R

22

.

- .B2

14
5
16
17
-18.
1%
Lk

L S

\35‘
57

i\Z&ﬁ

30
31

33
T
‘35 .

3%
C 40
41
42
43
- 44
45
&6
47
48
49
50
51

53
54
85
56
57
55;
59

&2
63

‘Dooooo00RR

DOOOVOONODODOOODOIA0OPOISCGOOODEDO0OW

0600

[ Yals a)

vwy

0000
0000

Q000
0000
0000
elele RN
0000
0001

bboz»

0002

0004
0005
0006 -
0007
0008
0009

56010

0011

0012
0013

0014
0015,

0016
0017

an1g
0019 .
Q020
0021
0025

D046
Qa7
Q048
D04

0080

0051
0052

0053

0054

0055
0056

0057
Qess
0059

0060

0061 -

—t O
-4

PNTR

LODOX

-LODOY

. DEFN

MSIZ

BUF

Lo

*A

*B

ASMBL

REORD

DEFN

reese ki
(S v k]

DEFN
DEFN
PEFN

LOCN
DEFN

BUN

DUN

T MRY &
.CLB

MNC &
1.8
CLA

L ADD -

D88

RZA ~

SPO

MPR 4

LFL2a

Q*Dv

 *Z

*D

" STORE
“LDB

L 453

LoB

DFL
Fa2s
188
sTR .
RRP
3UN
CNST
LOCN
LDB
MNC 5
LDR
CLA
ADD -
nEn
RZA
PO

MPS 4

£424
RUNMN
DFL
sTa
BOF

MRW &

N B

1
1400 ,
} THE:FURRUQGH ALGEBRAIC COMPI
JTERahxﬁh¢ MERNER» TROWD ER,'SPEROHI
- MAY 1% 196T
oUTpUT TAPF UNIT
QRQGPAM TAPE UNIT
PRINTER UNIT
&59
71
4959 S1ZE OF MEMORY
p , e
%
LoD
STORF
T : - TAPE LOADING ROUTINE
ST FOR FIRST PMASE
QeTe10 . : :
52 T
0 .
Re=ypl
C+ ' <
434 . SUM CHFCK NOMZIERD
T»10 . CAUSES TYPEGUT AND HALT
CLEC 099659 o
B PRESS START TG TRY AGAIN
A,._

#4+191191 FIVE TIMES
4000s4293= TEN 8LOCKS
*+ 19990 999 LOCATIONS PER %LOFK

B304

S
46 -

$SCHECK SUM FRRORSE

46

2+ READ LAST BLOCX INTQ THE
0sTo1 END OF MEMORY

LE {THIS HOLDS PATCHES AND
99 CORRECTIONSs IF ANY)
MS1/E=99 ‘

$a]4) SUM CHECK 1Ts TOD

D4

E=94
Ts1

"966990099669

D=
H~s11+5
B304
STACK

TAPE STORING ROUTINE,

C®4] REWRITES COMPILER FROM CORE

(BALGOL)
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SR

30
31

32

33

34
35
36
37
38

39
an
6y

L ¥
43

44

45
&6

47

48
49
50
51

54
55

57

58

59
60
&1
62

63 .

&4
&5
&6é
67

69

70
71
12
™

77
78
9

80

81
82
82
84
85

OOV DOOOIODACDOOVOLO OO

DO OO COTOO

OOOOOOOGOODQQ‘QOODOQOQO

v1

V2>
V3
Va
V5
Vé
V7
Vs
Ve

V10

V1l
VARR -

VIMAG

SW2
SWx
SW6
ALPHA
DELTA
FPILN
KLAPPA
PHI
D51
CHI
CHI3
OMEGA
FNSW
PARSW
TAG
X1
LAMDA
PI
10TA
OMCRN

AVATL
FUNS
op

ARAS
DIMS
EXEC
FV

MUL S
MODE
MULT

HLY
HLT
HLT
HLT -
HLT
HLT
HLT
HLT
HLT
HLT
HLT

F244

FR44
F24a

F244
FZ244
S LT

Fra4

F244

HLT
MLT
DFFN

CHLT

HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT

CHLT

HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
MLT

F424
F424
Fa2u
F424
Far4
Fa24
F&24
F4r4
Fa24

F&424

NORMAL)

0

0

o]

8]

O,

0

0

0

0 V=~OPERANDS ARE SET UD dY GENEWA:OR

0. AND USED . BY ASSEMBLER -

o

21eXONEO co&srhmr i

208 FONESQ CONSTANT 1,0

219 XZIFRO» 0 CONSTANT ©

209 F7ERDS O CONSTANT (a0

40 ALF #0 ‘

21sXTWOO COMSTANRT 2

209 FTWOO CONSTANT 240

MSIZE  LAST LOCATION USED FOR TARGET VART“HLES'FT .
0 CURRFNT V~0PFRAND ,
Vi=-1

SWITCHES SET 8Y TRANSLATOR

o} PROCESSING SCALE FACTOR

0 DECIMAL POINT SENSED TN CONSTANT

0 WE MIGHT WANT IM“LTFw MU TIPL!CATION

1 CONTRQOL QF ITERATION LIS

0 CONTROLS wHAT T3 DO AT “fﬂ? SEMICOLON
o] NUMBEDR OF FYTERNAL THINGS

0 FMPTY SUDSCRIPTS HAVE APPFARED

0 IGNORE NEXT LEFRT FARENTHEST S

G NEXT FORWARD RTFERENCFE 1S ITNCREMENTED
0 MONTITOR LARFLS IH CURRENT PROGRAVM

O MONITOR LABTLS OUTSIDE OF DPROCEDURES.

9 FOR MODE IN ASSIGNMENT GFHFRATOR

e pPOCFS“I”C FUNCTION DECLARATION

O PROCESSING PROCEDURE OR CUNCTIOHN BARAMETER S
o IDE\:IrI R T2 A LAREL

0 LAST INSTRUSTION AnaEMaLeDd WAS 7LT10

G OTHERW SE HASL APPEARED 10 SITHER IF CAGE
0 PUT FORWARD REFERENZE OPERATORS ON SXEC STACK
0 ARRAY NOT YET DECLARFR

0 IGMNORE MNEXT SEMICOLON

STACKS IN ASSOCIAT VI MEMORY

0000+ G0 TREEN-UP LOCATIONS

FUNS 00 COMTROL OF PROCEDUREZFUNCTION CALLS
OPs0s OPERATORS WAITING TO pZ USED
ARAS D80 INCRENMENT WORDY FOP ARRAY
DIMS«Ge0 ARRAY DIMENSICONG

FEXEraDl FORWARD REFERFENCES T FQR LOOP
FVeael FOR VARTIARLE

ML S 00 DIVMENSTONS

MODE 3 Do NRMMD  MODE TRANSLATOR IS InN {INITTALLY
MULT+Cel MULS LTACK BACKWARDS
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u:w<»=»uawtnu>us»&»t»uamxnU)m\skuuawx»uouxéami»uqua»uJu:u)wanusmnnuawsxrgns

.01

L4

86
87

89

90
7

92
93

95

98
20

“Z

03

04 -

05
06
07
08
09

10

11

12

13

15
16
17
18
19
20
21
2?2

23

24
25
26
27
28
29
30
31
32
33
Y
35
36
37
33
39
40

~

D000 O0OO 0O COD0VLOIOOOROCONOROTODAODIDIDIODDQ

coooocoBOCO

ozal

cz282

0283

0284
Cz8s
0286

0287

-

0288
0289

0290

0291
0291

0292
£293

0294
0295

0296

0707
0298
0299
0200
0301
03C2
0303

0304

0305
03906
2307

©R08

0309
0310

0211
0312

0313

0314
0315
0316
{317
¢31n
0312

0320

0321
0322
0323
G324
G328
0326
3327
0328

0329

0330

0331

0332

OPRND
PARFF
PR1

PR3

RV

SAVET:

SETUP

TEMD S

Xve
pUMARS

5PTA8

CRA
CRB

CRC
DOt
RPAR

- CRD
CRE

CRF
CRG
TRH -
PLUS

Rt

CRY
SMCLN
EXPN

CRK
TTEMP Y

CRM
CRN

lal >34 )
LRV

- HYPH

s50LD

- CRP
CROMA

LPAR
crR@
CRR
crT
cRU

4'CQV

CRW
CRX -
SRST
CRY
CRZ
TEMP3Z
RREF
TOP
CWEND
CWNDX
CWARD

Fa24
F&24
Fazy
Fu24
Fa2k

F424

F&24
Faza
FA24

Fa24

DEFN
F2a47?

- F2441

F2h4az
F2440
FPa40d

F2641

F2643
F2ui
F2447

F24472

F2440
Fre43
Foaa2
FR446
F2441
F2443

CNST

F2463
F2441
Fa441
F2443
F2440
F2443
Fo446
F2640
F2443
Fraal
F2447
Foa4?

F2440

F2443
F2443
Freas
Frbaug
F244?2
F24472
CNST

Fz2a445
CNST

F2&486
F2446
Fa46

OPRMD s 090
PAREF 200
Pk3e0+0
PrR3+0s0
RVs(s0
SAVET 200
SETUR Q0
TEMPL 300
XVPe090

DUMPSs G0

st
TesCRA»]
0leGCRP 9]
COsGCRC 1L
17004841
00 C0O003
419GCRDs1.
00 GCRE T
0D GCRF s T
00+ GCRGr
009 GCRHs 1
1000004
O0DsGCRT 1
DOYGCRJe
OCeSEMT S5
149GEXPNs 1
DOsGCRKe1
9 :
Q0 sGCRMe 1
QO GIRNs
412GCRD.1
T4 e GHYPH L
110002491
QO0eGCRP 1
DOSCOMMANE
00e00004«2
OCsGCROe
LOOGCRE 1
DO0sGRCR51
00¢GTRTel
OO0 RCRUS 1
Q09 GCRVe 1
00+GCRWs 1
OCeGCRKe 1
OO« FQUL »5
O0»GCRY 1
DOWGCRT o1
0
00+00D0s1
0

COsENMYe ]
D0 NDXMD s &
00 #ARDEZ !

DPERANDS WAITIMG TO BE USED
REFERCNCE TO PRCOCENURE PARAMETERS
PREFIXES QUISIDE OF PROCEDURES
CURRENT PREFIXES

FOR VARIABLFE (BACKWARDS)

TEMP STORAGE CFLLS 3AVED

REFERFNCE TO A PROCERURE PARAMETER
TeEMPp CTORAGE CELLS AVATLARLE

ARRAYS IN MULTIPLE INDEXING

LEVELS WHERE DUMP CARD APPEZARS

TABLE OF OPERATION SYMBOLS
00 INPUT OR QUTPUT

01 EQUAL ,

G2 FUNCTION CALL COMMA
03 ¢ MULTIPLICATION

D4 ) RIGHT PARFENTHESIS

05 MOD COMMA .

05 £ THER

07 ARRAY DECLARATION
08 ARRAY DECLARATION
00 SWITCH

10 + ADDITION

11 TNPUT OR QUTPUT
12 INPUT LAREL COMMA
11 $ SEMICOLON

14 * EXPONEMTIATION

- 1% QUTPUT LAREL COMMA

NOT USED
17 MONITOR
16 PARAMETRIC ARRAY
19 FUNCTION CALL
20 = NFGATION
21 7 DIVISION
22 PROCCDURE
23 ¢ COMMA
26 | LEFT PARENIHFESTS
28 PROCEDURE
26 ARRAY

27 SURROUTING

28 GD 7O

20 UNTIL

30 SEGMENT

31 OTHERWISF

32 FOR

32 m ASSIGONMEMNT

3G FTHA

3% 57T0P
NOT USED

37 BACKVWARD REFERENCET
NCT USED

39 END

40 ARRAY CALL

41 ARRAY DECLARATION
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R R S TR R R P R F T RPN TRV URFONVOR T

W W LY WD W WD LW LD LD G LD LD LY YW W W

41
42
4%

45

47

4R
49

50 .
51

54
55
56
57

59
60
61

82

63

6!‘
65"
66

&7
68

69

70

71

T2

73
T4

77
78
79

80

g1
82

83

84
85
86
87
88
B9
90

91

92

93
94
95
96

OO0 TOOOOHAD

-

COOOCODOODOOCCOOOCOOOO

DOOOLOOSOCDOVODCOVOSOO

0333
0334
0335
0336
0337
0338
0339
0as0
0341
0342

0343

0344
0345
Q346
0346

10347
10348
0349

0350

-0351

0352

0383
0354
0355

03256
0357
0358
0359
0360
0361
0362
0363

0364
0365
0367
£368
0369
0270
(371
0372
0374
0378
0376
0377
0878
0379
0380
0381
382
0383
0385
0386

CHAEMP

. CWLAR
CCHAPM

CWCLN
gOR
OPIF
RGEQ
RLEQ
OPMAX

OPMIN
“CROY

ARAMD
ARFMD
DCLMD
INTMD
FLTMD
“ORMD

FRMMD

FUNMD

- TNNMD

MAXMD
MINMD
MODMD
NDXMD
NRMMD
O!H‘1

PRCMD
SWMD.

“FNCMD

LABMND
EXTMD
MEMMD
suRGN
UNTGN
INPGN
RFETGN

IFGN

-1MPGN

ORGN
GOGN
QUTGN

FITGN

F2446
E24AE
F2a46
F2446
F2440
F24472
F2448
C2447
F2440
F2440

F2443

F244
F244
DEFN
F244
F244
F2as
F2449

F244
F2449

F2&4
F244 .
F244
F244
F2441
F2s49
F2n4
F244
F44
FR443
F2449

Fa47T

Fa246

CNST
Fa246
GNST
Fa246
CNST
F&246
CNST
Fa246
CNST
Faza0
CNST
ca246
CNST
F&246
CNST
F4246
CNST
Fa246
CNST

223GCIROY» 1

O DRCCHM

QOyEMPTY 5
O0sLARMD &
O0s ARAPMa ]
QO+ FUNMD G
22#02032 91
COGIFe]
010u9*401
OO!O]OO;I
00+011701

0 9ARACM g ARRAY

OsARFCMIARFCM

*

DeDCLCM INTG
DsDCLCMSFLIG
1sFORCMFOR
Do FRMCM 9 FRMT
Os FUNCM e COLON
19PUTCMe INPUT
Qs MAXCM s NORM

0 sMINCM SNORM

02 MODCM sNORM

OeNDXCMa TNDEX

104090
1ePUTCMOQUTET
PROCD
Ds SWCMeSYTIH
Qs PRCCMFUNC
OsLAPCMsLARFL
1 9 FRMCMYEXTRA

19 ARACM e MEMST

7001209SUBR
$SUBROUTINES
70012 0sUNTIL
SUNTILS
TOQ4 s O INNMD
SINPUTS
T0Q1sCeRETHN
SRETURNS
769109 IF
$IFS
700142081209
SIMPLS
TO01+0s0OR
$0RS
7001s0sG0
$GO3

7004 CeOUTMD
TOUTPUTS
T001sCoFTHR
SEITHERS

42 EMPTY SURSCRIPT

43 LABEL IN DECLARATION
44 ARRAY PARAMETER

45 FUNCTIONIPROCEDURE CALL.
48 BOOLEAN OR

&7 1F

48 GEQ

£ LEQ

50 MAX

51 MTN
52 TRACE

VARIOUS MODES

ARRAY DECLARATION MODE

ARRAY~FILL MODF

TYPE DECLARATION MODES

INTEGER DECLARATION MODE

FLOATING DECLARATION MODE ,

FOR MODFE (PROCESSING ITERATION

FORMAT DECLARATION MCDE

FUNCTION MODE (SETTING UP PAPAMETER%)

INPUT DECLARATION MODE

MEX MODE

MIN MODF

MOD MODE .

IRDEX MODE (PROSCSING SUBSCRIPTS)

NORMAL MODE

OUTRPUT 3Fr AR
Q(\r{ne'r ’:‘ C
IWITCH woof

FU“C*!Oh DECLARATICN M"

fISTy

ATION MODE
ARATION MODE

LAGEL MODE (GQUTSIDRE OF T~)erQVAT MO“EC}
EATERNAL MODE

TRACE MODT

RESERVED WORDS

(PO A SLA 4 ON THESE CODES

TO GET TRHEIR TRUL ZiIGNIFICANCE)
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9388
G3es
0391
0392
0394
0395
0396

Nan<
2T

0399
0400

0401

NADD
(AL AN

0403
0404
0406
C407
Cg00
Cqi0
0411
0412
0414
0415
Q416
0417
Cal9
0420
0421

0422

Caza
0425
C427
0428
3429
04130
0431
0432
0432
0434
04836
0437
C439
0440
G461
Ch4?
0443
Ohtd
Cage
G447
0449
0450
Last
0452
0453
0454
245%

BOOGN
CCﬂéN
LEQGN
FORMG

MINGN

'NFQGN

FLOGN
INTGN
FORGN

PROGN

MAXGN

FINGHN
PCSOGN
SEGGN

VEGN

ENTGMN

GTRGN
ARRGN
OTHGN
FUNGM
NOTGH
LSSGN
MONGN
SWIGN
STOGN
FIXGN
CSEG

GNARR
ANDGN

Fa246
CNST
Fa246
CNST

£424 8
CNST

Fa246

fal s 5ot
W RN

Fazae

CNST
F4zas

CNST
Fa24as
CNST
F&4246
CNST
Fa246
CNST
Faz2a6
CHST
Faas
CNST -
Fa24§
CNS5ST
F4z242
CNST
Fa246
CNST
Faz4é
CNST
F4a246
CNST
Fa2a8
CRST
F4246
CNST
F4244
CNST
F4246
CNST
F&a242
CNST
Faz48
CNST
Fa246
CNST
F4az2ub
CNST
Fa246
CNST
F244
F244
F244
F&4240
CNST

7004909 INTMD
$BOOLEANS
7001 509 COMNT
SCOMMENTS
7001401512
SLEQS
7004 »0 ¢ FRMMD
SEORMATS
75049 G yMIRNMD
SMINS
70013016

SNEQS

70049 CoyFLTHMD
SFLOATINGS
7004+ 09 INTHMD
SINTEGERS
TOC4s Qs FORMD
TFORS - '
70049 yPRCMD
$PROCEDURES
T404H 90 e MAXMD
sMAXD
700190 INSH
SFINISHS
T4019419GPCS
EPCS5S
TO01 s G SOMT
SSEGMENTS
TO01 s UeOVRLY
SOVERLAYS
TFO0190eFNTER
$ENTERS
7001901918
$GTRS
7004 809 ARAMD
TARRAYS
700590 s WISE
SOTHERWI&FS
T0049 Qs FNCMD
SFUNCTIONS
7001+24¢GBNOT
ENOTS
T00101930
BLELS
7001909 MONT
BMONI TORS
7006909 SWMD
ESWITCHS
70019209570F
$STOPS
06sFIXe0d
149SEGGNSO
10 ARRGN O
70019238200
SANDS
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52
53
54
%5
57
58

g0
-

60

81

64
&5
66
67
68
69
70
71
72
73
T4
75
76

~

78
79
80

81
. ¥4
a3
84
as
86
87
88
89
90
91
92
93
94
95
96
97
98
99
00
01
02
03
04
05
06
67

COoOVOOOOUaO

oNeNollelaNeoNoNes NFoReEsNoNeNoNoRsNaolsRoloNoNalsRolsRolofeNe JoloNeRe Be e Rello s NeleRo oo

0458
Cas7
0459
0460

0461

0462
0463
4sh

0465

0466 -

Ca68

0469

Q470
0871
0472
Ca4T3
D474
0475
0475
0477
0478
0479
048C
0481
0asg?
Q483
C484
0485
0486
0487
0488
0489
0490
0491
a9
0492
0894
0495
0496
0497
0498
0499
0500
0501
0502
05072
0504
0505
0506
0507
0508
0509
05190
0511

TABSC

F&4246

CRST

Fa2ae
CMST
F4246
CNST

 F4246

CNST

F2846

F4248
Fazas

‘Fu24m

Fazas
Faz248
F&z248
Fazassg
Fazausg
Fa48
Faz24p
Fa248
FLZ24R
Fazag
Fa24i
F4az248

Fa249

F&4248
F4248
F4248
F&248
F4248
F4248
Fa248
F4248
Fh2u48
F4248
Fa248
F4248
Fu248
F&248
Fu248
F4248
F4248
F4248
Foa4

Fa268
Fa248
F2a4

Fa242
Fa24p
F4248
F&248
F244

Fa248

700440 9EXTMD
SEXTERNALS

7004008 FLTMD

BREAL §
700.1 2 0 DUMP
SDUMP S
7004 s Qs MEMMD
STRACES
73019550
$STATEMENTS-

88824 309R1
83881930sR1

'8888+20sR3
8888930sR2

B88E8+30eR1T
8888+ 30sR3
B8388+309R3

8888230sR3

88884+30sR11
888839 304R3K
B888»30sR4L
88RBs30eR5
BEBBs309RE
888RB9209R1G
8888930+R20
BBBEB+2CHRE
8388s30sR6
8888+30sR22
3888%30sR13
8888+309R6
8388930+RTP
8888+30sR21
88859309R8
8888930yR10
83888320sR8
R8889320sRA
BERB8+30eR8
38884¢30+R8
828E+30sR12
8§888+4304R8
8888930 4R7
88883 209R272
8888930 sR2%
88889 30sR8
14 s COMGNs O
88889 309R26
R888+30sR25
069LEQGNSC
BBR8s20sR8
8888930sR9
8888330¢R7
8388+ 30sR2Z2
C&sNEQGN O
8888»309R3

THERE ARF MORE REGERVED WORD CODES
SCATTERED THROUGH TARSC

AA
AN
A)
Al
A
A%
As
A¥

A-

AP

NA
NN
N}
N(
N,
N9
Ns
N
N
NP
1A
N
)
3 (
Je
IR
| K
)*
)=
VP
(A
(N
()
(¢
(e
(%
(s
{ ¥
{ =
{P
oA
oN
o)

H
[ IR}

TABLE OF ADMISSIBLE
CHARACTER PAIRS AND
CORRESPONDING R~ROUTINFS
IN SCANNER

A=ALPHA
N=NUMEBER
P=PLUSsDIVIDEsOR EQUALS

ILLEGAL

ILLEGAL

ILLEGAL
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08
09
16
11
12

13

1%
i5
16
17
18
19
20
21
22
>3
24
25
26
27

29

31
32
33

‘34
35

36
37
38

39

4
&

41
42
43
44
45
46
&7
48
49
56
51
52
53
54
55

57

58

60
561
62

wNoNeNoloNeFoRoRoloNoloRoNoNoRsNoNoRoNol-NoRe NN NoNoNoslsRoRuNoNoNoNaNoNoloRolo o NolvNuN o FoloNosNoNs N Nl ool

0512
0513
0514
0515
89516
0517
0518
0519
0520
0521
0522
0523
0524
0525
05826

0527

528
0529
0530
0531
0532
0533
0534
06535
N536
0537
0538
0533
0540
0541
0542
0543
0544
0545
0546
0547

0548 -

2549
550
0551
0552
0553
0554
0555
05%6
0557
0558
0559
0560
0561
0562
0563
0564
0565
0566

SIGGN

EQIGN

TOGN

BEGGN

ENDGN

ABSGN

GEOGHN

MODGN

EQLGN

F244
F244
F244
F244
F&248
Faz248
F4248
F&a248
F42468
F&4248
F244

F4248

F4242
CNST

Fa248
F&248
F4z748
4208
Faz48
FaZag
F4240
CNST

F&748
F244

Fazaes
Faz2iug
Fa248

F4247

Fraq]

Fa248

Fa246.

CNST
Fa240
CNST
F4248
F&248
Fa248
F4248
F244
Fazir
FaZas
CNST
FOh2472
CNST
F&4248
CNST
F4az24¢8
F&4248
Fza4n
Fa248
Fa246
CNST
FA4zZ4R
CNST
F4248
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CSIGN-OF Osls OR 3ee-

ADDRFSS 1T [S TO BE REPLACED 3Y

t
AND

IF VIIY IS aN

ARRAY WE MUST ALSO COMPUTE
ITS SUBSCRIPT AND LOAD R

SIGN CF lees DOHT RELFEASE
TEMPORARY STORAGE CFLL ,

IF ¥{I}) 1S AN ARRAY DONT RELEASE
THE ITNCREMENT WORD

SIGN OF 2ee THIS IS A PSEUDO-OP.
WE GFT READY TO €ALTULATE V(I
BUT DONT ACTUALLY FINISH

< OF 4ee

) oI Ut
SIGH OF Ba4

STGN OF Gas
TO LOCATION

T8

SIGN OF
15 PUT
SIGN OF Qs

ADDRESS IS ARSOLUTE
SAMEs B=MODIFIED

ADDRESS I35 RELATIVE

OR 96

S 15 BLANKED OUT

8se FORWARD REFERENCE
ON S7TACK

S5AMEs INCREMENTED
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SLT10
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LDRV]
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NDXV1
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ACHL2
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ADDX ]
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RSAFN
BEAFP
BUNFR
STPA
RUNA
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LDRVQ
cSUVea
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T
75 .
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77
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87
§3

z
ahs!
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87
e
89
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9l
92
93
94
o5
96
97
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MACRO-0OPERATICN TABLES

V1
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A
A—
A—
v
v

V2 RESULT

Vo X ADDV?2
Ve X 5Unpv?
V X« SUavy
Ve~ X~ ADDV?
A X ADDV1
A= X= 5URV1

X=FIXED

F=FLOATING

A=IN ACCUMULATOR
V=NOT IN ACCUMULATOK
~=NEGATED
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CNST
CNST
CNST
CNST
CNST
CNST
CNST

CHNST
CNST

CHNST
CNST
CNST
CNST
CNET
CNST
CNST
CNST

_CNST
CNST

CNST
CNST
CNST

© CNST
"CNST

CNST
CNST
CNST
CNST
CNST
CNRST
CNST
CNST
CNST

CNST
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CNST
CNST

"CNST

CNST
CNST

€CNST

CNST
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62781020000
52680010000
53207268001
53306278002
62681010000
501278C02CC
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50627800200
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52781020000
53207268101

53206278102

62780020000
52681010000
53307268101
53306278102
62680010000
50127810200
50726810100
50627810200
60127810200

12900000000
12800C00000
10129000000
17991020000
17851010000
10278910100
10915650000
10815650000
10109156500
12782030000

17883910100

10127820300

14872440300
14872440300
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14782000000

o ® 0 o 0 o 00

MAX
MAX
MAX

MAX

MAX
MAX
MAX
MAX
MAX
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MAX
MAX
MIN
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MIN
MIN
MIN
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MIN
MIN
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EQV
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EQL
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F= FMUV2

FMUV 2
FMUV1
FMUV1

- FMUV L

FMUV 1
CADV 2

CHUVZ

cBUvz

CFAYZ
STAT1
STAT:
CFAV2
CFAVL
S5TAT?
STAT?
CFAV1
CABV
CSUV 2
CSUvi
CADV
CFavZ
STAT
STATL
CFAV2
CFAVi
STAT?2
STaAT2
CFAV
CADV1
cauv?
CcSuUvi
CADV1

EXTVZ
EXTV1
CADV]
NDXV2
NDXV1
NDXV]
ADDVZ
APDV1
CADV1
CFAVZ
NDXV1
CADV1

BZAL3
RZAL3Z
BZAL?Z
BZALZ

FMUV 1
EMUY ]

EMUV ]

FMUVY

BCHL 2
C3UY2
CSUV1
BCLL?Z
BCHLZ
CSUvV?2
cSUV)
RCLL2
CFAY2
CFAV1
CFAV2
CFAV?2
BCLL?2
CSUV?2
CS5UV1
3CHL2
BCLL?2
CHUvV2
CoUVl
BCHL 2
CFAV?2
CFAV]
GFAV2
CFAV2

FXTV2
B1AL?
B1AL2
B1AL2
susx1
SUBX 1
ADDV2
BCUL2
ADDX1
CEAV2

CLA
cLA
BUNFR
BUNFR

CADVZ
CFAV]

CFAV2:

CADV2

CADVY

CFAV1
CFAV2
CADV1
BCHL2Z
3CHLZ
BCHL2
BCHL

CADV2
CFAV]
CFAVZ
CADV2

CADV1

CFAV1
CFAVY?2
CADV1
BCLL?
SCLL2
BCLL2
BCLLZ

CADV2
CADV]
CADV1
LSAQ

L3A0

SUBX1
CADX1
BEI1ALZ
pCcUL2

RUNL2
BRUNL2Z

BCRL2
BCHLZ

BCHL?2
BCHLZ2

CADV2
CADV1
CADV2
CADV2

BCLL2

BCLL2

BCLL2
BCLL?2
CADV?2
CADV1

CADY2
CADV2

LSAO

CADV1
CADX1

CADX1
CADX1

CADV]
CADV?2

CADV1
CADV?

CADV1

CADV2

CADV1
CADV2
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37
38
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0778

0779 -

0780

0781
c782

0783
0784
G785
0786

©787

t788
0789

+ 0790

0791
0797
C793
0794
0795
796
0797
0798
0799
6800
0801
0802
0802
0804
0805
0806

0807

0808
0gCa

081¢
08190
0810
0813
0812
0813

0814

0815
0816
0817

0818 .

819
08290
0821

- 0822

08232
0824
0825
¢B26
0827
0828
0829
08130

CNST

CNST
CNST’

" CNST

COMp

TEMP2

CNST
CNST
CNST
CNST
CNST

CNST

CNST
CNST

CCNST

CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST

CCNST

CNST
CNST
CNST
CNST
CNST
CNST
CNST

DEFN
LOCN
CNST
CNST
CNST
CNST
CHST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST
CNST

18500000000 EQL UN BZAFR

185000000060 EQL =~ UN BZAFR

14703000000 NEQ () RZAL2 CADX1

14703000000 NEQ = () 3ZAL2 CADX1

18600000000 NFQ IF RZAFR :

18500000000 NEQ = IF BZAFR

14788000000 NEQ UN  BZAL2 BUNFR

14788000000 NEQ = UN RZAL2 RUNFR

14945724403 LEQ {3 BZAL4 BMAL3 CLA RUNL2 CADX1
169457244603 L£Q = () -BZAL4-BPAL3 CLA BUNL2 CADXL
14727000000 LEQ IF BZAL2 BPAFR T
14786000000 LEQ =~ iF RZALZ BMAFR

18586000000 LEQ UN RZAFR BMAFR

18587000000 LEQ = UN  BZAFR RPAFR :
14945034472 GTR" {) BZAL4 "BMAL3 CADX1 BUNLZ CLA
14946034472 GTR = () BZAL4 BPAL3 CADX1 BUNL2 CLA
18586000000 GTR 17 NZAFR BMAFR

18587000000 GTR = IF RZAFR B8PAFR

14787000000 GTR U RZAL2 BPAFR

14786000000 GTR =~ UN  BZAL2 BMAFR.

14946724403 GEQ () RZAL4 BPAL3 CLA RUNL2 CADX)
149645726403 GEQ = () BZAL4 BMAL3 CLA BUNL2 CADX1
14786000000 GFEQ IF 3ZAL2 BMAFR

14787000000 GEQ =~ IF 4ZAL2 BPAFR

1858700000C GEQ N Z3ZAFR BPAFR

18636000000 GEQ = UN BZAFR BMAFR

14946034472 LSS () BZAL4 3BPAL3 CADX1 BUNL2 CLA
14945034472 LSS = () B7AL&4 BMAL3Z CADX1 RUNL2 CLA
18587000000 LSS IF BZAFR BPAFR

19586000000 LSS = [F BZAFR BMAFR

1478600000C LSS UN RZALZ2 BMAFR

1476700000C LS5 = UN BZALZ2 RPAFR

*-2 IJ=PAIRS FOR ARITH GENERATOR _

* V1 V2 X=FIX F=FLT A=ACC V=0PRND C=CONST
3000000060 XA - XV \ .
1133000000 XA FV

26300600000 XA XC

1126320000 XA FC

0000000000 { IMPOSSIBLE CASF)

7284007200 {1MPOSSIBLE CASE)

1224213400 FA XV

3300000000 FA FV  I=1 OR I=24a

2623230000 FA XC  J=1 FLOAT V(1)

2633000000 FA FC J=2 STORE VII) IN TEMP
3100000000 XV XA J=3 FLOAT CONSTANT V(1)
27214113300 XV FA  J=4 BRING VI(I) INTO A REGISTER
32000000200 AV XV J=5 CALC CONST OP CONSTS I=TYPE
1411330000 XV FV  J=6 CHECK IF V{I)=SPECIAL CONST
2622000000 XV  XC

1411263300 XV FC

2134000000 FV XA I=3a0

3400000000 FV FA J=0 V1 IS IN As FIXED
24213240000 FV XV J=1 V2 IS IN As FIXED
3500000000 FV FV J=2 NEITHER IN Ay FIXED
2623350000 FV  XC. J=3 ¥1 IS IN AsFLOATING



o
[

Q B e
< . :

o 0 MDD DD

41
42
43
4

45

46
47

48

80
51

52

.53

58

59
60
61.

62
&3

&4

85
67

638
&3

70

T1
72
73

75
6
77
78

80

- 81

83
84
85
86
87
a8
89
9N
91

93
04

DODVCODOOULOAODLCDONOCOOLITOO0OLOODOOROoO0O

f=Rele Kool Ru e Ne NN Xl

0831
0832
0833
0834
0835

2836

6837

8):42%

R v =

0839 -
0840

0gsl
0842
0843

0844
0845

0846

0847

0848

0849
0850

085%

0852
0853
0854

0854

0855
08t6
0857
0858
0859
0860

- 0861

0862
0Be3
0864
0865
0866
0867
0868
0869
0870
0871
0g72
0R73
0874
N875
0876
0877
0878
c87e

STAN
SCN10C
SCNS

SCN1

SCN2

SCN3

STFOL

*¥D

*B2

*¥C

CNST
CNST
CNST
CNST

CNST -

CNST
CHNST

SCNST

CNST
CNST.

CKST

CNST

CNST

AUN
CAD
sTP
BUN
LDR
STR
LDR
STR
STP
BUN
DEFN
Lo M- B

bBB
BFA
CFA
BCH
D88
BFA

BFA
DBe
BFA
bBB
BFA
DBR
BFA
pes
BFA
hiadst
RFA
BFA
088
BFA
plale
DFL
STR

2635000000
1631000000
1613340000
1632000000
16133506000
1532000000
1325350000

211420000
L5 10U

1634000000

2421163400

1635000000
2325352000

2535000000

P FVOFC J=4 V2 N AsFLOATING
XC XA J=5 N

2 151
EITHER 15 IN As FLOATING
XC FA . »
Xe XV
XC  EV
XC. XC
Xc FC
FC X4
FC FA
FC XV
FC FV
FC XC
FC FC

SECTION Bs THE SCANNER CO~ROUTINEs

SCN1
CWEMP
SCAN
EXCTR
52
51
K2

K1
INPTX
INPT
#

CHAR
083999
C+991»8
FORTYsO2
D+
089999
C+902e04
0s9999
C++02424
049999
C+202+03
0s9999
C4+302913
039999
C4+00223
0999¢9
C+302914
0929999
C4902420C
B+302s34
0+2998
C+e02+00
C+sl
CHAR»G2s14
K2

EXIT=ENTRANCE LINE

GO TO EXECUTOR CC-ROUTINE.

MOVE SCANNING WINDOWS TO RIGHT
ACROSS SOURCE STRING

GET NEXT CHARACTER FROM CARD

SET K2 TO THE CODE FOR THIS CHARACTER

;humaea 1
ALPHA- O
X Y 2
{ 3

8 &4

$ 5

s &

* 7

- 8
ALARK 190
OTHER ©

CHANGE CRAZY MINUS SIGN TO REGULAR ONE



<
[&]

[ ]

'OO\D‘OO»D\DtO\D'O\O‘O*O*O\O\DKO‘O‘O\D'O\O\O\O\O@\O‘D@E\D\Q‘G\O\Dmmmm

+* O

&

o
B2 Jt 2 BN JRN. It s BN« QRN RV TV JEKe JRV 4}

L

96
97
a8
99
QC
01
02
G3
Ny

05

Cs
c7
08
09
10
11
12
13
T
15
16
17
18
19
20
21
22
23
24
25
26
27

8
29
30
31
32
33

36
37
38
39
40
41
42

A3

44
45

46

49
50
51

TO OO0 OO0

o

[ B S &)

DO0OOO0DOLOOOLUODOIVDOLIDITDOIVLDOOVODLODOOODD0O

0880
0881
0882
883

0884

U888
0886
Ga87
ng88

ORB9”

0890
0891
0892

0893
0894

0895
0396
0897
0898
2899
0900
0901
0902
0903
0904
5905
0905
0906
0907
0908
0909
0910

0011
Uil

09172
0913
0914
0915
0916

917
0918
Q919
0920
0921
0922
0923
0ez24
2925
0926
0927

Ne28
Cazg
0930

SCN4&

A

SCN11

*C

SCN8

el
A
o

SCNT

*B
R1

SW1

.‘;.A

LDR
5TR
CAD
BFA
CAD

BFA

CAD
5LA
ADD

LDB
CAD
3EA
cLL
1FL
STP
RUN
CNST

CAD
BZA
BFA
gUN
CAD
BZA
BUN
DEFN
sTP
BUN
CFA
BCL
sSTP
BUN
cLL
IFL
qUN
cLL
IFL
BUN

TFL
cLL
HLT
LRC
CAD
S5LA
DLB
ADL
1L
30F
ARUN

STP
RUN
CFR

CHAR

52

K1
A+90291C
K2
B+302910
K1 ‘
i

K2

TEMP

TEMP

TABSC

TARSC 45488

K2
K2sC00»10
WEMX
WEMs SCN&

20103050500

K2
R13

R24+024+01

SCN1

K1

C+

R15

*

PASSX
PASLS
FORTYsC2
SCN3
CLASX
CLASS

K1
K1+00410Q
SCN3

K2

¥2s00410
SCN1

SW1482929

K2
SCHN1
Ko
52
3
Ke94eQ
SYMaL
Ke02s2
B-—
SCN1

ALPLX
ALPLU
PRCMD 184

BRANCH IF EITHER
SCANNED CHARACTER IS BLANK

OTHERWISE INDEX INTO TABLE AND

H .
BRANCH TO PROPER R~ROUTINE

AR VA

IF THE PAIR IS ILLEGALS
WRITE ERRDR MESSAGE
IMPROPER CHARACTER PAIR

BLANK ALPHA ses TO R13
BLANK NUMBER see TO R24
BLANK OTHER esee TO SCNI AGAIN

1F RIGHT CHARACTER 1S BLANK,
GET THE NEXT NONRLANK CHARACTER

THENR COMPLETE THE PROCESSING OF
LEFTHAND SYMROL IN THE CASFS OF
ALPHA=ALPHAs ALPHA~NUMBER

THE

RLANK OUT LEFTHAND SYMROL AND RECYCLE

BLANK OUT BOTH SYM3OLS AND RECYCLE

AA AN

THIS CHARACTER 1S PART OF
AN TDENTIFIER
STORE IT IN SYMBL AREA

I'F INDENTIFIER IS MORFE THAN 50 CHARACTERS
IN LENGTHs TRUNCATE IT TO 50

Al
WE HAVE MANY CASES TO FXAMINE.
LOOKUP IDENTIFIER FIRST



PO 00D OO0

oo
5O

(&)
O

OGN 08 00D 00 000 DD O

(]
OO
(02 B2 e S

-39

-0o

£09
0%
009

- 0nn

53 B0 24 SN« JEN 4 N« JEVs Ve BV |

R IV}

52
53
B4
55
586
57
58
,5{)

40

61

&2
63
64
A6

W

6é&
87
£8
69
70
71
72
73

T4

75

76

77
78
79
80
a1
a2
83
84
85
86
87
88
89
1%
91
92
93
94
95
%
a7
%8

00
n1
02
03
04

05

05

S ODTDOOODDOOVOODDIOO

-

OO WO 00D

OO OO0 D000 ODDOOUON O DO O DO

0931

0932
0933
0924
0935
2936
0937

(015 § 4
RV~ K ]

Co39

0949 -

J941
G547
0942
Q944

0945

0946

Cou7

0948
0549
cosn

0o5Y

0952
0953
0954

0955

5956
3957
0os8
G359
0960
0961
0962
0963
0964
096%

C966 .

0967
0958
0969
ng70¢
0371
0g72
0973
0974
097%
0976
0o7?
Qa7r
0979
n98n
0981
0982
2983
0984
$985

*8
R2F

*C

*D

LDE

CAD =

BCU

 BSA

oLB
RSA
IFL ~

STR

BUN

CAD -

8UN

e

H w—
[

DLR
LDOR -
BFR
sTp -
STP
RUN
ENST
tFL -
CAD

STA =

ST

BUN

BUN
DFL -~

sTp
nUN
LOR
BUN
CFR
BCU
BSA
sTP
BUN
LDB.

CAD =

DLy

LDR -

RSA
BFR
BFR
BFR
sTP
BUN
CNST
BFR
RUN
HL3
CAD ~
CFR
RCE
RFA
RFA
STP

FRMFE
CHAPM
SCNS
0812920
Lesds0
0
B4+41140
Cs11
WEMX
WEMs A=+]
30608100000
Nslls8
LOCN
0964
FRMEX
ERME
5CN1
09111
FRMEX
FRME
SC7
PRCNT
FUNMD p 84
F+

F4el
FRMEX
FRME
FLUNS

0
Lebds 00
0

G+e?

E=s1l1s6

Feyplled
E=31198
WEMX
WEMe F~
301111320000
Hes1195
Ta

Le&&4s 00
0
DCLMD s 64
Eu.
J+e11s0
Keglls©
FRMEX

IF 1IN PROCEDURE MODES
SEMICOLCN COUNT

CHECK

THE PRESENT SYMBOL IS A PARAMETRIC ARRAY

SEND ITS NAME AND AN ARRAY~DPARAMEITER
SEND ITS NAME AND AM ARRAY~PARAMETER

. A
OPERATOR TO THF EXECUTOR

THE PRESENT SYMRCL IS THE NAME OF THE
PROCEDURE REING DECLARED

1T OCCURRED BEFORESs
PLICATE PROCEDURE NAME

SET SEMICOLON COUNT 70 1

SEND NAME 10 EXECUTOR

THE PRESENT SYMROL 15 THE NAME OF
A PARAMETRIC FUNCTION OR PROCEDURE

PASS CHARACTERS UNTIL MATCHING RIGHT
PARENTHESIS 1S FOUND AND GO TO SCN7

TF CALLING A FUNZTIONSCHECK $ COUNT
IF THIS COUNT IS 1sWE DONT KNOW YET
WHMETHER OR NOT THE PRESENT 5YMBOL 1S
A PARAMETRIC ARRAYs BUT IF THE COURNT
IS 2 OR 3 WE ¥NOW 1T IS A

PARAMETRIC ARRAY OR PROCEDURE

IF IT ISNTy

IMPROPER FUNCTION ARGUMENT

IF IN TYPE DECLARATION,

SKIP TO NEXT MATCHING RIGHT PARENTHESIS

IF SYMBOL WAS CLASSIFIED BEFORS AND



D OO0
- Fmd Pt et
Yoo o

b

2 Q
foed ok
[ Jod

2
A
o]

e
DD 2O OO D0

DO O3 D O L y ¢

<

]
locd p—d Ptk ek pt

O OO0
bl Pomt ped
[>We Re)

4
[

Tk et pd bed frd

D ODD OO

OO OO GO0 OO0 L
ot e

R
j

<
o
3

010
810
010
0106
010

Q10

Q10
€10
010
010
c10
010

~ s
e b

J10
010
20
210
010
on
G510
g
ci0

nlO
010

o7
c8
N9
1
11
12

13

- 2

45

15

17
18
19
21
22
24
25
26
27

28

209
30
31
32
23
34
35
16
37
38
29
472
41
472
&3
Lé
a5
4é
&7
ag
49
£
51
572
53
54

55
56
87
58
59
60
61

67

MO0 TOOWODITDIDONDIOTOD

]

YOO OO DO QO

-
p—

2D O OO QO OO

D20 0

QOGO DO0O0w

®Q

*J

BUN
DLB
LOR =
RFR
8FR-
BFR
BFR
'DFQ
CFR-
BCE
CAD
RUN
LDR =
sLT
ADD
SSA
LDB -
188
CAD =
STA
STP
RUN
LDB
PRE
CAD
AUN
CFR
DLB
RCE
IFL =
SUN

IFL ~

sTP
BUN
CAD
nUN
SLT
RSA
STP
BUM
CNST
5TA -
CFR
acu
DFL
nLe
STH
STP
RUN
TFL
CAD
RUN
IFL
STP
FUN

FRME
Leb4s00

0
R19Ps11l91l
M+alla4
He31195
SCN1sl1a©

SeNY1s11sT
SN LTI LY

M+912998

LEVEL»02
= -

Fal Pl | P‘
CROLN

SCNS

¢]

Q
X7FRO+1}
*4241

0
G+99999
1

TEMP
INSXeDIMS
INS

TEMP
Res ]
CWNDX
SCNS
ARAMD s 64
Leb4+00
S+
Cellrl
I.a
0s#119¢58
FRMEX
FRME
CHARD
SCNB

0

N+99
WFMX
WiMe T =
31517000000
0
FRMMD ¢ 64
*42
M+e657929
LOCNs 6400
1005904
TRTGX
TRTG2
ALEPHIE295
CHLAR
SCNS
M=962927%
FRMEX
FRME

- 1IF LIBRARY ROUTINEY

TIN FORMAT

15 NOT A LABFLs SEND IT TO THE EXECUTOR,
THEN LOOK SEF WHAT KIND 1T IS '
IF VARIABLE INSFRT DOT ' o
INSERT FUNC CALL 0P

IF ARRAYs SEE BELOW ' ;

IF LABELs EXIT

IF PXT pRO-!-DUPE9INSﬁ‘Q'{ FUN" CALL OP
15 1T -THE -NAME -0 THE pﬂﬁsﬁNT
PROCEDURE BEING DECLARED ~

IF AM ARRAYs MOVE THE MULTIPLIERS TO
THE DIMENSIOMN STACK

{IF NOT PARAMETRICSKIP OVER THE
TOTAL~LENGTH ENTRY)

(TF ITS ONLY 1~DIMENSIONALs WE
LEAVE THE DIMENSION STACK ALONE]

SEND INDEX OP TO EXECUTOR .

HAVE A NEW SYMROLs AND WF ARENT.

1F WF
BROCESSING AN ARRAY DECLARATION,
ITS A VARIABLE

IN ARRAY DECLARATIONs MARK THE PRESENT
SYMROL AS AN ARRAY AND SEND IT AND AN
ARRAY=DECLARATICN OPERATGR TO EXECUTOR

18 17 15 A LABELy THE MODE MUST
RE A DECLARATION 0OF SOME KIND

ELSEs MISPLACED LABEL

I'O DECLARATION
STORE 15T LOCATION IN TOPUS
SEND A LABEL NOPSRATOR TO-THE EXECUTOR

DECLARATION SEND THE
LAREL ITSELF TO EXECUTOR INSTFAD



56
67
68
69

¥al
Tid

i

71

Ta
75
17
78
79
80
&1
82
83
A4
85
86
A7
38
RS
$0
g1
92
973
94
25
96
27

9¢&-

a9
an

- 01

02

03

A
05
08
87

03

1
12
13

14

17

OOV OODODDDO DD OO

]

)

QDO DO DD OO

[ Rt s

DO ODOODHODD O

D OO0

<

1IN42

1043
1044
1045

1046

1047
1048

Adee

1850
1031
1052

L =
13883

1054
1055

1056

1057
1058
10859
1060

1061

1062
1063

1064

1865
1066
1087
1068
1080

1070 .

1071
1072
1073
1074

1075

1076
1077
1078
1079
1080
1081
1082
1083
1084
10885

1085
10856
1C87

1088

1089

r3

®C

A

SW5

R4

BUN

LOR
CFR
BCE
BUN
1FL
CAD
sLs
STa
CAD
SLA
STA
SLA
STA
DFL
CAD
SLA

STA

LDB
CAD

SSTA

TEL
LOR
LDR
STR
STR
IRB
LPR
STR
DLA
CFA
BCH
Log
CAD
5TP
BUN
BUN
LDR
LDh#R
RUN
5TP
RUNM
BRUN
DEFN

STP
RUN
IFL
BUN

DFL

SCN7?

S SyYMel

STOGN+1900
SCHN11

A+
B=1%575725

2 -
TEMP3y12
&

8

TEMP3+21

1
TEMP3»11

TEMP3422422

55C

4

TEMP 2,54
$8C
syMal

o
$SS5CesG0}
241

PR3
TEME 2
TEMP
B+32999
3

TEMP
TEMP 95490
0

D+
TEMPZ
TEMP 2
INSX
TR
SCN1
TEMP
TEMP

c-
CLASX
CLASS
SCN1

R3

WIKDX
WIND1+5CN8
SWEes00y ]
R1i3

D221

AP
IN THE STATEMENT STOP +Fs + 1S RFDUNDANT

A} AS As A%
1F WE ARE WORKING ON A PREFIXs

CALCULATE SL=FIELD FOR COMPARISON

PUT PREFIX CODE INTO PR2=STACK .
IN ALPHABETICAL ORDERING

CFINTISH PROCESSING IDENTIFIER OR

NUMERIC LABEL

NA
FINTISH UP CONSTANT
SET UP IMPLIED MULTIPLICATION

NN



011
on

C11
011
011
011
011
011

011
211
- on
011

011
011
an
011
011
51y
o1n
011
C11

sl
L

11
211
011
tn

011
oul

DO

O Oho

DY DO CHEX O O DD OO QO

DO OO

o

D

SO O D DD O D

<O

1090
1091
1092
1093
109

1095

1096
1097
1098
1099

110¢C
1101
1102

1103
1104

[ e }

Fad foud
[ aRm I

1187
1108

1109 -

1110

1111
1112
1113
1114

1115
1116
1117
1718
1119
1120
1122
1122
1123
1124
1125
1176
1127
1128

[

[
>N
O D

o’

R7P
RT

R8

RO

R10

[aRw

R11P

CAD
SLS
STA
LOR
STR

SUN

STP
AUN

CNST

IFL
STP

-slUN

5TP -

BUN

LDR
BFR
cLL
STP
BUN
CNST

cAD
5TP
RUN
BUN

aTP
BUN
BFA
AFA
EEA
cLL
sTP
RUN
CNST
TEL
51D
BUN
CAD

- RUN

STP

Uk

SE R Y1 SO

SYM3L

1

SYWMARL

€2
SYMaLeCl
SCN1

WINDX
WINDLIWR3
SCN1

20000700010

SWeeO0s 1

OPRTXsR13
OPRT

OPRTX#SCN1
CPRT

52

-

SCNZ2+02220
SW2

WEMX

WEMy SCNT
315182000C0

RPAR
SCAN
EXCTR
R19P

ALPLX
ALPLU
D4s11s0
C+allsl
RZ2P #1117
TAG

WEMX
WEMa C+
25122240000
Oellel
FRMEX
ERME
PLUS
SCNS

OPRTXsR11P
CPRT

BUILD CONSTANT

qr; NS Ns NP

"FINISH WORKING ON CONSTANT-

JA , IMPLIED MULTIPLICATION
{A oA BA $A =A *p PA
SEND OPERATOR 71O EXECUTOR’GO TO R13

MANY EeGe 1) (-
SEND LEFTHAND OP TO EXECUTOR

(P 4P 5P 4P %¥p PP

THE RIGHTHAND SYMROL

MUST BE A
REDUNDANT PLUS STGN '

MISPLACED ARITHMETIC OPERATION

R
J 7O EXECUTCR
IMPLIED MULTIPLICATION

A -

OR A RESERVZID WORD

IMPROPER VARIARLE SYMBOL

INSERT PLUS SIGN SO EXECUTOR
ALWAYS THINKS

)o-

TO EXFCUTOR: INSERT + SIGN

LEFTHAND SYMROL MUST BF A STMPLE VARTABLE

MINUS 1S UNARY OPERATOR



911 77 0 1131 R13 cLL K BLANK A

011 78 ¢ 1132 STH  SWle62 “ A
011 79 0 1132 IFL SW1962:01 PREPARE TO RUILD AN IDENTIFIER
611 8" O 1134 - LOEB ;10 C

011 81 © 1135 - cLL YMBL.

011 82 0 1136 . RTF SYMBL O

01183 © 1137 - BUN - Rl

011 86 O 1138 R15 sTP PASSX SKIP OVER RLANKS

€311 87 O 1139 } PUN  PASS

011 88 0 1140 BUN  SCN3

011 91 O 1341  RY7 STP PASSX As ,

011 92 O 1142 : BUN  PASS GET NEXT NOMBLANK CHARACTER

911.93 0O 11473 : BFA  R170s02+032 : :

011 94 © 1144 STP CLASX IF NOT A COLON CLASSIFY

011 o5 © 1145 BUN-  CLASS » LEFT IDENTIFIER :
211 96 Q. 1146 R172 LDR . S2.  BMOVE WINDOW TO THE RIGHT

011 97 O 1147 - STR 51 AND CONTINUZ SCANNING

J11 98 © 1148 LDR K2

J11 99 © 1149 . STR L

012 00 O 1180 aUN SCN3

812 01 O 1151 R17R LDR NTAG

&12 02 0 iisz S5TR K MARK NUMBER AS LABEL

012 09 0 115% R170 STP PASSX ‘ GFT MNEXT NONBLANK CHAPACTER
012 04 O 1154 RUN PASS '

012 05 0 1155 BFA  C+302+03 ;

012 05 O 1154 TFL TAGs00s1] COLON IS DETECTED

012 07 G 1157 STP ALPL X

¢12 083 O 1158 ' BUN  ALPLU LOOK UP IDENTIFIER

Ciz2 09 O 1159 STP . TRTGX -

912 1C O 1160 ~ BUN TRTG PROCESS LABFL

- 212 11 ¢ 1161 ‘ ‘BUN SCNS& RE TURN

812 12 © 1162 ®C DB K

012 13 © 1163 DRE R1799172 THREE DOTS DETECTED

012 16 O 1164 cLL 52 TREAT AS COLON IF IDENTIFIER IS
012 15 © 1165 IFL £2400990 OVER FIVE CHARACTERS, SET RIGHT
.. 0312 16 O 1166 cLL K2 CHARACTER AS SPECIAL CODE 90 FOR PREFIXES
‘012 17 O 1167 - DFL R3962329 SET PREFIX SWITCH

012 18 O 11638 ~ BUN  R1 PROCESS AS IDENTIFIER

C12 21 0 11569 R18 sTP WINDX N=

012 22 © 1170 BUN WINDU PROCESS CONSTANT

012 22 0 1171 BUN R11P AND INSERT + SIGN

. -

Ci2 26 O 1172 R19 STP WINDX Mt

012 27 @ 1173 RUN WINDY SR " PROCESS COMSTANT

012 28 ¢

1174 . R19P CAD DOoT IF NOT A LABELs INSFERT IMPLIED MULT



912

012
212
G012
D12
012
012

-

012
012

=~ X

012

c12
012
012
012
012
012
012
012
012
012
012
012

912
012
012
012
012
012

212

012
012
012
012
012
012
012
012
12
017
S12
012
012
017
012
012
212
J12
12
012

65
56
&7
68
69
74Q
71
12
73
T4
78
76
77
78
79
82
81
82
83
R4

DD DO QOO00COCODOCODOOCODO00O |

DOOD2HD OCOOQO

DOOOO0

)

OO

1175

1176

1177
1178
117¢
1180
1181
1182
1183
1184
1185
1186
1187

11es-

1189
1190
1191
1192
1193
1104
11985
1196

1197

1198
1199
To00
1201
1202
12903

1204
12C5
1206
1207
1208
1209
1210
1213
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223

R20

*A

*C

R21

R22

.

*G

*C

BUN

STP

BUN
LDR -

BFR
RFR
5719
AUN
SUR
CAA
ADE
RZA
57TP
BUN
CNST

o CLL

IFL
TFL
STR

LDR

'3TR
BUN

CAD

sTP

BUN
CAD
5TP
UN
RUN

STP
BUN
AFA
BUN
LDB
DEB
cLL
TFL
IFL
57P
BUN
LDR
STR
IFL
sTP
AUN
BF A
RFA
BFA
REA

SCN5

INPTX

INPT

CHAR
R17Rx02+073
C+991 308
WINDX

WINDU

R17P

SW2

SW3

E+

WEMX

WEMs A=
31526280000
N
De22e58
SWAs00s 1
52 '
XONE+1

K2

R5

RPAR
SCAN
EXCTR
DOT
SCAN
EXCTR
Rzé

PASSX
PASS
B4+902+14
A.—

SW3

G+sl

D
De22958
SW2300»0C1
WNDSX
WINDS
sSYMaL

Fp
SWP2e000]
PASSX
PASS
D+90242C
ND+e(2934
F4+902e10
F++31408

N

IF THE NEXT CHARACTER 1S5 A DOTeWE HAVE
A STATEMENT LAREL e

OTHERWISE IF (TS MOT NUMBERIC

WE FINTSH MAKING UP THE CONSTANT

- AND CONTINUE

OTHERWISE WE HAVE A FLOATING CONSTANT

ERROR FONDITIONS ARE MNeMeN OR NEENGN
MISPLACED DECIMAL POINT

RECORD DECIMAL POINT AND CONTINUE
SCANNING AND BUILDING CONSTANT

VM
) TO EXECUTOR

o TO EXFCUTOR

N*
CHECK FOR SECOND ASTERISK
IF NOT * MEANS EXPONENTIATE
START SCALE FACTOR

IF MANTISSA HAD MO DECIMAL POINT
MANUFACTURE ONE

PROCESS MANTISSA

EXAMINE NEXT NONBLANK CHARACTER

WE MUST HAVE %*N  *¥~N ' OR ¥%:RN



Ciz 85 O 1224 - 8TP  WEMX
012 86 © 1225 a BUN  WEMsA= ‘
012 87 O 1226 _ CNST 30129300000 IMPROPER SCALE FACTOR
012 88 0 1227 %D IFL  SWas61s1 = RECORD SIGN
Ci2 gs O 1228  »E 3TP  PASSX B
012 90 0 1229 BUN  “PASS .
012 91 @ 1230 RUN - C= R
C12 92 0 1231 xF STA &2  PREPARE TC PROCESS SCALE FACTOR
212 .93 C 1232, DFL K240246 S '
012 9a O 1733 BUN .. R24P RZE”ISTLOCATEQ'BY"OPRTv
012 97 0O 1234  R2&  CLL  SW2 BLANK N
012 98 O 1235 5TB - SWasbl
012 99 © 1236 cap 52 _ O > . o
013 G0 O 1237 R24P (CLL SYMBL - PREPARE TO BUILD A CONSTANT
- Q18 01 O 1238 S ¢crL . p ' S N o ,
013 02 © 1239 T CLL SW3
. 018 03 © 1240 . . 8Ta  SYMAL D]
. 013 04 O 1241 . . BUN  SCNI1
013 07 O 1242 R26  STP - OPRTXsSCN10- - (v g9 9y 1) :
013 08 O 1243 . BUN  OPRTY ‘ jINSERT THE EMPTY OPcRATOR
5913 11 © 1244  R26  STP  OPRTXs#42 (s $%
Q13 12 °© 1245 BUN  OPRT :
21313 0 1246 L LDB  FUNS : _ '
012 14 O 1247 ‘ TFL =~ 0912910 TNCRFASE THFE SEMICOUON COUNT
012 15 © 1248 CAD = ©
G132 16 C 1249 IFL. OMCRN»00s1
013 17 0 1250 RSE  SCM1s2
@132 18 O 1251 I1€L TAG0O0s
013 .10 0 1252 BUN  SCN1
013 22 O 1253 R27 DEFN SCN1 %)
013 25 0 1253 TRTG? DFL ALEPH626 TRTG2 ENTRANCE == SUPPRESS MONITORING
013 26 C 1254  TRT3 CLL  TAG : ‘
013 27 0 125% DLE L6490 DEFINE A LABEL
013 28 © 1256 CAD = O ,
013 29 0 1257 - BFA  TRTG1956430 IT HAD BETTER BE UNDEFINFD
013 30 0 12%8 BFA  COMNT$12487  0OR THE WORD COMMENT
013 31 © 128@ STP  WEMX -
013 32 0 1260 BUN  WEMsNU DUPLICATE LAREL
013 33 O 1261 CNST 20617000000
013 34 0 1262  %E aPA T+ , :
012 35 O Y263 LDR  DUMPR PUT OUT CODE FOR DUMP ROUTINE
- C13 36 0O 1264 STR V3 IF THIS LABEL WAS SPECIFRED ON TRACE CARD
C13 37 ¢ 1265 » LDR MEMRY +1 ' '
013 28 O 12566 STR  -EXPLN
213 29 C 1267 $TP CONVX



013
013
013
013
013
013

013

013
013

”013”

513
013
013
013

013

013
013

013
213

0%,

013
018
c13
013
213
013
013
12
013

013

213
013
013
013
013

013

C13

“013
013
213
013

40"

4]
42
43
44
45

48

%
4

43

49 -
50
5%

52
83

-l

G4

55 .

57
58

5.

60
61

62
63

64
55
&6

68
69
0
71
72

T4

76

79

B8O

LDOoOOoOOoO [eeRe e

OO0

‘OCDOKDQ<30(DC)OC)G(DC)OfDQCDOﬁDOfDGCDOCJOQDO()Q:}OCDCMDO

o A e

*T

S TRTAL

o
AW

*A
ZUTA

R

ALEPH

MRTR

TRTGX

PASS

BASSX

WIND1

W INDU

. ERME

BUN
RUN
S5TP
BUN
nLA
STP
RUN

[3 Y 3% +]
e g S

CAD

STA-

RUN

STR

BRUN
IFL

CONV3
TRTGY .
FXUPX
FXUP
Lebse0

REMX

LpR

Fa26
CAD
BZA

DLB

sTP
RUN
oLB
sT8
CAD

BSA

1FL
sTP
BUN
CAA -
NOP
BSA
BSA
BUN

STP

BUN
IFL
BUN

5TP
BUN
RZA
sUN

Lo8
DEg
sSTP
BUN
STP
BUN

DLB
CAD
BF A

RFEM]19E=~

[P A /P o Fa
LeQHsuy

LOCN

By bl

R+

ESMBaX
ASMBL s NOPZ
NU2&62+29
LOCNP
000101 sLOCN
CH1 '
TRTGX
V896490
LIBRX

LIBRE

LoBLaeD
MNTRC&

L -
*4250
1912410

CONVX

CONY
TRTGX
%4292
Hp2 b

*

CMPL X
WMGes CRM

MUsH2429 &

TRTGX

INPTX
INPT
INPT -
#*

TAG
F+sl
WNDSX
WINDS
NMBR X
NMBR

L964900
o /
Ats Y17

FIX ALL FORWARD REFERENCES TO THIS LABEL

THE NEW DEFINITION IS LOCN

iga HLS 15 & 5““?0U7EEE Luﬂhi
INSERT A NOP INSTPUCTION

IF THIS IS A SFGMFNT NUMBERc o
RESTORE LOCN
I1F MONITOR STATFMENT HASNT APPEARED‘FXIT

‘BRI&G IN THE LABEL PROéEssaR ROUTINE

IF THIS IS5 A NUMERIC LABEL
ATTACH A MINUS SIGN TO IT
AS A SIGNAL TO THE LABEL

IF LABEL IS REQUESTED FOR MONITORING
PREPARE TC MONITOR ALL ASSIGNMENT
STATEMENTS IN 1TS SCOPE

COMPILE CIRCL-M (THIS WILL COME UP
WHEN THE SCOPE- OF THE LABEL -15 ENDEDY

GET NEXT NONBLANK CHARACTER FROM CARD

.,

FINISH PROCESSING. CONSTANT.

IF TAG IS ONs 1T IS5 A MUMERIC LﬂBFL'

OTHERWISE MAKE A COMSTANT OUT DF_IT

SEND CODED SYMROL TO EXECUTOR



013
013
013
014
014
Ola
014
l4a
Q14

vise

014

C14
014
014
014

018
O14
014

O14

14
014
014
Ot4

014
014

014
014
014
014
014
J14
014
014
D14
014
14
C14

014

D14

014 %

014
014
14
J14
Di4
Ora

Q14
014
014
1%

¢6

a7
SE
99

a0 -

-

1
02
03

04

05 .

04
07
08
09
12
11

14
15
16
17
18
19
20
2}
22
23
2L
25
25
27

28

29
390
21
32
33
34

35

36

37

39
40
41
4?
&2

a4

47
L8

49
80

OOooom@uongaoom

O:I)OOC’OO:D{)_{.’)DUOOO’O'OOOO'DCDO;DvO:-OOOOOD

0D 00

1318
1319
1320

1321

1322
1323

1324

1325

1326
1327

1228
1329
1330
1331
1332

1333

L334

1%35
1336
1337

1338

1322
1340
1341
13242
1343
1344
1345
1346
1347
1348
1349
1250
1351
1352
1353

1354
1355

1356
1357
1358
1359

1250

1360
1361
1262
1363

bt et p? |
W W
[ R W0 - ¢
Mon ooy

®D
2R

FRME X
*A

%

WINDS
*G

*E

WNDSX
®E

SWa4

*A'.

%3

SVAR
®C

*D

WIRDX

INSRT

STh

BFA
CAD
EXT
sTP
RUN
RUN .
SLA
RUN

IFL.

BUM

LDR

STR
LDB
DLB
BUN

cLL
CAD
BZA
CAD
RFA
TFL
SRS
RUN
SRT
CAaD

P—
s i
PR o

FAD
STA
BEUN
CRAD
BRZA
CAA
nFA

- 5TP

8UN
CNST
SLA
ADA
BOF
3PA
DFFN
CLA
RUN
IFL
RUN
DEFN

ADD

EXT

ADD
STA

L

%

Le2z
C+s1le6

BQF2

. SCAN

EXCTR

4
E-‘_

L9112

NTAG

K

WINDX
2999 s 4440
s

. RRO

SK3

E+
sSyYmal
F+#923.0

Ds22501

1

G-.

10

D

Ds8

D

SYMBL
%
SW2

e
SYMRL
B+#8840
WEMX
WEMe T4
234363273300
g

P

A-n
WNDSX=-1
*

WNDSX=1
RROs2201
YNDSX
FRMEX

LLO
N
SCT
Le04

FUNCTION. CODE 1S

A RESERVED WORDs
AN OPERAND

IF 1T ISNT
MARK T AS

RESFRVED WORD = ¢

& IN SCANMERs
8 IN EXECUTOR =~

PUT CORSTANT INTO FINAL FORM

IF DECIMAL POINT WAS SENSED
TRUNCATF CONSTANT TO EIGHT SIOGNIFICANT
DIGITS

ATTACH EXPONENT

NORMALIZE

¥ SCALE FACTOR
MAKE SURE IT IS

TO BE ADDED
IN THE PROPER RANGE

CONSTANT OUT QF RANGE

IF UNDERFLOW OR TOO 816 USFE ZERQ

SET TYPE OF FIXED POINT CONSTANT

PUT A NEW SYMROL INTO MEMORY



Q14
014
A1
014
Q14
014
018
014
01%
014
014
014
014
014
214
Cra
O1a
01s
014
D14
C1la
014
214
Gk
014
014
014

014
014
014
014
014
014
D14
014
014
D14
014
014
014
014
014

014

01%
014
014
D14
G15
Q15
01%
015
018
C1%

Q1% 0

R
s N R

o

5%
5&
57
58
89
60
61
62
&3
&4
65
66
67
68

69

70
71
72

T4
75

76
77

go
81
g2

-83

B4

. 8%

86
87

88

89
9n
21
9?2

on
95

97
a3
99
to
01

03
04
05
06

DO OOODOO0ON0OOCNOOODDAODIODDIOCHD SO

DOODOTOLOVOOVOOTOODAODOOIDO

1367
1268

1369

1370
1371
1372
1373

1374
1375
1376
1277

1378

1379

. 1380

1381
1282

1383

1384
1385
1388
1387
1388
1389

© 1390
13291

1302

1392

1394

1295
1396
1397
1398

‘1399

‘1400
1401
1402
1403
lata
1405

- ka06

1407
1408
1409
1410

141Y

1412
1413
1414

1415

1416
1417
1418
1419
1420

DR

¥

-

#A

*B

INSRX
P-4 g}

¥E

“SLT
STR

CAD
STA
5RA

STA

BFA
LDR

LDR

CAD
RFR
sSTP
aUN
STA
LDR
IFL

" RTF

ST8
LOR
CFR
RCH
DLB
CLbL
RUN
IFL
RUN

CAD
SLa
STA
CAA
SRY
D1V
STR
LDR
CAD
RZR

IR

BZLA
STP
BUN
RUN
STR
CAD
STP
BUN
LDR
STR
LOR

‘BZF

RUN
RZA
CAD
STP

2

§8C
4
L3664
nznz
Le27

R+s43
D442 00

f
.

0

L
C+90030
TNSX
INSY1
0367
SE8C

#4+7043419

RROsC
55¢C

S&C
MAMAX s 04
SULL
Leb4sC

o , v
*

- B=92191

£

1
i~

B

D2D3e23

sSyMal
10

NN

LLo
PARSW
FNSW
E+
DICT+3
B+

-~ SRCHX

SRCH1
X
RR2921
KC
INSRX
INSRT
RR?2
0s21
TAG
ALPX1
Y+

D+

KC

SRCHX

IF 1T DOESNT FIT INTO THE OSCRAMELE
TARLEs PUT IT I/1TO ASSCCIATIVE. MEMORY.

MOVE NAME INTD S55C AREA

CHECK IF MEMORY EXCEEDED -

50=CHARACTER TDENTIFFER WORRIES

LOOkU® IDENTIFIER QR NUMERIC LARCL
CONTROL ROUTINE

SCRAMBLE FIRST PART QF SYMBOL
BY TAKING ITS RFMAINDER OD 99

COLLFECTING FUNCTICN PARAMETERS
USE TYPE AS SPECIFIED IN TYPE DECLRATNS

COLLECTING PRCCEDURE PARAMETERS
MARK TYPE AS UNSPECIFIED

PUT PARAMETER INTC TABLE AT KC LEVEL

PROCESSING A FUNCTION DECLARATION
1S THE IDENTIFIFR A PARAMETER



018 07 O 142) . R’UN SRCH
018 08 O 1422 . BUN D+ ‘ IF NOT TREAT AS NORMAL
018 09 C 1423 ®J LPR 5W6 :
015 10 0 1424 . BZR - ALPX1 -
015 11 0 1425 LDR L INSERT IMPLIED MULTIPLICATION
015 12 O 1426 : STR LR : - IF REGUIRED
035 13 0 1427 CAD DOT
015 14 O - lazg STP SCAN
015 15 C 1429 RUN  EXCTR
c1% 16 O 1430 LOR LPT
015 17 © 1631 ‘ 5TR L
¢1s 18 © 1472 : cLL 5wé :
018 19 C 1433 ALPX1 LDR  MODE ON EXIT» PUT MODE IN R REGICSTER
¢1s 20 © 1434 LOR - 0 . SYMBL CODE IN A REGISTER
015 21 0 1435 DLB  LebLeD o .
01% 22 0 .- 1436 ~ BFR We912s70
‘015 23 ©C 1437 - CAD =0
Q18 24.C - 1438 ALPLX BUN *
018 25 0 1439 *D STP IRCHX NORMAL CASE
015 26 0 1440 RUN  “SRCH1 SEARCH FOR THIS IDENTIFIER
9185 27 0 1441 _ BUN  F+ | —
015 728 © 14472 THI NOP FRME IF PROCESSING MONITOR LISTSEXIT TO FRME
Q1% 29 O 483 - o BER J=e22 970 e R LTTS AN TNTRINSIC EUNCTICN GC.TO  J=-
015 30 0 Yass BFR  ALPX1=1911s7 IF ANMCTHER RESERVFD WORDsEXIT
21% 31 G 1445 BFR  G+s11#% 1S IT A LABEL -
018 372 O T4 46 =L BFR H+922+87% 1S 1T A PROCEDURE NAME
018 33 0 1447 ' BFR. Z+92193 IS 1TS TYPE UNJPECIFIED ‘
01% 34 0 1448 STP LiBRX IF IT 18 A NEw LIBRARY PROCEDURE »
- 015 35 C 1449 3FR LIBRFs1193 ADD IT TO THE LIBRRARY '
015 36 0 1450 aUN U= OTHERWISE CHEX [MBLIFED MULTIPLICATION
018 37 © 1451 #*F CAD  LEVEL . ‘
015 38 O - 1452 PEH BZA M4 SYMBOL MCT FOUND
018 39 0O 1483 L9 CLA Q ‘ INSIDE PROCEDURE
01% 40 O 1454 ‘ 5TP SRCHX
D15 &1.0 1455 - RUN SRCH
3185 430 1456 BUN - Ke MAYSE ITS A RESERVED WORD
018 &3 0 14%7 BFR "Jmg 22474 '
01% 44 0 1458 AFR ALPX1=1s11s7 ; | , ‘
015 48 O 1259 RER J=911194 0R A PROCEDUREs LIBRARY FUNCTICN NAMT
‘QIS 46 0 1460 BFR L=91193 - e ~
318 47 O 14671 ©PFR l=s11s8 : : .
015 &8 0 1662 X cab LEVEL 1€ WE HAVE A BCNA FIDE NEW SYMBOL
D16 49 O 1463 #M ST®  INSRX ADD 1T TO THE TABLE
015 50 O 1464 RUN  ~INSRT oo
815751 O 1465 x7 LDR TAG
015 52 0 1466 5ZR M+ : :
01% 53 © 1467  ®Y DFL ~ Oslle! MAKE IT A LABELs IF [T APPEARS IN
015 54 O 1468 BUN ALFX1~1 ‘ THAT CONTEXT
015 6% 0 1469 X CAD Ke :
015 56 O 1470 BUN M
D18 57 O 1471 %G cLL SW6 P :
'01% 58 0 1472 #*H  LDB  MODF OTHERWISE IF IN TYPF LARAT ON MODFE
015 59 0 1473 LOR = 0 SET ITS TYPE
015 60 9 1474 - CFR DCLMD s 64
G

018 A1 1475 ©BCU N+



0158
015

15
:015
018
015
015
- 015
215
€18
215

- 015~

Q15
€15
218
015
1%
018
015
01%
015
015
018

015 85

018

018

01s
015
C13
015

0r5

015
018
915,
- 018

018
016

D16

0Y6
018
016
16
016
016
C1é

e

016
016
016
016
Cls

018,

016
G16

62

82

64

85

656
57

69
70

71
72

74
76
77
78

80

81

B2
83
84

86
87

88

ﬂ

9}

95
196

91
98
99
oo

01
a2

03

o
5
06

>
08
a9

10
11

12

13-

14
15
16
17

© t: COOOONO000OTAUOIIDDNVODORTTODOOD

COVOOONLOOOACOOVOIDIIOOCTO

1876
1477
1478
1479
1480
1431
1482
1483
1484

1485
1486-

1487
1488

- T4R9

1890
1431
1492
1493
laoa
140%
1498
1497
1493

- 1499
1500
1501

1582

© 15803
1504 -

1506

1507
1508
1509

1510
i511
1812
1513
1514

1515,
1516

1517
1518
1519
162¢C
1521
1622
1523
1524
1525%

1826

1527

- 1528

1529

CAD
pLR

STA

BUN

N CAD
- LDB
BB
LDR
STR
pLB

STR -

CFA
LDB
8CU
CAD

SRS
2P DLB
STA
3UN

%F CAD
RUN

#W " CAD
sTR

L

5TP
RUN
5TP
BUN
1FL
BUN

NMBR CAD
LOR
NOP

DLB

RHO .

BFR

s DLB
4  CFA
BCE

STH

LDB

Ien

188

*D Loe
®E STR

RTFE

5T
IFL
IB8
#8 578
CAD
SLA
STA
pLs
NMBRX BUN

a0

RR?
Lebskr0

oF

TALPX1
. TYM?A.

PR3
F+49999
1

TEMP
TEMP s G640
41922
De2?2
TEMP
A2=-
TEMP

2
Leb4a
0e21
J-s

RR13

&
+CROY s 04
FAG >
INSX
ING1
CMPLX
WMGs CROY
CHT 300
SCN1

SYMBL
RRD

Ce

Véoe 6400
¥4+2071 91
V744900
1

B+

Ets

0

D49 2999
LEE R

S&C

*908
RRQOs2
55C
G989 112
*414930C8
L

L

4

Lebds
La&4s0

!A_

GIVEN A

NEW SYMROLs LETS ASSIGN
A TYPF FOR T

LODK IN PREFIX STACK. FOR

FIRST PREFIX WHICH APPLIES

IF NONE FIT5s SET OTHERWISE TYPE

" LABEL ON A TRACE CARD SENSED

PUT CODF REFERTNCE ON

%

ITS TIXUP STACK

SEE IF CONSTANT HAS APPEARED BFrO«c.
EITHER SEARCH FLOATING POINT ONTS
OR INTEGER ONES

ENTER NEW CONSTANT IN TABLE

CONSTANT IN TABLE



D18
G186
Cié
Q16
Cle
C16
016
016
16
016
216

D14

'
ot
216
018
C1lé
016
016
C1l6

16
c16
016
G116
016
316
016
016
n16
216
16

916
316
916
016

18
19
20
21
22
23
24
25
26

21

28
29
3n

35
34
37
38
39
40
41
42
43
b

[~
46
47
43
49
5N
51
52
53
54
5%
5&
57
58
589
60
61

82
'63

&4
&5
&6

69
70

7

72

DD OO OO0O00

D

DOV OO0OCOOOQ OO0

ODOO o000

OO O00

ODODOOOOO OOOC

1530
1531
1532
1533
1832
1535
1836
1537
1538
1539
1540
1541
1542

1543
1544
1545
1546
1547
1548
1549
1550
1653
1552
1553
1554

1555

1556

1557
15%8
1559
1560
1561
1562
1563
1564
15¢8
1566
1567
1568
1569
1570
1571
1872
1573
1574

1574

1574
1575
1576

CLASS

®C
P

%D

=R

X

*L

CLASX

THETA
INPT
INP]

CFR
RCH
3CL
DFL
STA
5TP
RUN
LDR
CAD

JIFL

5TP
BN
RUN

STP
BUN
BFA
CFR
BCE
LDB
BFA
BF A
BFA
DBo
5TP
aUN
CNST
ies
5TP
RUN
CNST
DBe
BUN
CFR
BcU
LDB
CAD -
BSA
DLB
IFL =
cLi
BUN
DLB
IFL -
RUN
DEFN

DEFN
NOP
DLB
CAD =~

V2e21
ELTCM
EIXCM
RHO» 629292
Vl ’
TSTOX
TSTOR

V1

ABASE
ABASE 30491
WRITX
WRIT?2
WINDX

ALPLX
ALPLY
FRME31197
DCLMD b4
SCNY
TAG
E+3110
CHellel
D4s 113
P+rel
WEMX

CWEMeFRME

301222400C0
FRME»3599
WEMX

WEWM A+
20117240000
Ad+el

Q= o
FUNMC » 64

X+

FLINS

2

Y+

Lobdsl
Oellsl

TAG

ERME

LsGasQ
Gelle®

FRME

- FRMEX

%
INP3

TSCNCT 994400

IMAGE

IN ARRAY FIL

CHANGE 70O PROPER TYPEs IF NECESSARY

REVERSE IT5H SIGN IF MECESSARY

COMPILE IT

PROCESS AND CLASSIFY SYMBOL

EXIT IF IN A TYPE DECLARATION

OTHERWISE IT MUST BE A
LAREL OR SIMPLE VARIABLE

[MPROPER VARIABLE 5YM3OL

IMPROPER LABEL SYMBOL

C MAKE UNASSIGNED SYM3OL

INTO FITHER A SIMPLE VARJARLE

ORs IF IN LABEL PART OF A PROCEDURE
CALLs INTO A LABEL

EXIT TC FRME ROUTINE IN ANY EVENT

GET NEXT CHARACTERs FROM FV=STACK
OR FROM CARDe RORMALLY FROM CARD

"BRING IN ALPHA WORD



01e
Cie
0158
016

)
Q16
01é
016
016
16
016
C1e
016
016
016
016
016
716
016

016

016
Cié
016
016
216
016
0!?
\411
017
017

017

617
017

17

017
017
o17
017
017

017
017
17
017
17

017
017
017
017

73
T4
75
75
77
78
79
20

81

EE)

a4
&5
86
87
88
B9

90

91
2
93
94
95
g6
87

98

99
00
01

702

03

04

06
07
08
ne
10
11
12
i3
14

24
75
26
27
28

oc3c>oc3auocac>é»053c:axbcao

OO0 O0OODOOD0ODCOCHLDODOUOQOOOO

OO OO0 O

[ 3w B IS e

1877
1578

1579
1580

1581
1582
1583

1884

P e R e

1585
1586
1587
isasg
1589
159¢C
1691
1892
1593
1594
1595
1596
1597
1598

1599

16006
1601
1602
1603
1604
1605
1606

16C7
1608
1609

1610
1611

1612

16132
16184
1615
1615
1617
1618

1619

1620
16306
1632
1635

1635
1636
1637
1638
1639

CCCNT
ZETA

%F

BFTA

INPTX
%3

Log
SLA
DBR
RFA
SRA
IFL
STA
=1E 1
sLa

SIP.
BUN

BFA
CAD
RUN
CAD
LDB

STR

LDR
STA
STR

"~ BFR

CEC

*D
RITE
CCBEG

*E

INP3

IMAGF

‘UN
IFL
CAD
BUN
CNC
BCS

CWR 4

L

IFL
BUN
1FL
STA
RUN
.OR

-CAD

SRA
STA

‘188

LDR
STR
BUN

HLT
CHST

 CNST

SRCH1
SRCH

CENST

LOCN

CAD
ADD
EXT
ADD
STA

.0

SCNCT
c

D9 ls4a
E+400+0C

8

SCNCT 805402

CCHAR (2

INPTX
4
INSXRY

TINS T

*42382223
CHAR

*

Fv

RV

F¥s04

0 .

D904
RVs04

T*Z280400

Re
BCTAED 829
CHAR
INPTX
IMAGE+15s1
*+294

IMAGE+15+2294

AL T
-.u\.i\\_i

SCNLCT 00902

INP1

SCNCT+00910
SCNCT#01

F‘..

STFOL

4
CHAR Q2
RUNXX 29999
1

STFOL 304
INPTX

0

150LATE NEXT DIGI
CHECK FOR END ©OF

IF PROCESSING FOR STATIMENT

- WE PUT CHARACTERS INTO RVU~5TACK

IF BETA ON AND WE HAVE JUST PUT IN

AN EQUAL SIGN»

RV STACK HAS CHARACTERS [N BACKWARDGSS
TRANSFER THEM TO FV=STACK IN RIGHT ORDER

UNTIL RV*CTACK 15 EMPTY

READ A NEwW CARD
PRINT 1T UNLTSA P{Sla} DOWN
START IN COLUMN 2

HICH SPFED IGNORING OF SUCCELSIVE
ALANK COLUMNS UNLESS ZETA SWITCH IZ ON

PLLL CHARACTERS OUT COF £y (FOR-VARIABLEY

STACK

SRURROUGHS ALGEBRAIC COMPILER = STANDARD VCR‘IONS

5 4/1/61%%
Oe0e0)
IMAGE+16

LEVEL
Lra
NN
5CT

L

LOOK FOR SYMROL IN TABLE



017 29

] 1640  %B LDB L
017 30 O 1641 184 SRCHX 99999
€17 31 C 1642  ®C CAD = 1
37 32 0 1643 STA L CIRST COMPARE LENGTHS
df 33 0 1644 CFA D2D323 (AND WHETHER OR NOT A NUMERIC LABEL)
17 34 © 1645 BCU R ‘ ‘
017 358 O 1646 SRA &4
017 36 © 1647 STA TENMP
017 a7 © 1648 IFL TEMP 6240
017 %8 0 1649 STA - A+el4
G917 39 0C 1650 IFL A+90%01
017 &40 © 1651 oLs TEMP 55451
217 41 © 18652 BRP A+
01742 O 1653 Los L9
017 43 © 1654 4 CAD ~ X If LENGTHS AGREEs COMPARE THE REST
017 && G 1655 . CFA =~ SYMRLSGO :
717 45 C 1656 3CY A
017 46 0 1657 DaR A=s]
017 47 ¢C 1658 IFL SRCHX 04 sl EXIT TO ONE BIGGER LOCATICN
017 48 0 1659 pLe Ls6ss0 IF SYMBOL IS FOUMD
017 42 0C 1660 LDR =~ O
G17 50 © 1661 SRCHX BUN *
017 53 © 1662 R23 STP OPRTXsR24 TN oN SN oN =N <N PN
017 56 O 1663 OPRT LDB OPRTX
017 87 0 1664 DLB =~ 9998 +44 80
7 58 C 1665 STR SCAN O4. :
J17 59 © 1666 LD8 $1 SEND $1 OPERATOR TO EXECUTOR
Ci7 60 O 1667 CAD =~ OPTar '
017 61 O 1648 8UN EXCTR
017 62 O 1669 OPRTX DEFN SCAN
U017 68 O 1669 WEM cLL MSG WRITE ERROR MESSAGE
817 49 O 1870 DB C+ '
01T 70 0 1671 RTF MEGe6 CLEAR MESSAGE BUFFCR
217 1 0 1672 cLL TEMP
017 72 © 1673 WEMX  CAD #
017 73 0 1674 RE CLR Q000
017 74 C 1675 5RT g
017 75 ©C 16756 RFA F+5C0s0
017 76 © 1677 STA F=s04
017 77 O 1678 STR TEMP3
217 78 O 1679 #H IFL E-30491
017 79 © 1680 LDB Fe
17 8C O 1681 LDR = DICT=~2 BET DICTIONARY ENTRY
217 81 0 1882 *C CLA MSGH+]1
017 82 ¢C 1683 LBC TEMP
"M17 83 0 1584 sSLT 2 TRANSFER CHARACTERS



C17 84
017 85
017 &&
017 87

Q1?7 89
017 90
217 91
€17 92
017 92
017 94
017 95
017 96
017 97
017 98
017 99
018 00
018 01
018 02

018 06
G188 07
918 08
018 09

018 12

vi8 14
018 1%
018 16
o8 17
018 18
018 19
hig 20
018 21
218 22
718 23
218 24
018 25
718 26
318 27
018 28
018 29
018 39
018 31
018 32
C18 33
018 34
018 35
018 36

OO0 O0ODO0OO0ODONOO000O0C

o300

QOOOCVOVOCOODOOLIIOOOTOLDOOOD

1685
1686
1687
1688
1689
1690
1691
1692
1693
18694
1695
1696
1697
1698
1699
1700
1701
1702
1702

1704
1708
1706
1707

1708

1709

1710
1711
1712
1713
1714

1715

1716
1717
1718
1719
1720
1721
1722
1722
1722
1728
1725
1726
1727
1728
1729
1730
1731

1732

Es
o]

*A

INSX
NEWTX

*a

*D

FULL

REM?2

CAD
SLA
cLi
BUN

CAD
LDB
bLB
578
i.DR
RFR
LDR
L.b8
STA
CAD
STR
STR
STA
RUN
DEFHN
LOR
CFR
STR
STR
DFL
cLL
BCH
sSTP
BUN
CNST

B+ 0000

5 .
TEWP 924400
fal

MSG

TEMP 2054072
Cu

H=#3
TEMP s 05072

 TEMP3-

Ea—
FrZph
x4 2

IMAGE+1532254

MSG+6 942
WEMX

G009 8440
V4

0

- TEMPS

4
TEMPS
INS

LOCN
TNSX
9G98B s hH 40
A+s04
AVATLIL
RB+¢04300
0

AVATL
0967

0

G010
*aD4
AVATL 204
¥

TNSX
MAMAX
55C»04
AVAIL 04
D+e 04
MAMAX s 00 1
x

C-

WEMX
WEMs EXO

33941430000

SER

-

ONE AT A TIME INTO
AQUFFER AREA

FETURN TO PROGRAM,

ATTEMPT TC CONTINUFE ON

PUT V&4 (CODE FOR CONSTANT 13
IN A REGISTER OM EXIT

RECORD CURRENT SET OF TEMPORARY
STORAGE CELLS IN SAVET STACK
ARD MARK THE TEMPS STACK EMPTY

TNSERT RA(6T) INTO ASSOCIATIVE MEMORY
LOCATION PRECEDING (RB)

NMORMALLY THIS MEANS ON TOP OF THE
STACK MAMED BY THE B REGISTER OR
BY THE &4—=FIELD OF THE STP

IF AVATL STACK 15 EMPTYs TRY TO
INCREASE THE SIZF OF

ASSOCIATIVE MEMORY

TF NO ROOM IS-LPFTs GIVE UP

COMPILER CAPACITY EXCEEDED



018
018
018
018

018
218

Uis
018

~
218

018
018
018
d18

018
018
c18
018
O1a
O18
918

18
018
18
018
018
018
&}
~18
018
018
018
018
218
18
318
218
Cis
018
018
018
18
018
018
Cis
018

018
018
018
018

4G

41
42
43
64
45
46
&7
48
49
50
51
52
53

55
56
57
58
59

60

&1

&3
64
65
66
67
68
6%
70
71
72
73
74
75
76
77
78
79
80
81
R2
83
g4
85
86
87

3 -t

9

»

OO0 QOTOOODOO0O00

OCOOOOC

OCOQQOONTO O OQOIDIDOOOOODDOOO HAOO

DO DO

::::::

1779
1780
1781

1782

REM

REM1

N

ASSN

ASSNX

CONV

LDR
bLB
sTae
LDB
CAD
188
DBR

1 AD
bt N

sTB
5TR

-

STA

Lbg
pLa
BUN

CAD

SLA
5TA
DFL
CAD
BFA
BUM

CAD

LDR
STR
LDR
$Ta
BF 2
LDR
STR
LDR
STa
RFA
BFA

§

REMX -
9998 s 4490
A+ 04

2

O

#7999
*+109099
AVATL
AVAIL s 04
004
X047
REMXK
999944490
0

VARB

4

Ded4

VARB 0431
0

ASSN1 6450
*

;-O

LDB

STR
CAD

- 57A

CONY 3

MAXCM

MINCHM
FXIT

sT8
5TP
BUN
sTP
BUN
SLa
STA
CAD
BUN

CAD
BUN
CAD
STP

DICT+16
EXPLN

V8
STRPV3sah
F+sl1sS
MONGN+1
EXPLN
MNTRE
STPV34213
Fasllsl
F+91193
V.IMAG

\v! 3

-1

SYMsL
RROs 21
NMARX
NMBR

A SSNX
ASSN

2
BUN3V s 44
G2 .
INTRP

OPMAX
EXIT

CPMIN
CMPLX

CREGISTER As TO THE LCCATION

REMOVE [NFORMATION FROM
ASSCCTATIVE MEMORY LOCATION FOLLOWING
(RB} see MORMALLY THIS MEANS PULL OFF
TOP OF STACK NAMER BY THE B REGISTER

OR NAMED IN 44~FIELD OF STP INSTRUCTION

I THE STACK 1S EMPTY» EXIT
OTHERWISE MARK LOCATION AVAILABLE
FOR FUTURE USE

EXTT WITH THE REMOVED QUANTITY. IN
SPECIFIED
IN THE a4=FIFLD OF THE BUN INSTRUCTION

ASSIGN A PLACE FOR A VARIAELES
OR CONSTANTs OR TEMP STORAGES
IF ITS NOT IN MEMORY ALREADY

BUT QUT MONITOR CODING
FOR A LABELS>TO THME LABEL PROCESSOR

OTHERWISE TO THE MONITOR ROUTINE
PUT TYPE IN THE STP INSTRUCTION

MOMITOR FUNCTION NAMES
(ARRAY NAME IS IN VIMAG)

MAKE UP A CONSTANT WITH THE
LEADING ALPHABRFTIC CHARACTERS
(OR NUMERIC LABEL QUANTITY)

PUT ADDRFSS OF THIS CONSTANT

IN BUN INSTRUCTION

SECTION Cs THE EXECUTOR CO=ROUTINE



018
018
018
018
-8
.9
019
019
019
019

019
019
019
C19
c19
019
019
D19
019

95
96
97
98
Q9
oo
01

€2z
03
04

05

04
07
08
09
10
11
12
13
14

18

19
20
21
22

26
27
28
29

30

%1

o e

36

39
40

41

44

46
47

48

49
50

LO0O0ODOODAVOTOOODOOCO

[oNsRoNeRol e

QODOLWD QO

9 34 C
9 35

O D

OO0 Q

1783
1784
1785
1786

1787

1788
178%
1790

1791
1792 .

1793
1794
1795
1796
1797
1798
1799
180¢C
1em
1802

1803
1804
1805
1806

1807

“1808

1809
1810
1811
1812
1813

1814

1815
1816
1817

1818
1819
1820

1821

1821
1822
1823
1824
- 182%

NORM

ANALZ

A
*8
ANALY

R

*D
EXCTR

COMMA

COMMX

KA

MODCM

BUN
STP
BUN
STa
oLe
BEA
BFA
BFA
BUN
RSA =

CAD =
STA
HLB
RUN
578
LDR
CAD -
BUN
8UN

BSA
OLB -
Fazul

sTP -

SUN
CNST

sTP
RUN
sTP
RUN

- CAD

OVRLY

GO

BUN

CAA
STR
AUN

IFL
CAD

- BUN

T0

SWTCH

DEFN

STP
BUN
IFL
DFL
CAD

CMPL
EXCTR

SCA!

TEMP s 64
TEMP g4 20
A+s(0191

LEXTIREY

C+s0125
EXTT
Qsée
EXIF -
0
INSX»04
MODEs&g o0
INSI
D+s 04
MODE

2

*

ANALZ

A+s}

096440
62729300
WEMX
WEMINLRE
21845000000

CMPLX.
RIGHT
CMPLX
WMGsCRN
L PAR
EXTT

Gl2
INTRX
INTRP

TAGsQGy ]
CRT
EXIT

NORM

CMPLX

LEFT
DELTA$00s5

SWCMe 62929
CRH

NORMAL EXIT TO THE

SCANKNER CO=ROUTINE

AT THIS POINT wE USUALLY GO TO
COMPLITHE COMPILFR) RUT SOME SEECIAL
CASES QCCUR

SPECIAL CONTROL OPFRATORs BRANCH

DIRECTLY-TO 1T

SET UP MODE FIRSTs THEN GO DIRECTLY

PICK UP MQODE FIRSTs THEN GO DIRECTLY

EXIT=ENTRANCE LINE

CCOMMA FOUNDa WE CAKT BE IMN NORMAL MODE

WRANCH TO THE COMMA=GENEZRATOR

\ SPCCIFIED BY THIS MCDEe

MISPLACED COMMA

MOD COMMA IS THOUGHT OF AS JCRD{

GENERATE STT#BUN

FOLLOWED BY N ({THF SEGMENT NUMBER)

SET UP TO EXPECT A LABEL
AND CCOMPILE A CIRCLE~T OPERATOR

IGNORE THE WORD T0

SET UP TO PROCFESS A SWITCH STATEMENT
SWITCH Es{lLrsearl)



019

019
019

919
019

-019

0190
019
019

019
019
015
019
019
019
019
019

019
019

G19
019
10

19
019
z19

019
cre
Cci9
019
C1o
019
0¥
219
Cto
019
219
019
019
1%
19
020

020
020
020

51
53

54
56

57
58
59

63

65
66
&7

69

70

73
T4

77
78

19

80
81
B?

85

86
87
88
89
g0
91
G2
93
94
95
96
Q7
98
99
80

02
04
0%

OO OTODOO0 O

CO0OOO0OD

OO

OO ODODH O

[oRaRe]

COODO0OQOCODLLDO0OQCOODO

1826

1827

1328

1829

1830

183Y

1832
1833
1834

1835
1836

1837

1838

- 1839
. 1840

1841
1842

1842
1844

1845
184¢
1847
1848

1849

1850

1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
18632
1864

1845

1866

1867
1868
1869

_SW(CM

UNTIL

*A
IF

FTHR

*B

%A

WISE

®A

RUN

RUN
IFL

STP.

RUN
ST1P
BUN
CLL
BUN

IFL
CAD
STA
STP
BUN
CAD
IFL
BUN

 CAD

BUN

STP
RUN
3TP
BUN
IFL
BUN

5TP

BUN
STA
BFA
5TP
BUN
CAD
BUN
STP
RUN
STP
BUN
STP
auUN
IFL
RUN

CFA
RCE
sTP

EX1IT

e
SWCM362429
NUL SX

NUL SB-
ASMBX
ASMBL s BUNFR
DEX

GO

PS1900901
LOCK
BREFsb4
CMPLX
WMGeRREF
CRU
DELTASZ22e]
EXIT

OPIF
An-.

CMPLX
WMGCRE
CMPLX
LEFT -
PSIe001]
NORM

EXCTR
SCAN
SM3L
44497969
CMPLX
WMG#RCR
SMBL
EXIT
CMPLX
RIGHT
ASMBX
ASMBL s BRUNFD
CMPLX
LEFT
PS1s09»
IF

NDCLMD s 64
B+
CMPLX

IF PROCs THE LABELSs ACT LIKE 60 TO

OTHFRWISFESEVALUATE Es AND LBC Fa

THEN COMPILE ~RBUN FORWARD AND
ACT LIKE GC TO

PUT OUT A BACKWARD REFERENCE OPERATOR)
TO THE PRESENT LOCATION )
COMPILE A CIRCLE=~U OPERATION

IF AND UNTIL TURN ON SWITCH
WHICH CHANGES = SIGN INTO EQL

FITHER 15 JUST A CIRCLE £

OPERATOR
AND A LEFT PARENTHESIS ’

OR s NOT COR IF
comMplILE A BOOLEAN OR

OR IFe

THIS ) MATCHES THE EITHER
PUT OUT, A BUN FORWARD

AND ANCTHFR EITHER

AND THEN THE IF

OTHERWISE SENSEDe

IF IN EITHER IF CONTEXT»



1870 BUN RIGHT

6206 06 O - ACT LIKE OR [IF

020 07 O 1871 P STP - ASMEX

020 08 © 1872 " BUN  ASMBL #BUNFR

020 09 O 1873 1FL DELTADO 4

020 106 0 1874 CAD  CRW :

020 11 0 1875 - " BUN EXIT THEN PUT QUT CIRCLE~W OPERATOR,
020 12 © 1876 %R LDR RR2

020 12 © 1877 STR RR13 : 1F IN TYPE DECLARATIONs SET
020 18 O 1878 LDB  LEVEL RR3 TO CURRENT TYPF -
020 18 0 1879 - DBB  NORMs1 AND IF QUTSIDE OF PROCEDURE OFCLARATIONSS
€20 18 0 1880 STR RR1 PUT IT INTO RR1 ALSOs '
020 17 © 1881 : RUN MORM
020 20 0 1882 ENTER IFL TAGs0O»1

020 21 © 1883 sTP EXCTR

020 22 0O 1884 BUN SCAN

020 23 © 1885 . 57p LINKX LINK TO SUBROUTINE

020 24 © 1886 BUN LINK2

020 25 0 1887 BUN  NORM

020 28 O 1888  STOP  STR  (CMPLX COMPILE CIRCLE Z

G20 29 © 1889 " BUN  WMGeCRZ ,

020 30 O 189Q  scT CLA SCRTB AND AN ACCUMULATOR SYMROLe

020 21 O 1891 BUN EXIT

020 34 O 1852 RETN  STP  V5SUBX RETURNS SEE VSUBe

020 35 0 1893 =, BUN  VSUB

20 36 O 1894 BUN  NORM

020 39 O 1895 COMNT CLL TAG COMMENT o i
020 40 0 1896 - sTP INPTX

020 41 0 1897 CAD  CHAR BYPASS CHARACTERS

020 42 C 1898 RFA S5CNT7s02+13 UNTIL WF SEF A SEMICOLON

220 43 0O 1899 RUN INPT )

020 48 O 1900 FOR STP  CMPLX CIRCLE X = WILL GENERATE THE FINAL BUN
Q20 47 O 1901 BUN  WMGeCRX

€20 ag 0 19G2 STP CMPL X

020 49 0 1903 RUN  LFFT »

020 50 O 1904 . DFL RETA962+29 SET TC STORE NEXT CHARACTERS
020 851 O 1905 CAD  CHAR AWAY {UP UNTIL THE = SIGN)
020 sz © 1608 SLA 4 "

020 53 C 1907 STP - INSXsRV

026 854 C 1908 RN INS

020 5% O 1909 cLL ALPHA

20 56 0 1910 IFL ALPHA 0151 ALPHA TELLS WHAT KIND OF

20 57 © 1911 BUN C+ ITERATION LIST ELFEMENT WE HAVE
020 &0 O 1917 FORCM CLL Or COMMA IN ITERATION LIST.

326 61 O 1913 LOR ALPHA



62

54
65
86
567
68

£O
o

70

71

72
73
74
75
76
77
78

79

80
81
82

B3

' 84
e

86
87
as
a0

31
972
93
Q4
95
96
97
98
99
(ale)
21
¢z
G3

0%
oS
07
08
Qe
10
11
12

3
&

16

PDOCODO0OOTOO OO DO

-

(@3

YD DO

DO D OO

O D OO0

[ |

DD OO OO0

[N ReRGREeRRE - Ne]

1214
1915
1916
1917
19138
191¢
1929
1921
1922
19232
1924
192%
1928
1927
1928
1929
1920
1931
1932
1933
1934

1935.

1936
1937
1938
1939
15640
1941
1942
19473
1944
1945
1946
1947
1948
1949
19580
1651
1952
1953
1254
1955
1956

1957

je5¢8
1a59
1960
1961
1962
1963
1964
1965

%A

%

B .

RFR
RFR

|75

CLL

STP
BUR

' BUM

STP

- BUN
STR

BUN
F42ea
sSTP
BUN
57TP
2UN
IFL
Fl
IFL
CAD
gUN
LDR
LDR
]FR
IFL
5Tp
BUN
&TP

BUN
STP
RUN
5TP
BUN
STP
RUN
CFA
LDR
RCU
LDR
STR
STA
STP
RUN
cAD
RUN
STP
RUN
<TP
BUN
cLL
TFL
RUN

BSA

A+901s1
B4+301s2
ALPHASC1s2
Pl

FSURX
Fsupz

C+

SEMIX
SEMIC

REMX s EXEC
T REMy %42

6147900
FXUPX

FXuUP

CMPLX
WMGsCRU
P1s00s1
DELTAsOIs2
ALPHASC s 1
TOP

EXiT

MODE

D

B+a2242
ALPHA$0Cs 1
CpPLX
R1GHT
QASURX
G5Un
FSunpX
Fsunrl

RUNX

RUN

EXCTR

SCAN

HYPH

RLEQ

*4

RHFQ

ToP

sSMBL

CHPLX
WMGePLUS
aMel

EXIT

GsupX

Qasus

ESURX
Fausl
DELTA
DELTA«0C3
NORM

C+y¢?2

THE V=(E1sE29E3)s . CASEs
ASSEMBLE STP+RUN

RUN BACK THE V=

THE V={F1s

)

CASE

FINISH‘INCREMENTATION oF vV

FIX UP BUN INSTRUCTION

COMPILE AN UNTIL COPERATOR

AND THE LEQ OR G6EQ RELATION

THE V={(Ely

CASEe

RUN pACK V=V

STPys

aly

REMEMBER IF E2 BEGINS WITH

THE CHARACTER MINUS

COMPILE +

THE V=F1l»

AND

CASE s

THEN

COMTINUE

ASSEMALE V=Fls STDy BUN
SCAN V= AGAIN

SEMICGLON GENERATORS

SCANNING



021

021
G21
021
021
021
021
021
o221
221
021
L0212
021
021
S0
221
021
021
£21
021
o”
l")l
4.!.
0?1
021
021
oz1
071
021
021
021
o2
az21
c”
G2
0721
071
021
021
.’\Zﬁ
£21
021
£21
021
n21
121
021
021
21

19

17

18

21
722

23

24
25
26
27
28
29
30
31
32
33
34
35
16
37

38
39

40
41
42
43

45

46
a7
48
49
50
51
52
53

54

55

36

57
58
59
60
61
62
63
b4
65
66
867
68
49
79
71

b X
F

CD’D'D£)L/‘OCO~ODOC‘JOO"il’OQi'}OOOC)QO()DOEﬁ@OOC}OT..)OOO'QO DO DO0DODDODAQLOI0

-1967

1968
1969

1970

1971
1972
1973
1974
1975

19176

1977
1978
1979
1980
1981
1982
1983

1984
1985

1986
1987
1988
1989

199€

1691
1992
16913
1994

199%
1996

197
1998
1999
2000
2001
2002
20072
2004
2008
2006
2007
20408
2009
2010
2011

2012

2013
2014
2C15
2016
2017
2019
2n1¢
202¢C
2021
2022

LB
CLL
DRB
CFA
5CE
CFA
BCE
LDB
BUN

_BUN

DELS

DELY

xgc

-

Fop
AUN
RUN

STP

BUN
aUN-
STP
R UN
CAD
IFL
35A
BUN
TFL
RUN
a7e
sUN

L8

BUN
STP
AUN

cLL

BUN
BFA
STE
RUN
CN5T
TP
BUN
CNST
sSTR
PUN
STp
AUN
5TP

BUN

cLi
cLL
CLL
cLb
cLL
CLL
BUN
sTP
RUN
BUN

OMCRN
OMCRN
MORM s
FURMD# 64
A+

PRCMD 64
A4

DELTA
#41

DELC
- DELYL

CDEL2

nEL3
DEL 4
CMPLX
RIGHT
DELOD
YSURX
YSuni

0
Js12s10
#2297
MORM .

TAGeQQO1

NORM
PRSEXsCRC
PRZR

FUNS

Bﬂ

CHPLLX
RIGHT

o1

Q4+

BEL&911e0

WEMX
WEMsDELA

34661000000

WEMX

WEMs A
30147000000
SEMIX
SEMIC
REMX s CPRND
REMyF=
REMXsDIMS
REMF=

SER

DEX

P1

PST |
DELTA

TAG

RORM

DECHX

DECN

DELS

CHECKS FIRST FOR LABEL MODE.
EXIT 1F EXPECTING A SEMICOLON

CHECK FOR FUNCTION OR PROCEDURE CALL

OTHERWISE BRANCH ACCORDING
ZTTING OF DELTA
DSLTA UNSET

TO THE

 FOR. STATEMENTSAFTER IEIQ&Q-ESQ o

THIS LOCATION
FOR STATEMENTs AFTER E .

AFTER QOTHERWISE S QCGM"NTtsUBROUTIME’E-xo
DECLARATION (EeGes INTEGERs FORMAT)

1S WASTED

PROCESS PARAMETER
INCREASE SEMICCLON COUNT
IF 17T WAS 29SET TO EXPECT ULABELS

COMPILE A PARAMETER CALL OP

FINISH FOR LIST

[SEr Q4+ BELOW)

EXTRA OPERAND

IMEROPER SURSCRIPT
SEMICOLON IS )

ARE THERE ANY OPERANDS ON THE STACK

IF SO THEY HAD S8ETTER BE ACCUM SYMBOLS
ARE THFRE AKY DIMENSIONS LEFT

WE HOPE RNOT

IF FVERYTHING 1S COPACETIC
CLEAR ALL SWITCHES IN SIGHT»
IN PREPARATION FOR A NEW STATEMENT



021
821
o2l
02y

D21

021
021
021
021
- 021
c21
021
€2
021

0z1-

021
021
021
221

Y N

o O
[

[sNeEe)
S BERN JEAN }

NG b et

022
 &32
022

.

029
022
022

22
022
D22
022
022
022
022

az2
022
027

022
022

73
74
75

76
78
79
8o

_B1

-
<

83
84

B5

86

88
39
o9
91

9%

9%

98

‘99

20
¢
0>

03

06
07
o8

11

12
13
14
156
16
17

(o]

<

DO OO L D0

DO DO OQC

< Oo

—

DOO0O0O0O0OD OO

DOOOO D OO

2023

2077

AN A |

2024

2028
- 2028
2027

2028
2029

2030
2831

2032
20723

2034
2035
2036
2037

2038
2039
2040

2041
2047

2043
2044
2045
2044
2047

2048 -

2040
2050
2051

2052
2083
2054
2088
2056
2057
2058

2059
2059
2060

2061
2062

o
mm
o
BEU RN

UPSLN
*C

®A

®C

INPUT

QUTPT

A
#*R

PUT M

LAREL

LABCM
%A

NLRB

DEFN

£TP

BUM

- IFL

STP
AUN
5P
a2y
TR
HUﬁ
5TD
BUN
CLL
STP
RUN
BUN
STFE
K[UN
BUN

CAD
RUN

CAD
STA
aTP
aUN
1FL
AUN

STP
RUN
RUN

STP
M
1FL
51P
atiN
CAD
aUuN

DEFN
3TR
RUN

cLL
BUN

% .
QsueX

Qsup
PS1+00s01
ASMBX -
ASMBL §RUNFR
CHMPLX ‘
CRA»D ] sWMG
REMX P EXEC
REMs O+
DECKX

DECH

PHI
REMX FV
REMs B~
DEL&

FXRUPX

EXUP

Ea—

RY

A+

CRK

STSV

ASMBX
ASMIL ¢ RUNFR
TAGOCs ]
MLRB

UL5SX

NULSB

R-‘

ASMRX

ASMEL ¢RLUINZ
UPSLN62929
CMPLYX

WM TRT

CRA

EXIT

#*
PRABXWCRA
PRSR

DEX
NORM

ASSEMBLE STPsBUN IN FOR LOOQP

~

ASSEMBLE RUN AROUND THE LOOP

COMPILE INPUT OR OUTPUTs IF THIS
FOR 52 )
S1X UP ALL THE RUNS TO THIS FOR LOOP

DROP THE FOR MODE

RELFASE THE SYMAOLS FROM THE
FOR-VARIABLE STACK
THEN DO LIKE A REGULAR SEMICOLONS

ASSEMBLE BUN FORWARD

CcOMMA BETWEEN TWO INPUT OR
QUTEUT DECLARATIONS

ASLEMELE  BUN 0000
AS THE FIRST INSTRUCTION QOF A DFCLARATION

COMPILE CIRCLE T CIRILE A

COMPILF CIRCLE A
(INPUT QR OUTPUT)

MARX B RPEGISTER UNKNOWN



022
022
022
022
022

073

022
022
022
0zz
022
Q22
022

e

022
o
Gz2
830

La

. 022~

022
g22
022
022
Gz2
o2
L2Z
22
222

29
30
31
a2
33

36
37

18
39
40
&1
42
43
uh
45
46
47
48
49
50
51
57
53
54

55

56
57
58
59
&0
61
62
63
YA
65
86
67
68
69
70
71
72
73
74
75
15
77
78
79
8c
g1
82

ODODOO

QOLDODDOD

O

R+ ReleleNele

PO TOQ OO0 W0

ODHD DO

S OODDOODODO0DODO0 OO0

2063
2064

2065

2066
2067

2088

2069
7070
2071

2072

2073

2074
2075
2076

2077

2078
2079
2030
2081
2087
20873
2034
2088
2086
2087
2028
20890
2090
2091
2092
2093

2094

2095

2096 -

2097
2098
2099
2100
2101
2102
2103
21G4
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114

FRMOM

=L -

A

*B

CEN

*R
*C

¥R

*1

STP
PUN
1eL
sTP

2UN

IFL
STP
BUN
R_RFA

Ly
STF
RUN
LDR
CAD
5LS

STA =

cLL

cLL

5TP

aUN

RFEA

BFA

BFA

RFA

RFA -
BRFA

SRT

CAD™,
SLT
STA
RUN
SRT
CAD
SLT
STA
RN
CAD
SL4
ETA
PLUN
DEL
CAD
LDR
BIR
BFR
5TA
57¢
ABUN
L.D8
Ing
RUN
IFL

ASMRX

ASMAL s AUMFR
DELTASCCsS

oMPLX
LEFT

TAG»O091

EXCTR

STAN

LFFTs02+02

DESCR

INSXsDIMS

INS2
NIMS
DESCR
8
0s23
INSTR

DESCR

PASSX
PASS
L=s(2e24
N+s31s8
D+902003
C+902923
Sesl7914
R4+9079C4

2

DESCR

7

INSTR 55
Rd-

t

PESCR

1

DESCR
PASS
DF5CR

y

INSTR 83
A
L+852929
DESCR
INSTR

L+
F+983+0
INESTR 402
WRITX
WRIT?2
DIMS

NORM3# 2999

A-
L=s62929

FORMATs ASSEMAalE RUN AROUND.

PROCESS FORMAT STRING«

(THTS 1S A LITTLE SCANNER)

REGIN NEST

LEFT PARENTHFSIS
NUMERIC

noTvT

COMMA

STAR

RIGHT PARFNTHESIS

TNSERT MUMBER (33 FIELDYALPHAIS2FIELD)

BUILD NUMBER
INSERT NUMBER IN 83~FIELD

INSERT NUMBER IN EITHER 02 OR 83 FIELD

{OR DO NOTHING = AFTER *)

il

m
-

RIGHT PARENTHESI S

L1

-



022
Q22
t22
022
022
022
022
022
022
022

022

022
022
027
022
022
022
023
023
023
023
623
023
23
023
023
623
023

023
023
023
023
023
023
023
023
22
£z3
022
0z3
c23
c22
023
023
023
Cz23
Q23
023
023
023
023
023
023

83

84
85
86
87

88"

89
o0
91

92
93

94
]

96

Q17
o8
9¢
00

01

Q2
3

04

0s

06

07
08
09
10

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
20
31
32
33
34
35
36
37

COO0OOOoUD0OOO0OOLIDIORDAOTLROO

o]

OG0 Q

OO DOUO0ODQOO OC

O OO

2115
211¢é

2117
2118
2119

2120

2121

2122

2123

 "_g;zA“
oyos

2126
2127
2128
2129 .
2130
2131
2132
2133
2134
2135
2136

- 2137

2138
2139
2140

2141

2142

2143
2144
21&5
2146
2167
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2167
2164
2165
7166
2167

-39

Cwe

*5 ¥

*C

2E

SGMT

sTp
AUN
Fazs
SRS
L5A

STA

BUN
nEL

cLi

cLL
. 8TP
BUN
DLB

sha
ADL
CAD

8FA

nNERB
IFL
5TP
JUN
BUN

CIFL -

IFL
RUN
SLA
STA
SUN

CAA
ADA
RZA
STP
RN

IFL

CAD
EXT
STA
SLA
ADD
STP
RURN
IFL
IFL
CAD

“LDR

5TR
STA
STP
BUN

IFL

5TP
PUN
DFL

REMXsHIMS
REMy %42
TOAT e s ¥
&4 o

1 .
INSTR

R= '
ZFTA$624725

10PUS

CINSTR

IRPTX
INPT
IOPUS 0492

A

INSTR

THAR
C+e02914
INPT 95992
INSTR912020
WRITX

WRIT2
185TR»129 30
ZETA9562935
R B
2

INSTRs 83

R‘

PREV

BRUF+9R
*43
WRITX
WRITS

BUF 5441
BUF

BpcuL?

RUF

4

LOCK
ITNSX s SUNS
INS
TAGsOO s}
DELTAWQG4e 4
LOCN -
gUF

LOCN

LOCNP
EXCTR

SCAN
ZUTA»62+39
TRTGX

TRTG
ZUTA952+39

INCLUDING THE

LOCATION OF MATCHING LEFT PARENTHESIS

TRANSFER FIVE CHARACTERS
AT A TIMEs UP TO AND oo
NEXT ASTERISKs

SEGMENT BEGINNING,

IF BUFFFR NOT EMPTYs DUMD T

INCREASE SEGMENT NUMIER

STOR= SEG NOSLOCN IN FUN=STACK

FIX UP FORWARD REFERFNCES TO THIS
SEGMENT NUMBER



023
023

C23
Q22
Nna
WL
023

023

c22

“

823
ohac!
(sl

023
023
023

023
023
023
023
022
023
- 023

73

023

c23
D23
n23
023
0723
023

023

Cors

&7

44

AL

3

48

47~

48

45

80
51
52
53
54

-

56

59
60

61
62
62

&6

&8
69
7¢C
71
T2
73

748
77
T8
79
an
81
8z
B3
84
BS
86
27
89
89
90
91
9?2
33

(s Re

OO0 OOOON0 D0

OO0 D

-~
A\

[GRe N e el o]

(s}

DO0ODLDOQODODLOOOD

END -

%A

FINSH

INDEX

*A
3

CAD
BUN

STP
BUN

CIFL

eTp
BUN

CFA

BCE
CFA
RCE
CFA
BCE
CFA
sCu
cLi
BUN

STP
RUN
MLS
MNC
BUN

CFA
BCE
CAD
BUN

5TP

8UN

CAD
RUN

7P
BUN
STR
STR
SLT
STP
g U
LDR
DLR
LOR
STR
STR
Lo8
STA
s1p
RUN
STP
AUN

CRV
EXIT

CMPLX
RIGHT
TAGe0UOs1
EXCTR
SCAN
CHEND 2AT ..
ERD

RPAR

END
SMCLRN
ANALZ
KOMAI;?
A

TAG
ANALZ

CMPL X
RIGHT
T

- 4009 T 0

a00

NUL SX
NULSB
ARFMD
ANALY

INSXsAVATL
INS

A+eQ4
B4+el4

14
INSX s ARAS
INS

OPRND
Debasel

0

®4273

#9408
CPRNR
Nab4
CHMPLX
WMGeCRR
CMPLX
LEFT

"INI%H-
REGHT PARENTHESTS SHOULD MA CH

COMPILFE CIRCLE
WILL FINISH THE SEGMENT,

THE WORD ENDs

SCAN UKTIL WE R

VeWHICH

EACH

ENDSRIGHT PAREMISEMICOLONIOR COMMA,

THIS

THE LEFT PAREN TO WHICH

INITIALTZED

= IN 5TA

THE OPERATOR STaACK

TEMENT

REPLACE BY CIRCLE B OP.
ARRAY DECLARATIONM»

IF =

APPEARS IN
GO INTO ARRAY=FILL MODE,

WE

INDEX OP IS INSERTED BETWEEN A ARND

OF A{l)e IT

FIRST FIND

THE INCREM

BEGINS PRCCESSING

SURBSCRIPTIS

SOME AVATLABLE LOCATION
IN ASS0C MIMORY, THIS WILL BE CALLED

INT WORD FOR THIS ARRAY,

IN ARAS= AND CPERAND-STACKS WE PUT A
REFFRENCE TC THIS INCREMENT WORDs WHICH

1S INITIALIZED TO

V=0 NORMAL

¥=1

R=0 FLOATING

AAAA=

LOCATION OF OTHER

V 5 R Q000 AAAA

CALL BY NAME V=2 MONITOR

=1 FIXED

INFORMATION

PUT CIRELE=R OPERATOR ONTC THE STACKS

ALSO A

LEFT PARFENTHESIS



021
023
022
023
023
023

024

024
024
D24 .

076
D24
Q2
024
924
024
024

024
024
Qza

D24 2

024
024

024

024
G224

024

024
024

024
D24
024
C2a
024
024
024
024
224

o024
D24
024
024
C24
Qpa
Q24
024
0r4
D24

94 C

95,0
86 O
97 O

gr 0

99 o

02 0.
020
64 0

05 0
6 0
07 0
o8 0
69 0
10..0

24 0
25 0

28 ©
29 0
36 0
31 0
37 0

33 0

36 0

3% 0

36 O

.39 0
40 0

L] )

42 O

Ay 0
65
46 0
&7 0
a8 0

2216
2217

© 2218
2219
2220

2221

2222

- NDXCM
22230

2224 -

22725
22726
2227
2228

2229

2230
2231
2232
2233
2234
2235
223¢&

2237

2238

- 223%

2262
2241
2242
2243
2244
2245

2246

2247
2248
2249
2250
2251

- 2252

2253
2254

225%
2256
22%7
2258
2259
22580
2261
2262
2263
2264

*A.

SPERX

DECN

NETNX

G5

MLTS

CAD
sTo
RUN
CAD
TFL

RUN

STP

RUN

KRR

" BUN

STR
BUN
CAD
RFA
BUN
DLB
LDR =~
STR

DB

nle -
CAD =

CEXT

MUL

sTR -

LHn

LOR

RFR
5TP
RUN

- RUN

STP
BUN
IFL
STP
AN
L1P
RUN
CNST
BUN

LDB
pLy -
DRK
STP
RUN
424
CFA
LDR
BCU -
LD®

Ve
MpLX
VRBL

PLUS

PHI»00s1
EXIT

PRSBX s+ CRY

PRSB

LPERX--
&PFRO
cMPLX

WMGPLUS

PAR
A+s11s2
B4
PAR#*6430
1

TEMP
ARAS
0e5490

G

£Xa?2
TEMP]
Os64

ARAS

o

NORMs 2240
INSX s MULT
INS

NORM

CMBL X
WMGDOT
CHMPLX 20496
REMX s DIMS
REMsVRAL T
WEMX
WEMsVRAL]

30147000000

*

MODE
D221
*9100
REMX s MCDF
REMg® 42
0552 9%
NDIXMD 3 64
DECNX

0

ARAS

. FURTHERMORE s INSERT

THE CHAQACTcRS o +

INTO THE INPUT STRING
FINALLYs SET UP TO IGNORE THE LEFT
PARENTHESIS WE LU GET NEXT FROM SCANNER.

COMMA IN SUBSSCRIPT POSITION

FINJTSH EVALUATING SUBSCRIPT;MAKF SURE,THW;M

1T 15 FIXED POINTs —
MULTIPLY IT BY THE PROPER DIMENSION

INSERT PLUS OPERATOR

TF THE DIMENSION WAS A CONSTANT

THE INCREMENT WORD CONTATINS SOME INCREMNT
WE HAVE SUPRPPRESSED FROM THE TARGET CODE»
AND WE MULTIPLY IT 8Y THE DIMENSION

aAND REPLACE.IT IN THE INCREMENT WORD,

IF AN EMPTY SURSCRIPT APPEAREDS
PUT THIS DIMENSION ON MULT STACK

MULTIPLY PREVIOUS RESULT 3Y | :
THE NEXT DIMENSION

TF THERE TS NO NFXT DIMENSION,

USFE 19AND S5AY IMPROPFR SUBSCRIPT

DECRTASE PARENTHESIS COUNT ON THIS MODE

IT I5 NOW ZFROs PULL OFF THE

THE “DODE STACK

AND TF
TQP OF

IF WE FINISHED THE SUBSCRIPTS OF AN ARRAY
WE GO THROUGH MORF MANTPULATICNA
OTHERWISE WE FXIT,



024
024
024
024

Cog

024
024
C24

v(ﬂ-
C24

024
054

02%
024
D24
024
024
024
24
0za
024
024
024

024

074
024
024
A
024
024
024
024
024

224
0724

024
c24
D2&
024
D24
0724
D24
C2s
024
D24
024
02a
D24
24
24
074
828
025
028
028
028

49
50
51

52

53
S4
5%
56

37
58

50

60
&1

&2

63

65
86
&7
68
&9
70
71
T2
73
T4
75
76
77
T8
7%
a0

g1
n2

T e

83
Ba
85—2
aE”
87
88
8¢%
a0
91
Q2

“3

g

a4
95
34
97
98
39
oo
01

03
04

DO DOOO

0 D20

DOO OO0

leloReRello Nl

DD DOVDDO00CGDODOO 0V ODODOOO OO

2265
2266
2267
2268
2269
2270
2271

2272

2273
2274

S 775

2276
2277
2278
227%
2285
2281
2282
22833

2284 -

2285
2286
2287

2288

2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2290
2300

23071

PENE:
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
23113
2314
2315
2216
2217
2318
2319
2320

%A -

%3

xp

B

."(.Q

*0

Twi

*J

®1

o~ o.
578

(TB
Log -
STa
cia
ADD
BSa
LDR
STR -

CBRUNC

STP
RUN
STE
BUN
5TP
SUN
STP
RUN
Fa2a
SRT
CAD
EXT

STA
3FR
CAD
TP
nUN
STP
AUN
5TPR
BUN
TP
RUN
Fa24
IFL
57P
RUN
5TP
RUN
IFL
STP
RN
HLT
3FA
537°
RUN
TP
RUN
PUN
STP
RUN
PUN
sS7P
auUN

ALR = G640

Pase
Q+20s
o]

R+904a

0

Adal

Vi

PAR

R4

CMPLX
LEFT
SPERX
SPERO
CMPLX |
RIGHT ,
REMX s ARAS
REMs¢ %42
6T42eDe¥
i

*

RCUL?2
*264
G492240
PaAR
TNSXeMULT
INS -
USURX ¢ CRN®
UsUR
REMX o ¥ULT
KREMs T+
REMXsMULS
ReMe%4D
633890 ¥
KAPPA$00s1
DRSaX yCRC
PRSB
RFEMX o MUL S
REMeJ+
KAPPASOOS1
REMX ¢ 0P
REM e NORM
12
C+9hA540
CMPLX
VRBL
CmPLX

WG DOT

F‘—s

INSX 9MULS
INS

K-
REMX » 0P
REM s A=

NCw WE FINISH PROCESSING ARRAY SRSCRIPTS

THE FINAL DIMENSION TO MULTIPLY BY
15 FITHER THE CONSTANT 1 '

OR & PARAMETESR TO THE PROCEDURE

MULTIPLY BY ITs

PULL OFF TOP OF ARRAY STACK

INCR WORD/64 1S CHANGED FROM THE
INCREMFNT TO THE RASE ADDRESS PLUS THF
INCREMENT {MOD 10000 R

IF AN EMPTY SUDRSCRIPT HAS APPEAREDS
DUT L AST DIYENSION ONTO MULT-STACK

WI1TH THE OTHERS

2UT HUT THE RECALCULATED BASE ADDRESS
AS & PARAMFTER

JFT MULS TO MULT STACK IN RthR E ORDER
MULS s

FORGET TOP ENTRY OF IT 1S ZERC

-

STORE THE PARAMETER.

WE ARE FINISHEDe PULL SPURIOUS + OPERATOR
(WE GET AN EXTRA ONE FOR EACH
EMPTY SURSCRIPT

MULTIPLY TOGETHER ALL DIMENSIONG
BETWEEN EMPTY SURSCRIPT POSITIONS

REMOVE EXTRA + SIGN AND STQORE
COMPUTED MULTIPLIER



025
028
028
025
025

a2s

e

2%
Ame

LA

029”

$F4]
025
025
028
02%
028
02¢
028
025
,925
02%

028

92

075

028
025
£2%
8zs
228
028
028
02%
025
kst
025
€24
025
07%
028
Q2%
025
Q2%
C2s
025

£zs
€25
028
02%
028
075
025

08
06
07
o8
29
19
11
12
13

14

17
18
19
20
21
22
22
2t

26
27

28

30
31
3?2
3%

34

35
326
27
38

-39
470

41
47
43

a4 .

45
a6
47
48
40

50

53
54
5%
56
57
58
59

D000V OLODOLDLODOOONGCODODOQLINDO0

ODODIOO

QDO OO0Q0OD

N

ARMS

®a

*8

HLT
Lbe
CAD
CFA -
BCU
LDB
CAD
STP
RSA&

AUN

CFA
RCU
LDR
cLL
nFL
NFL
CAD
SLA
ADD
STP
BUN
STP

BUN

IFL
1FL
BUN
cFA
BCU
LDA
LDR
CER
RCU
LDR
CAD
8SA
57P
RUN
<Tp
BUN
CNST
LoR
TFL
CLA
BUN

cLb
LDR
NLR
caD
STA
CAD
SIP

i

39
MCDE
0

EURMD s 64
NORM
FUNS

Q-
USUBX s £RN
Usies?
NORM

PRCMD 64
A+

55C

o .
G»12s10
09723939
S5¢C

4

0
INSX s OPRND
INS
INSX 9 ARMS
IMS

55Ce 0201

KAPPASDO ]
NORM

NDXMD 264
B+

0

0

FUNMD s 64
24

FUNS

0

R493
REMY 4 OF
REMeFE+
WEMX

WEMy NORM
20149475000
ARAS
Q827251
Symal +1
TNSXX

KAPPA
OPRND
QeAts0

0

A+ 54

A+ C
INSX e FUNS

I[F MO EMPTY SURSCRIPTS
BUT IT IS A NAME CALL
WE PUT [T IN AS A NAME

OCCURRED
ANYWAY o
PARAMETER

EMPTY SURSCRIPT POSITION OPERATOR

SEMEED

1s WHILE COLLECTING
NEW PROCEDURE PARAMETERS,

CREATE A PSFEUDQO SIMPLE VARTARLF
FOR THIS SUBSCRIPT MULTIPLIER

PUT 1T INTOC THE OPEFRAND STACK

AND INTO THE LIST CF MULTIPLIERS

FOR THIS ARRAY

OTHERWISE CHECK THAT
OCCURS IN AN ARRAY PARAMFTER
WYHILE CALLING A PROCEDURFE

IMPROPFR FMPTY SURSCRIPT POSITION

RECORD IT IN ARAS
AND PUT MARKER OM MULT STACK.

BEGINNING OF FUNCTION CALL

PUT MAME OF FUNCTION WERF CALLING
ONTO FUN=~STACK

THIS EMPTY POSTTION



023
025

ekl
WL

025

025
028

025

G228

€28
¢25
025
025
02%
025
czs
02%
028
025
02%
025
028

0785

025
02%

025

02%
2%
028
02%
025

c2s

025
nos
025
02%
Dzs
026
026
028
026
Da2s
024
02%
G268
026

o026
026
026
026
826

60
61
62
83

66
67

68

71
72

73
Ta
5
76
77

5.

RN
a1

82

83
B

85

86

87

28
89
90
91

92

93
94

95
2
97
98
99

Q0

01
02
03
Qa
G5
04
07
08

11
12
13
14
15

DD OO

[~ R~

OGO OO0OD0O0O0D0 00

o

D

D OO0 0 D0

OO OO0

QOO0 0D OO OO TFOD

2372
- 2373

2374
2375

2376

2377

‘2378

2379
2380

2381

2382
2383

2384

238¢
2386
2387

2388

2380

2380

2391
2397

2293

2394
239%
2296
2297
2398
2399
2400

. 72401

2402

2403

2Lla
2805
26406
2607
2408
2407
241’
2611
2412
2413
2614
2415
2416

24617
sa18
2419
26270
2621

* A

FUNCM.

Dump

MONT

auN
CAD’
8UN
Fazhl

3TP
RUN
BUN

CAD
SLA
STP
BUN
DFL
DLE
DRR
sTe
BUN
STR
IFL
DFL
IFL

CIFL

SURR

sSTP
8UN
CFa
RCU
DFL
sTR
CLL
BUN
REA
RURN

DLA
LOR -

RFR

DFL -
BUN
DEL -

LOB

160 =
CMONT+1
NFL -

RUN

LB
STP

BUN
RUN

IFL
DFL
IFL
STP
RUN

INS
CRO
EX1T
Q9090

PRSBXSCRC

PRSE
NORM

LEVEL

&
INSX s DUMBS
INS
S+96) ek
LOCNs54 0
MONT » 200
ASMEX .
AGMRL yRUKZ
LOCNsSL
LOCNySsLy3
THTs62971
TAGs0O»]
CHI«00s1
EXCTR

SCAN

SMCLN

* 45
TMIe62429
5+#81

TAG

ANALZ
#4+280140
MONT +1
LssS4 0
D
*+092143
0322937
A+s0209
091260
puUMs -
Qe85

-

0512230
ARTHG
LIBRX
L IBRF
MOMNT+1

TAGe0O0s )
NU»5229
DELTA+0094
ASMRX
ASMBL s RUNFR

CCMPILE A CIRCLE-O

COMMA IN PROCEDURFESFUNCTION. CALL

. STORE THE PARAMETER

PUT RECORD ON DUMB STACKsFOR OVERLAY

MAKE SURE LOCN IS5 AT LEAST 300

MONTTOR STATEMENT
PREPARE FOR NUMERIC LABELS
GET NEXT ITEM FROM SCANNER.

IF IT 1S A SEMICOLON WE EXIT

MARK OPERAND AS MONITORERsUNCLASSIFIED

OR IE PROCESSING DUMP,
AS £ VARIABLE TO BE DUMPED

PUT MOMTITOR SURROUTINE INTO PROGRAM

SURRNAUT INE

COMPILE BUN FORWARD



2477 . §Tp INSX s FUNS PUT LOCN INTG FUNS

026 160

026 17 O 24232 RUN INS2 (RETURN WILL LOOK AT THIS)

076 18 0 2424 . 5TP EXCTR- ,

026 19 0 2425 BUN SCAN GET NAMFE OF SUBRCUTINE FROM SCANNER
Q26 20 0 2426 ) STP TRTGX

026 21 O 2427 BUN TRTG DEFINE IT

026 22 O 2428 " STP NEWTXsSAVET

024 22 O 24729 auM NEWT SAVE TSMP STORAGES

Cr6 24 O 24630 CAD CRS

026 25 O L2431 _BUN - EXIT . COMPILE CIRCLE Sa

026 28 O 2432  cXTRN STP  EXCTR :,,XTERNAL.

0626 29 0 7433 BUN SCAN .

028 20 © 2u34 IFL  EPSLNsOOs1

026 31 0O 24135 ST V2
026 32 0 2436 1FL TAGeQO 1 ‘
026 23.0 2837 DFL PEHsE2 96 DONT LOOK ON LEVEL ZERO WHEN DOING
026 34 O 2438 5TP EXCTR A DECLARATION

0286 35 O 24739 BUN SCAN GET KAME FROM SCANNER

026 36 O 24640 . 1FL PEH»62 94 :

026 37 0 2441 DLB 95490 75 17 AN EXT STATEMENT OR EXT PROCEDURF
026 38 © 2442 _ nas A+ g PROMD _ _ ‘
026 335 O 2442 £TP TRTGX EXTERNAL STATEMENT

026 40 C 2444 UM  TRTG? DEFINE 1T

026 41 C 244% CAD RUF RECORD ITS SEGMENT NUMBER

D26 42 0 24k SRT 4

£26 42 0 2a47 pLa LsbksO {THE OVFRLAY WiLL FIX UP ANY

Gz 44 O A4 STA = 004 FORWARD REFERENCES TO 1T USING Tuls
926 45 0 2449 .- IFL  ALEPH6246 SEGMENT NUMBER)

026 a6 O 2440 ’ sTP ASMEY .

026 47 O 2451 PUN  ASMBL #3UNZ COMPILE BUN FORWARD

028 L& D 2487 BUN NORM

026 49 0 2454 A DLB Lebhe0 EXTERMAL PROCEDURE

o286 5¢ 0 2654 ST2 = 0966 MARK AS 83 CODFs

t26 51.0 L2L55 IFL =~ 04223232 . . _ _

D28 52 0 2486 LDR NRM SCAN OFF THE PARAMFTERS,

028 55 D 2457 PRCMT STR  C+s04 {R/04 1S FXIT LINF)

626 56 0 2458 cLL V2

026 57 0 2459 sTP INPTX BYPASS PARTS OF CARD

026 58 0 2460 BUN INPT UNTIL WF HAVE AN FXTRA RIGHT PARENTHESIS
026 59 0O 2461 RFEA B+9023s04

026 67 0 2462 RFA A+s02s24

026 61 O 78673 BUN INPT

02& 82 © 2664 *®A IFL V29002

026 862 O 2465 #3 DFL V290091

026 64 O 2456 BRP 1NeT

226 6% C 2467 %0 RUN  #

526 68 0 2468 PROCH CLL RR3 WORD PROCEDURE SENSFDe

026 69 0 26469 LoR VARS . ,

0 2470 STR FRSTD 404 SET FRSTP TO LOCATION ©F 157 PARAMETER

0926 70



Q26
U2é
026

027

227
2z7

027

71
72

73
T4

75
76

77

- e
T &
€<

79
8"
81
82

as

86

87
a8

89

al

23
94
85

98

99

nn
21
02
02
Of

07
083
09

15
16
17
i8

24
25
26

[¢] (o]

D OO0 DT

DO

30O

QOO OO0 QO0DODID

DODOO Q-

2471
2672
2473
2474
2475
2474
2477

AL o
LB

2479

2480

2481

s D

L

2483
2484
7585
THEE
2487
2488

2489
2490
24931

S 2692

2493
Z&94
249%
2496
2497
2498

2499

2500
2501

2502

2502
2603
2504

2508

2506

2507
2508

2509

PRCCH

ARAPN

LDR
sTR
Chi
LDR
cvb
STR
sTP
aliM
5TA
£78
IFL
gUN

5TP
BUN
DFL
1FL

PR3
PRI
PRZ
CHT
CHI
cHrz
XStBX
Xeun
LEVEL

- 0927%

CAD

UN

5TP
AUN
BUN

Lba

CAD

INTG

5001
FLTG

ARRAY
DCLCH

ARDEC

SLT
STA
5TP
3UN
BUN

Ci.l
IFL
BUN

DEFN

cLi
IFL
£TR
BUN

RUN

IFL
cAp

cT A
DA

0821+3
NORM

XSUEX
Xasus
Cells2

FNSWe 0O 1

TOP
EXIT

YsUrX

YEeURL

NORM

OPRMD

2
ARMSs 44
YEURX
YSUR?Z
NORM

RR?2
ARZ971e1
ARRAY

INTG

RR2

DELTASOCHS .

CMPL X
LEFT

NORM

I0TA«s00s

XONE+]
ARR1

SAVE PREFIX IS8T

OHUT CFF LAREL PROCESSING

INITIALTZE DECLARATION

(TRre .PART COMMON TO PROC AHD FUNCTION)

SET LEVEL = KC

MARK TYDE GE THIS PROCEPURE UNSBFCIFIEDR

WORD FUNCTION s
DO IMNITIAL 57EP
SFT TAU DIGIT =

ENSED
S
6 .

COMPILE MNAME OF THIS FUNCTION

RECORD PARAMETER

-

ARRAY NAME APPEARS AS PARAMETER

PUT NAMF INTO ARMS

L _J
[

£ T P METE
“QARK IT AS PARAMETER

INTEGER DECLARATION
S5ET TYFE = FIXED

-

SB00LEAN DECLARATION (SAMED

FLOATINGIREALs SET TYPS = FLOATING

ARRAY DECLARATION

DECLARATICANS ARE HANDLED BY SCANNER

"

START TO DECLARE AN ARRAYS
OF A(TsJsKsl) 15 SENSED
INITIALIZE ARRISARRL TO 1

JUST AFTER



227
Q27

27

oz27
Q27
o2y
027

027

027

027
027

027

027
027
027
027

027
027
€27
027
027
027
027
027
027
027

027
027
027
027
n27
e27
027
027
027

027
027
027
027
027
027
027
027

27
28

32
33
34
35
36
37

4C
&1

47
48
49

-

83
-1
5%
56
57
58
59
6C
61
62

65
66

67 .

68
69

70

T1
72
73
74
75
76
77
78

79
8N

i

81

80

0
O

DO0o0OO

[ B we]

Spooo

OO OO0 QLD

OCOVODADLOODO0OT OO

2510

- 2511

2512

2513
2514
2518
251¢&

2518

2519
2520

2521
2522
2523
2524

2526 -

2527

7528

2529
2530
28731
2532
~7833
2534
2535

25136
2537
25138
25139
25490
2541
2847
2543
2544
2545
2546
2547
2548
2540
2550

2551

2552

ARACH

STA
o-Th
RUN

5TP

- RUN

ARFECM

SEMIC

‘@sup

QSURX

RUN

RUNXX

LDR
BB

. CAD

BUHM

IFL

- BUN

57TP

BUN

STP
BUN

ARUN

5TP
BUN
BUNK
CLL
IFL
sTP
BUN
CcLL
RUN

LOR
STR
LDOR
STR
LDR
STR
LDR
STR
IFL
RUN
NFL
LOR
STR
LDR
STR

- LDR

5TR

g

ARRL
CRE

EXIT

NUL 8X

NUL SR
ICTA
NORM» 99GQ

CRG ..
~EXIT

RHC#62429
NORM

CMPLX
RIGHT .
CMPLX
LEFT

CMPLX
RIGHT

ASHBX

ASMRL sSTPFR
DEX

DTs00 ]
ASMBX
ASMBL s RUNFR
P

*

Kz

K3s(04

52

5204

SCAN

SCNXX 04

Fv

STFQOL #0D4
THET L &7 970
SCNT

THET 8962429
K3

K202

52

52804

SCNXX
SCAN+ G4

ARRAY DECLARATION COMMA SENSED
TREAT AS ){ 2UT PRESERVE ARRAY MODE

IF THIS IS A COMMA SETWERN DIMEMSIONS,

CIT IS A CIRCLE~G OPERATOR

ARRAY FILL 1S ALL HANDLED BY SCANNER
(1N UNUSUAL WAY) SEE NUMBER SURRCUTINE

SEMICOLON IS THOUGHT OF AS I

THIS INNOCENT-LOOKING THING'MAY CAUSE

ALL SORTS CF THINGS 7O HAPPRNs -

TNTERRUPT NORMAL SCANNINGe

RUN BACK THI VARIA3LE PART
OF THE FOR STATEMENT AGATH

AFTER Tur = 516N

REGTORE MORMAL SCANNINC

ARTT O
(AT

PROCEDURE S



927,
027

3

027

037

027
027
027
027

027

o
UL

227
027

Q27
027
028

028
- 04

D28
028
028
028
028
028
028
028
Oze
028
€28
028

028
078
cz28
gz2e
028
sz28
ozs
028

028
o028
078
028
028
2278

028

82

85
86
87

‘88

mom

av

9N

91
92

-~
P

o4
95

98

A
00

03

05
06
07
08
09
10
11
12
13
14
15
16

19
20
21
22
23
24
25
26

29
30
¥l
32
33
34

37

D o0

DOo00AO 0

DOVOOODDOOO

QOO TIODTOT DI TOO

QOO OLOOO0

2553

2554

2555

- 2956

2557
25568

2559

- 2561

25672
2563
2884

2565
2564
2557

25468
2569

2570
2571
2572
2577
2574
2575
2576

2577,

2578
2579
2580

2580

2580
2521

2582

2583
2884

2585
2586
2587

2588
2589
2590
2591
2592
2593

2594

RUNX
Fsunl

G6

Fsunz

£FSuURX

Usun

G8

PRSB

NuL R

PRSBX
usugx
NULSX

oLonT

ES
I>

G7

Gy
m
4
=

k]

GE TMX

xSiUn

RUN

STP
BUN
F&24
5TP
nLia
cLi

sT2

BUN

5TP

BUN

DEFN

5Tp
RUN
STR
BUN
Faz4
SRA
S5Ta
BUN

sTP
RUN
CAD
SLA
DFL
BUN

STP

%
REMX » OPRND
REMD 92
703990 0%
CMPLX

LEFT

DEX

RUNX

RUN

CMPLX

WMGsCRR

*

REMX s OP
REM¢PRSR
1053 50e%

PRSBX

999834490

¢

EMPLYX

WMG1
MODF
09221
SEMIX
SEMIC
MODE
D22
PR5BX
PRSBX
e
£
REMXsTEMPZ
REMSOLNT
REMXsSAVET
FEMs 2+ 2
15(75'}Oi*

s

iEMPS9OA
GENPX

REMX s TEMPS
REMRETMX
VARE

&

VARS 0491
GETMX

ASMRX

PULL LEFT PARENTHESIS

DUT AMOTHFE: ONF ON

- RUN. BACK V =

THROW AWAY

AND THEN DOFSL NULSR

NULSZ TS A SEMICOLON WHICH PROTECTS
THE MODE STACK

THROW OUT ALL TEMP STORAGLS
CURRENTLY SEING USEDs THEY
BE USED ANY MORE

CANT

REINSTATE OLD SET

AVATLARLE TEMP STORAGE CELL

SET AN

OR A NEW ONESIF THAT STACK HAS REEN
CLEANZD OUTe

PART OF BEGINNING OF PROCEDURF

S SPECIFIED QOPERATOR TO COMPILER



028 38 259% BUN ASMBL ¢ BUNFR AND FUNCTION DECLARATIONS

o

028 39 O 2596 sTP TNSX s FUNS FIRST COMPILE FORWARD Rg#wﬂ_mce ARGUND
028 40 Q 2597 BUN ING2 ,

028 41 0 2590 - 8TP NEWTX9SAVET PUT LOCKN ONTO FUN~5TACK : ,
028 42 © 2599 , BUN  NEWT STASH AWAY CURRENT SET OF TEMP STORAGE
028 43 Q 2600 sTpP EXCTR ) L ' -
028 44 0O 2601 . BUN  SCAN GET MAME OF PROCEDURE FROM SCANNER
028 a5 © 28602 . STA TR - ‘ o ~
028 46 © 2603 - 5TP CMPLX CCOMPILE CIRCLE-P OPERATOR
078 47 O 267" BUN-— ¥/MGyCRP

028 48 0 2608 IFL  PARSHS00»1

028 43 0O 2606 ' IFL  KCs00s1 -

028 80 0 2607 : sTP CMPLX AND A LEFT PARENTHESIS

CrR 51 ©C L2608 BUN LEFT : _ ‘ ‘

028 52 0 2609 . S5TP . CcMPLX " AND A CIRCLF @

028 53 O 2610 . BUN  WMGECRG :

c28 84 © 2611 CAD" VARW

028 85 0 2612 SRT 4

028 56 0O 2613 " STR = NOPAV &4 ASSEMBLE

0ze 57 0. 2614 5TP ASMEX (LOC OF PARZMETER 1) NOP 0000
028 88 O 2615 BUN ASMTL s ROPAY '

G628 59 0O 2616 1L PHIsOOs1

028 60 © 2617 : DLB  Le&4s0 . .

028 61 O 2618 CAD KC RECORD NUMBER OF THIS PROCEDURF
n28 62 O 2619 STA = 0904 ‘

28 63 0 2620 : DFL = Q#8241

028 64 D 2621 XSURX RUN -

028 67 O 2622 YSURL1 LDE.  KAPPA COLLECTING PARAMETERS

028 88 O 2623 cLL KAPPA

C28 69 C 2624 DBE At HAVE EMPTY SURSCRIPTS APPEARED

gz 70 © 2625 - LDR FUNS OR N0 WE HAVE A CALL BY VALUE
sze 71 0 2626 CAD ~ 0 : ' e
028 72 © 2627 RSA A+l

°28 730 2628 YSUppz nL= LesbtsD -IF NOT . .
028 74 0 2629 IFL ~ 0412510 MARK FARaMfTER AS CALL 7Y NAME

228 75 0 2630 LDB EUNS

0?8 76 O 2631 CAD - 0

cz28 77 0 2632 N 8SA ¥4233

028 78 © 2633 RUN  #+¢2 : -

028 79 © 2634 IFL  TAG»00s1 PUT TaG ON AFTER 2ND SEMICOLON

028 80 G 2635 SRA 4 '

D28 381 © 2636 L3A 5

028 82 O 2837 37P INSAsPAREF PUT cail Y NAME DARAMETERS ONTO
028 83 O 2638 BUN INS PAFREF STACKeWE WILL YJEE TeIS

028 84 C 2639 CAD =~ ©

028 8% 0 2640 SLA 4 LATER TO FIX UP REFERCNCES TO THEWM
028 ag O 2641 STA = O SHIFT LINK FITLD AROQUNDI{SHREWD MOVE)
028 87 0 2642 PRECSW £4241 12100010 IN PAREF LINK FIELD 15 6¢-FIELD
028 88 O 2643 %A 5TP REMX s OPRND

028 89 ¢ 2644 SUN REMy*+2

028 90 O 2645 FUR HLT A

028 91 0 2646 S3RA 4 ASSIGN PARAMETER LOCATION

n28 92 0 2647 STA 243904



028 93 0 . 2648 CAD  VARB

‘028 94 C L2649 SLA 4

028 ©5 0O 2850 5TA *y 64

028 96 0 2651 pDLB TOPa54 90 KEEP COUNT DF NUMBER OF 1

028 97 0 2652 DFL = 0332999 PARAMETERS FOR FUTURE CHECKING -

028 98 0 2653 DFL VARE#C4s1
028 99 0 2654 LDB  FUNS KEEP COUNT OF MUMRER OF

029 00 0 268% IFL 08221 PARAMETERS IN FUNS.

Gze 21 O 2656 YsUpX BUN *

029 06 0 2657 CMPL.  RFA VRBL 0190 THIS HERE IS THE COMPILER

29 07 0 2658 BFA  WMG1sClel . ,

029 08 O 2650 - BFA LEFT G192 CHECK KIND OF QUANTITYee

02909 O 2&6&0 RIGHT STP REMX 0P OPFRANDSOPFRATORSLEFT PARENs OR RIGHT PAR
£29 10 0 2661 T RUN  REMsE+ PROCESS RIGHT PARENTHESIGse

029 110 2662 - sTP WEMX

029 12 © 2663 RUN  WFMeLEFT :

020 313 0 - 2664 CN3T 38652540000 {EXTRA RIGHT PARENTHESIS)

029 14 O 2665 *F CFA LPARs 7 ;

029 15 0 2666 . BCE B+ DO ALL OPERATIONI OUTSETANDING SINCE.
029 16 0 2667 STP GENRX LAST LEFT SARENTRESIC

029 17 O 2668 BUN  GENR :

029 18 0 2669 - BUN RIGHT

02¢ 15 0 2870 %P STP NECNX CHARGE PARENTHESIS COUNT

Q29 20 O 2671 BUN DECN _ ORK THIS MCDE

029 21°0 2672 CMPLX BUN *

029 22 0 2673 VRRL1 STA PAR

029 23 © 2674 VR3L S§TP INSX s OPRAD PROCESS OPERANDss

G29 24 O 2675 BUN INS SIMPLY PUT [T ON OPERAND STACK

079 25 © 2676 RUN  CMPLX

029 26 © 2677 LEFT  LDPR PHt PROCESS LEFT DARENTHESICse

029 27 ¢ 2678 : cLL PHi

029 28 0 2679 . DBB  CMPLXs1 EXITs IF EXPECTING A LEFT PARENTHESIS
029 29 0 2680 - LDB  MQODE

079 30,0 2681 ‘ IFL =~ Da2291 INCREASS PARENTHESTIS COUNT ON -THIS MODE
029 319 2682  FORTY CLA 40 ’

029 32 © 2683 BUN A+ AND INSERT LEFT PARENTHESIS IN OP STACK
029 33 0 2684  WMG  LDB  CMPLX -
02% 34 0 2685 DLB = 969934440 PRUCESS OPERATOR G4

02¢ 35 0 2686 CAD = O

029 36 0 2687 WMG] LDB oP

029 37 0 2688 © LDR - 0O

029 28 O 2589 BFR A+366¢C IF TOP OF OPERATOR STACK 1S A LEFT
029 39 C 2690 STA SAVOP DARENTHESI S

029 &0 0 2591 CFA 022 OR HIFRARCHY OF NEW OP IS5 HIGHER THAN
029 41.0 2692 BCH A+ THAT OF THE TCP OF THE OP STACK»

029 42 O 2693 BCL B+ MERELY PLACE NEW OP ONTO THE STACKe
029 42 0 2594 BSA ¥4290 ' -

029 a4 O 2695 BUN A+ ON EQUAL HIERARCHY DO THE SAME

020 45 0 2696 RFA #4£293190 FXCEPT ON ORDINARY SIMNARY OPERATIONS
C29 46 © 2697 BUN A+

029 47 0 2698 LDB OPRND FOR THESEs CHFECY IF SITHER THE :
029 48 0 2695 . LBR s LAST OR THE SECOND=LAST OPERAND IS IN



" 2700 BFR B+31190 THE AuCUMULA’OR» AND IF S0

229 49 O

029 50 © . 2701 LDB -~ 0 PERFORM THE OPERATION T%MEDIHTﬂLY
02%¢ 51 € 2702 LDR = D

Q29 520 2703 BFR B4+s11e0

029 53 © 2704 *A STP INSXOP .

029 54 0 27¢8 , BUN - INS

029 55 0O 2706  %C BUN  CMPLX

0p9 RE O 2707 LR TP REMX s ne TN THF. £ASE OF LOWFR HIEBARCHY s
029 57 O 2708 RUN REMy2 42 EXECUTE THE LAqT OPEPAaO“ S
029 580 2709 — NRPCN NOP- .0 : e

029 59 G 2710 5TP GFNRK QO TQ rrs GEN RATOR

Q2¢ 80 0 2711 auN GERR

C29 61 O 27112 CAD  SAVOP , ,

029 42 © 2713 ~ BUN WMG1 A AND RECYCLE

029 &5 O 2714 ASMBL LDB ASHMBX THE ASSEMBLERS

029 66 O 2718 DiLB = 99993440 :

t29 .67 O 271 ASMRZ CAD - 0

029 &8 O 2717 ASMBY CLL INSTR

029 89 0 2718 . CLL  INSTP

026.70. 0 271¢% STA.  INSTR00

Qe 71 O - 2720 . STA  INSTPs0OC

629 712 0 2721 STA G

Cr9 73 Q 2722 : LOR X1

029 74 O 2723 BIR A+ ‘
029 75 0 2724 cLL X1 , OMIT SLTIC INSTRUCTIONs IF S$T4 OR SRT)
029 76 0 272% } BFA B+9562+40 FOLLOWS

Q2¢ 77 0 27z6 CFA SRT1G+07 '

c29 78 ©C 2727 RCU A+

029 79 O 2728 DFL LOCNs 64l

6z9 80 © 272¢ qUN  ASMPYX

029 a1 O 2730 5 DFL LOCK s 64 s?

329 82 0 2731 IFL  INSTRs4lsl (CHANGE STA TO STR)

c29 83 € 2732 - IFL YNSTP sl :

629.84 0 27373 xA CFA +29999999599

229 85 0 2734 RLH C+

029 86 0 2735 LNR TNSTR ASSEMBELF WITH V(1) I'F THE

029 87 O 2736 LDR = V SIGN IS Osls2s OR 3

229 88 0 2737 RFR Desliss ' .

029 a9 0 2732 %E STe LASMX IN ORDINARY CASESs GO TO THE
029 95 .0 2739 BUN  LASM3 LITTLE ASSEMBLERS

029 91 O 2740 BUN ASMBX

029 92 0 2741 #D DLE =« Vss4s0 WHOOPSe ITS5 AN ARRAY MNAME.

C29 93 O 2742 LDR ~ O WS PROBABLY HAVE TO GET TS INDEX
529 94 O 2743 STA GP IN REGIGTER B :

029 95 O 27484 BFR F+elle? CIF THE ARRAY HAS £LREADY BEEN INDEXED,
029 96 O 2745 RFR Fmy115 SYID THIS PHASTs IF THE SURSCRIPT IS
029 67 O 2746 IFL = 081l CONSTANTSGO TO LITTLFE ASSEMBLER
079 98 © e 578 TEMP A

079 g9 © 2748 LD ~ 0 GET THE SUBSCRIPT .VALUE

030 00 O 2740 CAD - O IT CANT_3F AN ACCUMULATOR SYMBOL
030 01 © 2750 : DLE = 096450 . .
£330 ¢z O 2751 LDR - O ' :

030 03 0 2752 . BFA G+911s3 15 1T A TEMP STORAGE



930 04 O 2753 BFR Q+01196 IS IT ANOTHER ARRAY o o
020 Qs O 2754 ETP . ASSNX OTHERWISE PREPARFE A PLACT FOR IT.IN
030 08 O 2755 BUN ASSN MEMORY , » o -
030 07 0 $ 2756 CFaA DEX367 IF IT HASNT YET REEN ASSIGHNED

030 08 0 2757 © sTA DEX%57 o

030 09 O 2758 RCU G+ 1S THE INDEX. IN THE B REGILSTER

930 10 0 2759 . LDB TEMP : o o

026 11 © - 2760 5TP REMX IF SOSREMOVE REFIRENCE TO IT

¢30 12 © 2761 AUN  REM1sF4+ S -

030 12 0. 2762 699 F424  2629+090 . . , e o o
030 15 O 2763 %0 cLL DEX SETCONTERTS OF "REGISTER 8 TO UNKNOWN -
030 15 O 2784 G LDE  TEMP MFERES A TRICKY PARTs o

030 16 O 2765 &8TP  REMX PUT THE SUBSERIPT ONTO THE XVP STACK
030 17 0 . 2766 : BUN REM1s¥42 IF 17 15 ANOTHER ARRAY WHICH MUST RE
030 18 O 2767 BUN He CALLEDNSKEFP THIS UP UNTIL WE GET

¢30 19 0 2768 STP INSX 2 XVP TO A NON~ARRAYs :

030 20 0 2769 RUN NS R

030 21 © 2770 DLe = 064D

030 22 0O 2771 RFA H+s1l93 .

030 23 © 27712 CAD = 0

030 24 ©C 2773 BFA REM1s11468

N30 25 ¢ 2774 #H CAD LDRVY :

030 26 0 2775 %M STA INSTR ~ COMPILE A SERIES OF LDB S

030 27 O 2776 cLL G UNTIL THE INDEX IS FINALLY IN REGISTFR R
230 28 O 2717 STP REMX s XVP :

030 29 0 2778 RUN REMs T+

030 30 O 2779 2F CAD INSTP THE INSTRUCTION IS TO BE B=MODIFIED
020 31 O 2780 LSA 1 -

030 22 Q 2781 STA INSTR

030 33 0 2782 LDR GP

030 24 0 2783 STR G

030 35 0 2784 RUN E~ G0 TO THE LITTLE ASSEMBLER

030 36 O 2785 *1 STA V9 ‘

230 37 0 7786 STP L ASMX

030 38 O 2787 RUN  LASMA

030 39 © 2788 cSU  LpeVe

G308 40 D 278G BUM H=

030 41 ©C 2750 *C 8SA _ GaPst ABSOLUTE MACHMINE ADDRESS

030 42 © 2791 BSA  "G6PsS ADDRFSS RELATIVE TO THIS LOCATION

030 43 0 2792 RSA GTPs7 ADDRESS T1C RE SLANKED QUT '

030 44 O 2793 BSA GB8Ps8 FORWARD REFERENCE ADDRESS

030 45 0 2794 IFL INSTR$12s10 {8=MONIFICATION ON SIGNS COF 5 OR 9%
030 46 C 2795 RSA G8Ps 9 3=MORIFIED FORWARD REFERENCE

030 47 O 2796 GEXIT 5TP WRITX

030 48 © 2797 BUN WRITZ

030 49 O 2798 ASMRXY BUN *

030 50 0 2799 G4&P LDR INSTR . SET FLAG IF THIS IS SLT10 INSTRUCTION
030 81 0 2800 CFR  SLT10s07

030 52 O 2801 BCU GEXTIT

030 53 © 23802 IFL X1s0001

230 84 O 2803 qUN GEXTT

020 &5 O 2804 G&P CAD LOCN

320 58 0 2808 . SRA 4

30 57 O 2806 " ADA INSTR

230 §8 O 2807 STA INSTR 04

230 s5¢ O 2808 BUN GEXIT



030
930
030
230
030
030
030

e
WOy

030
030
030
030
30

030
030
030
0390

039

030
G320
- 030
030
230
030
030
030
330
030
030

030-

330
030
230

030

030
020
030
031
031

O

31
331
031
031
031
31
031
031
031
031
031
o3

&0
41
62
&3
bt
65
66
&7
68

69

-
70

71
T2

12

TO OO0 000D OO0 O0O0 GO0 EHOQOD

COOO00OODOOOOO

Ia
L.

OO OO0

2809

2810

2811
2812
2812
2814
2815

2816
2817
2818-

2819
2820
2821

2822

2823
2824

- 2825
2826
2827

2828
2829

2830

2831
2832
2833
2834
2835
283¢&
2837

2838

2839
2840
2841
2842
2842
2844
2845
23846
2847
2848
(U4O
2857

2851
2852
2852
2854
2855
2856
7857
2858
2859
2860
2861

GBP

~d4
3

oy

LASMR

T9

T2

T3

CAD
LSA
LDR
aZR
LSA

DL
LOR

o T

8ZR

pLB

sTP

BUN
IFL
BUN

LDR
LhR
pLB
CAD
STA
BFR
BRFR

- BFR

BFR
BFR

‘BFR

LDR

BFR .

STR
57p

CBFA

BUN
BSA
LDR
BUN
DR

5TR

STP
BFA
atiN
CLL
57TR

CAD

BSA
35

SLT
STP
BUN
CAD
STA
CAD
SRA
STA
STP
BSA

LOCN

&

PSI

g2
QOPelé s0
P1

FaZ

CXECo 0490
INSX
INS]
WRTSWesals 4
GEXIT

TNSTR -

vV

VecbsO

¢

VIMAG
T241193
Tlsllel
T2e11le2
Tasllsgh
TBe1195
Tae1198
1
#+297197
EXPLN
INSX

H4 954 00
T4
T4+198

1

®a4 2
DICT+33
EXPLN
ASSNX
ALSNI ka0
Ta+d
VIMAG
VIMAG OO
G
LASMX 3
Ta=241
0
TNEX e TEMPL
INS
TCONS
EXPLN
VIMAG

4
INSTR»04
INSX
H+49

£D FGRHAED REFERENCE

2

INCREMENT

1‘”

PUT FORWARD

QE

nMTA fr*qfn A
Sk B WP L
-

5

FERENCE OPERATOR

QnTﬂD (TAPV- ﬁﬁ

0F FOR)

- s !

(THE STPs3UN

LITTLE ASSEMRLERS
ASSEMBLE AN QPERAND FOR ME

WHAT KIND OF AN OPERAND-
A TEMP STORAGE

5 SIMPLE VARIABLE

A CONSTANT .

S A LIBRARYsFXTERNAL PROCEDURE

AN ARRAY

A PRCCEDURE OR FUNCTIONM

A LAREL :

IF 17 HASNT REEN ﬁ”PINFD YETs
RECORD PLACE FOR FORWARD REFCRERCE
IS IT A DIMFENSION PARAMETER

ASSIGN PLACE FOR VARIABRLE OR CONSTANT
TF NDT THERE ALREADY

FREF UP TEMP STORACE CFLL FOR
FUTURE USE UNLESS G = 1 OR 3

INSERT NTW ADDRESS INTO INSTRUCTION

EXTERNAL THINGsINSERT FORHARD>REFERENCE

ONTO EXEC-STACK



031
731
0321
031

231
031
031
021

Q31

031

031

&3

031

03Y

031
@31
031
okch ]
031
021
031
031
021
031
031
031
D313
331
Q31
031

931
31
C31
021
0131
C31
031
031
031
PEch]
031
231
31
c3l
G31
331
t31
031
031
31
431
0132

15
16
17
18
19
20
21
22
23

54

25
26
27
28

30

31
32
33
ELS
35
36

37

338
39

&0

41
42

43

ah
&5

49

51
52

2
2

54
55
56
57
58
&89
60
61
62
63
&4

&5

68
&7
68
69
70

OO0 ODICOIVODIOT QOO cj,c: COTOOIOD

C)C)CDOOOO‘OQOOOOO'S)OOOOOC}O

2862
2863

2864

2865
2856

2867

2868
2869
28790

2
2872

2873
2874
2875
2876
2877
2878
2879
2B80C
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890

2891

2892

2897
2894
2995
2896
2897
2898
2899
200C

2901

2902
2502
2904

2905

2906
2997
29Cs8
2909

2910

2911
2912
2913

2914

*F

%0

LASMX

*B

75

*H

TCONS

WRIT2

®F

WRIT?T

xF

ADD
RSA
CAD
BSA .
sSTP
BUN
CcLL
BUN
EXT

SLA
LB
CFA
RCE
oLA
BUN
LDR
BFR
BFR
CAD
ST8

sTa

LDB
CAD
BUN
CAA
SLA
EXT
ADD
RUN
CNST

CAD

-
5RA

IFL
LDR
STa
SUR
L.DB
BFA

o
SUH

RFA
STR
CAL
STA
TFL
LDB
1EL
IFL
LDR
STR
STR
rCS
RUN

XZERO+]

B4l

i

J
LASMX~1143
WRITX
WR1IT2
CXPLM

R

éx

8
PAREF
(22
Hs

- 0e6400

t;-
G
Tasl2+10

Tasl29+30

AVAIL
AVATL
Qe Da
VIMAG
1

Yge]
aye

4
GTARDO+S
LOCN
INS]
STEMPS

LOCN
A

LOCNs&4s

- INSTR

WRTFs0L
PREV

CNTRI
T4+904 00
XONE+1]
F4+3040
LRTFsOy
WRTFE

BUF+1
CNTRT 4001
LRTF
EUF+193241
CNTRTs0C»1]
CNTR1I

BUF

DESCR
*4792
42

G=3 MEANS THIS IS ONLY AN INDEX PSEUDO=OP

CHECK IF THIS ADDRESS IS A

NAME DARAMETER WHICH MUST 3E’sz5n

UP AT RUNNING TIME

ARRAY = IF G NEGQ 1 ok 3
RETURM THE INCREMENT
AVATULAELE STORAGF »

orRn TO :
w: ARE DONE WITH IT

WRITE SUBROUTINE ~ PUTS [NSTRUCTION
INTO QUTPUT BUFFER

WRIT2 ENTRY = PUT INSTRUCTION QUT FOR
LOCATION LOCN AND TNCREZMENT LOCN

WRIT3 FNTRY ~ LOCATION IS IN RA(04)

AND IKSTRUCTION IS IN REGISTER R

THFE PREVICUS CONE
PREVIDUS ONF)Y

NOES THIS LOCATICN
(IF SO WE WILL ERAS
DR 1S 17T ONEZ HIGHFR
IF NOTLYWE ¥WILL PUT

FQuUAL
£ THE
TRANS

QUT A NIW RECORD

THE 22«FIFLT CONTAINS
SEQUENT IAL

THE NUMBER OF -
WORDE TG LOAD



031
031
021
031
031
53

031
031
031

°31
231

531
021
031
031
631
31
931
t321
031
031
231

031
031
031
231
032
037
032
032
032
032
032

032

C32
€32

032
022
032
032
332
032
032
032
032
032
c32
032
032
032

71
12

73

74
76 .
77

78
79

BO.

81
82
83

84

85
86
87
88
8%
90
91
92

96
$7
98
09
00
01
02
03
04
05
cé

07.

08
09

12
13
14
15
16
17
17
19

20

21
22
23

24
25

COCO0UNOOAOOD O

DLUOODOOAORONLOOOIAODOSD

OO TCODOLDOOOOOO

2915
2916
2917
2918

2919

2920
2921
2922
2923

2924

2928
2926
2927

26728
292%
2930
2931
2932
2933
2934
2935
29136

2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950

2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
29¢€2
2963
2964

WRITS

WRITSH
2C

WRIT4

STR

“59R
STR.

LOR
CFR
BCL
LBC
CLA
SUR
1en
BOF
STA
MOW
TFL
CLL

cLL
CIFL

cLt
LDB

_ RTF

WRITX

GENXK

GENXV
GENXX

A4
GENRX

GENXY

GENR

BUN

57w
CAD
STP
RUN
Lop
LDR

BFR
CBUN

STB
RUN
CAD
STP
BUN
BUN

5TA

- BSA

BSA
BRSA
BSA
BSA
STP
BUN
STP
BUN
CAD
BIA
BSA
BFA

T WRTSW CWR 4 FXPLN»12

He=l44]

WRTF

PREVs L4
CNTRI
CNTRF
WRITX

NN

RUF+2
HUF+39
*=1¥1
*+1
BRUF+99
RUFsDT 91
BljEs 00y
CNTRI
CNTRF

CNTRF 0055

BUF 41

Cu
RUF+1498
#*

V1iel2

Vi1
TNSX s DPRND
INS

OPRND

0

A+911s0
GFNRX

SER

X

niNZ -
ASMAX
ASMB
GENRX

OPRTN
GENZ2s?2
GEN3 3
GFWRF s
GBWREF 5
GFWRF ¢7
0rTNX
OBRTN1

- ORTNX

ORTN2
OPRTN
GFN3s1
GRELNS
A+3640

.

N

IF ©CS(2) PUSLISH THIS ON 407

THE. RUFFFR FULL NOW

@1 NOToEXIT

IF SO» CALCULATE CHECK SUM

WRITE CONE BLOCK

INITIALLIZE FOR NEXT BLOCK

MARK V1 AS IN A~REGISTER
/1 = RESULT o
PUT RESULT OF SCME GENFRATED QUANTITY
IN OPERAND STACK AND RECORD IN

SER THE POSITION WHERE STORED

IF IT 15 AN ACCUMULATOR SYMBOL.

{HINTeaSER IS USED 7O CONTROL PLACEMENT
INTO TEMP STORAGT)

ASSEMBLE FIMAL INSTRUCTION AND EXITe

GENERATORS«BRANCH ACCORDING TO KIND OF QP
UNARY OP

"NULLARY OF

FORWARD REFERENCE

BACKWARD REFERENCE
Irfpgwra:,ﬁ FORWARD QEFEQFNfE
RIMARY OF :

AET V1 OPERAND

GET V2 GPERAND

SPECIAL BINARY CP
RELATICONAL OP



032
032
032
032

032"

932
032
032
032
032
032

032

032
032
032
432
032
032
Q32
032
032
032
032
032

032
032

32

032

Q32

032
032
032
€32
032
032
032

032

032

032
032
032
032
032
232
332
032
022
032
032
022
032
032

032

26
27
28
29

30

31
32
a3

34

35.
36

37
38
39
40
41

42

43
&4

A6
57
&8
49
50

31

52
53

54
55

56
57

58

59

60

-3}
&2
83

&7
68
69
70

?l'

73
T4
75
76
17
73
70

80

B
i

00000 VDONOOUO0IBOOOROANOONODCLOOODIDOD

[

QOO COOOOrx

SO0COCQQ0

2965
2966
2967

2968

2969
2970

- 2971

2972

2973,
2974
2975

2976
2977
2978
2979
2980
Zo81
2982
2983
2984

- 2985

2986
2987
2988
2989
2990
2991
2992
29973
2994
2995
2996
2997
2998
2999
3000
3001
3002

3003

3004

3005
3006
3007
3008
20C9
301¢C
3011
3012
3013
3014
301%
3016
3017

GENX 2

GENZ

GENAG STP.

BUN

CAD

‘ ARUN

*A LOR
CAD =
CFA
acy
CAD
REA

-~ LDR

BFR

PUN

5TR

STA
SLT -

B oLA

LDOR: =
SRT
CFR
BCH
LDB
- oLe -
GENDX SRT
CLA
ADD -~
BSA
SLT
SLA
ADA =
5TA -
CAD
BUN
STP
BUN
- DLR.
BUN -
F244

GEN3

TEST

5TP
BUN
CNST
CLL
csu
5TA
CAD
STA
nFL
cLL
STB
STP
RUN
IFL
BSA

GREL?

GRELN

ARTHX
ARTHG
ACCUM
GERXX
MODE

44

TEST 267
GENAG

- Vi
B4+322s21

vz

10
V14640
1 :

0
XONE+1
GENAG
ARAS
036440
0

Q

GENAGs 1
10

[

o

Q64

vz

GENXX
OBTNX
ORTNT -
OPRTN 6440
0
1eNNDXCMe S

WEMX

WEMy 242
30167200000
QPRTN -

V1

Vi

OPRTN
QPRTH
YFTHs62910
OPRTN
ROFes1
ARTHX
ARTHG
YETH#+62910
%2+250

PLUS TIMES OR DIVIDEs ETCa

GIVEN A PLUS OPERATION WHICH TAKES
PLACE ON PARENTHESIS LEVEL OME OF AN
ARRAY SUBSCRIPT AMD WHERE ONE OF THE
TWO OPERANDS IS5 A FIXED POINT CONSTANT

—

TF-ALL-THIS 1S TRUEZ WE DONT COMPILE-
FATRA TNSTRUCTIONSS

WE ADD IT 7O THE

BASE APDRESS OF THE ARRAY,

UNLESS THE CONSTANT IS‘BIGGER THAN  +1
IN WHICH CASE WE COULD GET INTO TRDUBLE‘
LOADING 3 WITH A NEGATIVE QUANTITYS

IF THE. ARRAY IS A CALL~BY—=NAME

 WITHIN A PROCEDUREZ WE CANT DC THIS

INCREMENTATION FITHER

ADD THIS TO THF INCREMENT WORD (MOD100C0O}

PUT OPERAND FOR UNARY QP INTO V1

OPRTN/64 1& THE NAME OF THE GEANERATOR
FOR THIS OPERATOR

TMPROPER ASSIGNMENT OPERATION
CHANGE OPERATION TO EQL
RELATIONS EQLGTRs ETCe

CHANGE TO FIXED POINT SUBTRACT OPERATION



032

032
C32
032
32
032
032
032
c32
032
032
032
032
¢32
022
032
t32
032

233

034
¢33
033

033

033
033
333
033

-~
[ 3¢

033
033
033
233
¢33

U313

033

038
0313
£33
023
033
033
023
033
033
033
033
033
232

038

033
033
223
033

21
22

Y.

B4

85
86
87

88

89

90
91

92

913

98
95
96

g7

98
99
0¢

- -

4
02
o

D4

o5
06
¢7
08
¢9
10

12
13
14

-~

16

19
2¢

23
24
25
26
27
28
29
30
3
32
34
35
36

DOOPDOLDOOLDOIY OO ]

Y’OQC)OOODOOQODC)O,DOC)OC}QQOO‘DOOO'OO‘O(‘JDC}Q‘Q

3018

3019
3020

3021

3022

3023
3024

2025

"3026
3027.
3028

2029
2030
3021
307272

3033
3034
L303%

3036
3037
3038
2039
3040

3041
3042

30473
3064
3048

3046
3047

3048
2049

3050
2051

3052

3053
3054
3055
1056
2067
3058
3659
3060

3061

3662
31083
3064
3065

3066

3067
3068
2C69
3e7C

IFL

 RFA

<’
BOF
*0

*A

-~ GRELL

GEXPBN

LSA
STA
STR
BUN

STP

LN

LD
LDR -
“BFR.

N:l

CFR
RCF
IFL
CFR

- BCE

5Tp
BUN
CNST
5TP
BUN

RUN
“CAD

:)T;j
5Ta
STR
5TP
BUN
cLL
1FL
RN
DLR
CAD
BUN

CAD
CFA
BCE
LPR
CFA
BCyY
RFR
ASA
=TP
BUN
sSTP
RUN
CAD
BUN
BFA:
CAD
5T

RUN

OPRTMe&ds 1
D4+91140

0 ;

V1

GADX

- CADY

ASM3X
ASMRL s ROF
op

0

P2

R+987T+00

OPRTMs 8452
OP1Fss7

C+
OPRTMs&bLe2
CSlied?7

. C#+

WEMX
WEMsCMPLX

30157200000

INTRX

B+

GENXX
AVATIL
AVAIL «04 -
0

QP4
INTRX

B+

ps]
PHISCOe 0]

CMPLX

OPRTV’GﬁQu
\) ﬁ\
INT QP

Vi

YiCes?
Q=

\‘l‘?
Vileb67 .
42
Q4+321sC
At s O
ACCX
ACC3
CADX
CAD]
SRT10
C+
R=911+0
LDRYV1
ASMEX
ASMBRY

IF RESULT IS NOT IN REGISTER A»s

ASCEMBLE  BOF ¥+2 IF NECESSARY

CHECK HOW WE
IS“IT TH A BOGLFAﬂ EXPRESSION

1S IT IN AN IF CLAUSE

IS 1T IN AN UNTIL CLAUSE -

IF ROT 1T 15 AN IMPROPFR
’ RELATIONAL OPERATION

REMOVE IF OR UNTIL

IFy UNTIL FINISHEDes

STATEMENT,

POWER GENERATORS
IF Vi 1S 2

V2]

OR 240 WITH V2 FLOATINGS

WE WILL
OTHERW®WT

MAKE THIS INTC A MULTIPLY
58 IF V1 IS NEGATED

EMPTY THE A-REGISTER

AND CAD Vi1 5éT 1Ce

FLSSs JE 1T IS IN THF A REGISTEPR,
IN OTHER CASESs LDR Vi

THEN CAD V2

FROM OF STACK -

GET IT

. ARE uSING THIS RELATION

. MAKE A COMPGUND



0313
033
023
933
033
32
€33
033
233
033

£33

£33
U33
¢33
033

82

8¢
90

1
4

92

DOOOVOOATODOOODOO0

OO0 OCOODOODOO OO D

DO ODO OO OO0

[ A 2 o B

3071

3072
3073

3074
2075

3076

3077
1072
P R

3079
3080
1081
3082
3083

3084

-

3085
3086

3587 -

2088
3089
3090

- 3091

3092
1093
3094
3095
3096
3097
3098
3099
3109
3101

5102

3103
3104
3105

2106
3107
31C8
3109
3110
2111
3112
3113
2114
3115
3116

3117
3118
3119
3120

cTP
BUN

- CLB
CAD

BFA
18R

CAD

[ag i |
DTA

188

®T

CRUTRL

{OR -

5TP
138
LOB
CAD ~

“RUN

CAA
5TA.
57a
RFA
&TP
RUN
CAD
BFA
CSA
STP
gUN
STh
CAD
STA
RUN
CNST
CNST

- CN5T

GABSF

GHYPH
EX42

CNST

5TP
BUN
LoR
LDR
BFR
pRR
ACU
pRe
STP
RUN
UM

LD8
CNST
STA -
AUN

CADX
CAD2

A

#2921 91
Ealel

VD )
Moem o~ Ly
mEOYL AL

*¥+102

B0

NUTel, 7
LINYX

LINKe]1ZXPF

e

EXPA

GEMXX 0120
V2

V2

Vi

THslle2
ACCX

ACC3

V2

T+911sC

CADRV]

CASMAaX

ASMRY

Vieis:

DOT
OPRTN

BENAG

BEX¥FXS
SFX*FLS
BFELAFEXS
SFL¥FLS

TETOX
T&TOP
*4+3

vi
*¥+291160

LSAOsLSAD=CAAVL V1 IN

LR
0»2969
ASMEX
ASMR7
GFENXK

OPRNE
10013110000
0

GENRX

>
W
£
N

- SEPARATE FOUR ¢
FIX TO FIX = ©
FIX TG FLT =}
FLT TC FIX = 2
FLT 0 FLY = 3
GENERATS. 5TR- RUN--TO APPROPRIATE SURRUTINT

SET UP TC PRINT THE NAME

COMPUTE TYPE OF RESULT

THE SQUARE CASE

FREE A REGISTER
TE V2 WAS IN THE A RFGISTERs IT WILL
HAVE RFEN STORED OUT ’
CTHERWISE WE WANT TC CADV1 AND PREVENT
DOUBLA~INDEXING IF V1 IS AN ARRAY

MULTIPLY VZ2eV2

ARLOLUTE VALUE,

LOOX SEE IF ITS  =ABS

MEMORY s ABRS CAA V2
MEMORY o~ ABS csa vl
ACCUMs ARS Lsa 0
ACCUM,y =ARS LSA 1

Vi IN

V1 IN
Vi IN

MINUS OPERATOR
STMPLY REVERSE SIGM RIGIT OF
NEXT ITEM IN OPERAND STACK



C33
033
033
033

033

234
L34
534
S 34
034
ok 7%
034
034
024
034

034

034
034
034

034

034
N34
024
034
334
034
03%
RETA
SETA

034
034
024
Jz24
034
Cia
C34
i ¥/
" 34
034
134
3%
034

034
234
034
034
034

g5
96
97

98

99
a0
01
€2
2

4

A

06
o7
a8
Cs

12
13
14
15
16
17
18
1¢
2C
21

5
s

23
25

28
29
30
21
32
33
34
35
36
37
3g
29
40

44
45
e
47

—

20 D0

DD DO

jo N ®)

k=,

QO DOOOQODDOODOTD D OO DO Q

O OO

<y

SO DOSDOCO OO

(€8]
[onry
a8
ford

3122
3123
3124
3125
3126
3127
3128
2129
3130
2131
3132
3133
3134
313%

3136
3137
3138
3139

2140

3147
3142
3143
3144
2148
146
3147
3148
314¢

31890
3161
3152
31563
3154
3155
3156
3157
3158
3159
3160
3161
3162

3163
3164
3165
3166
3167

[ Y
| S Wt

CAD

. BFR

e
GFN&4

m

GIF
GIF1

%A

*T

GRPLS

B

GSIGN

TP
BUN
TAD

<A

R AY

BFA

CAD
5TP
BUN
BUN
STP
RUN
CNST

LOR
STR
CAD
BFA
RSA
5Te
RUN
sSTe
aUN
RUN
5TP
BUN
CNST

ALT

sTPe
RUN
s5TP
alUN
BFA
CAD
BUN
DLR
CcAD =~
SLA
STA
CAD
RUN

STP
RUN
STP
RUN
SRT

4

G7
GFN&e2Z201
ACCX

ACCH

V1

E4sl

CE+e2180

G111

INTRX

INTRP

GENYK

WEMX

WEVy F = v
2018961000C

BZAFR
T4

Vi

F+921s(

Tael

CADX

CAD1

ASMBX
ASMAL s T+
GREL?

WEMX

WEMs A=
2015¢56100CQ
0

ACLCX

ACCa

FIXEX

FIXER

A+911e2

+60334027172

GFMN4
1964300

1

9

RCSL 21T

+0837172000¢

GENG

TSTOX
TSTOP
CADX
CAD]
10

ROOLEAN NCT.

IF V1 NCT IN A-REGISTERS
STORE A=REGISTER IF NECESSARY

CHECK THAT V1 IS S0CLEAN.

CAD =lss SUB V-

IF V1 15 IN THE ACCUMULATGOR
SUB=1=s LSA 0

{MPROPER ROOLEAN ORERAND
IF AND UNTIL

CHECK V1 BOOLEAN

SRING IT INTO A REGISTER

CASSEMBLE  BFA FORWARD#01s0 (IF}
OF  BFA FORWARDSO1s1 (UNTI
MAXE COMPOUND STATEMENT

IMPROPER BOOLFAN OPERAND

Prs GENERATOR
FREE A REGISTER
RRING V1 FIXFED POINT INTO A
UMLFSS ITS A COMSTANT
THEN GENERATE SLa 0009
STA #*+42+11

CAD 41
BCS #42.0
CLA

OR IF IT WAS A CONSTANT GENERATE
MERELY THFE LAST THREF OF THESF

SIGNIVY)
ARING V1 INTQO A-REGISTER

GFNSRATE  BZA %44 '

L)



234 48 O 3168 CAD 44952045800 SRT O

N34 49 O 3169 BFR 249210 CAD =1a0= OR =1=
¢34 50 C 3170 CAD  +4959035600 SIS

234 51 O 3171 GENS  DEFN %

034 52 O 2171 %0 sTP IMTRX

034 §3 O 3172 ' BRUN INTRP

034 54 O 3173 RUN GENXV

034 87 O 3174 GFWRE STP FXUPX F1X UP FORWARD REFFRENCE

23k 58 O 317% - TUR FXUP ' - ' e

034 59 O 3176 RUN GENRX

034 &2 O 3177 GRWPE NLE  OPRTNsH4s00  RUN TO BACKWARD REFERENCE
034 &2 0 3178 573 RUNT Q4

034 &4 0O 3179 CAD  RUNT

834 65 O 318¢C BUN GENXY

034 67 0 3181 GCRA 57TP RE“X 9 OPRND ORTAIN Vie

024 68 O 3182 RUN RCMg % 42
324 69 O 3183 BUN  GINRX

034 70 C 2184 <TA V1

034 71 C 3185 cLL  SER BRANCH T0O GCRJ(INPUTIOR GCRK(DUTPUT
224 72 0 2186 LB STSVs6640

234 73 0 3187 AUN - 5

€36 75 © 2188 GCRR  DLF DELTA$22+0 = QOPERATOR

034 76 0 3189 DBY TRELZ s OR DID HE M7TaN FOL

034 77 O 2190 LNR or

34 78 © 3191 CAD - C .

034 70 0 3192 CFA CRBs54 CHECK FOR MULTIPLE ALSIGNMENT
C34 80 C 3193 RCE A+ OR A FOR STATEMEMTs WHERF WE
038 R1 O 3194 LDR MODE CANT DO STR  INSTEAD OF  5TA
a4 a2 O 33195 CAD -~ C

334 83 0O 3194 CFA FORMN ¢ 64

34 84 O 3167 B %43

034 8% C 3198 IFL OMZGA 9001

024 86 0 2199 *A cLL X1

324 87 O 3200 CAD  v? LEFTHAND OPERAND CANNOT RE
334 38 0 3201 RFA  7+511:0 ACCUMULATOR SYMBOL

34 89 > 3202 BSA 7491 OR NEGATED

034 90 O 22032 BFA 2491142 OR & CONSTANT

934 91 0 3204 RFA 7491190 OR A LARFL

024 92 O 3205 BFA 7491143 02 A TEMP STORAGE

034 93 C 2206 CAD W1

334 94 O 3207 REA S4e21e7 (FLL IN MULTIPLE ASSIGNMENT)
34 05 O 3208 Bf A At+ells? 15 RHS A CONSTANT.

034 96 O 30090 XN sTe ZADX 15 NQGTs GST RHS INTO ACCUMULATOR
234 97 0 P10 nyUN  can:?

034 98 O 5211 LOR V2 X

534 99 O 3212 CFR V221

335 00 D 3213 TR Vis2]l DO THE TYPZS AGRFE

238 01 O 3214 RCE  C+ 1€ NOTs LINK EITHER TO

225 02 0 371% aFR Y+021s0 FIN OR FLOAT RCOUTINF

035 03 O 2216 nLR FIXCNs84s0



N35 Ta O 3217 UN X+
025 03 0O 3218 Y LB TARSC+27 96490
235 ¢a D 3219 # X STP LINKX
338 07 © 3220 BUN LINK)
n35 08 0 3221 *C CAA G113
038 0¢ © 3227 *p LOR V72 ASSEMBLE STA V2
635 10 © 2223 RFR W+e17148 UNLESS FUNCTION DFCLARATION DR PRCCFNURE
035 11 O 3224 *K TP INTRX NAME '
035 12 0 3228 BUM INTRP
235 12 C 3226 LDR . Mt IF WE ARE IN SCOPF OF A LABEL RFEQUESTED
€35 14 O 2227 o RER WesE2901] FOR MONTTORINGy OR THFE VARIABLE -~ —— - -
028 15 O 2228 *M nea V2eht s ASSIGNED 1S5 50 REQUFSTEDS
¢18 14 O 32720 TP CONVY ASSEMRLE LINK TO MOMITOR SURROUTINE
¢35 17 © 3238 2UN CONY
03% 18 0 3231 RUN E+
93% 19 O 3232 %y nLy VZebb 00
f3s 20 ° 32273 CAA - D .
G3% 21 0 2234 RSA Me g2
035 22 O 3235 B5A M=y 6
33 23 © 3236 ®E cLL OMEGA
035 24 O 3237 8UN GENXV
028 25 © 2238 %A CF& VTyha IF Wi ARE SETTING SOMETHING TO A
025 26 0 37239 RCE G4 _ NONZFRO CONSTANT
03% 27 D 2240 CFA V5884 '
¢28 28 0 3241 rCE S+
38 20 & 3247 % CFA V2e21 MATZH THE TYPES
215 30 0 3243 8CF Ve
035 31 2 3244 B8FA U+s?2150
238 32 C 2745 5TP ELTCX
€35 23 C 3246 EUN FLTCN
035 34 C 3247 auN T+
028 35 O 3248 #U s5TP FIXcX
038 36 O 3245 BUN ETXCN
23% 37 0 325( 27 <TA V1e0D
35 38 O 3261 RUN b=
U35 39 0 3252 %S CAD COMP+7 SOMETHING = O
€35 40 o 37253 LNR OMEGA
035 41 0 3725¢ LHR V7 SEVERAL CASES TO CONSIDER
035 42 0 3255 . 5TH V1s23
835 43 0 37256 IFL V31e21s3
0385 & 0O 3257 nRA Ky ClLAs CLL V2 TN FOR STATEMENT
75 45 0 3758 LA 6
038 46 O 3259 REK F~e1198 CLA IN PROCEDURE OR FUNCTICN CASF
T35 47 O 3260 SLA 6
£3% 48 © 1261 BUN K - CLL V2 OTHERwISE
226 49 O 3262 %7 STR V1e21
t28 €9 0 3247 57pP WerMX
035 81 © 3244 RUN  WTMeT-
035 &2 0 2265 CNST 201672205000 IMPROPER ASSTGNMENT STATRMINT
335 57 C 1266 GCRC STP PMTRX
035 £8 D 3267 RUN PMTR ASSFMRLE THE PARAMETFR~GRTATNING INSTRUC=-



035 8% O 3268 LDR QPRND TION

0285 0 O 1269 cAp - D

238 g1 O 327¢ CFA DFEXs67 POTS FFEEISTER R CONTAIMN THE FIRST
335 62 © 2273 RCFE A+ PARAMETER LOCATION

035 g3 O 3272 STA DF X

035 &4 0 3273 STA V2 IF NOTs ASSEMBLE A DLB V294440

238 85 0 3274 5TP ASMBX

035 &6 O 2275 BUN ASMBLDLBY?

035 67 O 3276 FA .DR FiINg

35 68 C L3277 CAD - O I . e R
025 g0 O 32174 : ASA *+293 : FURM TAG ON IF WE HAVE PASSED THE
D3s 70 © 2279 BN Y42 SHD SEMICOLON

n28 71 O 3280 TEL TAGs0O]

038 72 0 3281 SRA 8

035 73 C 3282 Lse 0 ’

038 74 O 3283 sUa GTARO WHAT PARAMETER NUMBER TS THTS

¢as 75 O 27234 STA STAARSQu (FIR3T OO0COsTHFEN 9299 THEN 29GRsETC,)
038 75 O 3285 IFL = 0s27 41

038 77 O 3286 : CAD STAAB

038 78 0 3287 AUN GEMXY

C3s 81 O 3288 GCEN STP TSTOX MOD OPERATION MODIV2saV1)

03% 82 6 3289 PUN  TSTOP o

038 g3 O 3290 cSuU V2 IF  =MOD CHANGE <IGN OF V2,

025 84 0 3291 ALY #a2 *

035 8% N 2292 STA v?

238 85 0 3293 EXT V1

028 g7 0 2294 RFA F+321.0 CHECK THAT V1eV2 20TH INTEGER

038 88 O 3295 *F LDR Vi1

Ca25 89 0 3296 CFR V10866 IF V1 IS THF CONSTANT 2 OR =2 WE HAVEC
¢35 90 0 3297 aCcE 7+ A SPECIAL CASE

235 91 O 3298 =F STP ACCX

235 92 © 37290 3FR ACC191190 PiUT V1 IN MEMGRY

535 §3 0 3200 *( 5TP CADX

025 94 0O 33901 gUN CAD?2 BRING V2 INTO ACCUMULATOR

238 95 O 32072 NLR V1s6s sl

035 96 O 3207 CSA = 1 CHECK IF VI IS A CONSTANTsPOWER OF TEN
038 97 C 3306 cLL SYMR

n25 o 0 2305 o7 A T4

135 99 C 2306 - SRT 1

36 M O 3307 ADL gymMaL

336 01 0 3308 RFR %=2911

038 02 0 3309 LT 1

036 02 O 3310 CFA XONE+1000

736 04 0 3311 CAD +5822870000

038 05 0 2217 RCU GEN4 IF NOTHGENERATFE SRT10eDIV Vie SLT 30
028 04 D 33112 CLL RRO

036 27 C 2214 STD FLTCX OTHERWIGE GEMZTRATE EXTRACT

036 08 © 3315 BUN FLTC1 FITH TeT CONSTANT =1 OR —-11 OR =111sF7Ce
026 09 O 2316 STA Viess

036 17 O 3317 CAD *41

736 11 D 3318 BUN GEN4 92800

036 12 © 3310 *E 5T WEMX

036 12 © 3320 RUN WEM GENXYX

026 14 0 3321 CHST 20113376911 IMPROFER ARGUMENT OF MOD FUNCTION



336
036
C36
036

036

o s
MIT

036
836
036

936

2936
036
036
036
036
036
036
036
G36
36
36
535
36
36
036
036
036
Q38
036

036
036
036
26
076
036
236
036
036
036
036
036
336
236
036
036
026
036

15
16
17
1z

21
22

23

25

28
29
30
31
32

34
35
26
37
38
39
40
41
42
473

45
46
&7
48

51
52
52
54
ke
56

58
49
60
61
62
62
(3
65
€6
&7
68

T3

SRR & I ]

SO0

ST OO0OQODODOOOO D DO

[ B o Bt

D DO

DDODDOO0ODTO DO ODOOO

GCRE

GCRF

*8

#* A

LNGT™

*A

5Te
BUN
CAD
BUN

LD3

el
L

DBB
CAD
RUK

CLL
DLR
sy
MUL
SLT
LOR
ADL
5Ta
cap
ADD
sTA
SUR
ADA
SLa
oLB

<3
S5TA

STR
CAA
5La
Lt
BUN

DLP
CAD
MUL
STR
IFL
CAD
MUL
5TR
CAD
LDR
LDR
BFR
STP
3UN
CNGT
SO
aUN
RUN

ACCX
ACC3
G99

GENG

LAMDA

L AMD
PSR Y]

GENRX ¢ 1
NORZ
GENXY

ICTA
Viesl s
1

ARRI

¢

MULS
VAR™
TEMD
VARR
XONZ4+1
ARAGSE 904
ARRL
GTARD

4
VZ2esd ol
Gebh
0s04
TEMP

4

MULS
LNGTH

V1eS5490
1

ARRL
ARRL

ARRL OO 1

+

ARRT
ARRT

\\] 'i

R-

Vi

A+s 22921
WEHX

WEM s GENRX
20163640000

INSX
TMNS]

GENRX

IF I7 1% MOD 2 GENERATE
C5U =1= EXT v?2

EITHER IF FIMISHING.
TE QTHERYISE APPEAREZNs DO MOTHING
IF NO CTHERWISE APPEARED,

PUT QUT. A _NOP INSTRUCTION

FINISH DECLARING SOME ARRAY
Y1 IS FIRST DIMENSIONSV2Z IS ARRAY

RESERVE ZPACE FOR THIS ARRAY

BUT REGIRNING

T

LOCATION IN ABASE

COMPUTE BASE ADDREZSS (MOD 10000)

MOVE
TO THIS

L15T OF MULTIPLIERS

ARRAY NAME

PUT THOTAL LENCTH CF TOP

OF MULTIPLIER LIST

ARRAY ON

MIDDLE OF ARRAY DECLARATION

IF GIVEN ARRAY Al{lesJsKyl)

ARRL 1S SET TO ((J+11X+1)10L+2
ARRT 15 SET TO JKi

ALL DIMENSIONS MUST RE
SIXED DOINT CONSTANTS
IMUROPER ARRAY DECLARATION

JeXslL 0O TC MULTIPLIER 57ACK

NAMZT



36 71 © 3370 GCRH  5TP XSTX MAXE V1 INTEGRALSIN MEMORY

036 72 © 3371 BUN XST
026 73 O 3372 CAD LRCV L GENFRATE LRC V1
€36 74 C 3373 BUN GENXY
238 77 O 3374 GCRI  CAA G3 GENERATE LSA 99BUN I0PUS
036 73 0 3375 NFL UPSLNs&2s 22
36 79 G 3376 . RUN A
038 82 O 3277 GCRY CAD V1
236 B3 O 3378 RFA F+91140
03¢ ”4 0O 337¢ RFA E+e911e2 CHECK FOR VALID INPUT EXPRESSION
N34 8% C 3380 RSA T4yl
D36 86 U 3281 CAA COMMX
236 87 C 3382 GLIN A+
¢34 90 § 3283 ACRK  STP CADPX BRING EXPRESSION INTO A-RFOISTER
236 91 & 3384 [UN TADL
036 92 U 3385 ®R CAD 510
036 63 0 3386 A LER 10PUS GENERATE LD% +  [R3E T0OPUSs?
T36 94 O 3387 gLl DEX
038 95 O 2383 STR RUNT 4
226 96 O 338° STR IPRT,0¢
036 97 O 3290 DR Vi
t36 935 O 3391 STR LRty
¢36 99 C 2392 3TP INTRX
37 00 O 3297 PUN INTRP
927 21 O 3394 RUN GENRX
027 02 0 339% *F 5TP WEMX
t37 03 0 3296 RUN WEM g F = IMPROPER INPUT DFCLARATION
“37 04 0 3297 CNST 30170640000
037 07 3398 ACRM DFL MUe62929 FND QF SCOPS OF MOMITORED LAREL
027 ¢8 & 320090 AUN GENRX
037 11 0O 2400 GCRN  STP EIXTX MAKE SURE V1 1% INTEGER
_C37 12 © 3601 RUN TIXFR FITHER A CONSTANT OR TN A REGISTFER
527 13 O 34072 BFA A4911s2
037 16 0 34073 CAA 48 IF NCT A COMSTANTs ADD *+1 NOF V2
037 15 O 340¢ nUN GENS
037 16 © 305 *A S5Ta V1le11 IF A CONSTANTs ADD OR SURTRACT 1753
£27 17 © 3406 oLr Viebbas( VALUE FROM THFE ASSIGNMENT OF V2sMOD 10000
037 18 O 3607 LDR =1 .
037 19 O 3608 SRT a
137 20 0 3409 SLT 14
37 21 C 316 EXT EXaz {=11110000)
537 22 O 3471 DB V2464900
037 22 0 g7 ADA -~ O
237 24 C 2437 STA = Os64
837 25 0§ 3414 CAA G9 CAD =+1s NOP V2



037 26 O 3415 kR RUN GENS

027 29 O 3416 GCRO  STP - PMTRX LAST PAPAMETER TO FUNCTION IS Vi
537 30 O 2417 AUN PMTR
a7 31 ¢ 3418 CLL DEX
027 32 O Inte 5Te REMX $ TUNE
237 33 0O 3420 BJN REMe¥42
037 24 O 3421 G9 T424 (355390 %
37 3% © 3422 : STA UNV 222 -
227 126 O 3423 DLR V2ya4 el CHECK THAT PRNOPER
037 37 © 3424 LDR = 1 NUMRER OF ARGUMENTS
037 38 O 3425 5TR EXPLN , HAS ADPEARED
037 29 0 3426 LDR =~ 0
037 4> C 3427 ' aFR R+e129098
027 41 O 3428 SLT &
n37 42 " 2427 REA A+s51 gt
037 43 0 3430 CFR RUNYT 922
237 44 0O 34731 ace A+
337 45 7 34637 RFR F492290
037 46 7 3433 STP WEMX
C37 47 0O 2434 BUN WEMy %42
C37 48 O 3435 CNST 30112370200  IMPROPER ARGUMENT OF PROCEDURZ
0137 49 0 3436  *R CAD G4 GENERATE STP v2ze 3UN V2
027 50 2 3437 STP ITNTRX ~
0327 81 C 3438 RUN INTRP
637 52 C 243G 3TR VvZ2ell
237 83 & 3447 cLL TAG
037 B4 O 3441 RUN CENX?
037 85 O 3447 ®p SLT 2
037 s¢ 0 34472 BFR Re92193
037 37 O 3441 cep V121 IE ARGUMENT TO LIRRARY FUNCTION
037 58 3Lss "RCF R 1S WRONG TYPFEs CONVERT [T,
037 589 O 3446 DLB TARSC+R298640
037 &0 0 3647 RFR 4792190
027 61 O 445 nLp EIXGN358440
037 62 C 3440 STP L INKX
037 63 0 34 &0 BUN LINK]
17 64 O 25451 RUN  n=
037 67 O 3452 *E BFA CCRP11s0C
037 68 0 3453 STP WEMX
037 69 O 3454 SUN WEMy GCRP
337 72 0O 3455 CNST 34661000000
D37 71 © 3456 GCRE STP REMX s OPPND FND OF PROCENURE OR FUNITION DECLARATION
037 72 0 3457 BUN REMyE~ CHECK FOR £XTRA OP=RANDS
c27 73 90 3458 %A STP REMY 3 FUNS
937 74 O 3450 BU DEMD g X4 P NAME OF THIS OFF SYN=STACK
¢37 7% O 3667 G102 Fal24 6273509 %
037 75 C 2461 LOR ENSW
027 77 % 34672 aZR A+
237 78 ° 2663 SRA A
037 79 O

3464 5TA LdRTs4 RETURN FROM FUNCTION



027
n37
37
0=7
027
037
37
0137
037
027
037
037
37
037
037
037
027
3137
537
037
(28
£38
028

035

038
38
N3y
03

pET
338
038
023
038
Q27
238
038
028
338
o328
038
038
£ag
038
238
C38
Cag
GaR
02g
038
038
0138
038
038
038
028

80
a1
82
83
|4
85
86
87
ar
gg
=25
91
Q7
g3
Q4
Q"
o6
g7
98
99
29
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(¥ s
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Oa
08
o

27
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22
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aC
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34

En)

D OO QOO OCOODODOOO0DO0OO0OD2DD2DOODODDO0O0OOOCODIDIOOIDDDIOO0OD0 0

2O OO M0

24 A%
3466

.
2L ET

3L 6R
L0
3470
2471
3472
LT3
3474
2475
3476
2477
2L TR
3479
34en
34851
347
3483
A4R4
3485
3486
3487
FLAKA
2489
2597
34971
34972
34972
34964
3LGH
2496
3497
3H9%
249¢
3500
3801
3502
25072
3804
3505
3506
23507
3508
2600
3519
3511
3512
35172
EL R
3516
3516
3517
3%y
353

b1
m

*G

xF

VEE
*y
X

&P
RUN
cLL
EUN
5T»
QUN
LnR
STR

LDR

CSTR.

LDR
5TR
LDR
RFR
CAD
STP
RrUN

. CAD

SLA
STA
Los
1R
CAD =
1er
ST
SRA
LDR
578
5TR -
STA
RSA
EXT
suB

P ol

S5TA
sTP
N
5P
BN
RUN
aRA
STA
STP
PUN
RUN
CAD
SRA
5TA
L
TR
BrUN
CLu
RUN
F2448
244
mary

VSR X
UASTUISN |
FNSW
oLpT
REMX PR3
BEMg A=
RR1

RR3

br1

PR3

£H13

CHI
PAREF
H4+904 400
PLOC
EXUPX
EXUD
ERSTP

I I

AVATIL
AVATL

8]

PAREF 304
G+el

BCUL?Z
IRSTS
VEF#& 4
ASMBX
ASMBL ¢ X+
REMX 9 SETUF
REM, '1‘4*2

C o

b

STATI+C&
ASMRX
ASHMPL 3 STAT
G- -
PLOC

4
BUNTsCa
BUNT e Che 01
ASMRX
ASMBL 9BUNT
LEVEL

N~

11904C
11eVEEST
Dl ol m=is

I3

BRING BACK.OLD TEMD
ANTD EXIT

FORAGET AlL PREFIXFES
OROSEDURE

S5TORAGE CELLS

NEFINZD IN THIS

BRING IN CTHERWISE TYPE OF MAIN PROGRAM

BRING IN PREFIXFS OF MAIN PROGRAM
BRING TN MONTTOR STATUS OF MAIN PROGRAM
TF PARAMETERS OF OUTPUT TYPE HAVE

OCCURRFEN. EIX UP THE INSTRUCTION
TO sUN TO THIS PART GF THE PROCFDURF

4

REMOVE LTST OF REFERENCES TO THTS
PARAMETERS MAKE IT THE SFTUP 57aCK

{THE FIR57 PARAMETER MAY
IN REGISTER A}
CAD PARAMETER

ALREADY BE

GFNERATE ALL
FOR THIS PARAMETER

STA =wmes(4

ASSEMALE TO gUN TO TRE
BEGINNING OF THE PROCEDURE

FXITews ARF THROUGH WITH THE PROCEDURE
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038
038
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028
038
038
C3g
238
038
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Can
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038
G328
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03R
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[9>18e ]

[de 3 0s ]
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Uzg
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038
038
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028

27
38
39
49
&
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43
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g4
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£9
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73
74

85
Bé
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raQ
Q0

OO0 000

DD OO0 D MDD OQ O D

ODOOODOOTDOD DO

DA D

DDOODOD

oY
M
el
)

GCRU

GCRYV

LDR
BUN

LDR
CFR
RCL
STR
sTn

BUN

PRESWs42925
YSURX
YsuR]
PRFESW s
TAG
V3

‘\_,’_'—_‘.;‘.7&7.

ASMBX

62925

'53HPL0ﬁTﬂTvm~

FaRSW

FNSW
GENRX 1
DAREF
D+904 900
LOCN

L0z

ASMAaX
ASMzL oRUNZ
DELTAD49 4
GENRX

XS5TX

XsT
V1e64s0
1
V2954 CC
\fl

GENDX 27621
081191
TNSX
INS1
GENX?

REMX s FUNS
REM$OLNT
D213 9Ne%

AULV 2
GENXY

ANZAF
GIF1

LOCN
LCMAX s 64
*4-2

LCMAX 264
REMX e FUNS
REMe¥ 4

STORE

PROCESS

LA MARK T3
AS IN ACCUI

5 DPARAMETER,
ML

T T o
LATCR IF 17

AE HMAVE JUST FINISHED COLLECTING
FUNCTION OR PROCEDURE PARAMETERS

1LAST PARAMETER

EXIT IF A FUNCTION DECLARATION

TF CALL BY NAME PARAMETERS HAVE
APPEARED,s ASSIMBLE BUN INSTRUCTION
WHICH WItL GO TO THF INITIALIZATION

V1 1S LAST ARRAY SURBSCRIPT

MAKF SURF IT 15 FIXFED POTANT AND
MOT 18 REGTSTER A

NOW cOMES VERY TRICKY COQINGa
[F THE SUBSCRIPT 15 4 CONSTANTs
SIMPLY CALCULATE THE ADDRESS

SET TMCREMFNT

A LINK TO VI
,\1)/ ,Q”KKASE A01\R. [g,._.ﬁA"A
=ARRAY YNFGRMA‘I

CTHERWISF WORD TO A &
AND SET UP
NOW INC

AAFA/ST=V] ’C4a

EINTSH JUqROUTINF DFCLARATION,
LOCATION ZTROM REMOVE TEMP

FUMS »

GENERATE BUN V]

UNTIL SIMILAR 7O IF

END NF SEGMENT

LEMAX TO GREATEST
GDEGMENT R

SET LOCN

USED IN

5 A CALL BY RAME

PART

RC ‘ﬁ(}\/‘.‘-‘

"'E"(‘y"st
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3570

[S¥]
wn
~J
"

3571
3877
ART2
3574

575
3576
3577
3578

o5
\Ji

a0 =~
D0

35¢
3581
3612
3583
2584
35885
3586
3587
358%
3589
3590
2591
3592

3593
3594
2595
2594

3597

3598
3599
36C0
2601

3677

GCRW

GCRY

GCRZ

*A

3Y
@]
X
-

-

JCEnY

Fu2g
STA
LSA
SRA
BUN

IFL
U

DEFN

CAD
5TP
3FA
BUN

STP
BUN
CAD
BUN

- DLE

STP
AUN
IFL
STP
RUN
3UN
STA
DLB
CAD
SLA
LDR
STA
RUN

5TF
RUN
aUN
STA
sUN

STP
BUN
STP
2N

CNST

B29Ces 0y
LOCNs 64
g

4
GFWRE

LAMDASQOs ]
GENRX

GENXY =1

\jl

FTXEX

FIXER e2140

GFNXV

CADX
CAD1
HLTZ
GENXY

4294490
LTRARX
LIRRE9HMPER
TAGO 1
REMX g OPRND
REMe#4 3
GENRX

T=MP

TEMP e84 o8

L2 5 39 SR

v

[A e
e
Z &
0
<

REMX y OPRND,
REM,%!--;-Z

=4

V1

A4

REMX s CPRND
REMsC+

WEMX

WEMs GENRX
3T716100000C

RESET LOCN 70 BEGINNING OF

QUTRUT CONTRCL WORD FOR LOADER

THAT OTHFRWILE HAS COCCURRED

MAKE

STOP
THERET WILL DE AN ACCUMULATIOR
SYMROL PRFSENTs TF THE STATEVENT
WAS SIMPLY ST0PS
GENERATE C&D VI

HLT

TRACF

TF LAZEL ONLY$EXIT

18 LARFLINYs 2UT N ON 5TACK
. OF OPERANT STACK

IN V]

GET TOP OF JPERAND STACK
E

AND PLACE

MISSING OPTRAND

SURE A SUBSCRIPT IS FIXED POINT



29 47 O 2673 % STa Vo

039 48 O 3604 %A RER R+91190 TEOAN ACCUMULATOR SYNMDOL WAT

039 40 2 2605 aUN 0= TNX REMOVEDs SFT Iun TQ LERT

039 £0 O 3606  xn cLL  CER

£39 51 © 3607  NRTNX BUN =

¢3¢ ss 3£08 PMTR  LDR KAPPA SELECTIVFLY SRING PARAMETIR 1870

3609 - 2ZR A+ HAVE EMPTY SUARSARTPTS APPEARTD
36110 cLL KAPPA
35611 7 - 5TP CADX - ' S

039 55
029 56
539 57

[aNe BoNeNoRrNeReRe eI R B

039 83 3617 BUN  CAD2 IF S0 ASSEMRLE CAD V1 AMD EXT7T
539 59 3613 AUN BMTRX
239 60 3614 % LDR O FUNS

039 61
239 82
039 63
339 64
039 65
239 66
239 &7

3615 CAD = 0 IF REFORE THE FIRST SEMICOLON,
3616 BSA Beal AGSEMBLE AR Vi AND EXIT

3617 STP ACCYX

2618 RUN ACC4

3619 | caD Vi oo CTATRWI
3620 BEA  PMTRXsilsl FREE THE
3621 REA C+9D
0329 68 3627 E STP WEMX
739 69 3623 aUN WEMy#
39 70 O 3624 CNST 303111130000 IMDROPER FUMCTION ARaMENT
32 71 0O 3625 STA Y

039 72 0O 3626 CAA e
639 73 © 3627 5T0 INTRY ASTEMBLE AN ¥+l NOP V]
29 74 0 3678 RUMN INTRD

~ n ¢ - ' v
829 78 ¢ 622 PMTRX BUN %

SE WE HAVE A CALL BY NAM[
F

,
A=KTGISTER

QD

»

<

=

e
)
W

-0

78 3630 ACC DFFN ®=] -

PR

3

¢35 79 26%0  ACLL DUN CH ACClas PLACE V1 IN TEMP STORAGE
39 50 2631 accH  sTp GETHMY ACZ2ae PLACE Y32 TN TEMD SINAACE
39 81 3637 RUN  GFTHP .

B2
83
84
£5
86

3633 STA Y2sth
3624 IFL Y2s1193
3625 CAD STAT?
3636 a3UN ALMPY
3637 (¢ S5TP GETMX

e Bt ¥ J¥e J¥e INs

OO DOODOOo G
W

e g7 RER auN GETMD
39 88 363G 537TA Ylebt
"39 g9 nean IFL V1ei7932

3641 CAD STATI
3642 RUN ASMEY
26473 ACCX  DEFH ASMRX

U39 9
039 91
30 g2

739 93 3643 ACTZE LDR V1 ACCRas FRUV THE A REGISTER
£39 94 2544 BER C=91190 CiF VI OTDOIN 2s DD ACCE

©39 95 3645 LDR w7 L
039 96 3646 BER  ACC2911s0 1Fove 180T
029 97 « 2647  ACCL LDR 5FR CLSE DO AC

YD DD OO DO ODDODOOODO D00

039 98 C 3648 IR ACTX 205G 2CThee JTTHE A=REGTSTON TS5 TN USE
029 9o ¢ 240 LT SFTMX Wi TH OTHER 202SANNS priInes 740 CUR
340 00 O 1650 IUN GFTMB CNI(%Ye SIORT 1T INTD Tiwp

40 01 C 3651 Lo SER

Fy
[y



Cauc

Tal
040
490
40

040
040
o
TS
040
cLo

340
G40
Cad
340
Sat
D40
Q4
C40
Sad
040
240
Qa0
24Q
40

e

o

2O

P fad Bd B ek pd pred <O 3O
NN e R I S REA BN R M~ PN

[
N, Y-

]

21

<

NN NN DN
PRANE LBV BEa IS

?6
27
28
29

2

32
23

36
27
38

40
41

44
45
&6
47
48
49
5C

81

-

L

&3
5S4
5%
56
57

OQOOOO0

PO OO Qo0

DO DD

DD

DO

DO

D000

O

oo

O O W

D

ODDOCDDOC0OD

K52
2652
3654
2655
2656
3657
3657

3659
3650
3 \{11

2662
26h3
3664
266G
3666
3667
2665
3669
3677
3671
2677
3673
38674
35TR
3676
2677
3675
3675
2687

36817

Y
i»
&
N3

20
o

oM
> 1a

CADX

=]

FIXFX

STa = Dabk INTMOSTEY THE 5TACK ACTCORTINGLY

IFL = 0351292

LDE = 0

STR Vi
CAD STAT?
cLL SR
RUN ASVMAY

LOR ATWO+1 CAD V2
RUN Y2

LDR XONEC+1 CAD VO

CAD =V

STR 7HFe04 QR ING VIRR) INTO 2 RIGISTFR

RFA CANXells0

STP ACCX

BUN ACC4h

LDR ZHF

CAD =V

RSA B+el

CAD = CADVi=1

3TP ASMVRX

BUN ASMBY

Loe THE

ST = V§i2 ]

CAD = Vv

15 A ¥4

STP  ACCX TO PEVERSE CJCN OF A=REGISTER, STORZ
BUN = ACC IT T=EN COMPILE CAL JNSTRUCTION
L.NA 7HE

CAD = CSUV1-1
“UN D

CAD V1

STE EFIXrX FTX VI OIF 17
BFA  TIXE2421s0

TP ACC

SFEA  ACCLls'1s0 STORE VY IF 17 IS IN REGILTER A

AN *

CAD Vi

aAFA Adplla?

57F CADX

RN CAD: CHANGE V1 TO INTEGER TORM
RFA FIXEXe21s]

nLn er"“96%993

v‘\
—
T

LINKY LING TO FTX BOUTING
RUN LINK
el Vie2lel

CAD Vi
nuN o
RFA  FIXFXs21s1 IF W1 17 A CONSTANT
5TP FIXCY CHANGE 1T wWiTH FIXCON

AUN SIXCN



Cus0 82 C 3707 5TA Y1900

Gap 87 O 3703 BUN FIXEX=1

040 &2 0 3704 TSTGP &7P ACCX STORT a4 IF JT IS IN USE WITH

040 82 0 3708 RUN ACCs NON=CURRENT OPERANTOSY)

fan g4 O 3706 LDR oP .

240 &% O 3707 ILHR - 0 TF NEXT ITEM TN QPERATION STacCk

040 86 0 3708 CFR HYPHy &7 SOA MINUSY RIMOVE IT AND REVERSE
i

260 67

T
I

3709 BCU T370X T

SH0 E;Q -

371°C 7P REMX90OP
Taf 89 2711 =N REMg X472
aan 7o 2712 FA26 210704080
sS40 71 O 3713 C5U vl
nL0 72 3714 STA v
040 73 371% TS5TOX BUN

£ SIGN OF V1

D0 OO

i
[N

-
sy

¥

[w

040 76 0 3716  FLTCN STA  TEMP CONVERT CONSTANT FROM IMTEGER
045 77 0 3717 PLB  TEMP 64530 TC FLOATING BOIHT FORM
Gan 78 0 2718 CAD =~ 1

s40 To 0 370 FLTCNM CLL RRO

0nn g™ 0 2720 cLt SYMRL

N5 Ay 0 AT REA Q4 N7 0

C40 872 O 2722 IFL SYMiiL #2761

Cs0 83 C 37213 ZHE CLR

ten o8 0 3726 SRT 3

cin 85 O 3708 %A LT 1 NORMALIZE

~un opg O 1726 DEL ZyMal 27241

e 87 D 727 BFA A~+31+00

n&n o ag o 1778 STA SYMEL W08

540 ae 0 3729 FLTCL DEFN X i

Cul g0 O 3729 %R ST MMERX PUT INTO TADLE

C4n 91 O 23720 RUN NMRR

G50 a2 © 3727 cAD = )
Cad 93 0 3737 STA Le22

nLe o4 O 3734 CAD [

Seg 95 0 274G FLTCX 2UN ¢

040 98 O 3735  EIXCN STA  [EMP CONYERT FLOATING POINT CONSTANT
040 59 O 3734 DLR  TEMP 6400 [NTO INTFGER FORM
N4l 00 7 1737 CAD = 1

2ar 01 6 3738 FIXxcMm cLL RRG

041 02 0O 2739 IFL RRCe2101

nal 23 0 1767 CFA +6092053C97%

41 0o O 3741 CH F+

o4l 05 O 2742 03 CLR

041 06 0O 37473 5RT =

ca1 067 0 3744 STA Mp

S41 08 O 3745 CFA isd2

a1 09 0 3746 CLA

Ca1 10 & 3747 CL
c«l 11 0 3748 DL
241 12 O 37409 SLT

T e 4T
>

MP 904950 UNKORMAL TZE {(TLFVYERLY)

p

C oY N o~



Ca1 13 0 2750 1 STa Symn

Ga1 1& 0O 3751 BUN 2=~

041 15 C 3752 *E STP WEMX

041 16 6 3753 BUN NEM T IXCM

Car 17 O 3754 CNST 2%43637384¢ CONGTANT GUT 0OF RANGT

241 18 C 2755 FIXCX DEEN FLTCEX

061 21 0 3755 ARTHG CLB MONTR ARITHMETIC SFQUENCE GENERATOR

Da1 22 0 2756 DR vz

041 23 O 3757 BFR L4+9110 CODEse O ACCUMULATOR FLCATING
Cal 24 C 32758 DBB 09998 1 CTUMULATOR FIAFD

Cgr 25 0 3759 BFR A4+91)92 2 {OTHER) FILCATING
0a1 26 0 3760 IRB 099908 5 {OTHER) FIXED

Cal 27 0 3761 *A PBFR Rt921el A CONSTANT FLOATING
Q#1 28 0 3762 DRB Ds0G3Q 5 CONGTANT FIXED

04l 29 0 37563 *R LNR Vi

N41 30 0 3764 RER Ca+aileD

041 31 O 3765 DBA 099576

041 32 0 2766 RFR C+slls2 CALCULATE 6 TIMES CODEZ(V1IY PLUS CODE
41 33 0 3767 IBR 0s928¢

041 34 0 3768 *C BFR D+e2101

041 36 0 3769 DRR Ce3904 o

Cal 36 O 377¢C *D LDR ~ COMP INDEX WITH TuTS VaLUp 70 GFT TANCY
C&1 37 O 3771 STR  ARTHM COMP TAGLE ENTRYs WHICH CONITSTS OF
041 38 O 3772 ARTHA LDR ARTHM [J=PAIRSs LIKE AN INTERPRETIVE

241 39 O 3773 K3 CLA SYSTEM PROGRAM

Cal 40 O 3774 sLT 2 '

Oal 41 O 3775 S5TR ARTHM TALE [J=PALRS FRCHM LEFT TO RIGHT
Ca1 42 O 2776 STA Je01

081 43 ¢ 3777 BFA ARTHC S 1972 TG ARTHC 1F THIS [5 THD LAST ENTRY
041 44 C 3778 SRT 1

041 45 C 3779 sTa 1

41 46 O 3780 LDR 1

041 47 0 3781 . RFR J1e11ls1l FLOAT ﬁji?AND Vi)

C4l1 48 C 2782 BFR J291192 STORE Vily IN TEMP

cal 49 0 37813 OFR 4391143 SLOAT rOvS ANT (1

041 58 O 3784 B PER  Jhellet BRING VII) INTO A REGISTED

041 51- 0 2785 , oFR S5911s58 COMPUTE Zu oPC("WchrTr. DE COMSTANTS
041 852 © 3786 BUN J& CHECK FOR SPFECTAL CASES IN (ONLTAMTS
41 53 C 3787 J1 nLR TARSC+8246490

241 54 O 3788 STP ILTNKX CALL IN FLCAT SUBROUTINE

41 55 C 3789 auN LINK]

Cul 86 O 379C LDB r

Ca1 87 O 3791 STH - Va2l FLOAT VIT)

241 58 © 2792 BUN ARTHA

061 5o O 37913 32 STP ACCK STORE V1Y IR TgMP

Q41 &7 C 3794 RUN = ACC

041 61 © 3795 RUN ARTHA

041 67 O 3796 J3 CAD =V QAT THE CONSTAMT w1}

341 63 0 2797 §Te FLTCX

C41 64 © 3798 BUN FLTCN

Oal 65 9 379¢ LNR 1

041 66 O 2800 STA = VOO

ca1 67 O 2801 BUN ARTHA

041 68 © 3802 J& STO ACCX FREE THE A RFGISTER,



041
041
G4l
%}
Sal
Cal
4]
041
'S ]

841

e41
041
04l
041
041
Qay
Cal
07 |
D41
77% |
041
04l
Cal

bay

041
041
Oc1
041
Cat
041
041
042
242
Ss2
Cq2
042
042
042
342
Ga42
Q42
042
042
242
Q42
2482
04?2
042
G4z
042
042
C42
042
Ca2
D42

69
70

3
ES

12
72
T4
75
76
77

78

79
RO
81
82
83
84
85

/7
88
89
qQ
91
ez
93
Si
o5
96
97
98
99

01

02

o
04
a5
06
07
08
09
10
11
12
13
14
15
16
17
18
19

21
22
23

lo]

[sNeoleNoReRoNe Nelle]

DO DOV DIOODOODOOCODOADOO DDDCODDOIOOCODO DO DDOOD W

3803
3804
3808
3806
2807
3808
3809
3810
3811
3817
3813
3814
3815
2816
2817
3818
3819
3820
3821
3827
3823
3824
38728
3826
3827
3828
3820
3830
3831
3837
3833
3874
3835
3836
3837
2838
2839
3847
3841
3842
3843
3844
3845
3846
3847
3848
3849

3850

3861
3852
3853
3854
385%
3856
3857

*R2

[
—
(8]

*A

SCNXX

%3

ARTHS
%4

RUN ACC3
LDR !

STPR CADX
3UN CAD

RUN ARTHA

DLR V1864408
i.DR V1

CAD = 1

SLT ¢

STA TEMPZ2
DLB V29564400
LDR V2

CAD =~ 1

SLT 0

STaA TEMP Y
i.DR OPRTN
CAD I

CLL RRO

BFA X+90191
CAD TEMP1
CFR ELUS A7
5CU A+

FAD TEMP?2
BRUN ARTHR
CFR DOT 967
3CU B+

FMU TEMP
RURN ARTHR
CFR SOLNy67
gCU ARTHA
CLR

Fny TEMP?2
oM ARTHE
TFL RRCez7191]
CAD TEMP]
CFR PLUSsAT
BCU A+

ADD TEMP2
RUN ARTHR
CFR DOT 967 m-
RCU R+ o
MUL TEMP 2
SLT 12

RZR ARTHA
RUN V4

CFR  SOLD#&T
aCU ARTHA
5RT i0

DIV TEMP2
BOF V4

STA LYMRL 200
STA ACCUM
STP NMBRX
RUN NMBR

CAA - O

8]
)
=
.
n)
<
g
-
-
=

GET CONSTANTS V1aviZ

WHFTHER FLOATING OR

COMPUTE
FAD

v2 0P V1

“FMU

CLRFDV

MUL#SLTLD

‘5.‘?? 10sDIV
CHECK IF CUT OF RANGE
PUT COMPUTED CONSTANT INTC

TagLF

-~



C42 24 0 3858 STA ACCUM 0D

042 25 C 2859 LDR L AND TNTO ACCUM

C42 26 O 3860 5TR ACCUMsga

042 27 ° 3861 CAD ACCUM

Caz 28 0 3862 BUN ARTHX AND EXTT

62 29 U 3863 Y 5TP PEMX

Ga2 20 0 3864 BUN WEM s A=

' Caz 21 G 1845 : CNST 33424372800 CONSTENT QuUT OF RANGE: USE =1=
042 32 0 3866 Jé CAD =V A

0az 32 0O iB6T . DLE = Veg4s0 VITYy I3 A CONSTART,

C42 34 O 3868 LDR = 1 CHECK TF IT 18 A SPECIAL OKE
042 235 0 2859 nZR A+ 1S 1T ZgR0

042 36 O 387¢ CFR FONE+1

N2 37 O 3871 RCE N+ 15 1T 160

042 38 O 3872 *Q CAR

042 39 0 3872 ipla1s] 093006 TS 1T 10510041000 reee 1000000000
Ca2 &40 D 3874 sLT 19 ‘

042 41 O 3875 8FA #=2531190

042 42 0 3876 SLT 1

Ca2 43 0 3877 CFR XONE+1900

042 44 O 3878 acuy ARTHA

042 45 ¢ 3879 18R D+9G93R IS IT

042 46 © 2880 CAD Vi

042 &7 02 2881 . €XT V2

042 48 O 3882 BFA ARTHAS21C

342 490 0 38872 LDR OPRTN

N2 30 0 3884 DBR 02999

042 51 0 3885 - 57TR SHIFTs06

042 82 G 388¢ BFR Q9625948 CHECK TF CF 1S YMUL OR DIV

242 53 0 3887 BFR T+962924

C42 54 © 3338 RUN ARTHA

Q42 85 0 3889 %Q TFL SHIFT 9621 1F 50 5L4

Q42 86 O 3890 *7 IFL SHIFT 962945 aR SR A

247 57 0 3891 Lac !

242 58 0O 3892 STP CADX

042 59 0 3893 DBR CAD¥9997

042 600 3894 STP ASMEX

G4z 61 O 3895, RUN ASMREL g SHIFT

042 &2 © 3896 ' PUN C+

042 &3 0 3897 A IFL BOFs61} (SUPPRFSS POLrM %2 TN RELATICNS)
042 64 0 3868 A LDR OPRTN IF ITS ZERCy AND WE 4RE ADDINGS
042 6% O 3899 3FR C+96520 OR ONF ANND WE ARE MULTIPLYING
042 66 O 3900 BFR MiotZe84B THE RESULT I8 4% STHoR NhERAND
042 67 © 3201 BUN AR THA IF 7ERG AND MULTIPLYINGs T7 RETULT
042 68 O 3902 D LDR OPRTN IS ZERCs

Cq2 69 O 3907 CFR NOTs67

042 70 C 3904 RCU ARTHA

a47 71 2 39085 #C LBC 1

042 72 © 3976 CAD = V2

042 72 G 3607 *M STA ACCUM

042 74 0 3008 BUN ARTHX

042 75 O 3909 ARTHC STP ACCX FINISH OF ARTITHMETT S,

042 76 O 3910 RUN ACC4 FIRST SREE 4 REGISTER IF NECESHAR
Q42 77 © 3911 CAD OPRTN

042 78 © 3912 SRA 4

042 79 O 3913 EXT NN



Ca2
Caz
J42
042
042
042
Q42
042
S42
042
LY
Q&2
C42
042
042
042
42
Gaz
052
042
0473
043
043
043
043
043
043
043
243
043
043
043
043
a3
a3
043
043
043
043
043
0473
043
043

043
643
043
043
nNan
043
n43
043
043
043

80
a1
82
83
84
85
86
87
88
R9

90 -

91
g2
o3
94
95
56
97
S8
g9
20

o

-

~
<

03

04
C5
06
n7
08
09
10
11
12
13
14
15
16
17
18

19

z21

22

25
26
27
28
29
30
31
32
23
34

o

o

D0 S0 D0

COCDQOODODOOLDOLODO0COO LD O

QO OOV OQO

ODO 0O OOOOOOCODODOOLC O

35914
3918
3916
3917
3918
3919
3970
3321
3922
3923
3924
392%
3928
2927
3628
3029
3930
2931
3932
39323
3934
32138
3936
2937
238
39139
3940
3847
3947
3e43
3944
3945
3946
3947
3948
3949
2950
3951
3952
39532
3954
3958
3956

- 3957

3958
2959
396C
3961
3962
3963
3964
3965
3966

*H
" -

®A

YETH

3= TN

*1

-

ARTHX

LINK]

L INK

LINK2

LDR

CAD
STP
FUN
5378
IFL
CAD
SLA
STA

TEMP1
TeEMP2
V2

10
TEMP2
Vi

1C
TEMP2
TEMB 2
OPRTN
A+s&ls0
B+e4191

¥
v

TEMP 2
V1

E+

A4

F+
HeoZ10l
weMX
WEMgsta?

30159610000

TEMP?
GCTARZ
I+

J

oJ

TEMP?
TEMP Y
TEMD
GTARD .
14+99988

COMP

UTE QP

ZRATION CODF

PLUS SIGN OF V2

PLUS

TWICE

SIGN &7 W1

v

ADDYMULTIPLYs DIVIDE OP5

MA Xy

MIN O

PS

ANDeOR$EQIV IMPL OPS,

CHEC

K FOR

VALID BCOLEAN OPIRARDS

IMPROPER ROUDLEAN OPTRAND

INDEX INVO

ARPPROPRIATE GTAR TARLE

{IN RELATION CASFE»CHANGE FLCATIKG

[4+=1+GTARO~3TAS]

Jd
FUR
Twi
10
TeMp?
TFMPZ
GTAR]
INTRX
INTRDP
%

-

&

EXPLN

0

LIRRXA
LIBRF
V3
V3s~lea
V3

4

V3

THIS
™o P
THE

MAKE

T F

TanLE
RODUCE

DINARY

SURE

IXED)
ENTRY CAUSES THT ALOHEMILER
ALL CODF NECES3ARY FOR

OPERATCR,

LIBRARY ROUTINE IS IN STORAGE



043
043
043
C43
043

043
Cas
Ca3
GH3

Q&3
G413

043

a3
043

n43
0473
a3
a3
043
043
Cas
Q43
043
Daz
Ca3
Onz2
o AC]
Qa4
7472
o43
c43
043
oa3
3413
c43
Can
043
J493
oF ]
043

043
Ca3
0&3
243
G4z
043
143
043
043

[~
o

36
37
38
39

42
43
b4
&5

48
49

51

52
53
54
5%
56
57
58
59
6"
61
&2

&2

w

&4
85
&6
67
6R
&%
70
71
72
73
T
75
76
77
78
79

DO OO0

DO OO

20 Q0

OO

QDD DO

DOSQ D('_)K'DOC)CJi;?)-.;’()»’;'i)C)OQOOOC)‘C)(’JOOODCJOOO

3967
3968
3969
3670
3971

3972

3973.

3974
3975

3976
3977
3978

3879

3980
3981
3987
2383
3984
3985

3986

3987
3388
3989
2990
3091
3992
30973
3064
3320%
29086
2997
3998
399¢
anpe
G400
49072
40063
a0k
4005
4006
4006

4006
4007
408
£009
4017
4011
4112
4n1s3
anlie

LINKX

vsug

V5URL

INTRP

IMTRX
ACTRL

CONV X
vsinrx

LIRRF
LIBRX

CAA
5TP
RUN
cLL
SUN

LDR
oL -
573
CAD

TP
sSTA
LDR
CLA
SLT
STR
RFL
REA
BEA
STA
DB
CAD =
RUN
HLT
BZA
LDR
8TR
S5TR
SRS
ZTA
LOR
CAD =
&TA
RUN
CNST
CNBT
CNST
CNST
CNGT
CNST
DEFN
DEFN

CAD =
BFA
SRA
FXT
suR
572
SLT
57Ta -
IFL -~

Gé

> -

D e e

my oz
> - -
3 A
v -4

FUNS
Cr64900

LDRTsCL
51

A SHRAX

A+

A+

%

2

A%
C+902s008
ATC1e02932
ACC2+029+33
Bes

R—
VOCAR~]
ASMZY

*

ITNTRX S0

Vil
ACTRL+4921
ACTEL+5921

10

'.\""OQ

Re

ACTBL~1
ACCUM

¥*
001C00GGOCH
s1elonelelsioloninis
10100000000
17000800000
00000000000
10007000080
INTRX

INTRX

n(3

OOA

O <

COMPILE S57TFs RBUN INSTRUCTIONS

MARK B REGISTER UNKNOWN

RETURNg » COMPILE LDB ()
RUN = 0

GENERATE SERI15sL OF INSTRUCTIONS
FROM VOTARULARY TAU{E.

et
oy
-
D

POSSIBLY GENERATE A STORF
TEMP STORAGE

AFTER THIS 1S DONEs AND IF THE
T IN THE ACCIRALATOR,

SET ACCIM TC THE CJRRENT RESULT

1 FIXEN = TRUF STGN

2 FLOATING =~ TRUE S1GN

A FIXEDR = OPPOIITE STGM

4 FLOATIME = OPPOSITE SIGM

§ TYRPE 0OF vl = TRUF SiGN

& TYPE OF V1 ~ RIVFRSEDR SIGN

DUT LIARARY SUBROUTINE TNTO TAREFT
PROGRAM TF IT HASNT REcN PUT THERE

ALREADY o



243 91 O 4015 IFL = Os1is]

043 92 O L0016 BUMN LIRRF

043 6% D 4017 cXUP LDB LRTF , COMPILE TO SET A PREVIOUS FORWARD
043 56 O 4018 LDR LOCN REFERENCE TO THE PRESENT LOCATIONM
043 57 © 4019 STA DESCR

043 98 0 4020 SRT 4

043 89 O© 4021 S5TR NESCR 04

Da4 Q0 O 4022 5TA HWRTF 04

Dak 0] O anpd RSA %427

Oag 02 0O 4024 8UN 47 )
"Da4 D02 O 5025 IFL DESCR 009} IF S5IGN IS SEVENs WE MEAN THE
Cey Ca O 4026 LNR NESLT PRESENT LOCATION PLUS 1 .

Ca4 58 0 4Qz7 38 *$202

Cas 06 © 4028 BUN *+3

D44 D7 G 5029 RSA X474 8 :

Ja4 08 O 4030 CWR 4 DFESCRe82 1F PCS{21% PRINT THIS

044 09 O 4031 CFA PREVsQA

064 10 0 4032 acH A+ I€ WE cAN S1X UP THE INSTRUCTION WHILE
Oak 311 O 4033 CAD = RUF+1 1T S1TS M THE OUTPUT RUFSIRe W WILL
046 12 0O 4034 SFA  A+90490 DO IT DIRECTLY

Sa4 13 2 4037 CFA WRTFsO& ‘

Dipdy T4 G - 4036 RCH - A :

Sus 1% O 4337 SUR WRTF

Q44 186 C 40138 SLA & .

Nak 17T T 039 S5TA Erle4b

a4 18 O 4040 NEE %4180

Tag 19 O 4041 STR = RUEL72»04

Q44 20 O 5047 o UN CXUPXK

ans Py 0 L0487 xA nFL CNTRPEF 00 1 ATHERWISE WE PUT N7 A 71X Up
044 22 O 4044 LDB CNTRF CODE FOP THE LOADING RCOUTINE
Nt 23 0 4045 STR = BUF+3 ' '

Qa4 24 0 L0446 RUN WRITSA

Taa 28 0 40667 FXUBX DEFN  WRITX

Oas 26 G Ln6a7 PREY DEFN BRBUF+G9

Q44 20 O 40467 XZ2ERD F244 210 X0DNE THE FIRST Ffy CONCTANTS

NaL 31 0 4048 CNST - 00070030000

44 372 0 £040 FIERD F244 20+09F0ONE

S48 33 0 IANEYS CNET 0000000 0AG

D4ag4 34 C 4051 XONFE  F2&4 2150-:XTH0

Nk 35 0 anny CNST  N300000001

044 36 T 4083 FONE  F244 20509FTWO

044 37 O L0054 CNST 5110000000

L4438 0 405% XTWG  F244 21904C

Cas 39 O 4056 CNST 0000000002

a6 40 C G087 FTWO F244 20090

nag 41 LR INST 31200000006

44 42 O 4056 LALFE  F2&4 30410070

Qas 43 0 4060 FCTIN F264 169FUNGNSD



D44
Qas
Oay
a4
Cai
044
044
ok
D4k
J44
Db g
Q44
Dag
G4ag
Sa4
Chuy
Na4
044
Q44
Oaa
J44
Dna

Oha

Noaa
Dok
na4
Qad
Dok
Cag
S 3
Dag
Y% Y
Jas
Qad
44
Q44
Tk
044
APIYS
C4n
C44
Caa

- r
v

D44
D44
Ta4
Say
844
S44
Q44
Jhdy
Say
YA
Jag
N4s

46
47
48
49
50

51

2
-

53
54
55
56
57
53
59
60
61
62
63
64
&5
66
&7

58

69
77
71

~
[

73
74
7%
76
77

78

79

80

81

87
83
84
R5
86
87
88
89

91
92
23
94
95
956
97
83
99
00

DO DO DD

2

OO C OO OO MOOOQON0

DO OO0

OO

o

S ]

S5 TN

LD ODOODD O OO T

4G51
4061
4068
4069
4070
4071
4072
4Q7%
4074

4nis

al 786
4077
4078
407e
4080
4081
4082
4083
4084
4085
408¢%
4087
4038
4080
anan
4091
4nay
4093
4094
LOOR
4nag
a0ay
L0908
4399
£100
410

4102
41073
4104
4105
4106
a1"7
4308
4109
4110
4111
41312
4113
4114
4115
4116
2117
4118
4119
4120

LOC

S5CRTR

DEFN
LOCH
FR44
HLT
HLT
HLT
F2a4
“LT
HLT

F264

HLT
HLT
HLT
HLT
bLT
HLT
HLT
F2as
F244
HLT
HLT
Fzaa

F2a4
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
HLT
F244
F244
HLT
1
HLT
Faa4
F244
HLT
HLT
HLT
HLT
Fzba
Fe4al

(ool
. oy
A
m
ol
—
-
[ ]

THE RESERVED WORDS
2 9GCTND ‘

O

UTGNs O

[ ]

2y

DO OOQ D O DO OOk

08 IMPGENeTARSC+67
Q049 ORGN SO

2

N

ORITATGNGO

T4y TOGNSC

0% DUMPF4 0

0

SCOOOQ= OGO DO2QODTIOOOD D>

06 FNDGNSO

OGO OO0
s

SCRAMRLE TARLE FOR IDENTIFIFRS

THIS TABLE IS INITIALIZED TC



045
045
45
045
245
S4u5
€48
.y

845

C48

045
Nas
T L8
245
Gas
a5
045
045
048
T68
ons
4%
245
245
C4un
ngs
Qus
Css
nye
o
045
48
Cus
095
045
cas
Cas
cas
(45
245
4%
045
Q4%
Das
D49
Q48
245

Cas
045
ns
0458
045
C4s5

/0
51
52
53
54
58

P

DO OO0 O0O0

DO OO0 OO

OO

o]

DG D OO0

O

OO0 OO

DODOODOITOO OO GO D

4121
4122
41272
2126
4125
4126
4127
4129
412¢
£330
4131
4132
4137
4134
4135
4136
43137
4138
4139
4140
4141
41472
L1863
ayby
4145
4146
4147
414°
4149
4150
4151
4152
4153
4154
4158
4156
4157
4158
4159
4160
4161
4162
41673
4164
4165
4166
43167

4168
4169
4175
4170
4171
4172

28C
LOCN
SYS
EXPF

244
F2as4
F244
HLT

FZaa
F244
F244

HLT

244
F244

Foas

HLT
MLT
HLT
HLT
HLT
Fr44

CF244

HLT
HLT
Fa44
HLT
Faas

Fra4

HLT
F244
F24s
b4
F244
HLT
HLT
HLT
Fzas4
244
LT
HLT
HLT

T
HLT
€244
HLT
HLT
F244
HLT
HLT
HLT
HLT

HLT

F2a4
DEFN
F244
Foa4
Fo4b

10 sMEMRY s 0
149R300GNs TARSC+34
NeeaMONGNS Z5EG

a

05sCALGNs TABSCH27
1297FORMG C
OtsMINGNs TARSCH+4?
0

169 L0OGNSs TARSE $44
D69 FORGNI TARST+45

D&IMAXGNs TABRSCH4E

0

o]

C

2

¢]

10¢ENTGN O

069 GTRGEN e GNARR
7

0

189 0THGENFCTIN
0

D&sNOTGMN O
1TReSTAXO

0

06e1.SSGEN D

14 ¢ MONGN O
1490OVEGNSO

1469 FXTGNO

Lo INPGNS D

29RETGNSC

49 IFGNSO

O OO0ODO0 G D=0 DO

SCNT
09020048

>

2149100920 sSoME

20410030
309100940

LIBRARY. RQUTINES

THE A4-FTELNS OF



04t

0gs
045
048
048
0as
D45
G4s
Ga%
J4%
tas
045

245
045
048
Q45
04§
465
Q45
Das
Cas
45
045
Ca4s
045
S
tas
nas

Cas
04%
Cas5
048
045
o4us
045

Cus
Nag

56
57
58
59
60
61
62
63
B4
55
66
67

69
70
71
72
73

74

75
76
77
7R
79
e0
g1

82
B4

87
28
89
Qpd
N
Q2

93

99
8§13

DD DOUDONDOO0OCD

O

SO OOOD0 O

9

DOOOOOCODIDOQDDOOO

41772
4174
4175
6176
4177
4178
4179
£180

4181

“&182

4133
4184

4184
4600
4601
4602
46073
4500
46065
&ATE
4507

4608

4609
4617
4611
4617
2613
Lelsn

4615
4644
4673
4707
4727
4760
4789

4818
4061

4061 .

4052
4043
4064
4065
4ne66h
4067

FIX
FLCAT

MONTR
MAMAX
MNTRE
ERROR
AMPER

. BUMPR

SCNT

STACK

FR1
FR?
FR3
ERG
w7
FR4&4
FRS

Foe4
Foaq
CNST
F244
CNST
Foah
HLT
£244
Foas
Fo44
F244
DEFN

LOCN
CRE
MRW
cLL
LDB
RTF
CRF
CWF
CWE
CHF
CWF
CWE
MOW
BCS
CHR
FUN

FBGR
FAGR
FRGR
FBGR
FBGR
FRGR
FRGR

LOCN
FINT

&4
&L

EaE AL o L

2N

105100950 ARE FIXED UP TO THE MNUMRBER

219100940 OF LOCATIONS USED 2Y THFE ROUTINES,

SFIXS BRY THE LIBRARY PROCFSSOR,

309100971

FCLOATS
09100580

MCr?r

tﬁ,uAMTD n
L AYE AL I RP)

309100820
30;1001100
409 DMPER O

0
k3

460
FR14289219RLD INITTALIZATION OF THE PROGRAM
o7

RUF
WRIT4 CLEAR OUTPUT HBUFFER
BUF99

TR2+28951 LOAN FORMAT BANDS
FRE+2832 FORWARD REFERENCES
FR3428512 OUTPUT [NSTRUCTIONS
FRO+28347 CRROR MESSAGES
FRE+28522 ALGOL STATEMENTS
FR7+28952 FIXUPS

470040794 WRITE LOADING ROUTINT

STNZed

IMAGFE4+]15s2282 UNLESS DS (4)ePRINT COMPILFER TITLE
aCNz THRE PROGRAM STARTS AT sCANZ

INPUT s T2Z1R4A915(T5A)

IRPUT»16(°5A)

PRINT+49B s TZZZZZZNNNNsBRB s SBNNNNRNNSNNNN e BRTS A 240
PRINT 2GR TZZZZ7 INMNNK4BRE s SONNNNANNRZZZZ35BTEA 3441
PRINT 940RyTZZZZ7INNMNBRBsTAZIOZNNNNS 508
PRINTs7(75A)9358

PRINTs16(TEA} 9408

LoOC
1
+037172n000
+6097°669999
45822570000
+4999999999
+£036037172
+4G520754600
+495 9045600



200 40
¢0060
- 60040
+0040C
s004C
800,40
006G
+00,0
|00.0
‘O0.0
.OO‘O
tG0.0
300,40
¢0040
400,40
800,40
QO0.0
¢0040C
00,40
300,40
s 00,40
20060
¢00,40
.00‘0
000,40
2 00,0
.OOQO
.00‘0
«00,0
s00.0
200,40

0100
029¢C
609G
0001
GGz
0003
0004
0005
0036
0097
8018
0029
0010
o011
0012
0013
0014
0018
No16
0017
0018
0019
0020
0021
0022
6023
002a
002%
0026
0627
0028
28
029
0030
0031
0032

EXP
ERROR
S TN

®3

A

DEFN
DEFN
CLR
CFA

[ ¥ g X1

X o |
CFA
RCL
STP
BUN
STA
sy
FOV
FAD
FMU
LDB
RrUN
STa
FMU
STA
FMU
FAD
FMU
FAD
FMU
EMU
FAD
BRUN
LDB
LDR
RUN
FINI

PRODDIEPCETFTOONRROAEOEDD T DRI DD DN

100
200

EXP+71»00

.

+5080000000 900

A4

EXP

EXP+2

FRROR 448
FRROR+51
FRROR 448
ERROR+48
+5050000000
SINH

0

ERROR+48
ERRCR+48
ERROR +49
+4719841270
+4883333333
ERROR+49
+5016666667
ERROR+49
ERROR+48
ERROR+48

=

SINH

SSINH3
FRROR

SINH

$SINK
+4719861270
+4883333333
+5050000000C
+50166666567

lal=

>3 W >

@ o = =

R )



s00,40
00,0
#0040
200,40
200,40
00,0
00,40
«00,40
s00,40
200,40
00040
200,0
+00,0
400,0
¢00,40
o 00,0
¢00,40
o000
« 0040
40040
o 00,0
‘00‘0
200,40
e00,40
+00,0
«00,0
$00,50
00,40
000,40
400,40
a0040
000,0
200,40
¢00,0
000,40
800,40
200,40
s00,40
¢00,0
o0C o0
00,40
200,60
‘OG.O
020040
000,0
000,40
200,40
+0040
¢00,0

THE MONITOR SUBROUTINE

0100
Q000
0001
00C2
0003
0004
0005
0006
0007
00Cs8
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
002a
0025
0026
Qo227
0028
o029
o030
00721
0032
0033
0034
0078
00136
0027
00138
0039
0040
0041
0042
0043
0084
0045
0046
0047
0048
0049
0¢s0
0050

*E CLA

ERROR DEFN
MONTR BLS
ST8

Lo8

ROF
STA
Lo8
BCS
pLe
LDR
STR
LD8
cLL
cLL
sT8
CAD
BPA
sus
STA.

*B ADD
LDR
BFR
STA
RPA
IFL
®C CHWR
D CAD
sTB
L8
BUN
*A SRY
STR
BSA
IFL
LSA
BFR
suB
IFL
1FL
STA
SLA
STA
IFL
1FL
BUN
CNST
CNST
CNST
CNST
CNST
FINT

ouT

W™D PO

F 00 B

m oo [o- ke I ] cCoO>mB™OC DR |

o oo

100

*5.0

ERROR+49 B
T

ERROR+21
ERROR+48 A
MONTR '
D+s18

9999 34440

0

ouT

MONTR

QUT +3

QUT +4

OUT +1 e &4

9997

¥42 ,
FRROR 449 B

 B+204

MONTR+4

*

9998
A+92190

DUT 42

Ce
OUT+1942s20
CUT+4932
FRROR+48 A
*42904
ERROR+49 B
%

8

OUT+2

#4240
QUT+1e42+20
0

*4298850
+50
OUT+3+02+23
OUT+1+82903
DUT+4,;01

i

QUT+4 489
QUT+499198
DUT+4 97198
C-—

Q

$=x 3

0

0]

0

MONTR

+0 50



800,40
+00,0
800,40
¢0040

20040 .
30040

000,40
.96’.‘0
200,0
200,40
200,90
00,0
200,40
s00,40
00,0
200,0C
¢00,40
¢00,60
¢00 40
200,40
300,40
¢00,0
400,40
200,40
#0040
500,40
s00,0

0100
0200
0300
N000
2001
0002

0003

000&
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
001e
0020
0021
0022
0023
0023

SINH
COSH
ERROR
TAMY

*A

ol

COSHX
TANH2
TANH1

CFA -

DEFN
DEFN
DEFN
NOP
STA
LDR

BCH-
STP
RUN
STA
RZA
CAD
sSTP
RUN
FDV
LDB
BUN
CAD
LDR
SLT
BUN
CNST
CNST
HLT 8
CHST

FINI

[ -]

Ol DOCCOOEPO B DB

100
200
300

X
TANH2

- 4+5250000000+00

B+
COSH .

COSH4+2

COSHX

A+

X

SINH

STNH

COSHX

TANH

0

ERROR+51 =le0=

X
0

A.-.

C

0

TANH1
STAMHS

TANH
+5250000000



600,0
00,0
s0040
s00,40
20040
20040
o8040
e0040
¢ 00,0
200,0
000,40
400,40
40040
000‘0
00,40
¢00,0
200,00
00,0

0100
0200
0000
0001
0002
0003
0004
0005
0006
0067
0008
0QCo
0010
0011
0012
0013
0014
0015

015

EXP
FRROR
COSH

®a

COSH2
CCSH1

DEFN
DEFN
NOP
LDR
LSA
STP
BUN
BZA
STA
CAD
FOV
FAD
FMU
Loe
BUN
HLT
CNST
FINI

m

DO BO O

100
200

COSH2Z

o

ExXe

EXP42

A+

ERROR+48 A
ERROR+5] =] ¢D=
ERROR+48 A
ERROR+48
+5050000000
COSH

0

COSHL

TCOSHS

COSH
+5050000000



s00 30
80040
;GO;O
e00,40
«00,40
800,40
200,0
o000
e00a.0
000.0
800,40
.00.0
200,40
00,40
e 0040
00040
e0040
.00.0
e 00,0

800,40

o000 40
000,40

2100
0000
0001
0002
0003
0004
0005
2006
0007
0008
0005
0010
0011
0012
0013
0014
0015
0016
0017

0018

0019
6020

ERROR DEFN
TRACE BCS
DLB
HOLD BOF
TR1 LDB
STA
CAD
STA
BFA
L CAD
CEA
BCU
188
ADA
sOF
rY F&2a
BFEA
®7 LDR 8
cCAD 8
RUN =~
HOLDO CNST
FINI

N OB O® 0O MmO

1060
%49
Y+9440
FRROR+21
TRACE
HOLDO
9999
HOLDs 44
Y4344:0
1
TR1+04
*42
A2
HOLD
* 41
294490
1s4440
TRACE
HOLDO
0
0
TRACE

?



0100
0200
000C
00C1

nnoo
LA N

00032
0004
0005
5006
0007
coos
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
004
0042
0043
0044
004é
0045
0046

ERROR DEFN
SQRT DEFN
ROMXX F&247

DLB

nne
[sA¥ 20

LDR
STR.
CFA
a8cH
BFA
RZA
STA
FMU
SLT
STR
LBC
SRT
sup
SLT
sUB
sus
SLT
BOF 8
F4248
DLB
#0 BFA
STR
LDR
SLT
G LDB
BUN
xC sLT
bBB
®F LSA
®F FAD
gUN
*B LDR
LD8
RUN
ROM1 CNST
ROM2 WLT
ROM3 CAD
LDR
RZIR

R I®®D® CrDDDBC DD D

o e

[=- e e

o w

*»

o o@® O

tom@

100

200
38190
*=194450

CRRADRL 2
[ RS LT S0 T b AP S

ROM2
B+e04-
ERROR+51,00 =140=
B+ '
F+922951
F+
FRROR+4AS8 A
FRROR4+48 A
2

E+202

E<4+

51
+1000000000
10

ERROR+47
ERROR+47

10

*42
5151241

L L INY. L X T8
C+sile0
E4+¢04

E4

18

ROMXX
SQRT+2

1

D=s1

1

ERROR+51 =]1a0=
G_

ROM1

ROMXX

ERROR+T

SROMX XS

ROM |

+51157071963
ERROR+48 A

0

0

0

ROMXX

+1000000000

+00 01
+5115707963

=5(11)=



000,40 THE LABEL PROCESSING SUBROUTINE

e N0 0100 FRROR DEFN 100

00040 0000 LABFL BCS 98

200,40 0001 LDB 8 NUMLB

s00,0 0002 ROF & FREOR+21

«00,40 0003 LDR 8 LABEL

80040 0004 DLBE ~ 999884441

+00,50 0cos 5T 8 HOLD

200,40 0006 LDB 8 LASEL

20040 0007 ' DLB = 99993440

200,40 20C8 STA 8 HOLDL

s00,0 0009 cCAD = O

000,40 0010 STA 6 ERRCR+49 5]
s0040 oCc11 SRT 10

¢0040 0012 STP 8 NUMLX

«00,0 0013 BSA 8 NUMLBs]

800,40 0014 STA & ERROR+43 OUT+7
¢0040 201s STR & ERROR+84 OUT+g
o000 2016 CAA B HOLD

¢0040 0017 SUB 8 +10000

¢ 00,40 001e SRT 10

#0040 0019 STP B NUMLX

«00,0 0020 BUN 8 NUMLS

00,40 Q021 STR 6 FRROR+45+08 QUT+s5
2000 Q022 *1 BUN B ¥+1

2000 0023 IFL & ERROR+45922424 oUT+9
000,40 0C2za IFL 6 ERROR+46+22904 OUT+10
200,0 0025 IFL 8 I~904143

#0040 0026 BCS 8 PRINTe7

200,40 Qo227 EXIT LDB 6 LABEL

#0040 0028 CAD 8 HOLDI1

600,40 0029 RUN = O

#00,0

¢00,0 0030 PRINT STB & FRROR+48 A
200,40 00131 LDR 8 ¥*42

¢00,0 0032 RTF 6 ERROR+2451 ZERO
00,0 0033 RTF & ERROR+36+5

00,0 00134 CWR &8 ERROR+46+42 OUT+10
000,0 0013s LDB & ERROR+4&B A
s00,40 0036 BUN 8 EXIT

80040

#00,0

+0040 0037 NUMLA F4268 BOO0l+45+LAREL+2
200,40 0018 SLA 1

000,0 0039 SLT 1

e00,40 0040 sUs 8 +890

#0040 0041 IFL 8 NUMLRs118

00,0 0042 BOF B NUMLB+1

000,40 C043 IFL 8 #~1311+5

600,40 0044 BOF 8 A+

00,0 0045 STA & FRROR+50 C
20040 0046 RUN 8 NUMLR

200,20 00a?t A SRT 10

200,40 0048 CAD & FRROR4+50 C

e00,40 0049 NUMLX BUN *



«00,0

0050
50
51

0052

053

HOLD1
HOLD

FINT

LAREL

40000010000

+C00

80



000,40
400,40
00040
000, 0
200,40
60040
400,40
000,40
00,40
o 00,40
+0040
o000
00040

0000
0001
0002
0003
000y
0005
0006
0007
cooes
0009
o010
0011
0012
0012
0013

FNTIR CRB

*B

A

CFA
BCH
SRTY
RPA
LSA
FAD
FAD
FSu
SLY
LDB

AUN =

FINI

o o

8
8
8

8

+5810000000422
A+

0

B+

0
+5099999999
+5810000000
+5810000000
0

ENTIR

0

ENTIR
+5099999999
+581 0000000



+00,40
#0040
« 00,40
s00,0
00040
20040
o 00,0
.OC.J
.O0.0
e00,80C
20040
00040
200D
000,40
¢00,40
400,40
e 00,40
200,90
200,50
000,40
00040
«00,0

000,40 -
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+5062697923
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00,0
200,40
e00,0
400,40
000,40
880,90

¢00,40

400,0

000
000,40
00040
e0040
200,40
030,40
s00,0
00,0
000,40
‘00.0
000,40
500.0
200,0
600,40
¢00,0
0040
80040
200,40
000,0
000,40
#0040

00,0
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05000
000
001
0002

s
CAAN]

0008

0009

0014
001%
0016
021
0022
0023
0024
002%
0029
0030
0031
0032
0033
0034
003%
0036
0047
0048
0049
0050
0051
0052
0053

FRROR DEFN
ERA 5TP 8
AUN 8
MSGA CNST
£RR 5TP 8
BRUN 8
ERC STP 8
RUN 8
MSGC CNST
ERD cLL 8
STP 8
BUN 8
2 CRST
MSGD CNST
A STR 28
CAR
STp 8
LOB 8
*C RTF
CWR 8
*B BUN
ouUT CNST
H CNST
A CNST
B CNST
c CNST
ONE CNST
ourT HLT 8
FINI

*

C+

A+

SRESULT OUT OF RANGE 1IN
C+ :

A+

SRESULT UNDEFINED FOR -
o e d

A+

$RESULT ITLL~DEFINED FOR
QuUT4+5

C+

A+42

0

$ ARITHMETIC OVERFLOWS
QUT 45

B4+s04

ouT1

*35
OUT+10s42
%
030902090303 0¢0+0+090
5000000000
0

0

0
5110000000
ouT

ERROR



aoé;o

000,0
a0140"

40240
00340
s04,30

.DS;Q

.07¢0
¢084C
50940
81040
01120
81240
i13.0
81840
01540

e1640
$1740 °

.jksgo
"e1940

82040

821,0
0220
‘82340
e24 40

02640

02720

22840

03040
#3140
#3240

83340

34,0
835,0
e36,0
037;0
038,50

8390

+403%0
s81,0
082,40

24340

ohi g0

45,0

a6 40
*h7,40
a#840
489,40

05040

85140
#5240

0000
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0001

0002

0003

"N A
0004

0005
—QO06
0007

0008
0009
0010
0011
0012
0013

0014
- 0015

0016
0017

0018
0019 -

08020

- 0021
0022

0023
oc24

0025

0026
0027
0028
0029
0030
0031

0032

0033
0034
0035
0036

- 0037

0038
0039
0040
0041
0042
0043
0044
004as
Q046
0047
0048
0049
0050
0051

0052

READ

#*B
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¥A

' STA

- STP

et

CLoB'
IFL.

pLB

" BRP

BUN

- BFA

- LDpB

BUN

REORD
Fa24
STA

IFL

BUN
LOB -

cLL
CDR
cLL
TFL
LO8
ros
DLB

OO LMo mE®

. CAD

168

. OLB

O
8
@} o

SLA

LDR
8FR

@@ oo om i

BEA
SRA
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DFL

CAD
STP

DFL
BUN

BFA
BFA
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BFA
BFA
BFA

188
sTP
BUN
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1FL

L

1

03 D 00 O 0 G OO 0% 00 COCE AT 0N DM |
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SW s
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ss
M+1691

1 .

140592

SW

B99999
S6eb4 90
M) v
AC»3999 .
139490
M+

o
140592
86
ADs0D a0
A9 360
S$694440
Ke229213.
8 N
0

N .
SbsAle2
B .
N

3

X
5695212
B -
Asl62
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Pe22+03
Q92220
Qe 22934
Ce22e232
B=s22:13
A+922414
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899999

U

]

8
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$534C 00%3 CAD 8 N
85440 0054 STP g U
85540 0055 IBB 8 Xs$3992
856,40 Q056 BUN 8 B
5740 0087 C 1FL 8 S5300s1
5840 0058 sTP 8 v
¢59,40 0059 BUN 8 W

856040 0060 IFL 8 52s00s1

58140~ 0061 BUN'B R -
86220 0062 Q IFL 8 S1900e1
63,0 0063 RUN 8 B
¢8440 0064 > LDR 8 T
06540 0065 STR 8 Ds22
0565640 0065 TFL 8 S4900.1
66740 0067 BUN 8 B
268,40 0068 G SLA 0 1
069,40 0069 LDR 8 N
¢T080 0070 SLT 0 1
8714C 0071 STR 8 N
aT2a0 0072 DFL 8 D#22+1
eT360 0073 IFL 8 S3»00)
27520 0075 W LDR 8 52
876,40 0076 BZR 8 €
eT740 0077 CaD 8 N
«78s°0 0078 sLa 0 8
$79,0 0079 ADD 8 R
880,40 0080 STA 8 N
481,40 0081 CAD 8 F
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¢9940 0099 2 LDB 8 READ
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1640740 ¢107 S LDB B S1

140840 0108 B8 8 J99999
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101940
102049
142140
14220
162340
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900,40,

THE WRITE PROCEDURE

’03.0‘-‘-:: o 6900 REORD .
0040 0100 . ERROR DEFM 100
80140 . 0000 LOCK ¢ .
20240 ° _012%  ZOMT DEFN 125
#0340 0126  ALPHA DEFN 126
#0%s0 0127 BETA DEFN 127
40540 -OI78  GAMMA DEFN 128 -
0840 0129 WIDTH DEFN 129
;,*’OTQQ ‘ 0130 - oF DEFN 130 T
+08,.0 - 0131 DEC - DEFN 131 = . ©
40940 0y3z. REX"N DE?!I' 132 N
J.zo.o,;;fxalsa DELTA DEFN 123 kg_ 2
o220 - 0138 THISM DEFN: 1% :-
%0 0PO0  WRITE CNST oxcaﬁ1uoou
'o18207-  O0C1  STA & FORMT+04 .
1% 0 ' LDB 8 ¥42. S
61500 o, RTF 8 SIGN2e1 -
a26a 0 , CRTF .:101930
011'»& - O 1LDB 8 WRITE
TalBel 4 5TB 8 X1Te04
s¥940. 5  00C © LDR = 9999
62040+ OO 4 LSA . 997557
#2140 " BFR B 14922800
02240 Lb8 100 .
! ‘M‘O" - . 5TP = 0 i v
02640~ 0012 - BFR - 1922401
2540 0013 #1.° STA  NEXTN
0 . 5TB .8 QUTe04
27 LDR - OP
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29 ¢ CAD  THISN -
” CtL  DELTA. o
03140 ' 00‘9 BFR 8 FFe52+86 -
872,40 720020 BFR 8 XX352+67
03340 o021 ‘BFR 8 11452449
s%%e0 . 0022 - BFR-B 55952462
435,40 - 0023 BFR.8 AAs52+41
436,40 o028 BUN:- 8 ERR
83740 C 00X AA LDR. 8 ANINE
43840 . 0026 %A DFL.  WIDTHsGel
#3940 ezt - ..§TP 8 EXITY '
ob0e0 0028 - = BUN & SUBRZ.
o410 0029 - - ' CAD  WIDIH.
282,00 - POSO " BIA & CYCLE™ -
o430 0031 - I EFR 8 D4s22:0¢.
ebio0. 0032 . skt 10
4540 0 0033 . BUN B A~
o o0 r*Gﬂ!‘;, OVTSY LOB 8 WRITE+]
87,0 0035 BOF & ERROR+21
oh8,0 0036 . F'MMT CAD 9999 .
049,00 0037 T IFL 8 FORMT »0A 41
48040 - 0038 BPA 8 O+ |
1510 = QO LDR 8§ NNINE



252407 0OH0 '-~BﬁA‘*,a R+
5340 0041 '~ ¥C . BFA. 8 FORMT»?.‘Z»I%
sS4 40 00A2 © - STP B EXIT1Y
550 0043 -NMINE FA2AB vaﬂyBO«E:UBRZ
%690, . - O0M4 - BFR 8 Fmr.zzow
5Tl 00&S -- SLT. 10
¢58;0. 0046 - UM 8 (=
e59,40 - 0047 BB CAD. Wtﬁfij s
6040 - D048 “ADLZOMT L
s61 ‘0 T 009 ADL  ZovLT o oo
#8240 . 0080 CYCLE CAD gp :
063,0" 0081 .. . BFA B OVTSTQZS!W_ :
sbhe0 0052 - R0 . BFA 8 #+2:33,00.
06540  00%3 .. sUB’8 +0010000000 .
8690 - 005k .$TA  OP ‘
46740 - 0055 - STA  DEC02 .
+6840 . 00867 12 . SRT 2 |
..0940; 0097 . STA  WIDTHs03
¢ 7050 ¢ - 0088 BFA. 8 BBe72+42 -
;71;0;‘_‘ 0059 BFA 8 WHIT2066
oTZtO;f;f". 8060 BFA:8 PPy T245T
¢T3 . TH061 BFA 8 TT»T2963 .
.nso‘,j 0062 BFA B CCs72%43  ©
e 7540 - - 0083 . BFa 8 FORMT&&S;BO
oT640 - 008&: %P CAD' NEXTN
oTTe0. . 0085 <. STA  THISN
oT840, " 0066 . BSA B GBS
e790 . - 0G&T  QUT BUR 9999 .
8040 0068 *R : LDB 8 FORMT
o810 0069 - BPA B:Z4 ucﬂo
88240 OQTQ TELT 3
e8%.0 - ’ ara'a_"s“eam i
.04‘09 - *B SUB 8‘-;+031@ﬂ00000
#8%s0 : BFA: 8 19999423400
N DR - 999%5’3@
RN LDR = qqﬁ
©o STR .B-FORMIJOh
e BUN 8 FORMT -
90 *S STA,.- ?99%33
" : a + ¢ 4 Bv" B’B- .
092407 . D080 - 19999.CAD"~ 9999
49340, 0081 193 “SRT 3 L
P, 79 S Mez sm-*‘fwvm&;s"
099,07 - 0083 . - »-aun 8 FORMT
09640 OOB&: %I CAD NEXTN .
97407 -'-OQSS lIT ;u BSA 99999
o#.0 T onEg . iBuUm 8 A= .
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2091 #C. LDB 8 %42 B
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160840

160940 -
161040

lel1140°

l1a12s0
181340
1ei%a”
101540
161640

1e1Te0
181860 -

119,40
120,40
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162240 -
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(1‘35.0 o
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106240

0 Iaﬁ_,, SR

0122
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0113
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*C
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. 180
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0117
0118

110
123

0119
0120
0121

0123 .
02N
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Q126
0127
0128
0129
01130

HO
MB0

0132
0133
3134

0135
0138

0137
0138
0139

- 0140

0141
NYd” s
0143  #F
0146
0145
0146

0167

0148

0149

0150

BUN
BFA
SPO
ROA
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CNST 21602020202

ol 1s)

e AT

BZA

. aDD
-~ SRT
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SPO
BUN

‘Lb8
- BZA
BFA
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CAR
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cLL
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SRS

LSA
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© suB

BMA
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Fa24 5000019QZOUT
. cAp

- LDR
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- BMA
- DFL
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BZR
LDR
STP
BUN
CAD
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D

DFL

- LDR

BIR
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BZR
DFL
LDR
BUN

8§ C=-

8 A++03+0
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8 19999

8 TY
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8 CYCLE
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3
8 %4032
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8 C~ '
8 110
8 G+ :
8 15191190
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80
GAMMA
ALPHA
ALPHA #04
BETA
THRISN
.10
123
WIDTH..
GAMMA
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20ur

THISN |
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8 EXIT1

8 SUBR]1
GAMMA 900, )

8 F+
BETA
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8 EXIT1
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8 H50

8 12
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WIDTHe8003
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8 H+
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DELTA»00+1
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8 SUBR1



1e43s0°  01m o ADR 8 163
1s@8g0 0152 T - BUN S SUBRJ
1565407 0153 %1 CA®D  THISN

1eb840. ~ O¥% « LDR 8 18
Js6Te0 - 0185 11 SLT 1 .
1s68¢0 0156 - STA ‘taasu‘;
ﬁzsgeag;#; © 0YST  SUBR1 SLT . 1B | -
197040 0‘!58 SUBRZ SRT 8 :
~34T190 - - ‘&259_ o LBC ZOUT o
g § 5 B ﬁIéO S --—' - - SLA.v-—ﬁ ,;;,, -
o8 - - nLa ?cunstuo
0162 o8B 8 EXITIe2e

063 120 LSA. 0s20 -

Oys4 ., ADD =~ 12% B
-018% - STA = 12500 o
0166 TFL  Z0UT»00e2 .
RS 0167"3E1171 BUN 9999 . .
088 =0. DBB 8 IsOcv'

0169 151 SLa& 51 ,
©. 0170 . DBB B:G=sl = .
0171 ~ XX CLR " 7557 &
.01T2 18 _ SRT 8 e s
0173 CFA 8 +50308% .
. 0174 STR  THISN

E arTs BCL 8 D+
‘0176 *E  STA 8 TEMPsO&4 .
ie. 0177 - DFL 8 TEMPs04&949 -
© 0178 . LDB 8 TEMP

0179 CAD oOp

0180 SRT & o
0181 . STR 8 B+sh2 .
0182 . CAD 8 ‘TEMP

- 0183 TEMP CLR 9999

‘0184 =B IBB 8 MAJOR0000
0185 %D LSA 0e7557

0186 : SuUB a8 450

0187 . STA  DELTAL02
0188 ' CFR - OP»02

0189 BCE 8 #43

0190  *F CAD '8 450

0191 BUN 8 E~

0192 CAD 8 151

0193 STA  THISNell
0194 BUN 8 E~

0195 FF  DFL- w:ﬁrn.oava
0196 BRP 8 As

0197 BUN 8 ERR1

" 0198 CAD 8 45000000000
0199 2A BZA 8 *=} ‘
0200 CLR 7557

0201 . STA 8 HOe22

0202 SRT 8

0203 STR  THISN

0204 : SRS 10

0205 ADD  OF

0206 EXT 8 I51
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