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The Bedford Institute of Oceanography is a
Government of Canada establishment whose staff
undertake scientific research and surveys in the
marine environment. |t consists of three main
units: (1) the. Atlantic Oceanographic Laboratory,
which is part of Fisheries and Marine Service,
Department of the Environment, (2) the Marine

_ Ecology Laboratory, also of Fisheries and

Marine Service, Department of the Environment,
and (3) the Atlantic Geoscience Centre of the
Geological Survey of Canada, Department of
Energy, Mines and Resources.

L'Institut océanographique de Bedford est un
établissement du gouvernement du Canada, dont

. le personnel entreprend des travaux de recherche

scientifique et des études se rapportant au
miliev marin. |l comprend trois services’
principaux: (1) le Laboratoire océanographique
de ['Atlantique, qui fait partie du Service des
péches et des sciences de la mer du ministére
de I'Environnement, (2) le Laboratoire d’écologie
marine, qui reléve également du Service des
péches et des sciences de la mer du ministére

de I'Environnement, et (3) le Centre géoscientifique -

de I’Atlantique de la Commission géologique du
Canada, ministére de I'Energie, des Mines et des
Ressources.
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ABSTRACT

Program listings are presented for the 'ONCAL' language. This
interpretative language is designed for acquisition and processing of data

on an HP2100A computer.

RESUME

On y présente les listes des programmes pour la langue 'ONCAL'.
Cette langue interprétative est projetée pour l'acquisition et traitement

des données par un ordinateur HP2100A.



Contents
All program listings produced by the Hewlett-Packard HP2100A
Assembler start at 'PAGE 0002 #01'. To help diminish the confusion,

listings are separated by coloured pages.

1. Standard F-version

2. Standard X-version (extended precision)

3. V148X overlay; FSW, FAP

L. V14OF overlay; FSW, FAP

5. V150F overlay; FSW, FSAL, FSGT, FADC, FTAG, FCLK

(Guildline prototype digital CTD)

6. V151F overlay; XFORM command, FSGT, FSAL

T. V152F overlay; FSW, special FAP

8. V153X overlay; FSW, special FAP “

9. V154F overlay; FSW, FSAL, FSGT, FADC, FTAG, FCIK

(Guildline production ditigal CTD)
10. V155F overlay; FSW, FSAL, FSGT, FADC, FTAG, FCLK

(Fluke DVM/Guildline analogue CTD)
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PAGE v@8p2 #83 ONelLINE CALCULATOR

0a61
f003w
T EL
2epd
1T
U1 T
2608
evos
enle
U1 R B
#9312
UL R
Pas 4
Py
paté
P17
oote
CT R
ve20
2021
2022
T R
0024
veed
- 6026
eeg?
2ec6
114
a030
003}
eo3e
2933
0R34
Poas
2036
0837
2038
2030
0040w
DoA™
0842w
6043
Boédn
004bw
0046
247
bedd
0049
0680

ASMB, A
STANDARD SINGLE PRECISION

ok

BASE PAGE) 1/0 ETC

37677
gooee
Baned
boee4
pegod
vopne
veoe?
vooie
1128
weny2
0oL
Popi4
00040
weai6
00017
oea2e
LT3
oz
¥Vl
vos24
00828
0da2é
voeg?
0036
0603}
Bbépde
veadd
00034
00635
00036
0ved7
veede
bee4l

102002
162803
jo2e04
tuR00s
114028
114627
1020640
1020113
102042
114030
114041
1140232
114033
1140634
114635
114036
jageag
162023
102624
10g0289
gar27e
007274
0@7300
0008080
go7202
067220
087106
PBa424
207306
CEEUT)
8020080
007224

CORE
DMACL
DMACR

DHAY
DMAR
018C0
DIscc
MTD
MTEC
L INEP
H8R
PNCH
TTY
RLOT
DISPL

ITv

ORG 28
sup

EQU 376778
HLT 2

HL,T 3

HLT 4

HLY B

JSB 268,
J8B 27B,1
HLT 108
HLT $3B
HLT $128
J&B 308,
J8B 418,1
J8B 328,
J8B 338,1
J3B 348,11
J§O 338,11
J38 368,11
HLY 228
HLY 238
HL,T 248
HLT 258
DEF DMAIS
DEF DMALR2
DEF MTC}]
NOP

DEF MSR]

-DEF HRN]

DEF IT70
DEF PLIR
DEF DIS]
NOP
NOP
DEF LFIR

VERBION

LASY WORD AVAILABLE

DMA CH §
OMA CH 2
DISCy DOES NOT USE IR

MAG TAPE DATA
MAG TAPE CONTROL
LINEPRINTER

N8 READER

M3 PUNCH
TELETYPE

PLOTTER

18COPE

DMA CH
DMA CH 2
MAGTAPE

H8 READER
H8 PUNCH
TELETYPE
PLOTTER
'6COPE

FLOATING POINT HARDWARE DEFINITIONS

738068
72760
72748
72720
72660

BECAUSE OF THE PECULIARITIES OF THE MP ASSEMBLER,

THESE MUST BE REFERENCED BY

ABS

FAD
FSB
FHP
FOV
8

oF AD ETC

EQu 730008
EGU 727608
EQY 737408
EQU 727208
EQU 736608

———



PAGE v0R3 #¥i ONeLINE CALCULATOR

boS2»
0053w
00S4n
Dad5«
o556 w
Vo577 »
Pv58«
Vos59w
Vo6«
06}
ve62
06
0064
0pe6bd
V66
‘1'1.%4
068
vp6s
veaze
vp71
ve72
ve73
bo74
vazs
0076
0e77
00786
veze
bo8e
sy
Y82
0083
o084
o085
o086
ove7
vo8s
veeEs
ve9e
Vo9
o2
0093
0994
95
Vw96
op9?
V98
Vo999
V100
a101
vip2
0103
viva
01upb
vive
biw7

BASIC PROGRAM TO READ CUMMANDS ('START!),
STORE THEM ('INPTN') AND TO EXECUTE
BOTH DIRECT COMMANDS AND STORED
COMMANDS ACCESSED VIA 'GO' ('NEXTL'),
THE "TIDY UP"™ SECTION AFTER ADDING A LINE
TO THE STURED TEXT IS ALSO USED BY THE
YMODIFY! COMMAND, ENTERING AT 'MOODX',
INTERNAL RESTART ENTRY POINT
0110 ORG 1108
VO110 260660 START LDA PROGH
ve111 V70627 STA PC POINT TO NULL
00112 860663 LDA INBFE  SET END=STOP FOR INPUT
00113 070617 STA PDL
We114 061403 LOA BS2 TYPE '#)
ve115 115123 JSB PRC,I ON YELETYPE
0116 260662 LDA INBF SET INPUT TO 'COMIN!
60117 V01200 RAL
V0128 V70616 STA TXIN
UV12y V70633 STA PAKST
¥A122 V70626 STA TXOUT
Vo123 115124 JSB RDC,I
V0124 V51440 CPA B137 BACK ARROW?
U125 024116 JMP w7 LOSE TEXT
V0126 V51364 CPA B12 LINE FEED?
9127 924123 JMP %m4 IGNORE IY
ve130 115125 JSB PKCyI  PACK TO 'COMIN!
@131 0851366 CPA B1S CARRIAGE RETURN?
00132 Pwv2001 RSS
Y133 V24123 JMP wm@ GET NEXT
@A134 014401 JSB GETC GET FIRST CH FROM 'COMIN!
¥B135 9608635 LDA BOTTM  SET UP PDL "
00136 070617 STA PODL
PB137 B14316 JSB SPNOR  SKIP SPACES
0140 014277 JSB SORT
va141 Qu2uvl RSS OP/TERM
V142 824156 JMP INPTN  NUMBER§ READ AND STORE
00143 014542 NEXTL JSB PUSHJ  EXECUTE LINE
¥d144 203473 DEF PROC
VU145 160627 L0A PC,1 TEST IF PC SET
00146 202003 SZA,RSS
V6147 V243110 JMP START  PC NOT SET OR END OF TEXT
B0L50 W70627 STA PC SET PC TO NEXT LINE
¥e151 041356 ADA B2
00152 Qp12v0 RAL
00153 ¥70626 STA TX0UT
60154 v1440) JSB GETC
V0155 024143 JMP NEXTL  CONTINUE EXECUTING IN SEQUENCE
0156 014413 INPTN JSB GETLN  NUMBERJ STORE LINE
0¥157 0202} SSA,RSS ONE LINE?
00160 014220 JSB ERROR NO
V161 V64655 LDB BUFR PACK TO TEXT BUFFER
PR162 PAGUR4Y INB
VY163 V60653 LDA LNNO
WA164 170v01 STA 1,1



PAGE

v106
V109
Dite
9111
o112
0113
9114
03116
116
w117
“i118
0119
vize
0124
w122
w123
0124
0128
w126
vi27
0128
w129
6130

Y604 #01

vo165
Wo166
w167
voi70
vug1
vo172
w173
wol174
heL73s
veL76
vw177
vY20y
©vo2014
vez02
wA203
ne2e04
@o20s
0206
wv2u7
voa2ie
vpu211
up212
we213

Qu6004
05200
074616
014316
bu2uel
V14401
115125
051366
20200}
wa4i72
115162
160632
170655
P60655
178632
V6p616
UL LAY
Pe2v04
D70616
204100
870655
870654
624110

mODX

INB
RBIL
8T8
JSB
RSS
JSB
Jsp
CPA
RSS
JMP
JSB
LDA
STA
LDA
STA
LDA
SLA
INA
8TA
ARS
S$TA
8TA
JMP

ONeL INE CALCULATOR

TXIN
SPNOR

GETC
PKC,1
B15

L LY
DEL,1I
LSTLN, I
BUFR,])
BUFR
LSTLN,I
TXIN

TXIN

BUFR
LASTY
START

UNTIL CR

MOVE PTR TO NEXT LINE
SET PTR TO THIS LINE

SET PTR TO AVAILABLE SPACE
ROUND UP ODD CHARACTER

ERASE VARIABLES
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0132n
0133w
0134w
0135
8136
0137
vide
V339
Bi4y
v14}
2142
0143
vid44
V145
w146
w147
0148
w149
0150
0154
uy152
2153
V154
2155
v156
w157
0156
8159
Bvi6e
B16%¢
w162
V163
u164
D1g8
0166
V167
v168
vi69
4170
vi7
8172
vwiz3y
0174
0175
w176
w77
vwi’ze
vi7e
0160
vy}
vise
0183
v184
0189

vaes5 #o\y

ERROR AND RECOVERY ROUTINES,

ONe_INE CALCULATOR

RESTART ENTRY IS AT LOCATION FOLLOWING 'RECOV!,
ENTRY THERE WITH Asw GIVES A ZERO ERROR CODE,

0214
ve2Lsd
ve216
vwaz217
we22e
va221
0222
00223
wez24
bY225
V226
veaa7
00230
vo231
V232
w233
0ve234
Bu23s5
0236
ve237
w249
241
w242
w243
wag44
ne245
w246
w247
vwa25u
vu251
pu2s2
00253
Vw254
0285
wn256
vwo2%57
ve26@
w261
noge62
va2e3
0we264
wu26d
ve266
vwu2e7
Bea2zv
0E271
wea72
0wne73
vwe274
vB279s
nwyaze

vepeo0
070276
n60214
024222
bueubu
260220
041335
102100
v6d104
BB6VLI
024224
103100
o200
061453
B78653
015014
063166
v720047
063073
071074
Bw71075
202400
071106
102601
PY2444
271104
061444
114647
061414
114647
V60653
115126
v34627
160627
wu2nvd
024266
B70653
261415
114647
061374
114647
115127
0n6400
vep276
w7az706
w4002
115126
861366
114647
n24110
buoevy

ERR2

ERROR

RECOV

RRA

NOP
STA
LDA
JMP
NOP
LDA
ADA
STF
.08

ERRA
ERR2
"3

ERROR
Bmi
0

TTYSHW

SZB,RSS

JMP
CLF
RSS
LDA
STA
JSB
LDA
STA
LDA
5TA
STa
CLA
STA
OTA

CLA,

STA
LDA
JSB
LDA
JSB
LDA
Jép
182
LOA

L LV
0

8400

LNNO

TTRON
TTYPN
OUTCH
TTBF@
TTBF1
TTBFO

TTYFL

1

INA
TTYSHW
B200
OUTCH, I
B77
QUTCH, 1
LNNO
PRO,1
PC

PCeI

SZA,RSS

JMP
STA
LDA
JSB
LDA
JsB
JSB8
CLB
LDA
s18
SZA
JsB
LDA
JsB
JMP
NOP

xe7
LNNO
Bluow
QUTCH,I
B40O
OUTCH, I
PRL,1I

ERRA
ERRA

PRO,1I
B18
OUTCH, I
START

ERROR ROUTINE? PRINTS 4
SAVE A TO PRINT LATER
AS WELL AS ERROR CODE
NORMAL, ERROR ROUTINE}S
PICK UP ERROR CODE
CORRECT FOR JsB

WAIT FOR O/P

SET ERROR CODE
SET TTY READER

AND TTY OUTPUT
RESET 0O/P BUFFER POINTERS

CLEAR INPUT
CLEAR SWITCH REGISTER

AND OUTPUT
PRINT BLANK

ERROR LOCATION

e
SPACE
LINE NO

GET 'YA', IF ANY
CLEAR 'A!

DON'T PRINT IF ZERO
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v187
6188
vigy
V190
0191
0192
2193
vig4
0195
0196
0197
0198
0199
V209
0201w
0202
0203
V20D4»
b20%
0206w
0207w
V208
8209
g21@
w21y
w212
@13
V214
0219
L2316
w217«
V218w
v219%
v220
B221
vg22
V223
V224
0225
Vwaa6w
V2g7»
6226w
w229
0230
623}
@232
023y
2234
0235
0236
Vad7z»
0236w
0239
vaap
024
0242

VN6 #BY  ONwl INE CALCULATOR

06277 @uevwe SORT NOP

bodvo V6P6S2 LDA CHAR

bedul BuPYES CLE,ERA ODD/EVEN TO E

6B302 v4p31Y ADA SORTT MAKE TABLE ADDRESS
Y0363 164000 LDB ¥,1I PICK UP ENTRY

be3v4 Bv2040 SEZ

WvdesS vus7227 BLF,BLF POSITION IF 000D

bO3u6 101035 ASR 13 3=BIT SIGNED TYPE TO B
a3v7 evi722 ALF,RAL S=BIT UNSIGNED s T0 A
Wed1e 011373 AND BY7

bud1i eveev2e 888 LEGAL?

ha312 p14220 JSB ERROR NO

Vo313 @44277 ADB SORT MAKE EXIT

04314 124001 JHP 1,1

TABLE CODE IS 8eBITS PER ENTRY, MORE SIG 3 ARE 'TYPE!?

AND LESS SIG 5 ARE 'NUMBER', E,G, 200 MEANS ILLEGAL, =P
43 MEANS NUMBER, s3; 12 MEANS TERMINATOR =19
QU315 Bu6LVE SORTT DEF SORTB

RUN NONwSIGNIFICANT SPACES
@d316 0pevee SPNOR NOP
VB317 860652 LDA CHAR GET CHARACTER
bo320 051374 CPA B4 IS IT SPACE ?
o321 ve20v} RSS
66322 1243106 JMP SPNOR,I NOj ALL DONE
0V323 B1440}) JSB GETC YES) GET NEXT ONE
Wo324 0243317 JMP SPNOR#1

'"RETURN' COMMAND AND RECURSIVE SUBROUTINE
RETURN, 'popJ!
8325 P6RE6E RETRN LDA PROGR "RETURN'] SET END OF TEXY

00326 B70027 STA PC IN PROGRAM COUNTER
Wed27 164617 POPy LDB PDL,I RECURSIVE SR RETURN
O33v 034647 182 PoL GET RETURN FROM PDL
o331 124001 JMP 1,1 AND JUMP TO RETURN

COMPARE GROUP NUMBER IN A WITH THAT IN- LNNO
18T EXIT IF DIFFERENT
2ND EXIT IF THE SAME

0B332 0veooe TSTGP NOP

U333 V11345 AND BM4ueo MASK UFF GROUP PART oF A
V334 070001 STA SAVE GROWP

BA33I5 06R653 LDA LNNO GET LNNO

QU336 011345 AND BMaBQ MASK OFF GROUP

@337 e56601 CPA COMPARE GROUP NUMBE ¢S
6h340 034332 ISZ 1876P STEP EXIY IF THE SAME
0341 124332 JMP TSTGP,1

CHECK CLOSING PARENTHESIS
00342 duodVe PARTS NOP
VU343 V6P652 LDA CHAR PICK .UP CHARACTER
6344 251402 CPA BS) COMPARE )
We3d45 ae2uny RSS 0K



PAGE

0243
Vw244
vwa24%
V246
0247
V2486w
V249w
P11
V2si«
v2%52n
w253
0254
v2sd
02566
vas?7
0258
0259
w260
0261}
v262
0263
w264
0265
0266
w267
v2686
F1.1°)
ve7e
027y
0272
0273
w274
0275
vwazé
va77
8278
w279
n28¢
0281
0282
0283
w284
0285
vaee
0287
0288w
0289w
v2yon
V2
w292
©v293
0294
0295
0296
w297
vw298e

Vo7 80\

ve346
w347
w350

014220
01449}
124342

J S8
JS8

ONw| INE CALCULATOR

ERROR
GETC

NOJ ERROR
PASS DVER )

JMP PARTS,I EXIT

FIND A LINE IN TEXT
STEP EXIT IF FOUND
SET LSTLN TO LINE BEFORE
SET THSLN TO REQUIRED LINE QR ONE AFTER IF NOT FOUND
FNDLN NOP

w351
vu3se
PB353
Pu3s4
Pu3dsS
w356
wa3s7
nalée
wedel
VT RY-Y
vB36d
we364
vwe36ed
T RY Y
vwe3e7
T RYA"]
wa37y
60372
w373
w374
V375
6376
windz7
vwad4ue

we4u]
wo4u2
VB4
w404
he4es
vA4ub
vo4u7
wo410
ve41l
waaei12

vna1d
w044
wpdyLs
wa41o6
vea1?
vu420
wBdaz21
vo422

avovag
060687
270632
070630
wo2vo4
W64653
vuziu4
144000
2v6203
v244373
sY2v40
w24374
V6630
v70632
160630
vo2uvee
824354
2062001
034451
CLL LR Y
W43356
pe1200
@70626
124351

pBov0R
060626
200063
i6p000
082041
ves727
034626
011443
070652
124401

QvouVLo
014316
014277
apevel
024446
014542
004762
061175

GETC

GETLN

LDA
STA
STA
INA
Loe

CMB,CLE,INB

ADB

TEXTO
LSTYLN
THS|N

POINT

LNNO
9,1

S8ZB,RSS

JMP
SEZ
JMP
LDA
STA
LDA
8ZA
JMP
RSS
182
LDA
ADA
RAL
STA
JMP

NQP
LDA

x+9

w8
THSIN
LSTLN

THSLN,1I
FNDLN*J

FNDLN
THSLN
B2

TXOUT

FNDLN,I

TXOUT

CLE,ERA

LDA

b,1

SEZ/)RSS

ALF,

Is2
AND
STA
JMP

NOP
J§8
JS8
RSS
JMP
JSB
DEF
LDA

ALF
TX0UTY
B177
CHAR
GETC,1I

SPNOR
SORT

GETN
PUSHJ
EVAL
FLLAC

START AT BEGINNING OF TEXT

TO LINE NUMBER

LINE FOUND
PASSED IV

ZERO MARKS END
TRY NEXT

POSITION POINTER

READ CH YO CHAR A

POSITION SET E
READ WORD

SHIFT M,8, HALF
STEP POINTER

READ LINE NUMBER

TEST 1ST CHARACTER
OP/TERMj EXPN
NUMERIC

GET LINE NO
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v299
vdpe
T}
0oz
0303
3v4
0309
6306
vie7
AT L)
v3eo
8310
0311
0312
2313
Vi1
0315n
"REY)
Q317
V318w
v318e
0320
0321
0ie2
0323
0324
2328
ud2é6
w327
0328
8329
03306
2331
8332
0333
w334
8335
V3J6w
0337
0338
0339
0340
034i
0342
¥343
V344
0345
0346
vi4q?
03486
viae
0350
03514
0352
v3sI
0354

V008 w0l ONe| INE CALCULATOR
|
00423 V65176 LDB FLAC+}
wva424 V5040 ABS =FMP
00425 201306 DEF FLiQO
w426 315134 JSB IFX,1
wvaa7 Bdub4ve €L.8
00430 juvRdvo DIV Dioe®
00432 201727 GETL2 ALF,ALF
V0433 04pwol ADA 1B
vea3a 07pes53 STA LNNO
w0435 pa2003 SZA,RSS
V0436 Q24444 JMP GETAL
80437 V61354 LDA BMIN
Y44y vo6and SZ8,RSS
Yo44] VL2440 cLaA
P0V442 P70651 GETLX STA LGAFL
weaad 124413 JMP GETLN,I
V0444 002404 GETAL CLA,INA
WB44% 224442 JMP GETLX
V0446 VA640N GETN CLB
V0447 74527 8TB GETL
VV450 V74530 STB GETG
Vo451 ¥51364 CPA Bi2
V6452 24500 JMP GETLL
0453 B7u530 STA GETG
w0454 1v0200 MPY B12
vwo456 2705314 STA GETi®
WO457 014461 JSB GETC
w46V 014277 JSB SORT
WBa61 024524 JMP GETL
Wu462 Bo2001% RSS
B0463 BL14220¢ OGETER JSB ERRODR
Ho464 051364 CPA Bi2
WR465 B24500 JMP GETLL
VU466 @4p531 ADA GET1@
V0467 A7p530 STA GETG
2 DIGITS READJ "% DR
PB470 Bi4401 JSB GETC
Vo474 044277 J8B SORT
0472 V24524 JMP GETL 1
WR473 ov2vny RSS
V0474 024463 JMP GETER
VVa7% 651364 CPA B2
WO476 VLV2VLIY RSS
BBA477 V24463 JMP GETER
Ve560 V¥144vy GETLL JSB GETC
vwebel 014277 JSB SORT
BOS02 V24524 JMP GETL S
Vo503 V51364 CPA BL2
VU504 024463 JMP GETER
woSeS 1we200 MPY Bl2
o507 078527 STA GETYL,
Vwes510 V144904 J88 GETC
08511 V14277 JSB SORT
vus12 v24524 JMP GETLY

X12e
RESULT TO A

GROUP TO A
LINE 18 IN B POSITION A
TOTAL TO A
STORE
ZERO?
@t ALL!
ONE LINE

OR GROUP

TALL!

NUMERIC LINE NUMBER

CLEAR LINE NUMBER
AND GROUP NUMBER

.7 I8 LEGAL NUMERIC

GROUP ZERO

SAVE GROUP NO

X10

SAVE 1@aGP NO

GET NEXT CH

TEST

OP/TERMj JUST A GROUP NO

NUMERIC

LINE NO FORMAT ERROR

n e ;

GO GET LINE PART

ADD IN MORE SIG PART

SET GROUP NO

TERMINATOR NEXT

READ NEXT CHW

TEST IT

OP/TERM; JUST A GROUP NO

NUMERIC

ALPHABETIC? ERROR

NUMERIC MUST BE %,°"

SRD DIGIT# ERROR
GET 18T CH OF LINE PART
TEST ’
OP/TERM? ALL OONE
NUMERIC} TESTY ",®
ALPH OR ®,"; ERROR
Xi0

SAVE LINE PART

GET NEXT

TEST

OP/TERM; ALL OONE



PAGE v1@9 w@1 ON=LINE CALCULATOR

B335 vud13 031364 CPA B12 NUMERIC; "," ILLEGAL
V356 ©0514 024463 JMP GETER ALPH OR ®",%3 ERROR
0357 00515 040527 ADA GETL ADD UP L INE PART
0358 00516 @7n527 STA GETL

v3s9 wvusi17 V14401 JS8 GETC MUST BE TERMINATOR
U360 0QuS20 014277 J3B SORT TEST

V361 00521 Q245824 JMP GETL Y OP/TERM; OK

BI62 00522 024463 JMP GETEK

V363 V523 P24463 JMP GETER

V364 VU524 V64527 GETLY! LDB GETL LINE PART TO B

0365 Vo525 860530 LDA GETG GROUP PART TO A

0368 00826 024432 JMP GETL2 0 PUT TOGETHER
6367w

V368 V0u527 KALOUO® GETL NOP STORE FOR LINE PART
V369 00530 Gvewe® GETG NOP STORE FOR GROL2 PART
0370 ©N531 QuooBR GET1@ NOP STORE FOR GP M3 PART
037 3w

0372w

0373

0374w PUSH DOWN LJIST ROUTINES

V375 00532 QVBVRY PUSHA NOP BASIC 'PUSH! ROUTINE
0376 VBS533 VB7400 cCB

V377 10v534 044617 ADB PDL

V378 VS35 v74617 STB PDL SET NEW POINTER

0379 @536 054654 CPB LASTV O'FLOW?

0388 ©e537 v14220 JSB ERROR PDL O'FLOW

V381 VUS40 17pv0} STA 18,1 PUSH A TO POL

8382 wvoB541 124532 JMP PUSMA,I

B383w

0384 (0542 VVPYAY PUSHJ NOP ENTER REENTRANY CODE
0385 VY543 P60542 LDA PUSHJ

vWasé VY544 VV20V04 INA

U387 00545 B14532 JSB PUSHA PUSH RETURN

V3BB 2546 164542 LDB PUSHJ,1

B3IBY Vw547 124001 JMP 1,1

03D

0391 WVe558 160000 LLDA 8,1 COPE WITH INDIRECT
0392 V581 V24554 JMP waJ j
W393 V0O552 VVEABR PUSHF NOP PUSH FLOATING PDINT NUMBER
0394w PUSHES TWO OR THREE WORDS DEPENDING ON FP PRECISION
VIS WVUS53 160552 LOA PUSHF,1 PICK UP ADDRESS

0396 vié854 VV1275 RAL,CLE,SLA,ERA

8397 @555 24550 JMP PUSHF=2

B3I%E8 VUV5HH6 ©VI4H52 182 PUSHF STEP EXIT

V3P9 VNS57 V64617 .08 PDL, UPDATE POINTER

6400 VO560 245336 ADB BM2 )

0401 WYub61 @74017 ST8 PLL

B4av2 veS62 Vn7104 CMB,CLE,INB ROOM? .
0403 U563 044654 ADB LASTV !
V4av4 Vu564 VVB2LV4D SEZ

V40S VV565 ©V24537 JMP PUSHA+S USE PUSHA O'FLOW CODE
0406 VY566 14200 DLD ¥,I PICK UP DATA

0407 V0570 104490 DST POL,!I PUT IN PODL

0408 VY572 124552 JMP PUSHF,1

Vabgn

V410 208573 160000 LDA 8,1



PAGE ©v10 woi

LY
CLRY
0413
8414
0ais
0416

- 0417

V418
0419
V420
va21
w422
U423
0424
0425
0426
047

0es574
08575
0u576
vud77
00600
vubol
02602
VY603
we6ed
bu6e7
vvéia
wo61l

bp612
00613
veb14
vo615

024577
0000008
160575
w1276
024373
034575
078623
1v4200
1v4400
034617
634617
124575

Puowon
160637
034617
124642

4

POPF

POPA

ON=LINE CALCULATOR

JMP %+3 '
NOP POP FLOATING POINT NUMBER
LOA POPF,1 PICK UP ADDRESS
RAL,CLE,SLA,ERA

JMP POPF=2

182 POPF STEP EXIT

STA T4 SAVE DATA POINTER

DLD PDL,I PICK UP FROM PODL

DST T4,1 RESTORE DATA

182 POL

182 POL

JMP POPF,1

NOP POP ONE WORD

LDA PDL,I

ISZ POL

JMP POPA,1l



PAGE

643en
043}y
0432
8433
'Y RY
0435
0436
w437
vade
ba39
0449
P44y
va42
2443
V444
va4s
0446
va47
v448
V449
84560
vasy
04s2
vasy
0464
vass
0486
@457
v4be
0459
Q460
vao0y
0462
v463
V464
0vae6s
0466
0467
va6e

beti wei

ve616
o617
o620y
00621
vV622
VU623
Vo624
wo62b
20626
11 Y14
we630
Vo633
©wY632
©v063Y
U634
0635
VU636
0u63?7
WV640
0064}
w642
0e643
Vo644
vveasd
Wu646
00647
Vo6dp
VPESs]
Be652
Pe6s5d
Vo654
vu6d5S
VU656
we6s?
1'1.1.7" ]
0066}
20662
Ppv66d

POINTERS,

bépooe
CEL T
eogaee
vagonn
Pueoou
weovooe
G DT
0uevoe
Qapvee
ee1222
2uduvee
oueene
buopne
GoBLVAL
voRvao
037677
006655
bve4el
Qvoo9e
evoeon
vveede
Poguen
voovwo
2oo0oue
0v7}140
205701
o614
dooney
o0p01s
beaovoe
031142
011142
611142
01113}
vui222
CU LT
0A7426
vur6e2

TXIN

MISCELLANEOUS WORKING SPACE AND LINKS

WORKING REGISTERS ETC,

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
OEF
NQP
NOP
NOP
NOP
NOP
ABS
DEF
DEF
NOP
NOP
NOP
NOP
NOP
NOP
DEF
DEF
DEF
ocr
ocT
NOP
DEF

DEF BUFBG

DEF
DEF
DEF
DEC
DEF

DEF CUME={

FlLe

CORE
READ1
GETC

TTYR2
PRNTC
FOuUTH
i

15

BUFBG

BUFBG
TEXTY
FL@

@
COMIN

PUSH DOWN LIST POINTER
GENERAL WORKING REGISTERS

TEXT POINTER FOR OUTPUT FROM BUFFE

CHARACTER INPUT ROUTINE
CHARACTER OUTPUT ROUTINE
NUMBER PRINT=0UT ROUTINE
oVESONE LINE) OsGROUP} »isALL



PAGE 0012 w01

0470w
0471}
0472
0473
0474
8475
va76
0477
0478
0479
0489
0481
v4a82
0483
0484
0485
0486
8487
0468w
0489
0490
849}
0492
0493
0494
6495
0496
0497
2498
0499
vhoe
vb04
who2
0503
vS04
0505
0506w
0507 »
esee
a509n
0510
8311
edie
0813
8514
0315
@646
0817
0516
vs19
2520
0621
0522
8623
8524
0§28

Vo664
Vee66Sd
¥0666
ve6e7
vn670
u67
vee672
vue73
0n674
vwYe6?78
08676
ve677
ev700
ve7a14
vere2
vazed
vB704

wo718
0v716
va717
o720
721
ve722
pu723
ve724
00725
va726
0e727
o730
wer3l
ba732
0B733
0¥734

FUNCTION NAMES

bo2129
048356
022724
023222
010463
pud216
213420

030747

046456
Vo6763
047064
V2704
022762
a6p762
080456
837264
P0Rvee

@05256
205347
vese62
eeS402
ves5571
Pe5266
605273
0a530¢
085304
85310
B35
Wu534p
085343
2u5356
0R8370
veLvRY

MAGNETIC

00745

7=TRACK CODES; 9»TRACK IN COMMENTS

Vo746
@747
ve750
va751
V752
08753
00734
U755
00756
B@757
eR760
o761}
00762
20763
Pu764
00765

177774

000203
lugeesd
000301
100301
1uni4y
Boelal
bogell
Aveees
00003
100045
100043
dveoz2e
080040
0BRUY6D
PoowVe6
bopo26

FABS
FSGN
FINT
FITR
FD1S
FATN
FEXP
FLOG
FSIN
FCOS
FsQry
FAND
FIOR
FXOR
FIN

Fout

ocT
ocT
ocY
ocT
ocr
0CcY
oCcY
ocY
0cT
ocT
ocYy
0cT
ocY
ocy
ocT
ocY
BSS

2123
46356
22724
ed222
10463
9216
13420
30747
46456
6763
47064
2784
22762
64762
456
37264
9

FUNCTION ENTRIES

PABS:
PSGN
PINT
PDIS
PATN
PEXP
PLOG
PSIN
PCOS
PSRBT
PAND
PIOR
PXOR
PIN
POUT

DEF
DEF
DEF
DEF
QEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
BSs

XABS
XSGN
XINT
XDI§
ARTN
XEXP
X106
XSIN
XCOos
X3ORT
XAND
XIOR
XXOR
XIN
XouT

MISCELLANEQUS WORKING SPACE AND LINKS

SPACE FOR SPECIAL FUNCTIONS

9 SPACE FOR SPECIAL FUNCTIONS

TAPE COMMANDS? CODES AND WORKING SPALE
SELECTED UNIT? DEFAULT o

BUNT

BUFRI
BUFRB
BUFWI
BUFWB
BUF WE
BUFWG
BUFRW
BUFSB
BUF SF
BUFFB
BUFFF
BUFET
BUFST
BUF SE
BUFTP
BUFEP

ocTY

ocY
0CcT
ocT
acT
ocY
ocT
ocT
ocy
ocTY
0cT
acT
ocy
ocTY
ocT
0CcT
ocr

L)

2ud
ioe2a3
Jul
10030}
100141
124

i1

5

3
100048
100043
20

40

60

6
26

23
23
31
31
211
15
i01
41
3
24}
2ad
40
100
140
22
62

READ BINARY

READ 8CD

WRITE BINARY

WRITE BCD

WRITE END OF FILE
WRITE GAP

REWIND

SPACE RECORD BACKWARD
SPACE RECORD FORWARD
SPACE FILE BACKWARD
SPACE FILE FORWARD
END OF TAPE

START OF TAPE

STARY OR END

TIMING OR PARITY

EOT OR TIMING/PARITY



PAGE

0526
0327
0528
0529
2530
6534w
0532
85353
8534
v635
8536
8537
2838
0839
w40
UL TD
8542
0843
ub44
U545
548
0547 %
V848w
0549
0550w
BS54 n
w5352
vs53
8554
" 1.3-}.]
0556
0o57w
0538w
559«
0960
0561
0562
8363
V864w
p565
0566
0567
p368
0569
ud70
v571
8572
vs73
U874
v575
0576
0877
0578
u579
8580
v581

Vo1 #81 MISCELLANEQUS WORKING SPACE AND LINKS
V@766 Bv2ver BUFRG OCT 2uow 2080 REWINDING
V@767 Bapoie BUFRJ OCT 10 10 REJECT
¥O77¢ Q0400 BUFLC DCT 4ue i LOCAL
bwe771 0@Vl BUFEF 0OCT tue 204 END OF FILE
Vo772 0P00la2n BUFFT OCT 120 240 END OF FILE OR TAPE
PR773 AGPBOR BUPT NOP
o774 BvRBYY BUL NOP
00775 00BAA@ MTIN NOP
D776 vuEweve MTINB NOP
00777 Geewse MTINL NOP
V1088 VBQVAY MTINC NOP
Bioal 0vePAY MTINT NOP
010V2 00V@AVV@ MTERC NOP
01003 602724 MYABY DEF MTAB
¥1004 PUGOOR2 MTYOP NOP
0iovd vepeee MTOPB NOP
01006 veoRewA® MTOPRL NOP
01P07 0YPVBO MTOPC NOP
Y1040 00BW00 MTOCH NOP
W11l DU3066 MTAB2 DEF MTB2
PROCESSOR WORKING SPACE
1012 0oevde PCTEM DEC o,
' SET TTY READER INPUT
01014 0DQVAG TTRON NOP
01218 1087715 CLC HSR,C ABORT POSSIBLE HSR
21016 261164 LDA TTYRR SET TTY READ ROUTINE
01017 V70646 STA INCH = FOR CHARACTER INPUT
pieee 125014 JMP TTRON,
STORE, CONSTANTS ETC FOR PLOTTER ROUTINE

: BUFFER
0102] 004436 PLI DEF PLBUF INPUT POINTER
01022 0U4436 PLO DEF PLBUF STARY
01023 0v4474 PLY DEF PLEND END
01024 004436 PLO - DEF PLBUF OUTPUT PDINTER

SCALES? X 2wINCREMENTS/INCH, Y 8®INCREMENTS/INCH
v1peS @6200¢ PLXS DEC 200,
UW1p27 0620080 PLYS DEC 8ue,
0103y 037777 PLMSY OCT 37777 MASK FOR Y
01032 0@peAl PLSW 0OCT 1 0=BUSY
01033 eeeeew PLFL1 NOP 1ST TIME FLAG
01034 200000 PLINY NOP Y INPUT DATA
wiedd o4pdow PLX OCT 400ve DESTINATION
01036 01p0e0 PLY 0CT 1uveen
01037 VYOVEY PLNX NOP . START
WiB48 QVPLBOR PLNY NOP
@104 Yvov@l PLPEN DEC PEN POSITION) i=UP
01042 VROEEG PLDX NOP LINE LENGTHS
Viv4d QvPVAH PLDY NOP
01044 vo@VBY PLMY NOP DIRECTION/COUNT
01045 0oovew PLMAJ NOP MAJDR MOTION COMMAND
01046 @vpoew PLCOM NOP COMBINED MOTION COMMAND
01047 ©RA474 PLTL DEF PLTB1 MOTION TABLE PTRS



PAGE D214 #01 MISCELLANEOUS WORKING SPACE AND LINKS

6582 01050 V0V4476 PLT2 DEF PLTB2
0583 01051 B04500 PLTI DEF PLTBI

0584 01052 ovovee PLY NOP PLOT COUNT
0588. 21053 ovoeee PLEQD NOP STORE FORE E,O
6586 01054 0veVee PLAB DEC 8,0 A,B

05874+

v588w QUTPUT PRINT ROUTINE

8569 V1056 BOOGOY FORMF NOP "FIXED" FLAG
0890 uv1057 PBPBO? FOUFM NOP CURRENT FORMAT
0591 01060 GepooY FOTEM DEC Q, WORKING SPACE

0592 01062 2noLe® FOUD NOP

0593 V1063 0vPYVY FOUFC NOP

V894 V1064 VVEVEY FQUOP NOP

0595 01065 VuPVUY FOUSE NOP

0596 V1066 VVRVRR FOUSC NOP

0697 V1067 PvREPR® FOURN NOP

0598w

05P9w ARGUMENT SEARCH ROUTINE

0600 ©1070 0eEEe? GTL NOP SPARE LENGTH

0601 01071 0000PY SUBS NOP

V60O2w

0603w 1/0 ROUTINES

0604 01072 200WRO ITTA NOP

0605 V1073 @u3704 TTBFO DEF TTBUF

V686 01074 VOI7N4  TTBFI DEF TTBUF

0607 010875 083704 TTBFO DEF TTBUF

0608 01076 004214 TTBF} DEF TTEND

06e9 01077 V07130 ITTIN DEF TTYR]

0618 091100 Qw7106 ITTON DEF ITTO

U611 w©1101 13000V TTOP. OCT 13000¢

6612 01102 140002 TTIPS OCT 3140000

U613 v1103 170000 TTIP OCT 170000

0614 01104 V0020 TTYSW NOP TTY OUTPUT BUSY FLAG
8615 01105 P0o0Rw TTYFL NOP TTY INPUT BUSY FLAG
0616 01106 P2PPWRD HSRFL NOP
V617 ©@1107 PUYBVBY PNCNF OCT
0618 021110 oveewl |PBS OCT
0619 91111 Qvewel DISFI. OCTY
0622 01112 8080@0 DFLAG NOP

@ = 1BYUSY!

Qe gub gun

DISPLAY ERASING FLAG

g&g; 61113 0R0000 BUFLG NOP DONE FLAG
622n

0623» CLOCK ROUTINE

0624 031114 20PeRR XCL DEC @,

625 01116 Quewee NOP

V626

0627 % TAG ROUTINE

0628 01117 00PRRV TAG NOP STORAGE FOR TAG
V629 01120 200000 NOP

CLRT L

V631w

0632 01121 010731 CMCOR DEF CMBUF PTR TO COMMON BUFFER
6633 01122 177600 DEC =128 LENGTH OF COMMON BUFFER



PAGE 0015 #01 MISCELLANEOUS WORKING SPACE AND LINKS

V635 ROUTINE ENTRIES

9636 ¥1123 V25701 PRC ' DEF PRNTC PRINTY A CHARACTER

0637 @1124 085721 RODC DEF READC READ A CHARACTER

0638 91125 006100 PKC DEF PACKC PACK CHARACTER TO TEXT
0639 1©1126 VV5668 PRD DEF PRNTO PRINT OCTAL

0640 91127 ©Vp5607 PRL DEF PRNT| PRINT LINE NUMBER

0641 V1130 VR6475 FNP DEF FINPT READ IN A NUMBER

v642 01131 205622 FPRN DEF PRNT PRINT DECIMAL 2 DIGITS
0643 ©1132 0u5627 PROD DEF PRNTN  PRINT DECIMAL,4 DIGITS
0644 21133 006673 6T DEF GET1 READ 1ST LETTER, LOSE REST
0645 01134 vU7312 IFX DEF IFIX CONVERT TO INTEGEF

b646 01135 BRA7134 TTI DEF TTYR1Y READ TTY SILENTLY

0647 ©1136 VV2213 BSL DEF BUSEL SELECT MT UNIT

0648 01137 010511 RTI DEF 4RTOI EXPONENTIATE REAL TO INT, PWR
0649 01140 010446 RTR DEF 4RTOR EXPONENTIATE REAL TO REAL

065y ©B1141 0V7643 ABSP DEF ABS ABSOLUTE VALUE (MODULUYS)
0651 01142 00765@¢ ENTP DEF ENTIE ENTIER ROUTINE

0652 01140 010065 EXPP DEF EXP EXPONENTIAL

0653 01144 010174 LOGP DEF ALOG  LOGARITHM

0654 01145 01n268 SINP DEF SIN SINE

0655 ©1146 V10330 COSP DEF COS COSINE

0656 01147 010351 SOTP DEF SORT SQUARE ROOQT

0657 w©1150 9072257 TYO DEF TTOUT TELETYPE OUTPUT

0658 01151 010087 ATN2 DEF ATAN2 2=~ARG ARC TANGENT

0659 01152 PA7711 ATN DEF ATAN ARC TANGENT (1 ARG)
0660 V1153 07354 FCM DEF o4FCM FP COMPLEMENT

V661 V1154 010720 FLN DEF LFLUN UNPACK LS EXP

662 V1155 018618 CHB DEF ,CHEB CHEBY

V663 1156 0u2621 BUNW DEF BUWT MAG TAPE WAIT TILL DONE
0664 01157 Vw2554 BUD DEF BUDMA MAG TAPE SET UP DMA
V665 01160 vv2570 BUG DEF BUGO MAG TAPE GO

0666 ©1161 VN7603 P2 DEF ,PuR2 FP X PWR OF 2

V667 V1162 V3244 DEL DEF DELET DELETE ROUTINE

V668 V1163 QV75164 HWSRDR DEF HSRIN HIGH SPEED READER

V669 ©V1164 V71486 TTYRR DEF TTYR2 TTY READ WITH ECHO
0670 V1165 AV7287 HSPCH DEF HPNCH MIGH SPEED PUNCH

0671 V1166 205721 TTYPN DEF PRNTC TTY PUNCH

0672 V1167 BN2633 MTINP DEF MTINR CHARACTER INPUT FROM MT
V673 ©v1170 Bv2764 MTOPP DEF MTOPR CHARACTER OUTPUT TO MT
b674x

V675w LINKS

V676 01171 VL3472 PRI DEF PRCSS

0677 01172 ©Va3473 PR DEF PROC

V678 V1173 VVII47 COX DEF COEND )

V679 V1174 vwud5141 EFX DEF EVFNX



PAGE

UL TR R
ves2
u68d
0684
vé8s
@686
0687
0688
v6a8s
v69e
v691y
8692
0693
UL T
0695
V696
w697
Vw698
0699
v700
B7204
b7v2
B7203n
V704«
@705
0706
b7207
a708
w79
Y SV
8711
v712»
0713
0714
u718%
v716
w717
v718»
V719w
0720
w721
w722
w723
0724
v72%
w726
w727
v728
u729
0730
87314
0732
0733
w734
0735
V736w

be16 w01 MISCELLANEOUS WORKING SPACE AND LINKS

01175
w1177
01201
w203
vi204
vi206
01210
1212
21214
01216
01224
w1222
w1224
v1226
01230
w1232
01234
031236
w1240
w1242
w1244

FLOATING PT WORKING SPACE AND CONSTANTS

duoeon
Woaovou
vneooo
vvowae
UL ]
VBpYYo
00000V
Bdovey
booweo
vueuoeo
dvoeoo
RugBLe
Bapuvoee
240000
062207
11557e
062207
058574
056125
054271
as52e2

TABLE OF

01246
w1260
w1272
01300
vidve
wide4q
213u6

21310
01311
01312
v31313
v1314

01318
v13106
61317
o1320
w1321
w1322
01323
01324
01325
V1326
61327
01330
01331
w1332
013383
01334

855022
v42270
064333
063146
840v00v
vwSQuuve
062000

hupeau
eapvaey
wapguown
Buaunue
Qvavne

FLAC
Fi
F2

F3

Fé4

F8

Fé6

F?

F8

F9
FLO
FLo8
FL2
FLPIZ2
FLMp2
FLPI
FL2/P
FLG2E
FLGE2
FLRTH

PDWERS

FLol
FL1
FlLio
FLiva

FT3
FT2
FT3
FT4
FT5

CONSTANTS

177775
177772
177771
177766
177762
177742
177702
177670
17766@
177657
177645
177604
177602
177681
177402
1770062

BM3
BM6
BM7
DL BY
Bmi6
BM36
BM76
DM72
DmMee
Dm81
BM133
DM124
BM176
8M177
Bm3ze
BM776

DEC
DEC
DEC
NOP
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
OEC
DEC
DEC
DEC
DEC
DEC
DEC

@,
W
@,
STORAGE FOR EXPONENT

1,57079633
"1,57079633
3,14159265
0636619772
1,4426950409
16931471805
2707106781 ’

OF TEN

DEC
DEC
DEC
DEC
DEC
DEC
DEC

NOP
NOP
NOP
NOP
NOP

ocT
ocTY
ocT
DEC
ocT
ocT

DEC
DEC
DEC
ocT
DEC
ocry
ocr
ocT
acT

1.5’1‘.1.5'13,1;5'12.1.591101g5915
1.E”9'l'E’a".E-7’1.E-6".E-5
19E=d4,1,E=3,1,E=2

el

1.

10,

190,

3
g
-7
wi@
mi6
=36
~76
n72
=50
i
=133
=124
={76
-177
=376
»7706



PAGE ©u17 #91 MISCELLANEOUS WORKING SPACE AND LINKS

0737 FOLLOWING ARE USED AS MASK TABLE

¥738 01335 177777 BMYI  OCT =i

©739 V1336 177776 BM2  QOCT =2

8740 ©1337 177774 BM4  OCY =4

8741 61340 177770 BMie OCT =10

0742 ¥1341 177760 BM2@ OCT =20

8743 101342 177740 BM4AY OCT =4¢

874¢ 91343 177780 6M102 OCT =ig@u

V748 v1344 177600 BM26D OCT =200

0746 01345 177400 BMAYY OCT =4y

8747 01346 177000 BMTH OCT =1040,=2040,=4000
0748 ©1351 17p000 OCT 170006,160000
6749 01353 140000 BCRIT DCT 140620

U750 w1354 {Y0vew BMIN OCT 1vevau

0751 END OF MASK TABLE
752w

09753 01355 voeenal B} ocT
0754 101356 dupen2 B2 ocrT
0755 01357 V0PBU3 B3I ocT
V756 ©1360 YeAUA4 B4 ocT
0757 ©1361 WopPue6 B6 ocT
6758 01362 220007 87 0ocT
0759 ©1363 QveLie B1A OCT 10
8760 01364 D10 EQU »
8761 01364 #nPV12 B12 UCT i2
0762 ©1365 voPwld4 Bid4  OCT 14
763 01366 YYewVLS B1S  OCT 15
764 01367 8P@W17 BL? OCT 17
6765 V1370 eeow2e B2¥ 0OCT 20
0766 01371 veewv2? 827 OCT 27
8767 01372 ewewd2 BI2 OCT 32
V768 ©¥1373 VUOVI? B3I? OCT 37
V769 91374 PuPV4B B4®  OCT 40
0770 01375 VAPW4) B4y OCT 4%
771 01376 Vvev42 B42 QCT 42
0772 01377 vwewdad B44  OCT 44
0773 0D14v6 QVEA4B B45  UCT 45
V774 01401 6vV0OV54 BSB®  OCT 59
0775 @142 Vurud) BSI  OCT 51
0776 ©1403 PvpPV52 B52 OCT 52
0777 01404 ¢YvRe5d B53 0OCT 53
V778 ©1405 puvo54 B854 OCT 54
@779 01406 Q20055 B55 QCT 55
U788 01497 PYoOVS56 B56 OCT 56
6781 01410 P0DV60 B6@ (OCT 69
4782 ©141) vweuw?2 B72 OCT 72
0783 ©1412 Puew’3 B?73  OCT 73
0784 ©1413 BUOB75 B7?5 QCT 75
¥785 V1414 @vv@77 B?? OCT 77
B786 v1415 VY100 BIAW OCT 100¢
8787 01416 POP102 B1V2 OCT 102
788 V1417 ¥wWR165 B1OS OCT 3105
V789 ©1420 VORIW6 BLY6 OCT 1u6
0790 01421 Guoi1@7 B1O7 OCT 107
791 ©1422 VYuelll B111 OCT 111
0792 01423 PPR112 Bii2 OCT §12

NGO DN -



PAGE 6v18 #01 MISCELLANEQUS WORKING SPACE AND LINKS

0793 101424 vup113 BI13 OCT 113
0794 01425 0vR114 B114 OCT 114
@795 81426 200115 B115 OCT 115
0796 1427 VUV116 B116 OCT 146
@797 ©1430 @v0117 B117 OCT 17
0798 ©v1431 vvBi120 B120 OCT 128
0799 ©1432 ovpi22 B122 O0OCT 122
BBY V1433 Vuv123 B123 OCT 123
6801 01434 000124 8124 OCT 124
08v2 181435 vvei2d B125 OCT 125
6803 ©v1436 vvwi127 B127 OCT 127
VB4 ©1437 0vpi34 B134 OCT 134
805 w1440 vWO137 B137 0OCT 137
0806 ©1441 QuV144 DIOE DEC jue
0807 91442 Q00176 B176 OCTY 176
V808 V1443 vwe177 BL77 OCT 177
VeRY v¥1444 w0200 B200 OCT 200
@810 01445 Qep212 8212 O0OCT 212
V811 01446 voP215 B215 UCT 216
b812 01447 wve272 B272 0OCT 272
0813 ©1450 Q00364 D244 DEC 244
6814 ©1451 VVY376 B3I7?76 OCT 376
6815 01452 vuwnd7? B377 0OCT 377
V816 01453 vevdos B4ARE OCT 400
817 01454 Vuvavz B4D2 OCT 492
V818 01455 vue776 8776 OCT 776
0819 1456 wue777 8777 oOCT 777
4820 01457 puyiove Biovw OCT lupe
082] 01460 B1ov20 BSPSP OCT 10020 BCD SPACE=SPACE
0822 @1461 n4puve@ BPLUS OCT 4voaee
V823 91462 ¥77777 BWAX OCT 77777

824 01463 wugede FORLI NOP FFT TRANSFURM DIRECTION
0825 01464 QueVRE FORX NOP FFT REAL ARRAY

V826 ©1465 wvyouve FORY NOP FFT IMAGINARY ARRAY
0827 01466 QveLUL FORPY NOP FFT POWER SPECTRUM §
0828 01467 ovvew FORP2 NOP FFT POWER SPECTRUM 2
0829 01470 QvoVREE FORVSY NOP FFT POWER VARIANCE 1
V830 ©1471 P@ROR® FORV2 NOP FFT POWER VARIANCE 2
8831 ©1472 20000V FORT1 NOP FFT POWER TREND 1

0832 01473 pooEE” FORT2 NOP FFT POWER TREND 2

0833 01474 DoPPAL FORC NOP FFT CROSS SPECTRUM

0834 01475 00P0VOQ FORSN NOP FFT SERIAL NUMBER

835 01476 GvLVPE XFRMD NOP STORAGE FOR OPTION

BB36 V1477 vuPAne XFRMC NOP COUNT FOR ARRAYS

4837 015008 VV1464 XFRM1 DEF FURX START OF ARRAY TABLE
0838 01501 VVPVYRY XFRMP NOP POINTER TO ARRAY TABLE
@839 01502 oveveL XFRML NOP POINTER T0 LENGTH TABLE
U840 ©1503 VU1504 XFRM2 DEF w+1 LENGTH TABLE

0841 ¥1504 0dun777 DEC 5111511,257.257.257,257.257;257,51lal
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v844an START UP AND RECOVERY ENTRY POINT

0845 200 ORG 2u@uB

V846 v2uwvY PUBLOY BEGIN NOP SOME SYSTEMS ENTER WITH JSB
0847 V2001 0Bu2400 CLA

W848 V2002 V24232 JMP RECOV+Y

V84O
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2851w "ASKY" AND "TYPE" COMMANDS

Ved2 V2003 VuBdI4En ASK CCA

0653 v2pvae V2001 RSS

UBS4 02005 V02400 TYPE CLA

0855 w2pe6 1B709643 STA ATSW SET FLAG A OR T -
U856 02PV7 014316 TASK JSB SPNOR

0897 1©2010 V51400 CPA B4S5 4

0858 02011 026062 JMP TFORM .
ve59 ©2012 851376 CPA B42 f

D86d ©2013 V260583 JMP TQUOT

U864 02014 ©¥51375 CPA B4} !

2862 02015 Q26067 JMP TCRLF

0863 V2816 051377 CPA B44 $

0864 02017 026073 JMP DUMP

wesd ©v2p20 51405 CPA BS54 ’

V666 020231 V26071 JMP TASKY

0867 2022 051412 CPA B73 ’

VB68 V2023 125171 JMP PR1,I END OF ASK/TYPEj7 MORE ON SAME L IN¢
0869 02024 051366 CPA B35

V870 2025 V24327 JMP POQPJ

0873 02026 051402 CPA BS51 )

V872 02027 V14220 . J8SB ERROR

V873 22030 DI4643 ISZ ATSW NO? A OR T?

6874 Q2831 026047 JMP TYPE2

08780 w2032 V14542 JSB PUSHJ ASK3 GET VBL

0876 02033 Qu6717 DEF GTARG

V877 02034 06R652 LDA CHAR SAVE NEXT CH

0878 02035 ©14532 JSB PUSHA

¥879 12936 V60636 LDA READP SET READC

V88l ©¥2037 @7064p STA INPUT

V8BY 02040 Bu2404 CLA,INA READ FIRST DIGIT T0O

0882 w2m4y 115130 JSB FNP,1 INPUT NUMBER

U883 V2042 1v4400 DST PT1,?

e84 V2044 014642 J8B PUPA .

v88Y v2uv4ad V70652 STA CHAR RESTORE CHAR

¥e86 02046 V26003 JMP ASK

V1YY A

V888 02047 V14542 TYPE2 JSB PUSHJ EVALUATE EXPRESSION

0889 v2050 @ev4762 DEF EVAL

vBsY v2051 114650 JSB FOUTP,I AND TYPE IT

0891 02052 026005 JMP TYPE

vEe2n

VB8O V2053 @14491 TQUOT JSB GETC OUTPUT TEXT BETWEEN GUOTES
¥894 02854 V51376 CPA B42 "

V89S 02055 V26071 JMP TASK4 END OF QUOTES

V896 V2056 ¢51366 CPA B35

V897 82057 024327 JMP PDPJ CR = END OF COMMAND .
0898 V2060 114647 JSB OUTCH,I OUTPUT TEXT CHARACTER

0899 02061 P26u53 JMP TQUOT CONTINUE

2900w .
090) 02062 014401 TFORM JSB GETC READ FORMAT

VP02 12063 V14413 JSB GETLN

VOV Q2064 P6P653 LDA LNNO AND STORE IT

V994 02065 V70661 STA FORM

veBd ©v2p66 V26107 JMP TASK

vevL»
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0907 102067 61366 TCRLF LDA B15 TYPE CRLF
w98 ©2070 114647 JSB OUTCH,I

9909 v2071 014401 TASK4 JSB GETC

0930 vR2w72 026007 JMP TASK
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0912w
R R
0914
U1 FY-)
0916
w937
0918
0919
0920
ve21
0922
0923
0924
0925
0926
0927
0928
w929
ve3op
IR}
0932
0933
0934
0935
0936
ved?
V938
0939

W22 8ui}

wav7d
vae74
020795
02076
02077
vaien
na1a1l
w2102
va2ied
p2ied
02105
22106
w2107
w110
wag11
wey12
02113
02114
02115
02116
02117
02120
02121
va122
02123
ve124

ONCAL COMMANDS

OUMP DIRECTORY TO VARIABLES VIA "TYPE $"
ALSO ACCESSED BY 'TASK $',,,00N'T}}
V60655 DUMP LDA BUFR

070634
050654
026a71
160634
evi1727
011443
114647
160634
211443
002003
861374
114647
061374
114647
034634
160634
041318
041100
oe2002
115432
061366
114647
060634
140634
026074

STA
CPA
JMP
LDA

PTL

LASTV
TASK4
PT1,1

ALF)ALF

AND
J8B
LDA
AND

8177
OQUTCH, 1
PT1,1
BL177

SZA,RSS

LDA
J8B
LDA
JSB
182
LDA
ADA
ARS
8Z4A
Js8
LDA
J88
LDA
ADA
JMP

Bao
OQUTCH, I
B40
QUTCH, I
PTY
PTi,1
BMJ

PRD,I
B18
QUTCH,I
PTY
PTi,1
DUMP+]

SET PTR TO VBL
AT END?
YES) DO REST OF COMMAND
GET VARIABLE NAME
MORE SIG, CHARACTER
MASK OFF THE REST
QUTPUT M,8, CHARACTER
SET LS, CHARACTER
MASK OFF THE RES?Y
CONVERT NULL
TO SPACE
OUTPUT L .8, CHARACTER
DUTPUT SPACE

STEP PTR TO LENGTH

GET LENGTH

CONVERT TO MAX SUBSCRIPY
SCALE

DON'T OUTPUT ZERD

OUTPUT AS DECIMAL

CRLF

STEP TO NEXT
GO DO NEXT



PAGE ©u23 nui

o4t
w942
094l
0844
0945
4846
0947
v948
8949
@960
9951
0982
0953
0954
0955
w956
0987
vebe
u959
v96u
U861
uebe
V963

- 0964

veeEd
0966
0ve67
0968
0969w
ve78
¥871
ve72%
8973
0974
v979%
0976
0977
w978
0979
0o8a
098y
0982
0983
w984
w985
0986
0987
veBs
vo8se
w990
0991}
¥992
8893
4994
ve95
0996

w2126
w2126
w2127
02130
@2131
w2132
02133
02134
2133
02136
02137
w2140
02141
w2142
02143
02144
©2145
02146
w2147
02150
w2151
82152
02153
02154
02155
02156
02157
02160

2161
02162

02163
w2164
02165
22166
02167
waize
vei71
2172
waLzad
02174
w2178
02176
02177
0220
w2201
va22v2
02203
be2u4
02205
02206
02207
w2210
w2211
w2212

115133
051435
26163
872161
V60745
vu2020
016213
062161
051433
026425
¥72162
81662}
V66266
076267
v6a2i162
051432
026270
051436
026340
851417
026367
051431
026444
851421
w264u1l
651416
226413
wi4214

veeona
dvouan

814542
vu6706
014220
261475
065176
115134
016213
p60652
051405
vaz2ee!
027347
814401
115133
51427
0262395
051432
026234
051422
w2624)
051416
w26246
051434
026253
14214

BUF

BUTEM
BUFN

BUU

BuUl

JSB
CPA
JMP
STA
LDA
8S8A
JSB
LDA
CPA
JMP
STA
Jsa
.DB
878
LDA
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
JS§B

NOP
NOP

JsB
DEF
J88
LDA
LDB
JsB
JsB
LDA
CPA
RSS
JhP
JsB
JSB
CPA
JMP
CPA
JNP
CPA
Jnp
CPA
JuP
CPA
JMP
Js8

ONCAL COMMANDS

GT1,1
8129
BUU
BUTEM
BUNT

BUSEL
BUTEM
B123
BUST
BUFN
BUWT
BUCNT
BUECT
BUFN
B122
BURED
B127
BUWR
B165
BUEF
B120
BUPOS
B1o7
BUGP
B102
BUBK
ERR2

PUSHJ
ARG
ERROR
FLLAC
FLAC+}
IFX, I
BUSEL
CHAR
854

COEND
GETC
6Ti,1
Bi116
BUOPN
B122
BUOPR
B111
BUOP]
Bl1e2
AUOPB
8124
BUOPT
ERR2

READ §ST LETTER
IS IT tuNIT!

SAVE FUNCTION
UNIT SELECTED?

DEFAULT YO UNIT @
RESTORE FUNCTION
s 7

SET CURRENT FUNCTION
WAIT TILL READY
SET NO OF ATTEMPTS

RESET CURRENT FUNCTION
R

READ
W .

WRITE

E

END FILE

P

POSITION

6 s

GAP

B

BACKSPACE § RECURD
ILLEGAL FUNCTION

GET UNIT NUMBER
NO UNIT NUMBER

SELECT UNIT
SET OPTIONS,IF ANY
e ?

ALL DONE
SKIP COMMA
READ OPTION
N

NORMAL

R

RETURN

1
INTEGER I,E, BINARY
B

)

SET NO OF TRIES
ILLEGAL OPTION
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6997 »
veve
0999
1000
100}
1002
1003
1004
io0s
1006
1007
o008
1009
1019w
ivl}
1012

02213
2214
ve215
w2216
w2217
02220
02221
ea2z222
02223
02224
02225
82226

w2227
2230

Qooveo
011357
v720745
042227
160000
142643
102513
0in770
Bo2uae
026607
035113
126213

Pv22du
VU140

BUSEL

BUNTT

ONCAL COMMANDS

NOP
AND
STA
ADA
LDA
0TA
LIA
AND
SZA
JMP
182
JMP

DEF
0cT

B3
BUNT
BUNTT
2,1
MTC
MTC
BUFLC

BuaBY
BUFLG
BUSEL,I

L LD

SELECT ROUTINE
MAKE IT LEGAL
SAVE UNIT NO

GEY SELECT COOE
AND ISSUE IT
GET 8TATUS
LOCAL?

UNIT IN LOCA;.
SET 'DONE!

14vu,2400,4400,10400

SELECT CODES
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1014 02234 V03441 BUOPR CCA,RSS TRETURN') SET R
1015 1¥2235 V02400 BUOPN CiLA 'NORMAL '} CLEAR R
1016 12236 072240 STA BURFL

1017 02237 026172 JMP BUUL#+Y

1018 02240 Quewvw BURFL NOP

1019w :

1020 SET UP READ/WRITE MODE

1021 v224) 060746 BUOPI LDA BUFRI  READ BINARY
1022 02242 264750 LDB BUFWI WRITE BINARY
1023 02243 272251 8TA BURDC SET UP COMMANDS
1024 02244 076252 8TB BUWRC

1825 102245 26172 JMP BUUL+1

1026 ©2246 060747 BUOPS LDA BUFRB  READ BCD

1027 ©2247 064751 LDB BUFWB  WRITE BCD

1028 102250 226243 JMP ww5

1029 102251 1v¥0203 BURDC OCT 140283 DEFAULT TO BCD

1030 02252 14P3@) BUWRC OCT 380321 FOR BOTH READ WRITE
1031

1032 02253 ©14542 BUOPY JSB PUSHJ 'TRY! OPTION

1833 42254 w6706 DEF ARG READ NO, OF TIMES
1034 02255 026263 JMP »+6

1035 02256 061175 LDA FLAC

1036 ¥2257 vo8176 LDB FLAC+§

1037 ©2260 115134 JSB IFX,I CONVERT TO INTEGER
1038 02261 VK3Iv04 CMA, INA

1039 v2262 uv202} SSA,RSS

1040 102263 VV3I40P CCA SET { IF @ OR =VE
1041 02264 072266 STA BUCNT

1042 ©2265 v26172 JMP BuUl+1

1043 102266 177775 BUCNT DEC =3
1vda V2267 ©Yopvdn BUECT NOP

1045%

1046 02270 V61354 BURED LDA BMIN INDICATE 'READ!

1047 02271 016525 JSB BUSTX SET DATA POINTERS

1048 ¥2272 016540 J8B BUSTN SET COUNT OUTPUT VARIABLE
1849 02273 07255} STA BUN

1058 102274 0165854 JSB BUDMA SET UP DMA

1051 ¥2275 06225} LDA BRURDC GET READ COMMAND

1052 02276 0616570 JSB BUGOD GO

1053 02277 616614 J&B8 BUTR

1054 w2300 vi1662} JSB BUNWT WAIT TILL OONE

1058 w2301 w1077} AND BUFEF END OF FILE?

1086 v2302 Vv20Y2 SZA

1057 w2313 ¢26327 JMP BUREF YES

1058 w2304 102513 LIA MTC

1059 02305 10761 AND BUFET END OF TAPE?

1060 02326 Wp2u02 SZA

1061 w2307 V26330 JMP BUEND YES

1062 102319 268774 LDA BUL GET NUMBER READ

1063 02311 203Yv4 CMA, INA

1064 02312 106523 LIB DMAC2

1060 02313 wv40001 ADA 1B

1066 02314 016333 JSB BUSN

1067 1©¥2315 102513 LIA MTC GET MT STATUS

1068 02316 V10764 AND BUFTP CHECK TIMING AND PARITY

1069 02317 0dw2002 SZA
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1078 02320 v2s322 JMP BURER ERROR

1073 23241 027347 JMP COEND

1072 02322 036267 BURER 1SZ BUECT

1073 02323 vu2vel RSS

1074 102324 014214 J8B ERR2 TOO MANY ERRORS
1075 02325 016415 JSB BUBAK

1076 ©2326 V26274 JMP BURED+4 TRY AGAIN

1077 »

1078 02327 00248} BUREF CLA,RSS MAKE @ FOR EOF
1079 02330 003408 BUEND CCA =1 FOR EOT
1080 02331 016333 J&B BUSN SET COUNT TO W
1081 02332 027347 JMP COEND

1082w

1083 92333 vogevw BUSN NOP SET COUNT TO N
1084 02334 145120 ABS =FLT

1083 102335 1y4d4up DST BUN,I

1086 902337 126333 JMP BUSN,I

1087

1088 02340 V02400 BUWR CLA INDICATE 'WRITE"
1089 ©2341 016525 JSB BUSTX SET DATA POINTERS
1090 02342 014542 JSB PUSHJ IS LENGTH SPECIFIED?
1091 ©2343 006706 DEF ARG

1092 02344 026352 JMP w6 NOJ USE FULL ARRAY LENGTH
1093 02345 061175 LOA FLAC YES7 CONVERT TO INTEGER
1094 02346 065176 LDB FLAC#}

1096 p2347 115134 JSB IFX,1

1096 02350 vu3ued CMA, INA NEGATE

1997 wv2351 070774 STA BuUL SET AS =VE WORD COUNT
1098 02352 016554 JSB BUDMA SET UP DMA

1099 02353 ©62252 LDA BUWRC GET WRITE COMMAND
1100 02354 016570 JSB BUGO GO

1108 02355 016614 JSB BUTR

1102 02356 ¥16621 JSB BUWT WAIT TILL DONE
1103 02357 v10761 AND BUFET END OF TAPE?

1104 v2360 Vw2002 8ZA

1105 02361 026367 JMP BUEF WRITE EOF THEN EOT ERROR
1106 102362 112513 LIA MTC

1107 02363 ©v10764 AND BUFTP TIMING PARITY
1108 02364 002p02 SZA

1109 02365 v14214 J8B ERR2

1110 02366 027347 JMP COEND

1111w

1112 2367 016371 BUEF JSB BUEOF END FILE

1113 02370 027347 JMP COEND

1114 02371 2vAveE BUEOF NOP

1119 w2372 v60752 LDA BUFWE FILE MARK

1116 02373 016570 JSB BUGQ

1117 02374 p1662} JSB BUNWT

1118 02375 vi076% AND BUFEP EOT, TIMING/PARITY
1119 02376 @u2uvp2 SZA

1120 102377 v14214 JSB ERR2

1121 0v24ve 126371 JMP BUEOF,1I

1122+

1123 ©2401 v16403 BUGP JSB BUGAP GAP

1124 wv240n2 027347 JMP COEND

1125 w24u3 vuoves BUGAP NOP
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1126 02404 069753 LDA BUFWG  GAP
1127 02405 016570 IS8 BUGO
1128 2408 916621 JSB BUNT
1129 62407 010761 AND BUFET  EDT?
1130 02410 022002 82A
1131 02411 014220 JSB ERROR
1132 02412 126403 JMP BUGAP,I
1133w .
1134 02413 016415 BUBK JSB BUBAK BACKSPACE 1 RECORD
1135 02414 027347 JMP COEND
1136 02415 0vEVOD BUBAK NOP
1137 02416 060755 LDA BUFSB
1138 02417 016570 JSB BUGO
1139 02420 016621 JSB BUWT
1140 ©2421 010762 AND BUFST  START OF TAPE?
1141 02422 902002 S2A
1142 ©2423 214220 JSB ERROR

1143 02424 126415 JMP BUBAK,I
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1148
1146
1147
1148
1149
1150
1194
1152
1153
1154
1195
1156
1157
11586
1150
116¢
1164
1162
1163
1164
1168
1166
1167
1168
1169
1170
117}
i172
1173
1174
1175
1176
1177
1178
1179
1160
118}
1182
1183
11684x
1185
1186
1187
1188
1189
1199
1194
1192
1193
1194
1199
1196
1197
1198
1199
1200

vaze wnot

02425
02426
w2427
02430
02431
02433
02434
02435
02436
02437
02440
w2441
02442
02443

02444
02445
02446
02447
D450
02451
02452
02453
02454
02455
02486
02457
w246¢
w2461
02462
02463
02464
02465
02466
02467
w2470
02471}
02472
02473

02474
®2478
w2476
62477
02500
vasal
va2dau2
0ebed
02504
vabdus
02506

wase7

vesi1e
025141
vasi2
02813

@1684p
8725352
016621
105120
10440y
n6a2162
051432
026437
027347
060774
203204
106503
v4pael
026334

P14542
006706
026314
061175
¥65176
115134
0u24nd
026474
70001
duze21
20d004
072524
p60760
Bo6v20
060757
072553
062553
016570
016621
010763
Gu2002
827347
036524
026464

014542
006706
027347
061175
065176
115134
202003
827347
P70001
Unepal
00304
w72%524
v6p756
vv6v20
V61755
226463

BUSY

BUX

BUPOS

BUP1

ONCAL COMMANDS

JSB BUSTN
STA BUS
JSB BUWT
ABS eFLT
DST BUS,!
LDA BUFN
CPA B122
JMP ByUX
JMP COEND
LDA BUL
CHMA, INA
LIB DOMAC2
ADA 1

JMP

J8B
DEF
JMP
LDA

PUSHJ
ARG
BUP2
FLAC
LOB FLAC+{
J38 IFX,I
S2A,RSS
JMP BUPY
8TA 1}
$SA,RSS
CMA, INA
STA BUCT
LDA BUFFF
888
L.DA
$TA
LDA
JSB
Jse
AND
SZA
JMP
182
JMP

Jsp
DEF
JMP
LOA

BUFFB
BUCMD
BUCMD
BUGO
BUNT
BUF SE

COEND
BUCT
L LY,

PUSHJ
ARG
COEND
FLAC
LDOB FLAC+}
JSB IFX,1I
SZA)RSS
JMP COEND
STA 1}
SSA,RSS
CMA,INA
STA BucCY
LDA BUFSF
SSB
LDA
JMP

BUFSB
BUP1=9

BUEND*1

GET OUTPUT VARIABLE
WAIT TILL DONE
FLOAT STATUS

STORE AS STATUS VEL
WAS T READING?

GET COUNT ToO
INITIAL WORD COUNT
FINAL WORD COUNT
NO, READ

GO WRITE TO 'N!

GET FILE COUNT

NO ARGUMENTS = REWIND

NO FILES’ TRY RECORDS

MAKE FILE COUNT

FILES FORWARD
FILES BACKWARD

START OR END ?

QUIT AT ENDS OF YAPE
COUNT

RECORD COUNT
NONE

ALL DONE

RECORDS FORWARD
RECORDS BACKWARD
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1201w
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211w
1212
1213
1214
12495
1216
1247
1218
1219
1220
1221
1222
1223w
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235

2029

w2s14
02515
02616
0es1?
vads20
gasal
02522
vadas
02524

02525
02526
02527
02530
ves3y
02832
02333
2534
02535
w2536
02537

02540
02541
02542
p2543
v2544
w2548
22546
w2547
A2550
02551
V2552
02553

L'}

1025613
0108762
vu2uvue
027347
060754
016570
21662}
027347
vopvan

2v0Vee
072537
014842
PR6716
060634
032537
070773
061070
70774
126525
vnovne

doesoe
60652
0514056
bv2vel
014220
0143542
006716
P60634
126544
Quaveen
vvveeo
whevee

ONCAL COMMANDS

BuP2 LIA
AND
8ZA
JMP
LDA
JSB
JS8
JMP

BUCT NOP

BUSTX NOP
§TA
JSB
DEF
LDA
I0R
STA
LDA
STA
JMP
BUDIR NOP

BUSTN NOP
LDA
CPA
RSS
JSB
JSB
DEF
LDA
JMP
BUN NOP
BUS NOP
BuUCMD NOP

MTC REWIND? TEST BOT
BUFST

COEND ALREADY AT BbOT
BUFRW REWIND

BUGO

BUNT

COEND

BUDIR SAVE READ/WRITE
PUSHJ GET X

GTARG=}

PT1 LOCATION

BUDIR COMBINE REAO/WRITE
BUPT

GTL LENGTH

BUL

BUSTX,1

SET UP COUNT OUTPUT VARIABLE
CHAR
B854 MUST BE COMMA

ERROR NO OUTPUT VARIABLE
PUSHJ GET VARIABLE
GTARG=1

PY1

BUSTN, I
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1237 02554 vueevw BUDMA NOP SET UP DMA

1238 02555 062667 LDA BUCHW] OMA CONTROL WORD
1239 02556 102607 OTA DMAZ

1240 02557 106703 CLC DMAC2 SET TO RECEIVE POINTER
1243 02560 069773 LDA BUPT

1242 02561 1u260d 0TA OMAC2

1243 142562 102703 STC OmMAC2 AND LENGTH

1244 42563 060774 LDA BUL

124% v2564 102683 0TA OMAC2

1246 102565 1v3707 STC DMAZ2,C START DMA

1247 12566 126654 JMP BUDMA,I

1248 025667 Y2pui2 BUCWL ABS MTD+2v@VuUB CLC MTD WHEN DONE
1240w
1230 2378 00euaw BUGD NOP

1253 02571 Bu64ve CLB CLEAR DONE FLAG

1252 02572 075113 STB BUFLG

1253 02573 v7avul STA 1} SAVE COMMAND .
1254 02574 102513 LIA MTC GET MAG TAPE STATUS
1255 02575 010766 AND BUFRG REWINDING?

1256 102576 002002 SZA : TEST

1257 02577 026874 JMP #m»3 WAIT TILL DONE

1258 22600 106613 078 MTC ISSUE COMMAND

1259 02601 103713 _ $TC MTC,C START COMMAND

1260 02682 103742 3TC MTD,C START DATA

1261 026063 1w2513 LIA MTC WAS IT REJECTED?

1262 w2604 V10767 AND BUFRJ MASK REJECT BIT

1263 22605 0v2003 SZA,RSS TEST

1264 02606 1280670 JMP BUGD,]l OK7ALL DONE

1266x ABORT MAG TAPE TRANSFER

1266 2607 235113 BUABT ]ISZ BUFLG SET ®DONE"

1267 026160 $v72707 CLC DMA2,C ABORT DMA

12686 02611 {w7742 CLC MTD,C ABORT MAG TAPE DATA
1269 12612 107743 CLC MTC.C ABORT MAG TAPE CONTROL
1270 062613 914220 JSB ERROR QUIT

1274 » .

1272 v264§4 VBuBovy BUTR NOP TEST FOR 'RETURN! QOPTION
1273 02615 0n6224¢ LDA BURFL

1274 V2616 vn2002 LYY

1278 02617 027347 © JMP COEND :
1276 w2629 3126614 JMP BUTR,1I

1277

1278 w2621 20PBVYE BUWT NOP

1279 02622 1142513 LIA MTC GET STATUS

1280 02623 010770 AND BUFLC LOCAL?

1281 v2624 W020uK2 SZA

1282 02625 026607 JMP BUABT G0y, ABORT

1283 ©2626 P6§113 LDA BUFLG DONE?

1284 1¥2627 w2603 8ZA,RSS

1289 12630 026622 JHP um§ WAIT TILL DONE

1286 2631 102513 LIA MTC GET THE LATEST STATUS

1287 02632 126621 JMP BUWT,I



PAGE

1289
129¢
1291}
1292
1293
1294
1299
1296
1287
1208
1299
1309
1301}
1302
1303
1304
1305
1306
1307
1308
130¢
1310
1914
1312
1313
1314
13195
1316
1317
1318
1319
1320
13214
1322
1323
1324
1325
1326
1327
1328
1329
1339
1334
1332
1333
1334
13386
1336
1337
1338w
1339
1340
1344
1342
1343 »
1344

Va3l #oy

82633
w2634
02635
V2636
02637
02649
02641
w2642
02643
V2644
02645
V2646
w2647
02650
w2651
veebe
02653
V2654
02655
v2656
026s7
2660
266}
w2662
02663
02664
02665
w2666
02667
w2679
02671
w2672
w2673

02674
w2675
Vw2676
w2677
va7po
v27uvl
v27ue
va27ed
w2704
wazes
©va706
vazre7
w2710
w2z
w2712

w2713
02714
w2718
w2716

02717

B00R0Q
235040
826674
RLT1"})
026713
061336
071601
0607726
070775
0a2300
T 3%.1'1)
@e7@773
e6e777
aviioe
Q70774
B61345
871002
B16654
06747
216570
816621
gioe772
pe2v02
014214
102503
dulegu
003Nv4
040777
071080
102613
V10764
bu2va2
02671417

064775
0A4q665
6oue)
Bu2v41l
Bpuy727
034775
211414
vhooed
841403
160ea0
wn2e4dl
vei727
011443
070652
126633

P¥3400
071000
061366
n26711

P35u0e2

MTINR

MTIN2

MTINI

MTINS

MTINE

ONCAL COMMANDS

NOP
182
JMP
ISz
JMP
LDA
STA
LDA
STA
CCE
ERA
STA
LDA
ARS
8TA
LODA
STA
JSB
LDA
JSB
JSB
AND
SZA
Js@
L1A
ALS
CMA, INA

ADA MTINL
STA MYINC
LIA MTC

AND BUFTP
SZA
JMP

MTINC
MTINY
MTINT
MTINI
Bme
MTINT
MTINB
MTIN

BUPT
MTINL

Bul
BM3
MTERC
BUDMA
BUFRB
BUGO
BUWT
BUFFT

ERR2
DMAC2

MTINE

LPB MTIN
CLE,ERB
LOA §,1
SEZ,RSS
ALF,ALF
1SZ MTIN
AND B77
CLE,ERA
ADA MTAB1
.0A 9,1
SEZ,RSS
ALF ALF
AND 8177
STA CHAR
JMP

CCA
STA
LDA
JMP

182

MTINC
B1S
i LY.

MTERC

MTINR,I

MAG TAPE CHARACTER INPUT
ANY LEFT?

TERMINATED?
NO) GO MAKE CR
RESET TERMINATE COUNT

GET BUFFER POINTER

LENGTH !
CONVERT TD WORDS

SET ERROR COUNT

SET UP DMA
READ

WAIT TILL DONE
EOF, EOT

GET NUMBER READ
CONVERT TO CHARACTER COUNT

GET MAGTAPE STATUS
CHECK TIMING AND PARITY

ERROR
READ BUFFER

ODD/EVEN IS IN LINK
STEP POINTER
CONVERT BCD»~ASCII
POINT TO TABLE

PICK UP ASCII

POSITION EVEN CHARACTER
RUB DUT THE OTHER HALF

TERMINATE;
RESET EXPIRING COUNTY
AND MAKE CR

COUNT PARITY ERRORS



PAGE

1345
1346
1347
1348
1349»
1359
1351

0we32 #o1

v272e
veray
va722
02723

varza4
w2744

Pu200}
014220
016415
026654

020061
826512

ONCAL COMMANDS

RSS
'JSB ERROR  TDO MANY

JSB BUBAK  BACKSPACE

JMP MTINZ  AND TRY AGAIN

MTAB ASC 16, 1234567890=02>% /STUVWXYZe,%n!"
ASC 16,)»JKLMNOPQR|S%) ;) +ABCDEFGHI?, [(<?

N
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1353 02764 vovueo MTOPR NOP MAG TAPE CHARACTER OUTPUT
1354 02765 011443 AND B177

1359 2766 0813606 CPA B1S CrR?

1356 V2767 @8R7v46 JMP MTOPJ

1357 02778 03advoy I8Z MTUOPC FuLL?

1358 02771 827023 JMP MTOP2

1358 uv2772 871010 STA MTOCH SAVE CHARACTER

1360 2773 061085 MTOPL1 LDA MTOPB WRITE OQUT BUFFER

1364 02774 00006S CLE,ERA

1362 02775 070773 STA BUPT

1363 102776 061v04 LDA MTOP SET COUNTY

1364 02777 @wv3ve4 CMA, INA

1360 w©dovd v410ud ADA MTOPB

1366 wvJi00y 002003 8ZA,RSS NOTHING?

1367 03002 827060 JMP MTOPR ADD SOME NULL CHARACTERS
1368 03003 @doli00 ARS LOSE LeSe? SROUND UP
1369 V3nv4 870774 MTOP4 STA BUL

1370 V3005 016554 JSB BUDMA

1374 03006 @6075) LDA BUFWB WRITE

1372 03207 016878 JS8B BUGOD

1373 wsvie 016628 JSB BUNWT

1374 030131 010765 AND BUFEP EOT, TIMING, PARITY
1378 wde12 Bo2ue2 §1A

1376 03013 014214 JSB ERR2

1377 wdai14 061005 LDA MTOPB RESET POINTERS COUNTS
1378 3015 071404 STA MTOP

1379 w3016 061006 LDA MTOPL

1380 03917 ©73v07 STA MTOPC

1381 03020 261010 LDA MTOCH CHECK SAVED CHARACTER
1382 03028 8513606 CPA B1S Cr?

1383 03022 126764 JMP MTOPR,I ALL DONE IF CR

1384»

1385 1©43In23 V41342 MTOP2 ADA BM4Q CONVERT ASCII=BCD
1386 03024 002020 8$§A

1387 ©03pn2d 126764 JMP MTOPR,! LOSE LF, FF, ETC

1388 v3p26 011414 AND B77

1389 wdie27 ewpnéd CLE,ERA :

1390 v3ndv v41011 ADA MTAB2 POINT TO ASCII=BCO TABLE
1391 @3031 160voe LDA 2,1 PICK UP BCD

1392 03032 pu2e41 SEZ,RSS

1393 ©¥3a3d vui727 ALF s ALF POSITION EVEN CHARACTER
1394 @3034 011414 AND B77

1395 03035 065nna LDB MTOP WRITE T0 BUFFER

1396 143036 VV406H CLE,ERB

1397 w3037 wvwv2u4l SEZ,RSS

1398 103040 Qui727 ALF ALF

1399 w304y vu2049 SEZ

1400 03042 14000} ADA 1,1 ADD IN M,S, HALF

140¢ 103043 {70001 STA 1,1

14082 #3044 B35404 ISZ MTOP STEP POINTER

1403 ©JIv48 126764 JMP MTOPR,1

1404w

1405 V3046 071010 MTOP3 STA MTOCH SAVE CR

1406 Q347 061004 LDA MTOP CHECK BUFFER

1497 QIVDV 002011 SLA,RSS

1408 1©J05) 026773 JMP MTOP1 EVEN IS 0K



PAGE

1409
140
141}
1412
1443
1414
14154
1416
1417
1418
1419
1420
1421
1422n
1423
1424
1425
1426
1427
1428
1429
1430

V34 no\

wdnde
w3es53
©vdns4a
0305%
83056
03ns7

VLY
¥3061
vdn62
23063
vwin64
03065

w3066
wda72
03076
63102
03106
w3112
03116
vage2

P0e065
164000
045370
{74000
635004
w26773

061460
065005
@B4u6ES
170vel
@ed4eo
v27ve4

010052
036455
Pns5uel
PITIE
006061
034071
023450
21343¢

MTQP®

MTB2

ONCAL COMMANDS

CLE,ERA POSITION POINTER

.0B 4,1 PICK UP PART WORD

ADB B20 FILL UP WITH SPACE

ST 0,1

1SZ MTOP COUNT THE EXTRA CHARACTER
JMP MTOP}

LDA BSPSP NULL RECORD; MAKE SPACE=SPACE
LOB MTOPB

CLE,ERB POSITION BUFFER POINTER
8TA 1,1

CCA SET ONE WORD

JMP MTOP4

0CT 10052,17413,25434,30036

0CT 35455;26050.1544@,35421

OCT @5001,01003,02005,03007

oCcT 04011,06456,37035,07072

ocT 06061,31063,32065,330867

1] ol g 34071920442,21444022446

oCT 23450,24422,11424,12426

OCT 13430,14474,10057,37432



PAGE

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1458
1456
1457
1458
1459
1460
1461
1462
1463
1464
1460
1466
1467
1468
1469n
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480

na3d woy

oo

COMMAND

83126 014413 DO

3127
©vaidv
0313}
vi1ae
B3133
083134
03135
w3136
03137
¥3140
31414
w3142
v314)
03144
03145
03146
03147
83150
03151
wd152
CERE-T
03154
03155
03156
83187
03100
03161
w162
w3163
w3164
83165
w3166
w3167
03170
w3171

03172
23173
Vw3174
w3175
w3176
w3177
vi2ve
w3201
w322
03203
v32uv4

014552
Vue626
014552
Vo652
260651
014532
"02020
w7172
014351
veneoV
LY IR T
U204
160000
014332
V14220
014542
203470
014612
070651
014575
Pvo6s2
160627
002403
027202
P02V04
870634
V606851
poeviy
827167
160634
014332
v27202
160634
070653
027131

21435}
014220
014542
Wud472
014632
070654
014575
bBB6S2
014575
bu0626
125172

DOGRP

DOONE

DONE

JS8
JS8
DEF
JSB
DEF
LDA
Jsh
SS4A
JMP
Jss
NOP
LDA
INA
LDA
J8g
JSB
JSB
DEF
JSB
§Ta
JS8
DEF
LDA

SZA,

JMP
INA
STA
LDA
SLA
JMP
LDA
JSB
JMP
LDA
STA
JMP

JSB
JSB
JS8
DEF
JSB
STA
JSB
DEF
JSB
DEF
JMP

ONCAL COMMANDS

GETLN
PUSHF
TXo0UuT
PUSHF
CHAR

LGAFL
PUSHA

DOONE
FNDLN

THSLN

0,1
TSTGP
ERROR
PUSHJ
PRCSS=2
POPA
LGAF
POPF
CHAR
PCy1
RSS
DONE

PT}
LGAFL

"+4
PT1,1
TSTGP
DONE
PT1,1
LNNO
OOGRP

FNDLN
ERROR
PUSHJ
PRCSS
POPA
LGAFL
POPF
CHAR
POPF
TXOUT
PR,y1

SET LNNO,LGAFL

SAVE TXoUuT, PC

SAVE CHAR, LNNO
TEST LINE=GROUPeALL
SAVE L GAFL

ONE LINE
SET LSTLN,THSLN,TXOUT

PICK UP LINE NO,

WRONG GRQUP

UPDATE PC

RESTORE LINE=GROUP=ALL
RESTORE CHAR, LNNO
NEXT LINE?

END OF TEXT

ALL OR GROUP?
GROUP

END OF GROUP

SAME GROUP OR ALL
CONTINVE

FIND THE LINE
NO SUCH LINE

DON'T UPDATE PC
RESTORE LINE=GROUP=ALL

RRSTORE CHAR, LNNO
RESTORE TXouTt, PC
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1482¢ YERASE' COMMAND

1483 03205 014316 ERASE JSB SPNOR

1484 93206 V14277 JSB SQRT

1489 032017 02724} JMP ERVAR OP/TERM) E

1486 ©321v v27222 JMP ERLIN NUMBER} E X,Y

1487 038211 251358 CPA B1 LETTER) E A

1486 ©3212 ow200) RSS

1489 043213 014220 JSB ERROUR NOT A

1490 u©3214 Q68656 LDA ENDT ERASE ALL

1491 03215 070655 STA BUFR TEXT

1492 83216 270654 STA LASTY AND VARIABLES

1493 3217 002400 CLA

1494 13220 170657 STA TEXTO,1

1495 03221 w2410 JMP START

1496w

1497 03222 014413 ERLIN JSB GETLN ERASE LINE OGR GROUP
1498 13223 060655 LDA BUFR

1499 03224 201200 RAL

1500 3225 w70616 STA TXIN

1581 03226 017244 ERGRP JSB DELET

1502 03227 vop6S5] LDA LGAFL

1503 03230 Buv2020 8SA

1504 1©3231 w2724} JMP ERVAR ONE LINE

1505 13232 034630 ISZ THSLN GROYP

1506 103233 160630 LDA THSLN,I

1507 03234 014332 JS8B TSTGP

1508 13235 v27241 JMP ERVAR DONE} ERASE VBLS 7100
1509 103236 160630 LDA THSLN,I

1510 03237 W70653 STA LNNO

1811 03240 0827226 JMP ERGRP

1512 103241 Vo655 ERVAR DA BUFR JUST VARIABLES
1543 03242 0¥70654 STA LASTY

1514 163243 024327 JMP POPJ

1515

1516w DELETE SUBROUTINE USED BY 'ERASE', 'MODIFY' AND
1517w WHEN READING IN A NEW LINE,

1518 w3244 Q0o00E® DELET NOP

1919 03245 103t0v CLF @

1520 w3246 01435) JSB FNDLN

1521 ©3247 127244 JMP DELET,I

1522 03259 014401 JS8 GETC FIND END OF LINE
1823 63251 051366 CPA B15

1524 13252 vew200} RSS

15285 03253 w27250 JMP wm3

1526 w3254 V60626 LDA TXO0UT HOW MANY?

1527 103255 voitlve ARS

1528 w3256 0wIuvva CMA, INA g

1529 ©¥3257 wauodon ADA THSLN

1830 03260 8700644 STA CNTR .
1531 V3261 060657 LDA TEXT18 DON!'T RUB FIRST LINE
1532 03262 259630 CPA THSLN .

1833 13263 024110 JMP START

1534 w3264 160630 LOA THSLN,I PTR TO NEXT LINE
1538 03265 17p632 STA LSTLN)I SET INTO LAST LINE
1536 13266 060657 LDA TEXTO START AT BEGINNING

1537 03267 @7@02%f DEL1 STA T2 "FIRST MODIFY CHAIN OF PTRS
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1538
1639
1546
15641
1842
1549
1544
1545
15406
1847
1548
1549
18560
1561
1552
1563
18564
1659
15566
15887
1558
15659
1660
1561
1562
1563
1564
1565
1566
1567
1568
1669
1570
15714
1572
1573
1874
1575

w327y
©v3271
03272
URPYR]
63274
©vw3a27s
w3276
vd277
¥wddve
w330l
¥33u2
¥3dad
03304
vwalvsd
Vw3306
v3dn7
03319
#3311
63312
83313
V3314
©“wd3Ls
03316
03317
n3dae
vdd21
¥3322
03323
©Ba324
©vdded
w3326
vwada7
8333
©vaJag
03332
63333
63334
RERE

160021
on2003
027305
vw70620
060630
vo3lv4g
040620
002440
voRo644
40620
17062}
w6p620
verae6z
v60630
070623
064644
vu7064
n4a001
B70624
W60644
0406595
070655
@606106
Gvil00
WA3u0e
han624
v70020
weoslo
240644
V40644
Q70616
160624
034624
179623
#34023
0340620
varaaz
827245

DEL X

o e —————— o . o on e o et

ONCAL COMMANDS

LDA

SZA,

JMP
87A
LDA

CMA,CLE, INA

ADA

72,1
RSS
DELX
T1
THSLN

T1

CLA,SEZ

LDA
ADA
STA
LDA
JMP
LDA
8TA
LbB

CMB,

ADA
STA
LDA
ADA
STA
LDA
ARS
CMA
ADA
STA
LDA
ADA
ADA
STA
LDA
182
STA
181
182
JMP
JMP

CNTR
T1
7241
T1
DEL1L
THSLN
T4
CNTR
INB

CNTR
CNTR
TXIN
75,1
TS

NELET*!

LINE POINTER

‘ZERO = DONE

AFTER ERASED BIT?

IF YES, MOD POINTER

NEXT
THEN MOVE DOWN TEXT

UPDATE BUFR

UPDATE TXIN
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1877w 'FOR' AND 'SET! COMMANDS; ASSIGNMENT STATEMENTS
1378 V3336 261012 PCSET LDA PCTEM NORMAL ASSIGNMENT STATEMENT
1879 103337 070626 STA TX0UuTY

1560 103340 061013 LDA PCTEM+1 )
1581 03341 079652 8TA CHAR

1682 03342 vn2pel RSS

1583 03343 014401 JSB GETC -
1584 103344 217356 SET J3B XSET TSET' FOR 'FICAL!Y COMPATIBILITY
L1885 03345 51405 CPA BS54 e ?

1586 03346 027343 JMP SET=}

1587 1¥3347 060652 CUEND LDOA CHAR

1586 02335u 051412 CPA B73 i CONTINUE WITH THIS LINE
1580 03351 128171 JMP PRi,I

1696 03332 051366 CPA B1S CR

1991 w3353 024327 JMP POPRJ

1982 03354 814401 J388 GETC RUN GARBAGE

169> 23355 027347 JMP COEND

15604

1898 03356 vownep XSET NOP

1596 03357 914542 JSB PUSHJ FIND DESTINATION

16897 03360 @e6717 DEF GTARG

1898 03361 V14316 JSB SPNOR

1599 ©3362 0251413 CPA B?5 NEXT MUST BE =

1600 03363 Vv200} RSS

1601 w3364 014220 JSB ERROQR NO IT ISN'T

1602 03365 V60634 LDA PT} SAVE DESTINATION

1603 @3366 P14532 JSB PUSHA

1604 ©3367 V14542 JSB PUSHJ EVALUATE EXPRESSION
1605 03370 0u476) DEF EVAL=1

1606 03371 164617 L.DB PDL,I TRANSFER RESULT

1607 V3372 0740634 §$TB PT SAVE POINTER

1608 03373 034617 182 POL DONE WITH POINTER
16U9 03374 B61175 LDA FLAC

1610 03379 @65176 LDB FLAC+}

1611 03376 1v44a0 DST PT1,1

1612 03400 ©814316 JSB SPNOR RUN SPACES

1613 ©34v1 127356 JMP XSET,1

1614w

1615 03402 217356 FoOR JSB XSET 'FOR' COMMAND

1616 03403 060634 LDA PTY

1817 03404 v14532 JSB PUSHA SAVE PTR TO VAR .
16318 034u5 014542 JSB PUSHJ

1630 ©34ub VU676 DEF ARG

1620 03407 014220 JSB ERROR MISSING ARG

1621 ©d410 014316 JSB SPNOR

1622 103411 v51412 CPA B73 ? TEST FOR 2~ARG FORM
1623 ¥3412 027460 JMP FOR2

1624 163413 N14552 JSB PUSHF SAVE STEP

1628 03414 001175 DEF FLAC

1626 03415 V14542 JSB PUSHY

1627 V3416 VY6706 DEF ARG

1628 ©Jd417 014220 JSB8 ERROR WRONG FORMAT

1629 03420 914316 JSB SPNOR

1638 vd42) 014552 FORY JSB PUSHF SAVE END VALUE

1631 03422 vP1175 DEF FLAC

1632 03423 w©14552 JSB PUSHF SAVE TEXT POINTER
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1633 03424 0ope26 DEF TxOUuT

1634 03425 014542 FORCO JSB PUSHJ PROCESS

1639 03426 003472 DEF PRCSS

1636 03427 @14575 JSB POPF RESTORE TEXT POINTER
1637 V3430 000626 DEF TXQUT

1638 03433 014575 JSB8 POPF RESTORE END VALUVE

1638 03432 0014375 DEF FLAC

16490 13433 9145756 JSB POPF RESTORE STEP

1641 ©3434 00OI4L6I . DEF FORTM

1642 163430 014612 JSB POPA GET PTR Y0 VAR

1643 103436 070634 STA PT!

1644 03437 j0B4R00 OLD 0,1 GET VARIABLE

1645 03441 105000 ABS =FAD INCREMENT ITY

1646 23442 @03463 DEF FOURTM

1647 ©3443 104400 DST PTi,1 SAVE INCREMENTED VARIABLE
1648 03445 105020 ABS =FSB SUBTRACT END

1649 03446 001175 DEF FLAC

1658 03447 067463 L.DB FORTM WHICH WAY WAS I GOING ?
1651 03450 Q6021 558B,RSS TEST SIGN OF INCREMENT
1632 03451 603000 CMA REVERSE SIGN IF COUNTING UP
1653 03452 002026 SSA)INA,SZA TEST IF OONE

1654 03453 024327 JMP POPJ COUNT COMPLETE

1685 03454 060617 LOA POL STEP BACK PDL POINTER
1656 03455 0441317 ADA BM?

1657 13456 ©B7u6y7 STA PDL

1658 03457 027425 JMP FORCO

1659w

1660 @346V 214552 FOR2 JSB PUSHF

1661 03461 001302 DEF FL1

1662 w3462 ©v2742} JMP FOR1

1663 03463 vporve FORTM DEC @,



r

PAGE 0040 W@l ONCAL COMMANDS

1665w '60' OR 'GOTO! COMMAND AND COMMAND PROCESSING

1666 3465 V14413 GOTO JSB GETLN

1667 ©3466 V14351 JSB FNDLN

1668 w3467 014220 J38 ERROR

1669 w3472 260030 LOA THSLN

1670 03471 ¢70627 STA PC

1671 ©3472 014401 PRCSS JSB GETC

1672 w3473 1v2dvy PROC LIA I READ SWITCHES
1673 w3474 002020 §$SA TEST SIGN BIT
1674 ©3475 024231 JMP RECOV EXIT ON SIGN BIT
1675 03476 814316 JSB SPNOR

1676 03477 051366 CPA B1S

1677 03500 v24327 JMP POPJ

1678 103501 ©vS1412 CPA B73 P ?

1679 03502 827472 JMP PRCSS

1680 03503 v71013 STA PCTEM+! SAVE CHAR
1681 03504 060626 LDA TXOUT SAVE POINTER
1682 023585 071v12 STA PCTEM

1683 ©3506 115133 JS8B G6T1,1 GET NEXT CH
1664 03507 064652 LDB CHAR EXAMINE TERMINATOR
1685 03510 055413 CPB 875 IS IT = ?
1686 03511 ©27336 JMP PCSET YES

1687 03512 85540} CPB B50 (?

1688 ©¥3513 027336 JMP PCSET

1689 u©3514 041327 ADA BM3I33 BEYOND 2%
1690 03515 vo2021 SSA,RSS

1691 03516 027529 JMP »43

1692 wv3s17 041372 ADA B32 BEFORE A?
1693 3520 0021420 S$SA

1694 03523 014220 ILCOM JSB ERROR ILLEGAL COMMAND
1695 03522 ¥43524 ADA COMGO

1696 ©3623 124000 JMP 8B,1

1697 »

1698 03524 103525 COMGO DEF *+1,1 COMMAND ENTRIES
1699 143525 002003 DEF ASK A

1700 033526 Vu2125 DEF BUF B8

1788 03527 vwedz7? DEF POPJ [

1702 03530 vudi126 DEF DO ]

1703 w3531 vwv3205 DEF ERASE E

1704 03532 003402 DEF FOR F

1708 w3533 V03465 DEF GOTO G

1706 13534 vvId2 DEF 1LCOM H

1707 1©3535 vv3IBS7 DEF 1IF b

1708 03536 0Bw3s2Y DEF ILCOM J

1709 03537 Pu352} DEF ILCOM K

1710 w3540 0uv3H2}1 DEF ILCOM L

1731 03541 ©vI6L2 DEF MDD M

1712 03542 ¥wv4560 DEF NCODE N

1713 103543 @v4uis DEF OPTN 0

1714 03544 VY4155 DEF XLOT P

1715 3545 vupl1iw DEF START Q

1716 63546 0Rp3ILs DEF RETRN R

1787 v3547 vvi3sa DEF SET S

1718 ©v3550 wo20vs DEF TYPE T

1719 1©3551 vuabHe4 DEF UNPK u

1720 ©3552 v04674 DEF VAR v



PAGE vud1 w»01)

1721
1722
1723
1724

03353 vud7p2
¥3354 203521
w3555 wuddal
6d556 VV4743

ONCAL COMMANDS

DEF WRITE
DEF ILCOM
DEF ILCOM
DEF ZER

N<XE

- - e = a



PAGE

1726w
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1748
1746
1747
1748
1749
1758
175}
1782
1753

bo42 woy

'IF' COMMAND

©v3587
vw3560
B3561
03562
RLT-K)
03564
03565
03566
v3s567
03579
03871
83572
¥wa573
vwds74
w3575
w3576
wisz?7
URETT
V360!
V361v2
03603
V36u4
A36u5
UYL
836wy
w3610
0361}

0143416
051401
vo2noel
814220
214542
00476}
014942
61175
beze20
V27465
Qv7480
Po2eve2
budSuoe
874620
P6¥652
651405
027616
vS1412
027472
051366
024327
@14404
027576
v1449}
034620
v27575
027465

IF

IF3

IF1

ONCAL COMMANDS

Js8
CPA
RSS
Jsa
Jss
DEF
JSB
LOA
SSA
JMP
cce
8§ZA
BLS
sTB
LDA
CPA
JMP
CPA
JMP
CPA
JMP
JSa
JMP
J§B
182
JMP
JMP

SPNOR
B50

ERROR
PUSHJ
EVAL=1
PARTS
FLAC

6070

T
CHAR
B54
IF}
B73
PRCSS
815
POPJ
GETC
wmy
GETC

IF3
GOTO

[ T T e e e e e e — = e t———

(

NOT (
EVALUATE EXPRESSION

TEST )
TEST EXPRESSION

SKIP NONE IF wVE °
Bamy

OR Bem2 IF EXPN #VE

'
i
CR END OF LINE

3KIP OVER COMMA
COUNT COMMAS

GET ANOTHER COMMA
ENOUGH? GOTD)



PAGE ©ua3 #0@}

1755w
1756
1757
i758
1759
1760
17614
1762
1763
1764
17656
1766
1767
1768
1769
1770
177}
1772
1773
1774
1776
1776
1777
1778
1779
178@
17861
17682
1783
1784
1785
17486
1787
1788
1789
17909
1793
1792w~
1793
1794
1795
1796
1797
1794
1798
1800
1801
1802
1803
1804
1805
16006
1807
1808w
180un
181¢

'MODIFY' COMMAND

V362
URY R
03614
0361415
03616
w367
03620
w3621
w3622
03623
03624
03625
03626
03627
03630
13631
Vw3632
B3GII
V3634
BI6GAS
URYET
03637
03640
ELYT R
03642
83643
vwidbad
43648
#3646
v3647
vw36da
83651
B36H2
v3653
03654
0365S

V3656
03657
V3660
w3661
03662
W3663
wi664
n3665
w3666
23667
V3670
03671
83672
V3673
03674

214413
w2021
014220
060626
073703
014358
014220
063703
064626
70626
877703
060652
051405
027675
P63703
070626
V64655
pU6VA4
662653
170001
Qubuu4g
Qud200
¥74616
¥74633
115135
¥11443
073722
14401
115123
p60652
115125
051366
024177
053702
p27660
027645

260633
870616
115124
051365
827645
51362
027642
051440
027656
251364
027644
115125
0513606
024177
v27660

MOD

MOD1Y

MODSK

MaoDCP

MODBA
MODFD

ONCAL COMMANDS

JS8

SSA,

JsB
LDA
STA
JSB
JSB
LDA
LDB
STA
8T8
LDA
CPA
JMP
LDA
STA
LDB
INB
LDA
STA
INB
RBY,
ST8
S§TB
J§g
AND
STA
JSB
JSB
LDA
JsB
CPA
JMP
CPA
JMP
JMP

LDA
STA
JsB
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JNP
JsB
CPA
JMP
JMP

ST S St e e et ! e ot 8 et e e e ot s e ot et e 2t et s e e e ot e i et e

GETLN
RSS
ERROR
TX0UT
MODT
FNDLN
ERROR
MODT
TXOUT
TX0UT
MODT
CHAR
BS54
MOONL
MODT
TXOUT
BUFR

LNNO
101

TXIN
PAKST
TT1,1
Bi77
MODCH
GETC
PRC,1
CHAR
PKC,1
815
MDD X
MODCH
MODFD
MoDCP

PAKST
TXIN
RDC,1I
B14
Mapce
87
MODSK
B137
MODBA
B12
MODSK+2
PKC,1
B1S
MODX
MODFD

YEST SOURCE LINE
NOT § LINE
SAVE TEXT

SET LSTLN, THSLN TX0UTY
NO SUCH LINE

RESTORE TEXT

SAVE SOURCE

TEST ,

GO GET NEW LINE NO
RESTORE SOURCE

SET UP DUTPUT LINE

READ TTY SILENTLY

COPY TILL SRCH CH OR END
QUTPUT ON TTY

CR
END QF LINE
SEARCH CH

"

CONTINUE

BACK ARROW

LOSE COPIED TEXT
READ TEXT OR EDIT COMMANDS
FORM»FEED

SEARCH AGAIN

BELL

CHANGE SEARCH CH
BACK ARROW

LOSE TEXT

LINE FEED

COPY REST OF LINE

CR
TERMINATE LINE
CONTINUE

READ LINE NUMBER FOR MODIFIED LINE
MODNL JSB GETC

w3675

014401

PASS COMMA



PAGE

1811
{1812
1813
1814
1818
1816
1817 »
1818w
1839«
1820
1821

bo44 noy

03676
03677
vwarzevo
837014
03702
3703

03704
04014

814413
002020
027630
014220
buonbe
T

TELETYPE OUTPUY BUFFER

bhauvee

ONCAL COMMANDS

J3B GETLN
8SA
JMP MOD1
JSB ERROR
MODCH NOP
MODT NOP

TYBUF BSS 72
TTEND EGU »

NEW NO
TEST LGAFL

NOT SINGLE LINE
SEARCH CH
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1823n INCODE' COMMAND LISTED WITH TUNPACK! BELOW

1824w

1628w 'OPTION' COMMAND

1826 ©4014 014401 JSB GETC GET NEXT OPTION

1827 024015 115133 OPTN JSB GT1,I

1828 V4016 051432 CPA B122 R

1829 ©ani7 026037 JMP OPTNR  HIGH SPEED READER
1830 w©4020 051424 CPA B113 . K

1831 04021 026046 JMP OPTNK  KEYBOARD

1832 04022 15143} CPA Bl20 P

1833 04023 B26050 JMP OPTNP  PUNCH

1834 04024 051434 CPA B124 T

1835 104025 026856 JMP OPTNT  TYPE

1836 04026 051425 CPA B114 L

1837 04v27 0626061 JMP OPTNL  LINE PRINTER

1838 04030 251420 CPA B106 F

1839 04031 26071 JMP OPTNF  F1XED OUTPUT FORMAT
1640 04032 051421 CPA B107 6

1841 040233 026070 JMP OPTNG  GENERAL DUTPUT FORMAT
1842 04034 051426 CPA B115 M

18643 04R35 026074 JMP OPTNM  MAG TAPE 1/0

1844 04036 014220 JSB ERROR  ILLEGAL OPTION

1845«

1846 04037 061163 OPTNR LDA WSROR  SET H,S, READER

1847 wv4nav 070646 STA INCH FOR CHARACTER INPUT
1848 04041 1037315 STC HSR,C  INITIATE

1849 04042 260652 OPTN! LDA CHAR ANY MORE UPTIONS?
1650 04043 851405 CPA BS54 : ?

1854 ©4pad 026u14 JMP OPTN=1 GO GET NEXT

1852 04p4s% 125173 JMP COX,I  ALL DONE

1853

1854 ©4046 015014 OPTNK JSB TTRON SET KEYBDARD INPUT
1855 ©04n47 p26042 JMP OPTNQ

1856%

1857 04050 061165 OPTNP LDA HSPCH SET H,5, PUNCH

1858 w4051 079647 STA OUTCH  FOR CHARACTER OUTPUY
1859 04052 107716 CLC PNCH,C INITIALISE

1860 ©04p53 0082404 CLA,INA

18661 04054 071107 STA PNCHF  CLEAR 'BUSY!

1862 04055 0260842 JMP OPTN1

1863 n

1864 104056 ©¥61166 OPTNT LDA TTYPN  SET TTY PUNCH

1868 104057 071647 8TA DUTCH  FOR CHARACTER OUTPUT
18666 04060 V26042 JMP OPTN1

1867«

1868 04061 V62066 OPTNL LDA LPR SET LINEPRINTER

1869 04062 070647 STA OUTCH  FOR CHARACTER OUTPUT
1870 04u63 BURLAY NOP SPACE TO KEEP IN STEP
1873 04064 POYUAR NOP

1872 1©04pB65 026442 JMP DPTN1Q

1873 04066 v9723u PR DEF LPOUT
1874 04067 007224 \PI DEF LPIR

1875n
1876 04@70 002401 OPTNG CLA,RSS CLEAR
1877 04071 8942404 OPTNF CLA,INA OR SET

1878 04072 071456 STA FORMF "FIXED"™ FORMAT FLAG
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1879 04973 0v26u42 JMP OPTN)

1480

1881 ©4274 014316 OPTNM JSB SPNOUR CHECK ,

1882 04075 051405 CPA B854

1883 04076 vuv2uul RSS

1884 04077 014220 JSB ERROR NOT

1889 wv4i1ve v144901) J3B GETC PASS ,

1886 04101 115133 JSB 6T1,1 READ T OR O

1887 w4102 051422 CPA Bi11 1

1888 04103 026113 JMP OPTMI INPUT

1889 v41v4 851430 CPA B117 0

1890 04105 026137 JMP OPTMO OUTPUT

1891 w4106 051423 CPA B112 J

1892 ©@4107 026127 JMP OPTMS=2 CONTINUE MAG TAPE INPUT
1893 w4110 051431 CPA Bi2¢y P

1894 ©4111 026152 JMP OPTM2 CONTINUE OUTPUT

1898 w4112 v14224 J8B ERROR ILLEGAL MAG TAPE OPTION
1896w .

1897 w4113 014542 OPTMI JSB PUSHJ SET UP INPUT BUFFER
1898 w4114 BR6716 DEF GTARG~1

1899 104115 V60634 LDA PTY

1900 v4116 A0VEVE6 CLEJELA

1901 04117 970775 STA MTIN

1902 04120 070776 STA MTINB

1903 wvd4121 0631070 LDA GTL e LENGTH

1904 104122 suiven ALS CONVERT TO CHARACTER COUNT
1903 04123 070777 STA MTINL

1906 v4124 vu3dpe CCA SET BUFFER EMPTY
19067 04125 871000 STA MTINC

1908 04120 ¥71vy} STA MTINT SET 'TERMINATED!
19069 w4127 w61167 LDA MTINP SET MT INPUT ROUTINE
1910 04130 V70646 STA INCH

1911 ©v4131 V008745 OPTMS LDA BUNT UNIT SELECTED?

1912 04132 ewu2021) SSA,RSS

1913 04133 026042 JMP OPTN1

1914 04134 pu24p0 CLA DEFAULT TO UNIT o
1915 24135 115136 J8B BSL,1I

1916 v4136 V260442 JMP DPTNY

1917w

1918 04137 ©¥14542 OPTMD JSB PUSHJ SET UP OUTPUT BUFFER
1919 v4140 BUV6E716 DEF GTARGe~1

1920 w4141 v6R634 LDA PTY

1923 14142 Q0QR0V66 CLEJELA

1922 4143 v71v04 STA MTOP

1923 w4144 71005 STA MTOPB

1924 04145 V631070 LDA GTL

1928 w4146 vuivve ALS

1926 104147 241335 ADA BMi PLUS ONE

1927 04150 071097 STA MTOPC

1928 ©v4a181 071uvv6 STA MYOPL

1929 143152 ¥6117¢ OPTM2 DA MTOPP SET MT QUTPUT ROUTINE
1930 ©4153 274647 STA QUTCH

1931 04154 026131 JMP OPTMS 60 CHECK IF UNIT LELECTED



PAGT

1933w
1934x
1935w
1936w
1937w
1938
1939
1940
1944
1942
1949
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1959
1956
1987
1958
1959
1960
19614
1962
1963
1964
19656
1966
1967
1968
1968
1970
1971
1972
1973
1974
1978
1976
1977
1978
1979
1960
1981
1982
19893
1984w
1988
1986
1987
190884

V47 #@1 ONCAL COMMANDS

PLOT COMMAND (BUFFERED)
CALLS? P X,Y,0PTION
OPTION =»VE} INITIALISE, CURRENT POINT (XeY)} RAISE PEN
+VE, EVEN OR OMITTED; PLOT TO (X,Y), PEN DOWN
¢«VE, ODDJ PLOT 'TO (X,Y) WITH PEN UP

04155
04156
vwa157
04160
w416}
V4162
04163
B4a164
24168
04166
04167
w4170
va17)
04172
V4173
04174
64175
w4176
vway177
©v4200
w4201
v4202
w4293
4204
u420%
44206
04207
V4210
6a211
va212
04213
vaz14
84215
v4216
v4217
wa422v
04221
04222
v4223
hW4224
04228
¥4226

w4227
24230
04231

w4232
V4239
04234

014542
004762
w61175
065176
105049
003v2d
1151234
841354
000065
171021
814542
PB6706
014220
061175
ves176
1o5040
w1027
115134
041354
0BPU6S
bu1121
P71034
014542
0a6706
v2621%
061175
665176
115134
o100
11353
8310634
pu20d1
vo1034
065021
Du6vB4
170001
0U6004
255623
265u22
055024
026376
¥75021

061032
202003
125173

0R24vn
071432
071033

XLov

PLTST

JsB
DEF
LDA
LDB
ABS
DEF
JSB
ADA

CLE,

S§TA
JSb
DEF
JSB
LDA
Los
ABS
DEF
JSB
ADA

CLE,

OR

PUSHYJ
EVAL
FLAC
FLAC#*}
wFMP
PL.XS
IFX,1
BMIN
ERA
PLI,1
PUSMJ
ARG
ERROR
FLAC
FLAC*+}
wFMP
PLYS
IFX, I
BMIN
ERA

ARS, ARS

STA
Jse
DEF
JMP
LDA
LDB
JSB
RAR
AND
IOR
RSS
LOA
L0B
INB
S§TA
INB
cPB
LDB
CPB
JMP
§T8

LOA

SZA,

JMP

CLA
CAN
STA

PLINY
PLSHJ
ARG
*+8
FLAC
FLAC+1}
IFX,1

BCRIT
PLINY

PLINY
PLZ

1,1

PLY
PLo
PLO
PLFUL
PLI

PL.SW
RSS
COX,1I

PLSW
PLFL1Y

P X,Y

GET X
PICK UP X

SCALE X

CONVERT TO INTEGER

CONVERT TO ONES COMP
TRUNCATE TO 15 BITS

X TO BUFFER7 NOT RECURSIVE
GET v

NO Y

SCALE Y

CONVERT TO INTEGER

CONVERT TO ONES COMP

CLEAR SIGN AND
TRUNCATE TO 13 BITS

SAVE Y

GET OPTION

NO OPTION=OPTION @
GET OPTION

OPTION TO A AS INTEGER
POSITION LS AND SIGN
MASK UFF

INCLUDE IN Y

OPTION @
GET BUFFER POINTER
STEP PTR FROM X TO Y
STORE Y AND OPTION
STEP BUFFER POINTER
END OF BUFFER?

RESEY TO START
1S BUFFER NOW FULL?
YES; WAIT TILL IT ISN'T
SET UPDATED PODINTER

BLUSY?

B=BUSY

YES? ALL DONE
SET BUSY

SET '18Y TIME!
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1989 14235 061035 PLSTT LDA PLX INITIATE LINE PLOT
1990 ©4236 071037 STA PLNX  SET UP 'NOW' PTRS
1991 04237 v61036 LDA PLY )
1992  ©4240 v71v4e STA PLNY ,

1993  v4241 161024 LDA PLO,I  PICK UP X

1994 04242 71036 STA PLX SET DESTINATION )
1996 104243 035024 182 PLO

1996 04244 161024 LDA PLO,1  PICK UP Y

1997 04245 011031 AND PLMSY  MASK Y

1998 04246 071036 STA PLY

1999 144247 161024 LDA PLO,1  GET OPTION

2000 144250 011353 AND BCRIT  MASK OPTION BITS
2001 V4251 Pe1200 RAL POSITION OPTION
2002 14252 065024 LDB PLO STEP BUFFER POINTER
2003 24253 vw6wp4 INB

2004 v4264 05502 CPB PLY END OF BUFFER?

2005 04255 p65022 LOB PLO RESEY TO START
2006 04256 075024 $T8 PLOD SET UPDATED POINTER
2007 04257 V02020 8SA TEST OPTION

2008 04260 026363 JMP PLRST  =VEj RESET ORIGIN
2009 04261 070001 STA | SAVE PEN POSN IN 8
2010 V4262 ©2104) XOR PLPEN  TEST PEN POSITION
2011 ©4263 V82003 SZA,RSS

2012 14264 926272 JMP PLXX  UNCHANGED

2013 4265 675041 8TB PLPEN  SWAP PEN POSITION
2014 V4266 V61374 LDA B4D PEN DOWN

2015 04267 ov6U2 828

2016 04270 061370 LDA 820 PEN UP

2017 ©4271 016402 JSB PLWT GO, MOVE PEN

2016

2019 04272 ¥61v35 PLXX LDA PLX FURM DX

2020 144273 003104 CMA,CLE, INA

2021 04274 Va1yYd7 ADA FLNX

2022 04275 ¥B644} CLB,SEZ,RSS TAKE MODULUS

2023 04276 wedupa CMA, INA

2024 w4277 871042 STA PLDX

2025 14309 05600 ELB MOTION TO B

2026 04301 061036 LDA PLY FORM DY

2027 04302 ¢e3led CMA,CLE, INA

2028 04303 v41v4n ADA PLNY

2029 04304 Ve2020 $SA TAKE MODULUS

2030 84305 @e3uaa CMA, INA

2031 04306 071043 STA PLOY

2032 14307 V0560 ELB Y MOTION TO B

2033 ©4310 975044 STB PLMV  SAVE MOTION BITS .
2034 04311 ve3104 CMA,CLE, INA WHICH IS GREATER?
2035 04312 B4aju42 ADA PLDX

2036 04313 ve204p SE2 ' .
2037 04314 V26325 JMP PLOT2 DX GREATER '

2038 04315 861042 LDA PLOX DY GREATER] SWAP
2039 ¢4316 V65043 LDB PLDY

2040 64347 ¥71043 STA PLDY

2041 04320 ¥75042 ST PLDX

2042 v4321 Vw2404 CLA,INA SET UP MAJOR MOTION
2043 04322 011044 AND PLMV  MASK Y MOTION

2044 04323 B4a1v47 ADA PLT1 Y MOTION TABLE



PAGE

2645
2046
2047
2048
2849
2054
2051
2052
2053
2854
2085
2056
RuS87
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2vu74
2075
207 6%
2077
2078
2079
2080
2081
2082
2083
2084
2089
2086
2087
2088+
2089w
2090
20914
2082
2093
2094w
2099
2096
2097
2098
2099
2100

GET MOTION BITS
POSITION X MOTION
X MOTION TABLE

MAJOR MOTION
GET MINOR MOTION
NEGATE IT FOR PLOT COUNT

TEST FOR ZERO

IF @, COMBINED=MAJOR
MOTION BITS

COMBINED MOTION TABLE

COMBINED MOTION
SET STEP COUNT
*17 COUNT BEFORE STEP

START PLOT COUNT
WITH MAJOR DELTA/2
DONE?

END OF THIS SEGMENT

STEP PLOT COJINT BY MINOR
SET EITHER 1AJOR MOTION
OR, IF O'FLOW

SET COMBINED MOTION
AND ADD MAJOR TO COUNT
60 PLOT

INITIALISE
PEN UP

ANY MORE IN BUFFER?

ND
CONTINUE PLOTTING
CLEAR 'BUSY!
SHOULD NOT RETURN
UNEXPECTED PLOTTER INTERRUPY

READ SWITCHES
TEST SIGN BIT
QUIT IF =VE

PLOT /0
PRESERVE 8
NULL INSTRUCTION?

OUTPUT INSTRUCTION

D049 #U4y ONCAL COMMANDS
04324 026330 JMP n#4
04325 061044 PLOT2 LDA PLMY
04326 Rui100 ARS
V4327 v41v50 ADA PLT2
04330 164000 LDB 8,1
V433l V75045 ST8 PLMAJ
Vw4332 V61143 LDA PLDY
B4333 B0IBY4 CMA, INA
¥4334 071043 STA PLDY
V4335 Vv200d SZA 4RSS
04336 Ya26342 JHP w44
04337 N61044 L.DA PLMV
04348 V415 ADA PLT3
04341 164000 LDB ©,1
04342 ¥7504b 8§78 PLCOM
V4343 065042 LDB PLDX
04344 QL7vR0 (o] :]
04345 075044 STB PLMV
V4346 V68V4R DB PLODX
04347 POS100 BRS -
04358 wiB5044 PLOTI ISZ PLMV
V4351 Vo210 CLE,RSS
Vw4352 V26367 JMP PLEX
04353 045043 ADB PLDY
04354 261048 LDA PLMAYJ
V4355 VY2UY4p SEZ :
¥a3s56 V26361 JMP %43
vwa3h7 v3tv4e I0OR PLCOM
V4360V 245042 ADB PLDX
04361 V16402 JSB PLNT
V4362 V26359 JMP PLOT3
04363 V02404 PLRST CLA,INA
w4364 D714} STA PLPEN
04365 061370 LDA B2@
B4366 016402 JSB PLWTY
w4367 V61124 PLEX LDA PLO
V4370 851821 CPA PLI
¥ad71 vo249) CLA,RSS
04372 026235 JMP PLSTT
04373 038032 ISZ PLSW
04374 V16402 JSB PLHWT
V4375 014220 JSB ERROR
BUFFER FULLJ TEST SWITCHES
V4376 102501 PLFUL LIA ¢
Bw4a377 BA202u SS8A
V440V 0242318 JMP RECOV
V4401 026224 JMP PLTST
04402 VA44BL PLWT DEF w=i
04463 075092 ST PLT
A4404 BB20D3 SZA,RS8S
V4405 ¥26410 JMP %43
¥44uU6 1u2620¢ 0TA PLOT
V44287 103720 STC PLOT,C

-



PAGE

2108
2102
2103
2104
2108
2106
2107
2108
2108
2110
2114
2112
2113%
21414
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124w
2125w
2126
2127
2327
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127
2127

A58 aB1 ONCAL COMMANDS
04410 V63033 LDA PLFL1
04411 V@202 SZA
84412 V26415 JMP %43
V4413 835033 182 PLFL}
V4414 125173 JMP COX,I
04418 861053 LDA PLEO
24416 183101 CLo
04417 vURL3L SLAJELA
V4420 1uv2101 STF
#4421 861054 LDA PLAB
04422 V65055 LOB PLAB#Y
04423 126424 JMP PLIR,1
V4424 PVOVAR PLIR NOP
24428 103120 CLF PLOT
w4426 071054 STA PLAB
04427 B75055 STB PLABe¢}
V4430 001520 ERA,ALS
V4431 tyeeal sS0C
V4432 Q021004 INA
V4433 671053 STA PLED
V4434 665052 LDB PLT
04435 126402 JMP PLWT,1
BUFFER

PLBUF REP 3u
04436 BURAYRY NOP
04437 BLvOVOW NOP
W4440 BUDVVY NOP
04441 BYOVYY NOP
w4442 VUBYYL NOP
04443 AVOLYR NOP
V4444 VVPLBEL NOP
V4445 VBuovRE NOP
04446 PYVPVOL NOP
V4447 VuBYAY NOP
V4450 Vuveon NOP
V4451 vvovew NOP
w4452 PRVVIY NQP
V4453 BVBVYY NOP
V4454 vVRUYL NOP
V4455 voever NOP
w4456 Pupven NOP
V4457 VVBYVD NOP
V4460 PunvdL NOP
B4401 BuLLLR NOP
V4462 BURVOY NOP
Wa463 BVBVYY NOP
V4464 VVRVOL NOP
V4405 dupwon NOP
84466 PRRVBY NOP
V4467 VRAVYD NOP
V4470 VuAVRL NOP
V4471 DvoRUe NOP
04472 QvavRY NOP
V4473 VR0 NOP

18T TIME?

SET 'NOT 18T TIME!
18T TIME EXIT
NORMAL EXIT

RESTORE A
AND B

PLOTTER IR ROUTINE
CLEAR FLAG
SAVE REGISTERS
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2128 pa474 PLEND EQU »
2129 04474 popevas PLTBL DEC 4,8
2130 14476 pvouvot PLTB2 DEC 1,2
2131 04500 Q0ow05 PLTB3 DEC 5,9,6,10
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2333 'QUIT' COMMAND TRANSFERS CUNTROL TO ISTART'Y,
2134«

2136w '"RETURN'! LOMMAND LISTED WITH 'POPJ! SUBROUTINE,
2136»

2137 % TSET? COMMAND LISTED WITH 'FOR', ABOVE,

2138«

2139w 'TYPE' COMMAND LISTED WITH 'ASK', ABOVE,

2140n»

2144w TUNPACK' COMMAND}

2142# CONVERTS BCDO OR BINARY (VINTEGER!

2143» TO AVOID CONFUSION OF INITIAL LETTERS) TO INTERNAL
2144% FLOATING POINT FORMAT

2149 V4504 816644 UNPK JSB UNPKD SET UP ARRAYS AND CUUNTS
2146 V4508 lunR00 MPY UNPKN

23147 04507 672555 ETA UNPKN =LENGTH REQUIRED FOR CUTPUT
2148 04510 203104 CMA,CLE, INA

2149 045148 val1v70 ADA GTL COMPARE LENGTH AVAILABLE
2150 w4512 065v70u LDB GTL

2181 04813 ouvev4? SEZ,SZA SKIP IF SUFFICIENTY
2152 14514 076555 STB UNPKN OTHERWISE SET SHORTER
2153w

2154 04515 162553 UNPK2 LDA UNPKS,I GET DATA

2155 V4516 03655 ISZ UNPKS

21856 04517 066552 LDB UNPKD FIND OPTION

2187 14520 055416 CPB Bla2

2158 v4521 026924 JMP UNPKB

2199 04522 B16540 JSB UNPKR

2160 V4523 026515 : JMP UNPK2

216in

2162 V4524 ©72556 UNPKB STA UNPKY SAVE LeSe

2163 V4525 vuirze7 ALF)ALF GET M,S,

2164 V4526 P11452 AND B377

2160 04527 PH1364 CPA Bi2

2166 24530 ¥24pn0 CLA COPE WITH CODED ZERO
2167 04531 Ui6540 JSB UNPKR '

2168 04532 162556 LDA UNPKT GET L,S,.

2169 ¥4533 011452 AND B377

2170 104534 B51364 CPA Bi2

2171 Q4535 wo2490 CLA

2172 4536 816540 JSB8 UNPKR

2173 04537 26515 JMP UNPK2

2174w

2175 94540 0VPBBP UNPKR NOP STORE AND COUNT

2176 04543 1053128 ABS =F| T DATA TO FLOATING POINT
2177 04542 170634 STA PTi,1 STORE DATA

2178 04343 V34634 ISZ PTY

2179 04544 174634 8T8 PT1,1

2180 104545 B3I46I4 182 PT1

2181 04546 038555 I18Z UNPKN DOESN'T SKIP

2182 V4547 0836555 ISZ UNPKN .COUNT

2163 04550 126540 JMP UNPKR,I MORE TO COME

2184 04551 125173 JMP COX,1I ALL DONE

2185w

2186 04552 VLYV UNPKO NOP OPTION
2187 04553 DBOVOW UNPKS NOP SOURCE
2188 14554 PvRVAY UNPKL NOP SQURCE LENGTH
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ONCAL COMMANDS

€189 04555 PVVVPO UNPKN NOP
2190 V4556 220000 UNPKT NOP
2191 04537 290020 UNPKF NOP

WORD COUNT
TEMP STORAGE, BCD UNPACK
FRACTION FLAG, BCD PACK
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2193
2194
2198
2196
2197
2198
2199
22080
2201
2202
2203
2204
2205
2206w
2207
2208
2209
2210
2211
2212
2213
22414
2215
2216
2217
2248
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2238
2238
2237
2238
2238
2249
2241}
2242
2243
2244
2245

VB4 wol

ONCAL COMMANDS

NCODE COMMAND} INVERSE OF UNPACK

v4864
¥4861
v4562
A4564
045695
84566
04867
04570
vad71
04572
24573
v457 4

04575
04576
04577
PA600
©B4a6p}
Bd4602
24603
V4604
vw46us
B4606
w4607
Bag10
V46114
vwagL2
vwa613
w4614
04616
w4637
vwa62¢
4621
w4622
04623
04624

04625
Wa626
W4627
Vw4630
V4634
04632
BW4633
B4634
4635
va6l8
64637
4640
B464}4
04642
04643

016644
AP7400
fvedep
872555
876857
003194
04107¢
0644
226575
w76587
06570
Bv765558

162553
vw36553
166533

036553

115134
0669552
035416
626625
170634
B34634
CRT-E-1-1.)
B26575
862557
ne2v2}

125173 .

104200
115134
wilaiqg
VB2BYY
061364
onizaz
170634
125173

811414
002003
n61364
Qw1727
170634
162553
036553
166583
@36553
115134
Bitaiaé
0u2003
061364
140634
026605

NCODE

PACKR2

PACK3

PACKSE

JSB UNPK®
ccs

DIV UNPKN
STA UNPKN
STB UNPKF
CMA,CLE, INA
ADA GTL
CLB,SEZ,RSS
JMP &+4

STB UNPKF
LDB GTL

STB UNPKN

LDA UNPKS,1
I8Z UNPKS
LDB LUNPKS,1
ISZ UNPKS
JSB IFX,!
LDB UNPKD
CPB B1R2
JMP PACKB
STA PT1,1
182 PT!

I8Z UNPKN
JMP PACK2
LDA UNPKF
SSA,RSS

JMP COX,1
DLO UNPKS,I
JSB IFX,1
AND B77
SZA,RSS

LDA Bi12

ALF  ALF

STa PT1,1
JMP COX,1

AND B77
SZA)RSS

LDA B32

ALF ALF

STA PT1,1
LDA UNPKS,1
ISZ UNPKS
LDB UNPKS,I
182 UNPKS
JSB IFX,1
AND 677
SZA,RSS

LDA 812

ADA PT1,1
JHMP PACKJ

SET UP ARRAYS AND COUNTS
«0/P REQUIRED

FRACTION (@ FOR INTEGER)
COMPARE LENGTH AVAILABLE

SET SHORTER

GET DATA
AND STEP POJINTER

CONVERT TO INTEGER
OPTION?

Bcoh
INTEGER

DONE?

BCD HALF WORD?

PACK BCD
TEST FOR ZERO

GET 2ND CHARACTER
STEP POINTER

CONVERT TO INTEGER
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2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
22658
2266
2267
2268
2269
2270

V4644
w4645
V4646
04647
04650
Vw4651
va6s52
04653

04654
04658
04656
04687
04660
04664
V4662
V4663
04664
B4665
V4666
04667
04672
4671
©v4672

0000y
115133
v72552
051416
B26654
051422
026654
014220

814542
R06716
066634
072553
e61u7@
272554
014542
006716
066552
061356
255416
061360
W72555
v62554
126644

UNPK® NOP

UNPK1

Jse
STA
CPA
JMP
CPA
JMP
Jse

JsS8
DEF
LDA
8TA
LDA
STA
NE])
DEF
LOB
LDA
CPB
LDA
STA
LDA
JMP

e —— ——— e

ONCAL COMMANDS

v

: SET UP VTUNPACK' AND 'PACK'
6T3,1 GET OPTION

UNPKOD

Big2 IS IT 'acp?

JNPK Y

B1il IS IT VINTEGER!
UNPKY

ERROR "

PUSHJ GET SOURCE AIRAY
GTARG=1 SKIPPING TER {INATOR
PTY POSITION

UNPKS

GTL AND LENGTH

UNPKL

PUSHJ GET DESTINATION

GTARG=1 SKIPPING TERMINATOR
UNPKO GET OPTION

B2 RATIO 2

ai1e2

B4 OR 4 IF BCD

UNPKN

UNPKL, = ENGTH
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2272»
2273
2274
2275+
2276
2277
2278
2279
2280
228
2282
2283
2284n
22885
2286
2287
2288
2289
2290
2291
2292
2293
2294
2296
2296
2297
2298
2299
2300
2301
2342
2303
2304
23145
2306
2397
2308
2349
2310
2311x%
2312
2313
2314n
234D
2316
2317
2318
2319
2320
2321w
2322w
2323
2324
2325
2326
2327

vas56 way

'"VARIABLE?,

'WRITE!,

ONCAL COMMANDS

'ZERO!

'"VARIABLE' COMMAND TO SET UP VARIABLES
LIKE THE FORTRAN 'DIMENSION' STATEMENT

04673 034401
04674 B14342
04675 Qv6717
04676 214316
04677 851409
04700 026673
0470y 125173

VAR

YWRITE' COMMAND

04702
24703
04704
04705
w4716
04707
v4ay10
04711
04712
04713
04744
04715
w4716
04717
84720
0472}
w4722
4723
w4724
04725
©4726
wa727
w4730
w4731
w4732
N4733

814413
01435}
826734
060653
bu2ep2
115127
014401
114647
vep652
¥51366
vo2en}
026710
160630
QY2003
024327
po2ve4
070634
060651
Qv2v2wY
024327
160634
014332
026736
160634
B7¢653
026703

04734
V4738

06063¢
026717

w4736
waz737
w449
B4741
04742
04743

060651
o02011
w24327
¥61366
114647
826731

WRITE

WRIT2

WRIT4

WRITI

WRIT3

GETC
PUSHJ
GTARG
SPNOR
B854
VAR=1
COX,!

JSB
JS8B
DEF
JSB
CRA
JMP
JMP

JSe
JSB
JMP
LDA
SZA
JS@
JSB
Jsp
LDA
CPA
RSS
JMP #m§

LOA THSLN,1I1
SZTA,RSS

JMP PQOPJ

INA

8TA PTY
LOA LGAFL
SSA
JMP
LDA
J88
JMP
LDA
STA

JmMp

GETLN
FNOLN
WRITH
LNNO

PRL,1I
GETC
OUTCH, I
CHAR
B15

POPJ
PT3,1
T8TGP
WRIT3
PT1,1
LNND
WRITE+}Y

LDA
JMP

THSLN
WRIT2

LDA LGAFL
SLA,RSS

JMP POPJ
LDA 815

JSB OUTCH,I
JMP WRIT4

COMMA} DO ANOTHER
SET UP VARIABLES

’
MORE

WRITE LINE, GROUP OR ALL TEXY
FIND LINE
NOT FOUND} GROUP OR ALL?

PRINT NON=ZERO LINE NO
PRINT LINE

UNTIL CR

TRY NEXT LINE
END OF TEXTY

EXIT 1F SINGLE LINE
CONTINUE IF GROUP OR ALL

DIFFERENT GROUP
CONTINUE SOMEWHAT INELEGANTLY

22e¢BUT IT WORKS
IF NOT ALL, THEN DONE

ALL? CONTINUE

YZERO' COMMAND TO ZERO OUT AN ARRAY

04744 81440}
04745 014542
V4746 Bu6717
84747 V61070
04750 V06400

ZER

J§B GETC
JS§B PUSHJ
DEF GTARG
LDA GTL
cL8

COMMA) DO ANOTHER

SET PT{ AND GTL
PICK UP LENGTH



PAGE

2328
2329
2330
2331
2332
2333
2334
2335

wus7 noy

0475
04732
V4753
04754
64758
wa75%6
84757
v4760

174634
P34634
v0o2006
026751
014316
081405
026744
125173

ONCAL COMMANDS

ST8 PT1,1
ISz PT1
INA,SZA
JMP wwd
JSB SPNOR
CPA B54
JMP ZER=}
JMP COX,1

’
MORE
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2338 04761 014401 JSB GETC RECURSIVE EVALUATE ROUTINE

2330 04762 002400 EVAL CLA

2340 04763 07064} STA LSTOP

2343 04764 0741175 STA FLAC SET @ IN FLAC

2342 04765 0744176 STA FLACe}

2343 04766 014277 JSB SORT

2344 04767 027011 JMP EVOPY OP/TERM AS FIRST CH

2345 04770 027144 JMP EVNUM  NUMBER

2346 24771 051361 EVVAR CPA B6 LETTER? 18 IT F?

2347 04772 0271514 JHP EVFUN IF SO, IT I8 A FUNCTION

2348 04773 06064} LDA LSTOP  SAVE LSTOP

2349 V4774 014532 JSB PUSHA

2350 04775 034542 JSB PUSHJ

2351 04776 2u6725 DEF GTVAR

2352 04777 014632 JSB POPA RESTORE LSTOP

2353 45000 070641 STA LSTOP

2354 0500l 1uv4200 OLD PT1,]  TRANSFER VARIABLE

2355 5003 071175 STA FLAC 70 FLAC

2356 05004 B75176 STB FLAC+1

2357 ©050ud 214277 EVOPR JSB SURT

2358 05006 @27225 JMP EVOP2 OP/TERM 1S EXPECTED

2359 0%0n’ 000000 NOP NUMBER

gggn w5010 014220 JSB ERROR OR LETTER ARE ILLEGAL
i

2362 5011 0V20V3 EVOPL SZA,RSS RUN SPACES

2363 05012 026761 ~ JMP EVALe}

2364 05013 051361 . CPA B6 ¢

23656 5014 227131 JMP EVOP3+3 ‘

2366 15015 051356 CPA B2 IS IT UNARY =2

2367 05016 027033 JMP EVOP4wi

2368 V5017 851355 CPA B} IS IT UNARY PLUS?

2369 05020 027067 JMP EVARG: JUST IGNORE IT

2370 45021 041362 ADA B7 TERMINATOR?

2371 05022 002020 8SA

2372 ¢5023 ©14226 J8B ERROR

2373 ©¥5024 V24327 JMP POPJ TERMINATOR = NULL = @

237 4¢»

2375 05025 051363 EVOP2 CPA B6 {

2376 05026 V14220 JSB ERROR

2377 045027 041317 ADA BM? TERMINATOR?

2378 105030 ou2n2} SSA,RSS

2379 05031 02401 CLA,RSS ‘SET OPERATION ©

2380 05032 041362 ADA 87

2381 ¥5033 070631 STA THSOP

2382 ¢5034 064631 EVOP4 LDB THSOP  COMPARE PRIORIVIES

2383 05035 va7ve4 CMB, INB

2384 03036 va464y ADB LSTOP

2385 05037 0664} LDA LSTOP

2386 ©5040 V06020 SSB

2387 05041 V27062 JMP EVPAR

2388 v5042 V02003 SZA,RSS ALL DONE?

2389 ¥5043 024327 JMP POPJ

2390 5044 V43074 ADA EVOPT  SET UP OPERATION

2391 ¥5045 160000 LDA @B,1

2392 05046 07305} STA EVOP

2393 %5047 164200 OLD POL,1I GET ARGUMENT FROM PDL
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2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
241}
2412
2413
2414w
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2438
2431
2432
2433
2434
2435
2436
2437
2438
2438
2449
2441\
2442
2443

uns9 woyg

w5es51
¥5p52
¥5053
05054
ULT' LT )
050956
©¥S08?7
©v3060
w506

vSe62
08063
3864
65065
05066
05067
85970
25071
esp72
05973

65074
@5@75
vBu76
0du77
vS100
25101

vS102
88103
05104
85109
05106
08107
LERY']
89111
05112
45113
85114
08118
05116
25117

05120
us121
05122
45123
03124

05125

buovoe
bot117%
073175
875176
034617
834617
214612
070641
027834

014532
D14532
081475
060634
070641
014401
B14277
027126
027144
026771

weSa74
ia50¢e0
1ude2e
105000
145040
ag7102

061175
v65176
115134
073125
1a5120
185020
v1175
vo2uee
027120
115137
100647
805125
034220
027083

115140
100617
201175
014220
027053

EVOP

EVPAR

EVARG

EVOPT

EVPOW

EVPWF

NOP
DEF
STA
8T8
187
182
JsB
8TA
JMP

J8B
JSB
DEF
LOA
8TA
J88
J8B
JMP
JMP
JMP

DEF
ABS
ABS
ABS
ABS
JMP

LDA
LOB
JSB
S$TA
ABS
ABS
DEF
SZA
JMP
JSB
DEF
DEF

' J8B.

JMP

JSB
DEF
DEF
JSB
JMP

0oN0BD EVPWI NOP

S e e e e ———— e o - - - - U

RECURSIVE EVALUATE ROUTINE

CARRY OUT QPERATION LSTCP
FLAC
FLAC RESULT 10 FLAC
FLAC*1
PDL DUMP USED ARGUMENT
PDL
PURA RESTORE OP FROM STACK
.STOP
EVOP4
PUSHA SAVE QP
PUSHF AND FLAC ON STACK
FLAC :
THSOP
LSTOP
GETC EXPECT AN ARGUMENT
SORT
EVOP3 OP/TERM MUST BE (
EVNUM NUMBER
EVVAR LETTER
L OPERATION TABLE
»FAD
»F 88
=FDy
nFMP
EVPOW
FLAC EXPONENTIATE ROUTINE
FLAC+1 GET POKER
IFX,1 INTEGER PARY
EVPH] SAVE IT
=FLT FLOAT IT
=FSB SAME AS FLAC ?
FLAC
EVPWF NO? FRACTIONAL POWER
RTI,I YES) INTEGER POWER
PDL,1
EVPWI]
ERROR NO 600D
EVOP+2
RTR, 1 EVALUATE FRACTIONAL POKER
PDL I AS EXP(POWER®|0G(BASE))
FLLAC
ERROR NO 600D
EVOP+2
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2445
2446
2447
2448
2449
2450
245%
2452
24353
2454
2455
2436
2457
2458
2459
2460
246}
2462
2463
2464
2460w

2466#FUNCTION}

2467
2468
2469
2470
247}
2472
2473
2474
2475
2476
2477
2478
2479
2489
248}
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2490
2496
2497
2496
2499
25080

o126
w8127
85138
05131
05132
¥5133
053134
05133
85136
25137
w5140
w5141
05142
85143

05144
85148
w5146
85347
05150

05151
85182
9183
v8154
u5158
©5156
053157
vwd160
051614
85162
09163
05164
v91695
ub166
09167
vd170
85171
vwi172
w5173
v8174
w8179
w8176
5177
05200
"LYIVR]
w202
69203
03204
w5200
05206
vo207
#5218
06211
85212

05136}
o200l
014220
060641
014532
014542
24761
v14612
07064}
N14342
wazees
873175
078176
0271356

060637
070640
Qu24p0
1158130
027003

Qu2400
070642
01440}
014277
027165
edeven
064642
u5720
060652
011373
v40v0l
parzi52
051364
pu2vel
014220
poeD64]
014532
260642
014532
014542
04764
via612
050664
1247435
050665
124716
050666
124747
850667
124747
0506790
124720
250671
124721

EVOPI

EVFNX

EVNUM

READ NAME

EVFUN

CPA
RSS
Jse
LOA
Jss
Js8
DEF
JSB
STA
JSB
JMP
STa
8T8
JMP

LDA
STA
CLA
J98
JMP

cLa
STA
JSB
JSB
JMP
NOP
LDB

BLF,

LDA
AND
ADA
IMP
CPA
RSS
JSB
LOA
JSB
LDA
JSB
J8
DEF
JSB
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
IMP

B6

ERROR
LSTOP
PUSHA
PUSHJ
EVAL=Y
PORA
LSTOP
PARTS
EVCPR
FLAC
FLAC*}
wmb

GETCP
INPUT

RECURSIVE EVALUATE ROUTINE

SAVE LAST OP

EVALUATE WITHIN PARENTHESES
SKIPPING (
RESTORE LAST OP

CHECK PARENTHESES

LOOK FOR NEXT OP
STORE FUNCTION RESULT

SET T0O READ TEXT

USE CHAR AS 1ST DIGIY

FNP, I
EVOPR»2

EVFNM
GETC
SORT
nef

EVFNM
BL.S
CHAR
837

16
EVFUN®]
86

ERROR
LSTOP
PUSHA
EVFNM
PUSHA
PUSHJ]
EVAL=1
POPA
FABS

PABS, 1

FSGN
PSGN, 1
FINT
PINT,I
FITR
PINT,I
FDIS
PD1S,]
FATN
PATN,I

READ NUMBER

CLEAR FUNCTIIN

READ NEXT CH

OP/TERM

NUMBER

LETTER} ADD IN TO NAME

SHIFY 5 PLACES
PLUS 5 NEW BITS

SAVE LSTOP
SAVE FUNCTION

RESTORE FUNCTION
ABS

SGN
INT
ITR
018

ATN



PAGE

2501
2502
2503
259

2s5u

2506
2507
2508
2509
2510
2511
2512
2513
2514
251%
2516
2547
2518
2519
2520
2521
2522
2522
2522
2522
2522
2522
2522
2522
2522
2522
2822
2522
2522
2522
2523

W61 #01

¥5213
w5214
05215
w5216
©d217
95220
vo221
w5222
05223
05224
w5225
w5226
vh22?
05230
0d231
05232
05233
05234
05235
08236

uh237
05240
w241
ub242
25243
25244
05249
885246
ud247
05250
05251
v5252
vb253
05254
vH255

0500672
124722
050673
124723
050674
124724
050675
124726
050676
124726
050677
124727
050700
124730
050701
12473}
950702
124732
050703
124733

VoRVeR
A000A0
080000
00018V
L)
P0B000
Q00VoD
200080
Pvenaw
vopeew
BupVoY
dedvde-
00000
Y0evoe
814220

P

CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
Jnp
REP
NOP

NOP
NOP

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

Jse.

FEXP
PEXP,]
FL.OG
PLOG,I
FSIN
RSIN, I
FCOS
PCOS,!
FSQT
PSQT,1I
FAND
PAND, I
FIOR
PIOR,I
FXOR
PXOR, I
FIN
PIN,1
FOUT
POUT, I
14

ERROR

RECURSIVE EVALUATE ROUTINE

EXP
LOG
SIN
cos
50T
AND
I0R
XOR
IN

ouT

SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE
SPACE

FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR

SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIA:L
SPECIAL
SPECIAL
SPECIAL
SPECIAL
SPECIAL

FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS
FUNTIONS



PAGE

2526w
2527
2528
2%29
2830
2831w
2532
r{-K -]
2534
2535
2536¢»
25y
2538
2539
2840
254}
2042»
2543
2844
25848
2546
%47
2546w
2549
2550
2581
28952
2553
2354
2553
2556
25%7
2896+
2539
2560
2561
2%62
2563
2564w
2565
2566
2567
2568
2569
ad7v
257}
as7e
2573
2974
2575
2576
2877
2878
2679
2880
2581

b6 #o|

STANDARD FUNCTTIONS

MISCELLANEOUS FUNCTIONS

03256
05257
85260
8261

05262
05263
vb264
85265

03266
05267
vd270
05271
vwd272

05273
05274
05275
vb276
05277

25300
05301
w5302
85303

a5304
w6308
05306

05347

05310
83114
3312
5313
o314

05316
85316
w5347
V5320
08324
85322
08323
05324
05326
05326
05327
0533
05331
85332
05333
05334
05335

061175
865176
115144
02714}

261175
065176
116142
027141

961475
065176
116143
014220
02714}

61175
065176
115144
014220
027144

061175
065176
115145
027141}

061175
065176
116146
B2714}

061175
068176
115147
014220
27141

063346
073333
V64175
v65176
115134
P14532
014542
006796
014220
061475
065176
115134
070081
014642
TITLT
105120
071175

XABS

XINY

XEXP

X.06

XSIN

xCcos

LDA
LD8
Jss
JMP

LDA
Lo8
JSB
JMP

LOA
LDB
JsB
Jse
JMP

LDA
L08
JSB
J88
JMP

LDA
L08
J38
JMP

LDA
LDB
JS8

_JNP

XSQRT

XAND

IXOPR

LDA
Loe
Jss
JSB
JMP

LDA
STA
LDA
L0B
JsB
Js8
JSB
DEF
J$8
LOA
L8
J$8
STA
JS$B
NOP
ABS
8Ta

FLAC

FLAC+}
ABSP, I
EVFNX

FLAC
FLAC#}
ENTR,
EVFNX

FLAC
FLAC*Y
EXPP,1
ERROR
EVFNX

FLAC
FLAC}
LOGP,1
ERROR
EVFNX

FLAC
FLAC*}
SINP,I
EVFNX

FLAC

FLAC+}
COSP, I
EVFNX

FLAC
FLAC+)
SQTP,}
ERROR
EVFNX

IAND
IXOPR
FLAC
FLAC®)
IFX,1
PUSHA
PUSHJ
ARG
ERROR
FLAC
FLAC#+}
IFX,)
1 SAve
POPA

ABS FUNCTION
INTEGER PART

EXPONENTIAL

NATURAL LOGARITHN

SINE
COSINE

SQUARE ROOY

INTEGER AND(N1,N2)

FIX 18T ARGUMENT
SAVE 17T
28D ARG

NO 2ND ARG

FIX 2ND ARGUMENT

2ND ARG

RESTORE 18T ARG

OPERATE .

wFLT
FLAC

BACK TD FLOATING POINT



PAGE

25862
2583
2584
2585
2586
2587
2688«
2589
259¢
2594
2592
2893
2594
2585
2596
25897
2598
2599
2600
2601 %
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611t
2612»
2613
2614
26415
2616
2617
2618
2619
2620
262}
2622

bO63 #0}

v5336
03337

w5349
03341}
85342

25343
05344
05348
85346

85347
05350
953381
85352
05353
@5354
¥5358

v5356
05357
¥336¢
5361
05362
08363
03364
©v5365
w5366
w5367

03370
053714
05372
05373
05374
05378
08376
05377
vi400
85401

075176
027144

863342
027316
VR B

p63345
827316
020001
pioovy

061175
031353
065366
ba2002
bo2e2e
086400
827141

260652
073367
114646
165120
71340
063367
070652
061310
827141
bugeoe

261175
065176
115134
064647
055166
027400
114647
027141
115150
027144

s$T8
JMP

XIOR DA
JMP
I0R

XXOR LDA
JMP
XOR
IAND AND

XSGN LDA
AND
LDB
824
SSA
(18
JMP

XIN . LDA
STA
JSB
ABS
STA
LDA
STA
LOA
JMP
XINTM NOP

X0UuT LDA
Lo8
JS8
LOB
CcPB
JMP
Jss
JMP
J8B
JMP

STANDARD FUNCTIONS

FLAC+1}
EVFNX

we2
XAND+1
|

“%2
XAND#+1
1

|

FLAC
BCRIT
B2

EVFNX

CHAR
XEINTM
INCH, I
»FLY
FT1
XINTM
CHAR
FT1
EVFNX

FLAC
FLAC#
IFX,1
QUTCH
TTYPN

L LK)
QUTCH, I
EVFNX
TT0,1
EVENX

INTEGER INCLUSIVE OR

INTEGER EXCLUSIVE OR

SIGN FUNCTION] =1,0,+1
MAKE HI

SET EXP FOR +

CLEAR EXP IF 0O

s20R oVE

SAVE CHAR

SAVE H] OF RESULT
RESTORE CHAR

RESTORE HI OF RESULT

CHARACTER OUTPUT) FOUTY

TEST OQUTPUT DEVICE
TELETYPE?

QUTPUT TO TELETYPE



PAGE w064 #01

2624n»
2625n
2626
2627 n
2626w
2629n
263
2631 »
2632w
2633w
2634»
2835w
2636
2637
2636
2639
2640
264}
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2662
2653
2664
2655
2656
2667
2658
2659
2660
2661
2662
2663
2664
26685
2666
2667
2668
2669
2670
267
2672
2673
2674
2675
2676
2677
2676
2679

MORE MISCELLANEOUS FUNCTIONS

08402
w8403
05414
28405
25406
85407
CLYRY
25411
vh412
05413
085414
w5419
08416
85417
85420
05421
08422
05423
05424
5428
5426
w5427
85430
0643}
25432
¥5433
05434
05435
05438
¥5437
05440
V5441
wB442
08443
05444
vwo445
05446
05447
25450
05451
v5452
wo453
5454
05455

STANDARD FUNCTIONS

'FOIS' DISPLAY ON STQRAGE 'SCOPE
NOTEF NOT RECURSIVE!!

DISPLAY POINT X,Y
DRAW LINE TO X,Y
NO DISPLAY} SET CURRENT POINT

GET X

CONVERT TO INTEGER
STORE NEW X VALUE
GO GET NEW Y

NO ARG} ERASE SCREEN

CONVERY Y TO INTEGER

STORE NEW Y VALUE

WAIT TILL DONE
ERASING

GET OPTION
NO OPTION

OPTION TD INTEGER
00D OPTION?

0DD; OISPLAY POINT
EVEN? DRAW LINE

X LINE LENGTH

NEW = QLD

CLE,SSA,RSS TEST SIGN
CMA,CME, INA MAKE =MODULUS UF LX
C.B, SEZ,INB RS8 MAKE «1 IF LX eVE

MAKE w1 IF LX »VE
SET X INCREMENT
SET ~MOD LX

Y LINE LENGTH

NEW e QLD

CLE,SSA,R88 TEST SIGN
CMA,CME,INA MAKE =MOD LY
CLB.SEZ INB,)RSS MAKE 1 IF LY ¢VE

MAKE =31 IF LY =»VE
SET Y INCREMENT
SET »MOD LY

MOD LY = MOD LX
SET 'SWAPPED!' FLAG

CALLS?
FDIS() OR FDIS(ARG) FOR ERASE
FDIS(X,Y)
FOIS(X,Y,EVEN)
FDIS(X,Y.DDD)
POSITION TO X,Y
061175 XDIS LDA FLAC
868176 LDB FLACH}
115134 J8B JFX)l}
073508 STA DINX
014542 J8B PUSH)
206706 DEF ARG
027564 JMP DISER
861175 LDA FLAC
4654176 LDB FLAC+}
115134 JSB IFX,]
B73504 STA DINY
61118 L.DA DISFL
002003 SZA,RSS
827415 JMP »e2
014542 JSB PUSHJ
006726 DEF ARG
vw27546 JMP DIEND
P61L175 LDA FLAC
w65176 LOB FLAC*}
115134 JSB IFX,!
voovie SLA
927546 JMP DIEND
P63506 I.DA DIOX
PY3004 CMA, INA
P43508 ADA DINX
é02121
ve3204
VV6445
dv740v cC8
877512 S$TB DIMX
073510 STA DIDX
063507 LDA DIOY
wu3004 CMA, INA
043504 ADA DINY
bp2i2y
RBI2N4
806445
Q07420 cceB
w77543 $TB DIMY
073511 STA DIDY
203004 CMA, INA
va3die ADA D]I0X
073515 STA DIMG
na2029 §SA

WHICH IS GREATER?



PAGE

26802
268}
2682
268)
2684
268)%
2686
2687
2688
2689
2690
2691
2682
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
270%
2706
2707
2708
27098
2710
2711
2712
27143
2714
2715
2746
az17
2738
2719
2720
2724w
2722w
2723»
2724
2725
2726
2727
2728
2729
2737
2731
2732
2733
2734
2735

wees #ay

05458
054537
05460
05461
08462
v5463
B58464
254685
85466
05467
05470
08471
05472
V5473
85474
05475
05476
65477
v5500
u55a1
w5502
05503
05524
085085
w5506
vds07
V8510
vd511
09512
CELER
©vd514
vb515
05516
v88517
ubs520
085214
vd522
05523
05524
u85286
05526

w5527
03534
05531
05532
05533
08534
05535
05536
w5537
05540
w541
w542

027463
863510
067511
P73511
877510
067510
be7ea4q
v27510
vo7000
077514
eoa7nee
BoS1ve
037014
0e240}
027144
047514
op6ee2)
Be7502
061355
047510
Q17627
027472
0oonow
Ruavwe
evevep
PvBvaY
veeuvo
80eveo
bRoo0L
bvnvow
doanew
boouveY
v675056
0877506
267604
v773%07
va64ve
077512
077513
017527
B27141

BaBvoL
vo2003
©v27%40
063506
043512
073506
063507
043543
027552
863518
02021
warsse

e e e - e et S e e, e ame —

DIs2

DIS3

DINY
DINX
DI0X
DIoYy
DIDX
DIDY
DIMX
DImy
DIMv
DIMG
DIEND

DISPX

D184

JMP
LDA
LD8
STA
sT8
LOB

CMB,

S18
CMB
aTe
CcMB
BRS
182

CLA,

JMP
ADB

8§88,

JMP
LDA
ADB
JSB
JMP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
LD8
s$TB
LDB
S$TB
CLB
§T8
T8
JS@
JMP

NOP

STANDARD FUNCTIONS

D1s2
DIDX
DIDY
DIDY
DIDX
DIDX
INB

DIDX

DIMV

DIMy
RSS
EVFNX
PIDY
RSS
LX)
B
DIDX
DISPX
DISY

OINX
Dlox
OINY
DIoY

DIMX
DImMy
DISPX
EVFNX

SZA,RSS

JMP
LDA
ADA
STA
LDaA
ADA
JMP
LDA

884,

JMP

DISa
010X
DIMX
DIOX
DIoY
OIMY
D1se
DIMG
RSS

DISS

MID LX GREATER
SWAP LENGTHS IF
MOD LY WAS LARGER

MAKE LLONGER ONE +VE

SET INCREMENT
= (LONGER+1)
FOR COUNT
+L.ONGER/2
AS STARTER
COUNT
NOT DONEJ CLEAR FLAB
ODONE
SUBTRACT SHORTER
O'FLOW?
ND
YES; SET FLAG
AND ADD LONGER
DISPLAY POINT
TRY AGAIN

MOVE CURRENT POINT

LIGHT POINT

I

DISPLAY ROUTINE
COMBINED MOTION?
NOD
YES) STEP BOTH
X

AND Y

SINGLE MOTION}
SWAPPED?
YES? GO STEP Y



PAGE

2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
275e
2751
2752
27%3x»
27%4n
2755
2756
27%7
2758
2759

V066 #B1 STAMDARD FUNCTIUNS

10543
¥b344
v5548
03546
05547
05550
85551
wo552
05553
¥w5554
85558
05556
056557
053560
05561
ub562
98363

a5564
035685
wd566
28567
85570

063506

243512
27 3506
063507
227553
263507
243513
073507
011452
081727
873563
063506
911452
233563
102621
127527
20000y

bu2400
071111
183121
163721
7141

DISS
DIS6

DIDS

DISER

DA DIOX
ADA DIMX
STA DIOX
LDA D}IOY
JMP D1IS6+}
LDA DIOY
ADA DIMY
STA DIOY
AND 8377
ALF ) ALF
8TA DIDS
LDA DJOX
AND 8377
I0R DIDS
OTA DISP
JMP DISPX,1I
NOP

CLA

STA DISFL
CLF DISPL
S§TC DISPL,C
JMP EVFNX

NOJ) STEP X

SWAPPED) STEP VY

MASK Y
POSITION Y
SAVE Y

GET X

MASK X

INCLUDE Y
LIGHT UP POINT

CLEAR DONE FLAG

ERASE 'SCOPE
CLEAR FLAG AGAIN



PAGE

2761w
2762
2763
2764
2765
2766
2767
2768
2789
2778
2771
2772n
2773
2774
2775
2776

0067 no)

ARC TANGENT ROUTINE

85571
88572
5573
05574
03575
25576
85577
25600
08601
05602

85603
05604
05608
25606

014552
001175
014542
P0V6706
027003
814575
2A0000
1158151
001175
027144

#14575
boaeoe
118182
027141}

ARTN

ARTAN

JSB
DEF
JSB
DEF
JMP
J88
ocT
JSB
DEF
JMP

J88
ocT
JSB
JMP

STANDARD FUNCTIONS

PUSHF
FLAC
PUSHJ
ARG
ARTAN
POPF
0

ATNZ,]
FLAC
EVFNYX

PQPF
¥

ATN, I
EVFNX

SAVE FLAC
ANY MORE ARGS?

GO DO i ARG

2 ARGSs RESTORE FLAC
POP TO A B

2 ARG ARC TaAN

POP TO A B
i ARG ARC TAN



PAGE

2779w
_R780
278}
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791w
2792
azed
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2605
2806
2807
2806w
2809
2810
20811
4812
2813
2814
2815
2816
2817
28168
2849
2820
2821
2822«
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2033
2834

0B68 nO1

05607
05610
05614
06612
235613
05614
05613
05616
05617
05620
05621

26622
05623
05624
05625
05626
vb627
05630
056631
05632
05633
25634
25635
25636
05637
85640
85641

25642
85643
95644
056495
5647
03660
05651
85652
05653
95654
05655
¥5666
¥5657

05660
w3661
ub662
05663
vo6064
856685
v3666
05667
5670
w8674
05672
w5673

SUBROUTINES

MISCELLANEOUS PRINT ROUTINES

eoavue
260653
00727
017622
061497
114647
260653
017622
861374
114647
127607

Raonoe
011452
067633
017642
127622
VodveY
67634
017642
127627
ons5637
005635
8031750
Ranid4q
wopole
0p20uoy
vooogn

Voovoean
07462}
0v6490
140400
V74620
P3462)
@41410
114647
060620
164621
006002
027644
127642

beoVRe
065316
074644
eni2ee
B70620
011355
011362
b41410
114647
060620
001723
070620

PRNTL

PRNT

PRNTN

PRNT2
PRNT4

PRNTD

PRNTOQ

NOP

LDA LNNO
ALF ) ALF

JSB PRNT
LDA BS6

JSB OUTCH,]
LDA LNNO
JSB PRNT
LDA B4@

JSB OQUTCH,I
JMP PRNTL,?

NOP

AND B377
LDB PRNT2
JSB PRNTD
JMP PRNT,1
NOP

LDB PRNT4
JSB PRNTD
JMP PRNTN,I
DEF w+4
DEF e}
DEC 10ee
DEC 100
DEC 10

DEC 1

NOP

NOP

§TB T2

CLB

DIV T2,1
8§78 14

IS2 T2

ADA B6O

JSB OUTCH,!
LDA T}

LDB T2,1
5¢8B

JMP PRNTDe#2
JMP PRNTD,I

NOP

LDB BM6
STB CNTR
RAL

STA Ty
AND Bi
AND B7
ADA B6e@
JSB DUTCH,I
LDA T}
ALF s RAR
STA T}

PRINT LNNO AS NN,NN

NN

NN
ONE SPACE FOLLOWING

PRINT 8=BIT AS NN

2 DECIMAL DIGITS
GO PRINT

PRINT AS NNNN
4 DECIMAL DIGITS
GO PRINT

TERMINATE DIVISOR LIST

GENERAL INTEGER PRINT ROUTINE

SEY DIVISOR POINTER

SET UP FOR DIVISION

DIVIDE

SAVE REMAINDER

STEP TO NEXT DIVISOR

CONVERT TO ASCI:

PRINT CHARACTER

PICK UP REMAINDER

TEST NEXT DIVISOR
@sEND

00 NEXT

DONE

PRINT A AS OCTAL
6 DIGITS

FIRST DIGIT IS 3§ BIT
REST ARE 3 BIT
CONVERT TO ASCII



PAGE

2835
2836
2837
2838
2839
2840
2841}
2842
2643
2844
2845
2846
2847
2848
2849
2850
2051
2852
2633
2884
28585
2866
2857
2858n
28359
2860
2861
2862
2863
2864
2865
2066
2867
2868
2869
2870
2871
2872
2873
2874+»
2875
2876
2877
2878
2879
2880
288}
2882
2883
2884
2885
2886
2887
2888
3889
28990

@069 #0861 SUBROUTINES

00674 234644 182
W5675 027666 JMP
0B676 061374 LDA
05677 114647 JS8
05700 127660 JMP
05701 000000 PRNTC NOP
U5702 031444 IOR
857063 051446 CPA
08704 827713 JMP
05708 1151506 PRN1 JSB
85706 037720 182
05707 127701 JMP
05710 wv61447 LOA
45711 115150 J3B
85712 061446 LOA
85713 115150 PRNCR J98
08714 061324 LOA
05715 073720 STA
05716 061445 LDA
05717 027705 JMP
d728 177670 PRNCT DEC

CNTR
w7
B49
QUTCH, I
PRNTO, !

B20a
B215
PRNCR
TT0,1
PRNCT
PRNTC,I
8272
TT0,1
8215
TTO0,!
DM72
PRNCT
B21l2
PRN1
n72

COUNT DIGITS
ONE SPACE

TELETYPE OUTPUT ROUTINE

OUTPUT CRLF

COUNT CHARACTERS ON THE LINE
¢ AS CONTINUATION MARK

CR

OuUTPUT CR

RESET CH COUNT

LF

COUNT TTY LINE LENGTH

CHARACTER READ»IN ROUTINE, 'READC!
B4p@ee READC NOP

87214
05722
85723
06724
05725
08726
vs727
85730
057314
05732
05733
w5734
88735
wb736

w6737
w3740
85741
05742
v8743
65744
¥5745%
85746
88747
v8758¢0
85751
05752
23753
5754
257585
w5756

114646
011443
002003
v27722
v70652
051357
h24231
851441
027756
064646
055164
wa7737
127721

831366
w2775%e
837720
12772}
061411
177014
¥61366
0177014
027754
061324
073720
061445
Bi7701
060652
127721

ROTTY

RECR

JSB
AND

8ZA,

JMP
STA
CPA
JMP
CPA
JMP
LDB
CPB
JMP
JMP

CPA
JMP
182
JMP
LOA
Jsa
LDA
JS8
JMP
LDA
8TA
LDA
JS8
LDA
JMP

114646 RDCON JSB

INCH,]
B177
RSS

L TR )
CHAR
B3
RECOV
B72
ROCON
INCH
TTYRR
ROTTY
READC,I

B1S
RECR
PRNCT
READC,I
872
PRNTE
Bi16
PRNTC
RECR+4
DM72
PRNCT
B212
PRNTC
CHAR
READC,!
INCH, I

NORMAL PROGRAM READ ROUTINE
GET NEXT

TRUNCATE

RUN BLANKS, LEADER
TEST VYEND OF MEDIUM!
! = CONTINUATION
WHICH INPUT DEVICE?
TTY?

GO, CHECK NO/LINE
CR?

COUNT CHARACTERS
NORMAL EXIT

PRINT 1

AND CRLF

RESET CH COUNY
MAKE LF ToO

IGNORE TILL CR



PAGE UA70 #81 SUBROUTINES

2891 05757 0611443 AND B177

2892 05760 002003 SZA,RSS

2893 ©5761 027756 JMP #=wJ

2894 ©d762 0851357 CPA B3

2895 5763 02423} JMP RECOV

2806 1©5764 8351366 CPA B1S

2897 95765 pu2vel RSS

2898 05766 027756 JMP wm8

28YY 45767 0v6464s LDB INCH

2990 ©5770 055164 CPB TTYRR TTY?

2921 05771 ve2e0} RSS

2902 ©5772 027722 JMP READC#}

2903 05773 061324 LDA DM72 RESET CHM COUNT
2904 08774 073720 STA PRNCT

2905 05775 061445 LDA B212 MAKE LF Y00
2906 03776 @17701 J8B PRNTC

2807 05777 027722 JMP READCe{
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PAGE 4071 #01 SUBROUTINES

2909 TABLE FDR SORT ROUTINE
2910 w600V 14Q200 SORTB OCT 100200,100200,100200,100200
2911 v6pPV4 100200 OCT 100200,100200,100012,100200
2912 06010 tvo20w OCT 100200,100200,100200, 100200
2913 6014 100200 OCT j00200,100200,100200, 100200
2914 Q6n20 PvRL14 OCT 14,6416,7420,100200
2915 06024 v0dvO7 OCT 3007,2001,4002,25003
2916 V6030 ©20041 0CT 20041,21043,22045,23047

- 2917 46034 0240581 OCT 24051,100011,100013,10020¢
2818 16040 102010} OCT 140103,41103,42105,43197
2919 v6R44 V4411l OCT 44111,45113,46115,47147
2920 06050 950121 OCT S0121,51123,52125,53127
2921 06@54 054131 0CT 54131,55208,100200,2600
2922 REP 4
2923 ©6060 140200 0CT 1002002,100200,100200,100200
2923 06p64 L480200 0CT 100200,100200,100200,120200
2923 060970 1vp200 OCT 1040200, 100200,100200, 100200
2923 06074 1v0200 OCT 100@200¢,100200,100200,100200
2924 06100 PVPVAY® PACKC NOP PACK TEXT VIA TXIN
2025 06101 @70624 STA T8
2926 V6102 V11443 AND B177 INSURANCE
2927 96103 064616 LDB TXIN
2928 06104 ¥51443 CPA B177 RUBOUT?
2929 w6185 w26121 JMP PACKR
2930 V6106 VVAVES CLE,ERB
2931 v6107 954617 CPB PDL FuLL®
2932 06110 V14220 JSB ERROR
2933 106111 00204} SEZ.RS8S EVEN?
2934 06112 @n1727 ALF ;ALF POSITION WORD
2935 06113 vL20v49 SEZ 0007
2936 ¥6114 14000} ADA 1,1 ADD IN Mo,S, HALF
2937 V6115 170601} 8STA 1,1 OUTPUT TO BUFFER
2938 16116 034616 I8Z TXIN
2939 46117 060624 PACKX LDA T5
2940 06120 126100 JMP PACKC,I
2945w
2942 06121 054633 PACKR CPB PAKST ANYTHING TO RUB?
2943 064122 126100 JMP PACKC,l NO
2044 06123 045335 ADB BM) STEP POINTER BACK
2945 06124 074616 ST8 TXIN
2946 16125 208100 BRS
2947 106126 §60Y01 LDA 1,1 RUB OUT CH,, IF ANY
2948 06127 011345 AND BM4opn
2949 06132 17000} STA 1,1
2930 06131 064646 LDB INCH WHICH INPUT DEVICE?
2951 06132 V55164 CPB TTYRR TTY?
2952 06133 002001 RSS
2953 16134 v26117 JMP PACKX
2954 06135 061437 LDA B134 OUTPUT
2955 06136 115123 JSB PRC,1 ON TELETYPE

2956 106137 v264}17 JMP PACKX
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2968
2959
2960
896}
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2978
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2090
2991
2992
2993
2994
2995
2996
2997
2998
2999 %
J000
J001
J002
3003
Jg04
J025
Jdoes
007
9208
Jooe
3010
3011
3012
213

CLEAR
OP FLAG
GET SIGN
SAVE IT
TEST SIGN
+* 0K
eVE) TAKE MODULUS

AND STORE BACK

IN FLAC
GET REQUESTED FORMAT
SET CURRENT FORMAT
NO OF DEC PLACES
SAVE IN B
GET FORMAT AGAIN
POSITION NO OF FI1GS
MASK NO OF F1GS

CMA,INA)SZA,RSS NEGATE AND TEST

@zE FORMAT
SET CHARACTER COUNT
=NO BEFORE DEC PT
TEST FOR NO DEC PT
COUNT DECIMAL POINT
TYEST IF LEGAL
MAKE IT LEGAL
MAKE POINTER

TO TABLE OF

POWERS OF TEN
. FOR ROUNDING
TEST SIGN

=j INCREMENT, TEST ZERO
CLEAR

OR SET

D FLAG
SAVE COUNT FOR DEC PT
MAKE POINTER TO TABLE
OF POWERS OF TEN

FOR SCALING

START LOOKING AT DATA

4072 #061 SUBROUTINES

OUTPUT ROUTINES
06140 0QPVP® FOUT! NOP
06141 ove2400 CLA
06142 071064 STA FOUOP
06143 061175 LDA FLAC
06144 071265 STA FOUSG
06145 @uv202) S8A,RSS
06146 026153 JMP %8
06147 065176 LDB FLAC+}
V61650 115153 J8B FCM,1
V6151 v71175 8TA FLAC
06152 075176 8T8 FLAC+}
06153 06066}y LDA FORM
@6154 871057 FOUY STA FOUFM
06155 p11367 AND BY7
86156 070001 STA 1§
06157 061057 LDA FOUFM
86160 VL1727 ALF)ALF
V6161 V11367 AND B17
06162 @edvey
V6163 026247 JMP FOUEX
06164 D731063 STA FOUFC
¥6165 040001 ADA
06166 QU602 8§78
06167 Qv2004 INA
86170 002021 8SA,RSS
26171 Pe34ae CCA
6172 ve7000 CcMB
06173 @AeSeow BLS
6174 046472 ADB FOouTB
86175 075067 8T8 FOURN
06176 865065 LDB FOUSG
06177 vo6B20 8s8
86200 V34000 182 n
06201 0r640) CLB,RSS
6202 9v7400 cCcB
86203 076474 8T8 FOUDF
86204 071062 $TA FOuD
06208 wvoivee ALS
06206 042472 ADA FOUTB
@6207 071066 STA FOUSC

ALL SET UPJ) NOW

06210 1v4200 OLD FOURN,I
06212 115161 JSB Pw2,1
w6213 177777 DEC =1
96214 105000 ABS =FAD
06215 201175 DEF FLAC
6216 105040 ABS mFMP
86217 101066 DEF Fousc,I
06220 V71uv60 8TA FOTEM
6221 075061 STB FOTEM+}
#6222 115142 JSB ENTP,}
06223 115134 JSB IFX,1
06224 041320 ADA DMt
06225 va2021 S3A,RSS
06226 026231 JMP FOUOF

MAKE ROUNDING
X8

ADD DATA
SCALE
SAVE
GET DIGIT

AS INTEGER
TEST SIZE

GO COPE WITH O'FLOW



PAGE 0073 #0#1 SUBROUTINES

3014 06227 816366 FOU2 JSB FOPRT PRINT

3018 06230 126140 JMP FOUT1,I ALL DONE

JB§6w

07w OVERFLOW WITH CURRENT FORMAT

3018 ©623) ¥61057 FOUOF LDA FOQUFM GET CURRENT FORMAT
JO19 06232 011367 AND B1?7 MASK NO OF DECIMAL PLACES
3020 06233 202003 SZA,RS8S ZERD I8 THE LIMIT

3021 ©6234 V26240 JMP FODU3 END OF THE ROAD

3022 06235 203400 CCA NOT THERE YET;

3023 ©6236 v41057 ADA FOUFM TRY ONE LESS

9024 106237 026154 JMP FDUY TRY AGAIN

3325w

9826 06240 V61056 FOUY LDA FORMF "FIXEDY FORMAT?

9027 8624 V02002 SZA Ba"GENERAL"

9028 06242 026227 JMP FOUZ "FIXED"? QUTPUT 9'S
3029 06243 N6P66Y LDA FORM "GENERAL"7 SET E FORMAT
3030 06244 Bu1727 ALFALF WITH SAME NO OF F1IGS
3031 06245 011367 AND BiL7 I.E, 6 MORE CHARACTERS
3032 06246 0226154 JMP FOUL TRY AGAIN

J03Iw

034w E FORMAT] =N NNNE#XX

30356 06247 VWB7007 FOUEX CMB,INB,82B,RSS SET NO OF SIG FIGS
3036 06250 863317 LDB BM? DEFAULT YO 7

3037 06251 975063 STB FOUFC SET FIGURE COUNTY

JB38 1¥6252 2B60Q7 INB,SZB,RSS STEP IF GREATER THAN ONE
3039 06253 VB7400 cCs TO COUNY DECIMAL POINT
Jv40 06254 00500 BLS MAKE POINTER TO TABLE
304) V6255 V46472 ADB FoQUTB OF POWERS OF TEN

9042 06256 075067 STB FOURN FOR ROUNDING

3043 26257 vou2400 CLA CLEAR

3044 06260 872473 STA Foux EXPONENT

3045 06261 072474 STA FOUDF AND "D" FLAG

J046 106262 B65065 LDB FOUSG GET SIGN

3047 1©6263 071865 STA FOUSG CLEAR SIGN

J048 ©6264 861374 LDA B4 MAKE SPACE

3049 062685 wo6v20 $88 ORrR

3050 06266 V61416 LDA BSS wSIGN

3058 V6267 114647 JSB OUTCH,1 OUTPUT SPACE OR SIGN
Ju52 6270 061178 LDA FLAC GET DATA

J0583 106271 V65176 LOB FLAC*}

3084 w6272 071060 Fouxt STA FOTEM SAVE DATA

V35 16273 V75061 STB FOTEM#}

JuS6 6274 vV20B3 S2A,RS8S TEST ZERO

3057 ©6275 026347 JMP FOUXO GO TYPE ZERO

J058 6276 115154 JSB FLN,I UNPACK EXPONENT

3059 06277 vu2002 SZA TEST @

06D V6320 PV2V20Q 8§SA OR =VE

J061 V6301 v26310 JMP FOUX2 SHMALL ENOUGH

3062 W63IV2 B3IG47I I1SZ FOUX STEP EXPONENT

J063 063IBI V61060 LDA FOTEM SCALE

J064 ©63v4 V65864 LDB FOTEM+}

JU68 v6305 105040 ABS wFMP By

3066 06306 2uiipe DEF Flod 0a1

3067 @B63IV7 V26272 JMP FOUX1 AND TRY AGAIN

J066»

3069 086310 093400 FOUX2 CCA STEP EXPONENT
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3070
3073
Jore
3873
3874
3075
3076
3077
3078
3079
3080
S081
Jp82
J083
J06a
Joéd
3086
9087
3088
3089
30980
309}
3892
3093
J@94
3098
3096
3097
Jp98
J099w
9100
9101
3102
3103
3104
9105
91@6
3107
J108
3109
9110
3111
Ji1e2
3143
3114
3110w
3116+
3117
diis
3119
3120
3121
3122
312
3124
3125

BY =i
GET DATA

SCALE
By 1@
SAVE DATA

GET EXPONENT
TEST ©

OR =VE
STILL SMALL
ROUMD

B8Y ADDING

SAVE
TESY FOR OVERFLOW

GREATER THAN 107

oK

TOO BIG; ADJUST EXPONENT
CAN SKIP
SET MANTISSA

EQUAL YO ONE

DATA IS NOW IN THE RANGE 1 TO 9,XXX (OR ZERD)

G074 #41 SUBROUTINES
06311 Q42473 ADA FOUX
w6312 072473 STA FOUX
V6313 VEInM6Y LDA FOTEM
¥6314 065861 LDB FOTEMet
V6315 1uBV4P ABS =FMP
¥6316 B01304 DEF FL 14
¥6317 071660 STA FOTEM
86320 V7506} STB FOTEM+{
w6321 115154 JSB FLN,I
w6322 202102 SZA
U323 ©V2020 SSA
06324 926310 JMP FOUX2
06325 {44200 DLD FOURN,I
06327 115161 JSB PW2,1
V6336 1777277 DEC =1
066331 j108van ABS =FAD
06332 0nj06Q DEF FOTEM
06333 8741068 STA FOTEM
06334 078061 STB FOTEM#+]
w6335 1o5020 ABS =»FSB
86336 001304 DEF FL1O
06337 0vV2020 $SA
06340 026347 JMP ws7
86341 036473 I1SZ FOUX
V6342 QvoVVe NOP
86343 ©61302 LDA FL1
86344 065303 LDB FLi+{
06345 071060 STA FOTEM
06346 0275061 8T8 FOTEM+}
V6347 VDBI4AVO FOUX® CCA
V6350 V71062 STA FQUD
V6351 616366 JS8 FOPRY
6352 061417 LL0DA B1@5
¥6393 114647 JSB OUTCH,I
46354 066473 LDB FOUX
06355 063404 LDA BSI
06356 PV6R2u $$8
w6357 ©61486 LDA B58
B6361 114647 JSB QUTCH,I
06361 062473 LDA FOUX
V6362 QRa2v20 S$SA
¥6363 VVIVo4 CMA,INA
w6364 1315138 JSB PRN,I
A6365 126140 JMP FOUTY,I
PRINT ROUTINE
V6366 VPVRVBL FOPRT NOP
w6367 V61068 LDA FOTEM
V6370 V6586) LDB FOTEMe}
V6373 116142 FOU4 JSB ENTP,l
06372 115134 JSB IFX,1
86373 041320 ADA Dmio
¥6374 002021 $8A,RSS
06375 VO340 CCA
26376 041364 ADA Die

SET EXPIRING COUNT
FOR DECIMAL POINT

PRINT MANTISSA

ﬂEIl

PRINT Pg"

TEST EXP
Hel

OR "mtn

PRINY %e® QR Hen
GET EXPONENT
TAKE MODULUS

PRINT EXPONENT
ALL DONE

GET DATA

GET DIGIT

AS INTEGER

TEST SIZE
IF BI16
MAKE 9
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PAGE ©0@75 #01 SUBROUTINES

3126 06377 470625 STA T6 SAVE DIGIT

3127 v6400 036474 1SZ FOUDF  TEST AND CLEAR "D" FLAG
3128 06408 026420 . JMP FoUuB "O" WAS CLEAR

3129 06422 235063 ISZ FOUFC  "D" SET; WAS THAT THE LAST FI1G6;
3130 1v6403 026407 JMP =44 NO

3131 06404 V61410 LDA B60 YES) ZERQ IS THE mOST
3132 06405 114647 J8B OUTCH,I  NEGATIVE SINGLE DIGIT
3133 06406 126366 JMP FUPRT,I DONE

3134 06407 061406 LDA B5S »SIGN

3135 06410 114647 JSB QUTCH,I OUTPUT =~SIGN

3136 06411 202400 CLA CLEAR

3137 06412 071065 STA FOUSG SIGN

3138 06413 061407 LDA B56 "ow

3139 06414 114647 JSB OUTCH,1 OUTPUT ®,"

3140 ©6415 235063 1SZ FOUFC  COUNT CHARACTERS

3141 06416 816452 FOU? JSB FOUTS OUTPUT DIGIT

3142 06417 026440 JMP FOUG

3143 06420 035062 FDUB ISZ FUUD COUNT FOR DEC PTY

3144 06421 026430 JMP FOUS

3145 06422 0316452 J8B FOUTS  END SUPPRESSION

3146 06423 061407 LDA B56 no

3147 06424 114647 JSB OUTCH,I QUTPUT ","

3148 06425 V35063 I1SZ FOUFC  COUNT FIGURES

3149 06426 B26440 JMP FOUG

3158 06427 126366 JMP FOPRT,!

9181 06439 V41064 FOUS ADA FOUOP NO "QP™ AND ZERO DIGIT?
9182 06431 002002 S$ZA

3153 06432 026416 JHP FOU? END SUPPRESSION
3104 06433 0641374 LLDA B49 STILL SUPPRESSING
3185 06434 114647 J88 OQUTCH,I OUTPUT SPACE

3156 06435 235063 1SZ FOUFC COUNY FIGURES
3187 ©6436 wo2w0) RSS

3158 106437 126366 JMP FOPRT,I

3109 06440 0V6P625 FOUE | DA T6 GET DIGIT

3160 06441 V03IV04 CMA, INA SUBTRACY

3161 06442 105120 ABS =FLT DIGIT

3162 ©¥6443 105ve0 ABS =FAD FROM DATA

3163 06444 BOLV6R DEF FOTEM

J164 06445 105040 ABS mFMP SCALE REMAINDER
33165 006446 201304 DEF FL1Ww X10

3166 06447 B71060 STA FOTEM  SAVE

3167 06450 07506} STB FOTEM#]

3168 06451 026374 JMP FOUA4 DO NEXT DIGIT
J169»

3170w DIGIT QUTPUT? TEST SIGN; TURN OFF SUPPRESSION
3174 06452 200¥0Q FOUTS NOP

3472 1©6453 023B5064 1872 FOUOP TURN OFF SUPPRESSION
3173 @6454 061165 LDA FOUSG TEST SIGN

3174 06453 02021 $SA,RSS

3175 ©6456 V26464 JMP %46 +VE

3176 06457 p61406 LDA B55 =SIGN

3177 106460 114647 JSB OUTCH,1 QUTPUT =SIGN

3178 064635 035063 18Z FOUFC COUNT CHARACTERS
3179 06462 002400 CLA CLEAR

3180 V6463 V71065 STA FOUSG SIGN

3181 06464 060625 LDA Té GET DIGIT



PAGE 0876 #01

3182 06465
3483 06466
3184 ©6467
3188 @6470
3186 4647}
3187

33188 06472
3480 06473
3190 06474

SUBROUTINES
v41410 ADA
114647 JSB
035063 182
126452 JMP
126366 JMP

001304 FOUTB DEF

Bvavee Foux

NOP

Poovew FOUDF NOP

B60

CONVERT TO ASCII

QUTCH,I OUTPUT DIGIT

FOUFC

COUNT FIGURES

FOUTS,I MORE
FOPRT,I DONE

FL19

STORAGE FOR EXPONENT
"DV FLAG :
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PAGE 00677 w01 SUBROUTINES

12w INPUT ROUTINES

3193 06475 0v0wew FINPT NOP

3194 106476 vo2002 SZA USE CHAR IF As=Q
3195 06477 114640 J8B INPUT,I

3196 06300 V60652 LDA CHAR

9187 06541 651374 CPA B40 IGNORE SPACES
3198 6502 026477 JMP wed

3199 ©6543 016601 JSB FINGP GET 18T DIGIT GROUP SIGN
5200 06504 060652 LDA CHAR

J201 ©65085 051407 CPA BS56 I8 IT ,?

3202 06506 Qo200 RSS

3203 0@68507 8266516 JMP FINY

9204 V6510 11464 JSB INPUT,I

3205 ©651) eu24ee CLA CLEAR DIGIT COUNT
3206 06812 072577 STA FINCT

3207 06613 V16622 JéB FING2 GET 2ND DIGIT GROLP
3208 06514 V62577 LDA FINCT COUNT DECIMAL PLACES
3200 06515 P03IveS CMA, INA,RSS

9210 V6516 202400 FINY! CLA

3211 106517 ©70622 STA T¥

d212 06820 036600 ISZ FINSN TEST SIGN

39213 06321 226527 JMP %46

3214 06522 061175 LDA FLAC

92156 06523 06517¢ LOB FLAC+} :

3216 16524 115153 JSB FCM,I COMPLEMENT IF NEGATIVE
3217 06525 071175 STA FLAC

39218 06526 ¥W75176 STB FLAC+1

3219 46527 064652 LDOB CHAR

3220 06530 055437 CPB B1165 I8 IT E?

322§ 06531 wa20e! R8S

9222 06532 ¥26551 JMP FIN2 NO EXPONENTY

3223 06533 914552 JSB PUSHF SAVE FLAC

3224 06834 001175 DEF FLAC

39225 106535 1140640 J3B INPUT,I SKIP OVER E

3226 06536 21660} JSB FINGP READ EXPONENT
3227 06537 061175 LDA FLAC CONVERT

9228 06540 065176 LDB FLAC+1 ToO

3229 w6541 115134 JSB IFX,I INTEGER

3230 46542 066600 LOB FINSN TEST SIGN OF EXP
3231 026543 pusa2w §SB

3232 06544 00IVA4 CMA, INA

9233 106545 040622 ADA T3

3234 6546 ©70022 STA T3

3235 v6547 014575 JSB POPF RESTORE FLAC
3236 06550 vB1175 DEF FLAC

3237

238 ¥6651 068622 FIN2 LDA T3 GET EXPONENT
3239 06552 V65176 LDB FLAC+1 GET LO

3240 06553 002021 83A,RSS TEST SIGN OF EXP
3241 06554 026563 JMP FIN4 + OR @

3242 06555 061175 LDA FLAC »VE POWER

3243 06556 105040 FIN3I ABS =FMP SCALE BY 101 (=E)
3244 06557 201300 DEF Fl,1 :

3240 V6560 V34622 182 713

3246 06561 026536 JMP FINJ

3247 06562 126475 JMP FINPT,I



PAGE

3248
324¢
25«
928}
3252
3253
3284
3258
3256
3257
3258
3259
3260w
3261
9262
3263
3264
3265
3266
3267
3268
3269
3270
327
3272
3273
3274
3278
3276
3277
3278
3279
3280
J201iw
3282
3283
3284
32856
3286
3287
32886
3289
3290
Ja91
392
3293
3294
3295
32006
3297
3298
3299
d300
9381
3302
9303

V078 84y SUBROUTINES

Wob6d PM3vv4d FINg CMA,INA
Vo564 VL2010 SZA,RSS
V636D V26575 JMP FING6
Vo566 870622 STA T3
u6567 V61175 LDA F|AC
06570 108040 FINS ABS =FMp
86571 pui3aa DEF FL1io
Wwes72 V34022 I$2 T3
86573 026570 JMP FINS
woes874 126475 JMP FINPT,I
Vw6575 V61175 FIN6 LDA FLAC
V6576 126475 JMP FINPT,I
V6577 ©00Rad® FINCT NOP

0660V0 00E0AQ FINSN NOP

06601 VPPUVRR FINGP NQP

6602 V06400 CLB

v660Bd B75175 $TB FLAC
P6604 075176 STB FLAC#*}
0665 076577 STB FINCT
V6606 P6REB2 LDA CHAR
V6607 051406 CPA B55
Vo610 PV70VALY CMB

06611 P76600 STB FINSN
06612 251406 CPA B5S
Vo613 VV2001 RSS

vb614 251404 CPA BS3
w6615 114640 J8B INPUT,I
V6616 B51374 CPA B4
W6617 026615 JMP %e2
06620 016622 JSB FING2
06621 126691 JMP FINGP,1
V6622 VVPVAR FINGR2 NOP

06623 251417 CPA B1@5
06624 126622 JMP FING2,1
w6625 ©14277 JSB SURT
W6626 126622 JMP FING2,T
06627 Q02001 RSS

06630 026633 JMP FIN7
06631 051364 CPA V10
P6832 126622 JMP FING2,I
V6633 105120 FIN? ABS ~FLT
W6634 872653 STA Xi0T
V663F V76654 STB X107+
06636 V61175 LOA FLAC
06637 V65176 LOB FLAC+]
o648 105v4p ABS =FMp
V6641 001304 OEF FL3®
w6642 juSven ABS =FAD
V6643 BN665Y DEF Xi@T
w6644 071175 STA FLAC
D6648 875176 STB FLAC+!
V6646 036577 ISZ FINCT
Vo647 114640 J8B INPUT,I

S0 SDean L Oevec e

NEGATE EXPONENT
OR WAS IT ZEROD ?
ZERQO EXPONENT

SCALE BY 101E

NO SCALING NEEDED

READ GROUP OF DIGITS
OPTIONAL SIGN LEADING SPACES
INITIALISE

TEST SIGN
-

SET SIGN IN FINSN

+
SKIP LINARY »
SPACE?

READ REMAINING STRING

READ UNSIGNED DIGIT STRING
E?

OP/TERM
NUMBER

OR LETTER
: ?

DIGIT TO FLOATING POINT
SAVE DIGIT

PREVIOUS w10
*DIGIT



PAGE 0079 801 SUBROUTINES

3304 uvoodw ©51374 CPA B40
3305 06651 126622 JMP FING2,I
3306 V6652 026623 JMP FING2+1 GET NEXY DIGIT
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PAGE wu8@ #81 SUBROUTINES

3308 06653 0oveve X10T DEC @,

3308w

3310w READ ROUTINE FOR 'ASK' INPUT

3311n ACCESSED BY 'JSB INPUT,I' VIA '"READP!

3312 0@6655 20vve0 READ! NOP

3313 06656 115124 J8B RDC,1I

3314 06657 851440 CPA B1W? BACK ARRDWJSTART AGAIN
3315 w5660 026477 JMP FINPT+2

3316 066631 V51443 CPA B3177 RUBOUT! IGNORE

3317 106662 026656 JMR READ1+

3318 126663 051364 CPA B12 LINEFEED DITTD

3319 06664 026656 JMP READi#1

3320 06665 051442 CPA B176 ESCAPE] LEAVE UNCHANGED
3321 06666 B@A20A1 RSS

3322 06667 126655 JMP READ1,I

3323 06670 104200 OLD PT4,I  GET OLD VALUE

9324 06672 126475 JMP FINPTY,I
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3326 REAU NEXT NON=SPACE TO A7 RUN THROUGH TO TERMINATOR
3327 06673 P0POVY GETY NOP

3328 96674 wi143te JSB SPNOR

3329 06675 072705 , "STA GETEM SAVE CHARACTER
3332 V6676 V14401 JSB GETC

3331 w6677 014277 JSB SOURT

3332 ©v67¢v2 826703 JMP %43 OP/TERM

3333 V6701 026676 JMP #=3 NUMBER? IGNORE
9334 06702 026676 JMP rmg LETTER? IGNORE
3335 06703 062705 LDA GETEM

3336 w6704 126673 JMP GETS,I

3337 06705 POVORV GETEM NOP

3338«

3339w ARG ROUTINE) CALL 18

3340 JSB PUSHJ

3344w DEF ARG

3342 NO ARGUMENT RETURN

3343 ARGUMENT READ 0,K, RETURN

3344 06706 060652 ARG LDA CHAR

9345 06707 051405 CPA BS54 IS CHAR A COMMA?
9346 06710 20200} RSS

3347 06711 024327 JMP POPJ NO ARGUMENT
3348 06712 134617 1872 POL,1 STEP RETURN
9349 ¥6713 014542 JSB PUSHJ

3380 06714 904761 DEF EVAL=1

3351 v6715 024327 JMP PUPJ



PAGE w082 401 SUBROUTINES

3353w RECURSIVE SUBROUTINE TO FIND A VARIABLE OR
3364 TO SET UP A NEW VARIABLE,

3355w ENTRY AT 'GTARG! CHECKS NATURE OF I1ST CHARACTER
33806 OF NAME) ENTRY AT 'GTARG=»1' SKIPS A CHARACTER FIRST,
33872 ENTRY AT GTVAR ASSUMES THAT CURRENT ICHAR' I8
3358 VALID 1ST CHARACTER OF NAME,

3399 26716 pi4401 J8B GETC SKIP A CHARACTER
3360 06717 V14316 GTARG JSB SPNOR

9361 06720 V14277 J8B8 SORT

9362 16721 vwveaeve NOQP OP/TERM

3363 06722 014220 JSB ERROR OR NUMBER

3364 106723 051364 CPA B6 F

3365 06724 027uv46 JMP GTF SET UP F OPTION
3366 06725 960652 GTVAR LDA CHAR ALPHABETIC? 0,K,
3367 06726 0u1727 ALF ) ALF

3368 v6727 070645 8TA ADD

3369 06730 01440} J8B GETC

3370 06731 014277 J88 SORT

3371 @6732 026744 JMP GTSCH OP/TERM; TRY SUBSCRIPT
3372 06733 008000 NOP NUMBER

3373 06734 060652 LDA CHAR ADD IN 2ND CH

3374 06735 040645 ADA ADD

3375 ©6736 070645 STA ADD

3376 66737 014401} JSB GETC IGNORE REST

3377 w©6740 014277 JSB SORT

9378 06741 026744 JMP GTSCH

3379 06742 026737 JMP wed IGNORE MORE NUMBERS
3382 06743 026737 JMP »ed OR LETTERS

3381 06744 851361 GTSCH CPA B6 (

9382 06745 026761 JMP GTSUB

9383 w6746 wo24ew CLA

3384 1¥6747 07107} 8TA SuBS

3385 V6750 060655 .0A BUFR

3386 u©6751 064645 .08 ADpD

3387 ¥6752 050654 CPA LASTV ALL DONE?

3386 ©6753 026777 JMP GTNEW GO ADD YO LIST
3389 06754 154000 CPB PB,1 COMPARE NAME

3390 V6755 v27w27 JMP GTFND SAME

J391 06756 002004 INA

9392 w6757 14peoe ADA 9B, TRY NEXT

3393 V6760 026752 JMP amb

3304x

3395 u¥6761 P60645 GTSUB LDA ADD PRESERVE NAME

3396 06762 1814532 JSB PUSHA

3397 16763 014542 JSB PUSHJ GET SUBSCRIPTY

3398 ©6764 V04763 DEF EVAL=}

3309 ¥6765 014612 JSB POPA RESTORE NAME

408 06766 V70645 STA ADD

3401 V6767 V14342 JSB PARTS )

3402 0677v ©61175 LDA FLAC

3403 106771 V65176 LDOB FLAC#*Q

J404 106772 115134 JSB IFX,1} CONVERT SUBS TO INTEGER
3405 06773 vuieae ALS 2 WORDS/NUMBER
J4Q6 06774 vv2020 88SA TEST »VE SUBSCRIPT
3407 06775 V14220 JSB8 ERROR

3408 06776-026747 JMP GTSCH#*3
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J409«
d4ie@
9411
d412
3433
d444
34495
3416
3417
3418
3419
3421
342}
3422
9423
3424
9425
3426
9427
3428
3429
3430
3431
3432
3433
3434»
3435
3436
3437
3438
3439
3440
344}
3442
3443
3444
J445
3446
3447
3448
3449
d450n
345}
3452
9483
34584
3455
3456
3457
3458
3459
3462

06777
v7000
YL T
w7002
87003
w7004
vw7vad
07006
@70@7
w7e1v
v7e11
w7012
87013
wel4
0v7019%
@7016
vre1?
07029
a7e2l
87022
w7023
07024
07025
07026

07027
87030 .
07031
v7032
v7033
87034
07233
V7036
w7037
07040
V7041
v7e42
wrIn4ed
w7044
w7045

07046
w7047
v7ubo
V7051
a7a52
w7053
w7054
07055
w7056

- ———— — —— — o — -

e - — —— —— —— (ot

SUBROUTINES
0431171 GTNEW ADA SuBS TEST SPACE
041356 ADA B2
w3104 CMA,CLE,INA
40617 ADA PDL
0204} SEZ,RSS
014220 JSB ERROR
v60654 LDA LASTYV ,
174000 5TB ©B,1] SET UP NAME
070001 STA 4B
041071} ADA SUBS
43356 ADA B2
v70034 STA PT1 SET UP PT}
241356 ADA B2
270654 8TA LASTY UPDATE LASTY
061071 LDA SUBS SET UP LENGTH
041357 ADA B3
00u6uoa INB
170801 STA 1B,1
vBR4ve CLA ZERO NEW VARIABLES
206004 INB
054654 CPB LASTV
w27042 JMP GTEX ALL DUNE
{70001 STA 18,1
27022 JMP ned
Q02004 GTFND INA
v70001 8TA. 1 SAVE PTR TO LENGTH
641071 ADA SUBS
202004 INA
270634 STA PT1 SET PTY
061071 L.DA SUBS TEST LENGTH
041357 ADA BJ
003204 CMA, INA
14pu0l ADA 1,1
gu2uvew 83A
g14220 JSB ERROR OFF END OF ARRAY
241356 GTEX ADA B2 SET UP LENGTH
@vd0aq CMA, INA
@71a7e STA GTL
0243827 JMP POPJ
61121 GTF LDA CMCOR SET POINTER YO FCOM BUFFER
870634 8TA PT} "
061122 LDA CMCOR+1
v71470 STA GTL
014401 JSB GETC SKIP REST OF NAME
014277 JSB SORT
024327 JMP POPJ OP/TERM
vazese JMP w=3
027052 JMP a=q
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PAGE

J463n
3464
3465
3466
3467
3468
3469
3470
Ja7}
9472
3473
3474
3476
3476
3477
3478w
9479
3480
3481
3482
3483
3484
3485
3486
3487
94068
3489w
3490
349;
3492
3493
9494
3495
3496
3497
3498
3499
3520
3501
J5¢2
3503
9504
505«
3506
3807
35086
509 #
3510w
3814w
3512
3513
9814
3815
3516w
3547
3518

6084 w0}

STANDARD I/0 RUUTINES

TELETYPE INPUT/OUTPUT ROUTINES
TTOUT NOP

07057
47060
07061
07062
07063
27064
07065
07066
07967
w7a7e
07071
w7a72
w7073
w7074

87075
07076
wz7e77
v7100
07101
w7102
07103
w7104
87108

07106
07107
w710
w7111
67112
07113
7114
67118
87116
w7117
w7120
w7121
w7122
7123
w7124

b7128
w7126
w7127

w7130
07131
w7132
07133

v7134
07135

20RVon
102100
065104
26003
27075
265101
106617
BéSien
¥74034
102617
103747
002400
@71104
127957

065074
0064004
¥55%a76
065873
055078
027101
171074
075674
127087

doowan
71072
061075
851074
027125
161875
102617
103717
061075
Bd40a0
051076
061073
/71075
61072
127106

835104
187747
027123

voreoo
1077147
035105
127130

Quaven
véii102

TT01

IT70

ITTX

TTYRI

TTYRY

STF
LDB

878,

JMP
L08
oT8
Lo8
8T8
0TA
8STC
CLA
STA
JMP

LD8
INB
CPB
Lb8
CcPB
JMP
STA
S78
JMP

NOP
8TA
LDA
CPA
JMP
LDA
0TA
8TC
LDA
182
CPA
LDA
8TA
LDA
JMP

182
cLC
JMP

NOP
cLC
182
JMP

NOP
LDA

(%]
TTYSW
RSS
77014
TTOP
TTY
ITTON
ITTJ
TTY
TTY,C

TTYSW
TTOUT,I

TTBF1

TTBF1
TTEFQ
TYBFOQ
LT D
TTBFI,I
TTIBF1
TTOUT,!?

ITTA
TTBFO
TTBF1
ITTX
TTBFO,}
TTY
TTY.C
TTBFO

TTBF1{
TTBF®D
TYBFO
ITTA
ITY0,1I

TTYSW
TTY,.C
L Y]

TTY,C
TTYFL
TTYRI,!

TTIPS

TTY O/P

INSURANCE

O=BLSY

MAKE TTY AN OUTPUT UEVICE
SET O/P IR ROUTINE

OUTPUT THE CHARACTER

AND START THE TTY
SET Busy

STEP BUFFER POINTER
CIRCULARLY

WAIT TILL ROOM

FOR ONE MORE

STORE CHARACTER IN BUFFER
UPDATE BUFFER POINTER

TTY 0/P IR ROUTINE
SAVE A
ANY OUTPUT?

NO MORE
OUTPUT THE CHARACTER

START THE TTY
STEP BUFFER POINTER

CIRCULARLY
RESTORE A
SET NOV BuUSY

TURN OFF WARDWARE

IR INPUT
CLEAR HARDWARE
SET SOFTWARE FLAG

SILENT TTY READ
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3519
3520
3524 »
9822
3823
3524
3525
3526w
3527
3528
95829
3530
3531
3532
3833
3534
3535
3536
3837
3538
3539
9840
358414
3842

w7136
07137

87140
87141
87142
w7143

07144
87145
87146
@7147
07150
07151
w7152
07153
07154
07155
07156
07157
8716v
w7161
07162
87163

017144
127134

boavewy
061103
017144
127140

peQoawy
1v2100
V65144
vV6ae3
w27146
102617
061uv77
070134
103717
061105
Ru2¢03d
027155
va240v
V71105
102517
127144

TTYR2

TTYRD

J$8
JMP

NOP
LDA
J$8
JMP

NOP
STF
LOB

828,

JMP
OTA
LDA
STA
8TC
LDA

8ZA,

JMP
CLA
STA
LIA
JMP

STANDARD I/0 ROUTINES

TTYRD
TTYR1,

TTIP
TTYRD
TTYR2,1

@
TTYSW
RSS

L LY ]
TTY
ITTIN
ITTd
TTY,C
TTYFL
RSS

L LY ]

TTYFL
TTY
TTYRO,1

TTY READ WITH ECHO

TELETYPE INPUT
ENABLE INTERRUPT
WAIT FOR OUTPUT

SET UP OPTIONS
SET UP IR Jump

ENABLE TTY
WAIT FOR INPUT

CLEAR INPUT BUFFER
GET CHARACTER



PAGE 04086 #@1 STANDARD 1/0 ROUTINES

9944 07164 VHPVBD MHSRIN NOP HIGH SPEED READER
3845 07165 2w2480 CLA SET TIMER

3846 07166 873206 STA HSRCT

3547 ©7167 961106 HSRD2 LDA MSRFL WAIT FOR INPUT
3548 07170 vw2002 SZA

3549 v7171 027175 JMP HSGO FOUND SOME

3850 v7172 v37206 187 HSRCY

8591 w7173 wv27167 JMP MSRD2 TRY AGAIN

95352 07174 014220 J8B ERROR WAITED TOO LONG
3583

35654 @7175 006400 HSGO CLB CLEAR FPLAG

9555 7176 075106 STB HSRFL

9886 w7177 102515 LIA HSR READ INPUT

3657 7200 103746 STC HSR,C ASK FOR ANOTHER
3858 ¢@7201 127164 JMP MSRIN,I

J550w

3560 ©7202 VvBVBO HERI NOP HSR IR ROUTINE
3863 07203 107715 CLC HMSR,C CLEAR HSR

3862 07204 235106 182 HSRFL SET PROGRAM FLAG
3863 @7205 127202 JMP HSRI,I

3564 107206 VVOVAB HSRCT NOP TIMER COUNT
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3566 V7207 v0OWERP MHPNCH NOP HIGH SPEED PUNCM ROUTINE
9867 w7210 065107 " LDB PNCHF

3568 v7211 006403 8ZB,R8S8 WAIT FOR 'NOT BuSY!

3569 07212 027210 JMP #w2

937¢ v7213 du6den cLae SET 'Busy!

3571 87214 075107 STB PNCHF

3672 w7215 102616 OTA PNCH QUTPUT CHARACTER

3573 ©7216 123716 STC PNCH,C :

9574 w7217 127207 JMP HPNCH,I

9575«

3576 ©7220 BORE@w HWPNI NOP HeS, PUNCH INTERRUPT ROUTINE
9577 w7221 0353107 I8Z PNCHF CLEAR 'BuUSY! -
3578 027222 107716 CLC PNCH,C CLEAR HARDWARE

3879 w7223 127220 JMP WPNI,I



PAGE

3583
3588
3883
3884
3585
3586
3587
3568
3588
3890
3591
3592
3593
3594
35985
3596
3387
3598
3899
v600
3601
J602
3603
3604
3608
J606
3607«
J608
3608
3610
3611
36182
3613
J614
36185
3616
3647
9616
3619

UL LT B

07224
07225
07226
07227

w7239
07231
87232
87233
67234
v7235
w7236
07237
v724¢
67244
07242
87243
07244
u7g4%
07246
w7247
w7250
07251
w7252
07259
v7254

07255
87256
07257
07260
w7261
w7262
w7263
07264
w7265

07266
w7267

Bhpovoe
B3811v
107744
127224

vwanvoo
011443
091364
127239
051365
627251
851366
027250
237266
027253
073267
061364
0172585
063267
065325
027282
0661364
8635326
P77266
817255
127230

VUoeYY
8685110
PU6V03
B27256
102614
002400
871110
163714
127255

177657
vvowae

LPIR NOP
152
CLC
JMP

LPOUT NOP
AND
CPA
JMP
CPA
JMP
CPA
JMP
182
JMP
STA
LDA
Jsg
LDA
LDB
JMP
LPCR (DA
LOB
8T8
LP1 JSB
JMP

LPOU2 NOP
.08

Si8,

JMP
0TA
CLA
STA
sTC
JNP

LPCT DEC
LPTEM NOP

STANDARD I/0 ROUTINES

.PBS
L1INEP,C
LPIR,1

8177
B2
LPOUT,I
Bi14
LPCR+1
B15
LPCR '
LPCT
LP1
LPTEM
812
LPOU2
LPTEM
DMBQ
LPiet
Bi12
DMBy
LPCT
LPOU2
LPOUT,I

LPBS
RS8S
LY
LLINEP

L.PBS,

LINEPRINTER IR ROUTINE

LINEPRINTER OUTPUT

LF
IGNORE LF
FORM=FEED

CR

TOO MANY FOR ONE [ INE?
0K

TOO MANY; SAVE CHARACTER
QUTPUT CARRIAGE RETURN
RESTORE CHARACTER

SET COUNT INCLUDING CM

SET LINEFEED
RESEY CHARACTER COUNT

OUTPUT TO LINEPRINTER

ACTUAL CHARACTER OUTPUT
WAIT FOR NOT BUSY

OUTPUT CHARACTER

SET BusY

LINEP,C START HARDWARE

LPOU2,I
=81
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962w
3622n
3623
3624
3625
3626
3627w
3628
3629
3639
363}
3632
3633
3634
3635
3636

- 3637

3638
3639%
3640
364)
3642
3643

INTERRUPT ROUTINES

w7279
e7271
w7272
w7273

67274
w7275
07276
B7277

¥7300
07301
w7302
07303
a73uv4
v7305

¥7306
07307
07310
¥7311

bupvoY
035112
1631006
127270

LT T
107712
197787
127274

Bnavow
107713
107712
ie7797
235113
127300

PRPLVY
106721
035111
127306

NMAI1 NOP
182
CLF
JMP

DMATI2 NOP
cLC

cLC
JMP

MTCI  NOP
CLC
cLc
cLc
152
JMP

DISI NOP
: CcLC
182
JMP

STANDARD I/0 ROUTINES

DFLAG
DMAY
DMAIL,1

MTD,C
DmAZ2,C
DMALI2,1

MTC,C
MTD,C
OMAZ,C
BUFLG
MTCI,I

DISPL
DISFL
DISI,I

DMAL INTERRUPT ROUTINE
SET DONE FLAG
CLEAR DMA! HARDWARE

DMA2 INTERRUPT ROUTINE
CLEAR MT DATA
CLEAR DMA

MT CONTROL INTERRUPY
CLEAR CONTROL

ABORT FURTHER DATA
MAKE SURE DMA DEAD TO0O
SET DONE FLAG

DISPLAY; ERASE DONE
CLEAR INTERRUPT

SET DONE FLAG

RETURN FROM INTERRUPT



PAGE

3646w
9847w
3648»
J649w
3650«
I65in
3652w
3653
3654
3655
3586
36567
3658
3659
9660
3663
3662
3663
3664
3668
3666
3667
3668
3669
3678
3671
3672
3673
3674
3675
9676
3677
3678
o879
3686
3684w
9682
3683
3684
J6adw
3686

U990 404 FLOATING POINT ROUTINES

FLOATING POINT TO FIXED POINT CONVERSION
CALLING SEQUENCE,.
DLD X OR EQUIVALENT
JSB IFIX
RESULT A8 INTEGER IN A
TRUNCATES TO LARGEST INTEGER OF CORRECT SIGN
IN CASE OF OVERFLOW} NOTE CHANGE FROM HP
BENNETT 74 JULY 24

87312 0vP6B0W IFIX NOP

U7313 071310 STA FT1

07314 115154 JSB FLN,1  UNPACK LO AND EXP
07315 002020 $SA TEST SIZE

87316 827345 JMP FIX1  SMALL

07317 003004 CMA, INA COMPUTE NO OF SHIFTS
67326 041367 ADA B17

07328 VP2020 . 8sA TEST SIZE

67322 027337 JMP FIX2  LARGE

67323 V02002 8ZA ~
07324 043350 ADA FIXI  MAKE ASR INSTRUCTION
87325 073330 STA w43

07326 D6BER) LDA 1 LO (IN CASE EXP=i7)
67327 865310 LDB FT1 HI

67330 GRODBY NOP BECOMES ASR

87331 103101 cLO IN CASE EXPw{y

¥7332 002020 SSA TEST NEXT BIT

07333 006004 INB ROUND) CAN SET O'FLOW
07334 060001 LDA § TRANSFER RESULT TC A
07335 102301 80S TEST O'FLOW ON ROLNDING
87336 127312 JMP IFIX,I OK

07337 065462 FIX2 LDA BMAX  OVFLOW] SET LARGEST #VE
07340 865310 LDB FT3 GET SIGN

07341 GEEV20 $SB TEST SIGN

67342 0V3IGOL CMA SET MOST wVE IF =VE
87343 1v2101 870 SET O'FLOW FLAG

67344 127332 JMP IFIX,1

07345 002400 FIX] CLA SMALLS SET ZERO

07346 103101 cLO

07347 127312 JMP IFIX,I

07356 jvwiv2w FIXI ASR 16



PAGE

9668w
J689w
3690 »
3691
3692w
3693
3694
3698
3696
3697
3696
3699
3700
37014
9702
3703
3704
3705
9706w

0v91 #01 FLOATING POINT ROUTINES

FLOATING POINT NEGATE

CALLING SEQUENCE,,

OLD X OR EQUIVALENT

JSB , . FCM

BENNETT VERSION, 74 JULY 24
27351 0v00LL ,,FCM NOP

Vw7352 ©7131@ STA FTi SAVE HI

7383 115154 JSB FLN,I SPLIT

87354 206v0y 82B,RSS LO=08 ?

073588 027365 JMP FCM1 GO TEST SPECIAL CASES
87356 Ge7004 CMB, INB NEGATE LO7 NO CARRY
B7357 BB1200 RAL REPOSITION EXPONENT
87360 011452 AND B377

V7361 v44vvo ADB © s INCLUSIVE OR 70 LD
©7362 061310 LDA FT3 DEAL WITH HWI

07363 vo300P CHaA

B7364 127354 JMP 4 FCM,1

SPECIAL CASES WITH L0Os0 ARE

9707%HIe{BPV0AE RES=@400O0, E INCREMENTED? O'FLOW IF E=177
9708%H19040000; RESm10000Q, E DECREMENTED} U'FLOW IF Ese200

3709
3710
3711
3712
3713
3714
3718
3716
3717
3718
3719
3720%
3723
3722
3723
3724
37258
39726
9727
3728
3729%
3730
3734
3732
3733
3734
3739
3736
3737
3738%
3739
3740
374}
3742w
3743

07365 065310 FCM1 (DB FTi GET ™I

07366 ¥55354 CPB HMIN IS IT 100000 ?
87367 827400 JMP FCM2 1ST SPECIAL CASE
07370 255461 CPB BPLUS IS IT 840000 2
B737% 027430 JMP FCM3 2ND SPECIAL CASE
w7372 001200 RAL REPOSITION EXPONENT
07373 9134582 " . AND B377 '
B7374 870001 §TA | 8 IS NOW CORRECT
07375 061310 LDA FT1 DEAL WITH W]
07376 @03ped CMA, INA NEGATE} NO O'FLOW
07377 127351 JMP 4«FCMyI ALL DONE

07408 051443 FCMZ2 CPA Bi77 EXP Q'FLOw ?
07401 027420 JMP FCM5 SET LARGEST POSSIBLE
B7402 002004 INA INCREMENT EXP
07403 0pig00 RAL POSITION

W7404 011452 AND B377

V7405 070001 STA

67406 V61461 LDA BPLUS MAKE HI

07407 1273581 JMP 4 oFCM, I

07410 051344 FCMI CPA gm200 UNDERFLOW ?

07411 027423 JMP FCM6 SET ZERO

V7412 841335 ADA BM} DECREMENT EXP
V7413 @01200 RAL

87414 211452 AND B377

w7415 v70001 STA 1

vw7416 P61354 LDA BMIN MAKE HWI

07417 127351 JMP +4FCM,]

B7420 V61462 FCM5 | DA BMAX O'FLOW

07421 061336 LDA BM2 SET LARGEST

07422 127351 JHP Q.FcM'I

07423 002400 FCM6 CLA UTFLOW
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3744
3748
3746
Q747 %
3748w
3749
4780

0092 w01 FLOATING POINT ROUTINES

07424 P06400 cLB SET ZERO
07425 127351 JMP 4 oFCM, I

COMMAND INPUT BUFFER
w7426 YvoVV® COMIN BSS 1¢8
w7643 COME EQU




PAGE

3752w%
3753#
3756
3755w
3796w
3757«
37584
3759%
376a
376}
3762
3783
3764
3766
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780w
9781
J782
3783
9784w
3786
3786
3787
J788
3789
9790
3791
3792
3793

ve93d 4wl

SCALE BY POWER OF 23

CALLING SEQUENCE,,
DLD X OR EQUIVALENT

J§B ,PWR2

DEC N NOT DEF N}
SCALES X BY 21N
BENNETT VERSION, 74 JULY 24 CHECKS
FOR OVER AND UNDERFLOW

w7683
Vw7604
w7645
B76u6
07607
w7610
w7611
07612
w7643
07614
07615
w7616
w7617
07620
w7621
@7622
07623
07624
07625
w7626

w7627
07630
w7631

07632
97633
07634
07635
87636
07637
07640
V7641
V7642

LT
PU2003
027625
@7131@
115154
143623
41444
buew20
v27627
041345
ve2e21
027632
041444
w01200
011482
vinael
e70val
61310
p3760d
127683

Bo2400
Pu64age

+PWRE

PWRX

PWRUF

927625 .

061319
bv2020
V27640
v6ji462
265336
027625
863354
065451
027625

PWROF

PWROM

NOP

8ZA,

JMP
STA
JSB
ADA
ADA
88aA
JMP
ADA

§SA,

JMP
ADA
RAL
AND
I0R
STA
LDA

. 182

JMP

CLA
CL8
JMP

LDA
8$8A
JMP
LDA
LbB
JMP
LDA
LDB
JMP

«PHR2

RS8S
PWRX
FT1
FLN,I
2PWR2,1
B2B8

PWRUF
Bmave
RSS
PWROF
B20eo

8377
H

!

FT1

s PWR2

oPWR2,1

PWRX
FT1

PWROM
BMAX
BM2
PWRX
BMIN
B376
PWRX

FLOATING POINT KOUTINES

Xsad ?

YES} ANS=@

SAVE HJ

UNPACK LO EXP

ADD POWER OF 2 TO EXP
TEST UNDERFLOW

UNDERFLOW
TEST QVERFLOW

OVERFLOW

RESTORE EXPONENT
POSITION EXPONENT
TRUNCATE

ADD IN (O

RESTORE HI
STEP TO EXIT

UNDERFLOW} SET ZERD

OVERFLOW; GET SIGN

=VE ?

YES

NO7 SET LARGEST POSITIVE

SET LARGEST NEGATIVE




PAGE

794w
J796%
3797 %
d796w
3799
3800
3801
3802
3803

wa%4 @bl

ABSOLUTE VALUE

CALLING SEQUENCE,,
OLD X OR EQUIVALENT
JSB ABS

V7643
w7644
867645
w7646
w7647

naane
bn2u2l
127643
115153
127643

ABS

NOP
§SA,RSS
JMP ABS, 1
JSB FCM,1
JMP ABS,I

FLOATING POINT ROUTINES

X<9 ?
NOJ ANSaX
NEGATE
ANSEmX
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4805
3806w
387w
Jeven
J8069
3810
381
9812
3843
3814
3818
3816
oB8L7
9818
3819
3820
J82t
J822w
3823
dae4
38286
da26
3827
3828
9820w
3836
38314
3832
3833
3834
3835
3836
3837w
3838
3838
3840
9841
3842
v843
J844

ENTIER ROUTINE
(DLD ARG) PUT ARG IN A B

B
SAVE HI
LO AND EXP TO A
MASK OFF EXP
POSITION? WRONG IF EXP eVE
NEGATE
SMALL?
EXP ~VE OR ZEROj SMALL
LARGE?
EXR»278 LARGE
EXIT WITHOUT CHANGING ARG
EXP>177

LOSE ¥=7 BIYS

HAKE POINTER TO MASK
GET MASK

MASK HI

SAVE HI

MASK FOR LO

MAKE POINTER TD MASK
GET MASK

DON'T LOSE EXP

MASK .0

MOVE RESULT TO LO
PICK UP HI

GET SIGN BIT
=1 IF eVE
CLEAR LO EXP

vO95 ®B1 FLOATING POINT ROUTINES
07858 whvwew ENTIE NOP

Cal.l. IS

J3B ENTIE

RESULT IS NORMALISED FP IN A
w7651 B71177 STA Fi
w7652 P60ER1 LDA 1}
W7653 011452 AND B377
¥7654 V1300 RAR
87655 003vo4 CHMA,; INA
87656 Qv2r21 $SA,RSS
07657 ©27703 JMP ENTY
07660 P431374 ADA B27
B7661 BVRB20 884
G7662 827701 JHMP ENT2
87663 V41340 ADA BMiQ
97664 VORV20 S$3A
B7660 B27674 JMP ENTI

LOSE 10=27 BITS
vw7666 V43707 ADA ENTM}Q
P7667 160000 LDA 8,1
B767@ 014177 AND F1
07671 V71177 STA F}
07672 061452 LbA B377
67673 @27677 JMP ENT3+3
87674 04374w ENT3 ADA ENTM2
V7675 16006 LDA 6é,]
676786 931452 I0R B377
07677 210001 AND 1
V7700 878001 STA |
@771 961177 ENT2 L|DA Fi
87702 127651 JMP ENTIE,!
07723 B61177 ENTY LDA Fi
87704 0814354 AND BMIN
4775 @v6400 cL8
V7706 127650 JMP ENTIE,!]
W77@7 01335 ENTMI DEF BMI
W7714 Pui355 ENTM2 DEF BMI+16



T T T T T e e e e ———————— e

PAGE 6085 w61 FLOATING POINT ROUTINES

dB4En SINGLE ARGUMENT ARC TANGENT

3847w CALLING SEQUENCE,,

3848w DLD X OR EQUIVALENT , .
3649% JSB ATAN

JEBOw CALCULATES ARCTAN(X)

J851» RESULT IN RANGE =»P1l/2 TO Pl/s2 .
3852 ©7711 9B9vYe ATAN NOP '
3853 w7712 w71214 STA F7 SAVE ARGUMENT, X
38854 07713 975215 8T8 F7+}

3855 07714 voges) LDA 1} EXPONENT "TO A

3856 077315 mi11452 AND B377

9887 w7716 71341 8TA FT2 SAVE EXPONENT

3888 07717 w2082 SZA

9869 u7720 wvpuie SL.A ABS(X)>»1 %

3860 w7721 B27760 JMP ATN} NO

986§ w7722 163302 LDA FL1 GET ¢

9862 u7723 065303 LDB FLiet

9863 uv7724 LuSp6w ABS =~FDV UsisX

3864 07725 6ui2i4 DEF F7

3865 7726 ©7i216 ATNG STA F8 SAVE U

3866 ¥?2727 975217 STB F8+}

3887 w7730 1vS5064¢ ABS oFMP ue2

3868 773! puizZie DEF Fa8

3869 ©7732 115161 JSB PW2,1 DOUBLE 17

3879 87733 vonnvi DEC 1

3874 07734 1eS542w ABS =FSB 2rlr2e1

9872 ©7735 veidup DEF FL. ¢

3873 87736 115155 J8B CHB,1 EVALUATE CHEBY
3874 1©W7737 vwr772 DEF ATNG

3875 87740 1u5udw ABS w»FMP YEURCHEBY (2wUt2m1)
9876 ©¥774) 6ui216 DEF Fe&

3877 w7742 ¢7122u STA F9 SAVE Y

3878 07743 075221 8T8 Fo+}

3879 w7744 961311 LDA FT2 PICK UP EXPONENT
3688 087745 wazav2 SZA

9881 v7746 duRBRLY SLA ABS(X)>1 ?

9882 07747 v27763 JMP ATNS NO

083 07750 wd1214 LA F7 GET SIGN

3884 077531 @wv2020 8SA X<d ?

38886 07752 we27766 JMP ATNS

9886 V7753 w6123u L.DA FLPI2 GET Pl/2

OB87 07754 065231 LDB FLPI2+}

3886 w7755 1wduge ABS »~FSB ANSaPl/2ey

3889 w7756 V11220 DEF F9

3696 w7797 127711 JMP ATAN, ] .
891w

3882 w7760 061214 ATNL DA F7 UeX

9893 07761 V65215 LDB F7+} .
9894 07762 w2726 JMP ATNG

JB9S»

3896 07763 w6i22u  ATNS LDA F9 ANSay

3897 07764 065224 LDB F9+}

3898 067765 1277144 JMP ATAN,I

3898w

3960 07766 P6I232 ATNI LDA FLMP2 GET »PI/2
3P0Y w7767 005233 LDB FLMP2+}i



PAGE

9882
3903
3904w
39006
3908
3987
3948

wes7 woy

87770
w7774

7772
ieano
10006
16014

02775%
1277141

106671
040033
122573
27@320

ATNC

JMP
JMP

DEC
DEC
DEC
DEC

FLOATING POINT ROUTINES

ATNle3 ANSawP]l/2eY
ATAN, I )

®] 3 33034E=8,8,64888E~8,=56,99186E~8
3,821037E»6,»2,6215196E=5,1,8574297E=4
=1,381195004E=3,,01113584206,~,105892004"
14762747174,0



PAGE

910w
J9iLn
9912w
3913w
d9i4n
39§56
3916w
3917w
3918
3919
3920
3921
3922
3923l
J924
3926
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935
3936
3937
3938
3939
3940
3943
3942
3943
3944n
3945
3946
3947
3948
3949
d9580
3951
3962
3959
3954
3855
3956
3987
9958

bus8 woy

FLOATING POINT ROUTINES

2 ARGUMENT ARC TANGENT
CALLING SEGUENCE,,
DLD X OR EQUIVALENT

JSB ATAN2

DEF v
CALCULATES ARCTAN(X/Y)
RESULT IN RANGE =PI
BENNETT, 74 JuULY 22

iv017
lve2o
{0024
{022
10023
10024
10025
10026
ioo27
10030
1003}
10032
19033
10034
10035
10036
10037
13940
lvp4al
10042
10843
10044
o048

10046
10047

1vasde
10051
10032
10053

10054
100585
10056
10057
10060
10264
l1ou62
10063
10064

200000
w7432
162017
2360a17
871313
161313
@a2e03
V26054
P61312
105060
101313
115152
271314
161313
Qu2u2}
026046
063312
Po2u2e
vw26a50
061314
105000
001234
126037

061314
126017

P61d14
10502¢
01234
126017

061312
vA2020
n26v62
061230
065231
126017
p61232
265233
126017

ATANZ

ATNZX

ATN21]

ATN2@G

NOP
STA
LDA
182
STA
LDA

824,

JMP
LOA
ABS

DEF
JS88
STA

LOA

8SA,

JMP
LDA
SSA
JMP
LDA
ABS
DEF
JMP

LDA
JMP

LDA
ABS
DEF
JMP

LDA
§8A
JMP
LDA
Lo8
JMP
LDA
LDB
JMP

To PI

FT3 SAVE SIGN OF X
ATAN2,I GET POINTER TO Y

ATAN2 STEP RETURN

FT4 SET POINTER TO Y
FT4,1 GET SIGN OF Y

RSS

ATN20 Y IS 2ERO

FT3 RESTORE HI X

mFDY X/Y

FT4,1

ATN, I TAKE § ARG ARCTAN
FT5 SAVE H]I OF RESULT
FT4,1 GET SIGN OF Y AGAIN
RSS TEST SIGN OF Y
ATN2YX Y ¢VE} ALL DONE

FT3 Y =VE? GET SIGN OF X
ATN2} X =VE

FTS X *VEj ANSaRES+PI
=fF AD

FLPI

ATAN2,I

FT78 RESTORE HI) ANSE=RES
ATAN2,1

FTS X =VE} ANSaRES=P]
wFS§B

FI.PI

ATAN2,I

FT3 Ys@p GET SIGN OF X
k4 X »VE '
FLLP12 X+VEp) RESaPl/2
FlLPI2+}

ATANZ2,1

FLLMP2 X=VE} RESs=wpl/2
FLMP2+1
ATAN2,1
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PAGE 0499 #9801 FLOATING PDINT ROUTINES

3860» EXPONENTIAL

3961 n CA.LING SEQUENCE,,

I962% OLD X OR EQUIVALENT

3963¢ J88 EXP

3964% JMP ERROR OVERFLOW EXIT

J965» CALCULATES EXP(X)§ RESULT FLOATING POINT

3966w MODIFIED FROM HP VERSION BY BENNETT, 74 JuLY 22
9967 10465 wWaORBD EXP NOP

9968 19866 {404y ABS =FMP SCALE BY LOG E (BASE 2)
4969 10867 n@1240 DEF FLG2E

34978 10070 071204 3TA F3

9871 14071 ®75205 8T8 Fae+}

4972 10872 115142 J8B8 ENTP,1 MUST USE BENNETT VERSION
3973 10073 W71206 8TA F4 F4=ENTIER(F2)

3974 1v074 875207 578 F4a+}

397% 10375 115134 J3B IFX,I MUST USE BENNETT VERSION
S876 0076 8721566 STA EXPI

9977 1u@d77 041330 ADA DHM124 TEST MAGNITUDE

3978 101ve 202021 88A,R88 »124 ?

3979 101041 126065 JMP EXP, I TOO0 BIGF ERROR EXIT
3980 10102 P41450 ADA D244 <=»120 ?

S88f 10103 PO2020 S84A

998N 1uivd 026161 JMP EXPw SMALL? ANS =@

9983 10103 Q61204 LDA F3 PICK UP SCALED ARGUMENT
3984 10106 DB5205 LDB F3+}

9985 (0107 j05020 ABS =FSH FRACTIONAL PART
3986 19110 V01206 DEF F4

9987 1v111 ©71204 STA F3 SAVE IV

3988 10112 875205 STB Fa+1

39989 108113 145040 ABS =FMpP SGUARE IT

3996 19114 AUi204 DEF F3

4991 14115 m7i210 STA F5 SAVE SQUARE

4992 103116 w7521y STB FS+)

3993 10117 1BS0wve ABS =FAD

9994 10120 Vinib64 DEF EXPA

9983 Jvi2l @7i2v6 8TA F4

9896 1w122 @75207 STB Fa+y FAaaF3t2+A

9997 10123 062166 LDA EXPB

3998 10124 V66167 LOB EXPB+}

9899 10125 105064 ABS =FDV

4000 10126 6GRI206 DEF F4

4001 10427 u71206 STA F4

4002 10130 07%207 8T FA+} Fa=B/F4

4003 10131 062170 LDA EXPC :

4604 1uid2 V866171 LDB EXPC+}

408 19133 fuSu4n ABS =FMP

4vY6 10134 V01210 DEF F3

4007 10135 185000 ABS =FAD

4006 10136 01@172 DEF EXPD

4909 10137 105020 ABS =~FSB

401¢ 10140 ©01204 DEF F3

4011 10141 105020 ABS =FSB

4012 10142 DV1206 DEF F4

4013 10143 B71206 STA Fa

4014 1ui44 075207 STB Favl FaoeF3+D+CaF312=F4

4018 10145 061204 LDA F3



PAGE 0100 #oi

4016 10146
4017 10147
4218 10150
4019 10154
4820 10152
4921 10153
4022 10154
4p23 101585
4p24 10156
4p25 10157
4p26 10160
4927

4026 10161
429 10162
4930 10163
4p31w

4932 103164
4033 10166
4834 10170
4p35 10172

P65205
1050860
0y1206
105000
eni1224
036156
duvonee
115161
PURVVeG
36065
126065

0a2400
ve6400
026157

053552
046477
043372
847643

EXPI

EXP@

EXPA
ExPb
EXPC
EXPD

LDB
ABS
DEF
ABS
DEF
182
NGP
JS8
NOP
152
JMP

CLA
CLB
JMP

DEC
DEC
DEC
DEC

FLOATING POINT ROUTINES

F3+}

oFDYVY

F4

wFAD

FlLoS

EXP1

PW2,1

EXP STEP PAST ERROR EXIY

EXPs} ANS= (0 ,5+F3/F4)»211
ANS=@

EXPI+t

87,417497202

617 ,9722698

003465735903

9,95459578214
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PAGE 41831 801 FLOATING POINT ROUTINES

4037 % LOGARITHM

4038 CALLING SEQGUENCE,,

40394 DLD X DR EQUIVALENT

4840 % JSB ALLOG

4041w JMP ERROR »YE OR ¥ ARG

442w CALCULATES NATURAL LOG OF X

4043 14174 Boguwnn  ALOG NOP

4044 19173 w71204 8STA F3

4048 10176 Wi6720 JSB ZFLUN

4948 108177 075205 $TH F3+y F33MANT (X)

4047 V200 105120 ABS »FLT FASEXP(X)

4948, 1820 B71206 STA F4

4049 10202 O75247 ST F4+1

4950 10203 061204 LDa F3 GET HM]I OF X

4651 (w204 bu2naz SZ4

4982 16203 BV2N2Y §84 TEST S1IGN

4933 162006 1283174 JMP ALOG,I ERROR} =VE OR ZERO
4954 10207 V85205 LOB F3+} PICK UP REST OF MANT
40595 102450 145000 ABS =FAD ADD SQRT(,5)

4056 12211 D@1244 REF FLRTH

4057 19212 #7121 STA FS

4ud8 11213 A75214 STB F8+1 FS3MANT (X)+SORT (,5)
4999 10214 0D61204 LDA F3

4060 10215 BES2WS LOB F3+l

4961 1v216 1lwSuvan ABS =FSB MANT (X)=SQORT(,5)
4062 1v217 BV1244 DEF FLRTH

49063 10226 1uSaep ABS =FDv

4064 30221 BV1210 DEF F5

4965 12222 B731210 STA Fb

4068 10223 n75211 STB F5+1 (MANT=SQRT)/ (MANT+SGURT)
4067 10224 1485040 ABS =FMP SQUARED

4968 10225 nuizile DEF F5

469 110226 105420 ABS =FSB

4070 16227 Di@R56 DEF LOGC

4971 11238 1741204 STA F3

4072 1v23) ©v75209 S5TB Fa»1 F33F5+12«C

4873 10232 1¥62254 LDA LOGB

Ap74  1y23% V66255 LDB LOGB+1

4075 19234 LuS060 AbBS =FDvV

4070 LU23% BHule4 DEF F3

4@77 10236 1U5000 ABS =FAD

4078 10237 B1pasd? DEF I.OGA

4p79 19240 10504R ABS =FMP

4080 10241 201210 VEF F%

Ap8Y 1uR4e2 usvaw ABS =FSB

4062 10245 0B1224 DEF FlLa5

4083 1w244 115400 ABS =FAD

4084 102405 V0§2006 DEF Fa

4p85 10246 Lp504R ABS ~FMP ANSBLOG(2) # (EXP(X)w,5¢F52A=B/F3)
4086 10247 VV1242 DEF FLGE2 ‘
4087 1625P A36174 I18Z ALOG STEP PAST ERROR EXIT
4pBR 1vu25B1 126174 JMP ALOG,I

4B

4690 10252 V51260 |.OGA DEC 1,2920070987
4691 10254 125606 | 0GB DEC =2,6398577035
4092 19256 06501v | OGC DEC 1,6567626301



PAGE

4094w
4095w
4096w
4097 »
4098
4099
4100
4101
4102
4183
4104
4109
4106
4197
4108
4109
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4120
4121
41282
4123
4124
412%
4126
4127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140w
4144
4142
4143
4144
4145
4140
4147
4148w
4149

0inz2 #ol

SINE AND COSINE
CALLING SEQUENCE,.,
DLD X OR EQUIVALENT
JSB SIN

10260
10261
10262
10263
10264
10265
10266
18267
10270
10271
10272
10273
10274
§v275
10276
10277
10300
10301
10302
10303
19304
10305
18346
1vde7
10310
10311
10312
10313
10314
103198
10316
10317
10320
14321
10322
18323
16324
10325
10326
14327

000000
105040
0v1236
071214
v75215
165000
buldee
115161
177776
115142
1151614
buave2
115153
105000
01214
71214
875215
105020
vois02
vege2e
826313
61226
©ve65227
105020
bo1214
v71214
078215
061214
865215
fa5e40
nag214
115164
a0geal
106020
bu1de2
016610
P10336
148040
bni214
126260

COSINE
CALCULATES COS(X)®enSINE(X=P1/2)

10330
1633}
14332
10333
10334

14335

10336

Bocoan
185000
ong232
216260
§115183
126330

047605

OR JséB Cos
MODIFIED FROM HP VERSION, BENNETT, 74 JULY 3

SIN NOP
ABS
DEF
8TA
8T8
ABS
DEF
J88
DEC
JSB
J&B
DEC
Jss
ABS
DEF
8TA
878
ABS
DEF
S§8A
JMP
LDA
LDB8
ABS
DEF
STA
STB

SINI DA
LoB
ABS
DEF
JSB

=FMP
FLe/pP
F7
F7+}
=FAD
FlL1
PWe2,1
n2
ENTP, I
PuW2,lI
2
FCM, I
=FAD
F7

F7
F7+}
=F S8
FLl

SINY
FL2
FlLL2»{
=FSB
F7

F7
F7+1
F7
F7¢}
oFMP
F7
Pu2,1

DEC 1

ABS
DEF
JSB
DEF
ABS
DEF
JMP

cos NOP
ABS
DEF
JSB
J$B
JMP

SINC DEC 1,1B8496E~6,»1,365875E=4,9,118016E=3

=FSB
Fi.1
»CHEB
SINC
=FMpP
F7
SIN,1

»FAD
Fi,MP2
SIN
FCM,1
C0s,1!

FLOATING POINT ROUTINES

XsXw2/P1

BENNETT VERSION ONLY
X4

Xo4

XaXm4wENTIER((X*1)/4)

X<y ?
YES

X82e)

ANSsXaCHEBY (22X 12m1)

ADD =PI/2



PAGE 0103 #01 FLOATING POINT ROUTINES

4150 10344 133374 DEC =,2852615692,2,5525579248,0



PAGE

4182%
4153w
4154»
4185w
4156
4197
4156
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4178
4176
4177
4178
4179
4188
4181
4182
44183
4184
4189%
4186
4187
4188
4189
4190
419
4192
4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4200
4204
4205
4206
4207

ble4 HU}

SQUARE ROOT
CALLING SEQUENCE,,

DLD X OR EQUIVALENT
JSB SURT

“JMP ERROR

10351
10352
10353
10354
10355
10336
10357
10360
103614
10362
10363
10364
10365
10366
10367
10370
10371
10372
10373
19374
10376
10376
10377
10400
19401
1v402
104093
10404
10405
1v4426
10407
10410
10411
10412
10413
10414
10415
10416
1nay7
10420
1v42}
19422

10423
10424
10429
10426
10427
10438
10431

wABvoD
vo2ved
026421
do202n
126351
871204
075205
016720
20031
026423
041335
072420
p75205
361204
1u5040
0104409
105uve
010444
071200
078207
861204
065205
1560
Qw1206
1u5808¢
01206
11516}
1727777
471206
w752u7
061204
068205
105060
vu1206
108vew
ve1200
vw71206
075207
115161
200000
03635}
12635

072420
061205
u31452
271205
07¢901
061204
105040

=VE ARGUMENT
RESULT FLOATING POINT

SQRY

SQRT2

SGURTE

SGRT!

NOP

824,

JMP
SSA
JMP
STA
STB
J8B

RSS
SQRTE+}

SQRT,]
F3
Fd+l
«FLUN

SLA;ARS

JMP
ADA
STA
8T8
LDA
ABS
DEF
ABS
DEF
8TaA
STB
LOA
LDB
ABS
DEF
ABS
DEF
J§8
DEC
S$TA
8T8
LDA
LDB
ABS
DEF
ABS
DEF
8TA
8T8
JSB
NQP
182
JMP

8TA
LDA
I0R
STA
8$TA
LDA

 ABS

SQRTY
BMi
SURTE
Fa+}
F3

oF MP
SURTB
»FAD
SQRTD
F4
Fas}
F3
Fa*+y
=FDV
F4
»FAD
Fé4
Pu2,1
L} |

Fa4
Fa+}
Fd
F3+}1
»EFDV
F4 -
=FAD
Fq

Faq
Favy
Pw2, I

SaRY
SORT,1I

SQRTE
F3+1
B377
F3+1
|

F3
»FMP

FLOATING POINT ROUTINES

Xs0 ?
YES) ANSs=@
X<@ ?
ERROR EXIT
SAVE X

UNPACK EXP
000 ?
YES

ESEXPONENT /2wy
F3aMANT (X)

F4aDeBaF3

F4as (F4#F3/F4)/2
@ND ITERATION

STEP PAST ERROR EXIT
ANSB (FA«F3/FA4)w21E

ESEXPONENT/2
FORCE EXPONENT =i



PAGE

4208
4209
4210
4211
4212w
4213
4214
4219
4216

0108 #d}

10432
18433
10434
1v435

10436
10440
1v442
10444

210436
1e5vee
810442
026373

p70000
v4aSa0e
043524
h66000

SGRTA
SQRTYB
SGRYC
SGRTD

DEF
ABS
DEF
JNP

DEC
DEC
DEC
DEC

FLOATING POINT ROUTINES

SORTA
»FAD
SQRTC
SQRT2 F43CoANF3

875
578125
027863
0421878



PAGE

4218
4219w
4220
4223
4222
42232
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4236
4239
4249
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4287 »
4258
4259
4260

W106 #0801 FLOATING POINT ROUTINES

EXPONENTIATE} REAL TO REAL POWER

CALLING SEQUENCE,.,

JSB LRTOR

DEF BASE

DEF POWER

JMP ERROR NOTE CHANGE FROM WP

CALCULATES BASETPOWER

RESULT FLOATING POINT IN A B8
10446 000000 LHRTOR NOP

10447 162446 LDOA .RTOR,I GET POINTER TO BASE
18450 104200 oLD 6,1 PICK UP BASE

10452 071212 8TA F6 AND SAVE IT

10453 075213 STB FEe}

10454 036446 I8Z 4RTOR STEP TO POWER POINTER
10455 162446 LDA +RTOR,]I GET POINTER TO POWER
10456 036446 ISZ LRTOR STEP TO ERROR EXIT

10457 joe4200 DLD 9,1 PICK UP POWER

10461 071214 8TA F7 AND SAVE 1IT

10462 075215 ST8 F7+)

10463 0865212 LDB Fé GET SIGN OF BASE

10464 002003 SZA,RSS POWER=Q ?

10465 0268506 JMP RTOR@ YES

10466 006003 8ZB,RSS BASE=0Q 2

10467 026502 JMP RTOR}Q YES

10470 0631212 LDA F6 PICK UP BASE

10471 065213 LDB Fo+}

10472 0163174 JSB ALOG TAKE LOGARITHM

19473 126446 JMP 4RTOR,I ERROR} BASE =VE OR @
10474 105040 ABS =FMP MULTIPLY BY POWER

10478 001214 OEF F7

180476 016065 JSB EXP TAKE EXPONENTIAL

10477 126446 JMP oRTOR,1 ERROR) EXPONENTIAL OVERFLOW
10500 036446 RTORX ISZ ,RTOR STEP TO COMPLETION RETURN
10501 126446 JMP oRTOR,1 ANSSEXP(POWER®ALOG(BASE))
10502 w2020 RTORL SSA POWER =VE ?

10503 126446 JMP +RTOR,I ERROR} ZERO TO =~VE POWER
10504 002400 CLA ANSap

10508 026500 JMP RTORX

10506 261302 RTOR® LDA FL1 ANSs|

19507 V635303 LDB FlL1+}

180510 026%00 JMP RTORX



PAGE

4262w
4263 %
4264
4265w
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4291
4292
4299
4294
4298
4296
4297
4298
4299
4300
4301
4302w
4303
43v4
4389
4306
4307
4308»
4309
4310
4311
4312
4313»
4314
4315
4316
4317 »

W107 #61 FLOATING POINT ROUTINES

EXPONENTIATE] REAL TO INTEGER POWER
CALLING SEQUENCE,,
JSB GRTOI
DEF BASE (FLOATING)
DEF POWER (INTEGER)
JMP ERROR ERROR EXIT
14511 00000V LRTOI NOP

180512 162514 LDA 4RTOI,I GET PTR TO BASE
18513 164200 bLD ©,1 PICK UP BASE

10515 071204 8TA F3 SAVE 1T

10516 ©75205 STB F3+}

10517 036511 ISZ LRTOI STEP PTR T0O POWER
10520 166%11 LDB 4RTOUI,I GET PTR

10521 16400} LoB 1,I GET POWER

10522 p36Y1} IS8Z 4RTO! STEP TO EXIT

10523 o0600Y SZB,RSS PONER=Q ?

10524 026565 JMP RTO]Q@ YES

10523 vo2003 SZA/RSS BASEmD ?

10526 026561 JMP RTOI1 YES

1v527 061302 LDA Fi1 GET 1,0

10538 0871206 STA F4 AND SET IN F4
10531 v61303 : LDA FL1+}

10532 ©712@7 STA F4vy

14533 075310 STB FT1 SAVE SIGN OF POWER
10534 ves6o2n 888 TAKE MODULUS

10535 vv7@04 CMB, INB

10536 ¥75311 STB F12 SAVE MOD (POWER)
12537 065311 RTOI2 LDB FT2

10540 204031 SLB,BRS TEST LSB AND HALVE
14541 v26570 JMP RTOI3 LSB WAS 17 GO MULTIPLY
18542 075311 8T8 FT2

10843 wn6uvw2 RTOI6 SZB TEST POWER=@ (=2DONE)
180544 p26601 JMP RTDI4 NO

10545 v61310 LDA FTY TEST SIGN OF POWER
10546 wu2uv20 S8A

10547 V265654 JMP RTOIS »VE} ANSS1/F4
12550 w61206 LDA Fa +VE} ANS®F4

10551 we65207 LDB F4e+1

10552 036511 RTOIX IS2 ,RTOI STEP PAST ERROR EXIT
10353 126511 JMP #RTOI,I

10554 0631302 RTOIS LDA FLI PICK UP 1,@

10555 065303 LOB FLi+}

18556 148u60 ABS =FDV ANSs)/Fa

10557 obovi1206 DEF F4

18560 926552 JMP RTOIX

10361 va6v2e RTOI1 SSB POWER<® ?

10562 126511 JMP #RTOI,1 ERROR} @ TO =VE POWER
10563 dub4owp cLB

186564 026552 \ JMP RTOIX ANS30

16565 061302 RTOIV LDA FL!

10566 265303 LDB FLi+}

10567 026552 JMP RTOIX ANS=]
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4318
4319
4320
4323
4322
4323
4324
4328
4326
4327w
4328
4329
4330
4331
4332
4333
4334

0108 #o}

10570
10571
10572
10573
14574
10575
10576
10577
10600

ie6o}
Y111
10603
10604
10605
10606
je6u7

0753114
061204
065205
105040
du1206
971206
075207
065314
026543

v61204
865208
108940
Pe1204
73204
875205
026537

RTOI3

RTOI4

8T8
LDA
LoB
ABS
DEF
§TA
8T8
LDB
JMP

LDA
LOB
ABS
DEF
STA
8T8
JMP

FLOATING PUINT ROUTINES

FT2 SAVE POWER

F3

Fae)

»FMP

Fa4

Fa

Fa+} FasF4wBASE
FT2 RESTORE POWER
RTOIS

Fd

F3+}

=FMP

F3

Fd

Fi+} BASEsBASE?2
RTOIZ2



PAGE 0109 #@1 FLOATING POINT ROUTINES

4336w EVALUATE CHEBYCHEV POLYNOMIAL
4337 % CALLING SEQUENCE,,
4338 DLD X OR EQUIVALENT
4339 JSB ,CHEB
4340 DEF C TABLE OF COEFFS
4341w INTEGER ZERQ TERMINATES TABLE
4342 1v610 QvoVYe +CHEB NOP
4343 10611 115161 JSB PH2,1
4344 10612 QGuovel DEC |}
4345 10613 871204 $TA F3
4346 1v614 075205 878 Farl Fla2aX
4347 10615 162610 LOA oCHEB,I GET POINTER TO COEFFS
4348 10616 071310 STA FT}
4349 106317 104200 PLD FTi,1 GEY 1ST COEFF
43350 10621 V71206 STA F4
4351 10622 v75207 STB Fa+l F4aC (N)
4352 10623 VY2400 CLA
4353 19624 V741210 8TA F§5
4354 10625 07121} STA F5+) F580
4355 10626 035310 CHEBY IS7 FT1
4356 10627 Q35310 ISZ FT1 NzNei
4337 (V630 1613186 LDA FTL1,1 GET SIGN OF NEXT COEFF
4358 10631 202003 SZA,RSS C(N)sp 2
4359 10632 026654 JMP CHEB2 @ FLAGS END
4360 10633 61210 LDA F5
4361 10634 V65211 L.DB Fb+1
4362 10635 ©71212° STA Fb
4363 19636 275213 STB F6+} F6aF$5
. A364 10637 B61206 LDA F4
4368 1u64v V65207 LDB Fa+}
4366 10641 071210 STA F5
4367 10642 V75211 ST Fo5+) FS5aF4
4368 14643 105040 ABS =FMP
4369 11644 VV1204 DEF F3
4370 106645 jubezn ABS =F8B
4371 10646 Ru1212 DEF F6
4372 10647 105000 ABS =FAD
4373 10650 101310 DEF FT1,1
4374 19651 071206 STA F4
4375 1v652 V75207 8T8 Fa+i FA3C(N)=F6+F5%x2aX
4376 1v653 V26626 JMP CHEBY
4377 %
4378 10654 V61206 CHEB2 LDA Fd
4379 10655 0652087 LDB Fa+}
4380 19656 {pSu2¢ ABS ~FS8
4381 10657 pR1212 DEF F&
4382 1066V 115161 J8B Pw2,1
4383 10661 177777 DEC =i
4384 10662 PI661DR ISZ .CHEB STEP TO EXIT

4385 10663 126610 JMP +CHEB,I ANS=(F4=«F6)/2



PAGE 0118 #01}

FLOATING POINT ROUTINES

4367 EVALUATE POLYNOMIAL

4388w CALLING SEQUENCE,.

4389% OLD X OR EQUIVALENT

4390 JSB LPOLY

4394 » DEC N NO OF COEFFS

4392» OEF C TABLE OF COEFFS

4393 COEFFICIENTS STORED WITH HIGHEST POWER FIRST
4394n RESULT IS CLaXP(N=1)#,,4,*CN

4396w BENNETT, 74 JUuLY 24

4396 10664 6APVRY LPOLY NOP

4397 10665 ¥71204 STA F3 SAVE X

4398 10666 275205 STB F3+y

4399 10667 162664 LDA (POLY,] GET N

4400 10670 ROdeR4 CMA, INA NEGATE

4401 10671 071340 STA FT§ SET COUNT

4492 10672 B3I6664 I18Z LPOLY STEP PTR TO TABLE
4403 18673 162664 LDA 4POLY,I GET PTR

4404 10674 036664 ISZ 4POLY STEP PTR TO EXIT
4495 10675 ©7134) STA FT2 SET PTR TO TABLE
4406 10676 961310 LDA FT} CHECK N

4407 10677 002021 $8A,RSS »VE OR 2 7

4400 10700 026715 JMP POLY® SILLY!

4409 10791 104200 DLD FT2,1 GET 1SY COEFF

4410 10703 035310 POLYY ISZ FTY COUNT COEFFICIENTS
4431 107p4 00200} RSS

4432 10705 126664 JMP LPOLY,I DONE

4413 10706 835311 ISZ F12 STEP TO NEXT COEFF
4414 10787 B3IBI1L ISZ F12

4415 10710 1vB040 ABS =FMP MULTIPLY BY X

4436 10713y 001204 DEF FJ

4417 14712 145009 ABS =FAD ADD NEXT COEFFICIENT
4418 10713 101311 DEF FT2,1

4419 19714 226703 JMP POLYH

4420

4421 10715 vv2429 POLYQ CLA NO COEFFICIENTS,a,
4422 14716 006400 CLB OR EVEN FEWER}
4423 10717 126664 JMP LPOLY,! ANSs=Q
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4425w
4426
4427 »
4428
4429«
4430
4431
4432
4433
4434
4435
4436
4437
4438

0111 #0601 FLOATING POINT ROUTINES

UNPACK 2ND WORD OF FLOATING POINY NUHBER
CALLING SEQUENCE,
OR EGUIVALENT Es6,y DLD X

LD8 LO

JSB LFLUN

RETURNS WITH ASEXPONENT, B=LOW MANTISSA

10720 PeRRR0
lv72) véaural
10722 011482
14723 0a7000
10724 044000
10728 va7eve
19726 ©e0VII
10727 @331344
18730 126720

1 FLUN NOP
LDA 1
AND B377
cMB
ADB o
CMB
SLA/RAR
IOR BM248
JMP #FLUN,1I

TRANSFER LO TO A
MASK OFF EXPONENT BITS

SUBTRACT EXP BITS FROM p

POSITION TEST SIGN OF EXP
PUT IN EXTRA BITS IF wVE



PAGE

4440
4441w
4442
4443
4444
4445
4446
4447

0112 #0}

106731

11131
11132
11133
1114}
i1142

Roooow

venoow
Buange
¥41485
043015

*» NO ERRORSw

CMBUF BSS

TEXT QCT
oCcT
ASC
ocTY
BUFBG EQU
END

FLOATING POINT ROUTINES

128 COMMON USE BUFFER

0

@
6,C=0ONCAL,
43015

]

LEAD IN MESSAGE



PAGE

épu1
2003w
0004w
0000w
b006
T Y g
voes
ones
veto
vo1ls
oo12
0013
ool4
0015
on36
ve17
vois
vei19
0020
0921
0022
023
oo24
vo2d
voRe6
0a27
0o26
voze
vedo
0031
0032
2033
0034
0038
0036
2037
2ede
TR ]
vo40wn

bon2 #ol

ASMB, AL
STANDARD EXTENDED PRECISION VERSION

BASE PAGE} I/0 ETC

vhewv2

37677
vege2
voend
vave4d
ooped
LT
0voee7
oveio
o1l
vue12
00813
00014
bovys
ovn16
0ony7
oveca
00021
bove2
bve2d
vve24
vve2s
veez26
o027
UL LR
00031
B0B32
0033
wend4
0008335
00036
20037
voa4qow

102002
102003
102004
102005
114026
114627
102010
1020811
102012
114030
114031
114032
114033
114034
114035
114036
102022
102023
102024
102025
007287
087263
0e7267
087213
67171
007297
epB7075
0n44y}
0n727%
0paveo
vvRwvee

CORE
DMACH
DMACR

DMAL
DMA2
DISCD
pIscce
MTD
MTC
LINEP
HSR
PNCH
TTY
PLOT
DISPL

IT1J

ORG
SUP
EQU
HLT
HLT
HLT
HLT
Js8
Jsh
HLT
HLT
HL T
J8B
JsB
J58
J8B
J8B
JsB
JSB
HEL.T
HLT
HLT
HLT
DEF
DEF
DEF
DEF
OEF
DEF
DEF
DEF
DEF
NQP
NOP

ONwL INE CALCULATOR

28
376778

LAST WORD AVAILABLE

DMA CH 1
DMA CH 2
DISC; DOES NOT USE IR

MAG TAPE DATA
MAG TAPE CONTROL
LINEPRINTER

HS READER

H8 PUNCH
TELETYPE

PLOTTER

'SCOPE

/

DMA CH |}
OMA CH 2
MAGTAPE
LINEPRINTER
HS READER
HS PUNCH
TELETYPE
PLOTTER
'SCOPE



PAGE ©vBd so1

Vo422
V043
Vo44n
Vo4ddn
V046
6R47 %
Vo4dw
Vo490
vodow
11 3
oes2
053
2254
vess
B
0esd7
Gobs
059
vveée
Yoo}
veee
veo6d
V64
0065
ve6o
0067
vo6s
vo69
ve7e
ve714
wez2
vo7d
ve74
ve7s
ea76
w77
ve78
0e7e
0080
vess
vese
voed
o084
0085
voso
vo8?
'1'1.1]
o089
o090
Vo9l
0992
Vo9l
Pe94
0895
ve96
Qu97

ONe| INE CALCULATOR

BASIC PROGRAM TO READ COMMANDS ('START!),
STORE THEM ('INPTN') AND TO EXECUTE
BOTH DIRECT COMMANDS AND STORED

COMMANDS ACCESSED VIA

160!

CINEXTLY),

THE "TIDY UP"™ SECTION AFTER ADOING A LINE
TO THE STORED TEXT IS ALSO USED BY THE
YMODIFY' COMMAND, ENTERING AT 'MODX',

INTERNAL RESTARY ENTRY POINT

V110
vot1e
wei1y
vog12
00113
vo114
enits
00116
o117
vu120
voyey
vo122
VV123
ve124
Vo125
vwo126
w127
02130
00134
©ve132
Y133
Pe134
¥n135
60136
wv137
ve14¢
vo14}
ve142
w343
80144
Pou145
we146
vvi47
UL R
008151
vo152
Wo3d3
ve154
@155

veyse6
00157
Pa160
buisl
vet62
Va163
6o164

260675 START

070644
260701
070634
061516
118142
860700
bo1200
070633
070650
070643
115143
@515393
024116
051467
024123
115144
0251501
0200}
w4123
01440}
0606352
870634
214316
814277
Wy2001
224156
014544
243462
160644
na2aed
vw2411u
270644
b4a1472
w1200
070643
014401
024143

014413
vu2n2l
014220
664072
Bubvuv4a
vouL7@
170001

NEXTL

INPTN

ORG
LDA
STA
LDA
STA
LDA
JS8
LDA
RAL
STA
STA
8TA
JS8
CPA
JMP
CPA
JMP
J88
CPA
RSS
JMP
JSB
LDA
STa
JSB
J§8
RSS
JMP
J3B
DEF
LA

SZA,

JMP
STA
ADA
RAL
STA
J8B
JMP

J38B

S$8A,

J88B
LDB
INB
LOA
S§TA

1108
PROGS
PC
INBFE
PDL
852
PRC,1
INBF

TXIN
PAKST
TX0UT
ROC,1
8137
T ¥/
B12
LY}
PKC,1
815

wml
GETC
BOTTM™
PDL
SPNOR
SORT

INPTN
PUSHJ
PROC
PCy1
RSS
START
PC

B2

TXO0UT
GETC
NEXTL

GETLN
RSS
ERROR
BUFR

LNNO
1,1

POINT TO NULL
SET ENDeSTOP FOR INPU™

TYPE tw?
ON TELETYPE
SET INPUT TO 'COMIN!

BACK ARROW?
LOSE TEXT

LINE FEED?
IGNORE IT

PACK TO 'COMIN!

CARRIAGE RETURN?

GET NEXT
GET FIRST CH FROM 'COMIN'
SET UP POL

SKIP SPACES
QP/TERM

NUMBER] READ AND STORE
EXECUTE LINE

TEST IF PC SET

PC NOT SET OR END OF TEXT
SET PC TO NEXT LINE

CONTINUE EXECUTING IN SEQUENCE

NUMBER? STORE LINE
ONE LINE?

NO

PACK 7O TEXT BUFFER
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ve9e8
o099
w100
vio1l
0102
u109
0104
010d
8106
viu7
vi08
0109
0110
0111
0112
2113
0114
0118
0116
0137
0118
v119
0120

voo4 ko

ve16d
0166
vvie7
Rog70
puL71e
bwei17e
w173
0v174
001756
Vo176
vetL77
vez200
ee201
odzee
0203
vo2u4
00205
20206
vo2e7
ve2io
wnatl
wez212
o213

Bubvad
ou6200
074633
014316
va2vul
01449}
115144
vS1%01
w2001
V24172
115204
160647
170672
060672
170647
¥60633
vaoev1e
002004
070633
va1100
b70672
070671
024110

MODX

INB
RBL
8T8
JSB
RSS
J8B
JS8
CPA
RSS
Jmp
Jé8B
LDA
§TA
LDA
STA
LDA
SLA
INA
8TA
ARS
STA
8TA
JMP

ONeL INE CALCULATOR

TXIN
SPNOR

GETC
PKC,1
B15

L LY ]
DEL,1
LSTLN,I
BUFR,1
BUFR
LSTLN,I
TXIN

TXIN
BUFR

LASTV
START

UNTIL CR

MOVE PTR TO NEXT LINE
SET PTR TO THIS LINE

SET PTR TO AVAILABLE SPACE
ROUND UP ODD CHARACTER

ERASE VARIABLES



PAGE

0122w
0123»
0324w
0125
0126
e127
@126
0129
v13de
0131
0132
0133
0134
vidd
€136
0137
0138
0139
0140
014}
V342
0143
0144
0145
vido
0147
9148
0149
0150
0151
w152
0153
0154
2155
0156
0157
0158
0159
vi6e
016¢
vi62
0163
0164
V165
8166
0167
vi68
0169
2170
w7y
P17
V73
V174
P175%

00esS wol

ERROR AND RECOVERY ROUTINES,

ON=L INE CALCULATOR

s e b . et o e+ A St et e

RESTART ENTRY IS AT LUCATION FOLLOWING 'RECOV!,
ENTRY THERE WITH As@ GIVES A ZERO ERROR CODE,
dveden ERR2 NOP

go214
00215
20216
00217
vu220
0221
en222
80223
wu224
vaz22s
we226
w227
¥o23v
0ea231
VU232
©we233
©ve234
V235
80236
00237
V0240
vo241
00242
00243
00244
20248
B@246
ve247
P0259
"I'PL
va2s2
va2sd
vv2s4
w0259
V256
puas7
Vo260
00261
U262
60263
Po264d
0R265
vR266
w267
00270
002714
w272
0273
vu274
ve275%
80276

070276
P60214
024222
PLITL,
¥60220
041437
102100
065124
P¥6003
vR4224
103100
vo2vel
061564
070670
015032
061219
©70664
061113
071114
071115
002400
071125
192601
P¥2404
071124
061557
114664
061530
114664
060670
115145
034644
160644
002003
024266
@70670
061461
114664
061507
114664
115146
2n6409
060276
074276
Pn2082
116145
261501
114564
024110
CPLLLL)

EKROR

RECOV

ERRA

8TA
LDA
JMP
NOP
LDA
ADA
STF
LDB

ERRA
ERR2
"eJ

ERROR
M1

@
TTYSHW

82B,RSS

JHP
CLF
RSS
LDA
8TA
J§B
LDA
STA
LDA
STA
STA
CLA
STA
0TA

CLA,

8TA
LDA
JSB
LDA
Js8
LDA
Jsae
182
LDA

SZA,

JMP
STA
LDA
JS8
LDA
JSB
IS8
cLe
LDA
578
SZA
JS8
LDA
Jsy
JMP
NOP

L LY
@

8400
LNNO

TTRON
TTYPN
OUTCH
T16F@
TTBFI
TT8FO

TYYFL

|

INA
TTYSW
B20u
OUTCH, I
877
OUTCH, I
LNNO
PRO,I
PC

PCr1
RSS

L T ¥4
LNNO
Bive
QUTCH, I
Bao
QUTCH,1
PRL,1

ERRA
ERRA

PRO,1
815 .
OUTCH,
START

ERROR ROUTINE} PRINTS A
SAVE A TO PRINT LATER
AS WELL AS ERROR CODE
NORMAL ERROR ROUTINE}
PICK UP ERROR CODE
CORRECT FOR JsB

WAIT FOR O/P

SET ERROR CODE
SET TYY READER

AND TTY OUTPUT
RESET 0O/P BUFFER POINTERS

CLEAR INPUT
CLEAR SWITCH REGISTER

AND OQUTPUTY
PRINT BLANK

ERROR LOCATION

L4
SPACE
LINE NO

GET 'A', IF ANY
CLEAR 'aA!

DON'T PRINT IF ZERO



PAGE

0177
w178
07y
0380
0181
0182
0383
0184
031858
386
0187
viee
w188
0190
Uidiw
0192
Bi93n
0194w
0195
V196w
Vi97w
0196w
0199w
a200
w204
0202
0203
V204
0208
0206
0207w
v208w
0209
veia
021}
0212
v213
0214
0215»
0216w
0217«
b216w
8219
b2y
V221
0222
0223
8224
0225
0226
0227 »
0226w
0229
0230
0231
0232

0006 #B1 ON=LINE CALCULATOR
00277 ©0RGBAG SORT NOP

WedVe vop667 LDA CHAR
BOdUl VYuvRwves CLE,ERA
20302 940315 ADA SORTT
bO30Y 164000 LOB 2,1
VP304 202040 SEZ

YIS ves727 BLF)BLF
VO3u6 141035 ASR 13
Vo367 V01722 ALF ) RAL
Pvdl0 011586 AND B37 -
P31l Lu6u20 8§88

vad12 014220 J8B ERROR
BU313 044277 ADB SORT
¥e314 124001 JMP 1,1
TABLE

ODD/EVEN TO E
MAKE TABLE ADORESS
PICK UP ENTRY

POSITION IF 00D
3=B817 SIGNED TYPE TO B
S5=B8IT7 UNSIGNED = TO A

LEGAL?
NO
MAKE EXIT

CODE 1S B8»BITS PER ENTRY, MORE SIG 3 ARE !TYPE!

AND LESS SIG & ARE 'NUMBER', E,.G, 208 MEANS ILLEGAL, =9
43 MEANS NUMBER, ®3; 12 MEANS TERMINATOR =19

Vo313 Wu5720 SORTT DEF SORTSB
RUN NON=SIGNIFICANT SPACES

60316 P2000VAO SPNOR NOP

00317 V60667 LOA CHAR

08320 851507 CPA B4@

wa321 eon2u0l RSS

U322 124316

Vb323 V14401 JSB GETC

00324 024317 JMP SPNORe1

GET CHARACTER
IS IT SPACE ?

JMP SPNOR,I NO; ALL DONE

YES} GET NEXT ONE

'RETURN' COMMAND AND RECURSIVE SUBROUTINE

RETURN, 'POPJ!
00325 668675 RETRN LDA

00326 V70644 8TA
0327 164634 POP) DB
08330 034634 182
00331 124001 JMP

PROGO
PC
PDL,1
PDL
1,1

YRETURN'; SET END OF TEXY
IN PROGRAM COUNTER

RECURSIVE SR RETURN

GET RETURN FROM PDL

AND JUMP TO RETURN

COMPARE GROUP NUMBER IN A WITH THAT IN LNNO

18T EXIT IF DIFFEREN
2ND EXIT IF THE SAME

w0332 oeered TSTGP NOP
VU333 011447 AND
00334 B70001 8TA
00335 060670 LDA
VU336 011447 AND
82337 vS0001 CPA
VR340 V34332 182
00341 124332 JMP

CHECK CLOSING PARENT

60342 009000 PARTS NOP
Bo343 V600667 LPA
PB3I44 051515 CPA
V0345 00v20014 RSS

T

BM40Q

H

LNNO
BM4vo

1

TSTGP
T8TGP, I

HESIS

CHAR
BSY

MASK OFF GROUP PART OF A
SAVE GROUP

GET LNNO

MASK OFF GROUP

COMPARE GROUP NUMBERS
STEP EXIT IF THE SAME

PICK UP CHARACTER
COMPARE )
1] §



e W————— t————- — s < 4

0233
0234
0235
0236
0237w
0236w
0239
0240w
0241w
R242n
2243
0244
0245
ve46
0247
0248
w24y
P 4-1')
V4B
0252
02383
w254
025%
0256
V257
©v2%8
0259
n264a
v26y
Vw262
w2643
V264
02695
w266
0267w
0268
0269
w270
0271
v272
w273
0274
0275
0276
0g77
ba27es«
0279«
V28un
w28}
0282
w283
0284
0285
0286
0287
6286

VOV7 #@1 ON»LINE CALCULATOR

00346 014220 JSB ERROR NOJ ERROR
va347 034401 JSB GETC PASS OVER )
00350 124342 JMP PARTS,I EXIT

FIND A LINE IN TEXT
STEP EXIT IF FOUND
SET LSTLN TO LINE BEFORE
SET THSLN TO REQUIRED LINE OR ONE AFTER IF NOT FOUND
0e351 20000 FNDLN NOP

VedB2 060674 LDA TEXTO START AT BEGINNING OF TEXT
Vo353 B7a647 STA LSTLN

VU354 070645 STA THSLN

V8385 Pu2004 INA POINT TO LINE NUMBER
QU386 064670 L.DB LNNOD

00357 Buv7104 CMB,CLE,INB

VR3I60 L144u00 ADB 2,1

Q0363 dw6LVA3 $ZB,R8S

V362 V24373 JMP »e9 LINE FOUND

0A36I VY2040 SEZ

VYd64 024374 JMP %+8 PASSED IY

00365 V60645 LBA THSLN

vwe366 B70647 STA LSTLN

VU367 160645 LDA THSLN,I

Vo370 Qw2002 8ZA ZERD MARKS ENOD
w8378 024354 JMP FNDLN+3 TRY NEXT

00372 002001 RSS

¥Wad73 034351 I8Z FNDLN

Vu374 P6RL4AS LDA THSLN

w375 041472 ADA B2

wu3d76 21200 RAL POSITION POINTER
V0377 0708643 STA TXOQUT

w0400 124351 JMP FNDLN,Y

VY48l 00Bvee GETC NOP READ CH TO CHAR A
Vo4U2 060643 LDA TXOUuT

Wa40d voRwved CLE,ERA + PDSITION 8ET €
VU404 160v00 LDA 2,1 READ WORD

Vo405 0uv2uay SEZ,RSS

VO4ub vouy727 ALF ) ALF SHIFT M,8, HALF
V0407 V3464 187 Tx0our STEP POINTER
VY41 211556 AND B177

wga1l 070667 STA CHAR

U412 124401 JMP GETC,1

WB413 VAVVWOY GETLN NOP READ LINE NUMBER
Vo414 014316 JS8B SPNOR

WVa1S 014277 J88 SORT TEST 1ST CHARACTER
80416 Bo2uY1 RSS OP/TERM} EXPN
Vo417 B24447 JMP GETN NUMERIC

V0420 B14544 JSB PUSHJ GET LINE NO
V0421 VL4731 DEF EVAL

Vw422 115149 JSB FMP,I X100



PAGE 0008 #01

0289
vasy
wa9s
0292
0293
0294
0295
0296
ba97
0298
0299
8300
2301
8302
w303
0304
B3esS
0306
0397
8308
B30o»
8310
03114
n312
0313
0314
0315
2316
0317
0318
0319
0320
0321
8322
w323
0324
3323
0326
0327w
0328
0329
9330
0331
0332
0333
0334
V330
0336
0337
0338
2339
0340
2341
U342
0343
0344

V423
B0424
vo42d
00426
ve427
20430
Bn4dt
V433
Ve4dd
00438
0436
00437
0VV440
V044!
Bu442
60443
vv444

V0v44s
bB446

Vo447
vwu450
00451
Vn4d2
00483
bnasSa
Vuv455
Voas7
bv460
P0461
Q462
©¥e463
6u464
00465
B0466
Vo467
B4z

ona7y
beaz2
Bo473
w0474
00475
vv476
0waz7
PudSuv
bv501
ousp2
0u503
vulsed
wosSaS
Wu5a6
buS10
vesit
eps512

vo1217 DEF FLAC
vo1217 DEF FLAC
00313583 DEF FL1vO
115153 JSB INT,1I
waiay7 DEF FLAC
Vo640 cL8
1vo4ve DIv Di@e
001727 GETL2 ALF,ALF
B4Q001 ADA 18
07067 STA LNNO
22003 SZA,RS8S
024445 JMP GETAL
0614356 LDA BMIN
ae6v03 8ZB8,RS8
epv24auv CLA
70666 GETLX STA LGAFL
124413 JMP GETLN,I
Vv2404 GETAL CLA,INA
024443 JMP GETLX
016440 GETN CLB
074530 8T8 GETL
874531 STB GETG
051467 CPA B12
02450) JMP GETLL
270531 8TA GETG
i1eozue MPY Bl2
270532 STA GET10
14401 JSB GETC
@14277 JS8B SORT
024525 JMP GETLIL
LY 1T} RSS
014226 GETER JSB ERROR
0851467 CPA Bi12
024501 JMP GETLL
240532 ADA BGETi@
V70531 STA GETG
2 DIGITS READ} "," OR
14401 JSB GETC
e14277 J8B SORT
024525 JMP GETL1
oo2001 RSS
024464 JMP GETER
051467 CPA B2
0o20014 RSS
024464 JMP GETER
01441 GETLL JSB GETC
014277 JSB SORT
v24525 JMP GETL
051467 CPA B12
V24464 JMP GETER
lop200 MPY B12
@7p53@ STA GETL
214401 J&B GETC
014277 J8B SORT

ON=L INE CALCULATOR

CONVERY TO INTEGER
IN A

GROUP TO A
LINE 18 IN BJ POSITION A
TOTAL TO A
STORE
ZERO?
CLRY YRR
ONE LINE

OR GROUP

taLL?

NUMERIC LINE NUMBER
CLEAR LINE NUMBER
AND GROUP NUMBER
"," 18 LEGAL NUMERIC
GROUP ZERO
SAVE GROUP NO
X10
SAVE 18#GP ND
GET NEXT CH
TEST
OP/TERM} JUST A GROUP NO
NUMERIC
LINE NO FORMAT ERROR
ﬂ,"?
GO GET LINE PARY
ADD IN MORE SIG PART
SET GROUP NO
TERMINATOR NEXT
READ NEXT CH
TEST 1T
OP/TERM} JUST A GROUP NO
NUMERIC
ALPHABETIC) ERROR
NUMERIC MUST BE ","

3RO DIGIT? ERROR

GET 1ST CH OF LINE PART
TEST

OP/TERM; ALL OONE
NUMERIC) TEST ",

ALPH OR ","} ERROK

X10

SAVE LINE PART

GET NEXT

TEST

=



PAGE vwwe9 #41 ON=LINE CALCULATOR

V345 o513 V24525 JMP GETL1 OP/TERM; ALL DONE
0346 vu514 051467 CPA 812 NUMERIC; ®," ILLEGAL
V347 VU515 V24464 JMP GETER ALPH OR ","; ERROR
0348 Wu516 V40530 ADA GETL ADD UP LINE PART
0349 0517 w7053 STA GETL

3% Vw520 014401 JSB GETC 'MUSTY BE TERMINATOR
0351 wvv521 014277 JSB SORT TEST

D352 0es822 024525 JMP GETL1 OP/TERM; 0K

0353 V523 ¥24464 JMP GETER

V354 vu324 ¥24464 JMP GETER

V358 VU525 V64530 GETLY LDB GETL LINE PART TO 8

0356 w526 V60534 LDA GETG BROUP PART YO0 A

B357 0U527 024433 JMP GETL2 GO PUT TOGETHER
@356

Y369 V530 VvPWLe GETL NOP STORE FOR LINE PART
0360 00531 0vRERY GETG NOP STORE FOR GROUP PART
0361 00532 ovenn® GETIV® NOP STORE FOR GP M8 PART
0362x% PUSH DOWN LIST ROUTINES

0363 wWu533 GUeeee PUSHA NOP BASIC '"PUSH' ROUTINE
V364 0V534 vu7400 cce

V365 1VV53D V44634 ADB PODL

W366 QUBIB V74634 ST POL SET NEW POINTER

0367 0VB3I7 ©54671 CPB LASTV O'FLOW?

0368 VuB40 V14220 JSB ERROR POL O'FLOW

03689 w541 170001 STA 18,1 PUSH A TO POL

W37¢0 0BS542 Bu2400 CLA

0373 VY543 124533 JMP PUSHA,T

V372w

0373 00544 0VRBOO PUSHJ NOP ENTER REENTRANT CCDE
0374 00545 V60544 LDA PUSHJ

V375 VY846 dU2004 INA

0376 WV547 214533 JSB PLSHA PUSH RETURN

V377 0v55n 164544 LOB PUSHJ,1 .

V378 vuVS51 124901 JMP 1,1

0379w )

0360 0552 160000 LDA 9,1 CUPE WITH INDIRECT
0381 V@553 V24556 JMP %3

V382 wVv554 vveuRryw PUSHF NOP PUSH FLOATING POINT NUMBER
2383 PUSHES TWO OR THREE WORDS DEPENDING ON FP PRECISION
0384 00555 160554 LDA PUSHF,I PICK UP ADDRESS

V385 VU556 VL1275 RAL,CLE,SLA,ERA

0386 VY557 ©V24552 JMP PUSHF =2

V387 VU560 0VI4AH54 1SZ PUSHF STEP EXIT

0388 V565 064634 L.OB PDL UPDATE POINTER

0389 VY562 045425 ADB BMJ

V390 VU563 V74640 8T8 T4

0391 ©vO564 074634 8T8 PDL

0392 wV565 VYo7104 CmMB,CLE,INB ROOM?

0393 VU566 44671 ADB LASTY

B394 V0567 VV2v40p SE2

B39% 00570 0824540 JMP PUSMA+S5 USE PUSHA O'FLOW CODE
8396 00571 164000 LDB @,]

D397 V0872 174640 5T8 T4,1

0398 ve573 vw2una INA

0399 VY574 V3I4640 18Z T4

0400 ©0V575 164000 LOB &,I



PAGE V010 #e\)

840}
@402
0403
2404
0405
0406
0407w
04086
04029
véi0
vattg
va12
0413
0414
va1s
0416
0437
V418
@419
0420
0421
0422
0423
0424
vazd
vw426
vaz7e
V428
0429
vw4de
0431

08576
ves77
bu600e
UL LY B
voo6p2
vo6ad

00604
Vo605
w0606
va6wp7
00610
02611
va612
00613
bubi4
ve645
V6316
vu6y’7
00620
weé2l
V622
Yu62d
w624
Pu629
Vw626

veae6az
bU63IN
vu6d1]
R0632

174640
vv2004
034040
164v00
174640
124054

i60000
024610
vooeve
160606
001275
24604
0346006
164634
174000
034634
P020084
164634
174000
034634
0v2una
164634
174000
034634
124606

Vuvauew
160634
V340634
124627

POPF

POPA

ST8
INA
182
LOB
8T8
JMP

LDA
JMP
NOP
LDA

RAL,

JMP
I82
LDB
8TB
182
INA
L.0B
§T8
182
INA
Loe
sTe
181
JMP

NOP
LDA
182
JMP

ON=_ INE CALCULATOR

Ta,1

T4

2,1
T4,1
PUSHF,1

2,1
"3
POP FLOATING POINT NUMBER
POPF,1 PICK UP ADDRESS
CLE,SLA,ERA
POPF=2
POPF STEP EXIT
POL,I
8,1
PDL

PDL,1I
2,1
POL

POL,1
é,1
PDL
POPF , ]

POP ONE WORD
POL,I
PDL
POPA,I



PAGE vo11 w01

B43an
843%
0438
0437
v4ale
v439
V440
V441
V442
0443
0444
0445
0446
0447
8448
v449
vase
045y
0452
0asd
0454
v455
0456
©va4s7
0458
0459
V460
046}
0462
vwa6d
V464
0465
0466
va467
¥468
0468
vaze
047}
0472
0473

00633
w634
0635
vo636
0v637
w640
vu64y
09642
Vo643
v0644
wo64d
Vo646
vwo647
VY650
vue6sS!
Qe6352
VY653
0B654
vp655
0a656
vue6sH7
veeon
V661
buee62
00663
V664
Vo666
VU666
vn667
ve67v
vee671
w672
wv673
va674
675
vwee676
vwae677
we7eew
wu7e1l

POINTERS,

VBRLEAL
QvevLY
200000
bvRBde
G T
Qvovve
buovey
PvoBVY
woovee
Vg1356
buguew
dvevoo
beovve
duaevp
Quouwwp
w37677
HUe643
yoe4o01
vupaee
dvovae
duauvRo
uNPYen
QuduvBe
vvauee
gazya7
065621
Pu6n6e
Buenal
buedLd
Quovie
B12471
Bi247)
wig47
w12460
001356
vanved
Bulduwow
Bu7714
elpazae

TXIN
PDL
TY

T2

T3

T4

TS

T6
TXOUT
PC
THSLN
THSOP
LSTLN
PAKST
PTe
BOTTM
READP
GETCP
INPUT
LSTOP
EVFNM
ATSW
CNTR
ADD
INCH
QUTCH
FOUTP
LGAFL
CHAR
LNNO
LASTY
BUFR
ENDT
TEXT®
PROG®
FORM
FORMF
INBF
INBFE

— - S s e s s e, Wt e sttt i i

MISCELLANEOUS WORKING SPACE AND LINKS

WORKING REGISTERS ETC,

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
DEF
NOP
NOP
NOP
NOP
NOP
ABS
DEF
DEF
NOP
NOP
NOP
NOP
NOP
NOP
DEF
DEF
DEF
ocT
0cy
NOP
DEF
DEF
DEF
DEF
DEF
DEC
NOP
DEF
DEF

FlL@

CORE
READY
GETC

TTYR2
PRNTC
FOuTy

15

BUFBG
BUFBG6
BUFBG
TEXT
FLe

COMIN
COME=~1

PUSH DOWN LIST POINTER
GENERAL WORKING REGISTERS

TEXT POINTER FOR QOUTPUT FROM BUF

CHARACTER INPUT ROUTINE
CHARACTER OUTPUT ROUTINE
NUMBER PRINT=»OUT ROUTINE
oVESONE LINE; @=GROUP; elmALL

"FIXED® FORMAT FLAG



PAGE

V475w

0476
w477
v4a’8
vwaz9
0480
V481
V482
V483
V484
vw48b
8486
w487
vads
0489
0499
U491
B492 %
¥483
0494w
0490w
8496
Vas7
u498
v49y
U1 Y1)
0501
UEY V]
0583
w24
Y1)
a506
vhe7
"LY1 ]
vo29
vs10
Ws1iw
v512
8513
US14n
8515
8516
0817
0518
8519
us20
0521
0522
0523
0324
0525
0526
8527
0528
8529
0530

o12 #01 MISCELLANEOUS WORKING SPACE AND LINKS

FUNCTION NAMES

Un7v2 du2123 FABS OCT
Bu703 V46356 FSGN 0OCT
w704 V22724 FINT o0OCT
Vo705 023222 FITR OCT
bu706 210463 FDIS O0OCT
VA7087 Vud216 FATN OCT
Yo710 013420 FEXP OCT
Wu711 ©V3v747 FLOG OCT
BB712 ¥46456 FSIN OCT
V713 Vu6763 FCOS OCT
VU714 047064 FSQT 0OCT
vu715 U704 FAND OQCT
VA716 V22762 FIOR ocT
ve717 V68762 FXOR 0OCYT
VB720 VVP4S6 FIN ocT
Ww721 037264 FOUT O0OCTY

2123
46366
22724
23222
10463
3216
13420
308747
46456
6763
47064
2704
22762
66762
456
37264

SPACE FOR 9 SPECIAL FUNCTIONS

wWa722 voN00Y BSS

FUNCTION ENTRIES

VU733 VoS523¢ PABS DEF
08734 DOS3V2 PSGN DEF
U735 VY5232 PINT VEF
Wu736 V5337 PDIS DEF
bB737 005523 PATN DEF
VU740 Vv5236 PEXP DEF
Vo741 005241 PLOG DEF
BU742 0v5244 PSIN DEF
8743 005246 PCOS DEF
6744 005250 PSQT DEF
08745 V05253 PAND DEF
V@746 vw5273 PIOR DEF
wa747 Bw5276 PXOR DEF
VY758 VVH315 PIN DEF
VU751 V85326 POUT DEF
SPACE FOR 9 MORE
V752 veaeow B85S

MAGNETIC TAPE COMMAN

WB763 177774 BUNY 0OCT

7=TRACK CODES} 9=TRACK IN CO

Y2704 v6P203 BUFRI OCT
00765 100203 BUFRB OCT
VU766 2UG3VY BUFWI OCT
V0767 100301 BUFWB 0OCT
Wu77@ 100141 BUFWE OCT
0a77% P0012% BUFWG OCT
00772 Qved11 BUFRW OCT
08773 P00veS BUFSE OCT
bu774 000003 BUFSF OCT
va77% 100045 BUFFB OCT
Vo776 100843 BUFFF OCT
60777 00pee20 BUFET 0OCT
V1000 200R40 BUFST ocT
V1001 B0AV6M BUFSE 0OCT

XABS
XSGN
XINT
X018
ARTN
XEXP
XL0G
XSIN
XCos
XSQRT
XAND
XI10R
XXOR
XIN
XOuT

9

DS? CUDES AND WORKING SPACE
SELECTED UNIT) DEFAULLT @

»d

203
100203
3v}
100301
100141
124

i1

5

3
100645
100043
2y

40

6

MMENTS

23

READ BINARY

READ BCO

WRITE BINARY

WRITE BCD

WRITE END OF FILE
WRITE GAP

REWIND :

SPACE RECORD BACKWARD
SPACE RECORD FORWARD
SPACE FILE BACKWARD
SPACE FILE FORWARD
END OF TAPE -

START OF TAPE

START OR END



PAGE

V5831
0532
0533
0534
0533
0536
0537
D538«
0539
vd40
0544
0542
0543
0544
u545
0546
w547
0548
0548
05850
0551
0652
0853
0554w
b555w
0556
6957«
0958w
©¥8%59
v560
@561
2562
0563
V364w
0565w
V566»
v567
0568
U569
0570
0571«
0572
vd73
8574
©vs7%5
0876
v577
0578
0579
0580
4581
voHe2
0583
abs4
©v589%
0586

V13 #wo1

¥1002
010803
b10v4
01005
01046
vioe7
01010

@1011
01912
01913
01014
01015
01016
01017
010280
w1021
01022
01023
v1024
01025
01026
01027

viade

viode
01033
010834
01035
01036

w1037
01040
V1041
01042

SCALESH X

01043
01046
L1053
vwivsS2
uiod3d
861254
01055
Vw1856
wiad?
v196o
0vige6l
81962
¥i063
uineq
V1065

bupegeé
vanv26
@v2vov
boouinv
Pop4oY
va100
Poa120

bonvau
2vonae
0000020
vdovaY
Guoupo
LT T
vuenoo
Qvaveo
02720
venva
BVdLAY
Yuaooe
hudvoa
baovoe
vodu62

BUF TP
BUFEP
BUFRG
BUFRJ
BUFLC
BUFEF
BUFFT

BUPT
BUL
MTIN
MTINB
MTINL
MTINC
MTINT
MYERC
MTAB1
MTOP
MTOPB
MTOPL
MTOPC
MTOCH
MTAB2

PROCESSOR

LT

PCTEM

MISCELLANEOUS

ocy
ocr
ocT
ocT
oct
ocT
0cT

NOP
NOP
NOP
NOP
NOP
NOP
NOP

"NOP

DEF
NOP
NOP
NOP
NOP
NOP
DEF

WORKING SPACE AND LINKS

6 22 TIMING OR PARITY

26 62 EOT OR TIMING/PARITY
2v¢0 2080 REWINDING

lv 1o REJECT

400 1 L.OCAL

100 200 END OF FILE

120 249 END QF FILE OR TAPE
MTAB

MTB2

WORKING SPACE

DEC

B

SET TTY READER INPUT

00veo
107715
061206
870663
125032

TTRON

NOP
CLC
LDA
STA
JMP

HSR,C ABORT POSSIBLE HSR
TTYRR SET TTY READ ROUTINE
INCH FOR CHARACTER INPUT
TTRON, !

STORE, CONSTANTS ETC FOR PLOTTER ROUTINE
BUFFER

Pu4423
0V4423
004461
004423

0620020
w6200
037777
Vevenl
Qupvee
240000
V40000
01000u
dveveu
Poavon
Prevel
LT
boovoe
Buavev
ovrvoe

PLI
PLO
PL1
PLO

DEF
DEF
DEF
DEF

PLBUF INPUT POINTER
PLBUF START

PLEND END

PLBUF OUTPUT POINTER

2#INCREMENTS/INCH, Y B4INCREMENTS/INCH

PLXS
PLYS
PLMSY
PLSW
PLFL1
PLINY
PLX
PLY
PLNX
PLNY
PLPEN
PLDX
PLDY
Pi.My
PLMAJ

DEX
DEX
ocT
ocT
NOP
NOP
0CcY
ocT
NOP
NOP
DEC
NQP
NOP
NOP
NOP

200,

8uvo,

37777 MASK FOR Y
i 2=8USY

1ST YIME FLAG

Y INPUT DATA
460¥¥  DESTINATION
18000

START

1 PEN POSITION} 1s=up
LINE LENGTHS

DIRECTION/COUNT
MAJOR MOTION COMMAND



PAGE

0587
o588
2589
0598
v591
0592
v593
Us94w
V595w
0596
0897
w598
vw599
w600
U 1.1}
v602
0603
0624w
0605
0606
véo7
LY
b60Yw
0610
Vol
u612
2613
w614
0615
0616
w617
w618
vu619
0624
0621
9622
0623
0624
Vw625
0626
w627
0628
Ve29%
w6
B634

we14 801

61066
01067
bie7o
viezi
wiv72
vie73
w1074

wie76
B1a77
vite2
1103
1104
03105
21106
21107

21110
01111

w1112
1113
vii14
01116
31116
01147
w1120
w1121}
03122
1123
ni1124
21125
v1126
vit1a?
w1130
w1131
01132
1133

w1134
011395

vnavew
PV4461
084463
004465
Pueeodw
2vovoe
booean

PLCOM
PLT1
PLT2
PLT3
PLT
PLEC
PLAB

NOP
DEF
DEF
DEF
NOP
NOP
DEC

MISCELLANEOUS WORKING SPACE AND LINKS

COMBINED MOTION COMMAND
PLTB1 MOTION TABLE PTRS

PLTB2
PLTB3
PLOT COUNT
STORE FORE €,0
H.El A'B

OUTPUT PRINT ROUTINE

VA ]
o0eeay
dveean
2e00ed
U]
0v0ouRo
vovuav
290000

FOUFHM
FOTEM
Fouo

FOUFC
FOUOP
FOUSG
FOUsSc
FOURN

NOP
DEX
NOP
NOP
NOP
NOP
NOP
NOP

CURRENT FORMAT
9 WORKING SPACE

ARGUMENT SEARCH ROUTINE

boouoe
Pvovee

170
buenaw
0A3673
203673
Bu3673
@v4003d
e7147
0n7azs
1daves
140000
170v0d
oneuoe
vaovee
Quevae
vadvel
booeal
avpavl
PYBLELR
VR

011644
177600

GTL
SuBs

NOP
NOP

ROUTINES

ITTA

TTBF®
TTBF1I
TTBFO
TTBF 1
ITTIN
ITTON
TTOP

TTIPS
TTIP

TTYSW
TTYFL
HSRFL,
PNCHF
LPBS

DISFL
OFLAG
BUFLG

CMCOR

NOP
DEF
DEF
DEF
DEF
DEF
DEF
0cT
0cY
ocr
NOP
NOP
NOP
acr
0cT
ocT
NOP
NOP

DEF
DEC

SPARE LENGTH

TTBUF

TYBUF

TTBUF

TTEND

TTYR]

ITT70

1300eee

140000

170000
TTY QUTPUT BUSY FLAG
TTY INPUT BUSY FLAG

1 @ = 18ysy!?

1

i DISPLAY ERASING FLAG
DUNE FLAG

CHBUF PTR TO COMMON BUFFEK
128 LENGTH OF COMMON BUFFER

§



PAGE ¢9¥15 #0801 MISCELLANEQUS WURKING SPACE AND LINKS

0633+ ROUTINE ENMTRIES .

0634 01136 V10076 FAD DEF oXADD FLOATING POINT ADD

0633 01137 v1007) FSB DEF ,XSuB FLOATING POINT SUBTRACT
8636 01140 210326 FMP DEF oXMPY FLOATING POINT MULTIPLY
637 w114}l V10620 FDV DEF +XD]vV FLOATING POINT DIVIDE
0638 ©1142 005621 PRC DEF PRNTC PRINT A CHARACTER

V639 01143 V5641 ROC DEF READC READ A CHARACTER

v64e 01144 Vv6220 PKC DEF PAtKkC PACK CHARACTER TO TEXT
0643 ©1145 005604 PRO DEF PRNTO PRINT OCTAL

0642 01146 205540 PRL DEF PRNTL PRINT LINE NUMBER

0643 01147 PV6433 FNP DEF FINPT READ IN A NUMBER

0644 01150 205553 PRN DEF PRNT PRINT DECIMAL 2 DIGITS
0645 01151 Pe5560 PRD DEF PRNTN PRINT DECIMAL,4 DIGITS
0646 01152 Qw6662 GTI DEF GET} READ 1ST LETYER, LOSE REST
0647 91153 011001 INT DEF 4DINT CONVERT TO INTEGER

0648 01154 0a7123 TT4 DEF TTYR1 READ TTY SILENTLY

V649 @1155 Q02215 BSL DEF BUSEL SELECT MT UNIT

0654 01156 012366 DTI DEF .DTO1 EXPONENTIATE FP TO INT PWR
V631 V1157 @12327 DD DEF +DTOD FP TO FP POWER

0652 01169 011326 ABS DEF ,DABS ABSOLUTE VALUE (MODULUS)
0653 V1164 ©VA7335 ENT DEF ENTIX ENTIER ROUTINE

0604 1162 011335 EXP DEF DEXP EXPONENTIAL

V685 01163 011473 L0G DEF DLOG LOGARITHM

V656 V1164 V12044 SIN DEF DSIN SINE

v6S8?7 1©1165 wi2202 COS DEF DCOS COSINE

v658 01166 012211 - SQT DEF DSQGRT SQUARE ROOT

0659 01167 Aw7L46 TTO DEF TTOUT TELETYPE OUTPUT

V660 01170 VY7661 ATN2 DEF DATN2 22ARG ARC TANGENT

V661 01171 0@7423 ATN DEF DATAN ARC TANGENT

6662 w1172 ©11107 DCM DEF ,,0CM FP COMPLEMENT

Y663 V1173 ©12447 FLN DEF oFLUN UNPACK EXP

6664 ¥1174 PVW7301 DFR DEF oDFER TRANSFER

V665 ©1175 0V@7310 XFR DEF oXFER

W666 ©1176 011943 DBL DEF ,IDBL INTEGER TO FP

w667 U1177 ‘012440 PAD DEF +PCAD SINGLE PARAMETER XFER
0668 ©1200 V11170 PAK DEF ,XPAK PACK (NORMALISE)

U669 V1201 002615 BUW DEF BUWT MAG TAPE WAIT TILL DONE
6670 ©1202 0A2550 BUD DEF BuDma MAG TAPE SET UP DMA
0671 ©¥1203 @P2564 BUG DEF BUGD MAG TAPE GO

0672 ©1204 v03233 DEL DEF DELET DELETE ROUTINE

673 ©31205 007153 HSRDPR DEF HMSRIN H1GH SPEED READER

V674 v1206 BV7127 TTYRR DEF TTYR2 TTY READ WITH ECHO

96756 01207 VWe7176 HSPCH DEF HPNCH HIGH SPEED PUNCH

6676 01210 ©A5621 TTYPN DEF PRNTC TTY PUNCH

U677 01211 VY2627 MTINP DEF MTINR CHARACTER INPUT FROM MT
U678 ©1212 VY2760 MTOPP DEF MTOPR CHARACTER OuTPUT TO MY
0679 :

0680w LINKS

0681 11213 Vw3461 PRI DEF PRCSS

WeB2 V1214 V3462 PR DEF PROC

0683 ©1215 PVIII6 COX DEF COEND

V684 V1216 VU516 EFX DEF EVFNX



PAGE

vwea6™
0687
vsse
0689
0699
0691
®692
0693
0694
0685
0696
0697
1.3
ve9o
@70a
w701
w702
“703
2704
0705
v706
0707«
0706
07009
0710
e711
w712
0713
v714
@718
0716
U717 »
B718w
8719
8729
w7214
vr722
0723
@724
w725
8726
w727
8728
8729
B730%
#7314
0732
0733
v734
8735
0736
0737
B738
0739
B740
W741x

We16 #81 MISCELLANEOUS WORKING SPACE AND LINKS
FLOATING POINT WORKING SPACE AND CONSTANTS
V1217 VVAVOE FLAC DEX ¥
V1222 VV1217 FLACP DEF FLAC
V1223 P0OUVY FLARG DEX ©
01226 duovuew Fi DEX ©
61231 voowew NOP FOR UNPACKED EXPOMNENT
01232 0dPVRR F2 DEX @
01235 VoQULY NOP
V1236 @000VVL F3I DEX @
V1241 QuvOVRR F4 DEX @
01244 200000 F5 DEX 0
¥1247 000000 F6 DEX ®
01252 voouRe F7 DEX @
01255 ooocee Fe DEX @
01260 BUO0RE FP9 DEX @
01263 000000 Fio DEX @
w1266 Q01226 FiIP DEF Fi
V1267 201232 F2P DEF F2
01270 Q01244 FS5P DEF F5
V1274 PV1247 F6P DEF F6
01272 001345 FLIP DEF FL1
FLOATING POINT CONSTANTS )
TABLE OF POWERS OF 10 !
01273 055022 DEX 1Ewi14,1E~13,1E=12,1E~11,1E10
01312 042279 DEX iF=9, 15050159701E'501E'5
V1333 V64333 DEX 1Emd,1Ew3,1E»2
01342 963146 FlL,1 DEX .}
01345 VaQvOe FLY DEX §
V1350 0SevRe FLI® DEX ¢
V1353 062008 FLI10A DEX 109
MISCELLANEOUS
V1356 VBRYALD FL@ DEX B
01361 P4000U FL,.5 DEX .5
01364 062207 FLPI2 DEX 1,5707963268
1367 062287 FLPI DEX 3,1415926536
81372 062207 FL2P! DEX 6,28318530472
w1373 v56125 FLG2E OCT 56125,16624,127002
1400 054271 FLGE2 OCT 54271,8773,164400
V1403 001404 FMAXP DEF ##iQ
Vi40d 007777 OCY 7777 ,=1,=2
01407 001410 FMINP DEF e}
01410 1vovew OCT 100009,0,376
01413 VvGUYBL FT1 NOP
Vi414 DUGGYY FT2  NOP
031418 VuRUYAY FTI3  NOP
V1416 2VPVBE® FT4 NOP
V1417 Q00RVY FT5  NOP
01420 dupeen FT6  NOP
01421 177773 BMB  DCT =5
¥1422 177721 BMB? OQOCT =57
01423 177720 BMBU DCT =68
V1424 VoUB47 B47?7 0OCT 47



PAGE 0017 #81 MISCELLANEDUS WORKING SPACE AND LIVKS

0742w CONSTANTS

V743 01428 177775 BmMI O0CT =3

0744 1081426 177772 @8M6 0CT =~6

0745 01427 17777% BM? 0CT =7

0748 01430 177766 DMLY DEC =1u

0747 ©31431 177764 DM12 DEC »12

0746 1©1432 177763 DMi3 DEC =43

749 101433 177678 OM?2 DEC =72

0750 ©1434 177660 (LMB@ DEC =80

0731 V1435 177657 DMBL DEC =8}

0752 01436 177645 BM133 OCT =133

a753»

Q784w FOLLOWING ARE USED AS MASK TABLE
0785 01437 177777 BMY OCT =}

0736 01440 177776 BM2 OCT =2

787 01443 177774 BM4 OCT =4

V788 01442 177770 BMip OCT =i

0789 1W1443 17776p BM20 OCT =20

0760 01444 177740 BMAB OCT =49

0761 V1445 177700 BMiGD OCT w00

0762 01446 177600 BM22D OCT =200

0763 ©1447 177400 BMADPO OCT =400

U764 01450 177000 BMTH OCY ®l000,=2000,-4000
8765 ©1453 170000 0CT 170@00,160800
0766 01455 140000 BCRIT OCT 140uew

8767 ©#1456 Juovo0 BMIN OCT 1pepoy

0768w END OF MASK TABLE
0769w
B770x OCTAL TABLE OF DIVISORS

@771 101457 vi10080 OCTAL OCT 100@@,ieae
8772 ©1461 veoiee B1OB OCT 100

0773 01462 voevie B1O 0CT 10

0774 01463 oveeol B}y 0cT 1

V775 ©1464 pROARY NOP TERMINATOR
V776w DECIMAL TABLE OF DIVISQRS

777 ©1465 001750 DECML DEC 1009, 100

@778 V1467 B12 EQU =

0779 01467 popRlz D10 DEC 1@

@780 ©1470 VUORL} DEC

078y 01471 0AQVOY NOP TERMINATOR
0782w«

V783 ©1472 vouooV2 B2 ocT 2
U784 01473 0VQULY BI 0CT 3
0785 w1474 Vo0ovR4 B4 0CT 4
V786 01475 VOVVO6 B6 ocY 6
0787 ©1476 doeuw7? B7 acT 7
0788 01477 wvonoly B1Y 0cT 1
0789 ov1500 D2 EQU *
8790 w1500 vooR14 BL4 0CT 14
@793 w1501 vere1d B15 0cT 18
9792 ©1502 vooV17? BL7 0CT 17
9793 v1503 veoe2y B20 0CT 20
794 V1504 PuUPRID BIW 0CY 3¢
0795 v1585 vwewd2 B32 0cT 32
796 01506 B0Q0V37 BI? ocT 37
0797 V15047 VOOVAU B4D PCT 40



PAGE

V798
0799
vene
21}
0302
veaes
0804
0805
eead
08a7
bgoe
vevy
ve1e
0811
vaie
0v81d
0814
0813
ULRY)
vey7
veis
0819
ve2e
©va2i1
w22
0823
we24
0825
vaz6
0827
vegs
0829
vede
a3}
0832
0833
0834
0835
v836
0837
vwade
839
vé4a
vo4i
be4z2
0843
B8aaq
0845

Bo1e #a1

b151v
¥1511
w1542
01513
01514
01515
01516
01547
015280
01521
01522
21523
91524
01525
01526
01527
21530
01531
¥1532
01533
01534
21535
21536
01537
¥1540
w1541
01542
01543
21544
01545
01546
01547
81550
01551
21552
015563
01554
01555
01556
w1557
01560
01561
01562
01563
01564
01568
01566
01567

VR4l
Bupn4e
vuovdd4
B00vas
baouvse
poBLI1
bepude
00053
Borud4
@oRLsSs
000856
Qvevb7
8uae6y
vogere
vaeu73
0eau?s
boeu77
vvale2
bon10d
buvloe
baaie7
duoity
beoite
000113
bvell4
00115
#ne116
bva117
vunl2e
bueliaz2
vne12d
Qua124
voa125
wan127
vR@134
wvul1d7
vounl 44
hee176
Buoi177
hve2dn
wonel2
venayh
dueer2
0an377
Avn4ap
vi10020
p4Roow
w77777

B4}
B42
B44
B4S
BSe
BS1
Bs52
853
BS54
B55
B56
BS7
Ben
B72
873
878
877
Bio2
B10S
Blo6
Bi1@7
B111}
B112
8113
8114
B113
B116
B117
B126
Bi122
B1as
Bi24
B125
B127
B134
B137
Divwg
B176
B177
B20o
8212
B215
B272
B377
Badwn
BSPSP
BPLUS
BMAX

MISCELLANEQUS

ocTY
0CcT
ocY
0cT
ocY
ocT
ocT
ocT
ocT
ocr
ocT
ocT
ocTt
ocT
0CT
ocT
ocT
ocT
ocT
ocT
ocT
ocY
ocT
ocT
ocry
ocT
oCT
ocTY
0CT
ocTY
ocY
ocy
oCcY
ocTY
ocr
ocry
DEC
ocTY
ocT
ocT
ocT
oCcT
ocT
ocT
ocT
ocY
ocT
ocy

WORKING SPACE AND LINKS

41
42

122
123

127
134
137
iea
176
177
291
212
e1s
272
377
400
10082@ BCD SPACE=SPACE
40¢e0
72777



PAGE ©B19 w01 ONCAL COMMAND INTERPRETER

0848» START UP AND RECOVERY ENTRY POINT
0849 wv2000 ORG 2¢0uB

w832 0V20u8 PwVvBY BEGIN NOP SOME SYSTEMS ENTER WITH JSB
0831 w2001 Bdu240v CLA

0882 v20v2 024232 JMP RECOVe+t

B833»

0884w

V855w "ASK" AND "TYPE" COMMANDS

0856 v2003 WY34VY ASK CCA

0857 w2004 V2001 RSS

0858 ©v20vd vYn2400 TYPE CLA

0889 V2006 079660 STA ATSw SET FLAG A OR T
V868 V2007 V14316 TASK JSB SPNOR

861 02010 851513 CPA B45S %

0862 2011 226063 JMP TFORM

W86Y 02012 051511 CPA B42 "

0864 02013 p26684 JMP TOUOT

w865 02014 051810 CPA B4y [

V866 02015 V26070 JMP TCRLF

V867 02016 851512 CPA B44 $

V868 v2017 026074 JMP DUMP

0869 v2020 0651520 CPA BS4 ’

08708 v2021 026072 JMP TASK4

V873 02022 @515206 CPA B73 !

0872 02023 125213 JMP PRY,I

0873 02024 051501 CPA B15

0874 02025 024327 JMP POPJ

0875 ©2p26 851515 CPA BS) )

0876 02027 V14220 JSB ERROR

V877 V2030 VIL660 ISZ ATSW NO7 A OR T?
9878 02031 026050 JMP TYPE2

V879 02032 014544 J8B PUSHJ ASK7 GET vByL
0860 02033 0Vu6706 DEF GTARG

0881 02034 060667 LDA CHAR SAVE NEXY CH
0882 02035 014533 JSB PUSHA

8883 02036 V6P653 LDA READP SET READC
V8B4 V2037 0706855 STA INPUT

0868 02040 VY2404 CLA,INA READ FIRSY DIGIT 7TOU
b8B6 v2p4) 115147 J8B FNP,I INPUT NUMBER
0887 wv2v42 115174 JSB DFR,1I

0888 2043 1U0631 DEF PT1,1

0e8P 02044 vo1217 DEF FLAC

V89V V2045 014627 JS8 PNPA

V891 02046 V70667 STA CHAR RESTORE CHAR
0892 V2047 V26003 JMP ASK

0e9In

0894 02050 014544 TYPER JS5B PUSHJ EVALUATE EXPRESSION
D895 02051 VY4731 DEF EvAL

V896 2052 114665 JSB FOUTP,1 AND TYPE IT
0897 02053 026005 JMP TYPE

0898

B899 V2054 G14401 TWUDT JSB GETC QUTPUT TEXT BETWEEN QUOTES
BPR0 02055 V51511 CPA Bqg2 "

0901 V2056 ©26872 JMP TASKA4 END OF QUOTES
0902 02057 wv51501 CPA B1S

0903 02068 V24327 JMP POPJ CR = END OF COMMAND
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0904
8905
0906w
0907
0908
0909
o110
2911
912w
0913
0914
0815
0916

¥vu20 wuy

va2p61
02062

2863
vaue4d
V2063
V2066
veuve7

b2e70
ven7y
22072
22073

114664
026034

@14401)
014413
vén670
Q70676
v26eaz

61501
114664
814401
pa6eaz

TFORM

TCRLF
TASK4

ONCAL COMMAND

J38
JMp

JSB
J8B
LDA
STA
JMP

LDA
JSB
JSB
JMP

INTERPRETER

OUTCH,I OUTPUT TEXT CHARACTER
TQuor CONTINUE
GETC READ FORMAT
GETLN

LNNO AND STORE IT
FORM

TASK

BiS TYPE CRLF
QUTCH, X

GETC

TASK

[



PAGE

bo16w
0919w
vo20
0924
ve22
0923
0924
¥925
V926
o927
2928
0929
v9deo
0931
8932
9933
0934
0935
2936
0937
0938
2939
0840
v94})
¥942
0943
0944
09453
0946

w021 woy
OUMP DIRECTORY 10

ALSO ACCESSED BY 'ASK §$!
02074 060672 DUMP DA BUFR
02075 A70651 STA PTY
V2076 V50671 CPA LASTV
02077 026072 JMP TASK4
¥2100 16065 LDA PT1,1
02101 001727 ALF ) ALF
02102 211556 AND 8377
02103 114664 J88 QUTCH,I
02104 16065} LDA PT1,1
02105 811556 AND B§77
02106 002093 S2A,RSS
02107 061507 LDA B4®
02110 114664 JSB DUTCH,I
02111 061507 LDA B4e
2112 114664 J8B OUTCH,I
02113 3465} 1SZ PTY
w2114 16065} LDA PT3,1
02115 041425 ADA BM3
02116 0VL64BY CcLB
22117 100400 DIV B3
02121 202002 SZA
02122 11515} JSB PRD,1
02123 061501 LDA B15
02124 114664 JSB OUTCH,I
02125 062651 LDA PT
02126 14065 ADA PT4,1
02127 026075 JMP DUMP+}

ONCAL CUMMAND INTERPRETER

VARIABLES VIA "TYPE §"
o99sDONTIT

3ET PTR TO vBL
AT END?
YES) DO REST OF COMMAND
GET VARIABLE NAME
MORE SIG, CHARACTER
MASK OFF THE REST
OUTPUT M,S, CHARACTER
GET L,S, CHARACTER
MASK OFF THE REST
CONVERT NULL
TO SPACE
OUTPUT L,S, CHARACTER
QUTPUT SPACE

STEP PTR TO LENGTH,
GET LENGTH
CONVERT TO MAX SUBSCRIPY

SCALE

DON'T OQUTPUT ZERO
OUTPUT AS DECIMAL
CRLF

STEP TO NEXT

60 00 NEXT



PAGE Bu22 #o1

0948
v949
'R
#9851
V952
ve53
ves4
0955
¥esS6
4987
uess
¥o58
2960
V961}
4962
0863
ud64
0965
ve66
w967
Be68
0969
0970
2971
ue72
“973
0974
0975
vo76w%
0e77
0978
8979w
vwesn
vo8l
v982
0983
0984
0veBsd
0986
0987
11-1:)
0989
0990
2901
0e92
we9d
0984
995
0996
©v997
0998
0999
ie00
1004
1002
1603w

w2130
vaidl
w2132
B2133
w2134
w2138
w2136
wai137
02148
v21i4i
wa142
02143
V2144
b2145
v2146
va2147
v2156
02151
w2152
w2133
02154
w2155
w2180
w2157
wal6e
023161
w2162
02§63

02164
02165

va2ied
w2167
wa217e
v2171
va172
v2179
02174
w2175
02176
vai17?
v2200
b22ul
0az2p2
w2243
V2204
v22us
w2206
waz2u07
vweza1e
vaall
vga12
v2213
vwa2ei4

1151582
051630
026166
72164
260763
B02020
#162156
V62164
851546
626424
@72165
016645
n66267
w7627
862165
051545
026271
051851
026340
051532
026366
051544
n26442
w51534
P264449
w51531
w26412
614214

Ruavvo
vaovae

B14344
w6675
nia22u
§151583
603217
vi6215
P60667
851520
ve2001
125215
014401
118152
051642
026237
v8154%
n26236
051535
026243
v51531
B26250
051547
826255
014214

BUF

BUTEM
BUFN

BUU

BUUL

ONCAL COMMAND

JSB
CPA
JMP
S$TA
LDA
§84A
JsB
LDA
CPA
JMP
STA
JSB
LoB
8T8
LDA
CPaA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
JSB

NOP
NOP

JSB
DEF
JSB
JSB
DEF
J8B
LDA
CPA
RSS
JMP
J S8
J58
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JHP
CPA
JMP
J88

INTERPRETER

6Ti,1 READ 1ST LETTER
Bi125 IS IT YuNIT?

BLU

BUTEM SAVE FUNCTION

BUNTY UNIT SELECTED?
BUSEL DEFAULT TO UNIT o
BUTEM RESTORE FUNCTION
B12d 8§17

BUST

BUFN SET CURRENT FUNCTION
BUNWT WAIT TILL READY
BUCNY SET NO OF ATTEMPTS
BUECT

BUFN RESET CURRENT FUNCTION
8122 R

BURED READ

B127 W

BUWR WRITE

B10S €

BUEF END FILE

Bl2e P

BUPOS POSITION

B1o7 G

BUGP GAP

Bive B

BUBK BACKSPACE { RECORD
ERRZ2 ILLEGAL FUNCTION
PUSHJ GET UNIT NUMBER
ARG

ERROR NO UNIT NUMBER
INT, I CONVERT TO INTEGER
FLLAC

BUSEL SELECT UNIT

CHAR SET OPTIONS,IF ANY
B854 0 ?

COX,1 ALL DONE

GETC SKIP COMMA

GTi,1I READ OPTION

B116 N

BUOPN NORMAL

Bia2e R

BUOPR RETURN

Bi11 1

BUOPI INTEGER I.E, BINARY
Biea B

BUOPB BCO

Bi24

BUOPTY SET NO OF TRIES
ERR2 ILLEGAL OPTION



PAGE v023 woi

1004 ©2215
1008 02216
1806 02237
1007 02220
lveé pa2221
10886 02222
1010 02223
1011 02224
1032 02225
1013 wv2226
1014 02227
1015 e@2230
1016w

1047 0223}
1018 ©2232

buRave
811473
078763
042231
160000
142643
102543
011006
0u2e02
226603
035133
126215

vez232
vd1400

BUSEL

BUNTT

ONCAL COMMAND

NOP
AND
8TA
ADA
LDA
0TA
LIA
AND
SZA
JMP
182
JMP

DEF
ocry

INTERPRETER

SELECT ROUTINE
B¢ MAKE IT LEGAL
BUNT SAVE UNIT NO
BUNTT

8,1 GET SELECT CODE
M1C AND ISSUE 1T
MTC GET 8STATUS

BUFLC LOCAL?

BUABT UNIT IN LOCAL
BUFLG SET 'DONE!
BUSEL,1I

L L3 .
1400,2400,4400,10400

SELECT COUES



PAGE BW24 %0}

ie2uv
1021
1022
1223
1024
1025#
1026w
iv27
1028
ie29
1030
1031
1032
1033
1034
103d
1836
1037
1036
§039
140
iedy
1842
104)
i044
1p45
1046
1047
1048
1048
1050%
1051
igsg
1083
1054
10586
1066
ips87
1058
1039
1060
je6}
f1062
1063
1064
1065
1066
1067
1068
1669
1070
1871
1872
1673
1074
18795

RSS

BURFL
BUU1+]

BUFRY
BUFWI
BURDC
BUWRC
BUUi+}
BUFRB
BUFWB
1LY
108203
lodny

PUSHJ
ARG
L L 1)
INT,I
FLAC
INA
RSS

BUCNT
BUuUl+y
LX)

BMIN
BUSTX
BUSTN
BUN
BUDMA
BURDC
BUGO
BUTR
BUWT
BUFEF

BUREF
MTC
BUFET

BUEND
BUL
INA
DMAC2
i8
BUSN
MTC
BUFTP

w2236 ww34w1 BUOPR CCA,
¥2237 ©42400 BUOPN CLA
V2240 072242 STA
w2241 026174 JMP
¥2242 VOBVAD BURFL NOP
SET UP READ/WRITE MODE
w2243 V608764 BUOPI DA
v2244 164766 LDB
w2245 A72253 STA
02246 076254 818
#2247 V26174 JMP
v2250 ©6B76% BUOPB | DA
B226) 064767 LOB
02252 V26245 JMP
v2253 100203 BURDC OCY
w2254 1403031 BUWRC 0OCT
w2255 014544 BUOPT JSB
ve256 vu6675 DEF
w2287 026264 JMP
w2260 115153 Jss
w2261 @v1217 DEF
ve2a62 wedve4 CMa,
V2263 VK2u21 S§SA,
b2264 0V34vL CCA
w2265 072267 STA
02266 V26174 Jmp
02267 177775 BUCNT DEC
02276 Mvue@wd BUECT NOP
02271 61456 BURED LDA
w2272 616521 Js8
v2273 V16534 J88B
V2274 072545 8TA
2275 ©16554 JSB
vaee76 062283 LDA
w2277 ©16564 JSB
vaduw 016610 J8B
w231l 016615 Jsg
wa3ve B11007 AND
w23ed eve20ev2 SZA
n23v4 02633¢ JMP
w2305 1u2813 LIA
w23né B10777 AND
W2347 wvw2en2 SZA
Ve31v V26331 JMP
w2311 w6112 LDA
V2312 MU3VLG CMA,
02313 1v658d L1B
2314 040001t ADA
@2315 216334 J88
#2316 1u2513 LIA
w2317 vlinge AND
02320 BM20Y2 SZA
V2321 026323 JMP

BURER

ONCAL COMMAND INTERPRETER

'RETURN'; SEY R
INORMAL'J CLEAR R

READ BINARY
WRITE BINARY
SET UP COMMANDS

READ 8CD
WRITE BCD

DEFAULT YO B8CD
FOR BOTH READ WRITE

'TRY! OPTION
READ NO, OF TIMES

CONVERT TO INTEGER

SET 1| IF @ OR =VE

INDICATE 'READ!
SET DATA POINTERS
SET COUNT OUTPUT VARIABLE

SET UP DMA
GET READ COMMAND
GO

WAIT TILL OONE

-END OF FILE?

YES
END OF TAPE?

YES
GET NUMBER READ

GET MT STATUS
CHECK TIMING AND PARITY

ERROR

o



PAGE 4025 #@l ONCAL COMMAND INTERPRETER

1076 02322 027336 JMP CDEND

1077 02323 »36270 BURER JISZ BUECT

1078 02324 002001 RSS

1079 1©2325 v14214 JSB ERR2 TOO MANY ERRORS
1080 02326 V16414 JSB BUBAK

1081 12327 0v26275 JMP BURED+4 TRY AGAIN

1082

1083 02330 wu24n1 BUREF CLA,RSS MAKE @ FOR EOF
1684 02331 Bv3408 BUEND CCA =] FOR EOT
1085 w2332 V16334 JSB BUSN SET COUNT TO N
1086 102333 ¥273306 JMP COEND

1087w

1088 ©2334 puovey BUSN NOP SET COUNY YO N
1089 2335 {15176 JSB DBL,1I AS FLOATING POINT
1090 v2336 102545 DEF BUN,1

1091 62337 126334 © JMP BUSN,I

1092

1093 02340 002400 BUWR CLA INDICATE 'WRITE!
1094 02341 01652} JSB BUSTX SET DATA POINTERS
1085 02342 014544 JSB PUSHJ IS LENGTH SPECIFIED?
1096 V2343 VU6EH7H DEF ARG

1097 02344 026352 JMP #+6 NO? USE FULL ARRAY LENGTH
1098 12345 115153 J8B INT,? YES; CONVERT TO INTEGER
1099 02346 001217 DEF FLAC

1100 v2347 9v3Ivv4 CMA, INA NEGATE

1101 02359 071012 STA BUL SET AS =VE WORD COUNT
1102 02351 016550 JSB BUDMA SET UP DMA

1103 w2352 062254 LDA BUWRC GET WRITE COMMAND
1104 ¥2353 V16564 JSB BUGO GO .
1105 ©2354 vi6610 J8B BUTR

1106 02355 ©¥160615 JSB BUNWT WAIT TILL DONE
1107 ©2356 010777 AND BUFET END OF TAPE?

1108 02357 vo2ve2 SZa

1109 v236¢¥ V26366 JMP BUEF WRITE EOF THEN EOT ERROR
1110 ©2361 102513 LIA MTC

1131 v2362 v13uw2 AND BUFTP TIMING PARITY
1112 02363 wn2002 SZA

1143 02364 n14a214a J8B ERR2

1114 102365 027336 JMP COEND

1116w

1116 ©2366 V16370 BUEF JSB BUEOF END FILE

1117 02367 027336 JHP COEND

1118 2370 vueewn BUEOF NOP

1119 ©237%) v60770 LDA BUFWE FILE MARK

1120 02372 V16564 JSB BUGO

1121 02373 v16615 JSB BUWT

1122 02374 vitivpld AND BUFEP EQT, TIMING/PARITY
1123 62375 vu2002 SZA

1124 02376 914214 JS8B ERR2

1125 02377 126370 JMP BUEOF,]

1126w

1127 w2400 W16462 BUGP J3SB BUGAP BAP

1128 02401 027336 JMP COEND

1129 02402 BYAVP® BUGAP NOP

1130 02403 w677} LDA BUFWG GAP

1131 ©24v4d 016564 JSB BUGO



PAGE

1132
1133
1134
1135
1136
1137
1138
1139
1140
114
1142
1143
1144
1145
1146
1147

Vv26 #01 ONCAL COMMAND

w24u5 016615
V2406 d10777
02407 602002
02410 214220
V2411 126402

02412 @16414
V2413 227336
02414 0on0aY
02416 060773
02416 016564
02417 016645
02420 011¢00@
92421 ov2002
02422 014R20
02423 126414

Busk
BUBAK

Jsg
AND
SZA
J8s
JMP

JS8B
JMP
NOP
LDA
J8B
J88B
AND
S$7A
J8B
JMP

INTERPRETER

BUNT
BUFET EoT?

ERROR
BUGAP,]

BUBAK  BACKSPACE { RECORD
COEND

BUFSB
BUGD
BUNT
BUFST  START OF TAPE?

ERROR
BUBAK,1I



PAGE

1149
1150
1151
1182
1153
1154
11985
1156
1187
1188
{1159
1160
11614
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
11814
1182
1183
1184
1185
1186
11872
1168
1189
1190
1191
1192
1193
1194
1198
119¢
1197
1198
1199
1200
120}
1202
1203«
1204

w2y

v2424
02425
02426
w2427
w2430
w2431
vwed4d2
B2433
v2434
Y2435
02436
w2437
¥244¢
w2441

w2442
62443
02444
ve2d44d
v2440
02447
w245
v245)
02452
w2453
02454
w2459
2456
02457
82460
w2461
w2462
w2463
ve4e4
02465
¥2466
w2467
w2470

w2474
82472
¥2479
02474
02475
V2476
w2477
wasew
02501
wedSue
02503
w2504
02508
02506
02507

vasio

. e e e ot -

#@i ONCAL COMMAND INTERPRETER

016534 BUST JSB BUSTN GET OUTPUT VARIABLE
872546 STA BUS

216615 JSB BUWT WAIT TILL OONE
115176 JSB DBL,? FLOAT STATUS AND
12546 DEF BUS,1I STORE AS STATUS VBL
we2165 LDA BUFN WAS I READING?
n51545 CPA Bj22

026435 JMP BuX GET COUNT YOO

027336 JMP COEND

@6le12 Bux LDA BUL INITIAL WORD COUNT
vodued CMA, INA -
106503 LIB DMAC2 FINAL WORD COUNT
040001 ADA 1 NO, READ

¥26332 JMP BLUEND+! GO WRITE TO 'N!
414544 BUPDS JSB PUSHY GET FILE COuUNT
0U60675 DEF ARG

B268510 JMP BUP2 NO ARGUMENTS = REWIND
115153 JSB INT,1 FILE COUNT AS INTEGER
vo1217 DEF FLAC

w2003 SZA)RSS

P26471 JMP BUPH NO FILES? TRY RECORDS
070001 STA 1

vr2021 8SA,RS5S MAKE FILE COUNT
VB304 CMA, INA

072820 §TA BUCT

060776 LDA BUFFF FILES FORWARD

VU620 S8

060775 LDA BUFFB FILES BACKWARD
072547 STA BuCMp

062547 LDA BucwD

V16564 JSB BUGO

V16615 JSB BUNT

vlleal AND BUFSE STARY DR END 7
o200 8ZA

027336 JMP COUEND QUIT AT ENDS OF TAPE
vW36520 ISZ BucCT COUNT

w2646 JMP nw7

i

W14544 BUPY JSB PUSHJ RECORD COUNT

016675 DEF ARG

027336 JMP COEND NONE

115183 J8B INT,I RECORD CT AS INTEGER
agi1217 DEF FLAC :
VU263 SZA,RSS

027336 JMP COEND ALL DONE

v7v001 STA §

va2021 88A,RSS

Ve3ved CMA, INA

0725206 STA BUCYT

60774 LDA BUFSF RECORDS FORWARD
veso2p SSB

06p773 LDA BUFSB RECORDS BACKWARD
026460 JMP BUP1=9

12013 BUP2 LIA MIC REWIND? TEST BOT



PAGE 0028 w0}

1205
1206
1207
1208
12089
1210
1211
1212
1213
1214
1215
1216
iey7
1218
1219
1220
122}
1222
1223
1224
1225«
1226
1227
1228
1229
1230
1231
1232
1233
j234
1235
1236
1237

vasil
ves1e
vesdt1d
02514
v2sid
02516
02517
v2%20

vedel
vasae
02523
02524
02525
02626
vasaz
v2s83e
02534
82532
02533

02534
02835
02536
02537
02540
0254}
02542
02843
02644
02545
02846
02547

211900
o0n2uee
027336
v6@772
216564
216615
027336
Roanaw

0eeveu
072533
014544
206705
060651
232533
071011
061110
v71012
126521
vooeen

vonvoe
060667
051520
002001
014220
014544
226705
P60651
126534
peanay
bovooe
bupvYe

BUCT
BUSTX

BUDIR
BUSTN

BUN
BUS
BUCMD

ONCAL COMMAND

AND
8ZA
JMP
LDA
JsB
J§8
JMP
NOP

NOP
8TA
J98
DEF
LDA
I0R
§TA
LDA
8TA
JMP
NOP

NOP
LDA
CPA
RSS
JS8
JSB
DEF
LDA
JMP
NOP
NOP
NOP

INTERPRETER

BUFST

COEND ALREADY AT BOT
BUFRW REWIND

BUGO

BUWT

COEND

BUDIR SAVE READ/WRITE
PUSHJ GET X

GTARGm»}

PTY LOCATION

BUDIR  COMBINE READ/WRITE
BUPT

GTL LENGTH

Bul,

BUSTX, I

SET UP COUNT OUTPUT VARIABLE
CHAR

B854 MUST BE COMMA

ERROR NO OQUTPUT VARIABLE
PUSHJ GET VARIABLE:
GTARG=}

PT1

BUSTN,I

J



PAGE

1239
1240
124}
1242
124)
1244
1245
1246
1247
12406
1249
§1250
1251w
1282
1253
1284
1255
1296
12%7
12%8
1289
1260
1261
1262
1263
1264
1265
1266
1207«
1268
1269
127¢
12714
1272
1273w
1274
1278
1276
1277
1278
1279w
1280
1281
1282
1283
1284
1268
1206
1287
1288
1289

029 #wP1 ONCAL COMMAND INTERPRETER
Vw2550 vwewuw BUDMA NOP SET UP DMA,
02551 V624563 LDA BuCwi DMA CONTROL WORD
02352 1v26@7 OTA DOMAZ2 ?
w2353 10673 CLC DMAC2 SET TO RECEIVE POINTER
#2654 w6101 LDA BUPT
025583 fuw2603 OTA DmaAC2
02556 w2793 STC DmAC2 AND LENGTH
2557 wéeje12 LDA BUL
¥2560 102603 OTA DMAC2
02561 163707 STC DMA2,C START DMA
veb62 126550 JMP BUDMA,I
02563 02pn12 BUCW! ABS MTD+200008 CLC MTD WHEN DONE
62564 duvouAY BUGU NOP
v2565 pub4pe CLB CLEAR DONE FLAG
02566 U75133 S$TB BUFLG
62567 v70801 STA 1 SAVE COMMAND
02870 1029513 LIA MTC GET MAG TAPE STATUS
02571 v1live4 AND BUFRG REWINDING?
02572 wve2v02 SZA TESY
02573 026570 JMP ned WAIT TILL OONE
02574 106643 0TB MTC ISSUE COMMAND
02575 $1u3713 8TC MTC,C START COMMAND
02376 103712 S$TC MTOD.C START DATA
bas77 102613 LIA MTC WAS IT REJECTED?
02600 011005 AND BUFRJ MASK REJECT BIT
02601 002003 SZA,RSS TEST
62602 126564 JMP BUGOD,I OKPALL DONE
ABORT MAG TAPE TRANSFER
02603 035133 BUABT IS2Z BUFLG SET "DONE"
v26vd 187707 CLC DMA2,C ABORT DMA
w2605 107732 CLC MTD,C ABORT MAG TAPE DATA
02666 107743 CLC HTC,C ABORT MAG TAPE CONTROL
02607 B1422¢0 J8B ERROR QuIY
62610 VwLYRY BUTR NOP TEST FOR 'RETURN' OPTION
2611 062242 LDA BURF(
V2612 vu20ne SZ4A
02613 027336 JMP COEND
w2614 126610 JMP BUTR,I
2615 vuavve BUWT NOP
02616 102543 LIA HTC GET STATUS
02617 ¥livae AND BUFLC LOCAL?
w2620 wvo2YL2 SZA
V2621 226603 JMP BUABT GO0, ABORT
02622 061133 LDA BUFLG DONE?
02623 VW20 SZA,RSS
02624 V26616 JMP #ewb WAIT TILL DONE
v2625 112513 LIA MTC GET THE LATEST STATUS
02626 126618 JMP BUWT,I



PAGE .

12914
1292
1293
1294
1298
1296
1297
1298
1299
1300
1303
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324w
132%
1326
1327
1328
1329
1330
1334
1332
1333
1334
1339
1336
1337
1338
1339
13400
1344
1342
1343
1344
1345
1346

9430 w0}

w2627
02630
02631
026d2
22633
02634
02639
02636
02637
02640
02641
02642
02643
02644
02645
02646
w2647
02650
0268}
02652
p2653
22654
02655
02656
v2ey?
02660
02661
va2662
02663
va664
02665
V2666
02667

02670
02671
vae7z2
02673
02674
02675
02676
02677
0270u
warel
w2702
92703
vazo4
02705
02706

vaze7
v271e@
w2711
eazie

vwerid

vupave
8adule
v2667v
visSe17
waeézez
061440
071447
061014
071043
6B23ue
we1800
071011
061015
ve1iou
071012
061425
71028
616530
060765
216864
216615

vi1010

en2002
014214
102503
@vieee
ve3vn4
041045
071016
102513
11002
vezen2
026713

065013
vB4u6S
160001
002041
vey727
035413
211530
VoON6S
041021
160000
va2o4}
woi1727
211556
070667
126627

003400
“71016
061501
026705

v3502a

ONCAL COMMAND

MTINR NOP
182
JMP
I82
JMP
LDA
STA
LOA
STA
CCE
ERA
8TA
LDA
ARS
STA
LDA
S$TA
J88
LOA
JSB
Jse
AND
SZA
JsB
LIA
ALS

MTINZ

CMA,

ADA
STA
LIA
AND
S5ZA
JMP

MTINY LDB

CLE,

LDA

INTERPRETER

MTINC
MTING
MTINT
MTIN3
BM2
MTINT
MTINB
MTIN

BUPT
MTINL

BuL
BM3
MTERC
BUDMA
BUFRB
8UGO
BUWT
BUFFT

ERR2
DMAC2

INA
MTINL
MYINC
MTC
BUFTP

MTINE
MTIN

ERB
1l

SEZ,RSS
ALF,ALF

182
AND

MTIN
8727

CLE,ERA

ADA
LDA

MTABY
2,1

SEZ,RS8S

ALF

AND
STA
JMP
MTINS CCA
STA
LDA
JMP

MTINE ISZ

ALF
B177
CHAR
MTINR, I

MTINC
815
hed

MTERC

MAG TAPE CHARACTER INPUT
ANY LEFT?

TERMINATED?
NO7? GO MAKE CR
RESET TERMINATE COUNT

GET BUFFER POINTER

LENGTH
CONVERY TO WORDS

S8ET ERROR COUNT

SET UP DMA
READ

WAIT TILL DONE
EOF, EOT

GET NUMBER READ
CONVERT TO CHARACTER COUNTY

GET MAGTAPE STATUS
CHECK TIMING AND PARITY

ERROR
READ BUFFER

ODD/EVEN IS IN LINK
STEP POINTER
CONVERT BCO~ASCII
POINT TO TABLE

PICK UP ASCII

POSITION EVEN CHARACTER
RUB OUT THE OTHER HALF

TERMINATE}
RESET EXPIRING COUNT
AND MAKE CR

COUNT PARITY ERRORS



PAGE ©ud1 wui

1347
1d48
1349
1350
1354»
1382
1353

02744
w2715
u2716
0azi7

vazae
w274y

dv2vol
014220
816414
026650

02006}
#26512

MTAB

ONGCAL COMMAND

R8S
JSB
JSB
JMP

ASC
ASC

INTERPRETER

ERROR TOO MANY
BUBAK BACKSPACE
MTIN2 AND TRY AGAIN

16, 1234567890%0t>% /STUVNXYZe,Xmt"
160~JKLHNDP0RIS*)II*ABCDEFGHI?.t(<?



PAGE 6232 #01 ONCAL COMMAND INTERPRETER

1355 w2760 ouvaver MTOPR NOP MAG TAPE CHARACTER OUTPUT
1356 . ¥2761 V11556 AND B177

1357 02762 051501 CPA B15 CR? )
1358 22763 027042 JMP MTORJ

1359 02764 835025 I8Z MTOPC  FULL?

1360 ©2765 V27017 JMP MTOP2

1361 02766 ©71026 STA MTOCH SAVE CHARACTER ’
1362 02767 061823 MTOP{ LDA MTOPB  WRITE OUY BUFFER

1363 02770 00BV65 CLE,ERA

1364 v2771 071611 STA BUPT

1365 ©2772 v61022 LDA MTOP SET COUNT

1366 02773 do3ved CMA,INA

1367 02774 041023 ADA MYOPB

1368 02775 vo2003 SZA,RSS NOTHING?

1369 02776 027054 JMP MTOP@  ADD SOME NULL CHARACTERS
1370 ©2777 eeo1i00 ARS LOSE L,.S,7 SROUND UP
1371 03900 ©71012 MTOPd STA BUL

1372 03001 016550 JSB BUDMA

1373 03002 060767 LDA BUFWB  WRITE

1374 03003 016564 JSB BUGD

1378 23004 016615 JSB BUNWT

1376 03005 v11end AND BUFEP  EOT, TIMING, PARITY

1377 23006 002002 SZA

1378 03007 014284 JSB ERR2

1379 03910 061023 LDA MTOPB  RESET POINTERS COUNTS
1380 03011 071022 STA MTOP

1381 03012 061024 LDA MTORL

1382 183013 071025 STA MTOPC

1383 03014 061026 LDA MTOCH CHECK SAVED CMHARACTER
1384 03015 051501 CPA B3S CrR?

1385 23016 126760 JMP MTOPR,I ALL DONE IF CR

1386%

1387 03017 0431444 MTOP2 ADA BM4E CONVERT ASCII=BCD

13868 023020 Pv20V20 SSA

1389 3921 1268760 JMP MTOPR,1 LOSE LF, FF, ETC

1390 030822 011530 AND B/77

1391 103023 0v0ORVES CLE,ERA

1392 03024 041027 ADA MTAB2  POINT TO ASCII=BCD TABLE
1393 023025 160000 LDA 8,1 PICK UP BCD

1394 03026 ©o204} SEZ,RSS

1395 0@3027 ewi727 ALF,ALF POSITION EVEN CHARACTER
1396 03030 ©11830 AND B77

1397 03031 065022 LDB MTOP WRITE 70 BUFFER

1398 03P32 00465 CLE,ERB

1399 13033 ve204) SEZ,RSS N
1400 03034 wu1727 ALF s ALF

1401 03035 wve2040 SEZ

1402 03036 14000} ADA 1,1 ADD IN M,S, HALF .
1403 03037 170v01 STA §,1

1404 03040 035022 I18Z MTOP STEP POINTER

1405 03041 126760 JMP MTOPR,1

1406»

1407 03042 271026 MTOP3 STA MTOCH SAVE CR

1408 03043 061022 LDA MTOP CHECK BUFFER "

1409 03044 002011} SLA,RSS

1410 03045 026767 JMP MTOP1% EVEN IS 0K



PAGE

1411
1412
1413
1414
1415
1416
1417w
1418
1419
1420
142}
1422
1423
1424w
1426
1426
1427
1428
1429
1430
1431
1432

0033 wui

b3p46
VR
AT LT
630561
w3abez
23853

w354
w3055
@3856
03057
03060
03061

03062
03066
6372
23076
03102
03106
83112
03316

buRVe6d
164000
045583
174¢00
035022
826767

u61565
065023
2v4065
170001
003400
v27000

el1eed2
836455
veSen
be4011
LT 1B
234071
V2345
213430

MYOPO

MTB2

CLE,

LoB
ADB
8T8
182
JMP

LDA
Lba

ERA
0,1
B20
W1
MTOP
MTOP1

BSPSP
MTOPB

CLE,ERB

8$TA
CCA
JmMP

QCY
ocCT
ocY
ocT
ocT
0CY
ocr
ocr

1,1
MTOP4

ONCAL. COMMAND INTERPRETER

POSITION POINTER
PICK UP PART WORD
FILL UP WITH SPACE

COUNT THE EXTRA CHARACTER

SPACE=SPACE
POSITION BUFFER POINTER
SET ONE WORD

10052,17413,25434,30036
36455;26060.15440,35421
08001,03003,02005,03007
040641,086456,37035,07072
06061,31063,32065,33067
34071,20442,21444,22446
23450,24422,11424,12426
13430,14474,10057,37432



PAGE

1434»
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1448
1446
1447
1448
1449
1450
1481
1452
1453
1454
14565
14586
1487
1458
14589
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
147}
1472
1473
1474
1475
1476
1477

Vo34 #01 ONCAL COMMAND

'00' COMMAND '
B3122 ©v144313 DO JSB
83123 V14554 JSB
03124 2Vp643 DEF
w3125 614554 DOGRP JSB
w3126 VLO666 DEF
83127 ¥6P666 LDA
03130 VL2020 S$SA
¥3131 027163 JMP
V3132 014351 JS8
¥3133 PvovRE NOP
R3134 260645 LDaA
03135 Vu2vu4 INA
3136 1600p0 LDA
V3137 014332 JSB
03140 014220 JSB
03143 014544 J88
03142 V03457 DEF
v3143 014606 JSB
V3144 200666 DEF
03145 160644 LDA
V3146 Vv2003 8§24,
w3147 0271714 JMP
V3150 VV2ve4s INA
V3151 070651 STA
831952 V60666 LDA
03153 vvwuie SLA
V3154 027160 JMP
63155 1606351 LDA
03156 014332 J§B
w3187 w2717} JMP
P316Q 16065]) LDA
03161 U7gb78 STA
03162 027125 JMP
w3163 V14351 DOONE JSB
V3164 V14220 JS8
V3168 014544 JSB
¥3166 VLVIa6] DEF
V3167 014606 J8B
V3170 PAP6EE DEF
V3174 V14606 DONE JSB
B3172 00Y6HA3 DEF
V3173 ©¥27462 JMP

INTERPRETER
GETLN SET LNNO,LGAFL
PUSHF
TXOUT SAVE TXOuT, PC )
PUSHF
LGAFL SAVE LGAFL,CHAR,LNNO
LGAFL TEST LINE=GROUP=ALL .
DOONE ONE LINE
FNDLN SET LSTLN,THSLN,TXOUT
THSLN
0,1 PICK UP LINE NO,
TSTGP
ERROR WRONG GROUP
PUSHJ
PRCSS=2 UPDATE PC
POPF
LGAFL RESTORE LGAFL,CHAR,LNNDO
PCyl NEXT LINE?
RSS
DONE END OF TEXY
PT1
LGAFL
ALL OR GROUP?
wea
PT1,1 GROUP
TSTGP
DONE END OF GROUP
PTi.1 SAME GROUP DR ALL
LNNO
DOGRP CONTINUE
FNDLN FIND THE LINE
ERROR NO SUCH LINE
PUSHJ
PRCSS DON'T UPDATE PC
POPF
LGAFL RESTORE LGAFL, CHAR, LNNU
POPF RESTORE TXQUuT, PC
TXOUT
PRQOC



PAGE

1479
1480
148}
1482
1483
1484
1485
1486
1487
1488
1409
1490
14914
1492
1493w
1494
1496
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
164
1512w
1543
1514»
1515
1516
1517
1518
1519
1520
15214
1522
1523
1824
1625
1526
1827
1528
1529
1530
1531
1532
1533
1534

B35 #01 ONCAL COMMAND INTERPRETER

'ERASE' COMMAND
03174 014316 ERASE JSB SPNOR
03178 014277 J8B SORT
03176 027230 JMP ERVAR  OP/TERM} E
03177 wv27211 JMP ERLIN  NUMBER} E X,V
03200 051463 CPA B} LETTER?) E A
03201 V02001 RSS
03202 ©1422¢ J8B ERROR NOT A
03203 060673 LDA ENDT ERASE ALL
3204 V70672 STA BUFR - TEXT
03205 P7p67) STA LASTV  AND VARIABLES
03206 002400 CLA
03207 170674 STA YEXT@,I
03210 0241310 JMP START
03211 814413 ERLIN JSB GETLN ERASE LINE OR GROUP
V3212 v60672 LDA BUFR
03213 Po1R0N RAL
03214 070633 STA TXIN
V3215 V17233 ERGRP JSB DELEY
3216 N6P666 LDA LGAFL
03217 VL2206 8SA
03220 w2723¢ JMP ERVAR  ONE LINE
03228 034648 I18Z THSLN GROUP
03222 160645 LDA THSLN,!
3223 V14332 JSB TSTGP
93224 827230 JMP ERVAR  DONEJ ERASE VBLS TOO
03225 160645 LDA THSLN,1
03226 078670 STA LNNO
83227 027215 JMP ERGRP
0323@ B6P672 ERVAR DA BUFR JUST VARIABLES
03231 970671 STA LASTY
03232 024327 JMP POPRJ
DELETE SUBROUTINE USED BY YERASE', 'MUDIFY! AND
WHEN READING IN A NEW LINE,
3233 0Vvoeee DELET NOP
¥3234 123100 CLF @
03235 ©1435¢ JSB FNDLN
03236 127233 JMP DELET,I
03237 014401 J8B GETC FIND END OF L INE
03240 051501 CPA B1S
V3241 QU200 RSS
vd242 ¥27237 JMP wm3
03243 P6B64Y LDA TXDUT  HOW MANY?
83244 Q01100 ARS
03245 VO3IVA4 CMA, INA
w3246 P4P645 ADA THSLN
Vw3247 070661 8TA CNTR
V325V VoLB674 LDA TEXTZ DON'T RUR FIRST LINE
V3281 V50645 CPA THSLN
03252 w24110 JMP START
03253 16p645 LDA THSLN,I PTR TO NEXT LINE
03254 170647 STA LSTLN,I SET INTO LAST LINE
03255 V60674 LDA TEXT2? START AT BEGINNING
03256 B70636 DELY STA T2 FIRST MOOIFY CHAIN OF PTRS



PAGE 0036 #uy

§1035
1536
1537
1836
1539
1640
1841
1842
1843
1544
1048
1546
1847
1548
1549
1550
1501
1652
1383
1554
18585
1556
1887
1558
1559
1560
1561
1862
1563
1664
1565
1566
1867
1568
1669
187@
1671
1572

03257
03260
03261
03262
03263
03264
03263
v3266
03267
032790
0327}
03272
03273
03274
03273
w3276
w3277
03300
0330}
03302
03303
03304
83308
03306
03307
83310
03311
v33ia
w3313
83314
03315
3316
w3317
03320
UREY-3
03322
23323
03324

169636
V02003
027274
070635
60645
Bv31024
P4an63is
002440
260661
040635
170636
260635
827256
860645
070640
W64661
0R7v04
04p00}
070641
06066
040672
070672
060633
bul110@
val3eow
P4064y
070635
60633
240661
04066}
870633
160641
83464}
1706406
B34640
034635
@#27316
027234

DEL X

LDA

SZA,

JMP
8TA
LDA

CMA,CLE,INA

ADA

CLA,

LDA
ADA
STA
LDA
JMP
LDA
8TA
L0B

cMB,

ADA
STA
LDA
ADA
8TA
LDA
ARS
CmaA
ADA
STA
LDA
ADA
ADA
STA
LDA
182
8TA
182
182
JMP
JMP

12,1
RSS
DELX
T
THSLN

Tt
8€Z
CNTR
T
T2,1
T1
DEL1
THSLN
T4
CNTR
INB
18
T8
CNTR
BUFR
BUFR
TXIN

TS
T1
TXIN
CNTR

DELET*}

ONCAL COMMAND INTERPRETER

LINE POINTER
ZERD » DONE

AFTER ERASED BIT?

IF YES, MOD POINTER

NEXT
THEN MOVE DOWN TEXT

UPDATE BUFR

UPDATE TXIN



PAGE

1574w
1578
1876
1877
1578
1879
1580
1581
1582
1583
1584
15895
1586
1587
1568
1589
1590
1591
1592
1593
1594
1599
1596
1697
1593
1599
1600
162}
1602
1683
1604
1605
1606
1607
16uv8
1609
1610w
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1628
1626
1627
1628
1629

00u37 #O}

ONCAL COMMAND INTERPRETER

'FOR' AND 'SET' COMMANDS; ASSIGNMENT STATEMENTS

nd323
03326
03327
23336
03331
03332
23333
#3334
03338
03336
Bu3337
03340
03341
w3d42
V3343
23344

93345
03346
03347
w33de
URRL-B
03392
03353
03354
03355
w3386
03357
CRRLT
vd361]
wd36ea
03363
v3364
033656
63366

B3367
w337e
03371
V3372
83373
03374
w3378
03376
03377
V3460
03401
v340p2
w3403
03404
b34yb
834uvb
v3d467
03410
03411

¥61030
270643
261031
470667
vueenl
V14401)
217345
051520
w27332
260667
051526
027464
681801
024327
bi144v1
827336

booveY
014544
Bv6706
214316
0d1%527
V02091
014220
060651
014533
014544
004730
164634
0746814
834634
go1222
115178
014316
127345

017345
06065}
214533
014544
006675
014220
214316
051526
027446
?14554
001217
214544
006675
014220
014316
014554
01217
014554
200643

PCSET LDA
S§TA
LDA
STA
RSS
Jsa
SET JSB
CPA
JMP
COEND LDA
CPA
JMP
CPA
JMP
Jse
JMP

XSET NOP
JSB
DEF
Jsg
CPA
RSS
JSB
LDA
J§B
J88
DEF
Lb8
ST8
182
LDA
JSB
Jss
JMP

FOR JSB
LOA
JS8
JS8
DEF
J§8
JSB
CPA
JMP
J8s
DEF
J88
DEF
JSB
JsB
FORY JSB
DEF
JS8B
DEF

PCTEM
TXO0UT
PCTEM+}
CHAR

GETC
XSET
B854
SETe}
CHAR
873
PRCSS
815
POPJ
GETC
COEND

PUSHJ
GTARG
SPNOR
B75

ERROR
PT)
PUSHA
PUSHJ
EVAL~1
PDL .1
PTY
PDL
FLACP
XFR,1
SPNOR
XSET,}

XSET
PT}
PUSHA
PUSHYJ
ARG
ERRQR
SPNOR
873
FOR2
PUSHF
FLAC
RPUSHJ
ARG
ERROR
SPNOR
PUSHF
FLAC
PUSHF
TXOUT

NORMAL ASSIGNMENT STATEMENT

YSET! FOR 'FOCAL' COMPATIBILITY
) ?

} CONTINUE WITH THIS LINE

CR

RUN GARBAGE

‘

FIND DESTINATION

NEXT MUSY BE =

NO IT ISN'T
SAVE DESTINATION

EVALUATE EXPRESSION
TRANSFER RESULTY

SAVE POINTER
DONE WITH POINTER

RUN SPACES

'FOR' COMMAND
SAVE PTR TO VAR

MISSING ARG
? TEST FOR 2«ARG FORM
SAVE STEP

WRONG FORMAT
SAVE END VALUE
SAVE TEXT POINTER
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1630
163}
16832
1633
1634
1635
1636
1837
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
16514
1652
1683
1654
1655
1656
1687
1658
1659
1660
1661
1662

bU38 #U1 ONCAL COMMAND INTERPRETER

V3412 V14544 FORCOD JSB PUSHJ PROCESS

V3413 VV3IL6]Y DEF PRCSS

03414 ©B14b0Y6 JSB POPF RESTORE TEXY POINTER
03415 VY643 DEF TXOUT

83416 014606 JSB POPF RESTORE END VALUE
waay7 vei217 DEF FLAC

03420 014606 JS8 POPF RESTORE STEP
V3421 VVI4SL DEF FORTM

03422 V14627 JSB POPA GET PTR TO VAR
¥3423 V72651 STA PTY

@3424 115136 JSB FAD,! INCREMENY VARIABLE
03425 100651 DEF PTi,1

03426 20345} DEF FORTIM

03427 10065} DEF PT1,1

03430 115137 JSB FS8B8,1 TEST END

V3431 wo1217 DEF FLAC

03432 vog217 DEF FLAC

V3433 100681 DEF PTY,1

03434 061217 LDA FLAC DONE?

03435 06745} LDB FORTM

¥3436 vo6L20 §S8

03437 V03000 CMA

03440 V02026 SSA,INA,SZA TESY IF DONE
0344) 024327 JMP POPJ

V3442 ©B6EQ6I4 LDA PDL STEP BACK PDL POINTER
83443 041430 ADA DMiw

03444 V70634 8TA PDL

V3448 p27412 JMP FORCO

V3440 V14554 FOR2 JSB PUSHF

83447 8R1345 DEF FL}

w3458 @27406 JMP FOR1

V3451 P0vRWRVY FORTM DEX @

A
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1664¢
1665
1666
1667
1668
1669
i670
16714
i672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
16885
1686
1687
1688
1689
1680
1691
1692
1693
1694
1608
1696w
1697+«
1698
1699
1700
170}
1702
1703
1704
1705
1706
1707
i708
1709
1740
1711
1712
1713
1714
17156
1710
1747
1718
1719

ONCAL CUMMAND INTERPRETER

60! OR 'GOTO' COMMAND AND COMMAND PROCESSING

w3454
v34595
83450
03457
vid464
w3461
03462
03463
23464
03468
3466
03467
03470
03471
03472
w3473
03474
03473
03476
03477
R LT
¥3501
wadea
#3503
03504
93805
03506
03507
03510
vib1}
03512

uabi1d
w3514
03515
03516
03517
03520
w352}
b3522
B3623
03524
03525
03526
wasay
03530
03531
03532
03533
83534
033335
V3536
83537
v3549

614413
014351
@14220
260645
070644
014401
102501
ve2v2e
024231
014316
051501
0v24327
081526
027461
071031
060643
73030
115162
064667
058527
n27325
855514
227325
041436
bu2val
027510
041505
002020
214220
043613
124000

1035814
vo2val
vaaide
000327
budie2
003174
V3367
V634564
2e351¢
ve3546
023810
023510
0v3540
0a36a}
8u4547
0v4va4q
bu4141
bveiie
260325
003333
002005
00447}

GOTO

PRCSS
PROC

ILCOM

COMGO

JSB
JSB
JS8B
LDA
STA
JSB
LIA
SSA
JMP
JS8
CPA
JMP
CPaA
JMP
STA
LDA
STA
JSB
LDB
cPs
JMP
CcPB
JMP
ADA

SSA,

JMP
ADA
S8A
J8B
ADA
JMP

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

GETLN
FNDLN
ERROR
THSLN
PC
?ETC

RECOV
SPNOR
B1S
POPJ
B73
PRCSS
PCTEMe}
TXOUT
PCTEM
6T1,1
CHAR
875
PCSEY
B50
PCSET
BM133
RSS
»+3
832

ERROR
COMGO
Q8,1

*+i,1
ASK
BUF
POPJ
0o
ERASE
FOR
GOTO
ILCOM
IF
ILCOM
ILCOM
ILCOM
MOD
NCODE
OPTN
XLOT
START
RETRN
SET
TYRPE
UNPK

READ SWITCMES
TEST 8IGN BIT
EXIT ON SIGN BIT

'

SAVE CHAR
SAVE POINTER

GET NEXT CH
EXAMINE TERMINATOR
IS IT = %

YES

(?

BEYOND 27

BEFORE A?
ILLEGAL COMMAND

COMMAND ENTRIES

CHAVVDIVCZITXQ=MIONNTNMOOD >
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1720
1721
1722
1723
1724

0354}
v3542
03543
v3544
n3545

004643
804651
vedsle
@0d8%0
Qv4714

DEF
DEF
OEF

. DEF

DEF

VAR
WRITE
ILCOM
ILCOM
ZER

N<XE<



PAGE vudl noy

1726w
1727
1728
1729
1730
17314
1732
1733
1734
1738
1730
1737
1738
1739
1740
174}
1742
1743
1744
1743
1746
1747
1748
1749
1750
1758}
1752
17583

VIF

03346
03547
3550
83554
235652
03559
23554
w3555
03556
03587
w3560
3561
83562
3563
03864
03865
¥3366
03567
3570
03871
03872
03573
03574
03575
Vw3876
03577
CRLT T

014316
051514
002001
014220
014544
0e4730
214342
061217
vo202¢
827454
Ro7400
voz2ne2
vodano
874635
06667
851520
827575
051526
027461
0531501
024327
014404
627565
014401
034635
227564
027454

COMMAND

IF

IF3

IF1

ONCAIL, COMMAND

JSB
CPA
RSS
JSB
Js8
DEF
J58
LDA
884
JMP
cce
824
BLS
$TB
LDA
CPA
JMP
CPA
JMP
CPA
JMP
Js8
JMP
JsB
182
Jhp
JMP

INTERPRETER
SPNOR
856 (
ERROR NOT (
PUSHJ EVALUATE EXPRESSION
EVAL=]Y
PARTS TEST )
FLAC TEST EXPRESSION
GOTO SKIP NONE 1IF =VE
Bewy
OR B=a2 IF EXPN #VE
T
CHAR
854 ¢
1F1
B73 ’
PRCSS
815 CR END OF LINE
POP)
GETC
we7
GETC SKIP OVER COMMA
T1 COUNT COMMAS
IF3 GEYT ANOTHER COMMA
GOTQ ENOUGHS GOTO!
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1756
1756
1797
1758
1759
{760
1761
1762
1763
1764
1768
1766
1767
1768
1769
1770
1771
1772
1773
1774
177%
1776
1777
1778
1779
1780
17814
1782
1783
1784
1785
1786
1787
1768
1789
1790
1791
1792n»
1793
1794
1795
1796
1797
1798
1799
1800
1891
1802
1803
1804
18095
1806
1807
1808»
1009w
1810

0042 w01 ONCAL COMMAND INTERPRETER

'MODIFY! COMMAND

v36VL 014413
03602 BV2021
V3603 V14220
03604 060643
U3608 073672
83606 01435}
036087 014220
V3610 ©V63672
03611 V64643
©3612 B70643
V3613 0877672
03614 V60667
036195 VY1820
B3616 027664
B3617 063672
03620 0700640
V3621 064672
w3622 Ww6we4
03623 V60670
¥3624 17000}
03625 bBwV60VY4
w3626 Ke5200
BI627 1©B74633
w3630 074650
83631 115154
©v3632 V11586
V3633 ©¥73671
63634 Bladpl
03635 115142
#3636 060667
w3637 115144
03640 0515191
03643 w24177
v3642 053671
03643 027647
03644 027634

03645 B6P650
03646 070633
03647 115143
3650 851500
b3651 027634
03652 V51476
03653 027631
p3654 851553
V3655 @27045
vd656 851467
0367 027633
63660 115144
03661 ©53501
03662 @24177
VI663 07647

MOD

MOD1Y

MODSK

MODCP

MODBA
MODFD

JSB GETLN
SSA,RSS
JSB ERRUR
LDA TXOUT
S§TA MODT
JS8 FNOLN
JS8B ERROR
L,DA MODT
LOB TXO0UT
STA TXOUT
STB MODY
LDA CHAR
CPA BS54
JMP MODNL
LDA MODT
STA TXOUT
LOB BUFR
INB

LDA LNNO
STA §,1
INB

RBL

STB TXIN
STB PAKST
JSB8 TT4,1
AND B77
STA MODCH
JSB GETC
J8B PRC,I
LDA CHAR
JSB PKC,1
CPA BiS
JMP MODX
CPA MODCH
JMP MODFD
JMP MOQDCP

LDA PAKST
STA TXIN
JSB ROC,1I
CPA B14
JMP MODCP
CPA B7
JMP MODSK
CPA B137
JMP MODBA
CPA Bi2
JMP MODSK+2
J8B PKC,!
CRA B1S
JMP MODX
JMP MODFD

TEST SOURCE LINE
NOT 1 LINE
SAVE TEXT

SET LSTLN, THSLN TX0UT
NO SUCH LINE

RESTORE TEXT

SAVE SOURCE

TEST ,

GO GET NEW LINE NO
RESTORE SOURCE

SET UP OUTPUT LINE

READ TTY SILENTLY

COPY TILL SRCH CH OR END
OUTPUT ON TTY

CR ‘
END OF LINE
SEARCH CH

CONTINUE

BACK ARROW

LOSE COPIED TEXT
READ TEXT OR EDIT COMMANDS
FORM=FEED

SEARCH AGAIN

BELL

CHANGE SEARCH CH
BACK ARROW

LOSE TEXT

LINE FEED

COPY REST OF LINE

CR
TERMINATE LINE
CONTINUE

READ LINE NUMBER FOR MODIFIED LINE

03664 014401

MODNL

J8B GETC

PASS COMMA



PAGE 0043 w01 ONCAL COMMAND INTERPRETER

1818 03665 014413 JSB GETLN NEW NO

1812 03666 002020 §SA TEST LGAFL
1813 03667 027647 JMP MOD1}

1814 03670 014220 JS8B ERROR NOT SINGLE LIN
1848 103671 000000 MODCH NOP SEARCH CH ‘
1816 93672 0eoeoe MODT NOP

1817

ie18e TELETYPE OUTPUT BUFFER

1819 03673 pveoee TTBUF RSS 72
1820 wv4owd TTEND EQU »



PAGE

1822»
1823
1824+
1825
1826
1827
1828
1829
183a
1831
1832
1833
18634
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844»
1845
1846
1847
1848
1849
1850
186}
1832
1883
1854
1855»
1856w
1857
1858
1859
1860
16861
1862
1863
1864
18685
1866
1867«
1868
1869
1870
1874
1872w
1073
1874
1875
1876
1877w

V044 421 ONCAL COMMAND INTERPRETER

'NCODE' COMMAND LISTED WITH 'UNPACK! BELOW
'OPTION' COMMAND
04pU3 01440} J8B GETC GET NEXT OPTION
04004 115152 OPTN JSB 6T4,I1
04005 B51545% CPA 8122 R
0406 026026 JMP OPTNR HIGH SPEED READER
04007 451537 CPA B113 K
24n10 026035 JMP OPTNK KEYBOARD
04011 851544 CPA Bl20 P
04p12 026037 JMP OPTNP PUNCH
04013 051547 CPA Bl24 7
V4014 026045 JMP OPTNT TYPE
04015 ©v51540 CPA B1l4 L
V4n16 026850 JMP OPTNL LINE PRINTER
04017 ©51333 CPA BlO6 F
V4ag2® 026055 JMP OPTNF FIXED ODUTPUT FORMAT
4021 031834 CPA B1@7 6
v4n22 0260854 JMP OPTNG GENERAL OUTPUT FORMAT
V4023 051544 CPA B115 M
V4024 026060 JMP ORTNM MAG TAPE 1/0
Va02s 014220 J8B ERROR ILLEGAL OPTION
V4026 061205 OPTNR DA HSROR SET H,8, READER
04V27 070663 STA INCH FOR CHARACTER INPUT
W4P3¢ 103715 STC HSR,C INITIATE
¥4031 060667 OPTNY LDA CHAR ANY MORE OPTIONS?
04032 051520 CPA BS54 e ?
04033 026003 : JMP OPTN={ GO GET NEXT
4034 128215 JMP COX,1 ALL OONE
04035 015032 OPTNK JSB TTRON SET KEYBOARD INPUT

WaBd6 026031 JMP OPTNY

. 04R3I7 061207 OPTNP LDA HSPCH SET H,S, PUNCH

V4040 070664 STA QUTCH FOR CHARACTER OUTPUT
04n4y 107716 CLC PNCH,C INITIALISE

04942 002404 CLA,INA

04043 071127 STA PNCHF CLEAR 'BUSY!? '
04044 0826031 JMP OPTNI

04045 2861230 OPTNT LDA TTYPN SET TTY PUNCH

04046 070664 8TA QUTCH FOR CHARACTER OUTPUT
04047 2260131 JMP OPTN1

04059 V62053 OPTNL DA LPR SET LINEPRINTER
04051 070664 8TA OUTCH FOR CHARACTER CUTPUY
4052 V26031 JMP QPTNY

04add 247217 LPR DEF LPOUT

04654 002401 OPTNG CLA,RSS CLEAR

V4055 DA3400 OPTNF CCA OR SET

04056 @70677 STA FORMF "FIXED" FORMAT FLAG
04037 082683} JMP OPTNY

[ ¥
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1878
1879
1880
168}
1882
18683
1884
1888
1886
1887
1688
1809
1890
1891
1882
1693w
1894
1895
1896
1897
1898
1899
1900
19014
1902
1903
1904
1908
1906
1907
1908
1909
1910
1911
1912
1913
1914»
1935
1916
1817
1918
1919
1920
19214
1922
1923
1924
1925
1926
1927
19286

0045 wol

04060
04061
vapo6R
v4063
V4064
24065
04066
w4067
vae7ae
vag7l
bap72
04873
¥4a974
04075
04p76

vaa77
V4100
0410}
V4102
04163
w4104
04185
04106
w4107
CERRY’
LIRS
04112
04113
n4114
04115
4116
04117
04120
04121
w4122

04123
04124
04125
04126
04127
VERR T
4131
v4a132
04133
V4134
04135
04136
64137
V4140

ONCAL COMMAND INTERPRETER
@14316 OPTNM J8B SPNOR  CHECK ,
251520 CPA BS4
202001 RSS
014220 JSB ERROR  NOT ,
014401 JSB GETC PASS ,
115152 JSB GT4,I REA) I OR O
251538 CPA Bil} 1
026877 JMP OPTMI  INPUT
251543 CPA B117 0
026123 JMP OPTMO  OUTPUT
051536 CPA Big2 J
026113 JMP OPTMS=2 CONTINUE MAG TAPE INPUT
051544 CPA Bi20 P
826136 JMP OPTM2  CONTINUE OUTPUT
014220 J8B ERROR  {LLEGAL MAG TAPE OPTION
014544 OPTMI JSB PUSHJ  SET UP INPUT BUFFER
206705 DEF GTARG=1
060651 LDA PTH
VoPRe6s CLE,ELA
871043 STA MTIN
671014 STA MTINB :
061110 LDA GTL » LENGTH
201009 ALS CONVERT TO CHMARACTER COUNT
071015 STA MTINL
003490 CCA SET BUFFER EMPTY
871016 STA MTINC -
®71017 STA MTINT  SET 'TERMINATED!
861211 LDA MTINP  SET MT INPUT ROUTINE
070663 STA INCH
060763 OPTMS LDA BUNY UNIT SELECTED?
vp2021 $SA,RSS
2260831 JMP OPTN1Q
A02400 CLA DEFAULT YO UNIT @
115158 JSB BSl,1
V26031 JMP OPYN{
14544 OPTMO JSB PUSHJ  SET UP OUTPUT BUFFER
006705 DEF GTARG=1
060651 LDA PTI GET BUFFER PTR
¥0R066 CLE,ELA AS CHARACTER POINTER
071022 STA MTOP SET CURRENT
871023 STA MTOPB AND INITIAL PTRS
261110 LDA GTL GET LENGTH
ve1000 ALS IN CHARACTERS
041437 ADA BM} PLUS ONE
071025 STA MTOPC  SET CURRENT
071024 STA MTOPL AND INITIAL COUNTS
@631212 OPTM2 DA MTOPP  SET MY DUTPUT ROUTINE
070664 STA QUTCH
026115 JHMP OPTMS

GO CHECK IF UNIT SELECTED
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1930
193t
1932»
1933
1934»
1935
1936
1937
1938
1938
1940
194}
1942
1943
1944
1948
1946
1947
1948
1949
1980
1951
1952
1953
1954
1958
1956
1987
1958
1959
1960
1961
1962
1963
196«
19685
19686
1867
1966
1969
1970
1974
1972
1973
1974
1975
1976
1977
1978%
1979
1980
198y
1982«
1983
1984
1965

@046 wi}

PLOT COMMAND (BUFFERED)
CALLS? P X,Y,OPTION
OPTION =VE} INITIALISE, CURRENT POINT (X,Y)? RAISE PEN
+VE, EVEN OR OMITTED? PLOT TO (X,Y), PEN DOWN
+YE, ODDJ PLOT TO (X,Y) WITH PEN UP :

w4141
va142
04143
V4144
v4145
04146
04147
w4150
04154
04152
04153
04154
24155
04156
84157
04160
04161
04162
04163
va164
W4165
04166
04167
04170
84171
04172
04173
04174
V4175
04176
04177
04200
04201
04202
04203
04204
24205
V4206
e4207
24210
04211
0e212
04213

w4214
04245
04216

4217
04220
04221

014544
204731
115140
001217
01217
001043
115153
001217
#41456
P00V65
171037
014544
006675
014220
115140
001217
001217
eB1@a46
115153
ve1217
841456
B0Q06S
01121
871054
v14544
006675
026202
115153
01247
0081390
911455
631054
002001
V61054
065037
206004
170001
006004
¥55641
065040
055042
026363
075037

61052
002003
125235

02400
0741082
271033

XLOT

PLTST

JSB
DEF
Jse
DEF
DEF
DEF
JSB
DEF
ADA

CLE,

STA
JSB
DEF
JSB
JS8B
DEF
DEF
DEF
J§8
DEF
ADA

OR

PUSHJ
EVAL
FMP,1
FLAC
FLAC
PLXS
INt, 1
FLAC
BMIN
ERA
PLIsI
PUSHJ
ARG
ERROR
FMP,1
FLAC
FLAC
PLYS
INT, 1
FLAC
BMIN

CLE,ERA
ARS, ARS

STA
J38
DEF
JMP
Jsa
DEF
RAR
AND
I0R
RSS
LDA
LDB
INB
8TA
INB
CPB
LDB
CPB
JMP
878

LOA

§ZA,

JMP

CLA
STA
8TA

PLINY
PUSHJ
ARG
*+7
INT, I
FLAC

BCRIY
PLINY

PLINY
PLI

1,1

PL1
PLO
PLO
PLFUL
PLI

PLSW

RSS
COoX,1

PLSW

PLFL1

ONCAL COMMAND INTERPRETER

P XsY

GET X
SCALE X

CONVERT TO INTEGER

CONVERT TO ONES COMP
TRUNCATE TO 15 BITS
X TO BUFFER

GET ¥

NO Y
SCALE Y

CONVERT TO INTEGER

CONVERT TO OJES COMP
CLEAR SIGN

TRUNCATE TO 13 BITS
SAVE Y

GET OPTION

NO OPTION=OPTION @
OPTION TO A AS INTEGER

POSITION LS AND SIGN
MASK OFF
INCLUDE IN Y

OPTION O
GET BUFFER POINTER
STEP PTR FROM X TO VY
STORE Y AND OPTJION
STEP BUFFER POINTER
END OF BUFFER?

RESET TO START
18 BUFFER NOW FULL?
YES; WAIT TILL IT ISN'T
SET UPDATED POINTER

BUSY?

B=BUSY

YES? ALL DONE
SET BuUSY

SET '1ST TIME!
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1966w
1987
1988
19869
1990
19914
1992
1993
1994
1905
1896
1997
1998
1999
2000
20014
2002
2003
2004
2005
2006
'{'1'H
2048
2809
2010
201
204
2013
2014
2045
2016w
2017
2018
2019
2020
2024
2022
202)
2024
2025
2026
2027
2028
2029
2030
203}
2032
2033
2034
2038
2036
2037
2038
2039
2240
204}

0047 #@1 ONCAL COMMAND INTERPRETER

04222 061055 PLSTT LDA PLX INITIATE LINE PLOT
V4223 V7190587 STA PLNX SET UP 'NOW' PTRS
04224 261056 LDA PLY

04228 071uv60 STA PLNY

V4226 $61042 LDA PLC)I PICK UP X

V4227 071056 STA PLX SET DESTINATION
24230 035042 ISZ PLO

042331 161042 LDA PLO,I PICK UP Y

04232 0119851 AND PLMSY MASK Y

Vw4233 B71056 STA PLY

V4234 161842 LDA PLO,I GET OPTION

04235 011455 AND BCRIT MASK OPTION BITS
V4236 @n1200 RAL POSITION OPTION
04237 08658042 LDB PLO STEP BUFFER POINTER
04240 006004 INB

04241 05804} CPB PL1 END OF BUFFE<%?
04242 065u40 LDB PLD RESET TO S ART
04243 075042 8TB PLO SET UPDATED POINTER
V4244 P02020 $SA TEST OPTION

04245 026350 JMP PLRST  =VE} RESET ORIGIN
04246 07000} STA | SAVE PEN POSN IN B
04247 021061 XOR PLPEN TEST PEN POSITION
04250 Pv200) SZA,)RSS

04251 026257 JMP PLXX UNCHANGED

04252 275061 STB PLPEN  SWAP PEN POSITION
V4253 061507 LDA B4e PEN DOWN

04254 vV6YL2 828

V4255 V61503 LDA B2@ PEN UP

04256 V16367 JSB PLWT GO, MOVE PEN
04267 061055 PLXX LDA PLX FORM DX

V4260 003104 CMA,CLE, INA

04261 P4aLVS7 ADA PLNX

04262 00644} CLB,SEZ,RSS TAKE MODULUS
04263 VO3V04 CMA, INA

04264 071062 STA PLDX

04265 vasdsew ELB MOTION T0 B

04266 V61056 LDA PLY FORM DY

04267 VR3104 CMA,CLE, INA

04270 V41060 ADA PLNY .

04271 Q02020 $SA TAKE MODULUS
04272 Pa3vva CMA, INA

04273 071063 STA PLDY

04274 005000 ELB Y MOTION TO B
04275 B75v64 STB PLMY SAVE MOTION BITS
04276 VVd104 CMA,CLE,INA WHICH IS GREATER?
04277 041062 ADA PLDX

04300 vagu4e SEZ

04301 026312 JMP PLOT2 DX GREATER

04302 v6Lv62 LDA PLDX DY GREATER) SWAP
04303 V65063 LDB PLDY

04304 071063 STA PLDY

04305 875062 8T8 PLDX

04306 PV2404 CLA,INA SET UP MAJOR MOTION
04307 V110464 AND PLMV MASK Y MOTION



PAGE

2042
204
2044
2045
2046
2047
2048
2049
2usSo
V{.1-}}
2052
2053
2004
2059
2086
2087
2058
2059
2060
2061
2062
2063
2064
20653
2066
2067
2068
2069
2070
207}
2072
2073
2074%
2075
2076
2077
2078
2079
2080
208}
2082
208)
2084
2088
2086w
2087w
2068
2089
2090
2091
2092
2093
2094
2095
2096
2097

Y MOTION TABLE

GET MOTION BITS
POSITION X MOTION
X MOTION TABLE

MAJOR MOTION
GET MINOR MOTION
NEGATE IT FOR PLOT COUNY

TEST FOR ZERO

IF @, COMBINED®SMAJOR
MOTION BITS

COMBINED MOTION TABLE

COMBINED MOTION
SET STEP COUNTY
+1J COUNT BEFORE STEP

STARY PLOT COUNT
WITH MAJOR DELTA/2
DONE?

END OF THIS SEGMENT
STEP PLOT COUNT BY MINOR
SET EITHER MAJOR MOTIOMN
OR, IF O'PLOW

SET COMBINED MOTION
AND ADD MAJOR TO COUNT
GO PLOT

INITIALISE
PEN UP

ANY MQRE IN BUFFER?

NO
CONTINUE PLOTTING
CLEAR 'BuSY!
SHOULD NOT RETURN
UNEXPECTED PLOTTER INTERRUPT

READ SWITCHES
TEST SIGN BIT
QUIT IF =VE

RPLOT I/0
PRESERVE & :
NULL INSTRUCTION?

0448 #01 ONCAL COMMAND INTERPRETER
84318 041067 ADA PLT}
04311 026319 JMP a+4
04312 861064 PLOT2 LDA PLMV
04313 GoLi00 ARS
04314 41uU70 ADA PL T2
04315 164000 LOB ©,!
V4316 B75065 STB PLMAJ
04317 261063 LDA PLOY
04320 Vodewd CMA, INA
04321 071963 STA PLDY
4322 BV2003 SZA,RSS
04323 026327 JMP %44
04324 V61064 LDA PLMY
04325 041074 ADA PLTS
04326 164000 LDB 0,1
04327 075066 $TB PLCOM
04330 V65062 LOB PLDX
04331 007000 cMB
04332 B75064 STB PLMV
w4333 265062 LOB PLDX
V4334 V5100 BRS
04335 Q35064 PLOTI ISZ PLMV
04336 Vo201 CLE,RSS
04337 226354 JMP PLEX
04340 V45063 ADB PLDY
04341 061065 LDA PLMAJ
4342 002040 SEZ
P4343 026346 JMP %+3
V4344 231066 I0R PLCOM
04345 245062 ADB PLDX
04346 016367 JSB PLWT
V4347 026335 JMP PLOT3
V4350 002404 PLRST CLA,INA
04351 07106} 8$TA PLPEN
04352 061503 LDA B2D
04353 016367 JSB PLWT
04354 063042 PLEX LDA PLO
04355 051037 CPA PLI
04356 pv2401 CLA)RSS
04357 026222 JMP PLSTT
04360 P3ISLS52 I8Z PLSW
04361 016367 JSB PLWT
04362 914220 JSB ERROR
BUFFER FULLJ TEST SWITCHES
04363 102501 PLFUL LIA ¢
V4364 Po2020 S$SA
V4365 B24231 JMP RECOV
04366 026211 JMP PLTST
04367 004366 PLWT DEF wm}
V4370 078072 STB PLT
04371 202003 8ZA,RSS
04372 026375 JMP w3
04373 102620 OTA PLOT

OUTPUT INSTRUCTION

. 29
- .
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2098
2099
2180
2101
2102
2183
2104
2105
2106
2107
2108
2109
2110
2111w
2112
2143
2114
2115
2116
2117
2148
2119
2120
2121
2122»
2123w
23124
2128
2128
21285
2125
2128
2128
2125
2124
2125
2125
2125
2125
2125
2128
2125
2125
2125
2125
2125
2125
2125
2125
2125
2126
2125
2125
2126
2125
2125

0049 w01 ONCAL COMMAND

04374 103720
4375 061053
84376 dw2002
04377 26402
04400 0350583
64401 125215
va4e2 06173
04403 10310}
V4404 BPROI6
04488 192101
04406 061074
04407 065075
04410 126414

04411 vepeow
04412 1a3120
04413 071074
84414 0750758
04415 po1520
4416 102204
04417 vv2wR4a
w4420 071073
04421 068072
V4422 126367

BUFFER

04423 Pdyvoepu
04424 voouee
04425 doowow
R4426 QVv0R0
04427 Bvovee
¥4432 000000
v44d) onovee
V4432 0GvYeoe
V4433 V0VVRD
¥4434 00BLAY
04433 0@oQ0L
W4436 dwvoRRe
04437 vomoaw
04440 w0RVYE
w4441 Qdugveo
04442 BUBURG
04443 dvovoo
¥4444 vepoow
V4445 veBoQAYL
84446 00OBDVL
04447 0000VOL
04450 Duowown
V4451 boovue
V4452 orpuoR
04433 vooopoL
04454 voevey
04455 ovvenew
04456 PuovRe
04457 poRVRL

PLIR

PLBUF

8$TC PLOT,C
LOA PLFLY
S$ZA

JMP %43
I18Z PLFLY
JMP CUX,1
LDA PLEO
CcLO
SLAELA
STF 1

LDA PLAB
LDB PLABe}
JMP PLIR,I

NOP

CLF PLOT
STA PLAB
STB PLAB+Y
ERA,ALS
s$oC .

INA

STA PLEO
LDB PLT
JMP PLKWT,1

REP Jdu
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOQP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

INTERPRETER

18T TIME?

SET 'NOT 1ST TIME'
18T TIME EXIT
NORMAL EXIT

RESTORE A
AND B

PLOTTER IR ROUTINE
CLEAR FLAG
SAVE REGISTERS
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2125
2126
2127
2128
2129

V50 #@1 ONCAL COMMAND

04460 OGvovew
0446}

04461 B00VLA4
04463 Quvouve)
04465 00P0QS

NOP
PLEND EQU
PLTB1 OEC
PLTB2 DEC
PLTB3 DEC

INTERPRETER

[ ]

4,8

1,2
5,9,6,10



PAGE v0B1 #vi ONCAL COMMAND INTERPRETER

2131w "QUIT' COMMAND TRANSFERS CONTROL TO 'START?,
2532»

213w TRETURN' COMMAND LISTED WITH 'POPJ' SUBROUTINE,
2434w

2335w YSET! COMMAND LISTED WITH 'FOR', ABOVE,

2136

2137w TTYPE' COMMAND LISTED WITH 'ASK!, ABOVE,

2136w

2139% TUNPACK! COMMAND}

2140w CONVERTS BCD OR BINARY ('INTEGER!

2141 TO AVOID CONFUSION OF INITIAL LETTERS) TO INTERMAL
2142n FLOATING POINT FORMAT

2343 ¥a47) 016632 UNPK JSB UNPK®G SET UP ARRAYS AND COUNTS
2144 04472 100200 MPY UNPKN

2149 V4474 072544 STA UNPKN o ENGTH REQUIRED FOR QUTPUT
2346 V4475 Q03104 CMA,CLE, INA

2147 84476 041110 ADA GTL COMPARE LENGTH AVAILABLE
2148 04477 065110 L.DB G6TL

2349 04500 vv2042 SEZ)SZA SKIP IF SUFFICIENT
2150 04501 0876544 STB UNPKN OTHERWISE SET SHORTER
2381«

2152 04502 162542 UNPK2 LDA UNPKS,I GET DATA

2153 04503 036542 I87 UNPKS

23154 04504 06654 L.DB UNPKO FIND OPTION

2185 04505 255531 CPB B162

2156 04506 026511 JMP UNPKB

2487 04507 01652% JSB UNPKR

2158 04510 026502 JMP UNPK2

2159w

2160 04511 072545 UNPKB STA UNPKT SAVE LeSs

2163 104512 vu1727 ALF o ALF GET M.S8,

2162 04513 011563 AND B377

2163 04514 051467 CPA B12

2164 04515 vo2400 CLA COPE WITH CODED ZERO
2165 04516 216525 JSB UNPKR

2166 V4517 V62545 LDA UNPKT GET L.S,

2467 14520 V11563 AND B377

2168 ©4521 951467 CPA B2

2369 104522 vo2400 CLA

2370 w4823 V16525 JSB UNPKR

2171 04524 026502 JMP UNPK2

2472w

23173 04525 20PORR UNPKR NOP STORE AND COUNT

2174 04526 115176 JSB DBL,I CONVERT TO FLOATING POINT
2175 1014527 100651} DEF PTi,1

2176 04530 060651 LDA PTH STEP POINTER

2477 104531 041473 ADA BJ

2178 04532 v7065] STA P11

2479 04533 062544 LOA UNPKN COUNT

2180 04534 041473 ADA BJ

23681 04535 872544 STA UNPKN

2182 04536 pp2020 SSA

23183 104537 126525 JMP UNPKR,1 MORE TO COME

2184 04540 125215 JMP COX,1I ALL DONE

21856%

2186 04541 ©VAVAY UNPKO NOP OPTION
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2187
21088
2189
2190
2191

G852 #0) ONCAL COMMAND INTERPRETER

04542 202000
04543 00080V
04544 00OVOO
04545 000000
24546 20RRY

UNPKS NOP
UNPKL NOP
UNPKN NOP
UNPKT NOP
UNPKF NOP

SOURCE

SOURCE LENGTH

WORD COUNT

TEMP STORAGE, BCD UNPACK
FRACTION FLAG, BCD PACK



PAGE

2393w
2194
23195
2196
2197
2198
2,99
2200
2201
2202
2203
2204
2205
2206n
2207
2200
2209
2210
2211
2212
22319
2214
2215
2216
22y7
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230w
2231
2232
2239
2234
22356
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245

0033 ko)

04547
04554
04551
04553
04554
04555
¥4556
04557
w4560
04561
k4562
04563

©®4564
V4569
04566
V4567
was7e
04571
B4572
V4573
04874
04579
04576
84577
04600
04601
B4602
24603
64604
04608
V4606
vwa6u7
BaGiL o
Vw4611
w4612

04613
V4614
V4615
04616
04617
04620
va621
04622
w4623
B4624
04625
V4626
04627
V4630
4631

ONCAL COMMAND INTERPRETER

INCODE'! COMMAND; INVERSE OF 'UNPACK!

¥16632
we740v
100400
v72544
076846
0o3104
841110
0a6444
026564
0765646
v65110
876544

115189
1v4842
#66542
045473
076542
266541
©v85531
026613
170651
034651
036544
026564
062546
vo2n2l
125215
115183
104542
211530
Q02003
Abi467/
vnizaz
1706514
1252195

v11530
na2esd
061467
buizaz
17065}
115189
104542
nE6s42
045473
276842
011530
82203
061467
140651
026574

NCODE

PACK2

PACKS

PACKSE

JSB UNPK®
ccs

DIV UNPKN
STA UNPKN
8T8 UNPKF

CMA,CLE,INA

ADA GTL

CLB,)SEZ,RSS

JMP w44
8T8 UNPKF
LB GTL
8T8 UNPKN

J8B INT,I

DEF UNPKS,1

LDB UNPKS
ADB 83

STB UNPKS
LLB UNPKO
CPB B1R2
JMP PACKS
STA PT1,1
I1SZ PTI

ISZ UNPKN
JMP PACK2
LDA UNPKF
8SA,RSS

JMP COX,1
J8B INT,I

DEF UNPKS,I

AND 877
SZA(RSS
LDA HB12
ALF ¢ ALF
STA PT1,1
JMP COX,1

AND B77
SZA,RSS
LDA B12
ALF,ALF
STA PT1,I
JSB INT,1

DEF UNPKS,I

LDB UNPKS
ADB B3
STB UNPKS
AND 877
S8ZA,RSS
LDA B12
ADA PT1,I
JMP PACK3

SET UP ARRAYS AND COUNTS
=0/P REQUIRED

FRACTION (@ FOR INTEGER)
COMPARE LENGTH AVAILABLE

SET SHORTER

GET DATA
STEP POINTER

OPTION?

BCO
INTEGER

DONE?
BCO HALF WORD?

PACK BCD
TEST FOR ZERO

GET SECOND CHARACTER



PAGE 0054 #01 ONCAL COMMAND INTERPRETER

2247 104632 0veUYPY UNPKD NOP SET UP 'UNPACK' AND 'PACK!
2248 04633 115152 J8B G6T1,!I GET OPTION

2249 V4634 1¥7254) STA UNPKO

22%p 04635 051531 CPA Bi@2 18 IT 'BCD!

2201 04636 V260642 JMP UNPK1

2232 v4637 051539 CPA B11} IS IT 'INTEGER'

228d w4640 026642 JMP UNPK}

2284 104641 014220 JSB ERROR

2235«

2206 04642 014544 UNPK3Y JSB PUSHJ GET SOURCE ARRAY
2257 04643 214544 VAR J8B PUSHJ SET UP VARIABLES

2258 104644 0U6706 DEF GTARG

2259 04645 014316 J88 SPNOR

2260 04646 051520 CPA BS4 ’

2261 04647 026642 JMP VAR=§{  MORE

2262 04650 125245 JMP COX,1

2263w :

2264n IWRITE! COMMAND

2265 04651 014413 WRITE JSB GETLN  WRITE LINE, GROUP OR ALL TEXY
2266 04652 014351 J88 FNDLN FIND LINE

2267 046353 026703 JMP WRITY  NOT FOUND; GROUP OR ALL?
2268 104654 060670 LDA LNNO

2269 04655 v9a2002 SZA

2270 04656 115146 JSB PRL)I  PRINT NON®ZERO LINE NO
2271 104657 v144081 J8B GETC PRINT LINE

2272 14660 114664 JSB QUTCH,!I

2273 04661 V60667 LDA CHAR

2274 104662 ¥51504 CPA B1S UNTIL CR

2275 04663 BY2001 RSS

276 04664 026657 JMP %»§

2277 104665 160645 LDA THSLN,I TRY NEXT LINE

2278 04666 VY2u@3 WRIT2 SZA,RSS

2279 04667 024327 JMP POPJ END OF TEXT

2280 04670 202004 INA

2281 04671 070651 STA PT1

2282 04672 060666 LDA LGAFL

2283 04673 Q02120 SSA

2284 V4674 024327 JMP POPJ EXIT IF SINGLE LIME
2265 w4675 160651 LDA PT1,1  CONTINUE IF GROUP OR ALL
2286 94676 V14332 JSB TSTGP

2287 04677 0267825 JMP WRIT3  DIFFERENT GROUP

2288 04700 16065% WRIT4 LDA PT4,I _

2289 w47v1 V70670 STA LNNO CONTINUE SOMEWHAT INELEGANTLY
2290 04702 026652 JMP WRITE+1 ,,4BUT IT WORKS

2291w

2292 04703 V60645 WRITL LDA THSLN

2293 04704 0260666 JMP WRIT2

2294»

2298 04705 060666 WRITI LDA LGAFL  IF NOT ALL, THEN DONE
2296 V4706 w201} SLA,RS3

2297 04707 v24327 JMP POPJ

2298 04710 V61501 LDA B15 ALL) CONTINUE

2299 04711 114664 JSB OUTCH,I .

2300 4712 026700 JMP WRIT4

2303w

2302» YZERO' COMMAND TO ZERO QUT AN ARRAY
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2383
2304
238d
2306
2307
2308
2309
2310
2311
232
2313
2314
23415

0ess #oy

04713
04714
04715
04716
04717
04720
047214
04722
04723
04724
04725
04726
04727

014401
614544
006706
061110
0086400
174651
034654
be2eas
826729
014316
53520
026713
125216

ONCAL COMMAND

ZER

J8B GEYC