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/FIVETRAN NPERATING SYSTEM SEMI-INTERPRETIVE LANGUAGE
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/SHEET 2
/PAGE @0



2001
700
4572
6164
5002

/SHEET

3

8/11/67 20:25.43

/INTERRUPT AnD ZERO TRAP

#1

NGP
JMS
Al64
JMP

I .

# GOOF

-2

PAGE 3



2710
pril
P712
8313
Bn14
@715
ae16
ee17

020
pe21
pa22
p023
pr24
8725
pm26
28727

0732
231
gr32
pB33
734
B35
736
Re37

2210
2225
0e26
2027
003ad
2231
geav
2000
2000

2026

3277
87506
1756
1164
3775
200¢@

2000
2002

pA3e

3375
8777
1777
1177
7576
gR2d
oo
g0y

8/11/67 20:25,49 PAGE 4

/SHEET 4

/IMPORTANT REGISTERS

*13

STX, 25 /OPERAND STACK POINTER

ISTK, 26 /INDEX STACK POINTER

CSTK, 27 /COUNTER STACK POINTER

DSTK, 30 /D0 TERMINATION STACK POINTER
ILC, 31 /INSTRUCTION LOCATION COUNTER
TEMA, @

TEMB, [}

#22

/LOWEST (INITIAL) STACKS
FSTK, STAK-1

FIST, L ISTA-1

FCST, CSTA-1

FDST, DSTA-1

FILC, . PSTART-1

X [} /VARIABLE STORAGE FOR FUNCTIONS
[}
]

#32

/HIGHEST STAKS
LSTK, STAKL. =3

ISTAL-1
CSTAL-1
. NSTAL-1
LILC,  7577-1
METL, @ /TEMPORARY STORAGE FOR FUNCTIONS
7
4



g4y
@741
G642
g+43
Brad
945
pras
pr47

. Ra5n

251
21352
253
2754
nrss
7Zas5Aa
nns7
peen
nrel
nrE62
BE6s
2164

0766
2267
P70
Pv71
ge72
Be73
074
p*75
2776
9r77

2040
ooge:
BB
peow
oy
gage
oapy
aoen
@6
nDaAaa
Az
gapu
BaBG
pagn
VARG
aaga
2200
2215
AN
@ne?
7775
7776

5 7762

7522
1777
vepe
7700
7603
600
2053
9212
7566
7402

/SHEET 5
/MANY PA

#4737

X1,
H1i,
L1,
X2,
H2,
L2
10AD,
BUFPNT,
WOCNT,
HILOP,
HILOR,
MODE,
XTRN,
STAG,
INTR,
MMFF,
CRZ,
PTH,
PTW,
MTH,
MTW,
M16,
MPER,
R12,
MODT,
LT6,

-LT5,

LT2,
C53%,
CHLF,
CMLF,
Fag,
Lag,

8/11/67 20:25,56 PAGE 5

GE CONSTANTS

A

@

3}

4]

@

G

@

0 .

@ /-1 IMPLIES HISPEED PUNCH, @ IMPLIES 33
@ /=1 IMPLIES HISPEED READ, @ IMPLIES 33
@ /=1 IMPLIES READ, © IMPLIES WRITE

@ /=1 IMPLIES INTEGER, @ IMPLIES FLOAT

4 /-1 IMPLIES FINAL LOOK, @ IMPLIES NORMAL
@ /-1 IMPLIES INTEGER, @ IMPLIES FLOAT

4 /-1 IMPLIES DECTAPE, @ IMPLIES PAPER TAPES
215 '

3

2

2-3

A=2

a=16

B=256

1777

A=7200

7700

7600

6000

53 i

212 /CHARACTER LF

A=212 /MINUS CHARACTER LF

HLT



pLae
0171
21922
91¢3
@124
9105
g1gé
0137
g110
2111
@112
P113
P114
p115
plié
2117
P12
p121
p122
P123
0124
125
R126
0127
0130
2131
@132
2133
2134
2135
$136
0137
2140
0141
8142
%143
@144
2145
2144
#1147
Z1592

2104

gaes
3147
3132

2247

1153
5171
3271
2717
1532
2476
2400
2600
1033
1200
1157
5311
2636
1600
5366
3640
120¢
1400
9564
1154
3744
2517
2403
1850
1500
1155
8733
g720
1105
2707
2660
1135
1065
1161
2037
2247
1727

/SHEET 6

8/11/67 28:26,1

/INDIRECT REFERENCE TABLE

#1020

INTI,
ovirl,
GoaF,
ALN,
BEXI,
RREADI,
BTYPEIL,
CHEK,
ICHR,
0p1Il,
DvD3,
MPY,
DPS,
0PV,
DPNT,
DTJI,
ETTI,
FNKT,
F1X0KI,
FoMI,
Fovl,
FXPl,
GRINDI,
HICI,
1081,
1011,
IMP1,
INSIT,
IXCI,
LWCI,
NEG1,
NEG,
MIRI,
MP21,
MP41,
MSN,
MI1@,
MTOIL,
MULT,
NOR,
oTClI,

INT
ovL
ERRR
ALGN
BEXP
RREAD
BTYPE
CHK
CHR
noD1
DDVD
DMUL
DPCS
DPCV
DPN
DTJ
ETT
FINK
FIX0K
FOMT
FONK
FXP
GRIND
HIC
108
101
IMP
INS
IXCH
LWC .
MIN1
MINS
MTRL
MP2
MP 4
MSGN
MT10
MIDG
MUS
NURM
OTCH

PAGE 6



2151
Z152
2153
7154
3155
9156

8157

B16¢
2161
ple?
2163
G164
2165
2166
n1e7
2170
2171
7172
6173
2174
9175
2176
0177

1723
1724
1517
3777
2372
3264
2350
1156
0666
a797
3200
1715
4102
2621
2332
5303
5270
2000
0612
#645

2606 .

3600
2763

Lo,

8/11/67 20:26,8

/SHEET 7
/MORE INDIRECT REFERENCES
0TI,  nT0G
0TEL,  OTEN
OUTL,  auT
BEGl,  PSTART1
QREADL, NAREAN
ATYPEL, QTYPE
SN, SCND
SGNI,  SGN
SWe, SWAP
SWP1,  SWAl
10T, TARL
TENI,  TEN
TITL,  TIT
TVAL,  TVA
UND, UNOR
WMMF1,  WMMF
WMMXT,  WMMX
Fad, XADD
XET) XETT
XPY, XPND
XTV, XTVA
XXCl,  XXC
XXJI,  xxJ

PAGE 7



2210

7SHEET 8
/PAGE 42

#2209

B8/11/67 28:26.26

PAGE 8



@2aa
@21
@272
B2&3
@24
p2n%
@276
0277
219
pr11
P12
n213

p214 "’

0215
n216
0217
pz29
0221
0222

0223
p224
7225
B224
p227
0237
2231
2232
n?33
0234
p235
7236

" 8237

@240
prai
0242
0243

0244 .

pr4av

noa6
2p47
PEEY:
2741
5952
n2%73
2254
B255
0256
2257
@2 A b
2761

/SHEET 9

8/11/67 20:26.26 PAGE 9

/FOSSIL LUADFR

BEG, CLA
JMP

NCA

JMS

LGOP, JMS
SEL

JMP

SPA

JMP

JMS

DCA

JMP

ORG» JMS
: ‘CMA
CMA

DCA

JMP

PSEU, SMA
JMP

RTL
SZL
JMP
FWo, JMS
SZL

JMP

JMS
DCA
JMS
JMS
LUPY, DCA
TAD
DCaA
TAD
DCA
TAD
SNa
JMP
JMP

PHOS, SPA
JMP
JMS
CLL
RTL
RTL
DCA
JMS
TAD
CMA
TAD
HLT

SKP
RTRY
CKSM
10REG
LEAD

PSEU

NRG

MAKE
[ 2 TEMC
L.OOP
MAKE
1AC

7 TEMC
LOOP

LTS

PHOS
LEAD

LOOP+1
MAKE

REAL

LEAD
MAKE
TEM1
1 TEM1
TEMB
REAL
1 TEM1
TEM@

FWD
LUPY

IGN
RED
RTL

TEM1
RED
TEM1
1AC
CKSM

/START OF LOADER
/START 0OF EXECUTION
/CHECKSUM=¢

/SELECT 1/0 DEVICE BY SWITCHES
/READ FIRST 8 BIT LINE

/BIT 1 (LEFT MOST)

/e
/BIT 2
/e

/MUST BE DATA, ASSEMBLE IT
/STORE IT

/TRY AGAIN
/NEW ORIGIN, ASSEMBLE IT
/SUBTRACT ONE
/oo
/RESET STORAGE POINTER
/BACK FQOR MORE
/BIT 2
/288=-277, IGNORE 1T

/LOOK AT NEXT TWO BITS
/BIT 3

/FORWARD. REFERENCE TABLE
/BIT 1
/END OF TABLE

/ASSEMBLE WORD ...

/AS TRUE ADDRESS

/ASSEMBLE WORD...

/AS START OF CHAIN

/TEM1=CURRENT CHAIN ADDR,
/CONTENTS OF CHAIN...

/SAVED, .,

/AND REPLACED BY ...
/REAL ADDRESS

/MORE WQRDS TO CHAIN?

/NO, GO READ TAPE
/YES, KEEP CHAINING

/BIT 4
/368-377, START OF LINE DEBUG
/CHECKSUM, READ FIRST HALF...
/AND ROTATE IT LEFT 6 BITS
/oo
/e
: /o

/READ SECOND HALF

/COMBINE WITH FIRST HALF

/COMPARE IT WITH CALCULATED CHECKSUM

/CORRECT READ GIVES ZERO. IN AC



8/11/67 28:27.26 PAGE 9-~1

0262 5336 JMP RTRY /GO START EXECUTION



@374
@305
n3nA
p3In7
g3
2311
312
B33

n314
2315
S 7316
0317
n3212
2321

2322
0323
7324
2325
nz2h
w327

#3330
0331
0332
#8333
N334
7335

7204
1065
3331
4304
2331
5266
5204

7220
1333
7741
133@
3338
5204

[
1333
4735
57912

2200
4300
3333
1333
133k
3337
1333
5704

Goa0
4304
7106
7806
70404
5714

naARY
7104
3337
43u4
1332

5722

AAAR
naGH

Ry

ARG
nagy
1556

/SHEET 1@
/MORE LOUADER

IGN, CLA
TAD 7 M16
DCA TEMHM
JMS READ
[SZ TEMY
JMP -2
JMP | 0DOP

LTS, CLA :
TAD TEMZ2
CMA TAC
TAD CKSM
DCA CKSM
JMP LLOOP

RED, @
TAD TEM2
JMS 1 RPGI
" JMP | RED

READ, a

JMS RED
DCA TEMZ
TAD TEMZ2
TAD CKSM
NCA CKSM
TAD TEM2
JMP 1 READ

LEAD, [}
: JMS READ

CLL RTL

RTL

RAL

JMP 1 LEAD

MAKE, @
CLL RAL
DCA TEM1
JMS READ
TAD TEM1
JMP 1 MAKE

CKSM,

[
TEM@, 4
TEML, 4
TEM2, 14
REAL, [

R

RPGI, PGIN

B/711/767 20:27.26 PAGE 10

/0N-LINE DEBUG
/IGNORE NEXT 14 LINES...
/BUT INCLUDE THEM IN CHECKSUM
/o
/o
AR
/RETURN FOR MORE

/LEADER-TRAILER IGNORED

/SUBTRACT IT FROM CHECKSUM
/o

/RETURN FOR MORE

/PUT SOMETHING IN AC...
/AND GO READ A LINE
/RETURN

/READ A LINE

/SAVE IT

/s

/ADD IT TO CHECKSUM
/s

/PLACE IT IN AC

/RETURN

/READ A LINE
/ROTATE 5 BITS LEFT
/LEAVING BIT 1 IN LINK
AR
/RETURN

/ASSEMBLE A 12 BIT WORD...
/USING SIX BITS FROM LEAD...
/AS .LEFT M0OST SIX AND NEXT...
/LINE AS RIGHTMOST

/RETURN

/CALCULATED CHECKSUM
/TEMPORARY

/TEMPORARY

/LAST CHARACTER READ
/TRUE ADDR FOR FWD, REF.
/ADDR OF READ ROUTINE



2335
8337
2349
B34t
8342
2343
f344
8345
B346
3347
B350
2351
p352
2353
8354

7201
3754
4355
1a2¢
3212
1021
3011
1223
3013
1822
3812
1024
3014
5500
7577

8/11/67 28:28.13 PAGE 11

/SHEET 11
JINITIALIZATION

RTRY,

LOCONE »

CLA TAC

DCA 1 LOCONE
JMS 10BEG
TAD #Z FSTK
DCA 2z STK
TAD # FIST
NCA 7z ISTK
TAD # FDST
DCA Z DSTK
TAD # FCST
DCA 2 CSTK
TAD # FILC
DCA # ILC
JMP 1 Z INTI
7577

/STORE ONE IN HIGHEST LOC.
fean )

/SELECT 1/0 GEAR FROM SWITCHES
/SET STACKS TO INITIAL...
/VALUES

/BEGIN EXECUTION



0355
B354
p357
n3e6m
D361
2362
P363
2364
0365
P36¢
D367
0371
A371
@372
3373
n374
0375
@376
2377

BAg
6032
6446
65126
7644
7708
1263
1073
3554
7624
7086
7714
7140
3451
7630
7440
3052
5755
7402

/SHEET 12
/10 SELECTION

163EG,

Faz2,
Lez,

A

KCC
TLS
PLS
CLA
SMA
TAD
TAD
DCA
CLA
RTL
SPA
CMA
NCA
SZL
CMA
DCA
JMP
HLT

8/11/67 20:28.38 PAGE 12

NSR

cLA

1GN

7 LT2

I # BEGI
NnSR

CLA

7z HILOP
CLA

7 HILOR
I T0BEG

/33 READER (AND CLEAR AC)
/33 PRINTER-PUNCH
/HISPEED PUNCH

/LO0OK AT SWITCHES

/BIT @

/0FF=5200

/0N=6000

/STARTING ADDR oF USER PGy
/LOOK AT SWITCHES

/e

/BIT 2=PUNCH

/ON=HISPEED

ARE

/B1T 1=READER

/ON=HISPEED

/ven



0400

/SHEET 13
/PAGE 04
*400

8/11/67 26:28,53

PAGE 13



2400

p401
0402
8403
@404
#3495
p406
P47
7410
p4a11
@412
0413
0414
9415
#2416
0417
2429
p421
2422

6423

9424
#425
9426
P47
2430

2431

ga3?2
pa33
9434

. B435

2436
0437
Pa4n
gasy
na4?
p443
pasa
7448
Ra4nh
¢a47
nasa
pasy
Pas?
0453

7402

7200
1414
3360
4507
1360
7500
5274
7006
7430
5254
7200
3357
1364
7012
7719
5331
1414
7423
Zne7
74283
1973
1357
3361
1360
7104
7006
7709
5316
1416
7420
5346
1463
3019
11673
336
1914
3915
1415
3761
2361
2356
5245
5271

/SHEET 14

8/11/67 2p:28,53 PAGE 14

/FOSSIL STACK MANIPULATION

PAWS, HLT

NOOP,

INT, cLa
TAD

IMP, DCA
JMS
TAD
SMA
JMP
RTL
SZL
JMFP
CLA

IRET, DCA

RTR
SPA
JMP
TAD
SNL
AND
SNL
TAD
" TAD
DCA
TAD
CcLL
RTL
SMA
JMP
TAD
SNL
JMP
TAD
DCA
TAD
DCA
TAD
NnCA
LUR, TAD
NCA
187
ISz
JMP
JMP

1 # ILC
INST
I # CHEK
INST

NREF

/PAUSE COMMAND

/LOOK AT NEXT COMMAND
/e
/SAVE 1T
/CHECK STACK LIMITS
/WHAT KIND OF INST?
/MEMORY REFERENCE
/NON~MEMORY REFERENCE
/LOOK AT BITS @ AND 1
/BIT 0
/GO GET INDEX
/NON=INDEXED INSTRUCTION
/STORE VALUE OF INCREMENT
/LOOK AT BITS 18 AND- 11

/NORMAL STORE

/INDEX STACK

/GET MEMORY LOC

/BIT 12-SKIP RELOCATION
/RELOCATION PART 1
/SKIP PART 2
/RELOCATION PART 2

/ADD INCREMENT

/COMPLETED MEMORY ADDRESS

/LO0OK AT BITS 2 AND 3
ARE :
/o

/BIT 3

/STORE
/BIT 2

/FLOATING STORE
/STACK LEVEL DECREASED BY 3
/SET CNT FOR 3 WORDS

/USE AUTO-INDEX TEMA
/TO PICK UP FROM STACK
/TRANSFER FROM STACK
/70 ADDR

/INCREMENT ADDR

'~ /CHECK LOOP COUNTER

/MORE
/DONE, GO DO NEXT INST.



2454
9455
0456
p457
2460
9461
2462
2463
2464
2465
bacs
0467
2470
0471
9472
2473

751¢
7108
7242
1911
3a11
1011
3015
7240
1415
74332
5214
3815
1p15
7004
1015
5214

B/711/767 20:29.31

/SHEET 15
/INDEX CALCULATION

IND, SPA
CLL
CLA CMA
TAD Z ISTK
DCA 7 ISTK
TAD # ISTK
NCA 7 TEMA
CLA CMA
TAD I 2 TEMA
S2ZL
JMP IRET
NCA 7 TEMA
TAD # TEMA
RAL
TAD 7 TEMA
JMP IRET

/FIXED OR FLOATING
/LINK WAS ON

/=1 TO AC
/DECREASE POINTER

/MOVE POINTER TO ...
/AUTO=INDEX

/=1 TO AC..,

/GIVING INDEX -1

/1F FIXED, RETURN

Jeo
Zrr
/o
ARy
/AND RETURN

PAGE 15

/1F FLOAT, MULTIPLY BY



@474
2475
naye
7477
h50n
0581
2542
7503
25¢4

565

B5¢6
asa7
2511
511
w512
2513
2514
2515

2514
Ps517
@527
9521
0522
8523
73524
ne2s
V526
@527

S 2B30

1363
756y
5765
1362
1163
3361
1761
3361
5761

n746

7641
7046
3910
1318
3715
141%
3761
5241

1761
3410@
7428
5201
2361
1761
3414
2361
1761

3413

5201

8/11/67 20:29.58

/SHEET 14
/NON DATA REFERENCE

NREF,

TuBG,

SFIX,

L0AD,

TAD HIGH
SMA

JMP T TURG
TAD KIE
TAD # 10T
DCA ADDR
TAD 1 AUDR
NCA ADDR
JMP 1 ADDR

UNDF

CMA TAC
CMA

DCA 2 STK
TAD 2 STK
DCA 2z TEMA
TAD 1 Z TEMA
DCA 1 ADDR
JMP O INT

TAD 1 ADDR
DCA 1 Z STK
SNI

JMP INT

I15Z ADDR
TAD 1 ADDR
DCA 1 2 STK
1SZ AODODR
TAD 1 ADDR
DCA I 2 STK
JMP INT

/NON-DATA REFERENCE,

PAGE 16

/IT WITHIN TABLE?

/N0, TOO HIGH

/ADD TARLE BASE ADDRESS

IS...

/GET POCINTER FROM TABLE

2

/AND GO THERE

/e

/INSTRUCTION CODE TOO LARGE

/SUBTRACT ONE
/e

/AND RESET STACK

/MOVE POINTER TO AUTO INDEX

/e
/GET TOP ITEM
/AND STORE 'IT

/GO GET NEXT INST

/L0OAD
/FIRST WORD
/BIT 2

/FIXED, GO GET NEXT INST
/FLOATING LOAD

/SECOND WORD
TN

/THIRD WORD

2
A

/GET NEXT INSTRUCTION



2531
p532
p533
0534
9535
@536
8537

8540

3541
9542
P543
2544
p545

8546
9547
3550
#551
8552
2553
#554
3555

2556
8557
2569
P561
8562
2563

p564
2565
7566
0567
257@
p571
9572
2573
2574
2575

@576
2577

136@
7204
7206

772@

5346
1019
3361
7240
101@
3g1@
1761
3411
5201

1011
3361
7240
1211
3811
1761
3410
5201

2020
2020
022
2320
an63
7715

padn
3377
1060
4553
7404
1879
7614
5601
1377
7402

5764
2087

/SHEET 17

/1NDEX STACK REFERENCE

DEX, TAD
RAL
RTL
SMA
JMP
TAD
nDCA
CLA
TAD
DCA
TAD
DCA
JMP

DEXL, TAD
DCA
CLA
TAD
DCA
TAD
DCA
JMP

CNT, @
INC» [}
INST, a
ADDR, 0
HIE, 6
HIGH, [}

3

/ALL HALTS

GRIND, @
DCA
TAD
JMS
0SR
TAD
SkP
JMP
TAD
HLT

JMP
HANGON,
Lov4,

-63

8/11/67 20:3@.35 PAGE 17

INST

CLA

nEXL

7z STK
ADDR

CMA

7 STK

# STK

1 ADDR

I 2 ISTK
INT

# ISTK
ADDR
CMA

7z ISTK
7 ISTK
I AQDR
] 2 STK
INT

HANGON
7z CR%Z
] 2 OUTI

7 MODT
CLA

1T INT
HANGON

1 GRIND

/STORE QR LOAD?

/STORE ONTO INDEX STACK
/KEEP STACK LOCATION
/SUBTRACT ONE FROM STACK POINTER

/MOVE WORD FROM STACK...
/10 INDEX STACK
/GO BACK FOR MORE

/LOAD FROM INDEX STACK
/ADDRESS OF INDEX DATA
/RESET ISTACK POINTER
/T0 VALUE-1
/luu
/TRANSFER FROM ISTAK...
/TO STACK
/G0 BACK FOR MORE

/COUNTER FOR FLOATING STORE
/VALUE OF INDEX

/INSTRUCTION BEING EXECUTED
/ADDR OF DATA REFERENCE
/LIMIT OF OP TABLE

/=LIMIT OF OP TABLE

/SAVE AC

/0UTPUT A CR=-LF

loen

/SWITCHES=7280 MEANS 0DT...
/IN CORE

/oo

/1F S0, JMP 7200

/1F NOT, RELOAD AC...

/AND HALT

/RETURN TO JMS
/TEMP _FOR AC



pAOD
woiz1
heAp
BEL3

ne74

wens
Genh
Be6a7
neLe
f611

Ra12
7613
@614
ne15
AhR16
w617
2620

pA21
n622
0623
w624
©625
0626
h6z27
P63
p631
We32
#9633
0634
G635

ne3h
VaI7
BA4R
whay
hWhap
“Whesy
nh4a

2609

oA
7340
7004

191y

3N
1014
7081
3049
4212
5600

nape
7349
7004
i41e
3743
4245
5612

22@0
7300
1014
3044
1441
2041
3441
7240
1012
321w
4236
3442
5621

AR @A
7201
1016
344
4256
3445
5636

/SHEET 18
/PAGE @6

#6710

8/11/67 20:31.27 PAGE 18

/ARGUMENT SET=UP

XTVA, @
CLA
RTIL
TAD
DCA
TAD
TAC
DCA
JMS
JMP

XETT, )
CLA
RAL
TAD
CCA
JMS
JMP

. TVA, [
CLA
TAD
NCA
TAD
1S7
DCA
CLA
TAD
DCA
JMS
DCA
JMP

ETT, @
: CLA
TAD
DCA
JMS
DCA
JMP

/FLOATING DOUBLE ARGUMENT

CLL CMA

7 STK
z STK
2z STK

7 X1
XETT
[ XTVA

CLL CMA

# STK
7 X2
XPND

I XETT

cLL

7 STK

7 Hi

[ 7 H1
7z H1

1 72 H1
CMA

7 STK
# STK
ETT

1 2 L1
T TVA

7 STK
7 H2
XPN1

1 # L2
I ETT

/=3 TO AC
/e
/DECREASE STACK POINTER
/‘tn
/POINTER TO FIRST OF 3.,..
/WORDS OF FLOATING NUMBER, ..
/T0 ARG1
/GET OTHER ARGUMENT
/RETURN

/FLOATING SINGLE ARGUMENT
/=2 T0 AC
/e
/STACK POINTER -2=FIRST OF
' /3 WORD OF FLOATING NUMBER
) /SET SECOND AND THIRD POINTERS
/RETURN

/F1XED DOUBLE ARGUMENT

/POINTER 70 FIRST ARGUMENT

/o
/GET FIRST ARGUMENT

/MOVE IT ONE UP ON STACK
e
/SUBTRACT ONE FROM STACK POINTER
Joo : .
/o
/GET OTHER ARGUMENT
/2ERO NEXT WORD
/RETURN

/FIXED SINGLE ARGUMENT

/STACK POINTS TO ONE WORD

lae

/MAKE L1,L2 POINT TO...
/WORDS OF ZERO
/RETURN
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/SHEET 19
/MORE ARGUMENT DIDDLING

0645 QB¢ XPND, ¢ /MAKE ONE ADDR INTO THREE
g646 7201 CLA TAC /H1=X1+1
@647 1040 i TAD 2 X1 /oo
658 3R41 DCA 7 H1 VN
651 1043 TAD 7 X2 /H2=X2+1
652 7091 1AC /oo
653 3344 DCA 2 H2 /s
p654 4256 JMS XPN1 /SEE BELOW
655 5645 JMP T XPND /RETURN
656 0000 XPN1, 2 : /MAKE ONE ARGUMENT INTO TWO
657 7201 CLA TAC /Li=Hi+1
2660 1041 . .TAD 7 Hi /o
p661 3@42 DCA 7-L1 VAR
0662 1044 . TAD 7 H2 JL2=H2+1
663 7001 1AC /oo
664 3IB45 DCA 7 L2 oo
9665 5656 . JUMP 1 XPN1 /RETURN
666 0ROE SWAP, o /REVERSE ARGUMENTS
2667 7208 - CLA /X1=X2
2670 1448 TAD 1 # X1 /X2=X1
671 3306 . DCA SWPT , /oo
672 1443 ‘ TAD 1 Z X2 AR
673 3440 DCA 1 7 X1 /o »
674 1306 TAD SWPT /oo
9675 3443 DCA 1 # X2 /oo
P676. 1442 . TAD 1 2 L1 /L1=L2
2677 3306 DCA SWPT /L2zL1
700 1445 TAD I Z L2 A
0701 3442 DCA 1T 2 L1 oo
p7¢2 1306 TAD SWPT o
0723 3445 . DCA 1 7 L2 VR
704 4307 JMS cWaAl /SEE BELOW
2705 5666 ' JMP | SWAP /RETURN
2726 020C SWAT, 7]
g7¢7 Q0% SWAl, 7 /REVERSE HIGH ORDER MAGNITUDES
gr14 7204 cLA /H1=H2
#711 1441 TAD [ # H1 /H2=H1
712 3306 DCA SWPT /.
0713 1444 TAD | 2 HZ /e
714 3441 nca | # H1 V2N
p715 13p6 TAD SWPT ) /o
9714 344s | nCa [ 7 H2 e
717 5747 JMP 1 SWA1 /RETURN



G724
@721
w722
B723
Q724
p725

w727
B730
@731
8732

2733
p734
@735
073h
D737
P740
7741
%742
2743
h744
©w745

0746
0747
750

0726

aaan
73@0@
1445
7341
3445
1444
7444
7430
7021
3444
57 2

AUB
7309
1442
7041
3442
1441
704G
7436
7001
3441
5733

4582
6163
5504

B/11/67 20:32.58 PAGE 20

/SHEET 27
/NEGATION FO® FOSSIL

MINS, 12

CLA CLL
TAD 1 7 L2
CMA TAC
DCA 1 Z L2
TAD [ # H2
CMA

SZL

TAC

NnCA [ # H2
JMP T MINS

MINL, 6
CLA CLL
TAD 1 7 L1
CMA TAC
DCA 1 Z L1
TAD 1 2 H1
CMA
SZL
TAC
DCA T 7 H1
JMP T MINZ
/UNDEF INED 0P CODE
UNDF,  JUMS 1 7 GOOF
6163
JMP 1 2 INTI

/NEGATE THE SECOND ARGUMENT
/NEGATE L2 FIRST

/AR

AR

/oo

/NEGATE H2

VAR

/ADD L2 CARRY IF [T OCCURRED
JARE)

/e

/RETURN

/NEGATE THE FIRST ARGUMENT
/NEGATE L1 FIRST

YR :

/e

Jon

/NEGATE H1

VA

/ADD L1 CARRY IF IT OCCURRED
/o

AR

/RETURN

/CALL ERROR ROUTINE
/TILT NUMBER 13
/D0 NEXT INSTRUCTION



8751
2752
2753
0754
g755

. B8756

8757
8760
B761
0762
2763
9764
8765
0766
2767
67792
2771
2772
@773
8774
@775
0776
@777

025
pRos
2205
8a05
00205
p2@5
poas
0Rg5
poB5
poB5
085
pABS5
poes
pee5
2005
pe05
peBS5
p205
pARs
2205
pa0s
peps
aRes

/SHEET 21

/INDEX STACK

8/11/67 20:33,27

/25(0CTAL) LOCATIONS

ISTA,

LSTAL,
L@6,

(RO RGEG RGO EGRCGEGEG RV RV RIS RSV RV S B RS IV IS IRV RS )

PAGE 21



1009

/SHEET 22
/PAGE 10

«1200

8/11/67 20:33,35

PAGE 22



17¢9
1221
17eg2
1923
1204
1095
12086

‘1687

1010
1211
1212
1013
1214
1015
1016
1417
1229
1221
1¢22
1723
1724

'1A25

1226
1227
1030
1631
1732

1233
1434
1235
1736
1937
1240
1€41
1742
1743
1744
1745
17454

1747
1450
1751
1752
1753
1754
1755
1754

1757

4

guo¢
7240
3664
3354
3355
3356
3357
3362

4534

1066
7450
5600
7001
7450
5231
1062
7450
5233
1264
7599
521d
1263
7519
521@
5234
7242
3356

4534
7200
1514
1262
7457
5201
1261
7503
560
1263
7518

563

3361
5254
ne7e

7467

5233
2362
2357
4265
5233

/SHEET 23

8711767 28:33,43 PAGE 23

/FLOATING POINT 1-0

APCV, a
CLA
DCA
DCA
DCA
NCA
NCA
DCaA

AGAN, JMS
TAD
SNg
JMP
1AC
SNA
JMP
TAD
SNA
JMP
TAD
SMA
JMP
TAD
SPA
JMP
JMP

FMINUS, CLA
DCA

DPCS, UMS

CLA
TAD
TAD
SNA
JMP
TAD
SMA
JMp
TAD
SPA
JMP

neca
INS, JMP
AND
SEA
JMP
152
1S7
JMS
JMP

CMA
I PRSWI
HIC
ILWC
SGN
NPN

"NUMI

[ 2 IXCI
7 MPER

1 DPCV
FMINUS
Z PTW

NPCS
MNINE

AGAN
MNPO

AGAN
NPCS+1
CMA
SGN

I 2 IXCI

1 z ICHR
MRUB

NPCV+1
MNTN

1 DPCV
“NPO

1 NDPCV
MING

2 LTS
NPCS
NUMI
np

4714
nPCS

/DECIMAL INPUT CONVERSION
/NO PERIODS SEEN YET
/e
/ZERD EVERYTHING
/e
/"l
/e -
/o
/GET A CHARACTER
/1S 1T A PERIOD?
VA
/YES RETURN
/1S IT A MINUS SIGN?
/!'t
/YES, PROCESS IT
/1S 1T A PLUS SIGN?
oo
/YES, READ MORE
/IS 1T GREATER THAN NINE?
oo
/YES, TRY AGAIN (I.E.,IGNORE
/1S 1T LESS THAN ZERO?
/e
/YES, TRY AGAIN
/NO,MUST BE A DIGIT
/SET SIGN INDICATOR ...
/TO MINUS

/SIGNLE DIGIT INPUT CONVERSION
/GET CHARACTER READ
/v
/1S IT A RUBOUT?
/e
/YES, TRY CURRENT NUMBER AGAIN
/1S 1T A DIGIT?
/e
/NO, END OF CONVERSION
/MAYBE, KEFEP CHECKING
/e
/N0, END OF CONVERSION

/KEEP CIGIT
/TAD HIC OR SKP
/CHECK 1F MORE SPACE
/e '
/NO, IGNORE DIGIT
/YES, INCREASE DIGIT COUNTS
/e :
/ADD IN DIGIT
/TRY FCR MORE

IT)



1162
161
1762
163
1:'.4:'4

7761
2145
7441
ne12
1713

MNINE,
MNIN,
MRUB,
MNRO,
PRSWI»

253=072
$77=272
=377
P72=267
PRSW

8711767 20¥:34,33

PAGE 23-1



1765
1766
1767
127@
1271
1672
1e73
1274
1075
1776
1277
1100
1101
1102
1103
1104

1125
1126
11@7
1112
1111
1112
1113
1114
1115

1116
1117

1120
1121
1122
1123
1124
1125
1126
1127
1139
1131
1132
1133
1134

p0Q2
1355
3364
1354
3363
3360
4395
4305
4320
4305
1361
3364
3363
4320
1360
5665

2000
1355
7104
3355
1354
7004
3354
136¢
7004
3369
5705

e00@
7308
1355
1364
3355
7004
1354
1363
3354
7204
1362

23364

5727

/SHEET 24
/MULTIPLY BY TEN

4T10,

MTRL,

MTAD,

i

TAD
nca
TAD
ncCa
DCA
JMS
JMS
JMS
JMS
TAD
NCA
DCA
JMS
TAD
JMP

[

TAD
CLL
DCA
TAD
RAL
DCA
TAD
RAL
DCA
JMP

@

CLA
TAD
TAD
DCA
RAL
TAD

_TAD

nca
RAL
TAD
nca
JMP

LWC
TWC
HiC
TIC
REM
MTRL
MTRL
MTAD
MTRL
MIDG
THC
TiC
MTAD
REM
1 MT12

LWC
RAL
LLWC
HIC

HIC
REM

REM
U MTRL

CLL
LWC

TWC
LWC

HIC
TiC
HIC

REM
QEM
1 MTAD

8/11/767 20:34,48 PAGE 24

/MULTIPLICATION CONTROL

/SETUP X

/o
/e
/o
/e

/e

.
.
.

/FORM 2X

/74X

/4X+X=5X%

/10X

/LAST DIGIT READ...

/WITH HIGH ORDER 2

/COMBINE WITH SHIFTED RESULT

/OVERFLOW IN AC

/RE

TURN

/MULTIPLY ROTATE LEFT
/LOW ORDER ROTATE

/e
/e

/HIGH ORDER ROTATE

/s
/e

/POSSIBLE REMAINDER

/e
/e

/RETURN

/MULTIPLY ADD
/LOW ORDER ADD

/e
/e
/o

/HIGH ORDER ADD

/e
/..
/e

.

/REMAINDER ADD

/e
/e
/RE

TURN



1135
1134
1137
1147
1141
11472
1143
1144
1145
1146
1147
1154
1151
1152

1153
115¢
1155
1156
1157
1164
1161
1162
1163
1144

Wage
a0
HWrQ
onea
ARG
A
wan
ANQS
NN
ARG

/SHEET 25
/S16N CHECK

MSGN,

BEXP,

HI1C,
LWC»
SGN)
DPN,
REM,

MIDG,

NUMI
TI1C,
TWC»

CLA
TAD
SMa
JMP
TAD
CMA
DCA
TAD
CMA
SZL
IAC
neca
JMP

8/11/67 20:35.42 PAGE 25

anD INVERSION

cLL
6N
cLa
T MSGW
LWC
TAC
LWC
HIC

HIC
1 MSGN

/CHECK SIGN
/COMPLEMENT IF MINUS
/e :

/e

/NO COMPLEMENT

/LOW ORDER COMPLEMENT
/l'-

AR

/HIGH ORDER COMPLEMENT
AR

/ADD CARRY, IF ANY
/v

/i

/RETURN

/BINARY EXPONENT

/HIGH ORDER FRACTION

/LOW ORDER FRACTION .

/SIGN SWITCH

/NUMBER OF DIGITS SINCE LAST
/HIGHEST ORDER TEMPORARY
/DIGIT JUST READ

/NUMBER OF DIGITS SINCE LAST
/HIGH ORDER TEMPORARY

/LOW ORDER TEMPORARY

JMP/JUMS

JMS



1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177

P00 4
Nae 4
0ag4
neg4
004
o004
2004
P00 4
2004
0eg4
poo4

/SHEET 26
/02 SV1ACK

/13(0CTAL)

us
py
>

P AEBADDEDDDLED DT

DSTAL,
L12,

4

8/11/67 28:36.12

LnCATIQNS

PAGE 26



e 8711767 20:36,20 PAGE 27
/SHEET 27
/PAGE 12

12¢» #1200




12¢9
1221

12¢4
12¢5
1206
12¢7
1210
1211
1212
1213
1214
1215
1216
1217
1229

1221
1222
1223
1224
1225
1226
1227
12309

1231
1232
1233
1234
1235
1236
1237
12482
1241
1242
1243
1244

]
7200
1444
771¢

1262

1074
4559
4551
1345
4550
1444
7710
4537
7240
1443
3443
3504

1444
7440

5231

3527
3535
3545
7240
5311

7300
1445
1343
3445
1444
7432
7121
7514
2443
751
7019

3444

/SHEET 28
/FLOATING QUTPUT FOR FOSSIL

FONK,

NZFO,

4]

CLA
TAD
SPA
TAD
TAD
JMS
JMS
TAD
JMS
TAD
SPA
JmMs
CLA
TAD
DCA
DCA

TAD
SZA
JMP
NCA
DCA
DCA
CLA
JMP

CLA
TAD
TAD
nca
TAD
SZL
CcLL
SPA
152
SPA
RAR
nca

8711767 22:36,21 PAGE 28

/0UTPUT SIGN

1 % H2
CLA

7 PTW

2 €532

1 2 0TC]
[ 2 0TOI
CPER

[ 2 0TCI
1 # H2
CLA

[ z NEG
CMA

[ 2 X2

I 2 X2

1 2 BEXI

1 #Z H2

NZFO

1 2 HICI
I 2 LWCI
I 72 MTDI
CMA

FN7

/QUTPUT ZERO
/0UTPUT DECIMAL POINT

/ASSURE POSITIVE NUMBER
/MINUS ONE

/ADJUST TO MAKE RANGE CHECKING EASIER

/NON-ZERO OUTPUT

CLL /ADD FUDGE

T 2 L2
FUDG

I 2 L2
[ 2 H2
1AC

T 7 X2

I Z2 H2



124%
1246
1247
12574
1251
1252
1253
1254
1255
1256
1257
1264
1261
12A2

1263
1264
12A5
1266
1267
12749
1271

1272
1273
1274
1275
1276
1277

1443
7584
5263

1344

778
5272
1164
3040
4574
4546
724w
1504
3504
5245

720
1152
3040
4574
4546
2504
5245

1444
3527
1445
3535
3545
4544

/SHEET

26

8/11/67 20:36.51

/MORE FLOATING QUTPUT

Fnt,

FN3,

TAD
SMa
JMP
TAD
SMa
JMP
TAD
nCa
JMS
JMS
CLA
TAD
DCA
JMP

CLA
TAD
NCA
JMS
JMS
1S2
JMP

TAD
NCA
TAD
DCA
NCA
JMS

I # X2

FN? ZEXPONENT TOO POSITIVE
“0UR

cLA

FN3 /EXPONENT WITHIN RANGE
7 TENT

7 x1

1 2 XPN

1 2 MULT

0TEI

XPN
MULT
BEXI

7 H2
2 HICI
Z L2
72 LWCI
Z MTDI
2 MIRI

PAGE 29
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/SHEET 30
/EVEN MORE FLOATING OUTPUT
1309 7207 Fi4, CLA
1321 4544 JMS [ 7 M119
1392 741 SKP
1323 4327 ' FN4A,  JMS RR
1364 2443 , ' 1S2 1 # X2
1325 5303 JMP FN4A
1306 7450 » SNA
1307 5320 JMP FN6
1316 4551 FN5, JMS 1 # 0TDI
1311 1342 FNT7, TAD M6
1312 3346 NCA -RRT
1313 4544 FN5A,  JMS | Z MI18
1314 4551 JMS 1 2 0TDI
1315 2346 ISZ RRT
1316 5313 “JUMP. FN5A
; 1317 5600 JMP | FONK
j 1320 7240 FN6, CLA CMA
| 1321 3443 : DCA 1 2 X2
1322 7249 CLA CMA
1323  15p4 TAD 1 # BEXI
1324 3504 _ DCA 1 2 BEX!
1325 7240 CLA CMA
1326 5311 JMP FN7
1327 2800 RR, o
1338 7110 CLL PRAR
1331 3346 . " DCA RRT
_ 1332 1527 TAD 1 2 HICI
’ 1333 7010 RAR
1334 3527 DCA | 2 HICI
1335 1535 TAD 1 2 LWCI
1336 7017 RAR
1337 3535 OCA [ 7 LWCI
1347 1346 TAD RRT
1341 5727 JMP 1 RR
1342 7773 M6, 9-5
1343 4005 FUde, 5
1344 9004 FgdR, = 4
1345 4¥54 CpER, 56

=

1346 9B RRT,» (




1347

1350
1351
1352
1353
1354
1355
1356
1357
1360
1361
1362
1363
1364
1365
1364
1367

1371

1371
1372
1373
1374
1375
1375
1377

2902
315
1414
2015
7649
5351
1414
3347
1747
7540
7614
5505
1415
7%41
1747
7507
5501
1414
7041
7047
3347
7244
1747
3714
5507

/SHEET 31

8/711/67 20:37.51 © PAGE 31

/COMPUTED GO TOQ

GAR, A
CGT, neca
TAD
1S7
SEA
JMP
TAD
NCA
TAD
SMA
SKP
JMP
TAD
CMA
TAD
SMA
JMP
TAD
CMA
CMA
DCA
CLA
TAD
NCA
JMP

Li2,

Z TEMA
I 72 ILC
? TEMA
cLa

.=3

r 2z ILC
GAR

I GAR
SZA

CLA

1 72 INTI
7 TEMA
T1AC

T GAR

12 INTI
Z ILC
TAC

GAR

CMA

I GAR

Zz ILC

I 2 INTI

/9 TO AUTO INDEX

/COUNT NUMBER 0OF PQOSSIBLE...
/60 T0S

/e

/e

/SAVE ADDRESS OF VARIABLES
/e

/GET VARIABLE ITSELF

/MINUS OR ZERO, GO TO NEXT INST,
/e :

/e

/NUMBER OF ADDRESSES
/=-NUMBER OF ADDRESSES
/+VARIABLE VALUE

/1S VARIABLE T00 LARGE

/YES, GO TO NEXT VARIABLE
/NO, ADD ILC .
/SUBTRACT ONE MQRE,..

/70 COMPENSATE FOR VARIABLE ADDR
AR

/=1 TO AC

/+ ADDR OF GO TO

/PLACE IN ILC(AUTO-INDEX)
/GO DO INSTRUCTION THERE



1404

/SHEET
/R AGE

#1497

32
14

8/11/67 28:38.36

PAGE 32



1471
1441

1472
14.4

14uh
1477
]al-‘ﬁ
1411
1412
1413
1414
1415
1414
1417
1477
1421
1427
14723
1474
147%
142k
1427
1437
1431
1432
1433
1434
1435
1434
14%7
1447

/SHEET 33
/F1XEY 0HTRUT

anl

LuPP,

JMRT,

A
rLi
SHA
oML
nia
TAD
S#|

*TAD

aMs
TAD
nca
TAD
nca
nca
neca
nea
SKP
DCA
TAD
Jmp
1S#
SMA
Jmp
CLA
TAD
SZA
JMP
TAD
SNA
IS7
SZA
JMS
JMp

B/711/67 20:38.36 PAGE 33

~MA TAC
0P
7 532

7 PTW
1 2 0T71Cl
7 OMTH .
PLUP
STNP
UMPT
SPONT
FZH

nGT

HOP
HDP

nGT

ILUPP
CMA
neT
CLA
NZF XP
pad

SPCNT
CLA

1 2 0TDI
PPILU

/ENTER WITH NUMBER IN AC
/CHECK SIGN
/POSITIVE, DONT COMPLEMENT
/MINUS, COMPLEMENT NUMBER
/AND STORE
/0UTPUT PLUS SIGN If POSITIVE
/BUT MINUS SIGN [F NEGATIVE
/e
VAN
/SET NUMBER OF SUBTRACTIONS
/o
/SET POINTER TO BEGINNING...
/QF MAGIC TABLE
/Z2ERO EVERYTHING
/e
/ZERO DIGIT COUNTER
JOONT. ..
/SAVE DIDDLED VALUE
/LOOK AT REMAINING NUMBER
/ADD MAGIC NUMBER
/INCREMENT DIGIT COUNTER
/OVER?
/NO, HIT ME AGAIN
/YES, SUBTRACT ONE AND,..
/CHECK FOR ZERO
/e
/NON-ZERO, GO QUTPUT
/2ERO, IS IT A LEADING ZERO
AR
/YES, INCREMENT SPACE COUNTER
/1F NON-LEADING, DONT OUTPUT
/OTHERWISE, DO QUTPUT
/GO CHECK IF MORE WORK



1441
1442
1443
1444
1445
1446
1447
1452
1451
1452
1453
1454
1455
1456

1457

14692
1461
1462
1463
1464
1465

1466
1467
1479
1471
1472
1473
1474
1475
1476
1477

1266

744
5246
1272
3266
7240
1272
4551
2223
2271
5217
1274

4551

1270
7040
3270
1267
4553
227
5261
5600

P00A
2244
pAga
eape
pR2B2

1275

AR
623
7634
7766

B/11/67 20:39,36 PAGE 34

/SHEET 34
/2ERQ TO SPACE CONVERSION

NZFXP,

NZDIG,

PPLU,

PZH,

CHSP,
SPCNT,
PLUP,
0GT»
STDP,
HD®,
NCN

TAD PZH
SZA

JMP NZDIG
TAD NGT
DCA PZH
CLA CMA
TAD DGT
JMS 1 7 0TD!
1SZ JMPT
152 PLUP
JMP L UPP-2

TAD HDP
"JMS 1 7 07D{

TAD SPCNT
CMA

DCA SPCNT
TAD CHSP

JMS 1 2 0UTI
1S7 SPCNT
JMP =3

JMP T FXP

5]

CTAD NCN

A
n-1750
A-144
=12

/1S PREVIOUS DIGIT NON-ZERO?

/v

/NO, GO PRINT

/YES, NON-ZERO IT

faen

/PRINT DIGIT

/e

/v
/INCREMENT MAGIC TABLE POINTER
/MORE T0O CONVERT?

/YES, GO TO IT .

/NO, OUTPUT LAST DIGIT

/e

/0UTPUT SPACES, ...

/(MINIMUM OF ONE SPACE)

/e

/o
/e
/MORE TO QUTPUT?
/YES

/NO, RETURN

/LEADING/NON-LEADING

/CHARACTER SPACE

/NO. OF SPACES TO QUTPUT

/NO. OF DIGITS REMAINING
/CURRENT DIGIT

/STARTING VALUE OF TABLE PICKUP
/NUMBER BEING OUTPUT

/MAGIC TABLE...1000

/100

/710



1549
15%1
1522
1583
15¢4
1525
1546
1507
151w
1511
1517
1513
1514
1515
1516

1517
1524
1521
1527
1523
1524
1525

T1526

1527
1539
1531
1547

2000
4356
33372
1452
764
5314
1332
4317
1332
7444
1076

7654

53u1

1332

57¢%

220¢
1476
7450
5717
1475
4333
1331
/654
5323
5717

7563
pned

8/11/67 20:40.23 PAGE 35

/SHEET 3%

/CARRIAGE RETURN LINE FEEU OPERATIONS

IXCH, v
JMS RPPGIN
NCA CHR
TAD # HILOQR
SZA CLA
JMP NTFMR
TAD CHR
JMS nUT

DTFMR,  TAD CHR
SZA
TAD # CMLF
SNA CLA
JMP [ XCH+1
TAD CHR
JMP T TXCH

ouT, 2 /QUTPUT
TAD 7 CMLF
SNA
JMP 1 0OUT
oUTL, TAD 2 CHLF
JMS RPGOUT
TAD CMCR
SNA LA
JMP nUTL
JMP 1 0OUT

CMCR, p-215
CHR,» 7

/GET A CHARACTER
/o

/ECHO IT...

/BUT NOT ON DT
/(DT RETURNS)
/BLANK TAPE
/LINE FEED

/v

/YES, IGNORE IT
/CHARACTER . TO AC

THE AC
/LINE FEED
/v
/YES, IGNORE IT
/NO OUTPUT CHARACTER
/o
/WAS [T CR?
/o
/YES, OUTPUT LF
/N0, RETURN

/MINUS CHARACTER CR
/LAST CHARACTER READ



1533
1534
1535
1536
1537
1549
1541
1542
1543
1544
1545

1546
1547
1550
1551
1552
1553
1554

1555

1556
1557
1568
1561
1562
1563
1564
1565
1566
1567
1579
1571
1572
1573
1574
1575
1574
1577

GAQn
3355
1257
76444
5359
1851
7640
5346
1355
4556
5733

4506
5733
4522
2047
1355
3447
5717

goue

00002
3272
1857
7640
5373
1052
7640@
5371
1272
4555
5756
45015
5756
45272
2047
1447
3332
5314

/SHEET 36

/1/0 DECISION AND BRANCH

RPGOUT, 2
NCA
TAD
SZA
JMP
TAD
SZA
JMP
TAD
JMS
JMP

RPGHO,  JUMS
- JMP

RPGMO,  JMS
: 1S2
TAD

DCA

JMP

RPGTEM, @

RPGIN, 4]
NCA
TAD
SZA
JMP
TAD
SZA
JMP
TAD
JMS
JMP
RPGHI, JMS
JMP
RPGMI,  UMS
[S7
TAD
DCA
JMp
L14l

8/11/67 20:40,58 PAGE 36

RPGTEM

Z MMFF

CLA

RPGMO

Z HILOP
CLA

RPGHO
RPGTEM

I 2 OTYPE]
I RPGOUT

1 2 BTYPEI
1 RPGOUT
I # FIXOKI
7 RUFPNT
RPGTEM

I # BUFPNT
[ oUT

nGTt

7 MMFF

CLA

RPGMI

7 HILOR
CLA

RPGHI

NGT

I 7 OGREADI
[ RPGIN

I # BREADI
I RPGIN

I # FIXOKI
2 BUFPNT

[ # BUFPNT

/SAVE QUTPUT CHARACTER

/ARE WE OUTPUTTING TO NECTAPE
/e

/YES, DO SO

/0UTPUT OM HISPEED PUNCH?
/e

/YES, DO SO

/N0, USE THE (UGM) 33

/e

/RETURN

/HISPEED PUNCH ROUTINE
/RETURN

/MAKE SPACE FOR DT CHAR,
/o

/PUT IT INTO BUFFER

/oo

JRETURN SKIPPING LF

/CHARACTER STORAGE

/SAVE INPUT CHARACTER

/ARE WE INPUTTING DECTAPE
AR

/YES, DO SO

/INPUT FROM HISPEED READER?
/e

/YES, DO SO

/N0, USE THE 33

/e

/RETURN

/USE HISPEED READER

/RETURN

/MOVE DECTAPE BUFFER POINTER
/e

/GET CHARACTER

/e

/BUT DONT ECHO



160

/SHEET 37
/PAGE 16

#1600

8/11/67 28:41,56

PAGE 37
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/SHEET 38
/FLOATING INPUT KONVERSION FOR FOSSIL

1473 @URD FINK, @
1471 4515 . JMS | 7 DPV /G0 GET INPUT
1612 7207 CLA /WHAT WAS LAST CHARACTER?
1673 151w TAD 1 # ICHR /e
! 1674 1066 TAD # uPER /A PERIOQD?
1675 7640 SZA CLA /e
1676 5215 JMP FK1 /NO, LOOK FURTHER
1627 1313 TAD PRSW /LAST CHARACTER WAS A PERIOD
1618 7650 SNA CLA /WAS IT THE...
1611 5217 JMP FK2 /SECOND PERIOD :
i 1612 3516 DCA 1 Z DPNI /CLEAR DECIMAL COUNTER
| 1613 3313 DCA PRSW /SET PERIOD SWITCH
% 1614 5514 JMP 1 # DPS /G0 LOOK FOR MORE DIGITS
| 1615 1313 FK1, TAD PRSW /NOT A PERIQOD
i 1616 7650 SNA LA /ANY PERIOD SCEN?
1617 1516 FK2, TAND | # DPNI /YES, GET NUMBER OF NECIMAL DIGITS AFTER PERIOD
1629 7041 CM& [AC Jeon
1621 3312 DCA SEXP /IMPLLIED DECIMAL EXPONENT
1622 4543 . JMS 1 Z MSN /CHECK FOR NEGATION
1623 720 FK3, CLA
1624 1314 TAD 27 /yUN=-NORMALIZED EXPONENT
1625 3443 NCA 1T 2 X2 /MOVE TO STACK
1626 1527 TAD 1 # HICI /e
1627 3444 NCA [ # H2 /e
1638 1535 TAD 1 7 LWCI VT
1631 3445 DCA 1 2 L2 VA
1632 4547 JMS | Z NOR /NORMALIZE IT
1633 7289 CLA /LOOK AT BREAK CHARACTER
1634 1510 TAD 1 # ICHR /e
1635 1311 : TAD CHME /1S NEXT CHARACTER AN E?
1636 7447 SZA V2
1637 5252 JMP CVRT /NO, SKIP EXPONENT READ
1640 4515 JMS 1 % NPV /YES, E, CONTINUE CONVERSION
1641 4543 JMS 1 7 MSN /CHECK FOR NEGATION
1642 1527 TAD 1 7 HICI /1S EXPONENT TOO LARGE?
1643 7519 SPA e
1644 7001 1AG /s
1645 7447 QEA RN
1546 5277 JMP FXTU /YES, COMPLAIN
1547 1535 TAD T 7 LwCI /NO, ADD [T TO IMPLIED...
1653 1312 TAD SEXP JEXPONFNT

1651 3312 nca skxpP V2




1452

1653 -

1654
1655
1656
1657
1660
1661
1667
1663
1664
1665
1646

16K7
16742
1A71
1672
1673
1474
1675
1676

1677
1760
171

17% 3
17v 4
1795
1746
17¢7
1719

1711
1712
1713
1714
1715
1716
1717
1724
1721
17722

7201
1317
745

5662 .

7709
5267
1152
3040
4574
4546
2312
5252
5600

1164
3040
4574
4546
7244
1312
3312
5252

4502
6162
7340
7014
3443
14473
3444
724¢
3445
5640

7473
4 A%p]
naApa
wn27
g0 4
247w
1R
777%
314n
3154

/SHEET
/FLOATING

CVRT,

Cv31,

EXTU,

CHME,
SEXP,
PRSW,
c27,
TEN,

OTEN,

B/11/67 20:43,35 PAGE 39

39

CLA

TAD SEXYP
SiNA

JMP 1 FINK
SMA CLA '
JMP VR1
TAD 2 OTEI]
pCA 7 X1
JMS 1 # XPN
JMS T 7 MULT
I1S7 SEXP
JMP VRT
JMP [ FINK

TAD 7 TENI
NCA 72 X1

JMS 1 72 XPN
JMS 1 72 MULT
CLA CMA

TAD SEXP

DCA SEXP

JMP CVRT

JMS | # GOOF
6162
CLA rLL CMA

INPUT ARITHMETIC

/LOOK AT DECIMAL EXPONENT
/oo
/#ERO, CONVERSION DONE
/s
/NEGATIVE, GO DO IT
/POSITIVE, MULTIPLY BY 1/1@
VN
oo
/oo
/INCREMENT EXP AND CHECK IF
©/NO -
/YES. RETURN

/MULTIPLY BY 1@

/e
/e
AR
/DECREMENT EXP
/s
/e

/GO CHECK IF DONE’

/EXPONENT 70O BIG
/ERROR NO,12
/SET TO HIGHEST NUMBER,,..

RAR /POSITIVE

DCA 1 2 X2 /e .

TAD 1T # X2 /oo

DCA 1-Z H2 /oo

CLA CMA /e

DCA T % L2 /e

JuP 1 FINK /RETURN

=305 /CHARACTER E

4 /DECIMAL EXPONENT
4 /PERIOD SWITCH

27 /IMPLIED EXPONENT
4 /TEN (FLOATING POINT)
2409

4 .

7775 /ONE=TENTH (FLOATING POINT)
3146

3150

DONE



17253
1724
1725
1724

1727
1738
1731
1732
1733
1734
1735
1736
1737
1748
1741

1742
1743
1744
1745
1746
1747

1758
1751
1752

1753
1754

1755
1756

AR
1344
4553
5727%

aeoy
8347
3342
13472
8343
7650
1344
1345
1342
4553
5727

oapa
anay
9100
g2na
geew
8077

4520
4537
5500

4573
5351

Aepe
puya

/SHEET
/D1GLY

2TIG,

OTCH,

0TM,
C42,
C124,
C224,
c260,
R6,

46

AND CHARACTER

7
TAD
JMS
JMP

@

AND
DCaA
TAD
AND
SNA
TAD
TAD
TAD
JMS
JMP

4
40
10d
26
26¢

77

8/11/67 20:44,8 PAGE 47

0260
I 72 0UTl
1 NTDG

R6

NTM

nTM

rn4e

CLA

cino
c200

nTM

[ 2 DUTI
I OTCH

/NEGATION 0P CnDES

CONJ,

CONG,

/COMMON
FLAG,
DvARl

JMS
JMS
JMP

JMS
JMP

INTERP,

@

14

1 2 ETTI
I # NEG
1 # INTI

I 2 XET
CONJ+1

QUTPUT

/CONSTRUCT ASCII DIGIT
/AND QUTPUT IT,
/RETURN

/CONSTRUCT ASCI! CHARACTER
/FROM SIXBIT CHARACTER

AR
/e
/e
/o
/o
/e
/0UTPUT IT
/RETURN

/TEMP FOR OTCH

/RIGHTMOST 6 BITS

/FIXED NEGATION

/FLOATING NEGATION

STORAGE



1757
17n1
17R72
17R%
17nd
1765
17AA
1767
1774
1771
1772
177%
1774
1775
177A
1777

LYK

[PR)

“iry3
FAd/N]
neins
KR
bas
anp3
Phes
AN
[N
anns
A7
wavs
wens
negs

/QHEET

41

8/11/67 28:44,45

/CAUNTER STACK

/27 (UCTAL)

STA,

CSTaL
L1é,

3

ILOCATIONS

PAGE 41
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/SHEET 47
/PAGE 20

#2200

B/11/67 20:44.56

PAGE 42
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/SHEET 43
/FLOATING LRITHMETIC FOR FOSSIL
pLA 4575 XAJD, JMS 1 7 XTV /FLOATING ADD
2 1 1441 TAD. | 2 H1 /1S ARG1 ZERD?
2002 Thbu SNA LA /e
7008 Shiiii AMP F O INT /YES, ARG2 IS ANSWER
4 1444 TAD I 2 H2 /1S ARGZ #ERO?

765 ) SNA CLA /e

5224 JMP YAZ /YES, ARG1 IS ANSWER

4567 JMS Tz UNO " /NO, MNVE BOTH ARGS RIGHT 1 RIT
2: 45453 JMS 1 72 ALN /SHIFT ARGUMENTS
2 5P272 JMP AFIN /ALIGNMENT . NOT POSSIRLE
2 730 CLA L /ADD | Ow ORDER PARTS
2" 1442 TAD 1 Z L1 VAR
2 1445 TAD T 2 L2 /v
2 3445 nca 1 z L2 /v
z- 7004 . . RAL /SHIFT CARRY BIT
2 1441 TAD 1 #2 Hi /ADD HIGH ORDER PARTS
27 1444 TAD 1 2 H2 /e
2721 3444 Dca | 2 H2 e
2.22 4547 AFIN, JMS 1 # NOR /RE-NORMALIZE
2°2% 5504w JMP T 2 INTI /NEXT INSTRUCTION
2024 4%p1 XAZ, JMS T 72 SWP /SWAP ARGUMENTS
22%  Bhpi JMP ] Z INTI /NEXT INSTRUCTION
2626 4575 XSuUB, JMS ] Z XTV /FLOATING SUBTRACT NORMAL
2727 4537 JMS 1 7 NEG /NEGATE ARGUMENT, ..
2756 5201 JMP YAND+1 /AND ADD

2731 4575 XRSU, JMS 1 Z XTV /FLOATING SUBTRACT REVERSED
2732 4561 JMS 1 # SWP /SWAP ARGUMENTS
2033 5227 i JMP ¥SUB+1 /GO NEGATE AND ADD



i
i
|
i

NN N
FRTN

4575
4237
550¢

pape
720C
1440
1443
7001
3443
4513
4547
5637

4575
4557
7289
1441
7650
52749
1440
7041
1443
3443
4512
2511
741@
4537
4547
5590
45@2
6161
7340
721
3443
1443
3444
724
3445
552

a575
4561
5251

8/11/67 28:46.5 PAGE 44

/SHEET 44

JFLOATING MUl TIPLY AND DIVIDE
XML, UMS [ 7 XTV /FLOATING MULTIPLY
MG MUS /MULTIPLY ROUTINE ENTRY
JMP [ Z INTI /NEXT INSTRUCTION
MU, 2
CLA
TAD 1 % X1 /ADD EXPONENTS
TAD 1 # X2 S e
TAC /PLUS ONE
DCA 1 Z X2 lous
JMS 1 Z MPY /JMULTIPLY FRACTIONS
JMS T # NOR /NORMAL 12E
JMP 1 MUS /RETURN
XDIV,  JUMS [ Z XTV /FLOATING DIVIDE NORMAL
JMS [ # SND /UN=-NORMALIZE SECOND ARGUMENT
cLA /1S DIVISOR ZER0?
TAD 1 7 HL Joes
SNA CLA /s
JMP ZERR : /YES, ERROR
0K, TAD 1 7 X1 /NO, SUBTRACT EXPONENT
ClIA Jaas
TAD 1 7 X2 soo
DCA I 2 X2 Je
JMS 1z DVD /DIVIDE FRACTIONS
1Sz 1 # DDII /SHOULD SIGN BE MINUS
Skp - /ND
JMS 1 7 NEG /YES, MAKE IT SO
JMS 1 2 NOR /RE=NORMAL I 2E
JMP 1 2 INTI /NEXT INSTRUCTION
ZERR,  JMS [ Z GOOF /CALL ERROR ROUTINE
6161 /ERROR NO.11
CLA CLL CMA /SET T0O HIGHEST ANSWER
RAR /e
NCA 1 7 X2 /e
TAD 1 2 X2 leen
NCA 1 2 H2 YA
CLA MA /oo
ncA ' % 2 leo
JMP | 7 INTI /NEXT INSTRUCTION
XRIV,  JMS | Z X[V /FLOATIN DIVIDE REVERSED
JMS 1 # SWP /SWAP ARGUMENTS

JMP Y IV+1 /G0 DIVIDE



Q566

7247
1444
7741
5514

4566
4hp?
5314

4560
4518
73t
1445
7004
3445
1444
7784
729
1445
721
3444
550

/SHEE ]

45

8/11/67 26:47 .6 PAGE 45

JFIXED POLINMT OPERATIONS FOR FOSSIL

ADD,

ADDS,

SUR,

RSUB,

MUL5 s

JMS 172 TVAL

Cla
TAT
TAN
fgA
JMP

JMS
CLA
TAD
CMA
JMP

JMS
JMS
JMP

JMS
JMS
rLA
TAD
RAL
nca
TAD
RAL
CLA
TAD
RAR
nca
JMP

/F1XED ADD

/e
14 H2 /o
I # HL /SUBTAACTION ENTRY
I # H2 leas
t % INT] /NEXT INSTRUCTION
17 TVAl /FIXED SUBTRACT NORMAL
/NEGATE ARG2
[ # H2 /e
1AC V2N
ADNS /GO ADD
1 # TVAI /FIXED SUBTRACT REVERSED
1 # SWP1 /SWAP ARGUMENTS
SUR+1 /GO NEGATE AND ADD
] 7 TVAIL /FIXED MULTIPLY
1 Z MpY /MULTIpLY USING Lok QRDER ZERQS
nLlL /ANSWER MODULO 2048
I #Le /o
/e
I 72 L2 A
] 7 H2 /BUT WITH CORRECT SIGN
e
/e
12 L2 VR
S
] # H2 VN
I 2 INTI /NEXT INSTRUCTION
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/SHEE1 46
/FIXED DIVIDF FOR FOSSIL

2147 4566 IIVS,  UMS T 7 TVA] /FIXED DIVIDE NORMAL
2141 1441 TAD | 7 Hi /1S DIVISQR ZERQ?
2142 7652 ' SNA CLA VA

2143 5362 JMP FRRD /YES, ERROR
2144 1444 TAD 1z H2 /NO, EXTEND TO TWO WORDS
2145 7104 CLI. PAL S

2146 3445 nea 17 L2 Jen

2147 7430 SZL Jeon

2150 7040 CMA Jeu.

2151 3444 nca 1z H2 leon
2152 4512 JMS 1 Z DVD /DIVIDE

2153 7200 CLA /QUOTIENT TO AC

2154 1444 TAD | 2 H2 Jeon

2155 2511 1SZ 1 % DDII /1S SIGN MINUS?

2156 7410 SKP /NOD

2157 7041 CMA TAC /YES, NEGATE IT

2160 3444 NCA 1 7 H2 S

2161 5580 JMP 1 % INTI /NEXT INSTRUCTION
2162 4582 ERRD, -~ JMS [ Z GOOF /CALL ERROR ROUTINE
2163 6161 6161 /ERROR NO. 11

2164 7342 CLA fLL CMA /HIGHEST ANSWER

2165 7016 RAR Lonn

2166 3444 DCA 1| % H2 Jen

2167 5500 JMP 1 2 INTI /NEXT INSTRUCTION
2170 4566 ROIV,  JMS 1 Z TVAl /FIXED DIVIDE REVERSED
2171 4562 JMS 1 7 SWP1 /SWAP ARGUMENTS

2172 5341 JMP Npv5+1 /GO DyV[DE




2173
2174
2175
2174
2177

7204
1414
764%
5374

55 -

8/11/67 ZLi4r, 17 PAGE 47

/SHEET 47
/FORMAT SKIP
FMT, CLA /SKIP NVER FORMAT
TAD 1 72 ILC /GET NFXT ELEMENT
RZA (LA /1S 1T ZERO?
JMP =2 /NGO, LOOK AGAIM
JMP T 2 INTI /YES, GET NEXT INSTRUCTION

L24,
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220~ #2707




PR A L
2721 734w
277 3246
2273 3245 .
i 22.4 1444
2205 7516
2256 2245
22117 7643
271w 5214
2211 1445
2712 765%
2213 5243
2214 1245
2215 7644
2216 4537
2217 1444
2227 T1¢4
2221 771
2222 5233
27223 1445
2224  71p4
2225 3445
222A 1444
2227 7%p4
223 3444
2231 2246
2232 5217
2733 1246
2234 7041
27235 1443

27235 3443
27237 1245

27400 764§
2741 4537
2247 5500
2043
2744
2745

204k iR

/SHEET

49

8/11/67 20:48.57

PAGE 49

/NORMALIZAT Nk SUBROUTINE

NORM,

EXIT,

EXEF,

SIGN,
AMT,

cLa
nca
neA
TAD
SPA
157
SZA
JMP
TAD
SNA
JMP
TAD
SZA
JMS
TAD
cLL
SPA
JMp
TAD
CLL
nCcaA
TAD
RAL
nea

rLL
amT
SIGN
1 # H2

SIGN
[

44

I 72 L2
LA
FxeEF
SIGN
CLA

1 # NEG
1 # H2

‘RAL

CLA
FXIT
12 L2
RAI
12 L2
1 2 H2

I # H2
AMT

| OP
AMT
1AC
7 X2
1 2 X2
SIGN
CLA

1 # NEG
1 NORM
[ 2 X2
I NORM

/NORMAL [#E ARGUMENT TW0
/2ERO0 FVERYTHING
/e
/s
/LOOK AT HI ORDER
/SET SIGN=€ OR 1
/9 SIG* MEANS POSITIVE
/1S NUMBER=@?
/NO, SKIP LO TEST
/H1=@, CHECK LO
/oo
/NUMBER 1S ZERO, DONE
/NON-ZERO, WAS IT NEGATIVE
/v
/1F SO, MAKE IT POSITIVE
/LOOK AT BIT ONE
e
/1S BIT 1=1
. /YES, GO ADJUST EXPONENT
/NO, SHIFT LEFT

/L0 ORDER SHIFTED

/AND NOW THE HI ORDER
/oan

/oo

/COUNT OF NO, OF SHIFTS
/GO LOOK AGAIN

/HOW MANY SHIFTS?
/SUBTRACT FROM EXPONENT

/WAS INPUT NEGATIVE?

/ean

/YES, NEGATE ANSWER

/RETURN

/2ERO THE EXPONENT

/RETURN

/SIGN OF NUMBER; TEMP FOR ALGN
/NQ. OF SHIFTS
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! /SHEET 57
g /ALIGNMENT FNR FLOATING POINT
: 2247  QORE ALGN, 2 /ALIGN ARGUMENTS
: 2253 7282 cLA /WHICH EXPONENT IS GREATER?
; 2251 1447 TAD 1.7 X1 YA
‘ 2252 7041 ' CMA TAC Ve
: 2253 1443 . TAD 17 X2 /e
| 2254 7452 SNA /ZERO CHECK
: 2255 5329 JMP NONE /NO ALIGNMENT NEEDED
i 2256 3245 NCA SIGN /KEEP IN TEMPORARY
: 2257 1245 TAD SIGN /in
i 2260 7710 SPA LA /POSITIVE MEANS TWO BIGGER
| 2261 5267 JMP TWO /G0 SHIFT TWO RIGHT
i 2262 1041 ONE, TAD 2 H1 /SHIFT ONE RIGHT BY,..
2263 3330 DCA T3 /MOVING IT TO SHIFT REGISTERS
2264 1042 TAD # L1 /an
2265 3331 DCA T4 /oo
2266 5275 JMP ROTH /GO SHIFT
2267 1440 TWd, TAD 1 # X1 /SHIFT TWO RIGHT
2273 3443 DCA | % X2 /FIRST SET X2=X1;
2271 1@44 : TAD 2 H2 : /THEN USE SHIFT REGISTERS
2272 333D DCA T3 /e
2273 1045 TAD # L2 i /oo
2274 3331 NCA T4 /i
2275 1245 BOTH, TAD SIGN /GET EXPONENT DIFFERENCE
2276 7508 SMA /MAKE SURE IT IS NEGATIVE
2277 7041 CMA TAC /oo
2307 3246 DCA AMT /PUT IT IN SHIFT COUNTER
231 1327 TAD T2 /MAKE SURE IT 1S LESS THAN....
2302 1246 TAD &MT /24 BITS
2323 771%@ SPA CLA /e
2304 5323 JMP NOGO /SORRY, TOD MUCH AL IGNMENT NEEDED
2375 7100 XX5 cLL /SHIFT RIGHT
236A 1738 TAD 1 T3 /H1 ORDER
2327 751# SPA /s
2310 7020 CML e
2311 7014 RAR /oa
2312 37349 NCA 1 T3 VRN
2313 1731 TAD 1 T4 . /1.0 ORDER
i 2314  701h RAK : /e
2315 3731 nca 1 74 /s
2316 2246 : ©1SZ AMT /ENUF SHIFTING?
2317 5305 JMP XX5 /NO, LNOP AGAIN
vz 7747 DovE, CLA /YES, RETURN 2,4
2321 2747 [SZ sLGN /o
2322 5h47 JMP 1 ALGAN /e
2323 1245 NO50, TAD <IGN /RETURM LARGER NUMBER IN H2
2224 751 SPA /e
2125 4561 JMS ] 7 SWP VN
7326 5647 JMP T ALGN /RETURN
2327 773 T2, By’ /24 RITS

2¥3 nlEs . TS, i " /SKHIFT REGISTEFR




2331

A

T4,

@

8/11/67 206:51.24

/e

PAGE 58-1



2332
2333
2334
2335
2336
2337
2340
2341
2342
2343
2344
2345
2346
2347

2350
2351
2352
2353
2354
2355
2356
2357
2360
2361
2362
2363
2364

[ RN
734v
1441
7512
7020
7012
3441
1442
701¢@

3442

2440
7000
4350
5732

o000
7380
1444
7517
7029
701y
3444
1445
7016
3445
2443
5750
5750

/SHEET
/ONE-BIT UNORMALIZATION

UNOR,

SCND,

51

[4

CLA
TAD
SPA
CML
RAR
DCA
TAD
RAR
DCA
[S7
NOP
JMS
JMP

@

CcLA
TAD
SPA
CML.
RAR
DCA
TAD
RAR
nca
152
JMP
JMP

cLL
1 # H1

;7 KL
17 L1

1

Z L1
L2

7 X1

SCND
1 UNOR

CLL
I 7 H2

I 2 H2
[ #L2

2 L2
T 2 X2
I SCND
I SCND

B8/11/67 26:51,24 PAGE 51

/UN-NORMALIZE BOTH ARGUMENTS

/SHIFT RIGHT ONE BIT

/HI ORDER

/PRESERVE SIGN

VAT

/e

/e

/L0 ORDER

/o

/e

/ADD ONE TO EXPONENT

/IN CASE OF SKIP BY IS?
/SEE BELOW

/RETURN

/UN-NORMALIZE SECOND ARGUMENT
/SHIFT RIGHT ONE BIT

/H1 ORDER :
/PRESERVE SIGN

/oo

AR

AR

/L0 ORDER

AR

/e

/ADD ONE TO EXPONENT
/RETURN

/RETURN EVEN IF IS# SKIPS



2369
23K6
Z28hn7
2374

2371

z237?
2373
2374
2375
237k
2377

1414
3371
4771
554

ZiG

PAGG
6231
5373
6036
5772
740?

B/11/67 28:51,59

/SHEET 52
/PAUSE AND Gn 10
PGT, TAD T # ILC
NncA pPGTT
JMS T PGTT
JMP ] 7 INTI
PGTT, a
QREAD, 7
KSF
JMP =1
KRB
. JMP 1 QREAD
Fa22, HLT

L22,

PAGE 52

/GET ANDR OF SUBR

/PUT IT IN TEMP
/G0 THERE
/GET NEXT INSTRUCTION

/TEMP FOR JMS

/ASR 33 READ
/WAIT FOR FLAG
VAN

/READ CHARACTER
/RETURN



247

/SHEET
/PAGE

#2402

53
24

8/11/67 2p:52.18

PAGE 53



1%
7207
1%64
3276
3272
3273
1444
770
5214
22756
4537
72N
1441
751
2276
7804
770
4556
7 3%
17274
3275
5247

/SHEET 54

H/ll/é? 28:52.18 PAGE 54

/DIVISION SUKRNUTINE FOR FOSSIL
/DIVIDEND IN ARGUMENT TWO

/DIVISOR IN ARGUMENT
/LEAVES NUNTTENT

/LEAVES SEMATNDER

pDovD, %
CLA
TAD
nca
NcA
nca
TAD
SMA
JMP
1S%
JMS
CLA

DD2, TAD
SPA
1S7
NOP
SMA
JMS

cLA

TAD
NCA
JMP

7 oMT
no1
NUQOH
nnL
[
CLA
nb2
np1
T 7

N

noi
rnLA

rLL
MIF
nvi
np4

N

W

H2

NEG

H1

NEGL

ARGUMENT TwO
IN ARGUMENT NNE

/SET SIGN INDICATOR
/v
/v
/CLEAR QUOTIENT REGISTERS
/e
/GET HI NRDER ARG2
/1S IT NFGATIVE?
/NO, GO LOOK AT ARG1
/YES, INDICATE ITS SIGN...
/AND MAKE IT POSITIVE
/v
/GET HI ORDER ARG2
/1S IT NEGATIVE?
/YES, INDICATE [TS SIGN
/IN CASE ISZ SKIPPED
/1S IT NEGATIVE?
/NO, MAKE IT SO
/SET NUMBER OF BITS
/o
/oen
/GO DIVIDE
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/SHEET 55

/MIRE DIVISInN
247h 1445 ov3, TAD 1 # L2 /SHIFT LEFT ONE BIT
2427 T%u4 RAL /e
2430 3445 nca 1 2 L2 /oo
2431 1444 TAD 1 # H2 /H1 ORDER
2432 70p4 RALL A
2433 3444 DCA | Z H2 /o
2434 1445 TAD T # L2 /ADD LO ORDERS
2435 1447 TAD 1 7 L1 /e
2436 3271 DCA gAY /HOLD ANSWER UNTIL OVFLO
2437 7204 RAL /ADD CARRY BIT AND...
2440 1444 TAD 1 # H2 /H1 ORDERS
2441 1441 TAD 1 2 H1 /oo
2442 7420 SNL /WAS THERE A CARRY BIT
2443 5247 JMP DD4 /YES, SUBTRACT UNNEEDED
2444 3444 DCA I 7 H2 /NO, STORE ANSWER HI
2445 1271 TAD <AV /STORE ANSWER LO
2446 3445 pCA 1 7 L2 /ven
2447 7204 DD4, CLA /CARRY BIT SHIFTED...
2454 1273 TAD nUNL /ZINTO QUOTIENT
2451 7204 , RAL /e
2452 3273 NCA auoL /e
2453 1272 . TAD nNUNH /HI ORDER TON
2454 7904 RAL /o
2455 3272 DCA NUDH /e
2456 2275 1S7 Hv /ARE WE DONE?
2457 5226 JMP NV3 /NO, GO LOOP
244U 1444 TAD 1 # H2 /YES, SET UP REMAINDER
2461 34473 DCA 1 # H1 - . Jeen
2462 1445 TAD 1 2 L2 /e
2463 34472 nca 1 # L1 /e
2464 1272 TAD nUOH /SET UP QUOTIENT
2465 3444 DCA T # H2 /ven
24K6 1273 TAD nunL /e
2467 3445 DCA | 2 L2 /e
2472 56 JMP | NDVD /RETURN
2471 AN SAvV, 7 /TEMP UNTIL CARRY
2472 2267 QUOH, @ /QUOTIENT REGISTER
2473 GZC. QUAL, 4 /e
2474 7750 MIF, =30 . /NUMBER OF BITS=24
2475 pNL Dvi, [ /SHIFT COUNTER

2LTE L2 D1, w* /SIGN COUNTER




2477
2562
251

[Nl
O

2503
2574
2575
25 A
2577
2514
2511
25172
2513
2514

2515
2516

7244
1414
3414
554t

4564
7204
1441
751%
5314
7654
53158
2014
2014
5277

457+
534

/SHEET 54
/GATO AND TF
GOT0, CLA
TAD
nca
JmMp
1F, JM3
cLa
TAD
SPa
JMP
SNA
JMP
DRET, 152
ZWEL, IS#
EIN, JMP
X1F, JMS
JMP

8/11/67 20:54,12 PACGE 56

CMA

17 1LC
7 ILC

1 2 INTI

1 2 TVvAl
1 # H1

FIN
CLA
#wf 1
# 1LC
2 ILC
GOTO

T # XTV
TF+1

/SUBTRACT ONE
/FROM NEXT ADDR

/PLACE IN PSEUDO PROGRAM COUNTER

/GET NEXT INSTRUCTION

/FIXED IF
/1S ARGUMENT NEGATIVE?
/'Ql
/v
/YES, USE NEXT ADODR
/15 ARGUMENT ZERN?
/vES, SKIP T,0 ADOR.
/NO, SKIP ONE ADDR.
/PICK ADDR UP FOR TRANSFER

/FLOATING IF
/G0 LOOK AT ARGUMENT



2517
2527
2521
2522
2523
2524
2525
2526
2527
2532
2531
2532
2533
2534
2535
2536
2537
2549

2541

2542
2543
2544
2545

2546 ¢

2547
255¢

2551

2552
2553
2554
2555
2556
2557
2564

2561

2562

8/11/67 28:54.57 PAGE 57

/SHEET 57 .
/1-0 ITEM FOR FOSSIL

Int, [
cLaA
TAD 1 2 ILC
DCA TFA
TAD TFA
SNA
JMP 1TL
JMS | 7 FOMI
CLA
TAD TFA
SMA CLA
CMA
DCA # INTR
TAD TFA
AND 7 R18:
TAD 7 LT2
DCA # 10AD
TAD TFA
RAL
SMA-CLA
JMP 101
TAD 10AD
JMS Z XXCI
TAD 10AD
DCA 10AD
JMP 101

_— R N —

TFA, @

ITL, CLA CMA
DCA 7 STAG
JMS 1 Z FOMI
CLA
TAD 2 MMFF
SZA CLA
JMP T DTENDI
JMP 1 7 INTI

DTENDL, NDTEND

/LOOK AT NEXT LIST ITEM

/15 1T ZERO?

/YES, END OF LIST
/NO, SET FORMAT WORD
/1S ITEM FLOATING?
20N

/e

/N0, FIXED

/INTERNAL MODE INDICATOR
/GET 12 BIT ADDR
/e

Jeun

/o

/1S THIS AN INDEXED VARIABLE?

Jeo

/'c-

/NO, RETURN

/YES, GO GET INCREMENT
Joa

/ADD IT TO BASE ADDR
loo

/RETURN

/TEMP FQOR ADDRESS

/=1 TO STAGE INDICATOR

/oan

/PROCESS LAST FORMAT I[TEMS
/1S THIS DECTAPE STATEMENT?
/oo

/e

/YES, GO TO DT CLEANUP

/NO, GET NEXT INSTRUCTION

/ADDRESS OF DT CLEAN UP



2543
:/"5/\4
2565
2544
2567
ZETS
2871,
2572
2573
2574
2575
2576
2577

w7
2564
5341
2917
5454
7343
7774
2157
5157
noc4
2377
1407
7402

8/711/67 200:56.5 PAGE 58

/SHEET 58

/CONSTANTS FnR EXPONENTIALS

EX1, Aon7 /87.417497202
2566
5341

Ex2, "a12 /=617.,97226053
5454

. 7343

EX3, 7774 /6.83465735903
2157
5157

Ex4, npra /9.95459578
2372
1402

F24,. HLT

L24,



B/11/67 20:56.18 PAGE 59
/SHELT B9
/PLGE 26
2607 #2440
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/SHEET g4
/MULTIPILY SURROUTINE

gAY PR NI 7 /U0UBLE PRECISION MULTIPLY (SIGNED)
2671 730w rLa cLL /SET SIGN INDIGATOF
2ATD  1Mpa TAD 2 MTW A
2433 334n NCaA MM1q VAT
2hT4 1444 TAD [ 7 H2 /1S ARG2 NEGATIVE?
2AI5 7517 SFA /e
2646 2316 CISE MMy /YES, INDICATE
2617  751C SPA /o
Z2A10 4B37 JMS ] 7 NEG /YES, MAKE IT POSITIVE
2611 73p¢ CLA rfLL /1S ARG1 NEGATIVE?
2612 1441 TAD 1 7 H1 /o
2613 751G ] SPA AR
2614 2316 ’ 1S7Z mMM1 /YES: INDICATE
24615 751w SPA AR
2616 4536 . JMS 1 7 NEG1 /YES, MAKE [T POSITIVE
2617 7204 CLA /e
26279 1444 TAD 1 # H2 /FIRST LO ORDER PRODUCT
2621 3307 NCA MP2 /v
2622 1442 TAD 1 7 L1 AR
2A23 4264 JMS MP4 AR
2624 3315 DcA ¢ /STORE RESULTS
242% 1311 TAD MP5 /oo
2626 3314 Nnca n A
2627 1441 TAD 1 7 H1 /SECOND LO ORDER PRODUCT
24310 3307 nca MP2 /oo
2631 1445 ) TAD 1 z L2 /o
2A37 4260 JMS MP4 Ay
2385 1315 TAD € /COMBINE RESULTS WITH...
2634 7284 CLA RAL /FIRST LO ORDER PRODUCT
2635 1311 TAD MP5 /e
2h36 1314 TAD D /e
2637 3314 nca n AR
2647 7004 RAL /SAVE HI ORDER CARRY
2641 3313 DCA KEEP /oo
2h42 1444 TAD [ # H2 /HI ORDER PRODUCT
24643 3347 . NCA MP2 e
2644 1441 TAD 1 # H1 AR
2h45 4261 JMS MP4 AR
Zh46 1314 TAD D /COMBINE WITH LO ORDER
2647  F445 nca 1 7 L2 /STORE AS LO ORDER ANSWER

VAU RAL /ADD IN CARRY.,.

1311 TAD MP5 /Hl ORDER PRODUCT...
ke 1313 TAD KEEP /AND PREVIOUS CARRY
2hH3 J44a nca 1 # H2 /STORE AS HI ORDER ANSWER
2rh4 2314 1872 mMM1 /SHOULD SIGN BE MINUS?
vhhS  BAR JMP T DMUL /NO, RETURN
2ADA 4D37 JMS 1T 7 NEG /YES, COMPLEMENT PRODUCT

7457  SAER JMP T OMUL /RETURN



26610
2661
2h672
2663
2664
2665
2666
2667
2670
2671
2672
2673
2674
2675
2676
2677
27217
2771
2772

2723
2724
2725

2776
2777
2714
2711
2717
2713
2714
2715
2716

GG
I3GA
3311
1312
3314
1306
721¢
3306
1311
7432
5303
701¢
3311
2310

5265

1306
7812
7109
5667

1307
7023
5273

P2y
oY
LYdily
ARG
7764
200
aRoH
Qaan
PIY

/SHEET 61
/SMALL MULTIPLY

MB 4,

MP 4,

LPRT,

LPFB,

I

nca
nCA
TAD
nca
TAD
RAR
NCA
TAD
SZL
JMP
RAR
DCA
1S7
JMp
TAD

]
-
b

MP 1
MP5
THIR
MP 3
MP 1

MP1
MP5

|LPFB
MP5
MP3
MP 6
MP1
I MP4
MP2

I.PRT

8/11/67 28:57,52 PAGE 61

/SINGLE PRECISION MULTIPLY (POSITIVE)
/AC X MP2 YIELDS MP5(HORD) AND AC(LORD)
/CLEAR ANSWER STORAGE
/NO OF BITS TO MULTIPLY
VA
/SHIFT LOW ORDER BIT...
/T0 LINK
/o
/1S MULTIPLY WANTED?
/o
/YES, ADD MULTIPLICAND

_/SHIFT HI ORDER ANSWER

/o

/MORE DIGITS?

/YES, LOOP AGAIN
/LAST SHIFT

/e

/SAVE SPACE FOR USERS
/RETURN

/ADD MULTIPLICAND
/MAKE CARRY POSSIBLE
/G0 SHIFT

/MULTIPLIER
/MULTIPLICAND
/COUNTER "

/NO OF BITS=12

/CARRY STORAGE

/L0 ORDER RESULT STORAGE
/oo

/SIGN INDICATOR



2717
2724
2721
2727
¢ 723
2724
2778
Y724
2727
273%
2751
27%?2
2733
2734
2735
2736
737
2742
2741
274y
2742
2744
2745
2746

2747
2757
2751

2752
2753
2754

72755
2754
2757
2767
2761
2762

P

DRy
27
w27

/SHEE |
/CHECK

CHx,

LLCC,

TULW,

TUHI,

ITEN,
IT«E,
ITHR,
NNV,
MMM,
PpR,

67
S5T#F

{/‘.

cLA
TAD
nCe
TAN
bYof
TAD
nea
TAD
NCA
TAD
CMA
nca
TAD
TAD
SMA
JMP
TAD
TAD
SPA
JMpP
15%
JMP
JMP

JMS
6766
JMP

JMS
6767
JMP

8/11/67 26:58,37 PACE 67

NnF STACKS

RN,

MMM

TTEM

7 TEMA
TTWE

2 TEMB
ITHR

# TEMC

1 # TEMA
1AC

PPP

pPP

1 2 TEMB
RZA CLA
TULW

PPP

T 7 TEMC
CLA

TUHI

MMM

..Lcc

[ CHK

1 Z# GOOF
CHK+1
[ # GOOF

CHK+1

/MEMORY BOUND CHECKS

/SET NUMBER OF STACKS
/POINTER TN FIRST STACK
JINITIAL POINTER TO FIRST STACK
/MAXIMUM POINTER TO FIRST STACK

/= STACK POINTER

/CHECK BOTTOM

/CHECK TOP

/HAVE WE LOOKED AT ALL STACKS?
/LOWER BOUND VIOLATION

/ UPPER BOUND VIOLATION

/-NUMBER OF STACKs TO BE CHECKED



2763
2764
2765
2764
2767
2779
2771
2772
2773
2774
2775
2776

2777

QBB
720
1414
3314
1416
eBe7
1873
3377
7247
1777
1414
5763

poae

/SHEET 63
INDEX CALCULATOR

/SIMPLE

XXd»

XXT»

L26,

4

CLA
TAD
NCA
TAD
AND
TAD
NCA
cLa
TAD
TAD
JMP

4

8/11/67 28:59,37 PAGE 63

/LO0K AT NEXT ADDR

17 ILC /oo

¥ TEMB /SAVE FOR MULTIPLE [NDEX
7 TEMB /o

7 R1D /GET 12 BIT ADDR

z T2 /oo

XXT ay

CMA /SUBTRACT ONE FROM...

I XXT /VARIAB £ VA UE AND...
17 1LC /ADD INDEX CONSTANT
IoxXxJ - /RETURN
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/SHEET 64
; /PAGE 3%

ZApa #3200
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/SHEET 65
/FIXFLOAT KOMVERSIONS

4573 FFIX:  JMS 1 2 XET /CONVERT FLOAT TO FIX
1443 TAD T Z X2 /L00OK AT EXPONENT
771 . SPA CLA /1S 1T NEGATIVE
5233 : JMP FOOF /YES, ANSWER=0
1443 TAD T Z X2 /N0, LOOK AT EXPONENT-11
1244 TAD M13 /e

i 754 SMA SZA /1S IT TOO LARGE?

1 5244 JMP | ATE /YES, GO COMPLAIN

; 7454 SNA /1S 1T ZERO
5232 . JMP FOOF=-1 /YES, CALCULATION DONE
3245 DCA CNTR /NO, DEPOSIT IN SHIFT COUNTER
1444 TAD I 7 H2 . /MAKE H2 POSITIVE
75182 SPA : /o
7041 CMA TAC o
7113 CLL RAR - /SHIFT 1 BIT
2245 IS# CNTR /SHIFTING DONE?
5216 JuP -2 /NO DO IT AGAIN
3443 nca 1 7 x2 /STORE RESULT
7390 ‘ CcLA ©cLL /SET LINK TO INITIAL SIGN
1444 TAD 1 2 H2 /o
771% SPA CLA /s
782% CHML VAR

} 1443 TAD 1 # X2 /GET ANSWER .

| 7432 SZL /SHOULD IT BE NEGATIVE?
7041 CMA 1AC /YES, MAKE IT So
7419 SKP /ALLOW ZERO CASE ENTRY
1444 TAD 1 Z H2 /1F EXPONENT WAS 0.K., ENTER HERE
3443 FOOF, pgA 1 2 X2 /STORE ANSHWER
1064 TAD 7 MTW /MOVE STACK POINTER FROM...
1010 TAD 2 STK /FLOATING TO FIXED
3010 NCA 7 STK Joan
5588 JMP T Z INTI /GET NEXT INSTRUCTION
4592 LATE,  JMS 1 # GOOF /EXPONENT TOO LARGE, COMPLAIN
6167 6167 /ERROR NO. 17
7203 CLA /ASSUME ANSWER OF ZERO...
5233 JMP FUOOF /AND GO STORE IT

3744 7765 M13, #-13 /OFFSCALE BY 11 BITS
3745 dRe0 CNTR, @ /SHIFT COUNTER




GO I e O N N N
[ RCEEIRTEC G I NN
JUD o N\ e S P

N
I
o

37
37ht
3A1
2hh2
363

2
J
~

720
141

3743
1AV
1917
RTINS
457«
14473
3444
3445
1264
3443
4547
550

2012

8/711/6

/SHEET he
/FEIX [0 FLOAT™ CONVERSION
FLOT, [

TAND @ STK

nca 4 xe

TAD 2 OTwW

TAD 7 QTK

nca # STK

MG ] 7 XPN

TAG T # X2

ACA 1 # H2

nea 1 2 L2

TAD 13

CA 1.7 X2

JMS 1 # NOR

JMP Tz INTI
C13, 13
/HNTERP. SOUARF STORAGE
¥xSAR, 14 . '

o0

|4

7 21:1.54 PAGE 66

/CONVERT FIX TO0 FLOAT
/LET X2 POINT TO ITEM...

/0N STACK
/ADD 2 TO STACK POINTER
VA
/e

/GET H? AND L2

/MOVE INTEGER ON STACK
/o

/L0 ORDER ZERO

/GIVE 1T AN EXPONENT OF 11
/v

/NORMALIZE [T

/GET NEXT INSTRUCTION

/INITIAL EXPONENT
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/SHEET 67
/AN INTERPRETIVE SURROUTINE CALL
3279 7201 NSUB, CLA JAC . /USE AS FOLLOWS
371 1214 TAD 7z ILC /NSUB
3072 3417 NCA 1 2 CSTK /LOCATION OF SUBROUTINE
3873 7240 - ’ CLA CMA
3274 1414 TAD 1 % 1LC
3775 3014 DCA 2 ILC
3@76 5524 JMP T 2 INTI
3W77 7244 LSJB, CLA CMA /USE AS FOLLOWS
3149 1012 ) TAD 2 CSTK /LsuB
3121 3012 DCA 2 CSTK
31@2 1012 TAD 2 CSTK
3123 3815 DCA > TEMA
3124 1415 TAD 1 Z TEMA
3125 3014 DCA 7 1ILC
3186 5500 JMP T Z INTI

/A JMS SUBRONTINE CALL
/TQ THE INTERPRETER

3157 @Rge ovL, @ : /USE AS FOLLOWS
3118 7200 CLA /JdMS 1 2 OVLI

3111 1014 TAD 7 ILC /CODE TO BE INTERPRETED
3112 3412 NCA 1 7 CSTK

3113 1397 TAD nVL /PLACES JMS ADDR+1...
3114 3014 DCA 7 JLC /INTO ILC

3115 1747 TAD 1 VL

3116 5532 JMP T 2 INPI

/AN INTERPRETIVE 0P CODE

3117 72p1 ) 10UT, CLA 14C /USE AS FOLLOWS
3128 1914 : TAD z jLC /10UT
3121 33a7 DCA nVL /HARDWARE EXECUTION BEGINS HERE
3122 7247 CLA CMA
3123 1212 TAD # CSTK
3124 3217 NCa 7 CSTK
3125 1@1z2 TAD % CSTK
3126 321% NnCA 7 TEMA
3127 14158 TAD 1 # TEMA
3132 3R14 DCA 7 1LC
I

3131 5747 JMP oveL



; . ' ' B/11/67 21:3.39 PAGE 68

i /SHEET 63
/FNSSIL ERROZ ROUTINE
/JMS FOLLOwWED RY TWO DIGIT ERROR NUMBER IN 6 BIT FORM

3132 ERRR, [

2133 DCA % TEMC /SAVE AC

3134 NCA ¥ MMFF /0UTPUT ON TTY

%135 NCA 2 HILOP foen

L1%A TAD 1 ERRR /GET ERROR NUMRER

3337 NCA MUME /e

3i4v TAD FINT /NUMBER NF WORDS TO. COUNTER
3141 DCA cISZ /e

3142 TAD FITN - /TABLE ADDRESS T0 POINTER
d1473 DCA TEMT : /e

3taa TAD 2 CRZ /QUTPUT CR-LF

5145 JMS 1 7 0UTI /e

3146A LUPJ, TAD I TEMT /0UTPUT T,O0 CHARACTERS
3147 RTR /LEFT CHARACTER

3159 RTR ARy

3151 RTR /o

5152 JMS .1 7 0TCI /e

3153 TAD | TEMT /RIGHT CHARACTER

154 JMS 1 72 0TCI A

3155 1S7 TEwmT ) /INCREMENT PNOINTER
3156 1S? CIsZ /MORE TO OQUTPUT?
3157 JMP L UPJ /YES, LOOP AGAIN
3140 TAD 7 TEMC /NO, PICK UP ENTRY AC

3161 JMS 1 2 GRINDI /GO HALT

$31A2 I1S# FRRR /SKI1P ERROR NUMBER
3163 JMP 1 FRRR /RETURN

3154 FINT, h-a /COUNT 0OF WORDS IN TABLE
31465 FITN, ERRT /ADDR OF TABLE

31hA ClsZ, 7 /COUNTER OF WORDS OUTPUT
3167 TEMT, “ /POINTER TO TABLE POSITION
3174 ERRT, 2411 /T, 1

3171 1424 /LT

3172 4043 /SPACE,NUMBER SIGN

3173 NUME , 4 /LEFT, RIGHT

3174 74w2 F37, HLT

3175 7467 HLT

317hA 742 HLT

3177  74vz HLT

L32,




320

/SHEE
JERRMA

JERRT <
/ERR"=
/ERRGR
/ERRMO
/ERRDR
/ERRN=
/ERROR
/ERROR
/ERRDK

JERROR

/ERROR
/ERROR
/ERROR
/ERROR
/ERROR
/ERROR

69

B/711/67 21:4.42 PAGE 69

CONDITINNS

1S
1S
IS
IS
18
s

I
SEVARANE

b g g pe
N

/PAGE 32

#3200

ATTEMPT TO DIVIDE BY ZERO

FLOATING EXPONENT ON INPUT IS T0OO LARGE
AN UNASSISGNED OP CODE IN USE

A TRANSFER TO CORE LOCATION ZERO OR ONE
A NON FORMAT STATEMENT USED FOR A FORMAT
AN TLLEGAL FORMAT STATEMENT

ATTEMPT TO FIX LARGE FLOATING NO.

AN ATTEMPT TO SQRT A NEGATIVE NUMBER

A NEG NUMBER RAISED TO A POWER. .

An ATTEMPT T0 LOG A 2ERO OR NEGATIVE NUMBER
A PHYSICAL ERROR ON DECTAPE

INABILITY TO FIND BLOCK ON DECTAPE
EXCEEDING DECTAPE BUFFER

MT SWITCH SET INCORRECTLY

AN UUNDERFLOWING STACK

AN DVERFLOWING STACK



8711767 21:5.51 PAGE 70
JSHEET 77
/0PERATINN DISPATCH TABLE
TABL,
V74n UNDF /auan
2165 ADD /4001
AAG FXAD=1
322 2113 Sus /2002
FxsB=2
E0n3 o 2l RSB /4083
B2 3 SURR=3 )
K204 21238 MULS /4004
wisa YMPY=4
325 2174 ROIV /8005
GRS Dlv=s
Iz A 2147 DIvs /9006
HinG e . NIVR=6
32107 3117 1ouT /2087
nwen7 ILVE=7
2P 3704k FLOT /3019
AR FLOA=10%
211 340 FFIX /0911
A1 BFLO=11
3202 20 XADD /9812
pwa1? FADD=12
3?2132 202n XSUB /73013
AL/ FSUB=13 '
3214 2431 XRSU /0014
nwaL4 FSBR=14
SP15 2934 XML /315
G415 FMPY=15
321 A 21077 XRDV /0016
nuleé6 FOIV=16
3217 2#4%0 XDV /@017
7217 FDVR=17
3220 B4y 0o /0020
v THRO=2¢ :
3221 2477 GaTo /8021
124 TRAN=zZ1
CGT /0822
66nT=22
XIF /4023
FIF=23
INT /0024
fON=24
ISIN /0025
SINE=25
ICNS /9026
CO0SI=26
1L2G /0027
FLNG=27
[EXP /0030
FEXP=3m
IATN /9731
ARTN=31
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3232 47772 IgaT /3032
2e3z2 qQRrT=32
3233 175« covJ /3033
3234 24y1 NOIJP /3034
PSR NOMNO=34
3235 1753 covG /0R35
. 2035 FNEG=35
3236 5276 TFLX /8036
; naze FLFX=36
! 3237 S1@6 IFxI /8037
' on37 FLXI=37 :
i 3240 5857 [FLF 18040
! PR40 FLFL=42
: 3241 5122 1FFI /8041
i 0041 FLFI=41
3242 3573 CHALT /0842
20472 STNP=42
3243 4000 ACTP /0043
2043 LESE=43
3244 41080 TYPE /8044
poad WRTE=44
3245 2173 FMT ) /0045
0045 FRMT=45
3246 404 PAAS /0846
po4e PALS=46
3247 3451 CONT /8047
3256 25083 1F /0850
0es5e [FXx=&0
3251 30874 NguB /3051
Cpest SURN=51
3252 3077 LSuB /8852
2052 SURL =52
3253 2365 PGT /8853
3254 5347 DTIC /0054
3255 5337 MMIC /0055
3256 07456 UNDF /68056
3257 @746 UNDF /01057 .
32AB D746 UNDF /0060
22461 @746 . UNDF /0061
IPA2 744 UNDF /3062

3263 2746 UNDF /0063




AP
bial
5265

6446 .

5664

BAG
1677
hA21
5273
6 zZA
5671
1555

4ay2
4441
4402
BA¢N?
54772
6AG2
6492
707
7442

6711767 21:7.6 PAGE 71

/SHEET 71
JEXTRA 170 RNUTINES
QTYPE, %

TSF

Jmpo -1

TS

JME T OTYPE

BTYPE, #
TAD 1 RPGTI
PSF
JMP -1
PLS
JMP 1 RTYPE
RPGII, RPGTEM

/33 PRINTER/PUNCH
/WALT FOR FLAG

/s

/PRINT/PUNCH CHARACTER
/RETURN

/HI SPEEN PUNCH

/GET CHARACTER TO PUNCH
/WATT FOR FLAG

VA

/PUNCH CHARACTER
/RETURN

/MEMORY REFERENCE INTERPRETIVE 0OPS

LDST=4002
STAl=4491
STST=44y?
FLNS=5%m2
FSTS=5402
LDSI=60a2
STS1=6422
FLdl=7082
FSTI=7422

/FIXED LOAD STACK

/STORE ON INDEX STACK

/FIXED STORE STACK

/FLOATING LOAD STACK
/FLOATING STORE STACK

/LOAD STACK INDEXED

/STORE STACK INDEXED
/FLOATING LOAD STACK INDEXED
/FLOATING STORE STACK INDEXED



339
naes
2aga
A4
wans
angeé
poB6
AA06
72206
pop6
poee
2006
R0k
pae6
2006
00R6
006
nage6
goer
2Aee6
A006
0aes
2305
gaga
paRe6
2005
0AB6
poove
poas
poas
wapé6
2206
BBua
2066
paee
raeA
02¢6
9326

/SHEE
/T=E

#32Py
STak,

72
FNSSIL

> NS NG S e NG Nt S ke A Site e A N (> e i Nl Mo NS Ao NiEs (3% e S s e We NG (s o NiEe AWk» SO Mo e (b

<TACK
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/SHEETD 73
/MORE FOSSIL STACK

ViAee
Ahinh
Que
hune
)
DE0A
A1)
BAGAH
nawea
D6
BaApe
f Qa6
33A5  Q0pes
: AAGA

b e NI N> =200 00 N N N . N NIFS N NIFG NI NI NS NS NI S5 S N

3173 QURA

6
3X74  DUKE 6
3375 PRveé 6
I37A WAC6 6
3377  @ewnve 6

STAKL,

L32,



3401

/SHEE
/PAGE

#3400

74
24

8/11/67 21:8,44

PAGE 74



a
1

2
i
a
5
A

7

345
36714
3431
3412
3413
3414
5415
3414
3417
saza
3ap1
3422
3423
5424
$az5

3476
3227
3432
3431
3432
3433
3434
1435
3434
3437
za4n
3441

$442
sa443
3444
R

BGLh
xa47
KPR

/SHEE!

/00 LUDP CiilvTRNAL FOR

00,

NNX,

INTP.,

DLM!
LJds
Cca47,

75

CLa
TAD
nca
TAD
nca
TAD
CMA
TAD
SNA
JMP
GCA
TAD
DCA
TAD
CMA
nCA
TAD
TAD
SNA
JMP
I1S#
JMP

CLA
TAD
nca
TAD

TAD
DCA
TAD
nca
152
18z
JMP

TAD
TAD
nca
JMP

4

47

B/11/67 21:8,56 PAGE 75

17 oILe
niM

r47

I OLM

# NSTK
[ac

2 FDST

MY
nLM

7z FDST
7 TEMA
z T1LC
IAC
LJR

1 # TEMA
ILJR
cLA
INTP
nLM
IUPD

Z ILC
I # DSTK
[ 72 ILC

7 INTI

2 NSTK
NLM
# NSTK
N X

FOSsIL

/MAKE CONTINUE INTO DO CALCULATOR

/AM | RENTERING THIS DO?
/=STACK POSITION

/+STACK DORIGIN -1
/NOTHING ON STACK
/ORIGIN -1

/GET RANGE
/NEGATE IT

/CHECK ALL ITEMS ON STACK

/PUSH RANGE ONTO STACK

/GET ADDR OF LOOP VARIABLE
/GET ADDR OF INITIAL VALUE
/SET LOOP VARIABLE TO INITIAL VALUE

/MOVE ILC PAST DO

/THIS DO WAS 0N STACK
/ADJUST POINTER

/COUNTER OR ADDR OF LOOP VARIABLE

/0P CODE FOR DO CALCULATOR



I R,

3451
3452
3453
3454
3455
3456
3457
3467
3461
3462
3463
3464
3465
3466
3467
3470
3471
3472
3473
3474
3475
3476
3477
3529
3571

72084
1215
7041
1023
745y
556¢
334
1814
7041
3341
1013
3342
7419
7249
1342
3342
1742
3343
1743
1341
7452
5302
2349
5266
5502

/SHEET 76
/CONTINUE STATEMENT DO CALCULATOR

CONT,

LUPRC,

CLA
TAD
CMa
TAD
SNA
JMP
DCA
TAD
CMA
DCA
TAD
NCA
SKP
CLA
TAD
DCA
TAD
DCA
TAD
TAD
SNA
JMP
157
Jmp
JMP

8/11/67 21:17.26 PAGE 76

/FIND SI1ZE OF DSTACK
# NSTK
Iac
7 FDST
/IF NO ENTRIES ON DSTACK
17 INTI /GO ON TO NEXT INSTRUCTION
CLUP
7 ILC /GET CURRENT ADDRESS
1AC
RCC
7 DSTK /SET POINTER TO DSTACK
FHR

nMA /DECREMENT POINTER

EHR

EHR

I EHR /CHECK [F THIS CONTINUE ON DSTACK
CAM

1 CAM

RCC

PERB /EQUAL

cLup /NOT EQUAL, SHOULD WE TRY AGAIN?

I.UPC
I # INTI



1347
7GR
1423
3013
2343
17162
1343
3340
1344
3413
1743
3343
1744
3344
1415
3341
1743
1741
3341
1341
7%41
174
7714
5251
1341
374%
2713
1715
3n14
55"

aAp
PAGE
ZNP
¢Agin

/SHEET 77

JCONT INUF

PE33,

CLUP.,
RCC,
EHR,
CAW’

TAY
CMa
TAN
ncaA
157
TAND
TAD
nCa
TAD
NCA
TAD
ncA
TAD
DCA
TAN
nca
TAD
TAD
NCA
TAD
CMA
TAD
SPA
JMP
TAD
NCA
1S7
TAD
NCA
JMP

RIS ST

N1

i

8/11/67 21:172,38 PAGE 77

CONTINUED

rpnp

# FLULST
4 DSTK
[N

4 DTwW
CAM
CLVP
TLUP

Z TEMA
[ CAM
AN

T GLUP
CLupP

] #Z TEMA
RCC

1 CAM
1 RCC
FCC
RCC
1AC

I CLUP
ClLA
CONT
RCC

1 CAM
7 NSTK
? TEMA
Z 1LC
] # INTI

/REMOVE ALL ENTRIES ABDVE
/AND INCLUDING THIS ONE
/FROM DSTACK

/ANDDR NF LOOP VARIABLE ADOR
/+2

/ADDR OF FINAL VALUE ADDR
/ADDR 0OF STEPPING VALUE ADDR
/LOOFP VARIABLE ADDR

/FINAL VALUE ADDR
/STEPPING VALUE ADDR
/L0O0P VARABLE VALUE
/STEPPING VALUE

/TEST LOOP VARIABLE

/LAST TIME FOR THIS DO, GO LOOK 4 MORE
/MORE, STORE INCREMENTED VALUE

/PLACE THIS DO BACK ON STACK
/SET ILC FOR STATEMENT FOLLOWING DO

/LOOP COUNTER OR FINAL VALUE ADDR
/-CURRENT ADDRESS DR LOOP VARIABLE ADDR
/POSITION ON DSTACK BEING TESTED
/INDIRECT ADDR



3544
3545
3546
3547
3550
3551
3552
3553
3554
3555
3556
3557
3560
3561

3562
3563
3564
3565
3566
3567
3570
3871
3572

3573
3574
3575
3576
3577

300,
eees
gnor
0001
2008
2002
20e2
2000
iy
8004
6006

20pe -

2613
4414

zZ0g3
3110
3755
2og2
3118
3755
gogn
311¢
3755

1377
4553
4526
5373
2241

/SHEET

/CONSTANTS FNR

OREZ,

END,

OWT,

RUOF,
XIS,
L0G2,

TWOP,

Pl

PI0OF,

/HALT

HALT,

HL1,
L34,

78

I
?
4
eprl
2029
4
0ge2
2001
*
4
6
anege
2613
4414

2023
3110
3755
aoee
3110
3755
3000
3110
3755
0P CGD

TAD
JMS
JMS
JMP
241

8711767 21:11.47 PAGE 78

F

HL1

1 72 0UTl

I # GRINDI
=3

INTERPRETIVE ROUTINES

/QUTPUT EXCLAMATION
/e

/GO HALT

/NO RETURN POSSIBLE
/EXCLAMATION



M

/SHEET 79
/PAGE 36

*#3600

B/11/67 21:12.%

PAGE 79



3625
3A26
3627
3630

— 3631
3632
3633
3634

3635
3636
3637

gl
3237
4577
323k
1916
7612
5214
1056
7764
5231
1236
5603

72409
1237
3237

11637
3541

1236
4547
7204
7114
3235
4577
1235
5233

1236

7104

1236
56348

yagu
3200
ABAA

/SHEET
/XTRA=-SPECTAL

XXC»

LEV,

ON2,

TTHR.

TRM,
VAL,
WHR

8%

%4
nca
JMS
NCA
“TAD
SKP
JMP
TAD
SMA
JMP
TAD
JMP

CLA
TAD
NCA
TAD
nca
TAD
JMS
RAL
CLL
DCA
JMS
TAD
JMP

TAD
CLL
TAD
JMP

8/11/67 21:12.13 PAGE 8@

WHR
T2 XXJI
VAL

? TEMB
CLA
nN2

? INTR
CLA
TTHR
VAL

1 XXC

CMA

WHR

WHR

1 WHR

1 2 MP2I
VAL

| 2 MP4]

RAR
TRM
T Z7 XXJl
TRM
LEV

VAL
RAL
VAL
I XXC

INDEX CALCULATOR

/ENTER WITH ARRAY ADDR IN AC
/SAVE FOR ARRAY(-1)
/GET FIRST SUBSCRIPT
/SAVE VALUE
/ARE THERE MORE SUBSCRIPTS?
/CHANGE TO SPA CLA FOR DOUBLE SUBSCRIPT
/YES, GO HANDLE THEM
/FLOATING POINT?
/eae

/YES, GO MULTIPLY BYTHREE
/N0, GET SUBSCRIPT
/RETURN

/SUBTRACT ONE FROM BASE ADDR
/e

/SAVE IT

/GET DIMENSION

/MULTIPLY BY FIRST SUBSCRIPT
/o

/oo

/TRUNCATE TO 11 BITS

/o

/SAVE FIRST PRODUCT

/GET SECOND SUBSCRIPT

/ADD FIRST PRODUCT

/G0 LOOK FOR MORE SUBSCRIPTS

/MULTIPLY BY THREE
/o

/e

/RETURN

/TERM
/VALUE



3hai
Jhat
$A42
K$A43
RLTX)
2445
REYT)
3A47
3650
3451
3h52
3653
3A54
3A55
SA%6
IAB7
3661
3661
3AA2
3AK3
3hk4
34565
3566
3467

3A7%
2A71
3A72
5673
3A74
3675
3574

3677
3794
3771
3732

5773
5774
377%

3726
3777
3730
3711
3712
5713

A0S
73020
1813
3415
730
1415
7459
5337
7704
743
5270
751¢
5314
7012
7019
7519
5303
7450
5346
VAZX)
45092
6166
7604
52510

7200
1453
7716
5277
1064
4553
5244

1457
7449

4534 -

5044

7249
354
5314

72y
3054
1015
3313
5644
2R

JSHEE |

81

8/11/67 21:12.45 PAGE 81

/FORMAT CONTROI

FoMT,

LURF,

ENTR,

_CRLF,

MTCKL,

F1,

FE,

KE®,

KERPT,

7

CLA
TAD
NCA
CLA
TAD
SiNA
JMp
RAL
SZl
JIMP
SPA
JMP
RTR
RAR
SPA
JMP
SZL
JMP
RTL
JMS

6166

ClLA
JMP

CLA
TAD
SPA
JMP
TAD
JMS
JMP

TAD
SZA
JMS
JMP

CLA
nCA
JMP

CLA
NnCA
TAD
NCA
JMP

nLL

KEPT

# TEMA
rLL

T 7 TEMA

°SET

nRLF

nunT

Fl
FE
[ # GOOF

0SR
ENTR

7 MODE
CLA
MTCKL

Z CRZ

I 72 NUTI
LUPF

Z MMFF .

1 7 IXCI
LUPF

CMA
Z XTRN
KEP

Z XTRN
7 TEMA
KEPT

1 FOMT

/GET FNORMAT POINTER

2
/v
/GET NEXT FORMAT CHARACTER
R

/1S 1T 2ZERO?
/YES, END OF FORMAT
/81T 1
/oo
/0ON=CR-LF
/BIT 2
/ON=TEXT
/BIT 11
/oo
/'D.
/ON=F1IXED
/BIT 10
/ON=FLOATING
/RESTORE CHARACTER
/COMPLAIN ABOUT ILLEGAL CHAR
/ERROR NO. 16
/GET NEW CHARACTER FROM SWITCHES
/TRY DECODING AGAIN

/CARRIAGE-RETURN LINE-FEED
/18 THIS INPUT ON OUTPUT?
/e

/CRLF CHECK ON INPUT
/0UTPUT CR-LF

e .
/LO0K AT NEXT CHAR.

/ARE WE IN MICROTAPE 1/0
/eas
/YES, IGNORE NEXT CHARACTER
/GO LOOK AT NEXT FORMAT CHARACTER

/INTEGER
/MARK AS SUCH
/G0 STORE POINTER

/FLOATING POINT
/MARK AS SUCH
/STORE FORMAT POINTER...
/UNTIL NEXT REFERENCE
/RETURN
/LOCAL STORAGE FOR FORMAT POINTER



i 3714 72vY

] 3725 1053
3716 7404
3717 7284
3728 1415
3721 70¢4
3722 7510
3723 5244
3724 7010
3725 7430
3726 5331
3727 4553
3738 5314
3731 7240

13732 10615
3733 3015
3734 4534
3735 3415
3736 5314
3737 1055
3748 764G
3741 5641
3742 4362
3743 5244

/SHEET

82

8/11/67 21:13,40

/MORE FORMAT ConTROL

QuUAT,

GIN, °

RSET,

CLA
TAD
RAL
CLA
TAD
PAL
SPA
JMP
RAR
SZL
JMP
JMS
JMP

CLA
TAD
DCA
JMS
DCA
JMP

TAD
SZA
JMP
JMS

o Jmp

# MODE
1T # TEMA
LUPF

NIN
I # 0UTI
QuUOT

CMA

7 TEMA

7 TEMA

T 2 IXCl
I 72 TEMA
nuoT

7 STAG
CLA

I FOMT
SE
L.UPF

PAGE 82

/QUOTED INFORMATION
/LINK ZERO MEANS WRITE

/CHECK FOR FINAL QUOTE
/LO0OK AT NEXT CHARACTER
/oo
/e
/BIT ONE IMPLIES QUOTE

- /N0, MUST BE TEXT

/INPUT
/READ INTO QUOTE
/WRITE FROM QUOTE )
/G0 GET ANOTHER CHARACTER

/READ INTO FORMAT STATEMENT
/RESET FORMAT POINTER
/o
/GET A CHARACTER FROM READER
/SALT 1T AWAY

/G0 GET ANOTHER CHARACTER

/LAST RUN THRU FORMAT?
/e
/YES, RETURN
/NO, RESET TO BEGINNING
/GO GET NEXT FORMAT CHARACTER



3774
$777

[
7200
3N55
1414
3372
1772
1373
7450
536i
4502
6165
5771

436y
5744

NG
720
1372
3313
1313
3215
5762
2173
naGa
7733
74072
74072

3776

021
5224

8/711/67 21:14.19

z STAG

Tz ILC
TFMT

1 TFmMT

M45

YFMT
I 3 GOOF

] FMTI

[ I0R

TEMT
KEPT
KEPT
7 TEMA
1 SE

PAGE 83

/SET SW]TCH TO...
/NOT LAST PASS
/GET FORMAT ADDR

/e
/1S 1T A FORMAT STATEMENT?
/oo
/oo

/YES, SEE BELOW

/NO, GO COMPLAIN

/ERROR NO. 15

/GET NEXT INSTRUCTION

/SET FORMAT POINTER
/RETURN

/BEGINNING OF FORMAT
/TO LOCAL STORAGE...
/e

/AND TO WORKING STORAGE
/RETURN

/INITIAL FORMAT ADDR
/FORMAT STATEMENT CODE

/G0 TO PROGRAM

/SHEET B3
/1-0 BEGIN
103, i
cLa
rCA
TAT
nca
TAD
TAD
SNA
JMP
JMS
A165
JMP
YFMT, JMS S
JMP
SEI m
CLA
TAD
DCA
TAD
nca
JMP
FMTI, FMT
IFMT, 7
M45, 2-45
F36, HLT
HLT
L36,
#3776
F36T,
L36T,
PSTART, 21
5200

/1,A. OF COMPILED FIVETRAN
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AP OSEDBDEDDDPMEDD BSEDLDLEDR

= oy e

AP DBDBEEDEDDND D

R

7245
3FHE
4537
4531
7291
1¥1-
343
457¢
1757
764..
5517
17”5
7714

B24k
1277
35%2
4521

726G

1045
IW1i
1056
77148
5236
17446
3233
4501
54¢7
4433
aee7
52¢3

146
3243
4501
pe11
44¢7
4¢43
2087
5267

/SHEET

6711767 21:14.38

55

PAGE 85

/ACCEPT ROUTInE FOR FOSSIL

ACTP,

ALT,

CAX

AXRET,
AXN,

AXX

AXF,

'TAD # [0AD
1

GCLA CHMA

NnCa # MOLE
M 1 2 TORI
JMs 1 7 1011
CLA 1AC

TAD # STK
nCa 2 x2

IMS T2 XPN
TAN # MMFF
Sgh CLA

JMP 1 2 DTJI
TAD 7 XTRN
SPe rLaA

JMP aF

TAD AFN

NnCA 1 Z INSI
JMS 1T 2 FNKI

CLA

TAD 7 L2
NCA 7 STK
TAD 2 INTR
SPA LA
JMP A XF

nca
JMs
FSTS

+2

z 0vLl

JLVE
JMP AT

TAD 7 10AD
NCA . +4

JmS 1T 7 ovil
uFLo

STST

TLVE
JMP ALT

/-1 MEANS INPUT
YA
/BEGIN FORMAT
/LOOK AT MODES 0OF NEXT ITEM
JUSE TnP NF STACK
/o
/e
/v
/ls THIg DT ROUTINE?
/.

JYES, GO TO DT BUFFER ROUTINE

/NO, LOOK AT EXTERNAL MODE

VA

JFIXED OUTSIDE

/FLOATING OUTSIDE, SET INSTRUCTION
/ovas

/G0 GET NUMBER

/INSTRUCTION CLA
/MOVE STACK POINTER UP 3
/o
/LO0K AT INTERNAL MODE
/e
/FIXED INSIDE
/FLOATING INSIDE, GET ADDR...
/0F VARIABLE
/G0 TO INTERPRETER
/FLOATING STORE
/ADDR OF VARIABLE
/LEAVE INTERPRETER
/GET NEXT 10 ITEM

/GET ADDR OF VARIABLE
/en

/60 To INTERPRETER
/FLOAT 10 FIX

/FIXED STORE

/ADDR OF VARIABLE
/LEAVE INTERPRETER
/GET NEXT 1/0 ITEM



8/11/67 21:15.35 PAGE 86

B /SHEET 86
/ACCEPT MORE

ar4e 1221 AF U, TAD AXN /SET FOR MODULQ 4096
4047 35332 DCA 1 7 INSI /e
4750 4515 : JMS 1 7 DPV /INPUT NUMBER

~ 4051 7346 CLA CLL CMA /AND (3777

i 4r52 7010 RAR loo.

i 4753 @535 AND 1 Z LwC! /MODULO 2048

i F54 7041 CMA TAC /NEGATE

’ 4055 2560 1Sz 1.2 SGNI /SKIP IF NUMBER SHOULD BE MINUS
4056 7841 CMA TAC /NEGATE
4057 3443 DCA 1 Z X2 /ONTO STACK WITH IT

AFRET.
4p60 1056 TAD 7 INTR /LOOK AT INTERNAL MODE
461 7710 SPA CLA loan
4r62 5274 JMP AFF /FIXED INSIDE
4563 2010 AFX, 1Sz # STk /ADD ONE TO STACK POINTER
4064 1046 TAD 7 10AD /GET ADDR OF VARIABLE
4065 3271 DCA .+4 Jeon
4066 4501 JMS 1 7 OVLI /G0 TO INTERPRETER
467 0B1R FLOA /FIX TO FLOAT
477¢ 5402 FSTS /FLOATING STORE
4771 4071 . /ADDR OF VARIABLE
4772 00@7 ILVE /LEAVE INTERPRETER
4573 5203 JMP LT /GET NEXT 1/0 ITEM
4774 1443 AFF, TAD I 2 X2 /GET DATA
4775 3446 DCA 1 2 10AD /STORE IN VARIABLE
— 4676 5203 JMP ALT /GET NEXT ITEM

4c77 1527 AFN, TAD 1 7 HICI /INSTRUCTION FOR FINK




3653
453y
4531
2056
5311
2054
5337
1446
5330

2054

5347
1046
3317

4591

5002
4117
ne1
@207
7244
191w
3710
1619
3015
1415
3015
10657
7440
557¢
1815
4525
5302

/SHEET 87
/TYPE ROUTINF FOR FOSSIL
TYPE,  NCA 7 MODE
JMS 1 7 10HI
TIT, JMS 1 % 1011
1S2 7 INTR
JMP TXY
TFJ» 152 7 XTRN
JMP TFX
TFF, TAD 1 # 10AD
JMP TJF
TXJ, 1SZ 2 XTRN
JMP TXX
TXF, TAD 7 10AD
NCA . +3
JuS 1z ovLl
FLDS
UFLO
TLVE
CLA cMa
TAD # STK
NCA 7 STK
TAD 7 STK
DCA 7 TEMA
TAD 1 Z TEMA
TJF, DCA 7 TEMA
TAD 7 MMFF
SZA
JMP T Z WMMFI
TAD % TEMA
JMS 1 Z FXPI
JMP TIT

8/711/67 21:16.3 PAGE 87

/0 INDICATES OUTPUT

/GO INITIALIZE FORMAT

/SET MODES AND [/0 ADDR

/LO0K AT INTERNAL MODE
/FLOATING '

/F1XED, LOOK AT EXTERNAL MODE
/FLOATING

/FIXED, PICK UP ITEM

/G0 QUTPUT IT

/LOOK AT EXTERNAL MODE
/FLOATING

/FIXED, PICK UP VARIABLE ADDR
Jaas

/GU To INTERPRETER
/FLOATING LOAD

/ADDR OF VARIABLE

/FLOAT TO FIX CONVERSION
/LEAVE INTERPRETER

/MOVE STACK POINTER DOWN
/!01

Jhes _

/GET ITEM TO OUTPUT

/s

/o

/HOLD IT IN TEMPORARY
/1S THIS A DECTAPE OUTPUT
/o

/YES, GO TO DT BUFFERING
/NO, GET ITEM

/GO TO OUTPUT ROUTINE
/GET NEXT ITEM



4137
414
4141
4147
4143
4144
4145
4146

4147
4150
4151
4152
4153
4154
4155
4156
4157
4160
4161
4162
4163
4164
4165
4166
4167
4170
4171
4172
4173
4174
4175

4176
4177

1046
3343
4501
4092
4143
010G
2007
5355

1046
3353
4501
5082
4153
2007
1863
1210
30108
7201
1018
3243
4574
1857
7640
5571
4524
7200
1376
4550
1584
4525
5302

p305
7492

8/11/67 21:17,14 PAGE 88

/SHEpT 88

/TYPE MORE

TFX, TAD # 10AD
NCA ,+3

TXX»

TdX

CEE,
F42,
L4a,

JMS 1 7 OvLlI
.DST

FLOA
ILVE
JMP TUX

- TAD 7 10AD

DCA ,+3
JuS 1 7z ovLl
FLDS

ILVE

TAD 2 MTH
TAD Z STK
DCA -z STK
CLA IAC

TAD z STK
DCA 2 X2

JMS 1 2 XPN
TAD # MMFF
SZA CLA

JMP T 2 WMMXI
JMS 1 # FONI
CLA

TAD CEE

JMS 1 Z OTCI
TAD 1 Z BEXI
JMS 1 z FXPI
JMP TIT

305

HLT

/GET VARIABLE ADDR

foas

/GO TO INTERPRETER
/FIXED LOAD

/VARIABLE ADDRESS

/F1X To FLOAT CONVERSION
/LEAVE INTERPRETER

/G0 QUTPUT

/GET VARIABLE ERROR
/v
/60 To INTERPRETER
/FLOATING LOAD
/VARIABLE ADDR
/LEAVE INTERPRETER ‘
/MOVE STACK POINTER DOWN
/oo,
/t..
/POINTER+1 TO X2
Lo

/e
/H22X2+1, L2+X2+2
/1S THIS DECTAPE OUTPUT?
/‘l'
/YES, GO TO DT BUFFERING
/N0, GO OUTPUT FRACTION
foe
/0yTPYT CHARACTER E
/oo
/DUTPUT ADJUSTED EXPONENT
loue
/GET NEXT ITEM

/CHARACTER E



4200
4221
4292
4223

4200

5602
5603
0200
P21

/SHEET 89

#4200

/MT SWITCH TRAP
JMp 1L +2
JMP 1L +2
200
201

8/11/67 21:17,33

PAGE 89

e



4204
4205
4206
4297
4210
4211
4212
4213
4214
4215
4216
4217
4220
4221
4222
4223
4224
4225
4226
4227
4230
4231
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
4250
4251
4252
4253

4501
Bo51
4211
gea7
5580
5002
3562
2017
2851
5154
#9111
2010
5802
2025
P213
5002
3562
2015
#0951
5154
5002
2825
8023
4236
4241
4242
P35
ga25
2035
2852
5882
3565
2013
p023
4254
4251
4263
5802
3544
2052

8/11/67 21:17,33 PAGE 98

/SHEET 9@
/INTERPRETIVE MODE SINE AND COSINE

/THIS ROUTINE CALCULATES FLOATING POINT SINES AS FOLLOWS:

/THE ARGUMENT IS FIRST REDUCED TO A UNIT CIRCLE (@B<X<2PI)

IS FURTHER REDUCED TO THE FIRST QUADRANT

/THIS IS CALCULATED BY A SERIES EXPANSION TAKEN FROM P. 148 OF
/APPROXIMATIONS FOR DIGITAL COMPUTERS, BY CECIL HASTINGS.

/THEN IT

ISIN,

SIST,

SM1i.,

SZ1,
SP1,

S22,

JMS 1 2 OVLI
SUBN
SIST
ILVE
JMP 1 Z INTI
FLDS
THWOP
FDVR
SUBN
$Ss8
UFLO
FLOA
FLDS
X
FSuB
FLDS
TWOP
FMPY
SUBN
SSSB
FLDS
X
FIF
SM1
SZ1
SP1
FNEG
SINE
FNEG
SUBL
FLDS
Pl
FSuB
FIF
SM3
S22
SP3
FLDS
OREZ
SUBL

/GO TO INTERPRETER

/ENTER SUBROUTINE

/SIN ADDR

/LEAVE INTERPRETER

/GET NEXT INSTRUCTION

/GET X MOD 2 P!

/LOAD 2#P]

/CALCULATE X/2PI

/SAVE IT IN X

/ean

/FIX RESULTS OF X/2#PI]

/RE-FLOAT IT

/PICK UP ORIGINAL X/2xP]

/)co

/SUBTRACT - GET RID OF EVEN CYCLES
/LOAD 2P1 TO TURN BACK INTO RADIANS
S

/MULTIPLY

/SAVE THIS RESULT IN X

/v

/PICK UP X AGAIN

/!lo

/1S 1T POSITIVE NEGATIVE OR ZERO?
/NEGATIVE

/Z2ERO

/POSITIVE

/SIN(=X)==SIN(X)

/RECURSIVE CALL TO SINE

/NEGATE THE ANSWER

/SIN(D)=8

/1s X<pI?

/GET P1

/CALCULATE PI-X ‘

/1S THE RESULT POSITIVE, NEG, OR @?
/NEGATIVE, X>PI

/SIN(NPI)=0

/POSITIVE, X<PI

/LOAD ZERO ONTO THE STACK

Jown

JEXIT




4254
4255
4256
4257
4260
4261
4262
4263
4264
4265
4266
4267
4270
4271
4272
4273
4274
4275
4276
4277
4300
4301
4302
4303
4304
4305
4306
4387
4310
4311

5002
8025
5002
3565
2013
2021
4211
5002
8025

50802

4364
2013
2023
4254
4274
4277
5802
3547
9052
5802
4364
5092
2025
#0216
5402
20825
@851
5161
5002
4359

/SHEET 91
/SIN COS CONTINUED

SM3, FLDS
X
FLDS
PI
FsuB
TRAN
SIST
SP3, FLDS
X
FLDS
ploT
FsuB
FIF
SM3
SZ4
SP4
SZ4, FLDS
ENO
SuUBL
SP4, FLDS
PIOT
FLDS
X
FDIV
FSTS

X
SUBN
SQRE
FLDS
c9

B8/11/67 21:18.44 PAGE 91

/SINCX)==SIN(X-PI)=SIN(PI=X)
/L0AD X

/LOAD PI

A

/CALCULATE PI-X

/RETURN TO THE BEGINNING

/e

/1S X<pl/2?

/LOAD X

/LOAD PI/2

/.00

/CALCULATE (PI/2)-X

/18 THIS RESULT POSITIVE, NEG, OR 87
/NEGATIVE, (PI/2)<XLPI

/X=P1/2

/POSITIVE, X IS IN FIRST QUADRANT
/SIN(PI/2)=1

/LOAD STACK WITH ONE

/EXIT

/ALGORITHM BEGINS HERE

/LOAD PI1/2

/LOAD X, TO GET X/(PI/2) SINCE
/ALGORITHM CALCULATES SIN(PI/2#X)
/FORM X/(P1/2) )

/STORE THIS AS X

/oo

/FORM X#%2

/e

/LOAD FIRST CONSTANT FOR LOOP
/‘l!




4312
4313
4314
4315
4316
4317
4326
4321
4322
4323
4324
4325
4326
4327
4338
4331
4332
4333
4334
4335

4336
4337
4340
4344
4342
4343
4344
4345
4346
4347

0020
4331
1756
3547
3555
3547
5802
30865
8815
4982
1756
4401
7082
4353
p012
0024
5092
2825
2815
2052

4501
gB51
4343
poa7
5500
5082
4364
pB13
60625
pe52
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/SHEET 92
/EVEN MORE SIN COS

SILt,

/COSINE

1C0S,

CosT,

THRO
SILl
DVAR
ENO
RUOF
ENO
FLDS
XSOR
FMPY
LDST
DVAR
STol
FLol
SC
FADD
CON
FLDs
X
FMPY
SUBL

/D0 LOOP

/RANGE OF Do LOOP

/RUNNING VARIABLE

/STARTING AT ONE

/ENDING AT FOUR

/INCREMENTED BY ONE

/GET X##2

/s

/MULTIPLY BY ACCUMULATED SUM
/SET UP INDEXED LOAD

/GET CURRENT INDEX

/STORE IT ON THE INDEX STACK
/GET C(J)

Iy

/ADD IT INTO CURRENT SUM

/END OF DO | 0OP RANGE

/GET X ON THE STACK

/on

/MULTIPLY BY ACCUMULATED SUM
JEXIT

ROUTINE BEGINS HERE

JMS T Z 0VL
SUBN
coSsT
ILVE
JMP T Z INT
FLDS
PIOT
FSuUB
SINE
SUBL

i

I

/G0 TO INTERPRETER
/ENTER SUBROUTINE
/C0S ADDR

/LEAVE INTERPRETER
/GET NEXT INSTRUCTION
/C0S(X)=SIN(PI/2-X)
/LOAD PI/2

/FORM P1/2~X

/TAKE THE SINE

7EXIT




4350
4351
4352
4353
4354
4355
4356
4357
4360
4361
4362
4363
4364
4365
4366

7764
2366
5735
7771

5466

6317
7775
2431
5053
0008
5325
2420
po01
3110
3755

/SHEET 93

8/11/67 21:28.1 PAGE 93

/CONSTANTS FOR SINE AND COSINE ALGORITHM

€9 7764
2366
5735
sC, 7771
5466
6317
7775
2431
5053
2000
5325
2424
PIOT, @001
3118
3755

/C9=.,80P15148419

/C7== BB467376557

/C5z,87968967928

/C3==.64596371106

/C1=1.,570796326794




4367
4370
4371
4372
4373
4374
4375
4376
4377
4400
4401
4492
4403
44p4
4485
4406
4497
4410
4411
4412
4413
4414
4415
4416
4417
4420
4421
4422
4423
4424
4425
4426
4427
4430
4431

45081
P51
4374
gea7
55808
2851
5154
5882
2@ 25
pB23
4404
4404
4413
2867
45092
6262
4501
PR35
2021
4374
5802
3547
P13
8823
4432
4251
4422
5802
8025
50082
3547
pB16
8e27
8835
@52
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/SHEET 94

/INTERPRETIVE MODE LOGARITHM

/THIS ROUTINE CALCULATES LOGS BY THE FOLLOWING METHOD:
/LOGE¢X)=LOG( (2#%N)*F), WHERE 1<F<2

/ =NLOG (2)+[.0G(F)

/LOG(F) 1S CALCULATED WITH A SERIES EXPANSION FOR LN(1+X)
/TAKEN FROM PAGE 188 OF APPROXIMATIONS FOR DIGITAL COMPUTER
/BY CECIL HASTINGS i

1LOG,  JMS 1 2 OVLI /GO TO INTERPRETER
SUBN /ENTER SUBROUTINE
LOST /L0G ADDR
ILVE /LEAVE INTERPRETER
JMP 12 INTI /GET NEXT INSTRUCTION
LOST,  SUBN ' /CALL SUBROUTINE TO GET ARG IN X
SSSB Joon
FLDS /GET ARGUMENT IN X AGAIN
X lves
FIF /1s 1T POSITIVE, NEGATIVE, OR ZERO?
LOZ@ /NEGATIVE - ERROR
LOZ® /2ERO - NON-RECOVERABLE ERROR
LOP® /POSITIVE
LOZ@,  ILVE /LEAVE INTERPRETER
JMS 1 2 GOOF /LOG OF @ OR NEG NUMBER
6262 /ERROR NO, 22
JMS 1 Z OVLI /GO TO INTERPRETER
FNEG /TAKE NEGATIVE oF X
TRAN /GO TRY AGAIN
LOST o
LoP@, FLDS /GET FLOATING POINT ONE
ENO lvan .
FSUB © /CALCULATE 1=-X
FIF /1S X<1?
LOM1 /NO, X>1, GO T* ALGORITHM
SZ2 /X=1, LOG(1)=@, EXIT
LoP1 /YES, X<1,
LoP1,  FLDS /LOG(X)==LOG(1/X)
X /50 PICK UP X
FLOS /PICK UP FLOATING POINT ONE
ENO [
FDIV /CALCULATE 1/X
FLOG /RECURSIVE CALL TO LOG
FNEG /NEGATE THE RESULT

SUBL /EXIT




4432
4433
4434
4435
4436
4437
4440
4441
4442
4443
4444
4445
4446
4447
4450
4451
4452
4453
4454
4455
4456
4457
4460
4461
4462
4463
4464
4465
4466
4467
4478
4471
4472
4473
4474
4475
4476
4477
4500
4501
4502
4503
45p4

4002
3547
4002
2025
#0e2
pe1p
5002
3557

2815

4002
3547
4492
@825
5082
3547
5802

@825

p013
5402
p025
5002
4585
poze
4477
1756
3547
2563
3547
5082
2025
2015
4002
1756
4491
7002
4510
go12
pp24
5002
B025
015
pa12
pB52

/SHEET. 95
/MORE LOGS

LoM1,

LoL1,

LDST
END
LDST
X
FXSB
FLOA
FLDS
L0G2
FMPY
LDST
ENO
STST
X
FLDS
ENO
FLDS
X
FSuB
FSTS

X
FLDS
L08
THRO
LoL1
DVAR
ENO
EXL
ENO
FLDS
X
FMPY
LDST
DVAR
STO!
FLDI
L07
FADD
CON
FLDS

X

FMPY
FADD
SUBL

8/11/67 21:21,36 PAGE 95

/ALGORITHM BEGINS HERE

/PICK UP INTEGER ONE

/PICK UP THE EXPONENT OF X
/o

/GET EXPONENT-1

/TURN 1T INTO A FLOATING PT. NUMBER
/GET NATURAL LOG OF 2

I

/FORM N LOG2

/SET EXPONENT OF X TO 1
/LOAD INTEGER 1

/STORE IN X

ARE

/ALGORITHM CALCULATES LN(1+X)
/S0 CALCULATE x-1

/oo

/!l’

faen

/STORE THE RESULT IN X

/v

/PICK UP FIRST CONSTANT FOR LOOP
e

/00 LOOP

/RANGE OF DO LOOQOP

/RUNNING VARIABLE

/STARTING AT ONE

/RUNNING TO SEVEN
/INCREMENTED BY ONE

/GET X

/'ll

/MULTIPLY BY ACCUMULATED SUM
/PREPARE INDEXED LOAD

/GET CURRENT INDEX -

/STORE IT ON INDEX STACK
/GET ACI)

/'ll

/ADD IT INTO CURREN® SUM
/CONTINUE - END OF DO LOOP RANGE
/GET X

/e

/FINAL SERIES MULTIPLICATION
/ADD IN EXPONENT PART

/EXIT




4505
4506
4507
4510
4514
4512
4513
4514
4515
4516
4517
4520
4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534

7771
4544
1735
7774
2236
4304
7775
4746
2771
7776
2535
3301
7776
4113
72114
7777
2517
2307
7777
4000
4109
2080
3777
7742

/SHEET 96
/CONSTANTS FOR LOGARITHM ALGORITHM

L08,

LO7,

7771
4544
1735
7774
2236
4304
7775
4746
771
7776

© 2535

3301

7776

4113
7211
7777
2517
3387
7777
4000

4100

200
3777
7742

8711767 21:22,46

/-.8064535442
/.8360884937
/-.8953293897
/.1676540711
/-.2407338084

/3317990258

/~.4998741238

/49999964239

PAGE 96

—



4535
4536
4537
4549
4541
4542
4543
4544
4545
4546
4547
4550
4551
4552
4553
4554
4555
4556
4557
4560
4561
4562
4563
4564
4565
4566
4567
4570
4571
4572
4573
4574
4575
4576
4577
4600
4601

4501
251
4542
poa7
5500
pA51
5154
2023
4550
4274
4560
5002
025
po35
B30
5002
3547
gB16
8052
5002
3557
5002
@25
pB16
N5
5154
pB11
4402
1755
4002
1755
P10
5002
P025
0013
54p7
@025
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/SHEET 97

/INTERPRETIVF EXPONENTIAL

/THIS ROUTINF CALCULATES FLOATING POINT EXPONENTIALS
/EraX=28u (X2 0G2(E))=2##(N+F), WHERE

/N IS AN INTEGER AND F IS A FRACTION, 2#%F [S CALCULATED AS

/2#%F=1+2F/(p+RF#22-C/(D+4=22))
/THE CONSTANTS ARE FOUND ON SHEET 58 OF THIS LISTING

1EXP, JMS 1 72 OVLl /GO TO INTERPRETER
SURN /ENTER SUBROUTINE
EXST /EXP ADDR
ILVE /LEAVE INTERPRETER
JMP 1 Z INTI] /GET NEXT INSTRUCTION
EXST, ., SUBN /CALL SUBROUTINE TO GET ARGUMENT IN X
SSSB /e : .
FIF /1S X POSITIVE, NEGATIVE, OR ZERO?
FXML /NEGATIVE
SZ4 /EXP (@) = 1
EXP1l /POSITIVE
EXM1, FLDS JEXP(=X)=1/EXP(X)
X /HENCE, GET X BACK ON THESTACK
FNEG /NEGATE IT
FEXP /CALL EXPONENTIAL RECURSIVELY
FLDS /GET FLOATING PDINT ONE
ENO /o
FDIV /CALCULATE 1/EXP(X)
SUBL JEXIT
EXP1, FLDS /SEPARATE FLOATING NUMBER
L0G2 /GET NATURAL LOG OF 2
FLDS . /GET X
X /e
FD1V /CALCULATE X/LN(2)=X#L0G2(E)
SUBN /STORE THIS IN X
SSSB [ AN
UFLO /FIX THE NUMBER X#L0G2(E)
STST /THIS 1S THE INTEGER PORTION
FLAG /O0F 2#%(X%L0G2(E))=2%%(M+])
LDST /LOAD THE INTEGER AGAIN
FLAG A
FLOA /RE-FLOAT .IT
FLDS /GET THE ORIGINAL X*L0OG2(E)
X oo
FSuUB . /X#L0G2(E) - FLOATF (FIXF(X#L0OG2(E)))
FSTS /STORE THE FRACTION PART IN X
X /o




4602
4603
4604
4605
4606
4607
4610
4611
4612
4613
4614
4615
4616
4617
4628
4621
4622
4623
4624
4625
4626
4627
4638
4631
4632
4633
4634
4635
4636
4637
4640
4641
4642
4643
4644
4645
4646
4647
4650
4651
4652
4653
4654
4655

2851
5161
50082
3065
5082
2563
poB12

5082

2566
#o16
5002
2025
#0235
ge12
5002
2571
5002
3065
2015
pe12
50887
2574
go12
50082
8025
5002
3552
pB15
2016
5002
3547
8012
5402
2035
4002
B35
4002
1755
goo1
4002
p0O36
4002
pR37
2052

/SHEET 98

/MORE EXPONENTTAL

SUBN
SQRE
FLDS
XSQR
FLDS
£x1

FADD
FLOS
EX2

FOIV
FLDS

X
FNEG
FADD
FLDS
EX3
FLDS
XSQR
FMPY
FADD
FLDS
EX4
FADD
FLpS

X

FLDS
OWT
FMPY
FDIV
FLDS
ENO
FADD
FSTS
MET1
LDST
MET1
LDST
FLAG
FXAD
LDST
MET1+1
LDsT
MET1+2
SURL
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/ALGORITHM BEGINS HERE
/CALCULATE X#x2

/LOAD X#%2

VR

/LOAD FIRST CONSTANT, D
/o

/CALCULATE X#%2+D=Y+D
/LOAD 2ND CONSTANT, C
Lo

/CALCULATE C/(Y+D)

/LOAD X

/v

/CALCULATE =X

/=X+C/ (Y+D)

/LOAD THIRD CONSTANT, B
/oo

/LOAD X##2

Jeen

/CALCULATE BY=X+C/(Y+D)
/e

/LOAD FOURTH CONSTANT, A
/e

JCALCULATE A+BY_X+C/(Y+D)
/L0AD X

VA

/LOAD FLOATING POINT THWO
/oo

/FORM 2X

JCALCULATE 2X (A+BY-X+C/(Y+D))
/LOAD FLOATING POINT ONE
s

/142X ALBY-X4C/(Y+D))
/STORE RESULT IN TEMP REGISTER
/0 .

/PICK UP EXPONENT PART
VN

JPICK UP M IN 2##M (FROM FLAG)
Joue

/ADD IT INTO THE EXPONENT
/PICK UP LOW ORDER PARTS
/oo

/LW ORDER FRACTION

/e

JEXIT




4501
Br51
4663
Ane?
5500
3751
5154
5002
pn25
g%23
4673
4676
4677
6035
31
pa35
BE5?
5002
3547
gn12
5007
3547
5007
PN25
an13
BB16
5402
gn25
pR51
5161

B/11/67 21:124.44 PAGE 99

/SHEET 99
/INTERPRETIVFE ARCTANGENT

/THIS ROUTINF CALCULATES THE ARCTANGENT OF A FLOATING POINT

/NUMBER X RY THE FOLLOWING ALGORITHM:

FATAN(X)=((CCC(ALI#*2+AL11)#2+A0 ) %7 +A7)#Z+15) %2+ AT ) #Z+AL ) *Y

/WHERE Z=Ya#2 AND Y=(X=1)/(X+1)
/THE ALGORITHM IS TAKEN FROM PAGE 136 OF
/APPROX[MATINNS FOR DIGITAL COMPUTERS RY CECIL HASTINGS

IATN,  JUMS | 7 OVLI /60 TO INTERPRETER
SURN JENTER SUBRQUTINE
4RST /ARCTAN ADDR
ILVE /LEAVE INTERPRETER
JMP 1 7 INTI /GET NEXT INSTRUCTION
ARST,  SURN /CALL SUBROUTINE TO PUT ARGUMENT IN X
SSSB /e
FLDS /GET ARGUMENT ON STACK AGAIN
X Jaes
FIF /1S 1T POSITIVE, NEGATIVE, OR ZERO?
ARM ' JNEGATIVE - ATAN(=X)z-ATAN(X)
ARZO /ZERO = EXIT
ARP /POSITIVE
ARMB,  FNEG /NEGATE THE ARGUMENT
ARTHN /CALL ATAN RECURSIVELY
FNEG /NEGATE THE RESULT
ARZE,  SUBL JEXIT
ARPE,  FLDS /GET FLOATING POINT ONE
ENN /v
FADD /COMPUTE X+1
FLDS /GET FLOATING POINT ONE AGAIN
ENO N
FLDS /GET y BACK AGAIN
X Sl
FSUB /COMPUTE X-1
FOIV /CALCULATE (x=1)/(x+1)
FSTS /THIS IS NOW THE ARGUMENT X
X loon
SURN /COMPUTE X SQUARED
SORE Jius

,‘____4,“,




4714
4715
4716
4717
4720
4721
4722
4723
4724
4725
4726
4727
14730
4731
4732
4733
4734
4735
4736
4737
474
4741
4742
4743
4744

5002
4745
an2v
4735
1756
3547
3554
3547
5002
3065
pB15
400?
1756
4401
7082
475¢
2012
Baz24
560z
2a25
2r15
5002
357¢
noL2
ens2

/SHEET 170

/MIORE ARCTANGENT

ARL1,

FLDS
AR13
THRO
ARLL
DVAR
ENO
XIS
END
FLDS
XSOR
FMPY
LDST
DVAR
STO1
FLDI
AR11
FADD
CON
FLDS
¥
FMPY
FLDS
PlOF
FADD
SUBL

8/11/67 21:25.28 PAGE 100

/PICK UP AR13 FOR DO LOOQP
/e

/D0 LOOP

/RANGE OF DO LOOP

/RUNNING VARIABLE IS DVAR
/STARTING AT ONE

/ENDING AT SIX

/INCREMENTED BY ONE EACH TIME
/PICK UP X#=2

/v

/MULTIPLY BY CURRENT SUM
/SET UP INDEXED VARIABLE
/GET THE CURRENT INDEX
/STORE IT ON THE INDEX STACK
/PICK UP A(I)

loen

/ADD INTO CURRENT SUM
/CONTINUE - END OF DO LOOP RANGE
/GET FLOATING POINT X

/e )

/MULTIPLY BY ABOVE RESULTS
/GET PI/4

/ﬂ.l

/ADD INTO ABOVE RESULTS
JEXIT




47 a4
474k
4747
474
4781
4752
PAVEKS
4754
475"
4745
4757
4760
47h1
4762
4763
4764
4765
474K
47687
4777
4771

7771
3371
6923
7774
56672
6243
7775
2430
4625
7776
5703
7223
7776
3126
5222
7777
5253
2437
anpe
3777
7727

/SHEET 1171

8/11/67 21:26,11

PAGE 101

/CONSTANTS FNR ARCTANGENT CALCULATION

AR13, 7771
3371
6523

AR11, 7774
5662
6243
7775
2430
4620
7776
5703
7223
7776
3126
5222
7777
5253
2437
Anao
3777
7737

/A13=,006812411
/A11=~ 333606269
/A9=,8079626318

/A7=-.1323$5@96

/A5=,198078690

/A3=-,333173758

/A1+.999996115




47772
4773
4774
4775
4776
4777
Scon
5001
5002
5003
Stpa
5085
5¢a6
50087
5¢18@
5211
5012
5013
5714
5015
5016
5617
5260
5721
5022
5723
5724
5025
5026
5727
5030

.5r31
5032
5033
5734
5035
5 3e

" 37

JAn
[N

P.A»l
T47
43
44

45
T4k

47

TGV AN UT T 0T A

RIRC

57

517

45p1
n251
4777
aee7
5500
pAs1
5154
50802
pa25
an23
5250
5056
5007
5402
PR35
rep7
1835
7182
7517
7026
7010
3035
4501
2022
5044
1756
3547
3556
3547
5202
#3235
5002
2e25
6e16
5002
D235
7e12
500z
3552

A7
54¢?
27235
Ntzu
57207
[RE)
AA52
GrnT
YV
676

/SHEET 102

ZINTERPRETIVF
/THIS ROUTINF CALCULATES FLOATING POINT SQUARE ROOTS BY SIX

/ITERATIONS F

1S0T, JMS
SURN
SQST
ILVE
JMP

SQST, SUBN
SSSB
FLDS
X
FIF
ERR1
SQ#1
SArP1

SQP1, FSTS
MET1

1

1

Z

8711767 21:26.13

Z 0OVLI

INTI

TAD 7 MET1

CLL
SPA
CML
RAR

DCA 7 MET1

JMS
THRO
saLl
DVAR
END
XIS
END
FLDS
MET1
FLOS
X
FD1v
FLDS
MET1
FADD
FLNS
NWT

FOVR
FSTS
MET1
SQL1, con
FLDS
METL
SURL
ERR1, ILVE
JMs
F2AY

[

1

)

2 0vVL1

GROF

PAGE 1@2

SQUARE ROOT

NEWTONS METHOD

/G0 TO INTERPRETER

/ENTER SUBROUTINE

/SQRT ADDR

/LEAVE INTERPRETER

/GO GET NEXT INSTRUCTION

/GO TO ROUTINE TO SAVE STACK IN X
/ae

/GET X BACK ON THE STACK

/Oll

/1S 1T POSITIVE, NEGATIVE, OR ZERO?

/NEGATIVE - THIS IS AN ERROR

/2ERO - EXIT IMMEDIATELY
/P0SITIVE

/STORE ARGUMENT IN TEMP REGISTER
/o

'/LEAVE |NTERPRETER

/PICK UP EXPONENT OF ARGUMENT
/DIVIDE IT BY 2...

/70 GET A FIRST APPROXIMATION
/e

/s
/STORE IN MET1

/GO TO INTERPRETER

/B0 LOOP

/RANGE OF DO LOOP

/RUNNING VARIABLE IS DVAR

/STARTING AT ONE

/ENDING AT SIX

/INCREMENTED BY ONE

/PICK UP CURRENT APPROXIMATION, X(I)
/oo

/PICK UP NUMBER T0 BE SQ-ROOTED

A

/FORM N/X (1)

/PICK UP X(I) AGAIN

/o

/FORM x (1) +N/x (1)

/GET FLOATING POINT TWO

/e

/FORM A.5#(XCI)+N/X (1))

/STORE IT TO FORM X(N+1)

loan

/CONTINUE - END OF DO LOOP
/PICK UP LAST ITERATION

/o

/LEAVE SUBROUTINE

/LFAVE INTERPRETER

/CGMPLAIN ABOUT NEGATIVE NUMBER
/ERROR NO. 20




5o

Lo

SEZ1,

JMS

FNEG
SORT
SURL

*

8/11/67 21:27.13

Ovel

PAGE 172-1

/G0 TU INTERPRETER
/TAKE NEGATIVE 0OF X
/GET ITS SGRT

/RE TURN




5°75
5177
51042
5171
5122
5123
5124
5125

5176

. 5127

5117
5111
5112
51173
2114
5115
5114

5717
5122
2121

45¢1
hesy
5064
peag7
5587
5402
8035
5492
Ba25
5002
2a35
5002
89225
2941
BAs52

4501
AAS1
5183
ana7
55010
a1y
224¢
2252

4501
2051
5113
ane7
5504
5472
ar35
R4

SAgz

2235
pral
was?

6/11/67 21:27.27 " PAGE 123

/SHEET 143
/POWER CALCUL ATIONS

/FLOATING TO FILOATING
/YHIS CALCULATES A®#B, WITH A AND B FLOATING, B ON
/TIP OF THE STACK, A NEXT ON THE STACK

IFLF, JMS 1 72 DLl /G0 TO INTERPRETER
SURN /ENTER SUBROUTINE
F18T /4DDR 0OF ROUTINE
ILVE /LEAVE INTERPRETER
JMP 1T 7 INTI /GET NEXT INSTRUCTION

F18T, FSTS /STORE TOP NUMBER IN TEMP REGISTER
MET1 Iy
FSTS /STORE NEXT NUMBER IN X
X /v
FLDS /PICK THEM UP IN REVERSE ORDER
MET1 e
FLDS /e
X /ARGUMENTS NOW IN REVERSE ORDER
FLFI /CALL FLOATING-TO-FLOATING INVERTED
SURL ZEXIT FROM SUBROUTINE

/FLOATING TO FIXED
/TH1S CALLCHLATES A##B, WITH A FLOATING, B FIXED, B ON TOP
/DF THE STACx, A NEXT ON THE STACK

[FLX, JMS 1 # 0VL1 /G0 TO INTERPRETER
SUBN /ENTER SUBROUTINE
F3sT /ADDR OF ROUTINE
ILVE /LEAVE INTERPRETER
JMP T gz INTI /GET NEXT INSTRUCTION

F3ST, FLOA /TURN FIXED NUMBFR INTO FLOATING PT.
FLFL /CALL FLOATING-TO-FLOATING ROUTINE
SuBL /EXIT FROM SUBRQOUTINE

/FLOATING TO FIXED, INVERTED
/THIS CALLCULATES A#2B, WITH -A FLOATING, B FIxED, A ON TOP
/0F THE STACK, AND B SITTING NEXT ON THE STACK.

1FX1, JMS | 2 VLl /GND TO INTERPRETER
SURN /JENTER SUBROUTINE
F4sT /ADDR OF ROUTINE
ILVE /LEAVE INTERPRETER
JMP T 7 INTI /GET NEXT INSTRUCTION
F4sT, FSTS /STORE TOP NUMRER IN TEMP REGISTER
MET1 /e
FLCA /FLOAT NEXT ARGUMENT ON STACK
FLDS /PICK UP THE OTHER ARGUMENT
METL /e
FLFI /CALL FLOATING-TO-FLOATING-INVERTED
SURL /JEXIT FROM SUBROUTINE




NN AN

5472
a1y
Bz
517
51z
12
55 1

1
1
3
1
1
1

<

4501
[A11-R1
5127
wagy
5546

@ns1 .

5154
50¢7
w25
GAz3
5145
514%
5137
nez7
18
P23
NSy
15
arso
vy 7
LBy
6261
4501
zn3s
A5
nns?

6/11/767 21:28.32 PAGE 104

/SHEET 174 _

JFLOATING TO FLOATING INVERTEU

JTHIS ROLTINF CALCULATES Ax#R, WHEKE A AND B ARE BOTH

/FLOATING POINT MUMBERS. A 1S THE TOP NUMBER ON THE

/STACK, R IS THE 2ND NUMHER DN THE STACK. THE RESULT

/15 CALCHLATFD AS Ax#BzEXP(B*LN(A))

/IF A IS NEGATIVF, THE RESULT 1S, IN GENERAL, A COMPLEX NUMBER,
/50 NEGATIVE 1S TLLEGAL

IFFI, JMs 1 7 CvLl /GO TO INTERPRETER
SURN /ENTER SUBROUTINE
F2sT : /ADDR 0F ROUTINE
ILVE /LEAVE INTERPRETER

© /G0 GET NEXT INSTRUCTION
/STORE FIRST NUMBER IN X

JMP T 72 INTI
F2sT, SURN

SSS8 /v
FLDS /PICK 1T UP ON THE STACK AGAIN
X s
FIF /1S IT POSITIVE, NEGATIVE, OR ZERO?
FLML /NEGAT|VE, TH[S [S AN ERROR
FL71 - /#ERO, THE RESULT IS ZERD
FLPL /POSITIVE
FLPL,  FLNG /TAKE LOG OF TOP NUMBER
FMPY /MULTIPLY RESULT TIMES 2ND NUMBER
FEXP /TAKE THE EXPONENTIAL OF IT
SURL JEXIT
FLZ1,  FMPY /ZERO RESULT, BUT CLEAR STACK
SUBL /EXIT FROM SUBROUTINE
FLML,  ILVE JLEAVE INTERPRETER
JMS 1 2 GOOF /GO COMPLAIN ABOUT NEGATIVE NUMBER
6261 /ERROR NO, 21 :
JMS 1 7 OVLI /GO TO INTERPRETER
FNEG /TAKE NEGATIVE
FLFI /CALCULATE AwsB

Sugl

/RETURN




5154
5155
5156
5157
5168

5161
5162
5163
5164
5165
5166
5167
5170

54p2
72azs
5482
aazs
@es52

50062
P25
5002
7025
AR15
5402
3065
nns2

B/11/67 21:29,29 PAGE 105

/SHEET 115
/SIME SURROUTINES

/SAVE SPACE SURROUTINE

/T41S Is A "MCVE=-TO-MEMORY" SUBROUTINE THAT RESULTS
/1M THE TOP MUMBER ON THE STACK REING STORED IN X, AND
/RETURNED AGAIN TO THE STACK.

SSSB, FSTS /STORE - THE STACK IN X
X /e
FLDS /PUT IT BACK ON THE STACK
X /o
SUBL /EXIT FROM THE SUBROUTINE

/SRUARE ROUTINE
/THIS -ROUTINF CALCULATES THE SQUARE OF THE NUMBER
/FOUNU [N X, LEAVING THE RESULT IN XSG6R,

SQRE, FLDS /PUT X ON THE STACK
X /e
FLDS /PUT ANOTHER X ON THE STACK
X /e
FMPY /MULTIPLY X TIMES X
FSTS /STORE RESULT IN XS@R
XSAR . /o

SURL - /EXIT FROM SUBROUTINE




/SHEE D 116
/PAGE 51

8/11/67 21:30.14

PAGE 106




5171
5172
5173
5174
5175
5176
5177

QG
6714
6411
5373
7200
6012
5771

/SHEET 1@47
/H1GH SPEED

RREAD, A
RFC
RSF
JMP
CLA
RRB
JMP

B/11/67 21:30.14

READ

I

RREAD

PAGE 187




5o
5271
572
523

52 n%

a7
45¢72
5364
524

/SHEET 1
/PAGE 52

#5200

#8

TLVE
IMS
364
JMP

B/11/67 21:3m,15 PAGE 198

1 Z BO0O0F

=2

/LEAVE INTERPRFTER

JCOMPLAIN ABOUT SA=5280 WITH ...
/NO INTERPRETIVE CODE THERE.
/ERR #34



52124
5225
5216
5207
5218
5211
5212
5213
57214
5215
5216
5217
5220
5221
5222
5223
5224
5225
5226
5227
5239
5231
5232
5233
5234
5235
5236
5237
52419
5241
5242
5243

5244
5245
5246
hWoay
525U
57951

5204 -

9053404}
7342
3057
6774
3266
1414
pa67
1073
3262
1662
745@
5667
7012
7812
0265
1254
3254
1414
2a67
1873
3262
1662
3255
1262
3052
7244
1256
3047
1253
7640
4252
5604

3IN57
126A
1453
774,

4252

554%

/NEW SHEETS

/SHEET 109

8/11/67 21:30,17 PAGE 109

/DECTAPE ROUTIMES

/DECTAPE INITIALIZE

#5204
MTREG,
DT4EG, @ .
CLA CMA CLL /SET FOSSIL
DCA NTFF /DECTAPE FLAG
DTLg /CLEAR_ g REGISTER
DCA RRWFLG /CLEAR RE=-READ/WRITE FLAG
TAD 1 ILC /FETCH UNIT NO,
AND R1D
TAD 1.T2
DCA NTADR
TAD 1 DTADR JUNIT NUMBER
SNA /1F UN1T=0
JMP 1 RRWBFI /RE.READ/WRITE BUFFER
RTR
RTR
AND DX7008
TAD UFB
DCA 1IFR
TAD 1 ILC /FETCH BLOCK NO,
AND R1M
TAD 1.T2
NCA NTADR
TAD 1 DTADR
DCA RLOCK
TAD RUFSIZ /SET WOCNT=BUFSIZ
DCA WOCNT
CLA CMA
TAD ADBUF /RESET BUFFER PQINTER
DCA RUFPNT
TAD MODE /MOUE=@ FOR QUTPUT
SZA LA /SKIP ON WRITE FLAG
JMS NTGO /READ NOW
JMP 1 DTBEG /WRITE LATER
/DECTAPE TERMINATE
DTEND, NCA NTFF /CLEAR FOSSIL DECTAPE FLAG
TAN RRWFLG /RE=READ/WRITE=-1
TAD MORNE /READ=-1 '
SMA CLA /SKIP ON READ 0+ RE-READ/WRITE FLAG

JMS
JMP

TG0
I INTI /FETCH NEXT INSTRUCTION



e e e e e e

5252
5253
5254
52455
5256

5257

5240
5261
5262
5263
52464
5765
5266
5267

g
4661
@aneg
s s
56 vind
5692

7577
5409
A i
G271
n4ni
7403
2004
5544

/SHEET

8/11/67 21:31.5 PAGE 110

110

/ACTUAL NECTAPE READ OR WRITE

DTGO,

UFa,
BLOCK,
ADBUF,

BUFSI1#,
ARWTP,
DTADR,
DTRD,
DTWR,
OX7000 .,
RRWFLG
RRWBF1,

"

JMS | ARWTP JCALL TC@1 OR 552 PACKAGE
@ JUNLIT, FUNCTION, NO. OF BLOCKS
) /STARTING BLOCK 0OF TRANSFER

RUFRFG /STARTING ADDRESS OF TRANSFER

JMP 1 DTGO /RETURN WITH FUNCTION COMPLETED
/AND TAPE STOPPED

RUFBEG-BUFEND=-2 /BUFFERSIZE FOR WDCNT
RWTAPE

2 /ADDRESS OF DECTAPE PARAMETERS
2291 /READ 1 BLOCK

m4pL /WRITE 1 BLOCK

7009 /UNIT MASK

7] -/RE-READ/WRITE FLAG

RRWBF



5270
5271
5272
5273
5274
5275
5276
5277
53282
5301

5322

5223
5304
5325
5326
53¢7
5312

4356
2047
1443
3447

2047

1444
3447
2047
1445
3447
5565

7200
4366
2047
1015
3447
5565

8/11/67 21:31,37 PAGE 111

/SHEET 111

/DECTAPE WRITE ONE ITEM

WMMX , JMS FLTOK

152 7 BUFPNT

TAD 1 2 X2 .

NCA I Z BUFPNT

1S2 Z BUFPNT

TAD 1 % _H2

DCA 1 z BUFPNT

[SZ # BUFPNT

TAD 1 Z L2

NCA [ # BUFPNT

JMP T 2 TITI
WMMF , CLA

JMS F1X0K

1Sz 7 RUFPNT

TAD # TEMA

DCA I 2 BUFPNT
JMP T 2 TITI

/FLOATING POINT

/MOVE EXPONENT TO BUFFER
AR

/ey

/MOVE HI ORDER

oo

/ven

- /MOVE LO ORDER

/een
/'-n
/GET NEXT ITEM

" /MAKE SURE THERE IS SPACE

/MOVE ITEM TO BUFFER
AR
AR

/GET NEXT ITEM



_

5311
53412
5313
5%14
5315
5316
5217
53217
5321
5322
5323
5324

5325

5226

5327

5337
5331
h1472
5233

5334

5335
5336

7204
1054
7706
5323
436+
2047
1447
3443
5722
40 6%
4356
2047
1447
3443
2047
1447
3444
2047
1447
3445
5736
4721

/SHEET

112

8/11/6

/DECTAPE ACCFPT ONE ITEM

DTJ»

DTJF,

DTJX,

GLA
TAD
aMA
JMp
Jms
157
TAD
nCa
JMP

2 XTRN

CLA

nTJX

F1x0K

7 BUFPNT

| 7 BUFPNT
1 # X2
]+l

AFRET

JMS
[S?

TAD

NnCA
187
TAD
DCA
157
TAD
DCA
JMP

AXRE

FLTOK

7 RUFPNT
[ -7 BUFPNT

1 # X2 i

? BUFPNT

[ 2 BUFPNT

1 # H2 )
7 RUFPNT

1 # BUFPNT

I # L2

] oo*t

T

7 21:32,24 PAGE 112

,1S DT ITEM FLOATING OR FIXED?
/e
/e
/FLOATING POINT
/INTEGER
/GET ITEM FROM BUFFER
/aen
/STORE 1T ON.STACK
/G0 STORE INTO VARIABLE
/e
/CHECK BUFFER S1ZE
/GET EXPONENT FROM BUFFER
/e
/STORE IT ON STACK
/GET HI ORDER
Ay :
/STORE ON STACK
/GET LO ORDER
YA . -
/STORE ON STACK .
/G0 STORE STACK INTO VARIABLE
/oo -



8711767 21:32.45 PAGE 113

: /SHEET 113
; /DECTAPE CONTROL
j 5337 7200 MMIC,  CLA /WRITE INSTRUCTION
5342 3053 NCA 7 MODE /MODE=@ IMPLIES OUTPUT
5341 1264 : TAD RTWR /WRITE ONE BLOCK
5342 3254 ‘ : NCa UFB - ‘
5343 4204 JMS MTBEG /GO INITIALIZE
© 5344 5745 JMP 1 et /60 TO GENERAL OUTPUT ROUTINE
3 5345 4190 TYPE VR
5346 @MD4 MMINS, 4 JWRITE MODE=4
I’ B
! 5347 7240 DTIC,  CLA CMa /READ INSTRUCTION
] 5350 3053 NCA 7 MODE /MODE=-1 IMPLIES INPUT
| 5351 1263 TAD DTRD /READ 1 BLOCK
: 5352 3254 : DCA UFB
5353 4204 JMS MTREG /G0 INITIALIZE
5354 5755 CUUMP T Lt /GO TO GENERAL- INPUT ROUTINE
5355 4000 ACTP e
; 0262 DTINS=Z PTW /READ MODE=2
5356 200U FLTOK, @ ' /1S THERE .BUFFER SPACE FOR A...
5357  72¢¢ cLA : /FLOATING NUMBER?
5360 105@ TAD # WDCNT /INCREMENT COUNTER BY 3
5361 1061 TAD 7 PTH /oo
5362 . 750% SMA , Jeer
5363 5371 JMP SCE /NOs GO COMPLAIN
o 5364 3050 NCA 7 WDCNT /YES, SAVE COUNTER
5365 5756 JMP 1 FLTOK /RETURN
5366 4080 FIXOK, 9 /BUFFER SPACE FOR INTEGER? .
5367 2050 IS# 7 WDCNT /INCREMENT AND TEST COUNTER
5370 5766 : JMP 1 FIXOK "/YES, RETURN
5371 4502 SCE, JMS T 2 GOOF /COMPLAIN - BUFFER EXCEEDED
5372 6363 6363 /ERROR' NO, 33 . :
5373 5774 JMP T L4 /SKIP REMAINDER OF THIS INSTRUCTION
5374 2173 . FMT leos :
5375 7402 F52, . HLT
15376 7402 COHLT

5377 7402 : HLT




547A
541
5432
5403
5404
5435
5456

. Har7

5444
5411
5417
5413
5414
5415
5416
5417
5427
5421
5422
5423
5424
5425
5426

5427
5430
5431
5432
5433
5434
5435
5434
5437
L4464
5441,

5404

54w

[P
7300
1602
2200
3326
1646
2290
3334
133¢
1347
3346
7941
1644
2204
3327
1324
3323
1334
3732
1326
P342
7% 41
3331

1326
0335
1336
6766
4362
5247
1325
70244
13anh
771k
5233

/GHEET 114
/PAGE 54

#5400 /SHFET

B/11/67 21:33.49 PAGE 114

115

/READ OR WRITE 128 WORD glLOCKS
/USING TCo1 NEGTAPE CONTROL

#5400

/READ OR WRITE

RWTAPE, @
GLA
TAD
1S7
DCA

" TAD
152
nca
TAD
TAD
CA
CMA
TAD
[SZ
nCA
TAD
DCA

RWBGN, TAD
DCA
TAD
AND
CMA
DCA

/BEGIN SEARCHING REVERSE

TAD
AND
TAD

INITIALIZE

/READ OR WRITE STANDARD TAPE BLOCKS

nkl

1 RWTAPE
RWTAPE
RWREGA

1 RWTAPE
RWUTAPE
RWRLK
DWBLK
Mya3
REVBLK

I RWTAPE
PWTAPE
RPWCLOC
RWM12
RWTCNT
RWADBN

1 RWADCA
RWREGA /#0F
RWAL77

RWBCNT 7=(#
RWREGA

RW7000
RWA610Q

DTCA DTXA

RWREV, JMS
JMP
TAD
CMA
TAD
cPA
JMP

RWWAIT
RWFWD~-4
RWRN

REyBLK
oLA /ARE WE
GWREV

JGET UNIT, FUNCTION, # OF BLOCKS

JINCREMENT POINTER

/A-REGISTER

/GET STARTING BLOCK

/INCREMENT POINTER

/0BJECT BLOCK

/GET OgJECT pLOCK AGAIN
/SUBTRACT =3

/STORE FOR REVERSE SEARCH

/7777 -

/GET BUFFER POINTER

/ INCREMENT POINTER -

/CORE LOCATION -

JCUMULATIVE ERROR COUNTER
JINITIALIZE CURRENT ADDRESS
BLOCKS FOR TRANSFER

OF BLOCKS TO BE TRANSFERRED+1)

/INITIALIZE FOR SEARCHING
/SEARCH REVERSE, CLEAR FLAGS, NORMAL

/WAIT FOR BLOCK # .
/ERROR RETURN, ASSUME IN FRONT ENDZONE
/GET CURRENT BLOCK AT BREAK TIME

/GET ORJECT BLOCK =3
AT Q0BJECT BLOCK-3
/CONTINUE REVERSE SEARCH



8/11/67 21:34.,42 PAGE 115

: /SHEET 116
; /START SEARCHING FORWARD
: 5442 1326 TAD RWREGA
: 5443 @335 AND RW70802
: 5444 1337 TAD RWZ218
§ 5445 6766 DTCA DTXA ' S
! 5446 4302 RWFWQ, JUMS RWWAIT /SEARCH FORWARD FOR' 0BJECT: BLOCK
: 5447 5221 JMP RWRGN /ERROR RETURN, ASSUME IN BACK ENDZONE
- . 5450 1325 TAD RWRN /CHECK FOR BLOCK
i 5451 70841 Cla
! 5452 1330 ) TAD RWBLK
5453 7450 SNA /AT OBJECT BLOCK?
5454 5268 ) JMP ,+4 /YES
5455 7710 SPA LA /PAST OBJECT BLOCK? .
5456 5221 . JMP RWRGN . /YES, START OVER
5457 5246 . JMP RWFWD /N0, CONTINUE FORWARD SEARCHING
/START FUNCTION FORWARD
5468 1326 : TAD RWREGA
5461 7112 cLL RTR
5462 7010 " RAR /GET FUNCTION IN BITS 6-8
5463 343 . AND RWQRB7@ ) .
5464 1340 TAD RWA110
5465 6764 DTXA /XOR IN FUNCTION, XOR 0OUT. SEARCH BIT
5466 1327 TAD RWCLOC ‘
5467 3732 DCA T RWADCA JINITIALIZE CURRENT ADDRESS FOR ACTUAL TRANSFER
o 5470 2331 ) RWAGN, 157 RWRCNT /DONE?
) . 5471 5275 JMP. , +4 .
5472 . 1341 ) TAD RW@208 /YES STOP TAPES
5473 6764 DTXA
5474 © 5602 JMP 1 RWTAPE
5475 1344 : TAD RWM200 /PROCESS A BLOCK
5476 3733 DCA 1 RWADWC /SET UP WORD COUNT
5477 4302 JMS RWWAIT
5500 5221 - JMP RVBGN /ERROR RETURN, START OVER

55%1 5270 JMP RWAGN




8/11/67 21:36.3 PAGE 116

/gHEET 1164
JREAD OR WRITE WAIT

JWALT LONP FnR FLAG, EXIT TO CALL+1 IN-EVENT OF AN
JERROR, TO CAaLL*2 [F NO ERROR

PAdA RWWALT, w JWAIT FOR DTF, THEN CHECK FOR ERRORS
6764 - ' NTXA

6771 nTsk

53 ¢4 JMp -1

6772 NTRB JGET STATUS REGISTER B

77046 SMA cLA /ANY ERRORS?

5321 : JMP RWWOUT /NO ERRORS

2323 o 1Sz RWTCNT /ERROR, TRIED IT 1@ TIMES
57¢2 JMP 1 RWWAIT /NO

6761 DTRA /STOP THE TAPES

n341 ’ AND RWR202

1345 TAD RWABV3 /SAVE THE FLAGS

6764 NTXA

6772 _ DTRB /GET STATUS REGISTER B

5354 : JMP DTEROR /COMPLAIN ABOUT ERROR
2312 RWWQUT, 1SZ RWWAIT

57p2 . JMP 1 RWWAILT /NORMAL EXIT

JCONSTANTS AND VARIABLES

5523 UGy RWTCNT, @

5504 7766 RWM12, <~=12 )
L525  WdGw RWBN, a /CONTAINS CURRENT BLOCK POINTED OUT AT BREAK TIME
5526  FAPH RWREGA, @ /STORED FROM RWTAPE (UNIT, FUNCTION, #
5527 oWy - RWCLOC, ®

5532 AVER RWBLK, @ /0BJECT BLOCK

5531 GA0H RWBCNT, @

w532 - 7755 RWADCA, 7755

5533 7754 RWADWC, 7754

5534 5525 RWADBiN, RWEN

5535 7400 . RW7008Y, 7001

L53A  BELE RW261W, 616

55357 @210 RWA214, 7218

5544 (11v RW211#, #1110

Shal  BR2W CRWA20h, M209
By w77 RW2AR7 /7, @077

/ RWAB7V, AB7NV
RWM204, -200
RWANGZ, AVERS
REVBLK,
MpA3, -3

=




5552
5551
5552
5553
55%4
5555
5556
5657
556@
5561
5562
5563
5564
5565

5566
5567
5570
5571
5572
5573

- 0365

7650
5361
6761
7335
45062
6361

7300

5217
6772
4502
6362
5362
2400

20814
7240
3773
5772
5243
5266

- 6761

6762
6764
6771
6772
6774
#9857

8/11/67 21:36,54 PAGE 117

/SHEET 117
/REPORT DEGTAPE ERROR

DTEROR, AND DT@40¢ /TEST FOR SELECT ERPOR
SNA CLA /SKIP ON SELECT ERROR
JMP DTFATL
DTRA
AND RW7000
JMS 1 GOOF /COMPLAIN WITH UNIT IN AC
6361 /TILT 31, SELECT ERROR
CLA cLL /CORRECT SWITCHES
JMP RWBGN=-2 /AND TRY AGAIN
DTFATL, DTRB /HALT WITH STATUS B IN AC
JMS I GOOF /REPORT THE CRASH ’
6362 /TILT 32, FATAL ERROR
JMP =2 /NO RECOVERY
DT24%4, 7400 /SELECT BIT MASK

/RE-READ/WRITE DECTAPE BUFFER
RRWBF, 1S5 1LC /IGNORE THE BLOCK NUMBER

P CLA CMA /SET THE RE-READ/WRITE FLAG

DCA | RRWFI
JMP 1 .41
DTEND=-1

RRWF I, RRWFLG

/DEFINITIONS FOR ASSEMBLER

DTRA=6761

DTCA=6762

DTXA=6764

DTSF=6771

DTRB=6772

DTLB=6774

DTFF=MMFF



5673

5777

7577

THERE ARF NQ

5687
3636
5777
3636

7577
pee1

ERKORS

/FOSSIL NECTAPE
/SHEET 118
/DECTAPE BUFFER

#5600
BUFHEG, 3635
#5777
BUFENWD, 3636

L5¢&,
FIN,

#7577
1

/END OF FOSSIL

$

6711767 21:37.28 PAGE 118

ROUTINES FOR TC@1 CONTROL

/START OF DECTAPE BUFFER

/FOR DO LOOP INDEX OF ONE



SYMBNLL 1 anLE

ACTP
ADBUF
ADD
ADDR
ADDS
AFF

AF IN
AF U
AFN
AFRET
AF X
AGAN
AIT
ALGN
ALN
AMT
ARL1
ARMB
ARPO
ARST
ARTN
ARWTP
ARZQ
AR11
AR13
AXF
AXJ
AXN
AXRET
AX X
BEG
BEGI
BEXI
BEXP
BLOCK
BOTH
BREAD
RREAD!
BTYPF
RTYPE I
HUFBEG
RUFEND
HUFPiT
RUFS 1z
C

Cam .
CEE
CGOT
CGT

CCrEKS

CrK

SO F

Cave

4apve
5256
2165
n561
2117
4374
2822
4446
4477
4369
4063
1910
4203
2247
#1083
2246
4735

4673

4677
4663
0831
5261
4676
475¢
4745
493¢€
4416
4421
4021
4927
A200
1154
n104
1153
5255
2275
5171
72105
3271
21106
5677

5777

Apa7
5760
2715%
3543
4176
el
135¢
2107
2717
LT

1711

8/11/67 21:37.29

PAGE 119



8/11/67 21:37.,36 " PAGE 1280

i SYMBOL TasLE

: CHR 1532
: CHSP 1467
: Cl1S# 31166
i CKSM B33
i CLUP 3540
: CMCR 1531
: CMLF 2n76
! CNT 556
-— CNTR 3045
; CON #0924
CONG 1753
“ CUNJ 1754
CONT 3451
cnsl nQ26
COST 4343
CPER 1345
CRLF 3670
CRZ 2060
CSTA 1757
CSTAIl 2000
C8TK a012
CyRl 1652
CVR1 1667
100 1744
c13 3064
c2ne 1745
B £260 1746
ce7 1714
can 1743
c47 3450
£53% QP74
c9 4350
) n 2714
} DAS! 111
’ novD 2400
SR 2476
no2 2414
nD4 2447
NEX 531
DEXL 7546
GT 1472
v Mpes
NIVR HE06
nivs 2144
neM 3446
ML 2607
no . 34py
DONE 2320
DOND - B34
IPCS 1033
SRV 1900
TeN 1157
SPN 116
AN




™114
72115
2512
1165
1206
7013
5262

52p4

6762
5244
2562
5550
5561
o857
1519
5252
5347
A@62
5311
5315
7117
5323
6774
6761
6772
5263
6771
5264
6764
5565
1756
7112
2475
2426
5265
3542
2514
3547
3650
2162
3132
3170
5450
1636
n12e
2243
2233
455¢
as56e
4542
1677
2563
?5AA
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SYMAL TAWLE

FX3 2571
X 2574
Fan w172
Fann 7912
FCRT Ap22
LARY 2016
FDeT AP23
FOVR ‘2917
FE 3706
FEXP 2938
FFIX KUY
[ 3703
FIF A323
FILC ap24
FIN AHBR
FINK 16010
FINT 3164
Fisr 7021
FITN 3165
FlyOK 5366
FIxXDK I 3122
FK1 1615
Fxp 1617
FK3 1623
FLAG 1755
FLn| 7072
FLNS 5002
FLFI wigal
FLFL 2040
FLF X wip3e
FLml 5145
FLOA %91@
FLNOG na27
FLnY 3946
FLpl 5137
FLTOX 5356
FLyl 3037
FLZ1 5143
FMINUS 1831
Lupy 1915
FuT 2173
FMT ] 3771
FaFG Aa35
FaK] 7121
Fad, 1245
Fi2 1263
FN3 1272
Faa 1320
Fnaa 1343
Fivg 13106
FuGaA 1313
Fae 1320.

Fuy 1311



SYMBOL TABLE

FOMI
FomT
FONI

~ FONK.

FOOF
FOUR
FRMT
FSRR
FSTI
FSTK
FSTS
FSuB
FUDG
FWD
FXAD
FXP
FXPI
FxsB
Fon
F@?
F1ST
F2SsT
Fa22
Fa4
F3ST
F3a
F36
F36T
FasT
Fag
F52
GAR
GOOF
GOTO
GRIND
GRINDI
HALT
HANGON
HOP
AIC
HICI
HAIE
HIGH
“[LOP
HILOR
HL1

3123
3640
1124
1200
3033
1344
ad45
#d14
7402
2320
5402
2013

1343

0226
7001
1400
2125
3002
2877
n377
5064
5127
2377
2577
5103
3174
3774
3776
5113
4177
5375
1347
2102
2477
8564
7126
3573
2577
1474
1154
227

N562

4563
P51
nA52
3577
BTAS
N é&4
4656
2118
4536
.7163
4335
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gYMBUL 1AKLE
IF 2503
TFFT 5122
IFLF 5657
O IFLX 5076
TEMT 3772
[F¥ ansa
Ik X1 5146
1GN 263
e nE14
1LnG 4367
ILVE apa7
TP N4n3
IMp] 132
INC n557
InD 7454
INS 1959
INST 2133
INST n560
INT 7401
INTI 7109
INTP 3442
INTR nps6
104AD Da46
[OR 3744
[OREG #3355
[0B1 7130
101 2517
1011 7131
10uT 3117
IRFT 7414
ISIN 4204
Isert 4772
ISTA 8751
ISTAIL 1000
I[S71K 2011
TTEN 2755
I THR 2757
171 2552
[TWE 2756
I XCH 1500
IxCI %134
JmeT 1423
KEF P 2713
KeF 2710
KepT 3713
LATE 3040
LOSI Y1)
LOST 4902
LEAD 7514
LESE dn43
LEV 3623
LILC NA34

LUk 3447
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SYMBOL TAKLe

LLcC 2731
L0AD 7516
LOCONE 2354
LOG?2 3557

; ' .ooLoLt 4477
i . LOM1 4432
LOOP A20¢ 4

LOP 2217

. ‘ LOP® 4413
LorP1 4422

LOST 4374

LOZ0 4404

LO7 4510

LO8 4505

LPFB 2703

“LPRT 2673
LSTK 2830
LSuB 3077
LTS 2272
LT2 AB73
LTS aa72
LTé 2971
LUP 446
LUPC 3466
LUPD 3420
LURPF 3644
LUPJ 3146

1 LuPP 1421
LUPY A235
LwWC 1155
LWCI 2135
LOB #1090
L1 2209
Le2’ nang
Lda . n6R0
Lirs - 1270
L1 7942
L1i9 120¢
L12 1400
L14 1670
L1A 2490
LZ A)45
Lez 2274
L22 2473
L4 26¢7
L25" 340D
L3 3274
L32 o 34¢0
L34 3670
L3A 2776
L3AT 2776
1L47 427
-3 : 5244




SYMBGL

Lo
L5h
MAKE

MET1

MIUG
M
MI NS
RS}
MR
MI119
MMEF
MMIC
M TNS
MMM
MM
MiN T
MNINE
MivPI)
M NE
“onT
MPFR
MY
MP 1
mp?
MP21
MP3
P4
MP 4]
MP5
MPA

S MRIHB

MSGN
MSN
MTAD
M RE L
MTCKIL
MTN]
MT
TR
MTi
MY
UL T
K-
“yS
Miging
M13
M16
M45
M6
NN
NEG
NEGL
NN

TARLE

540
VA )
N3P
ni35
1161
2474
A726
4733
A14a
144
nas7
5337
5346
2761
2716
1961
1060
1063
153
aR7@
nY6abé
113
2706
2707
141
27198
2660
a142
2711
2665
1862
1135
5143
1120
5204
3677
A145
D63
1165
WAA4
1965
A146
2123
2237
5547
3444
7065
3773
1342
1475
n137
136
2760
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SYMBOL TAHLE

NNY 3426
NOGRO 2373
NONP 2401
NOR 147
NURM 22%%
NREF 7474
! NSUB 3078
| NUME 3173
i NUMI 1162
NZDIG 1446
‘_ -N2FO 1231
NZFXP 1441
0K 2056
ONE 2262
ON2 3614
" OREZ 3544
ORG 2214
0TCH 1727 -
0TCI 72150
0TDG 1723
0Tnl 2151
OTEI @152
OTEN 172¢
0Tw™ 1742
ouT 1517
ouUTI 7153
OUTL 1523
ovL 3167
ovpl 2101
OWT 3552
FAUS a046
PAWS 2420
PERB 3502
PGT 2365
PGTT 2371
PHOS 2246
PT- 3565
PINF 3578
PIOT 4364
PLUP 1471
PPLU 1451
PPP 2762
PHRSA 1713
PRGN 1uhé
PSFU P21
PSTART 3776
PTR nu6l
PTw hE6?
PZn 1466
oIN 3731
OREAD 2372
AREAD] 2155
NTYPE . 32h4
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SYMBOL TARLE

! GTYPE | 3156
JUDH 2472

0uoL 2473

nunT 3714

RCC 31541

ROTV 2174

RE AL PRI

- REAL M334
RED N3Ny

REM 1160

REVBLK 5546

RPGHI 1571

RPGHO 1546

RPGI %335

RPGIN 1556

RPGMT 1573

KPGMO 1550

RPGOUT 1533

RPGTEM 1555

REGT! 3277

RR 1327

RRT 1346

RRWBF 5566

RRWBFI . 5267

RRWF 1 5573

RRWFILG 5266

o RSET 3737
. RSUB 2120
~ RTRY 7336

RUNF 3555

RWADRN 5534

RWADCA 5532
RaADWC 5533

| RWAGN 5470

J RWRCNT 5531
RWRGN 5421
RWRLK 553 .
RWRN 5525
RwCLOC 5527
RWEWD 5446
RamM1?2 5524
RWM2010 5544
RWREGA 5526
RWREV 5433
RWTAPE S48
RWTCNT 5523
RwWALT 55¢2
RWWOUT 5521
RWAWA3 5545
Ru )70 5543
RwaA77 5542
HWw i1l 5540

RWif2i v 5541




SYMBOL TAKLE

RWA211
RWP610
RW7000
R10

R6
SAvV
sC

SCE
SCND
S€
SEXP
SFIX
SGN
SGNI
SIGN
SIL1
SINE
SIST
SM1
SM3
SND
SPCNT
SP1
SP3
SP4
saL1
SoP1
SQRE

SGRT

SasT
sez1
$5S8
STAG
STAK
STAKL
sTne
STk
ST01
sToP
5751

STST

SUR’
SuBL

SURN
SURR
SWAP
SWAl
SwhP
SwPT
SwP1
SZ1
S22
SEe

5537
5536
5525

an67

1747
2471
4353

5371

2358
3762
1712
2506
1156
160
2245
4331
2025
4211
4236
4254
2157
14790
4242
4263
4277
5944
5007
5161
aa32
4777
5056
5154
2855
3300
3400
1473
ne1v
4401
0042
6402

4402

2113
2952

2351
2403
A666
N7
3161
#7106
2162
4241
4251
4274
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SYMBOL

TAHL
TEMA
TEMB
TEMC
TEMT
TEMD
TEM1
TEM2
TEN
TENI
TFA
TEF
TFJ
TFX
THIR
THRO
T1C
TIT
TITI
TUF
TJX
TRAN
TRM
TTHR
TURG
TUHI
TULW
TVA
TVAL
TWC
WO
TWoP
TXF
TXJ
TXX
TYPE

T2

T3
T4
UFR
UFLD
UNNF
Uni
UNnR

© VAL

WwOCNT "
wHR
WMMF
WMMF
WMMX
WMMX T
WwRTE

X

TARLE

32

no15

dRA16
a7
3167
2331
2332
333
1715
4164
2551
417
4115
4137
2712
NE?20
1163
4102
n165
4130
4155
pu21
3635
3631
9505
2752
2747
©m621
f166
1164
2267
©.3562
4113
4111
4147
4100
2327
2330
2331
5254
311
N746
TM167
2332
3636
"asw
3637
5303
A17e¢
5279
n171
AL 4
AADS
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X ADD
XAZ
X01v
XET
XETT
X1F
X188
XMPY
XMUL
XPN
XPND
XPN1
XRDV
XRSU
XSQR
XsSuB
XTRN
XTV
XTVA
XXC
XXCI
XXJ
XXJ1I
XXT
XX5
X1
X2
YFEMT
ZERR
ZwE ]l

SYMBOL TAKLE

2069
2y24
2451
7173
9612
2515
3556
2074
2034
2174
@645
2656
2102
2931
3065
2026
2054
@175
n647
3600
7176
2763
w177
2777
2345
P840
nB43
3760
2079

2513
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SYMBOL TAKLE

FXAD
FXSB
SUBR
XMPY
ity

O1VR
[LVE
FLOA
STK

ISTK
UFLO
FapDd
CSTK

NSTK

FSup
FSRR
ILC

TEMA
FMPY
FODIV
TEMB
FDVR
TEMC
FSTK
THRO
FIST
TRAN
FCST
cenT
FIF

FOST
FILC

- CON

X
SINE
Cos1
FLNG
LSTK
FEXP
ARTN
SORT
LiLcC
DONG
MET1
FaEG
FLFX
FLxl
X1

FLFL

STor

wynl
nYp2
"Qu3
WJn4
nwes
ARG
Bpn7
npLe
141e
9211
Me11
P12
o112
313
2813
An14
na14
n9nis
nals
na1é6
3ple6
hna17

A7

nY20
7320
421
~g21
2022
2022

T ng23
ny23

ny24
AQ24
niaz2s
AR5
1026
427
nH36
AAID
A31
w332

© 34

B34
35
4935
AiAS 6
AA3T7
AH4p
94
ip4q
nind g
Npd2
ﬂ@qz

r11/67 21:39.9
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§ SYMBOL TABLE

Mi X2 . A4l
; LESE n243
WRTE #Ap44
H2 ho44
FRMT 7045
L2 - Anas
PAUS noasé
: 10AD 3946
—_ BUFPNT @47
WOENT 2059
1FX p050
SUBN 7851
HILOP 2951
SURL 20852
HILOR 1gs52
MODE 253
‘XTRN 7a54
STAG #9555
INTR 2856
MMFF aps7
DTFF ans7
CRZ nRP6D:
PTH 061
PTW hB62
DTINS ny62
MTH ' AB63
- MTW . . PB6a
- M16 AB65
MPER n66
R1G AR67
MODT a870
LT6 . Be71
LTS AQ72
LT2 373
C532 2274
CHLF 2875
CMLF AB76
Foe aAn77
L@ 7100
INTI 2109
oVl RN
GONF 2122
ALN n163
BEX I 7104
RREADI 01¢5
HTYPEI 176
CHEK 3137
ICHR : 4119
DoTl @111
(AR S A112
“wpy 1113
JPS . N114
opy "115




SYMBOL TAHLE

DPNT
NTUI
ETTI
FNKI
Fly0Kl.

CFOMmI

FONT
FXPI
GRINDI
HICI
1081
I011]
IMP]
INS T
1Xc1
LWCI
NEGL

- NEG

IR
MP2
MP 4]
MSN
“110
MTD
ML T
NNR
nrcl
07Dl
OTE 1
OuUTl
REGI
NREADI
QTYPE]
SNP
SGN 1
SwpP
Swh1
T
TEN
TITI
Tval
tin
wMME T
WMM X
Fan
XET
XPN
TV
XXC 1
XXJI-
REG
[

I onp

2116
"1z
7129
121
n122
4123
124
#125
"126
w127
7130
7131
7132
4133
h134
"135
w136
w137
1140
n141
N142-
7143
9144
n145
9146
h147
7150
“151
1152
n153
ni54

- 1155

n156
"157
w16@
M161
2162
n163
nyb4
7165
n166
7167
n74¢
171
8172
n173
n174
w175%
1176
w177
26

MM

#2104
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SYMBOL TABLE
: _ ORg, m214
. ‘ PSEU n221
. _ FwWD n226
; LUPY 3235
! PHOS A246
| IGN - 0263 ' _ . ;
i LTS 0272 : 5 "
RED 2300 : ,
: READ n3n4
- . LEAD - A314
‘ MAKE 9322
‘CKSM 2330
TEMD 7331
TEM1 0332
TEM2 7333
REAL n334
RPGI 2335
RTRY 2336
LOCONE 3354
10BEG p355
F@2 @377
Le2 3400
PAWS B400
NOOP 401
INT 2401
“1MP 2403
IRET 2414
N LuP n446
IND 7454
NREF P474
TUBG 0505
SFIX A506
LOAD - 7516
DEX 2531
DEXL 2546
CWT 556
INC® 2557
INST 2560
ADDR n561
H1E 2562
HIGH 563
GRIND 564
HANGON 8577
XTVA A648
Ly4 A6NH%
XETT 4612
Tya 7621
£TT 636
XPND 72645
XPN1 4656
SwaP 2666
SapT. L A7%e
Cahl 4747
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.m;;.;Lw -

SYMROL faulE

- MINS - 1720
MINL 9733 .
UNDF 4746
ISTA 2751
LY6 1429
ISTAL 108G
nPCV 1700
AL AN 14108
_ TFEMINUS 1931
o DPCS 1933
INS 1350
MNINF 1060
MN TN 1861
MRUB 1062
MNP O 1063
PRSWI 1064
MT 16 1065
MTRL 1105
MTAD, “112g
MSGN 1135
REXP 1153
HIC 1154
, Lwe 1155
N SGN 1156
0P 1157
REM 1160
MING - 1161
NUMT 1162
Tic 1163
TWC 1164
NSTA 1165
Lio 1200
DSTAL 1200
3 FONK 1200
/ NZFO 1231
- Fai 1245
) 1263
Find. 1272
Fivd 130¢
Fnda 1383
Fns © 131G
FN7 1311
FvbA 1513
Frnk 1329
RR 1327
Me 1342
Funi 1343
Four 1344
CREK 1345
RKRT 1346
Gan 1347
CGT 1356
Fxp 1499
]




éVMBﬂL TARLE

Li2

- LupP

JMPT

NZFXP .

NZD TG
PPLU.
PZH
CHSP .
SPCNT
PLUP
DGT
STDP
HDP
NCN
IXCH

"DTFMR

ouT

ouTL

CMCR
CHR
RPGOUT
RPGHO
RPGMO
RPGTEM
RPGIN
RPGHI
RPGM I
FINK
L1a
FK1
FK2
FK3
CVRT
CVR1
EXTU
CHME
SEXP
PRSW

. c27

TEN

OTFEN
nTnG
NTCH

07w
can -
179
£20d
cz264
56
Cony
06
FLAG
VAR

1464
1421
1423
1441
1446

71451

1466

- 1467

1470
1471
1472

1473

1474
1475.
1578
1510
1517
1523
1531
1532
1533
1546

1558
1555

1556
1571
1573
1679
1600
1615
1617

11623

1652
1667
1677
1711
1712

1713

1714
1715
1726
1723

1727

1742
1743
1744
1745
1746
1747
175
1753
1755
17558
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CSTA

- XADD

L1hk
CSTAL

CAFIN

XAZ
XS
XRSU
XMUL
MUS
XD1v
nK
#ERR
XRNV

ADD

AUDS
SUR
RSB
MU 5
DIV
FRRD
ROTV

FMT

L2
NORM
LOP
EXIT
EXEF

. SIGN

AT
ALGN
ONFE
TWD
ROTH
XX5
NONE
MO G
T2
TS
T4
UnNOR
SCMD
PGT
FGTT
OREAT
Fe?
v
Lz2?
N2
nv3
Nina
SAV
fyne=

SYMBOL TARLE

1757
2000
2000

- 2uen

222
2024

12126

2031
2034
20837
2050
2856
20790
2102
2105
2110
2113

2129

2123

. 2142

2162 .

-2170

2173
2209
2200
2217
2233
2243
2245
2246
2247

2262
2267

2275
23085
2370
2323
2327
2330
2331
2332
2351
2365
2371
2372
2377
2400
2400
2414
7426
2447
2471
2472
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SYMBOL TABLE

QuaL
MIF
DV1

- DD1

GOTO
IF

“DRE1

ZWE ]

EIN

XIF
101
TFA
e -
DTENDI
EX1

"EX2

EX3
EX4

F24

L24
DML
MP 4
MP6&
LPRT
LPFB
MP1

©MP2

MP3
MP5
THIR
KEEP
D

c
MM1
CHK
LLee
TULW
TUHT
ITEN
[TWE
[ THR

- NNN

MMM

RPP
XX.J
XXT
L26
FRIX
FOnF

TLATE

M13
ONTR
Foart

2473

2474
2475

2476
2477

2503
2512

‘2513

2514
2515
2517
2551
2552
2562

2563 . ..
12566

2571
2574
2577
2608
2600
2660
2665
2673
2703
2706
2707
2718
2711
2712

2713

2714
2715
2716
2717
273t
2747
2752
2755

- 2756

2757
2760
2761

2762
2763
2777
3400
3072
3433
3048
3444
3445
3246
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] . .
SYmB0L ‘TAULE
C13 3064
XSOR . . 3065
NSUR 3970
Lsus . 3u77
My, 3107
SIout 3117
FRRE 3132
CLuUPJd - 3146
" FIni 3164
FITN - 3165
Cls# 3166
TEMT 3167
"ERRT 3179
NUME " 3173
L F34% : 3174
L3n 3200
TARI 3200
COTYPF 3264
HTYPE 3271
RPG I 3277.
STAK 3306
STAKL 3400
00 3400
.32 = 3409
) LUPT 3429
Ay X 3426
INTP L3442
""" nLm 3446
LJR 3447
ca47 3450 o o
CONT 3451 . < S -
LUPC 3466 ' : .
. - PERB 3592
) cLUP 3540
’ RCO 3541
EHR 3542
CAM 3543
ORF 2 - 3544
END 3547
VWT 3552
RUNF - 3555
1S 3556
LOR2 3557
TP 3562
Pl 3565
PINF 3579
Ha ! 3573
HL 1 - 3577
CXXE 3600
L34 3600
LEV . 3603
nwp 3614
TIhR 3631




SYMBOL "TARBLE

TRM

VAL

WHR
FOMT

LUPF
. ENTR

CRLF

 MTCKL
F1

FE
KEP
KEPT
QuoT

CQIN
- - RSET

108

S YEMT
- SE

FMTI
IFMT
M45
F36
PSTART
L36
F36T
L36T:

ACTP

LDST
ALT
AXJ: -
AXRET
AXN :
AXX
AXF
AF Y
AFRET
AFX .
AFF
AFN
TyPE
TIT
TFJ
TFF

N

TXJ

TXF

TJF
TFX
TXX
TJY
CEF .
Fan
La7
1SN

3635
“3636

3637

3640
3644

3650

36780

3677
37083
3706

3710

3713
3714
3731

3737
3744
3760
13762
3771
3772

3773
3774
3776

©3776

3776
3776

4000
4002

4003
4016

. 4021

4921

427

4036
4046
4060
4063
4374

4877

4120
4132
4175

4107 -

4111
4113
4130
4137
4147
4155
4176

4177

427
4274
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SYMBOL TAHLE °

LSIST 4211
SM1 © 4236
SZ1 -4241
T SP1 ©4242
SZP 4251
§M3 - 4254
5p3 4263
SZ4 , 4274
SP4 4277 )
SIit 4331
IC0S 4336
cosT 4343
[od°} .. 4350
SC ' 4353
SPIOT 4364
IL0G 4367 . . - :
LoST 4374 B ) -
STOl 4401 . '
STST 4402
LOZD 4404
LOPH 4413
LNP1 4422 -
LoM1 4432
LoLL 4477
.0R 4505 i
L7 4519
IEyP 4535
CEXST - 4542
ExM1 4550
EXP1- 4569
IATN - 4656
ARST 4663
ARMY . 4673
ARZD 4676
ARPY " 44677
ARL1 4735
AR13 4745
AR11 4750
IsnrT 4772
"SHST 4777
FLns 5042
S0p1 5007
SIS 5¢44
FRRL 5951
SRl 5056
IFILF 5957
F1sT 5364
S IFLX 5076
TR 3] 5173 . -
Pl 5176 ; .
F4%7 5113
[FFI 5122

FasT 5127



SYMBOL "TABLE

<“FLP1

FLZL
FLM1
55s8
SQRE
BREAD
Lse -
MTBEG
"DTBEG -
DTEND
DTGO
UFB -
BLOCK
ADBUF
BUFSIZ
ARWTP
DTADR
DTRD
DTWR
DX7000
RRWFLG
RRWBF I
WMMX
WMMF
DTJ
DTJF
DTJX
‘MMIC .
MMINS
DTIC
FLTOK
‘FIXO0K
SCE
F52
RWTAPE
L52,
FSTS
RWBGN
RWREV
RWFWD
RWAGN
RWWATT

RwwDUT -

RWTCNT
RaM12
RwRiy
RWREGA
RwCLGC
RARLK
RWACNT
"WwADCA
RALDWC
RaADRN

5137

5143
5145

*5154

5161

5171

5208
5204

5204

5244

5252

5254

5255
5256 .-
5260
5261
5262

5263
5264

-5265
- 5266

5267

;4§27a
5303
5311

5315
5323
5337
5346
5347
5356

5366

5371
5375
5400

5400

5402
5421

- 5433 -

5446
5479
5502
5521
5523
5524
5525
5526
5527
5539
5531
5532

© 5533

5534
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SYMBOL [ABLE

Rn7408
RA610
Rwr219
Rwir110
Rai200d
RWiZa77

Ragy70

QuM2RY
RwAYA
REVBILK
MAR3

DTERNDR
DTFATL

DTeang

RRWRF
RRWF1

RUFHEG

BUFEND
L5¢
FIw
LOS|
STSI
NTRA
DICA
DTXA
DTSF
DIRB

OTLB
FLDI

FSTI

5535

.5536
5537

5540
5541
5542
5543
5544
5545
5546

5547
..555@

5561

5565,
. 55866 -
‘5573

5600
5777

640

6020
NN
6402

6761 .
6762

6764
6771
5772
6774
7802

- 7402
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