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/EJA,TAFT = REVISION OF FOCALW 8/68 JEAT/ 25eJULs?2

/ASSEMBLY INSTRUCTIONS FOR DECUS VERSION?
/INPUT FILES:

/ FOCAL.569 FOCAL LANGUAGE PROCESSOR
/ FLOAT,569 FLOATING POINT PACKAGE

/ EXTEND,569 EXTENDED FUNCTION PACKAGE
/ 2USER,569 2=USER OVERLAY

/ASSEMBLY USING PAL1G V.141

«R PALLD

*FOCAL,BINOFOCAL,569,FL0OAT,569
*EXTEND.BINOEXTEND,569

*2USER,BINV2USFER,569

vAC

«R PIP
tFOCAL.BIN/BOFDCCAL.BIN.EXTEND.BIN.ZUSER,BIN
*PTP3/IOFQCAL.RIN

NN NNNNN N

/WHEN READ=IN ON A PDP=8, THE LOADER WILL STOP 3 TIMES, THE FIRST
/ SECTION CONTAINS THE BASIC PROCESSOR AND FLOATING POINT PACKAGE
/ THE SECOND SECTION CONTAINS THE EXTENDED FUNCTIONS, THE LAST

/ SECTION CONTAINS THE 2=USER OVERLAY (REQUIRES 2 TERMINALS AND 8
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EXPUNGE
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/PROCESSOR INSTRUCTIONS

FIXMRI
FIXMRI
FIXMRI
FIXMRI
FIXMRI
FIXMRI

AND=Q200d
TAD=1aap
ISZ=s2402
DCA=2320»
JMSE4200
JMP=5AR9

/FLOATING POINT

FIXMRI
FIXMRI
FIXMRI
FIXMRI
FIXMR]
FIXMRI

FPWepunz
FAD={#pA
FSB=220n
FMY=3202
FDV=420@
FGT=5¢02

FIXMRI FPTa26400

FNRE7UQD
FEXT=0

FENT=JMS
KNCPEZ R
CLA=72¢p0
CLL=71¢0
CMAE7 41
KALEB7GE4
CrL=7020
RARS7¢ 1@
kKTR=7¢12
KTLE7CE6
I1AC=s7¢e
SHAS7SEN
SZA=7440
SFAs781@
SNA=7457
SKLs7420
57187430
SkP=74a10
Ll1a=704a]
IONBEER ]
[GF=€6ne2
KSFehpay
KRB26idb
TSF=s6i41
TCF=6u142
TPC=rpaqg
TLS=6rd6h
RsF=BE1l
RrkB=Ekp12
REC=6014

FIXTAB

INSTRUCTIONS
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/ % FOCAL « = BY RICK MERRILL = FOR THE FAMILY OF 8.

/%t VISED BY EDWARD TAFT 5/69

/VISCELLANEQOUS ITEMS

"
JMP I .+ /INTERRUPT PROCESSOR ENTRY
INTRPT .

MINUSA, w301 /CONSTANT

FMNEGSW, @ /USED FOR CALCULATING SIGNS

P13, 13 /CONSTANT

Civa, 122 /CONSTANT

FPNT /ADDRESS OF FLOATING POINT INTERPRETER.

/AUTO=INDEX REGISTERS

AYIN, 0 /STORAGE INDEX

XRT, 7 JEXTRA XR

XkT2, . @ /EXTRA XR

POLXR, @ /PUSHDOWN LIST INDEX REGISTER,
FLTXR, IOBUF=} /XR15 FOR FLOATING POINT

Covv, 200 /CONSTANT

XFT3, /USED BY PUSHDOWN LIST CONTROLS

TEXTPe, /TEXT POINTERS
AXOUT, FRSTX /0UTPUT INDEX

XCT, 7 /UNPACK SWITCH
GTEM, 2 /UNPACK STORAGE
/MNUMBERS

PER, 256 /PERIQOD

%77, 77 /RIGHT MASK
P76av, 7600 /GROUP MASK
M2, =20 /CONSTANT

F177, 177 /STEP MASK

BOTTOK, DBCONV=1/END OF TEXT BUFFER
FLOAT= JMS I , /FLODAT C(AC) SUBROUTINE

XFLOAT
P17, 17 /BCD MASK
re77, 277 g
C24aw, 24y /SPACE
M2 -2 /CONSTANT
e 4 /CONSTANT
Cesaz, 26 /ASCII FOR ZERD

HINBUF, @ /HIGH SPEED INPUT BUFFER
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/FLOATING OPERAND STORAGE

/FLOATING POINT ACCUMULATOR
@

5769 wwww
FLOP=,
FLOPGB, @
FLOPL, @
FLOP2, @
FLOP3, @
FLaC=,
FLLaCe,
FLACY, A
FLAC3, 7]
NEGATE= JMS I ,
NEGAC
TOoTDIG, 1o
XFIX
TABCTR, @
/CONSTANTS

/NEGATE FLAC ROUTINE

/TOTAL DIGITS IN QUTPUT FIELD

/FIX FLAC ROUTINE
/CARRIAGE INDEX

LISTE®, /INPUT LIST FOR "SFOUNDY,

P337,

CLF,
LIST3s,
CCk,

rlags,
F77a06,
med4e,
¥PER,
MCk,
MFLTs=,
M3,
hb,
M1,
P27,

FOUTPUT,
FINPUT,
COMBUF,
CFRS,
END,
ENDT,
RETURNS
EFUN3I,

337
214
207
212

/LEFT ARR
/Fo4F,
/BELL
/LUF.

/EXCRETION LIST

21s
2

7700
w24@
=256
=215
/3=WORD
-3

»5

=11

77

BDCONY
DBCONYV
COMEIN
FRST

BUFBEG
BUFBEG
JMP T
EFUN3

/LIST BRANCHER,

/SEARCH CHARACTER (VARTIABLE)

/LEFT MASK
/SPACE TEST
/PERIOD TEST
/CeR, TEST
FLOATING PQINT

/PAREN TEST
/PAREN TEST
/RIGHT MASK

/FLOATING OUTPUT
/FLOATING INPUT

/COMMAND BUFFER START
/ADDRESS OF DUMMY LINE,
/FIRST LOCATION USED,
/START OF STORAGE AREA w#
/FUNCTION RETURN
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/NEW INSTRUCTIONS:

FUSHJrJMS T ,
XPUSHJ

/RECURSIVE SUBROUTINE CALL

FOPA=TAD 1 POLXR/RESTORE AC

POPJaJMP T
XPOPJ
PLSHA=JIMS I.
XPLSHA
PUSHF=JMS 1 ,
PD2
POPFaJMS T
PD3J
GETC=JHS I ,
UTRA
PACKCEJMS T ,
PACBUF
SORTJsJMS T ,
SORTE
SCRTC=JMS T ,
XSORTC
PRINTC=JMS I ,
ouT
READC=JMS T
CHIN
PRNTLNEJMS T ,

XPRNTLN

GETLM=JMS T ,
XGETLN
FINDLN=JMS I .
XFIND
thDLN‘JMS I )
XENDLN
kKTLE=JMS T
XRTLS
SPNOREJMS T ,
XSPNOR
TESTN=JMS T
XTESTN
TSTLPR=JMS T ,
LPRTST
TSTGRPEJMS T ,
GRPTST
TESTCsJMS T ,
XTESTC
ERROR=JMS I ,
ERR2

/SUBROUTINE RETURN

/SAVE AC

/SAVE GROUP OF DATA

/RESTORE GROUP

/UNPACK A CHARACTER

/PACK A CHARACTER

/SORT AND BRANCH ON AC OR CHAR
/SORT CHAR

/PRINT AC OR CHAR

/READ ASRm33 INTO CHAR AND PRINT IT
/PRINT C(LINEND)

/UNPACK AND FORM A LINENUMBER
/SEARCH FOR A GIVEN LINE

/INSERT LINE POINTERS

/ROTATE LEFT SIX

/IGNORE SPACES AND LEADING ZEROS
/PERIOD? NTHER? NUMBER

/SKIP IF 5<¢SORTCNes 11 (I.E, AN LePAR)
/SKIP IF G(AC) = G(LINEND)

/TERM; NUMBERJ FUNCTION® LETTER

/GENERAL ERROR ROUTINE
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/NUMBER IN TABLE FROM SORTC

/LAST OPERATION FOR EVAL

/FUNCTION CODE,

/ASK=TYPE SWITCH _
/DELETE AND ERROR COUNTER(CUSED BY F.P, ALSO)

/NUMBER QF DECIMAL POINTS
/3END FOR 8K
/NEXT LOCATION IN BUFFER = LAST LOCATION OF TEXT,

/CHAR BUF INPUT
/PACK SWITCH
/0UTPUT SIIBROUTINE
/INPUT SUBROUTINE

/NOT ALL AND/OR GROUP SWITCH (407@=0NEp1sALL}OaGROU
/THE MOST IMPORTANT REGISTER

/LINE NUMBER READ BY GETLN

/WORDS TO STORE | VARIABLE

/PROGRAM COUNTER _

/LINE POINTER FROM '"FINDLN!

/CURRENT 'EVAL' OPERATION ,

/BACK POINTER FROM 'FINDLN!

/DEBUG SWITCH i NON-ZERO FOR LITERAL,
/8@ FOR TRACE ON,

/RUBOUT PROTECTION

/VARIABLE POINTER

/ADDRESS OF LAST VARIABLE

/TEMPORARY REGISTER = MAIN

/TEMP REGISTER » FOR NEW INST, ROUTINES,
/DATA ADDRESS

/GENERAL FHARACTER INPUT ROUTINE.

/LUSED BY NEW FLOATING PT, PACKAGE

/TEST FOR ,CR

XTSTERM /RETURNS: OTHER, ;5 OR CR, COMMA

5/69 wwww
SORTCN, 2
LASTCP, @
EFQP=,

ATSw, @
CNTR, 20
DECP, 4
STARTVs,
BUFR, BUFBEG
ADL, a
XCTIN, @
CUTDEV, XOUTL
IMDEYV, XI33
NAGSW, o0t
CHAR, 215
LINEND, nR2Q
GINC, S

PC, FLTZER
THISLN, ©
THISOP, ¢
LASTLN, @
UVEHLSK,
CrPSK, 1
PACKST, @
FY1, 7
LASTYV, BUFBEG
Ty, ?

T2, )

FL ARGP, FLARG
PTCH, CHIN
TEMPY, 4
TEMP2, o
TEMP3, @
TSTERM= JMS I
LIGITS=6

/SIGNIFICANT DIGITS
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/FOCAL'S COMMAND/INPUT DRIVER

©i76

START,

IBAR,

IGNOR,

/117777
Pacdue,
CoMBOT,
CFRSX,
1177/

BEGIN /(RECOVR+1 AFTER INITIALTZATION)

SKP CLA /PROGRAM START FROM SELF
JMP I ,=2 /CONSOLE START: swa2po,
TAD CFRSX /(PC) =>
DCA PC /FOR COMMAND MODE
DCA DEBGSW /ENABLE TRACE FOR INPUT OF (7).
TAD COMBOT /PROTECT COMMAND BUFFER,
DCA PDLXR /NO PATCH TEST.
ISZ DMPSW /INIT UNPACK AND TRACE SWITCH,
DCA LIST3+y /CLEAR SEARCH CHARACTEFR FOR INPUT,
TAD P337 /ANNQUNCE PRESENCE
PRINTC /BY TYPING THE LEAD=IN CHARACTER
TAD COMBUF /INITIALIZE COMMAND BUFFER
DCA AXIN /FOR UNPACKING,
DCA XCTIN
TAD COMBUF /RUBOUT PROTECTION
DCA PACKST
READC /READ COMMAND STRING
SORTJ
LIST6wy
INLIST=LISTS
PACKC /SAVE STRING CHARACTER,
JMP IGNOR
400 /LINE NUMBER TEST
COMOUT+12 /END OF COMMAND BUFFER,LFSS PROTECTION COUN
FLTZER /POINTER FOR PCsCOMMAND OR INPLT
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/COMMAND/INPLUT PRQOCESSOR

4527
4597
1074
3417
3a2e
4506
1027
313
4521
4522
4526
5274
tune
21351
4515
1141
1225
7647
4526
1134
Jui@
130
1143
dd41e
4521
7419
4516
4537
1142
165
7604p
5262
45¢)
2111
45,7
3177

IRETN,

GUNE,

/11777

4541  INPUTX,

éal6

1545

7480

9177

3145

1145

7201

9233
/TEXT
/81
/82
/83

/BN

bd
&N
C.

PALB=VS

PACKC

PACKC

TAD COMBUF

DCA AXOQOUT

DCA XCT

GETC

TAD BOTTOM

DCA PDLXR

SPNQOR

TESTN

ERROR4

JMP INPUTX

I0F

1SZ DEBGSW

GETLN

TAD NAGSW

TAD P40

SZA ClLa

ERRORJ

TAD BUFR

DCA AXIN

DCA XCTIN

TAD LINENOQ

DCA I aAXIN

SPNQOR

SKP

GETC

PACKC

TAD CHAR

TAD MCR

SZA CLA

JMP =5

PUSHJ
DELETE

ENDLN

JMP START

PUSHJ

PROC
TAD I PC
SNA
JMP
0CA
TAD
IAC
JMP

START
PC
PC

GONE
NENOD

1 3
Ra

TEXT

8/16/72 PAGE 8

/START TO PACK C.R.
/FINISH C.R,

/INITIALIZE "TEXTP™M
/SETUP CURRENT LINE

/READ FIRST CHARACTER,
/INIT PUSH=DOWN=LIST

/IGNORE LEADING BLANKS

/DOES THE LINE BEGIN WITH {w9?
/ILLEGAL GROUP ZERD USAGE

/ND

/YES,STOP INPUT MOMENTARILY,
/DISABLE TRACE FOR REPACKING
/READ THIS LINE NUMBFR

/TEST FOR SINGLE LINE

/ILLEGAL LINE NUMBER ON INPUT
/SET POINTERS

/SAVE LINE #
/ (X=MEM)
/TGNORE SPACES AFTER LINF NUMBER

/READ 18T AFTER LINENO TERMINATOR,
/SAVE TEXT AND RESTORE DATA FIELD
/TEST FOR END OF INPUT STRING

/REMOVE OLD LINE, IF ANY,

/INSERT NEW [INE

/PROCESS IMMEDIATE COMMAND,

/CHECK NEXT LINE (X=MEM)
/END OF PROGRAM?

/YES

/SAVE NEW LINE NO,
/START NEW LINE

/PROCESS OTHER COMMANDS

LINE BUFFER FORMATw
POINTER OR ZERO IN LAST
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rear
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QLAY
4521
1225
314}
4511
€i14
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4766
4522
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4356
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784
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XRTLE, 2 /ROTATE AC LEFT &
CLL RTL
RTL
RTL ‘
JMP I XRTL6
/
/PROCESS A LINE NUMBER = "GETLN"
XGETLN, ¢
SPNOR
TAD P4200 /INITIALIZE 10 SINGLE LINE
DCA NAGSW
SORTC /TEST FOR A SIGN
SNLIST=1
JMP EVLN /EVALUATE IN FLOATING POINTY
JMS I INPINT /FIXED POINT: GET GROUP
TESTN
GETC /GO PAST , IF THERE
JMS GEG /GET 1ST STEP DIGIT
CLL RTL /MULTIPLY BY TEN
TAD SORTCN
RAL
JMS GEG /GET 2ND STEP DIGIT
TAD LINEND /COMBINE
GEXIT, SNA
DCA NAGSW /MUST BE GROUR
DCA LINENO /SAVE STEP NUMBER
TAD DECNUM /GROUP
SNA
JMP GTESTA /GROUP @t MUST BF "ALL"
RTL6 /CONSTRUCT LINE NUMBER
RAL
TAD LINEND
DCA LINENOD
TAD DECNUM /TEST FOR LEGAL GROUP
AND C7760
JMP L¢3
GTESTA, ISZ NAGSW /SET TO "ALL"
TAD LINEND /MAKE SURE LINE & IS ZERD
SNA CLaA
TESTHN /0K, TEST FOR EXTRA DIGITS
JMP LNERR /DOUBLE ,, ILLEGAL G. 2, OR G,.»15

JMP I XGETLN /0K
JMP LNERR /TO0 MANY DIGITS
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GEG, @ /GET A STEP DIGIT
DCA LINENO
TESTN

LNERR, ERROR /DOUBLE PERIODS
JMP GEXITw{ /NO DIGIT
GETC /DIGIT, PASS IT
TAD SORTCN /EXIT WITH VALUE
JMP I GEG

/1//7/

INPINT, DECINT
c776e, 7760
1117/
/EVALUATE A LINE NUMBER IN FLOATING POINT
EVLN, PUSHJ /GET VALUE
EVAL
FIX /GET GROUP #
PUSHA
TAD FLAC!
SZA CLA
JMP LNERR /T00 BIG
FENT /GET STEP #
FNR
FSB I FLARGP /THIS GIVES =(FRACTIONAL PART)
FMY I F1@P
FMY I F12P
FSB I FPlaP /KILL ANY ROUNDOFF ERROR
FEXT
NEGATE
POPA /RESTORE GROUP
DCA DECNUM
FIX
JMP 1T . +{
GEXIT
1171/
Fier, FLTEN
FPieP, FLPTEN

/RANGE OF ACCEPTIBLE LINE NUMBERS = 1.81 TO 15,99

/NAGSW
/GROUP=Q?0®
/LINE=4pPD
/ALL=V0R]
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/RECURSIVE OPERATE, EXECUTE, OR CALL

“B416 4515 Do, GETLN /EXECUTE ONE LINE, A GROUP,OR ALL
nwaa17 1145 TAD PC /SAVE ADDRESS
weaz2e 45¢3 PUSHA ‘ /0F CURRENT LINE
npdel 4%5n4 PUSHF /SAVE REST OF THIS LINE
weaz22 oL’ TEXTP /ADDRESS OF TEXT POINTERS
We4a23 4504 DGRP, PUSHF /SAVE NAGSW) CHAR? AND LINEND,
urd24 ¢141 NAGSW
VWre2s5 1141 TAD NAGSHW /CHECK DATA FROM GETLN,
neae26 7710 SPA CLA /SKIP IF GROUP OR ALL
neag7 5254 JMP DOONE /L0 ONE LINE
npa3deg 4516 FINDLN /INIT FOR GROUP AND SETY THISIN
wp4ady 5273 JMP TGRP2
vRad2 4521 DGRP1, PUSHJ /EXECUTE OBJECT LINE AND SET PC.
nra3y 613 PROCESS=2
wAad4 ases POPF /RESTORE THE DATA
bPalds w41 NAGSW
wedade 1545 TAD I PC /CHECK FOR END OF TEXT (X=MEM)
AR4a37 745 SNA
wBd44y 5262 JMP DCONT /ALL DONE
weady 72 IAC
woad4z 3154 DCA PTH /SAVE POINTER TO LINEND
neaay 1141 TAD NAGSW /CHECK FOR GROUP
weada 7740 SMA SZA CLA
bPadd 5251 JMP L +4 /DO ALL
ve4a46 1554 TAD I PTH /TEST GROUP (XeMEM)
wRdd? 4524 TSTGRP
A7 459 5262 JMP DCONY /NQT IN GROUP
vwrad] 1554 TAD I PT1 /READ NEXT LINE NO, (X=MEM)
A¢ad2 3143 DCA LINEND
we4as3y 5223 JMP OGRP /CONTINUE THE SUBROUTINF
/1//71/
#Pad54 4516 DDONE, FINDLN /FIND THE LINE
VD455 4526 ERRQR?2 /NO S!UCH LINE NUMBER
PEa56 4a5¢1 PUSHJ /EXECUTE IT
vras7  poi1s PROCESS
WRAaBZE 4dbub POPF /RESTORE CHAR
weas] el14y NAGSHW
wead2 4525 DCONT, POPF /RESTORE TEXT POINTERS
GRe6d w17 TEXTP
ena6bd 1413 POPA /RESTORE ADDRESS OF CURRENT LINE.
Ara6s 3145 DCA PC
YRABE ahH65 TSTERM /GO TO TERMINATOR
WPAB7 5266 JMP =1
aBa7y 5672 JMP I .2 /END OF DO, CONTINUE PROCESSING
wpaz7y 5216 JMP DD "/COMMA, DO ANOTHER

wEa72 1616 PROC
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1146
KL
1411
4524
4526
5232

TGKP2,

TAD THISLN
DCA XRT
TAD I XRT
TSTGRP
ERROR2

JMP DGRP1
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/TEST FOR GOOD GROUP NUMBER,

/NO SUCH GROUP NUMBER
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12501
AR502
PBoE3
wesaa
aesus5
wesee
aese7

aesle
vestit
wpsie
513
wes14
Aes15
wesie
eps17
wesae
vwehel
wese?

Ar523
wihed
525
ars26
vweEs27
Be5306
vrsdg

wEsaz
weh33
534
ves53b
wes36
was3dz
ARS42
aphay
PA542
w543
wbbh44
KIQISAS
viEsh46
wPh4a?z

Facap

rapa
3332
7464p
43106
1332
3416
5761

PUAE
1613
deld
1913
316
1913
7141
1158
7630
4526
271@

i 1'dY
7204
1323
43¢
1723
3323
5723

Grae
7247
1732
dtl
2332
17266
a3l
1411
3416
1411
3416
1411
3416k
S57s¢

576G wwww

/PUSHULOWN LIST CONTROLS

/

XPUSKA, @
LCA
CMA
JMS
TAD

DCA

JMP
vy :
PCHK, 2

TAD

DCA

TAD

DCA

TAD

CLL

TAD

SZL

PD2

PCHK

PD2

I XRT3

I XPUSHA

PDLXR
PDLXR
POLXR
XRT3
PDLXR
CIa
LASTY
CLA

ERROR

JMP
117/
XPUSHJ, #
CLA
TAD
JMS
TAD
CCa
JMP
ryi
“PL2, @
CLA
TAD
DCA
ISz
TAD
JMS
TAD
DCA
TAD
RCa
TAD
bCaA
JMP

I PCHK

IAC
XPUSHJ
XPUJSHA

I XPUSHJ
XPUSHJ

I XPUSHJ

CMA

I PD2
XRT
PD2

M3
PCHK
XRY
XRT3
XRT
XRTJ3
XRTY
XRT3
PD2

o

PALB=VS
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/PUSHDOWN THE AC « "PUSHA®
/SAVE AC

/BACK UP POINTER

/CHECK CORE USAGE

/SAVE

/INC IN AC

/ODUPLICATE POINTER

/STORAGE FILLED BY PUSHDOWN LIST

/RECURSIVE SUBROUTINE CALL = "PUSHJ"
/SAVE RETURN

/ (PUSHA)
/TO NEW ROUTINE

/SAVE A FLOATING PT NUMBER = "PUSHF"
/COMPUTE ADDRESS

/BACKUP THREE

/SAVE 3 WORDS



'ETXX

al85y
vwA551
w552
wesHd 3
w554
AE555
w556
w587
MRSB Y
wiehoel
a6y
aH63

wEb6 4
wEses
wehoo
vebo7
wEd7 ¢

wes7y
wESHT 2
W&lb?d
wEs74
ees75%
wes7e
ees7?
A2r6ae
been
weeiz
vweerd
weed
A BIAS
wreuh

wEen7
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By
7247
175
235k
duniy
1413
3411
1413
3411
1413
3411
57 5¢

”212
need
veed
w217
e23p

2053
7535
1150
1145
7351
1153
2414
2735
2735
2735
2735
27358
7462
2738

7472

Fr3, @ /RESTORE A FLOATING PT & = "PQPF"

CLA CMA

TAD I PD3J
ISZ PD3

DCA XRT

TAD PDLXR
DCA XRT
TAD POLXR
OCA XRT
TAD POLXR
LCA XRT
JMP PD3

tn Rl I e )

/
/INPUT CONTROL CHARACTERS
INLIST, IBAR /B.A,3RESTART
IGNOR+4 /F,F,
IGNOR+4 /BELL
IGNOR /L.F,=IGNORED
IRETH /C,R,STERMINATE INPYT
/
/LIST OF FUNCTION ADDRESSES
FNTABF, XABS /ABSOLUTE VALUE
FSGN /SIGN PARTY
XINT /INTEGER PART
xDYS /FDIS= DISPLAY Y AND INTENSIFY
FRAN /RANDOM NUMBER
XDXS /SET X=COORDINATE FOR DISPLAY
XADC /READ ANALOG=DIGITAL CONVERTFR
ERRORS /ATN THESE ROUTINES NOT IN PACKAGE
ERRORS /EXP
ERRORS /LOG
ERRORS /SIN
ERRORS /CNS
FSQT /SQUARE RNOT
ERRUORS /NEW= USER=DEFINED FUNCTION

/
MF , =306 /USED BY TESTC



AX TR

61
w611
br6le
wees1d
wpel14
beel1s
weel16
nweetyz
wEeu
oee21
weez22
ve623d
npe24
weEe25
w626
weez7
MEBIE
wEsd
weede
Weedad
w634
46635
we63I6
wRR37
veeda

FOCAL 5/69 wvew

4515
4516
4526
1146
3145
4506
4511
wEs7
5502
4511
114ap
5215
1142
4503
4576
4511
2ung
74112
S5e26
4521
1413
451y
v75%
G2ve
4526

Pe2a

PALBevVSB
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/PRIMAFY CONTROL AND TRANSFER

Ge1o, GETLN

FINDLN

ERRQOR2

TAD THISLN
DCA PC

PHUCESS;GETC

PFoOC, SORTC
CCR={
POPJ

SORTC
GLIST={
JMP PROCESS
TAD CHAR

PUSHA

GETC

SORTC

FCY,

TERMS=4
SKP
JMP =4
SPNOR
POPA
SORTJ

COMLSTw1

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

/NOT THERE OR A TIGHT LODP,
/SET PC

/TEST FOR END OF LINE
/FIRST CHARACTER READY = USE PROC

/EXIT "PROCESS"
/IGNORE SPACE ; ,

/SAVE COMMAND CHARACTER

/GO TO TERMINATOR

/G0 DO COMMAND

COMGO=COMLST

ERROR2
/777

COMMENTS=PCY

/TLLEGAL COMMAND

/ALSO IS CONTINUE
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/0UTPLT COMMAND TEXT

A@6d4y 4711 WRITE, JUMS I WTXS /SAVE CHAR AND TEXT POINTERS
w64z  as51d GETLN /SET LINEND
need4d 2151 I1SZ DEBGSW /DISABLE TRACE
dn6d4d4 4516 FINDULN /SEARCH FOR LINE NUMBER
per6ds5 5274 JMP WTESTG /NQOT THERE OR GROUP
nesds 1143 TAD LINENO
weea7 7e4v SZA CLA
Puedy  a514 PRNTLN /PRINT LINE NUMBER AND A SPACE,
weedl 4506 GETC
wred2 4512 PRINTC /PRINT TEXT OF A LINE,.
we653 1142 TAD CHAR
wWe654 1u6hH TAD MCR
Weebs5 764¢ S§ZA CLA /SKIP IF END OF LINE
A0656 5251 JMP =5
bred7 1546 TAD I THISLN /TEST FOR END OF TEXT (X=MEM)
AR66E 7456 wTESTZ2, SNA
wees1 53ed JMP WEXIT /WRITE FINISHED
weee2 7ipud IAC
w663 3154 DCA PTH /SAVE POINTER TO LINEND OF NEXT (XeMEM)
ape64 1141 TAD NAGSW
An66S 7720 SMa CLA
WPEEL 1554 TAD I PTH /(X=MEM)
WEe67 4524 TSTGRP /TRY NEXT LINENDO FOR GROUP,
wee7a 5276 JMP WX
wne71 1554 wWALL, TAD I PTY /SET LINENQ (X=MEM)
wpne72 3143 DCA LINENO
are73 5244 JMP WRITE+3
///
uee74 1146 WTESTG, TAD THISLN /INIT GROUP PRINTOUT
WEe75 H260 JMP WTEST2
/////
wee76 1141 kX, TAD NAGSW
wne77 775¢ SPA SNA CLA /SKIP IF ALL
We7eg  H3ILd JMP WEXIT
we79v1 4512 PRINTC /PRINT C,R, AGAIN
ar762 5271 JMP WALL
17177
wR7By 4712 wWEXIT, JMS I 4TXR /RESTORE CURRENT LINFE
arv7e4 3151 DCA DERGSW /RESTORE TRACE
weyrns 4565 TSTERM
wezuvs  53ud JMP =1
weze7 5216 JMP PRAOC /END OF WRITE
aR719 5241 JMP WRITE /COMMA, MORE TO WRITE
/(7//

w@711 2435 WTXS, TXTSAV
wez712 2443 wTXR, TXTRES



AT ER

w713
o714
ne718
we7ie6
vezy7
vp72e
wir721
weyee
vE7823
we724
wer7es
nweyee
w727
BwerTde
sl
wera2

weE733
pRr734
" AN
werae
wevrs7
be740
ey 4
wer42
we743
vE744
w745
b7 46
w747
wer549
w751
w752
WR7h4
nwerb4
wP755
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e
4521
4511
2eed
5713
2413
a5z
2713
741i
5713
1142
12¢7
764p
2313
23913
5713

(g e
1733
3012
1412
7514
5352
7v4]
1142
764y
5336
1733
7640
1012
3127
741
2333
2334
734¢
5733

XTESTC,

///71/
XS0RTC,

SEXC,

PALB=VB 8/16/72 PAGE 17

7 /TEST THE NATURE OF THE NEXT ALPHANUMERIC = "TESTC"

SPNQOR /IGNORE SPACES

SORTC /TEST THE VARIABLE TERMIMNATORS
TERMSe]

JMP I XTESTC /YES = SORTCN IS SET

ISZ XTESTC

TESTN

JMP 1 XTESTC /. (PART OF NUMBER)

SKP /0THER

JMP I XTESTC /NUMBER

TAD CHAR /TEST FOR "fF"

TAD “F

SZA CLA

ISZ XTESTC /NO

ISZ XTESTC /RETURNS?

JMP [ XTESTC /TERMINATORINUMBERFFIINCTIONIOTHER

¢ /SORT CHAR AGAINST TABLE = "SORTC"

TAD T XSORTC

NCA XRT2 /1ST ARG IS LIST-i

TAD I XRT2

SPA /LIST IS ENDED BY A NEGATIVE NUMBER

JMP SEXC /2AND EXIT = NOT IN LIST

CIa

TAC CHAR

SZA CLA /COMPARE

JHMP =5

TAD I XSORTC /COMPUTE INCREMENT : @ » N

CMA

TAD XRT2

GCA SCORTCN

SKP /15T EXIT a YES

ISZ XSORTC

1SZ XSORTC

CLA CLL

JMP I XSORTC



/hwwd FOCAL BH/69 +*waw

nwe75se
wE7257
wE7by
wezel
w762
U763
w764
w763
w766
p767
w770
weE77y
we7272
ee773
wez74
re775

€323
W3NG
ko1l
R3na
r3dny
vy
L 301
v3z4
td14
AT d)
r3e7
v315
vdzy
w32z
a1z
pd1e

PAL8B=VB B8/16/72

/COMMAND DECODING LIST

CLMLST,

323
306
311
a4
307
313
3el
324
314
desd
327
315
321
322
317
die

/SET
/FOR

/1F

/00
/GOTO
/COMMENT OR CONTINUE
/ ASK
/TYPE
/LIBRARY
/ERASE
/JURITE
/MODIFY
/QUIT
/RETURN
/0PTION
/HELLO

PAGE 18
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/CONMUITIONAL TRANSFER PROCESS
/ 1F (EXP) A,B,C

we776 4511 IF, SORTC /LO0K FOR L=PAR

wezr77 1ee2 PLPR=1

wieee 741v SKP

iy 4526 ERROR /NO ( AFTER IF

Aler2 45l PUSHJ /EVALUATE EXPRESSION
iRy 1620 EVALw]
S ninena  abee GETC /PASS )

NLpEs 148 TAD FLACH /TEST FOR «,0,¢

aleee 771w SPA CLA

winr? 5Seg2 JMP I PGOTO /NEGATIVE, USE 1ST REF
winmle 4565 TSTERM /2 QR POS, GET TO NEXT
e1mtl B21¢ JMP =1 ' ' o

elri2  57@3 JMP I PRCP /1 OR CR, CONTINUE SAME I INF
wivwld 1845 TAD FLAC!H /COMMA, SEE IF @ OR POS
winld 7656 SNA CLA

Wleld 5622 JMP I PGOTO /ZERO, USE 2ND REF
WIN1E 4565 TSTERM /POSITIVE, GET TO NEXT
ninl7 5216 JMP =1

nin2e 5703 JMP I PRCP /1 OR CR

winazl Sk22 JMP I PGOTO /COMMA, USE 3RD REF

nip22 ¢6ile PGOTO, GOTO
wived ©25¢ PLPR, 252



'AX X2

nired
wived
wip2h
ning7
niIndn
W1w31
wiwnd2
n1p33
wipd4d
vindhd
¢inde
wind7z
®ip4an
Alnal
wind2
wiedd
vlnda
rlnrdd
wirdgo
ind?
winbip
windi
Alwnbe
winbd3
wiirb4
a1r5%
winbo
vwinb7
yinee
ninel
wirbe
aleéd
41n64
niveh
vwivbo
wine7
kiln7e
win?l
nin7z2
ule7d
winza
w175
vwinze
wiw77
wilag
vllil

FGCAL

1624
4501
144
4521
4511
2v2d
741¢
4520
1154
3332
obhir)
1686(
a4u7
6732
PR
4565
4526
5763
1332
4513
4501
169
4965
4526
2317
a5v 4
2034
abip
1bd}
4544
2634
4724
4430
4447
1732
732
298¢
oAy
1v1d
1322
3432
1732
7710
445
1145
774¢
5326

5/69 weww
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/ASSIGNMENT AND LOOP CONTROL

SFT=,
FUR,

SFINAL,

FCONT,

PUSHJ
GETARG
SPNOR
SORTC
TERAS*1 7 =1
SKP
ERROR
TAD PTY
DCA PT2
PUSHJ
EVAL=1
FENT
FPT I PT2
FEXT
TSTERM
ERROR
JMP I PRCP
TAD PT2
PLISHA
PUSHJ
EVAL
TSTERM
ERROR
JMP ONEINC
PUSHF
FLARG
PUSHJ
EVAL
PUSHF
FLARG
JMS 1 FTXS
FLOAT
FENT
FAD I PT2
FPT I PT2

FSB I FLARGP

FEXT

TAD PDLXR
TAD PINC
DCA PT2
TAD I PT2
SPA CLA
NEGATE
TAD FLACH

SMA SZA CLA

JMP FEND

/GET POINTER TO VAR,

/SEARCH FOR =

/LEFT OF s IN ERROR: "FOR" DR
/SAVE VARIABLE POINTER

llSETII

/EVALUATE INITIAL EXPRESSION
/SAVE INITIAL VALUE

/CHECK TERMINATOR

/PROBABLY EXCESS R«PAR

/1 OR CR: THIS IS A SET7 CONTINUE
/COMMA, SAVE LOOP VAR POINTER
/EVALUATE SECOND EXPRESSION
/CHECK TERMINATOR

/EXCESS R=PAR QR BAD TERMINATOR
/1 OR CR, THAT'S ALL (INC=1)
/COMMA, SAVE INCREMENT
/EVALUATE FINAL EXPRESSICON
/SAVE FINAL VALUE

/SAVE CHAR AND TEXT POINTERS
/FLOAT A ZERO TO START

/COMPARE LOOQOP VAR TO FINAL
/LOQP VAR

/FINAL

/CHECK SIGN OF INCREMENT

/RACKWARD COUNTING

/LIMIT REACHED OR EXCEEDFED



/ewks FOCBL

l1ee
li1ed
willua
wlies
1166
6l1n7
vriie
vitll
a1112
w1113
vit14
w1115
V1116

1117
s112¢
w1121

0/‘1122
vl1ed
vwllz24a
“1125
Mli1e6
w1127
n113dé
#1131
ltag

v1133
k1194
w1145
mi1de
vi11d7
ni1ap
wly4dy
¥w1142
¥w1143
vil1144

4541
vbl16
4725
advh
2udda
4508
e 44
1413
33832
1323
1413
313
be2h4

45004
1573
5200

£y
776h
£43h
2443
16ph
1013
3618
5532

R ol

Cddh
F2ad
vgad
vea
243
1244
veap
n2h4
ve7d
Pe21b

B/7¢9 wvww

PKCP,

/7777
GNEIHCJ

/1777
"13,

FTXS,
FTXK,
FENU,

FT2,
(/7777

PUSHJ
PROC

JMS I FTXR
POPF
FLARG
POPF

FLAC
POPA
DCA PT2
TAD 13
TAD PDLXR
DCA PDLXR
JMP FCONT

PUSHF
FLTONE
JMP SFINAL

11

=13
TXTSAY
TXTRES
TAD P13
TAD PDLXR
DCA PDLXR
POPJ

PAL8=V3 B8/16/72 PAGE 21

/NOT YET, DO OBJECT STATEMENTS

/RESET TO BEGINNING OF 0BRJ. STMT,
/RESTORE LIMIT

/RESTORE INC
/RESTORE LOOP VAR POINTER

/PUSH DOWN ALL OF ABNVE

/NO INCREMENT GIVEN, SET To 1

/END OF LOQP
/REMOVE VALUES|FROM PUSHDOWN LIST

/ASK/TYPE SPECIAL CHARACTERS

ALIST,

GLIST,
TLL1ST,

246 /&
245 /%

24z /"

241 /1

243 /4

244 /%

247 /SPACE
254 /.

273 /3

215 /C.R,



/e rkw

vni145
h1146
w1147
"1159
"BRE-B!
vl1oe

v11353
w1154
w1155

n1156
w1157
wiiee¢
vitel

w1162
w1163

1164
uil16d
41166
wiy67
ni17a4
w1171
\111]72
w1173
ni174
w1175
41176
w1177
aleng
nizwl
vwiaee
glaued

Aieed
wigns

FOCAL 5/69 wwew

/SET Y A
4452 XLVYS,
6063
7201
1361
EUh3
7414
/
/SET X
4452 X0xS§,
3361
S5ep
/
/TAKE TH
4452 XINT,
724
oh¢i
At e XF
/1/7/7/
1252 T IST3,
121¢
/COMMAND
1w24 COMGO,
1424
V776
valeE
reiy
He2e
12¢6
1207
2735
2ees
vbda]
1273
w177
1554
6446
3274
///7/
Jpag PaACLS?2,
JuBH

PAL8=V8

ND INTENSIFY THE POINT
FIX
6063
CLA
TAD X@
6253
SKP

/DYL

/DXL DIX

FIX
DCA X@
RETURN

/(DXL)

E INTEGER PART
FIX

CLA

RETURN

g

TASK4

TASK
POINTERS

SET

FQOR

IF

no

GOTO

COMMENTS

ASK

TYPE

LIBRARY

ERASE

WRITE

MODIFY

START

RETRN

QPTIAON

HELLO

/ll

PRUES
RUBL

8/716/72

PAGE 22

/Cu.R, = AUTOMATIC GUOTE MATCH



'AZAR

1206
nliany
wiele
wi211
w1212
vlela
vield
w1elLs
21216
w1217
w124
wigzl
wizez
w1223
vwlzed
w1225
w1226

w1ee?
wizg2dy
¥123])
w1232
w1233
w1234
vw1235

wigde

w1237
vi2406

FOCAL 5/69 wwww

7247
3131
3151
4h1p
1132
a26
2131
5227
4511
14074
4036
1233
a51y
4626
4637
52n€
Jdue

4541
16a1
ah6s
4526
nwa7e
a4h 4y
Heuwy

2434
2443
3368

PAL3=VB 8/16/72 PAGE 23

/INPUT=QUTPUT STATEMENTS

ASK,
TYPE,
TASK,

TASKCL,

INTERP,
////
TYPEZ,

ceL,

//7/7/
TTXTS,
TTXTR,
L?LjTS,

CLA CMA
DCA ATSW
OCA DEBGSW
SORTJ

/REMEMBER WHICH CALL,

/RE-ENABLE THE TRACE
/SPECIAL CHARACTER?

ALIST=1
ATLIST=ALIST
ISZ ATSH /TEST QUOTE SWITCH
JMP TYPE?
PUSH.J /D0 ASK: SETUP PT{
GETARG
JMS I TTXTS /PROTECT TEXT
TAD coL /TYPE COLON
PRINTC /(CLA) TO SUPPRESS "
JMS I INTERP /CALL INPUT CONVERSINON ROUTINE
JMS I TTXTR /RESTORE TEXT
JMP ASK /CONTINUE PROCESSING
INTASK
PUSHJ /D0 TYPE
EVAL
TSTERM
ERRQOR /BAD TERMINATOR IN "TYPE®
272 '
JMS I QUTS /PRINT
JMP TYPE
TXTSAY
TXTRES
OUTPT



/wwww FOCAL

w124y
w1242
11243
“1244
w1245
41246
w1247

@125u
41251
wilesde
41253

n1254
w1255
w1256
41257

vlebn
vwie6t
w1262
ni263
vwieoa4
w1e6db
212606
wlee?
nieJe
a1e71
01272

2151
4a5u6
4514
1404
7555
ad12
5242

1466
4512
45486
52106

1u60
4537
1uils
5251

4506
a072
1164
3uht
452¢
4b¢6
4672
1164
3133
S21@
evle

5/€69 whew

TQUOT,

/1171777
TCRLF,

TASK4,

/1/77/
TCRLF2,

PALB=V8 B8/16/72 PAGE 24

187 DERGSW /DISABLE TRACE
GETC /TYPE LITERALS
SORTJ

TLIST2=1

TLIST3=TLYIST2
PRINTC
JMP TQUOT+|
TAD CCR /SLASH=CR,LF,
PRINTC
GETC /MOVE TO NEXT CHARACTER
JMP TASK
TAD CCR /SPLATsCR
JMS I OQUTDEV
TAD C2020 /DELAY FOR C,R.

JMP TCRLF+1

/1F DEBGSW=Q ; ENABLE FLIP=FLOP "DMPSW"

/

H@: DISABLE AND RETURN ALL"2" ' s,

/1F DMPSW = 23 TRACE ON, IF ENABLED

/

#9: TRACE OFF

/1F BOTH = ¥ i PRINT TRACE,

TINTR'

INTG,

GETC /PASS PERCENT SIGN

JMS I INTG /READ FORMAT CONTROL® "%7,.,3"
TAD DECNUM /INTEGER PART (TOTAL DIGITS)
DCA TOTDIG

TESTN /GET PAST , IF ANY

GETC

JM8 I INTG /RIGHT=HAND PART (NDECIMAL FLACES)
TAD DECNUM

DCA DECP

JMP TASK

DECINT



2T x

1273
wiz274
wie75
wiaze
w1277
nilacy
il
wldez
widva
ni3Kd
wizes
w136
a1367
¥1aga
w1311
1312
w1313
w1314
¥1315
vwilate
w1317
01329

wi32}
nwidee
14824
“l3z24
¥1325
w1326
wigsgey
vw13dy
1331
w1332

FOCAL

4515
4516
4526
1134
KIS R
3136
1143
7450
5275
341¢
1vle
3153
4b4i
duby
2151
4506
4512
4b14
Fu87
1422
457
8312

1134
7a¢1
doie
31386
4513
451
¢HR53
1922
4547
2325
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/SEARCH

MCDIFY,

SCONT,

SCHAR,

/1777

SEAR,

SFOUND,

SGAT,

PALB=VB 8/16/72 PAGE 25

ROUTINES
GETLN /READ LINE NO.
FINDLN /LO0K IT UP NOW,
ERROR2 /NOT THERE 3 BAD COMMAND UNLFSS ZERDN,
TAD BUFR /SET POINTERS
DCA AXIN /FOR INPUT
OCA XCTIN
TAD LINENGQ /COPY THE SAME LINE NUMRER,
SNA /CHECK FOR ALL
JMP MODIFY+2 /ERROR IN ARG
DCA I AXIN /(X=MEM)
TAD AXIN /SAVE START OF NEW LINE
DCA PACKST
JMS I INDEV /READ THE TELETYPE INPUT STLENTLY,
DCA LIST3+¢ /SAVE SEARCH CHARACTER
ISZ DERGSW /NO BREAKS,
GETC /TYPE+TESTwF,F,
PRINTC
SORTJ /1.00K FOR MATCH

LIST3ey

LISTGO=LIST3
PACKC /SAVE NEW LINE,
JMP SCHAR
TAD BUFR /RESTARTeB,A,
IAC
DCA AXIN /SET POINTERS
DCA XCTIN
READC /READ FROM KEYRDARD
SORTJ FYEST

LISTE=1

SRNLST=LISTSE
PACKC /PACK CHAR,
JMP SFOUND /MORE
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01333
01334
01335
21336
01337
21349
21341
01342
01343
01344
21345
01346
w1347
135@
V1351
w1352
01353
21354
21355
01356
081357
¥1360
21361

FOCAL 5/69 wwww

pene
7450
1142
7641
3157
1733
2333
3pLe
1412
751@
5357
1157
7640
5343
1212
1733
3333
1733
3333
7410
2333
7300
5733

SORTE,

SEX,

2

SNA
TAD
CIA
DCA
TAD
182
DCA
TAD
SPA
JMP
TAD
SZA
JMP
TAD
TAD
DCA
TAD
DCA
SKP
1582
CLA
JMP

PALB=V8 8/16/72 PAGE 26

/SORT AND BRANCH ROUTINE, = "SORTJ"

CHAR

T2

I SQORTB
SORTB
XRT2

I XRT2

SEX

Te -

CLA

-"5
XRT2

1 SORTB
SORTB

I SORTB
SORTB

SORTB

cLL
I SORTB

/ASSUME CHAR IF ACu0
/SAVE SORT ITEM

/FIRST ARG IS LIST LESS ONE
/2AND 1S INTRAeLIST LENGTH

/weISTS ENDED BY NEGATIVE NUMBERSww
/READ EXIT

/FIND ADDRESS

/MATCH FOUND,

/SETUP RETURN

/MATCH NOT FOUND,
/RETURN TO CALLING SEGUENCE.



A XX X7

N1362
1303
nl3abd
61365
813686
B1367
w1374
21371
w1372
w1373
w1374
w1375

niaze
w1377
N140p
v1agpy

bwl4e2
wiand

FGCAL 5/69 wwww

45u1
1608
4452
71414
741
1v53
76306
521n
1633
dh12
11dae
5365
1376
1321
1312
13n7
131¢

ve6d
1331

TAB,

SRNL8T=,

11/7/
LISTGO,

PAL8=VE 8/16/72 PAGE 27

PUSHJ /TABULATE TO A PARTICULAR COLUMN
EVAL=]

FIX /GET COLUMN NUMBER

CLL CIA

IAC

TAD TABCTR

SZL CLA

JMP TASK /ALREADY THERE OR PAST IT

TAD C242

PRINTC

TAD FLAC2 /TEST AGAIN

JMP TAB+3
/'MODIFY' CONTROL CHARACTER TABLE

SBAR /BsA, = RESTART

SCHAR /FoF,
SCONT /BELL

SCON

INPU
SGOT

CONTINUE

CHANGE SEARCH CHARACTER

T+1 /L,.F, FINISH THE LINE AS BEFORE,

TX=11 /CeR, = END THE MODIFIED LINE HERE
/FOUND SEARCH CHARACTER



'AZZ 2

nwiand
v14¢s
widkd
wiagy
nwidio
wilall
vwiaie
w1413l
vidl4g
41415
widlo
a14a17
‘Rar1a2
w1421
w1422
w1423
w1424
w1425
w1426
w14e7
w143y
w143}
01432
L1433
W1434
w1433
w1436
01437
41440
v144]
w1442
A144Y
ni1ad4
ui44db
41446
ny1ad7
w1ade
w1495)
vwia52
1453
Wwlab54
B14b5
w1456
w1457
w1464
ni461
vwiaee
n1a63

FOCAL 5/69 wwww

4525
veag
veld
4526
7246
4573
3136
4547
4546
4511
20uad
heze
1142
wu?1
1135
4503
4511
2nd
5231
456
b224
4523
5243
113@
4513
4511
1600
4506
1413
313v
4452
3324
1413
3135
1134
3154
1154
dirll
1154
7041
1155
775@
5267
1554
7441
1135
7651
5312

PALBeVS

8/16/72 PAGE 28

/FIND OR ENTER A VARIABLE IN THE LIST.

GETARG,
TLISTYZ,

GETVAR,

Gst,

GS3,

TESTC
w242
a2135
ERROR4
CLA CMa
PUSHA

DCA XCTIN

PACKC
GETC
SORTC

JMP o +3
TAD CHAR
AND P77
TAD ADD
PLUSHA
SORTC

JHP . +3
GETC
JMP .-4
TSTLPR
JMP 5S1

TAD LASTOP

PUSHA
PUSHJ
GETC
POPA

DCA LASTOP

FIX

DCA SUBS
POPA

DCA ADD

TAD STARTV

DCA PT1
TAD PTH
DCA XRT
TAD PTH
CIA

TAD
SPA
JMP
TAD
CIA
TAD
SNA
JMP

LASTV
SNA CLA
GS2

'

ADD
CLA
GFNDY

/FIRST LETTER OF ARG

/"

/CeRe = FUNCTION OR NUMBER IS NOT AN ARG,
/BAD ARGUEMENT IN 'FOR', 'SET!, OR 'ASK'
/"GETARG" CAN CREATE NEW VAR,

/"GETVAR" WILL NOT

/PACK INTO ADD,

/SECOND LETTER
/TERMINATOR?

/YES

/NQ ;
/SAVE 2AND LETTER OF NAME

/IGNORE THE REST

/LO0OK FOR SURSCRIPT VIA SORTMN
/NOT SUBSCRIPTED BY L»PAR,
/SAVE LAST OPERATION

/MOVE PAST LePAR AND

/EVALUATE THE SUBSCRIPT,

/MOVE PAST R=PAR

/RECALL LAST OPERATION

/SAVE SUBSCRIPT

/RESTORE NAME
/SEARCH FOR VARTARLE

/TEST FOR END 0OF LIST

/END SEARCH
/GET TABLE ENTRY

/FOUND XX
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01464 1154 Gs4, TAD PTI /TRY NEXT ONE
w46y 1144 TAD GINC
nidbh Hg47 JMP GS3
wid4e7 2413 GSs2, ISZ 1 PDLXR /VAR, NOT FOUND, CAN I MAKE ONE?
wiaz7p 4526 ERROR /UNDEFINED VAR, USED IN EXPRESSION
A1471 1155 TAD LASTV /0K, ADD THE VARIABLE
nwia72 1dé5 TAD P13 /TEST STORAGE LIMITS
w1473 7141 CIA CLL
wi474 1513 TAD PDLXR
wiazs 762p SNL CLA
wid76 4526 ERRORJ
w1477 1165 TAD LASTYV /JUPDATE THE LIST,
21500 1144 TAD GINC
vlskl Y1585 DCA LASTYV
w1522 1135 TAD ADD /SAVE NAME
G153 3554 DCA I PTY
visnd 1324 TAD SUBS /SAVE SUBSCRIPT
w1smPs 3411 DCA I XRT
widre 3411 DCA I XRT /INITIALIZE VAR, TO 2ERO
W1%KB7 3411 DCA I XRT
aidlu 3411 DCA I XRT
41511 b53ze JMP GSS /EXIT
/1/7//
Wib12 1411 GFNDY, TAD I XRT /FOUND NAME, TEST SURSCRIPT
w1513 7@4y CIA
U114 1324 TAD SUBS
wibls 7e64v S5Za CLa
Pih1o 5264 JMP GS4 /WRONG SUBSCRIPT
V1517 2w13 ISZ PDLXR
#1522 2154 g5, ISZ PTy /SET POINTER TO DATA
418521 2154 I1sZ2 PT)
wibzz2 55pg2 POPJ
vy

41523 1575 Fy, FLTZER
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©1524
w1523
w1526
©n1527
nivde
BE-IoB!
Widd2

wis3d3
n1534
w1535
V1536
w1537
V1s54¢
wis4l
w154
01543
619544
w1545
wi184b
w1547
wishby
w1551

w1552
Bi1nvdd

FOCAL

1524
oee
1142
1063
7640
5724
45¢v6
5325

ruee
1142
1964
7446
2333
1352
754
535u
1353
751¢
5350
3127
2333
7386
5733

7764
we1e

5/69 wwww PALB=V8 8/16/72 PAGE 30
/IGNODRE LEADING SPACES = "SPNOR"

SuBss=,
XSFNOR, @
TAD CHAR
TAD M24a
SZA CLA
JMP I XSFNOR
GETC
JMP XSPNOR+\
/17777
/SEE IF NEXT CHARACTER IS A NUMBER
XTESTN, @ /RETURNS? ,7 OTHER; NUMBER = "TESTM"
TAD CHAR
TAD MPER /TEST FOR ,
SZA
ISZ XTESTN /NOT A .
TAD NTSTH /COMPARE TO wou
SMA
JMP NTEXIT /700 LARGE
TAD NTST2 /COMPARE TO "g"
SPA
JMP NTEXIT /700 SMALL
DCA SORTCN /FOUND DIGIT, SAVE IT
ISZ XTESTN
NTEXIT, CLA CLL
JMP I XTESTN
(/1777
NT8T1, 256=272
NTST2, 272=264
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w1554
©15558
w1556
wishH7
w56y

1561
hn1562
1563
nihe64
1565
n1566
nihe?
wih7¢
61571
w1572

wib73
“w1H74
1575
w1s76
w157/

FOUCAL

1323
3145
1413
3157
9557

1362
1260
1241
125¢
1254
3125
1252
1252
vel1s
ez

wEn
2U4p
GARA
Al
N

5769 weww

PALB=VS 8/16/72 PAGE 31

/EXIT FRUM A "DO" SUBRQUTINE

RETRN,

XpQaeyJg,

TAD P@ /(PC) a> o

DCA PC

TAD I PDLXR /RECURSIVE EXIT = "POPJ"
DCA T2

JMP I T2

/ASK=TYPE CONTROL CHARACTER TABLE

ATLIST,

///71/
FLTGHEI

FLTZER,

TAB /& =» TABULATION DELIMITER

TINTR /% = FORMAT DELIMITER

Tauar /" = LITERAL DELIMITER

TCRLF /1 = CARRTIAGE RETURN AND LINE FEED
TCRLF2 /4 = CARRIAGE RETURN ONLY

TDUMP /%/= DUMP THE SYMBOL TABLE CONTENTS
TASK4 /SP= TERMINATOR FOR NAMES

TASK4 /v = TERMINATOR FOR EXPRESSIONS
PROCESS /7 =« TERMINATOR FOR COMMANDS

PC1 /CsR, = TERMINATOR FOR STRINGS

wpet
200y
noza
agve
waaa
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/EVALUATE AN EXPRESSIOH W4HICH
/TERMINATES W4ITH AN R=PAR,J OR C,R, AND
/LEAVE THE RESULT IN FLAC AND IN FLARG,

vibpn 4506 GETC /MOVE PAST EXTRA CHARACTER
wiéedl J313¢  EvAL, DCA LASTOP /EVAUATION CONTROLLER (CHECKPOINT ?)
v16vM2 4525 TESTC /TEST CHARACTER AND IGNORE SPACES
ni6Ud 5215 JMP ETERM] /TERMIOATION
wiend 5332 JMP ENUM /NUMBER
e1605 5342 JMP EFUN /FUNCTION
vwield 4521 PUSHJ /LETTER OF VARIABLE
"16m7 1411 GETVAR /FIND OR CREATE VARIABLE?IALSD SET PT{.
2161y 4525 COPNEXT, TESTC /PT122ARG
ainll 52436 JMP ETERMN /T
a1612 wele ECHOLST,a212 /N=ERRQOR IN FORMAT
w1613 ©#377 w377 /F
w1614 4526 ERRORY /L = MISSING OPERATOQR
/17777
¢1615 4524 ETERM1, PUSHF /INITIALIZE RESULT TO ZEROD,
n1i616 1575 FLTZER
1617 4545 POPF
vleey 2134 FLARG
vimwel 1160 TAD FLARGP /SET PTY,
w1622 3154 DCA PTH
01623 (uoa TAD ™2 /TEST FOR UNARY OPERATIONS
w1624 1127 TAD SORTCN
wie2h 74sp SNA
vw1ie2é 5241 JMP ETERM /CREATE DUMMY FOR UNARY MINUS
n1627  7pn 1AC
nied3a  768¢ SNA CLA
¥1ed1 53eg3 JMP ARGNXT /IGNORE UNARY PLUS
b16d2 1127 TAD SORTCN /TEST FOR NULL PARENS,
w1e3d3 1u7e TAD ™11
el1e6d4  771¢ SPA CLA :
#1635 5353 JMP ELPAR /MIGHT BE AN LePAR,
v16d6 4523 ETERMN, TSTLPR
wied? 741v SKP
a1e4e 4526 ERROR4 /OPERATOR MISSING BEFORE PAREN
vieal 1127 ETERM, TAD S0RTCN /SET FROM "TESTC"="SORTC"
viedg 3147 GCA THISOP
niea3 1147 TAD THISOP
P164a 107G TAD M1t
w1645  770¢ SMA CLA /END?

wled6 3147 DCA THISOP /"THISOP" EQUIV. TN END DF EXP,
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w1647
wiedu
wies]
wieb2
B - TR
nirbd4
u1655
w1656
wi1i6d7
nieby
uwieoet
wieo2
Giaed
wik64
A1BE6H
B WeYoXo!
nien7
a1e7¢
vie7zi
wie72
1673
81674
w1675
v1676
1677
nwizeg
wizey
n170ne
217¢3
wl7e4
w1718
wizee
wizuz

21716
¥i711
wiz12
wiz13
vw1714
v171%
wiz1ie
61717
wizae
w1721
vwiz22
w1723
vwiz2a
w1725
wlze6
wiz27
01730
¥1731

7261
w147
1147
7041
3274
7y
nldy
113¢
1274
7716
831w
113¢%
1331
3274
1674
3274
113¢
754[&
45458
#¢44
a4ty
vynp
686K
rape
lleo@
3154
1147
113¢
765
h5me
1413
313u¢
hz2a7

4523
7410
5355
1130
4543
1154
d32¢
4h5n4a
Ceew
1147
313
45016
4525
5353
5332
bdge
h2nhk
2u2h

ETERMY,

FLGPR,

1177/

EPAR,

ARGNXT,

OPTABL,
1177/

CLA IAC
AND THISOP
TAD THISOP
CIA
DCA FLOPR
IAC
AND LASTOP
TAD LASTOP
TAD FLOPR
SPA CLA
JMP EPAR
TAD LASTOP
TAD OPTABL
DCA FLOPR
TAD 1 FLOPR
DCA FLORR
TAD LASTOP
SZA CLA
POPF

FLAC
FENT
g
FPT 1 FLARGP
FEXT
TAD FLARGP
DCA PTy
TAD THISOP
TAD LASTOP
SNA CLA
POPJ
POPA
DCA LASTOP
JMP ETERM2

TSTLPR
SKP
JMP EPAR?
TAD LASTOP
PUSHA
TAD PTY
DCA ,+2
PUSHF

70
TAD THISOP
OCA LASTOP
GETC
TESTC
JMP ELPAR
JMP ENUM
JMP EFUN
JMP OPNEXTwm2
OPTABS

PALA=VS 8/16/72 PAGE 33

/COMPARE PRIDRITIES
/PRIQORITIES ARE: (A) g (%/), (4=),PUT

/CONTINUE
/FIND OPERATION FROM TABLE

/TEST FOR END OF DATA INTO FLDATING AC,
/GET LAST DATA

/(FLOPR I PT1) +ww/a
/SAVE RESULT

/827

ZEXIT “EVaAL"
/GET PRIOR 0P

/COMPARE THIS nP
/TEST FOR SUB=EXPRESSION

/GO EVALUATE EXPRESSION
/CONTINUE READING THE EXPRFSSION
/SAVE "LASTOP",

/SAVE LAST ARGUMENT
/MORE TO COME

/READ 18T CHAR OF AN ARG,
/D0 SPECIAL CHECK

/COULD BE LEFT PAREN

/N

/F

/L



/wwws FOCAL

wizae
w1733
w1734
41735
n1736
w1737
41740
w174}

wiz42
B1743
nwi7zd4
niz45
wiz46
w1747
w1750
21751
b1752
¥w1783
w1754
01755
w1756
01757
w1764
w1761
w1762
w1769

w1764
wi765%
w1766
ni7e7
wi7r7¢
wi771
w1772
@1773
w1774
1775
Wwi776
1777
wawreas
wanipy
vwenng

4564
Zivdd
116e
3154
4473
45495
Vidd
521¢

3274
45ub6
4511
el
5364
1274
71vd
1142
hd4g2
4523
4526
1127
4513
1130
453
4h0h 1
16@v
5bag

1127
45p3
113¢
4513
1274
4503
4523
4526
451
b RL2%
1413
451
rawn?
h36 ]
4526

5/68 #wew

ENUM,

/1/7/7/
EFUN,

ELPAR,

EPAR2,

///
EFLNZ,

/1717

PALB=V8 8/16/72 PAGE 34

PUSHF

FLAC
TAD FLARGP
DCA PTY
JMS T FINPUT
POPF

FLAC
JMP OPMNEXT

DCA FLOPR
GETC
SORTC

TERMSw{
JMP EFUNZ2
TAD FLOPR
CLL RAL
TAD CHAR
JMP EFUN
TSTLPR
ERRORA4
TAD SORTCN
PUSHA
TAD LASTOP
PUSHA
PUSHJ

EVAL~1
JMP I EFUN3I

/T0 PROCESS A NUMBER,SAVE AC
/SET POINTER AS FOR A VARIABLE,

/READ TEXT NUMBER 3> (PT1)
/RESTORE THE AC

/CONTINUE

/SET CODE

/READ FUNCTION NAME,(1,2,0R 3 LETTERS)
/LOOK FOR TERMINATION CHARACTER,

/YES

/ND
/MISH=MASH HASH CODE

/DOUBLE OPERATQRS
/LEFT PARENS FOUND,

/SAVE DATA

/EVALUATE THE EXPRESSION

TAD SORTCN /SAVE 'SORTCN','LASTNF!,aND FUNC CODE
PUSHA
TAD LASTOP
PUSHA
TAD FLOPR /SAVE FUNCTION CNDE,
PUSHA
TSTLPR
ERRUR4 /MUST BE FOLLOWED BY PARENS TO SET ARGUMENT
PUSHJ /YES
EVALw=]
POPA /BRANCH ON FUNCTION CNDEIRETURN VIA EFUN3I,
SORTJ
FNTABL=1
FNTABF=FNTABL
ERROR2 /TLLEGAL FUNCTION NAME,
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weenod
wgnn4g
wennh

u2nno
vwany?
wentla
wenll
w2ple
w2u1d
waald
wae1s
wenle
wami7
wemz2u
vwauzl
wa2mee
nee2d
nwen24d
vwores
neunee
a2v27
newnde
nwerdt
Mende
nensy

hnewdd
p2wrdd
nende

'FLRY
nandn
nanal
wewnde
Nendd
wewndaa
B2045
n2pde
wanayz
vbenbe
nendi
wenhe

newbd3
nanb4

n2n585

vedl
na4?2
nese
VLB
redn
Hehy
ness
ves7
pese
£336
rese
333
274
B2
#335
rere
L2da
#2733
v215
Be7s
5554
1554
€5h4
4554
38554
vb54

Caap
Vidied
% A »V\ v

7¢56
473
1744
1354
2454
1154
“h54
7254
2373
vh4e
w177
15¢e

1v45b
771¢
445@

TERMS=,

CPTARS,

11117
FLARG,

/177

/FCCAL TEXT FO

T,

/1117

c41
242
256

240
2353
255
257
252
336
25
333
274
251
3395
276
254
273
215
275
FGT
FaD
FSB
Fov
FMy
FPW

— =t —

@

V|

7056
6473
1740
1354
2454
1154
u554
7254 .
2373
2540
@eLzz7n
1570

/1
VAl
/e

PALS=VS8

8/16/72

»FOR INPUT NUMBERS
/TERMINATOR TABLE FOR 'EVAL'

/SPACE
/+

/=

//

/%

/UP ARR
/(

/1t

/<

/)

/N

/>

/s

/1
/CeR.

12
13
14
15
16

L=PARS

R=PARS

/3 TO END GETARG FROM '1SET!

PT1
PT1
PT1
PT1{
PT}
PT1

/DATA TEMPNRARY STORAGE

R "HEL.LO"

/LT

%]

COMMAND
R, 4]

/O0PTION X,T,I1,E,t,S7

/ERASE ALL

/ABSOLUTE VALUE FUNCTION

XAHS,

TAD FL
SPA CL
NEGATE

ACH
A

PAGE 35

AND

'"GETVAR!
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vwewdb
wewd7
wenby
nene
wene?2
nw2u6d
vene4a
vewnbhd
vwenbh
w2w67
nenza
vweu71
A2n72
wan73
a2n7a
0w2n75
e2e79

wen7?
na1ee
ne1ul
w21e2
w2113
w2104
A21u4f
21ub
w2187
wa11p

1413
Jlde
44u7
7av¢
H234
“ean
11ow
3154
1413
7641
1266
1127
704¢
4526
4586
5676
161¢

BEgee
1127
1ta7e
77¢@
5677
1127
1467
774¢
2277
5677

PAL8=V8

8/16/72 PAGE 36

/CONTINUATION OF FUNCTION CALLS.

EFUND,

/177
LPRTST,

POPA

DCA LASTOP
FENT

FNR

FPT FLARG
FEXT

TAD FLARGP
DCA PT1
POPA

CIA

TAD ™3

TAD SQORTCN
SZA CLA
ERRORA4
GETC
JMP I ,+1

QPNEXT

vl
TAD
TAD
SMA

SORTCN
M1l

CLA

JMP I LPRTST
TAD SORTCN
TAD ™5

SMA SZA CLA
ISZ LPRTST
JMP I LPRTST

/RESTORE LAST QPERATION

/NORMALIZE FUNCTION RETURN

/SET POINTER

/GET LAST PAREN CODE,
/CHECK FOR PAREN MATCH,

/(STILL SET FROM THE LAST
/SKIP IF MATCH

/PAREN ERROR

/MOVE PAST R=PAR, AND RETUKN TO QPNEX.
/FUNCTION RETURN IS 0K

'IEVALH)

/SKIP IF LEFY PAREN, = 'TSTLPR!



AR

“2111
wer1e
2113
w2lid
w2115
u211e
wer1l17
we1ev
w2121
vey122
ne123
w2124
w2125
w2126
w2127
2134
we131]
w2132
2133
w2134
w2135
w2136
we137
vwe14y
42141
w2142
w2143
we14d4
2145

FUCAL 5/69 wiww

4516
55pu2
2151
4506
1142
1465
764y
5314
1617
76d¢
1146
J132
1546
355w
1475
3157
1557
7450
Hi46
3156
1146
7141
11586
764
1132
1156
a8h7
1156
333¢

PALB=VB B8/16/72 PAGE 37

/THE DELETE A LINE ROUTINE

PELETE,

Lok,

/1//7/

FINDLN
POFJ

182

GETC

TAD
TAD
52A
JMP
TAD
CMA
TAD
DCA
TAD
DCA
TAD
LCa
TAD
SNA
JMP
OCA
TAD
CIA
TAD
SZL
TAD
TAD
DCaA
TAD
JMP

DEBGSwW

CHAR
MCR
CLA
emd
AXOUT

THISLN
CNTR

I THISLN
I LASTLN
CFRS

T2

I T2

DONE
T1
THISLN
CLL
T1
CLA
CNTR
T1
I7e
T1
DOK

/SETS

"THISLN" AND "L ASTLN",
/ALREADY GONE
/DISABLE TRACE
/MEASURE LENGTH

/SAVE LAST ADDRESS

/ILENGTH < ¢
/DISCONNECT

/START LIST AT TOP
/EXAMINATION ADDRESS
/GET THE NEXT ADDR,
/TEST FOR END

/YES=WRAP UP ALL,

/SAVE NEXT ADDRESS.
/COMPARE LINE POSITINNS

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

/GET NEXT
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/GAREAGE COLLECTION

ne146 7042 DONE, CMA /RACKUP | FOR XR
42147 1146 TAD THISLN
w218 311 DCA XRT
w2151 1132 TAD CNTR /SETUP END OF HOSE
w2152  7ie4p CMA
w2153 1146 TAD THISLN
w2154 312 DCA XRT2
w2158 1132 TAD CNTR /CORRECT END OF BUFFER POINTFR,
w2156 1134 TAD BUFR
w2157 3134 DCA BUFR
w2164  1tp TAD AXIN /COMPUTE COUNT
w2161 7u4E CMaA
w2162  1¢t12 TAD XRT2
w2163 3156 DCA T
w2164  letlr TAD AXIN
w2165 1132 TAD CNTR
w2166 JUle DCA AXIN
w2167 1412 TAD I XRT2 /SIPHON LOWER PART,
w217y 3411 DCA I XRT
w171 21586 1sZ T1
wey7e 5367 JMP ,=3
w2173 5H311 JMP DELETE /RESET 'LASTLN','THISLN', AND DATA FIELD,

/11177

JOPTION TABLE
w2174 6457 OPTTBL, OPTK /SWITCH TO KEYBOARD INPUT
w2175 €453 OPTR /READER INPUT
w2176 3237 . OPTT /TTY QUTPUT
w2177 3234 UPTP /PUNCH OUTPUT
weeny 3323 OPTI /INTERPRETIVE/NUMERIC I/0
we2rl  33ue OPTC /SINGLE CHARACTER I/0

2202 3244 OPTCOL /PRINT ":® AT MASK" O
A22¢3 3243 OPTX /SUPPRESS "
w22u4 3252 OPTE /ECHD KEYRODARD INPUT
62205 3253 OPTN /NO ECHD
w2216 3256 OPTS /SET VARIABLE TERMINATOR
wear7 3e71 OPTM /START DISK MONITOR
2210 FNTABL=,

V2216 2533 2533 /ARS
w221l 265¢ 2654 /SGN
we212 2646 2636 /1TR
w2213 2565 2565 /DIS
w214 2630 26302 /RAN
w2215 2623 2623 /DXS
w216 2517 2517 /ADC
w2217 2572 2572 /ATN
w2220 2624 2624 /EXP
ve2el  ¢625 2625 /L0G
w2222 26ba 2654 /SIN /LIST OF CODED FUNECTION MAMES
w2223 2575 2575 /C0S
W2R24 2712 2702 /5QT

neeed 2631 2631 /NEW
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veees
vwee227
2223
wzedl
veed2
veedd
vwa2zada
ne234
weede6
62237

We240
hNeedt
w2242
nga24d
A2ed4
w2245
nee4s
wee47

nee2sdn
722561
neebhz
n2ed3
needd
negebs
uezs6
W2257
nez269
veeé 1
negee
r2263
veata

1142
1603
7640
S24u
1v727
3134
3475
1134
3155
5177

4515
1143
7647
525w
1134
3155
ond7
616

1134
JAgi
45¢1
2111
dl4n
1141
772¢
1546
as24
8235
1546
3143
5252

5769 waww
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/ERASE SINGLE LINES, GROUPS, OR VARIABLES

EKV,

/1717
ERVX,

(/1177
ERL,

ERG,

TAD
TAD
SZA
JMP
TAD
DCA
DCA
TAD
DCA
JMP

CHAR
MINUSA
cLaA
ERVX
ENDT
BUFR
I CFRS
STARTY
LASTYV
START

GETLN

TAD
SZA
JMP
TAD
DCA
JMP

PROC

TAD
DCA

LINENO
CLA
ERL
STARTYV
LASTV
I .+

BUFR
AXIN

PUSHJ
DELETE

182
TAD
SMA

TAD I THISLN

THISLN
NAGSW
CLa

TSTGRP

JMP

TAD I THISLN

DCA
JMP

ERV

LINENO
ERG

/SEE IF "ALL™"

/YES, ERASE ALL TEXT

/ERASE VARTABLES
/PROGRAM EXECUTION ENDS

/GET LINE NUMBER
/SEE OF ZERO OR NONE

/NO, ERASE LINES
/YES, ERASE VARTABLES

/CONTINUE PROCESSING

/ERASE LINES

/JEXTRACT ONE LINE

/1F GROUP, SEE IF ENN OF GROIIP
/YES
/NO, CONTINUE ERASING GRMUP



[awkw FOCAL 5/69 wwwnw PAL8=V8 B8/16/72 PAGE 4@
/ROUTINE CALLED VIA "FINDLN"S

/SEARCH FOR A GIVEN LINE 1,0, a( "LINEND" )
/18T RETURN IF NOT FOUND,

/2AND IF FOUNWND,

/"THISLN" = FOLND LINE OR NEXT LARGER,
/"LASTLN" = LESSER AND/OR LAST,

/"TEXTP" IS SET

wee6d wowee XFEIND, @

. hezbb 175 TAD CFRS /INITIALIZE POINTERS TO FIRST LINE
w2267 3I15¢ DCA LASTLN
w2e7¢  1@75 TAD CFRS
wee271 3146 FINDMN, DCA THISLN /SAVE THIS ONE
w2272 1146 TAD THISLN
weR73 sele DCA XRT2
w2e74 1143 TAD LINENO
vwe27% 74 CIaA
w2276 1412 TAD I XRT2 /LINENO=@ WILL ALSO BE FOUND
w2277 7450 SNA
w23Be 2285 I8Z XFIND /FOUND IT (2ND EXIT)
w23kl 772 SMA CLA
wedng 53ty JMP FEND3 /PAST IT,
w23n3 1146 TAD THISLN /MOVE PDINTERS
n2ara  31b5v DCA LASTLN
vw23uhH 1546 TAD I THISLN
w2346 744v SZa /SKIP IF END OF TEST
€237 5271 JMP FINDN
wedle 1146 FEND3, TAD THISLN
vea1l  7¢i IAC
weatle 3417 DCA AXQUT /SET “"TEXTPY,
Mgdly  dulwu NDCA XCT

wedld  Hbes JMP T XFIND



'AXEX"

vweaLh
we316
2317
w232
02321
02322
©v2323
02324
na3dz2s
nWe3ze
weday
vwedse
weaddl
n2342
ng3vnd

W2334
w2335
¥2336

w2337
we3du
®2341
waddaz
n2343
w2344
vwe3ad
w2346
wa23ay
wedde

w2351
wedsde
¥w2353
#2354
nedsh
V2356
we3s7
wedewy
nweasy
42362
neaed
vweldbdq
weaeb

FOCAL 5/69 waww

POa
4351
771
1pne
1877
1142
7450
0337
1254
Jldg
1151
1152
7650
a51¢e
5715

4351
764¢
5317

1151
7640
b9a7
1152
7650
7dul
3152
5316
1132
5326

Cnag
cuar
53686
lteel
kuzy
d142
1142
1023
7650
5334
1142
1876
5751

UTRA,

UTE,

uTa,

l/1/17/
EXTR,

/177
urTx,

GET1,

GEND,

/11717

e

JMS
SPaA
TAD
TAD
TAD
SNA
JMP
TAD
DCA
TAD
TAD
SNA

GET1
CLa

Ciag
M137
CHAR

uTx
P337
CHAR
DEBGSW
OMPSW
CLaA

PRINTC

JMP

JMS
CMA
JMP

TAD
SZA
JMP
TAD
SNA
IAC
bCa
JMP
TAD
JMP

7]

182
JMP
TAD
AND
UCA
TAD
TAD
SNA
JMP
TAD
TAD
JMP

I UTRA
GET!
UTE

DEBGSW
CLA
o*6
DMPSW
CLA

OMPSW
UTRA+|
P277
uTa

XCcT
GET3
GTEM
P77
CHAR
CHAR
M77
CLA
EXTR
CHAR
M4a
I GETI

PALB=VS 8/16/72 PAGE 41
JUNPACK CHARACTER. = "GETCH
JNORM & EXTEND

/300=337 & 340=376
/240w276 & 200=236

/"?" FOUND

/PRINT ONLY IF BOTH ARE ZERD,

/TEST FOR TRACE=ENABLED

/FLIP THE TRACE FLOP

/GET NEXT CHARACTER INSTEAD,
/TRACE DISABLED = RETURN "2
/UNPACK 6=BITS

/STARTSap

/SAVE

/EXTENDED



Fkwhw

vedes
wede?
weazu
neazi
w2372
WA
ne374
wesrd
P2376
wes77

neanu
weanl
weave
weapd
v24ara
w2ans
n2aus
weagp?
w2412
weatl
eal?
vw2413

neald
nea1h
241E

FOCAL 5/69Y wwww PALB=VS8 8/16/72

1417
Jeel
7u4@
3n2p
12l
adge
7ved
5355
7746
7641

G313
Hdee
rdza
nd2i
w311
Rded
vware
v3dn
¢3ud
cd1e
L3323
315

buid
J0ah

el 301

GET3, TAD I AXOUT / (X=MEM)
DCA GTEM
CMA
DCA XCT
TAD GTEM
RTL6
KAL
JMP GEND
Nd@, ’4?‘
M137, =137
/177177
/JOPTION LIST
OPTLST, "K
"R
IlT
Ilp
III
"C
ll;
le
"E
IIN
lls
llM
//7//
/ANALOGeDIGITAL CONVERSION
xaDC, 6004
DCA FLACH /ARG MUST BE 2
RETURN

PAGE 42
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weal17 rEae XENDLN, @ /TERMINATE THE BUFFERED LINE w YENDLNY
"242¢  155@ TAD I LASTLN /SAVE OLD POINTER
n2421 3534 DCA I BUFR
v2422 1134 TAD BUFR /POINT TO NEW LAST LINE
vweda2s 355¢ DCA I LASTLN
V2424 1135 TAD ADD /CHECK FOR EXTRA INFO
vw24a2s5 744y SZA
vw2az26 34w OCA I AXIN
02427 1010 TAD aXIN /COMPUTE NEW END OF BUFFER
weady  7uiy IAC
w2431 3134 DCA BUFR
naade 1134 TAD STARTV /RESET VARIABLE LIST
w2433 3155 DCA LASTV
vwedda 5617 JMP I XENDLN
1177/
w2435 @A TXTSAV, @ /SAVE CHAR AND TEXT POINTERS
n2adb 4534 PUSHF
vweasd7  pulz TEXTP
veadn 1142 TAD CHAR
02441 abid PUSHA&
w244y 5635 JMP T TXTSAV
/
w2443  uPud  TYTRFS, @ /RESTORE SAME
w2444 1413 POPA
w2445 3142 DCA CHAR
w2446  4a5ah5 POPF
w2447 17 TEXTP
V2458 5643 JMP I TXTRES
////7/
w2451 vuey GRPTST, » /AC VS LINENO « "TSTGRP™
weas32 ozd4 AND P76QQ
vweaby 7141 CIA
w2d4ba 3157 DCA T2
V2455 1143 TAD LINEND
B24he pu2a AND P7A0N
w2457 11587 TAD T2
vedaen 765y SNA CLA
w2461 2251 I8Z GRPTST

B2462 5651 JMP I GRPTST



A 222

vWea6d
w2464
V2465
w2460
w2467
pwea’u
w2azl
weale
w2473
ne474
wea’s
w2476

vwaoayz7
neSie
vebdied
nwebue
aebund
webea
neLvus
neses
webu7z

wesle
webhid
neste
ve51d

ve2sl4
veL1h
w2516
vwe2s17
webdzw
web21l
wesee
wesed
vedves
w2525
U526
w2527

FOCAL 5/69 wewx PALB=VB B/16/72 PAGE 44

2463
vuoe
4540
3142
4adb11
1611
5663
4512
1142
{#24
764p
5663
he6a

pUue
745¢
1142
1165
745¢
531¢
i@aop
4537
5677

1ubp
4537
1457
5316

Fape
a511
114}
741p
5326
1127
2314
7640
5714
2314
4546
5714

2527

260

/I=0 SUBROUTINES

VALs,
CHIN, @ /READ IN A CHARACTER SUBR, = "READCH
JMS I INDEV
DCA CHAR
SORTC /LINEFEED OR RUBOQOUT?
ECHOLST=1
JMP I CHIN /YES
ECHU, PRINTC
TAD CHAR /SEE IF 2@2 (L/T)
TAD P7620
SZA CLA
JMP I CHIN /ND, EXIT
JMP CHIN#{ /YES, GET ANQOTHER
/171077
ouT, 2 /OUTPUT A CHARACTER = "PRINTC®
SNA /USE (AC) OR (CHAR)
TAD CHAR
TAD MCR —
SNA
JMP OUTCR
TAD CCR

JMS I OUTDEV
ouTxX, JMP I QUT
/////
CUTCR, TAD CCR
JMS I QUTDEV
TAD CLF
JMP OUTXw={
/1/77/
/TEST FOR A COMMA, SEMICOLON, OR CR = "TSTERM!
/RETURNS: OTHER, ; OR CR, COMMA
/GETS NEXT CHARACTER AFTER COMMA OR DTHER

XTSTER, ©
SORTC /LOQK FOR ,#CR
TLIST=1
SKP
JMP L +6 /OTHER, GO PAST IT
TAD SORTCN /FOUND ONE, SEE WHAT IT 1S
ISZ XTSTER
SZA CLA
JMP I XTSTER /' OR CR1 2ND EXIT
ISZ XTSTER /COMMA, 3RD EXIT
GETC
JMP [ XTSTER
1111/
COMEINS, =} /COMMAND=INPUT BUFFER LIVES HERE.

CoMOUT=2600¢



[ hkkw

neene
pebny
neen?2
weeud
we6u4
neeps
Veeee
weeny
veelp
neeltt
62612
vee1y
vwebla
veel1sd
n2elo
veel1?
neegw
vweeel
nee22
wee23
weeza
ngeeh
ver26
weeey7
veendn
needt
Le6d2
weeda
weedq
V2E35
VPR3B
wens?
uehkdap
need|
vendz
weedy
WeE44
w2645
ve6d4s
weed7z
Weese
vweadl
wees2
weeby
weeba
neesvs
weese6
Beens7

FUCAL 5769 wwws PALB=VB 8/16/72 PAGE 45

ebue

Guav
aueg
73575
d2up
7ele
32101
631
5225
6ude
Lidee
1é18
3306
136
1262
7654
5345
1264
764¢
4526
1306
Jehda
£dd]
Boda
604z
326
1663
7450
Sz44
Erad
326

3663
1263
7061
ingdl
1261
4263
6244
RN
788
61l
5253
butl2
3037
1221
7124
1enp
Guay
S4pn

«COMOUT

/INTERRUPT PROCESSOR,

SAVAC, ¢ /CONTENTS 0OF AC
SAVLK, ¢ /CONTENTS OF LINK
MEREAK, w»2@3 /CONTRNL=C
INTRPT, DCA SAVAC /SAVE WORKING DATA
RAR
DCA SAVLK
KSF /CHECK FOR KEYBOARD FIRST
JMP TINT
KRB /READ BUFFER AND CLEAR FLAG T0 FETCH NEXT
AND P177 /TGNORE PARITY BRIT
TAD C2na
NCA SIN
TAD SIN
TAD HMBREAK /MANUAL STOP?
SNA CLA
JMP RECOVR
TAD INBRUF /ANY SPACE?
SZA CLA
ERROR2 /WILL WAIT FOR QUTPUT RUFFER
TAD SIN
DCA INBUF /SAVE INPUT
TINT, TSF
JMP EXIT
TCF
DCA TELSW /TURN OFF THE INwPROGRESS FLAG,
TAD I OPTRI
SNA
JMP EXIT /DONE
TPC /TYPE NEXT,
DCA TELSW /CLEAR AC AND TURN 0N THE FLAG,
DCA [ OPTRI /ZERD OUT THF DATA AREA
TAD DPTRI
IAC
AND P17
TAD OPTRQ
DCA OPTRI
EXIT, 6244 /RESTORE MEMNRY FIELD
6141 /SMP
NOP /(HLT)=IF YOU HAVE MEMORY PARTITY
RSF /TEST H,S. READER FLAG
JMP L, +3
RRB /READ BUFFER AND CLEAR FLAG
OCA HINBUF /SAVE CHARACTER
TAD SAVLK
RAL CLL
TAD SAVAC
ION

EXITJ, JMP I ¢



/wwws FOCAL

neeen
w2661
nees2
weeed
neesd

ne6e6s
weebéo
weee67
nes7u
.02n7l
weerze
wee73
vwes7a4

#2675
wee7re
viee’z7
nezen
¢erul
warne
wernad
wered
wezes
we7e6
waru7
nwe7iv
werid
vwezie
62713
wer14
nwezi1s
vwezie
weri7
weraw
werel
w2722
w2723
nwe7za
nwa7zes
wezes
were7
werade
we731

vwa732

nepy
347
3421
d4n@
vudae

Gl
1264
755¢
52686
4275
3264
1275
5665

eadnp
I265
1265
1065
7650
s3I
1265
4732
2653
P
U1
1662
764
5310
1266
764¢
5322
1265
budb
326¢
5675
1265
3662
1262
7end
vl
1261
3262
5675

Jala

5/69 weww

TELSW,
OPTRRZ,
OPTRO,
OPTRI,
INBUF,
1171/

X133,

1171/
XoUTL,

SIn,

1111777
SKPNF,

1

I0BUF
I0BUF

PAL8=VS8

8/716/72 PAGE 46

/INPUT SWITCH

I10BUF

@

B
TAD
SPA
JMP
DCA
DCA
TAD
JMP

7]

DCA
TAD
TAD
SNA
PCA
TAD
JMS
182
2

I0N
TAD
SZA
JMP
TAD
SZA
JMP
TAD
TLS
DCA
JMP
TAD
DCA
TAD
IAC
AND
TAD
GCCA
JMP

/QUTPUT POINTERS
/VARS

/KEYBOARD BUFFER,

INBUF
SNA
2
X0UTL
INBUF
XOUTL
I XI33

X133
XI33
MCR
CLa
TABCTR
X133
I SKPNP
TABCTR

I OPTRO
CLA

=2
TELSW
CLa

o H
X133

TELSHK
I xouTL
X133
I OPTRO
OPTRO

P17
OPTRE
OPTRO

I XOUTL

SKIPNP

/VIA (INDEV)
/ANY INPUT?

/NO = WAIT
/CLEAR INPUT BUFFER

/VIA (OUTDEV)
/SAVE CURRENT CHARACTER,
/1S IT A CR?

/YES, RESET CARRIAGE INDFYX
/SKIP IF A NON=PRINTING CHARACTER
/PRINTING: INCREMENT INDFYX

/BE SURE INTERRUPT 15
/ANY ROOM?

/A CHARACTER IS NONwZERD
/ND = WAITc

/IN PROGRESS?

ON.

/NN

/TYPE CHARACTER.

/SET IN=PROGRESS FLAG,
/RETURN

/SEND DATA

/SET POINTERS



/ewww FOCAL 5/69 vwwww

0733
werd4
w2735
w2736
wR737
wezr4du
weyz4al
62742
w2743
02744
ugr45
na2746
wezdayz
we750
w2751
we7s52
w2753
w2754
nwe7z58%s
ne2vse
©werd7
per6i
w2761
ner62
wared
w2764
nwezes
AL766
weze7
bwe77v
82771
wer7e
wer7a3
wer74
wer75
w2776
wer77
R3nEd
W3nh]
napng
wdpng
w3nng
wives
nwanee
wadnn?
a3ule
wamiy
adn12
3013

4526
4526
4526
3225
32m3
3336
veun
7240
1346
3143
4733
g
5347
1915
3143
2R60
1025
3132
7n4y
1261
Sl
3411
2132
h3d55
3264
1261
3263
1261
A26e
4734
1161
3113
7uap
Guide
72¢v
{ueg
4512
132
4512
4514
2145
1545
74by
h211
3143
162
451 ¢
4512
4514
leep
4512
5177

PAL3=VS

8/16/72 PAGE 47

ERROR2=ERROR} ERROR3ISERROR) ERROR4=ERROR

WAITF,
CPTDOP,
ERRUFS,
ERR2,

RECOVR,

/1177

OWAIT
UPTTDO
DCA ,+1
(4]
CLA
TAD
DCA
JMS
I10F
JMP
TAD
DCA
1s2
TAD
DCA
CMA
TAD
DCA
DCA
182
JMP
0Ca
TAD
DCA
TAD
DCA
JMS
TAD
DCA
CMA
TLS
CLA
TAD CCR
PRINTC
TAD P277
PRINTC
PRNTLN
182 PC
TAD I PC
SNA
JMP
DCA LINEND
TAD P77a0
PRINTC
PRINTC
PRNTLN

TAD CCR
PRINTC

JMP START

CMA
ERR2

LINEND
I WAITP

otd
c2e0
LINENO
TELSHW
M22
CNTR

OPTR®@
XRT

I XRT
CNTR
=2
INBUF
OPTR®
OPTRI
OPTR®
OPTROD
I 0PTDOP
PTCH
113

.y

/ERROR CALLED FROM A TABLE

/LIMIT EXCEEDED

/COMPUTE CALLING ADDRESS (ALSN "SPACE")
/AND USE IT AS ERROR NUMRER,

/SAVE ERROR CODE,

/WAIT FOR OUTPUTY TO FINISH

/DISABLE INTERRUPT FOR IMITIALTZATIONS

/SAVE ERROR NUMBER
/TURN ON IN=PROGRESS SWITCH
/SETUP INIT COUNT

/INIT I/0 BUFFERS,

/INIT KEY=BUFR,
/INIT TTY POINTERS.

/SET TO TTY 0UTPUT

/RESET "READC!

/1F AN ERROR OCCURS,
/PREPARE A STOP BIT FOR TTv
/AND RAISE FLAG

/PRINT A CR

/MAKE A 7

/AND TURN ON THE INTERRUPT
/FRINT ERROR NUMBER AND,

ZUNLESS IT IS ZERD, (X=MFM)

/PRINT SPACE AGAIN AND
/PRINT LINE OF ERROR,

/INTERRUPT WILL BE RE=ENABLEN SOON,



'AXE R

23ntd
a3n1s
w3plb
e3nl?
3N
P3n21}
03n22

wdn2d
vwdnz4
nanzh
ndnze
adune7
vl
u3ndy
3132
23ndd
N3wd4
uwapnadb
vwdndsb
W3ni?z

@3m4ap
w3md|]

Bawd2
vdndy
vdnda
w3n4s
a3edb
A3wnd?
v3psu
w3ndl
wanbe
w3eda
KLY
B3ns5

A3IN56
Bidvd7

p3nbe
w3ao !
w3nb2
a3pvby
widne4

FOCAL

roge
452¢
7710
7u2¢
7420
ce14
5614

beun
451n
3885
6126
1142
214
5234
1071
4242
1142
vzl
4242
Seed

1454
5235

P A
2136
2260
1135
dajip
1613
7141
1éed
1ylw
763k
4526
5642

#2277
wd77

ab2u
3135
7vdin
J136
5642

5/69 wwuw

/SKIP IF
SKIPNP,

l1/7//7/
/FACK A
PACBUF,

/11717
POUES,

/1/1/7/7/
/PACK ON

PCK1,

rier/
PACLST,

1/l /
RCT,

PALB=VS8 8/16/72 PAGE 48

(AC) IS A NON«PRINTING CHARACTER
@
KTL6 /PRINTING CHARACTERS ARE 242=337
SPA CLA
CML
SNL
I8Z SKIPNP
JMP I SKIPNP

CHARACTER INTO THE BUFFER = "PACKC™
4]
SORTJ /LOOK FOR ? OR RUBOUT
PACLST=~1
PACLS2=PACLST
TAD CHAR
JMS SKIPNP /PRINTING CHARACTER?
JMP o +3 /YES
TAD P77 /NO, PACK 77 FIRST
JMS PCK{
TAD CHAR /PACK 6=BIT CHARACTER
AND P77
JMS PCK]
JMP I PACBUF

TAD P337 /USE 337 FOR ?
JMP =4

E 6=BIT WORD

2

ISZ XCTIN

JMP ROT /PACK LEFT HALF

TAD ADD /PACK RIGHT HALF AND STORE
DCA I AXIN

TAD PDLXR /CHECK FOR SPACE

CLL CIA

TAD P13

TAD AXIN

SZL CLA

ERROR /BUFFER OR STORAGE OVERFLNw
JMP 1 PCK\1

277 /?
377 /RUBDUT

RTL6 /SAVE LEFY HALF
DCA ADD

CMA

DCA XCTIN

JMP 1 PCK1



fwwww FOCAL

vw3n6s
vwaneb
wdns?/
adn7 e
P37
wdn72
@3n73
wan74
wan7h
a3n78
w3dnz7
31w
w3101
w3tue
w3Ltud
nwaiva
¥31@9
@3iue
p31n7
vwilie
03111}
w3112
w31l
wdi1i14
©v3115
udile
w3117
n3124
nd121
nd1ev
w312
wdi1z4

lale
3242
1136
7640
5277
1e1e
7041
1153
7740
9322
1324
4512
2136
5310
1642
eevzi
1923
7640
532¢
1642
ru62
3135
7vaun
late
dJulp
11385
1e26
764p
7040
5136
5623
k334

5/69 #uww

/EUBCUT
kuB1,

rRLB2,

RL.B:S,

PKZERO,

SPLAT,

ONE
TAD
DCA
TAD
SZA
JMP
TAD
CIaA
TAD
SMA
JMP PKZERQ
TAD SPLAT
PRINTC

ISZ XCTIN
JMP RUBJ
TAD 1 PCK}
AND P77
TAD M77
SZA CLA
JMP PKZERO
TAD I PCKI
AND P7720
DCA ADD
CMA
TAD
DCA
TAD
TAD
SZA
CMaA
DCA
JMP
334

CHARACTER
AXIN

PCK1
XCTIN

CLA

RURZ2

AXIN

PACKST
CLA

AXIN
AXIN
ADD
Cina
cLa

XCTIN
I PACBUF

PALB=»VS

8/16/772 PAGE 49

/SAVE POINTER
/CHARACTER IN ADD?

/YES
/NO, BEGINNING OF RUFFER?
/YES, IGNORE

/ECHO A BACKSLASH

/BACKUP STORAGE
/KILL ADD AND CHECK FOR 77
/IN 2ND HALF OF LAST STORED wORD

/NO, DONE
/KILL 2ND HALF OF LAST STORENR WORD

/BACKUP POINTER

/TEST FOR 77 IN ADD
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/DUKMP THE SYMBOL TABLE CONTENTS

w3125 45va4  TrUMP, PUSHF /SAVE TEXT POINTERS
w3126 ¢a17 TEXTP

wd1e7 704p CMA

w314 1134 TAD STARTYV /START VARIABLE LIST
w3131 3¢14 TDLUOP, DCA FLTXR

w3132 1614 TAD FLTXR /TEST FOR END OF L1IST
R3133  7wdi CMA

w3134 1155 TAD LASTvV

vd135 7d8be SNA CLA

w3136 HI7wm JMP TDEND /END FOUND

23137 1375 TAD TDTEXT /NO, SET UP POINTERS
wdi1ae 317 DCA AXQUT

w34y  3p2e DCA XCT

w3142 1414 TAD I FLTXR /2 LETTERS OF VAR. NAME
#3143 3376 DCA TDTEXT#+{

w3144 45n) PUSHJ /PRINT NAME AND n(n
n3d1ad 1241 TQAUoT

W3146 1414 TAD I FLTXR /GET AND PRINT SUBSCRIPT
V3147 4774 JMS I TDOUTP

n31da  45¢1 PUSHJ /PRINT ")an

w3151 1241 TQUOT

W3152  1ugh TAD P13 /SPACE TO 11TH COLUMN
w3153 Jud4e DCA FLAC?2

83154 a5¢) PUSHJ

w3155 1374 TAB#12

w3186 2u14 ISZ FLTXR

w3157 44y FENT /PICK UP VALUE

w3166 hHay4 FGT I FLTXR /(DOES NOT AUTOINDEX)
03161 woae FEXT

w316z 4472 JMS I FOUTPUT /PRINT VALUE

3163 1ub@ TAD CCR /AND A C,R,

w3164 4512 PRINTC

w316hH 114 TAD FLTXR /INCREMENT FOR NEXT VAR,
v31€o 1135 TAD P2

w3167  5H33y JMP TDLOOP

B317¢ 4505 TREND, POPF /RESTORE TEXT POINTERS
w3171 ¢a1y7 TEXTP

w3dze 8773 JMP I .+

©3173 1252 TASKA4

b3174 61y TDOUTP, SIGOUT

03175 3178 TYUTEXT, . /THE FOLLOWING IS FOCAL TEXT
vw3176 Bang & /VAR, NAME GOES HERE

w3177  s477 5277 /" (" AND C,R,

ad2er 1551 1551 /")=z" AND C,.R,

wdedl 7577 7577

udanz  15ap 1529
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w326
ndewvd
P3285
nw3zee
©w3zv7
wd2ly
©vwaz11t
wdz2le
03213
nagla
w3215
wagle
63217
w3220
wdee

¥d2e2
vde23
wdge4

w3225
nigee
wdazz7
Bp323e
wda2dl
13232
VPRR

w3234
VKPR
03236
w3ed7
w3a24u
B3edal
83242

Ll
122¢
3021
1621
70l
RI-V4~
1622
10135
3623
1623
1035
Jd024
5623
findy
ep2d
c627
2834
2717

oy
T YR!
1633
7646
heee
L6225
2bby

4225
1u2d
74102
ages
4203
5642
6461

E/69 whww

/0PTINY ROUTINES

/

PAL8=V8 8/16/72 PAGE 51

/ROUTINE TC SET UP QOUTPUT

gPTYTDD, 4

TAD CTSF

DCa I
TAD 1
IAC
oy}
TAD
TAD

T

CTSF, TSF
GPTTL, TINT

TINT#2

TINT+7
SIN+11
1177/

2

DCA I OPTTL+2
TAD I OPTTL+2
TAD P2

DCA I OPTTL+3
JMP I QPTTDO

OPTTL
aPTTL

OPTTL+1
OPTTL+1

/TSF

/TCF

/TPC

/TLS

/ROGUTINE TO “AIT UNTIL OUTPUT FINISHES

I0ON

TAD I TSWP

SZA CLA
JMP =3

JMP I OwWAIT

TSWP, TELSW
1171/

UPTP, JMS OWAIT

TAD ™22

SKP

OPTT, JMS JWAIT
JMS OPTTDO

OPTXIT, JMP I
OPTRET

ot

/(SAAP) = FOR 2«USER
/LOOK AT TELSW

/SET UP FOR PUNCH OUTPUT
/CONVERT TO PSF, ETC,

/SET UP FOR TTY QUTPUT

/EXIT QOPTIONS



/awsw FOCAL 5/69 wwew

83243
03244
03245
03246
03247
83250
83254

832352
83253
n3254
032595

03256
03257
83260
83261
3262
03263
03264
83265
03266
03267
03270

03271
3272
03273

83274
83275
03276
03277
83300

83301

125¢
1247
36351
5241
4512
2466
1222

1247
3655
5241
2471

4526
4511
2203
7410
9256
4501
1601
4452
3670
5241
6a02

4225
6202
9424

1301
3017
deze
4501
1260

2036

PALB=VB 8/16/72 PAGE 52

oPTX, TAD OPTCH /SUPPRESS "i" ON ASK
OPTCOL, TAD CPRINT /RESTORE "3
DCA I COLP
JMP OPTXIT
CPRINT, PRINTC
OPTC1, CLA=PRINTC
COLP, TASKCL
11717
OPTE, TAD CPRINT /SET UP FOR KEYBOARD ECHO
OPTN, DCA I ECHP /SUPPRESS ECHO
JMP OPTXIT
ECHP, ECHO
1111/
oPTS, GETC /SET UP USER TERMINATOR FOR "ASK"
SORTC
TERMS=3
SKP
JMP =4
PUSHJ /GET CHARACTER
EVAL
FIX
DCA I USERTP
JMP OPTXIT
USERTP, USERT
11117 '
OPTM, JMS OWAIT /EXIT TO DISK MONITOR
I0F
JMP I P7600
/11777
/THIS IS THE INITIALIZATION COMMAND
HELLD, TAD WP
DCA AXOUT
DCA XCT
PUSHJ /START BY SETTING FORMAT
TINTR
1111/
HP, HPTe1 /FOCAL TEXT "X8.4)0 K,T,I,E,t,SJIE A"



/wwwr FOCAL B/69 wwew PALBeV8 8/16/72 PAGE 53

/ 1/0 MODE OPTIONS
w33ne 7242 OPTC, CLA CMA
w333  33nd QPTI, DCA IODSW

B33na 5H24) JMP OPTXIT
/1117
w3dns vaer 105w, 2
/ 1,0 MODE? "I" a 9278 = INTERPRETIVE INPUT., NUMERIC OUTPUT
/ "C" = 7777 3 SINGLE CHARACTER I/D
1117/

/"ASKY" MASTER ROUTINE
23306 ¢a2e  INTASK, @

©33N7 1154 TAD PT1 /SAVE VAR, POINTER
w331 3225 DCA OWAIT
wa3LlL 13ns TAD I0SwW /WHAT MODE OF INPUT?
03312 7654 SNA CLA
w3313 5323 JMP STRING /INTERPRETIVE
¥w3314 4513 READC /SINGLE CHARACTER
w331s 1142 TAD CHAR /CONVERT CHARACTER CODE TO FLOATING
w3316 443¢ FLOAT /POINT NUMBER
w3317 A4b7  ASKEND, FENT /SAVE VALUE
w332k 6625 FPT T QOWAIT
23321 gane FEXT
w3322 s746 JMP I INTASK
/INTERPRETIVE BUFFERED INPUT
w3324 1013 STRING, TAD PDLXR /SAVE PUSHDOWN LIST POINTER
w3324 32@9 DCA APTTDO
vw33eh 1364 TAD BUFTOP /PROTECT TYOP QF ASKBLUF
v3326 3uvld NCA PDLXR
p3327 2151 ISZ DEBGSW /DISABLE TRACE
2333 1363 INBARR, TAD BUFBOT /JINITIALIZE ASKBUF
B3331 3w DCA AXIN
w3332z 3136 DCA XCTIN
3333 1363 TAD BUFBOT
w3334 3153 DCA PACKST
13335 4510 . READC /IGNORE SPACES
03336 4511 SORTC
W33IB7  redz C247=1
w334y 5335 JMP =3
w334l  4dle S0RTJ /SEARCH FOR TERMINATOR
A3342 8775 ASKLST=1
w3343 w774 ASKLS2wASKLST
AJ344 4517 PACKC /PACK INTO BUFFER

w3345 4513  INGT, READC
vw3346  H341 JMP =5



/ewxn FOCAL

w3347
w335
w3351
INKE P
w33by
w33bd
w3355
03356
nassy
w33He
3361
vw3aee

w3363
w3364

03365
v3a6e
w336y
w3arze
w3371
©w3as72

w3373
w3374
63375
¥3376
w3azz

1060
3142
a8@7
ahu7
1243
3613
1363
dul1?
Jnav
45}
16@
nd17

7550
7612

vgnn
130b
764
5373
4472
57685

4452
745¢
713
4537
5765

5/69 wuww PALB=YB 8/16/72 PAGE 54

/TERMINATOR FQUND, PROCESS INPUT

INTERM, TAD CCR
DCA CHAR
PACKC
PACKC
TAD OPTTDO
DCA PDLXR
TAD BUFBOT
DCA AXOUT
GCA XCT
PUSHJ
EVAL=1
JMP ASKEND
/1177
BUFBOT, ASKBUF
BUFTOP, ASKBAND
/11177
/"TYPEY OQUTPUT
QuUTPT, @
TAD IOSW
SZA CLA
JMP COUTPT
JMS I FOUTPUT
JMP I QUTPT
1111/
COUTPT, FIX
SNA
CLL CML RAR
JMS I OUTDEV
JMP I QUTPT

/PACK A C,.R,

/RESTORE PDLXR

/INITIALIZE UNPACKING

/EVALUATE EXPRESSION

/BOTTOM OF BUFFER
/T0P+12 OF BUFFER

/WHAT KIND OF QUTPUT

/SINGLE CHARACTER
/NUMERIC OUTPUT, PRINT VALUE

/GET CODE FOR CHARACTER
/MODULOD 256
/TO ALLOW ZERO CODE T0O BE PRINTED

/KOTES "TDUMP" PRINTS ONLY IN NUMERIC MODE



'AX2 R

w3429
13421
03422
v3aed
w3az24
wdazh
w3azges
nw3ag7?
YY)
w3431

FOCAL
340

342¢
vene
Eeay
V355
rel7
Gl
1454
4240
6oh7
6671
7715
3432

27358

5769 wawrw

I0BUF=3409

/

«JOBUF+22

FEST, @
¥o0Qa
2355
2617
A3ny
1454
4040
6557

FRSTX, 6671
7715

BUFBEG=,

///7/

LIBRARY=ERRORS

PAL8=V8 8/16/72

/TEXT POINTER

/DUMMY LINE NO
/ C=

/ FG
/ CA
/ L

5/
69

SN

/COMMAND NOT AVAILABLE

PAGE 355



A X2 3]

w3432
n3aady
03434
03435
3436
083437
w344
13441
vwd4a42
n3a43
03444
V3445
43446
n3aaz
¥345y
vw3asy
wdabyz
03453
vw3dada
23455
Bw3ahe
vw3ah7
n3abp
w3abi
vw3dae?
w3463
w3abd
“w3abh
BILHE
“3467
v3aze
ndazl

FUCAL 5/69 wwww

3432
730
1377
3176
6pua2
622
632
62413
6412
pa12 |
6d4z¢ |
5432 |
6442 |
6452
b4672
6472 |
6764
6772
720
6udo
3414
2376
5255
1e27
Je1d
byl
a1z
ad12
adie
4561
n6ay
5671
2ede

PALBeY8 8/16/72 PAGE 36

/FOCAL INITIALIZATION ROUTINE

*BUFREG
BEGIM,

CLA CLL
TAD (RECQOVR+1{
DCA START={
I0F
6022
6032
6203
6402
6412
6422
6432
6442
6452
6462
6472
6764
6772
CLA
TLS
DCA I FLTXR
ISZ (=29
JMP =2
TAD BOTTOM
DCA PDLXR
ION
PRINTC
PRINTC
PRINTC
PUSHJ
WRITE
JMP T .+i
ERVe]

/RESTORE RESTART

/CLEAR FLAGS TD PREVENT INTERRUPT
/PCF

/KCC

/CDF CIF @9

/CLEAR PTQ5'S

/CLEAR DECTAPE

/START LOW SPEED OUTPUT
/CLEAR QUTPUT BUFFER

/INITIALIZE PUSHDOWN LIST

/CHAR IS A C.R

/TYPE FOCAL HEADING

/ERASE ALL
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vas76
vw3s77

nwhepi
useul
wdep2
w603
vwdena
woend
uwodens
ws6n?
whe1e
woell
wbble
5613
ud6l4
whe1d
wh61b
ndel7z
wh62¢
uwbe21
vwoe22
nduv2d
vwde24
w625
vwh626
vb627
wdedi
w5631
wd6ede
wbEIJ
5634
vwbedhs
VorIb
noedy
woK4n
vd64d])
0wh642
w5643
nbedd
nH645
w646
k] .X- ¥

7760
2746
S6@e

vpape
443y
3364
704@
326¢
1363
Jnda
475%
3365
5215
€20
4526
4526
4522
bz12
525¢
1260
7796
704¢
1364
J364d
4342
1127
3143
342
Judy
4313
1162
7640
5241
1edb
77480
5214
1361
3760
1162
7116
3162
1045
5762

PAL3=V8 8/16/72 PAGE 57

fewvww FOAT == FOR FOCAL 5/69 wwww+

/E b JTAFT 235=JULw72

*5600

/DECIMAL TO BINARY CONVERSION 2/10/69

DBCONV, @
FLOAT
DCA DECEXP
CMA
DCA PSWIT
TAD C43 /35(12)
DCA FLACR
JMS I SGNTST
DCA INSIGN
JMP NEWDIG#1
PERIOD, 1SZ PSWIT
ERROR
NEWL1G, GETC
TESTN
JMP PERIOD
JMP NOTDIG
TAD PSWIT
SMA CLA
CMA
TAD DECEXP
DCA DECEXP
JMS MULT10
TAD SORTCN
DCA FLOP3
DCA FLOP2
DCA FLOPY
JMS TRPLAD
OVCHEK, TAD REMAIN
SZA CLA
JMP (4
TAD FLACH
SMA CLA
JMP NEWDIG
TAD IOVRL
DCA I IRARAC
TAD REMAIN
CLL RAR
DCA REMAIN
TAD FLAC!Y
JMP 1 ROTRAC

/FLOAT A ZERO
/INITIALIZE

/SIGN OF MANTISSA

/. FOUND, SEE IF FIRST
/00UBLE PERIODS
/1.NQK FOR A DIGIT

/. FOUND

/NOT FOUND

/DECREMENT DECIMAL EXPONENT
/1F AFTER ,

/MULTIPLY FLAC BY (@
/ADD NEW DIGIY

/CHECK FOR OVERFLOW

/NO QVERFLOW

/OVERFLOW, ROTATE RIGHT
/SET UP RETURN TO OVCHEK
/ROTATE REMAIN

/ROTATE REST OF FLAC



/ewwwwe FLOAT

n5650
85651
85652
05653
25654
05655
85656
85657
25660
85661
85662
85663
05664
05665
05666
05667
e5670
05671
05672
05673
05674
05675
25676
05677
e5700
057014
es7e2
@5703
85704
05785
5786
es7a7
05719
05711
88712

4511
6145
5301
23695
445¢@
1366
326e
4407
7e2e
6554
po00e
1364
745@
5600
750@
5273
7021
3364
5277
7240
1364
3364
1066
1367
5256
4506
4755
3040
4757
1164
204
7041
1364
3364
5253

-= FOR FOCAL 5/68

NOTDIG,

DBTERM,

UBLOOP,

PSWIT,

EINPUT,

SORTC
C305=1
JMP EINPUT
ISZ INSIGN
NEGATE

TAD CFNR
DCA ,+2
FENT

FNR

FPY I PTH{

FEXT

TAD DECEXP
SNA

JMP I DBCONYV
SMA

JMP ,+4
IAC

DCA DECEXP
JMP . +5
CLA CMA
TAD DECEXP
DCA DECEXP
TAD M3

TAD FLINST
JMP DBLOOP
GETC

JMS I SGNTST
DCA FLOP®
JMS I DECINI
TAD DECNUM
I1SZ FLOPQ
CIA

TAD DECEXP
DCA DECEXP
JMP DBTERM

PAL8=VB 8/16/72 PAGE 38

/TEST FOR LETTER E

/FOUND E
/END OF INPUT, AFFIX S8IGN

/SET UP TO NORMALIZE
JOR FMY BY 12 OR .10
/SAVE RESULT

JCHECK DECIMAL EXPONENT
/DONE

/NEGATIVE, SET UP TO FMY BY ,10

/POSITIVE, SET UP TO FMY BY 1@

/INSTRUCTION FMY FLTEN OR FLPTEN

/FOUND "“E"
/TEST FOR SIGN

/INPUT A DECIMAL INTEGER

/CHECK S8IGN
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nb713
©5714
85715
w5716
w717
nd72p
ne721
nE72¢
wb723
w724
v&725
ws726
vb727
w8734
65731
wh732
wh733

85734
w5735
w5736
nws5737
nb74n
wb741

nb742
vwb743
BS5744
05745
nd746
©wb747
nw575u
w5751
85752
05753
85754
nwbh75%
wh756
wb7587
w5760
65761
no76%2
n8763
©vb764
wb765
w5766
vwb767
nwd77@
w5771
vwh772
wh773
85774
vwh775

dapy
73640
1043
1vay
Jnay
7604
1342
1646
Jndae
7004
1eal
1645
3045
7¢n4
116¢
Sl62
5713

pupe
4756
1162
7¢114d
3162
5734

tAdp
45v 4
vaab
4515
Fnday
3162
4334
4334
4313
4334
5742
6L
7637
6wlEé
7251
5633
7256
vedad
vty
Cvan
760k
33473
viend
24uvi
genw
7778
J146
3147
viee

/ADD FLOP TO
TRPLAD, o
CLA
TAD
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
DCA
JMP
/MULTIPLY FL
MULT2, @
JMS
TAD
RAL
DCA
JMP
/MULTIPLY FL
MUuLTie, @
PUSH
FLA
POPF
FLO
DCA
JMS
JMS
JMS
JMS
JMP
SGNYST, TSTS
MULT2I, RALA
DECINY, DECI
IRARAC, RARA
ICYRL, OVCH
ROTRAC, RARA
Ca3d, 43
DECEXP, @
INSTIGN, @
CFNR, FNR
FLINST, FMY
FLTEN, @2Q0R4
2400
apne
FLPTEN, 7775
3146
3147
REMAINETEMPY

FLAC TRIPLE PRECISION WITH OVERFLOW

CLL

FLOP3
FLAC3
FLAC3

FLoP2
FLAC?2
FLAC?2

FLOPY
FLACY
FLACY

REMAIN
REMAIN
I TRPLAD
AC BY 2

I MULT2I
REMAIN

REMAIN
I MULT2
AC BY 10

F /FLACs>FLOP
Ci

P1

REMAIN /CLEAR OVERFLOW
MULT2 /FLAC#12 = (FLAC*2%2+FLAC)»2
MULTZ2

TRPLAD

MULT?2

I MULT1Q

GN

c

NT

c

EK

C+5

/IMPLICIT DECIMAL EXPONENT
/SIGN OF MANTISSA

.*4
/10(12) FLOATING

/10(12) FLOATING
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JCHARACTER LIST FOR "ASK"

05776 ©215 ASKLST, 215 /CR

w8777 v2la 214 /FF

weay 1337 337 /BA

w6l 1254 254 /COMMA

neer2 @wrer  USERT, @ /USER=SELECTED CHARACTER

weéobBd v21e 12 /LF



/ewwnww FLOAT

e6@04
060035
p6aRE
26007

LT RY
véoll
eéni2
6013
véal4
06015
06016
eéoi?
06e20
véoal
e6n22
26023
vb6oe4
06025
06026
p6e2?

06od0
263}
06032
060833
26034
vep3IS
86036
06037
péedQ
0604}

6a3@
7634
7766
7777

edee
3164
4522
7pee
5610
45026
1164
7106
753¢@
5226
1164
7004
1127
753@
4526
5211
0164

eeQRe
4521
3127
4511
6114
4506
4521
7240
1127
5630
6163

== FOR FOCAL 5/69 PALBeVB 8/16/72

/POWER OF 1@ TABLE
INTABL, =1750 /1000
=144 /100

PAGE 60

=12 /10
-l /1
/INPUT A DECIMAL INTEGER <2048
DECINT, @
DCA DECNUM
TESTN /GET A DIGITY
NOP
JMP I DECINT /NONE FOUND
GETC
TAD DECNUM /MULTIPLY PREV. # BY 10
CLL RTL
SPA SZL
JMP 5 /OVERFLOW (>20247)
TAD DECNUM
RAL
TAD SORTCN /ADD NEW DIGIT
SPA SZL
ERROR

JMP DECINTe!}
DECNUMBTEMPJ
/TEST FOR A SIGN

TSTSGN, @
SPNOR
DCA SORTCN
SORTC /LO0OK FOR ¢ OR =
SNLIST=1
GETC /8IGN FOUND
SPNOR /NOT FOUND
CLA CMA
TAD SORTCN /SORTCN: Q23+, |se

JMP I TSTSGN /ACS 7777u+, Q8=

DIGIT=TEMP2
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/FRINT A 2»4 DIGIT UNSIGNED DECIMAL INTEGER
/FIRST 2 LEADING ZEROES NOT PRINTED
d6rd2 vaove INTLLT, R

wbpdd 3164 DCA DECNUM

wepad 1314 TAD INTPTR /POAWER OF 12 POINTER
neras 3260 CCA INTSUB

wownan J21¢ DCA DECINT /DECINTs® MEANS SKIP @ QUTPUT
wbpa7 4255 JMS INTDO /15T DIGIT (1m2@s)

vwbwdyr a2bh JMS INTDO /2ND DIGIT (1408)

AbndyL 221 ISZ DECINT /DECINT>2 MEANS PRINT 28
wEnS2 4255 JMS INTDO /3RD DIGIT (128)

n6p53 4255 JMS INTDO /74ATH DIGIT (UNITS)

vbwndd4 bHeap JMP I INTOUT

wbnb5 Fipwer INTLO, @

weeSe 3163 LDCA DIGITY /INITIALIZE

wbrb7 1164 TAD DECNUM

neubv 124  INTSUB, TAD INTABL /SUBTRACT A POWER OF {2
wenB1l 751k SPA

W6pb62 Hee7 JMP INTNEG

v6n6s 3164 DCA DECNUM /POSITIVE RESULT

wer6d 2163 ISZ DIGIT /NONZERO DIGIT, SO IGNORE NO
a6p6s 2210 ISZ DECINT /FURTHER ZEROES

véabes 5257 JMP INTSUB=1

pep6b?7 737¢ INTNEG, CLA CLL /NEGATIVE RESULT

Abw74 226k ISZ INTSUB /SET UP NEXT POWER OF 1@
w671 121v TAD DECINT /IS IT A LEADING QA7
wbp72 7650 SNA CLA

weu73 5088 JMP I INTDO /YES, SKIP IT

w74 1163 TAD DIGIT /NO, PRINT DIGIT

wen75 1@ae TAD C264@

ner76 4512 PRINTC

wen77 5658 JMP I INTDO

/0UTPUYT A SIGNED INTEGER IN AL
WeE1d® vy  SIGOUT, @

we1pl Jdled LCA DECNUM /SAVE NUMBER
ne1E2 11€4 TAD DECNUM
6103 7710 SPA CLA
ab1nd  1idd TAD P2 /MAKE A =
a61Rd 1315 TAD C253 /MAKE A «
wbine 4512 PRINTC
weiv7? 1164 TAD DECNUM /O0UTPUT ABSOLUTE VALUE
ne11e 751¢ SPA
w11l 7e4dl Cla
d6112 4242 JMS INTOUT /0UTPUT THE NUMBER
V6113 B7¢e JMP I SIGOUT
w6114 124  IMTPTR, TAD INTABL
61158 SMNLIST=, /FOR SIGN TESTING
6115 wedd (253, 253 /+

W6116 1255 255 /e



Jewwww FLOAT

w6117
w12y
w121
eb122
6123
w6124
wb125
26126
w6127
whi3n
w6131
w6132
w6133
w6134
w6135
06136
w6137
wb14p

w6141
w6142
L6143
w6144
wb145
w6146
vwet147
w6150

w6151
we152
mb1by
ne154
w6155
w6130
ney1hH7
vweyL6p
n6161
ne162
wbl1bd
wE164
w6165
whl6b

72¢r
1691
741¢
1133
7vid
745¢p
1347
3164
tu2?é
4512
1412
2157
533¢
724v
3157
a75¢
7416
5331

1346
4512
1156
A3vy¢
577w
2345
7772
€437

Vg
1143
4ahze
P71
4247
j1eee
45172
1149
“e2e
4242
133
J142
ad12
5751

-= FOR FOCAL 5/689 PALB=V8 8/16/72 PAGE 62

/t FORMAT OUTPUT ROUTINE

XXX, CLA /CONVERT TO F FORMAT ON NVERFLOW
TAD TOTDIG
SKP
FLUUT, TAD DECP /E FORMAT (%2) FLOATING NUTPUT
CIlA
SNA
TAD MDIG /6 DIGITS IF 2 GIVEN
DCA DECNUM /DIGIT COUNTER
TAD PER /PERIOD
PRINTC
FLDIG, TAD I XRT2 /NEXT DIGIT
I8Z T2 /0UT OF SIG DIGITS?
JMP L, #3 /NO, PRINT DIGIT
CLA CMa /YES, RESET POINTER AND PRINT o
DCA T2
JMS I OUTP
SKP /FIELD NOW FILLED, PRINT EXPONENT
JMP FLDIG
/B=0 CGNV EXPUNENT QUTPUT
TAD C3a5 /PRINT LETTER E
PRINTC
TAD T1 /0UTPUT THE EXPONENT
JMS SIGOUT
BLEND, JMP I BDCONV /NDONE
cz+5, 345 /E

rElG, =DIGITS
uLTe, UUTA
/FRINT A LLINE NUMBER = "PRNTLN"
XPRNMTL, »
TAL LINEND
RTLE
AND P77
JMS INTOUT /2=0DIGIT PART NUMBER
TAD PER
PRINTC /DECIMAL POINT
TAD LINENO :
AND P177 /2=DIGIT STEP NUMBER
JMS INTOUT
TAD C242 /SPACE
DCA CHAR
PRINTC
JMP I XPRNTL
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w6167

we17u
w6171
ne172
w6173
ne174
w6175
©w6176
w6177
nb209
we201
nbau2
we2¥J
wb2n4a
6215
w6206
abee7
16212
wealt
wea1e
weeld
w6214
n6el1d
vie216
wepgl7
ubz2y
46221
nwezz2
w6223
vweoz4

vwb225
wez22b
we227
vb23v

ne2d |
w6232
w6233
w6234
w6235
k236
w6237

neadp
vwb241
vwb2a2
webe4ad

virld

CPRE
1¢45
7708
5370
445
1367
1833
491¢
724y
11d4
Srda
315€
1644
75¢v
522
1631
772
H244
447
dpd
yunp
724w
1186
5223
4447
363¢
Vg
7001
52186

7771
7772
Zgny

7766

577¢
5773
5734
5742
7544
6122
6117

744
1uar
S4u

331

== FCR FOCAL 5/69

NEGEGH,
/BEINARY TO DECIMAL CONVERSION AND OUTPUT
BOCOUNY,

BESCAL,

SLOWN,

255=240

it
TAD FLACH
SMA CLA
JMP . +3
NEGATE

TAD MEGSGN
TAL C241
PRINTC

CLA CMA
TAD FLACH
DCA FLACO
DCA T

TAD FLAC®
SMA
JMP
TAD
SMA
JMP
FENT
FMY I TENPT
FEXT

CLA CMA

TAD T1

JMP HDSCAL
FENT

FMY I PTENPT
FEXT
1AC
JMP

SDOWN

I TENPT
CLa
SCALED

«®D

JEONSTANTS

peou

\~T'

MOGIGLT,
RNIX2,

M12,

=DIGITS=1
=DIGITS
NIGITS+]
=12

/POINTERS

TENP
PYEN
MLLT
MUL1

RUFST
FLOU

XX XP
/RUU
DECK

My
)T'
2P,
iP,
’

P,
"INE

FLTEN
FLPTEN
MULTZ2
MULT1Q
DIGBUF=]
FLOUT
XX X

PALS~VS

8/716/72 PAGE 63

/CHECK SIGN

/NEGATIVE,
/MAKE A =
/MAKE A SPACE

TAKE ABSOLUTE VALUE

/DECREMENT BINARY EXPONENT
/INITIALIZE DECIMAL EXPONENT
/START SCALING? wd4<EXP<D?

/700 BIG, SCALE DOWN

/WITHIN LIMITS,
/700 SMALL,

DONE
SCALE uP

/DECREMENT DECIMAL EXPONENTY

/SCALE DOWN

/INCREMENT DECIMAL EXPONENT

TO DECREMENT THE DIGIT POINTER

CMA
TAD
CCA
JMP

FLOP®
FLOPQ
RET



Juwwww FLOAT =» FOR FOCAL 5/69 PALB=V8 8/16/72 PAGE 64

/FINISHED SCALING, GENERATE DIGITS
@6244 4633 SCALED, JMS I MULT2P /ROTATE FLAC LEFT

06245 1235 TAD BUFST /INITIALIZE DIGIT BUFFER
06246 3912 DCA XRT2

w647 4634 JMS I MUL1OP /MULTIPLY BY 10

6259 1162 TAD REMAIN /OVERFLONW

86251 5266 JMP BDC1

e6252 71ie BDCO, CLL RAR

06253 Jduved DCA FNEGSW /TEMP STORAGE OF FIRST DIGIT
26254 1045 TAD FLACH /ROTATE FLAC RIGHT

06255 7¢1@ RAR

06256 3045 DCA FLACH

06257 1046 TAD FLAC2

06260 7¢10 RAR

06261 31246 DCA FLACR

w6262 1047 TAD FLACY

06263 701¢ RAR

06264 J047 DCA FLAC3

062635 1uvo4 TAD FNEGSW /PREV. OVERFLOW

06266 2044 BDCH, ISZ FLACS /CHECK ROTATE COUNT

w6267 5282 JMP BDCO

¥62708 7440 SZA

86271 5301 JMP BOC2

86272 7240 CLA CMA /FIRST DIGIT IS @, ICNORE
86273 1156 - TAD Ti /DECREMENT OECIMAL E)PONENY
86274 3156 DCA Ti

86275 10435 TAD FLACH

@6276 7650 SNA CLA

86277 3156 0CA T} /EXPuQ IF MANTISSA=Q

06308 7410 SKP

b6301 3I412 BDCZ, DCA I XRT2 /FIRST DIGIT WAS NOT @
p63@2 1225 TAD DCOUNT /SET YO COUNT DIGITS

06323 30244 DCA FLACO

p6304 4634 JMS I MUL10@P /MULTIPLY BY 10

6303 1162 TAD REMAIN

063086 s412 DCA I XRT2 /8AVE DIGIT JUST GENERATED
B63B7 2044 I1SZ FLACO

06318 53¢4 JMP =4

86311 1233 TAD BUFST /REINITIALIZE POINTEF
26312 J0vie DCA XRT2 :

06313 12295 TAD DCOUNT /DIGITS AVAILABLE

26314 3157 DCA T2

06315 10351 TAD TOTDIG /DIGITS WANTED

86316 7450 SNA

06317 S34p JMP R6 /E FORMAY, ROUND TO G PLACES
86320 7041 CIA /COMPUTE FIELD SIZES

86321 1133 TAD DECP

06322 7530 SPA SNA

06323 5327 JMP ¢4 /COMPARE DECP TO TOTDIG
B6324 7200 CLA /MORE DECP THAN TOTA|l DIGITS!
86325 1@51 TAD TOTDIG

86326 3133 DCA DECP

86327 1156 TAD T /COMPARE EXPONENT TO FIELD SIZE
26338 7500 SMA

86331 7209 CLA /INTEGER FIELD »w» EXPONENT



/wwwww FLOAT == [FOR FOCAL 5/69 PALB=VB 8/16/72 PAGE 6dw|

¢b332 1851 TAD TOTDIG

w6333 751e SPA

ne33d 5H3ove JMP FPRNT=2 /NO ROUNDING NEEDED

66335 1226 TAD MDIGIT /ROUND TO DECP+EXP PLACFES
w6336 75y SMA

wbs8d7 728k CLa

vbdd4n 1227 RE, TAD RND2 /START ROUNDING

w6341 Jduiud DCA FNEGSHW /PLACES T0 ROUND TO

w6342 1235 TAD BUFST /ROUNDING START ADDRESS
wb3d43d 1004 TAD FNEGSW /SET UP ROUND COUNT

6344 3Indp DCA FLOPR

w63AS 1104 TAD FNEGSW

we3an  7uv4l CIA

w6347 Iura4 DCA FNEGSW /START ROUNDING PROCESS RY
nE3HA  103) TAD I TENPT /ADDING 4 TO FIRST DIGIT
w31 244 RET, ISZ I FLOPR /INCREMENT CURRENT DIGIT
Bwe352 144y TAD I FLOPD

ME3HY 123w TAD ™12

we3dha 7/1w SPA CLA /DIGIT>»97

w6355 5364 JMP FPRNT /NO, END ROUNDING

we 356 d4ddu DCA I FLOPR /YES, SET DIGIT TO @ AND CARRY
w6357 24iL4 ISZ FNEGSW /BEGINNING OF BUFFER?

w636y  H24y JMP DECR /NO DECREMENT BUFFER ADDRESS
VE3BL 2440 1S2Z I FLOP® /YES, FAKE CARRY FROM FIRST NDIGIT
6362 2156 Isz 1§

v6363 72vi CLA






/ewsww FLDAT =« FOR FOCAL 5/69

Vw6364
Vwe3BS
w6366
WEJE7
e 3’y
w6371
weaze
weaza
vweaza
w6375
w6376
weazz
Bbavi
neael
Abdan2
0bapd
W6anda
pbauh

1651
7451
H636
7641
3164
1164
1156
754y
5037
1133
7500
72
7641
1156
7141
Juird
743¢
Seee

FPRNT,

TAD
SNA
JMP
CIA
DCA
TAD
TAD
SMA
JMP
TAD
SMA
CLA
CIA
TAD
CLL
DCA
SZL
JMP

TOTDIG
I FLOUTP

DECNUM
DECNUM
T1

SZA

I xXXxP
DECP

T
CIA
FNEGSHW

IN¢4

PALB8=VB 8/16/72 PAGE 65

/SET UP FIELD SIZES
/E FORMAT QUTPUT

/NUMBER OF PLACES TQ PRINT

/700 BIG, PRINT E FORMAT
/0K, TEST DECIMAL PLACES

/ADJUST DECIMAL POINT

/NUMBER OF INTEGER PLACES
/NO INTEGER PLACES



A2 XX X

weane
a6an?7
vbalv
vweall
w6al12
nedal1d
weala
vw6al1d
wEaln
c6al7
VB 420
vwba21
w6422
w6423
wbaya
vwbagh
vbao
vbaz27
WeEadw
nEajdl
vwbady
wbhd33
vwbad4
vwEa3h
N6Aa3B

n6a37
wbaag
wbadl
nbady
W6dad3
w6444
nbads

FLOAT

1156
14F 4
7630
Se25
17vd
Juinl
771
1ezgd
4237
D645
2ved
Seve
1uee
4812
Aenb
7vdi
1156
Jd156
2157
5235%
Jiidy
3157
bele
1412
5218

VARG
fvde
4512
2lba
2237
5637
F148

== FCR FOCAL 5/69

/8TART PRINTING

B8aACK, TAD
TAC
SinA
JMP
TAD
IAC
SPA
TAD
I, JMS
JMP
182
JMP
TAD

T1
FNEGSW
CLA
0IG
FNEGSW

CLA

M2@

ourTa

I BDENDP
FNEGSW
BACK

PER

PRINTC

JMP
016G, CMA
TAD
DCA
152
JMFP
CMA
DCA
JMP
TAD
JMP

BACK

T
T1
T2
Y

T2
IN
I XRT2
IN

PALB=VB B8/16/72 PAGE 66

/PRINT A DIGIT

/PRINT @ IF ONE INTEGER PLACF LEFT
/OTHERWISE A SPACE

/PRINT A CHARACTER

/FIELD FILLED, EXIT

/CONTINUE
/DECIMAL POINT

/NECREMENT DECIMAL EXPONENT

/CHECK SIG DIGIT COUNT
/SOME LEFT
/ALL USED UP

/PRINT A @
/PRINT A SIG DIGIT

/CIGIT PRINT ROUTINE FOR BDCONV

cuTa, v
TAD

C26u

PRINTC

182
182
JMP

DECNUM
auTA
I ouTa

BCENDP, BDEND

/CONVERT TO ASCII

/FIELD FILLED?
/NO, GO TO SECOND RETURN



/W k

v6446
weady
n6asy
wbadi
neas2

wb4b3
V6454
vwbadh
w6456
neav?7
neanR

w646
v6d62
vwEAab Y
6464
#6465

vBdaeh
neae?y
vwBda7
wba7l
wed47?2
vw6a73
@647 4
w6475
wea7a
wba’?
Wesia
wesny
wespe
R/
ne5n4
w515

wese6
w6s@7
nwes51e
veH1]
bb1e
weh1d
n6s14
nen1s
vbsvle

wbs5y7

FLOAT

4521
451y
2377
75974
4526

724y
337
il &
1317
1ind
3113

4565
5261
o] oY o]
B24¢6
<616

ViR e
1v67
Jibe
3157
bl
1¢37
772¢
536
2157
heve
2156
5272
1164
3113
1854
53156

7é44
3837
ril6
k2o
745
5207
1015
3142
5666

aped

== FOOR FOCAL 5/69 PALB=YVB 8/16/72 PAGE 67
/ "OPTION" PROCESSOR
OPTION, SPNOR /GET OPTION LETTER
SORTJ
OPTLST=1
OPTTBL=0OPTYLST
ERROR /ILLEGAL OPTION NAME
/11117
CPTR, CLA CMa /SWAP INPUT TO HIGH SPFER READFR
GCA HINBUF
RFC /8TART READER
TAR RESTR /PQINT TO "HREAD"
CPTK, TAC PTCH /SWAP TO KEYBOARD IF CALLED HERFE
DCa 113
/11117
CFTRET, TSTERM /MOVE TO ,}CR
JMF -‘1
JMP I ,+2 /END OF OPTIONS
JMP QOPTION /CONTINUE PROCESSING OPTIONS
PROC
(/717
/F1GH SPEED INPUT ROUTINE
FREAD, ¢
TAD M5 /SET UP READ TIMER
DCA T4
DCA T2
HREAT2, ION /(SWAP) = FOR 2=USER
TAD HINBUF /WAIT FOR INPUT
SMA CLA
JMP HSGO /CHARACTER READY
187 T2 /NOT YET, CHECK TIMER
JMP HREAD2
I1SZ2 T4
JMP HREAD2
TAD PTCH /TIME'S UP, QUT OF TAPE
CCA 113 /SWAP TO KEYBOARD INPUT
TAD P337 /RETURN A B,A. TO KILL UMENDED LINE
JMP RESTRw2 /0R SPURIOUS CHARACTER
/1//1/
HSGO, CMA /FOUND CHARACTER
CCA HINBUF /SET TO READ NEXT
RRB RFC
AND P177 /IGNORE PARITY AND BLANK
SNA
JMP HREAD+1
TAD C22@
ODCA CHAR
JMP I HREAD
///77/
RESTF, HREADwCHIN



/AZE XX

vweelv
wbeK1
webine
weend
ween4g
VEBRS
NERIRAB
nebeu?
AB6 1V
whel1
el
VEB13
neE61 A4
ueeld
w6616
wbbhi?7
wbear
wéeeel
wee22
wee23
vbe24d
ve62s
v6626
wee27
2663N
Woo3t
weK 32
weedd
w6634

—b6635

w6636
w637
nbedy
ubp4a |
vbed2
wbedd
wbe 44
wb64as
ve6An

FLUAT == FCOKR FOCAL 5/69

66K

CRow
73i¢
1bve
7450
56
reLs
764¢
12!,“.—’
viped
d241
16av
ek
1231
3231
167K
ey
7148
7¢¢6
Cudl
1234
J238s
1031
7432
Jegdl
45¢ 4
Y
ahnh
a4t
Judd
5647
5637
7446
672y
6717
7477
7171
6647
besd
e76¢

PAGE

/FLOATING POINT PACKAGE
/ARITHMETIC

FFP“T'

i.ll’*‘ECT'

A

CLA
TAD
SNA
Inp
AND
SZA

TAD |

AND
DCA
TAU
AND
TAD
nca
TAD
182
CLL
FTL
AND
TAD
NCA
TAD
SZL
DCa
PUSH
(]
POPF
FLO
DCA
JMP
JMP
FLPO
FLAD
FLSU
FLMU
FLDI
FLGE
FLPU
FLND

INTERPRETER

CLL
I FPNT

I FPNT

FLADDR

I FPNT
FPNT
RTL

P17
ORECTR
DIRECT

I FLADDR

FLADDR
F

P
FLOP3J
I .+2
I .+l
W
0
6]
L
\
T
T
R

PALB=V8 8/16/72 PAGE 68

/FLOATING INSTRUCTION

/FEXT
/GET PAGE BIT

/CURRENT PAGE

/START ADDRESS OF ACDRESSED PAGE
/GET ADDRESS BITS

/FULL 12«BIT ADDRESS

/0P BITS a»AC9e=11

/INDIRECT BIT =a»LINK

/SET UP OGP POINTER

/INDIRECT?

/YES
/NO, GET OPERAND

/CLEAR LOW ORDER OPERAND
/0P DIRECT INSTRUCTINN
/0P TABLE



/wwwss FLCGAT

w6647
"] 210
vEed1
¢E6H2
nw66bd3
vwehS4a
vubehs
wbod6
wbevd?7
neB6 R
deebl
wbbob2
W6eb3
vebb4
vwebKoe S
wepboH
w6667
whe7é
wen7i
vw6e72
ves73d
WeE7 4
nee_?7o
We670
VE&T7
ae7ey
we7ey
wb7v2
ne7vd
we7ind
wb7¢5
vwe7006
we7i7
vnE71u
6711
wb712
w6713
w6714
wb715
ub716

4bund
Ledr
1264
S2h6
45y 4
vihaa
1231
Jeay
adbud
Due
bkl
Cudp
1042
7141
3ndg
7024
1va]
704}
dudl
1érd
714¢
I g
5662
BB
730
luda?
7241
347
7ve4
jrae
7041
Jirdae
Jvea
1dh
7741
Juds
1l g
714¢
Jina
bn76

= FQOR

FLGET,

FLPUTY,

NEGOF,

LELAC,

FOCAL 5/69

PUSHF
FLOP
TAD ,+3
JMP L +4
PUSHF
FLAC
TAD FLADDR
DCA ,.+2
POPF
@
JHP
2
TAD
CLL
DCA
CML
TAD
CIA
DCA
TAD
CLL
PCA
JMP
CLA
TAD
CIA
DCA
CML
TAD
CIla
bca
CML
TAD
CIA
DCA
TAD
CLL CMA
DCA FNEGSW
JMP I NEGAC

FPNT+1

FlLOP2
CIA
FLOP2
RAL
FLOPY

FLOP1
FNEGSW
CMA
FNEGSW
I NEGQOP

CLL
FLACY

FLACS
RAL
FLAC?2

FLAC?2
RAL
FLACY

FLACY
FNEGSW

PAL8=V8 8/16/72 PAGE 69

/0P 51 GET FLLAC FROM STORAGE

/SET UP POINTER TO FLAC
/0P 6t PUT FLAC IN STORAGE

/SET UP POINTER TO STORAGE

/ADDRESS OF STORAGE LOCATION
/ROUTINE TO NEGATE FLOP

/FNEGSW IS COMPLEMENTED WHEN
/FLOP OR FLAC IS NEGATED

/ROUTINE TO NEGATE FLAC =
/TRIPLE PRECISION

"NEGATE"



/wwwkw FLUAT =e FOR FOCAL 5/69

w6717
wb72v
w6721
we7222
w6723
w6724
w6725
w6726
w6727
w6723
wb731
ub732
v6733
we734
wb735
w736
w7287
vb74u
ne7ai
wb742
w6743
wb744
6745
wé74p
w6747
we75k
weET7o1
wb752
we7353
wb754
w6755
We756
weys7
Wwe76
w761
WE762
d6763
w704
we765
w760
w6767
we774
w6771

420g
1ead
765y
hzay
14l
705¢
52¢1
16d4p
7v4)
144
745¢
53457
75uv¢
5ddvo
1365
751¢
bza?
1364
SPRT)
4767
2235
byay
83h7
7¢41
{aeb
51k
821
1364
224345
L7k
2e3b
2354
4707
4766
477v
4771
beul
77951
rrz7
771
7251
57138
Jevii

PALB=V8 8/16/72 PAGE 72

/ARITHMETIC OPERATIONS
/BCTH FLAC AND FLOP MUSTY BE NORMALIZED FOR
[ eme /A (FAD'FSU.FHY'FDVIFXP)

FLSUR,
FLAGRH,

SHELOP,

Crelte,

FLNOR,

27
P27,
RAROPY,
KARACY,
FILLADJ,
wCRF,

JMS
TAD
SNA
JMP
TAD
SNA
JMP
TAD
CIA
TaD
SNA
JMP
SMA
JMP
TAD
SPA
JMP
TAD
DCA
JMS
1sZ
JMP
JMP
ClA
TAD
SPA
JMP
TAD
NCA
JMS
152
JMP
JMS
JMS
JMS
JMS
JMP
=27
27

NEGOP
FLACH
CLA
FLGET
FLOP1
CLA
FPNT#1
FLOPQ

FLAC®
CMBINE

SHFLOP
ra7

FLGET
27
NIRECT

I RARAC!
DIRECT
"2
CMBINE

P27

FPNT+]
M27
DIRECT

1 RARQP}
JIRECT
-"2

[ RARAC1
1 RARQP1Y
1 FLADJ
I NORF
FPMNT+1

RARQP
RARAC
TRPLAD
FNOR®™

/0P 23 SUBTRACT OP (NEGATE AND ADD)
/0P 13 ADD OP

/RESULT=0PERAND IF FLAC=®

/RESULT=eFLAC IF FLOPapQ
/COMPARE EXPONENTS

/EQUAL, GO ADD TOGETHER

/NOT EQUAL, NEED SHIFTING

/FLAC>FLOP, SHIFT FLOP

/FLAC<FLOP, SHIFT FLAC

/T00 FAR TO SHIFT, TREAT A8 IF FLACaD
/NUMBER OF PLACES TO SHIFT

/SHIFT FLAC 1 TO RIGHT

/NUMBERS NOW ALIGNED
/ROUTINE TO SHIFT FLOP

/FLOP TOO SMALL, TREAT AS @
/SHIFT FLOP { TO RIGHT
/NOW SHIFT BOTH TO PREVENT OVERFLOW

/ADD TRIPLE PRECISION
/0P 7% NORMALIZE FLAC



fewwwe FLOAT == FOR FOCAL 5/69 PALB=V8 8/16/72 PAGE 71

/CIRECTORY FOR INTERPRETIVE INPUT
we772 3347 ASKLS2, INTERM /CR, TERMINATOR

6773 3347 INTERM /FF, TERMINATOR

w6774 333w INBARR /BA, RESTART INPUT

w6775 $547 INTERM /COMMA, TERMINATOR

¢6776 3347 INTERM /USER-SPECIFIED TERMINATOR

w6777 3345 INGT /LF, IGNORE
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wler@
w7001
w702
w70ud
w7erd
w7l
w7nee
uzwu?
w7elp
w71t
w7nl2
w7013
u7nla
wZulh
w7el6
n7vi7
702
wluel
Bw7ue2
vw7uned
wreeda
w7leed
Bw7ngs6
wln27
w7udv
w7un3d1l
070832
7133
w7e34
YARE)
Ww7vnde

w7ud7
w7nda
uw7ndat
nw7pnd2
w7143
nW7nd4
RAX )
7046
wlvndyz
w7ub¢
w7ebht
u7mnb2
Bv7uds
w7rha

7610
Pl
7340
Jirnd
1¢495
7450
1nas
745
14y
7651
Sede
1448
7716
445
3258
fvad
714
771¢
525
4237
2ehd
belE
2virg
445HV¢
1255
7¢41
1444
dvaa
dudy
500w
b1
AEG2
7837
A7
11247
7144
diud7
4245
5637
Ry
1246
744
RIGE-Y.)
1045
704
RYZFE,
hbah
7655

MULFLR=,
FrORM,

MRLOOP,

h‘FEXIT'

MEREND,

FLTPT,
F\.EGOPI '
PrkCDls,
rFALAC,

URAL,

2

CLL
DCA
TAD
SNA
TAD
SNA
TAD
SNA
JMP

CLA CMA
FNEGSW
FLAC!Y

FLAC?2

FLAC3
CLA
NOREND
TAD FLACH
SPA CLA
NEGATE

DCA NORC
TAD FLACH
CLL RAL
SPA CLA
JMP NMEXIT
JMS RALAC
ISZ NORC
JMP NRLOOP
187 FNEGSW
NEGATE

TAD NORC
Cla
TAD
rca

FLACQ
FLACR
DCA FLAC3
JMP I FNORM
FPNT#+]
NEGOP

A

TAD
CLL
uca
JMS
JMP
e

TAD
RAL
DCA
TAD
RAL
DCA
JMP

FLAC3
RAL
FLLAC3
DRAL

I RALAC

FLaC2

FLAC2
FLACY

FLAC1
I DRAL

PAL8=VS

8/16/72 PAGE 72

/ROUTINE TO NORMALIZE FLAC
/INITIALIZE SIGN SWITCH

/TEST FOR ZERD

/ZERD, NO NEED TO NORMALIZE

/SIGN IS NEGATIVE
/SHIFT COUNTER
/SHIFT NEEDED?

/NO, BIT =}
/RECORD A SHIFT
/RESTORE SIGN

/CORRECT EXPONENT

/NORMALIZED # IS 3 WORDS

/ROUTINE TO ROQTATE FLAC 1 TO LFFY

/CALL DOUBLE RAL

/ROTATE FLAC 1 LEFT, DOUBLE PRECISION
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nw72unss
v7¢o6
w7087
w7eey
n7e61
w7n6?2
67v63
w7vb4
27p65
w7ve6
u’7no?
a7n7v
w7n71
n7n?e
wz7e73
a7n74
w7075
YA

ERuY
73541
3&3&:4
1V 4b
745¢
5635
771y
4dhu
1045
3102
146
3150
1¢4]
771v
4B3AH
1wt d
3157
2658

/RCUTINE TO
/PLACE FLAC
FIXSGN, ¢
CLL
DCA
TAD
SNA
JMP
SPACLA, SPA

PAL3=VB 8/16/72 PAGE 73

TEST SIGNS OF FLAC AND FLOP,

IN TEMP,

CLa CMA
FNEGSW
FLACH

I FLTPTY
CLA

NEGATE

TAD
DCA
TAD
DCA
TAD
SGENSWT, SPA
JMS
TAD
DCA
JMP

FLACY
TE4P1Q
FlLLaC?
TEMP2
FLOPY
CLA

I NEGOPY
FNEGSHW
T2

I FIXSGN

FOR FLMUL AND FLOIV

/TEST FLAC
/1ERO, NO OPERATION NEEDED

/TAKE ABS VAL OF FLAC
/TRANSFER TO TEMP

/SPA CLA FOR », SMA CLA FOR /
/TAKE ABS VAL OF FLOP

/STORE SIGN OF RESULT



/ewwwy FLOAT we FCR FOCAL 5/69

7077
71
w7101
w71u2
W71v4
w71mn4
w71es
w7106
w7107
w711y
w7111
w7112
w7113
w7114
w7115
vw7116
w7117
w7126
67121
w7122
w7123
w7124
nw712%
w7120
w7127
w7130
w7131
w718¢

1263
3272
4255
1v42
4333
731
1vd4
fedl
bi{Jdﬂ
1272
3947
1237
Jirde
1441
4333
1247
a7
79 a
127¢
lvde
duvidk
7via
1237
dJunds
a2l
2157
4450
5635

FLUL,

TAD
CA
JMS
TAD
JMS
CLa
TAD
TAD
DCA
TAD
DCA
TAD
DCA
TAD
JMS
TAD
DCA
NAL
TAD
TAD
DCA
RAL
TAD
DCa
JMS
1§82

SPACLA
SGNSWT
FIXSGN
FLOP?
50MULT
CLL IAC
FLAC®
FLOP®
FLACQ
PROD2
FLAC3
PRODY
FLAC2
FLOPY
SOMULT
FLAC3
FLAC3

PROD2
FLAC2
FLAC2

PROD1Y
FLACH
FNORM
Te

NEGATE

JMP

I FLTPY

PALB=VS 8/16/72 PAGE 74

/0P 33 MULTIPLY BY QPERAND
/WANT POSITIVE QOPERAND HERF

/JMULTIPLY (TEMP1 TEMP2) BY FLOP2
/IGNORE LOW ORDER RESULT
/ADD EXPONENTS

/SAVE PARTIAL RESULTS

/MULTIPLY (TEMP1 TEMP2) BY FLOPQ

/COMBINE RESULTS OF MULTIPLICATIONS

/NORMALIZE RESULTS
/CHECK SIGN OF RESULT
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w7138  eauv  SrMuLT, @ JUNSIGNED MULTIPLY ROUTINE

#7134 22t DCA MULPLR /24 BY 12 BITS

27135 3237 DCA PRODI

w7136 3272 DCA PRQD2

07137 1377 TAD 414

¥714w 3255 DCA FIXSGN /SET TO COUNT 12 MULTIPLICATIONS
w7141 71av GLL

w7442 L2we  SCLOOP, TAD HULPLR /NEW MULTIPLIER BIT INTO LINK
w7143 761k RAR

w7144 320y DCA MULPLR /MULPLR ALSO ACCUMULATES LOWeORDER
w7143 742¢ SNL /RESULTS

47146 B35H JMP SDSHIFT

w7147 710w cLL /ADD MULTIPLIER IF BITs{

w715 1163 TAD TEMP2

w7151 127¢ TAD PRQOD2

w7152 3272 DCA PROD2

w7153 70iré RAL

w7154 11062 TAD TEMPQ

w7155 1237 S SHIFT,TAD PRODY /SHIFT PRODUCT ONE TO RIGHT
a7156 761y RAR

w7157 3237 NCA PROD1

wW716w 1272 TAD PRODR2

w7161 7atlv ‘RAR

a7 1be 3272 DCA PROD2

w7163 2255 1SZ FIXSGN

w7164 5342 JMP SDLOOP

w7105 12ve TAD mMULPLR /DONE, EXIT WITH LOW ORDER IN AC
n7166  7E10 RAR

w7167 5733 JMP I SDOMULT

7v7e PrROL23SGMSKT
w7217v 7754 t+14, =14
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w7171
w7172
w7174
w7174
w7175
w7176
w7177
vwree
w7201
w7202
w72e3
w724
a72¢5
n7zuvb
w7297
uw721n
w7211
w7212
w7213
w7214
w7215
w7z16
07217
w72e¢
w7221
w7222
w7223
w7224
w7225
w7226
w7e27
w7230
w7231
n723¢
w7233
w7234
w7235
w7230
w7237
w724
w7241
W7242
07243
w7244
w7249
w7246
w7247
w7252

1441
765¢
4520
162
de7e
42505
1v4de
7¢41
144
7l
dP4éd
Jdvidah
Judb
1314
3271
R22¢€
742¢
o216
3102
1164
3163
7euk
4nda7
1163
7und
3163
1162
Jva
J162
714y
1842
1163
J1b4
v
141
11862
2271
5¢11
7¢1
3eay
GBh3y
2157
5ndé
4454
Svde
toRy
7645
7Rap

FLDIV,

LVSETQ,

ZERQIID,

VVLOOF,

FLUTY,
OCrRALF,
NCGR2,

TAD FLOPY
SNA CLA
ERROR

TAD P7720
DCA SGNSWT
JMS FIXSGN
TAD FLOPO
CIA
TAD
IAC
DCA
NCA
DCA
TAD
DCA
JMP
SNL
JMP
DCA
TAD
DCA
cLA
JMS I DRALP
TAD TEMP2
RAL
nCA
TAD
RAL
:CA
CLL
TAD
TAD
DCA
KAL
TAD
TAD
157
JMP
CLA
DCA FLAC3
JMS I NQR2
182 T2

JMP I FLOTH
NEGATE

JMP I FLOTH
FPNT#+1

DRAL

FNORM

FLAC@

FLACO
FLAC!
FLAC?2
M33
DIVCNT
OVLOOP

ZERQUQ
TEMPY
TEMP3J
TEMP2

TEMP2
TEMPY

TEMPY

FLOP2
TEMP2
TEMPJ

FLOPY
TEMP1Y
DIVCNT
NVSETQ
RAR

PAL8=V8 8/16/72 PAGE 76

/0P 43 DIVIDE BY OPERAND
/TRIED TO DIVIDE BY n

/3SMA CLA

/SUBTRACT EXPONENTS

/ZERQ FLAC FOR QUOTIENT
/SET COUNTER

/LINK I8 QUOTIENT BITY
/RESTORE LOW ORDER RESULT
/SHIFT RESULT BIT INTO QUOTIENT

/ROTATE LEFT DOUBLE FRECISION
/SHIFT DIVIDEND

/SUBTRACT DIVISOR FROM DIVIDEND

/DONE, USE RESULT QOF LASY SUBTRACTION
/AS EXTRA PRECISINN

/RESTORE SIGN
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w7251 Vbl wARAC, ¥ /ROUTINE TO ROTATE FLAC 1 RIGHT

w7252 73uv CLA CLL
w7253 1uabd TAD FLACH
a7e54 781¢ SPA
w7255 7uvae CML /PROPOGATE SIGN BIT
W72%6 7¢le RAR /SHIFT
w7eb7 v ahkh DCA FLACH
w7264 1V 4K TAD FLAC?2
w7261  7viv KAR
w7262 2dyvan NCA FLAC2
w7263 1v47 TAD FLAC3
w7264  7vli RAR
P7265 3L 47 DCA FLAC3
w7266 2144 182 FLACR /ADJUST EXPONENT
w7267 5651 JMP I RARAC
Tw727v hESY JMP [ RARAC
7¢71 JVENT=,
w7271 vty RaRQP, @ /ROUTINE TO SHIFT FLOP { RIGHT
w7272 73iv CLA CLL ;
w7273 tudl TAD FLOP1
w7274 751 SPA
w7278 7ikzy CML
w7279 7¢viv KAR
w7277 3dvdl DCA FLOPY
n73¢n Ivd4e TAD FLOP?
w7391 7ulw RAR
w7382 did¢ DCA FLGP2
w7383 1uad TAD FLNOPJ3
W72a:4 Jiule RAR
w73nd  3E4ld DCA FLOP3
w73vb  2¢ 4y 182 FLOPA
w73¢7 5871 JMP I RAROP

w731a  HB71 JMP I RARGP
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/ROUTINE TO FIX FLAC = "FIX"
/HEMOVE FRACTIONAL PART BUT LEAVE FLOATING
/FIXEQ NUMBER IN AC ON EXIT

@7311 QLve  XFIX, a

w7312 73dvv CLa CLL

w7313 1vdaa TAD FLAC /TEST EXPONENT

w7314 775¢ 34, SPA SNA CLA /1F =i<i<y, CLEAR ENTIRELY
67318 3i4s DCA FLAC /EXCEPT FOR SIGN BIT

w7316 lud44d TAD FLAC

w7317 1331 TAD FIXC

w7322 3271 DCA DIVCNT

w7321 743E SZL

w7322 5711 JMP I XFIX /700 BIG TO FIX

#7323 4251 JMS RARAC /FIX BY ROTATING FRACTIONAL BITS
w7324 2271 ISZ DIVCNT /0UT QOF FLAC

A7325 5323 JHP =2

w7326 3vay DCA FLAC+3 /CLEAR FRACTIONAL PART
v7327 1746 TAD FLAC+2

w2332 5711 JMP T XFIX

w7331 7751 FIXC, =27
/ROQUTINE TO FLOAT C(AC) AS FLOATING PT., INTEGER

/= "FLOAT"Y
W7332 QLwlk XFLOAT, v
w7333 3vas VCA FLACH /SAVE NUMBER
V7334 3pae DCA FLAC?2
w7335 Je47 DCA FLAC3
w7336 {eed TAL P13 /INTEGER EXPONENT
w7337 3Juwds PCA FLAC®O
w734 4251 JMS RARAC /IN CASE NUMBER WAS 40202
07341 465y JMS I NOR2 /NORMALIZE

#7342 5732 JMP I XFLOAT
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Vw7343 7. 37 HFLAL, RALAC
07344 5713 TELAD, TRPLAD

w7345 777¢ iy wd

7346  d4d2i  rmpNLGM, 4421 /CURRENT RANDDM NUMBER
Vw7347 2vay 3R40

w7353  cued nwpet

/STATISTICAL RANDOM NUMBER GENERATOR
/EASEL OGN DECUS 5«25, POWER RESIDUE METHOD
/hbEw Kerw (2A17+3) MOD 36 BITS

w7351 44v7 FFRAN, FENT

w7452 534¢ FGY RANDOM /R=20LD RANDOM NUMBER

W7353 vyl FEXT /ALREADY SHIFTED LEFT 12 BITS
d7354 45¢ 4 PUSHF

07355 73ac RANDOM

w7356  d45wh POPF

w7357 tedl FLOPY

w7362 134D TAD ™4 /SHIFT 4 MORE TO GET Rw2al6
w7361 3156 DCA T

w7362 4742 JMS I RFLAC

w7363 Z215¢ Isz 11

w7364  Hdhg JHP =2

e7305 4744 JMS I TFLAD /+#R = R#(2Aa1641)

w7386 4743 JMS I RFLAC /*2 2 Rw(2a17+2)

W73067 4744 JMS I TFLAD /+R 3 Re(2A17+3)

w737 4t 4 PUSHF

w7371 widbd FLACH

67872 4ab. b POPF

07373 734¢ RANDOM /SAVE NEW RANDOM NUMRER
w7374 3Jpay OCA FLACD

w7875 dwaa DCA FLACEK /MAKE IT A 2=WORD FRACTINON
v737¢ 1ad TAD FLAC!) /CHECK SIGN

w2377 77¢¢ SMa CLA

w7474 8550y RETURN /POSITIVE

w7421  2c4b 182 FLAC? /NEGATIVE, TAKE 1S COMPLEMENT
74002 74l SKP

w74y 2045 I18Z FLAC!

w7ard 4450 NEGATE

w7495 Bbup RETURN



/xkwkwwe FLOAT we FOR

w74y 6
vi74¢7
w7417
w7411
w7412
07413
nw74la
w7415
w7416
wlel7
w7429
A7421
b7422
07423
7424
w7425
w7426
w7427
w743¢
w7431
w7432
w7433
w7434
w7445
w7436
w7437
w744y
v.744]
ﬂ?dd'z,
w7443
w7a4é4
w7445
v7446
w/ 447
w7454
w7465
w7482
w7453
w7454
w7455
n72456
w7457
inl a6
17461

14n7
4523
454
hinda
4528
7545
45¢ 4
Cndy
df)v?f}
fead
aasyg
771¢
7621
lvad
764
45z¢
ledd
335p
aqey
S8
A
138¢
7458¢
5258
79uy
5240
ad4v7
adas
hodal
ool
vicle
Sehe
7vay
3adbu
Ada.7
3345
Pl
R 31
525
1413
vd¢?
he6L
b()l-l
1573

FLPOW,

RAISTR,

FLXENG,

L'P‘Ep.

FOCAL 5/69 PALBevV8 8/16/72 PAGE 80

TAD I 7 /0P 03 RAISE FLAC TO POWER
PUSHA /SAVE FLOATING POINTER
PUSHF /SAVE FLAC

FLAC

POPF

FLTEMP

PUSHF /GET FLOP

FLOP

POPF

FLAC
FIX /FIX OPERAND
SPA CLA

TIAC
TAD FLACH
SZA CLA

ERROR /RAISING TO TOO HIGH A POWEFR
TAD FLAC?

DCA XFL

FENT /PUT {, IN FLAC

FGT I ONEP

FEXT

TAD XFL

SNA

JMP FLXEND /XAa@31, DO NOT MULTIPLY

SMA

JMP RAISTP /RAISE TO ¢ POWER
FENT /RAISE TO = POWER
FDV FLTEMP

FPT FLTEMP

FGT I ONEP

FEXT

JMP . +3

CIaA

Lca XFL /SET COUNTER

FENT /D0 MULTIPLICATIONS
FMY FLTEMP

FEXT

1SZ XFL

JMP "4

POPA /RESTORE FLOATING PQOINTER

DCA I 7
JMP T, +1
FPNT#1
FLTONE



/ewwww FLOAT

w7462
w7463
w744
w7465
w7466
w7467
nw7247
07471
w7472
w7473
w7474
r7475
w7470t
w7477
w7504
u75vl
w7hn2
U?SV“\.’
w75v4
w758
w?n¢ 6
w75¢7
@w751¢
p7511
vw751¢
v7513
v7514
w7515
w7516
w7517
w752y
w7521
w7522
w75¢3
uw7524
w7525
w7526
w7527
Vw7536
w7531
w7532
B7533
w7nhd4

lvdb
751¢
6526
7€5¢
EBut
1y 44
7914
7.}?.‘(;.
7ule
pnad
1384
dupad
aa?y
6345
580y
4349
1328
Gy
7¢ay
fréa
jvda
1144
704l
1348
764
ek
145
7441
1340k
7640
8¢7¢t
lean
7v41
1$a7
7450
bb!‘.'-'!!f
7061
7241
7ae
765E
“du
5¢76
Jeibd

== FCk FQCAL 5/69

/FLOATING

Fs©T,

SeLOnP,

SEENE,

TAD FLACY
SPA
ERROR

SNA CLA
RETURN
TAD FLACO
SPA
CML
RAR
DCA
TAD
DCA
FENT
FPT FLTEMP
FGT 1 FLARGP
FDV FLTEMP
FAD FLTEMP
FEXT
CMA
TAD
DCA
TAD
CIA
TAD
S24
JHP
TAD
CIA
TAD
SZA
JMP
TAD
CIA
TAD
SNA
RETURN

SMA

CIa

1AC

SNA CLA
RETURN

JMP SQLOOP
3015

FLACA
SQCON
FLAC1

FLaCo
FLaCo
FLACR?

FLTEMP
CLa
SULOOP
FLACY

FLTEMP+1
CLA
SQLOOP
FLAC2

FLTEMP+2

PAL8=VS

8/716/72 PAGE 81

SQUARE ROOT FUNCTION

/TEST SIGN
/SQAUARE ROOT OF NEG NUMBER
/TERD, RESULT IS ZERO

/CONSTRUCT INITIAL APPROXIMATION
/BY HALVING EXPONENT

/MAKE NEW APPROXIMATION

/NEW X3(N/X#X)/2

/ORIGINAL ARG

/COMPARE OLD AND NEW APPROXIMATIONS

JEXPONENTS NOT EQUAL

/HIGH ORDER NOT EQUAL

/COMPARE LOW AORDERS 70
/JWITHIN PLUS NOR MINUS ONE BITY
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/FUNCTION TO EVALUATE SIGN PART OF FLAC
/RESLLTS: =] FOR NEGATIVE, @ FOR ZERO, +1 FCH POSITIVE
47535 1¢4b  FSGN, TAD FLAC!H

w7536  745¢ SNA
w7637 Hdad JHP ,+4 /LERO, SET RESULT TO @
w7h4¢ 771v SPA CLA
ursa41 1zs4 TAD M2 /NEGATIVE (=1)
w7542 7 IAC /POSITIVE (+1)
w7548 a4}y FLOAT /FLOAT C(CAC) 1 =»1,02,!
7544 5570 RETURN
7545 QDIGBLFE, /0UTPUT DIGIT BUFFER (8 WORDS)
w7545 wpur  FLTEMP, 2 /TEMPORARY REGISTERS
vw7546 Ay @
V7547 vy @
/55w ASKRUF=, /"ASK" INPUT BUFFER (TD END (IF PAGE)
7012 ASKdNL=27612 /END+12 OF "ASK" INPUT BUFFEF

w79%by  vure  XFL, 7
3
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ADD -~ #1135 (43 5763 ERROR4 4526 FLTONE 1573
ALIST 1133 (77600 Q2367 ERRORS 2735 FLTPT 7238%
AKGNXT 1723 BCONY 5627 ERR2 2736 FLTXR @0o14
ASK 124t CBLOUCP 5650 ERV 2235 FLTZER 15758
ASKBNL 7612 LBTERM 5853 ERVX 2242 FLXEND 7455
ASKEUF 7550 NCONT 2462 ETERM 1641 FNEGSW Qr@a
ASKEND 3317 COUNT 6225 ETERMN 1636 FNORM 720@
ASKL ST &77¢ VERGSW @151 ETERMY 1615 FNTABF 2571
ASKLSZ 677¢ [ECEXP 5764 ETERM2 1647 FNTABL 2212
ATLIST 1501 CECINT 6014 EVAL 1601 FOR 1024
ATSw @131 DECINY 5757 EVLN n370 FOUTPU @272
AXIN el MECNIIM R164 EXIT 2644 FPNT 6602
AXQUT v¢iL7 CECP n133 EXITJ 2657 FPRNT 6364
BACK Edi 6 DECR 6247 EXTR 2334 FP1AP 2415
sDCONV B17C CELETE 2111 FCONT 1064 FRAN 7351
BOC h25¢ [GRP va23 FEND 1126 FRST 342¢
BoCy 6E25E I'GKPY 0432 FENDY 2312 FRSTX 343n
BhCc2 6301 IG 6425 FINDLN 4516 FSGN 7535
BCEND 6145 (IGBUF 7545 FINDN 2271 FSQT 7462
BDENDP 6445 LIGIT @163 FINPUT 2073 FTXR 1125
BLSCAL 6203 PIGITS @aas FIX 4452 FTXS 1124
BEGIN 3432 [[IRECT 6635 FIXC 7331 Fiap Pag4
BOTTOM wi27 FIVCNT 7271 FIXSGN 7255 GEG R356
BLUFBEG 343% [MPSK @152 FLLAC Aa44 GEND 2385
BUFBOT 3383 o R416 FLACA @044 GETARG 1404
BUb k 134 noK 2132 FLACY 92945 GETC 4506
BUFST 62435 [ONE 2145 FLAC?2 Q248§ GETLN 4515
BUFTUP 3ind [FOONE 2454 FLACY 2247 GETVAR 1411
CCr i Bk [RAL 7445 FLADD 6720 GET1 2351
CFNR 8706 URALP 7247 FLADDR 6631 GET3 2366
CFRS V75 NRECTR 6636 FLAD3Y 6779 GEXIT 2332
CFRSX v227 UVLOOP 7226 FLARG 2234 GFNDt 1512
CHAR vl14¢g CVSETQ 7211 FILLARGP 2162 GINC 0144
CHIN 246l tCHD 2471 FLDIG 6131 GLIST 1141
CLF SV 57 ECHOLS 1612 FLDIV 7171 GONE 2233
CMBINE £757 FCHP 3255 FLGET 6647 GOTO K1 »
CNTR w132 EFCP n131 FLINST A767 GRPTST 2451
coL 1233 EFUN 1742 FLMUL 7377 GS1 1443
ccLp 3251 FFUN2 1764 FLNOR 6762 GS2 1467
COmBOT v 226 FFUN3 2456 FLOAT 4432 G383 1447
CUmMBUF Ge74 EFUNJII 2100 FLOP 20402 GS4 1464
COMEIN 2527 EINPLIT 5701 FLOPR 1674 GSS 1520
COMGO 1104 FLPAR 1753 FLOPA 20249 GTEM pa21
COMLST ¢75%¢6 FRD AA78 FLOPY 241 GTESTA @347
COMMEN &2 ENDLN 4517 FLOP2 @a42 HELLO 3274
COMOUT 26.. ENOT @A77 FLOP3 @043 HINBUF 0037
CCUTPT 3373 EENUM 1732 FLOTY 7246 WP 3301
CPRINT 3247 [.PAR 1712 FLOUT 6122 HPT 2037
CTSF 322u EPARZ2 1755 FLOUTP 6236 HREAD 6466
Ciwna P evt ERASE 2228 FLPOW 7426 HREAD2 6472
Coud ICE I ERG 2252 FLPTEN 5773 HSGO 6506
C242 v 33 EkL 2252 FLPUT 6653 IBAR n212
€253 6113 FRROR 4526 FLSUR 6717 IF a776
ceapl Codé LRROR2 4526 FLTEMP 7545 IGNOR Q217

C3es vlée FRROR3 4526 FLTEN 5770 IN 6416
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INBARK 333v 12 @734 OPTXIT 3241 P337 pa54
INBUF 2664 new pA25 ouT 2477 P4AROAE 0225
INPEY 7 1l4p @ 4 2163 QUTA 6437 P7607 Q@24
INGT Jaat Mg7 6764 DUTCR 2510 P77 2071
INLIST vhoa M3 niee OUTDEV 2137 P7702 @062
INFINT 856 3o 7314 auTte 6182 RAISTP 744K
INPUTX o274 1" 4 7345 OUTPT 3365 RALAC 7237
INSIGH H7eb 4R 2376 ouTS 1240 RANDOM 7346
INTADL we 4@ ) P67 ouTXx 2547 RARAC 7251
INTASK 54 ¢ 77 0123 OVCHEK 5633 RARACY 6767
INTDU  ©veob HMAGSW Q2144 QWAIT 3225 RARQOP 7271
INTERK 3347 MEGAC 6876 PACRUF 3223 RARQP1 6766
INTERP 122¢ REGATE 4454 PACKC 4527 READC 4513
INTG 127¢ MEGOP 6662 PACKST 2153 RECOVR 2745
INTNEG »ew? NEGQOPYL 7QA36 PACLST 3@56 REMAIN R162
INTOUT 6Gudg HEGSGN 6167 PACLS2 12024 RESTR 6517
INTPTR €114 ~EWDIG 5514 PC B145 RET 6351
IMTRPT Z26&2 MMEXTIT 73235 PCHK n512 RETRN 1554
INTSUB tung HORC 7455 PCK1 37242 RETURN 55ee
10BUF  ddvi LOREND 71232 PC1H n620@ RFLAC 7343
I1CSw L3ah FORF 6771 PDLXR 2213 RND2 6227
10VvRL 57614 -O0R2 725% PD2 a532 ROT 3n6e
IRARAC 279, NOTDIG 5854 PD3 @550 ROTRAC 8762
IFETN  §23 LRLOOP 7416 PER 2022 RTL6B 452n
LASTLN T 1A ATEXIT 1a5@a PERIOD 5612 RUB1 3765
LASTUP 136 hNTST1 1562 PGOTO (@22 RUB2 3n77
LASTYV v 1ob TST2 1583 PINC 1122 RUB3J 3112
LIBRALF 27358 GWEINC 1117 PKZERQD 3122 R6 6347
LINEND #1443 LnEP 7461 PLPR 1223 SAVAC 2607
LISTON 1442 CRMEXT 1612 POPA 1413 SAVLK 26041
LISTY  wuvhy LFTARL, 1731 POPF 4595 SBAR 1321
LISTE w454 FPTABS 2726 POPJ 55@2 SCALED €244
LhERK w361 “PTC 3322 PQUES 3040 SCHAR 1312
LPRTST 2477 GETCOL 3244 PRCP 1123 SCONT 13@7
MEREAR £0¥2 CPTCL 3257 PRINTC 4512 SDLOOP 7142
MCR fehh CPTDOP 2734 PRNTLN 4514 SDMULT 7133
MGIG 6147 BETE 3252 PROC #6516 SDOWN 6227
MUIGIT &22¢ CPTI 3323 PROCES 2615 SDSHIF 7155
mF vorl ODPTION 6446 PRODY 7237 SET {rn24
MFLT P & TPTK 6457 PROD2 7272 SEX 1357
MINUSA iy d LPTLST 24wne PSWIT 56602 SEXC @752
MOUIFY 1273 SPTM 3271 PTCH 161 SFINAL 1267
MPER ‘G4 aPTN 3253 PTENPT 6232 SFOUND 1325
MULPLR 7@y TPTP 3234 PT1 P1354 SGNSWT 7272
MULTLy 5742 AFTR 6453 PT2 1132 SGNTST 575%
MULTe $73a OPTRET 6461 PUSHA 45023 SGAT 1331
MULT2] H756 CPTRI 2663 PUSHF 4504 SHFLOP 6746
ML T2F 6233 CFTRO 2662 PUSHJ 4501 SIGOUT 6iae
MLILIvF ©n2dd GPTRZ2 2661 Pa 1523 SIN 270K
My Gebe (PTS 3256 P13 paRs SKIPNP 30214
My e CPTT 3237 P17 22314 SKPNP 2732
M2 623t CPTTHL 2174 P177 no26 SNLIST 6115
M13 1140 CPTTDO 3213 P2 2235 SORTB 1333
M1a7 2377 TETTL 3221 P27 6768 SORTC 4511

M1d 717, (PTX 3243 pa77 Pa3e SORTCN @127
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SORT.S 4d1e T4 A156
SPaACLA 7v6d Te 2157
SPLAT 3124 LSERT 6402
SPMCR  ab2i LSERTP 3274
SGCUN 7584 LUTE 24817
SQLCUF 747¢c uTn 23286
Sknl 8T 1976 LTRA 2315
STANRT 177 uTX 2337
STARTY 134 VAL 2463
STRIn: 3323 KAITP 2733
SLRS 1524 kALL @Aa71
TAb 13n2 LEXIT 08783
TABCTR . =3 HRITE @541
TASA 121 WTESTG @674
TASKCL 1222 WTEST2 4660
TASka lene wT XK 4712
TCRLF  leov wTXS 711
TCRLF 125¢ b X Pe786
TREND  di76 XARS 2453
TLLUGP 313} XADC 2414
TCOUTF $174 XCT pan2n
TOTEXT 4175 XCTIN w136
TOUMP 3125 XUXSs 1153
TELS ™~ caby ¥LYS 1145
TEMPY - 1ng YeNDLN 2417
TEmPZ L 1ad YFINE 2265
TEMPS 124 YFIX 7311
TENPT  cedd YFL 785¢
TERNS 2Lk APLUAT 74832
TESTC ab2s Gt TN V312
TESTN  ad22 XINT 1186
TExTP  va17 X133 2065
THLAL 7344 XCUTL 2675
TGRF2 rd73 XPOPJ 15568
TRISLM nl4n XPRNTL 6159
THISOP w147 XPUSHA @5¢1
TINT 2025 XPUSHJ w323
TINTR 126 XKT LR
TLIST 1142 XRTLE ©13us
TLISTZ2 (4:4b XKT2 A212
TLISTY 11h2 XRTJI 4418
TCILICL s XSORTC €733
TGUUT 1241 XSPNNR 1524
TRPLAL H713 XTESTC QA713
TSTERM 4BAS XTESTN {533
TSTGRF 4524 XTSTER 2514
TSTLPK 4523 XXX 6117
TSTSGH AWAE XXXP 6237
TSwWP 3233 X 1161
TIXTR 1247 ZERAUD 7218

TTxTS 123¢
TXTRES 2443
TXTSAV 2435
TYFPL 1ed

TYPE2 1227



/EXTENDED FUNCTION

N D G N -

et o Yt el
BN W

L8

—
R

P el i
oI NT

20
21
P s
23
24
25
26
27
28
2y
32
31
3<
33
34
33
db
37
38
39
a4
41
a7z
a3
44
a5

{ Al
20 a0
3}\(:['
4480
o P
RAG A
7w

adin
v A

4450
1.04F
55al
vty
4457
4547
1410
-y
7545
157
AT B
an2¢t
4430
#5741
ey
1164
a51¢(
pre7
#13¢
p>1e
456%
F6LE
2738
BEQP

PACKAGE

/EXTEND
/E.A,TA
/
/FSINS
/FCQS3
/FATN?
/FEXP3
/FLOG?
/177777
/DEFINIT
FIXMRI
FIXMRI
FIXMRI
FIXMRI
FIXMRI
FIXMRI
FNR=372Q
FENT=244
FEXT=2

/1/1//7/
NEGATEs=
GETSGiWs
RETURNa
Snsz
FIXs
PUSHA=
POPAs
FLLAC=
FLTEMPs
FLTONE=
POLXR=
ERROR=
FLOAT=
FNTABFs
BOTTOM=
COMGOs
SORTJ=
MSs
CNTRs=
AXIN=
TSTERM=
PrROC=
ERRORS=
DBCONvVs=

FOR PALB=V8 8/16/72 PAGE 1

ED FUNCTION PACKAGE FOR FOCAL 5/69
FT, 6710769

SIN(X) X IN RADIANS
COS(X) X IN RADIANS

ARC TAN(X) RESULT IN RADIANS
EXP(X)

LN(X)

TIONS
FAD=1020
FSBa20an
FMY=3272
FOV=4220
FGTa5242
FPT=62v2
2

a7

FIXTAB

4450
1045
5502
ie
4452
4523
1413
44
7545
1573
13
4526
4430
571
27
1164
4510
67
132
1@
4565
616
2735
5600



/EXTENDED FUNCTIUN PACKAGE FOR PALBeVB 8/16/72 PAGE 2

46 p227 «#BOTTOM

a7 nupe7 5112 FCOS=1 /TOP OF TEXT

a6 neue  *FNTABF=+7

49 npsra 5335 FATN /POINTERS TO EXTEMDED FUNCTIONS
S¢ bubLl 5202 FEXP

51 gubpe 5454 FLOG

52 @uery 5117 FSIN

53 o4 8113 FCOS

54 /11771

55 /ENABLE A "LIBRARY DELETE" COMMAND

56 /WHICH WILL DELETE THE EXTENDED FUNCTIONS AAND

57 /FREE MORE FQR USER AREA,

58 1174 *COMGO+12

59 ¥1174 6556 LIBRARY

(% 6555 #6555

61 ¢6555 ¢3dwd LIBLST, "D

62 /17777

63 26556 ¢51¢ LIBRARY,SORTJ /"LIBRARY" = EXPANDARLE COMMAND
&4 k6557 €554 LIBLST=1

65 webop 2 LIRGO=LIBLST

66 wes61 4526 ERROR /ILLEGAL LIBRARY COMMAND

&7 /1/7/7/

68 vese2 1267 LIBD, TAD M5 /DELETE THE EXTENDED FUNCTIONS
69 A6563 3132 DCA CNTR

7 vhBkda 13758 TAD EXTAB

71 yo5A5 3Juie DCA AXIN

72 6566 (175 TAD PERROR

73 $0567 34ip DCA I AXIN /SET ERRORS PQOINTERS

74 pebh7u 2132 ISZ CNTR

75 ¢od71 B§3bé JMP =3

76 26572 1376 TAD DTOP

77 46573 3Junz? DCA BQTTOM /MOVE TOP POIMTER UP

78 ?6574 5261 JMP 6461 /JOPTRET (7D REACH END QOF COMMAND)
79 /////

Hi ve575 577 EXTAB, FNTABF+6
81 ¢ed76 5577 O0OTOP, DBCONV={
82 ¢6577 €562 LIBGO, LIBD

BS #2175 175

84 ¢v175 2735 PERROR, ERRORS



/JEXTENDEL FUNCTION

65

Bb 5113
B7

#8 #5113 4457
B9 “H114 4407
Qe vd115 1772
91 wdll16 raps
92

93

Q94 eb117 145
¥d w124 74506
ye “5121 S3av
97 éd1e2 771n
98 whHhied 477\
99 #9124 3Ny
1 05125 aq4ap?
lel 25126 4374
{ne v3127 e77%
1ed #5134 qwvar
1va 95131 4452
1nd 25132 445
{né wd133 aauv?
1n7 “5134 7uur
fne 5135 17724
1y 5136 3374
1w ¢H5137 6773
111 vdydm 2377
112 5141 vaap
113 ¥D142 1745
114 £5143  771¢
115 w9144 5353
1186 5145 4407
117 75146 ¢77%
118 7H147 pAge
119 L3154 17210
12y vo181  7véy
121 hbh1He 3210
122 “5153 4q4du7
123 ¢3154 K773
124 ©515%5 2772
125 €5156 pugo
126 5157 (ras
127 31600 7710
128 75161 5a&7
129 25162 44a7
13¢ #9163 FRa77
131 k5164 2772
132 vd168 €773
133 ¢H106  pappe
134 o167 K77¢
135 8170 554p

PACKAGE FOR PAL8=VS8

8/16/72 PAGE 3

/FOCAL EXTENDED FUNCTIONS

«5113

/ COSINE

FCOS, NEGATE
FENT
FAD T P12
FEXT

/1777

/ SINE

FSIN, GETSGN

SNA

RETURN

SPA CLA

JMS I NEG2

DCA SN

FENT

FOV TWOPI

FPT T Xx2

FEXT

FIX

NEGATE

FENT

FNR

FAD I X2

FMY TWOPI

FPT I x2

FSB PI

FEXT

GETSGN

SPA CLA

JMP PCHECK

FENT

FPT 1 X2

FEXT

TAD SN

CHA

DCA SN

FENT

FGT I X2

FSB I PI2

FEXT

GETSGN

SPA CLA

JMP PALGO

FENT

FGT PI

FSB I X2

FPT I Xx2

FEXT

JMP I

PCHECK,

PaLGO, otl

PALG

/COS(X)mSIN(PI/2=X)

/SIN(R) =0

/SIN(=X)s=aSIN(X)

/REDUCE MODULD 2 PI

/X<P1?

/YES

/NO, SIN(X=PI)==STN(X)

/X<P1/27

/YES

/NO, SIN(X)=aSIN(PI=X)

/PERFORM POWER SERIES EXPANSION



/EXTEMDED

136
147
138
139
{av
141
147
143
144
145
146
147
148
148
150
151
152
153
154
165
156
157
1586
159
166
161
102
163
1r4
1nb
166
167
{on
169
17¢
171
172
173
174
175
176
177
178
179
1av
181
182
184
184
185
186
1n7
L HR
189
19w

t5171
w9172
¢« 9173
kbhl174
'f'f5175
D175
v5177
vd2vid
rH2vl

25202
523
rh2r4g
v52vH
po2ub
wbanuyz
ro21n
ndae1ll
wH212
“h21d
w5214
¢52195
5216
vhel?
wh220
vH2zi
vh2z2
o223
vhaed
w2295
v8220
5227
wH2349
«2231
¥ 3232
vh2d3
©h234
¥5235
o236
VD237
nhean
adeal
5242
¢hz4a3
hhH24d
#dzah
vd246
#5247
v5250
D251
nd2582
n5253
i:Hgb4
nhedsh

5321
5413
5325
pupd
3116
3761
VK2
311
a7e1

1445
7716
4321
I E
adii7
3272
6325
pAe
4435?
45013
445%
aap?7
7AG0
1325
6328
3325
633p
1267
733
5264
al733
2325
1256
h733
5201
Jddn
1733
6733
5325
4733
3275
1734
P
1a1d
1244
3444
ALy
55@ap
4447
325
8734
a3es
[t
53¢

FUNCTION PACKAGE FOR

NEG2,
Pl2,
X2,
TWOPI,

PI,

FEXP,

FNEG
PIOT

X

AR Y
dite
3761
JRneg
3112
37614
EXPONENTIAL
GETSGN
SPA CLA
JMS FNEG
DCA SN
FENT

FMY LG2E
FPT X
FEXT

FIX
PUSHA
NEGATE
FENT
FNR
FAD X
FPT X
FMY X
FPT XSQR
FAD DF
FPT I TP
FGT CF
FDV I TP
FSH X
FAD AF
FFT I TP
FGT BF
FMY XSQOR
FAD I TP
FPT I TP
FGT X
FDV I TP
FMY TWO
FAD I ONEPTY
FEXT
POPA

TAD FLAC
DCA FLAC
ISZ SN
RETURN
FENT

FPT X
FGT I ONEPT
FDV X
FEXT
RETURN

PAL8=VS

R/16/72 PAGE 4

/TAKE ABSOLUTE VALUE

/SAVE INTEGER PART

/RETAIN FRACYIONAL PART

JEXP(=X)=31/EXP(X)



/EXTENDED FUNCTION PACKAGE FOR PALR=VS 8/16/72 PAGE 5

191 /EXP AND ARCTANGENT CONSTANTS
192 5256 g A4 AF, 2024
193 w9257 2372 2372
164 vH26R 14¢2 1492
195 v5261 7774 BF, 7774
196 ¢D202 2157 2157
197 ¢h2€63 8157 5157
198 vo2e04 gw12 CF, 212
199 (9265 B4ba 5454
2pre VOZ2EB 343 2343
v vO2€67 @vw? DF, anaz
2n2 #527¢ 92566 2566
2ud ndhe71 5541 5341
2vé ¢5272 wurl LG2E, a2y
2¢5 ?3273 2745 2745
2ne r5274 2433 2435
217 w275 vvp2 TwO, 4002
2vb #5276 2war 2000
2w9 ¢9277 gvar BETH, 20902
21¢ nd3en 2427 2427
211 vd3e]l 232l 2323
212 w3k 7775 HBET2, 7775
213 wd3rd  3a2v 3427
214 ¢53vd  7wbP 71252
215 edh3nd  prar BETZ, ArQa
216 2536 2437 2437
217 5327 164af 1646
218 ¢931e 7773 ALF2, 7773
219 ¥d311 33pe 3326
22¢ 9312 5Hasva 5454
221 ¢D5313 7777 ALF1, 7777
zez ¢95314 3304 3324
223 v5315 4434 4434
224 vH316 peaar  ALFZ, anan
225 ¢9317 2437 2437
220 #53zan 1643 1643
227 /1//7/

228 /ROUTINE TO NEGATE FLAC AND RETURN WITH AC=27777
229 5321 viregen  FHNEG, @
239 ¥9322 4450 NEGATE
231 #5323 7940 CMA
232 ¥o3zga 5721 JMP I FNEG
233 /VARTABLES
234 ©5325 ernr X, ¢
235 ¢5326 pven @
236 05327 vuvee )
237 v5337 gvwe  XSQOR, )
238 o331 paur @
236 pd332 prae )
240 /POINTERS
241 “o333 7545 Tv, FLTEMP

24z ©wb334 {57F% ONEPT, FLTONE



JEXTENUED FUNCTIUM

243
244
245
246
247
2468
249
259
251
252
254
254
255
256
257
2h8
259
260
261
262
263
264
265
266
267
208
26y
274
271
272
273
274
275
270
277
278
274
28y
ebd
282
283
284
285
286
287
288
2869

#5335
15336
v5337
45342
vwddal
#3342
5343
v5344
v5345
vh34o
o347
vH3be
nh 351
15352
wHIHA
D304
£5355
©5356
25357
¢ 5360
5361
5362
?H363
536 d
28365
85366
25367
vH37v
¢9371
©3372
w8373
5374
»8375
29378
whd7z7z
o4
r54vt
#hdave
5413
pS54u4
2545
v5avb
2547
ebh4ayn
95411
whalz

1245
771
4321
3-1c
4[1\{77
325
5325
2734
gaLy
11145
771¢
5357
aa.7
2734
4325
£3¢5
ad'aq
7040
453
447
Bags
3328
330
Ad2
1277
3332
1318
733
531¥
33 3¢
1313
Jdaw
1316
33z°%
a73d
ey
2413
Ree7
4450
a4¢7
1213
vl
e41P
55u0
445¢
5546

PACKAGE FOR

/
FATN,

G,

EXIT2,

ARC
GETS
SPA
JMS
DCA
FENT
FPT
FGT
FsSB
FEXT
GETS
SPA
JMP
FENT
FGT
FDV
FPT
FEXT
CMA
PUSH
FENT
FGT
FMY
FPT
FMY
FAD
Fmy
FAD
FPT
FGT
FMY
FAD
Fry
FAD
Fry
FDV
FEXT
182
JMP
NEGA
FENT
FAD
FEXT
182
RETU
NEGA

PAL8=VS

TANGENT
GN

CLA
FNEG

SN

X
X
I ONEPT

GN
CLA
GO

I ONEPT
X
X

A

X

X

XSQR
BET2
BET
XSQR
BETZ
I TP
ALF2
XSQR
ALF1
XSQR
ALFZ
X

I TP

I POLXR
EXIT2
TE

PIOT
SN

RN
TE

RETURN

8/16/72 PAGE 6

/TAKE ABSOLUTE VALUE

/SIGN FLAG

/CHECK SIGN FLAG

/SUBTRACT FROM PI/2

/ARC TAN(=X)e=ARC TAN(X)



/JEXTENDED FUMNCTIOM PACKAGE FOR PAL8=V3 8/16/72 PAGE 7

29 /ARCTANGENT AND LOG CONSTANTS AND POINTERS
291 #5413 g2y PIOT, 2021 /PY/2
292 25414 3117 3110
293 ©d415 3761 3761
294 w416 7771 L8, 7771
295 25417 4544 4544
296 n5422 1735 1735
297 wbae2y1 7774 L7, 7774
268 ©5422 2238 2236
299 v5423 4374 4304
KL% vod2a 7775 L6, 7775
dui 15425 4746 4746
3ng @426 @771 2771
3nd nd427 7776 L5, 7776
3na vd43y 25385 2535
Ind w5431 33pl d3ng
Y] 15432 7776 L4, 7776
3nz #5433 4113 4113
3ng vd434 7214 7211
g w5435 7777 L3, 7777
31 54386 25817 2517
31 L5437 e3a7 a3a7
312 vdaay 7777 L2, 7777
313 5441 PR a%9n
314 ¢3442 Aluv 4189
319 5443 pvelt L1, nAAG
316 wHd444 3777 3777
317 vhaad 7749 7742
31 Lt H440  piak LOGE2, A02a
319 o447 2813 2613
Jev ¢DAab2  adle 4414
321 vdd451 7545 TPY, FLTEMP

322 w34b2 1573 On~EP2, FLTONE
323 ©5453 532f X1, X



JEXTENDED FUNCTION PACKAGE FOR PALB=VB 8/16/72 PAGE 8

324 / LOGARITHM
325 w5454 1245 FLOG, GETSGN

don nhabs 7bh5¢ SPA SNA

327 5456 4526 ERROR /ZERO OR NEGATIVE ARGUMENT
328 #5457 44@7 FENT

329 nod4bn 6651 FPT I TPI?
KRY% rHeb1 2652 FSB I ONEP2
331 BH462 gupe FEXT

332 ¢54€63 1945 GETSGN

333 w5464 745¢ SNA

334 whd465 KA JMP ZERGO /L0G (1) =0
335 $p84€6 776w SMA CLA

33b #5467 5276 JMP STARTL
337 vwh4708 edn7 FENT /LOG(X)3=LOGLL/X)
338 w5471 5652 FGT I ONEP2
33y LHa72 4651 FDV I TP1
Y17 wb473 6651 FPT I TP
341 5474 gapn FEXT

342 v547%5 7v4r CMA

343 wH476 3JImir STARTL, DCA SN

344 Bwoa77 7c¢4pe CMA

345 vbSP2 1651 TAD I TP{
346 B5%u1 443r FLOAT

3a7 wase2 adu? FENT

348 po5r3 3246 FMY LOGE?2
349 »85¢4 B FPT I Xi
35 v55¢v5  puwle FEXT

351 7vH5¢6 74kl IAC

3n2 roba7 3651 DCA I TP
353 75514 aauy FENT

354 w5511 5651 FGT I TP
355 #9512 2652 FSB I ONEP2
356 ¥H513 6651 FPT 1 TP
387 25514 321€ FMY L8

358 $o31y 1221 FAD L7

358 #5516 3651 FMY T TP1A
Jeu 25517 1224 FAD L6

36l vwH52 3651 FMY I TP1
362 vhdal 1227 FAD L5

363 V5522 3A51 FMY I TPi
364 5523 1232 FAD L4

365 w5524 365HY FMY I TP{
366 v8325 1238 FAD L3

307 V5526 3651 FMY I TP
368 65527 1240 FAD L2

368 #3532 3651 FMY I TP{
374 5531 1243 FAD L1

371 £5532 3651 FMY I TP1
372 n8533 1653 FAD I X1
373 ©5534 grae FEXT

374 25535 52uv7 JMP EXIT?

379 ¢9536 443p ZERGO, FLOAT
3706 ¢9837 hHope RETURN



/EXTENDED FUNCTION PACKAGE FOR

377
378
379
380
Jsl
B2
383
RE.X]
385
386
367
388
JRY
o
391
392
393
394
395
396
397
396
309
apv
4n1]
ang
4v
44
4n 5
4antd
an7
4v &

n854n
w8541
65542
28543
9544
w5545
5546
v5547
¢555¢
L8551
75552
©H553
ndH54
25555
©Hnb8
*»5587
vwhsen

v5561
o562
¥a563
nb5e4
#5565
vH5H66
ro567
woo7¢
V5571
vh872
w5573
v55874

4447
5651
az213
6653
3651
£651
3361
1364
36
1367
KLEN
1378
365
1213
3653
yont

52u7

7764
2366
573%
7771
5466
6317
77758
2431
S575&
gape
5§38

vagu

PAL8=V3

8/16/72

/CONTINUATION OF SINE ROUTINE

PALG,

cg,

C7,

€Y,

C3,

FENT
FGT
FDV
FPT
FMY
FPT
FHY
FAD
FMY
FAD
FMY
FAD
FMY
FAD
FMY
FEXT

I x1
PIOTY
I x1
I x1
I TP1
c9

c7

i TP}
CS

I TPY
c3

I TP1
PIOY
I x1

JMP EXIT2
/SINE CONSTANTS

7764
2366
3735
7771
5466
6317
7775
2431
5753
nrgpn
2325
n42n

PAGE

9



JEXTENDED FUNCTION PACKAGE FOR PALB=VB B8/16/72 PAGE 12

AF 5256 OMNEPT 5334
ALFZ 5316 CNEP2 5452
ALF1 5313 PALG 554
ALLF?2 531u PALGO 5167
AXIN gaie PCHECK 5153
B6ETZ 5345 PDLXR @uild
BET! 5277 PERROR @175
sET2 5342 PI 5177
BF 5261 PIOT 5413
BOTTOM (@27 P12 5172
CF D264 PCPA 1413
CNTR L1132 PROC n61A4
LOMGO 1154 PUSHA 4503
C3 557 % RETURN 5582
cH 5567 SN nALn
c7 bo64 SORTJ 4317
Co 5561 STARTL 54745
OBCUNV 56ap TP 5333
LF S¢e7 TP 5451
TGP 6576 TSTERM 4565
tRROR 4520 TWwO 5275
ERRORS 2735 TwCOPI 5174
X172 5407 X 5325
EXTAR 6578 XSGR 5339
FATHN 5336 X1 5453
FCOS 5113 X2 5173
FEXF S2u2 ZERGY 55358
Flx ad452

FLAC vds
rLOGAT  443¢
FLGG 5454
FLTEMP 7545
FLTUNE 1573
FNEG 5321
FNTABF ©57)
FSIN 5117
LETSGN 1udh

0 5387
LG2E 5272
LIsD bohe

LIsGD w8577
LIBLST 6555
LIBRAR 65586

LOGER 5446
L1 5443
e 544
L3 5435
L4 2432
.5 S54g7
L€ 5424
L7 5421
L8 5416
M3 o7

NEGATE d44bdu
NEL? 5171



ERRORS UETECTFD:
ang

LINKS GENERATED?
410

*



AF 169 1924

ALFZ 224 276

ALF 1 el 274

ALF2 2ikg 272

AXIN 414 71 73
BETZ 21 271

BET 2r9% 268

BsET2 2128 287

of 171 155%
BOTTOM 36 & 4k 77
CF 168 1688

LNTR 4V E 69 74
COMGO 37# 58

c3 3g@ 4anhy

ce 387 4u28

L7 38d 3994

LG g4 JGHR
VECONYV 45& 81

vF 164 2u1H

DTGP 76 By
EKROR 338 b6 327
ERRUOKD 44t g4

£EX]T2 261 2668 374 394
EXTAH 7@ Bpd

FATN 44 2444

FCus 47 53 B34
FEXP X% 147#

FIx 26k 14 185
FLAC 29y 181 182
FLOAT 34r 346 375
FLOL 51 3254
FLTEMP J¢g 24} 321
FLTONE dl1e 242 322
FNEG 137 149 2298 232 246
FNTAQF 35k 48 84
FSIN £2 S4u
LETSOGN ¢ 3t 9a 113 126 147 244 253 325 332
GO 2565 26b2u

LG2t 162 2vdu

L1sD tER 62

LIALD €5 Bou
LIBLST 61k 6d 65
LIBRAR 50 63#
LUGE?R 3{H&E J4aR

-1 3156 3J7¢

L2 312y 368

L3 Jpgs  36F

L4 Jpbe 64

L5 dpdy 362

L6 s bR

.7 2G7¢& 358

L& 2648 357

ms 39% 68
NEGATE 22k 58 195 187 232 282 288

NEGRZ g8 137&



ONEPT
ONEP2
PALG
PALGO
PCHECH
POLXR
PERKOR
PI
PIOT
PI2
POPA
PRUC
PUSHA
RETURHN
SN
SCRTJ
STARTL
TP
TP}

TSTERM
ThO
TWoPI
X

XSaR
X1
) 4
ZERGOD

178
deew
135
128
110
32
7¢
111
138
en
28%
43
27 &
244
2o«
388
336
165
dels
363
42¢
177
1e1
136
240
163
IR 3%
1ue
334

187
H3e
37R%
1344
122#
ZzB¥
HAR
130
284
124
1680

156
96
899
63

343#

167

329

365

2u74
1v9
163
25
172
349
128
3758

2424
338

1434
291#
138#

_62
184
119

172
339
367

1424
162
258
2374
372
114

251
355

382

190
121

173
349
369

161
259
266
379
117

257

391

287
150

174
345
3714

162
264
269
381
123

289
183

176
352
383

168
265
273
382
131

376
247

2414
354
386

175
277
275
392
132

286

271
356
388

186
323

1394

343

278
359
392

188

361

2344






/2=-USER PATCH FOR FNCAL, 5/69 PALB=VS 8/18/72 PAGE

— B e R el R B b e
OB NCCPRDOGN = TIOONDIO LGN -

N Ao
- <

22

NN
| Y]

25
26
27
eb
29
RYE
31
32
33
44
35
db
37
38
39
a4
41
a2
43

CEl176

360y
v3hey
“3BE2
BIEKJ
C36r4
3605
3dnk6
73607
#3019
vdbhld
vieye
vd613
V3614
r361s
23616
3617
wdhga
nd6ezy
Hooge2
vadn23
wdbza
V3625
3626
wdobe7
363w
v3AJ 1
VIDJd2
v3AIJ

3634
»w363I5
Y3638
v3dBy7

PL7e
Ibpr
el
7340
1234
317¢
1635
6211
3635
6211
2235
2238
5203
1237
3416
1416
7450
52¢5
2235
1416
6211
3635
€201
b21l4
1416
745
ERT7t

3235
141¢
363%
Sze*

4
2

4

¥

-

[P
N T

} DY

-

’

-

o]

(&3]

/2=USER PATCH FOR FOCAL, 5/69

/EDWARD TAFT 6/712/69
/
/L0OAD FOCAL, 5/69 INTO FIELD @, THEN THTS PATCH,

/1T COPIES FOCAL INTO FIELD 1| AND PERFORMS
/THE NECESSARY MODIFICATIONS FOR 2=USER FOCAL,
/
*176
STRT
*»3602Q
STRT, CLA CLL /POINT TO "BEGIN"
TAD BEGNP
DCA 176
Fo, TAD I FFP /TRANSFER C(LNCS. @e7577) FROM
CDF 1 /FIELD @ TO FIELD 1
DCA I FFP
CDF aa
I1SZ FFp
ISZ FCNTFR
JMP FD .
FAD PTCHP /SET UP TO PATCH FOR 2«lISER
DCA 1§
PTCHL, TAD I 16 /PATCH FIELD 1{
SNA /GET ADDRESS
JMP PTCH® /@ ADDR = END OF FIELD { PATCH
DCA FFP
TAD I 15 /GET PATCH
CDF 19
DCA I FFP
CDF 22
JMP PTCHI
PTCHp, TAD I 16 /PATCH FIELD 0
SNA
JMP I 178 /START 2=USER FNCAL
NCA FFP
TAD I 16
DCA I FFP
JMP PTCH®
//7/77/
BEGKP, 3432 /BEGIN
FFP, )
FCNTR, =7600
PTCHP, .



/2=USER PATCH

a4
ad
a6
a7
4B
49
hi
51
52
53
54
55
56¢
57
58
59
66
61
62
()
64
55
66
67
Y-
89
/u
71
72
74
74
79
76
77
78
79
8v
8]
Be
B3
.X:)
&b
sb
w7
®8
RG
yb
91
ve
v3
vd
Che}
vb
47
o€

N3H4R
vaoal
(3042
¢3d043
v3tda4
<3645
“3hd4b
wdbnayg
Y oY
?3051
23652
vABH3
V3654
raeds
£3656
#r36H7
paceEN
rdnb
raB6G?2
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