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LTITLE FOCAL
/ €0IT 14 1--21--70

/SAME AS EDIT 8 EXCEPT VERSION NO, CHANGE TO A

/

/
/COPYRIGHT 1969

/DI1GITAL EQUIPMENT CORP,

/MAYNARD, MASS,

/

/DAVE LENEY
/2-7-69

/

/FOCAL IS A REGISTERED TRADEMARK OF
lanITAL EQUIPMENT CORPORATION

/
/FOCAL FOR THE PDP-9 ADVANCED SOFTWARE SYSTEM

loEFlNE MULTIN [F MULTI-USER VERSION WHERE N=2 OR 4 USERS
/QEFINE BF=@ IF BACKGROUNp-FOREGROUNp MONITOR
JIFZER MULTI-4

USR4:=8
.ENDC

/

/GLOBAL CALLS TO

/
.GLOBL
.GLOBL
.GLOBL
.GLOBL
«GLOBL
.GLgBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL

F4 ARITHMETIC PACKAGE

<AA
.AB
.AC
.AQ
«AP
<AQ
.AR
.AS
AT
<AX
.BA
AN
.CD
.BH
DSI
0co
DAT
oLo
DEX
DSQ
.ER

N
S
AN
G
P
RT

/EXPONENT

/HIGH ORDER MANTISSA
/LOW ORDER MANTISSA
/LOAD (3 WORDS)
/STORE (3 WORpS)
/ADD

/SUBTRACT
JMULTIPLY

/DIVIDE

/FIX

/NEGATE

/FLOAT

/NORMALIZE
/A»*B-PONER
/SINE

/COSINE
/ARCTANGMENT
/LOGARITHNM
/EXPONENTIAL
/SQUARE ReoOT
/.0TS ERROR (?3¢)

/
/.GLOBL REFERENCES FOR EXTERNAL FUNCTIONS
/

.GLOBL
.GLOBL
.GLOBL
.GLOBL
.GLOgL
.GLOgL

NEWF
XPUSHJ
XPUSHA
PD2
Pp3
UTRA

/FUNCTION TABLE
/PUSH Jum®
/PUSH AC

/PUSH FLOATING
/POP FLOATING
JUNPACK
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2

lp000@
208009
300000
LTLIT.]
480000
5800080
680000

- 78000@

800009
200000
200203
2009011
200109
200000

P rEErrEPrEPrPrE> >

.GLOBL XSPNOR
.GLOBL FUNERR
.GLOBL EFUN3
«GLOgL FINT
.GLOBL CHAR
.GLOBL EVAL
.GLOBL LaASTV
.GLOoBgL BOTTOM
.GLOBL LINENO
.GLOBL FLARG
.GLogL BUFSTX
.GLOgL XGETLN

.GL XP?
.GLOBL FETVAR

FPO¥-gpp000
FADD=1g0000
FSUg=280000
FuPY=300000
FMyL=300000
FDIV=420000
FGET=580000
FPUT=6000020
FNOR=7800200
FEXT=@
FXIT=0
WORDS=3
DIGITS=11
.SCOM=100
XX=8

BL pJ

/1GNORE SPACES

/ERROR [N EXTERNAL FUNCTION
/FUNCTION RETURN

/FLOATING INTERPRETER
/CHRACTER STORAGE
7EVALUATION ROUTINE

/END OF TEXT/VARIABLES
/START OF PUSH-pDOWN LIST
/CURRENT LINE

/FLOATING ARGUMENT

/POINTER TO 3 WD UNP,CK ARE,
/FETCH LINE NUMGER

/pgp JuMp

/GET 3,6,0R 9 ,SIXBT CHARS

/PSEUDO-FLOATING POINT INSTRUCTIONS,

<EJECT
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. IFUND MULTI
.10DEV =-3,-2,3,5
TT1=776
TT0=775
BKI=3
BKO=S

0008776
288775
000003
eegoes

>»>» > >

.ENDC
. IFDEF MULTI
. I0DEV 1,2,3,4
.IFDEF USR4
.10DEV 5,6,7,108
.ENDC
TTi=0
TT0=8
BKI=9
BKO=2
TTI1=1
TT01=1
BKI1=2
BKO1=2
TT12=3
o TT02=3
w : BKI2=4
BKO2=4
IFDEF USR4
T7T13=5
T703=5
BK13=6
BK03=6
TT14=7
T704=7
BKI4=10
- BKO4=10
.ENDC
COMEIN=2
COMOUT=9
IMBUFF =0 : ' -
INBUF =0 : : ’
OUTBUF =@
.ENDC
/AUTO-INDEX REGISTERS
AXIN=18 /STORAGE INDEX
XRT=z11 ZEXTRA XR
XRT2=12 /EXTRA XR
PD{ XR=13 /PUSHDOWN { IST INDEX REGISTER.
FLTXR=14 /10BUF-1 XR14 FOR FLOATING POINT
X15=15 /FOR COMMON RESTORE
X1g=1¢ /FOR COMMON RESTORE

820c10
gepo1l
eeae12
000213
200014
200015
0@@21ls

> > > >

/
/IN THE MULTI USER SYSTEM 15 AND 16 ARE ALSO USED 8Y THE SWAP ROUTINES
/

.EJECT
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/
/THE FOLLOWING BLOCK IS THE ENTIRE IMPURE
AREA FOR EACH FOCAL JOB

/
. IFDEF MULTI
SWPSZE SWPBGN-SWPEND ,BLOCK SIZg
SWPBGN=. -
/
- RESTR XSBEGN /RESTART ApDRESS FOR THIS Jog
. cTLP XX /ADDRESS OF *P SWITCH FOR THIS USER
BWAIT XX -
/
. FLAC [} /.AA SAVE
(] /.AB SAVE
@ /.AC SAVE
Dy . )
. FRSTSV o 2T /FRST SAVE
. LIST31 P /LIST341 SAVE
- /
AUTOXR ] /X1g SAVE
2 /%11 SAVE
2 /X12 SAVE
[} /X13 SAVE
e /X14 SAVE
’
- IMBFSV XX /BUFFER HEADER POINTERS
© IMBF2S XX
INBFSV XX
OTBFSV XX
.FLINP XX /SUBROUTINE ENTRY POINTERS
X133 XX
+XOUTL XX
. INPUT XX
.DECON XX
.DECNV XX
.IMAGR XX
. IMAGW XX
/
XX /RCALBL
XX /RCALB3
XX ' /WCALBY
XX /WNCALB3
XX /WMCALB4
XX - /LBINB1
XX /LBIN1A
XX 7LBIND2
XX /LBING3
XX . /LBOUTY
XX : /LBOUT2
XX /LBOUT3
XX /LBOUT4
XX /FILERL
XX sFILEB2
XX . /FILEB3
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L.IIL']
sagol

00002
[T.II'M
28004

eeges
20006
e8ea7
280ig
88011
#0912
88913

00014
90915
200156
80017
00028
80021
80022
20023
208024
80025
20826
80027
80030
00831
80832
290833
00934
80835
02836
22837

80040
8041
80042
800843
20044
20845
88046
00047
20050
28851

20052

. 89853

PAGE
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VDV

VDV DDVDVVD

DV VDDVDTDIVDDVDIDVDVVIDVD

'V DDV VVDODV O DVO

5

000009
ec@e000

000000
0002000
000000
220203
080080
2000020
803756
0084066
903125
203131
203213
000014
200000
000200
200000
200000
000215
200000
000000
777777
008000
00800@
208776
2028775
200083
@e88e5
080000
0080200
000008
900000
002090
002000
00890836
9280835
800034
808010
2002000
200000
000008
900000
000000
200200
220000
200000
2060000
082080
880053
009008

> >

P> PP OVDI>> o> rPr PP P rPr>»>» D0V DVDI>>D>> >

/

/REENTRANT VARIABRLES
/

BOTTOM XX

BUFSTX XX

ENDT XX
STARTV XX
BUFR XX

LASTCV=STARTV
FRSTCy XX

LASTYV XX
COMBUF COMEIN
COMBOT cOoMOoUT
IMBUgP IMBUFfF+2
INBUFp INBUF +2

. OTBUFP OUTBUF +2

TEXTP=,
AXOUT XX

- XCTX

)
GTEM 2
MODBUF [*]
ENDCR 215
GETVCT e
SAVEOT [*]
PUTCNT -1
TEMPK 2
INSUg %]
TTIN TT1
TToUT 170
BLKIyN BKI
BLKOUT BKO
LIBRSW 2
EX1 2
AC1H 2
AC1L (]
OVER1 ']
OVER2 ']

- OTEMP=0VER1

LTEMP=AC1L
MTEMP=AC1H
FISW
GETP
GETCX
GET1X
GET2
GET3
PUTP
PUTC
PUTs
SORTCN
LASTOP
EFOP=,
ATSW

O NN OD W

/T0P OF PUSH-DOWN LJST B

/3 REG AREA BELOW TEXT AND VARIABLES
ZUSgp TO CONSTRUCT VARIABLES ANp FILE
/NAMES(FILE@1 AND FILE@2 CONTAIN SAME ADDR)
/START OF TEXT

/LAST LOCATION OF TEXT

/NEXT LOCATION IN BUFFER (VARIABLES)
/ABDRESS OF LAST COMMON VARIABLE
/ADDRESS OF FIRST COMMON yARIABLE
/ADDRESS OF LAST VARIABLE

/COMMAND BUFFER START

/AND END

/BUFrgR pATA POINTERS

/TEXT POINTERS
/0UTPUT INDEX
JUNPACK SWITCH
/UNPACK STORAGE
/POINTER FOR MODIFY
/LAST CHAR FOR GETC
/VARIABLE COUNT
/O0UTPUT CHAR

/0UTPUT COUNTER FOR HEADER PAIR
/TEMP FOR PACK

/8= GETC: #@ = READC

7IN LIBRARY MODE

/ASCI1 STRING POINTER
/CHAR COUNTER (2'S COMP)
/TENP
/TEMP
/TEMP
/ASCII STRING POINTER
/CHAR COUNTER
= /TEMP
/NUMBER IN TABLE FROM SORTC
/LAST OPERATION FOR EVaAL
/FUNCTION COBE,
/ASK=TYPE COOE,
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-

00054
20955
08856
90057
00260

[ LLTE
90862

80063
00064
00055
ea9
00029
00a70
20871
88072
aen7
0ae7

. 80875

88076
90077
82189
99181
es1e2
88183

20104
80105
80106
808107
00110
86111

- @e112
. 99113
28114

90115

088116 -
- 90117

80120
08121

00122

‘90123

808124
2e125
98126

PAGE

VDDV DVODVVVDDD TVDIDY DV VDWWV

DJVWODVD DV DD

VDO B DVDTVDVD

[}

777768
[.LLI.IN
000000
200000
I T.LE
go@215
008000
808114
000000
800000
803000
o0easl
200201
gedoee

200200

geeoace

606000
8eeo00

200000
#08000
200000
aeo00ad
200ea0e

200000
200000
200000
202107
200208
595175
200000
202008
220000

2340826
170301
147142
266601
771508

gooee0
oegaa0
000124
geo0e0

. 080000
020020

b 2 b B I B ]

> >

>»> > >

b2 B B B b B 2 b 2b b b 2 2b b b 3 Ik 2 g 4 @ L s

CNTR
DECP
ADD
XCTIN
NAGSW
CHAR
L[NENO
PC
THISLN
THISOP
LASTLN
DEBGSW
gnPSH
ACKgT
PT4 2
T

13
SAcH
FLARS

FLARG2

SWPEND=.
/

-20
4

XX

XX
2001
215
2000
FRST+1

s DUV D IO

.ENDC

/DELETE AND ERROR COUNTER(USED BY F.P, ALSO),
/NUMBER OF DECIMAL POINTS

/CHAR. BUfF. IN. (DEBUg A[DS.SEE BELQMW.)
/PACK gwlTCH

/NOT ALL AND/OR GROUP SWITCH (49@9=ONE:=ALL}g=GROUP)
/THE MOST IMPORTANT REGISTER

/LINg NUMBER ReAp BY geTLN

/PROERA" COuyNT

JLINE POINTER rson 'FINDLN’

/CURRENT 'EVAL' OPERATICN

/BACK POINTER FROM 'FINDLN®

/DEBUG SWITCH 3 NON-ZERO FOR LITERAL,

/28 FOR TRACE ON.

/RygOyt PROTECTION -
/VARIABLE POINTER

"/TEMPORARY REGISTER ~ MAIN

/TEMP REGISTER .- FOR NgW INST_ ROUTINES,
/SEARCH_CHAR STORAGE
/DATA TEMPORARY STORAGE

IFDEF MULTI

/NON-REENTRANT VARIABLES
/

BOX
ER2T
ERR2CT
oP

RANPT
FRST

SIGN2
SCOUNT
PLCE=,
FCOUNT
TEMPO
REMAIN

e

X
.SIX8T

/FOR DIGIT PRINT
~ /ERROR TEMP
' <~ JERROR COUNT

/VARIABLE NAME (,SIXBT)
/()=/

/PUSEDO RANDOM POINTER

/TEXT POINTER

/DUMMY LINE NUMBER

.IFDEF PDP15 - :
.SIXBT /C FOCAL15 V6A/<77><1%>

.ENDC

. IFUND PDP15

.SIxBT

.ENDC
e

/C FOCALY V6A/<77>¢15>

/TEMP SIGN
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20127
00130
28131
00132
2@133

20134

23135
24136

80137
galdg
80141
20142

00143
83144
20145
28146
80147
26150
82151
80152
28153
80154
22155
88156
88157
aelso
00161
83162
22163
88164
88165
28166

a8167
00179
09171
28172
20173
88174
20175
80176
ae177
00229

80201
88282

PAGE

o DDODDVDODD

DD

D VDD

D VDDV D DODVDDVDIDDVDODVDDIUD

VVDDDIDVDODIODD

7

2agnna
000200
aeanae
oeeean
L1 14
000134
20naga
20@135
a#0000
oedoee
@80137
202009
2002030a
008200
800000

200013
pe0017
000277
200003
200002
200100
200077
800260
777700
200200
200177
200095
200113
20980876
260314
200171
200306
900314
777641
200337
000167
200001
200000
0000030
200000
200000
200040
200140
777648
004002
"LLLLL

432370
340630

>»>»rp > 0> >0>0>>p >>

> > r>»r>>rr» O0>>»>rO0» DIA>>P>>>>>>rFPr >

DIGIT
ISIGN
DNUMgR
BEXP
SEXP
MODBF1=.
JUMP
MODBF 2=.
JUMP?2
ADOR
XY=,
FUNAME
FUNCTR
FUNPTR
ARRAYN

/
/CONSTANTS
/

P13
P17
ca77
P3

P2
cie0
c77
C268
M100
C200
P177
GINC
CFRS
FLARGP
FILEXT
CFRSX
C386
C314
M137
P337
Ci=.
FLTONE

FLTZER

P40
C148
M140
FOCAL9

TNVNSeS

(S

/O1GIT STORAGE (CURRENT)
/@=MINUS,-1=PLUS
/NUMRER OF DIGITS

/DECIMAL EXPONENT

/TEMP FLOATING POINT

e

13

17

277

3

2

100

77

260
-108
200
177
WORDS+2
FRST
FLARG
,SIXgT
FLT2ER
3686
314
-137
337

/FcLs

aoeaal

200000

282000

80000@

A20000

40

140

-140

4902 -

2]

. IFDEF PDP15

.ASCI1 /FOCAL15 V6A/<15>
.ENDC

.IFUND PDP15

.ASCII /FOCAL9 VEA/<15>

/ARRAY NAME

/FUNCTION NAME
/FUNCTION COUNTER
/FUNCTION POINTER

/DUMMY LINE ADDRESS
/DATA ADDRESS

/FLoATING @ ADDRESS

/FLOATING 1.0
/FLOATING 2.9
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00203
20204
29205
00206

08287
00210
00211
08212
90213
20214
08215
20a216
88217
00229
808221
00222
22223
008224

DTVOD

VVDVDDDTVDODDVDODVIT DO

,8_

345012
6332082
as64280
@ooe00

ga0n3?
Qgea12
204045
200144
777634
200np4
240000
0eanan
200a43
820088
817777
oegee7
620404
0Ba376

> > > >

DV>>>»>>>>>> 0> D

CEX1
RND2
BUFST
Ci144
M144
TEN

P43
INDRCT
MASK?
c7
TABLE
OPTaABL

.ENDC
EX1-1
DIGITS+y
BUFFER-1
144

-144
200004
240000
720009
43

20000
17777

7

JMP & ITABLE
OPTABS

JEJECT

/FLOATING 19.0
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/

/SUBROUTINE CONVENTIONS

/
/1)YUSE AC
/

OR 'CHAR' ON ENTRY
SORTY
PRINTC

/
/2)USE °'CHAR' ONLY ON ENTRY’

3)RETURN

4)USE AC

NN N NN NNSNNNNNNNSNSNN

PACKC

SORTC

SPNOR

TESTN

TESTC

WITH 'CHAR' IN AC
READC

GETC

PACKC

SPNOR

SORTC

PRINTC

TESTC

INPUT

ONLY OM ENTRY
DECON

LEJECT
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/NEW INSTRUCTIONS:

LDEFIN
JMS

LENOM
.DEFIN
LAC»
LENDM
LDEFIN
JMP
LENDM
LOEFIN
JMS
LENDM
.DEFIN
JMS

.ENDM
LDEFIN
JMS

.ENDM
LDEFIN
JMS
.ENDM
.DEFIN
JMS
.ENDM
DEFIN
JMS

.ENDM
LOEFIN
JMS

JENDM
.DEFIN
JMS

<ENDM
.DEFIN
JMS
.ENOM
LOEFIN
JMS
.ENDM
.DEFIN
JMS
.ENOM
.DEFIN
JMS
LENDM
.DEFIN
JMS

PUSHJ, A
XPUSHJ
A

POPA
PDLXR

POPJ
XPOPY

PUSHA
XPUSHA

PUSHF , A
PD2
A

POPF, A
PD3
A

GETC
UTRA

PACKC
PACBUF

SORTJ,A,.B
SORTg
A-1
B-A

SORTJX, A
XSORTX
A-1

SORTC, A
XSORTC
A-1

PRINTC
XoUTL

READC
X133

PRNTLN
XPRNT

GETLN
XGETLN

FINDLN
XFIND

/RECURSIVE SUBROUTINE cCaALL

/RESTORE AC
/SUBROQUTINE RETURN
/SAVE AC

/SAVE GROUP OF DATA
/RESTORE GROUP

/UNPACK A CHARACTER
/PACK A CHARACTER

/SORT AND BRANCH ON AC OR CHaR

/SORT + BRANCH ON COMMAND

/SORT CHAR

/PRINT AC OR CHAR
/READ KSR-33/35 INTO CHAR
/PRINT CELINENO)
JUNPACK zND FORM A LINENUMBER

/SEARCH FOR A GIVEN LINE
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JENDM
.OFFIN
JMS
LENDM
.DEFIN
JMS
LENOM
.OEFIN
JMS
.ENDM
LODEFIN
JMS
.ENDM
LDEFIN
JMS
JENOM
LDEFIN
JMS
.ENDM
.0EFIN
JMS
.ENDM
.DEFIN
.0EC
JMP
LENDM
.DEFIN
LAC»
.ENDM
.DEFIN
JMP
.ENDM
. IFDEF
.DEFIN
CAL

20
.ENDM
.ENDC
. IFUND
.DEFIN
DBR
JMP &
.ENDM
.ENDC
JEJECT

ENDLN
XENDLN

RTL6
XRTL6

SPNOR
XSPNOR

TESTN
XTESTN

TSTLPR
LPRTST

TSTGRP
GRPTST

TESTC
XTESTC

ERROR, A
ERR2-A

GETSGN
.AB

RETURN
EFUN3

BF

LRLYIT,A
COA

8F
LRLXIT,A

A

/INSERT LINE POINTERS

/ROTATE LEFT SIX

/IGNORE SPACES

sPERIOD: OTHER: &UHBER

/SKIP IF 5¢SORTCN¢= 11 (1.E, AN L-PaAR)
/SKIP IF G(AC) = G(LINENO)

sTERM; NUMBER: FUNCTION: LETTER

/ERROR MSG



FOCAL

20225
faz226
00227
00230
08231
22232
20233
03234
80235
20236
80237
08240
83241
80242
23243
00244
90245
90246
28247
22259
28251
806252
22253
88254
99255
208256
22257
00260
28261
00262
20263
0a264
82265
03266
8267
08270
80271
808272
090273
08274
08275
@276
08277
03300
2e3e1
88302
208383
00304
a8305
92386

- 983087

28310

PAGE
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777756
110600
601356
241700
608776
@7170@
601176
871724
170000
601176
230524
g00nee
631407
261722
200200
601407
231715
158516
240000
601210
831716
241116
250500
621210
052201
230500
602633
272211
2405080
601234
151704
110631
2009200
681785
212511
240000
6008512
220524
252216
80000a
682262
520000
604155
912313
260200
601603
243120
950800
601604
1411082
228122
318000

>>»> D> >0 >> V>V >>0D>>»0>>>0>>0>>D>>>»V>>> T>>D>>»0>>» DD >»T> >

/

/FOCAL COMMAND TABLES

/
COMLST

-22
.S1XgT
JMP
.SIXBT
JMP

“L.SIXBT

JMP
.SIXBT

JMP
.SIXRT

JHP
LSIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT
JMP
.SIXBT

JMp
SIXBT

JMP
.SIXBT

/IF@/
1F
/00e/
Do
/G0o/
GOTO
/G0T0a/

GOTO
/SETay

SET
/FORay

FOR
/COMMENTa,

COMMEN
/CONTINUE@/

COMMEN
/ERASE@/

ERASE
/MRITEa/

WRITE
/MODIFY®/,

MODIFY
/QUiTe/

START
/RETURNg/

RETURX
/%@,
HSPX
/ ASK®/

- ASK

/TYPEay

TYPE ©
/L1BRARY®/
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20311
89312
83313
048314
06315

20316
28317
20320
00321

, wa322

28323
008324
20325
80326
008327
28330
00331

90332
806333
08334
8a335
29336
22337
28342
08341
00342
20343
20344
20345
28346
0e3a7
08350

02351
80352
008353
28354
90355
4356
8a3s7
00360
08361
0908362
08363
028364
00365
00366
20367
9e370

' @e371

PAGE
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684067
831715
151716
Bo0a0a
601513

777777
211414
206700
600755

777776
011414
200200
6082644
831715
151716
gen0a0
600543

777773
172524
feedee
684157
111600
604105
031417
239500
604177
131114
140000
604205
272211
240500
604220

777766
231116

604340
831723
604334
812416
684315
253128
604272
141707
604321
232124
605363
818223
6032514
238716
602510

0 »> > DD>» >»>» 20

D> > >0 >> >

> > 0> > D> V> >> >

V> V> V> T> V> VD> > T>» >

ALLCM1

/
ALLCM2

/
LIBCMD

JMP
.SIXBT

JMP

=1
.SIXBT

“JMp

-2
.S1X8T

JMp
.S1X8T

JMP

-5
.SIXBT

JMp
.SIXeT
JMP
.SIX8T

JHP
.SI1xXseT

JMP
.S1X8T

JMP

LIBRAR
/COMMONe/

COMMON

/ALL®/

GEXIT

/ALL®/

XSBEGN

/COMMON@/

STARTQ

/0UTe/

LBoUT
/1Ne/
LBIN
/CLOSEa/

LBCLOS
/KiLLay

LBKILL
/WRITEay/

LBWRIT

/
/TABLES FOR FOCAL FUNCTIONS (INTERNAL)

/
FNTABF

FNTABE-~.~-1
.SIXgT
JMP
.S|XBT
JMp
.SIXBT
JMP
.SIXBT
JMP
.SIXBT
JMP
.SIXBT
JMP
.S1XBT
JMP
,SIXBT
JMP

/2\777777+1
/SIN/

FSIN
/C0S/
FCOs
/ATN/
ARTN
/EXPy
FEXP
/LOG/
FLOG
/78QTy
XSQRT
/ABS/
XABS
/SGN/
XSGN
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@a372
20373
40374
98375

08376
an377
ARA400
R4
2R402
28403

se4a4d
00425
#0406
00407
08410
go411
08412
no413

92414
88415

' 80416

82417

22420
08421

' 80422

00423
00424
20425
208426
28427
224309
80431
88432
80433
80434
80435

228436
20437

‘90440

02441
008442

82443

PA

o 0 DV DDVDVDITDVDIV DO DDV OVDIV DT DUV VX

el ]

VVDDVDDIVDIVDVVVLOD

DVDVD TV

(2]

14

112422
622506
220116
603734
000376

52@072
128072
220072
420072
3208072
020072

205234
805226
005222
225337
205352
2085214
0085212
205232

2008305
200256
000416
209240
200253
000420
200255
800257
000252
800336
800250
208333
200274
808251
200335
0080276
800254
000273
809215
808275

601670
601645
681655
601661
683657
681657

T V> V>

D DVDIVD DD DIDTVDODD

VD VOO

.SIXRT
JMP
.SIXRT
JMP
FNTARE=.

JITR/
XINT
/RAN/
XRAN

/
/QPERATION TagLES FOR FLOATING POINT INTERPRETER

/

0PTABS FGET»
FADD®
FSuUB«
FDly»
FMUL»
FPOW,

/

ITABLE EXITF
FLAp
FLsu
FLMY
FLOV
FLGT
FLPT
NoRF

PTL
PT1
PT1

PTL
PTy

PT1

/EXIY OR POWER

/App

/SUBTRACT

/MULTIPLY

/DIVIDE

/GET FLOATING POINT
/PUT gLOATING POINT
/NQRMALIZE

/
/TABLE OF TERMINATORS (FOR EVAL AND GETVAR)

/
C3g5 3g5
PER 256
TERMS=,
C240 249
253
C255=.
SMIN 255
257
€252 252
336
C25@ 258
N 333
274

~ c251 251

335
276
C254 254
€273 273
215
C27s 275

/
/CONTROL TABLE FOR ASK/TYPE OPERATIONS

/

ATLIST JMP
JMP
JMP
JMp
JMP
JMP

TINTR
TQuoT
TCRLF
TCRLF2
TDUMP
TASK4

/E - FOR INPUT NUMBERS
7. = FOR INPUT NUMBERS

/SPACE @

/+ 1

/= 2

/1 3

/e 4

/1t 5

/¢ 6 L -~ PARENS
/L 7

/< 19

/) 11 R - PARENS
/71 12

/> 13

/» 14

/3 15

/CR 16

/= 17
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@444 R 601657 R JMP TASK4
00445 R 601203 R JMP PROCES
80446 R 601210 R JMP PC1
/
00447 R 200245 A ALIST 245 /% - FLOATING FORMAT
00458 R 000242 A c242 242 /" - LITERAL
MP451 R @0@241 A 241 /% = CR AND LF
A0452 R 2008243 A 243 o /% - CR ONLY
00453 R 000244 A 244 /S - SYMBOL DUMP
20454 R @gp24p A GLIST 24p /SPACE - END NAMES
90455 R 000254 A TLIST 254 /s = END EXPRESSIONS
20456 R 000273 A TLISTX 273 /; - END COMMANDS
90457 R 208215 A 215 /C.R. - END STRINGS
/
/DISPATCH TABLES FOR IF AND COMMON STATEMENTS
/
00468 R 601405 R ILIST JMP IF1 /,
9461 R 601283 R JMP PROCES /3
00462 R 6081218 R JMP pC1 /CR
/
88463 R 91447 - R FLIST2 JNP FLIMIT /,
00464 R 681507 R JMP FINFIN 13
. . ERROR 11 /CR
GEN# .DEC
00465 R 603462 R GENe JMP ERR2-11
/
88466 R 601433 R FLIST1 JMP FINCR 7
80467 R 601203 R JMP PROCES /3
90470 R 601212 R JMP PC1 /CR
/
20471 R 4pls12 R cLISTX JMP COMMON-1 /,
09472 R 601203 R JMP PROCES /3
90473 R 601218 R JMP PC1 /CR
/
/CONTROL TaBLE FOR MODIFY OPERATION
/ .
98474 R @@@225 A LISTg 225 /tU - KILL LINE
20475 R 08@375 A €375 375 /ALTMODE - NEXT OCCURANCE OF SEARCy CHAR.
00476 R 000207 A 287 /BELL - NEy SEARCH CHAR
98477 R 000212 A c212 212 i sL.F. - END LINE SAVING REST
03508 R 000377 A €377 377 /RUBOUT - DELETE LAST CHAR
geese1 R LIST3=.
900501 R CCR=,
83501 R 800215 A c215 215 /C.R. = END [ INE DE_ETING REST
00562 R 0000020 A 280 /SEARCH CHAR
/
80503 R 601744 R SRNLST JMP SBAR /U
90564 R 601731 R JMP SCHAR ’ /F.F.
28505 R 601724 R JMp SCONT /BELL
88506 R 601726 R JMP SCONTX /L.F,
80527 R 602003 R JMP SCRUB /RUBOUT
98518 R 681762 R L1STGO Jup SRETN /CR
98511 R 601754 R JMP SFOUND /SEARCH CAAR
/

LEJECT
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. IFDEF

/
/THIS CcODE CONTRNLS
/

/
BUFFER=,
MSTART

OF TWQ QR

LAC»
DAC

JMS
Tans»
cLL!RAR
. IFDEF
CLL!RAR
.ENDC

. DAC
/OETERMINE IF gG OR

7.SCOMe26 = @ IF FG,

FGRY

MULT!

THE MULT].USER PROCESSING
FOUR CONCURENT FOCAL USERS,

(,SCOM+2
T
THOS
(.SCOM+3 ,GET SIZ€
/pIVIDE gY TWO OR FOUR
USR4

ENDT /AMT FOR EacH
FG IN BF ENVIRONMENT
=1 IF BG

LACs (.SCOM+26

SNA
JMP FGRY
LAC BG1

.IFDEF USR4

DAC SCaNG
JMP FGRY
.ENDC
DAC WAIT3
Lac

DAC

DAC

DAC

DAC

TAD

pac

DAC

DAC

DAC

LAW ,
TAD

TAD

DAC

TAD

DAC

DAC

0AC

DAC

DAC

TAD

DAC

DAC

© DAC

DAC
LAW
TAD
TAD
DAC

/SET PROCESSING LOOP TO BYPASS IDLEC

Ty /G0 INITIALIZE REGS
BUF1
FlLal
FILB1l
FILC1
(3
ENDT1
ENDT1+1
ENOT1+3
ENDT1+4 <
-1

T1

ENDT
80T1

C1

T1

BUF2
FILA2
FiLB2
FlLc2
(3
ENDT2
ENDT2+1
ENDT2+3
ENDT2+4
-1

T1

ENDT
BOT2
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CTLP1
CTLP2

CTLP3
CTLP4

CcP1

cP2

. IFDEF
TAD
DAC
DAC
DAC
DAC
OAC
TAD
DAC
DAC
DAC
DAC
LAW
TAD
TAD

 DAC

TAD
DAC
DAC
DAC
DAC
DAC
TAD
DAC
DAC
DAC
DAC
LAW
TAD
TAD
DAC
.ENDC
JINIT
JINIT
. IFDEF
JINIT
LINIT
.ENDC
JWRITE
LHRITE
. IFOEF
LWRITE
LWRITE
.ENDC
JMP

]

o)

. [FOEF
@

a
.ENDC

e
ISZ CTLP1.

ENDT3
ENDT3+1
ENDT3+3
ENDT3+4
-1

T

ENDT
BOT3

ENDT4+3
ENDT4+4
-1

T1

ENDT
BOT4

T701.1,CP1+400000
T702,1,CP2+480000
USR4

T703,1,CP3+400000
TT04,1,CP4+400000

7701,2,FOCAL9, 48
TT702,2,FO0CAL9,48
USR4

TT03,2,F0CALY9, 40
TT04,2,FOCALY9, 40

WAITHL

USR4

LRLXIT CPY
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CP3

CP4

/MAIN PROCESSING

WAIT1
WalTB1

WAIT?2
WAITB2

WAIT3

WAIT3
WAlTB3

WAIT4
WAITB4

SCANQ

/SCANQ WILL CONT,

BG1
/

/RUN INITIALIZATION

RUN

ISZ CTLP2

RLXIT cP2

. IFDEF USR4

]

1S2 CTLP3

LRLXIT CP3

[4

1SZ CTLP4

LRLXIT P4

LENDC

JEJECT

LOOP

JHAITR TTI1,WAIT2

JWAITR TT11,WAIT2

LAC (AREAL-1

JMS RUN

WAITR TTI2,NAIT3

JWAITR TTI2,WAIT3

LAC (AREA2-1

JMS RUN

. IFUND USR4

NOP sHILL BE JMP WaAIT{ IN 2 USER CASE
LENDC

, IFDEF USR4

JNAITR TTI3,WAITY

JHWALITR TTI3.WAlTe

LAC (AREA3-1

JMS RUN )

JWAITR TT14,SCANQ

LHATTR TT14,SCANQ

LAC (AREA4-1

JMS RUN ’

.ENDC

caL : /N8 ~ GIVE BGD SOME TIME

JMP WAITy IN CASE OF 4USER

14

10LE+720000

-12 :

CAL+1000 /.1DLEC ROUTINE WILL BYPASS THIS goN
17 /TIMER OVERFLOW
CAL+108292

14

1DLE+77@@00

2

JMP WAITL /G0 SEE ir ANYTHING DONE NOW
LEJECT

(]

DAC NEWUSR /CHECK FOR SAME USER
SAD CURUSR o /?

JMP RESTAX /YES - MO SWAP
LAC (MVSZE _ /SET TO SAVE INLINE
DAC*® (1g /TEMPORARIES
- LAC

(BWAIT
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RESTAX

/1/0 BUSY
10BUSY

NDACs . (17

LAC MVS2ZE

DAC RUNCT

LACs 16 /SAVE REGS LOOP
DAC RUNTP

LAC» RUNTP

DAC» 17

152 RUNCT

JMP =5 .
LAC CURUSR /SWAP USERS INITIALIZATION
NDAC#* (16

LAC NEWUSR

DACe (17

DAC CURUSR .

LAC (SWPBGN

0AC RUNTP

LAC SWPSZE

DAC RUNCT

LACe RUNTP /NOW DO SHWAP
DAC» 16

LACe 17

DACe RUNTP

182 RUNTP

IS2Z RUNCT =

JMP =6

LAC (MVSZg /SET TO RESTORE INLINE
DAC* (16 /TEMPORARIES
LAC (BWAIT

DAC* (17

LAC MVSZE

DAC RUNCT

LACe 16 /RESTOR REGS LOOP
DAC RUNTP g

LACe 17

DACe RUNTP

1S2 RUNCT

JMP .=5

CAL e

14 -

TIME+700000 3

-12 )

DZM DELAY

LAC® CTLP

SZA

JMP RECOVR

JMP e RESTAR /G0 START UP USER
OR OQUT OF TIME RETURNS HERE

)

LAC -1 /GET RETURN PC
DAC RESTAR

.IFDEF BF

CAL+1272 /CLEAR OUT CALL FOR TIME
14 :

TIME+703000
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.ENOC
JMP s RUN

/
RUNTP 4
RUNCT @
DELAY e
41"[ @ /SET DELAY ON OVERFLOW
152 DELAY

LRLXIT TIME
/
IDLE /] /FORCE RETURN TO FGD
LRLXIT IDLE
/

LEJECT

/
/COMMUNICATION BLOCK

/ s
CURUSR SWPBGN-1 /CURRENT USER AREA-1

NEWUSR ) /NEW USER AREA-1

/
/SPECIAL POINTERS FOR SAVE/RESTORE
/
MVSZE .+1-MVEND
fFLACL14 XX 7 AA
FLAC1S XX /.AB
FLAC16 XX /. AC
FRST
LIST3+1
10 “
11 :
12
13
14
IMBFO1
IMBF@2
INBFOL
oT8fo1
FLINTP
X133
XOUTL
INPUT
DECON
DECONV
IMAGER
IMAGENW
RCALO®1
RCAL®3
WCALO1
WCALD3
WCAL®4
LBINGL
LBIN1A
LBINgG2
LBIND3
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LBOUTY
LBOUT2
LBOUT3
LBOUT4
FILE@AL
FILE@2
. FILE@3
MVEND=.

; .
/SAVE AREAS AND QUFFERS FOR EACH JOB

/

AREA1 XSBEGN . /RESTART -1 REG
CTLP1
WAITRL

/FLAC -3 REGS

/FRST
/LIST3+1
/AUTOXR -5 REGS

e Sse

InB1 /BUFFER MEADER POINTERS -4 REGS

sSUBROUTINE ENTRY POINTS - 1p(8) REGS

2000+TT1 /CAL SAVES -14(8) REGS
3008+77I1 .
2009+T701
3000+7701

. 2000+TT01

FILAL
FILB1
FILC1
BOTY XX /FREE CORE POINTERS - 6 REGS
BUF1 XX .

-ENDT1 XX

/FILE POINTERS = 3 REGS

IR NNES
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XX
XX
XX
XX ]
CMR1+77 - /COMBOT=COMOUT
IMp1+2 / IMBUFP=IMpUFF+2
INB1+2 /INBUFP=INBUF +2
O0TR1+2 /0TBUFP=0UTBUF +2
[} /AXOUT (TEXTP)
@ /XCTX
] /GTEM
] /MODBUF
215 /ENOCR
@ /GETVCT
[} : /SAVEQT
-1 /PUTCNY
) ) /TEMPK
] , 7INSUB
TT11 /TTIN
TT01 \ /TTOUT
BKI1 /BLKIN
B8KO1 /BLKOUT
@ ' /L1IBRSW
@ 7EX1
] /AC1H
a /AC1L
2 /OVER1
%] /0OVER2
10 /FISH
(/] /GETP
) /GETCX
) /GET1X
("] /GET2
[} /GET3
07B1+2 /PUTP
[ /PUTC
- "} /PUTE
e /SORTCN
() /LASTOP
0 /ATSH (EFOP)
-20 /CNTR
4 /DECP
[ /ADD
0 /XCTIN
1 /NAGSH
215 /CHAR
? /L INENO
FRST+1 /PC
[ /THISLN
()] : /THISOP
[ /LASTLN
1 /OEBGSW
1 /DMPSH
2 /PACKST
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89 VDVIISDQ

AREA1S=.-AREAL

IMB1
INB1

0781

CMB1

/
AREA2

2003; ;
.BLOCK
LASCI1
1909
.BLOCK
.ASCI!I
.BLOCK
215

XSBEGN
cTLP2
WAITB2
2

VOIS

VDA

20008+TT(2
3008+7712
2008+T102
3000+TT02
2000+7T02

eSS

e; -1
60
<15>

57
<15>
100

/PT1

/71

172

/SACH

/FLARG -3 REGS

/FLARG2 -3 REGS

/RESTART - 1 REG
/FLAC - 3 REGS

/FRST
/LIST3+1
/AUTQXR - 5 REGS

/BUFFER HEADER PQINTERS - 4 REG

sSUBROUTINE ENTRY POINTS - 18(8) REGS

/CAL SAVES - 14(8) REGS
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FiLA2
FILBe2
FILC2
gOT2
RUF2

ENDT2

X XS Y9

SQQQIQOQ&QQQHQQQBQQ

TB2+2

J
N
[

a9

/FILE POINTERS - 3 REGS

/FREE CORE POINTERS - g REGS

/COMBUF =COMEIN
/ceMB0T=cOMOUT
/INgUFP=IMBUFF+2
/INBUFP=INBUF+2
/0TBUFP=QUTBUF +2
ZAXOUT(TEXTP)
#XCTX

/GTEM

/MBDBUF

ZENDCR

/GETVCT
/SAVEQT
/PUTCNT

/TEMPK

/1INSUB

FTTIN

/TT0UT

/BLKIN

/BLKOUT
/LIBRSW

/EX%1

/AC1H

/AC1L

/0VER1

/OVER2

/FISW

/GETP

/GETCX

/GET1X

/GET?2

/GET3

/PUTP

/PUTC

/PUTE

/SBRTCN
JLASTOP
/ATSH(EFOP)
/CNTR

/DECP

/ADD

/XCTIN

INAGSH
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215 /CHAR
2 /LINENOC
FRST+1 /PC
2] /THISLN
@ /THISOP
(] /LASTLN
1 /DEBGSW
1 /DMPSH
a /PACKST
[ /PT1
[} /T1
"] /72
2 /SACH
[} /FLARG - 3 REGS
pe
@
] /FLARG2 - 3 REgS
'
[}
AREA2S=.-AREA2
IMB2 20803; a; -1
INB2 .BLOCK 60
.ASCII <15>
0782 1020
.BLOCK 57
.ASCII <15>
CMB2 .BLOCK 1090
215
/
. IFDEF USR4
AREA3 XSBEGN /RESTART - 1 REG
CTLP3
WAITB3
2 JFLAC - 3 REGS
e
'}
] /gRST
"] /LIST3+1
[*] /AUTgXR - 5 REGS
[}
]
"]
'}
{MB3 /BUFFER HEADER POINTERS - 4 REG
IMB3
INB3
0TB3

/SUBROUTINE ENTRY POINTS - 18(8) REG
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FILA3
FILB3
FILC3
BOT3
BUF3
ENDT3

2000+TTI3
3008+TT[3
2000+TT03
3000+TT703
2008+TT03

X XV VNSNS
x x S

> X
x x

x >
x X

XX

CMB3
CMB3+77
IMBR3+2
INB3+2
0TB3+2

TB3+2

/CAL SAVES - 14(8) REGS

/FILE POINTERS - 3 REGS

/FREE CORE POINTERS . 6 REGS

/COMBUF z=COME IN
/COMB0T=CcOMOUT
/IMBUFP=IMBUFF+2
/INBUFP=INBUF +2
/0TBUFP=0UTBUF+2
/AXOUT(TEXTP)
/XCTX

/GTEM

/M0DBUF

/ENDCR

/GETVCT

/SAVEQOT

/PUTCNT

/TEMPK

/INSUB

/TTIN

/TTOUT

/BLKIN

" /BLKOUT
* /LIBRSW

7EX1
/AC1H
/ACIL

JOVER1

/0VER2

-#FISH

/GETP
/GETCX

- #GET1X

/GET2
/GET3

/PUTP
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[ /PUTC
2 /PUT6
] /SORTCN
] /LASTQOP
] /ATSH(EFOP)
-20 /CNTR
4 /0ECP
(] /ADD
[} /XCTIN
1 /NAGSW
215 /CHAR
2 /LINEND
FRST+1 /PC
] /THISLN
(] /THISOP
] /LASTLN
1 /DEBGSW
i - /0OMPSH
[ /PACKST
'] /PT1
"] /71
@ /72
-] /SACH
(-] /FLARG - 3 REGS
]
2
] /FLARG2 - 3 REGS
-]
2
AREA3S=.-AREA3
IMB3 2003; A; 8; -1
INB3 .BLOCK 60
.ASCII <15>
0783 1000
.BLOCK 57
.ASCII <15> )
CMB3 .BLOCK = 180 i
. 215 :
/ .
AREA4 XSBEGN /RESTART - 1 REG
cTLP4
WalTg4
2 /Ftac - 3 REGS
e
[}
] /FRST
(-] /LIST3+1
8 /AUTOXR - 5 REGS
L ;
[
2
IMB4 /BUFFER HEADER POINTERS - 4 REG
IMB4 ’ *y

. INB4
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OTR4
") /SUBROUTINE ENTRY POINTS - 1@ (8) REG
a
]
%]
N
]
[}
2000+T7 4 /CAL SAVES - 14(8) REGS
I0PQ+TT14
. 2800+TT04
3000+T704
2000+TT04
e
']
]
[}
a v
[}
)
']
FILA4 ("] /FILE POINTERS - 3 REGS
FILB4 [
FILC4 @
BOT4 XX /FREE CORE POINTERS - 6 REGS
BUF 4 XX
ENDT4 XX
XX
XX
XX
XX
CMB4 /COMBUF =COME IN
CMB4+77 /COMBOT=COMOUT
iMg4+2 /1MgUFP=1MBUFF+2
INB4+2 /INBUFP=INBUF +2
" 0TB4+2 /0TBUFPzQUTBUF +2
] /AXQUT(TEXPT)
] /XCTX
- ) ("] /GTEM
# [} /MODBUF
215 ' /ENDCR
[} /GETVCT
[ /SAVEQT
.- /PUTCNT
T8 /TEMPK
] /INSUB
TT14 /TTIN
TT04 /TTOUT
BKI14 /BLKIN
BKO4 ' /BKOUT
-] /LIBRSW
2 /EX1
0 . . /AC1H
'] ) /AC1L
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TR4+2

N
=2

e
n

RST+1

SV NIV LRI IOV ORLE | NIV INVNIIRAO®

AREA4S=.-AREA4

IMB4
INB4

0TB4

CMB4

/

2003; 9;
.BLOCK
ASCII
1000
.BLOCK
LASCII
.BLOCK
215

.ENDC
.ENDC
LEJECT

/0VER1
/0OVER2
/FISHW
/GETP
/GETCX
/GET1X
/GET2
/GET3
/PUTP
/PUTC
/PUTg
/SORTCN
JLASTOP
/ATSW(EFOP)
/CNTR
/DECP
/ADD
/XCTIN
/NAGSHW
/CHAR
/LINENOC
/PC
/THISLN
/THISOP
/LASTLN
/DEBGSW
/DMPSHW
/PACKST
/PT1
/71

772
/SACH
sFLARG - 3 REGS

- JFLARG2 - 3 REGS

2;: -1
69
<15>

57
<15>
ie@



FOCAL

00512
08513
20514
20515
00516
90517
20520
00521
008522
88523
00524
08525
80526
90527
80530
89531
008532
98533
0@534
2¢535
20535
20537
00540
30541
00542
00543
20544
28545
88546
00547
09550
00551
00552
00553
808554
80555
88556
@as557
20560
28561
20562
00563
80564
20565
80566
20567
0e57¢@
82571

808572
08573

80574
82575
88576

PAGE
R

D0 D DVDVDVDDVDVD VDV IV ODVUVIDDVDIODVDIDIVV DV DHYDDNDDVDIVIDIVDIDIDIDITD DD

o

% 0.

30

230085
540003
608543
201146
750200
2@8815¢
0408073
209085
340614
340073
B65540
200004
840025
340614
865541
2000873
183752
365540
540003
600541
228215
0608216
600531
225541
6008545
200204
040005
040003
0408006
443067
141146
200010
865542
440078
1408502
203327
5085543
548826
741000
688575
203412
585543
540027
608571
200422
103273
680575
208422

183362
208475

183362
200087

265544

DD D VDD DVV>VV VD VVDIDDIVDIVDTOU»>>» LDV IDDVDVDODIVDDDVDID>»>D DIDD

o VD T

GEN«

GENe

START

STARTL

STARTC
STARTQ
STARTB

STARTZ

IBARX

I8AR

FRSTCV
LASTCV
STARTQ
MOVCOM

ci00
T1
FRSTcvV
M1

T
(X15
BUFR
FRSTCV

BUFR
FRSTCV
LASTCV
LASTV
DEBGSW
MOVCOM
ComBOT
(PDLXR
DMPSW
LIST3+1q
RCALA1
(777
TTIN

XQUTL
C375

XOUTL
COMBUF
CAXIN

/ANY COMMON?
/NO - GO RESET POINTERS

/SETUP NENW COMMON START

/ANY MORE COMMON?
/NO
/YES = MOVE RgG

/SET NEW LAST ADOR

/AND VARIABLE POINTERS
/DISABLE TRACE FOR INPUT

/PROTECT COMMAND BUFFER

/INIT UNPACK AND TRACE SWITCH
/CLEAR SEARCH CHARACTER FOR INPUT
/1S INPUT TTY IN?

e

/DBNT PRINT .

/MAKE SURE TTY oQuT

/1F NOT TTY OUT USE IMAGE MODE

/ANNOUNCE PRESENCE

ZINITIALIZE COMMAND BUFFER,
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8¢577
80600
20601
80602
" 80602
80603
AR60B4

22625
00606

802607
80607
00610
00611
08612
208613
00614
88615

00616
20617
8ec2e

20621

20622

80623
00624
08625
08626
pas27

[“]"]

Gﬂggg
88632
80633
00634
. 00635
00536
82637

82s40
80640
80641
80642

08643
80644
80645
008646
.- 00647

PAGE

VD VDDV VDOD DVDVVD D E] D VOO DDVDDVDVDD VD T o VDVTV VDIV

VDV VD

OV

31

140057
200162
240063

123322
548501
6PA607

123562
620602

193562
440063
200007
340167
040014
777777
040015

102752
270000
265542

102233
1g2242

683474
741009
620648
148067
140262

lpilge
201204
220063
7412800
688547
840063
349147
688612

180664
200060
7508100

6Q3473
121146
200004
865544
140857

DD DTV

P 0 00 D> D VDDV D D

DV DD» VDD VDVV»> D P

>0 20

DV DD D

GENs

GENa»

GENe

GEN®

GENe
GEN®

GEN=
GEN=

GEN»
GENe®

GEN®

GEN»
GENs

IGNOR
1777/
IRETN

GONE

M1

11777
INPUTX

DZM
LAC
DAC
READC
JMS
SAD
JMP
PACKC
JMS
JMP

PACKC
JMS
152
LAC
TAD
DAC
LAW
DAC
GETC
JMS
LAC
DAC»
SPNOR
JMS
TESTN
JMS
ERROR
.DEC
JMP
SKP
JMP
DzM
DZM
PUSHJ
UMS

LACQ
SNA
JMP
DAC
TAD
JMP

GETLN
JMS

LAC
SMA!CLA
ERROR

.DEC
JMP

JMS
LAC
DAC»
DZM

XCTIN
CFRSX
PC

X133
€215
IRETN

PACBUF
iGNOR

PACBUF
PC
COMBUF
Cc1
AXOUT
=3,
XCTX

UTRA
BOTTOM
(POLXR

XSPNOR

XTESTN
1

ERR2-1

INPUTX
DEBGSy
LINENO
PROC
XPUSHJ
PROC
PC

STARTZ -

PC
c1
GONg

XGETLN
NAGSW

2

ERR2-2
MOVCOM
BUFR
(AXIN
XCTIN

/READ COMMAND STRING
/SAVE STRING CHARACTER,

/ PACK C.R,

/ZINITIALI2E "TEXTP"
/SETUP CURRENT LINE

/READ FIRST CHARACTER,

/INIT PUSH-DOWN-LIST

/DBES THE LINE BEGIN WITH 1-9?

/YES
/ENABLE TRACE

/PROCESS IMMEDIATE COMMAND,

/CHECK NEXT [ [NE (X-yEm)
JEND OF PROGRAM?

. /YES

/SAVE NEM LINE NO,
/START NEW LINE
/PROGESS OTHER COMMANGS

/READ THIS LINE NUMBER

/TEST FOR SINGLE LINE

/OFFSET COMMON
/SET POINTERS
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83650
88651
80652

80653

88654
20655
828656
08657

83660
00661

00662
80663

PAGE
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>0 V™D

0 D

32

2280862
060aln
7517400

102752

123562
5408501
741000
600653

101100
002550

1g3p51
680512

D> DD D » >

o

GENa

GEN,

GEN®
GEN=

GEN®

LAC
DAC*

SKP!cLA

GETC
JMS
PaCKC
JMS
SAD
SKP
JMP
PUSHJ
JMS

ENDLN
JMS
JMP
JEJECT

LINENO
AXIN

UTRA

PACBUF
€215

.-4
DELETE
XPUSHJ
DELETE

XENDLN
START

/SAVE LINE »
/ (X<MEM)

/READ 1ST AFTER { {NENG TERM[NATOR.
/SAVE SPACE aND OTHERS - RESTORE DaTa FleLD

4TEST FOR END
/REMOVE OLD LINE, IF ANY,

/INSERT NEW LINE
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82664
00665

88666
80667
80670
20671
808672
228673
00674
00675
80676

82677
@a70@
06701
ea702
00703

22704
02705
88706

29707
8e710

egy11
eay12

00713
20714
83715
20716
28717
28720
80721
26722

8a723

28724

PAGE
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D VD

VDVVDVVD VDIV

p -}
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gneaea
182233

102242
740200
600736
140825
165522
165523
1400837
104550
200037

1ee779
740010
040062
500155
750200

603472
225523
740200

603472

102242

1@2752
1@2242

603470
608755
744000
742010
340851
740010
340062
042062

182752

102242

> D0> T DV VMM D> 0 2 >

»mM

TVV>V>>»TVD

2

GEN®
GENe

GEN=

GEN®
GEN®

GEN#
GENs

GENs
GEN=

GENe

GEN®
GEN®

GENa
GENa
GENs

/TEXT LINE BUFFER FORMATs

/#1 : POINTER OR ZgRO

/7#2 : LINENO

/%3 - #N+1

/#N ¢ C.R,
XGETLN

/0THER

TEXT

e

SPNOR
JMS
TESTN
JMS

NOP

JMP

DZM

DZMe _aAB
DEM* _AC
DEM

JMs

LAC OVER?2
RTL6

JMS

RAL

DAC

AND
SZAICLA
ERROR
.DEC

JMP

LAC® ,AC
SZA
ERROR
.DEC

JMP
TESTN
JMS

GETC

JMS

TESTN
JNS
£RROR
J0EC
JMP
JMP
CLL

‘RTL

TAD
RAL
TAD
DAC
GETC
JMS
TESTN
JMS
ERROR
.DEC

XSPNOR
XTESTN
TESTA
INSUB

OVER2
DECON
XRTL6

LINENO
P177

3
ERR2-3

3
ERR2-3
XTESTN
UTRA
XTESTN
5
ERR2-5
GEXIT
SORTCN

LINENC
LINENO

UTRA

XTESTN
5

IN LAST

/DEVELOP 1,0, - =GEYyLN»

+IGNORE LEADING ZEROS AND SPACES,

/CALL 'GETC' FROM ‘[NPUT®

/GROUP T0OO LARGE

/YES

/GROUP T00 LARGE

/TEST3

/READ STEP NUMBER,

/TEST4
/pOUglLe PERIOPS

/0THER
/NUMBER #12 N

/GET FINAL DIGIT
/TESTS
/MULTIPLE PERIODS

FROM

'DECON’
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88725
28726
88727

T 80738

808731

20732
38733
00734

2e735
80736
08737
08740
20741

03742
PB743
82744
08745
88746
00747
00758
88751

80752
88753

80754
@a75%
82756
808757
ee7¢60
88761
80762
82763

- 88764

08765
88766
80767

“pa77e

28771
80772
88773
80774
80775

PAGE
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DVDIDLD O D
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6@3470
628755
3492262
248262

192752

102242
744000
608755

603467
208061
548450
684224
140@62

121321
229453
600755
777767
102110
220001
741200
620755

12240
000315

6063446
208062
500155
754200
748082
340062
581347
751200
340147
7400290
240660
620664

geoQ00
74490002
742018
742010
742010
628776

P ] ol I I ¢

>0

e > o ] V>»VDO>DTVD 00 VDD

VDO>»T>D0>>»0 DO

D> > > >

GEN®

GENa

GEN®

GEN»
GEN®

GENs
GEN®

GEN®
GEN=

GEN®
GEN®

TEST,

GEXIT

JMP
JMP
TAD
DAC
GETC
JMS
TESTN
JMS
SKP
JMP
ERROR
.DEC
JmMP
LAC
SAD
JMP
DEM
SORT¢
JMS

JMP
LAW
JMS
LACa»
SNA
JMP
SORTJX
JMS

ERROR
.DEC
JMP
LAc
AND

ERR2-5
GEXIT /0THER
LINENO
LINENO
/TEST FOR CORRECT TERMINATOR
UTRA
/TESTs - I,E, NOT A NUMBER OR " *
XTESTN

GEXIT

6 /700 LARGE A LINE NUMBER,
ERR2-¢

CHAR

C242

LBTEXT

LINENO

GLIST
XSORTC
GLIST-4
GEXIT
-11
FETVAR
BUFSTX

GEXIT
ALLCMY1
XSORTX
ALLCM1-1
23

ERR2-23
LINENO /TEST FOR GROUP NUMggR.
P177 ¢

SZAICLAICLL

CML

TAD
AND
SNAICLA
TAD

RAR

DAC
JMP

LINENO
P7600

P2

NAGSW
XGETLN

/RANGE OF ACCEPTIBLE LINE NUMBERS = 1.1 TO 99,99

/NAGSW:

/GROUP=g22000
/LINE=400000
/ALL=g00001

XRTL6

a
CLL

RTL
RTL

RTL
JMPs
LEJECT

/ROTATE AC LEFT SIX - "RTL6"

XRTL6
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208776
88776
ea777

21a09

21001
21g0?
01003
21803
91004
01005
21006
elga7

¢1010
91911
21012
@lpi2
01013

91014
21015
21016
21017
01020
81821
21022
91023
01024
91025
el92¢

81027
21830
81031
01932
21033

1034
91034

81035

210836
e1e37

01040
01041
01042
81042
21843

PAGE
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WVVVDVD
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100664
200063

101055

121113
000014

101113
2000360
200860
751100
601034

102675
601847

1nlige
0081201

181132
eaeA6nR
2208063
741200
601042
348167
240072
200060
750300
6040839
360072

181343
681042
220072
0400862
601083

102675

603466

101100
021203
001037

101132
200060

101132
200014

T» 0V e B ]

o

DOV VDV DV V> D VDD V> VVD o0

P

D P DOVO® D

GEN®

GENs

GEN»
GEN®

GEN#»

GEN®
GEN®

GENs
GENe

GENa

GEN=

GEN®
GEN®
GEN®
GENe

GEN=
GEN=

GEN®
GENe

/RECURSIVE OPERATE, EXECUTE, OR CaLL T

Do

DGRPy

117177
ONE

LPROCS=,~1

DCONT

GETLN
JMS XGETLN
LAC PC
PUSHA
JMs . XPUSHA
PUSHF TEXTP
JMS PD2
TEXTP
PUSHF NAGSH
JMS pD2
- NAGSW
LAC NAGSW
SPA!CLA
JMP ONE
FINDLN
JMS XFIND
JMP TGRP2
PUSHJ PROCES-2
JMS XPUSHJ
PROCES-2
POPF NAGSW
JMS PD3
NAGSW
LAC® PC
SNA
JMP DCONT
TAD Ci
DAC Pr1
LAC NAGSW
SMA!SZA!CLA
JMP «t4
TAD® PT1
TSTGRP
JMS GRPTST
JMP DCONT
LAC# PT1
DAC LINENO
JMP OGRP
FINDLN
JMS XFINp
ERROR 7
+DEC
JMp ERR2-7
PUSHY PROCES
JMS XPUSHJ
PROCES
POPF NAGSHW
JMS PD3
NAGSHW
POPF TEXTP
JMS PD3

TEXTP

/EXECUTE ONE LINE, A GROUP,OR aLL

/SAVE ADORESS
/0F CURRENT L INE

/SAVE REST OF THIS LINE

/SAVE NAGSW3 CcHAR: sNp LINENO.

/CHECK DATA FROM GETLN,
/SKIP IF GROUP OR ALL
/D0 ONE LINE
/INIT FOR GROUP ANp SET THISLN

ZEXECUTE OBJECT LINE AND SET Pc.

/RESTORE THE DATA

/CHECK FOR END OF TEXT (X=MEM)
/ALL DONE
/SAVE POINTER 710 LINENO

. /CHECK FOR GROUP

/D0 ALL
/TEST GROUP (X-MEM)

JNBT IN GROUP
/READ NEXT LINE NO, (X-MEM)
/cONTINUg THE SUGROUTINg

/FIND THE LINE

/EXECVUTE IT

/RESTORE CHAR

/RESTORE TEXT POINTERS
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POPA /RESTORE ADDRESS OF CURRENT LINE,
P1844 R 220013 A GEN= LAC® PDLXR
81045 R 240963 R DAC Pc
81046 R 601204 R JMP PRQC /CONTINUE PROCESSING THIS LINE.
1177777
51047 R 2app64 R TGRP2 LaAC THISLN /TEST FOR GOOD GROUP- NUMBER,
158 R 065545 R DAC* (XRT
81851 p 228911 A LAC» XRT
TSTGRP
81052 R 121343 R GENs JMS GRPTST
ERROR ' 8
GEN= .DEC
81053 R 683465 R GENe JMP ERR2-8
91054 R 601012 R JMP DGRP1

LEJECT
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21055
01056
21857
21060
@1061
01062
21063
21064
21065
21066
01067
21070
21071
21072
21073
21074
21675

21076
01077
e1100
f1101
21102
21103
211@4
21125
21106
21107
21118
01111
21112
21113
glils
91115
81116
01117
01120
81121
21122
21123
21124
01155
81126
81127
81130
01131
91132
81133
”1134
21135
81136
81137
81140

PAGE
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enooen
24paz4
750201
1@1067
200274
860013
750001
181067
200074
621855
000030
365542
865542
193752
744000
Japané
751400

603464
621067
000000
221100
040074
750021
101067
341100
340167
060013
750001
101067
620074
200000
750001
361113
065545
441113
777775
040074
101067
228011
860013
440074
601123
201120
101067
621113
202nA8
758001
361132
441132
865545
201120
0409074

>V>» DVDV>VDD V> > VD> 0>

VDDV IO>>DVDVDIV>>V0D> DDV>>»V0V>>»DVID>» DVD>DD

GEN#
GEN»

/PUSHDOWN LIST CONTROLS

XPUSHA

PCHK

XPUSHJ

PD2

MFLT

PD3

@

DAC
cLaicMa
JMS

LAC
DACa»
CLA!CMA
JMS

LaC
JMP#

e

TAD«
DAC®
JMS

cLL

TAD
SZL!CLA
ERROR
.0EC
JMP
JMP »

]

LAC»
DAC
CLAI!CMA
JMS

TAD

TAD
DACs
CLA!CMA
JMS
JMP

]
CLA!CMA
Tap*®
DAC»
1534

LAW

DAC

JMS
LACs
DAC»
ISZ

JMP

LAC

JMS
JMP e

]
CLA!CMaA
TAD®
I1SZ
DACe
LAC

DAC

T2
PCHK
T2
PODLXR
PCHK
T2
XPUSHA
(PDLXR
(PDLXR
TWOS
LASTV
9

ERR2-9
PCHK

XPUSHY
T2

PCHK
XPUSHJ

ci
PDLXR
PCHK
T2

P02
(XRT

/PUSHDOWN THE AC - "PUSHA"
/BACKUP POINTER

/AND THEN

/CHECK CORE USAGE

) /70K
/PUSH DOWN LIST POINTER
/BACKUP AGAIN

7INC IN AC

/STORAGE FILLED BY PUSH-DOWN LIST

/RECURSIVE SUBRQUTINE CALL = "PUSHJ"

/SAVE SUBR, ADDR.

/SAVE RETURN

sTRANSFER CONTROL
/SAVE A FLOATING POINT NUMBER - "PUSHF"
/COMPUTE VARIABLE ADDR

/F1x RE7yRN 3 =
,COMPUTE PUSH., POINTER

/(X—HEN)

/RESET POINTER

s RESTORE A FLOATING POINT NUMBER - “POPF"
/GET VAR, ADDR,
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81141
01142
81143
01144
21145

@lldg
81147
01152
91151
01152
81153
21154
81155
81156
21157
21160
01161

pl1g42
01163
01164
21165
81166
81167
2117@
21171
01172
91173
81174
01175

PAGE

0V ODODD

VVDVDVVDVODIVY VDUV

VYV DVVDVDDVIVDODDDODO

38

220713
060011
4408074
621141
621132

pageoe
200005
540003
621146
040217
2007203
040074
340150
049073
183752
365542
741100

823533
260073
200074
540017
621146
348614
048074
200073
348614
048073
601163

D VD> >

> 0 20D0VDVDDVDVDIV DO >

VD DDV ODVDVVODODDO

GEN®
GEN=

/11717
MOVCOM

MOVUPX

LAC»
DACe
1S2
JMP
JHP®

LAC
SAD
JMP s
DAC
LAC
DAC
TAD
DAC
JMS
TAD»
SPA
FRROR
.DEC
JNP
Lac*
DAC»
LAC
SAD
JMP »
TAD
DAC
LAC
TAD
DAC
JMP

.EJECT

FRSTCV
LASTCV
MOyCOM
MODBUF
LASTCV
T2 .
ci100
T1
THOS
(PDLXR

16

ERR2-14
T2

T1

T2
MODBUF
MOVCOM
M1

T2

T1

M1

T1
MOVUPX

/MOVE

ZEXIT

/MOVE COMMON AREA
/ANY COmMMON?

/NO

JCURRENT END

/NEW END

/OVERFLOW

/MOVE gLOCK
/1s 11 AT END?

/YES - EXIT
/NO - BACKUP POINTERS
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P1176
A117¢

21177

01200
21201
81202
81203
21223

81204
81205
21206
012a7
81210
8121¢@

#1211
81212
21213
81214
91215
01216
21217
2812290
91221

21222
01223
21224

81225
81226
81227
81230
81231
#1232

21233

PAGE

T VUV VDD

DV DVDOVDDODD

DVVODODIVDO

00 v

DoV

39

100664

192675

623466
2090264
0400263

102752
001204

280433
040456
200061
540501

602265

101321
202453
601203
200032
740010
280061
540164
621223
741400

603436
777767
102110

191321
230453
741000
603463
102049
008224

603463

>» [V >DVVD o D VDD

o> 2

» X020

GEN®
GEN®

GENe®
GEn#

GENa

GEN®

GEN«
GENe®

GEN=
GEN=»

GENe
GEN#

GENw»
GENs

GEN®
GEN#

GENs
GENs

/PRIMARY CONTROL AND TRANSFER

GOTO

PROCES

PROC=.

Pct

GETLN
JMS
FINDLN
JMS
ERROR
.DEC
JMp
LAC
DAC
GETC
JMS

. IFDEF MUL
LAC
SZa
JMS
.ENDC
LAC
DAC
LAC
SAD
POPJ
JMP
SORTC
JMS

JMP PROCES
LAC
RAL
LAC
SAD
JMP
SZL

" ERROR

.DEC
JMP
LAW
JMS
SORTC
JMS

SKP
ERROR
.DEC
JMP
SORT X
JMS

ERROR
.DgC
JMP
.EJECT

XGETLN

XFIND
7

ERR2-7
THISLN
PC

UTRA

T
DELAY

[10RUSY

Cc273
TLISTX
CHAR
c21s5

XPOP
GLIST
XSORTC
GLIST-1

LIBRSH

CHAR
C314
.+3

31

ERR2-31
-11
FETVAR
GLIST
XSORTC
GLIST-1

18
ERR2-19

COMLST
XSORTX

COMLST-1

10

ERR2-18

/READ THE LINE NUMBER REQUESTED
/LOCATE IT AND RESET TEXTP

/NOT THERE

/SET PC

+/TEST FOR END OF LINE

/RESET IN CASE ENTRY FROM COMMON STMT
/FIRST CHARACTER READY = USE PROC

/EXIT "PROCESS"™
/IGNORE “SPACE“'""' AND " e

/GET COMMAND (3 WORDS)

/G0 DO COMMAND

/ILLEGAL COMMAND
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a123,4
21234
21235

81236
81237
01240
81241
01242
91243

@1244
81245

91246
91247

91259
81751
81252
01253
81254
#1255
81256
01257
21260
81261
81262
81263

01264
01265
81266
81267
912780

p1271
81272

01273
81274
81275
81276
81277

61300

PAGE

-] oD DDV DODD VO

o

V0 DO DDDOD VDD VIV VDO

T VOVDVTV DD

P

40

20121

100664
440067

1@2675
681271
200062
750200
621246
209501

103362
741000

1830265
102752

183362
548501
741000
681247
220064
741200
601276
3408167
@408072
200060
758100
360072

1021343
661273
229072
940062
601236

2p0264
601255

200060
758300
621266
220501

123362

682265
pe1300

o > D2OD>» DV o0

o

V>0 VDD V>V V> VI

o 0 /> o 02D 0V

oD

GEN®

GENg

GENa

GEN=»
GENa

GEN®

GEN#

GEN«

GENa

11777
COMMEN=PC1

/QUTPUT COMMAND TEXT

WRITE

WTEST2

WALL

17/
WTESTG

17777
WX

WRITED

LPOPJ=,~1

LEJECT

/1S CONTINUE OR COMMENT

GETLN /SET LINENO
JMS XGETLN
Isz DEBGSW /DISAB E TRACE (A WAYS DURING WRITE)
FINDLN /SEARCH FOR LINE NUMBER
JMS XFIND
JMP WTESTG /NOT THERE OR GROUP
LAC LINENO
SZalclLa
JMP . +4
LAC €215
PRINTC
JMS XOUTL
SKP
PRNTLN /PRINT LINE NUMBER
JMS XPRNT
GETC
JMS UTRA
PRINTC /PRINT TEXT OF A LINE,
JMS -XouTL &
SAD Ca215
SKP /SKIP IF END OF LINE
JMP =4
LAC» THISLN /1EsT FOR END OF TEXT (X-MEM)
SNA
JMP WRITED ZEXITipO NEXT INDIRECT LINC,
TAD c1
pAc PTL /SAVE POINTER TO LINENO OF NEXT (X-MgM)
LAC NAGSW
SMACLA
TAD= PT1 /7 (X=MEM)
TSTGRP /TRY NEXT LINENO FOR GROUP,
JMS GRPTST
JMP WX
LAC» PTL /SET LINEND (X-MEW)
DAC LINENO
JMP WRITE+2
. LAC THISLN /INIT GROUP PRINTOUT
JMP WTEST2
LAC NAGSW
SMA!SZp!lcLy /SKIP IF NOT ALL
JMP WALL
LAC C215
PRINTC
JMS XOUTL
POPJ
JMP XPOPJ
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0l3p1
91302

21303
01304
013gs
91306
81307
01310

21311
21312
21313
91314
81315
21316
81317
813280
01321
21322
01323
01324
81325
91326
21327
01330
1331
21332
01333
01334
81335
21336
01337
21340
91341
81342
01343
81344
21345
81346
01347
21350
21351
91352
21353
21354

PAGE

EJ

VIV VDV 0

EERPEEEFEEIEPFPEEEEEEEEEEEEEEEEPERFEPEPEEEPFERPP

41

300009
102233

101321
223415
601317
441301
540163
601316

1A2242
601317
741008
601317
4413081
441301
2p0061
621301
eeeea0
221321
865546
220012
741190
601337
540061
741000
601324
221321
740004
365546
840051
741000
441321
441321
209061
621321
200000
501347
183752
840974
777600
508062
340074
751280
441343
621343

>

VX0 D VDDVDO o

VD> D DV>D0D>VDDV>0IJ>» DV>0 D>>»DV>»0DVDVDI>» VT

GENs

GEN=
GEN»

GENs

11117
XTESTC

XT3
XTESTX

XSQRTC

SEXC
GRPTST

P7600

2
SPNOR
JMS
SORTC
JMS

JMP
152
SAD
JMP
TESTN
JMS
JMP
SKP
JMP
1S#
1S2
LAC
JMP =
]
LACs
DACa»
LAC»
SPa
JMP
SAD
SKP
JMP
LAC»
CMA
TAD»
DAC
SKP
182
1S#
LAC
JMP g
a
AND
JMS
DAC
LANW
AND
TAD
SNA!CLA
1SZ
JMP &
LEJECT

/TEST THE NATURE OF THE NEXT ALPHANUMERIC - "TESTC®
/1GNOREg SPACgS ANp ZEROS HERE

XSPNQR

TERMS /TEST THE VARIABLE TERMINATOR FOR gVal

XSORTC

TERMS-1

XTESTX /YES - SORTCN IS SET

XTESTC

C3a6 /TEST FQR "F"»

XT3
/TEST FOR , OR §-9

XTESTN

XTESTX

XTESTX
XTESTC
XTESTC /RETURNS:TiN:FsA
CHAR
XTESTC
/SQRT CHAR AGAINST TABLE - "SQrRTC" J
XSORTC
(XKT2 /1ST ARG IS LIST-3
XRT2
/LIST IS ENDED BY A NEGATIVE NUMBER
SgXC /2ANp EXIT = NOT [N LIST
CHAR
/COMPARE
=5
XSORTC /COMPUTE INCREMENT : @ - N

(XRT2
SORTCN
/1ST EXIT = YES
XSORTC
XSORTC
CHAR
XSORTC
/AC VS LINENO - "TSTGRP"
Pro0@
TWOS
T2
17602
LINENO
T2

GRPTST
GRPTST
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81355
81356
21357
81360
01361
81362

01363

01364
81365

81366
81367
8137¢
81371
81372
81373
01374
281375
81376
81377

81400
61401
#1402

81403
81404
21405
21405
81406

PAGE

DD VDD
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DDDVD VDIV T 0

DDV
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1092752
208261
548416
6@1355
540424
7410200

603462

121100
@@2271

192752
777776
2400273
200277
741100
442073
751300
440073
741000
601176

102013
000454
2208083

102752
601400

182752
601375

> 200D DD

P

0 o

V> V> V> DO> D

>0 0

TV BN

GEN=®

GENe
GENa

GEN=
GENe

GEN®

GEN«
GENe
GENa

GENs

GEN=

/CONNDITIONAL TRANSFER PROCESS.

IF

M2

IF3

IF1

~EJECT

GETC /1F (EXP) A,B,C:

JMS UTRA

LaC CHAR

SAD €248

JMP IF-1

SAD ca2s@

SKP

ERROR 11 /NG SPACE AFTER IF OR ILLEGAL FORMpT,

_.DEC .

T JMP ERR2-11

PUSHJ EVAL-1 JEVALUATE EXPRESSION

JMS XPUSHJ
EVAL-1

GETC /MOVE PAST ")»

JMS UTRA

LAW -2

OAC 1

LAC FLARG+1 /TEST =+0.+

SPA :

1SZ 71 170 -1s=2,~3

SPA'SNA!CLA

1S2 Ty /COUNT COMMAS

SKP

JMP G070 /TRANSFER

SORTy TLIST. I IST /SEARCH TEXT UNTILL »-:C.R.

JMS SORTB
TLIST-1
ILIST-TLIST

GETC

JMS UTRA

JMP =4

GETC /MOVE PAST

JMS UTRA

JMP IF3
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01407
81407
01410

81411
01412
81413

Bl414
#1415

01416

81417
81470

81421
81422
21423
31424
21425
01426

01427

81432
01431

81432

01433.

91434
81435
01436
01437

81449

@1441
B1442

81443
91444
91445

81446
@144

01447
01450

PAGE
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o 0DV DVDVVDDO VDOV 20
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00 P

VDV D
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081407

121100
202135

1082233
540435
741700

623461
200872

101055

101100
202271

220013
840072
185140
500076
6208072
2o000e

1g2013
020454
200011

603460

21937
041460
201300
241501
200072

1010855

igiige
802271

1082013

298454
2900086

603457

101113

200076

;] >0 > 000> ol ]

20D VOO

> 20 20 o0 2

GEn®
GEN»

GENs=

GEN®
GEN®
GEN=

GEN»
GEN#

GEN«

GEN®
GEN»
GENn»

GENa
GEN=

GENa«

GEN*
GEN=

GENe
GENs
GENs

GENs
GENe

GEN#
GEN®

17177

/LOO0OP CONTROL STATEMENT

SET=.,
FOR PUSHJ
JMS

SPNOR
JIMS
SAD
SKP
ERROR
.DEC
JMP
LAC
PUSHA
JMg
PUSHJ
JMS

POPA

LAC»

DAC

JMS

FGET FLARG
FPUT» PT1
FXIT

SORTY

JMS

ERROR
.DEC
JMP

17177

FINCR LAC
DAC
LAC
DAC

FINCRX LAC
PUSHA
JMS
PUSHJ
JMS

SORTJ
JMS

ERRQOR
.0EC
JMP
17777
FLIMIT PUSHF
JMS

/SUBSET OF "FOR",
GETARG /L00PS, ETC.
XPUSHJ
GETARG
/1GNORE SPACES
XSPNOR
c275

12 JLEFT OF "=" [N ERROR: 'FOR' QR 'SET'

FRR2-12
PT1

/SAVE POINTER TQ VARJABLE
XPUSHA
EVAL-~1 /GET INITIAL VALUE EXPRESSION
XPUSHJ .
EVAL-1

PDLXR
PT1
FINT /INITIALIZE NOW,

TLIST,FLISTy /TEST LAST CHAR FROM "EVaAL"
SORTB
TLIST-1
FLIST1-TLIST
13 /EXCESS R~PAR

ERR2-13

LPROCS /SET OPERATION

FPUSHJ

LPOPy /SET EXyT

FPOPJ

PTL /SAVE VARIABLE ADDRESS »

XPUSHA

EVAL-1 ZEVALUATE THE INCREMENT,IF ANY,
XPUSHJ

EVaL-1

TLIST,FIsT2 /TEST TERMINATORS
SORTB

TLIST-1

FLIST2-TLIST

14

ERR2-14
FLARG /SAVE THE INCRE. *

Pp2
FLARG
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PAGE

0 DV ODDODD
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D> DV DVDVVODDO
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0 DVDDHVZD DD

44

171100
002271

101113
goae7é

121113
002014

ipiige
001283
01460

191132
200014

191132
800076

101132
200101

220013
A40072
18514a
5200872
120101
6209072
2000276
g0o00a

225522
750380

602265
en1501
2n@872

101055

191113
260101
601453

101113
2ea167
601453

P

2 VDO >»M >»>DDVDVV V> DV DD 2D VOV D2 Do

D00

0

GENe
GEN®

GEN®
GEN=

GEN,
GENe

GEN®
GEN®
GENs
GEN=

GEN®
GEN®

GENe
GEN»

GENe

GEN»
GEN®

GENe

GEN®
GENe®

GEN®
GEN®

FCONT

FPUSHY=.-1

FPOPJ=z -1

177177
FINFIN

EVAL-1
JMS XPUSHU
EVAL-1
PUSHF FLARG
JMS Pp2
FLARG
PUSHF - TgyTP
JMS PD2
TEXTP
PUSHY PROCES
Jus XPUSHJ
PROCES
pOpF TEXTp
JMS PD3
TEXTP
POPF FLARG
JMS PD3
FLARG
POPF FLARG2
JMS PD3
FLARG?2
POPA
LACs» PDLXR
DAC PT1
JMS FINT
FADD FLARG2
FPUTe PT1 /CHANGE IT
FSUB FLARG
FXIT
GETSGN
LACs . AB
SMA!SZA!CLA
POPY
JMP XPOPJ
LAC PT1
PUSHA
JMS XPUSHA
PUSHF FLARG2
JMS PD2
FLARG2
JMP FCONT
PUSHF FLTONE
JMS Pp2
e FLTONE
JMP FCONT

PUSHJ

4

/GET THE LIMIT
/SAVE THE LIMIT »
/SAyE TExT OF OBJECT STATEMENTS

/p0 THE 0BJECT STATEMENTS

/RESTORE REMAINING TEXT.
/GET LIMIT

/GET [NCREMENT

/GET VARIABLE ADDRESS

/INCREMENT AND TEST

FGETs PT1 ,LOAD THE VARIABLE

LEJECT

/INCREMENT IT

/TEST IT

/END OF LOOP

/SAVE ADDRESS ¢
/SAVE INCREMENT AGAIN »

/SET INCREMENT TO ONEg,
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21512
21513
81514
21515
81516

81517
015290

pls21

21522
21523
91524
01524
81525
81526
81527

01539
21531
81532

21533
81534
01534

81535
81536
81537

81540
91541
91542
21543
21544
81545

81546
81547
9155@

8isst
01552
81553
81554
81555
01556
81557
81569
21561
81562

PAGE
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102752
200003
549006
741000
601210

102233
548424
601534

161100
202135

192233
290006
940003

208361

182013
203454
809014

603430
102752

1281301
740000
7490000

603456
777775
102110
2009061
540432
7410080

603430
220001
240142

ie1190
002271
105140
500276
6088137
220aa9
201573
240072
200427
840456

>» VDD

o VO

> DD DV o

»>» 0 ]

»DVDO> D

D VD

VD VDTV >VDVDI0D

GENa

GEN»

GENs»
GEN»

GEN®

GEN=
GENs
GEN»

GEN»
GEN#

GEN=
GENe

GENa

GEN=

GEN«»

GENs

GEN®
GEN=

COMMON

COMMX

COMARY

GETC
JMS
LAC
SaD
SKP
JMP
SPNOR
JMS
SAD
JMP
PUSHJ
JMs

SPNOR
JMS
LAC
DAC
LAC
sORTJ
JMS

ERROR
.DEC
JMP
GETC
JMS
TESTC
JMS
NOP
NOP
ERROR
.DEC
JMP
LAW
JMS
LAC
SAD
SKP
ERROR
.DEC
JMP
LAC,»

. DAC

PUSHJ
JMS

JMS
FGET
FPUT
FXIT
LAC
DAC
LAC
DAC

UTRA
STARTYV
LASTV

COMMEN

XSPNOR
c2s5@

COMARY
GETARG
XPUSHJ
GETARG

XSPNOR
LASTV
LASTCV
CHAR

tLIsT,.CLIgTX

SORTB
TLIST-1

CLISTX-TLIST

37
ERR2-37
UTRA
XTESTC

15

ERR2-15
-3
FETVAR
CHAR
C254

37

ERR2-37
BUFSTX
ARRAYN
EVAL-3
XPUSHJ
EVaAL-1
FINT
FLARG
XY

LITX
PT1
c251
TLISTX

/CHECK FOR LEGALITY
/0F COMMON STATEMENT

/NOT LEGAL - COMMENT
/0K

/1S IT LEFT PAREN
/YES - PROCESS ARRAY
/NO - NORMAL VARIABLg

/SET END OF COMMON

/CHECK FOR TERMINATOR

/FORMAT ERROR

/CHECK FIRST CHAR

/FORMAT ERROR

JGET WHOLE VARIABLE
NAME

JMUST BE A COMMA

/FORMAT ERROR

/GET VARIABLE NAME

/SKIP COMMA AND EVALUATE

/USE X AS COUNTER
/SET TERMINATOR



FOCAL
21563
81564
81565
81566
81567
81579
Pig71
#1572
81573
21574
81575
81576
91577
#1629
#1601

si602

PAGE 46

DIVDVDVD DV DVDDVDIVDODID

205547
041460
285550
841501
631437
208142
0460001
125524
080137
602160
2008096
0400203
200061
540427
681524

603430

DVDIVVDVDDMMDIDVDTVDIDD

GENe
R GEN®

COMDEC

LITX
CoMEND

LAC
DAC
LAC
DAC
JMP
LAaC
DAC#
JMS*
XY
JMP
LAC
DAC
LAC
SAD
JMP
ERROR

.DEC
JMP

LEJECT

(COMDEC
FPUSHJ

(JUMP COMEND
FPOPY

F INCRX
ARRAYN
BUFSTX

.AD

GS1A
LASTY
LASTCV
CHAR
Cc251
COMMX
37

ERR2-37

/SET OPERATION
JSET EXIT

/G0 PROCESS ARRAY DEF
/GET NANME

/GET COUNTER

/LAST PAREN?
/YES
/NO - FORMAT ERROR
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/INpUT-0UTPUT STATEMENTS

21683 R 751001 A ASK SKPICLA!CMA /REMEMRER WHICH CALL, (-1) FOR ASK
21684 R 750000 A TYPE cLA /@ FOR TYPE
31685 R Q408053 R NAC ATSHW
f#16€6 R 140067 R TASK DEM DEBGSW /RE-ENABLE THE TRaCE
31687 R 750000 A CLA

sORTJ ALIsT,ATLIST © /gPECIAL CHARACTER?
21610 R 102013 R GEN=» JMS SORTB
81611 R 000446 R GENa= ALIST-q
81612 R 777767 A GENs ATLIST-ALIST
81613 R 44@053 R 1SZ ATSH sTEST QUOTE SWITCH
01614 R 601636 R JMP TYPE?2
I . PUSHJ GETARG /D0 ASK: SETUP PT4
Blels R 1pllgp R GEN® JMS XPUSHJ
@1616 R 002135 R GEN=® GETARG
81617 R 760272 A LAW 272 /TYPE COLON

PRINTC
21628 R 103362 R GENe JMS XQUTL
01621 R 200475 R LAC C375

PRINTC
81622 R 103362 R GEN» JMS XQUTL

PUSHA /SAVE IN-LINE CHARACTER
21623 R 191955 R GEN® JMS XPUSHA
91624 R 4408025 R 182 INSUB /INDICATE 'READC'
#1625 R 2005021 R LAC C215
81626 R 0406028 R DAC ENDCR
91627 R 2006167 R LAC C1 /POINT PAST CHAR
91630 R 105042 R JMS FLINTP /READ DATA AND SAVE
01631 R 200501 R LAC C215
81632 R 040020 R DAC ENDCR

POPA JRE-TEST LAST TERMINATOR
81633 R 220013 A GENg LACe PDLXR
91634 R @40061 R DAC CHAR
81635 R 601603 R JMP ASK /CONTINUE PROCESSING

177/
ple3s R TYPE2 PUSHJ EVAL /00 TYPE
81636 R 101100 R GEN= JMS XPUSHJ -
81637 R 002272 R GEN* EVAL
01648 R 104672 R JMg FLOyTP /PRINT -
. SORTC GLIST
81641 R 101321 R GENs JMS XSORTC
B1642 R 0800453 R GEN+ GLIST-1
91643 R 601604 R JMP TYPE
; ERROR 4
GEN= .DEC
01644 R 603471 R GEN® JMP ERR2-4
. /17777

Plg4s R 44pge7 R TQuoT 1SZ DEBGSW /DISABLE TRACE

GETC /TYPE LITERALS
Ple4s R 192752 R GEN= JMS UTRA
01647 R 540450 R SAD c242 /m
21658 R 601657 R JMP TASK4
81651 R 540501 R SAD Cc215 /CR
91652 R 601210 R JMP PC1

PRINTC
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#1653 R 1083362 R GFENa JMS XOUTL
01654 R 601646 R JMP TQUOT+1
111177
81455 R 2paSpl R TCRLF LAC CCR /SLASH=CR,LF,
: PRINTC
P1656 R 103362 R GENs JMS XOUTL
91657 R TASK4 GETC /MBVE TO NEXT CHARACTER
0157 R 192752 R GEN® JMS UTRA
816680 R 601606 R JMP T ASK
1117 -
01661 R 280475 R TCRLF2 LAC C3z7s
PRINTC
81662 R 103362 R GENs JMS XoUTL
31663 R 200501 R LAC C215 -
#1664 R 183273 R JMS IMAGEW
21665 R 202154 R LAC C207@
71666 R 103273 R JMS IMAGEW
#1667 R 01657 R JMP TASK4
/IF DEBGSW=@ *: ENABLE FLIP-FLOP “pMPSK"
/ #0° DISABLE AND RETURN aLL"™?" * S,
/1F DMPSW = g: TRACE ON, IF ENaABLED
/ #@: TRACE OFF
: /1F ROTH = @ : PRINT TRACE, .
01670 R TINTR GETC /PASS PERCENT SIGN
#1678 R 182752 R GENs JMS UTRA ‘
GETLN /READ FORMAT CONTROL: "%7,83"
21671 R 100664 R GENe JMS XGETLN
21672 R 20080862 R LAC L INENO
21673 R 5@@8151 R AND c?7
21674 R 040055 R DAC DECP
21675 R 200062 R LAC LINENO
81676 R 740020 A RAR
01677 R 7420820 A RTR -
217¢@ R 742024 A RTR
81701 R 742020 A RTR
21762 R 500151 R AND c77
#1783 R 240048 R DAC FISW
81764 R 601606 R JMP TASK

LEJECT
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elyes
81705

01706

21707
21712
91711
91712
01713
01714
81715

81716
01717
01720
21721
81722
81723
01724
01725
91726
01727
91730
81731
81732

81733
01734
81735
01736
81737

01740
81741
81742
81743

p1744
81745
91746
81747
01758
01751
81752

01753
81754
01755
21756
01757

PAGE
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VVDVIOD
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130664

122675

623466
121146

2200204
065544
140057
272062
741220

683466
060210
225544
040271
2000227
240017
103307
741000
750200
340275
440067
280875
048502

182752
249061
260317
440217
183273

12013
2a02529
0Age97
601731

760300
103273
200007
040017
140502
183307
840061

122213
200473

008097

2088061
060817

o

> DDVVD VD

VDDODDIVD DVDDDTV>>VIV00IVD>»>D

D VDUV D> >V

DTV> V=

GEN®
GEN=

GEN=
GEN®

GEN®
GEN®

GEN=

GEN®=
GEN®
GEN®

GEp=
GEN=
GEN=

/1177

/SEARCH ROUTINES

MODIFY

SCONT

SCONTX

SCHAR

17777
SBAR

SFOUND

GETLN
JMS
FINOLN
JMS
ERROR
.DEC
JMP
JMS
LAC
DAC»
0ZEM
LAC
SNaA
ERROR
.DEC
JMp
DACe
LAC*
DAC
LAC
DAC
JMS
SKP
cLa
DAC
1S2

LAC SACH
DAC  [ST3+1

GETC
JMS
DAC
DAC»
1S2
JMS
SORTY
JMS

JMP

LAW
JHUS
LAC -
DAC
DZEM
JMS
DAC
SORTY
JMs

LAC
OAC»

/READ LINE NO,

XGETLN
/L00K IT UP NOW,
XFIND
7 /NOT THERE = BAD COMMAND UNLESS ZERO,
ERR2-7
MOVCOM /DISPLACE COMMON
BUFR /SET POINTERS
(AXIN /FOR INPyT
XCTIN
LINENO /COPY THE SAME LINE NUMBER,
/CHECK FOR ALL
7
ERR2-7 <
AXIN /7 (X-MEM)
CAXIN /SAVE START OF NEW LINE
PACKST
COMBUF

MODBUF /SET M0D(FY COMMAND BUFFER
IMAGER /GET SEARCH CHAR

/CLEAR SEARCH CHAR
SACH /SAVE SEARCH CHARACTER
DEBGSW /NO BREAKS,

/PUT [N "SORTY" piST

yTRA

CHAR /SAVE FOR SORTY
MODBUF
MODBUF
IMAGEN
LIST3,LISTGO
SORTB
LIST3-1
LISTGo-_ 1ST3
SCHAR

/LOOK FOR MATCH

300 /ECHO @ FOR *U

IMAGEW

COMBUF /RESET To BEGINNING OF BUFFER
MODBUF .

LIST3+1

IMAGER /READ FROM KEYBOARD

CHAR

LIST6,SRNLST

SORTB

LIST6-1

SRNLST-LISTs

CHAR

MODBUF /PACK CHAR

/CHECK FOR AcTION CHANGE
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01760
21761
91762
21763
81764
21765
01766
01767

91778
01771
01772
e1773
01774
91775
81776

81777
02000

22001
22002
22003
220¢4
22005
82006
@2007
02010
02011
22012

PAGE
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440017
60175m
20501
Q60217
200297
040317
220817
240061

143562
440017
540581
741000
6081766
200477
103273

101100

2e255@

103251
608512
298017
542007
601758
340614
Q40017
760334
123273
621750

D VDV VDDV IODT

VO>»> DVVDOVDOVD DV DVDXV> TV

GENe

GEN«
GEN#

GENa

SRETN

SCRUB

1S2 MODBUF

JMP SFOUND
LAC c21s5
NAC® MODBUF
LAC COMBUF
DAC MODBUF
LAC» MODBUF
DAC CHAR
PACKC
JMS PACBUF
1SZ MODBUF
SAD €215
SKP
JMP . =6
LAC €212
JMg IMAGEW
PUSHJ DELETE
JMS XPUSHJ
DELETE
ENDLN
JMS XENDLN
JMP START
LAC MODBUF
SAD CcOMgUF
JMP SFOUND
TAD My
DAC MODBUF
LaW 334
JMS IMAGEW
JMP SFOUND

LEJECT

/G0 GET MORE

/SAVE CR

JFINISH LINE aNpD SAVE IT

_/END LINE?

/YES

/REPLACE WITH NEW LINE

/RESET POINTERS
/AT BEGINNING?
/YES

/NO

JECHO RACK SLASH

/G0 PROCESS NEXT
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SORTR 4] /SORT AND BRANCH ROUTINE, - "SORTY"

22813 R Q0e@pa A
02014 R 741200 A SNA
82815 R 208M61 R Lac CHAR /ASSUME CHAR IF aC=0
82016 R 0409074 R DAC T2 /SAVE SORT [TEM
82817 R 222113 R LACs SORTB /FIRST ARG IS LIST LESS ONE
92020 R 442013 R 182 SORTS 72AND IS INTRA-LIST LENGTH
82821 R 065546 R DAC* (XRT2
92022 R 270012 A LACe XRT2
92023 R 7411080 , SPa /oL IST ENDED BY MEGATIVE NUMBgRes
62824 R 602M35 R JMP SEX
82025 R 540074 R SAD 12 /FIND ADDRESS
02026 R 741000 A SKP
@2027 R 602022 R JMP +=5
22030 R 225546 R LACe - (XRT2 /MATCH FOUND,
92031 R 362013 R TAD® SORTB
92032 R 040074 R DAC . T2
92833 R 7500004 A cLA
92034 R 620074 R , JMP . T2
02035 R 442013 R SEX 1S% SORTB /MATCH NOT FOUND,
02836 R 754000 A CLAICLL
82037 R 622013 R JMP# SORTB /RETURN TO CALLING SEQUENCE.

. p o

/SORT AND BRANCH ON COMMAND
/

22042 R p0geen A XSORTX 9 /"SORT X"
@2@41 R 222046 R LAC* XSORTX /GET TABLE START
02842 R 065546 R DAC» (XRT2
22843 p 220012 A LACs XRT2 /sSET SIZE
092844 R Q400874 R DAC T2
82845 R 200001 R ANYMAT LAC BUFSTX /GET COMMAND POINTER
82846 R 040134 R DAC MODBF 1
92047 R 149135 R DZM MODBF 2
82858 R 2208012 A MORMAT LAC* XRT2 /GET COMMAND TABLE ENTRY
92851 R 560134 R SAD= MODBF1
02052 R 602068 R JMP ENDMAT /FULL WORp M,TcH
92053 R ©42013 R DAC SORTB /SAVE FQR END TEST
82054 R 505551 R AND (770080
82055 R 560001 R SAD» BUFSTX
92856 R 602878 R JMP YESMAT /ONE LETTER MATCH
82857 R 02077 R JMP NOTMAT
820680 R 508151 R ENDM,T aND c77 /1S 1T ENp OF GcOMM,Np
92861 R 7412008 A SNA
92062 R 629012 A JMp = XRT2 /01SpATCH
82063 R 4409134 R 1Sz MODBF 1
02864 R 442135 R 152 MODBF 2 /DISABLE ONE LETTER MATCH
92865 R 602052 R JMP MORMAT “/TEST REST OF COMMAND
92666 R 229012 A LAC* XRT2
82867 R 741000 A SKP
828786 R 272013 R " YESMAT LAC SORTB /TEST FOR COMMAND END
82071 R 5@0151 R AND c77
92872 R 740700 A SZA
82073 R 602066 R JMP YESMAT-2
82074 R 208135 R LAC MODBF 2 /ONE LETTER OK
82875 R 741200 A SNA
82876 R 6208012 , JMP# XRT2 /DISPATCH"
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82877
221p90
02101
#2102
82103
82194
02185
32156
82107

PAGE

0

TV V2V VD VDO

52

220012
505552
545553
741000
602077
440074
602045
442@49
622740

D VDV >0 0>

NOTMAT

LAC®
AND
SAD
SKP
JMp
1S2
JMP
1S#

JMPe

LEJECT

XRT2

(700000
(602000

.4
T2
ANYMAT
XSORTX

XSORTX

/SKIP REST OF COMMAND
/ENDS WITH JMP
/ANY MORE 1IN TABLE

/YES
/NO - ERROR RETURN
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02113
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92115
22114
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82117

02129
02121

82122
82123

02124
82125
82126
92127
02130
02131
82132
22133
22134

22135
22135
82136
82137

02140
82141
92142

82143
02144
02145

82146
82147

02159

821is1
82152

02153
92154

82155

82156
02157

PAGE
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2egnrae
240021
777777
340001
265544
140057

123562
122752

101321
270415
602130
4400221
602116
777777
242021
6082117
449021
751000
622110
123623
602130

101301
74000@
742200

603456
777775
172110

1082536
682161
200052

101055
2200801

161055

191190
802271

220213
260001

102752

.228@13

940052

DV V> D>

DVV>DVDD»VVVVD o o

DD D > > » 0

2 o

P

GEN®
GENe

GENa
GEN®

GEN=

GEN®
GEN=

GENg

GENe

GEN{

GENe

GEN#
GENe

GEN*
GEN«

/FETCH VARIARLE FROM INPUT

FETVAR [}
DAC
LAW
TAD
DACs
nEM

GETVaAP PACKC
JMS
GETC
JMs
SORTC
JMS

JMP

152

JMP

LAW

DAC

JNP
GETVAX 12

SKP!CLA

JMP

JMS

JMP

GETVCT
-1
BUFSTX
(AXIN
XCTIN

PACBUF

UTRA
TERMS
XSORTC
TERMS-1
GETVAX
GETVcT
GETVAP
GETVCT
GETVAP+1
GETVCT

FETVAR
PCK1
GETVAX

/-3 OR -6 OR -9
/(BUFFER~-1

/BEGIN PACK OF VARIABLE NAME
/PACK CHAR

/CHECK FOR TERMINATORS

/HAVE THREE CHARS BEEN USEgD
/NG-GO PACK TH[S ONE
/1GNORE REST

/USE NULLS

/FIND OR ENTER A VARIABLE [N THE LIST.

GETARG TESTC
JMS
NOP
NOP
ERROR
.DEC
Jup

GETVAR LN
JMS
TSTLPR
JMS
JmP
LAC
PUSHA
JMS
LACs
PUSHA
JMS
PUSHJ
JMS

POPA
LAC»
DACs
GETC
JMS
POPA
LACs

- DAC

XTESTC

15

" ERR2-15

-3
FETVAR

LPRTST
GS1
LASTOP

XPUSHA
BUFSTX

XPUSHA
EVAL-1
XPUSHJ
EVaAL-1

POLXR
BUFSTX

UTRA

POLXR
LASTOP

/FIRST LETTER OF ARG
s FUNCTION OR NUMBER IS NOT AN ARG,
/BAD ARGUEMENT IN 'FOR', 'SET', OR 'aSK'

/LBOK FOR SUBSCRIPT yIA SORTCN
SNOT SUBSCRIPTED BY L-PAR.
/SAVE LAST OPERATION .
/SAVE NANE
/MOVE PAST.L-PAR AND EVALUATE SUBSCRIPT

/RESTORE %aME
/MOVE PAST R-PAR

/RECALL LAST OPERATION
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02160
02161
82142
n2163
02164
02165
02166
82167

82179
82171
82172
82173
82174
82175
82176
02177
62200
82201

82202
82243
82204
@22a5
82206
82207
82210
22211
62212
82213
82214
82215
82216
82217

82220

82221
82222
22223
82224
02225
92226
82227
0223
82231

82232

PAGE

R

TV XVVDVDDDODD

VVPDVDTVVDV VUV

DVDVIVVVVODHNVDPUV D

P

T VIDVDD OO

54

105343
042233
2pp@0°
240072
540006
602174
220072
5608081

682221
208072
340156
682163
200036
340143
744000
1@3752
365542
750400

683455
200226
340156
3400066
220001
260772
448072
202233
2606072
440072
105140
500171
620072
020e000

682265

200072

865545
220011

103752

342233
750200
602171
449072
449072

6082265

VDDV DOD DV

>» DV> DVVD DV D

>DDVVVVDVVHDIVODOD

o

o DV OV>VD; >V

GEN«
GENs

GENe®

GENa

GS1A
GSq

GS3

GS4

GS2

1177/
GFND1

© JMS

DAC
LAC

DAC
GAD

JMP
LAC,
SAD®

JMP
LAC
TAD
JMP
LAC
TaD
cLL
JMS
TAD»
SNL!CLA
ERRQOR

.DEC
JMP

LAC
TAD
DAC
LAC*
DAC=
[SZ
LAC
DAC»
isz
JMS
FGET
FPUT» PTq
FXIT
POPJ
JMP

LAC
DaC*®
LAC»
JMS
TAD
SZAICLA
JMP
IS2
ISZ
POPJ
JMP
.EJECT

FIX
SuUBsS
FRSTcV
PT1
LASTV
GS2
PTy
BUFSTX

GFND1
PT1
GINC
Gs3
LASTV
P13

TWOS
(PDLXR

16

ERR2-16
LASTV
GINC
LASTV
BUFSTX
PT1
PT1
SuBs
PT1
PT1
FINT
FLTZER

XPOPJ

PT1
(XRT
XRT
TWOS
Suss
GS4
PT1
PT1

XPOPJ

/SAVE SUBSCRIPT
/SEARCH FOR VARIABLE

/TEST For END QF ST
/END SEARCH
JGET TABLE ENTRY

/FOUND XX
/TRY NgXT ONE

/ADD THE VARIABLE
sTEST RAN LIMITS

/SAVE NAME

/SAVE SUBSCRIPT

/SET P11

JEXIT
/FOUND SAME
/TEST SUBSCRIPTS

/WRONG SUBSCRIPT
/SET POINTER TO DATA



FOCAL

82233
02234
02235
02236
02237

022490
02241
02242
82243
02244
22245
82246
02247
822590
082251
22252
22253
02254
22255
02256
02257
02269
02261

82262
02263
82264
82265
082266
82267
@227e

PAGE

DV OV

DVD VDDV VVOVDVDODIVVVDODDDVDDDDVDIVD

55

802233
geocon
200061
540416
741009
622233

102752
602235
CEELLL
777522
340061
750200
442242
777520
340061
248051
751100
602260
777587
340061
75130@
442242
2p9051
622242

200157
348167
240063
220013
240074
758000
620874

V> V>V DV DVDVDO>V» VD> VDI>V>T>>» I D> VD V>D

GENe

/RETURNS: ,; OTHER: NUMBER -~ “TESTN"

/SAVE VALUE

/1F A NUMBER

/(PC) => 0
/78 PRETEND END OF TEXT

/RECURSIVE EXIT - "POPJ"

711/
///1GNORE LEADING SPACES - "SPNOR"
SURS =,
XSPNOR [}
LAC CHAR
SAD C240
SKP
JMP s XSPNOR
GETC
JMS UTRA
JMP XSPNOR+2
XTESTN ")
MPER LAMW -256
TAD CHAR
SZAICLA
1s? XTESTN
LAW -269
TAD CHAR
DAC SORTCN
SPA!CLA
JMP ZTESTN
LAW -271
TAD CHAR -
SPA!SNA!CLA
1S2 XTESTN
ZTESTN LAC SORTCN
JMP# XTESTN
ZEX1T FROM A "D0" SUBROUTINE
RETyYRY LAC CFRS
TaD C1
DAC PC
XPOPJ LACa PDLXR
DAC T2
CLA
JMP T2

JEJECT
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PAGE

82271
082272

02273
02274
02275
82276

82277
02300
92301
92301
982302
82303
92304

82305

92306
82307

02310

02311
82312

82313
82314
82315
82316
82317
02328
82321
82322
82323
82324
82325

02324

82327
82330
82331
02332
22332
92333

82334
82335
82336

oD k] VWVBDVDV D VDVDODO 0 0

DV VDV VDDV VODDDBVVOD 00

VD

.56

192752
148052

101301
602306
602417
672431

1g11ga
802141

1901301
682332
740000
746000

603454

200061
540435

603454

191113
pes171

101132
200076
200160
840872
201367
3402051
7412080
602335
342167
7512080
602411
3J4p51
342537
751100
682475

1082536
741280

683453
202051
040865

0D

>»>» V0D D DV DO

0 x

> 0 D>D0D>DJV>DVDDDVDIVD DD D

DO D

GEN®

GEN«

GEN*
GEN®

GENe

GENs
GENa

GEN®
GEN®

GEN=
GEN®

GEN=
GEN=

GENa

GENs
GEN=

/EVALUATE AN EXPRESSION WHICH

/TERMINATES WITH AN R-PAR,; OR C.R. AND
/LEAVE THE RESULT IN FLAC AND IN FLARG,

EVal

OPNEXT

/11777
ETERM1

ETERMN

ETERM

GETC
JMS
DZM
TESTC
JMS
JMP
JMP
JMP
PUSHJ
JMS

TESTC
Mg
JMP
NOP
NOP
ERROR
.DEC
JMP

LAC CHAR
SAD €275
ERROR
«.DEC

JMp
PUSHF
JMS

POPF
JMS

LAC
DAC
LAC
TAD
SNA
JMP
TAD
SNA!CLA
JMP
TAD
TaD
SPAICLA
JMP
TSTLPR
JMS
SKP
ERROR
.0EC .
JMP
LAC
DAC

UTRA
LASTOP

xTESTC
ETERMg
ENUM

EFUN

GETVAR
XPUSHJ
GETVAR

x7EsTC
ETERMN

17
ERR2-17

17

ERR2-17
FLTZER
PD2
FLT2ER
FLARG
PD3
FLARG
FLARGP
PT1

M2
SORTCN
ETERM
C1
ARGNXT
SORTCN
M11
ELPAR
LPRTST
18
ERR2-18

SORTCN
THISOP

/MOVE PAST EXTRA CHARACTER

/EVAUATION cONTROLLER
/TEST CHARACTER AND [GnORE SpACES

sTERMINATION

/NUMBER

/FUNCTION

/FIND OR CREATE VARIABLESALSO SET PTy,

/PT12>ARg

Vai
/N-ERROR IN FORMAT

/F
/L - MISSING OPERATOR

/INITIALIZE RESULT To 2gRO,

/SET PT1.

/TEST FOR UNARY OPERATIONS
JCREATE DUMMY FOR UNARY MINUS

/1GNORE UNARY PLUS
/TEST FOR NULL PARENS,

~/MIGHT BE AN L-PaR,

/OPERATOR MISSING BEFORE PAREN

/SET FROM "TESTC*-"SORTC"
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82337
82340
02341
02342
02343
82344
82345
82346
#2347
82359

82351

82352
82353
82354
282355
82356

82357
82360

82361
82362
82363
82364
82365
02366
82367
02370
02371

82372

22373
02374
82375

92376
82376
82377
82400

92401

02,402
82403
82404

02405
02406
82407
82410
02411
82411

82412

-082413

PAGE

VD VVDVVVOVOVIDDYU VDD

DDVDVDIVVDVDOD 0

o

VD VD VDD 0V VDO

DV TV DV VDD

57

342537
750180
040065
200465
143752
340052
7511920
622376
340052
340224
042362
222362
042362
27ees?2
75120@
622361

lo01132
gegage
82360
175148
éraaea
6200276
erpa09
200160
8402272
220265
349052
751200

682245

229013
040052
602342

102536
741208
6@2477
208052

101055
208072
042406

101113
peeadoe
200865
040052

102752

101301
602475

V> D VDVVDVDV>VDVVDID>D

>0 VVDV>V>»>VDV>» 0

P

0 X >

o

T 0

020> 20 DV 0V >0

GEN»
GEN®

GEN®

GEN®

GEN=

GEN=

GEN=»
GENe

GEN®
GENe

FTERM2

FLAC1=.-1
FLOP

11777
EPAR

ARGNXT

TaD M11
SMA!CLA
DAC THISOP
LAC THISOP
JMS TWOS
TAD LASTQP
SPAICLA
JMP EPAR
TAD LASTOP
TAD OPTABL
NAC FLOP
LACe FLOP
DAC FLOP
LAC LASTOP
SNA!CLA
JMP [ +3
POPF XX
JMS PD3

XX
JMg FINT
"]
FPUT FLARG
FXIT
LAC FLARGP
DAC PT1
LAC THISOP
TAD LASTOP
SNA!CLA
POPJ
JMP XPOPJ
POP,
LAC» " PDLXR
DAC LASTOP
JMP ETERM2
TSTLPR
JMS LPRTST
SKP
JMP EPAR2
LAC LASTOP
PUSHA
JMS XPUSHA
LaC PT1
DAC 2
PugHF XX
JMS PD2

XX
LAC THISOP
DAC LASTOP
GETC
JMS UTRA
TESTC
JMS XTESTC
JMP ELPAR

/END?
/"THISOP™ EQUIV, TO END OF EXP,
/COMPARE PRIORITIES

/CONTINUE
/FIND OPERATION FROM TABLE

/TEST FOR END OF DATA INTO FLOATING acC,

/GET LAST DATa

/. AA

- /(FLOPR | PT1)+-sy/

./SAVE RESULT

/=87
JEXIT "EVAL"
/GeT PRIOR OP

/COMPARE TyS oP
/TEST FOR SUB-EXPRESSION
/G0 EVALYATE EXPREsSION

/CONTINUE READING THE EXPRESSION
/SAVE “LASTOP",

/SAVE LAgT ARGUMENT

/MORE TO COME

/READ 1ST CHAR OF AN ARG.
/D0 SPECIAL CHECK

/C8ULD BE LEFT PAREW
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PAGE

A2414
82415
82416

02417
02417
82420

82421
82422
02423

02424
#2425

82426
82427

82439

02431
82431
82432
22433
92434

02435
82436

22437
82440

82441

62442

92443

82444
22445

82446
82447
082450
92451
22452
82453

82454
22455
82456
92457
92460

‘82461

TVVDT VIV VDD

0

P o P P I ] DV VDD D b

0

V0D VVDDV D

DTV VD DD

58

602417
602431
6022277

101113
000020
2082420
200160
849072
140025
7508000
195042

181132
000000
802427
6023g1

102752
777775
102110
280051

121055
200052

101855
220001

101055

102536

603452

1011089
882271

220013
040137
205554
182455
205537
182455

683451
000000
249141
220141
742100
622455

D0

P o0 T 0 00 > 0> TV» DV DXV >0

b

D0

VMDY O>

/> Dy » 0

GEN®
GEN*

GEN»
GEN«

GEN®

GENa

GENe

GEN«»
GENa»

GENe
GEN=

GEN»
GEN=

GEN«

GEN+
GEN=

11717
ENUM

FLAC2=.-1

FLAC3=.-1

11777/
EFUN

FUNCHK

JMP
JMP
JMP

PUSHF
JMS

LaC
DAC
DZM
cLa
JMS
POPF
JMS

JMP

GETC
JMS
LAW
JMsg
LAC
PUSHA
JMS
LAC
PUSHA
JMS
LAC*
PUSHA
JMS
TSTLPR
JMS
ERROR
.DEC
JMP
PUSHJ
JMS

POPA
LACs
DAC
LAC
JMS
LAC
JMS
ERROR
.DEC
JMP
%]
DAC
LAC»
SMA
JMPe

ENUM /N
EFUN /F
OPNEXT=-2 /L
XX /70 PROCESS A NUMBER,SAVE AC
Pp2
XX
/. AA
FLARGP /SET POINTER aS FOR VARIABLE,
PTy
INSUB /POINT TO 'GETC' AND USE CHAR
/READ NEXT
FLINTP /READ TEXT NUMBER => (PT1)
XX /RESTORE THE Ac
PD3
XX
Y

OPNEXT /CONT INUE

UTRA

-3

FETVAR X /GET FUNCTION NAME
SORTCN /SAVE °*SORTCN','LASTOP',AND ‘'EFOP!

XPUSHA
LASTOP

XPUSHA
BUFSTX /SAVE FUNCTION NAME

XPUSHA

LPRTST
19 /MUST BE FOLLOWED BY PARENS TO SET ARGUMENT

ERR2-19
EVAL-1 /YES
XpPUSHy
EVAL-1

POLXR

FUNAME /SAVE FUNCTION NAME
(FNTABF

FUNCHK /1S IT INTERNAL FUNCTION
«NEWF

FUNCHK /1S IT EXTERNAL FUNCTION
20 /1LLEGAL FUNCTION NAME

ERR2-2¢p

/pISPATCH ON FUNGTION NAME
FUNPTR /FUNCTION TABLE START
FUNPTR

FUNCHK
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82462
82463

02464
82465

82466
82467
02479

T 82471

92492
282473
82474
02475
82475
02476
092477

02500
02501

82582

82503
92504

825a5

PAGE

PP EEEEEEEE']

o

59

840140
440141
2009137
5608141
602473
440141
440149
602463
622455
440141

620141
102536
6@3450

200251

101055
200852

191055

loi1g0
202271

602517

VVIDIDVDVVDVDDVD IO

D 0 X

o0

GEN®
GENe
GENs

GENs

GENe

GEN®
GENe

GENs

FUNLOP

FUNFND

11777/
ELPAR

EPAR2

DAC
1SZ
LAC
SaD*
JMP
1Sz
1S#
JMP
JMP#
1S2
JMPa

TSTLPR
JMS
ERROR
.DEC
JMP
LAC
PUSHA
JMS
LAC
PUSHA
JMS
PUSHJ
JMS

RETURN
JMP

.EJECT

FUNCTR

FUNPTR
FUNAME
FUNPTR
FUNFND
FUNPTR
FUNCTR
FUNLOP
FUNCHK
FUNPTR
FUNPTR

LPRTST
21

ERR2-21
SORTCN

XPUSHA
LASTOP

XPUSHA
EVAL-1
XPUSHJ
EVAL-1

EFYN3

/FUNCTION TABLE COUNT
/POINTS TO NEXT NAME

/RIGHT FUNCTION?
/YES - GO D[SPATCH
/NO - TRy NEXT

/ANY MORE IN TABLE?
“/YES

/NO - RETURN

/70 FUNCTION ADDRgSS
/DISPATCH

/DQURLE OPERATORS
/LEFT PARENS FOUND,
/SAVE DATA

ZEVALUATE THE EXPRESSION
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82506

#2507
#2510
27511
92512
82513
22514
82514
02515
82516

22517
82517
02520
92521
82522
82523
82524
82525

082526
82527
02539
82531
92532

02533

982534
02535
82536
22537
82540
02541
82542
82543
82544
82545
92546
82547

PAGE

0

DVVDVV D IVD VDD

DVDVVBDV VOVODDVDIOVDD

0

VDVDVVDVDVDIDTVID

68

1p5343

602517
125524
8008167
208077
741000

225522
751100
125534

220013
240052
125536
125525
800076
2001680
840072

220013
348146
183752
340051
750208

603447

182752
6023021
aopeoa
777767
340051
750108
622536
777773
340051
750309
442536
622536

>VVmMmaD o

VDOoVODMMU > m»m

> VTV >

o

D/> V>0 >D>>» VU

GENe

GENa

GEN®

GEN»

GEN®
GEN®

GEN®

/INTFGER PART

,TAKE SIGN®*1 OF FLARG

/TAKE ABgOLUTE vALUE OF FLAC

/SKIP TGO CONTINUE
/NEGATE THE FLOATING AC

/RESTORE LAST OPERATION

/NORMALIZE FUNCTION RETURN

/SAVE FUNCTION VALUE

/SET POINTER

/GET LAST PAREN COOE,

/CHECK FOR PAREN MATCH,

Z(STILL SET FROM THE LAST "gvaL"™)
/SKIP IF MATCH

/PAREN ERROR

/MOVE PAST R-PAR. ANp RETURN TO OPNEX.

/FUNTION RETURN IS OK
/SKIP IF LEFT PAREN, - 'TSTLPR®

17777
/SOME MINOR FUNCTIONS
XINT JMS FIX
RETURN
JMP EFUN3
XSGN JMS e A0
FLTONE
LacC FLARG+1
SKP
XABg GETgGN
LACa .AB
SPAICLA
JMS# .BA
/CONTINUATION OF FUNCTION caALLS,
EFUN3 POPa
LAce PDLXR
DAC LASTOP
JMS, .CD
JMS» AP
FLARG
LAC FLARGP
DAC PT1
POPA
LACs PDLXR
TAD P3
JMS TWOS
TaD SORTCN
SZA!CLA
ERROR 22
.BDEC
JMP ERR2-22
GETC .
JMS UTRA
JMP OPNEXT
LPRTST [}
M11 LAW -11
TAD SORTCN
SMA!CLA
JMp» LPRTST
LAW -5
TAD SORTCN
SMA!SZA!ICLA
1S2 LPRTST
JMP# LPRTST

LEJECT
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22559
2255¢

02551
82552

#2553
02554
82555
82556
92557
02560
82561
82562
82563
02564
82565
92566
02567
02579
92571
02572
02573
02574
92575
02576
92577
82600
8260l
82602
92603
2604

PAGE

o 0

T 0

D VD VDIV VDVODD VDDV VIVDVIVDVODDDIDV D

61

102675

622265
448067

182752
540501
751781
672553
340014
740001
3408064
240054
220064
060266
200157
2403074
220074
741200
622605
243073
200064
744000
123752
340273
751400
340054
340@73
068274
2208273
682566

R

R
R

DV VDDV>V0D>» DD D» DVDVDDOVOVDIO»> VDO >0 D

GEN®
GEN=»

GEN®*

/THE DELETE A LINE ROUTINE
/SETS "THISLN"™ AND "LASTLN",

DELETE

DOK

.EJECT

FINDLN

JMS XFIND
POPyJ

JMP xPOPJ
1S2 DEBGSH
GETC

JNS UTRA
SAD c215
SKP!CLA!CMA

JMp =3
TaC AXOUT
CMA

TAD THISLN
DAC CNTR
LACs THISLN
DACe LASTLN
LAC CFRS
DAC T2
LAC® T2

SNA

JMP OONE
.DAC T1

LAC THISLN
cLL

JMS TWOS
TAD Ty
SZL!CLA

TAD CNTR
TAD T1
DAC*® T2

LAC T1

JMP DOK

/ALREADY GONE

/DISABLE TRACE
/MEASURE LENGTH

/SAVE LAST ADDRESS

/JLENGTH ¢ @
/DISCONNECT

/START LIST AT ToOP
JEXAMINATION ADDRESS
/GET THE NEXT ADDR.
/TEST FOR END
/YES-WRAP UP aLL,
/SAVE NEXT ADDRESS.
/COMPARE LINE POSITIONS

/SKIP IF THISLN > X
/CHANGE (X) TO ACCOUNT FOR
/GARBAGE COLLECTION,

/GET NEXT
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82605
92606
02607
82610
82611
92612
82613
82614
92615
02616
92617
02620
02621
92622
42623
02624
82625
82626
02427
82638
22631
02632

PAGE

VDVIDVDVVIVIVDVODDDVVDVDOIVODD D

62

750001
348064
265545
200054
740001
340064
265546
2008054

340084
A402304

225544
740001
365546
940073
225544
340054
065544
220912
060011
449073
682626
602550

D DV>> VD V0VVDV>>VVDIDIVVDID> VD D>

1117/

/GARBAGE COLLECTION

DONE

/177

CLa!CMa
TAD
DAC»
LAC
CMA
TAD
DAC»
Lac
TAD
DAC
LAC»
CMA
TADe
DAC
LACs
TAD
DAC»
LAC®
DAC*
1S2

JMP
JMP

LEJECT

THISLN
(XRT
CNTR

THISLN
(XRT2
cNTR
BUFR
BUFR
CAX N

(XRT2
T1
CAXIN
CNTR
(AXIN
XRT2
XRT

T1

=3
DELETE

/BACKUP L FOR XR

/sETUP END OF HOgGE

/CORRECT END OF gUFFER POINTER,

/CoMPUTE CQUNT

/SIPHON LOWER PART,

/RESET *LASTLN®',*THIGLN', AND DATA FIELD.
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02633
82633
02634
82635

82636
82637
82640

02641
02642

02643
092644
82645
02646
02647

82659
02658
02651
82652
02653

92654
82655
82656
82657
82657
02669
92661
82662
02663
82664

82445

82666
82667
82670
82671

92672
92673

82674

PAGE 63

R

D VDDV DV D

DV VD VD

V0D VDO

VDVDOD VVVVDVDDO

o 0 D D20 DOV

121301
602672
622650

6R3446
777767
1021190

102040
200321

603446
200082
P4pea4
168157
600512

170664
2eee62
501347
741200

603466
200004
865544

101100
202550
440064
2008260
750100
360064

101343
600512
220064
242062
602657

2poen3
240006

6082265

DD

D »

0 BV DOV > DUV VDT 00D >0 VD VDD VDD P ]

>

GEN®

GENa
GENa

GEN=
GEN®

GEN+
GENe®

GEN®*

GENs

GEN=

GEN®
GEN®

GEN®

GENe

ERASE

XSBEGN

17/7/77
ERL

ERG

17777
ERVX

TESTC
JMS
JMP
JMP
ERROR
.DEC
JMP
LAW
JMS
SORTJX
JMS

ERROR
.DEC
JMP
LacC
DAC
DZMe
JMP

GETLN
JMS
LAC
AND
SNA
ERROR
.DEC
JMP
LAC
DAC®
PUSHJ
JMS

1534

LAC
SMAICLA
TAD®
TSTGRP
JMS

JMP
LAC»
DAC

JMP

LAC
DAC
POPJ
JHP

LEJECT

XTESTC
ERVX
ERL

23

ERR2-23
~11
FETVAR
ALLCM2
XSORTX
ALLCM2-1
23

ERR2-23
ENDT
BUFR
CFRS
START

XGETLN
LINENO
P7600

7

ERR2-7
BUFR
(AXIN
DELETE
XPUSHJ
DELETE
THISLN
NAGSW

THISLN

GRPTST
START
THISLN
LINENO
ERG

STARTYV
LASTV

xPOPJ

/TEST THE SECOND WORD, [F ANY,

/ERASE VARIABLES
/LINES OR GROUPS

/BAD ARG FOR ERASE,
/ERASE ALL TEXT #e

/POINTERS MAY BE DIFFERENT NOW,

/ERASE LINES,

/PROTECT REST OF TEXT,

/EXTRACT ONE LINE

/(X-MEM)
/SKIP [F G(AC) = G(LINENO)

/(X=-MEM)

/INIT VARIABLES MAY BE IN THE TEXT
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82675
82676

82677
827e9

82701
e27e2
82703

82704
82785
827@6

@27e7
82710

82711

02712
22713
02714
82715
82716
82717
8272e
@2721
82722
82723
02724
@2725
82726

82727
82730
82731
82732
42733
82734
82735
82736
82737
82749

82741
92742
22743
82744
82745
82746
82747
22750

PAGE

VUV DOVDDVVDTVTDVDDDIVDIDVVDVDV TID®DD VDVTVT TV VDO

VVDVDVDVDODD

DDVDVDIVOVDVDD

64

0936720
200157
240066
240064
865546
200762
7411080

603445
1083752
3600812
741200
602721
750100
602722
340064
240066
220064
740200
602700
741000
442675
200064
340147
2400214
777777
48015

200067
340070
750200
622675
200022
540501
741000
540475
602742
208475

183362
203125
540501
682747
280501
183273
200477
183273

>»0D DXV V>

VVDVDVVDDO

DVDV>»> DDTV»>V D V> DVDD V> TV>0DVD0 >V >0 D

GEN+
GENe

GEN#

/ROUTINE CALLED VIa
/SEARCH FOR A GIVEN LINE 1,0, =[ "LINENO" ]

/1ST RETURN

/2AND IF FOUND,
= FOUNN LINE OR NEXT LARGER.
/"LASTLN" = LESSER AND/QR LAST.

/"THISLN"

/nTEXTPw
XFIND

F INDN

- FEND2
FEND3

IS SE
"]
LaC
DAC
DAC
DACe
LAC
SPaA
ERRO
.DEC
JMP
JMS
Tap®
SNA
JMP
SMA!
JMP
TAD
DAC
LACe
SZA

. JMP

SKP
152
LAC
TAD
DAC
LAW
DAC
JIFU
LAC
TAD
SZA!
JMP»
LAC
SAD
SKP
SAD
JMP
LAC
PRIN
JMS
LAC
SAD
JMP
LAC
JMS
LAC
JMS

T

R

Cpa

ND
DEBGSW
DMPSH
CLa
XFIND
SAVEOT
€215

C375
*3
€375
TC

IMBUFF
Cc215
. *3
C215
IMAGEW
Cc212
IMAGEW

“FINDLN":

IF NOT FOUND,

CFRS
LASTLN
THISLN
(XRT2

LINENC

24

ERR2-24
TWOS
XRTo

FEND?2

FEND3

THISLN
LASTLN
THISLN

F INDN

XFIND
THISLN

P2
AXOUT
-1
XCTX
MULTI

XQUTL
+2

ZINITIALIZE POINTERS TO FIRST LINE

/SAVE THIS ONE

/MAX 99.99

/LINENO=g WILL ALSO BE FOUNg
/FOUND 1IT,

/PAgT IT.
/MOVE POINTERS -

72ND EXIT = FOUND

/SET "TEXTP™,
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82751
82752
02753
02754
#2755
82756
82757
82760
92761
82762
82763

82764
02765
82766
82767
82770
82771
82772
82773
82774
82775

82776
02777
03000
03001
03202
93003
83204
23005
93006
93207

83010

23g11
83012
83813

83gis
83015
83016
83017
83029
83821

830822

23823
83024
23825
03026
83827
83038
83031

PAGE

D VDD VDD IVDIVD VDVDVVDDVDIVVD VUV

D VVODDVDDVOVD

o

0TO

DV VDV DD VIDVVDIVVID

65

622675
Ldad 17
103026
751100
340150
340165
340061
741200
603014
340166
840061

200067
340070
750200
603007
200022
540501
741000
540475
602777
208475

103362
290061
103273
200061
540501
741000
603007
200477
183273
200061

622752

193026
740001
602754

290067
750200
603024
340070
751200
3409167
849070
602753
349145
682763
000000
449015
603036
777775

VDV>VVDV>V VVDV> DVDV> D>

DDVDTVDD> D VVO

P ]

> DV>VVVDVV>DUV> D >» 0

GEN=

UTRA

UTE

uTae

UTRAX

111777
EXTR

244
uTX

UTXP6

GET1

.ENDC
JMP s

a

JMS
SPalcLa
TAD

TAD

TAD

SNA

JMP

TAD

DAC

. IFUND
LAC

TAD
SZA!CLA
JMP

LAC

SAD

SKp

SAD

JMP

LAC
PRINTC
JMS

LAC CHAR
JMS

LAC CHAR
SAD c215
SKP

XFIND
/UNPACK CHARACTER, - "GETC"
GET1
/NORM & EXTEND
ci008 /38A-337 & 340-376
M137 /7240-276 & 200-236
CHAR

uTx /72" FOUND-
P337
CHAR
MULTI
DEBGSW
OMPSHW
/PRINT ONLY IF BOTH ARE ZERO,

-UTRAX

SAVEOT
C215

C375
. *3
C375

XQuTL
IMAGEW

/FIX FOR TRACE FEATURE., ,WAD
/1F CR QUTPUT LF

JMP UTRAX /NOT A CR. No LF

LAC C212

JMS IMAGEW

LAC
.ENDC
JMP &

JMS
CcMa
JMP

LAC
SZa!CLa
JMP

-+ TAD

SNAICLA
TAD

DAC

JMP

TAD

JNP

]

1Sz

JMP

LAW

/0yTPUT LF
/++.END OF FIX,, ,JUNE 69
CHAR
UTRA
GET1
UTE

DEBGSW /TEST FOR TRACE-ENABLED

UTXP6
DMPSW /FL1P THE TRACE FLoP
c1
DMPSW
UTRA+1 /GET NEXT CHARACTER INSTEAD,
C277 /TRACE DISABLED = RETURN "2%
uta
/UNPACK 6-BITS
XCTX /STARTS=-1
GENDX
-3
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83032 R 049015 R DAC XCTX
23833 R 228014 R LACe AXQUT /NEXT WORD
@3034 R 440014 R I1SZ AXOUT -
03035 R 040216 R DAC GTEM
83036 R 200016 R GENDX LAC ¢ TEM
RTLG
83037 R 108778 R GENs JMS XRTL6
83048 R Q40016 R DAC GTEM
83841 R 740010 A = RAL
#3842 R 580151 R AND c?77
83843 R 040061 R DAC CHAR /SAVE
83844 R 549151 R SAD c77
#3045 R 603011 R JMP EXTR /EXTENDED
930846 R 777748 A LAW -49
83047 R 348061 R TAD CHAR
03858 R 623026 R JMP e GET1

JEJECT
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a3es1 R 008630 A xENDLN ] /TERMINATE THE BUFFERED LINE « »ENDLNw
83852 R 22@80#K6 R LACs» LASTLN /SAVE OLD POINTER
83053 R 0600a4 R DAC» RUFR
83854 R 200734 R LAC BUFR
83855 R 060266 R DAC» LASTLN
93056 R 200056 R LAC ADD
83857 R 740248 A SZA o=
83668 R Q60710 A DACe AXIN
83861 R 225544 R LAC#* (AXIN
23862 R 340167 R TAD c1
93063 R 940034 R DAC BUFR
#3064 R 623051 R JMP » XENOLN .
93865 R Qogoaa A XPRNT ) JPRINT A LINE NUMBER - "PRNTLN"
83066 R 2080262 R LAC L INENC
@3867 R 742020 A RTR
83878 R 742020 A RTR
93071 R 7420208 A RTR
83072 R 749020 A RAR
93073 R 183181 R JMS PRNT
93874 R 200415 R LAC PER

PRINTC
83075 R 183362 R GENs JMS X0oUTL
83676 R 200062 R LAC LINENO
83077 R 103181 R JMS PRNT
93168 R 623365 R JMPe XPRNT

/117777
231g1 R gpgean A PRNT @ /PRINT TWO DIGITS
#3102 R 580155 R AND P177
83183 R 043322 R DAC VAL
83104 R 200152 R LAC C260
83185 R @40104 R DAC BOX
83106 R 203322 R LAC VAL
93187 R 683112 R JMP o+3
031186 R 440104 R 1S2 BOX
93111 R 043322 R XYZ DAC VAL
93112 R 344778 R TAD M12
83113 R 740108 A SMA
83114 R 603112 R JMP XYZ-1
83115 R 200104 R LAC BOX
“  PRINTC

#3116 R 183362 R GENa JMS XOUTL
83117 R 203322 R LAC VAL
931280 R 340152 R TAD c269

PRINTC
83121 R 1083362 R GENa JMS XoUTL
#3122 R 623181 R JMPs PRNT

JEJECT A
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83123
23124
03125
83126
83127
03207
83210
93211
03212
83271
83272

23273
83274
83275

83276
83276
83277
83308

83301

833082
23303

83304
83365
23326
83387

03319
83318
03311
03312

83313

03314
#3315

83316
83317
83329
83321

PAGE

DTVOD b} ] DV VD VDO VD VODVDHDDODVDIVOVDDODD

DV VDO

b ]

DV O

68

202203
8a0aAnn
02300
777777

D64700
2o00aa
801909

0640080
070039

200009
043306
060011
883380

803775
200011
283123

777775

00a775
209012

203386
623273
300700
800280
803312

803776
2roR1aA
203123

777775

800776
2009812

2200411
500155
249154
623307

>>>>> > 3> > > >

x> > T 0 0>

>

> >

D> » WP > VDD

>

DVV

GENa
GEN=
GEN=
GEN«=
GEN=

GEN=
GEN=x

GENs
GEN=
GEN«
GEN=
GEN=

GEN.
GEN»

IMBUFF

INBUF

OUTBUF

IMAGEW

IMBF@1=, +2
WCAL 83

IMAC
IMAGER
IMBF@2=.,+2
RCAL®3

.IFUND
2003

.BLOCK 6@
LASCI1

106088
.BLOCK 57
.ASCI1I

JENDC

]

DAC IMaC
DAC*

JWRITE
CAL+321000
11

IMBUFF
.0EC

-3

. IFUND
LHALIT

CAL -32777
12

.ENDC

. IFDEF MUL
JMS 10RUSY
.ENDC

LAC IMAC
JMP s

@

2

.READ
CAL+3410¢0
10

IMBUFF
.DEC

-3

. IFUND MUL
HALT

CAL -28777
12

LENDC

. IFDEF MUL
JMS 10BUSY
.ENDC

LAC»

AND

XOR

JMP#
LEJECT

MULTI
23 8 -1

<15>

<15>

/STORE AC FOR SORTg
IMBUFP

'3!3:1HBUFF:3
-38777

MULTI
-3

TI

/RESTORE AC FOR SORTR
IMAGEW
/STORAGE FOR AC

'2-3.IHBUFF.3
-28777

TI
-2

T

IMBUFP
P177
C208
IMAGER
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11111
2a3322 R VAL=,
03322 R 0Q@@neA , X133 @ /"READC"
83323 R 200028 R LAC ENDCR /WAS LAST [NPUT CR
03324 g/ 548501 R SAD €215
83325 R 741000 A SKP /YES
23326 R 603345 R JMP XT33INX /NO - GO GET NEXT FROM BUFFER
243331 R INBFA1=,+2
23327 R RCAL@1 .READ -2.2,INBUF, 48
03327 R 202776 A GENa CAL+2+1000 -28777
3338 R Q00310 A GENa 10
03331 R ©83127 R GENs» INRUF
GENs» .0EC
03332 R 777720 A GENs ~-48
' .IFUND MULTI
83333 R RCAL®2 JHAIT -2
83333 R 0@@776 A GENas CAL -28777
83334 R 000012 A GEN» 12
.ENDC
LIFDEF MULTI
JMS [0RUSY
.ENDC
83335 R 223331 R LACs INBF@1
83336 R 500144 R AND P17
83337 R 545555 R SAD (5 /EOF 2
#3342 R 6M4152 R JMP RDEOM /YES
93341 R 545556 R SAD (6 /EOM?
83342 R 6p4152 R JMP RDEOM /YES
83343 R 280012 R LAC INBUFP
83344 R 1065374 R JMS .GET ZUNPACK INITIALIZAT[ON
93345 R 105481 R x 33Ny JMS .GET /UNPACK CHARACTER
03346 R 240154 R XOR c2080
83347 R 540154 R SAD c2ee /IGNORE NULL
83358 R 6083345 R Jup X133INX
83351 R 540500 R SAD €377 /1GNORE RUBOUTS
83352 R 6083345 R JuP X133NX
03353 R 543477 R SAD 321% /1GNORE LINE-FEED
83354 R 6083345 R JMP X133NX
83355 R 540475 R SAD c375 /USE CR FQR ESC .
83356 R 288521 R LAC c215
93357 R @48020 R DAC ENDCR
83360 R 048061 R DAC CHAR
#3361 R 623322 R JMPe X133

.EJECT
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PAGE

23362
833463

‘83364

83365
23366
83367
23370
23351
83372
23373
03374
83375
83376
83377
83400
034061
83402
23403
83424
83405
83406
93427
23418
23411

83412
83412
83413
83414

83415
83416
83417
@3420
83421

23422
83422
#3423

83424
83425
83426
23427

VIV VDO0DVIVIPID TV IVVIVD T VLDV IVD

VVVVD DV DT

[0

V0V

79

eagron
741290
208061
84@02?
449023
643377
223414
54555,
633404
345560
263414
777773
0402823
223414
545557
603404
200022
105435
208m22
549581
683412
540475
683412
683426
883412
283414

202775
089311
@@63211

777729
200013
185431
777777
240023

288775
029012

205560
263414
200061
623362

VD> P> DDVDBIAVDVDIIDVDD VO VO D0DVIVDDVDID 0>

V> D>

GENs
GEN»
GEN=
GEN=
GEN#

A GENs
A GEN«»

DV VDO

XOUTL

XouTLQ

XoUTLI

XoUTLX=.
0TBFA1=.+2
WCALB1

WCAL@2

XQUTLZ

]
SNA
LAC
DAC
1Sz
JMP
LACe
Sap
JMP
TAD
OACe
LAW
DAC
LAC®
SAD
Jup
LAC
JMS
LAC
SAD
JMP
SAD
JMP
JMP

.WRITE

CAL+221000 -38777

11
OUTBUF
.DEC
-48
LAC
JMS
LAW
DAC
.IFUND
JWAIT

CAL -38777

12
.ENDC

CHAR
SAVEQT
PUTCNT
XouTLQ
0TefF@1
(3100
XQUTL
(1000
0TBF@1

-5
PUTCNT
0TpfFoal
(310800
XouT !
SAVEOT
.PUT
SAVEOT
€215
XQUTLX
c375
XOQUTLX
XQUTLZ

/UPRINTC"
/USE AC OR CHAR

/SAVF CHAR

/READY TO RyMP ywPC?
/NO

/YES

/HAS THE BUFFER OVERFLOWEQ?
/YES = IGNORg CHAR
/NG - yPDATE WPC

/RESET COUNT

/BUFFER gVERF| gWED - DgNT SAVE CHAR
/GET CHAR

/QUTPUT BUFFER ON CR OR ESC

-3,2.,0yTByF, 48

0TBUFP
PUTI
-1
PUTCNT

MULTI
-3

.IFDEF MULTI

JMS
.ENDC
LAC
DACs
LAC
JMP =
.EJECT

[oBUSY

(1809
0TBFB1
CHAR
X0UTL
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03430
#3431
73432
03433
03434
83435
23436
93437
03440
03441
03442
03443
03444
03445
03446
03447
03450
83454
83452
03453
03454
03455
83456
83457
83460
03461
03462
03463
03464
03465
83466
83467
03470
03471
83472
03473
03474

83475

83476
83477
83500
83501
83502
03583
03524
835@5
83506
835a7

23510

PAGE

VDDV VVVDVIDVVDOVDDVDDIVODIDIVIODVDIDIDDOVDIDITDDO

DVIVVDVVVDVID 2

P

71

44901926
440106
440106
440106
440106
440106
440106
44090106
440106
440106
440106
4401086
440106
440106
440106
440106
443106
440106
449106
448106
440106
440106
449106
440106
448106
449106
440106
440106
4401086
440106
440106
440106
440106
440106
4490106
448106
440106

2083475
200145

183362
200106
193101
149106
440063
220063
741200
603512
040062
260416

1083362

o 0 D VOV DVDDDVDIDDDVDVDDVNDDDVDIDDDVDVDIDIVDODVDDDVDODD

VDO» VD VVDV

o

*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
#*RPT
*RPT
*RPT
*RPT

*RPT .

*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
#RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
*RPT
4RPT
*RPT
*RPT
*RPT

GENa

GENa

ERR2=,
ERRPCX

.DEC
.REPT 37
1SZ ERR2CT

.ocT

LAC €277

PRINTC .
JMS X0UTL
LAC ERR2CT

JMS PRNT

DZM ERR2CT

1S2 PC

LAC» PC

SNA

JMP ERR2T

DAC LINENO

LAC C249

PRINTC

JMS X0UTL

/CLEAR FOR NEXT ERROR
/PRINT LINENO IF INDIRECT COMMAND

/SAYE FOR PRINTING
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23511
23512

23513
23514
23515
23516

@3s17
83529

23521

03522

83523
23523
83524
83525

23526

03527
03530
23531
83532
83533
83534
83535
83536
83537
23549
83541
83542
93543

PAGE

D VIV Pl o

Pl

VDTV

Pl

DD VDDDVDDDVDYLVDDO

72

183065
200501

1083362
603527
040106
200145

183342
603475

200501

183362

282775
800011
pagiz7

777738
803527

2008013
105431
2005081
240020
777777
8400823
205560
063414
200025
183553
200027
103544
680547

o VDV P oI ]

D o

D »> >

0 »

VIV VDVDVDVDOVD>»>DVDVDD

GEN»

GENa

GEN®

GENe

GEN»
GENe
GEN®
GEN#
GEN#*

ERR2T

FUNERR

RECOvVR

RECOVR

WCALA4

RECVR=,

.EJECT

PRNTLN
JMS XPRNT
LAC CCR
PRINTC
JMS XOUTL
JMP RECVR
DAC ERRaCT /SAVE THO pIGIT ERROR ¢OpE
LAC c277
PRINT¢ /PRINT pOUgLE ?
JMS XoUTL :
JMP ERRPCX
.IFUND MULT]
LAC CCr
PRINTC
JMS XOUTL
.ENDC
. IFDEF MULTI
DZMe cTLP
LAC CCR
PRINTC
JMS 10BUSY
.ENDC
WRITE -3,2,F0CALY, 40
CAL+2*1000 -33777
11
FOCALY .
.0EC
-40
JIFDEF MULTIE
JMS T0RUSY
LENDC
LAC OTBUFP
JMS .PUTI

. LAC €215
DAC ENDCR
LAW -1
DAC PUTCNT
LAC (1980
DACs OTBFO1 . .
LAC TTIN /RESET CAL FOR NORMAL INPUT !
JMS SETRCL
LAC TTOUT
JMS SETHWCL
JMP STARTZz
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83544
23545

83546

03547
023559
03551
83552

93553

83554
23555

83556
83557
23560
23561

PAGE

R

R

VTVWVD

o

00

VDV

73

000900
043422

245560

044165
345569
943412
623544

200000

043333

245561

P43327
345568
044123
623553

> TDVVO

0 0

DDV

/SET WRITE CAL'S SUBROUTINE

SETHWCL

/SET READ
SETRCL

”
.IFUND MULTI
DAC WCALB2
JENDC -

XOR (10090
. IFDEF MULTI
DAC» BWAIT
.ENDC

DAC LBOUTY
TAD (1000
DAC WCALBY
JMPe SETWCL
CAL'S SUBROUTINE
@

. IFUND MULTI
DAC RCALB2
XQR (2008
.ENDC

. IFDEF MULTI
XOR (1000
DAC® BNAIT
TAD (1000
LENDC

DAC RCALB1
TAD (1009
DAC LBIN1A
JMP & SETRCL

.EJECT

/. WALT
/PROPER _WAITR

/7.INIT

/ WRITE

/7 MALT

/PROPER ,WAITR

/.READ
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23562
03563
3564
83565
03566
83567
03570
#3571
83572
83573

3574
03575
83576
03577
03600
93601
03602
03603
83604
83605
283606
03607
836180
83611
83612
83613
03614
03615
83616
83617

236290
83621
23622

PAGE

0

VVDVVOVDODUTDO

VD VDDV DVBTVITVLL VDD VT O

T VW

74

020000
777501
340761
741200
340174
340153
741200
740040
340500
040074

340176
740200
340175
7512080
623620
200274
59151
740200
183623
2000374
540501
683613
200061
623562
200057
751200
623611
103623
633613

2¢g1s51
183623
603602

D VP> P> 0D 0>U>>

TVDXV> VWV VD ODDNUP» V0 V>V >0 0

0D

PACBUF

TRy

PACBXT

117777
ESCA

Q

LAW
TAD
SNA
TAD
TAD
SNA
HLT
TAD
DAC

AND

TAD
SZA’
TAD
SNAICLA
NP

LAC

AND

SZA

JMS

LAC
SAD
JMP

LAC
JMP#
LAC
SNAlCLA
JMP

JMS

JMP

LAC
JMS
JMP
SEJECT

-277
CHAR

P40
M109

€377
T2

Cl4g
M14@

Ci482

ESCA

T2
C77

PCK1y
T2
C215%

o *3
CHAR
PACBUF
XCTIN

PACBXT
pPCK1
-4

c77
PCK1
TR1

/PACK A CHARACTER - "PaCKC"
/CHANGE 277 1o 337
,TEST FOR RUBOUT,

/SAVE INPUT ITEM
/S0 THAT QUESTION DOESN'T MAKE
/CHAR LOOK LIKE g LEFT_-ARROW

/OATA WQRO,

/348-377 AND 2808-237
1 1240-337

/IGNORE 300
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83623 R Q00067 A PCKy )
23624 R Q40024 R DAC TEMPK
83625 R 2r@057 R LAC XCTIN /=8 TO START
23626 R 345562 R TAC (JMP PCKTB
93627 R 043631 R DAC +2
83638 R 200256 R LAC ADD
83631 R Q00020 A XX
83632 R 633651 R PCKTB JMP ROT-1
03633 R 683652 R JMP ROT
RTL6
93634 R 1MA@77@ R GENas JMS XRTL6
83635 R 140057 R DZM XCTIN
- 83636 R 340024 R TAD TEMPK
03637 R 260010 A DACe AXIN
03648 R 14p056 R DEM - ADD /CLEAR PACKING WORD
3641 R 225542 R LAC® (PDLXR /CHECK FOR OVERFLOW (TAD P76pg) TO PROTECT (X_MEM)
83642 R 744001 A cMAfCLL
93643 R 340167 R TAD Cc1
83644 R 340143 R TAD P13 /RESERVATIONS
83645 R 365544 R TAD» (AXIN
03646 R 750400 A SNL!CLA
83647 R 623623 R JMPs PCK1
ERROR 16 /FULL BUFFER
GEN® .DEC
23658 R 603455 R GEN# JMP ERR2-16
11117
93651 R 750080 A = CLA
23652 R ROT RTLS
83652 R 100770 R GENe JMS XRTLE
83653 g 340C24 R TAD TEMPK
93654 R 0@4p056 R DAC ADD
23655 R 440057 R 1S2 XCTIN
83656 R 623623 R JMPe PCK1

JEJECT
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83657
03660
83661
03662
03663
63664

83665
03666
83667
93670
83671
83672
83673
83674
83675
93676
83677
83700
83701
03702
83743
93704
83705
83706
03767
03710

83711
83712
83713
83714
83715

83716
03717

83720

83721
03722
83723
83724
83725
83726

@3727
83730

83731
03732
83733

PAGE
R

VIV VOV VDD IDVVDVDOVDITDOD VU DV DV VOV D

VVODDODDO

o 0

VVDVDOVDDOD D

00

00D

76

270785
440070
pa@e7?
540023
103725
540036

622265
220272
2%nlla
2e2107
340167
G414
777777
240215
777774
123716
44072
228272
lp3zigl
777776
103716
440@72
125524
400072
1704672
200591

183362
220156
341367
340072
603661

000200

840073

1782752

123362
440273
603728
623716
200000
200424@

1083362
200581

103362
200072
623725

DXV VMDVD V> DOVV>>V>»0 VD VDD DXV V VD

V> DVIT o o > VVIOVDODO

0

DV

GEN«

GEN=

GENse

GEN«

GENe

GENa

TOoUMP

/177
TDUMPX

TOUMPC

LAC
1S2
DAC
SAD
JMS
SAD
POPJ
JMP
LAC*
DAC
LAC
TAD
DAC
LAW
DAC
LAW
JMS
1S2
LAC®
JMS
LAW
JMS
1sz
JMS s

PT1+4080000

JMS
LAC
PRINTC
JMS
LAC
TAD
TAD
JMP

]

DAC
GETC
JMS
PRINTC
JMS
152
JMP
JMP &

')

LAC,
PRINTC
JMS
LAC
PRINTC
JMS
LAC
JMP o
LEJECT

FRSTcCV
NMPSW
PT1
LASTCYV
TOUMPC
LASTv

XPOPJ
PTq
0P.1
0P

Ci
AXOUT
-1
XCTX
-4
TDUMPX
PT41
PTy
PRNT
-
TOUMPX
PT1
.AO

FLOUTP
€215

XQUTL
GINC

M2

PT1
TOUMP+2

T1
UTRA
X0UTL
T1

=3
TOUMPX
C255

X0UTL
C215

XQUTL
PTy
TOUMPC

/INIT POINTER FOR SYMBOL DUMP,
/TURN OFF THE TRACE FOR EXIT

/YEST FOR END OF LIST,

/¢(DCA I XOP)_FOR(X-MEM)

/READ SUBSCRIPT T0 99

/PICK UP VALUE

/PRINT VALUE
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83734
23735
23736
03737
03742
03741
83742
03743
03744
03745
083746
n3747
83759

83751

83752
83753
83754
83755

PAGE

DVDVDVDVDIVUDIDIODD

o

DVDOLO

77

229112
440112
749010
340112
360272
740010
865522
360112
265523
165521
200112
565563
142112

602517

o0a0aa
740001
340167
623752

VDOMMODM>TVDD>»>DD

o

00> >

GENe

/777
XRAN

LAC*
1S2
RAL
TAD
TAD»
RAL
DAC»
TADs
DAC»
DZMs
LAC
SADs
DZM

.AB

.AC
JAA

RETURN

JMP

RANPT
RANPT

RANPT
P11

RANPT

RANPT
(.SCOM
RANPT

EFUN3

/TWOS COMPLEMENT =~ CIA

THWOS

e

CMa
TAD
JMP s

JEJECT

C1
TWOS

/RANDOM NUMBER GENERATOR,
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a3756
93757
83760
83761
83762
03763
83764
83765
83766
03767
8377e
83771
23772
83773
83774
23775
83776

83777
f4000
24001
24082

84003
04004
24005

#4006

a40a7
240106
04011
84012

84913
84814
84015

84066
84066

PAGE

DVDOVV VDDV LDV DIVDODD

T D DD

P

VOO

00D

78

8a3756
225564
Y1)
225565
0400081
R44140
044173
044125
345566
240002
240005
040203
pagaae
204140
345567
042360
200161
062360

206775
220281
283521
@eaoga

802775

0002311
peglz7

7777308

205521
242360
#42420
842427

29557@
105431
6082644
804046
804066

2008215

DDV DD OV DIDDITVDVDIDTDOULODDT

> » » 0D > Ir

oD OM »

DVDODDD

>

GEN,
GEN#
GENs
GENa

GEN=
GEN®
GEN®
GENe
GEN#

~3,2,FO0CALY9, 40

. IFUND MULTI
COMEIN=, :
BEGIN LACa (.SCOM+3

DAC BOTTOM

LACa (.SCOM+2

DAC BUFSTX

DAC FILE®]

DAC FILE@2

DAC FILE®R3

TAD (3

DAC ENDT

DAC FRSTCV

DAC LASTCV

DAC LASTV

LAC FILE@1

TAD (2

DAC FLACY

LAC FILEXT

DAC# FLAC1

INIT -3,9,RECOVR

CAL+9,1000 -38777

1

RECOVR+8

@

JWRITE

CAL+2#1000 -38777

11

FOCAL9

.DEC

-40

.ENDC

. IFDEF MULTI
BEGIN=,

.ENDC

LAC ,AA

DAC FLAC1

DAC FLAC2

DAC FLAC3

. IFUND MULTI

LAC (QUTBUF+2

JMS PUTI

‘ JMP XSBEGN
BUFFER=COMEIN+79
COMOUT=COMEIN+112

.LOC COMOUT

215

.ENDC

. IFDEF MULTI

DAC FLAC14

TAD (1

DAC FLAC15

TAD (1

DAC FLAC16

JMP

LENOC -

MSTART

/STOPPER
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JEJECT
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/LIBRARY COMMAND FORMAT:

/ LIBRARY [N FILE

/ LIBRARY OUT FILE .
/ LIBRARY WRITE "ANY COMMAND
/ LIPRARY WRITE ALL

/ LIRRARY WRITE XX,g@a
4 LIBRARY WRITE XX, YY

/ LIBRARY KILL

/ “LIBRARY CLOSE
/
L

0497 R IBRAR SPNOR - /1GNORE SPaACES
84867 R 172233 R GEN® JMS XSPNOR
9408780 R 540501 R SAD c215 /1GNORE COoMMAND jF Cr
POPJ ’
04871 R 602265 R GEN= JMP XPOPJ
04872 R 540433 R SAD C273 /IGNORE 1IF;
POPJ
84073 R 602265 R GENe JMP XPOPJ
04874 R 777767 A LAW -11
84075 R 1021180 R JMS FETVAR
. SORTC GLIST
24076 R 101321 R GENe ' JMS XSORTC
84877 R 008453 R GEN# GLIST~1
94100 R 741082 A SKP
ERROR 32
GEN= .DEC
#4101 R 603435 R GENe JMP ERR2-32
‘ SORTJX LIBCMD
04182 R 1020840 R GEN= JMS XSORTX
04103 R @90331 R GENe LIBCHMD-1
ERROR 32 /BAD LIBR CMD ARG
GEN=® LOEC
P4104 R 603435 R GEN= JMP ERR2-32
/
g41ps R 14234 R LBIN JMS LBFILE /GET FILE NAME
94186 R 2@p038 R LAC BLKIN /SETUP [NPUT CAL'S
04107 Rp 040032 R DAC LIBRSH /SIGN BIT B
84116 R @44114 R DAC LBING1
#4111 R 044136 R DAC LBING2
84112 R 044266 R DAC LBING3 o g
#4113 R 1083553 R JMS SETRCL — (8w R
. IFDEF MULTI
JMS 10BUSY
) ) LENDC
84114 R LBING1 LINIT @,e,RECOVR
94114 R @00@00 A GENg CAL+0,10@8 28777
24115 R 002201 A GENae 1
24116 R 003521 R GENae RECOVR+@
94117 R Q200008¢ A GEN, 2
. IFDEF MULTI
JMS 108USY
LENDC
04120 R 284125 R LAC FILE®Z
"+ . 84121 R 5085571 R AND (77777
T 'P4122 R 044125 R DAC FILE®3
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824125 R FILEA3=.+2
04123 R LBIN1A JFSTaAT @, XX
M4123 R Q030A4 A GENe CAL+3070 28777
04124 R 00@0B2 A GEN= 2
94125 R QPEAAA A GENe XX
Q4126 R Q44234 R DAC LBFILE
#4127 R 2084125 R LaC FILEDB3
94138 R 505552 R AND (700000
84131 R 741200 A SNA :
94132 R 6M4136 R JMP L4
04133 R 204234 R LAC LBFILE
04134 R 741200 A SNA
ERROR 34
GENe« : .DEC
04135 R 603433 R GENs JMP ERR2-34
" JIFDEF MULT]
- JMS 10RUSY
.ENDC
094148 R FILE@1=.+2
24136 R LBINO2 .SEEK 9, XX
84136 R 0000203 A GEN= CAL 88777
24137 R 000003 A GENe 3
04142 R 00007 A GEN= XX
. IFDEF MULTI
JMS 1o8usy
.ENDC
04141 R 220162 R LAC CFRSX
24142 R Q249263 R DAC PC
#4143 R 2908861 R LBINLP LAC CHAR
84144 R 549581 R SAD C215
POPJ /ALL DONE
04145 R 602265 R GENa JMP XPOPJ
04146 R 540433 R SAD €273
#4147 R 601203 R JMP PROCES /MORE IN COME IN
GETC
94158 R 102752 R GENa JMS UTRA
04151 R 604144 R JMP LBINLP+1
P4152 R 124260 R RDEOM JMS LBIEND JEND LIBR IF OPEN
04153 R 20@5e1 R LAC €215
94154 R 603347 R JMP XI33INX+2
84155 R 104260 R HSPX JMS LBIEND /END LIBR IF OPEN
B4156 R 604143 R JMP LBINLP
/. .
94157 R 1p4234 R L8ouT JMS LBFILE /GET FILE NAME
04160 R 200031 R LAC BLKOUT /SETUP OUTPUT CAL'S
P4161 g 044171 QR DAC Laoyr2
84162 R 244292 R pDAC LBOUT3
84163 R 044210 R DAC LBOUT4
24164 R 183544 R JMS SETWCL
. IFDEF MULTI
JMS 108USY
94165 R L8OUTY LINIT 0,08,RECOVR
04165 R 000008 A GENs . CAL+2+1000 08777
R 008631 A GENe T -

24166
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#4167
84170

24171
04171
B4472"
04173

24174
24175
04176

24177
94200

#4201

84202
04202
24203
94204
24205
24206

84207

04210
84210
94211
#4212
84213
24214
84215
04216
04217

9422g
84221

04222
84223
04224
24225

PAGE

0D VD

VTV O

n

T OVDVIVOLD

P ]

DVVDVDODIVDITDO

oD 0

D VTV DO

82

243521
a2092aa

004173
A0o0an

200004
geeran

777777

040032 -

604143

2008032
740100

603432

020029
908226
604214
200032
748100

603432

eegoee
208001
883521
000009
140032
208927
163544
604143

2a0a32

740100

603437
601234
200032
740100

>

> 20 0> > 00>

> DDV O>»> V> >

‘» DV D

GEN=
GEN=

GEN®=
GEN=
GEN®

GENs
GEN=

GEN=
GENe

GENe
GENe
GEN»
GENs

FILER2=,+2

LBOUT2

/
LsCcLOS

LBOUTJ

LBKILL

LBOUTS
LBOUTZ

/
LBHRIT

LBTEXT

RECOVR+@
"]

. IFDEF MULTI
JMS 1oBUSY
.ENDC

.ENTER @, XX

CAL 08777

4

XX

. IFDEF MULTI
JMS 10BUSY
.ENDC

LAW -1

DAC LIRRSW

JMP LBINLP

LAC LIBRSW
SMA

ERROR 35
.DEC

JMP ERR2-35
. IFDEF MULTI
JMS 108USY
.ENDC

.CLOSE ()

CAL 08777

6

JMP LBOUTZ
LAC LIBRSHK
SMA

ERROR 35
.DEC

JMP ERR2-35
.IFDEF MULTI
JMS [0BUSY
.ENDC

JINIT @,8,RECOVR
CAL+Ps1000 88777
1

RECOVR+p

@

DZM LIBRSH
LAC TTOUT
JMS SETWCL
JMP LBINLP
LAC LIBRSW
SMa

gRROR 35
.DEC

JMP ERR2-35
JMP WRITE
LAC L[BRSW

SMA

/CLEAR LIBR SWITCH
/RESET WRITE CAL'S

/60 FINISH cMD
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84226
84227
A4227

24239
24231

04232
24233

24234
04235

04236
24237

84240
84241
04242
04243
24244

84245

84246
04247
04258
04251
n42s52
04253
64254
A4255
84256

04257

842469
04261

© 04262

84263
04264
84265
04266
64266
84267

84272

94271

PAGE

0 DD -

DD

0 0

DV VVDVDODO VD VVVVDVDVDYD VLD

P

VDVDDVDDVTIV

83

603465
102752

193362
548501

602265
604227

200200
204125

345567
844260
200161
064260
200061
540416
741080
604250

102752
604243
777772
102110
200061
548501
741000
548433
624234

603434

200000
208026
183553
200032
741200
624268

000002
800006
140032
624260

00

P

>» VDD >

020> >»

VDV >V VDV> VD D>V TV DVT D>

GENe
GENe

GEN®

GEN=

GEN»

GEN«

GEN+»
GEN=

GEN=»
GENs

LBTEXX

/.
LBFILE

/
LBIEND

LBING3

ERROR
.DEC
JMP
GETC
JMS
PRINTC
JMS
SAD
POPJ
JMP
JMP

(]

LAC

TAD

DAC

LAC
DAC*
LAC CHAR
SAD 240
SKP

Jup . *+3
GETC
JMS

JMP. -4
LAW

JMS

LAC

SAD

SKP

SAD
JMP &
ERROR
.DEC
JMP

f

Lac
JMS
LAC.
SNA
JMP,
.CLOSE
CAL 08777
6

DEM
JMPs

LEJECT

8
ERR2-8
UTRA

XoUTL
c215

xPOPJ

LBTEXX

FILEB3
(2

LBIEND
FILEXT
LBIEND

UTRA

-6
FETVAR
CHAR
c215

€273
LBFILE
33

"~ ERR2-33

TTIN
SETRCL
LIBRSy

LBIEND
?

LIBRSHW
LBIEND

/PUT COMMAND INTO
/Q0UTPUT BUFFER

/aALL DONE?
/YES

/NO-MORE

/SETUP 'fFCL' AS EXTENSION

/GET FILE NAME
/CR

/3

/RESTORE INPUT

/1F LIBRARY OPEN,
/CLOSE IT

/CLEAR SWITCH
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/FLOATING POINT ARITHMETICc INTERPRETER FOR FOCAL
/FLOATING POINT PACKAGE - EXPONENTIAL

#4272 R FEXP GETSGN
24272 R 225522 E GEN= LaCe .AB
24273 R 750100 A ' SMAICLA
04274 R 604277 R JMp .43
94275 R 125534 E JMS s .BA
24276 R 750001 A cLa!CMA
84277 R @40132 R DAC SIGNp /C(SIGN)=z-y IF X<g
#43mp@ R 125525 ¢ JMS» AP /PUT 3
04301 R 000076 R FLARG
84302 R 125515 E JMS# DEXP
- 04303 R 684385 R JMP 42
" @4304 R 000076 R “FLARG
843065 R 4406122 R 182 SIGN2
‘ : RETURN
04306 R 602517 R GENs ‘ JMP EFUN3
@4307 R 105140 R JMS FINT
94318 R 600137 R FPUT XY
94311 R 5080167 R FGET FLTONE
24312 R 400137 R FOIV XY
84313 R Q@002 A FEXT
RETURN
24314 R 602517 R GENs JMP EFUN3
. JFLOATING POINT ARC TANGENT
84315 R 125513 E ARTN JMS e DATAN
#4316 R 604320 R JMP 42
. #4317 R Q00876 R FLARG
- RETURN
843280 R 682517 R GEN= JMP EFUN3
- ‘ /FLOATING LOGARITHM
84321 R FLOG GETSGN
84321 R 225522 E GENs LAC=» .AB
84322 R 7412080 A SNA
: ERROR 25 /2ERO ARGUEMENT FOR LOG
_ GEN* .DEC
84323 R 603444 R GEN® JMP ERR2-25
04324 R 7511080 A SPAICLA
24325 R 125534 E JMSe .BA /NEGATIVE ARGUMENT
84326 R 125525 E JMS» AP /Pyt
@4327 R 000876 R FLARG
94338 R 125516 E JMS » DLOG
24331 R 6084333 R JMP .42
94332 R Q@@a76 R FLARG
. RETURN
84333 R 682517 R GENs JMP EFUN3
/FLOATING POINT SINE AND COSINE
84334 R 125514 E Fcos JMS ncos
#4335 R 6084337 R JMP .42
04336 R 0@40@76 R FLARG
RETURN
24337 R 602517 R GENs © JMP EFUN3
843480 R 125517 € FSIN IMS, DSIN
P4341 R 604343 R JMP . +2
@4342 R 000876 R FLARG
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RETURN
24343 R 602517 R GENs © JMP EFUN3
: JEJECT



CAL ~ PAGE 86

/INPUT/QUTPUT ROQUTINES FOR THE FOCAL
/FLOATING POINT PACKAGE,
/IN THE COMMENTS BELOW:-

/ F = NUMBgR OF pIGITS TO gg OQUTPUT =FISW

/ D = NUMBeR OF pECIMAL PLACES =DECP

/ E = DECIMAL EXPONENT =BEXP

/ P = NUMBgR OF PLACES REMAINING TO gE

. / PRINTED BEFORE pECIMAL POINT

B4344 R 000000 A TGO [/
84345 R g@4@123 R DAC SCOUNT /SAVE NUMBER OF DIGITS AVAILABLE - *SET COUNTS®
84346 R 2pgog@ R LAC FISW .
84347 R 741200 , SN /FLOATING OUTPUT?
84358 R 604372 R NP R6 /YES, RQUND oFF Tg 6 PLACES
84351 R 1083752 R ‘JMS . Ty0S /NO, COMPUTE FIELD SIzES
24352 R 340055 R - TAD - . DECP
"94353 R 741100 A " SPA s F-D>ea?
84354 R 604361 R JMP .*5 /YES
84355 R 750001 A cLaicMa /NO,
B4356 R 348048 R TAD FISW
84357 R 040955 R BAC DECp /MAKE D = F-1
24362 R 75@8@01 A CLA'CHA
84361 R 340132 R TAD BEXP sCOMPARE DECIMAL EXPONENT
04362 R 748100 A SMA / F-D > E?
84363 R . 75008 A cLA /N8, ROUND OFF TO ,F PLACES
64364 R 348040 R TAp - FISH /YES
84365 R 741108 A SpA / B+E < B ?
84366 R 604413 R JMP RETq /YES, NO ROUNDING NEEDED, GO TO PRINT
®4367 R 344505 R TAD MD /NO, ROUND TO D+E PLACES,
04378 R 740100 A SMA VAL:IN'Y HAX!MUM OF D PLACES
84371 R 7508000 A cLA
84372 R 340218 R R6 TAD RND2 / »ROUND UP
84373 R 942125 R DAC TEMPO /SAVE NUMBER+) OF PLACES TO ROUND TO
4374 R 343211 R TAD BUFST /SET UP BUFFER ADORESS AT WHICH
4375 R 0408124 R DAc PLCE /RBUNDING OFF SHOULD START
84376 R 208125 R LAC TEMPO
94377 R 1083752 R JMS THQS /SET UP COUNT OF MAXIMUM NUMBER
04408 R 940125 R DAC ‘TEMPO /0F CARRIES ALLOWABLE
@441 R 2p5555 R . LAC (5 /LITTLE EXTRA ON FIRST DIGIT,
04402 R 468124 R RET 1S2» PLCE /ADD 1 Tp DygIT AT CURRENT POSITION
24483 R 360124 R : TAD» PLCE s
24484 R 344772 R TAD M12
24485 R 751100 A SPA!ICLA /CARRY REQUIRED?
844086 R 604416 R JMP FPRNT /NO, GO TO QUTPUT
g44p7 R g6gl24 R DAC*® PLCE /YES, MAKE CURRENT pIGIT ZERO
04410 R 442125 R 15% TEMPO /BEGINNING OF BUFfFER REACHED?
64411 R 684453 R Jup DECR /NO, DECREMENT BUFFER ADDRESS AND REPEAT
84442 R 468124 R 1SZ= PLCE sYES, SET MANTISSA T0 9.1
4413 R 29p132 R RET1 LAC BEXP /COMPENSATE BY INCREM EXPONENT
84414 R 345572 R TAp (1 /F1X FOR OUTPUT Of .t
04415 R @4@132 g DAC BExp /...WAD JyYNE 69

JFORMERLY 1SZ aexp REPLACED ABOVE THREE INSTRUCTIONS
84416 R 208040 R FPRNT LAC FISH /AUTO INDEX REGISTER ALREADY SET, - #PRINT»
84417 R  7412g9 A SNA F = ?
04420 R 684502 R JMP FLOPX /Ygs. OUTPUT AS FLOATING NUMggR
‘84421 R 103752 g JMS THgQS /NQ,



FOCAL PAGE 87

4422 R @4p124 R DAC FCOUNT /SET UP COUNT TO PRINT F PLACES
94423 R 340132 R TAD BEXP
4424 R 740380 A SMA!SZEA /E >F?
84425 R 404590 R JMP XXX /YES, PRINT X'S
04426 R 340055 R TAD DECP
B4427 R 740100 A SMA / E CF-D?
4430 R 750000 A CLA /NG, TAKE P = E
94431 R 1063752 R JMS TWOS /YES, TAKE P = F=-D
04432 R 340132 R TAD BEXP
94433 R 183752 R JMS THOS
4434 R P4p125 R DAC TEMPO /SET UP MINUS P
94435 R 2gp132 R 8ACK LAC BEXP /PRINT DD.DDD
04436 R 340125 R TAD TEMPO
84437 R 751280 A SNA!CLA /P = E ?
04448 R 604465 R JMP D1G /YES, PRINT DIGIT
84441 R 340125 R TAD TEMPO /NO,
04442 R 340167 R TAD c1
@4443 R 751100 A SPA!CLA /P >11?
Pa44a R 777760 A LAW 248-268 /YES, TAKE SPACE: OTHERWISE ZERO
P4445 R 104468 R IN JMS 0uUT, /PRINT CHARACTER
04446 R 442125 R 1S% TEMPO /P CHARACTERS PRINTED?
04447 R 604435 R JMP BACK /N8
04450 R 209415 R LAC PER /YES,
PRINTC /PRINT DECIMAL POINT
04451 R 103362 R GENe JMS XOUTL -
04452 R 6084435 R JMP BACK
1/177
@4453 R 75@081 A DECR - CLA'CMA
84454 R 340124 R TAD PLCE
84455 R 040124 R DAC PLCE
94456 R 750000 A CLA
94457 R 6084482 R JMP RET
17777
24468 R popaga A ouTA )
24461 R 105036 R JMS 0UTpe /PRINT GHARACTER
84462 440124 g 1g# FCOyNT, /F CHARACTERs PRINTED?
B4463 R 624462 R JMP, OUTA /NO, RETURN
04464 R 624344 R JMPs TG0 +YES, NUMBER FINSHED
17177 .
84465 R 750001 A DIG CLA!CMA
#4466 R 349132 R TAD BEXP /REDUCE E, gY 1
P4467 R 048132 R DAC BEXP
04470 R 440123 R 1Sz SCOYNT /ARE ALL S1G. FIGS, jSED?
93471 R 604476 R JMP DIGPS /NO
94472 R 750001 A CLAICMA /YES, -
94473 R 040123 R DAC SCOUNT /RESET COUNT TO -4
04474 R 750000 A cLA
94475 R 604445 R JMP IN /AND LEAVE C(AC) = @
04476 R 22p015 A DIGPs LAC* FLTXR /TAKE NEXT DIGIT FROM BUFFER
94477 R 6M4445 R JMP IN
/1717
/D0 FLOATING QUTPUT
94500° R 209048 R XXX LAC FISW
84501 R 741000 A SKP .
-~ ©4582 R 200055 R FLOPX LAC DECP
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24503
045024
24505
045@6
84507
04519
24511

04512
84513
04514
24515
84516
64517

81231
#4522
24523

PAGE

DVV VDV D

VDV VDV DUV DO

88

183752
741290
777767
340124
750080
19850836
220415

103362

444344
220014

104460
440123
604514
750@01
2408123
750000
604515

D D> V> > D

> D> VBV >V

GEN®

MD

JMs
SNA
LAW
DAC
CLA
JMS
LAC
PRINTC
JMS
12
LAg®
JMS
1S#
JMP
CLAICMA
DAC
CLA
JMp
.EJECT

TWOs

-DIGITS
FCOUNT

ouTDG
PER

X0UTL
TGO
FLTXR

OUTA
SCOUNT

=3
SCOUNT
=6

/SET COUNT TO PRINT
/6 DIGITS AFTER DECIMAL POINT

/PRINT "mg"
/PRINT » "
/SEND RETURN
/TAKg NgXT pIGIT FROM BUFfFgR
/PRINT IT
¢/TEST FOR END OF INPUT
» /AND REPEAT

/0UTPUT gXTR, ZEROS.
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04524
04525
04526
04527
04530
@4531
84532
04533
04534
24535
24536
24537
04549
04541
04542
04543
04544
04545

84546
84547

24559
04551
84552

04553
04554
34555
84556
94557
04560
94561

04562
84563
04564

84565
24566
84567
84570
04571

84572
24573
04574
84575
04576
04577

84600

PAGE

VD DVDVIOIVDVIVDIDIVDVDVDOITD

DVODDVDO VDV D D ODDVDIV VD DDV 0 D

VDV DVDODOLD

o

89

aeeeaa
165522
165523
140037
140131
750801
240130
777525
340061
741200
624543
341367
750200
604544
0402130
104662
540416
624543

104550
624524

grgeaa
540414

624550

102242
624559
634565
840127
440131
1p46g0p
742200

603443
104662
684551
004565
777477
340061
7511080
624550
777445

340061
750190
624550
208061
500151
6@4556

@ogaen

x 0 DHVVVDD»>» DV>» V>V >VD0MM>

» DD VDDV V™

>»0>» V> VDDV

DVDVDOD>D

»

GENg

GENe
GENe

/00UBLE PRECISION DECIMAL-BINARY
/INPUT AND CONVERSION FOR & OR - XXX,,,

DECONV

/FORMERLY

s
DECON

DSAVE

MINUSA=.
0TST

/LAW -332

17777
MULT1g

a

DZMa . AR

DZMe _AC

DEM OVER2
DEM DNUMBR
CLA!CMA

DAC ISIGN
LAW ~-253
TAD CHAR
SNA

Jup .+5
TAD M2
SZA!CLA

JMP .*3
DAC ISIGN
JMS INPYT
SAD C240
JMP =2
WAS JUMP -4

JMS DECON
JMPa DECONV
4

SAD C385
JMP e DECON
TESTN

JMS XTESTN
JMPs BECON
JMP DTST
DAC DIGIT
1S2 DNUMBR
JMS MULT1g
SZa

ERROR 26
.DEC

JMP ERR2-26
JMS INPUT
JMP DECON+1
LAW -301
TAD CHAR
SPAICLA

JMPs DECON
LAW -333
CHANGED TO LAW =333
TAD CHAR
SMA!CLA

JMP o DECON
LAC CHAR
AND c77
JMP DSAVE
(]

/+SIGN: GET NEXT
/CHECK - SIGN

/GET NEXT

/TEST LEAD CHARACTER fFOR TERMINATQR

sYES - SORTCN IN AC
/INDEX NUMBER OF DIGITS
/REMAIN MUST .a SINCE OVERFLOW IS CHECKED

7/ INPUT-QVERF| oW ERRQR

/CONTINUE

.e..WAp. ... JUNE 69 FOR B2 gUG

/ROUTINE TO MULTIPLY
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4601
04602
24603
A4a604
Q4605
@460P6
a46a7
84610
24,11
84612
34613
84614

84615

34616
?4617
34620
4621
84622

24623
84624
84625
04626
84627
24630
24631
04632

- 84633

84634
34635
84636
84637
04640
64641
24642
84643
04644
84645

84646

B4647
24659

64651

84652

- 94653

24654
04655

- 84656

04657
84660
04661

84662
84663
84664

PAGE

YVVIDODVDID DJIVDYV VLY DO

DDVDVV DV DVIDDVDVD VDUV DIVTVDODODIN VD

o

90

20037
Q40036
225523
042035
225522
n407A34
144126
104623
194423
104641
104623
2023127
BadR36
148235
140034
124641

200126

624600

gegeoe
200037

744010
040237
225523
749010
065523
225522
740010
065522
200126
740010
040126
624623
eaeann
754200
200037
340036
940237
750019
365523
348435
965523
7508010
365522
340034
065522
750010
348126
040126
624641

D OVDDV VDDV DD VVODMDM DT

DD TV>»>MDM>P>PM OM>DV D0>> DIV TMPEMM>MD>DD>

> 0>

11477
MULT?2

DUBLAD

17777

/INPUT FROM TEXT OR

INPUT

LAC
DAC
tac*
DAC
LACw
DAC
NEM
JMS
JMS
JMS
JMg

LaC

DAC
DEM
DEM
JMS
LAC
JMP#

2

LA
CLE!RAL
DAC

LACa .AC
RAL

DAC» .AC
LACe .AB
RAL

DAC» .AB
LAC

RAL

DAC

JMP o

"]
CLA!CLL
LAC

TAD

DAC
CLA!RAL
TAD» _AC
TAD

DAC* ,AC
CLA'RAL
TAD» _AB
TAD

DAC» .AB
CLA'RAL
TAD

DAC .
JMP 4

2
LAc
SZAICLA

OVER2 /FROM TaD

QTEMP

“AC /p0UpLE PRECISION WORp
LTEMp /BY TEN (DECIMAL)

.AB /REMAIN=REMAINDER
HTEMP

REMAIN : ‘

MULT, /CALL SUBROUTINE TO
MULT2 /MULTIPLY gY TWO

nUstAp  /cALL pOUgLE Anp
MyLT2

DIGIT ,ADD LAST DIGIT RECEIVED
OTEMP .

LTEMP :

HTEMP

ousLAD

REMAIN JEXIT WITH REMAINDER
MULTq0 /1IN AC

/MULTIPLY OVER2, LORD, HORp gY 2
OVER2

OVER2

REMAIN

REMAIN
MULT?2
sTRIPLE PRECISION ADDITION

OVER2
OVER{
OVER2

AC1L

AC1H

REMAIN
REMAIN
OUBLAD

KEYBOARQ:
/INPUT A CHARACTER
INSUB /NON-ZgRO FOR KgYBOARp
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84665

84666
84667

84670
04671

PAGE

R

91
604670

172752
624662

103322
624662

R GENa

R GEN=»

JMP
GETC
JMS
JMP s
READC
JMS
JMP s
.EJECT

«*3

UTRA
INPUT

X133
INPUT
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/FLOATING OUTPUT CONVERSION ROUTINE

Ma672 | @reoon A FLOUTP @
04673 R 225522 ¢ LAC® . AB /NUMBER>@2?
#4674 R 750100 A SMA!CLA
84675 R 777763 A LAy 240-255 /PRINT DAgH OR gPACE
84676 R 34apa2m R TAD SMIN

PRINTC
A4677 R 183362 R GENe JMS XOUTL
84784 R 225532 E LAC® .AB /TAKE ABSOLUTE VaLUE
04701 R 7siipa A SPa!CcLA
84702 R 125534 E JMS» .BaA
84703 R 750221 A CLA!CMA /SUBTRACT 1 FRoM BINARY EXPONENT
84704 R 365521 E TAD» JAA /COMPENSATE AT FGOg4
24775 R 065521 E DAC» CAA .
#4706 R 148132 R PELY BEXP /INITIALTZE DECIMAL EXPONENT
04787 R 225521 E FGO2 LAC® ,AA /1S -4<EXPONENT<-q?
84719 R 740100 A SMa
P4711 R 6@4723 R JMP FGO3
04712 R 340214 R TAD TEN
#4713 R 750100 A SMAICLA
#4714 R 44727 R JMP FGO4
04745 R 125534 €. JMS s .AS /MULTIPLY
94716 ‘R @@@214 R TEN
84717 R 758701 A CLAICMA
#472¢ R 340132 R FGO3M2 TAD BEXP
84721 R 040132 R DAC REXP
24722 R 604707 R JMP FG02
@4723 R 125531 E FGO3 JMS» AT /0IVIDE
84724 R @00214 R TEN .
84725 R 24Q0167 R LAC Ct
84726 R 6@472@ R JMP FGEO3M2

1111/
74727 R 14gl27 R FGO4 DZM DIGIT /MULTIPLY BY TWO
84738 R 124623 R JMS MULT?2 /1.E.SHIFT LEFT
94731 R 200211 R LAC BUFST /INIT BUFFER POINTER
94732 R 265573 R DACe (FLTXR
84733 R 225521 E LAC® ,AA
4734 R @a5036 R DAC OUTDG /TEMP COUNT
84735 R 1p4sgs R JMS MULT1g /MULTIPLY BY TEN
04736 R 684753 R JMP FGOS T -
@4737 R 744028 A FGOSA CLL !RAR
04740 R Q44344 R DAC ] /TEMP
#4741 R 225522 E LAC» .AB
04742 R 740820 A RAR
#4743 R 965522 E DAC» .AB
@4744 R 225523 € LAC» .AC
84745 R 740020 A RAR
4746 R 065523 E DACa .AC
84747 R 200037 R LAC OVER?2
04758 R 74Q020 A RAR
94751 R @42@37 R DAC OVER?2
84752 R 2044344 R LAC TGO /TEMP
04753 R 4a4s5@36 R FGO5 182 ouUTDG JTEMP COUNT
P4754 R 604737 R . JMP FGO54
; @4755 R 741208 A

SNa ¢+1S FIRST DIGIT A ZERO
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f4756 R 605025 R JMP FGO7 /YES, IGNORE
24757 R pe0014 A nace FLTXR /MULTIPLICATIONS YIELD
847640 R 204770 R FGO6 LaC DCOUNT
84761 R 865521 € DACe ,AA
24762 R 1m4680 R JMS MytTi0 /1E, .672x10=6+.72.. ETC
4763 R 060014 A NACa FLTXR
@4764 R 465521 E 1SZe ,aa /ALL DIGITS QUTPUT??
6‘765 R 6@4762 R JMP =3 /NO: CONTINUE
P4766 R 200211 R LAc BUFST /INIT BUFFER POINTER
#4767 R 065573 R DAC» (FLTXR ;

0@4770 R Mi2=.
@47780 R 777766 A DCOUNT LAW -DIGITS-1
#4771 R 104344 R JMS .T60 /0UTPUT MANTISSA AND EXPONENT
04772 R 24672 R JMP s FLOUTP N
P4773 R 2p0G414 R LAC c385

! . PRINTC
04774 R 103362 R GEN= JMsg X0uTL

/0UTPUT THE EXPONENT
24775 R 200132 R LAC BEXP /TAKE ABSOLUTE VALUE OF EXPONENT
04776 R 74119@ A SPa
94777 R 1083752 R JMS TWOS
25008 R 065521 E NACe _AA
05091 R 200132 R LAC BEXP /PRINT SIGN
85002 R 750188 A SMA!CLA
05803 R 777776 A LAW 253-255
05004 R 340420 R TAD SMIN
PRINTC
05005 R 103362 R GEN= JMS XoUTL
95006 R 165522 E DZMs  _aAB /CLEAR COUNT
@507 R 225521 E LAC® _AA
05010 R 465522 ¢ I1SZ* _aB
25811 R 340213 R TAD M144
85012 p 740100 A gMA
25013 R 645018 R JMpP =3
#5014 R 340212 R TAD Ci44
25015 R 065521 E DACy .AA /SAVE TENS AND UNITS
85816 R 750001 A CLA!CMA /OUTPUT HUNDREDS
85017 R 365522 £ TAD* .aB8
05028 - R 748200 A SZa ) 4 JUNLESS ZERO
85021 R 105838 R - JMS ouTpG
#5822 R 225521 € LACe LAA /PRINT TWO DiGITS
25023 R 163181 R JMS PRNT
85024 R 624672 R JMP FLOUTP )
#5025 R 750001 A FGO7 CLA!CMA s1GNORE FIRST DIGIT
#5@26 R 340132 R TAD BEXP /SUBTRACT 1 FROM
95027 R g4g132 R DAC REXP /DECIMAL EXPONENT
85838 R 225522 ¢ LAC® _aB
5231 R 741204 A SNA /1S MANTSSA ZERO?
25032 g 365523 € TADe _AC
05033 R 75128a A sNAICLA
@5@34 R Q42132 R DAC BEXP /YES:EXP=0
#5035 R 604760 R JMP . FGO6
17777 :

25036 R pogega A ouTpG ) /0UTPUT ONE DIGIT
85037 R 340152 R TAD c260 I
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PRINTC :
2504@ R 1033672 R GENe JMS XouTL
25041 R 625m36 R JMPa ouTDG

LEJECT
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/FLOATING POINT INPUT

25342 R  gpgnge A FLINTP ") /1F C(AC) = g, USE CHAR
85043 R 750200 A SZA!CLA /1F C(AC) NON-ZgRO , GgT NgXT
#5044 R 104662 R JMg INPUT /GET FIRST CHARACTER
#5045 R 549416 R SAD C248 sIGNORE LEADING SPaCES
85846 R 605244 R JMP ,=2
85@47 R 1PA4524 R JMS DECONV sREAD FIRST DIGIT GROUP
250850 R 2@9@61 R LAC CHAR
25851 R 342243 R TAD MPER
85852 R 750200 A SZA!CLA - JENDED BY PERIOD?
#5853 R 625261 R JMP FIGO1
25054 R 104662 R JMS INPUT /YES, READ 2AND GROUP
#5855 R 142131 R ‘02M ONUMBR
#5856 R 104550 R JMS DECON
#5857 R 200131 R LAC ONUMBR /NUMBER OF DIGITS IN SEXP
85860 R 1@3752 R JMS TWOS /NO
25061 R 042133 R F1601 DAC SEXP
85062 R 225523 E LAC* .aAC
85063 R 741120 A SPA i

/FORMERLY A LAC*® ,AB SZa SEQUENCE WHICH ALLOWED OVERFLOW INTO

/SIGN BIT

ERROR 27
GEN® .DEC

05264 R 683442 R GENe JMP ERR2-27
85065 R 225523 € LACs .AC
85866 R 065522 E DACs .AB
#5067 R 200@37 R LAC OVER2
85876 R 0865523 E DACe .AC
#5871 R 200217 R LAC P43
85872 R 065521 € DACas .AA .
95873 R 125536 E JMS .CO. /NORMALIZE FIRST
85874 R 449138 R ISZ ISIGN /SKIP IF POSITIVE
95075 R 125534 € JMS = .BA
85876 R 125525 € JMSe AP
95077 R 40Q072 R PT1+400000 /SAVE NUMBER
85180 R 777473 A LAW -365
85101 R 3J40M61 R TAD CHAR
85162 R 7502808 A SZA!CLA /"E" READ IN?
#5163 R 6059,5 R JMP ENDFIX /NG
Bgiﬂ R 104662 R JMS INPUT
25185 R 1084524 R JMS pECONY /YES - CONVERT pgcIMAL gXPONENT
25186 g 200037 g LAC OVER2 /DECIMAL pOINT I
#51#7 R 44P139 R 1SZ ISIGN _
85110 R 183752 R JMS TWOS
85111 R 349133 R TAD SEXP /C(SEXP)PLACES TO RIEGHT
85112 R @49133 R DAC SEXP /0F LAST DIGIT

7END OF FLOATING POINT [NPUT

: /COMPENSATE FOR NECIMAL EXPONENTS

#5113 R 125524 € ENDF 1 JMSe .AO /RESTORE MANTISSA
85114 R 480072 R PT1+4070020
#5115 R 209133 R ENDF IX LAC SEXP /TEST DECIMAL EXPONENT
95116 R 741204 A SNA
95117 R 625042 R JMP & FLINTP
0512¢ R 75010@ A SMA!CLA
#5121 R 605138 R JMP - FI1GO04
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85122
75123
95124
85125
85126
n5127
8513@
65131
85132
85133
25134
85135
85136
85137

PAGE
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1051404
400214
629072
ongaen
200167
685135
135140
320214
620272
000280
750091
348133
040133
605115

VDU >» UV VDD D> VDI

FIGO4

FI1G04x

JMS

FDIV
FPUT»
FEXT

LAC

JMp

JMS FINT
FMPY TEN
FPUT»
FEXT
CLA!CMA
TAD

DAC

JMP
LEJECT

FINT '/. IS TO THE LEFT:
TEN /TIMES .10080

PT1

C1

F1G604x

/. IS TO THE RIGHT:
/MULTIPLY BY 4a
PT1

SEXxP
SEXP
ENDFIX
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#5140
25141
05142
25143
05144
85145
85146
25147
85158

85151

25152
85153
95154
85155
85156
85157
85169
05161
85162
85163
85164
95165
95166
05167
85170
85171
95172
85173
95174
85175
85176
85177
85200
25201
25202
85203
95204
85285
#5226
05207
85210
85211

PAGE
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905140
greaaan
22514@
445140
741200
625140
240134
508221
340136
205140

585574

2408136
240136
230220
500134
751200
685162
229136
240136
200136
500221
741209
685201
200136
240135
200297
265573
2081150
240054
220135
260014
440135
443054
605174
140036
200134
740010
742010
500222
349223
245211
208136
200000

VVDODOV>»T0O>D

o

>VVDD0>» > DVDVVO>VVDVDODVO>VO0VVID> 0DV

/BASIC FLOATING-POINT INTERPRETER,

FINT=,
FPNT

LooPai

FNULL

”

LACe FPNT

1S2 FPNT

SNA

JMP & FPNT

DAC JUMP

AND MASK7

DAC ADDR
. LAC FPNT

.IFDEF PpP1s

AND (797000

.ENDC

.IFUND PDP15

AND (6m@00

.ENDC

XOR ADDR

DAC ADDR

LAC INDRCT
AND JUMP
SNAICLA

JMP LOOPB1
LAC* ADOR
DAC ADDR
LAC ADDR
AND MASK?7
SNA

JMP FNULL
LAC ADDR
DAC JUMP2
LAC CEX1
DAC* (FLTXR
LAC . MFLT
DAC CNTR
LACe JUMP2
DACs FLTXR
1Sz JUMP2
1SZ CNTR
JMP -4
0ZM OVER1
LAC JUMP
RTL

RTL

AND c7

TAD TABLE
DAC .2
LAC ADDR

XX /G0 THERE

JEJECT

/GET NEXT INSTRUCTION

/GET 13 BIT ADDRESS

/MASK BK + PG BITS

/MASK BK BITS

/INDIRECT BIT=1?

/NO-GO ON

/YES ,DEFER ,W/0 AUTO-INDEX

/SAVE FLOATING ARGUEMENT

/GET COMMAND

/GET BTS 8-2,

/LOOKUP [N TABLE

1E oPCoDE
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PAGE

85212
85213
85214
85215
85216
85217
8522@
95221
85222
85223
05224
05225
85226

185227

85230
85231
#5232
85233

. 85234

85235

85236

95237
85249
095241
85242
85243
85244
85245
95246
85247
952580
85251
05252

85253
85254
85255
85256
95257
85260
85261
85262
85263

95264
85265
85266

85267
85270

85271

DVVVDVOVIJIITDDD VDIV VDIVVIVDOVIDITDIVDVIITLVODD

DVVIJVTDVVDOD

DV OVDODD
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845214
125525
aaveae
605141
045220
125524
20970 @
605141
045224
125527
ge0eea
685141
045238
125526
LT
6085141
125536
605141

845319
340167
940104

225522
7482080
685245
165521
165523
605141
7581880
605251
125534
750001
845372
205140

1e10ss
165148
608137
525310
aaenoe
185343
840037
125527
405310

225522
744202
744000

285372
740608

683441

GENa

GEN®

GENs

» D>>»M DMODV>PVDVVDI DV MIVDI>PODMMI>>M DDV DMOD>»>MDD>MIDI>MODT >M D

GENe
R GENe

11117
FLPT

FLGT

FLSU

FLAD

EXITF2

DAC
JMS e
XX
JMp FpnT+1
DAC ,+2
JMS, .AO
XX

JMP FPNT+1
DAC ,+2
JMS, AR
XX

JMP FPNT+1
DAC ,+2
JMSe .AQ
XX

JMP FPNT+1
JMSs .CD
JMP FPNT+q

42
. AP

DAC
TaD
DAC
GETSGN
LACe
S2ZA
JMP
DEM»
DZM»
JMP
SMAICLA
JMP
JMS e

<AA
+AC

" CLAICMA

DAC

LAC
PUSH,
JMS

JMS
FPUT
FGET»
FXIT
JMS

DAC
JMS e
X.RH+40200
GETSGN
LAC»
SZAICLLICM
cLL

LAC
SNL!SZ,
ERROR .
L] DEC
JMP

X.BH
c1
BOX
.AB

EXITFZ

FPNT+1

..3
IBA

SAVPOW
FPNT

XPUSHA
FPNT
XY
X.BH

Flx
OVER?2
AR

2

.AB
L

SAVPOW
28

ERR2-28

/STORE

sLOAD

/SUBTRACT

/ADD

/NORMAL 1 2E

/PONWER

/1S BASE NEGATIVE

/NO

/YES

/SAVE SIGN OF BASE
/SAVE INTERPRETER ENTRY

/SAVE BASE AND GET POWER
/GET INTEGER PONER

/SEE IF INTEGER

/sL=1 IF INTEGER PQINTER

/L=@ IF NON-INTEGER

/NON- INTEGER POWgR OF
/NEG NUMBER
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85272
25273
75274
05275
05276
85277
25300
05321
053@2
05303
25304
295305
25306
85307
05310
95311
85312
25313
05314
95315
95316
05317
25320
25321
25322
95323
#5324
05325
05326
05327
25330
05331
95332
05333
95333

05334
95335

85336

95337
95349
25341
05342

85343
05344
05345
. 85346
05347
053589
05351
95352
85353
85354
#5355

PAGE

VDV VDV VBV DDODVDDDIVDIDVIVI I DD DIDDODIDU DVDIVDD

VDD

VVVDHVDVV VVDVDDT

99

200037
740100
605302
125524
405310
125534
125525
485317
220104
741200
635331
125524
20a137
125535
2n82a0
205372
740100
605320
200737
740020
741400
125534
200037
740100
605333
185140
600137
500167
408137
203700
625333
125524
000167

220213
Pa5140
125536
605141

045341
125530
200400
605141

@oeope
125533
240037
125532
200037
140037
625343
845361
440136
220136

,5"5575

WVWMD>D DDD0>»0M»>» D>V >MODMO>» D0DOMMDIMI> D

VD>M D M0 >

DVV DOV DM OM >

GEN®

EXITFQ

X.BH

EXITFP

ZERPOW

EXITFX

1/7¢/7

. FLMY

/ FORM AN

FIX

FLOV

/CHECK POWER

/P0OS OR NEG?

/P0S-

/NEG - CHANGE SIGN
/WITH GET NEGATE.PUT

/GET BASE

/GET SIGN OF BASE
/POS
/GET
/PUT

BASE
POKWER
00D OR EVEN IN LINK

/CHANGE SIGN
/GET POWER

/NO CHANGE
/DIVIDE ANSWER INTO ONE

/ANY BASE TO ZERO POMWER
/1S ONE

/MULTIPLY

/VIA C(INTEGER)
/F1X

/FLOAT

LAC OVER2
SMaA

JMP EXITFQ
JMS s .AQ
X.RH+4070000

JMSe .BA
JMS e AP
X.RH+472020

LAC* 80X
SNA

JMP ZERPOMW
JMS e .AO

XY

JMSe .BH

XX

LAC SAVPOW
SMA

JMP EXITFP
LAC OVER?2
RAR

SZL

JMSe .BA
LAC OVER2
SMaA

JMP EXITFX
JMS FPNT
FPUT XY
FGET FLTONE
FO1Vv XY
FXIT

JMP ExITFx
JMS o .AO
FLTONE

POPA

LAC® PDLXR
DAC FPNT

JMSe _cD

JMP FPNT+1
DAC .+2

JMSe S

XX

JMp FppnT+1
INTEGER FROM C(FLAC-FLAC+1)
'

JMSe X

DAC OVER2

JMS® 2 W

LAC OVER2

DZM OVER?2

JMPs FIX

DAC FLDVX

1SZ ADOR

LAC# ADDR

AND (377777



FOCAL

#5356

25357
25360
A5361
5362

PAGE 109
R 7a1700
R 603440
R 125531
R Q0rerae
R 6@5141

SNaA
ERRQOR

.DEC
JMP

JMSe T

XX
JMP FPNT+1
.EJECT

29
ERR2-29

/DIVISION RY ZERO

/pIVIDE



FOCAL

05363
5363
A5364

85365
#5366

05367

@537@

85371

05372

85373

PAGE 101
R
R 225522
R 751190
R 603437
R 12552¢
R 605371
R @ean7é
R 602517
0205372
R 08200n
R 603431

>

o JODMD

» 0

GEN#

GENe
GENe

GEN=

GENs
GENe

/FLOATING SQUARE ROOT FUNCTION

XSQRT

/

/,0TS ERROR ROUTINE

/
SAVPOK=,
.ER

GETSGN
LAC»
SPAICLA
FRROR
.DFC
JMP
JMS e
JMP
FLARG
RETURN
JMP

K

ERROR
.DEC
JMP
LEJECT

.AB

30
ERR2-30

DSQRT
.*2

EFUN3

36

ERR2-36

/NUMBRER IS NEGATIVE=IMAGINARY ROOTS



FOCAL PAGE 1a7

/
i ZJUNPACK INITIALIZATION

./

95374 R goageea A * .GETI # /POINTER [N aC
85375 R @49041 R pAc GETP ZINIT POINTER
05376 R 777777 A LAW -1 :
85377 R 240042 R NAC GETCX /INIT COUNTER
05408 R 625374 R JMPs LGETI

/

/UNPACK

/
05401 R D03oRd A .GET @
85402 R 440042 R 1S2 GETCX
05483 R 605414 R JMP GET4 /WORD PAJR STARTED
85484 R 220041 R LACs GETP /NEED NExT PAIR
@545 R 4490941 R 152 “GETP
85406 R @g40@43 R DAC GETX /FIRST PART
#5487 R 22gpat R LAC® GETP
85410 R 440041 R 1S# GETP
#5411 R 040044 R DAC GET2 /LAST PART
#5412 R 777773 A LAy -5 /RESET CHAR COUNT
05413 R 040042 R DAC GETCX
85414 R 777770 A GET4 LAW -10 /SHIFT LOOP 7 +1/2 TIMES
#5415 R @s0045 R DAC GET3
85416 R 200044 R GETS LAC GET2 /DOUBLE ac ROTATE LOOP
#5417 R 7400108 A RAL
05428 R 440045 R 1sz GET3
25421 R 605424 R JMP .+3 /KEEP LOOPING
05422 R 506155 R AND P177 /GOT CHARACTER
#5423 R 625401 R JMP s LGET sEXIT WITH CHARACTER IN aAC
85424 R 040044 R DAC GET2
85425 R 208043 R LAC GET1X
5426 R 740012 A RAL
85427 R @4em43 R DAC GET1X
25430 R 605416 R Jmp GETS

/

/PACK INITIALIZATION

/
25431 R g@oecdoe A LPUTI 2 /POINTER IN AC
85432 R D4@046 R pAc PUTP " /INIT POEINTER
05433 R 140047 R D2ZM pPUTC /INIT COUNTER
05434 R 625431 R JMP o .PUTI

/

/PACK

- /

85435 R pgaecen A LPUT 2 /CHARACTER IN AC
#5436 R 500155 R AND P177
05437 R 040050 R DAC PUT6 /SAVE CuARACTER
85440 g 744000 A cLL
#5441 R 200047 R LAC PUTC /CHARACTER POSITION
95442 R 345576 R TAD (JMPe PUTY sBUILD DISPATCH
85443 R 045445 R DAC )
05444 R 200054 R LAC PUTe /GET CHeRACTER
05445 R Q00000 A XX . /MODIFIED JUMP, PUTY
95446 R 885453 R PUT? PUTY ) /CHARY



FOCAL

05447
25450
95451
95452
85453
05454
05455
95456
85457
95460
85461
085462
05463
85464
05465
85466
85467
85470
25471
95472
85473
95474
95475
#5476
85477
85477
25500
ass5a1
25502
855083
55554
25505
25506
25507
#5510
85511
95512

#5513
85514
85515
85516
85517
85520
85521
85522
85523
85524
85525
25526
85527
85530
85531
85532
85533

PAGE 103

D VDV VDDV VD IVVVITVIDIDID VDDV DIDVDDIDOVDITDDODD VIV IO

VDVDVVVDVVDIVVDIVDVDVDVDD

075461
0205464
205477
295502
742020
742020
742020
742020
160046
605504
7420180
742010
605504
742020
740020
500144
260046
8608046
44ge4¢
200050
742020
742020
505552
685457

100770
742010
685504
140047
741910
440047
260046
268046
200047
741200
440046
625435
203756
885513
805514
8085515
895516
805517
8085529
005521
805522
805523
005524
205525
805526
805527
205530
205531
805532
9085533

VDV>>»> D DVDVDD>>0>>V0V>»»>»>0DVIVD

MmMMMmMMMMMMMAMMMMMMM D OVIV> VTVO D> DO>D

GEN=

sETV
«ETV
+ETV
+ETV
*ETV
«ETV
*ETV
#ETV
«ETV
«ETV
«ETV
«ETV
«ETV
*ETV
«ETV

"«ETV

«ETV

PUTL

PUTS

PUT2

PUT3

PUT4

PUTs

PUTq

PUT2
PUT3
PUT4
PUTS
RTR
RTR
RTR
RTR
DEM,
JMP
RTL
RTL
JMP
RTR
RAR
AND
XOR#
DACe

\1S2

LAc
RTR
RTR
AND
JMP
RTLG
JMS
RTL
JMP
DEM
SKP!RAL
1S%
XOR#
DACe»

‘LAC

SNA
152
JMP#
.END BEGIN

PUTP
PUTY

PUT9

P17

PUTP
PUTP
PUTP
PUTE

(700000
PUT8

XRTL6

PUT9
PUTC

PUTC
PUTP
PUTP
PyrC

PUTP
.PUT

/CHAR 2
/CHARJ
/CHARA4
/CHARS
/78 RIGHT

/CLEAR DATA WORD

/74 LEFT

/3 RIGHT = 1ST HALF

74 BITS ONLY
/FINISH 1ST WORD OF PAIR

/TO LAST WORD OF PAIR
/GET CHARACTER

/4 RIGHT - 2ND HALF
/73 BITS ONLY

/78 LEFT

/RESET 5,7 COUNTER
/1 LEFT
/TO NEXT CHARACTER

/MERGE [nTo WQRD PA (R

/2ND WORD COMPLETE
7RETURN
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85534
85535
85536
85537
a554a
05541
85542
85543
85544
85545
85546
85547
8555@
25551
85552
85553
85554
85555
85556
85557
85568
85561
85562
85563
A5564
05565
85566
85567
85578
85571
85572
85573
85574
#5575
85576

DD VDVDODDDDVVIDDIDVDIVDDVDDVVDVIDDOIVDOIVLODITIDD

805534
AB5535
285536
805537
80An15
PeARL6
AR0013
enAe777
pesn1a
00A11
020312
201570
681575
7700040
7607020
600@00
280351
B08ans
00QA@a6
931000
0019200
202009
603632
#0100
200103
900102
00002083
AnRAB2
023213
877777
00081
000014
0620200
377777
625446

D> >>> > D>>F»>p0V>F>>>>0>»>> DV>>>>r»>MMmMMm

«ETV
«ETV
2ETV
*ETV
2LIT
«LIT
oL IT
«LIT
«LIT
sLIT
alIT
«L1T
«LIT
=LIT
«L 17
«LIT
«LIT
«LIT
oLlIT
al T
«L 17
«LI7
«LIT7
#L1IT
oL IT
oLIT
«L1I7
ol IT
NS Al
#LIT
«L17
oLIT
«LIT
#LIT
«LIT

NO ERROR LINES



FOCAL

AC1H
AC1IL
ADD
ADOR
ALIST
ALLCM1
" ALLCM2
ANYMAT
ARGNXT
ARRAYN
ARTN
ASK
ATLIST
ATSH
AXIN
AXOUT
BACK
REGIN
REXP
RK1
BKO
BLKIN
ALKOUT
-ROTTOM
ROX

" RUFFER
RUFR
RUFST
RUFSTX
CCR
CEX1
CFRS
CFRSX
CHAR
cLISTX
CNTR
COMARY
COMBOT
COMBUF
COMDEC
COMEIN
COMEND
COMLST
COMMEN
COMMON
COMMX
COMOUT
c1
€100
149
C144
c200
c212
c215
€240

2

PAGE 1@5

2ne34
80035
0nes6
27136
or447
8@316
00322
02045
82411
00142
24315
81603
90436
2a8s3
202019
2en14
04435
83756
8n132
8000223
aenaas
80030
8na31
agere
eni1a4
P04046
00004
80211
éoee1

890501

en2@7
08157
00162
808061
90471
00054
81534
20010
00987
81570
883756
81575
808225
2012104
81513
01524
004866
nev167
8e15a
Q2175
20212
20154
80477
80501
20416

VDDV DDV VIVDIIIDVDIVDVVDDVDIDDDIDTDVDV» > DDVIV>» DVIDIDIVDVDDITIDIUVDIDO

FOCAL

c242
€250
r2s1
€252
€254
€255
€269
€273
€275
€277
€305
€306
€314
€375
€377
€7
e77
NATAN
DCONT
ncos

ACOUNT

DEBGSW
DECON
DECONY
DECP
DECR
DELETE
DEXP
NGRP
NGRP1
niec
nI1GIT
DIGITS
DIGPS
nLOG
OMPSW
DONUMBR
no

noK
DONE
DSAVE
0SIN
NSQRT
nTST
DUBLAD
EFopP
EFUN
EFUN3
ELPAR
ENDCR
ENOF 1
ENOFIX
ENOLN
ENDMAT
ENDT

Ve

PAGE 106

80450
90424
8n427
00422
eaa3?2
2008420
20152
92433
oA435
00145
00414
80163
8n164
208475
aesae
ana222
ge1s51
#5513
91842
85514
94770
08867
84550
@4524
89055
04453
#2550
85515
21003
91812
P4465
88127
0000811
84476
05516
ono79
90131
28776

- 82566

82605
24556
85517
85520
84565
94641
200053
82431
82517
92475
see2e
#5113
25115
MACRO
22069
CLETF]

DDV IDVIDDIMMBDIVDVDVDOMOe DDDDMIDDDDDIOIMOIMIDIDDVITDODIVVDVIOLODID

D0

FOCAL

FNUM
EPAR
FPAR2
FRASE
FRG
ERL
FRROR
ERRPCX
FRR?2
ERR2CT
FRR2T
ERVX
ER2T
ESCA
ETERM
ETERMN
ETERM1
ETERM2
FVAL
EXITF
EXITFP
EXITFQ
EXITFX

EXITFZ .

EXTR
£X1
FADD

FCONT

FCOS
FCOUNT
FOIV
FEND2
FEND3
FETVAR
FEXP
FEXT
FGEY
FGO2
FGO3

FGO3M2 .

FGO4
FGOS

FGOSA
FGO6

FGO7

FI1G01
FIG04
FIGO4X
FILEXT
FILE®1
FILE@?2
FILE®3
FINCR
F INCRX

_ FINDLN

PAGE 107

02417
82376
82477
02633
02657
826502
MACRO
03475
003475
ean1a6
83512
82672
09105
83629
82335
22332
#2306
82342

-+ 82272

05234
95320
95302
85333
85245
@3011
20033

100000

#1453
04334
00124

4000800

82721
82722
92110
94272
00200
580200
04707
84723
84720
84727
04753
84737
04760
25825
850861
95130
85135
28161
0041490
704173
204125
21433
01437
MACRO

DDVOVDTVD

DOV VIV VDT VDDVDDOPIDIV>> DV VIV>VDIVDPITDODIVDVDINIVDVVIDIDIDIDID

FOCAL

FINDN
FINFIN
FINT
FISW
FIX
FLAC1
FLAC?2
FLAC3
FLAD
FLARG
FLARGP
FLARG2
FLOV
FLDVX
FLGT
FLIMIT
FLINTP

FLISTY

FLIST2
FLMY
FLOG
FLOP

. FLOPX

FLOUTP
FLPT
FLSU
FLTONE
FLTXR
FLTZER
FMPY
FMUL
FNOR
FNTABE
FNTABF
FNULL
FOCALY9
FOR
FPNT
FPOPJ
FPOW
FPRNT
FPUSHJ
FPUT
FRST
FRSTCV
FSIN
FSus
FUNAME
FUNCHK
FUNCTR
FUNERR
FUNFND
FUNLOP
FUNPTR

FXIT

PAGE 178

n2700
21587
205140
geg40
85343
802360
702420
082427
095226
880876
8nis60
80101
85352
85361
85216
01447
25042
80466
Bn463
85337
84321
02362
04502
4672
85212
85222
88167
200014
88171
300009
3020080
700000
Ba376
80351
25201
@e177
g14a7
051482
801501
0gaeon
84416
801460
600000
29113
geo0as
84340
200009
80137
02455
20140
93515
82473
02463
00141
29aeee

> VDV VDD O0V> DDV DDV>VDVDIVDI>»> V> V0VDNIVDIDVDIIIDDVDIDVIDNIIDDITIDIIIDID



FOCAL

GENDX
GETARG
GETC
GETCX
GETLN
GETP
GETSGN
GETVAP
CETVAR
GETVAX
GETVCT
GET1
GET1X
. GET2
GET3
GET4
GETS
GEXIT
GFND1
GINC
GLIST
GONE
GoTO
GRPTST
GS1
GS1A
GS2
GS3
GS4
GTEM
HSPX
HTEMP
18AR
18ARX
If

IF1
IF3
IGNOR_
ILIST
IMAC
IMAGER
IMAGEN
IMBF @1
IMBF@2
IMRUFF
IMBUFP
IN
INBFO1
INRUF
INBUFP
INDRCT
INPUT
INPUTX
INSUB
IRETN

PAGE 109

83036
92135
MACRO
20042
MACRO
#0041
MACRO
82116
82141
82130
900821
830826
20043
90044
20045
85414
85416
8A755
92221
#8156
#0454
80612
81176
91343
82161
92160
82174
82163
82171
28016
84155
088034
28575
98571
21356
91405
81375
90602
80460
83306
83307
93273
203300
903312
‘83123
90011
94445
803331
93127
20012
88220
84662
80640
80025
80607

x

VDDV IJIVDDVDIIDDITIDIDVDIVDIDIDODVDDIILIDIDDDIDIDDIDNDNIDDIUDDIDIDVDIDIDD

FOCAL

ISIGN
I1TABLE
JUump
JUMP2

LASTCV.

LASTLN
LASTOP
LASTV

LBCLOS
LBFILE
LBIEND

"LBIN

LBINLP
LBINOYL
LBING2
LBIND3
LBINLA
LBKILL
LBOUT

LBOUTZ
LBOUTY
LBOUT2

LBOUT3

LBOUT4
LBTEXT
LBTEXX
LBWRITY
LIBCMD
LIBRAR
LIBRSHW
LINENO
LISTGO
LIST3
LEISTS
LITX
LOOPO1
LPOPY
LPROCS
LPRTYST
LTEMP
MASK?7
D
MFLT
MINUSA
MODBF 1
MODBF 2
MODBUF
MODIFY
MORMAT
MOVCOM
MOVUPX
MPER
MULT10
MULT2
M1

PAGE 110

A8130
28404
00134
@135
708003
88066
28852
geoas
84177
84234
04260
04105
04143
84114
84136
84266
84123
84205
84157
24214
84165
24171
24202
@4210
84224
84227
24229
28332
24067
@032
@9862
28510
298501
28474
21573
85162
281300
801037
22536
2280835
28221
245085
#112e
204565
202134
208135
geeo17
81705
820850
21146
01163
02243
04600
04623
80614

D VD ID VIV IJDIVD VDIV IDVDIIIIDDVDDDDDV DDV DDV DDTVODODDDTLIDDDIVDIN

FOCAL

M100Q
M11
M12
M137
M140
M144
M2
NAGSW
NORF
NOTMAT
ONE

oP
OPNEXT
OPTABL
OPTABS
0TBFO1
OTBUFP
OTEMP
oUTA
OUTBUF
ouTDG
OVER1
OVER?2
PACBUF
PACBXT
PACKC
PACKST
PC
PCHK
PCKTB
PCK1
PC1
PDLXR
PD2
PD3
PER
PLCE
POPA
POPF
POPJ
PRINTC
PRNT
PRNTLN
PROC
PROCES
PT1
PUSHA
PUSHF
PUSHJ-
PUTC
PUTCNT
PUTP
PUT1
PUT2

PUT3

PAGE 111

28153
02537
084770
88165
20176
20213
21367
82060
85232
82877
21034
00107
8230@1
80224
808376
003414
20013
8000836
84460
83211
25036
000836
20037
83562
03611
MACRO
80071
000863
810867
83632
83623
01210
288913
01113
91132
80415
800124
MACRO
MACRO
MACRO
MACRO
83101
MACRO
201204
81203
88872
MACRO
MACRO
MACRO
800847
28823
08846
85453
85461
85464

DDDV>»DVDIVIDD

VDD

DVDTVIVD VD

DD VVDDDIVDDIVDDIVVIDVDIDIDIDLDITD

FOCAL

PUT4
PUTs
PUTe
PUT?
PUTS
PUT9Q
P13

RCALO1
RCAL®?
RCALE3
ROEOM
READC
RECOVR
RECVR
REMAIN
RET

" RETURN

RETURX
RET1
RND2
ROT
RTL6
R6
SACH
SAVEOT
SAVPOW
SBAR
SCHAR
SCONT
SCONTX
SCOUNT
SCRUSB
SET
SETRCL
SETHCL
SEX
SEXC
SEXP
SFOUND
SIGN2
SMIN
SORTB
SORTC
SORTCN
SORTY
SORTUX

PAGE 112

85477
85502
20050
85446
85457
85504
206143
00144
90155
08147
88146
80166
00174
80217
01347
98112
23327
23333
23310
04152
MACRO
23521

‘ ,.883527

88126
04402
MACRO
082262
04413
00210
83652
MACRO
04372
2e8a75
20022
n05372
21744
81731
81724
81726
80123
92003
0081407
83553
83544
82835
81337
88133
21758
88122
00420
82013
MACRO
29051
MACRO
MACRO

VD D DDVODVDVITVIVVIVDODDIODIVLIUD

DDV VDIVIDIVVDDODD D VDT

P



\,

FoCaL

SPNOR
SRETN

SRNLST

START
STARTS
STARTC
STARTL
STARTGO
STARTV
STARTZ
SURS
TABLE
TASK
"TASK4
TCRLF

TCRLF2 -

TDUMP
TOUMPC
TDUMPX
TEMPK
TEMPO
TEN
TERMS
TESTA
TESTC
TESTN
TEXTP
TG0
TGRP2
THISLN
THISOP
TINTR
TLIST
TLISTX
TQUOT
TR1
TSTGRP
TSTLPR
TTI
TTIN
TTO
TTOUT
TWOS
TYPE
TYPE2
TL

T2

UTE
uTg
UTRA
UTRAX
uTx
UTXP6
VAL .-
WALL

PAGE 113

MACRO
91762
28503
90512
20545
80541
20531
00543
geenl
80547
702233
080223
81606
81657
81655
81661
93657
83725
03716
2nd24
02125
00214
200416
98736
MACRO
MACRO
200014
04344
81047
00064
92865
81670
80455
290456
91645
83602
MACRO
MACRO
002776
80026
288775
00027
83752
91604
91636
20873
20074
82754
82763
72752
83007
93214
830824
083322

.. 81266

VD VDDVDVVDIDVIDODIVDVDIIODUR

JVDVVDVDVDODTVDD

DVDVDDDVDVDDIDVDDDVDDIVO»>w

FOCAL

WCALG1
WCAL®2
WCALA3
WCALA4
WORDS

WRITE

WRITED
WTESTG

"WTFST2

WX
XABS
XCTIN
XCTX
XENDLN
XFIND
XGETLN
XINT
X133
XI33INX
XoUTL
XOUTL I
XoUTLO
XoUTLX
X0UTLZ
XPOPJ
XPRNT
XPUSHA
XPUSKHJ
XRAN
XRT

"XRTL6

XRT2
XSBEGN
XSGN
XSORTC
XSORTX
XSPNOR
XSQRT
XTESTC
XTESTN
XTESTX
XT3

XX

XXX

XY

XY2
X.8H
X15
X16
YESMAT
ZERPOW
ZTESTN
AR

. AR

P
. ]
(@

PAGE 114

N3412
83422
83276
83523
200003
81234
81276 .
01271

81255
81273
#2514
aeas7
20015
23051
82675
08664
82506
83322
83345
83362
03404
23377
003412
83426
82265
83065
81855
01100
83734
ePeB11
207790
897212
82644
22510
81321
920490
92233
95363
21301
82242
01317
01316
200000
84508
200137
23111
85310
390015
n89016
22070
25331
02260
85521
85522
85523

DV VD> VDIV DD

MMM ODODP>r>VVID>» DDV VDDVIIVeTD>» DDDDVODIVODIIDOVOVIDIODDIDVDIDI D

FOCAL

.AOQ
AP
+AQ
AR
.AS
AT
«AHW
«AX
.BA
.BH
.CD
.ER
.GET
.GETI
<NEWF
.PUT
PUTI
LRLXIT
.SCOM

PAGE 115

85524
85525
85526
25527
85530
85531
85532
85533
985534
85535
25536
85372
05401
85374
85537
05435
85431
MACRO
200100

DIVMIDBDPODIDAMMMMMIMMAMMM

»



FOCAL

ENDLN
ERROR
FINDLN
GETC
GETLN
GETSGN
PACKC
POPA
POPF
POPJ
PRINTC
PRNTLN
PUSHA
PUSHF
PUSHJY
READC
RETURN
RTLe
SORTC
SORTJ
SORTJX
SPNOR
TESTC
TESTN
TSTGRP
TSTLPR
.RLXIT
BOTTOM
FEXT
FPOMW
FXIT
XX

BUFSTX"

ENOT
K1
LASTCy
STARTY
WORDS
BUFR
aK0
FRSTCV
LASTV
CONBUF
AXIN
COMBOT
DIGITS
INBUFP
XRT
INBUFP
XRT2
OTBUFP
POLXR
AXOUT
. _FLTXR
TEXTP

#

PAGE 116

MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
MACRO
290009
202009
200008

- 8oe0ad

80800009
o08e1
8e09a2

0008803

0800083
280803

288003
geea4

800085
880085
28806
eesa7

000010
0ed10

800011
28p11

090011
aeni2

2800912
80013

200913
ge014

280014

segai4

D> 0> DT> V> V> D> DVV>»>VD>DV>DV>»>»>»» D

FoCaL

XCTX
X15
GTEM
X16
MODBUF
ENDCR
GETVCT
SAVEOQT
PUTCNT
TEMPK
INSUB
TTIN
TTOUT
ALKIN

RLKOUT .

LIBRSW
EX1
AC1H
HTEMP
AC1L
LTEMP
OTEMP
OVER1
OVER2
FISW
GETP
GETCX
GET1X
GET2
GET3
PUTP
PUTC
PUTS
SORTCN
LASTOP
ATSHW
EFOP
CNTR
DECP
ADD
XCTIN
NAGSW
CHAR
LINENO
PC -
THISLN
THISOP
LASTLN
DEBGSW
DMPSW

PACKST |

PT1
T1
T2
SACH
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#0015
800815
8A0816
200016
Ana17
20020
20021
20022
#8023
90024
80025
20026
000827
29030
#9031
90032,
20033
an034
000034
200835
200035
800036
00836
20037
20040
@n041
#9042
20043
20044
98045
20046
80047
#0058
Anes1
28052
. 80053
209053
08054
28055
208056
20057
80060
20061
90062
20063
80064
29865
200266
20267
peo7e
90071
20072
90073
89074
28075
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FOCAL

FLARG
.SCOM
FLARG?2
ROX
FR2T
ERR2CT
oP
RANPT
FRST
SIGNZ'Q
SCOUNT
FCOUNP
PLCE
TEMPER:
REMAIN
hice?

" FSEGN

ORUMBR
aExp
SEXp
Jumnp
MODBF 1
JUMP?2
#ODBF 2
&DOR
FUNAME
XY
FUNCTR
FUNPTR
ARRAYN
P13
Pi7

€277
- P3

P2
Cie@

€77

c260
M189
€200
Pi77
GINC
CFRS
FLARGP
FILEXT
CFRSX
c306
314
M137
P337

t1
FLTONE
FLTZER
Pag
C140
y

\

L 4
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#0876
200100
fg1@1
20174
an1ns
24106
24127
00112
20113
a@122
20123
82124
0008124
80125
2n126
ax127
00130
09131
PA132
9A133
86134
000134
96135
20135
2A136
oa137
208137
20140
20141
#a142
84143
fA144
@nias
80146
ga147
808150
0151
#8152
8A153
28154
B8155
#0156
28157
80160
806161
008162
88163
20164
80165
8A166
20a167
28167
29171
80174
28175
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FOCAL’

M140
FOCALY9
CEX1
RND2
BUFST
C144
M144
TEN
P43
INDRCT
MASK7?

< C7

TABLE

OPTABL
COMLST
ALLCM1
ALLCM?2
LI18CMD

"FNTABF

FNTABE
OPTABS
ITABLE
c305
PER
C240
TERMS
€255
SMIN
€252
c25@
C251
C254
€273
€275
ATLISTY
ALIST
C242
GLIST
TLIST
TLISTX
ILIST
FLIST2
FLIST1
CLISTX
LISTs
C375
c212
€377
CCR
€215
LIST3
SRNLST
LISTGO
START
STARTL
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806176
0177
20207
20210
#9211
20212
08213
20214
80217
20220
90221
20222
20223
208224
208225
20316
20322
20332
28351

2008376
20376
20404
98414
pe415
20416

200416

[ L ¥.q']
PA420
28422
#8424
98427
80432
20433
20435
20436
00447
20450
80454
20455
23456
20460
20463
20466
20471
80474
#0475
00477
#0500

208501
20501

200501
28503
20510
80512
28531
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FOCAL

STARTC
STARTQ
STARTB
STARTZ
IBARX
1BAR
TGNOR
IRETN
GONE

M1
INPUTX
XGETLN
TESTA
- GEXIT
- XRTLS
170
00
TT1
OGRP
NGRP1
ONE
LPROCS
‘DCONT
TGRP2
XPUSHA
PCHK
XPUSHJ
PD2
MFLT
PD3
MOVCOM
MOVUPX
GOTO
PROCES
PROC
COMMEN
PC1
WRITE
WTEST2
WALL
WTESTG
WX
WRITED
LPOPJ
XTESTC
XT3
XTESTX
XSORTC
SEXC
GRPTST
P7608
IF
. M2
IF3

If‘
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A0541
28543
ans545
8@s547
88571
20575
20602
gasaz
208612
20614
24640
80664
an736
280755
ee77e
280775
28776
000776
21803
81012
81034
0091837
#1842
810847
81055
01067
21100
81113
8112a
21132
31146
31163
81176
912083
201204
281210
21210
81234
21255
91266
91271
01273
81276
891300
21301
81316
81317
91321
91337
01343
01347
91356
81367
01375
21405
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Tk
FOCAL

FOR
SET
FINCR
FINCRX
FLIMIT
FCONT
FPUSHJ
FPOPJ
FINFIN
COMMON
COMMX
COMARY
COMDEC
LETX
COMEND
ASK
TYPE
TASK
TYPE2
TQUOoT
TCRLF
TASK4
TCRLF2

TINTR ’

MODIFY
SCONT
SCONTX
SCHAR
SBAR
SFOUND
SRETN
SCRUB
SORTB
SEX
XSORTX
ANYMAT
MORMAT
ENDMAT
YESMAT
NOTMAT
FETVAR
GETVAP
GETVAX
GETARG
GETVAR
GS1A
GS1
GS3
GS4
GS2
GFND1
SURS
XSPNOR
XTESTN
MPER .
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81407
001407
81433
01437
91447
91453
001460
201501
81507
91513
81524
01534
81570
01573
81575
81603
91604
81606
91636
81645
81655
91657
01661
21670
81705
#1724
#1726
91731
91744
81750
81762
22003
22013
92035
#2049
82045
820850
82069
02070
92077
82110
92116
82138
92135
82141
82160
82161
92163
92171
02174
02221
#082233
02233
82242
82243

VD VVDVVVDVDVDVDIDVDIDDNDDTVDDIDODIDDDDIDIDDIDDVDIDNDIIDVDDDVDDODVIDVDDIDDOD D

FOCAL

BTESTN
RETURX
XPOPJ
FVAL
OPNEXT
ETERM]
FTERMN
FTFRM
FTERM2
FLAC1
FLOP
FPAR
ARGNXT
ENUM
FLAC?2
FLAC3
EFUN °*
FUNCHK
FUNLOP
FUNFND
ELPAR
FPAR2
XINT
XSGN
XABS
FFUN3
LPRTST
M1l
DELETE
NOK
DONE
ERASE
XSBEGN
ERL
FRG
FRVX
XFIND
FINON
FEND2
FEND3
UTRA
UTE
uTQ
UTRAX
EXTR
uTX
UTXPé
GET1
GENDX
XENOLN
APRNT
PRNT
XY2
1MBUFF

_INBUF

/

.
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2260
02262
82265
82272
22301
22306
02332
82335
n2342

2082360
92362
82376
92411
82417

982420

802427
02431
82455
02463
22473
82475
02477
82506
@a251e
82514
82517
82536
22537
82550
92566
826@5
82633
82644
82659
82657
02672
92675
827090
e2721
92722
82752
92754
82763
23807
93011
23014
23024
23826
23036
23051
93065
93101
23111
83123
83127
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FOCAL

OUTBUF
IMAGEMW
WCALB3
IMRFAY
IMAC
IMAGER
RCAL@3
IMBF@2
VAL
X133
RCALO1
INBFO1
RCAL@2
XI33NX
XOUTL
X0UTLG
XOUTL]
WCALO1
XOUTLX
0T8FO1
NCAL@2
XOUTLZ
ERRPCX
ERR2
ERR2T
FUNERR
RECOVR
WCALR4
RECVR
SETHCL
SETRCL
PACBUF
TR1
PACBXY
ESCA
PCK1
PCKTB
ROT
TOUMP
TDUMPX
TOUMPC
XRAN
THOS
BEGIN
COMEIN
RUFFER
coMouT
LIBRAR
LBIN
LBINOY
LBIN1A
FILE®3
LBINR2
FILE@Y
LBINLP
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83211
83273
a3276
803300
83306
83307
23310
003312
ne3322
83322
83327

| 203331

83333
83345
83362
83377
83404
03412
003412
003414
83422
03426
03475
803475
83512
83515
83521
83523
803527
83544
83553
03562
83602
23611
83620
83623
03632
83652
83657
83716
83725
93734
83752
83756
883756
0084046
084866
04067
84105
24114
#4123
804125
24136
004149
84143
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FOCAL

OUTBUF
IMAGEW
WCALB3
IMRFAY
IMAC
IMAGER
RCALOG3
IMBF @2
VAL
X133
RCALO1
INBFO1
RCALA2
X133NX
XOUTL
X0UTLG
X0UTL]J
WCAL@1
XOUTLX
oTgFey
WCALA2
- XOUTLZ
ERRPCX
ERR2
ERR2T
FUNERR
RECOVR
WCALD4
RECVR
SETHCL
SETRCL
PACBUF
TR1
PACBXT
ESCA
PCK1
PCKTB
ROT
TDUNP
TDUMPX
TOUNMPC
XRAN
THOS
BEGIN
COMEIN
RUFFER
coMouT
LIBRAR
LBIN
LBINBL
LBIN1A
FILEO3
LBINA2
FILEG1
LBINLP
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23211
83273
83276
203300
83306
83307
23310
203312
ne3322
@3322
83327

- 293331

83333
23345
93362
83377
834024
23412
003412
203414
83422
03426
03475
803475
83512
83515
83521
83523
2083527
83544
83553
03562
83602
23611
03620
83623
03632
83652
83657
83716
83725
93734
83752
83756
803756
P04046
084066
04067
84105
24114
24123
804125
84136
004149
84143

VDDV DDVVDIDDVINDDVDDIIDDDNDDDDODDIDDIIDDDDDVDIVDDVDIDDDDDIDODDVDINIDDDIDD

FOCAL

RDEOM
HSPX
LBouT
LBOUTY,
LBOUT2
FILE®2
LBCLOS
LBOUTY
LBKILL
LBOUT
LBOUTZ
LBWRIT
LBTENE
LBTEXX
LBFILE
LBIEND

{LBING3

FEXP
ARTN
FLOG
FCOS
‘FSIN

- TGO

R6
RET
RET1
FPRNT
BACK
IN
DECR

- OUTA

3 {4
0IGPS
XXX
FLOPX
MD
DECONV
DECON
NSAVE 7
nTSY
MINUSA
‘MULT10
MULT2-
DUBLAD
INPUT
FLOUTP
FGO2
FCOIM2
FGO3
FGO4
FGOS5A
FGOS
¥606
BCOUNT
M12

Fs

PAGE 124

04152
24155
24157
04165
04171
204173
24177
24202
24205
94218
04214
24220
24224
24227
04234
84268
84266
04272
24315
P4321
24334
24340
Ba34a4
B4372
B4402
04413
94416
94435
94445
24453
04460
4465
04476
94500
94502
24505
84524
84550
94556
84565

804565

84600
04623
04641
24662
04672
04707
84720
84723
84727
04737
04753
84760
04770
804770
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FOCAL

FGO7
ouTDG
FLINTP
FI1GOo1
ENDF I
ENDF IX
FIGO4
FIGO4X
FINT
FPNT
LOOPB1
FNULL
FLPT
FLGT
FESU
FLAD
NORF
EXITF
FXITFZ
FXITFQ
X.BH

EXITFP

ZERPOW
EXITFX
FLMY
FIX
FLOV
FLOVX

" XSQRT

SAVPOM
.ER
.GET]
LGET
GET4
GETS
.PUTI
.PUT
PUT?
PUTY
PUTS
PUT2
PUTS
PUT4
PUTS

-PUT9

OATAN
Dcos
NEXP
nLoG
NSIN
NSQRT
AA
.AB
«AC
.AQ
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25025
25036
25042
25061
85113
85115
85130
85135

905140
95144
85162
25201
85212
85216
85222
85226
85232
85234
#5245
95302
25310
85320
85331
85333
85337
85343
85352

25361
85363

285372
85372
25374
25401

85414

95416

25431
95435
95446
85453
85457
85461
85464
85477
95502
85504
95513
85514
85515
85516
85517
85520
85521
85522
85523
25524
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FOCAL

+AP
.AQ
AR
.AS
AT
AN
<AX
.BA
.BH
.CO
+NEWF
FADD
FsSuB
FMpY

TEMUL

Folv
FQET
FRUT "
FNOR
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85525
25526
85527
85530
95531
85532
25533
85534
85535
85536
85537
102000
200008
300000
300000
400000
sgogen
600000
790000
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