !!:gci:uo 
14. ~(/)J: Qi= 11.1-Uz 
13 a::j:~<~ 

~ta::o::o 
12 ~~~~~ 
II. O~:::>O::Q 

za::lllWU 
0 f- 0 D. 

10 ~irf-(/)Q 

9 ~ 0 ~ 11.~ 11.111.1 0 
• Olllf-'.zO:: 

8: ti) :J" 0)-

5~~ ffio:: 
7 uo~~ffi 
6 Z~a::a::a_ 

-~o ~m 

5 t 6~ZO . 0 l1.lf-
4 O:i:: f-11.1 

~ s: ~~ 
3 ~ ~ ~t/) .. 



l.lil2Wf 

I 
4!~'+9 ltU6 d6B J )0 12J8 'Joqo L.DL CRAN&J 

[I J ~ .2950 .;O'+O d66 -J _82 164Q. 184Ll n.r 1F 
2951 l84q dBB () 87 1647 1su7 TGf:'..\ ,tle 

< f < 
2952 1847 aea l OG 0001 1851 I l""J 0()01 

Ul 0 Q.. c953 l tJ!> 1 SBB ·~ 25 2854 2456 LO.a :;F 
:) . ~ ~ 2.954 2a5q BBB :; 32 2eoo 0000 co~, 32280 00000 G MIS~ING OPERll.·~O z z J: 
- c( Q.. 2955 16ij7 aee 1 OG 9999 2051 2 IHU Q999 0 a: .J 

"' > "' 4''1;:>o .tU;>l drJr::J 4!1 .)0~4 -C4f.56 LUA SF j: • :i Ci \J z w c( 
2957 JO!lti BBB J 18 0028 0000 CON 18002 80000 G EXTRA OPERAND - : ll. .J 

0:: Ul -a. u. J: 2958 2456 sea 0 JO 0575 'l51ti s l.DL. -..e ALARM 0 Q.. 

• 2959 16'+4 888 J 05 2047 12-9 1 L.DX lF - 2960 12'+9 BBB J oe 0851 2455 l.IRl ARAS 
2961 2"55 BBB 0 .JO 0543 ~229 l.DL NO$ REM 

• 1!962 20'+7 BBB v 60 224) 4140 1 STA ACC NORMX 
296) 1238 aee 0 00 1190 0000 CRANO JMP RAND 0000 
296'4 Olo) aee 0 50 1819 22:'J2 GET STL &SAC G SUBROUTINE TO driING OPEKA NO INTO REC:.l~Tt.R A 
296S 22)2 BBB 1 09 0000 2432 LDXl 0000 • 2966 2~J2 aee 0 32 0100 2036 SHR 0100 
2967 20)6 aea 0 70 OOOA l0''1 ADO RA •Gt;. T 
2908 ]()'t-2 888 0 OB 1728 22'+7 &GET LlfU J0028 lF 

I 29o9 )O'll dBB y OB 172LI. 221.J? -GET LlFU J002~ lF 
2970 22~7 aae u 25 'l71+0 0292 1 LOA Xl 
2971 0292 888 1 39 0000 2632 ERSl 0000 

I 2972 26J2 dBB 0 60 0860 1862 STA OTYPE 
297l 1862 dBB 0 J2 0900 0274 SHR 0900 
297-. 0274 BBB 0 06 26'45 2645 CLX UNOP~ • 2975 lUJ1 BBB 0 30 193, 0642 WOGO LDL EXP LB Ull• WORD •GO• 
2976 19)) aae 0 .30 03)5 ~044' LOL SCAN SET LABEL CONTEXT ON• ANO SCAN THE NEXT ITEM 
2977 Oll5 BBB v JO 'l-221 0573 LDL L..PREN <ROUTINE. s). THE WORD TO IS IGr-.ORED BY t 2978 057J t.SBB 0 82 1176 1776 TE.Q lF NC FORTRAN. IF Tr4E NEXT ITEM IS A L.ABEL..• PUT IT 
2979 1776 aee 0 JO Lt97ti 2832 LOL BtGlO IN A BLANK ADDRESS OF THE PRECEDING 
2980 28)2 dBB u 87 1235 1635 TGR 2F INSTRUCTION OR ELSE CREATE A JMP lNSTKUCTlONt 

It 2981 l2l5 BBB 0 JO 18.37 0089 LDL L.SW THEi'4 GO TO#Gl• 
2982 18J7 688 0 30 "11.f.0 ~736 LOL NORMX GOTO VI IF THE NEXT ITEM IS A VARIAl:ILE• COMPlL.E coot. 

0 ci w a: 298l 16J5 888 1 6" 0001 3032 2 STA.3 0001 To STORE RBl I-F we: ARE IN A DO L..OOP t THt.N r w :r w I rzrO l98'1 30l2 888 u 25 1631.1. 2236 LOA OOTAG CODE TO JUMP TO THE VARIABLE ITSELF• #U21 0 < J: z 
z r !::: ~ 

2985 22:S6 BBB 0 31 0839 0839 Cl.L ( & FtNALL.Y tF IT IS d l.EFT PARENTH~SlSt Ul z s: a: 
~s~~ 2986 08J9 ase 0 82 201+U 2241.f. TEQ 2F I ~~WO < w u r 2987 20 .. 4 BBB 0 25 ~e2u 1276 LOA COVAR rffi~l!j 
~ ~ w~ 2988 1276 aee l 64 0002 2q33 STAJ 0002 ll. z Ul (!) 

~989 2'+)3 688 0 25 1835 2037 l.OA .)F u 0 ° c( 

.F&ir c( :J w 2990 18l5 SBB 0 88 7989 0000 CON 88798 90000 G l IRl'1 STAJ JMP2 ::Ell.I 
w a:>- r 

2991 22'+1.f. SBB 0 25 '"Ll-7 2037 2 LOA 3F J: 0 z a: 
~ ~ c( ~ 2992 2"'+7 BBB 0 89 0000 0000 CON 89000 00000 G -.JMP~ r - a: 
zwoo 

20. ~ ~ ~~ 2993 20)7 BBB 0 30 1239 r)377 3 l.DL ASMl l 
19 Ba:~z 0 2994 12J9 888 1 OG 0001 21.$,414 IIR3 0001 WE .SET UP GO MOOEt COMPILE EACH LABEL o.Qwoz 

18 ~~~t::~ ~995 2'1'4t.i 888 J 26 26147 2647 Cl.A OUT OF SEQUENCE, THEN WrlEN THf RIGHT -<O<o 
17 I ~r>-O::z 2996 26 .. 7 888 u 30 'H51 ,,.686 l.DL wOOlM F Il..UP PARfNTHESIS COMES t\L..ONG WE RET\JRN T0#'-'1 TO zmoo 
16 u_~Z 0..n. 2997 1176 BBB 1 07 0002 O'l80 1 l1R2 0002 PROcESS THE EXPRESSION. 0 :JQ (l'.:J 
15 rutJOi 2998 0960 BBB 0 05 0582 4927 LOX INt...UQ Q:g<uo 
14. ~Ul:x:Of:'. 

WJ:gzc( 
13 a: r UJ <o:: 

~t:a:a::o 
12 ~~~~~ 
II. O~:Jll::Q 

za:UlLLlu 
or oO.. 

10 i=a:rUlC 
<oa: u.Z 

9 ffiwOoc( I oUJi-:za:: 
8 iii:::; a: 0>-

~~: ffio:: 
7 u 0 z -ll:: 
6 z ~ ~ ~~ 

- ~ 0 ~(/) 

s I 5~zo 0 Wr 
4 ~ J: ~w 

ll. s: -::E 

3 ~ ~ ~~ 
- ' • 
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• 4t999 O~b2 d8B J. so 9999 46).3 STL2 9999 

• J ~ lOOO 26J3 dBB o _lo 20.J5 061+2 L.OL EXPLS 
JOOl 20l5 BBB 0 JO 2237 1639 LOL GOMD 

< f < 
.)OQ2 16.39 sea 0 05 22C41 'i2J8 LOX OGOI MOOPl 

en o a.. lOO) 28.3.3 888 0 lO 2235 06'+2 GO• LDL lF" EXPLS :;;; :I ~ ~ JOO'* 2c..ss aea 0 05 0089 OQ.91 1 l.OX LSW Z ZI 
- < n. .J005 OC491 see 0 JO "'1'+0 1142 l..OL NORMX GOSUB a a:: ..J 
~ ~~ Jvuo .i.l."+.t! ai& v :>o 4+94'6 11'18 GO~VH SlL EXIT.> .,_. a::O 
z i w < l007 1778 BBB 1 OG 9999 0792 IlRJ 9999 - ll. ..J a:: CJ) -

D.. IJ.. I loo a 0782 see 1 29 0001 l03) L.DAl 0001 0 n. 

• .'J009 lOJJ see 0 ,0 21+35 oooc L.OL RX 
3010 2"35 BBB 0 35 00'+3 286'7 ERS XM 
,011 28447 SBB 0 60 '+209 2U61 STA TEMP2 
Jo12 244~1 SBB 0 05 0663 C4927 L.DX lNCUQ 

!I 301, 06t>3 SBB 0 25 oooe 1267 LOA RL 
lOl~ 1207 a ea 0 )0 4756 2308 l..OL SIG02 
,015 2l08 ttBB v 05 4'926 ~q9q LDX EXIT3 ASM42 

I J016 4128 i38B u 30 13.30 ij0'+4 GOli L.OL SCAN 
.3017 13JO asa 0 30 1074 1876 l.DL • )018 1876 l:l88 0 82 2235 0479 TEQ 1B • l019 0'479 BBB v 30 2235 2818 l.OL 10 MCAL. 
:so20 18)4 dBB 0 30 2ti)6 0:363 GOS l.OL GET Ulij•ENO ~OMPUTEO GO. 
3021 2'6;J6 asa 0 25 1638 02QO L.OA# 78770 60000 G AOOOA JMP UZACC • 3022 0240 BBB 0 30 26£lq 0377 LOL ASM11 COMPILE CODE TO GET THE EXPRESSION WITH 
J02.3 264" dBB 1 25 9999 22)4 LDA2 9999 TRUE. SIGN IS REGISTER A• THEN 
)024 22'4 888 Q 60 4880 n-.A" STA NXLOC ADO "!XT RA• JMP TO THE TABL.E~ I ... """'- .. 
)02!> 06l'l2 ~BB .J 30 0~81.l ~7:56 LUL GOTO 
.)026 0'48q dBB 1 07 9998 0"'88 IlR2 9998 

• .:S027 0488 eee 1 OG 9999 &+ 11,. II~J 9999. SIGNS 
)0,28 4'1JO aea 0 JO 1932 06'+2 ASSl LDL EXPLB U17•WORO •ASSIGN• 
l029 19.32 aee v 05 11Jt.J ijq28 LOX -OP' SET L..ABEL CONTEXT1AND PLACE THE ASSIGN 
lOJO llJq see 0 75 0736 0000 SUB ASS2 0000 OPE~ATOR ON THE STACK• THE WORO •TO• 9 lo:u 07J6 BBB 0 25 4'196 01148 ASS2 LOA UNIQU IS IGNORED av FORTRAN• 
J032 01'+8 see 0 70 0550 075) ADO StG29 Ul8• ASSIGN OP 

0 ci w a:: l03' 07!>3 SBB 0 30 0555 4'_35? L.DL ASM)J CREATE A CONSTANT FOR THE ABSOLUTE ~OCATION • t-w:rw 
I- z I- 0 J034 0555 BBB 1 OG 9999 0959 ItRJ 9999 OF THE LABEL. (USE 162). THEN INTERCHANGE 0 < :r z 
z I- t ~ 

.JOJ!S 0959 888 0 05 0108 0910 LOX L..SWOF OERANOS ANO TREAT ANAL.OGOUS TO REPLACEMENT CJ) z:;:: a:: 
w 81- :J w n. IJ) lO::S6 0910 aee 0 lO 1912 11'l2 LDL GOS US AT STEP#U2• I ffi~wo < w u I- JOJ7 1912 088 1 OG 0002 0716 IIRJ 0002 I I- ffi ~~ 
~;w~ 3038 0716 SBB u JO 0518 3030 LDL A SM TR ll. z CJ) Cl 

JOJ9 0~518 aea l OG 9998 Ll215 IIRJ 9998 OPX uo0< 
.F~a:: < :J w ;501+0 'i151 688 0 JO 1353 0755 W001M l.DL 01HMO INSMO U21,•0IMENS10N' ~ ll. :r 

w a::>- I- 304'1 07~5 BBB .L 07 0001 1359 tNSMO IlR2 0001 ISMD1 WHEN ·~ DIMENSION DECLARATION APPEARS THt: RE:,t :r 0 z a:: 
r: !Z < ~ 

l0/42 13!>9 BBB l 50 0000 4'140 ISM01 STL2 0000 NORMX OF THE COMPILER IS RIGGED UP TO HANDLE THIS I- -a:: 
zwoo 

2cl H~~ l04, 2844 aee 0 07 HHHH )047 I") IM IIR HHHH STATEMENT PROPERLY BY STTING UP OIMEN~ION 
19 Ba::~z 0 )04# l047 aee 1 J9 0000 2l4:5ij F-RSJ 0000 MODE. WHEN A NAME COMES AL.ONG• A SECOND MOO~ o.e.wo~ 

OOI-~ 
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17,. ;1->-0:::z l0"6 26Jtl eee u 20 26.J6 OOOA rHJF RA TAB~£ !NTRlES FOR AN ARRAY VARIABLE• zmoo 
16 1J.. ~z D..11. J04+7 2.6J6 aae v OB 0000 2'UH L.IR1 ooov AT THE END• EXIT TO#Gle NO STORAGE o::iQo:::::i 
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13 a::t~<~ 

~ta::a::o 
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3079 1902 888 a 70 0706' OOOA ADD RA 
.3080 070q aee Q 65 0000 2637 STX 0000 • J081 26J7 888 l. 85 9999 2276 MUL2 9999 
l082 2276 888 0 J2 0400 1283 SHR oqoo 
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• a~ J100 26~9 see \J _JO 28)7 2639 LOL DlM• 
3101 26)9 ass 0 25 28" 1 '+514 LOA ALARM 

. 0 '102 28"'1 BBB 0 03 3500 0000 CON 0:5350 00000 G BAO DIMENSION 
~ f ~ -llOl 28J7 BBB l OG 9999 ~lt+O OlMt I lRJ 9999 NORMX 
::i • ~ ~ J1oq. 2822 888 l OG 9999 1133 01M$ IIRJ 9999 BOOLS z z J: 
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~ .I w <( ll07 JO.le BBB u lO 0840 0755 LDL COMMIJ JNSMO THAT COMES At.ONG AS COMMON ANO ALLOCATE D.. .J 
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a. IL J: ll08 25UB 888 0 07 0001 0711 COMt IIR 0001 2F THE STORAGE FOR IT• 0 a. 
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.31J~ 1,56 688 0 25 1300 2102 LOA TRCOF 1F DETECTED AT STEP s10. THEY MERELY SE.T 0 ;( J: z 
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llJ6 2102 aee u 60 1307 q.oso 1 STA TRCSW SCANl ANO RUN OFF TO#Gl• 
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~~w~ )1J8 1JJ9 BBB 0 60 '+80'-' 1756 &LIS STA NOT AG D.. z ({) ('.) 
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Jl49 
JlSO 
J1;;1 
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)ljl 
J15q. 
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:n.:10 
)157 
J158 
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3160 
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Jl62 
ll6) 
)161.1-

.. 3165 
3166 
ll67 
J168 
31()9 
J170 
3171 
3172 
.) l 7:J 
317'+ 
3175 
.3176 
ll77 
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~Hao 
.>1a1 
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ll88 
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'41Ja 
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o!U+6 
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24''J9 
3056 
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24'!:11 
2qq.O 
26q.o 
2&"0 
09'+ti 
095" 
0168 
0970 
1370 
OJ7q. 
4U614 
JO,.O 
28~9 

28!>0 
J057 
2859 
1097 
07't1 
1 l'+ti 
0798 
)000 
2649 
os:.s 
0999 
2'11:J1 
30,.9 
3050 
1858 
2861 
2851 
0675 
J051 
20!18 
22!>8 
1911 
0691 
~J095 

68B v 4!5 
SBl:l ..; 25 
aas J 60 
BBB v 05 
ttBB J 06 
aee J 25 
dBB ; 60 
~ttt:S t O!> 

aes 1 01 
BBB 0 JO 
see o so 
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t:SBB 1 25 
aea J :ss 
see 1 60 
SBB 0 JO 
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888 Q 50 
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see o o5 
ass o Jo 
see ..;; so 
8_~~_ J ___ 25 
888 0 70 
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sea o os 
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aee l J9 
ass o 10 
aee o 25 
888 0 60 
see 1 29 
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BBB l JS 
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888 0 Jl 
6BB 0 82 
aee 1 29 
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aee 1 l9 
BBB v 82 
688 0 50 
dBB 0 25 
aee o 60 
SBB l OG 
BBS 0 07 
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4'981 
'-i 7"0 
21"2 
0944'-' 
l4206 
0001 
0002 
2"51 
'tU7 
0671 

0000 
l02:5 
0000 
2056 
4tl02 
4'206 
0970 
'H'+O 
1972 
1976 
QOOO 
4212 
l07q 
9998 
2859 
"7~5 
4789 
HHHH 
9996 
Jooo 
0001 
2651 
9997 
1079 
0001 
16lU 
1858 
2661 
0000 
472:5 
9998 
2661 
16Jq 
0509 
0089 
9995 
HHHH 

2060 
2060 
4050 
2142 
21q2 
05'*6 
0)58 
424'0 
2La49 
30!56 
0669 
1359 

2c.uio 
26'40 
'Btio 
3056 
095q 
oooe 
2012 
0883 
0174 
4164 
;504_0 
2849 
~086 
l057 
0283 
1097 
07&'1 
11 qq. 
07Q8 
OOOA 
26"'9 
0858 
0999 
2481 
:soq9 
lOSO 
1858 
.2861 
2851 
0675 
3051 
2058 
2258 
1911 
0691 
0095 
oo9e 

-PRG 
1 
,~coo 

woTRU 
1 

wooo1 
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DO• 

DOS 
DOS$6 

___ QQ$l 

L.OA PCHOF 
L.OA PCHON 
ST f, PCHSti 
LliX x1 
~l..X le 
LOA Jt:" 
ST/\, i.t."SW 
STXZ 0001 
11R2 000~ 
l..DL 1F 
sn.. SIGN# 
t.DL DoMD 

LDA2 0000 
ERS XMC 
STA2 0000 
l.DL llOFF 
LDL L.EOFF 
STL LESW 
LDL 
l...OX NORMX 
LDL 000 
STL EXITS 
LO~a OOOQ 
400 BIG4'0 
Tl D Tt"lin,L&. .. ,, ,....,. .. ._ ... 

IIR2 999b 
LDX 
LDL TROFF' 
STL TRSW 
IIR HHHH 
ERSl 9996 
AllO 
LOA 
STA 
LOA) 
STA 
ERS2 
ERS 
CLL 

0001 
DON 

9997 
T0029 
0001 

OOTA\i 

TEQ OONT 
LOAJ 0000 
ERS KONt!> 
ERSl 999a 
TEQ DONT 
STL. DOTAG 
LOA L..SWON 
STA LSW 
llRl 999:> 
IlR HHHH 

lF 
lF 
sc,~r,1 1 
lF 

'iJOuOl 

2F 

lSM01 

28 

RL 
COIF 
MAGET 
oossa 
00S1 

-002 
MTVTI ..... .- .. 
CL..ACC 

RA 

O. DO ~OOP CONTRO~ 
WHEN THE WORD oo OR THRUUGH IS SENSEO• t.NlRY 
TS MAOE TO STEP 01. 

011 ~ET UP FOR LABE~ 
DO ~OOE IS SET UP, A StlTCH IS SET SO THAT 
WHE~ THE NEXT !QUA~ SIGN OCCURStCONTRUL GOE~ 
TO STEP Dl• SEMI-LABEL CONTEXT IS SET UP 
SO THAT THE LABEL FOLLOWING COMES IN AS A 
CONSTANTtYET STEP C5 GOES IMMECIATE~Y TU C6 

X IN THE CONSTANT SCANNER• GO TOAGl. 
oJ, ZERO COMMA COUNT 

THE FACT THAT A COMMA MAY HAVE OCCURR~O 
BEFORE THE CONTROLLED VARIABLE IS FORGOTTEN, 
AT THE END OF THIS STATEMENTtCONTROL WILL 
PASS TO STEP 05, GO TO#~l• 

05• CHECK COMMAS 
tF ~ESS THAN TWO COMMAS HAVE OCCURRED• 

.. lltS-ERT 'tl' IN .THE PSt.UOOCOOE .•. 

061 STOriE EXP IN TEMP 
COMPILE CODE TO STORE REGISTER A IF THEHE IS 
A COMPUTED RESULT THERE. SET A SWITCH SO THAT 
THE TEMP STORAGES USED TO HOLO COMPUTED 
RESULTS ARE MADE PERMANENT STORAGES 
fSEE STEP 152>. 

07t DO OR OONT 
THIS IS A DONT ~OOP UNL~SSs 
A> THE WORD THROUGH WAS NOT USEO 
~> NO DO IS IN PROGR£55 
C> ciOTH THE STARTING VA~UE ANO INCREMENT 
ARE CONSTANTS. 

OONTIN CASE OF A OONT LOOP,~O TO SlEP#OlO. 
001 

Q::h 6EG1N DOO 
St:::T THI \(GS UP FOR PUTT Ia"G VAR I ABLE IN AN 
INoEv REGISTER~ SET SWITCH FOR SPECIA~ 
HANDLING OF LABELS. COMPILE LIRl N 3F~ 



• 

• 
I 

.t 

• 

..)199 

.>200 
3201 
l202 
J2ol 
lZ04 
l205 
.>206 
3207 
)208 
J209 
3210 
.l211 
J212 
)21) 
321" 
l215 
)216 
3217 
J21e 
-'219 
3220 
l221 
:s~a~ 
,223 
'22"' 
3225 
3226 
,227 
)228 
3229 
32JO 
lZ31 
l232 
323) 
323" 
l2J5 
l2J6 
32)7 
)2..)8 

.J2J9 
l240 
321+1 
3242 
3243 
324'
)2"5 
.:5246 
3247 
3248 

0098 
2458 
2260 
2658 
0590 
2577 
11so 
~ti:>B 

2"60 
l058 
20f>2 
04.f.61.l 
1867 
30~9 

2676 
1278 
2.661 
2860 
0604 
lObO 
22b2 
0666 
J270 
_O._t:>I~ .. 
4157 
076! 
076, 
0'4BO 
2082 
0891 
1972 
)001 
07~6 
21l3 
11.36 
4246 
2'+t>2 
09!'.>5 
0558 
0960 
26b2 
2862 
Q8t>6 
l062 
i2oq. 
186) 
2111 

A41!'>8 

see 1 39 
aea o _10 
688 0 25 
aae o 20 
aea v 60 
888 0 07 
aae i '9 
tSSS V 10 
SBB o 25 
BBB 0 20 
BBB 0 JO 
BBB 0 07 
888 l 39 
aee o 60 
688 \) 25 
aes o 19 

aee .L '" 888 1 OG 
BBB l 5q 
888 0 30 
BBB 1 OG 
dSB \.l 25 
aee v Jo 
j~~' u .07 
tl88 1 OG 
BBB Q 25 
BBB 0 7£+ 
BBB v lO 
BBB 0 25 
asa o 60 
6BB 0 25 
see J 20 
BBB 0 05 
sea o oe 
aee u 30 
see 1 25 
688 0 JO 
888 0 82 
BBB 0 30 
BBB 0 05 
688 0 65 
dBB 0 05 
688 0 .30 
888 0 .30 
aee l 25 
t>BS 0 70 
l:JSB l 60 

d68 ,.) ,0 

0005 
2260 
0001 
1388 
1375 
HHHH 
000] 
~"e.o 
0001 
2660 
046'4 
HHHH 
0002 
't824" 
1278 
757q 
9998 
0001 
0000 
2262 
9999 
0668 
Q672 
1078 
9995 
0?6J 
2079 
2082 
4989 
4789. 
2651 
0541.l 
0531 
0537 
05~3 
0000 
1353 
28"4 
0960 
3022 
222.0 
0864 
1600 
1264 
0000 
l+t.i08 
0000 

llbO 

2"'58 
OOOA 
2658 
0590 
2577 
1180 
2858 
OOOA 
:sose 
2062 
~350 
1867 
l059 
2676 
oqso 
2021 
2860 
066&1 
J060 
0363 
0666 
0270 
0)77 
~698 
0761 
04!0 
0600 
0377 
iJ891 
1976 
]061 
:J746 
2133 
1136 
'+l445 
'"'62 
0955 
0558 
0362 
2662 
2862 
0866 
14234 
1266 
1863 
2111 
41"0 

1266 

DONT 

OONT1 

., 
000 

FUNCT 

FC• 

FCS 
Fr: '.i 

£RS3 000!> 
ADO 
l..OA 
BUF 
STA 
llR 
ERSJ 
AUO 

0001 
10088 
I007S 

HHHH 
OOOJ 

LOA 0001 
BUF# Ot;OOO 
LOL 
IIR HHHH 
ERS3 0002\ 
STA oovA_!U 

-· "-t.""UA~"·~··--"" ,--
CON 19757 
LOLJ 9998 
I IR3 0001 
STLJ 0000 
l.DL 
IlRJ 9999 
LOA.# 06190 
LDL 
I.J~ T0928 
I1Ft3 9995 
LOA 
CON 7Q207 
LOL 
LDA TRON 
STA TRSW 
LOA DON 
8UF' NtNEF 
LOX TwOa 
L.lRl OOOST 
l..DL NOS 
LOA2 0000 
l..DL OtMMO 
TEO DIM 
LDL 
LOX OUA 
STX UASW 
t..OX OFCI 
L.DL FCMO 
L.DL 
L.OA2 0000 
400 SJGOl 
STA2 0000 
EQlJ M~P 
L.OL 

RA 

09999 
ASM2 

7F 
442021 

GE.T 

00000 
ASMl 1 
,OIVRT 

7F 
90t>OO 
ASrH1 

EXITS 

INS 

MOOP2 
PARSB 

NOR~X 

PARSS 

2 IlRl Mt L.OL Vt TGR 9F. GO TO STEP•o~o. 

G 3F2H IIR1N LOLS TGR9F MK9F 
OlO•LOA INIT JF 

COMPILE LOA WITH INlTlA~ VA~UE. 

G UZACC 3F2H 
011• V + INC 

ARTIFICIAL.L.Y INSERT +v INTO lHE PRObRAMt 
THUS RUNN l NG Tl--i°ROUGH THt. ·ciRO I l\fARY Abt> 
GENtRATOR TO CREA.TE CODE TO PUT THE SUM Of 

G LOL~ TGR9F STA3 UZACC 
V + INC IN REGISTER A• 

012•LOL• TGR 
COMPILE 3 LDL FINt TGR 9Ft STA V 

020.LABEL IN TABLE 
PUT TME LABEL NUMBERtlOijETHER IITH TH~ PER• 
TINENT ADDRESSES FOR LINKING UP CONTROL 
<9Ft2B) INTO THE DO STACK. EXIT To•u12. 

F. FUNCTION CAL.LS 
TRANSFER IS MADE TO STEP Fl IF •E MAV~ AN 
UNOIMENSIONEO IoENTIFIER FOLLOWED ey A LEFT 
PARENTHESIStNOT OCCURRING lN A OtMENSION OECt 

Fl• ASSIGN F 
IF THIS IS A NEW FUNCTION DEFINE Ile IF IT IS 
A CONSTANT OR SIMPLE VARIABLEtlREAT AS 
IMP~IEO MULTIPLICATION. 

F2e SET FUNC HOOE 
SET UP FUNCTION MOOEtANU ALSO PUT A S~ECIAL 
LEFT PARENTHESIS OPERATOR ON TkE STACK, 
AS WE PASS OVER THE LIST OF PARAMETERSt 
CODE IS COMPtLEO TO COMPUTE THEM ANO STORE 
THEM IN TEMP, IF THE PARAMETER IS A CON5TANT 

X OR. lN~EX REGISTER. AS THE RIGHT PARENTHESIS 



• 
• 
• 
• 
t 

• 

J4f!ij9 
. 32!:>0 

.le!!) 1 
3252 
.l2:-l 
325" 
J2!)!> 
l256 
)257 
l258 
l2S9 
l260 
l261 
3262 
,263 
)264 
J265 
)266 
)267 
l2t>8 
..3269 
J270 
)271 
3272 
32.7:S 
3274 
3275 
-'276 
3277 
J278 
l279 
J2ti0 
3281 
l282 
l283 
l284 
l285 
3286 
J287 
J2ae 
l2S9 
.);t90 
l291 
3l92 
l293 
~:t94 

- 3295 
3296 
)297 
lc98 

l.Jf>O 
Oloq 
:JJ68 
c00 3 
'J'f 70 
:~~63 
0298 
0348 

19'' 
1798 
a'f-oJ 
266) 
28b3 
1806 
1878 
0680 
'404.9 
"04'5 
3063 
069:3 
1297 
2099 
2.l02 
07~3 
0Sit7 
4'0"" 
1864 
0417 
~027 
20b7 
2064 
2lJ.1 
2264 
12C>6 
1978 
2404 
22c7 
0879 
0685 
0684 ,,,, 
12b7 
.304'2 
ij0il6 
2206 
07~9 
28C>q 
l06t.t 

aee v Jo 0562 
f:JBB u 50 0166 
r.;sa i 25 0000 
aea J J2 04oo 
BBB .; JS 01406 
8~9 " 70 !;095 
tiBS ,; 30 'H 96 
aes iJ 10 ooos 
888 o 60 'H96 
see o 1s 4091 
BBB 1 60 0001 
688 l 29 0000 
~BB 0 06 1866 
6BB O l2 0900 
aee o 10 06&o 
688 1 29 0000 
888 0 .30 .3063 
688 0 05 0417 
888 0 50 4191 
888 0 25 0295 
eee o .30 2099 
aea u 07 HHHH 
898 ~ ,, 4191 
3BB 0 20 0345 
ts88 0 .lO 0749 
688 0 30 1861.1. 
aee o 11 1864 
ase o 2s oooe 
BBB 0 30 '162) 
dBB 0 35 00"+' 
BBB 0 60 44209 
dBB l 25 0001 
t;BB 0 05 2066 
d86 ~ 50 1976 
688 1 29 0000 
688 v 77 246fl 
tSBB v 37 0900 
ass v 70 OOOA 
BBB 0 JO 1287 
888 0 25 '4431 
aee v a2 0685 
BBB v 05 1976 
SBB v 07 1068 
668 0 25 2664 
688 u JO 071+9 
aea 1 25 0001 
688 0 20 2212 
aae 1 6q 0000 

OJ6q. 
0)68 
2063 
OLl-70 
4'263 
.. ;2;; 
.JJij8 
1953 
1798 
2463 
266.3 
2863 
1866 
1878 
OOOA 
"'029 
lJ025 
ij74ij 
069) 
1297 
"556 
2J02 
076'3 
0547 
'1357 
0108 
2067 
2067 
2067 
2064 
2311 
2264 
449q 
1978 
246&J 
2267 
0879 
0684 
v)6J 
2333 
1287 
0283 
'+710 
2266 
"350 
2864 
Jr"\64 
0665 

NAMt."' 

9 

Fooos 
F0001 
1 

FOOOO 

FCEX 
FOOOJ 
1 
2 

PARSB 

&PARl 
-PAR1 

1 
OUA 
t:0002 

e 

LOL 0011N 
STL t.XIT~ 
L0.,,2 0000 
SMF oqoo 
E S Xq5 
f.\UU KONl 
LOL UNIQU 
ADO RL 
STA UNIQu 
sue KONl 
STA2 0001 
LDAJ 0000 
CL.X 
SHR 0900 
AOO 
LOA) 
LOL 
LOX 
STL 
L.OA# 
LDL 

0000 
lF 
FCEX 
TEMP!> 
07HHH 

IIR HHHH 
!f<s fe:MP~> 
BUF# 35000 
LOL BF 
LDL 
ATL 
LOA RL 
LOL arGo~ 
ERS XM 
STA TEMP2 
LOA2 0001 
LOX 7F 
STL EXITS 
LOAl 0000 
ATL 
SHL 0900 
400 RA 
LOL lF 
LOA 6IG21 
TEQ &PAR.I. 
LOX EXITS 
IIR TOOlB 
LOA# 07990 
LDL SF 
LDA2 0001 
BUF SIG4v 
STA.3 0000 

NAMEC 

9F 

RA 
F0005 
F0001 
ASIGN 

HOOOO 
ASM32 

00000 
ASM:Jl 
LSWOF 
1F 
1F 
lF 
2F 

-PAR1 
GET 

1F' 
CLACC 
OIVT.2 
19999 
ASl'1,2 

X CLO~tNG THE FUNCTION CA~L OCCURS, TkAN~FEK 
X WIL~ GO TO ~TeP F4. GO NOW TO STEP#Gl • 
F~. BEGIN REVERSE PASS 

BEGIN NOW A RIGHT-TO-LEFT PASS OVER THE 
PARAMETERS. RESERVE THE UNIQUE STORAGE FO~ 
THEM, THEN PROCESS EACH PARAMETER IN TU~N. 
THE TYPES OF cooe: P~f\Ol.JCF.O ~~! t . 

FOR SIHP~E VARIABLE PARAMETER•PARAMETER 

llR HHHHt ERS PARAMt STA ~IST 
ANO LIST IS MARKEU AS TEMP STORAG~. 

FOR A LABEL Cl•O SUBROUTINES ONLY), CODE 
00 LLJ...~ 0000 (OUT OF SEQUENCE>. 

FOR AN ARRAY, IIR AO• STA LIST. 
FOR A SIMPLE VARIABLE OR TEMP STORAGE• 

00 LLLL 0000 (OUT•OF•SEQUENCE>. 



~· -- --~ - .- - - - - - - - ~- - - - - - -· - - - - - - - - - - - -

I 
J;t99 0065 888 J 25 1)9'5 0597 L.OA 1009:> 

• J ~ JlOO 0597 6BB v _30 2066 4'JSO LOL 7F ASH2 
3301 2066 BBB l OG 9999 0670 7 IlR3 9999 

. 0 ll02 0670 6BB 1 25 0000 0865 LDA2 0000 
< r< Ill 0 D. l30.3 0865 B8B 0 70 '4225 2078 ADO t5IG99 •PAR" • : u • ::>. c :!: ll04 2079 sea 1 60 0000 1865 &PAR" STA2 0000 Z ZI 
- < D. JJQ5 18e>5 aee l 25 0001 1798 L.0A2 0001 98 0 rr ...J 
ILi ;'; ILi )JCC Z07t n~f"!'.t '"I ........ Ciiv 42t!t2 -t"'l~t\4+ LUL ~F I- ii 0 WWW ..,, J\/l 

~· 
LU c( )J07 Q8tiO SB8 1 25 0001 2065 LDA2 0001 a. ...J 

a: {/) -
D. u.. I JJ08 2065 aee 0 75 "097 0500 SUB KONl 0 D. 

l)Q9 0500 SBB 0 )0 0166 0932 t.DL E.XIT9 FIL.NX • > Jl10 2282 aea 1 29 0000 2265 "' LO Al 0000 0 - l.311 22t>5 SBB 0 .32 0400 4+970 SHR Qt.JOO ASM36 
3312 0562 see \.) 0!5 1821 2q65 OOWN LOX Hr sue FS. LIR.J • Jl1J 2'-'05 a ea 0 65 2220 2665 STX UASW AFTER AL.L PARAMETERS HAVE Bf.EN PROCE.S.:>EOt 
lll4 2665 BBB 1 07 9999 0869 IIR2 9999 COMPILE THE INSTRUCTION 
lll5 0869 888 l 29 0000 2865 LOAJ 0000 LIRJ U( l )FUNCTt ANO THE • l316 2865 6BB v lS ~7'4-0 Otf 92 ERS x1 NEXT INSTRUCTION GOES TU LOCATION U (I)• 
3317 Qij92 SBB 0 .30 "1'+0 2lti2 LDL NORMX THE PARAMETERS HAVE BEEN LISTEO IN li(l+l)• 

• J.318 2J'+2 dBB iJ 50 1819 0463 STL &SAC SACC u (1+2)' ETC. 
)319 CAL• EQU NO• IF THIS CALL.. IS NOT JN A CAL.L. STATEMENT, TRt.A 
l.311'!0 2J20 d68 J. 29 0000 J06S CALS L.OAl 0000 THE RESULT AS A COM PU TEO QUANTITY IN 

• .3321 l065 aee v 35 06ij5 2l.J66 ERS Hl REGISTER A• GO TO#Gl • 
ll.22 2'f66 BBB 0 .30 4'97" .876 LOL BtG1Q NOT£1 IF A CAt.1. STATEMENT IS GIVEN \\ITH 
3l2.> 

-·--

2816 t:IBB J 82 2822 1279 TEQ 0tM$ NO P'RAMETERSt NO REFEREt\JCE TO UNI GUE 
.JJ24 12--19 SBB ;,,) lO 268\ 0)62 1 ru FAS! r~ C Tl'\0 A ~C" IS MAr'U:' • --- ... • """''"'1,;J'- ,..,...., ..... 
l.325 2661 BBB u JO 208l 2282 LOL ~a 
))26 2083 688 0 05 Otf.85 "08'l LOX FARNL. 

• Jl2.7 O"S5 aes v .30 2822 0932 LDL OtMS FU.NX 
J)28 'UoO 688 0 lO 07b2 0755 WOCAL l.OL CAL.MU INSMO 
J)29 0362 aee J 50 0201 2666 FASil'-4 STL EXIT'+ 
lJlO 2666 SBB J JO 0868 '183.3 LOL. BR2 • 3JJ1 08t>8 BBB J 77 0868 0871 ATL 
JJ,2 0871 t>BB (J 70 2212 2866 ADO SIG40 -FUNC 

Oci LU rr J)).J 2866 688 iJ 10 1268 2119 •FUNC ADO •FNC1 '1-LUJ:LU t-Z I- C 

'''" 1208 aee 0 59 9999 0000 CON 59999 90000 0 < :r z 
z t-t: ~ 

JJJ5 2119 aee v 07 0100 2522 -FNC1 II~. 0100 Ul z;;: rr 
LU 8 I-:::> LU a.Ul J.:SJ6 2.5l2 6BB 0 70 192q 1327 ADO FS Ir z LU 0 

;. ~iiiUt- JlJ7 ll27 SSB 0 60 192U 1126 STA FS I- ffi ~ :!l 
~~w~ JJJ8 1126 liBB 0 32 0200 1131 SHR 0200 a. z {/) ~ 
uoO< JJJ9 11l1 688 u Jl.l 0001 l066 LOLl 0001 • ~i=&rr <(:::>LU JJ~O ]066 688 0 05 1868 020~ t..OX SWOF ;:Ea.I 

~~~~ '''*1 1868 see J 30 0870 q933 t.OL BR2 1-_ ~ < ~ 
t- - rr .})ij2 0870 eee 0 20 1921.1 1326 SUF FS , Z LU 0 C 

2ct H~~ Jl4l 1326 d8B 0 77 1326 1329 ATL 
19 Brr~zc l3tt4 1)4.9 ttBB 0 64' 0000 2867 STAl ooov &FUNC o.e.LUoz 

cc:r-~ 
.3345 2867 asa 1 29 0000 2467 &FUNC L.DAJ 0000 18 {/) z t-1-LU 

-<Oc(c 
17. ~ t->- a:z J)46 2'f67 SBB cJ ,5 ~1q.o J692 ERS X1 zmoo 
16 u..~ZD.a. lJ47 0092 see 0 20 oooe 0496 9UF RL o:::iQ o:::::i 
15 1-ut;Oz -3J48 O"l96 dBB 1 6~ 0000 0201 STA) OOOv EXIT4+ !!:8< 0 o 
14 9 ~m:rc-LU-Uzi-
13 rr~~c(~ 

~trra:o 
12 ~~~~~ II. O~:::ill:Q 

zrrmLLJu 
10 Q 1- 0 fuc t-rrf-

<orr u..Z 
9 ffiLUOoc( 

• clllt-'zO:: s u;::Jc::: 0> 
. z >~ iiio:: 

7 s~~~ffi 
6 z ~ rr rra. 5. -~O~Ul :::> w z 0 

C 5 LUI-
4 0 l: I-LU 

h~~ 
3 lLI ~ ~Ul 

• 



-- ---~--- ~- - - - - - - - -------- - - ---- - - - -----·----- - ---------

• J.);+9 OlVU d66 ;J 65 ~926 2667 SUB OF STX ~XITJ 

[)a~ .3350 l607 SBB ,.; so '+209 2511 STL TcMP~. 
Jl51 2511 see ) 32 0200 1916 t:ih~ 0200 

. 0 3)52 1916 688 ,,; 35 0718 2520 t:RS# 00000 QHHOO 
< r~ : U> 0 0.. ''S) 251iO ass i.,) 20 4603 1355 auF '.:\ IG60 I• • u • 

I :J 0 ~ J35£t. 1J'5 688 J JO 0757 '-l700 LWL ASH 1·H Z ZI 
- <( 0.. ;.JJ5, 0757 SBS J 05 442oq 1361 LOX TEMP2 lF 0 Q'. .J 
!.!.I ?': w :J.>So '1:1.:, dt'.Stt ...; ;:,v -.94~ 1)61 SHE.AO STL i.XITJ 1F I- • Q: c z w <( ,,57 1361 888 I) 25 1363 1765 L.OA HEJ:J,0 - Q_ .J 1 0:: Ul -
0.. LL. I .:SJ58 1765 688 v 75 ~097 J067 SUB KON1 2F 0 0.. 

• z ])59 )067 6SB iJ 60 1363 1965 2 STA HEAD 0 • (ii 

> .3)60 1965 888 \.) 31 0568 0568 CL..L Ci ,,61 0508 ase 0 82 0171 Ol71 TEQ 1F ,, ,,62 0171 BBB 0 50 0773 0775 STL WARN 
ll6l 0775 et BB \J 07 0050 )067 lIR 005\l ' 28 
J)f)~ QJ71 688 iJ 70 1l73 OOOA 1 ADD RA 

I • JJ65 1)7.3 aee 0 65 1549 '+926 STX 00000 EXlTl 
ll66 CUC!9 BBB 0 25 1331 2533 LABL.. LOA LEXP1 o. 01.f.O. CLOSE OF 00 RANGE. 
ll67 2533 BBB 0 60 4206 1358 STA LESW AS EACH STATEMENT L.ABt:L IS SCANNED IT lS 

• J)b8 1358 see 0 ,0 1760 "o"'" L.0L SCAN CHECKED AGAINST THE TOP OF THE Do STACK 
3Jo9 1760 BBB 0 30 0522 0089 LOL LABLX L.SW TO SEE WHETHER THIS STATEMENT IS THE t.NO OF 
3)70 05l2 t;BB 0 29 0000 2002 LABLX LOA1 0000 L&..Xl THE 00 RANGE. IF IT !St THE NEXT APOSTROPHE 
]]71 2002 888 0 35 4741 2068 LBLXl ERS XMH OPERATOR CENO OF STATEMENT> SEN OS CONTROL 

I 3372 20b8 aee 0 60 '4191 0893 STA TEMPS T_O STEP oqo. 
JJ73 - (J89J 688 u 30 Oll95 "'736 LOL GOTO 
l37'4i O'f 95 888 \.) 05 l'191 !lU) LUX TEMP!"} • .JJ75 114'.3 BBB 0 65 4'880 'U"O STX NXLOC NORMX 
JJ76 ll)l BBB 0 77 1:331 1.3J<i LEXPl ATL 

• 3377 l''" 688 v 25 0537 1939 L.OA OOOST 
J)78 19)9 i:iBB v 70 1141 OOOA AOO RA ''79 11'+1 aee v 25 0001 2268 t.OA 0001 
l.380 2268 688 J 35 0043 2468 ERS XM • lJcsl 2468 aee 0 82 1271 1871 TE.Q lF 
lJ82 1271 see 0 25 0Ll7l 0875 LOA OOEOt. 

0 c::i w Q'. J)S.l 0875 888 0 60 4170 1871 STA OOESW lF r- w J: w 
) r-zr-o J384 1871 j86 v 50 4209 2711 1 STL TEMPJ. 2F 0 < J: z 

z r- !:: ~ J38!> 024ij BBB u 60 4209 2711 LEXP STA TEMP2 2F Ul z:;:: Q'. 
w 8 r- :J 
~ Q_ Ul .JJ86 2711 ass 0 OS '+277 1929 2 LOX BIG50 • l'J~wo 
<( w u r- ))87 J.929 BBB 0 65 LUU2 056U STX TYPE r- ffi ~in 
~~w~ JJ88 056q BBB v 25 0366 0768 L.DA LIT99 Q_ z Ul l'J 

3389 0768 aee u 30 4410 4729 LDL SEND SRCH u 0 ° <( 

.F~Q'. <( :J w 3)90 047) d86 0 OB 0537 J076 OOEON LIFO ooosr oi+o, GO TO .c,g ::EO..J: 

~~~~ - '"91 3076 BBB .J 30 2279 "6229 L.OL REM EFFfrTIVELY C<JMPIL.E GO TO THE lNCREMENlATlON t-: ~ <( ~ 
3392 22·1e aee 0 29 0001 2668 LOAl 0001 PHA~E AT THE dEGINNlNG OF THE 00 L.OOP COOlNGt r- - Q'. t zwoo 20 • W J: LL.Z 339] 2608 SBB 0 60 4191 129) STA TEMPS li.NO ~ET THE NEXT INSTRUCTION LOCATION TO BE ' ::Er- <( 

19 aQ'.~i 0 J)94 129) 888 0 35 00ti3 2868 E:RS XM t')F t THE ADDRESS FOR EXHAUSTION OF THE oo. o~wo~ 
18 ~~~~~ J)95 2808 d88 J 60 002'-' 3068 STA Tt:MPo O'+hOO OR DONT -<O<Co 
17. ~r->-O::z JJ96 l068 BBB 0 25 oooa 1272 LOA RL DONTIF THE L..OOP .JUST EN OED WA~ A CONT LOOP, ' zmoo 
16 LL.~z 0..o._ lJ97 1272 SBB 'J '' 'l-7CU 189) ERS XMH SKIP TO STEP#050• 0 :JQ O:::J 
15 r-utJOi J398 1893 868 v ,0 0695 ~736 LDL GOTO no• o..O<U 't iLjO 00 
14: ~!!20z~ 
13 Q'. ~~ <(~ 

~!::ll'.0::0 
12. ~~~~~ II. O~:JO::Q 

' zQ'.uiwu 
o r-oo.. 

10 j::ll'.r-UlO 
<oll'.1.1..Z 

9 ffiwOo<C !. OUlt-'.zO:: 
B ' Ui :J a:: 0>-

~~~~a:: 
7 u 0 ~ ~ffi 
6 ~ ~~ ffiO.. 

s9 
u o._U> 
:J w z 0 
o5wr-

4 o ::i: r-w 
~:;:: ~::E 

3 ~n~ 

• - -



- - ---- -·- - - - - - -. - - - - - -.,.,-- -~ ------ - - - - - - - ~---,, 
,,99 06 .. 5 886 0 25 "191 1.3"1-) \...OA TEMP:; 

• J ~ ]q.QO 1)'+3 BBB 0 _37 0400 0950 SHL 04400 
.J401 09!;>0 ass 0 JS 001+3 1269 ERS XM 

• 0 l4Q2 1269 888 0 20 "756 2708 BUF BIGO' ' JH , 0 a. l4Q) 2708 dBB 1 6'& 0003 1869 STA3 OOOJ 
) . ~ ~ }404' 1869 iBS 0 25 4191 2093 LOA TEMPS ~ z :r: 
: <( a.. 3405 2093 BBB ;J l5 4740 2542 ERS Xl J ''" ~ ul 
- a:: 0 ,406 2!5'+2 see 0 ll 0545 0545 CL..L ,. • w <( 

3407 Q5ij5 see 0 82 05£4.8 Q7Q.8 TEQ 8F = 0.. ...I 
t: Ul -
L u.. J: 1'408 Q7'l8 888 a 60 l6Jq 2069 STA OOTAG 0 a.. 

• z )q.09 2069 aee 0 25 0108 2110 LOA LSWOF 0 

t iii 
.J•HO 2110 sea 0 60 0089 1291 STA L.SW > 

Ci 
l411 1291 ase 0 25 'l82,,. 1926 LOA COVAR 
J•H2 1926 aea 1 64 0002 2269 5TAJ 0002 7F • ltH3 2269 686 0 05 2071 0673 7 LOX 9F 0~2•EMPfY L.1.,.IST 
Jq. lq. 067, BBB 0 08 OLU5 0277 LUU LL I ST TURN OFF THE V.t.\HIOUS INDICATORS WHICH A~E 

- ,,,.15 0277 aee 0 JO 1879 ~229 LDL Rf M SET ntFFERENTLV WHIL.E WE ARE lf\4 A DO l.OOPt • '" J.6 
1879 aae 0 so ij6J1 2283 STL TEMPl THEN FOtt AL.t. L.ASELS WHICH WERE GIVEN 

J417 2283 BBB 0 29 0001 lq69 LO Al 0001 TEMPORARY ASSIGNMENTS• we: HA\IE AN l.Ll:,T 
3'1-18 2,,.69 aee 0 35 "1" 1 2293 ERS XMH ENT~V ANO WE NOW OUTPUT THE INSTRUCTION~ I ''H9 22~J see 0 05 OOOA 1897 L.OX RA T IIRl 0 
3420 18~7 BBB 0 29 0001 2669 L.DAl 0001 STA v p 
)421 24'()9 BBB 0 37 OtiOO Ol-'77 SHL 040v WHERE v IS THE DO VARAIBL..Et T IS THE lEM-• '"22 _0,,.77 88B v. 'S 00~3 l869 ERS XM PORARY ASSIGNMENT• p IS THE PERMANENT 
l42J 21b9 sea 0 20 4'277 BUF B!G50 ASSIGNMENT. THE TEMP AS.)lGNMENT is THt.N 

-··· 2279 
J~24 :J:>7a ~AA l 64 nnn t """-0 STAJ 000! r:oRGOTTt=;N. --·, --- "'""'""" .. -¥Y7/1 

I )425 3069 888 0 lO 2271 "''o' l.OL 8R4 
)'441!6 2211 688 0 '' 0'135 1270 ERS xeo 

I 
.31427 1270 888 v 20 oooc 0674 BUF RX 
J42.8 0674 dBB v 6'+ 0000 1870 STA1 ooov 
'q.29 1870 BBB 0 30 oooe 087£& l..DL RX 
)'+JO 0874 SBB 0 25 4'631 21"8) LOA T£MP1 • :.SC4;U 24'8) ase 0 ,, '+741 2"9' ERS XMH 
J4l2 2"93 aaa 0 82 2269 0696 TEQ 79 

0 ci liJ [l'. )4J3 0696 888 0 60 't880 2132 STA NXL.OC • rw:i::w rzrO 34J'4 2ll2 aee 0 25 19Jq 1336 LDAla 88790 00000 G IIR10 STA3 0 < J: z 
Zrt~ 

l4)5 13J6 see 0 30 0738 0377 t..L>L AS.111 Ul z?:: [l'. 
liJ 0 :::> 
w u r ui J4J6 07J8 a BB l 29 0001 2070 LO Al 0001 [l'. 0.. I l!l~wo < w u r '""'7 2070 sea 0 30 1872 0089 L..OL L.St r ffi ~ui 
z J: liJ .J4J8 1872 888 0 30 2269 '+686 L.DL 79 FIL.UP !!;!ri..i~ 
a. z tn l!l 

34J9 2071 tl8B 0 60 '+824 05"8 9 STA COVAR SF u 0 ° <( e ~t=~o:: 34c+O 05'+8 eaa l 29 0003 2270 8 LD/\l OOOJ 050, ANY MORE <(:>liJ 
;:<a.I 

~~~~ 341.U 2270 tl8B v 60 "li880 2482 STA NXLOC YE.St IF ANOTHER 00 ~OOP ENOS ON THIS r: ~ <(~ 
3442 24ij2 SBB 0 25 0537 21)9 L.OA ooosr STATEMENT,RETJRN TO STEf'#O'+O. EL.SE r - a:: c9 zwoo 2 liJ J: u..Z '"4) 21.l9 BBB 0 70 1'"-1 000.A 400 RA NOi GO TO#QJ. :::< r < 

19 Bo::~zo ''U+Q 13'+1 see v 25 0001 2~70 L.DA 0001 o.e.woz 

18 ~~~i==~ ;s~q.5 24'70 SBB 0 )5 0043 2670 ERS XM -<(0<(0 
17. ~r>-Ct:z .3'446 2670 '488 v .30 002Q. 2870 L.OL TEHPo zmoo 
16 IL ~z 0..a. J4Lt7 2870 1388 v 82 0147:3 0873 TEQ OOEON 0 :iQCt::> 
15 rUtJOz .J'448 087] aea J 25 q376 2ii1a t...OA OOEOF 9:g<uo 
14. ~tn:i::O-

~:rgz~ 
13 w rui <(Ct: 

:i::to::a::o 

12 ~~~~~ II. O~:iet:o 
zo::uiwu 

10 g~~~o 
<oo:: lLZ 

9 ~ w ~ o~ 
• O(/)r z-e iii :i a:: o>-

5~: ffiet: 
7 u 0 ~ ~ffi 
6 zl'.o:: o::a.. 5. - ~ 0 ~ll) 

::i liJ z 0 
0 6 Wr 

4 O:z:rw 

fu?:: ~~ 
3 ,,.;:: ?::tn 



~.,., ----------------------------------------~- -~- ----~--------

• , .. 49 i'HS dBB ;..) 60 4170 OOOA STA. OtiESW RA 

[I J ~ 3'+50 x, PROC~SSING FO~MAT STRlNti 
lq.51 x1. r.OMPH ... E 02 

• 0 3452 "1'+9 ass J 25 ''196 1998 WOFMT t_OA UNIQU THE INSTRUCTION 02 MMMM CCCC IS COMPit...EU 
< r~ (J) 0 D.. 34453 1998 aee ;,) 70 '4~oa ..so10 400 BIGol WHErtE MMMM IS THE STARTING LOC~TION OF THE 
:i • ~ ~ 345q J070 BBB J lO 2072 4:557 LOI. ~ESET ASf'l3.3 FORi'1AT CODE. WITH THIS TRICK, A FORMAT I.ABEL. z z ::t 
- <( D.. .3455 x IS l..IKE .~NY STATEMENT LABEL• 0 0::: ...J 
UJ ,_ .. 

TRANSLATE THE fOHMAT INTO ~Pt.CI AL. 
0::: ... .>.,.~o x NOW WE A I- t 0::: 0 z . i.J < 3457 x PsEuoocooE. THIS cooE GENERATES INSTRUCTIONS - 0.. ...J a: Ul -

D.. lJ.. ::t )4!)8 x OF THE FORM OP NNN WWI IJO' CORRESPONDING 0 D.. 

• ]459 x TO FORMAT SPECIFICATION •NNN E •ww.oo•. 
J~oO x OPCODES 0•10 CORRESPOND RESPECTIVELY 'TO 
34461 x C ) PIEFXAHM/ 

• '"62 2072 888 'J 25 127" 0677 RESET t.DA FswoF x2. RESET OP•N•W•O , ... 6, 0677 BBB 0 60 2'i79 2ee1 STA FSW G "l#TEMP5 OP#TEMP6 O#TEMP7 W#lEMP8 
3464 28&1 aee 0 JO 2683 0885 l.DL CLO Cl.EAR OPt Nt "t AND 0 TO ZERO 

• 3465 2683 IBB 0 60 lf191 2693 . STA TEMP:J 
l406 2693 8BB v 60 002ti 2"71 STA TEMP6 
'"67 2471 BBB 0 60 q750 1150 STA TEMPS xoooo ... J468 11!>0 BBB 0 JO 1352 ~202 XOO<JO l.DL NXTCH X3• NEXT CHARACTER • 3469 1.352 BBB 0 OB 1150 £1.205 l.lRl xoooo KIND GET THE NEXT CHARACTER FROM THE FOttMAT L.l.ST. 
'470 1152 BBB 0 25 '+194 0196 X0002 l.DA TEMP7 &IF IT IS BL.ANKt OO#X3 AGAIN• 
'"71 0196 sea 0 37 0100 2671 SHL 0100 • IIF IT IS A DECIMAL. POlNTt CYCLE NtltO LEFT l • )472 2671 dBB 0 20 oooc 1275 BUF RX AND RETURN TO~XJ 
l47) 1275 BBB tJ 60 'H91l 1150 STA TEMP7 xoooo NI IF IT IS NUMERIC• SET 0 TO 10•0 Pl.US CHAR llXJ 
}~7" !15q 688 0 25 2356 1'7~D XOQOij 1 ra.a. FSWON 'C' tT '' Al S::.MAA;;"Tl f"' OR SPECIA~ CHARACTERt .. , ,,.,...., ............. .. ' • f ·- ,....,. •• ·~ ....... -..' - v I J-.75 1758 888 0 60 2t+79 l081 STA FSW CYCLE LOOK IT UP IN A TABL..E TO SEE WkAT TO DO. 
J476 1153 BBB 0 26 2556 2556 XOOOJ CL.A 1F EFI IAN E F 1 A OR M MEANS GO TO#X4• 
J477 11!>1 a ea 0 26 2556 2556 X0001 CLA 1F +- IA Pt.,..US OR MINUS MEANS GO TO#X5. lt J478 25!:>6 BBB 0 J2 0500 0764 l SHR 0500 XP &AN X OR p MEANS GO To•xo. 
.3479 07t>'4 eae u 37 0~00 0571 SHL 0£100 ( IA LEFT PARENTHE$IS MEANS GO roiax.1. 
J4ao 0571 688 0 J2 0900 1983 SHR 0900 ,/)&COMMA SLASH ANO RIGHT PARENTHESIS GO roRxa. 

it 3481 198) BBB v 77 1983 0586 ATL H &THE LETTER H MEANS GO TO#X9• 
J482 0'86 aee 0 60 439'+ 0)96 STA TEMP9 &AN APOSTROPHE MEANS wt. GO TO#X 11. 

0 ci w 0::: J~S' Ol96 BBB 0 20 2198 2871 BUF JF • 1-wl:W I- z t- 0 .J484' 2871 BBB 0 60 1155 0957 STA X0005 o<rz 
z I- t: ~ 

l485 0957 BBB 0 OB 117) 1960 LlRl X002.3 2F Ul z :!:: 0::: 
w 81- :J w 0.. Ul )486 19t>O BBB v 29 0000 )071 2 l.OAl 0000 • ~~WO 
<( w u I- .3487 )071 888 0 35 1273 1875 ERS X89 I- ffi ~ l!l 
~~Iii~ 3488 1875 BBB 0 82 2678 2878 TEQ 1F 0.. z Ul l!J 

:S4S9 2878 aea v OG 999q 1960 IIRl 9999 2tl u 0 ° <( 

'~i=h <( :J w Jf.t.90 2678 888 0 29 0000 2272 1 LOAl 0000 ::E 0.. I: 

a~~ ]491 2.272 aee 0 .32 0200 1277 SHR 0200 t-"-<::i . z lJ.. J492 1277 BBB J 35 1273 0054 ERS X89 a1G14 I- - 0::: 
ZwQO 

20 t H~~ lf.1.9.1 2198 BBB 0 00 21.J72 0000 ' JMP 0001'.) 

19 Bo:::~zo 3494 2'472 see J 25 4]94 1)896 LOA TEMP~ VAR o~woz 

18 ~ ~ ~ i= ~ l495 ll7J aes 0 00 0975 o03A X004'J JMP FORCE OvlA G • -<O<o 
17. ~1->-0::z 3496 1172 SBB 0 00 0574' 0038 X0022 JMP Lft'FT OuJa s ~ zmoo 
16 "-~z D..o.. ,497 1171 see 0 00 0975 01 lB X0021 JMP FORCE Olld G 2 o::iQo::::i 
15 r-UtJOz 3498 1170 aes 0 00 0975 1031 xoo20 JMP FORCE 1o:s1 ... I o..O<U ,,_, 

• ijjO Q 
14_ uUJroi= 

w:rgz< 
13 0:::1-lll<o:: 

~t:o:::o::o 
12 ~~~~~ 
II. O~::iO::Q 

' zo:::lllWU 
01-oD.. 

10 i=o:::l-<1>0 
<oo::: LLz 

9 ffi woo< I ollli-'.70:: 8 -:Jir 0 
~>~iii~ 

7 8~ z l!!o:: 
u- ::EW 

6 ~Iii~ ffiD.. 
u o..<I> 

st 15~zo 0 WI-
4 ~r l:w 

o..:!::a:::E 
3 ~ ~ :!::~ 

- . -
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• J~99 llb9 ti St.\ u 00 0896 0415 X0019 JMP VAR 0 .. 15 G E 

• J ~ l!>OO 1108 t!BB u _00 0896 0516 X0018 JMP VAR 0516 G F 
l!>Ol 1167 ass 0 00 0896 0319 X0017 JMP VAR OJ19 G I 

< f < 
)502 1166 SBB 0 00 1368 06)7 X0016 JMP POP 06)7 G x 

U> 0 a.. -''Ol 1105 688 0 00 0896 0711 X0015 JMP VAR 0711 G A • ' u • 
::> ,1 c ~ J50" 11 oq asa 0 00 0896 0924 xoo1q JMP VAR 092~ G M z z :r 
- <(a.. J505 1163 sea J 00 2165 0818 XOO.l.3 JMP HOL.. 0818 G H 0 a: .J 
w ~w ,., ... " .. t , "'· ... a3a . , .... .... v9o4 .;9yH XOVJ.2 JP'IP ONWHU 990H G ' I-. ii: 0 """'""""' 

.... _,, 
""' """ Z Wo( l507 1161 888 0 00 1368 0227 xoo11 JMP POP 0227 G p - 0.. .J 

a:: Ul -
0.. 11. :r l508 11t>O aee 0 00 0962 010A X0010 JMP FSIGN OlOA G .. 0 a.. 

J509 1159 dBS 0 00 0962 001C X0009 JHP FSIGN OOlC G & • .3~10 11!:>8 888 0 00 0962 OOJO xoooa JHP FSIGN OOlO G + 
J511 11~7 888 0 00 0975 010C X0007 JMP FORCE OlOC G ) 

I 
J512 11!>6 d8B 0 00 OS7t1. OOOF X0006 JMP LEFT OuOF G ( 
351) 0896 ciBB \J 60 002tJ J081 VAR STA TEMPo CYCLE X"• SET OPtCYCLE. 
J!H"' x SET OP TO THE APPROPRIATE NUMBERt AND CYCl..E 
J515 x N tW• ANO D L.EFT 1 • RETURN TO#X.3, • .3516 0962 aae v 60 44-750 1150 FSI6N STA TEMPS xoooo xs. SET SIGN INTO 'II 
J517 x SET W To 0 OR 1 (Pi.US OK MINUS)tRETURN ·ro,-,,xJ. 
l518 ll68 888 v 05 2072 187ij POP LOX RESET ASMF l x6. ASSEMBLE THIS OP • 3519 x MOVt: r:> TO Nt THEN ASSEMt:iL.E 
.3!>20 x OPN.~NWWWOO INTO THE FORMAT CODE.RETURN TO#Xl• 
'~21 0!)7~ dBB v 05 2176 187q LEFT LOX ASMF1 x1. ASSEMBLE 2 I.INES • J522 2176 dBB v 26 0779 0779 CL.A . ·-·--·-- .. -····· HOV£ n TO N ANO ASSEMBt..f.t TH£N INSERT-A WORO -· ,,,, 0779 aae 0 05 2072 '+289 LOX RESET ASMQ.J OF ZEROES INTO THE FORMAT CODE• THIS WO~D 
l54!" v 'Ir 11.-.-l"'lt. aC' "C,..1!'.'>.&••·i ft• f"'I\ o,~ •• ~.- - A~t.M A. '11" 

" 4~ Y~~u ~~ ~ ~~~~'~" r"'"" etT ' 1'1C. ,. unP'f~ • , 
l52~ x PROCESSING PACKAGE. RETURN TO#X2. 
l526 0975 SBB 0 60 .. ,9tl 0596 FORCE STA TEMP~ xa. ASSEMBLE TWO OPS 

• 3527 0596 a ea J 05 2398 2479 LOX FSW IF uECIMAL POINT HAS NOT APPfAREOt tYCL.~ l!)28 Z.J'JB SBB IJ 25 "'9"' 2672 l.DA TEMP9 NtWtO LEFT 1. IF PREVIOUS OP IS WAITING 
- l!>29 2672 BBB 0 05 2072 207ti LOX RESET ASMF3 ASSt:MBLE IT• ANO CL.EAR "• IF CURRENT IS NOT 

J5JO x A COMMAt ASSEMBLE IT TOO. • 35.)1 x NOTE THAT ON NI THE COUNT N COMES OUT IN w. 
J5)2 2165 688 0 05 0567 187q HOL LOX 1F ASMF1 X9• ASSt-:,MBLE H OP 

0 ciWa: 35.}) 0567 BBS 0 25 4191 019) 1 L.DA TEMP:. MOVC. 0 TO N ANO ASSEMBLt:, • 1-w:tW I- z I- 0 
)5J~ 019] dSB 0 ,o 0]95 0797 L.OL.# 99999 99993 XlO•lNSERT LITERAL 0 < :t z 

z I- t ~ 
.J5J5 0797 sea 0 70 OOOB 2872 ADO RL •HOT OUTPUT 5 CHARACTERS OF THE LITERAL. AT A TIME Ul z ~a: 

w s I- ::i 
w 0.. Ul 3!>36 2873 aea 0 60 4191 2893 &HOT STA TEMP~ UNTIL THE H LITERAL IS COMPLETED. t ~~ w 0 <( w u I-

3~)7 289) 6BB 0 25 """2«i 2126 L.OA LITS THE ROUTINE FOR H L.ITERALS IN THE CONSTANT I- ffi ~Ul 
z :t w 

3!>J8 2126 eaa 0 JO 0567 0369 LDL 1B FHSUB CONOENSER JS USED• WJTH ZERO FIL.l AT THE ~I- uj~ 
0.. z Ul l? 

J5J9 2872 dBB 0 82 2072 2075 •HOT TE.Q RESET RIGHT. RETURN TO#K2. iJ 0 0 <( 

• ~~h <( ::i w J!'J"O io15 dBB 0 75 oooe 1eeo SUB RL ::EO..:t 
w a: >-1- 35,u 1eao see u 30 2072 0369 L.DL RESET FHSUS :t Oz a: 
1-. ~ <( ~ 

)542 2'479 BBB 0 :JO 2356 1958 FS\¥ LOL FSWON CYCl I- - a: t zwoo 
2C H~~ 3543 1274 BBB 0 30 2)56 1958 FSWOF t..DL FsWON CYCl 
19 Ba:~zo l54'+ 3081 sea 0 30 1150 1958 CYCLE LDL xoooo CYCl o.Q.wo~ 
1a ~ n f=~ J54+5 19!>8 dBS 0 25 'f.750 J072 CyCl LOA T£MPo , I<CO<o 
17 1- I->- a:: z l!>46 .3072 SBB v 60 4191 J09l STA TEMP!:> zmoo 
16 u.~Z D..o.. - 3547 J09l aaa 0 25 '+19tt 1146 LOA TEMP? 0 ::iQ a::::i 
15 1-UtiOz l!J48 1146 SBB J 60 '+750 ;885 STA TEMP8 CLO ~g<(uo 
141 ~ui:tO-

w:ruzt-
13 a:1-~<~ 

~ta:a::o 
12 ~~~~~ tit O~::ill'.Q 

za:UlWU 

10 ~ ~~~c 
<eoa: lLZ 

9 ffi woo< 
• OUlf-'.zO:: 

8 (ii~ltQ>-
Z>-~ UlQ: 

7 s ~ ~ iffi 
6 ~~a: a:a.. 

~o ~(J) 
5 .I ::l w ZO 05 WI-
4 o :t 1-w 

~ ~ ~::E 
3 ~ 2: ~~ 

• 



~~;;;;., -----------------------~-:. 
J!>49 ;J8t.;5 d66 J 26 0688 ·J688 CLO CL.A 

~J~ . J!>50 0688 aea J 60 '+1914 ooor.~ ST~ Tr:MP7 RL 
3551 2356 6BB >J 25 002Ll 207ij FsWON t..OA Tt:,MP'1 A ~,.~J!F J 

. 0 J~S2 ,t071.l 886 0 31 1877 1877 ASMF""S CLL .. r~ (I) 0 ll. ,,,, 1877 aee ·J 82 oooc 2080 TEO RX AS.'1~ ,? :i • u <i. ,55" 187" BBB 30 q19Q. 1296 ASMF 1 L.OL T£MP7 ' Cl - .) Z ZI 
- '4: ll. l5S~ 1296 BBB J 50 '+191 2080 STL TFMP!> t~S·¥1F i! 0 a: _J 
LI.I ';.I.Li 

.)!') :>t!> 2000 t:H3ts J l7 0300 4U86 ASMf- 2 SHL 030\J I- ~ 0 z ;. w < 
3557 2"86 BBB u 20 £H91 089" BUF TEMP5 - ·. n. _J 

0:: Ul -
ll. IL I 3558 089'+ 888 J 37 OlOO 0700 SHL 0300 0 ll. - 3559 0700 sea u 20 ~750 1952 BUF TEMPS II l560 1952 eee 0 J7 0200 1l57 SHL. 0200 

.3561 1357 aee 0 20 ~H9Q. 0796 BUF TEMP7 
:t 3562 01'96 see 0 )1 1799 1799 CLL - J!>6.3 1799 8BB 0 50 '+750 4289 STL TE HP ti AS.~t.U 

l!>6" Ol69 BBB 0 50 q.568 187J FHSua STL EXlT.2 ii. .J5t)5 1873 888 0 60 'l209 2911 STA TEMP~ 
lSt.6 2911 688 0 .30 251) ij67U LDL HOL.SS ... .:S567 251) 888 v 25 ij'i20 '+921 LOA TEMPJ ASM'4~ 
J568 096" dBB 0 05 '+135 2080 ONWRO LOX SIGN• ASMF2 Xll.ASSE.MBLE 99 OP • J569 x THE APOSTROPHE SIGNALS THE END OF lhE Sf ATE-
J~70 x ME',NT • ASSEMBLE A TERMINATION LINE ANO GO#OUTt 
J571 N78 NEW 78000 00000 \tf t INPUT•OUTPUT (REAOtPUNCHtPRINT) 

11 3572 ~1'+6 d_6B u 05 1148 J.350 WDRED t.OX lf THIS $ECTI(?N ~S WITHOUT DOUBT THE CL.IMAX OF 
3573 1148 888 N78 O"lo05 THE. COMPILER• AT LEAST 951 OF THE ·coo1 Nu ·oF 

.. v 78 1348 01405 lN ,,,14 .c+l!j9 t!BB Q 05 '..,"' t -c"n WOPCH • nx !F TH!S COMPILE~ PROGRAM CAN SE ACTIVE WHlt..,E • - f .... . .,_,_.,,,,, ... ...... 
..5575 1101 688 tJ 78 1961 0ij06 N78 OUT 0'+06 PROCESSING A StNGl.E IIO LIST• - J576 tU'+7 888 0 05 09'4.9 1350 WOPRT LOX 1F 
J~77 09 .. 9 BBB 0 78 1961 01'07 N78 OUT 0~07 •• l578 1J5o SBS 0 65 21~2 1354 1 STX IOOP w1. SET TWO OPERAND~ 
l579 ll5q BBB 1 OG 0002 2158 tIRJ 000~ SET UP TWO OPERANDS• ONt. FOR T"1f. EOlllNb 
3580 2158 BBB 0 J2 0600 0767 SHR 0600 SUBROUTINE AND ONE FOR THE Of( IVER SU8ROUT1NE i. .l!:>81 07c7 BBB iJ .35 00~:3 2073 ERS XM ( 1-0 DEVICE>. SET UP TO EXPECT A LABt.;.L., 
l!>82 2.073 see v 20 1178 1780 BUF BIG20 GO TO#Gl • WE WILL RETURN TO 1.;TE.P Vf 2 WHEi\1 

0 ci w a: J58) 1780 BBB 1 6ij 0000 2273 STA) ooou THE COMMA IS SENSED, . I-WI W I 1-zi-O 359q 227) BBB Q 32 0200 J07S SHR 0200 ; 0 <(I z 
z I-!::~ )!)8!) 3078 688 0 JO 2280 0188 LOL CAL.PK Ul z :s: a: 

~ 8 t ~ .J!:>a6 22«.iO aas 0 )0 2682 0642 LOL EXPLa a: z w 0 I. l!l-u 3~87 2682 see 0 25 IO# I ot w i- 0881.1. 2686 LOA I- ffi ~Ul 
~tw~ 3588 4686 aee 0 60 4117 2720 STA SIGN# n. z Ul l!l .>5a9 2720 SBB 25 2722 2124 LOA# 00040 00000 uo 0 < u !. ~f=~a:: 

' '4: :i w 3590 21'4 BBB j, 64 9999 2473 STAJ 9999 I ::En. I 

~g~~ l591 2'473 686 0 JO 2275 i)755 LOL IOlMu INSMJ t-: ~ < ~ l592 0792 aaa v 30 03911 2S:H8 IOlS LOL I02S HCAL G MIS~ING COt'tM.f\ I- - a: 

11 
~wo~ 

!20i ::Et~< )59) 0393 dBS 0 30 0595 '))6LJ !01• L.DL NAMEC w2. CALL. FUNCTION 
19 Ba::~zo 3594 0595 888 0 25 0997 1999 LOA IOARA USE THE FUNCTION CP.L..L ROUTINE <ROUTINE. ,...., TO oS?.woz 

18 ~~~j::~ :J595 1999 688 0 60 2220 267, STA UASW CREATE I~H TIAl. ~NTRY To THE IIC SUSHOUTINf.1 :t<O<o 
· 1711-1->-0::z )596 267) aea 0 25 2475 2077 L.OA 102MO THEN SET UP t/O MOOE. IF AN UNOIMENSlONEO zmoo 

16 lL~Zll.n. 3597 2077 888 1 60 0000 .307, STA2 OOOv 104'! • At~RAY VARIABLE OCCURS WE WILL. GO TO STEP o:iQ o:::i 
15 1-U00z 3598 0997 888 iJ .30 2199 ~~.:53 IOARA LDL BR~ 'HS• ON A COMMA WE GO TO STEP w10. n.O<U 
;. jjjCl 00 

14 1 UUlI -
I w J: g Z~ 

13 0::1-lfl<o:: 
~ta::o::o 

12 ~~t~~ 
11 I oz:io::o 

, z~UlWu 
o 1-oll. 

10 f: a: 1-UlO 
<oa:: u.Z 

9 ffi w ~ o~ 
1 ;I olll1-z 

81 Ui:i_~ Q> 
5 ~ n. ~o:: 

7 uo~~ffi 
6 ~~g ffill. 

51. 

u n.Ul 
:i ~ zo 
Clo WI-

4 
0 I 1-i.J 
lf :s: ~::E 

3 ~~ :s:~ 
- -



• 

• 
• 
It 

• 
• 
• 

• 

.)599 
Jooo 
)6()1 

l602 
360) 
360~ 
3605 
.36(}6 
.3607 
loo a 
J009 
3610 
3611 
3612 
l61J 
l614 
.J615 
3616 
36j.7 
3618 
3619 
3620 
3621 
l622 
362.J-
362" 
-'625 
.3626 
)627 
,64'8 
l629 
l6JO 

- J6J1 
l6J2 
J6ll 
.36.}'l 
-'635 
36J6 
J6J7 
3638 
l6J9 
36~0 

J6"1 
36'4.2 

l6"' 
l644 
3645 
J64'6 
l647 
.36'68 

2199 
2274 
2474 
2.277 
2es2 
2"86 
0895 
2097 
3073 
2675 
2674 
2477 
1123 
2l;t6 
2161 
1954' 
27!>6 
4165 
05t>9 
0771 
1175 
2777 
0)81 
0985 
287'6 
2125 
l07q. 
27:JJ 
1J't8 
1950 
1961 
176) 
2l52 
4!875 
2480 
206U 
0889 
1294 
0864 
1887 
1289 
l075 
2677 
2877 
3077 
2680 
13'f.4 
2129 

dSB 0 "9 0001 
SBB 0 35 0043 
688 0 30 2277 
SBB 0 OG 0000 
aae o 20 1eati 

see J Jo 2091 
888 v 07 1082 
BBB 0 JO 2675 
aes o 30 106Q. 
BBB 0 82 O:J9q 
868 0 JO 4221 
BBB 0 82 4165 
688 0 65 4209 
ass o 25 21s2 
BBB 0 .30 2756 
BBB U 05 ~209 
BBB 0 25 0967 
BBB 0 30 0771 
d8B 0 25 177' 
aae o 30 2777 
BBB 1 07 0003 
ass o 2s 21&.3 
aBB l 60 0000 
BBB 0 25 032) 
BBB 1 60 9999 
see J 2s 0531 
aea 1 60 9998 
dBB J JO 1950 
8B8 v 30 181tl 
BBB 0 .JO 176) 
d86 \J JO 18l&J 
688 1 29 0000 
aaa >J .J2 0200 
888 0 l5 3082 
aea v 10 l086 
BBB 0 05 OOOA 
988 0 25 1896 
888 0 30 1887 
688 .; 30 1289 
aee o 06 olsa 
688 l 25 0000 
BBB J JS 3023 
688 J 30 0671 
BBB J 82 2660 
see o os 07'l2 
688 J 65 0927 
aee o 30 19'1 

227q 
2ij7q 
Ll260 
2882 
2886 
~a.;5 

4426 
"710 
'404''4 
267q 
2t.i77 
1123 
2326 
2161 
1954 
Lf.2'12 
2361 
0569 
0173 
1175 
~2q.2 

0381 
0985 
28714 
2125 
)074 
2733 
3073 
2l52 
J030 
0363 
2352 
2875 
2'-'80 
20814 
0889 
12914 
0173 
l.J426 
1891 
0358 
2677 
2877 
J077 
28BO 
lJIUI 
2129 
J37q 

I02t 

I02tl 

IN 

OUT 

£NTE.R 

IO# 

to~ 

LOAl 0001 
ERS XM 
l.OL 
I lRl 0000 
BUF,_ 01000 
SJA TOO".J 
LOL. 
IIR T0032 
LOL 
LOL 
TEQ 
LOL 
TEQ 
STX 
LOA 
LDL 

s 
102s 
LPREN 
102•1 
TEMPC: 
IOOP 

LOX TEMP' 
LOA# 1~000 
LOL 
LDA OIO• 
LOL 
I1R2 oooJ 
LOA IOlMO 
STA2 0000 
LOA THREF 
STA2 9999 
LOA rwoa 
STA2 999~ 
LrJL 
LDL. ANSL 
LDL 
LDL ANSL. 
LOAJ 0000 
SHR 0200 
£RS X:3 
ADO# OijOlO 
LOX RA 
LOA BIGlJ 
LOL 
LUL 
CL.X W0001 
LOA2 0000 
ERS XMC 
LOL DOMO 
TEO 
LOX Tosto 
srx Tossw 
LOL 

CONST 

05000 

REHRT 
OIVT2 
SCAN 

INSRT 
RESCN 
00000 
AS;d 

JNSRT 

104'• 
ENTER 
A SM TR 
GET 
ENTER 

00000 

ASMl 
REMRT 
IMPOO 

1F 

OOSSJ 

X AT THE ENO OF THE STATEMENT• WE GO TO STEP 
X WSO.NOW WE GO TO THE COMMA ROUTlNE•ST~P~WlO• 
ws. UNOIM ARRAY 

AN UNDIMENSIONEO ARAY A IS CONVERTEO lNfO 
CAC•l*>• *I* IS ltN) 
USING ROUTlNE#QlO WH~RE •1• IS A DUMMY 
VARIABLE ANO N I~ TMF PM~OUtT ~F T~E ~RRAY 
DIMENSIONS. 

WlO•SCAN FOR C 

SCAN NEXT ITEM CCO-ROUTINE S). lF IT lS THE 
•• ENO OF THE STATEMENT,GO TO STEP•wso. IF IT lS 
cs A LEFT PARENTHESIS, GO TO STEP#W12. 
OTHIOTHERWISE INSERT AN I~ OR OUT OPE~ATOR 

ON THE STACK THEN GO TO"G2. IN IS STEP Wlij• 
OUT rs STEP •is. 

G lF2H 
W12•INTERRUPT SEQUENCE 

CREATEA BREAK IN THE lN~TRUCTION SEQU~NCEt 
FOR WHICH CODE WILL BE INSERTED LATER. PUT A 
SPECIAL t.,,£FT PAAENTHESIS ON THE STACK+ THIS 
SPECIAL LEFT PARENTHESIS IS STEP W20. 
GO TO STEF #WlO AGAIN• 

#14+. IN 
COMPILE LIR' SUBt ST~ Ve GO TO#GlO• 

W15•0UT 
COMPILE LOA Vt ~IR3 sua. GO T0#~10. 
sue IS ONE OF THREE ENTRIES• OEPENOING ON 
THE TYPE <FLOATtFIXtUNSPECIFIEO> OF V. 

G LIRJ 
W17•EQUALS SIGN 

AN EQUALS SIGN HAS APPEARED• SO WE PULL THE 
SPURIOUS IN OR OUT OPERATOR OFF THE STACK. 
WE NOW COURAGEOUSL.Y JUMP INTO THE MIOuLe; 
OF THE THROUGH ROUTINE• STEP~Ol. 

wao. H .. r sn 
THE RIGHT PARENTHESIS MATCHING A LEFT HAS 8~! 
ENCOU~TEREO, IF AN IMPLlEO DO LOOP OCCURRED 
INSIOE• WE USE PARTS OF ROUTINE 0 TO CREATE 
COOING FOR THE OONT LOO~ CONTROL. FINALLY 



4..iWlfliiJ ~-~--------~-. -----------.---

• ,64+9 49Jl t;tt8 J 05 OlijO 27~2 LUX TOB THE I r~T c.RRUPT IONS FROM :> T t:.P Wl2 ARE AL.I... 

.~a~ Jb50 27'+2 dBB J 65 0927 2329 ;TX T t"'\sJS w LINr\E1 TOGETHER PROPERL.Yt GO TO•G l • 
)651 2329 686 J. OG 0001 2933 IlRJ OJOJ. 

~ f < 
l652 29,, aae J 25 oeati 2087 t,OA !0# 

(/) 0 a.. .365) 2087 688 J 60 '+117 2920 STA stGN# 2F 
::i :. ~ ~ 365~ .28SO ass .J JO 2920 J.891 1 L.OL 2.F IMPOO Z Z I 
- <(a.. 3655 29it!Q BBB 1 25 9998 2679 2 L.OA2 q99S 0 ll'. .J 
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16 LL ~z 11..o.. l897 J091 LiBB 1 60 1548 2750 STA2 09999 0 ::JQ a:::::i 
15 1-ut;Oi )898 2750 d8B 0 06 275, 2753 CL..X !!:g<uo 
14. ~lll:i:Oj:: 

w:rgz<C 
13 a: 1-(J) <a::: 

~1::a:a:::o 
12 ~~~~& 
II • O~::ict::o 

; za:lllWu 
o 1- oil.. 

10 f=a:l-(1)0 
<oa: u..Z 

9 ffi w o o<C 
• ollli-:zct:: 

8 ' iii ::i a: 0>-
, ~~~ma::: 

7 uo~~ffi 
6 ~~~ffill.. 
5 ,1 u 0..(1) 

::i w z 0 
0 B WI-

4 
o :i: 1-w 
~:;:: ~::< 

3 ~ ~ :;::~ 
- . '-
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• 

• 
!t 

' 
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- Jts99 
J900 
3901 
,902 
l90) 
l9Q'f, 
l90~ 
.>YU6 
3907 
'908 
J909 
J910 
)911 
)912 
l9l.l 
.l91" 
391' 
3916 
l917 
39..t.S 
3919 
.3920 
3921 
J942 
392) 
'92!a 
l925 
39«!6 
J92,7 
J92,8 
)929 
J9JO 
J9Jl 
l9J2 
J9J) 
)9Jl.J 
l9.35 
.J9J6 
)9J7 
J9J8 
.J9J9 
J9 .. 0 
'9'+1 
l9"2 
l9ijJ 
J94+"' 

- l9~5 
l9~6 
,39147 
)9~8 

27~3 dBB ~ 30 2155 
21~5 BBB 0 ~5 2357 
2159 aBB 0 05 2561 
1903 BBB v 60 0503 
0905 aee o 65 osos 

*** vFF •* ••* VFF ** 
*** OFF ** *** OFF ** *** OFF •• 
*** OFF ** 

2J~7 aea o 6~ A7FA 
2501 ass o Jl 0200 

29lJ 
21:,1 
21~~ 
21:,1 
217-9 
0781 .., , ..... ............. 
29.:>J 
2957 
2160 
216J 
2557 
2l59 
2l6J 
2765 
27t>l 
2292 
2696 
2694 
2899 
09J7 
2l78 
2'J92 
1971 
197.3 
2561 
2'80 
21&2 
19Sq 
07&6 
0791 

d8B J. 25 
aea o 31 
ase o a2 
aae o 05 
.888 u _JQ 
BBB 1 25 
see J .30 
~BB l 07 
aee v J1 
BBB v 82 
aee 1 02 
688 iJ :JO 
8BB 0 25 
688 0 05 
888 0 30 
t38B O 25 
SBB 0 lO 
888 0 82 
aee u a2 
BBB 0 30 
aaa o so 
BBB v JO 
1:.iBB 0 85 
aea o 10 
ase o 16 
ase v 67 
sea o .30 
BBB U JO 
BBB 0 JO 
aee o 16 
BBB 0 67 

15'+9 
2151.l 
2557 
'+577 
07&1 
15ij9 
~.)t'\£ .. .....,..,,J 
9999 
2160 
2163 
0050 
2359 
2761 
4765 
01J5 
0011 
269tl 
2899 
663B 
0501 
1976 
0050 
2894 
197) 
001+q ,,,, 
2182 
1984 
0786 
0017 
J'.33) 

2156 
2159 
1963 
0905 
2913 

27GO 
1110 

2151 
2154 
2757 
2179 
4.l5l3 
2351 ,. ..... ..,..,, .,) , 
2957 
2160 
2913 
2913 
1951 
2J63 
0337 
;,)937 
2292 
2696 
059q 
3801 
0937 
2378 
2CJ92 
1971 
OOOA 
2580 
OOOA 
1784 
1784 
1784 
0790 
OOOA 

1 
2 

1 
2 

' 

1 

*LOAO 
PASS2 
POUT 

&POT 
•POT 

LOL 
l.OA 
LOX 
STA 
STX 
OFF 
NUM 
ZON 
OFF 
OFF 
OFF 
OFF 
ON 
CON 
CON 
ON 
ON 
ON 
ON 
LOA2 
CLL 
TEQ 
L.OX 
L.DL 
LDA2 

11R2 
Cl..L 
TE.Q 
L.1R2 
L.OL 
LOA 
LOX 
L.DL 
LOA 
L.DL 
TEQ 
NUM 
LOL 
STL 
LOL 
MUL 
AOO 
PFO 
HL.T 
L.uL 
l.DL 
LDL. 
?Fr) 
'4LT 

lF 
2F 
P010J 
POlOS 

9000 
<HEAD 
CHEAO 
8002 
8001 
9001 
9002 
9000 

6'.tA7F 
31020 

9001 
9004' 
8001 
8002 

00000 

JF 
a10 

00000 

9999 

0050 

lF 

CHAL.T 
HWOl 
•LOAO 
PASS2 
•BOOT 
HAL.T 
EXIT~ 
LC 
11= 

00'°'9 ,,,, 

0017 
3333 

SHE.AO 

lF 

ER~> 
ERS) 

A27GO 
01110 

PRNT 

JB 
JS 
ASM50 

au 
POUT 

INIT 
L 01 

POUT 

RA 
•POT 
RA 
A SM SC 
A&"15C 
ASM5C 
•PoT1 
RA 

ZS2•REAu NEXT CARO 
EMP&lF NO MORE INPUT CARO~ ARE IN THE ~UFFtKt 

PUNCH OUT SEVERAL BLANK CARDS ANO#STOP. 
LOAOIF TME NEXT CARO IS THE BEGINNING OF#PA~S~t 

TRANSFER TO THE SECOND PASS UN~ESS AN EKROR 
OCCURRED IN THE PRECEDING PROGRAMS• 

OTHIOTHERWISE WE GO TO#Z1 TO PROCESS ANOTHE~ 

G SUBROUTINE TO EJECT CARDS ANO PAPE~ 



';;,'"' ---------- ----- - ----- -~ ----------- - -----------------------------------

I 
)9'49 iJ190 d6B ;J 16 00b6 0794 -POTl PFD OOBo •Pur,a 

.Cl~~ - J9!)0 J795 aee -J 67 J]]J OOOA ~POT2 "1~T )3]J RA 
3951 J794 dBB -J JO 1976 178" -POT2 l..DL E)(ITS ASM5C 

< f < 
'fiS2 4a9l+ 6BB J. 00 0050 0000 1 ~o~,1 oooos 00000 

Ul 0 a.. J9S' 0501 ass ·J 25 077) 1975 HAL.T LOA NARN 
:i • ~ ~ )954 1975 dBB ..; 70 OOOA 2780 6,00 RA -PAS2 z z :r 
- <a.. J9S5 ,l781 BBB ' 05 2383 1985 &PA~2 LOX .1F 2F a o: .J \j w > ,,, ........ -t.., ·'"' •• , 

1905 dttts 1 i! oooc oooc 2 HCC RX RX t- ~ i5 .;,.., ~o y 
z i. w < - )957 2Je3 ase u "2 0787 19BS 1 HoT 2B - IL _J 
a: (/) -
0.. LL I )958 0787 BBB J 96 0000 2692 HBU HOW2 0 a.. 

• z 
J959 2692 BBB 0 72 OOOA 1895 HCC RA 0 • Ui 

> .3960 1895 BBB 0 96 0000 2892 HBU HOW2 JF Ci 
l961 2892 868 0 07 2896 2095 ' IIR 2F ,, 3962 2095 888 0 60 2892 2781 STA ,39 &PA$2 
.>90.3 2896 8BB 1 07 15~8 2700 2 IIR2 09999 
l964 2700 aee 0 OB 0000 0021 LlRl 0000 HDWJ 
)965 2780 688 !J 67 OA2A OA2A -PAS2 HLT OA2A OA2A • 3966 11a" aee 0 50 "568 ]092 ASM5C STL EX1T2 1F 
J9o7 )092 eea 0 26 2ti95 2495 1 CL.A 
3968 2't95 BBB 0 )0 2897 q.337 t.OL lF ASM5 11 .)969 19!'> 1 BBB 0 50 456e 2897 ASM50 STL EXIT2 2F 
J970 2897 dBB 0 07 4181 2900 2 IIR 50001 
)971 2.900 688 0 JO 4980 2932 LOL ASM5T ,, 
J972 29J2 dBB 0 82 '+568 )092 TEQ EXIT' 1e 
J973 ,,..il 888 0 00 4000 0000 MEMUl JMP MEHU4' 0000 
.)97 .... ~51" BBB 0 05 4780 2'82 ALARM 1 nx -aA~~ G C"QQ:\O og rNTn1 rr ..;.11t; D n11T f t'U"' 

--~,,...., '~..,......, ~.,, ,...,.,, t .,.,.,, ••• ' -VIJl'VV • .... _ • )975 2l82 aee 0 65 0501 1628 STX HALT PANIC 
)976 OFF 8001 

• J977 OFF 9000 
l978 *** UFF •* OFF 9001 
l979 *** OFF •* PANIC L..OX HlO PRNT 
3980 ••• OFF ** KON*E l.IAl QOOJ~ BINSB • .3981 ••• OFF •• WOf:QU L..DL NORMX SEO 
l982 .... OFF •• OFF 9004t 

0 i.io: .398) *** OFF ** OFF 8002 ,, ~ J: w 
I- 0 l9S" ON 9000 ' 0 J: z 

z I- w 
3985 9001 

- 0: ON (/) S:o: 
w 1-::J w !Ltll .)986 ON 8001 0: 

.~ 
WO 
u I- :S987 4'012 aee 0 07 0001 J094 C0002 IIR 0001 E• EQUlV~l..ENCE OECi_ARATION~. I- ~~ 

EXPL.AIN HOW THE ~ w~ 3988 309ij BBB '\.) 60 4209 2314 STA TEMPi IT !S AL.MOST IMPOSSIBLE TO IL Z tll Cl 
:S9a9 2l14 BBB 0 26 191~ 191e CL..A PROCESSING OF EQUIVALENCE DECLARATIONS uoO< 

'~j:~o: < ::J w 3990 1918 BBB 0 60 4LJ20 2323 STA TEMPJ WORt<S IN THIS COMPILER. IT DOES SEEM TO :!:!LI 

a~~ )991 2323 888 0 25 4631 2534 L.OA TEMP.L 2F WORKt HOWEVER• EQUIVAL.fNCE CLASSES ARE KEPl t-: ~ < ~ .)992 25)q. 888 0 05 OOOA 1938 2 LOX RA IN CIRCULARL.Y•LINKEO CHAINS• IT 15 EASY TO I- -o: 
ZwOO 

20 I ~ ~ ~~ 399.:5 19J8 BBB 0 70 497" 2977 ADO BtGlO •ASN2 MERGE TWO CHAINS INTO ONE. WHEN AN ITEM 
19 Bo:~z 0 

3994 29'l8 BBB 0 J5 ~7'il 0593 &ASN2 ERS XMH OF A CHAIN IS FIRST REFERENCED AFTER ;~N o-e.woz 

18 ~~~i=g J995 0593 see " 75 '+623 2695 SUB BIG0:1 EQUIV ,\LENCE DECLARATION• WE GO TO El• FURMATS -<O<o 
17' ~ 1- >- a:z )996 2695 BBB 0 60 4'624 2327 STA TEMPt+ OF THE CHAIN ENTRIES APPEAR IN THE TA6L.E zmoo 
16 LL~ZO..a 3997 2l27 asa iJ 70 f.1.209 1,62 ADO TEMP~ OF FORMATS• o::::iQa:::::i 
15 1-utJOz J998 ll02 688 -J 31 29b5 2965 Cl.L El• SEArtCH THROUGH CH,:;I N ~g<uo 
14t ~tll::t:O-

· wigz~ 
13 0: I-(/) <a: 

~to: a:o 

12 ~~t~~ 
i 1 I o z::::ia:o 

z~tllWu 
01-00.. 

10 i=o:l-(/)Q 

g ~ 0 ~LL~ 
ww 0 

' otllf-'.zlk: 8 Ui ::i_ ii'. Q>-
6~~~a: 

7 UOViffi 

6 ~ ~ ~ ffiO.. 

sJ u !LU) 
::J w z 0 
0 c5 WI-
o J: 1-w 4 ~:;:: ~::!: 

3 ~ ~ :;::~ 

• 
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--• 
~· J'l9Y 29o5 BOB u 87 J096 l168 TGR lF +o' TRAVE~SE THE CHAIN ONCE TO SEE HOW MU<.;t1 

!. ~ ~ "'OOO 2108 t3BB v _07 0001 3096 IIR 0001 lF UNIQUE STORAGE IS TO BE RESERVEO. 
"'001 J096 aae 0 60 "209 251" 1 STA TEMP2 3F 

< f < 
"'002 251~ aea 0 25 £Ul20 2523 ) t..OA TEHPJ 

Ul 0 D.. - '4003 2523 aee 0 75 "'62'4. 2578 SUB TEMP4 • u • 
::> • 0 ~ '4004 2578 ~BB 0 87 1181 1781 TG.R lF Z ZI 
- <( D.. '+005 1781 see 0 50 4'120 2895 STL TEMPJ 6F 0 0: _J 

Lt.I ~LI.I 400'!:- ' ''" Cl Olf!? "' ~~ .:.;'+£0 4.i95 l !)I A TEMt-J.') 6F t-. o:Ll 
....... ............ ""' '¥'W 

z II.I <( ,.007 2977 aaa v 70 4603 J097 ... ASN2 ADD 8IG60 -A.SNJ - CL _J 
It: !/) -

D.. u.. I "-008 J098 BBB Q 37 0400 1705 &ASN.3 SHL 01'00 0 D.. 

z '4009 1705 aee 0 35 0043 2098 ERS XM • 0 • iii 
'+010 2098 BBB 0 30 4209 2714 l..OL. TEMP2 > 

Ci 
'+011 271&i aee 0 87 2118 2171 TGR 1F +54 
'+012 2118 BBB Q 60 4209 2171 STA TEMP2 lF • 401l 2171 aae 0 77 2171 117~ 1 4TL 
401" 117t(. BBB 0 07 HHHH 2778 IIR HHHH 
4015 2778 SBB 0 39 0001 2298 ERSl 0001 • 40U, 2298 888 0 75 0008 2703 sue RL. 
4017 2703 BBB 0 JO qq20 2723 l.DL TEMPJ 
4018 2723 aae 0 87 2527 2980 TGR lF +54 • 4019 254'7 688 0 60 4420 2980 STA TEMPJ lF 
4020 29ao BBB 0 25 oooc .3097 1 LOA RX -ASNJ 
ijQ21 2895 t:3BB v J2 0600 J097 6 SHR 0600 -ASNJ !. 4022 )097 sea v lO 3099 ~303 -ASNJ LDL BR1 
·4o~J )099 ttBB v JO 4631 273ij LOL TEMPl 

it 
4024 27J4 888 v 82 11.37 2531,J T~Q 28 
qo2s 11:57 BBB v 25 '"196 29ij8 LO~ UNIQU 
"026 29~8 888 v 70 '+209 1762 ADO TEMPC: 

:• 'f.027 1762 SBB v 77 1762 0566 ATL 
4028 0506 BBB 0 70 &U~20 21 .. ,, ADO TEMPJ 
ij029 2173 888 IJ 60 'H96 2399 STA UNIQU 
40JO 2399 668 v 25 45"5 2498 LOA ASGNl EQ~SN 

It ijQJl 2498 aee 0 50 46)1 293" EQA~N STL TEMPl El• ASSIGN CHAIN 
ijOJ2 29)4 ass .; 60 '+"64 0766 STA EXIT1 TRA'IERSE THE CHAIN AGAIN• ASSIGNING EVEKY 

Ocill.I O: -.oJ:J 0766 aee J 25 4740 1992 LOA Xt VARIABLE IN THE CHAIN R~LATIVE TO TH! OTHt:RS. • l-11.1:r:11.1 ,... z,... 0 
40)~ 1992 BBB u J5 OOOB 1996 ERS RL. Go TO#Of.FX. 0 < :r: z 

z,... !::: ~ 
!/) z ~ 0: qOJ5 19'16 688 0 60 qq.20 2698 STA TEMPJ II.Is,... ::i II.I CL!/l ijOJ6 2698 aes 0 OG 0000 2702 IlRl 0000 • ~~II.IQ <(II.I u,... 40J7 2702 aee 0 60 '+209 291'+ STA TEHP2 ,... ffi ~l!l 
~ ~ ui~ 40J8 29lq. BBB 0 29 0000 2898 t.OA1 0000 CL z !ll Cl 
Li 0 ° <( '40.)9 2898 aae 0 70 la)92 il#5 ADO SIG70 •E\,iVl 

• F~o: <l'.::>11.1 40tt0 2.J .. 6 888 \) J7 oq.oo 2:35~ &EQVJ SHL Ol+OU ;:ECLl: 
II.I o:>-1-

~OtU 2l~q d88 0 .JS ooq.3 0701 ERS XM :r: 0 z 0: r: ~ <(~ 
"06'2 0701 aee u 70 ij6]1 0535 ADD T£MP1 ,... - 0: t Z11.1QO 

2C H~~ 40q.3 05'5 688 u 60 46.Jt 2345 STA Te:MP1 •EQVl 
19 Bo:~zo 'f.044 2l'f.5 BBB v 29 0000 1901 -EQV3 LDA1 0000 2F o.e.11.1QZ 

o o:r:-~ 
'l045 1901 aae 0 05 OOOA 1905 2 L.OX RA 18 !/) z,... t-11.1 t -<t:O<Co 

17 ~1->-ll:z '4046 1905 SBB 0 70 q.97q 2727 .\OD BtGlO •EQV1 zmoo 
16 . LI.. ~z D..CL 44047 2728 SBB 0 35 4741 2)4) &EOVl E:RS XMH 0 ::i2 a::::i 
15 ,...ut;Oz 4048 2, .. , BBB 0 70 4631 21814 AOO TEMPl ~g<(uo 
14t ~!ll:r:O-11.1-Uzl-
13 o:~~<(: 

~t:o:a::o 
12 . ~~~~~ II. O~::iO::Q 

zo:!llll.lu 
10 Q,... 0 fuo t-o:I-

<Coo: u..Z 
9 ffi11.100< 19 o!llf-'.zll: 
8; iii ::i !! 0>-

z ;..:~ iiia:: 
7 s~~iffi 
6 Z~o: O:a_ 

- ~o ~(f) 
5 .: :::; w zo 

0 c5 II.II-
4 O:r; l-11.1 

h~~ 
3 ~ ~ ~!/) 

• 
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~ 
4099 2918 BBB I.) J5 47i,.o '!344 ERS Xl 

• a~ 'HOO 2l'+'+ 6BB ;J _30 q756 2959 LDL a1Goi 
'+101 2959 sea 0 82 1962 2162 TEQ 2F 

• 0 ... 102 2162 see l 25 9999 2705 L..0A2 9999 

< r< 'UOJ 27V5 aee 0 Jl 272" 272" CLL (I) 0 0.. 

:i • ~ ~ 41 O'+ 4!7.f:.4 asa 0 82 l12B 2555 TEQ &E~t Z ZI 

'U05 1128 see 1 65 9999 2905 STX2 9999 - <( 0.. 
0 0: ...I 
I.LI >-I.LI 41()6 :?.90, ~98 n 05 1"'11"1.nn """'""''' Ii"- 1 ovov ii- • ~Cl . "'""''-' .... ... .,, .... 
I~ i. ~ j 'H07 29it" 818 1 60 9998 2725 STA2 9998 JF Ir (fl -

0.. LL I '+108 2718 688 0 OG 0000 2725 1 !IRl ooou JF I o a.. 
l.Jl09 2725 8BB 1 JO 9997 2599 ) L0L2 9997 L+F it (fl 

l.Jl10 2,99 888 l 60 9997 2799 q STA2 9997 > 
0 4111 2799 aee 0 25 2907 2925 LOA RRRR 

4112 29C.5 888 0 J2 0400 1135 SHR Ol.600 • 4113 llJs tJBB 0 JS q72u 2776 e:RS xe 
4114 2776 t:IBB 0 05 OOOA 1981 LOX RA 
q.11~ 1981 ass Q 26 238LJ 23814 Cl.A • 4116 Zlb'4 aee 0 82 0987 1787 TE.a lF 
'H17 0987 eee 0 OG 0000 0391 IIR1 0000 
q.11e 0391 BBB Q 60 2916 1787 STA ZLINK lF I "119 1787 aae 0 29 0000 1328 1 t...0A1 0000 
'+120 1328 688 0 .35 oq35 1928 ERS xco 
q.121 1928 BBB 0 20 OOOB 1llS BUF' RL • '+122 l'J5 BBB 0 20 "756 2360 BUF BtGO' 
'+123 2)60 688 J 20 oooc 1.361.l SUF RX 
'+12.'+ llbl.1- 688 0 64 0000 2958 STA1 ooou SF • 4125 1962 688 0 29 0000 2128 2 l.DA1 0000 
4126 21l8 SBB 0 70 4392 2!J45 ~00 8?670 •EQ1' 

lt 
LH27 25"5 BBB 0 07 HHHH 21~9 •EOlt IIR HHHH 
'H28 214+9 BBB v 39 0000 2725 ERSl 0000 JB 
'+129 25"'6 aee 0 37 oqoo 2754 &E.Olt SHL 01.600 
'UlO 2754 BBB 0 .35 oo .. , 2328 ERS XM I 41J1 2.l4t8 aae 0 77 2328 2331 ATL 
~1J2 2.l,1 688 0 07 HHHH 19)5 I IR HHHti 

Oci LiJ o: 41Jl 19l5 BBB 0 .35 2907 .as2e ERS RRRR .1-LiJJ:LiJ I- z I- 0 41.)'4 2528 dBB v 82 2545 2531 TEQ -E:Ql. 0 < :r z 
z I- t ~ 

~1)5 25ll BBB 0 75 OOOB 2l36 SUB RL (fl z;: 0: 

t:l s ~ ~ 41J6 2l.J6 sea 0 60 q.2og 2961 STA TEMP.it • ffi~LiJO <{ LiJ u I-
'+137 29~1 888 0 70 'l62l 2976 ADD BIGO:> I- ffi ~ ~ 

~~w~ 41J8 2976 888 0 20 "301 2928 BUF 8IG90 n. z {/)Cl 

41)9 29"8 SB8 () 60 4631 2135 STA TEMPl u 0 ° <{ 
• F~a: <{:JLIJ 'H~O 2135 BBB 1 25 9997 2999 L0A2 9997 :::?=n.J: 

LiJ(l'.>-1-
"l141 2999 889 J Jl 2929 2929 CL.L I 0 Z 0: 

t-: ~ <{ ~ 
4142 294-9 aee J 50 2907 2530 STL RRRR I- - a: 

• ZLiJQO 
2C H~~ 'H43 25JO ttBB J 82 2335 2535 TEQ lF 
19 aa:~zo 4114 .. 2JJS BBB 0 07 0001 ,,,8 l lR 0001 o.f2L1Joz 

oo:r-~ 
4145 2J)8 688 0 70 4600 2954' AOD MEML 18 (fl z 1-1-LIJ 

-<tOc(o 
17. ~1->-0::z ~1£1.6 295" aes 0 60 2916 273() STA ZLINK zmoo 
16 11,~Zll..n. 4Ui7 27JO BBB 0 26 2535 2535 CL.A 1r: 0 :::> Q Ir:::> 

15 1-UtJOz 4148 25J5 aee 0 06 25la 2538 CL.X ~g<uo 
14t ~{/):roi= 

LiJ-Uz 
13. a:~:::>c(c( 

LiJ (fl irlr 
:rt:o: 0 

12. ~~~~~ 
II :t O~:::>lrQ 

Za:{f)LLIU 
10 Q 1-0~o 1-a:I-

9 ~ 0 ~IL,~ 
~~..:~ir a. iii=>a:o. 
z>~ iii& 

7 s ~ ~ ~ffi 
6 Z~o: Cl'.O.. 

5 t - ~ 0 ~(/) 
:::> LiJ zo 05 Lill-

4 0:r1-LIJ 
[;: ~~ 

3 ~ z ~Ul 

a 
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t 
"-149 25Ja dBB iJ 32 0'400 11tis SHP, 0'400 

~J~ 'HSO 17ij5 a ea J 20 4631 258) ~UF H'MPJ. 
'H51 2583 888 \) 77 2583 1786 4Tl 

.; f" q.152 17~6 aea 0 07 0001 01a9 IIP 0001 
(I) 0 a. q.lS' :;789 SBB J 70 '+600 2930 AOO MEHL. :i ,, ~~ 

'HS" 2930 aee j 60 41420 2572 STA TF'.MP,..> Z ZI 
&il55 2572 aea 70 1771.l 400 - <( a. .,,, OOOA ~A Cl Ir ...J 

LI.I & LI.I ~156 177U .'lC\R t:;I'\ COuC d.731 STL ooou !- ' c.: 0 

__ .,.. 
..,, ..,,,..., z. U.I < 14157 27.>1 888 0 25 ci62l 2575 L.OA fUGOS - a. ...J 

0::: Ul -
D. LL I 'f.158 2575 891 0 75 4209 29)1 SUB TEMP' 0 a. 

• 'f.159 29lt BBB 0 20 '1301 2755 BUF BIG90 
'l160 27S5 ass 0 60 4'631 2783 STA TEMP1 
'f.161 278) aae ..; 07 HHHH 1986 IIR HHHH 

• ~162 1986 dBB 0 )9 0000 2735 ERS1 0000 
4163 27J5 aee \J 32 0400 2S'4q. SHR 0400 
~16" Z5'tq. BBB 0 20 4631 298) BUF TEMPl 
4165 298) 888 0 77 2983 2186 ATL 

'.• 'l166 2Ul6 888 0 07 0002 0989 llR 0002 
'U67 0989 see 0 70 4600 2935 400 MEHL 
4168 29.JS aea J 60 4600 2952 STA MEHL. 

I '+169 29!>2 sea u 70 2955 OOOA ADD RA 
4170 29!>5 888 0 50 0000 2Sl6 STL 0000 
... 171 25J6 sea 0 25 4600 2560 L.OA MEHL • '4172 2,t>O aae 0 .30 1.tq20 2599 LOl.. TEMPJ "e 
4'17l 29~8 ass 1 OG 9999 44614 a IIRl 9999 EX1T1 
4174 2028 aae 1 29 0000 2736 AEQU LDA.3 0000 r. rur ... ., TWA'I' •• , h::lifl.I' rft Y ,.. ... 9A;, CONSTiU"T - ""'' , .... ""'" ' . ,,...., ' ..1VU"1'-"' r" f • it175 27'6 see J lO 1051 2936 LDL CONO • 
'H76 29'6 aaa 0 82 27:.SQ 2939 TEQ 1F JF 
.. 177 29)9 sea 0 30 21'l1 0528 ' L.OL 2F SEO 
~178 27J9 ees 1 25 9999 l,,, 1 LOA2 9999 
4179 ll-'7 see 0 70 qo91 2950 ADD KONl 
4180 29!>0 BBB 0 .30 1815 1937 LDL FOR9S 

' • •Hal 19J7 BBB 0 87 0940 .29:59 TGR )8 
"'182 09'tO aae v 60 2907 2141 STA RRRR 2F 
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0988 d88 J 00 0000 0000 
099J SBB 0 00 0000 0000 
o99a aee o oo 0000 0000 
o9o3 aes o oo 0000 0000 
09i3 ~Sd v 00 0000 0000 

••* OFF ** *** OFF •* 

*** OFF •* 

i100 aaa J os 0199 oeoo 
1701 dBB J 06 0900 0000 
1702 BBB U 05 8809 0000 
1703 BBB 0 02 9699 1000 
1104 ase o 06 oaoo 0000 

17()6 
1707 
1708 
1709 
1710 
1711 
1712 
171] 
1714 
1715 

1716 
1717 
1718 
1719 
174!0 
17a1 
1722 
172.J 
17.C.U 
1725 
17'6 

see o 06 
BBB 0 06 
BBB 0 05 
ees o 06 
BBB 0 05 
BBB 0 96 
asa o OJ 
aae o 06 
BBS 0 97 
BBB 0 04 

1588 
1599 
eeoe 
1588 
881~ 
8810 
9908 
1599 
8811 
9699 

t388 \) 05 9687 
aee o 06 1sa1 
BBB IJ 05 i815 
t1BB v 96 8716 
aee o o5 9817 
BBB o 06 1700 
BBB O 05 8817 
see cJ 98 1 700 
BBB u 05 9918 
aaa u 06 1aoo 
BBB O 05 8818 

1100 
1100 
0000 
1000 
1000 
0000 
0000 
1000 
0000 
1000 

1600 
1600 
8716 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

K00o2 

ROl88 
R0193 
R0198 
R0103 
Ft01S3 

R0191 

JOOOO 
J0001 
J0002 
J000) 
J000" 

J0006 
J0007 
J0008 
J0009 
J0010 
J0011 
J0012 
JOOlJ 
J001'4 
J0015 

J00l6 
J0017 
J0018 
J0019 
Jc020 
J0021 
JC.~022 
,Jo02J 
J002&l 
Jo025 
.J0026 

ZON 
ON 9004' 
ON 9001 
CON 00000 
CON 00000 
CON 00000 
CON 00000 
CON OOOOU 
OFF 9000 
OFF 9001 
OFF 9002 
ON 8001 
ON 8002 
ZON 
ON 9000 
ON 9001 
ON 9002. 

CON 05019 
CON 06090 
CON 05880 
CON 02969 
CON 06080 

CON 06158 
CON 06159 
CON 05880 
CON 06158 
CON 0~881 
CON 96881 
COM 03990 
CON 06159 
CON 97881 
CON 01.i.969 

CON 05968 
C0~1 06158 
CON 05881 
CON 96871 
CON 05981 
CON QA,170 
CON 05881 
CON 9817\J 
CON 0«;991 
CON 06180 
CON OJ'!;881 

00000 
00000 
00000 
00000 
00000 

90800 
00000 
90000 
9!000 
00000 

81100 
81100 
80000 
81000 
51000 
00000 
80000 
91000 
10000 
91000 

71600 
71600 
58716 
60000 
70000 
00000 
70'JOO 
00000 
eoooo 
00000 
80o00 

G INT~RPRETIVE CODES FO~ ~INARY CPERAllUN 
G Vl OP V2 OR V2 PO Vl• 
G KEYi S#SIMP~E VARIABLEtCONSTA~l,OR TEMP STOKE 
G A#REGISTER A I # INDEX REGISTER l 
G O#SuBSCRIPTEO VARIABLE 
G SS CLACC CHGl LOAl OP2 
G SA UZACC POl 
G SI CLACC IIR10 POl 
G SO CHG2 LOL2 ~OA! OPRL. 
G AS vZACC OP2 
G AA IMPOS!BL! CA:)! 
G AI uZACC ATL llRlO PORL 
G AO ~ZACC ATL LOA2 PORL 
G IS CLACC IIR10 OP2 
G IA uZACC ATL IIRlO OPRL 
G II CL4CC IIR10 AT~ OPRL 
G IO ~DL2 IIR10 OPRL 
G OS CHG3 LOAl 0P2 
G DA UZACC ATL LOAl OPRL 
G 01 ~OL1 IIR10 POR~ 
G 00 CHGij LOL2 ~DAl 
G INTERPRETIVE CODES FOR VARIOUS UNARY OP~ 
G MUL S ClACC LOL2 MUL1 SHL 
G MUL A UZACC ATL MUL1 SHL 
G MUL I CLACC IIRlO ATL MUL1 SHL 
G MUL O LDL2 MULl SHL 
G MUL~ S CLACC LOA2 AOSHL 
G MULt.. A UZACC AD.SHL. 
G MUL~ I CLACC IIRlO AOSHL 
G MUL~ 0 ~OA2 AOSHL 
G GET+ S CLACC LOA1 UNARY 
G GET+ A UZACC UNARY 
G GET+ t CLACC IIR10 UNARY 



:.~.,, . -----------------------------------~-----~-----~---

• '+'i J. 0 17it.7 888 J 99 1800 0000 J004'.7 CON 991av 00000 G GET+ D L..0A1 UNA~{Y 

Cl J ~ '4-911 17'8 aee 0 _05 8685 0000 JOOia COf\1 J5868 50000 G GET• i; CLACC CL.A sua 1 
1+912 17'-9 SBB \J 06 1586 aqoo .JG029 r:Or1 J6158 68«.+00 G GET- '\ UZACC AT~ CLA SUttR1.. 

• a: '+91) 17lO 888 J 05 8815 8684 JoOJO co~~ ;J588.\ 5868'4 G GET- t CL.~CC IltdO ATL CL.A SUB:~I... ( f < n o a. 1.1.914 17:.St 668 J 97 8684 0000 JoOll ~ON 9786i 40000 G GET- 0 L..DLl Ci...'\ SUBRL 
:) . ~ ~ ,..915 17:S2 t::tBB J 97 0000 0000 J0032 "'.'"0~1 97000 00000 G LoL S 1..0L1 NOTEICL..ACC NOT use.o HEKE• z z I: 

~916 17)) ti>BB J 06 1500 0000 JOOJJ Co"": 06150 00000 G LOL UZACC 
- <( a. 

A. ATL. ::l a: ..J 
II 1 ~ W "917 17)ij dB8 0 os 8815 0000 Joo3q ~0~1 QCJ881 !OQOO G LOL I CLACC l IRlO ATL. - • a: 0 z ILi < ll918 17'5 ass 0 97 0000 0000 J00.35 CON 97000 00000 G LOL 0 LDL.1 - 0.. ...J 
it: Ill -
II.. Ii.. I '4919 17J6 888 v 05 8681 2'JOO J0036 CON 0!5866 121400 G ABS S CLACC CL.A BUFl XlT 0 a. 

ii 14920 17)7 BBB 0 06 1586 8024 J0037 CON 06158 6802~ G ABS A UZACC ATL C~A BUFRL XlT 
4921 1738 BBB v 05 8824 0000 J00l8 CON 05882 140000 G ABS I CLACC l 1R10 XtT 
'i922 17l9 sea 0 97 8680 2400 J0039 CON 97868 021.JOO G ABS 0 L.0L1 CL.A BUFRL XlT 
q.923 16J6 BBB 0 94 0713 0000 CTRC CON 9l.f.071 )0000 G STL.1 TRACE L.IR3 I ~9~4 0801 iBB 0 13 0001 lOOO csua CON 13000 13000 G LIRJ ... L.IR3 L.E.FT SIDE 15 OPtRlGHT SIUE I~ PO 
4925 l0ll4 fJBB 0 9) 9109 2900 CJ45 CON 9)910 92900 G TGR5 TEQ43 - TGR l TEQ'f.5 
4926 0115 BBB 0 93 9108 lOOO C4#5 CON 93910 82000 G TGRS TEQUJ - TGR3~ • 4927 1615 aea u BJ 0009 2900 c )#'+ CON 8)000 92900 G TGR~4 • TGR) TEQ45 
£4.928 1613 BBB 0 91 0009 1000 C3#5 CON 91000 91000 G TEQ~3 - TEQ~' 
"929 1908 BBB 0 12 0001 2000 COP CON 12000 12000 G OPRt.x - OPRL.x • £4.930 G SUBROUTINE ENTRANCES.LEFTIOP RIGHTIPU 
'49)1 1000 ass 0 01 0600 1060 QOOOO CON 01060 01060 G && FAD FAO 
ij9)2 1001 aee 0 01 0700 1080 Q0001 CON 01070 01080 G -& RF SUB Fsua 

:1 "9J) 1002 f:SBB 0 01 0800 1070 Q0002 CON 01080 01070 G &- FSUB RF SUS 
~9)&i 1003 aea 0 01 0650 1065 00003 CON 01065 01065 G FAD- FAD• 
11011.-. 1 nn11 &:u:aci ('\ nt 0900 t nan "'"nnu 1'4f\'-I n t non n 1 r\On G Jt. Jl l:"MI II FMUL ..... ,.,,,.., .... ..,"'T 

_ .... _ 
,...,, ...,. ..... "'"' 1.a1v•v..,. ;,,vi-. ,,., .. v ...... ...,.,..,,..., ........ I t•'W'IWll 

~9J6 1005 BBB 0 01 1000 1100 00005 CON 01100 01100 G -& NFMUL NFMUL 
4937 1006 BBB 0 01 1000 1100 Q0006 CON 01100 01100 G &- NFMUL NFMUl. 
4'9J8 1007 BBB 0 01 0900 1090 Q0007 CON 01090 01090 G ..... FMUL.. FMUi. ;1 '+9J9 1008 888 0 01 1100 11)0 Q0008 CON 01110 011)0 G && FOIV RFOIV 
ij.9"0 10U9 see 0 01 1200 11~0 Q0009 CON 01120 OllQ.O G -& NFOIV NRFD\I 
'J9'+ 1 1010 BBB 0 01 1200 11qo Q0010 CON 01120 01140 G &- NFOIV NRFOV ll f.l.9&i2 1011 BBB 0 01 1100 1130 Q0011 CON 01110 011'0 G -- FOIV RFOIV 
~94J 1012 SBB 0 01 0200 1040 Q0012 CON 01020 0101'0 G && OIV ROIV 

0 ci ILi a: q9q~ 1013 aee 0 01 0300 1050 Q001) CON 010)0 01050 G -& NOIV NROIV .f-LJJJ:ILI f- z f- 0 £t.9q5 1014 888 0 01 0)00 1050 QOOlq CON 01030 01050 G &- NOIV NROIV O;:{ ::t: Z 
z f- t ~ 

ijrf 46 1015 BBB 0 01 0200 1040 Q0015 CON 01020 01oq.o G -- OIV ROIV Ill z ~a: 
ILis f- ::::i 

q,947 1016 888 0 02 0600 2100 00016 CON 02060 02100 G && PLL.. RPLL ILi a.Ill 

' ~ ~ ILi 0 1. <(ILIUf- 4'9ij.8 1017 dBB 0 02 0700 2120 Q00l7 CON 02070 02120 G -& PU .. 2 PL..L.7 1 a:>< f-ILllLllJ) 
z J: ILi 4949 1018 sea 0 02 0800 2110 00018 CON 02080 02110 G &- Pt.L) PL..L.6 ~ f- Lr.i ~ 
0.. z Ill(.!) 

'+950 1019 BBB 0 02 0900 2130 Q0019 cor-.1 02090 02130 G PL.L" PL.L.8 u 0 0 <( .... 
• ~i=~a: '+951 1020 aae 0 02 1~00 2180 00020 CON 02140 02180 G && PLX RPL.X ·i <::::ilLI 

::!;O..J: 
ILIQ:>-f-

~952 1oct1 BBB 0 02 1500 2200 Q0021 CON 02150 02200 G -& Pt..X2 PL..X7 J: 0 z a: 
t-: ~ <2 

l.J9S3 1022 aee 0 02 1600 2190 Q0022 CON 02160 02190 G &- PL.X3 PL..X6 f- - a: 
z ILi 0 0 

'ILl::t:1i..Z '+95~ 1023 BBB 0 02 1700 2210 Q002) CON 02170 02210 G -- PLXij. PL.XS 20, ::!Of-.< 

19 0a:~z 0 
~955 102.q aae 0 01 2500 1250 00021.J CON 01250 01250 G FLSQ FL.SQ 0-e_ILIQ~ 

0 0 J:-::!: 
'+956 10~5 ase 0 02 2200 2260 00025 CON 02220 02260 ('; &ISJ PXX RPXX 18 Ill z f- t- ILi 

-<O<Co 
17!. ~f->-0:::z ~957 1026 688 v 02 2300 2280 00026 CON 02230 02280 G -& PXX2 PXX7 · ~moo 

16 ~~~~~ 4+958 104'7 dBS v 02 :C:'+OO .;?270 QQ0..:;7 CON 022'40 02.l70 G &- PXX.} PXX6 
15 f-U00z ~959 10.lS BBB 0 02 2500 2290 Q0028 CON 02250 02290 G -- PXX4 PXXS !!:gci:uo !. ILi ::t:O-14,i u ~ u zt-

~ J: ::::i <C 
13 f- IJ) <a:: 

~ta:o:::o 
12 ~~~~~ 11rl 0 ~::::io:::o . za:lllWU 

0 f- 0 a. 
10 i=a:f-<llO 

<oa: 1i..Z 
9 ffilLIOo<C I olllt-=zO::: 
8 u;~a:Q>-

5~~~0::: 
7 u 0 ~ ~ffi 
6 z ~a: a:a. 

- ~ 0 ~(/) 

5;' 
::::i ILi z 0 
0 6 ILlf-

' 4 0 J: f-ILI 

fu~ ~~ 
3 a:~ ~Ill 

- . 



• 'tfi60 1029 ass v 01 2"00 1240 Q0029 CON 01240 012QO G FXSQ FXSQ 

t ~ ~ ij961 10JO aee v _70 0007 0000 00030 CON 70000 70000 G && AOO AOO 
4962 1031 BBB 0 75 0057 5000 Q0031 CON 75005 75000 ,.. 

-& SUB• SUB !JI 
. 0 4963 1032 SBB 0 75 0007 5005 Q00J2 CON 75000 75005 t; &- SUB sue-

< r< 't96" 10)3 888 0 10 0057 0005 Q00.33 CON 70005 70005 G -- AOO- ADD-II) 0 a. 

:) . ~ ~ 4965 10J4 BBB 0 01 0000 1000 Q00J4 CON 01000 01000 G && MUL. MUL z z :r: 
"966 10J5 BBB 0 01 0100 1010 ooo:ss 01010 - < a. CON 01010 G -& NMUL NMUl.. 0 rx: ...J 

Ill ~Ill 4967 10)6 ass 0 01 0100 1010 00036 CON 01010 01010 a !r- NMUt.. NMUI. I- • rx: c Z We( ij968 10J7 BBB 0 01 0000 1000 Q00J7 CON 01000 01000 G MUL MUI... ii: . ~ ::! --a. LL. :r: "'969 1038 i3BB 0 J5 000' 5000 Q00J8 CON 35000 35000 G ERS ERS 0 a. 

4970 10J9 aee o J5 0003 sooo QOOJ9 CON )5000 35000 G ~RS ERS • ij971 10'+0 dBB 0 lS 0003 5000 coo~o CON J5000 35000 G ERS ERS 
"'972 10'+1 tJBB 0 35 0003 sooo QQOij.1 CON 35000 35000 G ERS ERS q97::s 10""2 see o 20 0002 0000 Q00'+2 CON 20000 20000 G BUF BUF • ij97,. lO'+J BBB 0 20 0002 0000 QOOLl-J CON 20000 20000 G RUF BUF 
4975 104q SBB 0 20 0002 0000 000'+'4 CON 2ooou 20000 G BUF BUF 

• 4976 10'+5 ttBB v 20 0002 0000 Q00'+5 CON 20000 20000 G quF BUF 
'+977 1127 BBB 0 02 0300 2020 EXP CON 02030 02020 G EXP NEXP L.EFT SlOE IS FOO 
4978 0726 888 0 02 0500 2040 LN CON 02050 020"0 G LN NL..N RIGHT SIDE IS F(•X> 
4979 194'5 aee o OJ 0)00 J035 ATAN CON 0)030 03035 G A\TAN ATAN-• 4980 Q92.q t:SBB o 03 0200 J02S TAN CON 0:3020 03025 G TAN TAN-
'+981 2721 888 0 02 0000 2010 SQRT CON 02000 02010 G SQRT NSQRT 
"982 a1a3 SBB 0 OJ 0100 JOlO cos CON 03010 OJ010 s cos cos • ~9&J 2l2.2 d88 U Ol 0000 J005 SIN CON 03000 OlOOS G SIN SIN-
4984 2919 688 0 01 1600 1170 Ft.OTA CON 01160 01170 G FLT NFL.T 
'+985 1920 dBB U 01 2000 1210 FIXA CON 01200 01210 G FIX NFIX • 4986 056J 688 0 01 1500 1150 COMPL CON 01150 01150 G COMP COMP 
'+ya-7 12>2 e-ee v 04+ 1200 tU20 TftACf! CON Oti120 Of.t120 G TRACE T"AC!: 

• '+988 Ol'+3 BBB J 01 2700 1270 PAU!>F CON 01270 01270 G PAUSE PAUSE 
4989 07'+q 688 0 01 2800 1280 STOPF CON 01280 01280 G STOP STOP 
"990 1750 aee o 31 220, 5479 woooo ALF TEMP 
'+991 17!°>1 688 v 12 2226 J72S WOOOl AL..F FLPK• G NAMES OF LIBRARY PCKA{)E~ • '1992 17!>2 dBB U 1l 2225 772B IN0002 AL.F EXPK• 
~993 175) BBB 0 J2 112:5 9978 W0003 ALF TRIG• 

0 ci w rx: ~99"' 1751.f. BBB 0 11 2225 '4728 WOOOt.J AL.F EOPK• • 1-w:i:w I- z I- 0 499!> )0U9 BBB 0 01 't09q 5000 CON2 CON 01409 q5000 0 < :i: z 
z I- t:: ~ 

4996 1Jol 888 0 00 0050 0000 HEAO CON 00005 00000 (/) z := rx: 
wg 1- :J 

ij997 0773 BBB O FF FFFF FFFF WARN CON FFFFF FFFFF ~ 0.. (/) a (!)~WO < w u I- 4998 10!>0 SBB 0 99 4110 0000 TOOOO CON 99&411 00000 G 99 TARAil 1-ffi!:i(/) 
z :i: w q.999 10!11 BBB 0 02 'l-098 sooo T0001 CON 021409 85000 G CON ZERO ~I- w~ 
0.. z (/) \!) sooo 10!>2 BBB 0 82 4106 0000 T0002 CON 821.UO 60000 G 82 t;IN& iJ 0 0 < 

• ~f=h soo1 105] BBB 0 00 0000 0000 T0003 CON 00000 00000 G SENTINEL. 
< :J w 
~ 0.. :i: 

w rx: >-1-
5002 10!:>4 688 v aq. 4112 0000 T0004 CON 8U'411 20000 G 8tt aIN* :i: 0 z rx: 

r: ~ < ~ soo, 10!>5 r;BB 0 00 0000 0000 TOOO!.i CON 00000 00000 G SENTINEi.. I- - rx: 
• zwoo 

2C H~~ 500'* 1057 eee v 82 'Jl06 0000 T0007 CON 82410 60000 G 82 SIN& 
19 (3rx:~zo 5005 10!>8 888 0 02 4098 501"\0 T0008 CON 02qo9 85000 G FIW..EO lN g~~Q~ 
18 Ul Zl-r~ 5006 10!>9 BBB £J 99 '+109 0000 T0009 CON 9941u 90000 G 9Q TARA• • :r<O<o 
17 I- I->- 0:: z 5007 1000 aee o 02 '1.098 5000 T0010 CON 02'409 85000 G roN ZERO zmoo 
16 LL.~z a..o.. 5008 1061 see J 82 'lil06 0000 roo11 co1q a21u0 60000 G 82 dIN& 0 :J Q 0:: :J 
15 1-UtiOz 5009 1002 dBB 0 00 0000 0000 'r0012 COM 00000 0000\.l G SENTINEL. !!:8<Uo 
141 ~Ul:i:Cj: w-uz 
13 ~~~<~ 

:i: t:: rx: 0::0 

12 ~~~~~ 
II. O~:JO::Q 

z rx:(/)""u 
10 g ~ g~c 

<orx: u_Z 
9 ffi woo< I oUlf-'.zO:: 
8 iii~lrQ>-

5 ~~~a:: 
7 u 0 ~ ~ffi 
6 Z~rx:rx:a. 

sl - ~ o tew 
:J w z 0 
0 5 WI-

4 o :i: 1-w 
fu:= ~~ 

3 ''.2,; ?:VJ .. 



---~---------
- - - - - - - - - - - - - - - - --- - - ----- -

• :>010 lOC.) dBS J 70 0000 vOOO 1(1013 CON 70000 00000 G RIGHT PARE.N 

.[I a~ 5011 lO~ti eee J _73 '+ 111' 0000 T0014 CQJ,t 73411 '+OvOO G 13 stGN$ 
5012 1065 aea 0 00 0000 0000 TOO le ~o~, 00000 00000 G 5ENTt'\tEt... 

< f. 5013 1066 aae ·J 99 '+101 0000 T0016 co~ 9941'-J 10000 t; 99 SIGN• 
Ul 0 0.. 501" 1007 aee 0 00 0000 0000 T0017 ~Ot<.1 00000 00000 G .SENTINEL.. 
:) ' ~ ~ 5015 1068 aea v 99 4110 0000 T0018 r:o~, 99,,i,l l 00000 G 99 r ~vtA;t; z z :r 
- <{ 0.. 50lf> 10<>9 688 J 02 Ll-09A sooo T0019 ~ON 021"09 asooo G ~ON ZERO a ir .J 
ILi >- ILi $017 1070 aaa ,,,) 62 '+106 0000 T0020 C:ON 82•Hv 60000 G 82 EHN& I- . ~ c 
z • w < 5018 1071 a ea 0 01 '+096 5000 TQ021 CON 01409 65000 G CON l 
- " 0.. _J 
it: Ul -
0.. 11. :r 5019 1072 BBB 0 70 0000 0000 T0022 CON 70000 00000 G RIGHT PARENTHESIS 0 0.. 

• 5020 1073 888 0 00 0000 0000 T0023 CON 00000 00000 G SENTINEL. 
5021 10714 888 {J 78 4113 0000 To02" CON 78"11 JOOOO G 78 SIGNt 
502.2 1075 BBB 0 01 4096 5000 T0025 CON 01409 65000 G CONSTANT 1 

• 502' 1076 888 0 99 4161.f. 0000 T0026 CON 99416 40000 G 99 00$1 
502~ 1077 aae 0 00 0000 0000 Too21 CON 00000 00000 G SENTINEL. 
5025 1078 SBB 0 82 4106 0000 T0028 CON s2'+1u 60000 G 82 dlN& 

• 5026 1079 BBB 0 Jl 2005 1988 T0029 ALF ~AR G F lL..t..EO IN 
5027 1080 888 0 73 4157 0000 ToOJO CON 7)415 70000 G 7J OONT 1 
5028 1081 see 0 00 0000 0000 T0031 CON 00000 00000 G SENTINEL. 
50~9 1062 see 0 99 'H65 0000 T00J2 CON 99410 50000 G 99 102•1 • 50JO 1063 888 a 99 'HlO 0000 TOOJ3 CON 99ij11 00000 G 99 TAFtAI 
50.31 10S4 688 0 02 4098 5000 T00.34 CON 02'l09 85000 G CON ZERO 
5032 1085 BBB 0 82 •Uo6 0000 TOO JS CON 82410 60000 G 82 6IN& 

I 50)3 10fJ6 aee 0 01 4088 0000 T0036 CON 01408 80000 G *I* 
50J4 1067 ass 0 70 0000 0000 T00J7 CON 70000 00000 G RIGHT PAREN 
50.)S 1088 BBB 0 78 411:5 0000 T00.}8 CON 78411 30000 G 78 SIGN• • 50J6 1069 see 0 01 4088 0000 T00.39 CON 01qoe 80000 G *I* 50.)7 1090 888 v 99 ~·111' 0000 T0&40 CON 99411 70000 G 99 SIGN# 
5038 1091 a ea 0 01 4096 sooo T00'4-1 CON 01409 65000 G CON.STANT l • 50J9 1092 BBB 0 78 "'llJ 0000 T0042 CON 7SLJ1l 30000 G 78 .StGNt 
5040 1093 888 0 21 231:3 55:58 T0043 ALF L.ENTH G FIL.LED IN 
50,il 1091.1- dBB 0 78 4113 0000 T0044 CON 78411 30000 G 78 :tIGN' • 501.1-2 1095 888 0 01 4096 5000 T00'+5 CON 01ij09 65000 G CON 1 
5043 1096 aee 0 70 0000 0000 T00'4-6 CON 70000 00000 G RIGHT PAREN 

0 ci w II'.'. 504 .. ij2.t1 SBB 0 99 4101 0000 LPREN CON 991.JlO 10000 G 99 .StGN~ f- w r w 
• f-zf-C 5045 4J70 sea 0 99 Ll-129 0000 LABEL CON 99ij12 90000 G 99 &...ABL. o:;;:rz 

Zf- t ~ 504+6 0316 BBB u 82 'HO:S 0000 OBIN• CON a21uu 30000 G 82 tHN-Ul z;: II'.'. 
w 8 f- :::i 

5047 0972 BBB 0 75 '+118 0000 OBIN# CON 75'lll 80000 G 75 c.HNI# 
w 0.. Ul 
II'.'. z w 0 

.• ~LiiUf- 50f.l.8 09~2 BBB \,) 87 '+116 0000 OBN•• CON 87tU1 60000 G 87 SIN** I <{II'.'. X 
f- w w Ul 
Zr w 5049 26'tl BBB v 70 '+139 0000 OOIMts CON 70'41J 90000 G 70 OIMI !!! f-IJ.i ~ 
0.. z Ul ~ 

5050 2909 BBB J 70 ''156 0000 OEQU! CON 70415 60000 G 70 ti.OU~ u 0 ° <{ 
• ~t=h <( :::i w 5051 1'f.v6 aea 0 70 'HOB 0000 OIFI CON 70410 80000 G 70 IFM I ~ o.. r 

w II'.'. >-f- 5052 17'+3 688 0 99 '+151 0000 OWOIM CON 99415 10000 G 99 #OOlM r oz ir 
f-_ ~ <{ ~ 

505) 1915 6BB J 99 4111 0000 O• CON 991411 10000 G 99 SIGN* f- - II'.'. 
' z w 0 c 

20 I H~~ 505'4- t.J09J ass v 70 #127 0000 OOPO CON 7!""!#12 70000 G 70 OPO 
19 Bir~zc 5055 2l17 BBB ~ 84 4102 0000 OUN• CON 814lUJ 20000 G 84 UN• g~~Q~ 
18 UlZf-1-~ 5056 22'+1 t;BS v 70 'H2B 0000 OGO~ CON 7rt•U2 aoooo G 70 ..:JO~ -<{Oo(c 
17. ~f->-ll::z 5057 086q BBB J 70 4158 0000 OFCil CON 7~'1-15 80000 G 10 Ft~ J zmoo 
16 11.~ZQ.o.. 5058 2lv3 6BB '..J 70 '4140 ·JOOO OLPRN t\00 NORMX 0000 o:::iQo:::::i 
15 1-UtiOz 5059 1816 ti BB ;J 70 0538 0000 OARA* ADO AQA• OvOO !!:g<{uo 
14. ~UlrO-w-Uzl-
13 II'.'.~~<~ 

~tiro::o 
12 ~~~~& II. O~:::io::o 

zirUllLlu 
0 f- 0 Q. 

10 t= ir f-UlC 

9 ~O~u.~ ww 0 
• cllli-:zO:: 

8 ·. iii=: II'.'. Q>-
5 ~~~a:: 

7 ug~iffi 
s ~w~ffia. u o..Ul 
5 a 5~zo 

.! 0 Wf-
4. Or f-w 

~;: t~ 
3 ~~ ~~ 

a 



ii 

• 
• 

• 
• 
I 

----·--------~---------------------

5060 
5061 
5062 
506) 
~06 ... 
5065 
5066 
5067 
SU68 
5069 
5070 
5071 
5072 
507) 
507~ 
5075 
5076 
5077 

- 5078 
5079 
5080 
5081 
5082 
508] 
soaq 
5085 
5086 
50S-? 
5088 
5089 
5090 
5091 
5092 
509] 
509q 
5095 
5096 
5097 
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