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LTITLE FOCAL
/ EOIT 10 1--21--70

/SAME AS EDIT 8 EXCEPT VERSION NO, CHANGE TO 6a
/

/

/FOCAL FOR THE PDP-9 ADVANCED SOFTWARE SYSTEM
/ .

/COPYRIGHT 1969

/01GITAL EQUIPMENT CORP,
/MAYNARD, MASS,

/

/DAVE LENEY
/2-7-69

/

/FOCAL IS A REGISTERED TRADEMARK OF
/01GITAL EQUIPMENT CORPORATION
/
/DEFINE MULTI=N IF MULTI.USER VERSION WHERE Nz2 OR 4 USERS
/p€EFINE BF=@ IF BACKGROUNp-FOREGROUNg MONITOR
JIFZER MULTI-4

USR4=9
LENDC

/

/GLOBAL CALLS TO F4 ARITHMETIC PACKAGE

/
.GLOBL ,AA /EXPONENT
.GLOBL .AB /HIGH ORDER MANTISSA
.GLOBL .AC /LLOW ORDER MANTISSA
.GLOBL ,AO /LOAD (3 WORDS)
«GLOBL AP /STORE (3 WORpS)
.GLgBL .Ag /ADD
.GLOBL .AR /SUBTRACT
.GLOBL .AS /MULTIPLY
.GLOBL AT /DIVIDE
.GLOBL ,AX /FIX
.GLOBL .BA /NEGATE
.GLOBL AW /FLOAT
.GLOBL .CD /NORMALIZE
.GLOBL .BH /A»*B-PONER
.GLOBL DSIN /SINE
.GLOBL DCOS /COSINE
.GLOBL DATAN /ARCTANGMENT
.GLOBL DLOG ZLOGARITHNM
.GLOBL DEXP ZEXPONENTIAL
.GLOBL DSQRT /SQUARE ROOT
.GLOBL .ER /.0TS ERRGR (?3g)

/
/.GLOBL REFERENCES FOR EXTERNAL FUNCTIONS
/ .

.GLOBL . NEWF /FUNCTIOM TABLE
.GLOBL XPUSHJ /PUSH Jume
.GLOBL XPUSHA /PUSH AC

.GLOBL Pp2 /PUSH FLOATING
.GLOgL PD3 /POP FLOATING

GLOgL UTRa ZUNPACK



FOCAL

PAGE

2

' 9000200

lop0a00
2000090
300000
3agooe
4000080
5800609
680000

© 7800800

@000
200000
200283
200911
200100
eepooe

P b B b b B B Rl AR

.GLoBL
.GLOBL
.GLOBL
«GLOgL
.GLOBL
.GLosL
.GLOBL
.GLOBL
“.GLOBL
‘GLOgL
.GLOgL
.GLOgL
.GLgBL
.GLOBL

XSPNOR
FUNERR
EFUN3
FINT
CHAR
EVAL
LaSTV
BOTTOM
LINENO
FLARG
BUFSTX
XGETLN
XP?pJ
FETVAR

/1GNORE SPACES

/ERROR IN EXTERNAL FUNCTION
/FUNCTION RETURN

/FLOATING INTERPRETER
/CHRACTER STORAGE
JEVALUATION ROUTINE

Z7END OF TEXT/VARIABLES
/START OF PUSH-DOWN L]ST
/CURRENT LINE

/FLOATING ARGUMENT

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

/pgp JuMp

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

FPONzggpaae /PSEUDO-FLOATING POINT INSTRUCTIONS,

FADD=1g90000
FSUg=2080000
FuPY=300000
FMyL=300009
FDIV=400000
FGET=500000
FPUT=6006C08
FNOR=7080029
FEXT=@
FXIT=0
WORDS=3
DIGITS=11
.SCOM=100
XX=8

.EJECT
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. IFUND MULTI

-[ODEV ‘30’2-3-5
008776
288775
200223
20005

TT1=776
TT0=775
BKI=3
BKO=S

> > >

.ENDC
. IFDEF MULTI
. 10DEV 1,2,3,4
. IFDEF USR4
. 10DEV 5,6,7,18
: .ENDC
TTi=0
TT0z8
BKI=@
B8KO=2
TTI1=1
TT01=1
BKI1=2
B8X01=2
TT12=3
e TT02=3
- : BKI2:=4
BK02:=4
. IFDEF USR4
TT13=5
TT03=5
BKI3=6
B8K03=6
TTl4=7
TT04=7
BKI4=10
= BKO4z10
.ENDC
COMEIN=2
COMOUT=0 -
IMBUFF =@ - ' _
INBUF =@ . :
OUTBUF=@
.ENDC
/AUTO-INDEX REGISTERS
AXIN=1@ /STORAGE INDEX
XRT=11 JEXTRA XR
XRT2=12 /EXTRA XR
PDLXR=13 /PUSHDOWN { IST INDEX REGISTER.
FLTXR=14 /10BUF-1 XR14 FOR FLOATING POINT
X15=15 /FOR COMMON RESTORE
X1g=1¢ /FOR COMMON RESTORE

egee10e
200011
208e@12
000013
200014
2002815
LIl 2 Y

>r > »»

/
/1IN THE MULTI USER SYSTEM 15 AND 16 ARE ALSO USED 8Y THE SWAP ROUTINES
/

LEJECT
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/
/THE FOLLOWING BLOCK IS THE ENTIRE IMPURE

/ AREA FOR EACH FOCAL JOB
/
. IFDEF MULT!
SWPSZ2E SWPBGN-SHPEND ,BLOCK SIZE
SWPBGN=. -
. 6:57.9 XSBEGN /RESTART ADDRESS FOR THIS JOB
: cTLP XX / ADDRESS OF *P SWITcH FOR THIS USER
BWAIT XX .
/ .
. FLAC 9 7/ ,AA SAVE
2 /.AB SAVE
[} /,AC SAVE
Vi L )
FRSTSV ") P /FRST SAVE
- LIST31 e /LIST3+1 SAVE
- Vs
AUTOXR "] /X1g SAVE
[} /%11 SAVE
'] /X12 SAVE
] /%13 SAVE
"] /X14 SAVE
Vs
- I1MBFSY XX /BUFFER HEADER POINTERS
© IMBF2S XX
_ INBFSV XX
OTBFSY XX
.FLINP XX /SUBROUTINE ENTRY POINTERS
X133 XX
.XOUTL XX
. INPUT XX
.DECON XX
.DECNY XX
. IMAGR XX
. IMAGHW XX
/
XX /RCALBL
XX /RCALB3
XX : /NCAL@L
XX /NCALD3
XX /NMCALO4
XX - /LBINBL
XX /LBIN1A
XX sLBIND2
XX /LBINS3
XX _ /LBOUTY
XX S _/LBOUT?2
XX /JLBOUT3
XX /LBOUTS
XX SFILE@L
XX /FILEB2
xX . /FILE@3
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/
/REENTRANT VARIABLES

/
20808 R 000088 A BOTTOM XX /T0P OF PUSH-DOWN LIST il
8800l R @oecee A BUFSTX XX /3 REG AREA BELOW TEXT AND VARIABLES
. .\ 7USgp TO CONSTRUCT VARIABLES ANp FILE
/NAMES (FILE@1 AND FILE@2 CONTAIN SAME ADDR)
08202 R Q00000 A ENDT XX /START OF TEXT
20083 R Qoeceo A STARTV XX ' /LAST LOCATION OF TEXT
22804 R goaoge A BUFR XX /NEXT LOCATION IN BUFFER (VARIABLES)
209083 R LASTCV=STARTV /ABDRESS OF LAST COMMON VARIABLE
200085 R (20020 A FRSTCy XX /ADDRESS OF FIRST COMMON yARIABLE
90986 R 0000280 A LASTV XX /ADDRESS OF LAST VARIABLE
29887 R 903756 R COMBUF COMEIN /COMMAND BUFFER START
9@89la R @p4ess R coMgoT coMOUT . /AND END
880811 R 803125 R IMBUgP IMBUFF+2 /BYpFgR pATA POINTERS
#0012 QR 803131 R INBUFP INBUF +2 :
88813 R 003213 R OTBUFP QUTBUF +2
2008014 R TEXTP=, /TEXT POINTERS
98814 R 000000 A AXOUT XX /0UTPUT INDEX
9891s R @o@eoe A XcTX [} /UNPACK SWITCH
00016 R 000200 A GTEM [} /UNPACK STORAGE
82017 R 90308 A MOOBUF [} /POINTER FOR MODIFY
20928 R 0808215 A ENDCR 215 /LAST CHAR FOR GETC
90021 R ©00000 A GETVCT [} /VARIABLE COUNT
20022 R 0000080 A SAVEOT [} /OUTPUT CHAR
90023 R 777777 A PUTCNT -1 /QUTPUT COUNTER FOR HEADER PAIR
#8824 R poegepe A TEMPK '] /TEMP FOR PACK
20925 R 0000088 , INSUg [} /8= GegTcs #8 = READC
88826 R 008776 A TTIN TT1
20827 g 008775 A TToUT TT0
90030 R 0@00083 A BLKIy BKI
90831 R @08805 A BLKOUT B8KO
29832 R 9g@00C A LIBRSW ] 21N LIBRARY MODE
80833 R @esdee A EX1 2
20034 R ©09028 A AC1H 2 B
80935 R @00008 A AC1L a
92836 R 002080 A OVERY )
88037 R 000028 A OVER2 [/
008836 R - OTEMP=20VER1
#29835 R LTEMP=AC1L
800034 R HTEMP=AC1H
98048 R 008010 A FISH 10
86041 R Q0QC08 A GETP a _ZASCI1 STRING POINTER
00242 R gogoss A GETCX e /CHAR COUNTER (2'S COMP)
90843 R ©00008 , GET1X 9 /TEMP
80044 R 800008 A GET2 2 /TEMP
20045 R 000000 A GET3 [} /TEMP
88846 R 000000 A PUTP "] /ASCII STRING POINTER
08847 R 000020 A PUTC [} /CHAR COUNTER
90958 R @008 A PUTe L’} /TENP
20851 R pe@gege A SORTCN 2 /NUNBER IN TABLE FROM SORTC
88952 R o0eeced A LASTOP [°] /LAST OPERATION FOR EVaAL
Lk 280053 R EFOP=, /FUNCTION COBE.
/98853 R 009006 A ATSH ] /ASK=TYPE CODE,
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80054 R 777760 A CNTR -20 /DELETE AND ERROR COUNTER(USED BY F.P. ALSO)
20855 R gogepd A DECP 4 . /NUMBER OF DECIMAL POINTS
98056 R @00020 A ADD XX /CyAR. BUF. IN. (DEBUG A[DS.SEE BELOW.)
92057 R 000008 A XCTIN XX /PACK swITCH
20868 R gooegy A NAGSH 2001 /NOT ALL AND/OR GROUP SWITCH (4@@@=ONES3=ALL}g=GROUP)
808s1 R gp@215 & CHAR 215 /THE MoOST IHPORTANT REGISTER
98862 R 008000 A L INgNO 0000 /LINg NUMB o BY GgTLN
20063 R 026114 g PC FRST+1 /PR OE AM C uNrER
00064 000000 A THISLN ] /LINE PO!NTER FROM 'FINDLN’
08065 R gogoge A THISOP 8 /CURRENT 'EVAL' OPERATICN
00029 R pogode A LASTLN ] /BACK POINTER FROM 'FINDLN'
908 R pggegl A DERGSH 1 /DEBUG SWITCH 3 NON-ZERO FOR LITERAL,
98078 R 9020281 A DMPSH 1 728 gOR TRACE ON.
80871 R g@e@cpe A PACKgY ] /RyBOyy PROTECTION -
89872 R g@oedge A PT1 [} /VARIABLE POINTER
88873 R goedee A 5 " /TEMPORARY REGISTER ~ MAIN
e807* R gogoes A T ] /TEMP REGISTER - FOR NgW INST_ ROUTINES,
88875 R 000098 A SAcH [} /SEARCH CHAR STORAGE
20076 R 008008 A FLARG 2 /DATA TEMPORARY STORAGE
90077 R @00000 A [’
88180 R Q00000 A e
99181 R @e000d A FLARG2 0
80182 R 929008 A ]
90183 R ge@dc@ A s .
. .IFDEF MULTI
SWPEND=.
.ENDC
/
/NON-REENTRANT VARIABLES
/
20194 R @cecoe A BOX 8 /FOR DIGIT PRINT
80195 R 2800008 A ER2T @ /ERROR TEMP
80106 R 200008 A ERR2CT [} : <" JERROR COUNT
98187 R 008187 R oP . )
80110 R @200 A XX /VARIABLE NAME (,SIXBT)
88111 R 585175 A .SIXBT 7(y=/
‘80112 R gaguge A RANPT 8 - /PUSEDO RANDOM POINTER
. 89113 R 000008 , FRST ] - /TEXT POINTER
99114 R 200920 A 8 /DUMMY L INE NUMBER
. . .IFDEF PDP15
.SIXBT /C FOCAL15 V6A/<77><15>
.ENDC
: . -IFUND POP15
90115 R @340806 A .S1X8T /C FOCALY V6A/<77><15>
88116 R 1708381 A -
89117 R 147148 A
80120 R 266601 A
02121 R 771508 A
LENDC
80122 R poepde A SIGN2 [} JTENP SIGN
90123 R 0Q28¢A20 A SCOUNT @
. 920124 R PLCE=,
28124 R g@oaQee A FCOUNT [
] 28125 R . @28280 A TEMPO 8
;- 08126 R 0@00@p A REMAIN [}
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20127
0ol 30
006131
80132
ea133

0134

@a135
2a136

82137
galdg
20141
20142

20143
03144
29145
@2146
82147
08150
ge1s1
20152
808153
280154
#8155
00156
98157
aelse
80161
08162
22163
28164
88165
98166

aa167
@0170
09171
00172
20173
83174
22175
82176
ae177
00209

80201
2082082

PAGE

p o) 0D VDD

0 D

D VDD

D VD DD D DDODVDVDIDDVDODOVDDDID

VDDV IVVDIVDOD

X

7

aegnae
ooe”e0
aeanpe
0Qoean
aegaga
200134
genagq
@e2135
Q#0000
oeyooe
8208137
200009
230203a
aega9n
aeeoan

200013
gege1r7
009277
200003
geaea2
900100
@eeaz7
900260
777700
000209
082177
023205
000113
008276
968314
008171
908306
008314
777641
200337
200167
0ee00a1
2002089
000040
2ee000
200000
000049
200149
777648
de4002
oesaAan

432370
3408630

>»>»p» > 0> > 0> 0>>p >

P b b 3B 3 I b 25 B R R0 b b B bR b b gb Jb Jb Jb b Jb b & 2 S

»

DIGIT
ISIGN
DNUMgGR
BEXP
SEXP
MODBF1=.
JUMP
MODBF2=.
JUMP?2
ADDR
XY=,
FUNAME
FUNCTR
FUNPTR
ARRAYN

/
/CONSTANTS
/

P13
P17
ca277
P3

P2
Ciea
c77
C260
M100O
C200
P177
GINC
CFRS
FLARGP
FILEXT
CFRSX
C306
C314
M137
P337
Ci=.,
FLTONE

FLTZER

P49
C148
M140
FOCAL9

VTV ID9S

[

SN

13
17
277
3

2
109
77
260
-100
200
177

WORDS+2

FRST
FLARG
,SIXgT
FLTZER
386
314
-137
337

peeeA1
200000
2003000
200000
a02000
4@

14¢
-14¢@
49002

2

. IFOEF
.ASCII
.ENDC
. IFUND
.ASCII

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

/DECIMAL EXPONENT

/TEMP FLOATING POINT
/FUNCTION NAME
/FUNCTION COUNTER
/FUNCTION POINTER
/ARRAY NAME

/DUMMY LINE ADORESS
/DATA ADDRESS

/FcL/
/FLGATING @ ADDRESS
/FLOATING 1.8
/FLOATING 8.0

PDP15S

/FOCAL15 V6A/<15>

PDP15
/FOCALY9 VEA/<15>
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00203
302084
a@e205
00206

08287
002190
80211
08212
#0213
20214
88215
90216
00217
00220
80221
288222
24223
00224

PAGE

DTVOD

VD OVV DDV DVDOD VIO D

8

345712
6332082
64200
930000

200032
208012
244045
200144
777634
2eenn4
2400200
oeanan
202043
@200@8
817777
Qegee7
620404
828376

> > > >

DO>> P> > > F>>»> 0> 0

CEX1
RND2
BUFST
C144
M144
TEN

P43
INDRCT
MASK?

c7
TABLE
OPTABL

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

-144
#00804
240000
neeo0n
43

20000
17777

7

JMP & I1TABLE
OPTABS

JEJECT

sFLOATING 19.0
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/
/SUBROUTIN

/
/1)YUSE AC
/

/
/2)USE 'CH
/

3IRETURN

4)USE AC

NN N NN NNSNNNNSNNNSENDN

E CONVENTIONS

OR 'CHAR' ON ENTRY
SORTY

PRINTC

AR' ONLY ON ENTRY
PACKC

SORTC

SPNOR

TESTN

TESTC

WITH 'CHAR' IN aAC
READC

GETC

PACKC

SPNOR

SORTC

PRINTC

TESTC

INPUT

ONLY OM ENTRY
DECON

LEJECT
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/NEW INSTRUCTIONS: _ .
LODEFIN PUSHJ,A

JMS XPUSHJ /RECURSIVE SUBROUTINE CALL
A
JENOM
.DEFIN POPaA
LACe PDLXR /RESTORE acC
.ENDM
- .DEFIN POPyY
JMP XPOPJ /SUBROUTINE RETURN
, LENDM
LDEFIN PUSHA
JMS XPUSHA /SAVE AC
JENDM
JDEFIN PUSHF,A
JMS PD2 /SAVE GROUP OF DaATA
A
.ENDM
.DEFIN POPF,A )
\JHS PD3 /RESTORE GROUP
A
LENDM
.DEFIN GETC
JMS UTRA /UNPACK A CHARACTER
.ENDM
.DEFIN PACKC
JMS PACBUF /PACK A CHARACTER
.ENDM
.DEFIN SORTJ,A,B
JMS SORTg /SORT AND BRANCH ON AC OR CHaAR
A=-1
B-A
.ENDM
LOEFIN SORTUX, A /SORT + BRANCH ON COMMAND
JMS XSORTX
A=-1
JENDM
.DEFIN SORTC,A
JMS XSORTC /SORT CHAR
A-1
JENDM
.DEFIN PRINTC
JMS XoUTL /PRINT AC OR CHAR
.ENDM .
.DEFIN READC
JMS X133 /READ KSR-33/35 INTO CHAR
JENDM
.DEFIN PRNTLN .
JMS XPRNT /PRINT CELINENO)
.ENOM -
.DEFIN GETLN
JMS XGETLN JUNPACK aND FORM A LINENUMBER
LJENDM
. LOEFIN FINDULN
i JMS XFIND ) /SEARCH FOR A GIVEN LINE
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.ENOM

LDEFIN ENDLN

JMS XENDLN . /INSERT LINE POINTERS
.ENDM )
.DEFIN RTL6

JMS XRTL6 . /ROTATE LEFT SIX
LENDM

.DEFIN SPNOR

JMS XSPNOR /IGNORE SPACES

.ENDM

LDEFIN TESTN -

JMS XTESTN /PERIOD: OTHER: NUMBER
LENDM

LOEFIN TSTLPR : )
JMS LPRTST /SKIP IF 5¢SORTCN¢= 11 (1.E, AN L-PaR)
JENDOM

LOEFIN TSTGRP .

JMS GRPTST /SKIP IF G(AC) = G(LINENO)
LENDM

.DEFIN TESTC

JMS XTESTC JTERM: NUMBER: FUNCTION: LETTER
LENDM

.DEFIN ERROR,A

.DEC

JMP ERR2-A /ERROR MSG

LENDM

.DEFIN GETSGN

LAC» .AB

.ENDM

.DEFIN RETURN

JMP EFUN3

LENDM

.IFDEF BF

.DEFIN ,RLxIT,A

CAL CA

20

.ENDM

.ENDC

.IFUND BF

LDEFIN ,RLXIT,A

DBR ’

JMP & A L

LENDM

LENDC

JEJECT
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90245
00246
00247
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ed2s51
008252
82253
20254
9255
20256
20257
00260
28261
80262
808263
@264
00265
80266
08267
88270
80271
80272
00273
08274
00275
80276
28277
89300
283021
20302
008383
09304
@9305
90386

- 98387

08310

PAGE
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777756
110600
621356
9417020
600776
07170@
601176
271724
170000
601176
230524
goenpe
6014027
061722
acaaen
601407
231715
150516
240700
60121@
231716
241116
250502
601219
052201
230500
682633
272211
240500
601234
151704
118631
200000
601785
212511
240000
6008512
220524
252216
goocon
682262
520008
604155
912313
oBpeae
6016083
243120
050000
601604
141102
228122
310000

> 3> D> >0 > 00> D> 0> >0>»>»N»>0>>>»V>>>» T>»>0>»>»0p»>»0>p»0D >»T> >

/

/FOCAL COMMAND TABLES

/
COMLST

=22
.S1XgT
JMP
.SIXBT
JMP

“LSIXBT

JMP
.SIXBT

JMP
LSIXBT

JHuP
LSIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIXBT

JMP
.SIX8T

JMP
LSIXBT

JMP
.SIXBT

JMP
.SIX8T

JMP
.SIXBT
JMP
SIXT

JMp
SIXBT

JMP
.S1XBT

/1Fe/
1F
/00e/
Do
/G0e/
G0TO
/G0T0@y/

G0TO0
/SETay

SET
/FORay

FOR
/COMMENT g,

COMMEN
/CONTINUE@/

COMMEN
/ERASE@/

ERASE
/MRITEa/

WRITE
/MODIFY®/,

MODIFY
/QUITe/

START
/RETURN@/

RETURX
748,
HSPX
/ ASK®/

- ASK

/TYPEay

TYPE
/LIBRARY®/
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08311 R 6084067 R JMP LIBRAR
89312 R 2831715 A .SIXBT /COMMONa/
03313 R 151716 A
98314 R 000004 A
90315 R 671513 R JMP COMMON
/
90316 R 777777 A aLLCML -1
#8317 R 011414 4 LSIXBT /ALL®/
20320 R 000380 A
00321 R 600755 R “JMp GEXIT
. /
‘#8322 R 777776 A ALLCM2 -2
98323 R 011414 4 .S1XgT /aLLe/s
08324 R 0000020 A .
90325 R 6082644 R JMp XSBEGN
20326 R 831715 A .SIXeT /COMMQON@/
88327 R 151716 A
93330 R Q@@AQe2 A
90331 R 680543 R JMP STARTQ
‘ /
28332 R 777773 A LIBCMD -5
6333 R 172524 A ,SIXBT /0UTers
90334 R 000008 A
#3335 R 604157 R JMp LBoUT
29336 R 111680 A .SIX8T /71Ne/
@2337 R 604105 R JMP LBIN
98342 R 031417 A LSIX8T /CLOSEa/
#@341 R 230500 A
98342 R 604177 R JMP LBCLOS
#0343 R 131114 A LSIXBT /KllLlay
08344 R 1400008 A
#8345 R 604205 R JMP LBKILL
98346 R 272211 A .SIX8T /RRITE@/
98347 R 240508 A
98350 R 604228 R JMP LBWRIT
/
/TABLES FOR FOCAL FUNCTIONS C(INTERNAL)
/
09351 R 777766 A FNTABF FNTABE=~,~-1/2\777777+1
89352 R 231116 , .SIXgT /SIN/
#0353 R 604340 R JMP FSIN
#8354 R 031723 A .SIXBT /7C0S/
90355 g 604334 R JMp FCOs
@356 R 012416 A .SIX8T /ATN/
#8357 R 684315 R JMP ARTN
90368 R 253728 A LSIXBT /EXPy
#9361 R 604272 R JMP FEXP
98362 R 1417087 A .SIXBT sLOG/
88363 R 6044321 R JMP FLOG
PB364 R 232124 A .SIXBT /5QTy,
90365 R 605363 R JMP XSQRT
008366 R 018223 A ,SIxXxeT /ABS/
@0367 R 602514 R JMP XABS
g8378 R 230716 A ,SIXBT /SGN/
" @@8371 R 602518 R JMP XSGN



FOCAL - PAGE 14
24372 R 112422 A .SIXRT 71TR/
#8373 R 622506 R JMP XINT
#0374 R 220116 A .SIXRT /RAN/
98375 R 623734 R JMP XRAN
000376 R FNTARE=.
/
/OPERATION TaglLES FOR FLOATING POINT [NTERPRETER
/
28376 R s52gm72 R OPTABS FGET» PT1
83377 R 120072 R FADD® PT1
AP408 R 220072 R FSUB#» PT1
PR4@1 R 428072 R FDIve pT1
2m402 R 320072 R FMUL » PTY
86403 R Q20072 R FPOWs PTy L o
/ _ .
22404 R gp5234 R ITABLE EXITF ’ /EXIT OR POWER
92405 R 805226 R FLAD /App
~ 90486 p 005222 g FLsu /SUBTRACT
00407 R 225337 R FLMY v /MULTIPLY
#8410 R g@s352 R FLOV /DIVIDE
20411 R p5214 R FLGT /GET FLOATING POINT
92412 R 005212 R FLPT /PUT gLOATING POINT
70413 R 805232 R NgRF /NQRMALIZE
/
/TABLE OF TERMINATORS (FOR EVAL AND GETVAR)
/
20414 R 999385 A C3g5 395 /JE - FOR INPUT NUMBERS
88415 R @00256 A PER 256 7. = FOR INPUT NUMBERS
] 980416 R TERMS=, -
0416 R 000240 A C240 240 /SPACE @
8417 R Q02253 A 253 7+ 1
809428 R €255=,
20420 R @00255 A SMIN 255 /- 2
© 26421 R 009257 A 257 71 3
180422 R 000252 A c252 252 /e 4
99423 R 208336 A 336 /* 5
BB424 R g@@258 A c258 258 A 6 L - PARENS
00425 R P0OB333 A . 333 - 4 7
20426 R @@@274 A 274 /< 10
08427 R @@8251 A ca51 251 /) 11 R - PARENS
92432 R 000335 A ‘ 335 71 12
P0431 R 000276 A 276 /> 13
#3432 R 000254 A C254 254 /e 14
@98433 R 008273 A €273 273 /3 15
92434 R 020215 A 215 /CR 16
80435 R 088275 A C27s 275 : /= 17
/
/CONTROL TABLE FOR ASK/TYPE OPERATIONS
/ . .
80436 R eols70 R ATLIST JMP TINTR
88437 R 601645 R JMP TQuoT
‘80448 R 601655 R JMP TCRLF
02441 Q[ 601661 R JMp TCRLF2
98442 R 603657 R JMP TDUMP
88443 R 601637 R Jup TASKS
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03444 R 601657 R JMP TASK4
2445 R 601203 R JMP PROCES
80446 R 601218 R JMP PC1
/
90447 R a@@245 A ALIST 245 /% - FLOATING FORMAT
00458 R 9000242 A c242 242 /" - LITERAL
72451 R 0AG241 A 241 /! = CR AND LF
#0452 R 200243 A 243 B /8 - CR ONLY
20453 R 000244 A 244 /S - SYMBOL DUMP
20454 R 30g24p A GLIST 24p /SPACE - END NAMES
90455 R 008254 A TLIST 254 /+ = END EXPRESSIONS
20456 g @@0273 A TLISTX 273 /3 - END COMMANDS
80457 R 008215 A 215 JC.R, - END STRINGS
/
/DISPATCH TABLES FOR IF AND COMMON STATEMENTS
: /
90468 R 601485 R ILIST JMP 1F1 /,
@m461 R 601283 R JMP PROCES H
0P462 R 6081218 R JMP pPC1 /CR
/
28463 R 01447 R FLIST2 JNP FLIMIT /,
98464 R 601507 R JMP FINFIN -1
i - ERROR 11 /CR
GEN» .DEC
0465 R 603462 R GENs JMP ERR2-11
/
28466 R 601433 R FLIST1 JMP FINCR /,
92467 R 681203 R JMP PROCES 73
90470 R 601218 R JMP pPC1 /CR
/
ge471 R eolsi2 R cLISTX JMP COMMON-1 /,
e#472 R 601283 R JMP PROCES H
90473 R 691218 R JMP PC1 /CR
/
/CONTROL TABLE FOR MODIFY OPERATION
/ .
89474 R §g@225 A LISTg 225 : /77U - KILL LINE
28475 R @8@375 A €375 375 /ALTMODE - NEXT OCCURANCE OF SEARCy CHAR.
90476 R 000287 A 207 /BELL - NEy SEARCH CHAR
98477 R 000212 A c212 212 - JL.F. - END LINE SAVING REST
93508 R 020377 A c377 377 /RUBOUT - DELETE LAST CHAR
peadsa1 R LIST3=.
900501 R CCR=,
88501 R @800215 A €215 215 /C.R. = END _INE DELETING REST
085062 R Q@ee0e A 280 /SEARCH CHAR
: /
82593 R B1744 R SRNLST JMP SBAR /U
90504 R 621731 R JMP SCHAR : /F.F.
88585 R 601724 R JMp SCONT /8ELL
99586 R 601726 R JMP SCONTX /L.F,
20587 R 602003 R JMP SCRUB /RUBOUT
98518 R 681762 R L1STGO JMP SRETN /CR
90511 R 601758 R JMP SFOUND /SEARCH CAAR
/

LJEJECT
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. IFDEF

/
/THIS CODE CONTROLS
/ N

/
BUFFER=,
MSTART

OF TWQ QR

LAC»
DAC

JMS
TAD®
cLL!RAR
. IFDEF
CLL!RAR
JENDC

. DAC
sOETERMINE IF gG OR

/7.5COMe26 = § IF FG,

FGRY

MULT!

THE MULT].USER PROCESSING
FOUR CONCURENT fFOCaL USERS,

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

ENDT /AMT FOR EaCH
FG IN gF ENVIRONMENT
z 1 IF BG

LACe (.SCOM+26

SNA
JMP FGRY
LAC BG1

. IFDEF USR4

DAC SCANG
JMP FGRY
LENDC
DAC WAIT3
Lac

DAC

DAC

DAC

DAC

TAD

DAC

DAC

DAC

OAC

LAW ‘
TAD

TAD

DAC

TAD

DAC

DAC

DAC

DAC

DAC

TAD

DAC

DAC

- DAC

DAC
LAW
TAD
TAD
DAC

/SET PROCESSING LOOP TO BYPaASS IDLEC

Ty /760 INITIALIZE REGS
BUF1

FILAL

FiLB1

FILC1

(3

ENDT1

ENDT1+1

ENDT1+3

ENDT1+4 -
-1

T1

ENDT

80T1

ENDT2 o g
ENDT2+1

ENDT2+3

ENDT2+4

-1

T1

ENDT

- B80T2
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CTLP1
CTLP2

CTLP3
CTLP4

cP1

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
LINIT
. IFDEF
JINIT
INIT
.ENDC
JWRITE
RRITE
. IFDEF
LNRITE
JHRITE
.ENDC
JMP

]

%]

. [FOEF
@

a
.ENOC

e
ISZ CTLP1.

USR4

C1

T1

BUF 3
FILAJZ
FILB3
FILC3
(3
ENDT3
ENDT3+1
ENDT3+3
ENDT3+4
-1

T1

ENDT
BOT3

C1

T1

BUF 4
FILA4
FILB4
FILCA
3
ENDTS4
ENDT4+1
ENDT4+3
ENDT4+4
-1

TL

ENDT
BOT4

T701.,1,CP1+4000200
T702,1,CP2+400000
USR4

TT03,1,CP3+400000
TTOQ:].»CP4’4’GQEG

T701,2,FO0CALY, 49
TT02,2,F0CALY, 480
USR4

T703,2,F0CALY,48
T704,2,F0CALY, 40

WAITH

USR4

LRLXIT CPy,
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CP3

CP4

/MAIN PROCESSING

WAIT:
WAITBY

WAIT?2
WAITB2

WAIT3

WAIT3
WAITB3

WAIT4
WAITB4

SCANQ

/SCANG WILL CONT,

BG1
/

/RUN INITIALIZATION

RUN

1S2 CcTLP2
JRLXIT cP2
LIFDEF USR4
]
1S2 CTLP3
LRLXIT CP3
e
1SZ CTLP4
JRLXIT cP4
LJENDC
JEJECT
LOOP
JHAITR TTI1,WAIT2
JWAITR TT11,WAIT2
LAC (AREA1-1
JMS RUN
HWATTR TTI2,WAIT3
NALITR TTI2,WAIT3
LAC (AREA2-1
JMS RUN
. IFUND USR4
NOP oWILL BE JUMP WaAITq IN 2 USER CASE
.ENDC
, IFDEF USR4
JHALTR TTI3,WAITS
JHWALTR TTIZ. WAIT4
LAC (AREA3-1
JMS RUN i
JWAITR TT14,SCANQ
JWAITR 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+10080 /.1DLEC ROUTINE WILL BYPASS THIS QN
17 /TIMER OVERFLOW
CAL+108202
14
IDLE+770@20
]
JMP WAITL /G0 SEE i¥ ANYTHING DONE NOW
LEJECT
a
DAC NEWUSR /CHECK FOR SAME USER
SAD CURUSR o /?
JMP RESTAX /YES - MO SWAP
LAC (MVSZE R /SET TO SAVE INLINE
DAC® (1¢ /TEMPORARIES
LAC

(BWAIT
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RESTAX

/1/0 BuUSY
1o8UsY

NDACe . (17

LAC MVSZE

DAC RUNCT

LAC» 16 /SAVE REGS LOOP
DAC RUNTP

LAC» RUNTP

DAC» 17

1S2 RUNCT

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

LAC NEWUSR

DACe (17

DAC CURUSR .

LAC (SWPBGN

DAC RUNTP

LAC SWPSZE

OAC RUNCT i

LACe RUNTP /NOW DO SHaAP
DAC» 16 o

LACe 17

DACe RUNTP

182 RUNTP

1S2 RUNCT e

JMP =6

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

DACe® (17

LAC MVSZE

DAC RUNCT

LACe 16 /RESTOR REGS LOOP
DAC RUNTP h

LACs 17

NDACe RUNTP

152 RUNCT

JMP .=5

CAL T

14 .

TIME+700000 B

-12 )

DZM DELAY

LAC® CTLP

SZA

JMP RECOVR

JMP# RESTAR /60 START UP USER
OR QUT OF TIME RETURNS HERE

Q

LAC -1 /GET RETURN PC
DAC RESTAR

. IFDEF B8F

CAL+103079 /CLEAR OUT CALL FOR TIME
14 .

TIME+7008000
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LENOC
JMP» RUN

/

RUNTP 2
RUNCT @
DELAY e

41"5 a /SET DELAY ON OVERFLOW
1S2 DELAY
LRLXIT TIME
/
1DLE ) /FORCE RETURN TO FGD
LRLXIT IDLE
/
JEJECT

7
/COMMUNICATION BLOCK

7 A
CURUSR SWPBGN-1 /CURRENT USER aAREA-1
NEWUSR 2 /NEW USER AREa-1

/
/SPECIAL POINTERS FOR SAVE/RESTORE
/
MVSZE .+1-MVEND
FLACL14 XX /A
FLAC1S XX /.AB
FLAC16 XX /.AC
FRST
LIST3+1
10 -
11 :
12
13
14
IMBFO1
IMBF@2
INBFO1
oTefo1
FLINTP
X133
XQUTL
INPUT
DECON
DECONV
IMAGER
IMAGEW
RCALG1
RCALO®3
WCAL21
WCALD3
WCALA4
LBINGL
LBIN1A
LBING2
LBINDJ
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LBOUT1
LBOUT2
LBOUT3
LBOUT4
FILE®L
FILEe2
. FILE@3
MVEND=,

y .
/SAVE AREAS aAND QUFFERS FOR EACH JOB
/ .
AREAL XSBEGN . /RESTART .1 REG
CTLP1
WAlTRL
/FLAC -3 REGS

/FRST
ZL1ST31
/AUTOXR -5 REGS

VWDV

InB1 /BUFFER MEADER POINTERS -4 REGS

1MB1

INB1

0TR1

/SUBROUTINE ENTRY POINTS - 1p3(g) REGS

VS8 S

2
2008+7T11 /CAL SAVES -14(8) REGS
300@+7711 .
2080+7701
3802+T701
2000+TT01

FILAL
FILB1
FILC1
BOT1 -XX /FREE CORE POINTERS - ¢ REGS
BUF1 XX
-ENDT1 XX

/FILE POINTERS - 3 REGS

DI NORNRNINNVES
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XX
XX
XX .
CMR1 /COMBUF =COMEIN
CMRl+77 o /COMBOT=COMOUT
IMp1+2 /IMBUFP=IMBgUFF+2
INRL1+2 /INBUFP=INBUF +2
0TR1+2 /0TBUFP=0UTBUF +2
) ZAXOUT (TEXTP)
a /XCTX
2 /GTEM
] /MODBUF
215 /ENDCR
] /GETVCT
o : /SAVEQT
-1 /PUTCNY
2 i /TEMPK
e , /INSUB
TT11 /TTIN
TT01 ‘ /TTOUT
BKI1 /8BLKIN
BKO1 /8LKOUT
@ ' /L1BRSW
[/ 7EXL
@ /AC1H
@ /AC1L
2 /OVER1
) /OVER2
10 JFISH
) /GETP
) /GETCX
)] /GET1X
] /GET2
@ /GET3
0TB1+2 /PUTP
) /PUTC

- ) /PUTS
8 /SORTCN
0 /LASTOP
2 /ATSH (EFOP)
-2@ /CNTR
4 /DECP
2 /ADD
) /XCTIN
1 /NAGSH
215 /CHAR
2 /L INENO
FRST+1 /pPC
@ /THISLN
e /THISOP
e JLASTLN
1 /DEBGSW
1 /0MPSH
e /PACKST
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O VIIVIS9Q

AREA1S=.-AREAL

IMB1
INB1

0781

CMB1

/
AREA2

2003; @;
.BLOCK
JASCII
1049
.BLOCK
LASCII
.BLOCK
215

XSBEGN
cTLP2
WAITB2

VRIS

2008+TT12
3008+7712
2098+TT02
3860+7T702
2008+TT02

SSass

/PT1

/71

/72

/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
FILB2
FILC2
gOT2
RUF2

ENDT2

X XS NS D

IV VOSSRV

TR2+2

2@

- a8s

/FILE POINTERS - 3 REGS

/FREE CORE POINTERS - ¢ REGS

/COMBUF=COMEIN
/COMBOT=CcOMOUT
/INQUFP=IMBUFF+2
#INBUFP=INBUF+2
#0TBUFP=0UTBUF +2
ZAXOUT(TEXTP)
£XCTX

FGTEM

/MBDBUF

ZENDCR

/GETVCT
/SAVEQT
/PUTCNT

/TEMPK

/INSUB

#TTIN

/TT0UT

/BLKIN

/BLKOUT
/LIBRSW

/7EX1

ZAC1H

/AC1L

/0VER1

/OVER2

/FISW

/GETP

/GETCX

/GET1X

/GET?2

/GET3

/PUTP

/PUTC

/PUTE

/SBRTCN
/JLASTOP

/ATSW (EFOP)
/JCNTR

/DECP

/7ADD

/XCTIN

/NAGSH
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215 /CHAR
) /LINENC
FRST+1 /PC
[] /THISLN
@ /THISOP
@ JLASTLN
1 /DEBGSH
1 /DMPSHW
a /PACKST
[*] /PTY
] /T1
a /72
K] /SACH
'] /FLARG - 3 REGS
p
@
] /FLARG2 - 3 REGS
']
[}
AREA2S=.-AREA2
IMB2 2003; A; -1
INB2 .BLOCK 60
.ASCI1I <15>
0782 1000
.BLOCK 57
.ASCII <15>
cMB2 .BLOCK 109
215
/
. IFDEF USR4
AREA3 XSBEGN /RESTART - 1 REG
CTLP3
WAITB3
2 /FLAC - 3 REGS
e
2
@ /ERST
] /LIST3+1
2 /AUTQXR - 5 REGS
@
a
2
"]
{MB3 /BUFFER HEADER POyNTERS - 4 REG
IMB3
INB3
0TB3

sSUBROUTINE ENTRY POINTS - 10(8) REG
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FILAZ
FILB3
FILC3
BOT3
BUF3
ENDT3

2000+TTI13
3008+TT]3
2000+TT03
3020+T703
200@+TT03

DO OIVNSSS 8D

XX

cMB3
CMB3I+77
IMR3+2
INB3+2
o0TB3+2

TB3+2

/CAL SAVES - 14(8) REGS

/FILE POINTERS - 3 REGS

/FREE CORE POINTERS - ¢ REGS

/COMBUF zCOME IN
/cOMB0T«COMOUT
/IMBUFP=IMBUFF+2
/7 INBUFPzINBUF +2
/0TBUFP=0UTBUF+2
ZAXOUT(TEXTP)
/XCTX

/GTEM

/M0DBUF

ZENDCR

/GETVCT

/SAVEQOT

/PUTCNT

/TEMPK

/INSUB

/TTIN

“LyTTOUT

/BLKIN

" /BLKOUT
© /LIBRSW

7EX1
/AC1H
ZAC1L

ZOVER]

/0VER2

- #FISH

/GETP
/GETCX

- #GET1X

/GET2
/GET3

/PUTP
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] /PUTC
] /PUT6
"] /SORTCN
] /LASTOP
] /ATSH(EFOP)
-20 /CNTR
4 /DECP
(] /ADD
] /XCTIN
1 /NAGSW
215 /CHAR
] /LINEND .
FRST+1 /PC -
2 /THISLN
"] /THISOP
@ /LASTLN
1 /DEBGSW
i > /0MPSH
') /PACKST
2 /PT1
] /71
@ /72
-] /SACH
e /FLARG - 3 REGS
("]
@
[} /FLARG2 - 3 REGS
-]
"]
AREA3S=.-AREA3
IMB3 2003; A; 8; -1
INB3 .BLOCK 60
.ASCII 15>
0T83 1000
.BLOCK 57
.ASCI1I <15> .
CMB3 .BLOCK = 100 3
) 215 :
/ .
AREA4 XSBEGN /RESTART - 1 REG
cTLP4
WalTg4
-] /Ftac - 3 REGS
]
[}
] /ERST
[} 7L1ST3+1
8 /AUTOXR - 5 REGS
] .
[}
e
2
IMB4 /BUFFER HEADER POJNTERS - 4 REG
IMB4 ' .

" INB4
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OTR4
(] +SUBROUTINE ENTRY POINTS - 1@ (8) REG
A ‘
]
[
N
]
)
[}
2000+TT 4 /CA SAVES - 14(8) REGS
300@+TT14
. 2000+TT04
3060+7704
2002+TT04
[}
'}
]
[
a ~
]
e
']
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
IMB4+2 /IMgUFP=1MgUFF+2
INB4+2 /INBUFP=INBUF +2
0TB4+2 /0TBUFPz0UTBUF +2
e /AXQUT(TEXPT)
2 /XCTX
- . [ ) /GTEM
: [} /MODBUF
215 ' /ENDCR
4 /GETVCT
[ /SAVEOT
- -1 /PUTCNT
Y. /TEMPK
] /1NSUB
TT14 /TTIN
TT04 /TT0UT
BK14 /BLKIN
BKO4 ’ /BKOUT
] sLIBRSW
2 /7EX1
[} ) . /AC1H
'] ) ‘ /AC1L
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TR4+2

DIV O0ODIININIVWLAO®R

'
N
=

[
n

RST+1

OO IS IO LRI NIV ORS

AREA4S=.-AREA4

IMB4
INB4

0TB4

CMB4

/

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

.ENDBC
LENDC
LEJECT

/0VER1
/OVER2
/F 1SN
/GETP
/GETCX
/GET1X
/GET2
/GET3
/PuUTP
/PUTC
/PUTe
/SORTCN
JLASTOP
/ATSW(EFOP)
/CNTR
/DECP
/ADD
/XCTIN
/NAGSW
JCHAR
/LINENO
/PC
/THISLN
/THISOP
/LASTLN
/0EBGSW
/DMPSHW
/PACKST
/P71
/71

712
/7SACH
/FLARG - 3 REGS

- IFLARG2 - 3 REGS

g; -1
69
<15>

57
<15>
1e@
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20512
00513
80514
20515
90516
0908517
20520
20521
00522
288523
080524
20525
80526
008527
80539
29531
80532
20533
00534
28535
20536
90537
00540
20541
90542
20543
20544
#8545
808546
00547
99558
20551
20552
20553
82554
80555
88556
aess7
80560
28561
20562
00563
80564
20565
88566
20567
28578
28571

80572
08573

892574
89575

80576

PAGE

DD DV DVDVDVDXVDD DV IVVVOVDDDDIIDDIVDDVDVIVDIDVLDVDIVDVIDOVDODDDILITD DI

T

x 0.

30

200005
549003
608543
201146
750209
20815¢
84073
200005
340614
340073
B65540
209004
840005
340614
065541
2008273
183752
365540
5490083
600541
228015
060216
600531
225541
600545
2000304
040005
040003
243006
443067
141146
200010
865542
440070
148502
203327
5085543
540826
741000
698575
203412
585543
540027
608571
200422
103273
680575
288422

183362
280475

183362
200087

0865544

DV D VV DDV D>V VDD VIVODDDDVDVDDOU > DDVIVODDVDVIDIVODVDIVL >0 DD

T

o 0D

GEN&

GENs

START

STARTL

STARTC
STARTQ
STARTB

STARTZ

IBARX

IBAR

FRSTCV
LASTCV
STARTQ
MOVCOM

cie0
T
FRSTCV
M1

T
(X15
BUFR
FRSTCV

DEBGSW
MOVCOM
ComBOT
(PDLXR
DMPSHW
LIST34q
RCALB1
(777
TTIN

XQUTL
€375

X0UTL
COMBUF
CAXIN

/ANY COMMON?
/NO - GO RESET POINTERS

/SETUP NEW COMMON START

/ANY MORE COMMON?
/NO
/YgS =~ MOVE RgG

/SET NEW LAST ADDR

/AND VARIABLE POINTERS
/DISABLE TRACE FOR INPUT

/PROTECT COMMAND BUFFER

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

/DBN'T PRINT =

/MAKE SURE TTY oUT

/1F NOT TTY OUT USE IMAGE MODE

/ANNOUNCE PRESENCE

ZINITIALIZE CONHAND_BUFFER,
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88577
80500
00601
60602
" 80602
80603
R06B4

20625
00606

88607
80607
00610
09611
02612
00613
80614
883615

20616
80617
886280

80621

80622

88623
20624
80625
08626
pR627

00430
Bﬂggl
88632
89633
80634
. 80635
00636
80637

2840
80640
80641
808642

08643
80644
80645
08646
. ~.-09647

PAGE

T 0 DVTV DIV

VDV DD DODVVOD DVDDVDOD DV © D VOV DD DVDVDVDD VD

OV

31

148057
2008162
240063

123322
548501
600607

123562
620602

183562
440063
2000907
340167
0400214
777777
240015

192752
2re0ae
265542

102233
12242

6083474
7410090

- 6006480

1406267
140262

lpllge
201204
228063
741200
688547
8400863
349147
688612

180664
200060
75081080

603473
121146
200004
865544
1488657

VD DV

o D VD D> DVDODV D p el ]

DV DD» VDDD DV O>»> D o

» 20 0

D0V D

GEN«

GENs

GEN®

GEN®

GEN=
GEN®

GEN*
GEN®

GEN+
GEN=

GEN®

GENe
GEN+

IGNOR

17777

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
JHP
SKP
JMP
DzM
DEM
PUSHJ
UMS

LAC'
SNA
JMP
DAC
TAD
JMP

GETLN
JMS
LAC
SMA!CLA
ERROR
.DEC
JMP
JMS
LAC
DAC»
DEM

XCTIN
CFRSX
PC

X133
C215
IRETN

PACBUF
iGNOR

PACBUF
PC
COMBUF
c1
AXOUT
-1
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
CAXIN
XCTIN

/READ COMMAND STRING
/SAYE STRING CHARACTER,

/ PacK C.R,

/INITIAL2E hTEXTP'
/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
/PROCESS OTHER OMMANGS

/READ THIS LINE NUMBER

/TEST FOR SINGLE LINE

/OFFSET CODMMON
/SET POINTERS
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90650
08651
808652

80653

88654
20655
88656
08657

80660
280661

09662
20663

PAGE

o D VDO

DO VDO

D0

32

200062
960010
751700

102752

183562
540501
741000
600653

101100
002559

1g3gs51
600512

D» DD BV > > D1

o

GENa

GENg

GEN®
GEN®

GEN®

LAC
DAC*

SKPicLA
G

ETC
JMS
PaCKC
JMS
SAD
SKP
JMP
PUSHJ
JMS

ENDLN
JMS
JMP
JEJECT

LINENO
AXIN

uTRA

PACBUF
C215

-4
DELETE
XPUSHJ
DELETE

XENDLN
START

/SAVE LINE »
/7 (X-MEM)

/READ 1ST AFTER _yNENGC TERM[NATOR.
/SAVE SPACE AND OTHERS - RESTORE DATa FIELD

JTEST FOR END
/REMOVE OLD LINE, IF ANY,

/INSERT NEW LINE
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/TEXT LINE BUFFER FORMATs
/#1 : POINTER OR ZERO IN LAST
/#2 : LINENO .

/%3 - #N+1 ¢ TEXT

/#N : C.R.
88664 R @0@00@ A XGETLN @ /DEVELOP 1,D. - =GETLN=»
SPNOR /1GNORE LEADING ZEROS AND SPACES,
88665 R 182233 R GEN® JMS XSPNOR
TESTN
80666 R 102242 R GENs ~JMS XTESTN
80667 R 74329 A NOP
00679 R 680736 R JMP TESTA :
90671 R 1400825 R pZM INSUB /CALL 'GETC' FROM '[NPUT' FROM 'DECON'
20672 R 165522 E DZMe  aB '
#0673 R 165523 £ DZMe  aC
99674 R 140837 R DZM OVER2
08675 R 184550 R JMs DECON
80676 R 200037 R LAC OVER?2
RTLG
82677 R 128774 R GEN» JMS XRTL6
90788 R 740010 A RAL
96701 R 040062 R DAC LINENO
20762 R 590155 R AND P177 /GROUP T0OO LARGE
90703 R 750200 A SZA'CLA
ERROR 3 /YES
GEN® .DEC
27784 R 603472 R GEN® JMP ERR2-3
8705 R 225523 € LAC* ,AC
90786 R 740200 A SZA
ERROR 3 /GROUP Tpo0 LARGE
GEN» .DEC
#0787 R 603472 R GENs JMP ERR2~3
TESTN JTEST3
80710 R 102242 R GEN, JMS XTESTN
GETC /READ STEP NUMBER,
@0711 R 192752 R GENe JMS UTRA
/0THER ’
TESTN /TEST4
88712 R 1§22,2 R GEN® JMS XTESTN
) £RROR 5 /pOUglLE PERIOPS
GEN® .DEC
#8713 R 03470 R GENs N ERR2-5
00714 R 608755 R ' Jmp GEXIT /0THER
88715 R 7440080 A cLL /NUMBER %12 -
89716 R 742010 A ‘RTL
T @8717 R 340051 R TAD SORTCN
867280 R 740018 A RAL
98721 R 340062 R TAD LINENGC
86722 R 042062 R DAC LINENOC
GETC /GET FINAL DIGIT
80723 R 182752 R GENa JMS UTRA
, TESTN /TESTS
98724 R 102242 R GENe JMS XTESTN
. . ERROR 5 /MULTIPLE PERIODS

. GENs .DEC
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88725
28724
88727

T 88738

28731

20732
08733
20734

22735
80736
08737
0@7a0
20741

83742
P2743
08744
08745
Q8746
90747
20758
#8751

88752
80753

00754
@a75%
88756
88757
#8760
28761
20762
82763

- 80764

08765
88766
82767

“pa77e

28771
88772
08773
82774
80775

PAGE 34

VD VD

P

VD

DV VDV D

DOV DVDVDDVT D

D 0

VOVDVVDDVDIODD DO

DDV DD

623470
628755
342262
248262

142752

102242
741000
628755

623467
2008261
548450
604224
140@62

1231321
222453
608755
777767
102110
220001
7412080
680755

122240
800315

603446
200062
520155
754200
740082
342062
501347
751209
340147
740020
048660
620664

220208
744902
742018
742010
742010
62877¢

P VOV

> 0

s B o] V> VD0D>DTV O 00 VOO

V2O>»> V> DOD>>»20 D0

D> > > >p

GEN®

GENa

GEN®*

GEN=
GEN®

GENa
GEN®

GEN®=
GEN»

GEN®
GEN®

TEST,

GEXIT

JMP
JMP
TaD
DAC
GETC
JMS
TESTN
JMS
SKP
JMP
ERROR
.0EC
JMP
LAC
SAD
JmpP
DEM
SORTC
JMS

JMP
LAW
JMS
LAC»
SNA
JMP
SORTUX
JMS

ERROR
.DEC
JMP
LAc
AND

ERR2-~-5
GEXIT /0THER
LINENO
LINENO
/TEST FOR CORRECT TERMINATOR
UTRA
sTESTs - 1,E, NOT A NUMBgR 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 NUMgER.
P177 ‘

SsZA!CLAICLL

CML

TAD

AND
SNAICLA
TAD

RAR

OAC
JMP &

LINENC

P7600

P2

NAGSW
XGETLN

/RANGE OF ACCEPTIBLE LINE NUMBERS = 1.1 TO 99.9¢9

/NAGSW:

/GROUP=g2p000
/LINE=400000
/ALL=gpgo01

XRTL6

)
CLL -
RTL
RTL
RTL
JMP s
.EJECT

JROTATE AC LEFT SIX - "RTL6"

XRTL6
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s/RECURSIVE COPERATE, EXECUTE, OR call -

28776 R . 0o GETLN ZEXECUTE ONE LINE, A GROUP,OR ALL
80776 R 108664 R GEN® JMS XGETLN
88777 R 200063 R LAC PC /SAVE ADORESS

PUSHA /0F CURRENT L INE
21408 R 1091855 R GENe NL I XPUSHA

: PUSHF TEXTP /SAVE REST OF THIS LINE

21881 R 1A1113 R GENe JMS PD2
21902 R 008014 R GENe® TEXTP
21803 R DGRP PUSHF NAGSH /SAVE NAGSW: cHAR: ANp LINENO.
81803 R 101113 R GENe JMS pD2
21904 R 00060 R GENs ) - NAGSW
21205 R 2apg60 R LAC NAGSW /CHECK DATA FROM GETLN,
21006 R 751100 A SPA!CLA /SKIP IF GROUP OR aLL
elga7 R 4oln34 R JMP ONE /p0 ONE LINE

FINDLN Z/INIT FOR GROUP ANp SgT THISLN
21818 R 102675 R GENe JMS XFIND
91611 R 601847 R JMP TGRP2
21212 R DGRP1 PUSHJ PROCES-2 /EXECUTE OBJECT LINE AND SET Pc.
61912 R 191199 R GEN+ JMS XPUSHY
91013 R 001281 R GEN* PROCES-2

POPF NAGSW /RESTORE THE DATA
21014 R 101132 R GENs JMS PD3
210615 R Q@0M6A R GENe NAGSW
21816 R 2290963 R LAC® PC /CHECK FOR END OF TEXT (X-MEM)
91817 R 7412080 A SNA
21020 R 601042 R JMP DCONT /aLL DONE
21821 R 340167 R TAD C1
81022 R @4p072 R DAC PT1 /SAyYE POINTER 10 LINENO
21023 R 200068 R LAC NAGSW /CHECK FOR GROUP
01824 R 750300 A SMA!SZAICLA
91025 R 604033 R JMP Y] /D0 ALL
81p2¢ R 3g4pp72 R TAD® PTL /TEST GROUP (X-MEM)

TSTGRP
01827 R 101343 R GENs JMS GRPTST
21838 R 601042 R JMP DCONT /N8BT IN GROUP
1831 R 229072 R LAC* PT1 /READ NEXT LINE NO, (X-MEM)
91032 R 0408062 R DAC LINENO
21933 R 601083 R JMP pGRP /CONTINUE THE SUgROUTINE

- 17017

#1934 R ONE FINDLN /FIND THE LINE
P1034 R 102675 R GEN= JMS XFINp

ERROR 7

GENs .DEC
81035 R 603466 R GEp= JMp ERR2-7
) PUSHJ PROCES JEXECVUTE IT
810636 R 181100 R GEN®* JMS XPUSHJ
21837 R @@1203 R GENe PROCES
221037 R LPROCS=,-1

POPF NAGSHW /RESTORE CHAR
91048 R 101132 R GEN= JMS PD3
01641 R @AGMA60 R GEN=» NAGSW
91042 R DCONT POPF TEXTP /RESTORE TEXT POINTERS
981942 R 101132 R GEN+ JMS PD3
21043 R 000014 R GEN® TEXTP
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POPA /RESTORE ADDRESS OF CURRENT LINE.
P1944 R 220013 A GEN= LAC® PDLXR
21045 R 040063 R DAC PC
21946 R 601204 R IMP PROC /CONTINUE PROCESSING THIS _INE.

1171777

glp47 R 2q0pnb4 R TGRP2 LAC THISLN /TEST FOR GOOD GROUP- NUMBER,
1958 R 065545 R pAC*® (XRT
01851 g 228911 A LAC» XRT

TSTGRP
81052 R 101343 R GENs JMS GRPTST

ERROR * 8

GENe .DEC

21053 R 603465 R GENe JMP ERR2-8
91854 R 621012 R JMP OGRP1

LEJECT
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210855
01056
21057
21068
81061
01062
21063
21864
21065
21066
21867
21870
21071
21072
01073
81074
#1875

81876
01877
21100
21101
21102
01103
81124
21125
21186
e11@7
81110
81111
21112
21113
gllls
91115
81116
21117
21120
21121
21122
21123
81124
© 8115
81126
81127
21130
01131
91132
81133
21134
21135
91136
81137
81140

PAGE

D DVDVDVODDVODNVDDVDIDVUVLDDD

mnnmwnmnnxmnnxzzxnznmnnmnmrnnmnmmzm

37

enooen
o4pn74
750001
1@1067
200274
860013
750001
121067
200074
621055
(LI 114
365542
865542
1083752
744000
340Q026
751400

603464
621067
aeoaen
2211890
040074
750081
181267
341100
340167
860013
750001
101067
620@74
200200
7°¢00!
361113
065545
441113
777775
240074
101267
220711
360013
440074
601123
201120
101067
621113
ononae
758001
361132
441132
865545
201128
040074

>T>» VDV TV>VD0D V> > T D> V>

mxmxm»»mzzmx»»wz»mnx>>x»>>xzm>nx»mx

GEN®
GEN®

sPUSHDOWN LIST CONTROLS

XPUSHA

PCHK

XPUSHJY

PD2

MFLT

PD3

@

OAC
cLaiCMa
JMS

LAC
DAC»
CLA!CMA
JMS

LAC
JMP#

[}

TAD
DAC®
JMS

cLL

TAD
SZL!CLA
ERROR
.0EC
JMP
JMP »

]

LAC»
0AC
CLA!CMA
JMS

TAD

TAD
DAC»
CLAICMA
JMS
JMP 5

[}
CLAICMA
Tap®
DAC»
1gZ
LAW
DAC
JMS
LACs
DAC#®
IS2
JMP
LAC
JMS
JMP e
[
CLAICMA
TAD®
1S2
DACs
LAC
DAC

T2

PCHK
T2
PDLXR

PCHK
T2
XPUSHA

(PDLXR
(PDLXR
TWOS

LASTV
9

ERR2-9
PCHK

XPUSHJ
T2

PCHK
XPUSHJ
C1
PDLXR

PCHK
T2

Pp2
(XRT
PD2
-WORDS
T2
PCHK
XRT
PDLXR
T2
~3
MFLT
PCHK
PD2-

PD3
PD3
(XRT
MFLT
T2

/PUSHDOWN THE AC =~ "PUSHA™
/BACKUP POINTER

/AND THEN

/CHECK CORE USAGE

/0K
sPUSH DOWN LIST POINTER
/BACKUP AGAIN

7INC IN AC

/STORAGE FILLED BY PUSH-DOWN LIST

/RECURSIVE SUBRQUTINE CAL{ - "PUSHJ"

/SAVE SUBR, ADDR.

JSAVE RETURN

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

/F1x RETyRN , -
,COMPUTE PUSH. POINTER

7 (X=MEM)

/RESET POINTER

; RESTORE A FLOATING POINT NUMBER - “POPF"
/GET VAR, ADDR,
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91141
01142
81143
81144
81145

alld,
81147
0115¢
21151
81152
21153
21154
01155
81156
81157
21160
01161

gl1g2
91163
81164
21165
21166
81167
2117¢@
#1171
01172
01173
81174
01175

PA

(1]

'V OOV

VIV DDV VDV DV DO

VDV VTVVDVOVDVLOD VO

38

220713
260011
440074
621141
621132

eoeae
200005
540093
621146
0408017
200703
040074
340150
040073
103752
365542
741100

533433
860073
2000674
5400817
621146
340614
040074
2008073
349614
g4@@73
601163

DD D>

> D00V DDDIDV DO >

VD VDVVODVVVODODDO

GEN®
GEN®

111717
MOVCOM

MOVUPX

LAC»
DAC*
1S2
JMP
JMP®

LAC
SAD
JMP
DAC
LAC
DAC
TAD
DAC
JMS
TAD»
SPA
FRROR
.DEC
JMP
LAC*
OAC»
LAC
SAD
JMP »
TAD
DAC
LAC
TAD
DAC
JMP

LEJECT

FRSTcV
LASTCV
MOyCOM
MODBUF
LASTCV
T2
Ci100
T
TWOS
(PDLXR

16
ERR2-14
T2

T1
T2
MODBUF
MOVCOM
My
T2
T1
M1
T1
MOVUPX

/MOVE

JEXIT

/MOVE COMMON AREA
/ANY COMMON?

/NO

JCURRENT END

/NEN END

/OVERFLOW

/MOVE gLOCK
/1s 11 AT END?

/YES - EXIT
/NO - BACKUP POINTERS
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01176
a117¢

el177

01200
21201
81202
81203
21223

81204
812085
91206
01207
21210
81219

f1211
61212
01213
81214
91215
21216
01217
21229
91221

21222
21223
21224

01225
81226
81227
81230
81231
#1232

21233

PAGE

DXV DV

39

100664
102675
603466
200264
040063

102752

- 001204

VVDVDODDD

VVDVO VTV IVDO

Pl I ]

el el

280433
040456
200061
540501

602265

101321
208453
601203
200032
740010
200061
548164
601223
7414900

603436
777767
1021180

101321
230453
741000
603463

102040

000224

603463

DV

o

> 0D0VD >0 VVD

o>

» 2020

GEN®
GEN®

GEN®
GEn#

GENa

GEN®

GEN=
GEN®

GEN»
GEN#

GENs
GEN®

GEN+
GENes

GEN®
GEN#

GENs
GEN#»

/PRIMARY CONTROL AND TRANSFER

GOTO

PROCES

PROC=,

Pc1

.EJECT

GETLN

JMS XGETLN

FINDLN

JMS XFIND

ERROR 7

.DEC

JMp ERR2-7

LAC THISLN

DAC PC

GETC

JMS UTRA

JIFDEF MULTI

LAC DELAY

SZA

JMS [0RUSY

LENDC

LAC €273

DAC TLISTX

LAC CHAR

SAD c21s5

POPJ

JMP XPOPy

SORTC GLIST

JMS XSORTC
GLIST-1

JMP PROCES

LAC L. 1BRSW

RAL

LAC CHAR

SAD C314

JMP .+3

SZL

° ERROR 31

.DEC

JMP ERR2-31

LAW -11

JMS FETVAR

SORTC GLIST

JMS XSORTC
GLIST-1

SKP

ERROR 18

.DEC

JMP ERR2-10

SORT UX COMLST

JMS XSORTX
COMLST-1

ERROR 10

.DEC

JMP ERR2-18

/READ THE LINE NUMBER REQUESTED
/LOCATE 1T AND RESET TEXTP

/NOT THERE

/SET PC

sTEST FOR END OF LINE

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

/EX1T "PROCESS"

/IGNORE nSPACE®,™,", AND ®3*»,

/GET COMMAND (3 WORDS)

/GO DO COMMAND

/1LLEGAL COMMAND
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n1234
91234
81235

01236
81237
81240
01241
01242
81243

B1244
81245

21246
91247

21250
91551
81252
91253
81254
21255
81256
91257
01260
81261
81262
01263

01264
91265
81266
21267
81270

91271
21272

81273
21274
81275
81276
81277

61300

PAGE

0 V2D

el ] oD DDV VDVD

DDD DD DIV NDOD

k] D OVDV! 00 DB VL VO

o

40

20121

100664
440267

122675
601271
200062
758200
621246
200501

103362
741009

103265
102752

183362
542501
7410080
681247
220064
741200
601276
348167
g42272
200060
7508180
360072

101343
661273
222072
940062
601236

2p0264
601255

200060
758300
601266
200591

123362

682265
ee13e0

» 0 DD 2V> DOD o0 P

0

o

V>0 DD V>V V> VI

o 0 /> 1 o 0D 0V

oo

GEN®

GENg

GENa

GENs«
GENa

GEN®

GEN=

GEN«#

GENa

11777
COMMEN=P(C1

/0UTPUT CcOMMAND TEXT

WRITE

WTEST2

WALL
/77
WTESTG
17777
WX

WRITED

LPOPY=,~1

/1S CONTINUE OR COMMENT

GETLN /SET LINENO

JMS XGETLN

1s? DEBGSW /01SABLE TRACE (A{WAYS DURING WRITE)
FINDLN /SEARCH FOR LINE NUMBER

JMS XFIND

JMP WTESTG /NOT THERE OR GROUP

LAC LINENO

SZplcLa

JMP . +4

LAC C215

PRINTC

JMS XOoUTL

SKP

PRNTLN /PRINT LINE NUMBER

JMS XPRNT

GETC

JMS UTRA

PRINTC JPRINT TEXT OF A LINE,

JMS -XOUTL .

SAD C215 -

SKP . /SKIP IF END OF LINE

JMP -4

LAC» THISLN /TEsT FORg END OF TEXT (X-MEM)
SNA

JMP WRITED ZEXITipO NEXT INDIRECT LINC.
TAOD c1i

pAc PT1 /SAVE POINTER TO LINENO OF NgXT (X-MgM)
LAC NAGSW

SMAICLA

TADw PT1 /7 (X=MEM)

TSTGRP /TRY NEXT LINENO FOR GROUP,
JMS GRPTST

JMP WX

LAC» PT1 /SET LINENO (X-MEN)

DAC LINENO

JMP WRITE+2

LAC THISLN /INIT GROUP PRINTOUT

JMP WTEST2

LAC NAGSW

SMaA!SZplcLa /SKIP IF NOT aLL
JMP WALL

LAC C215

PRINTC

JMS XoUTL

POPJ

JMP XPOPJ

LEJECT
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0131
#1302

021303
01304
013gs
91306
91307
013190

21311
81312
01313
21314
21315
21316
91317
913280
01321
21322
21323
01324
281325
91326
21327
91330
91331
21332
01333
01334
81335
21336
91337
21340
21341
81342
01343
Bls344
21345
81346
01347
21350
21351
91352
21353
21354

PAGE

4

VD VOV 0

EEPEEEEIEERPREEEEEEEEEEEREEEEEFEEFEEEEEPFEEFP

41

300009
102233

101321
223415
601317
441301
540163
601316

102242
601317
741000
621317
441301
441301
200061
621301
008200
221321
865546
220012
741199
601337
540061
741000
601324
221321
740001
365546
840051
741000
441321
441321
209061
621321
200000
501347
103752
040074
777608
508062
340074
751280
441343
621343

>

VOV DVDVDVVLOD D

VDD> DV >»D0D>»VDDV>V0IT>»DV>0 D>>»D0>»0DVDVI>» TV

GENs

GEN=
GEN=

GENa

’/1/77
XTESTC

XT3
XTESTX

XSQRTC

SEXC

GRPTST

P7600

SPNOR
JMS
SORTC
JMS

JMP
152
SAD
JMP
TESTN
JMS
JMP
SKP
JMP
1S#
1S2
LAC
JMP =
a
LACs
DACs»
LACs
SPa
JMP
SAD
SKP
JMP
LAC»
CMA
TAD»
DAC
SKP
1SZ
182
LAC
JMP e
]
AND
JMS
DAC
LAW
AND
TAD
SNA!CLA
1SZ
JMPs=
LEJECT

/TEST THE

XSPNQR
TERMS
XSORTC
TERMS-1
XTESTX
XTESTC
€306
XT3

XTESTN
XTESTX

XTESTX
XTESTC
XTESTC
CHAR

XTESTC

NATURE OF THE NEXT ALPHANUMERIC - "TESTC"
/1GNORg SPAGcgS ANp ZEROS HERE

/TEST THE VARIABLE TERMINATOR FOR EVaL

/YES - SORTCN IS SET
/TEST FoR "F"

/TEST FOR , OR 2-9 -

/RETURNS:T3N:FsA

/SORT CHAR AGAINST TABLE - "SQrRTC" J

XSORTC
(XKT2
XRT2

SgXxC
CHAR

<=5
XSORTC
(XRT2
SORTCN

XSORTC
XSORTC
CHAR

XSORTC

/1ST ARG IS LIST-y

/LIST 1S ENDED BY A NEGATIVE NUMBER
/2ANp £XIT = NOT [N L]IST

/COMPARE

/COMPUTE INCREMENT : @ - N

/1ST EXIT = YES

/AC VS LINENO - "TSTGRP"

P760@
TWOS
T2
17600
LINENO
T2

GRPTST
GRPTST
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PAGE

21355
81356
21357
01360
01361
81362

21363

61364
81365

81366
21367
8137@
81371
81372
#1373
81374
81375
81376
81377

21408
61401
#1402

81403
81404
21405
21405
81406

DDV VDV DB/ 0 0 T DD VO

DDV

TDVVDVD

42

102752
208761
548416
681355
540424
741000

603462

121100

202271

182752
777776
240273
200277
741100
440073
7513080
440073
741000
601176

102013
000454
220003

182752
601400

182752
601375

o > 200D DD T

> 00 VD> V> V> D> D 0 o

0

oD

GEN®

GENe
GENa

GEN=
GENe

GEN®

GEN#»
GENe
GENw

GENs

GENa

/CONNITIONAL TRANSFER PROCESS,

IF

M2

1F3

IF1

~EJECT

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

JMS UTRA

LaC CHAR

SAD €240

JMP [F-1

SAD c250

SKP

ERROR 11 JNO SPACE AFTER IF OR ILLEGAL FORM,T,

_.DEC .

T JMP ERR2-11

PUSHY EVAL-1 JEVALUATE EXPRESSION

JMS XPUSHJ
EVAL-1

GETC /MOVE PAST ™)®

JMS UTRA

LAW -2

OAC T

LAC FLARG+1 /TEST =.0,+

SPA :

1S2 ¥ ,70 “15=2:~3

SPA!SNA!CLA

152 Ty /COUNT COMMAS

SKP

JMP ¢oTo /TRANSFER »

SORTy TLIST, I ST /SEARCH TEXT UNTILL +3C.R.

JMS SORTB
TLIST-1
ILIST-TLIST

GETC

JNS UTRA

JMP -4

GETC /MOVE PAST

JMS UTRA

JMP IF3
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01407
81407
01410

81411

01412
81413

01414
1415

21416

21417

81470

81421
81422
31423
31424
21425
01426

01427

61432
01431

81432

01433.

91434
01435
81436
01437

81442

#1441
81442

21443
91444
91445

81446
@144

81447
01450

PAGE

0DV VOO x 00D T VDVVDODDO 00 P el B ] VDD D

-]

00

VD

oo

43

001497

101100
002135

102233
548435
741709

603461
200072

191055

101100
202271

220013
840072
105140
500076
620072
2eg000

1g2013
000454
280011

603460

291037
041460
201300
241501
200072

1081055

i011pe
802271

102013

298454
20800806

603457

101113

200276

] » 0 0 >» 000> D0 2 K0 >» 20 0 el ] o

D0 DO

> 020 o0 ]

GEnN®
GEN#

GEN=

GEN#
GENe
GEN=

GEN»
GEN+

GEN«»

GEN®*
GEN®
GEn»

GEN«
GEN«

GENa

GEN#
GEN»

GENea
GENa
GENs
GENs
GENs

GEN+

117177

/L.O0OP CONTROL STATEMENT

SET=,
FOR PUSHJ
JMS

SPNOR
JMS
SAD
SKP
E€RROR
.DEC
JMP
LAC
PUSHA
JMs
PUSHJ
JMS

POPA

LAC»

DAC

JMS

FGET FLARG
FPUT» PT1
FXIT

SORTY

JMS

ERROR
.DEC
JMP

17717

FINCR LAC
DAC
LAC
DAC

FINCRX LAC
PUSHA
JMS
PUSHJ
JMS

SORTJ
JMS

ERRQOR

.0EC
JMP

1777/
FLIMIT PUSHF

JMS

GEN® .

GETARG
XPUSHJ
GETARG

XSPNOR
€275

12

ERR2-12
PT1

XPUSHA
EVAL-1
XPUSHJ
EVAL-1

PDLXR
PT1
FINT

TLIST,FLIST,

SORTB
TLIST-1

/SUBSET OF "FOR",

/L00PS, ETC.

/1GNORE SPACES

JLEFT OF "=" [N ERROR: 'FOR®' QR 'SgT!'

/SAVE POINTER TO VARJABLE

JGET INITIAL VALUE EXPRESSION
/INITIALIZE NOW,

/TEST LAST CHAR FROM "gVaL"

FLIST1-TLIST

13
ERR2-13

LPROCS
FPUSHY
LPOPy
FPOPJ
PT1

XPUSHA
EVAL-1
XPUSHJ
EVAL-1

SORTB
TLIST~-1

/EXCESS R-PAR

/SET OPERATION
/SET EX{T

/SAVE VARIABLE ADDRESS »
/EVALUATE THE INCREMENT,IF ANY,

/TEST TERMINATORS

FLIST2-TLIST

14
ERR2-14
FLARG

Pp2
FLARG

/SAVE THE INCRE. .



FOCAL

@1451
21452
21453
81453
91454

81455
91456

81457
21460

01461
01462

01463
01464

01465
01466

01467
21470
81471
01472
01473
21474
81475
01476

01477

g15@e0

gisel

01582
815083

P1504
21505
81506

01597
81507
21510
91511

PAGE

0 DV ODDODD

oD 00 D DD

P Do DD ODDVVODD

p ]

D ODVVDHD VDD

44

141100
902271

101113
goaezs

121113
002014

ipiige
001283
201460

191132
200014

191132
209076

101132
000101

220913
A40872
185148
5200872
1798101
6208072
208076
geonea

225522
750300

602265
291501
200872

101055

191113
209101
601453

181113
00a167
601453

00

o 0D »m >0V VDDV »> DXV v DB VDOV P ]

D0

D0

GENea
GEN®

GEN®
GEN®

GEN,
GENa

GEN#®
GEN®
GENa
GENs

GEN®
GEN®

GENe
GENs

GENe

GEN»

GEN®

GENe

GEN=
GEN®

GEN®
GEN®

FCONT

FPUSHJY=.-1

FPOPJ=z -1

17777
FINFIN

EVAL-1
JMS XPUSHJ
EVAL-~1
PUSHF FLARG
JMS Pp2
fLARG
PUSHF - TExTP
JMS PD2
TEXTP
PUSHJ PROcES
JMS XPUSHJ
PROCES
pOpfF TEXTp
JMS PD3
TEXTP
POPF FLARG
JMS PD3
FLARG
POPF FLARG?2
JMS PD3
FLARG2
POPA
LAC» PDLXR
DAC PT1
JMS FINT
FADD FLARG?2
FPUT4 PT1 /CHANGE IT
FSUB FLARG
FXIT
GETSGN
LACs .AB
SMA!SZA!CLA
POPJ
JMP XPOPJ
LAC PT1
PUSHA
JMS XPUSHA
PUSHF FLARG2
JMS PD2
FLARG2
JMP FCONT
PUSHF FLTONE
JMS Pp2
s FLTONE
JMP FCONTY

PUSHJ

e

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

/p0 THE O0BJECT STATEMENTS

/RESTORE REMAINING TEXT.
/GET LIMIT

/GET [NCREMENT

/GET VARIABLE ADDRESS

/INCREMENT AND TEST

FGET4 PT1 ,LOAD THE VARIABLE

LJEJECT

/INCREMENT IT

/TEST IT

/END OF LOOP

/SAVE ADDRESS +*
/SAVE INCREMENT AGAIN =

/SET INCREMENT TO ONE,
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81512
81513
81514
81515
81516

81517
01520

pl1521

91522
91523
91524
01524
01525
21526
91527

01538
21531
81532

21533
81534
91534

81535
81536
81537

21540
21541
91542
91543
21544
81545

91546
81547
91550

8isst
21552
21553
91554
81555
81556
81557
81560
21561
81562

PAGE

DD DDVODV VD D T V0V T VD

o0 0

el I . ] DDVDVODD DO

DVVDDTDOVDDIDID

45

182752
200003
549006
741080
601210

102233
548424
601534

1061100
802135

102233
200006
840003

200261

182013

803454

000214

603430
102752

181301
740009
740080

603456
777775
102119
200061
540432
741080

603430
229001
240142

ipiigo
002271
105148
500876
6088137
oceeen
201573
248072
209427
840456

>» D VDD

0 VB

>0 DOTO o

»>» 0

»DVDO>

VD VVTV>TJVDIV0D VD

GEN«

GEN»

GEN»
GEN»

GEN®

GENa
GEN«
GENw

GEN®
GEN®

GEN=
GENe

GENa

GEN=

GEN+

GENs=

GEN®
GEN®

COMMON

COMMX

COMARY

GETC
JMS
LAC
Sabp
SKP
JMP
SPNOR
JMS
SAD
JMP
PUSHJ
JMsS

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
LACs

. DAC

PUSHJ
JMS

JMS
FGET
FPUT
FXIT
LAC
DAC
LAC
DAC

UTRA
STARTY
LASTV

COMMEN

XSPNOR
case

COMARY
GETARG
XPUSHJ
GETARG

XSPNOR

LASTV

LASTCV

CHAR
tLigT.ClLIgTX
SORTB
TLIST-1
CLISTX-TLIST
37

ERR2-37
UTRA
XTESTC

15
ERR2-15

-3
FETVAR
CHAR
C254

37
ERR2-37
BUFSTX
ARRAYN
EVAL-t
XPUSHJ
EVal-1
FINT
FLARG
XY -

LITX
PT1
c251
TLISTX

/CHECK FOR LEGALITY
/0F COMMON STATEMENT

/NOT LEGAL - COMMENT
/0K

/1S IT LEFT PAREN
/YES - PROCESS ARR,AY
/NO - NORMAL VARIABLE

/SET END OF COMMON

/CHECK FOR TERMINATOR

/FORMAT ERROR

/CHECK FIRST CHAR

/FORMAT ERROR

JGET WHOLE VARIABLE
JNAME

JMUST BE A COMMA

/FORMAT ERROR

/GET VARIABLE NAME

/SKIP COMMs AND EVALUATE

/USE X AS COUNTER
/SET TERMINATOR
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LAC (COMDEC /SET OPERATION

21563 R 205547 R
81564 R 041468 R bAC FPUSHJ
81565 R 285550 R LAC (JMP COMEND ,SET EXIT ~
#1566 R 0415081 R DAC FPOPJ
81567 R 6@1437 R ) JMP FINCRX /G0 PROCESS ARRAY DEF
21578 R 206142 R COMDEC LAC ARRAYN /GET NAME
#1571 R @e0081 R DAC# BUFSTX
81572 R 125524 ¢ JMSe .AD /GeT COUNTER
21573 R 000137 R LITX XY
91574 R 602160 R JMP GS1A
81575 R 208086 R CgMEND LAC LASTY
21576 R @40003 R DAC LASTCV
81577 R 208061 R LAC CHAR .
01609 R 548427 R SAD ca251 /JLAST PAREN?
#1601 R 6861524 R JMP COMMX /YES v
) » ERROR 39 /NO - FORMAT ERROR
GENe .DEC
01692 R 623430 R GEN® Jup ERR2-37

LEJECT
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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
21605 R 04080753 R NAC ATSHW
@16@6 R 140067 R TASK DZM DEBGSW /RE-ENABLE THE TRACE
31687 R 7500080 A CLA
sORTJ ALIsT,ATLIST + /gPECIAL CHARACTER?
21610 R 102013 R GEN» JMS SORTB
81611 R 0200446 R GENa ALIST-1
81612 R 777767 A GENas ATLIST-ALIST
81613 R 440053 R 1S# ATSW sTEST QUOTE SWITCH
01614 R 601636 R JMP TYPE?2
T . PUSHJ GETARG /D0 ASK; SETUP PT4
Plels R 1pllge R GENe® JMS XPUSHJ
#1616 R 002135 R GEN* GETARG
81617 R 760272 A LAW 272 /TYPE COQLON
PRINTC
01628 R 103362 R GENs JMS XQUTL
01621 R 200475 R LAC C375
PRINTC
81622 R 103362 R GENs JMS XOUTL
PUSHA /SAVE IN-LINE CHARACTER
21623 R 191055 R GEN® JMS XPUSHA
81624 R 440025 R 1S2 INSUB /INDICATE 'READC'
#1625 R 200501 R LAC c215
01626 R @4002228 R DAC ENDCR
91627 R 2008167 R LAC c1 /POINT PAST CHAR
91630 R 105042 R JMS FLINTP /READ DATA AND SAVE
91631 R 200501 R LAC C215
81632 R 040020 R DAC ENDCR
POPA /RE-TEST LAST TERMINATOR
81633 R 220013 A GENe LAC« PODLXR
91634 R @4@061 R DAC CHAR
81635 R 601603 R JMP ASK JCONTINUE PROCESSING
177/
#1636 R TYPE2 PUSHJ EVAL /D0 TYPE
61636 R 101180 R GEN+® JMS XPUSHJ .
81637 R 002272 R gEN® EVAL '
81648 R 104672 R JMg FLOyTP /PRINT )
. SORTC GLIST
81641 R 101321 R GENs -JMS XSORTC
#1642 R @08453 R GEN# GLIST-1
91643 R 6016064 R JMP TYPE
: ERROR 4
GEN= .DEC
@1644 R 683471 R GEN® JMP ERR2-4
. 17/7/7 :
@lg4s R 44pgg7 R TQUOT 1S2 DEBGSW /D1SABLE TRACE
GETC /TYPE LITERALS
8lg46 R 102752 R GEN* JMS UTRA
91647 R 540450 R SAD c242 m
21658 R 601657 R JMP TASK4
81651 R 540501 R SAD C215 /CR
81652 R R JMP ~PC1

6012180
. PRINTC
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#1653 R 123362 R GFNa JMS XQUTL
91654 R 681646 R JMP TQUOT+1

111177
21455 R 2p@S5e1l R TCRLF LAC CCR /SLASH=CR,LF,

: PRINTC

21656 R 103362 R GENa JMS XQUTL
91657 R TaASK4 GETC /MBVE TO NEXT CHARACTER
@l6s7 R 192752 R GEN® JMS UTRA
81660 R 681606 R JMP TaSK

1117 -
Ples1 R 200475 R TCRLF2 LAC €375

PRINTC

81662 R 103362 R GENs JMS X0UTL
21663 R 200501 R LAC C215 -
#1664 R 1083273 R JMS IMAGEMN
#1665 R 200154 R LAC C20n@
71666 R 103273 R JMS IMAGEW
#1667 R 601657 R JMP TASK4

/IF DEBGSW=@ : ENABLE FLIP-FLOP "pMPSK"

/ #@° DISABLE AND RETURN ALL™?" * S,

/1F DMPSW - g% TRACE ON, IF ENaBlED

/ #@: TRACE OFF

c /1F BOTH = @ : PRINT TRACE, .
81678 R TINTR GETC /PASS PERCENT SIGN
#167¢ R 102752 R GENs JMS UTRA
GETLN /READ FORMAT CONTROL: "%x7,03"

81674 R 100664 R GENe JMS XGETLN
01672 R 200Mm62 R LAC LINENO
21673 R 508151 R AND c77
91674 R 040055 R DAC DECP
21675 R 200062 R LAC LINENO
81676 R 740020 A RAR
01677 R 742020 A RTR -
21780 R 742022 A RTR
81701 R 742020 A RTR
21762 R 508151 R AND c77
21783 R 0240040 R DAC FISW
81764 R 601606 R JMP TASK

LEJECT
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1177
/SEARCH ROUTINES
@l7es R MODIFY GETLN /READ LINE NO,
81705 R 100664 R GEN® JMS XGETLN
, FINDLN /LO0K IT UP NOW.
217906 R 102675 R GENs JMS xF IND
ERROR 7 /NOT THERE = BAD COMMAND UNLESS ZERO,
GEN» .DEC
81787 R 623466 R GEN® JMP ERR2-7
91713 R 1021146 R JMS MOVCOM /DISPLACE COMMON
81711 R 220204 R LAC BUFR /SET POINTERS
01712 R 065544 R DAC» (AXIN /FOR INPyT
21713 R 31490057 R DZEM XCTIN
91714 R 2ap2s2 R LAC LINENO /COPY THE SAME LINE NUMBER,
81715 R 74128 A SNA /CHECK FOR ALL
ERROR 7
GENe .0EC
81716 R 683466 R GEpe JMp ERR2-7 ‘
91717 R Q682108 A DACe AXIN 7 (X=MEM)
01720 R 225544 R LAC*® CAXIN /SAVE START OF NEW LINE
21721 R papazt R DAC PACKST
81722 R 200007 R LAC COMBUF
01723 R @40017 R DAC MODBUF /SET MOD{FY COMMAND BUFFER
21724 R 103307 R SCONT JMS IMAGER /GET SEARCH CHAR
01725 R 741000 A SKP
91726 R 750000 A SCONTX cLA . /CLEAR SEARCH CHAR
81727 R p@4@275 R DAC SACH /SAVE SEARCH CHARACTER
9173 R 44ppg7 R 152 DEBGSW /NO BREAKS,
81731 R 200875 R SCHAR LAC SACH
21732 R 048582 R DAC  [ST3+1 /PUT N "SORTy" ST
GETC
91733 R 182752 R GEN= JMS UTRA
01734 R @42861 R DAC CHAR /SAVE FOR SORTY
91735 R 268717 R DAC» MODBUF
21736 R 442217 R 152 MODBUF
81737 R 1@3273 R JMS IMAGEW
SORTY LIST3,LISTGO /LO0K FOR MATCH
81748 R 102013 R GENe® JMS SORTB :
91741 R 0@Q8568 R GEN® LIST3-1
81742 R 04G08T A GENe - LISTGe-_18T3
81743 R 601731 R JMP SCHAR
1117/
81744 R 740300 A SBAR LAW 300 /ECHO @ FOR U
81745 R 103273 R JMs - IMAGEW
@1746 R 200007 R LAC COMBUF /RESET To BEGINNING oF BUFFER
81747 R 049017 R DAC MODBUF :
91758 R 149502 R SFOUND DEM LIST3+1
91751 R 183387 R : JMS IMAGER /READ FROM KEYBOARD
81752 R g40061 R DAC CHAR
SORTY LIST6,SRNLST /CHECK FOR ACcTION CHANGE
01753 R 1@2013 R GEp= JMg SQRTB
81754 R Q@00473 R GEN=s LIST6-1
91755 R 900027 A GENe SRNLST-LISTe
#1756 R 288061 R LAC CHAR
.. 81757 R p6@e17 R

OAC» MODBUF /PACK CHaR
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91760
21761
91762
21763
01764
01765
01766
01767

#1778
91771
01772
21773
01774
21775
81776

81777
02000

22001
82002
22903
820804
g2ees
82006
82007
02019
82011
02212

PAGE

D VIV VUV

D®» WVWODVVLOVDUVD

DTVDDVDUVDHDDODO

50

4409017
621750
2a0s01
060@17
200287
040017
220817
Q43061

143562
440217
5405081
74100@
601766
200477
183273

101100

2ez25s5e

103251
608512
2p@ely
542007
601758
340614
g40e17
760334
183273
6¢1750

VD> DD DDDIDD DTV DIDV> VI DDV VDVDWVLODT

GENe

GENs
GEN#

GENa

SRETN

SCRUB

1S# MODBUF

Jup SFOUND
LAC c215
NAC® MODBUF
LAC COMBUF
DAC MODBUF
LAC» MODBUF
DAC CHAR
PACKC
JMS PACBUF
1SZ MODBUF
SAD €215
SKP
JMP )
LAC C212
JMs IMAGEW
PUSHJ DELETE
JMS XPUSHJ
NDELETE
ENDLN
JMS XENDLN
JMP START
LAC MODBUF
SaD cOMgUF
JMP SFOUND
TAD My
DAC MODBUF
LawW 334
JMS IMAGEW
JMP SFOUND

LEJECT

/G0 GET MORE

/SAVE CR

JFINISH LINE aNpD SAVE IT

_/END LINE?

/YES

/REPLACE WITH NgEW LINE

/RESET POINTERS
/AT BEGINNING?
/YES

/NO

JECHO RACK SLASH

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

22813 R 0eoeaa A
02814 R 741300 A SNA
22015 R 208M61 R Lac CHAR /ASSUME CHAR IF aC:=@
82016 R 0490874 R DAC T2 /SAVE SORT [TEM
82017 R 22213 R LACs SORTB /FIRST ARG IS LIST LESS ONE
22028 R 442013 R 152 SORTB /2AND IS INTRA-LIST LENGTH
82021 R 065546 R DAC» (XRT2
92022 R 2720012 A LACe XRT2
92023 R 7411080 , SP, /##L IST ENDED BY MEGATIVE NUMggRes
620724 R 602035 R JMP SEX
82025 R 549074 R SAD 12 /FIND ADDRESS
02026 R 741000 A SKP
@2027 R 602022 R JMP .=5
220386 R 225546 R LACs - (XRT2 /MATCH FOUND,
92031 R 362013 R TAD» SORTB
92032 R 040074 R DAC . T2
82833 R 750000 A CLA
92634 R 620074 R , JMP s T2
92035 R 442013 R SEX ’ 1SZ SORTB /MATCH NOT FOUND,
02836 R 754000 A CLA!CLL
82037 R 622013 R JMP# SORTB /RETURN TO CALLING SEQUENCE,

. p et

/SORT AND BRANCH ON 'COMMAND
/

22042 R 200000 A XSORTX 2 /"SORTJxX"
82041 R 222040 R LAC* XSORTX /GET TABLE START
22042 R 865546 R DAC» (XRT2
02043 p 220012 A LACs XRT2 /SET SIZE
92844 R 940074 R DAC T2
82045 R 200001 R ANYMAT LAC BUFSTX /GET COMMAND POINTER
82846 R 0240134 R DAC MODBF 1
92047 R 140135 R DZM MODBF 2
82858 R 220012 A MORMAT LAC* XRT3 /GET COMMAND TABLE ENTRY
82851 R 560134 R SAD® MODBF1
92052 R 602468 R JMP ENDMAT /FULL WORp M,TcH
22053 R 942013 R DAC SQRTB /SAVE FQR END TEST
82054 R 5@5551 R AND (7700080
82855 R 560001 R SAD» BUFSTX
92056 R 60287¢ R JMP YESMAT /ONE LETTER MATCH
82857 R 602077 R JMP NOTMAT
82060 R 5008151 R ENDM,T aNp c7? /1S IT ENp OF cOMM,Np
92861 R 741200 A SNA
02062 R 629012 A JMpa XRT2 /D1SpATCH
82063 R 44p134 R 1Sz MODS8F 1
92064 R 449135 R 152 MODBF 2 /DISABLE ONE LETTER MATCH
92865 R 602058 R JMP MORMAT “/TEST REST OF COMMAND
82866 R 229012 A LAC» XRT2
82867 R 741000 A SKP
82078 R 202013 R " YESMAT LAC SQORTB /TEST FOR COMMAND ExD
82071 R 5@0151 R AND c77
92872 R 748700 A SZA
82073 R 6@2066 R JMP YESMAT-2
@2074 R 208135 R LAC MODBF 2 /ONE LETTER OK
62875 R 7412080 A SNA
82876 R 620012 , JMP® XRT2 /DISPATCH"



FOCAL

02877
221ipg
g2101
n2102
22103
82104
02105
82107

PAGE

R

T VDD IVD DD

52

220012
5085552
545553
741000
622077
440074
602245
442,44
622240

T DDV >N

NOTMAT

LAC*
AND
Sap
SKP
JMp
[S#
LT
1S2

JHPe

LEJECT

XRT2

(700000
(682000

.-4

T2
ANYMAT
XSQRTX
XSORTX

/SKIP REST QF COMMAND
JENDS WITH JUMP
/ANY MORE IN TABLE

/YES
/NO - ERROR RETURN
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92119
82111
82112
22113
#2114
82115
g211¢
02116

02117

82129
92121

82122
82123

02124
82125
82126
02127
02130
22131
22132
22133
22134

92135
22135
22136
82137

02140
82141
82142

92143
02144
92145

82146
82147

02158

82isl
82152

82153
82154

82155

82156
82157

PAGE

DDIVDODV OO

p -]

'

VDXV DVDBDVVDVDIDDDT

DV DO TV VD

0 V0

53

e0@nae
240021
777777
340001
265544
140057

183562
122752

101321
2A02415
602130
440021
602116
777777
24age21
662117
449221
751000
622110
123623
602130

101301
740008@
7403200

623456
777775
17211@

1082536
602161
200052

101055
220001

161855

1p1i9e
2802271

2208013
060001

102752

.228@13

940052

DV V> D>

D VV>»DVDIV>»DVVVD e o

»>» D

0 0 -l ol ] DD D >

0 >

GEN®
GEN#

GENa
GEN=

GENs

GEN®
GEN=

GENe

GENs&

GEN{

GENe

GEN®

GENe

GEN®
GENe

/FETCH VARIARLE FROM INPUT

FETVAR f
DAC
LAW
TAD
DACs
DZEM

GETVaP PACKC
JMS
GETC
JMs
SORTC
JMS

JMP
1S2
JMP
LAw
DAC
JMP
GETVAX 1S2
SKP!CLA
JMP #
JMS
JMP

GETVCT
-1
BUFSTX
(AXIN
XCTIN

PACBUF

UTRA
TERMS
XSORTC
TERMS~1
GETVAX
GETVCT
GETVAP
-1
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 USED
/NO-GO PACK TH]S ONE
/1GNORE REST

/USE NULLS

/FIND OR ENTER A VARIABLE [N THE L]ST.

GETARG TESTC
JMS
NOP
NOP
ERROR
.0EC
JMP
GETVAR LakW
JMS
TSTLPR
JMS
JMP
LAC
PUSHA
JMS
LAC»
PUSHA
JMS
PUSHJ
JMS

POPA
LACs
DACs
GETC
JMS

POPA
LACs

- DAC

XTESTC

15

" ERR2-15

-3
FETVAR

LPRTST
GS1
LASTOP

XPUSHA
BUFSTX

XPUSHA
EVAL-1
XPUSHJ
EVaL-1

PDLXR
BUFSTX

UTRA

POLXR
LASTOP

/FIRST LETTER OF ARG
s FUNCTION OR NUMBER [S NOT AN ARG,
/8AD ARGUEMENT [N 'FOR', 'SET', OR 'aASK'

/LBOK FOR SUBSCRIPT yIA SORTCN
/NOT SUBSCRIPTED BY L-PAR.
/SAVE LAST OPERATION g
/SAVE NANME
/MOVE PAST .L-PAR AND EVALUATE SUBSCRIPT

/RESTORE %aME
/MOVE PAST R-PAR

/RECALL LAST OPERATION
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02160
82161
82142
02163
02164
02165
02166
02167

82179
82171
82172
82173
82174
82175
82176
02177
g2200
82201

82202
82283
22204
82205
82206
62207
822190
22211
82212
82213
82214
82215
82216
02217

82220

@2221
82222
22223
82224
02225
82226
02227
0223¢
92231

82232

VVPOVDVDODYV VD TV VVVDDODDODIOVD

BV DOVODVDOVDPIIDPT D

p )

T VIDIVID VDD

54

105343
042233
2¢p@0°
240072
549006
632174
220072
560021

682221
208072
340156
6082163
200986
349143
744000
1@3752
365542
7504092

683455
200006
340156
240006
220081
260072
449072
202233
860072
440072
105140
500171
620072
828000

682265

200072

865545
220011

103752

342233
750200
602171
449072
440072

682265

0V VDTV DOD DV

»DV» DVLVDVDDVDD

VD VVVDIJTVVDVDHDVDDDO

o JWOV>VD >V o

GENe«
GEN+

GEN®

GENa

GS1A
GSq

GS3

GS4

GS2

1777/
GFND1

© JMS

DAC
LAC

DAC
SAD

JMP
LAC,
SAD®

JMP
LAC
TAD
JMP
LAC

TAD

cLL
JMS
TAD»
SNL!CLA
ERROR
.DEC
JMP
LAC
TAD
DAC
LAC®
DAC*
{SZ
LAC
DAC»
isz
JMS
FGET
FPUT» PT1
FXIT
POPJ
JMP

LAC
DAC®
LAC»
JMS
TAD
SEZA!CLA
JMP
1S2
1S2
POPJ
JMP
.EJECT

FIX
sugs
FRSTCV
PT1
LASTV
GS2
PTq
BUFSTX

GFND1
PT1
GINC
Gs3
LASTYV
Py3

THWOS
(PDLXR

16

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

XPOPJ

PT1
(XRT
XRT
TWOS
sSuss

GS4
PT1
PT1L

XPOPJ

/SAVFE SUBSCRIPT
/SEARCH FOR VARIABLE

/TEST For END oF (ST
/END SEARCH
JGET TABLE ENTRY

/FOUND XX
/TRY NgXT ONE

/ADD THE VARIABLE
4TEST RAN LIMITS

/SAVE NAME

/SAVE SUBSCRIPT

/SET P11

/EXIT
/FOUND SAME
/TEST SUBSCRIPTS

/WRONG SUBSCRIPT
/SET POINTER TO DATA
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82233
02234
082235
02236
02237

02249
02241
92242
82243
02244
082245
82246
02247
02259
82251
@2252
22253
02254
02255
082256
92257
02260
02261

82262
92263
82264
82265
92266
82267
82270

PAGE

D VDDV

DIVDVDVDD DU DDDVDDTDDIODVDDDDIUVTIUVO

55

802233
geaacgn
200061
540416
741009
622233

102752
602235
eeanga
777522
3400861
750200
442242
777520
340061
840051
751100
602260
777587
340061
751300
442242
2paest
622242

200157
348167
240063
220013
248074
752000
628874

V> VDV> D

V>V>»>0 DO VVDDO>VD>» V> DIV>V>»T>>» VDD

GENe

/RETURNS: ,; OTHER: NUMBER - "TESTN"®

/SAVE VALUE

/1F A NUMBER

/(PC) => 0
,T9 PRETEND END OF TEXT

/RECURSIVE EXIT - "POPY"

12444
//7/1IGNORE LEADING SPACES - "SPNQR"
SURS =,
XSPNOR @
LAC CHAR
SAD C240
SKP
JMP » XSPNOR
GETC
JMS UTRA
JMP XSPNOR+2
XTESTN 2}
MPER LAW -256
TAD CHAR
SZA!CLA
1s? XTESTN
LAW -269
TAD CHAR
DAC SORTCN
SPA!CLA
JMP ZTESTN
LAW -271
TAD CHAR -
SPAISNA!CLA
1S2 XTESTN
ZTESTN LAC SORTCN
JMP = XTESTN
/EX1T FROM A "DO" SUBROUTINE
RETyRY LAC CFRS
TAD C1
DAC PC
XPOPJ LACa PDLXR
DAC T2
CLA
JMP & T2

LEJECT
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PAGE

82271
82272

092273
02274
82275
22276

82277
22300
92301
92301
82302
82303
92304

82385

92306
92307

02310

02311
82312

82313
82314
82315
82316
82317
82328
82321
82322
82323
22324
82325

0232¢

82327
823380
82331
82332
82332
82333

82334

82335
8213136

o0

DV DO®DO

VTVBDOVDODODD

n D

VWDV VD VVVIVODDODVVDO 0D p ]

DT

.56

102752
148052

101301
602306
602417
6?2431

1p1iga
802141

191301
682332
740000
7400080

603454

200061
540435

6083454

191113
#6171

101132
200076
200160
842072
201367
340051
741208
682335
J4@167
751200
602411
34ap51
342537
751108
6082475

102536
741208

683453
280051
940865

2 D

>»>» V00 DT DV D

o

0D

V>DD V>V V>DVDDDIXD T 0

» 0

DVD

GEN*

GENa

GEN®
GEN®

GENs

GENs
GENa

GEN®
GEN®

GEN®
GEN®

GEN=
GEN«

GENs

GENs
GEN=

JEVALUATE AN EXPRESSION WHICH
/TERMINATES WITH AN R-PAR,;
/LEAVE THE RESULT IN FLAC AND IN FLARG,

EVal

OPNEXT

ETERMN

ETERM

GETC
JMS
DEM
TESTC
JMS
JMP
JMP
JMP
PUSHJ
JMS

TESTC
Mg
JHP
NOP
NOP
ERROR

.DEC
JMP

LAC CHAR
SAD €275
ERROR
.DEC

JMp
PUSHF
JMS

POPF
JMS

LAC
DAC
LAC
TAD
SNA
JMP
TAD
SNASCLA
JMP
TAD
TaD
SPAICLA
JMP
TSTLPR
JMS
SKP
ERROR
.DEC
JMP
LAC
DAC

UTRA
LASTOP

xTESTC
ETERMy
ENUM

EFUN

GETVaAR
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

OR C,R, AND
/MOVE PAST EXTRA CHARACTER

ZEVAUATION CONTROLLER
/TEST CHARACTER AND [GnORE SpACES

sTERMINATION

/NUMBER

/FUNCTION

/FIND OR CREATE VARIABLE?ALSO SET PTy

/PT12>ARg

Vai
/N-ERROR IN FORMAT

/F
/L - MISSING OPERATOR

ZINITIALIZE RESULT TO 2gRO,

/SET PT1.

sTEST FOR UNARY OPERATIONS
sCREATE DUMMY FOR UNARY MINUS

/1GNORE UNARY PLUS
/TEST FOR NULL PARENS,

~-/MIGHT BE AN L-PAR,

/OPERATOR MISSING BEFORE PAREN

/SET FROM "TESTC®-"SORTC"



FOCAL

82337
82340
82341
82342
#2343
82344
82345
82346
#2347
82359

82351

82352
82353
82354
82355
82356

82357
82369

82361
82362
82363
82364
82365
82366
82367
82378
92371

923722

22373
02374
82375

02374
82376
82377
02400

924901

02,402
82403
82404

82405
62406
82407
82410
92411
22411

82412

-02413

PAGE

VD VDVOVVOVVID VDV VDODIUD

DDVDTVVO DX 0

Pl x

0DV V VD 0 0

T 0 D0

BV VD VDVVDIDD

57

342537
750180
040065
220265
143752
340052
7511920
622376
348252
340224
042362
222362
042362
27252
75120@
6282361

191132
eegnoe
802360
145148
@raaoa
620876
YLLLL)
200160
840072
200265
348052
751200

682245

22pa13
240052
602342

102536
7410080
602477
208052

191055
20080872
042406

181113
gegaeoe
200865
240052

102752

101301
6082475

>VDVDDV>»D>»VDV>»> D V> D VDTVDVD0DVD>VDVVDO>»>D

P

o X >

DV

0 0 V>0

T

DV > T

GEN»
GEN®

GEN®

GEN®

GEN=

GEN®

GEN»
GENe

GENe®

GEN«

FTERM2

FLAC1=.-1
FLOP

117777
EPAR

ARGNXT

TAD M11
SMA!ICLA
DAC TH1SOP
LAC THISOP
JMS TWOS
TAD LASTOP
SPAICLA
JMP EPAR
TAD LASTOP
TAD OPTABL
NAC FLOP
LACe FLOP
DAC FLOP
LAC LASTOP
SNA!CLA
JMP [ +3
POPF XX
JMS PD3

XX
JMs FINT
[}
FPUT FLARG
FXIT
LAC FLARGP
DAC PT1
LAC THISOP
TAD LASTOP
SNA!CLA
POPY
JMP XPOPJ
POP,
LAC* " PDLXR
DAC LASTOP
JMP ETERM2
TSTLPR
JMS LPRTST
SKP
JMP EPAR2
LAC LASTOP
PUSHA
JMS XPUSHA
LaC PT1
DAC .42
PygHF 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

/CONT INUE
JFIND OPERATION FROM TABLE

/TEST FOR END OF DATA INTO FLOATING AC,

/GET LAST DATa

/. AA

© J(FLOPR [ PTy)+-s/

./SAVE RESULT

VAL K]
JEXIT "EVAL"
/GET PRIOR OP

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

/CONTINUE READING THE EXPRESSION
/SAVE “"LASTOP",

/gAVE LAsT ARGUMENT

/MBRE TO COME

JREAD 1ST CHaR OF AW ARG.
/D0 SPECTAL CHECK

/CBULD BE LEFT PAREY
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PAGE

#2414
92415
92416

92415
82417
22420

02421
82422
02423

82424
#2425

82426
82427

82439

02431
82431
02432
82433
02434

02435
82436

22437
22440

82441

62442

282443

82444
#2445

82446
82447
02458
82451
82452
082453

82454
92455
22456
02457
82460

‘82461

TVVVDT VIV VDD

00

] P n o b DO VDD P ]

DD VDD D0

DV VD VO

58

602417
602431
602277

101113
000039
@82429
2001690
249072
1408025
7508000
195042

181132
0opa20
802427
6023g1

182752
777775
102110
280051

121055
200052

101855
220001

101055

102536

603452

161100
802271

220013
040137

205554
182455

205537
182455

603451
0000300
2409141
220141
740100
622455

DOD

D> T» DV DTV >0

o o0 00 >

)

GEN®
GEN®

GEN®
GEN=

GEN*

GEN«

GENe

GEN+»

R GENa»

-

D

VMDY D>

V> VD >0

GEN+
GEN=

GEN®
GEN»

GENe

GEN+
GEN®

11777
ENUM

FLAC2=.-1

FLAC3=.-1

1171/
EFUN

FUNCHK

JMP
JMP
JMP

PUSHF
JMS

LaAC
DAC
DZM
cLa
JNS
POPF
JMS

JMP

GETC
JMS
LAW
JMg
LAC
PUSHA
JMS
LAC
PUSHA
JMS
LAC®
PUSHA
JMS
TSTLPR
JMS
ERROR
.DEC
JMP
PUSHJ
JMS

POPA
LAC»
DAC
LAC
JMS
LAC
JMS
ERROR
.DEC
JMP
"]
DAC
LACw
SMA
JMP e

ENUM /N

EFUN /F

OPNEXT=-2 /L

XX /T0 PROCESS A NUMBER,SAVE AC

Pp2

XX
/. AA

FLARGP /SET POINTER AS FOR VARIABLE,

PT1

INSUB sPOINT TO 'GETC' aAND USE CHAR
/READ NEXT

FLINTP /READ TEXT NUMBER => (PT1)

XX /RESTORE THE AC

PD3

XX

/7 AA
OPNEXT /CONT INUE

UTRA

-3

FETVAR . /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
XPUSH Y

. EvAL-1

POLXR

FUNAME /SAVE FUNCTION NAME
(FNTABF

FUNCHK /1S IT INTERNAL FUNCTION
« NEWF

FUNCHK s1S IT EXTERNAL FUNCTION
290 /ILLEGAL FUNCTION NAME

ERR2-2¢p

/p1SPATeH ON FUNCTION NAME
FUNPTR /FUNCTION TABLE gTART
FUNPTR

FUNCHK
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82462
02463

02464
92465

82466
82467
024790

T 82471

92472
22473
82474
02475
82475
02476
92477

22500
22501

82582

82503
82504

225a5

PAGE

VVVDVDODVDDDODD DR

o0

59

240140
440141
290137
563141
602473
440141
440149
602463
622455
440141

620141
102536
6@3450

2089251

101055
2099852

191055

1g91i1ga
202271

6082517

VDIV DVVDDDIT T

GEN®
GENe
GENs

GENe

GENe

GENs
GEN®

GENs

FUNLOP

FUNFND

11777
ELPAR

EPAR2

DAC
1S%
LAC
SaD*
JMP
1Sz
152
JMP
JMP#
1S2
JMPa

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

RETURN
JMP

LEJECT

FUNCTR

FUNPTR
FUNAME
FUNPTR
FUNFND
FUNPTR
FUNCTR
FUNLOP
FUNCHK
FUNPTR
FUNPTR

LPRTST
21

ERR2-21
SORTCN

XPUSHA
LASTOP

XPUSHA
EVAL-1
XPUSHJ
EVAL-1

EFUN3

JFUNCTION TABLE COUNT
/POINTS TO NEXT NAME

/RIGHT FUNCTION?
/YES - GO DISPATCH
/NO - TRy NEXT

/ANY MORE IN TaBLE?
“/YES

/NO - RETURN

/T0 FUNCT]ON ADDREgSS
/DISPATCH

/DQURLE OPERATORS
/LEFT PARENS FOUND,
/SAVE DATA

ZEVALUATE THE EXPRESSION
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82506

32507
02510
2o511
92512
92513
82514
82514
22515
22516

22515
82517
82520
82521
82522
82523
82524
22525

82526
82527
02532
82531
92532

82533

82534
02535
82536
02537
82540
02541
82542
82543
82544
82545
82546
82547

PAGE

Pl

DDV DOV O

VDVVDVD VOO TVDIJOD DD

b

VDV DVDVDODTID

6@

1p5343

602517
125524
800167
208077
741000

225522
751100
125534

220013
848052
125536
125525
800076
200160
840072

2208013
340146
183752
3498051
7502080

603447

182752
602301
200200
777767
340051
750100
622536
777773
340051
758300
442536
622536

>DDDVMD o

> VD> DVOMMT > m»m

0

DV VP>V >V >> VY

GENa

GENa

GEN®

GEN»

GEN®
GEN®

GEN®

17717
/SOME MINOR FUNCTIONS
XINT JMS F1X
RETURN
JMP EFUN3
XSGN JMS# A0
FLTONE
LaC FLARG*1
SKP
XABg GETgGN
LACa .AB
SPAICLA
JMS# .BA
/CONTINUATION OF FUNCTION caLLS,
EFUN3 POP,
LAc® PDLXR
DAC LASTOP
JMS, *
JMS» AP
FLARG
LAC FLARGP
DAC PT1
POPA
LACs PDLXR
TAD P3
JMS TWOS
TAD SORTCN
SZA!CLA
ERROR 22
.DEC
JMP ERR2-22
GETC
JMS UTRA
JMP OPNEXT
LPRTST "]
M11 LAW -11
TaD SORTCN
SMA!CLA
JMp e LPRTST
LAW -5
TAD SORTCN
SMA!SZA!ICLA
1S2 LPRTST
JMP» LPRTST

LEJECT

/INTFGER PART

,TAKE SIGN*1 OF FLARG

/TAKE ABgOLyYTE vALUE OF FLAC

/SKIP TO CONTINUE
/NEGATE THE FLOATING AC

/RESTORE LAST OPERATION

/NORMALIZE FUNCTION RETURN

/SAVE FUNCTION VALUE

/SET POINTER

/GET LAST PAREN CODE,

/CHECK FOR PAREN MATCH.

7(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'
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22559
22550

82551
22552

82553
92554
82555
282556
82557
02560
92561
82562
92563
02564
82565
92566
82567
825790
22571
092572
02573
02574
92575
82576
02577
02600
8260l
82602
02603
92604

PAGE

0

0

D VD VDVDVVVDVDD DVDVVIVVODDODDUD DD

61

102675

622265
440067

182752
540521
751401
672553
3400814
740001
340064
0404254
220064
060766
200157
340074
2200874
741200
602605
842073
200064
74402020
123752
340273
751400
340054
349973
060374
22a273
6232566

R

R
R

D VD DOV>VDD> DV D» DVVDODIO»> VD P>»DD

GEN®

GENa

GEN#

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

DELETE

DOK

LEJECT

FINDLN

JMS XFIND
POPJ

JMP xPOPJ
1S# DEBGSH
GETC

JMS UTRA
SAD c215
SKP!CLA!CMA

JMp =3
TaD AXOUT
CMA

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

SNA

JMP DONE
.DAC T1

LAC THISLN
cLL

JMS TWOS
TAD T1
SZL!CLA

TAD CNTR
TAD T1
DAC* T2

LAC T1

JMP DOK

/ALREADY GONE

/DISABLE TRACE
/MEASURE LENGTH

/SAVE LAST ADDRESS

/LENGTH ¢ @
/DISCONNECT

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

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

/GET NEXT
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PAGE

82605
02606
82607
82610
82611
92612
02613
82614
22615
02616
92617
02628
082621
92622
42623
092624
82625
02626
82427
82638
92631
22632

DDV DVDVVLIDIDVO VDDDIVBVVLOIODOUID D

62

750001
340064
065545
200054
740001
340064
065546
200054
340084
740004
225544
740081
365546
840073
225544
340054
065544
220012
Psp01l
440073
602626
6025508

VD ODV>>DVDVDVIVF>VDIVDIDIVVDI>»> VD D>

rr177/

/GARBAGE COLLECTION

DONE

17177

CLA!CMa
Tan
DAC»
LAC
CMA
TAD
DAC#»
Lac
TAD
DAC
LAC»
CMA
TAD»
DAC
LAC»
TAD
DAC»
LAC*®
DAC*
1S2

Jmp
JMP

JEJECT

THISLN
(XRT
CNTR

THISLN
(XRT2
cNTR
BUFR
BUFR
CAXIN

(XRT2
T1
(AXIN
CNTR
(AXIN
XRT2
XRT

T1

.~3
DELETE

/BACKUP L FOR XR

/7sETyuP END OF HOgE

/GORRECT END OF gUFFER POINTER,

/CoMPUTE CQUNT

/SIPHON LOWER PART,

/RESET 'LASTLN',*THIGLN', AND DATA FIELD,
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92633
02633
02634
22635

02636
82637
82640

82641
02642

02643
92644
22645
82646
082647

82659
82658
02651
82652
82653

92654
82655
82656
82657
92657
02669
82661
82662
92663
B2664

82465
82665

82667
82670
82671

82672
02673

82674

PAGE 63

DVDVD

DD

D0 0D VD 0 0

VVDV VTV VOO VD VO

0 0 D D0 DD

121301
602672
602650

643446
777767
102119

102040
900321

603446
200082
papens
1683157
6008512

100664
2e0e62
501347
74120¢€

603466
2000024
865544

16110@
202550
440064
2000260
758100
360064

1@1343
680512
2208064
040062
602657

2pp003
240006

682265

T 0D

D »>

0 0 XV VOV Q> DUV BT DOD >0 0D VD DVDVD 0

o

GEN®

GENa»
GENe

GEN»
GEN®

GEN+
GENe®

GEN®

GENs

GENa

GEN®
GENe

GEN®

GENa

ERASE

XSgEGN

117777
ERL

ERG

117777/
ERVX

TeESTc
JMS
JMP
JMP
ERROR
.DEC
JMP
LAW
JMS
SORTUX
JMS

ERROR
DEC
JMP
LaC
DAC
DZM=
JMP

GETLN
JMS
LAC
AND
SNA
ERROR
.DEC
JMP
LAC
DAC#*
PUSHJ
JMS

1S2

LAC
SMAICLA
TAD®
TSTGRP
JMS

JMP
LACe
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
P76080

7

ERR2-7
BUFR
CAXIN
DELETE
XPUSHJ
DELETE
THISLN
NAGSW

THISLN

GRPTST
START
THlSLN
L INENO
ERG

STARTYV
LASTV

xPOPJ

/TEST THE SECOND WORD, I[F ANY,

/ERASE VARIABLES
/LINES OR GROUPS

/8AD ARG FOR ERASE,
/ERASE ALL TEXT =e

/POINTERS MAY BE DIFFERENT NOW,

/ERASE LINES,

SPROTECT REST OF TEXT,

/EXTRACT ONE LINE

/7 (X~MEM)
/SKIP IF G(AC) = G(LINENO)

/(X=-MEM)

/INIT VARIABLES MAY BE IN THE TEXT
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82675
82676

82477
227e8

g27e1
e27@2
82703

82704
92785
82726

@z27e7
82718

82711 -

82712
22713

02714

82715
82716
82717
8272@
82721
82722
82723
82724
@2725
82726

82727
82730
82731
82732
42733

82734

82735
82736
82737
82749

92741
92742
22743
82744
02745
82746
82747

8275@

PAGE

DV VDV VO

DDVDVOVDI DVDVDOVODIVDOD VDDV VDD VDDIVIDDVDVDO IDD

64

000200
209157
040066
240064
865546
200062
741100

603445
183752
360012

741200
602721

750109
602722
340264
240066
220064
740200
602709
741000
442675
200064
340147
240214
777777
@48015

200067
340079
750200
622675
2000822
540501
741000
540475
682742
208475

183362
203125
540501
682747
280501
183273
200477
183273

»00D DV I>

VDIOVDONDVDVDDD

DODV> DDT»> D V» DDV V> V>V DV0>»V»>»0 D

GEN«
GENe

GEN«

/ROUTINE CALLED VIA “FINDLN"™:
/SEARCH FOR A GIVEN LINE 1,D,

/1ST RETURN

IF NOT FOUND,

/2AND IF FOUND,

/"THISLN"
/PLASTLN"
/nTEXTPw
XFIND

FINDN

- FEND2
FEND3

=0 "LINENO™ ]

= FOUNN LINE OR NEXT LARGER.

= LESSER AND/QgR LAST.

IS SET

)

Lac CFRS JINITIALIZE POINTERS TO FIRST LINE
DAC LASTLN

DAC THISLN /SAVE THIS ONg
DACe (XRT2

LAC LINENG

SPA /MAX 99.99
ERROR 24

.DEC

JMP ERR2-24

JMS THOS

Tap* XRT2 /LINENO=@ WILL ALSO BE FOUNgG
SNA

JMP FEND2 /FOUND 1T,
SMAICLA

JMP FEND3 /PAsT IT.

TAD THISLN /MOVE POINTERS -
DAC LASTLN

LACe THISLN

SZA
. JMP FINDN

SKP

152 XFIND /2ND EXIT = FOUND
LAC THISLN

TAD P2

DAC AXOUT /SET "TEXTP™,
LAK -1

DAC XCTX

.IFUND MULT!

LAC DEBGSW

TAD DMPSH

SZA!CLA

JMP#» XFIND

LAC SAVEOT

SAD C215

SKP

SAD C375

JMP 43

LAC C375

PRINTC

JMS XOUTL

LAC IMBUFF+2

SAD €215

JMP ,+3

LAC C215

JMS IMAGEMW

LAC C212

JMS IMAGEW
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02751'

82752
22753
22754
@2755
82756
82757
82760
22761
092762
082763

82764
92765
82766
82767
82770
82771
82772
82773
82774
82775

82776
022777
930090
03001
83302
03003
093204
23005
093006
93007

83010

g3g11
83012
83013

83g14
83915
83016
83017
83020
830621

- 83822

23823
83024
03825
03026
83827
83030
83031

PAGE

DVDVODDDODIVIDVD VDVDVVDIVD VUV VD

DVVODVTVODOVDD

o

0T

D VOV DD VDV TVVDVID

65

622675
geengn
103026
751109
340150
340165
340061
741200
603014
348166
840061

2000867
340070
750200
603027
200022
548501
741000
540475
682777
2088475

103362
290061
183273
200061
540501
741000
603007
200477
183273
200061

622752

193026
740001
682754

200067
7502080
693024
340070
751200
340167
240070
602753
349145
602763
geecen
440015
603036
777775

TVDV>»> VD DV> D>

VVDV>DODDP>VDO

DDVO> DDV

]

»0DV»VVDVV>DV> D xx» 0

GEN»

UTRA

UTE

uTte

UTRAX

117177
EXTR

17/
uTX

UTXP6

GET1

LENDC
JMP e

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
Ci100 /738A-337 & 340-376
M137 /7240-276 8 280-236
CHAR

UTXx /"?" FOUND--
P337
CHAR
MULTI
DEBGSHW
OMPSH
/PRINT ONLY IF BOTH ARE ZERO,

" UTRAX

SAVEOT
C215

C375
.+3
C375

XO0UTL
TMAGEMW

/FI1X FOR TRACE FEATURE,,  WAD,,.
/1F cR QUTPUT LF

JMP UTRAX /NOT A CR. No LF

LAC C212

JMS IMAGEW

LAC
.ENDC

JMP s

JMS
CMa
JMP

LAC
SZalcla
JMP

- TAD

SNA:!CLA
TAD

DAC

JMP
TAD -
JNP

]

1S2

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
DMPSH
UTRA+1 /GET NEXT CHARACTER INSTEAD,
€277 /TRACE DISABLED = RETURN "12"
uta
/UNPACK 6-B[TS
XCTx /STARTS=-1
GENDX
-3
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83032 R 0249015 R DAC XCTX
23833 R 220014 R LAC» AXOQUT /NEXT WORD
33034 R 4490014 R 152 AXOUT .
93235 R 040216 R DAC GTEM
#3836 R 288016 R GENDX LAC ¢TEM

RTL6
83037 R 108770 R GEN-_ JMS XRTL6
23048 R Q40016 R DAC GTEM
83041 R 740010 A - RAL
@23042 R 500151 R AND c77
#3043 R 940061 R DAC CHAR /SAVE
83844 R 5498151 R SAD c77
#3045 R 603011 R JMP EXTR JEXTENDED
93046 R 777748 A LANW -49 ’
83047 R 348063 R TAD CHAR
63858 R 623026 R JMP o GET1

LEJECT
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23851 R 008G A XENDLN 2 /TEQMINATE THE BUFFERED LINE ~ w~ENQLNw
83052 R 220066 R LACs LASTLN /SAVE OLD POINTER
23853 R @60ma4 R DAC» RUFR
83854 R 20904 R LAC BUFR
83055 R 060366 R DACe LASTLN
93056 R 290056 R LAC ADD
830857 R 740298 A SZA -
83868 R Q60710 A DACe AXIN
23061 R 225544 R LAC* CAXIN
23862 R 340167 R TAD c1
83063 R 948034 R DAC BUFR
83064 R 623051 R JMP » XENDLN
93865 R @o200a A XPRNT ) /PRINT A LINE NUMBER - "PRNTLN"
83066 R 200962 R LAC LINENO
‘43067 R 742020 A RTR
93878 R 742020 A RTR
83071 R 742028 A RTR
83072 R 749328 A RAR
#3073 R 123181 R JMS PRNT
93874 R 200415 R LAC PER

PRINTC
83875 R 183362 R GENs JMS X0UTL
83676 R 200062 R LAC LINENO
83677 R 103181 R JMS PRNT
83108 R 623265 R JMP&s XPRNT

171177
23191 R g@ppegn A PRNT @ /PRINT TWO DIGITS
#31A2 R 580155 R AND P177
83163 R @43322 R DAC VAL
83104 R 208152 R LAC C260
83105 R @40104 R DAC BOX
83196 R 283322 R LAC VAL
83107 R 623112 R JMP .*3
93110 R 440104 R 152 BOX
#3111 R 043322 R XYZ DAC VaL
83112 R 344770 R TAD M12
83113 R 742108 A SMA
83114 R 683110 R JHP XYZ-1
83115 R 200104 R LAC BOX
" PRINTC

23116 R 183362 R GENs JMS XOUTL
83117 R 203322 R LAC VAL
831289 R 34¢152 R TAD c269

PRINTC
83121 R 1083362 R GENa JMS X0UTL
83122 R 623181 R JMP s PRNT

LEJECT L
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23123
23124
83125
83126
83127
03207
83210
83211
03212
93271
83272

23273
03274
83275

83276
83276
83277
23308

83301

83382
23303

83304
83365
833@6

83307

93310
83319
23311
83312

83313

83314
#3315

83316
23317
83322
83321

PAGE

VDV p 2 DV VD DO VOVODVVDDDOVDVDDOD

DOV VDD

o]

DO OND

68

202003
oneann
BoRAan
777777

D64000
200080
801900

064900
270089

200009
843306
geBa1l
803300

203775
8039011
283123

777775

2ea775
2090212

203386
623273
200700
200200
083312

883776
erouia
2003123

777775

800776
800812

220011
500155
240154
623307

>>> 3> > P> >

T 020>

> >

>

J>>» 03

o> »

DVVO

GENa
GEN=
GENs
GEN«=
GEN=

GEN=
GEN=

GENs
GEN#
GENe
GEN»
GEN=

GENg
GEN#

IMBUFF

INBUF

0UTBUF

IMAGEMW

IMBF@1=, +2
WCAL B3

LIFUND
2003

.BLOCK 6@
LASCI1

1008
.BLOCK 57
LASCI1!

JENDC

4]

DAC IMaC
DAC*

LWRITE
CAL+341000
11

IMBUFF
.0DEC

=3

IMAC
IMAGER
IMBFB2=z.+2
RCAL@3

. IFUND
LHALT

CAL -32777
12

.ENDC
LIFDEF MUL
JMS 10RUSY
.ENDC

LAC IMaAC
JMP e

@

?

.READ
CAL+3+1000
10

IMBUFF
.DEC

-3

. IFUND MUL
HALT

CAL -28777
12

.ENDC
,IFDEF MUL
JMS 10RUSY
.ENDC

LAC»

AND

XOR

JMP#
LEJECT

MULTI
N 2; -1

<15>

<15>

/STORE AC FOR SORTR
IMBUFP

'3!3:1HBUFFn3
-348777

MULTI
-3

TI

/RESTORE AC FOR SORTR
IMAGEW
/STORAGE FOR AC

-2,3,IMBUFF,3
~28777

TI
-2

Tl

IMBUFP
P177
C208
IMAGER
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11177
ea3322 R VAL=,
03322 R 02600A X133 @ /"READC"
93323 R 2@@024 R LAC ENDCR /WAS LAST [NPUT CR
83324 R 548501 R SAD €215
83325 R 7410008 A SKP /YES
23326 R 603345 R JMP XT3IINX /NO - GO GET NEXT FROM BUFFER
223331 R INBF@1=,+2
83327 R RCALQ1 .READ -2.,2,INBUF, 48
93327 R 002776 A GENa CAL+2410008 -28777
@3330 R Q00@1@ A GENa 10
93331 R 203127 R GEN=s INRUF
GEN» .0EC
83332 R 777728 A GENs ~48
' JIFUND MULTI

#3333 R RCAL®2 JHWALT -2
3333 R 0@@8776 A GENa CAL -28777
83334 R 000012 A GENs 12

LENDC

JIFDEF MULTI

JMS IO0RUSY

LENDC
23335 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 ROEOM /YES
83341 R 545556 R SAD (6 /EBM?
83342 R 6084152 R JMP RDEOM /YES
83343 R 2009012 R LAC INBUFP
83344 R 185374 R JMS .GET JUNPACK NITIALIZAT[ON
83345 R 105481 R x 133Ny JMS LGET /UNPACK CHARACTER
03346 R 240154 R X0R c2080
83347 R 540154 R SAD c2e0 /IGNORE NULL
83358 R 6083345 R Jup X133NX
83351 R 540508 R SAD €377 /1GNORE RUBOUTS
83352 R 03345 R Jup XT133NX
83323 R 543377 R SAD 0213 /1GNORE LINE~FEED
63354 R 6083345 R JMP X133NX
83355 R 540475 R SAD C375 /USE CR FQR ESC .
83356 R 208581 R LAC c215
93357 R 049020 R DAC ENDCR
83360 R 048061 R DAC CHAR
83361 R 623322 R JMP & X133

.EJECT
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23362
83363

"83364

83365
23366
83367
23370
83372
23373
03374
83375
83376
83377
@3400
083461
23402
23403
83424
03405
23406
034907
23418
3411

83412
03412
83413
83414

83415
93416
83417
@342@
83421

23422
83422
#3423

83424
83425
83426
23427

PAGE

VD VDDV VDOD VVDVID T TLODOVDIVOIDVD

VWV TD VDVDT

b I B )

VO VD

79

eagron
741200
208061
B40022
440223
643377
223414
54555,
623404
345560
963414
777773
049823
223414
545557
603404
200022
1725435
208a22
540581
603412
540475
683412
683426
8083412
803414

802775
0a9a11
@63211

777729
2008013
185431
777777
840023

268775
082012

205568
263414
200061
623362

I VDV DIVD TVV> VO 0 VVHVDITDI>>

> > DD

> 0 V>

GENs
GEN#
GEN=
GEN=
GENs

A GENs
A GEN«»

DO DD

XouTL

XoUuTLQ

XQUTLI

XoUTLX=.
0TBFA1=.+2
WCALA1

WCALB2

XQUTLZ

a /"PRINTC"

SNA /USE AC OR CHAR

LAC CHAR

DAC SAVEQT /SAVF CHAR

152 PUTCNT /READY TO ByMP wPC?

JMP XoUTLQ /NO

LACe 0TBF@1 /YES _

SAD (31ag0 /HAS THE BUFFER OVERFLOWgD?
JMP XQUTL § /YES - IGNORg CHAR

TAD (1000 /N8 - yPDATE WPC

DACe 0TBF 21

LAW -5

DAC PUTCNT /RESET COUNT

LAC® 0TBFa1

SAD (31000

Jup XoUTL! /BUFFER gVERF_QWED - DoNT SAVE CHAR
LAC SAVEOT /GET CHAR

JMS LPUT

LAC SAVEOT

SAD €215 /QUTPUT BUFFER ON CR OR ESC
JMP XgUTLX

SAD c375

JMP XOUTLX

JMP XoUTLZ

.WRITE -3.,2.0yTByF, 48

CAL+221000 -38777
i1

QUTBUF

.DEC

-48

LAC OTBUFP
JMS PUTI
LAW -1

DAC PUTCNT
LJIFUND - MULTI
JHALT -3

CAL -38777

12

LENDC

.IFDEF MULTI

JMS 10BUSY
LENDC

LAC (1000
DACs» 0TBFB1
LAC CHAR
JMP = XOUTL

LEJECT
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03430
23431
23432
03433
23434
083435
23436
03437
03440
03441
03442
03443
23444
83445
03446
03447
03450
83454
03452
03453
83454
03455
03456
83457
03460
03461
03462
03463
03464
03465
83466
23467
83478
83471
23472
93473
03474

83475

83476
83477
83500
83501
83502
23583
03524
835@5
83506
83507

23510

PAGE

VDV VVDDVDVDOVDDVDIVVVIDIDODDIVIDIVDODVIVODDO

DDVDVOVVIVDIVDVDO 2

P

71

4491926
440106
440106
440106
440106
440106
440106
449106
440106
44@106
440106
440106
4403106
440106
440106
440106
440106
44081086
440106
440106
440106
44090106
449106
440106
448106
4490106
440106
440106
4401086
448106
449106
440106
448106
440106
4490106
448106
449106

803475
200145

1083362
2908106
103101
148186
440263
220063
741200
683512
840062
280416

183362

DV VDI DOV OVIDDVVIODDVOVDVOD DV VDIV DDODVDDVDODTO

VDO» D VDDV 0

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 27
ISZ ERR2CT

.0cT

LAC €277

PRINTC _

JMS X0UTL

LAC ERR2CT

JMS PRNT

DZM ERR2CT sCLEAR FOR NEXT ERROR
1S2 PC /PRINT LINENO IF INDIRECT COMMAND
LAC® PC

SNA

JMP ERR2T

DAC LINENO /SAVE FOR PRINTING

LAC C240

PRINTC

JMS XOUTL
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PRNTLN
83511 R 183065 R GENa JMS XPRNT
23512 R 200501 R ERR2T LAC CCR
PRINTC
23513 R 103362 R GENa JMS XoUTL
23514 R 6083527 R JMP RECVR
23515 R @40106 R FUNERR DAC ERRCT /SAVE THO pIGIT ERROR ¢OpE
83516 R 208145 R LAC c277
PRINTC /PRINT pOURLE ?
23517 R 183342 R GEN® JMS XoUTL :
83520 R 603475 R JMP ERRPCX
. .IFUND MULTI
23521 r 200501 R rECOvVR LAC CCr
PRINTC
23522 R 183362 R GENe JMS XQUTL
.ENDC
. IFDEF MULTI
X RECOVR DEMe cTLP
LAC CCR
PRINTC
JMS [10BUSY
LENDC
83523 R WCALA4 MRITE -3,2,FOCAL9, 42
23523 R @82775 A GEN= CAL+2%1008 -33777
83524 R Q00011 A GENe® 11
83525 R @2@@l77 R GEN» FOCALS -
GEN® .DEC
93526 R 777738 A GEN® -40
903527 R " RECVR=,
LIFDEF MULTI
JMS TORUSY
LENDC
03527 R 208013 R LAC OTRUFP
03538 R 125431 R JMS L PUTI
23531 R 208581 R _ LAC €215
83532 R 940028 R DAC ENDCR
83533 R 777777 A LAW -1
83534 R 040823 R DAC PUTCNT
#3535 R 285560 R LAC (1420
83536 R 063414 R DACe# OTBF@1 . .
23537 R 208026 R LAC TTIN /RESET CAL FOR NORMAL INPUT !
23548 R 103553 R JMS SETRCL '
83541 R 2000827 R LAC TTOUT
83542 R 103544 R JMs SETWCL
23543 R 680547 R JMP STARTz

LEJECT
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83544
23545

83546

03547
23559
23551
83552

93553

83554
23555

83556
23557
23560
23561

PAGE

VVVD

o

0 0

VOO0

73

200700
043422

245560

044165
345560
943412
623544

8000200

943333

245561

P43327
345568
244123
623553

> DDV

0 0

DDV

/SET WRITE CAL'S SUBROUTINE

SETHWCL

/SET READ
SETRCL

5]

. IFUND MULTI
DAC WCALD2
JENDC -

XOR (10089
. IFDEF MULTI
DAC» BWAlT
LENDC

DAC LBOUTY
TAD (1000
DAC WCALRY
JMP® SETWCL
caL'S SUGROUTINE
[

.IFUND MULTI
DAC RCALB2
XO0R (2000
.ENDC

. IFDEF MULTI
XOR (1020
DAC» BWAIT
TAD (1e00
JENDC

DAC RCALGB1
TAD (1900
DAC LBIN1A
JMP s SETRCL

LEJECT

/. WAlT
/PROQPER _NWAITR

/7.INLT

/ WRITE

/7. WALT

/PROPER ,WAlTR

/.READ
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23562
03563
n3564
23565
83566
83567
a357e
83571
83572
83573

03574
03575
83576
83577
036020
03601
83602
23603
83604
83605
83606
03607
83610
83611
83612
83613
03614
03615
83616
83617

83620
83621
83622

PAGE

0

VDDVDVDODID

VD VDDV DDVITLVDLL VDD VT D

TV

74

peeonn
777581
340061
741200
340174
340153
741200
740040
340500
040074

See1,5
340176
740200
340175
7512080
623620
200074
5€9151
740209
103623
2000874
548501
683613
208761
623562
208257
7512020
603611
103623
613613

2¢01s51
103623
603602

DV >» 00>V > >

TDOV> DV VDVDONLU>»> VD0 V>V >0 0

VDB

PACBUF

TRy

PACBXT

111777
ESCA

4

LAW
TAD
SNA
TAD
TAD
SNA
HLT
TAD
DAC

AND

TaD
SZA’
TAD
SNAICLA
JMP

LAC

AND

SZA

JMS

LAC
SAD
JMP

LAC
JMP#
LAC
SNAlCLA
JMP

JMS

JMP

LAC
JMS
JMP
<EJECT

-277
CHAR

P40
M108

€377
T2

cldg
M148

Ci148

ESCA
T2
€77

PCK1y
T2
C215
+3
CHAR
PACBUF
XCTIN

PACBXT
PCK1
-4

C77
PCK1
TR1

/PACK A CHARACTER - "PaACKC"
/CHANGE 277 710 337
¢/TEST FOR RUBOUT,

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

/0ATA WgoRO,

/348-377 AND 2808-237
© /7240-337

/1GNORE 300
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83623 R g@oodea A PCKj [
93624 R 043024 R DAC TEMPK
#3625 R 200057 R LAC XCTIN /=@ TO START
23626 R 345562 R TAD (JMP PCKTS
93627 R 043631 R DAC +2
#3632 R 200256 R LAC ADD
83631 R 000022 A XX
3632 R 663651 R PCKTB JMP ROT-1
03633 R 6083652 R JMP ROT
RTL6
83634 R 1P@770 R GENe JMS XRTL6
83635 R 140057 R DZM XCTIN
- 83636 ‘R 34p@24 R TAD TEMPK
83637 R 260010 A DACe -~ AXIN
03640 R 14@056 R DEM - ADD /CLEAR PACKING WORD
3641 R 225542 R LAC* (PDLXR /CHECK FOR OVERFLOW (TAD P76pg) TO PROTECT (X_MEM)
23642 R 744001 A cMAtCLL
03643 R 340167 R TAD C1
83644 R 340143 R TAD P13 /REGERVATIONG
23645 R 365544 R TAD» (AXIN
03646 R 750400 A SNL!CLA
83647 R 623623 R JMPe PCK1
ERROR 16 /FULL BUFFER
GEN® .DEC
83658 R 603455 R GEN# JMP ERR2-1¢
11117
83651 R 750080 A © CLA
3652 R rROT RTLG
93652 R 100770 R GENe JMS XRTLE
83653 g 340224 R TAD TEMPK
3654 R @4p256 R DAC ADD
83655 R 4408057 R 182 XCTIN
83656 R 623623 R JMPs PCK1

JEJECT
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83657
83669
83661
03662
03663
63664

83665
03666
83667
03670
83671
83672
83673
93674
03675
83676
03677
03700
a37el
03702
83703
93704
93705
83706
03707
23718

83711
83712
23713
83714
83715

83716
83717

83720

83721
03722
83723
83724
83725
83726

83727
83730

23731

23732
83733

PAGE
R

VIV VDT VOVDIDIODVOVDODLIVTDOD VDIV VDV D DYV DV DOVDD

VVODD

D 0

VVVDOBVDO D

00

VDO

76

2002825
440070
pa@e7?
5400023
103725
540296

622265
2208272
elalla
27217
348167
@aQry4
7272777
340€45
777774
123716
44272
2228272
lp3zlpt
777776
103716
44Q272
125524
40@072
104672
2098521

183362
200156
341367
348072
603661

A20200

840073

122752

123362
4430273
603728
623716
220200
200424

103362
200501

1083362
2008072
623725

0D XV 0V VDD

DD DVDMDTV> VDOV V> TV>D VDD VIV

VD>» DVVV D o > DVODODD

DX

DOV

GEN«

GEN=

GENs

GEN+

GENe

GENa

ToUMP

/177
TOUMPX

TOUMPC

LAC
1S#
DAC
SAD
JMS
SAD
POPJ
JMP
LAC»
DAC
LAC
TAD
DAC
LAW
DAC
LAW
JMS
1S2
LAC®
JMS
LAW
JMS
Isz
JMS s

PT1+480000

JMS
LAC
PRINTC
JMS
LAC
TAD
TAD
JMP

4]

DAC
GETC
JMs
PRINTC
JMS
1S#
JMP
JMPa

4]

LAC,
PRINTC
JMS
LAC
PRINTC
JMS
LAC
JMP o
.EJECT

FRSTCV
NMPSW
PT1
LASTCV
TOUMPC
LASTY

XPOPJ
PT4
0P+l
0P

Ca
AXOUT

=1
XCTX

-4
TDUMPX
PTy
PTq
PRNT
-2
TOUMPX
PT1
.AO

FLOUTP
€215

XoUTL
GINC

M2

PT1
TOUMP+2

T1
UTRA

X0UTL
T1

.~3
TOUMPX

C255

XouTL
€215

XQUTL
PTy
TOUMPC

/INIT POINTER FOR SYMBOL DUMP,
/TURN OFF THE TRaACE FOR gXIT

/7EST FOR END OF LISy,

7¢DCA 1 XOP)_FOR(X-MEM)

/READ SUBSCRIPT 10 g9

/PICK UP VALUE

/PRINT VALUE
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03734
83735
03736
93737
83740
03741
83742
03743
83744
03745
83746
n3747
83759

83751

83752
83753
83754
83755

PAGE

VD VOVDVODVODVDIU DT

0

DVDVDOLO

77

229112
440112
7490190
340112
360272
740010
865522
360112
965523
165521
200112
565563
140112

602517

002 aa
740001
340167
623752

VDODMMDM>VDD>»>DD

P

00> >

GENa

77/
XRAN

LAC*
1S2
RAL
TAD
TAD»
RAL
DAC»
TADs
DAC»
DZMs
LAC
SADs
0ZM

.AB

.AC
JAA

RETURN

JMP

RANPT
RANPT

RANPT
PT1

RANPT

RANPT
(.SCOM
RANPT

EFUN3

/TWOS COMPLEMENT - Cla

THWOS

e
CMa
TAD
JMPs

JEJECT

C1
TWOS

/RANDOM NUMBER GENERATOR,
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a3756
03757
83760
83761
83762
03763
83764
83765
83766
03767
83778
83771
83772
83773
83774
23775
83776

83777
s40082
24001
24082

840203
04004
84005

#4006

a4007
24010
f40211
24012

84013
84014
84215

84066
84066

PAGE

DDO0VDVDDVDV VDDV IDVVI

000 VDV ) T 00D DD

0 o

78

0a3756
225564
240700
225565
040001
44140
044173
844125
345566
240002
240005
240203
240006
204140
345567
042360
200161
062360

806775
220201
283521
@eooga

802775
000211
pegl7z7

777730

205521
242360
842420
842427

2@557@
105431
602644
884046
804066

2008215

DDV DD VDV DDVDIUVTVDVLIDTOLDODT

> » > 0D > Ir

DOM »

DVODDODD

>

GEN,
GEN#
GENs
GENa

GEN#
GEN®=
GEN®
GENe®
GEN®

~3,2,FO0CALY9, 40

. IFUND MULTI
COME IN=,
BREGIN LACa (.SCOM+3
DAC BOTTOM
LACs (.SCOM+2
DAC BUFSTX
DAC FILE®,
BAC FILE@2
DAC FILE®3
TAD (3
DAC ENDT
DAC FRSTCV
DAC LASTCV
DAC LASTYV
LAC FILE®@1
TAD (2
DAC FLACY
LAC FILEXT
DAC# FLAC1
LINIT -3,9,RECOVR
CAL+0,1000 -33777
1
RECOVR+8
@
JWRITE
CAL+2%1000 -38777
11
FOCAL9
.DEC
-40
.ENDC
. IFDEF MULTI
BEGIN=,
.ENOC
LAC ,AA
DAC FLAC1
DAC FLAC?
DAC FLAC3
. IFUND MULTI
LAC (QUTBUF+2
JMS PUTI
’ JMP XSBEGN
BUFFER=COMEIN+79
COMOUT=COMEIN+114
.LOC COMOUT
. 215
.ENDC
. IFDEF MULTI
DAC FLAC14
TAD (1
DAC FLAC15
TAD (1
DAC FLAC16
JHKP

LENODC -

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,.ga
4 LIBRARY WRITE XX, (YY

/ LIBRARY KILL

/ “LIBRARY cLOSE
/
L

04047 R IBRAR SPNOR /1GNORE SPaACES
84067 R 172233 R GEN® JMS XSPNOR
948780 R 540501 R SAD c215 /1GNORE CoMMAND {F CRr
POPJ '
04871 R 602265 R GEN= JMP XPOPJ
04872 R 540433 R SAD C273 /IGNORE 1IF;
POPY
84073 R 602265 R GENe JMP XPOPJ
04874 R 777767 A LAW -11
84075 R 1021108 R JMS FETVAR
: SORTC GLIST
24076 R 101321 R GENe. ' JMS XSORTC
84877 R 008453 R GEN# GLIST~1
94100 R 741282 A SKP
ERROR 32
GEN= .0EC
#4101 R 603435 R GENe JMP ERR2-32
‘ SORTJX LIBCMD
04102 R 1020840 R GEN= JMS XSORTX
04103 R @90331 R GENe LIBCHMD-1
ERROR 32 /BAD LIBR CMD ARG
GEN=® 0EC
$4104 R 603435 R GENw JMP ERR2-32
/
g41gs R 14234 R LBIN JMS LBFILE /GET FILE NAME
94186 R 2@p0328 R LAC BLKIN /SETUP [NPUT CAL'S
04107 p 040032 R DAC LIBRSN /SIGN BIT B
84116 R Q44114 R BAC LBING1
#4111 R Q44136 R DAC LBINB2
84112 R 044266 R DAC LBING3 o g
24113 R 1083553 R JMS SETRCL -~ S
. IFDEF MULTI
JMS 10BUSY
' . LENDC
84114 R LBING1 LINIT 9,@,RECOVR
94114 R @002 A GENg CAL+0,10@8 @2777
24115 R 002201 A GENa 1
24116 R 003521 R GENae RECOVR+@
94117 R Q20000¢ A GEN, 2
. IFDEF MULTI
JMS 108USY
{ENDC
04120 R 284125 R LAC FILE®Z
-, 84121 R S@85571 R AND (77777
T 'P4122 R 044125 R DAC FILE®3
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04123
n4123
049124
04125
04126
04127
04130
24131
04132
04133
04134

04135

24136
24136
04137
04140

04141
04142
84143
84144

04145
84146
04147

94152
04151
94152
24153
94154
04155
B4156

24157
24160
p4161
84162
24163
24164

04165
04165
04166

PAGE

D VIVODDVDODDVDVULDODD

D0 LD

‘n;uz):u:o:v DVDTV VOO D00 T XD 0

T 0T

81
824125

03009
00002
LT
044234
204125
585552
741200
644136
204234
741200

603433

004148

geoaoe .

020003
008009

220162
240063
208061
542581

602265
549433
601203

192752
604144
124260
200501
603347
104260
604143

104234
290089831
844171
844202
844210
183544

800820
006601

o

> TOP>D T X>> >

DODVDVD VD VDDV DT/ 00D DBV > > >

» >

GENe
GEN®
GEN®

GEN«
GEN«

GEN=
GEN#
GEN®

GENa»

GENa

GENa
GEN«»

FILEA3=.+2
LBIN1A

FILEDL=.+2

LB8INO2

LBINLP

RDEOM

HSPX

LBouUT

JFSTAT A, XX
CAL+3000 28777

2

XX

DAC LBFILE
LAC FILER3
AND (700000
SNA :
JMP .*4
LAC LBFILE
SNA

ERROR 34
.DEC

JMP ERR2-34
JIFDEF MULTI

JMS 10RUSY

.ENDC

.SEEK 2,XX

CAL 088777

3

XX

. IFDEF MULTI
JMS 108USY
.ENDC

LAC CFRSX
DAC PC

LAC CHAR
SAD C215
POPJ

JMP XPOPJ
SAD C273
JMP PROCES
GETC

JMS UTRA
JMP LBINLP+1
JMS LBIEND
LAC €215
JMP XI33INX+2
JMS LBIEND
JMP LBINLP
JMS LBFILE
LAC BLKOUT
DAC LeoyT2
DAC LBOUT3
DAC LBOUT4
JMS SETWCL
. [FDEF MULTI
JMS 10BUSY

LBOUTY

LINIT @,0,RECOVR

1

CAL+2+1000 02777

/ALL DONE

/MORE IN COME IN

/END LIBR IF OPEN
/END LIBR IF OPEN

/GET FILE NAME
/SETUP OUTPUT CAL'S
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#4167
24170

04171
04171
349727
04173

84174
04175
04176

24177
24200

24201

84202
04202
84203
84204
94205
84206

94207

04210
24210
94211
#4212
34213
24214
24215
84216
04217

94229
84221

24222
84223
04224
24225

TVDHDONOD n VTV 0D VD

P

DVVVDODIVDDVDDO

o 0

DD VvV DO

82

2a3521
aeoran

004173
Aogoen

200004
geanen

777777

040032 -

684143

209032
740100

603432

2¢0029
20003026
604214
200032
740100

603432

gegoge
200001
883521
200000
148032
208027

163544
604143

2ap032

74100

603437
6081234
200032
748100

> >

> 200 »>» 0 D>

VDD VO»> D> >

» D20 D

GEN=
GEN=

GEN®
GEN®
GEN®

GENs
GEN=

GENe
GENe

GEN«
GENe
GEN»
GENs

FILER2=.+2
LBOUT2

/
LBCcLOS

LBOUTY

LBKILL

LBOUTS
LBOUTZ

/
LBHWRIT

LBTEXT

RECOVR+@

]

. IFDEF MULTI
JMS 108USY
.ENDC

LENTER @, XX

CAL 24777

4

XX

. IFDEF MULTI
JMS 108USY
JENDC

LAW -1

DAC LIRRSW

JMP LBINLP

LAC LIBRSW
SMa

ERRQOR 35
.DEC

JMP ERR2-35
. IFDEF MULTI
JMS 108USY
LENDC

.CLOSE 2

CAL 08777

6

JMP LBOUTZ
LAC LIBRSW
SMA

ERROR 35
.DEC

JMP FRR2-35
. IFDEF MULTI
JMS [0BUSY
.ENDC

JINIT 2,8,RECOVR
CAL+021000 088777
1

RECOVR+2

@

DZM LIBRSW
LAC TTOUT
JMS SETWCL
JMP LBINLP
LAC LIBRSW
SMa

£RROR 35
.DEC

JMP ERRZ2-35
JMP WRITE
LAC L[BRSH

SMA

/CLEAR LIBR SWITCH
/RESET WRITE CAL'S

/G0 FINISH cMp
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94245

24226
24227
#4227

24239
04231

24232
24233

24234
04235

84236
84237

84240
84241
P4242
94243
04244

84246
04247
94250
94251
94252
84253
64254
74255
84256

04257

842489
04261

‘ D4262

84263
04264
84265
04266
64266
84267

84272

94271

PAGE

DD o

el e

WD VDDV ODDHDDO VD VVVD0TVDODHD BV VD

0

DDVDVDDV VUV

83

603465
1@2752

193342
548501

602265
604227

208209
204125
345567
044260
200161
064260
200061
540416
741000
604250

102752
604243
777772
102110
200261
540501
741000
5408433
624234

683434

200000
2080826
103553
200032
741200
624260

00gepe
309006
148032
624260

0 0

x

T>» DO >

020> >

VDD >V VDV> VO D>V DVV D>

GENe
GEN«

GEN®

GEN=

GENw»

GENs

GEN»
GEN#

GEN#
GEN+

LBTEXX

/.
LBFILE

/
LBIEND

LBING3

"ERROR

.DEC
JMP
GETC
JMS
PRINTC
JMS
SaD
POPJ
JMP
JMp

[

LAC

TAC

DAC

LAC
DACe
LAC CHAR
SAD €240
SKP

JMP . *3
GETC
JMS

JMP. -4
LAW

JMS

LAC

SAD

SKP

SAD
JMP
ERROR
.DEC
JMP

7]

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

DEM
JMP=

LEJECT

ERR2-8
UTRA

XoUTL
c215

xPOPJ

LBTEXX

FILEB3

LBIEND
FILEXT
LBIEND

UTRA

-6
FETVAR
CHAR
c215

€273
LBFILE
33

ERR2-33
TTIN
SETRCL
LIBRSy

LBIEND:
2

L1BRSN

LBIEND

/PUT COMMAND INTO
/0UTPUT BUFFER

/ALL 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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94272
24272
24273
04274
94275
24276

84277
s43n0
94301
34302

- 84303
04304

84305,

84306
a4307
24310
04311
84312
84313

24314

" 84315

84316

. 84317

84320

84321
84321

24322

84323

84324

24325
84326
a4327
04338
84331
24332

84333

24334
24335
04336

84337
84340
04341
B4342

PAGE

'mDoxomoO DD

T VVVIOV DO VTV VDOV D

VVV OV OO VDO 0 D DD

X

0T

VOB

B4

225522
758100
684277
125534
750081

848122
125525
200076
125515
634305
0000876
440122

602517
1051490
600137
500167
400137
200000

602517
125513

6043240
202876

682517

225522
741200

603444
751109
125534
125525
9208876
125516

604333

aeoe7é
682517

125514
634337
eaee7e

692517
125517
604343
00876

> V0V T VDT MM O >» MDD >»M

o TOM )

»m

‘DM DM M> D

0

oo™

DVDOVMD

GEN+

GEN«

GEN#

GENs»

GEN«»

GENe»
GEN®

GENa

GEN

/FLOATING
/FLOATING
FEXP

/FLOATING
ARTN

/FLOATING
FLOG

/FLOATING
Fcos

FSIN

POINT ARITHMETIC INTERPRETER FOR FOCAL
POINT PACKAGE - EXPONENTIAL

GETSGN

LAC® ’ . AB

SMA!CLA

JMp «*+3

JMSa .BA

CLA!CMA

DAC SIGN; /C(SIGN) =~y IF X<g
JMSe AP /PUT o
FLARG

JMS# DEXP

JMP .2

“FLARG

152 SIGN2
RETURN

JMP EFUN3Z

JMS FINT

FPUT XY

FGET FLTONE

FODIV XY

FEXT

RETURN

JMP EFUN3

POINT ARC TANGENT

JMS e DATAN

JMP . +2

FLARG

RETURN

JMP EFUN3
LOGARITHM

GETSGN

LAC» . AB

SNA

ERROR 25 /BERC ARGUEMENT FOR LOG
.DEC

JMP ERR2-25
SPAICLA

JMSe .BA /NEGATIVE ARGUMENT
JMS» AP /PyT
FLARG

JMS» DLOG

JMP 42

FLARG

RETURN

JMP EFUN3

POINT SINE AND COSINE
JMS 4 0coS

JMP .42

FLARG

RETURN

JMP EFUN3Z

JMS & DSIN

JMP 2

FLARG
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RETURN
24343 R 602517 R GENs ©JMP EFUN3
: JEJECT
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ZINPUT/QUTPUT ROUTINES FOR THE FOcaL
/FLOATING POINT PACKAGE,
/IN THE COMMENTS BELOW:-

/ F = NUMBER OF DIGITS TO gg QUTPUT =FISW
/D = NUMBgR OF pECIMAL PLACES =DECP
/ E = DECIMAL EXPONENT =BEXP
/ P = NUMBgR OF PLACES REMAINING TO gE
/ PRINTED BEFORE pECIMAL POINT
G4344 R 000000 A TG0 (]
84345 R @4@123 R DAC SCOUNT /SAVE NUMBER OF DIGITS AVAILABLE - *SET GOUNTS»
#4346 R 2p004@ R LAC FISW
84347 R 741200 , SNa /FLOATING OUTPUT?
84358 R 604372 R JMP R6 /YES, ROUND oFF To 6 pLACES
84351 R 103752 R ‘JMS . Ty0S /NO, COMPUTE FIELD SI1gES
84352 R 340055 R - TAD - DECP v :
©94353 R 741100 A " SPA s F-D >@a ?
#4354 R 604361 R JMP .+5 /YES
84355 R 750001 A cLalcMa /N0,
P4356 R 340042 R TAD FISW
84357 R 040055 R DAC DECP /MAKE D = F-1
#4360 R 758201 A CLA:CMA
84361 R 348132 R TAD BEXP sCOMPARE DECIMAL EXPONENT
04362 R 740100 A SMA / F-D > E?
84353 R 75008 A cLA /NO, ROUND OFF TO ,F PLACES
@4364 R 340040 R TAp - FISW /YES
84365 R 741108 A SPA / D+E < B ?
#4366 R 604413 R JMP RET1 /YES, NO ROUNDING NEEDED, GO TO PRINT
®4367 R 344585 R TAD MO /sNO, ROUND TO D+E PLACES,
94378 R 7401080 A SMA 7O A MAXIMUM OF D PLACES
84371 R 758008 A CcLA
84372 R 34p218 R R6 TAD RND2 / #ROUND UP &
84373 R 942125 R DAC TEMPO /SAVE NUMBER+1 OF PLACES TO ROUND TO
24374 R 34211 R TAD BUFST /SET UP BUFFER ADDRESS AT WHICH
84375 R 048124 R oAc PLCE /RBUNDING OFF SHOULD START
94376 R 2088125 R LAC TEMPO
24377 R 183752 R JMS THOS /SET UP COUNT OF MAXIMUM NUMBER
#4408 R 940125 R DAC ‘TEMPO /0F CARRIES ALLOWABLE
@441 R 2p5555 R . LAC TS /LITTLE EXTRA ON FIRST DIGIT,
@4402 R - 468124 R RET 1SZ» " PLCE /ADD 1 T DygIT AT CURRENT PQOSITION
044083 R 360124 R : TAD» PLCE .
044084 R 344772 R TAD M12
94485 R 751100 A SPA!CLA JCARRY REQUIRED?
84486 R 604416 R JMP FPRNT /NO, GO TO OQUTPUT
g4497 R pbpl2s R DAC* PLCE /YES, MAKE CURRENT QIGIT ZERO
84410 R 442125 R 1S% TEMPO /BEGINNING OF RUFpER REACHED?
B4411 R 604453 R JMP DECR /NO, DECREMENT BUFFER ADDRESS AND REPEAT
84442 R 468124 R 1SZ= PLCE JYES, SET MANTISSA T0 9.1
g4413 R 255132 R RET1 LAC BEXP /COMPENSATE BY INCREM EXPONENT
84414 R 345572 R TAp (1 /FIX FOR OUTPUT oOf .t
84415 R @48132 R DAC BExp /...WAD JyNE 69
sFORMERLY 1SZ BEXP REPLACED ABOVE THREE INSTRUCTIONS
94416 R 200048 R FPRNT LAC FISHW /AUTO-INDEX REGISTER ALREADY SET, - ®PRINT»
84417 R 741230 A SNA /F =027
94420 R 684502 R JMP FLOPX /YgS., QUTPUT AS FLOATING NUMggR
‘94421 R 103752 g

JMS THQS. INO»
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DAC FCOUNT /SET UP COUNT TO PRINT F PLACES

84422 R 040124 R
94423 R 340132 R TAD BEXP
24424 R 748388 A SMA!SZA / E >F?
24425 R 6p4sea R JMP XXX /YES, PRINT X'S
4426 R 340055 R TAD DECP
B4427 R 7401080 A SMA /7 E CF=-D?
24430 R 750000 A CLA /NGO, TAKE P = E
94431 R 163752 R JMS TWOS JYES, TAKE P = F-D
94432 R 348132 R TAD BEXP
@4433 R 103752 R JMS TWOS
94434 R Pap125 R DAC TEMPO /SET UP MINUS P
94435 R 2gp132 R BACK LAC BEXP /PRINT DD.DDD
04436 R 348125 R TAD TEMPO
34437 R 751288 A SNA!CLA /7P =zE?
04442 R 604465 R JMP DIG /YES, PRINT DIGIT
24441 R 340125 R TAD TEMPO /NO,
24442 R 340167 R TAD C1
@4443 R 751100 A SPA!CLA i /P >1 7
Paqssa R 777760 A LAW 248-2648 /YES, TAKE SPACE: OTHERWISE ZERO
$4445 R 104468 R IN JMS ouT, /PRINT cHARACTER
P4446 R 442125 R 152 TEMPO /P CHARACTERS PRINTED?
84447 R 604435 R JMP BACK /N8
04450 R 200415 R LAC PER /YES,
PRINTC /PRINT DECIMAL POINT
#4451 R 103362 R GEN= JMS XOUTL :
94452 R 604435 R JMP BACK
1/11/7
@4453 R 750081 A DECR CLA'CMA
24454 R 340124 R TAD PLCE
84455 R 040124 R DAC PLCE
04456 R 750000 A CLA
94457 R 604492 R JMP RET
11717
@44s0 R gegagn A ouTA 2
B4461 R 105036 R JMS 0UTpg /PRINT cHARACTER
84462 R 440124 g 1g% FCOYNT, /F CHARACTERs PRINTED?
@4463 R 624462 R JMP& OUTA /NO, RETURN
04464 R 624344 R JMP e T60 +YES, NUMBER FINSHED
11117 .
84465 R 750001 A DIG . CLASCMA
#4466 R 340132 R TAD BEXP /REpUCE E, gY 1
B4467 R 048132 R DAC BEXP
94478 R 4408123 R 1S2 SCOyNT /ARE ALL SIG. FIGS, ySED?
94471 R 684476 R JMP DIGPS /NO
84472 R 750001 A CLAICMA J/YES, -
94473 R 042123 R DAC SCOUNT /RESET COUNT TO -1
04474 R 750000 A CcLA
84475 R 604445 R JMP IN /AND LEAVE C(AC) = @
B4476 R 22p014 A DIGPs LAC* FLTXR /TAKE NEXT DIGIT FROM BUFFER
94477 R 6M4445 R JMP IN
1117 :
: /D0 FLOATING OQUTPUT
84500 R 2pgo4a R XXX LAC FISW
84501 R 74108080 SKP

FLOPX LAC ~~  DECP

>

- 84592 R 200055
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84503
04504
24505
84506
gasa7
04519
24511

94512
04513
04514
94515
84516
64517
24529
84521
84522
24523

PAGE 88

DVV VDOVIDD

DD VDV VD ODD DO

183752
741200
777767
240124
750700
185836
220415

103362
444344
220014
104460
440123
604514

750@01
848123

750000
604515

DD> > > I

D> 0> VTV >V

GEN®

MD

JMs
SNA
LAW
DAC
cLa
JMS
LAC
PRINTC
JMS
1S2
LAg*
JMS
182
JMP

cLA!CMA

DAC
CLA
JMp
.EJECT

TwOs

-DIGITS
FCOUNT

ouTDG
PER

X0UTL
TG0
FLTXR

OUTA
SCOUNT

=3
SCOUNT

=6

/SET COUNT TO PRINT
/6 DIGITS AFTER DECIMAL POINT

/PRINT "g"
/PRINT ", "
/SEND RETURN
/TAKg NgXT gIGIT FROM BUFfFgR
/PRINT IT
/TEST FOR END OF INPUT
/AND REPEAT

/QUTPUT gXTRp ZEROS.
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/D0UBLE PRECISION DECIMAL-BINARY

/INPUT AND CONVERSION FOR &+ OR - XXX,,,
24524 R QQece2 A DECONV [}
04525 R 165522 E DZMa .AB
@4526 R 165523 E DZMe _AC
94527 R 140037 R DEZM OVER2
94530 R 140131 R DEM DNUMBR

“@4531 R 750021 A CLA!CMA
04532 n 940130 R DAC I1SIGN
94533 R 777525 A CLAW -253
94534 R 340061 R TAD CHAR
@4535 R 7412080 A SNA
#4536 R 604543 R Jup .+5 /+SIGN: GET NEXT
24537 R 341367 R TAD M2 /CHECK - SIGN
04548 R 7522080 A SZA!CLA
84541 R 604544 R JMP .*3
#4542 R 042138 R DAC ISIGN
94543 R 104662 R JMS INPYT /GET NEXT
04544 R 540416 R SAD C240
24545 R 604543 R JMP =2
. /FORMERLY WAS JUMP -4

24546 R 104550 R JMS DECON
84547 R 624524 R JMPa DECONV

11177
24559 R ga@oge A DECON ")
04551 R 548414 R SAD c305 /TEST LEAD CHARACTER FOR TERMINATOR
04552 R 624550 R JMP» DECON
) - TESTN
24553 R 182242 R GENe JHS XTESTN
84554 R 624554 R JMPe CECON
84555 R 604565 R JMP oTST -
24556 R @49127 R DSAVE DAC DIGIT sYES ~ SORTCN IN AC
94557 R 440131 R 152 DNUMBR /INDEX NUMBER OF DIGITS
@456 R 1p46gp R JMS MULT1g JREMAIN MUST .o SINCE OVERFLOW IS CHECKED
94561 R 748208 , SZa

ERRQR 26 /NPUT-QVERF_OW ERRQR
GEN= .DEC
94562 R. 603443 R GENe JMP ERR2-26
84563 R 104662 R JMS INPUT
#4564 R 6084551 R JuP DECON+1 JCONTINUE
204565 R MINUSA=.

84565 R 777477 A DTST LAW -301 -
@4566 R 349061 R TAD CHAR
84567 R 7511080 A SPAICLA
04578 R 624550 R JMPs DECON
84571 R 777445 A LAW -333

/LAW -332 cHANGED TO LAW =333 .....WAp....JUNE 69 FOR @82 gUG
84572 QR 340061 R TAD CHAR
24573 R 750100 A SMA!CLA
#4574 R 6245518 R JMP e DECON
24575 R 200061 R LAC CHAR
84576 R 500151 R AND c77
24577 R 6@4556 R JMP DSAVE

: 17117

946gg R gogega A MULT1g ") /ROUTINE TO MULTIPLY
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04601
04602
24603
P4604
Q4605
@4606
Qaa6a7
34610
24,11
84612
34613
24614

‘04615

B4616
?4617
34620
F4621
B4622

24623
04624
84625
94626
84627
@4630
24631
94632

- 84633

64634
@4635
84636
84637
84640
84641
84642
84643
Ba64s
84645

B4646

B4647
246590

'@4651

84652

- 94653

24654
04655

- 84656

04657
34660
04661

84662
84663
4664

PAGE

YVVDDODUVID DIV VUV VLY DD

DD DDV D DDV DVDDODUVDODUVUVDIDDIVTVDDVD DU VD

p e

9@

202037
240236
225523
0423035
225522
A42R34
144126
124623
194,23
104641
104623
20@127
0agR3z6e
140035
148034
124641

200126

624600

geoege
200837

744210
Q42237
225523
748010
065523
225522
740210
865522
200126
748010
040126
624623
aeannn
754002
208237
340036
9400237
750818
365523
340235
065523
750210
365522
340034
865522
750010
348126
Q40126
624641

VD DVDDODV VDV DI DD VDUV DODMDODM DD

DD TV»»MDM>>M ODM>VDD0> > DV TVM>MM>MDD>D>

> 0>

11477
MULT2

DUBLAD

11747

/INPUT FROM TEXT QR

INPUT

LAC
DAC
Lac*
DAC
LAC«
DAC
NEM
JMS
JMS
JMS
JMg
LAC
DAC
DEM
DEM
JMS
LAC
JMP#

]

LA
CLE:RAL
DAC

LACa .AC
RAL

NDAC» .AC
LACs .AB
RAL

DAC» .AB
LAC

RAL

DAC

JMP »

@
CLAICLL
LAC

TAD

DAC
CLAIRAL
TAD* ,AC
TAD

DAC* ,AC
CLARAL
TAD» _,AB
TAD

DAC» .AB
CLA!RAL
TAD

DAC .
JMP &

)
LAg
SZA!ICLA

OVER?2 /FROM TaAD

0TEMP

v AC /p0URLE PRECISION WORp
LYEMp /BY TEN (DECIMAL)

AB /REMAIN=REMAINDER
HTEMP

REMAIN : ;

MULT2 /CALL SUBROUTINE TO
MULT2 /MULTIPLY gY TWO
nVglAp /cALL pOUgLE Anp

MyLt2

DIGIT ,ADD LAST DIGIT RECEIVED
OTEMP .
LTEMP »

HTEMP

OUBLAD

REMAIN JEXIT WITH REMAINDER
MULT10 /1IN AC

/MULTIPLY OVER2, LORD, HORp gY 2
OVER2

OVER2

REMAIN

REMAIN
MULT?2
/TRIPLE PRECISION ADDITION

OVER2
OVER{
OVER?2

AC1L

AC1H

REMAIN
REMAIN
OUBLAD

KEYBOARD®
/INPUT A CHARACTER
INSUB /NON-ZgRO FOR KgYBOARp
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84665

@4666
84667

84670
04671

PAGE

R

91
624670

122752
624662

103322
624662

R GENa

R GENs

JMP
GETC
JMS
JMP &
READC
JMS
JMP#
LEJECT

«*3

UTRA
INPUT

X133
INPUT
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A4672
84673
@4674
24675
24676

24677
24700
ga701
4702
84703
84704
24705
As7a6
047¢7
24710
24711
24712
04713
24714
04715
04716
84717
24720
84721
24722
#4723
84724
84725
84726

@427
24730
94731
94732
84733
24734
04735
04736
24737
@4740
g4741
04742
P4a743
g4a744
84745
Ba746
84747
04750
04751
04752
84753
04754
i Q4755

PP EEEEEEEE EILEEEEEEEEEEIEE.

YOO VO

VODOHDDINBIVVIIVIDIDIDVDIDID DD

92

greoan
225522
750100
777763
340420

183362
225522
751100
125534
750201
365521
265521
140132
225521
740100
674723
340214
758180
624727
125539
aae214
758791
340132
249132
534707
125531
000214
2?0167
60472@

14p127
184623
200211
265573
225521
2845036
194600
684753
74402¢
244344
225522
7400220
865522
225523
740020

. 865523

200037
742020
Rr4a2@37
204344
445036
6n4737
741200

D >»>>m>

» DV VO TMPMMEPMOY >»DVODMID DD nmmmnmz»:ﬂmm»x:u»mnmm»m» m >

GENa

/FLOATING OUTPUT CONVERSION ROUTINE

FLOUTP

FGO2

FGO3M2

FGO3

r1rr77
FGO4

FGOSA

FGOS5

[4

LAC®
SMAICLA
LAy

TAD
PRINTC
JMS
LAC®
SPAICLA
JMS»
CLA!CMA
TAD»
NAC»
DEM
LAC® ,AA
SMa

JmP

TAD
sMAICLA
JMP
JMS
TEN
CLA!CMA
TAD

DAC

JmpP
JMS »
TEN

LAC

JMP

DZM™

JMS

LAC

DACe»
LAC® L AA
DAC COUTDG
JMS

JMP

CLL *RAR
DAC

LAC» .AB
RAR

DAC» .AB
LAC» ,AC
RAR

DAC» .AC
LAC

RAR

DAC

LAC

1S2

JMP

SNa

.AB

240-255
SMIN

XoUuTL
.AB

.BA

AR
AA
BEXP

FGO3
TEN

FGO4
.AS

BEXP
BEXP
FGO2
AT

Ct
FGO3IM2

DIGIT
MULT2
BUFST
(FLTXR

/NUMBER>@2?

/PRINT DAgH OR gPACE
/TAKE ABSOLUTE VaALUE
/SUBTRACT 1 FRoM BINARY EXPONENT

#COMPENSATE AT FGO4

sINITIALIZE DECIMAL EXPONENT
71S -4<EXPONENTC-4?

/MULTIPLY

/01VIDE

/MULTIPLY BY TWO
/1.E.SHIFT LEFT
/INIT BUFFER pPOINTER

/TEMP COUNT

MULT1g
F£GOS5

TGO

OVER2

OVER2
TGO

ouTDG
FGO54

/JMULTIPLY BY TEN

/TEMP

,TEMP
JTEMP COUNT

+1S FIRST DIGIT A ZERO
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N4756
24957
24760
04761
24762
4763
B4a764
4765
04766
B4767

?4770
Ra7714
04772
24773

04774

84775
04776
04777
#5000
05001
85002
25003
25004

25005
95006
esee?
25010
25811
85012
25013
25014
05015
85016
85017

85029 -

85921
#5922
25023
25024
85925
ASa26
05027
05230
5231
2532
95033
25934
25835

05036

85037

PAGE

DV DD TV OVODTVT VDIV VLD

B DDVDDVDI D

VVDO0 VDV DDVVVVOVIDDVVDODOVD DO VDD

Pl -]

93

605025
240014
204770
865521
104600
060014
465521
604762
200211
P65573
8A4770
777766
104344
624672
2MP0414

103362

200132
741100
103752
065521
200132
750100
777776
340429

103362
165522
225521
465522
340213
748189
6085010
340212
865521
750091
365522
748200
185036
225521
103101
624672
750001
340132
g4pg132
225522
741200
365523
751200
640132
604760

adae0a
3408152

DD VD> DD VDM>DMD>» D

D VV>M>FM VD V>DVOMID>M>PMDIO»>OMMMD D@»>»VMD>»> 0 D

0 >

GEN=

GEN&

FGO6

M{2=.
DCOUNT

/O0UTPUT THE EXPONENT

FGO7

17177
ouTpe

JMP

NAC®

LAC

DACe ,AA
JMS

NACa
1SZ+ (aa
JMP

LAC

DAC»

LAW
JMS
JMP e
LaC
PRINTC
JMg

LAC

SPa

JMS

NDACe _AA
LAC
SMA!CLA
LAW

TAD
PRINTC
JMS

DZMs  _AB
LACe® _(aAA
ISZ» aB
TAD

gMA

JMpP

TAD

DAC, .AA
CLA!CMA
TAD®* ,aB
SZa

- JMS

LAC® .AA
JMS

JMP,
CLAICMA
TaD

DAC

LAC® _aB
SNA

TAD» ,AC
sNAICLA
DAC

JMP

[}
TaD

FGO7
FLTXR
DCOUNT

Myl T10
FLTXR

=3
BUFST
(FLTXR

-DIGITS-1

160

FLOUTP
c385

XouTL
BEXP
TWOS
BEXP

253-255
SMIN

XoUTL

M144

6144

- ouTpG

PRNT
FLOUTP

BEXP
REXP

BEXP
FGO6

/YES, IGNORE
/MULTIPLICATIONS YIELD
/1E, .672x18=6+.72.. ETC
/ALL DIGITS QUTPUT??

/NO: CONTINUE
/INIT BUFFER POINTER

/0UTPUT MANTISSA AND EXPONENT

N

/TAKE ABSOLUTE VALUE OF EXPONENT

/PRINT SIGN

/CLEAR COUNT

JSAVE TENS AND UNITS
7OUTPUT HUNDREDS

JUNLESS ZERO
/PRINT TWO DjG[TS
/IGNORE FIRST DIGIT
/SUBTRACT 1 FROM
/DECIMAL EXPONENT

/1S MANT[SSA ZERQ?

/YES:EXP=p

/0UTPUT ONE DIGIT

c260



FOCAL PAGE 94

PRINTC -
25048 R 103362 R GENe JMS XQUTL
25041 R 625236 R JMPa ouTDs

LEJECT
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/FLOATING POINT INPUT

25942 R  gpenge A FLINTP ') /71F C(AC) = @, USE CHAR
85043 R 750207 A SZAICLA /1F C(AC) NON-ZgRO , GgT NgXT
#5044 R 1P4662 R Mg INPUT /GET FIRST CHARACTER
#5045 R 54pa36 R SAD C248 s1GNORE LEADING SPACES
85046 R 605244 R JMP -2
85047 R 1P4524 R JMS DECONV /READ FIRST DIGIT GROUP
25059 R 200061 R LAC CHAR
85851 R 342243 R TAD MPER
85052 R 7508200 A SZA!CLA - 4JENDED BY PERIOD?
75853 R smP5261 R JMP FI1G601
25054 R 1ma662 R JMS INPUT /YES, READ 2AND GROUP
#5655 R 142131 R ‘DEM ONUMBR
95056 R 104550 R JMS DECON :
#5057 R 200131 R LAC ONUMBR /NUMBER OF DIGITS IN SEXP
#5068 R 1@3752 R JMS TWOS /NO
25861 R 042133 R F1601 NAC SEXP
@50662 R 225523 E LACs= ,aAC
85063 R 741120 A SPA

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

/SIGN BIT

ERROR 27
GENe .DEC

95064 R 683442 R GENe JMP ERR2-27
85065 R 225523 € LACs .AC
85066 R 065522 € DACs ,AB
85067 R 200@37 R LAC OVER2
85878 R 065523 E DACe .AC
#5871 R 200217 R LAC P43
85872 R @65521 E DACa .AA B
95873 R 125536 E JMS ¢ .CO. /NORMALIZE FIRST
#5874 R 449138 R 1SZ ISIGN /SKIP IF POSITIVE
#5975 R 128534 € JMS e .BA
85876 R 125525 ¢ JMS# AP
95077 R 40072 R pT1+400000 /SAVE NUMBER
85180 g 777473 A LAW -305
851m1 R 349@61 R TAD CHAR
25182 R 750200 A SZAICLA /"E" READ IN?
85183 R 605435 R JMP ENDF IX /NG
8510, R 1044662 R JMS INPUT
0210 R 163524 R JMS pECONY /YES = CONVERT ppcIMAL gXPONENT
05106 g 200037 R LAC OVER2 /DECIMAL pOINT Ig
#5177 R 448139 R 152 ISIGN _
25110 R 183752 R JMS TWOS
#5111 R 349133 R TAD SEXP /C(SEXP)IPLACES TO RIGHT
95112 R 49133 R DAC SEXP /0F LAST DIGIT

/END OF FLOATING POINT [NPUT

) /COMPENSATE FOR NECIMAL EXPONENTS

25113 R 125524 € ENDF I JMSe .AO /RESTORE MANTISSA
85114 R 480072 R PT1+400000
95115 R 2¢9133 R ENOF IX LAC SEXP /TEST DECIMAL EXPONENT
25116 R 741204 A SNA
25117 R 625042 R JMP & FLINTP
25128 R 750107 A SMAICLA
#5121 R 605138 R JMP - FIGO4
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25122
75123
25124
25125
85126
n5127
8513@
05131
85132
85133
25134
25135
25136
85437

PAGE

DDVD VDUV VDDV DVDIDD

96

105140
480214
629072
gneoen
200167
685135
105140
320214
620072
020000
750091
340133
940133
685115

VDX >» D 0DVD V> B IO

FIGO4

FI1G04x

JMS

FDIV
FPUTe
FEXTY

LAC

JMp

JMS FINT
FMPY TEN
FPUT»
FEXT
CLA'CMA
TAD

DAC

JMP
LEJECT

FINT /. IS TO THE LEFT:
TEN /TIMES ,1000

PT1

c1

F1G04x

/7. 1S 7O THE RIGHT:
/MULTIPLY BY 4
PT1

SExP
SEXP
ENDFIX
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05140
25141
05142
25143
05144
85145
35146
25147
85150

25151

25152
85153
85154
85155
85156
85157
8516¢g
85161
85162
85163
85164
05165
85166
85167
85170
85171
95172
85173
85174
85175
85176
85177
85200
85201
25202
85203
95204
05285
85226
05207
85210
85211

PAGE
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805140
pedcaa
225140
445140
741200
625140
240134
508221
848136
205140

585574

248136
242136
2340220
5080134
751200
685162
229136
240136
200136
5080221
741209
685201
2080136
2408135
200207
865573
201170
840054
220135
09608014
4490135
440054
6085174
140036
200134
742010
742018
500222
340223
245211
200136
202000

VIV DVDV>0D0>» D

x

>VDVD0» > VVDVVDI>VDVDVDODDD>»>V0VVI> VDV

/BASIC FLOATING-POINT INTERPRETER,

FINT=,
FPNT

LooPoi

FNULL

n
LACe FPNT
1SZ FPNT
SNA
JMP FPNT
DAC JUMP
AND MASK?
DAC ADDR

. LAC FPNT

.IFDEF PDP15

AND (77000

.ENDC

.IFUND POP15

AND (60200

.ENDC

XOR ADDR

DAC ADDR

LAC INDRCT
AND JUMP
SNA!CLA

JMP LOOPBY
LAC* ADDR
DAC ADDR
LAC ADDR
AND MASK7
SNA

JMP FNULL
LAC ADDR
DAC JUMP?2
LAC CEX1
DAC#* (FLTXR
LAC . MFLT
DAC CNTR
LACe JUMP2
DACs FLTXR
1Sz JUMP2
1S2 CNTR
JMP -4
DEM OVER1
LAC JUMP
RTL

RTL

AND Cc7

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=117

/NO-GO ON

/YES ,DEFER ,W/0 AUTO-INDEX

/SAVE FLOATING ARGUEMENT

/GET COMMAND

/GET ByTS 8-2,

/LOOKUP IN TABLE

1E oPCoDE
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85212
85213
85214
85215
85216
85217
85220
95221
85222
85223
85224
85225
85226

85227

8523¢
85231
#5232
85233

. 95234

85235

85236

95237
852490
85241
85242
85243
85244
85245
95246
05247
95250
85251
095252

05253
25254
85255
85256
95257
85268
95261
85262
85263

85264
085265
25266

25267
85279

85271

PAGE
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DV VDO
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845214
125525
aaoeae
605141
045220
125524
aroraa
605141
045224
125527
200029
685141
845238
125526
fcda000
6085141
125536
605141

84531
348167
246104

225522
7482a0
685245
165521
165523
685141
75081880
695251
125534
750001
845372
205140

1el0ss
185140
608137
52531@
afevoe
185343
840037
125527
425318

225522
744202
744000

285372
742600

683441

GENa

GENS®

GENe

» D>>»M DMODV>»>VDV VDI DVSPMOVPODMMI>M VDD DMOD»>PMID>MIVJP>PMBVT >MD

GENe
R GENe

171777
FLPT

FLGT

FLSU

FLAD

EXITF2

DAC
JMS#
XX
JMp FpNT+1
DAC ,+2
JMS, .AO
XX

JMP FPNT+q
DAC .+2
JMSe AR
XX

JMP FPNT+q
DAC ,+2
JMSae .AQ
XX

JMP FPNT+1
JMSe .CD
JMP FPNT+q

. +2
AP

DAC
TaD
DAC
GETSGN
LACe
SZA
JMP
DEM»
DEM»
JMP
SMAICLA
JMP
JMS e

<AA
+AC

" CLAICMA

DAC

LAC
PUSH,
JMS

JMS
FPUT
FGET=
FXIT
JMS

DAC
JMSa»
X.BH+40200
GETSGN
LAC»
SZAICLL!ICM
cLL

LAC
SNL!SZ,
ERROR .
.DEC
JMP

X,BH
cl
Box

+AB

EXITFZ

FPNT+1

*3
.BA

SAVPOW
FPNT

XPUSHA
FPNT’
Xy
X.BH

Flx
OVER2
. AR

e

.AB
L

SAVPOW
28

ERR2-28

/STORE

sLOAD

/SUBTRACT

/ADD

/NORMALIZE

/PBWER

/1S BASE NEGATIVE

INO

/YES

/SAVE SIGN OF BASE
/SAVE INTERPRETER ENTRY

/SaAVE BASE AND GET POWER
/GET INTEGER PONER

/SEE IF INTEGER

/L=y IF INTEGER PGINTER

/L=@ IF NON-INTEGER

/NON=-INTeGER POWgR OF
/NEG NUMBER



FOCAL PAGE 99 o

85272 R 208037 R LAC OVER2 /CHECK POWER
25273 R 7401004 A SMa /P0S OR NEG?
75274 R 625382 R JMP EXITFO /P0S-~
95275 R 125524 € JMS s . kO /NEG - CHANGE SIGN
95276 R 405310 R X.BH+ 470000 /WITH GET/NEGATE.PUT
85277 R 125534 E JMS e .BA
es53@@ R 125525 E JHSe AP
e53e1 R 405312 R X.RH+472000
@53@2 R 229184 R EXITFQ LAC* 80X
25373 R 741200 A SNA
25304 R 605331 R JMP ZERPOM
95385 R 126524 E JMSe .AO /GET BASE
95306 R 0808137 R XY
85307 R 125535 € JMSe .BH
05318 R 0AGAAD A X.BH XX
#5311 Rr 205372 R " LAC SAVPOW /GET SIGN OF BASE
25312 R 740100 A SMA
25313 R 6085328 R JHP EXITFP /P0OS BASE
n5314 R 20e037 R LAC OVER?2 /GET POMWER
@5315 R 74g02p¢ A RAR /PUT 0DD OR EVEN IN LINK
05316 R 741400 SZL
85317 R 125534 E JMS# .BA /CHANGE SIGN
85328 R 200037 R EXITFP LAC OVER2 /GET POWER
#5321 R 740100 A SMA
25322 R 605333 R JMP EXITFX /NO CHANGE
85323 R 185146 R JMS FPNT /DIVIDE ANSWER INTO ONE
#5324 R 602137 R FPUT XY
25325 R 500167 R FGET FLTONE
85326 R 408137 R FO1v XY
85327 R Q02008 A FXIT
85338 R 605333 R JMP ExITFy
05331 R 125524 E ZERPOW JMS .AO JANY BASE TO ZERO POWER
95332 R 002167 R ] FLTONE /1S ONE
#5333 R EXITFX POPA
#5333 R 220@13 A GEN= LAC® PDLXR
95334 R Q45148 R : ~. DAC FPNT
#5335 R 125536 E JMSe _cD
95336 R 605141 R JMP FPNT+1
: 1777/7

95337 R 045341 R . FLMY DAC .+2 .
95340 R 125538 ¢ JMSe .S JMULTIPLY
25341 R 000000 A XX
5342 R 6M5141 R JMp FpyT+1

B / FORM AN INTEGER FROM C(FLAC-FLAC+1)
85343 R @p@ooe A CFIX ) " JVIA C(INTEGER)
85344 R 125533 E JMSe _AX /FIX
95345 R 040037 R DAC OVER2
95346 R 125532 E JMSe aW /FLOAT
05347 R 200037 R LAC OVER2 -
95358 R 140837 R 0DZM OVER2
95351 R 625343 R JMPs FIX
95352 R ©@45361 R FLDV DAC FLDVX
25353 R 4492136 R 1SZ ADNR
85354 R 220136 R LAC* ADDR
#5355 R 585575 R AND (377777
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#5356

05357
25360
A5361
25362

PAGE 109
R 7ay172e0
R 603440
R 125531
R orenae
R 605141

SNA
ERRQOR
.DEC

JMP

JMSe AT

XX
JMP FPNT+1
.EJECT

29

ERR2-29

/DIVISION RY ZERO

/DIVIDE
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25363
A5363
n5364

85365
85366

‘05367

25378@
85371

85372

85373

PAGE 101
R
R 225522
R 751100
R 603437
R 125520
R 605371
R gean7é
R 602517
2085372
R o@eenon
R 683431

P DODMD >

» 0

GEN#

GENs
GENe

GENa

GENs
GENs

/FLOATING SQUARE ROOT FUNCTION

XSQRT

/

/.,0TS ERROR ROUTINE

/
SAVPOK=,
.ER

GETSGN
LAC»
SPAICLA
FRROR
.0FC
JMP
JMS»
JMP
FLARG
RETURN
JMP

"

ERROR
.DEC
JMP
LJEJECT

.AB
30

ERR2-30
DSQRT
«*2

EFUN3

ERR2-36

/NUMBER IS NEGATIVE=IMAGINARY ROOTS
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95374 R geenon
25375 R 249041
85376 R 777777
85377 R 040042
#5408 R 625374
25401 R po@ona
85402 R 440042
05483 R 605414
05404 R 220041
d5485 R 440041
85406 R 040043
95407 R 229241
85410 R 440041
85411 R 0408044
#5412 R 777773
95413 R 040042
85414 R 777770
#5415 R 040045
05416 R 208044
85417 R 740010
05420 R 440045
25421 R 605424
95422 R 5808155
#5423 R 625401
85424 R 040044
85425 R 200043
05426 R 74010
85427 R 048043
25430 R 605416
25431 R peecee
95432 R 040046
25433 R 140047
95434 R 625431
95435 R ogrooen
85436 R 500155
05437 R 040050
05440 g 744000
05441 R 200047
95442 R 345576
25443 R 045445
05444 R 2000574
85445 R Q00000
95446 R 0805453

D O> DDV ODIVO>VI>V>V VDDV VIV >

D V> D>

D0 V>

V> DIV TV>VD >

-/
_ /UNPACK INITIALTIZATION

N
* .GET! 7
. pDAC GETP
LAW -1
NAC GETCX
JMP s LGETI
/
/UNPACK
/
.GET [
152 GETCX
JMP GET4
LACe GETP
1S2 ~'GETP
DAC GETX
LAC* GETP
182 GETP
DAC GET2
LAy -5
DAC GETCX
GET4 LAW -10
DAC GET3
GET5 LAC GET?2
RAL
Is? GET3
JMP .*+3
AND P177
JMP e LGET
DAC GET2
LAC GET1X
RAL
DAC GET1X
Jmp GETS

/
/PACK INITIALIZATION
/

LPUTI [}
pAC PUTP
0zM PUTC
JMP e LPUTI

/

/PACK

/

PUT ')
AND P177
DAC PUTE
CLL
LAC PUTC
TAD (JMPe PUT7
DAC +2
LAC PUTe
XX

PUT7 PUTY

/POINTER IN aC
/INIT POINTER

/INIT COUNTER

/WGRD PAR STARTED
JNEED NExT PAIR

/FIRST PART

/LAST PART

JRESET CHAR COUNT

/SHIFT LOOP 7 +1/2 TIMES
/DOUBLE aC ROTATE LOOP
/KEEP LOOPING

/GOT CHARACTER
JEXIT WITH CHARACTER IN AC

/POINTER IN AC

‘/INIT POINTER

/INIT COUNTER

/CHARACTER IN AC
/SAVE CHARACTER

/CHARACYER POSITION
sBUILD DISPATCH

/GET CHERACTER
JMODIFIED JMP, PUTY?
/CHARY



FOCAL

05447
25450
25451
05452
85453
05454
05455
95456
#5457
85460
95461
05462
05463
85464
05465
85466
05467
85470
2s471
#5472
85473
95474
95475
05476
85477
85477
25500
255a1
25502
85583
95504
85505
85506
855@7
85510
95511
#5512

#5513
85514
85515
85516
85517
85520
05521
85522
085523
85524
85525
25526
85527
85530
85531
85532
85533

PAGE 103

nxnzmnxnnnnmmnnmnxznnnmﬁnznnnznmnnnnm

VDDV VD DVDDIVDVDDVVII

0n5461
085464
205477
2an5502
742720
742020
742020
742020
160046
605504
742718
742010
605504
742020
740020
500144
260846
868046
443044
200058
742020
742020
505552
685457

180770
742010
685504
140047
741910
449047
260046
060046
200047
741200
440046
625435
203756
885513
B@5514
285515
895516
805517
885529
005521
005522
805523
905524
285525
805526
805527
9es553a
205531
8085532
985533

DOVP>P> VDDV D>>»V>>VTV>>»>»>»DVIVD

mm!mmmmmmmmmmmmmmmzmn»mwnm»m:ﬂ»x

GEN=

*ETV
+ETV
+ETV
*ETV
*ETV
«ETV
«ETV
#ETV
*ETV
#ETV
«ETV
*ETV
«ETV
2ETV
«ETV

“«ETV

«ETV

PUTL

PUTS

PUT2

PUT3

PUT4

PUTS

PUTq

PUT 2
PUT3
PUT4
PUTS
RTR
RTR
RTR
RTR
DEZM,
JMP
RTL
RTL
JMP
RTR
RAR
AND
XOR#
DACe

152

LAC
RTR
RTR
AND
JMP
RTLS
JMS
RTL
JMP
DEM
SKP!RAL
1S%
XOR®

DACe

LAC
SNA
1S2
JMP#
.END BEGIN

PUTP
PUTY

PUT9

P17

PUTP
PUTP
PUTP
PUTS

(760000
PUTS

XRTL6

PUT9
PUTC

PUTC
PUTP
PUTP
Pyrc

PUTP
.PUT

/CHAR 2
/CHAR3
/CHAR4
/CHARS
/8 RIGHT

/CLEAR DATA WORD

/4 LEFT

/3 RIGHT - 1ST HALF

74 BITS ONLY
/FINISH 1ST WORD OF PAIR

/T0O LAST WORD OF PAIR
/GET CHARACTER

/4 RIGHT = 2ND HALF
/73 B1TS ONLY

/78 LEFTY

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

/MERGE [nTo WQRD PA(R

/2ND WORD COMPLETE
/RETURN



FOCAL  PAGE 104

95534
85535
85536
85537
a554a
85541
85542
05543
85544
85545
85546
85547
8555@
85551
25552
85553
85554
95555
85556
85557
25560
85561
05562
85563
#5564
95565
85566
85567
8557¢@
85571
85572
85573
85574
#5575
85576

DDV DVDODIDDDVVDIDVIDJIDVDVODDDVDODDVVDIIVIDDD

205534
AB5535
8085536
805537
2aan15
paAN1L6
02013
enre777
peBA10
2002011
020312
201570
6831575
770000
780200
600000
280351
goenas
90Qa@a6
8310200
0a10a2
202009
603632
902100
P90103
900102
00203
oraaQ?2
023213
877777
200781
9000214
262200
377777
625446

D> > > > > 0> >> P> P O0>>>> > 0> DV>>>>»>r>MMmMm

«ETV
«ETV
2ETV
+ETV
aLIT
«LIT
oL IT
«L1T
«LIT
aLIT
alIT
«L17
#LIT
«LIT
«LIT
«LIT
aLIT
«LIT
oL 1T
alIT
#L17
«LIT
«L 17
aLlT
aLIT
alIT
«L17
oL IT
oL 17
sLIT
+L17
#LIT
oLIT
#LIT
#LIT

NO ERROR LINES



FOCAL

AC1H
ACIL
ADD
ADOR
ALIST
ALLCM1
“ ALLCM2
ANYMAT
ARGNXT
ARRAYN
ARTN
ASK
ATLIST
ATSH
AXIN
AXOUT
BACK
BREGIN
REXP
RKT
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
ci0@
142
C144
c2ee
€212
c215
€240

/

PAGE 1@5

PPR34
80035
2n056
30136
0P447
20316
20322
92045
82411
00142
24315
01603
20436
2053
200010
90014
04435
23756
90132
290003
280005
2030
2n831
20000
80104
9040246
00004
20211
900801

- 8808501

e002@7
98157
00162
28061
090471
00854
21534
@ee10
009837
81570
883756
81575
88225
201210
21513
01524
004866
nBv167
@ae15a
2a175
20212
20154
20477
80581
90416

VODOD DD DDVDDIV OV DIDIDDVDODYVDDVDTDIDDITDIVLDD» > DDV D DVDDDIDIDDIVDVDUVD

FOCAL

c242
c25a
£2s1
€252
€254
C€25%
€260
€273
€275
c277
€305
€306
€314
€375
€377
€7
€77
NATAN
DCONT
ncas
NCOUNT
DEBGSN
NECON

DECONY

nECP
DECR
BELETE
DEXP
NGRP
NGRP1
niec
plGIT
DIGITS
DIGPS
nLOG
OMPSH
DNUMBR
no

nOK
DONE
DSAVE
0SIN
NSORT
DIST
DUBLAD
EFoOP
EFUN
EFUN3
ELPAR
ENDCR
ENDFI
ENOFIX
ENOLN
ENDOMAT
ENDT

<

PAGE 106

80450
00424
00427
0@422
2ea32
20042¢
g0152
20433
29435
90145
00414
00163
8R164
2a475
aasde
an222
ge151
#5513
81842
85514
@4770
e88e7
84550
a4524
90055
94453
@2550
85515
21003
910812
B4465
88127
090811
04476
25516
0n079
90131
ear76

- 82566

82645
84556
95517
8552@
84565
94641
800853
82431
82517
92475
20020
85113
85115
MACRO
22960
¢8802

DOV VDOV DIMMITVDVIDMTe DD VDIMOIVDDDDDIMIMIVODVITODDDIVDOVLID

00

FOCAL

FNUM
EPAR
FPAR2
ERASE
FRG
ERL
ERROR
ERRPCX
FRR?2
ERR2CT
FRR2T
FRVX
ER2T
ESCA
ETERM
ETERMN
ETERM1
ETERM2
FVAL
EXITF
FEXITFP
EXITFQ
EXITFX

EXITFZ .

EXTR
£X1
FADD

FCONT -

FCOS
FCOUNT
FDLV
FEND2
FEND3
FETVAR
FEXP
FEXT
FGET
FGO2
FGO3

FGO3IM2 .

FGO4

FGOS

FGO5A
FGO6

FGO7

FI1601
FIGO4
FIGO4X
FILEXT
FILEDL
FILED2
FILED3
FINCR
F INCRX

_ FINDLN

PAGE 127

02417
62376
82477
02633
82657
82652
MACRO
#3475
003475
en1a6
83512
82672
09105
83629
82335
22332
92306
02342
82272
85234
. 85320
" 85302

05333

85245
83011
900833

-10@0900

21453
04334
00124

400000
T @2721

92722
92110
24272

200000

500900
04707
84723
84720
84727
94753
84737
04760
05825
85061
05130
85135
08161

084140

?04173

004125
91433
01437
MACRO

VDDVDVDODV

:oz::onnnmnnmmnnnrnm»—nnzm»nnn»nmnnnnnnnnzmnnmnznx

FOCAL

F INDN
FINFIN
FINT
FISW
FIX
FLACY
FLAC2
FLAC3
FLAD
FLARG
FLARGP
FLARG?2
FLOV
FLOVX
FLGT
FLIMIT
FLINTP

FLISTY

FLIST2
FLMY
FLOG
FLOP

. FLOPX

FLOUTP
FLPT
FLSU
FLTONE
FLTXR
FLTZER

- FMPY

FMUL
FNOR
FNTABE
FNTABF
FNULL
FOCALY
FOR
FPNT
FPOPJ
FPOW
FPRNT
FPUSHJ
FPUT
FRST
FRSTCV
FSIN
FSus
FUNAME
FUNCHK
FUNCTR
FUNERR
FUNFND

_FUNLOP

FUNPTR

FXIT

PAGE 148

n2700
21507
205148
20040
25343
802360
n02420
082427
95226
#8076
oni160
890171
85352
05361
25216
01447
25042
80466
20463
85337
84321
02362
94502
94672
85212
85222
28167
200814
88171
300000
300000
700809
ABA376
80351
25201
00177
21407
05148
201501
022000
24416
001460
600200
90113
20005
94340
200000
208137
02455
28140
83515
82473
02463
#0141
aoces

»:n:unnx::oz:)mz:m»nnx-nn:ummnm)»»nr—nnnnz:m:om:onn:on:o:nnnn:o:ox:nx:nn:n:o



FoCaAL

GENDX
GETARG
GETC
GETCX
GETLN
GETP
GETSGN
GETVAP
GETVAR
GETVAX
GETVCT
GET1
GET1X
. GET2
GET3
GET4
GETS
GEXIT
GFND1
GINC
GLIST
GONE
GOTO
GRPTST
GS1
GS1A
6S2
6S3
GS4
GTEM
HSPX
HTEMP
1BAR
IBARX
IF
F1
IF3
IGNOR_
ILIST
IMAC
IMAGER
IMAGEW
1MBFO1
IMBF @2
IMRUFF
IMBUFP
IN
INBFO1
INRUF
INRUFP
INDRCT
INPUT
INPUTX
INSUB
IRETN

PAGE 109

83036
92135
MACRO
AA042
MACRO
#9041
MACRO
82116
82141
82130
200821
830826
20043
909044
20845
85414
95416
8A755
82221
#8156
#0454
208612
81176
91343
92161
62160
82174
82163
82171
20016
94155
088034
28575
#8571
81356
21405
81375
90602
80460
83306
93307
93273
293300
203312
‘83123
980811
04445
803331
83127
20012
98220
84662
80640
99025
80607

]

xnnnnnnnmznnmnnnnxznnnmnxnmzmnmzmnmxnnnnxnmnnnnn

FOCAL

ISIGN
1TABLE
JUmMp
JUMP2

LASTCV

LASTLN
LASTOP
LASTV

LBcLOS
LBFILE
LBIEND

"LBIN

LBINLP
LBINOL
LBINB2
LBINO3
LBIN1A
LBKILL
LBouT

LBOUTZ
LBOUTY
LBOUT2
LBOUT3

LBOUTS

LBTEXT
LBTEXX
LBWRITY
LIBCMD
LIBRAR
LIBRSW
LINENO
LISTGO
LIST3
LESTS
LITX
LOOPO1
LPOPJ
LPROCS
LPRTST
LTEMP
MASK?7
M0
MFLT
MINUSA
MODBF 1
M00BF2
MODBUF
MOBIFY
MORMAT
MOVCOM
MOVUPX
MNPER
MULT10
MULT2

M1

PAGE 110

a8130
20404
00134
24135
A0802a3
280266
88852
20006
84177
84234
04260
04105
84143
84114
04136
@4266
84123
24205
04157
24214
34165
@4171
24202
@4210
84224
84227
24220
08332
P4067
¢ee32
20062
285108
290501
20474
81573
85162
2813008
801037
22536
288035
28221
245085
#1128
004565
208134
208135
2eo17
81705
82059
21146
81163
02243
04600
04623
80614

xmxmnnnnnxzmnnnmmnnnnnnxznnnnhnnmnmnmnnnmnnmnmnnxnmrzmn

FOCAL

M100
M11
M12
M137
M14@
M144
M2
NAGSW
NORF
NOTMAT
ONE

oP
OPNEXT
OPTABL
0PTABS
0TBFB1
0TBUFP
OTEMP
ouTA
OUTBUF
ouUTDG
OVER1
OVER2
PACBUF
PACBXT
PACKC
PACKST
PC
PCHK
PCKTB
PCK1
PC1
POLXR
PD2
PO3
PER
PLCE
POPA
POPF
POPJ
PRINTC
PRNT
PRNTLN
PROC
PROCES
PTY
PUSHA
PUSHF
PUSHJ-
PUTC
PUTCNT
PUTP
PUTY
PUT2

 PUT3

PAGE 11t

28153
02537
884770
08165
29176
20213
01367
80060
85232
82877
21034
o017
82301
80224
808376
003414
20013
200036
24460
83211
25836
00036
20037
83562
83611
MACRO
90071
800863
81067
83632
83623
91210
0880813
81113
91132
80415
600124
MACRO
MACRO
MACRO
MACRO
23101
MACRO
201204
812983
28872
MACRO
MACRO
MACRO
80847
28823
00846
85453
05461
05464

DDDVO>DDIVDID

DD

DVTVOD VDD

*DDDD””DDEDDDDDD””IZDDDDDD

FOCAL

PUT4
PUTs
PUTe
PUT?
PUTAE
PUTS
P13

RCAL®]
RCALA2
RCALR3
ROEOM
READC
RECOVR
RECVR
REMAIN

RET

RETURN
RETURX
RET1
RND2
ROT
RTLG
R6
SACH
SAVEOT
SAVPOW
SBAR
SCHAR
SCONT
SCONTX
SCOUNT
SCRUB
SET
SETRCL
SETWCL
SEX
SEXC
SEXP
SFOUND
SIGN2
SMIN
SORTB
SORTC
SORTCN
SORTY
SORTJX

PAGE 112

95477
85502
po0sa
285446
95457
95504
98143
0144
99155
08147
80146
20166
00174
290217
01347
9e112
93327
83333
83312
94152
MACRO
. 03521
" ,-883527
. 288126
94402
MACRO
82262
04413
090219
03652
MACRO
84372
00075
90022
005372
91744
81731
21724
81726
20123
02003
081407
93553
093544
82835
281337
92133
91750
008122
00420
92013
MACRO
22051
MACRO
MACRO

0D DD D DDV ODVDVDVOVVDVDODODDIILITD

DDV DVDDDVDVDIVVDDVDVVDVDIVDODDIDOD DOVDDT

Fe



A,

FocCat

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
TT1
TTIN
170
TT0UT
THOS
TYPE
TYPE?2
T1

T2

UTE
urte
UTRA
UTRAX
uTx
UTXPé6
VAL -
WALL

PAGE 113

MACRO
21762
28503
20512
208545
80541
20531
20543
aea03
80547
"@2233
28223
g16@6
81657
#1655
81661
83657
83725
83716
ane24
28125
008214
000416
80736
MACRO
MACRO
2080014
04344
81047
00864
0@865
8167@
28455
2n456
#1645
83602
MACRO
MACRO
08a776
29826
288775
asa27
83752
21604
21636
20873
90074
82754
82763
#2752
23807
03314
83624
883322

., 81266

VDDV DOVDDNDITDDIOIDDIDVDDIIOID

DI DDVDDODIVOD

VDD VDD VDIDODDDIDO»>D»

FOCAL

WCAL®B1

WCAL®2
WCALA3
WCALA4
WORDS

WRITE

WRITED
WTESTG

"WTFST2

WX
XABS
XCTIN
XCTX
XENDLN
XF IND
XGETLN
XINT
X133
XI33NX
XOUTL
XOUTLI
XOUTLO
XOUTLX
XOUTLZ
XPOPJ
XPRNT
XPUSHA
XPUSHJ
XRAN
XRT

"XRTLS6

XRT2
XSBEGN
XSGN
XSORTC
XSORTX
XSPNOR
XSQRT
XTESTC
XTESTN
XTESTX
XT3

XX

XXX

XY

XY2
X.8H
X15
X16
YESMAT
ZERPOW
ZTESTN
JAA

AR

-
. i
(@

PAGE 114

A3412
83422
83276
23523
200003
81234
21276 .
81271

91255
81273
#2514
aeas7
20015
23051
82675
08664
82506
83322
83345
83362
03404
23377
003412
83426
82265
83065
81855
01109
83734
290011
20779
8804212
82644
825190
81321
02040
92233
85363
21301
82242
81317
81316
poce0e
84508
200137
83111
85310
790015
200016
82070
25331
02269
85521
25522
85523

DV OD» DV DD

mmmz):U:o>:—m:uxnn»n;uz::n:o:nz:nn:o»m»nnmnnnnznmnnnmnmnnmnm

FOCAL

.AO
AP
+AQ
AR
.AS
AT

. AW
«AX
.BA
.BH
.COD
.ER
.GET
.GETI
.NEWF
PUT
PUTI
LRLXIT
.SCOM

PAGE 115

85524
25525
05526
25527
25530
85531
85532
25533
95534
85535
25536
85372
25401
25374
85537
25435
85431
MACRO
000100

[DIBIMmMIBTIOAMMMMmEMMMAMMM

»



FOCAL

ENDLN
ERROR
F INDLN
GETC
GETLN
GETSGN
PACKC
POPA
POPF
POPJ
PRINTC
PRNTLN
PUSHA
PUSHF
PUSHJ
READC
RETURN
RTLe
SORTC
SORTJY
© SORTJIX
SPNOR
TESTC
TESTN
TSTGRP
TSTLPR
JRLXIT
ROTTOM
FEXT
FPOM
FXIT
XX

BUFSTX"

ENDT
8K1
LASTCY
STARTY
WORDS
BUFR
K0
FRSTCV
LASTV
COMBUF
AXIN
COMBOT
DIGITS
IMBUFP
XRT
INBUFP
XRT2
OTBUFP
POLXR
~ AXOUT
 FLTXR
TEXTP

-~
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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
20000
208000
200200

-8geeass

8eea9o
g8l
eepn2
008803
2080803
208003
280003
80004
8009085
820085
11101
eaee7
0008010
e9d10
280011
2ee11
#900811
88012
2@e912
200813
3009013
20014
800014
sapa14

B> 0> D> V> V> D> DDV >TV>DV>DT>>»>»>» T

FOCAL

XcTX
X15
GTEM
X16
MODBUF
ENDCR
GETVCT
SAVEOT
PUTCNT
TEMPK
INSUB
TTIN
TTOUT
RLKIN

RLKOUT .

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

PACKST

PTY
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#0815
200815
20016
000016
n9a17
00029
20021
a0a22
70823
20024
2na2s5
20026
08827
28030
20831
08832,
280833
0B334
200034
20835
2000235
800036
800836
80837
8ev49
2ag41
80042
20043
20044
00245
2a946
88047
899858
ae051
20052
.. B@0853
200853
08054
20055
80056
8nas7
20060
20061
280862
80063
209864
29865
208866
20867
gea7e
00071
2ee72
20073
88074
28a75

nnnnxnnmnnmrnzbnmnnnnmznnnnmnxznnmnxnmnnnnmxnnnxnnn»m»m

FOCAL

FLARG
.SCOM
FLARG?2
ROX

FR2T
ERR2CT
oP

RANPT
FRST ’
SIGNZ'Q
SCOUNT
FCOUNP
PLCE
TemPam:
REMAIN
hiér?

" FSIGN

HRUMBR
REXP
SExp
JUMP
MODBF 1
JUmMp2
#008BF 2
&DOR
FUNAME
Xy
FUNCTR
FUNPTR
ARRAYN
P13
P17

S t277
- P3

P2
Cieg

€77

c269
Mi00
€200
P}77
GINC
CFRS
FLARGP
FILEXT
CFRSX
c306
t314
M137
P337
t1
FLTONE
FLTZER
Pag
Ci40
vahe

\
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7#0a76
200100
8101
280174
an1ns
2A106
22107
20112
20113
an122
20123
20124
7008124
20125
an126
ani27
¢9130
o8131
Pa132
2A133
66134
060134
098135
220135
gn136
#n137
208137
20140
20141
aa142
83143
28144
onids
#0146
2A147
20150
99151
152
aA153
98154
88155
#pise
28157
020160
828161
090162
00163
2n164
00165
Bn166
200167
23167
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