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/uewe FOCAL 5/69 wwaw
/ELA,TAFT = REVISION OF FOCALW 8/68 JEAT/ 25«JULe?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 PAL1@ Valdl

«R PAL1O

*FOCAL.BINOFDCAL.569pFLOAT.569
*EXTEND.BINOEXTEND.SGQ

w2USER,BINV2USER,569

val

«R PIP
tFOCAL.BIN/BOFDCCAL.BIN.EXTEND.BIN.ZUSER.BIN
*PTPI/IOFQCAL.BIN

NNNNNNN N

/WHEN READ=IN ON A PDP=B, 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
K), / SECTION CONTAINS THE 2«USER OVERLAY (REQUIRES 2 TERMINALS AND 8
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/PROCESSOR INSTRUCTIONS

FIXMRI
FIXxMRI
FIXMRI]
FIXMRT
FIXMRI
FIXMRI]

AND=Q200@
TAD= 140
ISZ=2402
DCA=2320R
JMS=4220
JMP=5222

/FLOATING POINT

FIXMRI
FIXMRI
FIXMRI
FIXMR]
FIXMR]
FIXMRI]
FIXMR]

FPWwepan2
FAD=1#ua
FSB=220n
FMY=3a02
FDV=42p2
FGT=5¢0a
FPTa6aQn2

FNRE70QD
FEXT=0

FENT=JMS
KNCPEB7 e
CLAs72¢0
CLL=71g0
CvMAE7pap
kAaLs70¢v 4
CML=7U©20
RAR=7¢ 10
KTR=7¢12
kTL=s7¢ere
1aC=7¢r1
SMAR7 S
SZh=7440
SFA=7810@
SNAZ7 450
SKLs742p
S7L7430
SkP=741@
Ll1a=704a1]
IONBEER ]
IOF=ene2
KSF=6p3]
KkBebidb
TSF=614}
TCF=6ud2
TPC=rpag
TLS=6prd4h
KSF=6p1l
RrB=fp12
RFC=6114

FIXTAB

INSTRUCTIONS

8716/72
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/ % FOCAL « = BY RICK MERRILL = FOR THE FAMILY OF 8.,
/Bt VISED BY EDWARD TAFT 5/69

/M ISCELLANEQUS ITEMS

"4

MINUSA,
FNEGSHK,
P13,
Civa,

JMP T ,+i /INTERRUPT PROCESSNOR ENTRY
INTRPT _

=301 /CONSTANT

a /USED FOR CALCULATING SIGNS

13 /CONSTANT

1982 /CONSTANT

FPNT /ADDRESS OF FLOATING POINT INTERPRETER,

/AUTO=INDEX REGISTERS

AxIN,
XRT,
XKkT2,
PCLXR,
FLTXR,
Ceén,

TEXTPE,
AYOQUT,
XCT,
GTEHM,

/MNUMBERS

PER,
77,
FP76av,
Mou,
F177,
BOTTOM,
FLOAT=

P17,
rez7,
Cedaw,
M2,

Feo
Cesa,
HINBUF,

/STORAGE INDEX

/EXTRA XR

/EXTRA XR :
/PUSHDOWN |IST INDEX REGISTER,
/XR15 FOR FLOATING POINT
/CONSTANT

/USED RY PUSHDOWN LIST CONTROLS

/TEXT POINTERS

FRSTX
@7
@

256
=77
7600
-20
177

/0UTPUT INDEX
/UNPACK SWITCH
/UNPACK STORAGE

/PERIOD
/RIGHT MASK
/GROUP MASK
/CONSTANT
/STEP MASK

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

XFLOAT
17

277
24y

-2

2

260

]

/BCD MASK

/"?ll

/SPACE

/CONSTANT

/CONSTANT

/ASCII FOR ZERD

/HIGH SPEED INPUT BUFFER
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Puie
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revg
wadq
poey
e
o
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445¢
6676
kil
4452
7311
g

2054
©337
w214
©w2un?
w212
P60
?215
AR

ve62
770
754y
7522
7563
PUb6A
7775
7773
7767
RY77

617@
S6er
2527
342@
3432
3432
S55ee
2056

5/69 wwww PALB=VB 8/16/72 PAGE 4
FLOP=, /FLOATING OPERAND STORAGE
FLOPB, @

FLOPL, @
FLOP2, ¢
FLOP3, @
FLaC=, /FLOATING POINT ACCUMULATOR
FLAC2, @
FLaCci, 2
FLAC2, w
FLAC3, @
NEGATE= JMS I ., /NEGATE FLAC ROUTINE
NEGAC
ToTDIG, 1@ /TOTAL DIGITS IN OUTPUT FIELD
FIxs JMS I , /FIX FLAC ROUTINE
XFIX
TABCTR, @ /CARRIAGE INDEX
/CONSTANTS
LISTE®, /INPUT LIST FOR "SFOUND",
P337, 337 /LEFT ARR
214 /F.F,
207 /BELL
CLF, 212 /L.F,
LIST3=, /EXCRETION LIST
CCk, 215 /LIST BRANCHER,
2 /SEARCH CHARACTER (VARIABLE)
Mlags,
F77a0, 7700 /LEFT MASK
medy, »240 /SPACE TEST
¥PER, =256 /PERIOD TEST
MFLT=, /3=WORD FLOATING POINT
M3, -3
M5B, 5 /PAREN TEST
M1t, =11 /PAREN TEST
P77, 77 /RIGHT MASK
FOUTPUT,BDCONY /FLOATING OUTPUT
FINPUT, DBCONV /FLOATING INPUT
COMBUF, COMEIN /COMMAND BUFFER START
CFRS, FRST /ADDRESS OF DUMMY LINE,
END, BUFBEG /FIRST LOCATION USED,
ENDT, BUFBEG /START OF STORAGE AREA ww
RETURNS JMP I , /FUNCTION RETURN
EFUN3I, EFUN3
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1413
55p2
1556
a5l
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4514
»532
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2315
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3n23
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1333
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7733
4512
2477
4513
2463
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6151
4515
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4516
2265
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2417
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/MNEW INSTRUCTIONS:

PUSHJBJMS T ,
XPUSHJ

/RECURSIVE SUBROUTINE CALL

FGCPA=TAD 1 PDLXR/RESTORE AC

POPJaJgMpP T
XPOPJ
PLSHA=JMS T ,
XPUSHA
PUSHF=JMS 1 .
PD2
POPF=aJMS I
PD3
GETC=JMS I,
UTRA
PACKCEJMS T ,
PACBUF
SORTJ=JMS T
SORTE
SCRTC=JMS T ,
XSORTC
PRINYC=JMS -
ouT
READC=JMS T ,
CHIN
PRNTLN'JHS I.

XPRNTLN

GETLMsJMS T ,
XGETLN
FINOLNEJMS T ,
XFIND
ENDLN=JMS I.
XENDLN
KTLE=2JMS T ,
XRTLS
SPNOR=EJMS T ,
XSPNOR
TESTNaJMS T ,
XTESTN
TSTLPR=JMS T ,
LPRTST
TSTGRPEJMS T ,
GRPTST
TESTCsJMS T ,
XTESTC
ERROR=JMS T ,
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 0OR CHAR

/READ ASR=33 INTO CHAR AND PRINT It
/PRINT C(LINENO)

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

/INSERT LINE POINTERS

/ROTATE LEFT SIX

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

/SKIP IF 5<SORTCN<=z {1 (I.E., AN LePAR)
/SKIP IF G(AC) = G(LINEND)

/TERM; NUMBERJ FUNCTION? LETTER

/GENERAL ERROR ROUTINE
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ar127 Q@ SORTCN, 2 /NUMBER IN TABLE FROM SORTC
we13¢ 2Peo LASTOP, © /LAST OPERATION FOR EVAL
¢131 EFQOP=, /FUNCTION CODE,
we1dl 2éue  ATSwW, @ /ASKeTYPE SWITCH '
w132 776¢ CNTR, =20 /DELETE AND ERROR COUNTER(USED BY F,.P, ALSO)
0g133 waed DECP, 4 /NUMBER QF DECIMAL POINTS
2134 STARTVSE, /2END FOR 8K

wE134 3432 BUFR, BUFBEG /NEXT LOCATION IN BUFFER = LAST LOCATION OF TEXT,

Pe135 @guue  ADU, ? /CHAR BUF INPUT
uk136 epzey XCTIN, @ /PACK SWITCH

ar137 2675 CUTDEV, XOUTL /0UTPUT SIIBROUTINE
wiydp 2665 IMDEV, XI33 /INPUT SUBROUTINE

PR141 puwal ~NAGSW, @@l /NOT ALL AND/OR GROUP SWITCH (4072=20NEp1aALLJA3GROU
wE142 2215 CHAR, 215 /THE MOST IMPORTANT REGISTER

46143  dvve LINEND, npe@ /LINE NUMBER READ BY GETLN

We144 oS  GINC, 5 /WORDS TO STDRE | VARIABLE

vE145 1575 PC, FLTZER /PROGRAM COUNTER _

We146 ez THISLN, © /LINE POINTER FROM 'FINDLN!

@147  @eay  THKISOP, © /CURRENT 'EVAL' OPERATION _

Ar158  Weee  LASTLN, @ /BACK POINTER FROM I'FINDLN!

6151 2Q¥1  UEHLSK, 1) /DEBUG SWITCH i NON=ZERDO FOR LITERAL,
en152 @y LrPSK, | /33 FOR TRACE ON,

br153 vuep  PACKST, © /RUBOUT PROTECTION

Pb154 wage PYY, 2 /VARIABLE POINTER

20155 3432 LASTY, BUFBEG /ADDRESS OF LAST VARIABLE

0p156 @gear Ty, 2 /TEMPORARY REGISTER « MAIN

we1S87  rwuive T2, ] /TEMP REGISTER e FOR NEW INST., ROUTINES,
we16¢ 2234 F|ARGP, FLARG /DATA AODRESS

@161 2463 PTCH, CHIN /GENERAL FHARACTER INPUT ROUTINE.

/USED BY NEW FLOATING PT, PACKAGE
or162 @A  TEMPL, @
6R163 wuvae TEMP2, @
pe164 gone  TEMPI, @
4565 TSTERM= JMS I , /TEST FOR ,3ICR
or16d 2514 XTSTERM /RETURNS? OTHER, 3 OR CR, COMMA
Ceéne DIGITS=6 /SIGNIFICANT DIGITS
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/FOCAL'S COMMAND/INPUT DRIVER

©i76

START,

IRAR,

IGNQPI

/7777
Paege,
COMROT,
CFRSX,
///1/

BEGIN / (RECOVR#1 AFTER INITIALIZATION)
SKP CLA /PROGRAM START FROM SELF
JMP I =2 /CONSOLE START: Swa200,
TAD CFRSX /(PC) =>
DCA PC JFOR COMMAND MODE
DCA DEBGSW /ENABLE TRACE FOR INPUT OF (7),
TAD COMBOT /PROTECT COMMAND BUFFER,
DCA PDLXR /NO PATCH TEST,
ISZ DMPSH /INIT UNPACK AND TRACE SWITCH,
DCA LIST344 /CLEAR SEARCH CHARACTER FOR INPUT.
TAD P337 /ANNOUNCE 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
LIST6ey
INLIST=LISTS
PACKC /SAVE STRING CHARACTER,
JMP IGNOR
4000 /LINE NUMBER TEST
COMOUT#12 /END OF COMMAND BUFFER,LESS PROTECTION
FLTZER /POINTER FOR PCsCOMMAND OR INPUT

COUN
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/COMMAND/INPUT PROCESSOR

8/716/72 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 {=9?
/ILLEGAL GROUP ZEROD USAGE

/NO

/YES,STOP INPUT MOMENTARILY.
/DISABLE TRACE FODR 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 LINEND TERMINATOR,
/SAVE TEXT AND RESTORE DATA FIELD
/TEST FOR END OF INPUT STRING

/REMOVE OLD LINE, IF ANY,

/INSERT NEW LINE

/PROCESS IMMEDIATE COMMAND,

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

/YES

/SAVE NEW LINE NO,
/START NEW LINE

/PROCESS OTHER COMMANDS

4547 IRETN, PACKC

as5n7 PACKC

1074 TAD COMBUF

3n17 GONE, DCA AXOQUT

3z2e DCA XCT

4506 GETC

1027 TAD BOTTOM

3d13 DCA PDLXR

4521 SPNQOR

4522 TESTN

4526 ERRORY4

5274 JMP INPUTX

tuag I0F

2151 I1SZ DEBGSW

4515 GETLN

1141 TAD NAGSW

1225 TAD P4uQo

764¢ SZA CLaA

4526 ERRORJ

1134 TAD BUFR

Jnin DCA AXIN

130 DCA XCTIN

1143 TAD LINENO

341¢ DCA I AXIN

4b21 SPNOR

741@ SKp

45016 GETC

4597 PACKC

1142 TAD CHAR

165 TAD MCR

7eap SZA CLA

5262 JMP (=5

a5¢ PUSHJ

2111 DELETE

4917 ENDLN

2177 JMP START
/1//77/

4521 INPUTX, PUSHJ

IR N PROC

1545 TAD I PC

745 SNA

5177 JMP START

3145 DCA PC

1145 TAD PC

7201 IAC

5233 JMP GQONE
/TEXT LINE BUFFER FORMATw
/#1 ' POINTER OR ZERO IN LAST
/82 ¢ LINEND
/3 = EN+1 3 TFEXT
/&N ¢ C,R,
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7106
7006
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57ub

eeop
4521
1225
3141
4511
€114
537¢p
4766
4522
a5¢6
4356
7126
1127
7v04
4356
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7450
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3143
1164
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4a52p
7204
1143
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#367
5351
2141
1143
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9712
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XRTLE, @ /ROTATE AC LEFT 6

CLL RTL
RTL
RTL '
JMP T XRTL6

/

/PROCESS A LINE NUMBER = "GETLN"

XGETLN, ¢
SPNOR
TAD P4200Q /INITIALIZE TO SINGLE LINE
DCA NAGSW
SORTC /TEST FOR A SIGN

SNLIST=1
JMP EVLN /EVALUATE IN FLOATING POINY
JMS 1 INPINT /FIXED POINT: GET GROUP
TESTN
GETC /GO PAST , IF THERFE
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 GROUP
DCA LINENQ /SAVE STEP NUMBER
TAD DECNUM /GRAOUP
SNA
JMP GTESTA /GROUP Bt MUST BE "ALL"
RTL6 /CONSTRUCT LINE NUMRER
RAL
TAD LINEND
DCA LINEND
TAD DECNUM /TEST FOR LEGAL GROUP
AND C7760
JMP 43

GTESTA, ISZ NAGSW /SET TO mALL"
TAD LINEND /MAKE SURE LINF # IS ZERN
SNA CLA
TESTN /0K, TEST FOR EXTRA DIGITS
JMP LNERR /DOUBLE ., ILLEGAL G, #, OR G.»15

JMP I XGETLN /0K
JMP LNERR /TO0 MANY DIGITS
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3143
4522
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5331
4506
1127
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GEG, ] /GET A STEP DIGIT
DCA LINENO
TESTN

LNERR, ERROR /DAUBLE PERIODS
JMP GEXIT={ /NQ DIGIT
GETC /DIGIT, PASS IT
TAD SORTCN /EXIT WITH VALUE
JMP I GEG

1177/

INPINT, DECINT
C776e, 7760
1111/
/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 1 F1@P
FMY I F10P
FSB I FP1aP /KILL ANY ROUNDOFF ERROR
FEXT
NEGATE
POPA /RESTORE GROUP
DCA DECNUM
FIX
JMP T L +}
GEXIT
1177/
Fiep, FLTEN
FP1aP, FLPTEN

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

/NAGSK
/GROUP=@20Q
/LINE=4QPD
/ALL=dDRY
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/RECURSIVE OPERATE, EXECUTE, OR CALL

“Bai6 4515 Do, GETLN /EXECUTE ONE LINE, A GROUP,OR ALL

nwaal17 1145 TAD PC /SAVE ADDRESS
weage 45p3 PUSHA v /0F CURRENT LINE
npd2y 4504 PUSHF /SAVE REST OF THIS LINE
weaze vl TEXTP /ADDRESS OF TEXT PODINTERS
WRa23 4504 DGRP, PUSHF /SAVE NAGSW) CHAR? AND LINEND,
wraz2a  ¢l4y NAGSW
Bpezs 1141 TAD NAGSW /CHECK DATA FROM GETLN,
neaz26 771¢ SPA CLA /SKIP IF GROUP OR ALL
WEag7 5254 JMP DOONE /LQ ONE LINE
npal3p 4516 FINDLN /INIT FOR GROUP AND SET THISLN
wedadl 5273 JMP TGRP2
©@4d2 4521 DGRPY1, PUSHJ /EXECUTE OBJECT LINE AND SET PC.
PrEady 613 PROCESS=2
wAds4 asehs POPF /RESTORE THE DATA
bnadd 141 , NAGSW
we4a3dé 1545 TAD I PC /CHECK FOR END OF TEXT (X=MEM)
WR4a37 745¢ SNA
w44y 5262 JMP DCONT /ALL DONE
heady 72¢ IAC
woad2 3154 DCA PTY /SAVE POINTER TO LINEND
neaay 1141 TAD NAGSW /CHECK FOR GROUP
weadd  774c SMA SZA CLA
vwRa4as5 5254 JMP . +4 /D0 ALL
wra46 1554 TAD I PTH /TEST GROUP (X«MEM)
wEdd7? 4524 TSTGRP
2458 5262 JMP DCONTY /NOT IN GROUP
weasy 1554 TAD I PTI /READ NEXT LINE NO., (X=wMEM)
AE452 3143 DCA LINEND
wead3y 5223 JMP DGRP /CONTINUE THE SUBROUTINE
/1117
#Pad4a 4516 [DOONE, FINDLN /FIND THE LINE
VPa55 4526 ERROR2 /NO SIUCH LINE NUMBER
V456 45¢1 PUSHJ /EXECUTE IT
6rad7 pols PROCESS
wRaBZ dbhuhs POPF /RESTORE CHAR
wead1 1414 NAGSW
nwead2 a52S DCONT, POPF /RESTORE TEXT POINTERS
6naey ove17 TEXTP
enaba 1413 POPA /RESTORE ADDRESS OF CURRENT LINE,
Ara6d 3145 DCA PC
wR46Ee abGs TSTERM /GO TO TERMINATOR
BRAB7 5266 JMP =1
aRa7@ 5672 JMP I .2 /END OF DO, CONTINUE PROCESSING
weazy 5216 JMP DO /COMMA, DO ANOTHER

nea72 616 PROC
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nea73
npaz4
weazs
wR4aze
vwoaz7
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1146
3e11
1411
4524
4526
0232

TGRP2,

TAD THISLN
DCA XRT
TAD I XRT
TSTGRP
ERROR2

JMP DGRP1

PAL8B»VB 8/16/72 PAGE 12

/TEST FOR GOOD GROUP NUMRER,

/NO SUCH GROUP NUMBER
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Uy
1613
Ll
1013
316
1913
7141
1158
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Lang
7241
1323
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5723

Erde
7249
1732
dell
2332
1266
a3l
1411
3416
1411
3416
1411
3416
5742
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/PUSHLOWN LIST CONTROLS

/

XFUSRkA, @
LCA
CMA
JMS
TAD
DCA
JMP

vy

PCHK, 2
TAD
DCA
TAD
DCA
TAD
gLl
TAD
SZL

PD2

PCHK

PD2

I XRT3

I XPUSHA

PDLXR
PDLXR
PDLXR
XRT3
PDLXR
CIa
LASTY
CLA

ERROR

JMP
//1/17/
XPUSHJ, n
CLA
TAD
JMS
TAD
CCa
JMP
/777
“Pre, é
CLA
TAD
DCA
ISZ
TAD
JMS
TAD
DCA
TAD
nea
TAD
LCa
JMP

I PCHK

IAC
XPUSHJ
XPLJSHA

I XPUSHJ
XPUSHJ

I XPUSHJ

CMA

I PD2
XRT
PD2

M3
PCHK
XRT
XRT3
XRT
XRTJ
XRTY
XRT3
PD2

= ey

/PUSHDOWN THE AC = "PUSHA"
/SAVE AC

/BACK UP POINTER

/CHECK CORE USAGE

/SAVE

/INC IN AC

/DUPLICATE POINTER

/STORAGE FILLED BY PUSHDOWN LIST

/RECURSIVE SUBROUTINE CALL = "PUSHJ"
/SAVE RETURN

/ (PUSHA)
/TO NEW ROUTINE

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

/BACKUP THREE

/SAVE 3 WAORDS



/ewwew FOLAL BH/EQ wwww

a55p
vNs51
weEs5s2
nwesha
uwrs5ha
aEs555
wr5 56
WwEsh?7
B8 b Y
wehol
wes62
w563

wEbH4
wEH65
weheo
vedo7
wEd7 ¢

wes7y
wEDH72
vish743
wph74
0875
wes7é
vwes?7
2e6ni
vesvnl
weez
weeud
veevd
AeiS
wréuh

AE6RT7

Ay
7247
175
3o
dutiy
1413
3411
1413
3411
1413
3411
575¢

”212
pe2d
©we2sd
w217
r23p

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

7472

FC3, s

PALB=Y8 B8/16/72 PAGE 14

/RESTORE A FLOATING PT # = "PQPF"

CLA CMaA

TAD I

PD3

ISZ PD3

DCA XR
TAD
DCA
TAD
OCA
TAD
LCA
JMP

=

/

/INPUT CONTROL

INLIST, IBAR
IGNOR+
IGNOR+
IGNOR
IRETN

/

/LIST OF FUNCT

FNTABF, XABS
FSGN
XINT
XDYS
FRAN
XDXS
XADC
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
FSOT
ERROURS

MF, «306

T
PDLXR
XRT
POLXR
XRT
POLXR
XRT
PD3

CHARACTERS
/B.A,sRESTART

4 /F,F,

4 /BELL
/L.F,2IGNORED
/C,R,sTERMINATE INPUT

ION ADDRESSES
/ABSOLUTE VALUE
/SIGN PARTY
/INTEGER PART
/FOIS= DISPLAY Y AND INTENSIFY
/RANDOM NUMBER
/SET X=CODRDINATE FOR DISPLAY
/READ ANALOG=DIGITAL CONVERTFR
/ATN THESE ROUTINES NOT IN PACKAGE
/EXP
/L0G
/SIN
/C0S8
/SQUARE RNOT
/NEW= USER=DEFINED FUNCTION

/USED BY TESTC



AR R

2614
weell
brele
wees1d
wpet14
6R61S
we6l6
wpetL7z
wee2u
gre21t
weez22
veeed
ne624
wpe25
weeE26
weez7
neede
wEedt
nweede
weedad
w634
0635
wp636
wRedy7
vwEenpdn

FOCAL 5/69 wvew

4515
4516
4526
1146
J145
45¢6
4511
REs7
550v2
4511
114
5215
1142
4503
4506
4511
eung
7410
5226
4521
1413
451w
7755
C2ve
4526

7E20

PALBeVB 8/16/72 PAGE 15

/PRIMARY CONTROL AND TRANSFER

GeT0, GETLN /READ THE LINE NUMBER REQUESTED
FINDWLN /LOCATE IT AND RESET TEXTP
ERROR2 /NOT THERE OR A TIGHT LOOP,
TAD THISLN /SET PC
DCA PC
FROCESS,GETC /TEST FOR END OF LINE
PFOC, SORTC /FIRST CHARACTER READY a USE PROC
CCR={
FPCt, POPJ /EXIT "PROCESS"
SORTC /IGNORE SPACE j; ,
GLIST={
JMP PROCESS
TAD CHAR /SAVE COMMAND CHARACTER
PUSHA
GETC /G0 TO TERMINATOR
SORTC
TERMSw4
SKP
JMP =4
SPNOR
POPA
SORTJ /G0 DO COMMAND
COMLSTw1
COMGO=COMLST
ERROR2 /ILLEGAL COMMAND
/777
COMMENTS=PCY /ALSO IS CONTINUE
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/0UTPLT COMMAND TEXT

ne6d4l 4711 WRITE, JMS I WTXS /SAVE CMAR AND TEXT POINTERS
weedz  as515 GETLN /SET LINEND
needa3 2151 I1SZ DEBGSW /DISABLE TRACE
Q0644 4516 FINDLN /SEARCH FOR LINE NUMBER
Baesd4s5 5274 JMP WTESTG /NOT THERE OR GROUP
nwesds 1143 TAD LINENO
weea7 764v SZA CLA
Puedy  a514 PRNTLN /PRINT LINE NUMBER AND A SPACE,
Bwee51 4566 GETC
ared2 4512 PRINTC /PRINT TEXT OF A LINE,
2653 1142 TAD CHAR
wp6S54 (w6hH TAD MCR
w655 764¢ §Za CLA /SKIP IF END OF LINE
AP6S6 5251 JMP =5
bhed7? 1546 TAD I THISLN /TEST FOR END OF TEXT (X=MEM)
AR66U 7450 WTEST2, SNA
wrebtl 53ud JMP WEXIT /WRITE FINISHED
npe62 74011 IAC
we663 3154 DCA PTH /SAVE POINTER TO LINEND OF NEXT (XeMEM)
wee6d 1141 TAD NAGSW
Whe6s 772 SMA CLa
WwpeeEs 1554 TAD I PTH / (X=MEM)
WE667 4b24 TSTGRP /TRY NEXT LINEND FNDR GROUP,
wee7n 5276 JMP WX
ane71l 1554 wALL, TAD 1 PTY /SET LINENQ (X=MEM)
Ap6e72 3143 DCA LINENO
are73 5244 JMP WRITE+3
///
wee74 1146 WTESTG, TAD THISLN /INIT GROUP PRINTOUT
wEezsd 5260 JMP ~TEST?2
/11717
Wee76 1141 wX, TAD NAGSW
w677 7754 SPA SNA CLA /SKIP IF ALL
wez7oe 53yl JMP WEXIT
ae7v1 4512 PRINTC /PRINT C,R, AGAIN
wE7be  B271 JMP WALL
1//4/7/
a6y 47312 wWEXIT, JMS I 4ATXR /RESTORE CURRENT LINE
wezea 3151 DCA DERGSW /RESTORE TRACE
we7mBs 4565 TSTERM
uwezrus  53eh JMP ,=1
wp7e7 5216 JMP PRAOC /END OF WRITE
AR712 H241 JMP WRITE /COMMA, MORE TO WRITE
////7/

w@711 2435 WTXS, TXTSAV
Wa712 2443 wTXR, TXTRES
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vP713 ¢k  XTESTC, o /TEST THE NATURE OF THE NEXT ALPHANUMERIC = "TESTC"

w714 4521 SPNOR /IGNORE SPACES

we715 4b1y SORTC /TEST THE VARIABLE TERMIMNATORS

we7Zie  2¢es TERMSe]

ve717 5713 JMP I XTESTC /YES = SORTCN IS SET

P72 2313 ISZ XTESTC

w721 4b2g TESTN

wpzee 5713 JMP 1 XTESTC /. (PART OF NUMBER)

E723 7414 SKP /DTHER

ee724 5713 JMP I XTESTC /NUMBER

wer7esS 1142 TAD CHAR /TEST FOR "f"

wp726 1267 TAD *F

w727 7640 SZa CLA

wez7dn 2313 ISZ XTESTC /NQ

wo7s1 2313 ISZ XTESTC /RETURNS?

we7a2 5713 JMP I XTESTC /TERMINATORSNUMBERIFUUNCTIONIOTHER
’/77/

WE733  LglPE XSQRTC, © /SORT CHAR AGAINST TABLE = "SORTC"

AR738 1733 TAD I XSORTC

wn735 312 DCa XRT2 /1ST ARG IS LIST-1

kr736 1412 TAD I XRT2

weE737  751¢ SPA /LIST IS ENDED BY A NEGATIVE NUMBER

we740 5352 JMP SEXC /2AND EXIT 3 NOT IN LIST

heyz4) 7v4] CIa

w742 1142 TACD CHAR

we743  7t4av SZA CLA /COMPARE

wE744 H336 JMP =&

wr745 1733 TAD I XSORTC /COMPUTE INCREMENT : Q@ = N

w746 7640 CMA

wp747 1012 TAD XRT2

WE?754 3127 GCA SORTCN

aw754 741e SKP /1ST EXIT a3 YES

nwez52 2333 SEXC, ISZ XSORTC

wB758 2334 I1SZ XSORTC

we7b54  73a¢ CLA CLL

w755 5733 JMP I XSORTC



/ewws FOCAL H/69 +waw

we75e
wEz7s57
w760
wezel
w762
wit763
w764
ue765
w766
vp767
6e77e
wez71
wer7¢
eu773
wez74
wez75

€323
IRYAT
a1l
B3pna
vdn7
Vavd
L3l
vaz4
314
Y do)
r3z7
318
vdzy
w32z
va17
kd1e

PALB=VB B8/16/72

/COMMAND DECODING LIST

ComMLsT,

323
306
311
Jaa
3087
dn3
el
324
314
3es
327
315
321
322
317
die

/SET
/FOR

/1F

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

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

wep76 4511 IF, SORTC /LO0OK FOR |L=PAR

werr7 o 1222 PLPR=1 '

Aleed 741¢ SKP

winey 4526 ERRQOR /NO ( AFTER IF

Aler2 4591 PUSHJ /EVALUATE EXPRESSION
1003 1600 EVAL=]

wipna  abz6 GETC /PASS )

nives 145 TAD FLACH /TEST FOR «,Q,¢

Q1eve  771u SPA CLA

vwior7 5622 JMP I PGOTO /NEGATIVE, USE 1ST REF
nimle 4565 TSTERM /2 QR POS, GET TO NEXT
a1l 521w JMP =1 ' )

vler12 5783 JMP I PRCP /1 OR CR, CONTINUE SAME L INE
wiuvwld 1045 TAD FLAC! /COMMA, SEE IF @ OR POS
winld 76546 SNA CLA

Wlels 56272 JMP I PGOTO /ZERO, USE 2ND REF
ALRLE 4565 TSTERM /POSITIVE, GET TO NEXT
ninl7 B216 JMP =1

nin2e 5723 JMP I PRCP /1 OR CR

win2l 5622 JMP I PGOTO /COMMA, USE 3RD REF

122 ¢6ly PGOTO, GOTO
Winegd w2be  PLPR, 250
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nira24
wivebd
wip2h
wimg7
nindn
wind|
winde
n1p33
wind4
vingd
B U7
wind?
“ipdn
N1ndl
wipde
vwiedad
vilnda
rlndd
wivde
¢ind?
nwinbi
windl
H1ns2
wind3
vwird4a
a1bhs
Wiwbdo
vimb7
yiuer
ninbl
wiréy
ity

Ain6d

wiveh
vwivbe
wine7
gln7e
vin?l
nwim7z2
ale7d
winz4
w175
vwinze
wie?77
wilae
i1

1624
4501
144
4521
4511
2v2é
741¢
4520
1154
3332
0bir)
184H0¢
adv7
6732
4%
4565
4526
5743
13832
453
4501
16014
4565
4526
2317
a5 4
234
adi
1ol
Ahv4
2634
4724
443
4447
1732
6732
296 ¢
CaaAw
1vld
13eg2
dd32
1732
7716
4450
1uah
774¢p
5326

PALB=VS

8/16/72 PAGE 2@

/ASSIGNMENT AND LOOP CONTROL

SFT=,
FUR,

SFINAL,

FCONT,

PUSHJ
GETARG
SPNOR
SORTC
TERHS+1 7=
SKP
ERROR
TAD PTY
DCA PT2
PUSHJ
EVAL=]
FENT
FPT I PT2
FEXT
TSTERM
ERROR
JMP I PRCP
TAD PT2
PLUSHA
PUSHJ
EVAL
TSTERM
ERROR
JMP ONEINC
PUSHF
FLARG
PUSHJ
EVAL
PUSHF
FLLARG
JMS 1 FTXS
FLOAT
FENT
FAD I PT2
FPT I PT2
FSB I FLARGP
FEXT
TAD
TAD
DCA
TAD I PT2
SPA CLA
NEGATE
TAD FLACH
SMA SZA CLA
JMP FEND

PDLXR
PINC
PT2

/GET POINTER TO VAR,

/SEARCH FOR =

/LEFT OF a IN ERROR: "FOR'" 0OR
/SAVE VARIABLE POINTER

I!SETH

/EVALUATE INITIAL EXPRESSION
/SAVE INITIAL VALUE

/CHECK TERMINATOR

/PROBABLY EXCESS R«PAR

/1 OR CR: THIS IS A SET? 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 EXPRESSION
/SAVE FINAL VALUE

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

/COMPARE LOOP VAR TO FINAL
/LO0OP VAR

/FINAL

/CHECK SIGN OF INCREMENT

/BACKWARD COUNTING

/LIMIT REACHED OR EXCEEDED
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r1yee
el1ed
nitva
wilys
vif1i6
vlin?
viyie
vi1111
41112
n1113
vi114
w1115
V1116

1117
vslirae
w121

w1122
vl112d
wll124
1125
1126
ny127
nii13ad
#1131
L1132

w1133
vi11d4
1135
wil1de
wit1d7
nit4g
w114}y
$1142
¥w1143
vil144

FOCAL

4541
kbl
4725
adbyh
2vda
4545
a4
1413
3332
1323
1413
313
beha

4504
1973

heng

tidgy
776k
2435
2443
1eud
1613
et g
hhre
L

i 2an
Fd4o
vgay
;‘_,‘.24 1
B2 43
11244
veap
n2hd
ve7d
Pel1s

5769 wwww

PKCP,

/1117
GNETNC,

/11717
PINC,
14,

FTXS,
FTXK,
FEND,

P12,
11117

PUSHJ
PROC

JMS I FTXR
POPF

FLARG
POPF

FLAC

POPA

DCA PT2
TAD 13
TAD PDLXR
NCA 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 ORJ, STMT,
/RESTORE LIMIT

/RESTORE INC
/RESTORE LOOP VAR POINTER

/PUSH DOWN ALL OF ABOVE

/ND INCREMENT GIVEN, SET Tn 1{

/END OF LOOQP
/REMOVE VALUES|FROM PUSHDOWN LIST

/ASK/TYPE SPECIAL CHARACTERS

ALIST,

GLIST,
TLLIST,

246 /8
245 /%
242 /"
241 /1
243 /4
244 /%
24v /SPACE
254 /.
273 /i

215 /CsRq



ETZY

nil14%
ni146
w1147
w1159
w1151
wil1de

1153
w1154
w1155

w1156
wi1d7
vwii16¢
vl1e]l

w1162
w1163

41164
vill1eh
A11686
wiy6az
ni174
w1171
w1172
BB WA
wii74
w1175
41176
w1177
N1
wizgpl
vizea
gra2ed

vwiaudg
wignsd

FOCAL

4452
6063
7200
1361
EUWb3
741¢

4452
3361
S5@¢@

4452
72k¢
Ohe
ruite

1252
l121¢@

1ved
1424
V776
valeE
vele
e
12¢6
1207
2735
22es
b4
1273
w177
1554
6446
3274

Jeag
3¢65

5/769 wwww

/SET Y A
XLYSs,

/
/SET X
X0XS,

/
/TAKE TH
XINT,

X¢,
//777/
T[ISTB-

/COMMAND
ceMGo,

/1//¢/
PACLSZ,

PAL3eV8

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

/DYL

/DXL DIX

FIX
DCA X@
RETURN

/(DXL)

E INTEGER PART
FIX

ClLa

RETURN

¢

TASK4

TASK
POINTERS

SET

FOR

IF

no

GOTO

COMMENTS

ASK

TYPE

LIBRARY

ERASE

WRITE

MODIFY

START

RETRHN

QPTION

HELLO

/u

PRUES
RUB!

8/716/72

PAGE 22

/C.R, = AUTOMATIC GUOTE MATCH



AT

71266
nwiam7
vwlelw
w1211
vilel?2
vlel1d
viel4d
wigls
21216
wie17
w124
wiezl
wizez
wle23
wie2d
wl22h
vwiz26

w1227
vwi2dv
w1231
41232
w1233
wizd4
61235

wigde
w1237
v124s

FGCAL

724F
3131
3151
451 p
1132
(4206
2131
5227
451
14024
4636
1233
as1y
4626
4637
h2neE
J3ve

4541
1621
ahbh
4526
ne7e
4h 4y
bauy

2435
2443
3365

5760 wwew

PAL3=VB B8/16/72 PAGE 23

/INPUT=OUTPUT STATEMENTS

ASK,
TYPE,
TASK,

TASKCL,

INTERP,
/77
TYPER,;

ceL,

/1/7/7/
TTXTS,
TTXTR,
GUTSJ

CLA CMaA /REMEMBER WHICH CALL,
DCA ATSW :
DCA DEBGSW /RE-ENABLE THE TRACE
SORTJ /SPECIAL CHARACTER?
ALIST=]
ATLIST=ALIST
1S2 ATSW /TEST QUOTE SWITCH
JMP TYPE2
PUSHJ /DO ASK: SETUP PT{
GETARG
JMS I TTXTS /PROTECT TEXT
TAD CoL /TYPE COLON
PRINTC /(CLA) TO SUPPRESS "z
JMS I INTERP /CALL INPUT CONVERSINON ROUTINE
JMS T TTXTR /RESTORE TEXT
JMP 48K /CONTINUE PROCESSING
INTASK
PUSHJ /D0 TYPE
EVAL
TSTERM
ERROR /BAD TERMINATOR IN "TYPE®M
272
JMS I OUTS /PRINT
JMP TYPE
TXTSAY
TXTRES
OUTPT



'ATE X"

w124y
wiedz
w1243
v1244
niz245%
41246
w1247

1254
41251
wyese
¥1253

P1254
w1255
nwi256
41257

vwieean
vwie61
V12602
n1263
vwlgoa4
wie6d
21206
wig6?
nig7e
a1e71
b1272

FUCAL

2151
4506
451
1404
7555
4512
5242

1466
4512
4506
5210

146w
4537
1v1d
9251

4506
a072
1164
3nH1
abge
4526
4672
1164
3133
b21le
17BN

5/7€69 wwew PALB=VE B8/16/72 PAGE 24
TAUOT, 1ISZ DERGSW /DISABLE TRACE
GETC /TYPE LITERALS
SORTJ
TLIST2=1
TLIST3=TLYIST2
PRINTC
JMP TQUOTe+{
/11777
TCRLF, TAD CCR /SLASH=CR,LF,
PRINTC
TASK4, GETC /MOVE TO NEXT CHARACTER
JMP TASK
/177
TCRLF2, TAD CCR /SPLATaCR
JMS I QUTDEV
TAD C20292 /DELAY FOR C,R,

JMP TCRLF+1

/IF DEBGSW=@ ; ENABLE FLIP=FLOP "DMPSW"

/ H@: DISABLE AND RETURN ALL"?2" ' g,
/1F DMPSW = 23 TRACE ON, IF ENABLED
/ #0: TRACE OFF

/1F BOTH = 4 : PRINT TRACE,

TINTR, GETC /PASS PERCENT SIGN
JMS I INTG /READ FORMAT CONTROL1 "X7,3"
TAD DECNUM /INTEGER PART (TOTAL DIGITS)
DCA TOTDIG
TESTN /GET PAST , IF ANY
GETC
JMS T INTG /RIGHT=HAND PART (NECIMAL FLACES)
TAD DECNUM
DCA DECP
JMP TASK

INTG, DECINT



A2 X X"

21273
nizr7a4
vwi275
w1276
w1277
nidgy
vlautg
wlade2
wi3dul
niauv4
n13eh
wi3uve
w1367
¥w131a
vwidly
1312
w1313
w1314
#1315
vwiatle
w1317
013249

w132y
u1aee
v1ded
#1324
v1325
w1326
wiazy
v13dn
1331
vit3dde

FGCAL

45158
4516
4526
1134
de1p
3136
1143
745¢
5275
341¢
1vela
3153
4b4u
Juby
2151
506
4512
a%14
Fa87
1422
457
53192

1134
7aa1
doie
3136
4513
451 ¢
¢Hl53
13822
4547
9328

5/6G wwww

/SEARCH

MODIFY,

SCONT,

SCHAR,

/1777

SEAR,

SFOUND,

S60T,

PALB=VB 8/16/72 PAGE 25

ROUTINES
GETLN /READ LINE NO,
FINDLN /1LLD0K IT UP NOW,
ERROR2 /NOT THERE 3 BAD COMMAND UNLFSS ZERD,
TAD BUFR /SET POINTERS
LCA AXIN /FOR INPUT
OCA XCTIN
TAD LINENQ /COPY THE SAME LINE NUMBRER,
SNA /CHECK FOR ALL
JMP MODIFY+2 /ERROR IN ARG
DCA T AXIN / (X=MEM)
TAD AXIN /SAVE START 0OF NEW LINE
DCA PACKST
JMS I INDEV /READ THE TELETYPE INPUT STLENTLY,
DCA LIST3+y /SAVE SEARCH CHARACTER
ISZ DEBGSW /N0 BREAKS,
GETC /TYPE+TESTF,F,
PRINTC
SORTJ /1.00K FOR MATCH

LIST3ey

LISTGO=LISTY
PACKC /SAVE NEW LINE,
JMP SCHAR
TAD BUFR /RESTARTeB, A,
IAC
DCA AXIN /SET POINTERS
DCA XCTIN
READC /RFEAD FROM KEYBOARD
SORTJ /TEST

LIST6=

SRNLST=LIST6
PACKC /PACK CHAR,
JMP SFOUND /MORE
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21333
01334
01335
21336
01337
01340
01341
p1342
¥1343
01344
21345
01346
01347
21352
01351
w1352
01353
21354
21355
61356
01357
¥1360
21361

eene
7450
1142
7641
3157
1733
2333
3b1e
1412
7510
5357
1157
7640
5343
1212
1733
3333
1733
3333
7410
2333
73020
5733

SORTE,

SEX,

)
SNA
TAD
CIA
DCA
TAD
152
DCA
TAD
SPA
JMP
TAD
SZA
JMP
TAD
TAD
DCA
TAD
0CA
SKP
152
CLA
JMP

PALB=VB B8/16/72 PAGE 28

/SORT AND BRANCH ROUTINE, = "SORTJ'

CHAR

T2

I SORTB
SORTB
XRT2

I XRT2

SEX

T2

CLA

|.5
XRT2

I SORTB
SORTB

I SORTB
SORTB

SORTB
CLL
I SORTB

/ASSUME CHAR IF ACapQ
/SAVE SORYT ITEM

/FIRST ARG IS LIST LESS CONE
/2AND IS INTRALIST LENGTH

/#+ ISTS ENDED BY NEGATIVE NUMBERSww
/READ EXIT

/FIND ADDRESS

/MATCH FOUND,

/SETUP RETURN

/MATCH NOT FOUND,
/RETURN TO CALLING SEGUENCE.
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n1362
vi3dod
n13b4
01365
01366
A1367
wid7za
41371
w1372
wlaza
w1374
w1375

A1376
w1377
21402
vlag

414022
w14n3

45u1
16en
44h¢
71414
78
10583
7630
521w
133
ds12
{1de
9365
1376
1321
1312
1367
131¢

©263
13831

TAB’

SRNL.8T=,

1117/
LISTGLO,

PAL8=VB 8/16/72 PAGE 27

PUSHJ
EVAL=]

FIX

CLL CIa

IAC

TAD TABCTR

SZL CLaA

JMP TASK

TAD C242

PRINTC

TAD FLAC2

JMP TAB+3

/TABULATE TO A PARTICULAW COLUMN

/GET COLUMN NUMBER

/ALREADY THERE OR PAST IT

/TEST AGAIN

/'MOQIFY' CONTROL CHARACTER TABLE

SBAR /B.A,
SCHAR /F.F,
SCONT /BELL
SCONT+1 /L,F,

INPUTX=11
SGOT

RESTART

CONTINUE

CHANGE SEARCH CHARACTER
FINISH THE LINE AS BEFORE,

/CeR, = END THE MONIFIED LINE HERE
/FOUND SEARCH CHARACTER
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nwiand
BlLavs
wiawb
wlaay
widl1y
uwilall
vwiaiz
widld
vwidl4
41415
vwldale
a1al7
‘ata2o
vid421l
w1422
w1423
viadd
nidz2h
Vw1426
wide?
n1ady
wy1ady
w1432
K143y
31434
w1433
w1438
01437
41440
V1441
w1442
a144
nl1444
¥l4dhb
1446
ny1a4d7
w145
w145}
w1452
v1453
bl14b4
B14ab5
w1456
w1457
ni146a
nia4e]
w1462
nia6y

4525
v2ag
vidld
4526
7240
4573
3136
4547
4546
4511
202bd
5222
1142
w21
1135
4593
4511
2vubd
5231
A5V €6
5224
4523
5243
113¢
abnd
4501
1600
4506
1413
313¢
4452
324
1413
3138
1134
3164
1154
diat
1154
7041
1155
775
5267
1554
7441
1135
765¢
5312
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/FIND OR ENTER A VARIABLE IN THE LIST.

GETARG, TESTC
TLISTZ, @242
a2195
ERROR4
CLA CMa
GETVAR, PUSHA
DCA XCTIN
PACKC
GETC
SORTC
TERMS={
JMP L +3
TAD CHAR
AND P77
TAD ADD
PUSHA
SORTC
TERMSw]
JMP . +3
GETC
JMP .'4
TSTLPR
JMP G581
TAD LASTOP
PUSHA
PUSHJ
EVAL=]
GETC
POPA
DCA LASTOP
FIX
GSt, DCA SuBS
POPA
PCA ADD
TAD STARTV
G683, NDCA PT1
TAD PT1
DCA XRT
TAD PT1}
CIA
TAD LASTV
SPA SNA CLA
JMP GS2
TAD I PTH
CIA
TAD ADD
SNA CLA
JMP GFMNDY

/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 0OF NAME

/IGNORE THE REST

/LO0K FOR SURSCRIPT VIA SORTEON
/NQT SUBSCRIPTED BY L=PAR,
/SAVE LLAST OPERATION

/MOVE PAST LePAR AND

/EVALUATE THE SUBSCRIPT,

/MOVE PAST R=PAR

/RECALL LAST OQPERATION

/SAVE SUBSCRIPT

/RESTORE NAME
/SEARCH FOR VARIABLE

/TEST FOR END 0OF LIST

/END SEARCH
/GET TABLE ENTRY

/FOUND XX



/o

V1464
vwiaes
n1466
nide7z
w1479
Al1471
nwia72
01473
w1474
wiazs
w1476
hw1477
a15mn
v1del
v1522
¢15¢3
vidih4
iP5
h1ise6
wlsip?
B1dluy
41511

w1512
w1s1d
U1b514
vwiblh
Wihio
01517
n1529
41521
wiHee

41523

FOUCAL 5/69 wwww

1154
1144
5247
2413
4526
1155
1445
7141
1413
762
4526
11568
1144
J156%
1135
3554
1424
3411
3411
dd41
3411
5320

1411
7udy
1324
764v
5264
2ul1d
2154
2154
5Bpe

1575

Gs4,

Gs2,

/1/77/7/
GFNDY,

a0
wm
%
-

411/

)

TAD PT|
TAD GINC
JMP GS3
ISZ 1 POLXR
ERROR

TAD LASTV
TAD P13
CIA CLL
TAD PDLXR
SNL CLA
ERRORYJ
TAD LASTY
TAD GINC
DCA LASTV
TAD ADD
DCA T PTY
TAD SUBS
DCA I XRT
DCA I xRT
DCA I XRT
DCA I XRT
JMP (S5

TAD I XRT
CIaA

TAD SUBS
SZA CLa
JMP S4
ISZ PDLXR
ISZ PTy
152 PT1
POPJ

FLTZER
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/TRY NEXT ONE

/VAR, NOT FOUND, CAN I MAKE NANE?
/UNDEFINED VAR, USED IN FXPRFSSTION
/0K, ADD THE VARIABLE

/TEST STORAGE LIMITS

/UPDATE THE L1IST,

/SAVE NAME
/SAVE SUBSCRIPT

/INITIALIZE VAR, TO ZERO
/EXIT

/FOUND NAME, TEST SURSCRIPT

/WRONG SUBSCRIPT

/SET POINTER TO DATA



/hhww

©1524
w1ses
w1526
nisa7
nivde
w1531
widd2

w1533
n1534
w1535
w1536
w1537
vw1d4g
wisay
wiHd4e
01543
1544
n1bv45
w1546
#1547
wlshvw
k1shi

w1552
Bw15v53

FOCAL

1524
buav
1142
1063
7640
5724
45¢6
53295

vuee
1142
1164
7440
2333
1352
7hae
535u
1353
751¢
5350
3127
2333
7380
5733

7764
wale
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/1GNORE LEADING SPACES = "SPNOR"

S|BSss=,
XSPFNOR, @
TAD CHAR
TAD M249
SZA CLA
JMP I XSPNOR
GETC
JMP XSPNOR+1
/1////
/SEE IF NEXT CHARACTER IS A NUMBER
XTESTN, © /RETURNS? ,7 OTHER} NUMBER = "TESTAM
TAD CHAR
TAD MPER /TEST FOR ,
SZA
ISZ XTESTN /NQT A ,
TAD NTSTHL /COMPARE TO "o
SMA
JMP NTEXIT /T00 LARGE
TAD NTST?2 /COMPARE TO "g"
SPA
JMP NTEXIT /700 SMALL
DCA SQORTCN /FOUND DIGIT, SAVE IT
ISZ XTESTN
NTEXIT, CLA CLL
JMP I XTESTN
/11117
NTST1, 256=272
NTST2, 272=264



IEXER

vwi554
w1555
w1556
w1557
w156y

w1561
ni1562
w1563
W1h64
w1565
1566
nihey
wi87¢
6157
1572

e1573
“w1574
n1575
wib76
w1577

FOCAL

1323
3145
1413
3157
5557

1362
1260
1241
125¢
1254
3125
1252
1252
vol1s
kb2

eup
2Uip
“aRa
Ay
Lty

5769 weoww
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/EXIT FRUM A "DO" SUBROUTINE

RETRN,

XPOPJ,

/ASK=TYPE CONTRO

ATLIST,

///1/
FLTOME,

FLTZER,

TAD Pa /(PC)

DCA PC

TAD I PDLXR
DCA T2

JMP I T2

TAB /& =
TINTR /% =
TQUOT /" =
TCRLF /| =
TCRLF2 /4 =
TOUMP  /$/=
TASK4  /SP=
TASK4 /, =
PROCESS /) =

PCl /C.R,

Ry
20vu
naee
agvg
vana

3> A

/RECURSIVE EXIT = "POPJ™

L CHARACTER TABLE

TABULATION DELIMITER

FORMAT DELIMITER

LITERAL DELIMITER

CARRIAGE RETURN AND LINE FEED
CARRIAGE RETURN ONLY

OUMP THE SYMBOL TABLE CONTENTS
TERMINATOR FOR NAMES
TERMINATOR FOR EXPRESSIONS
TERMINATOR FOR COMMANDS

= TERMINATOR FOR STRINGS
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/EVALUATE AN EXPRESSION 4HICH
/TERMINATES 4ITH AN R=PAR,; 0OR C.R, AND
/LEAVE THE RESULT IN FLAC AND IN FLARG,

vlehy 4506 GETC /MOVE PAST EXTRA CHARACTER
wlenl  313¢ EVAL, DCA LASTOP /EVAUATION CONTROLLER (CHECKPOINT ?)
w162 4525 TESTC /TEST CHARACTER AND IGNORE SPACES
A16B3 5215 JHMP ETERM{ /TERMIOATION
wiend 5332 JMP ENiIM /NUMBER
el6Us  Hlap JMP EFUN /FUNCTION
Wwi6kb 4521 PUSHJ /LETTER OF VARIABLE
w1en7 1411 GETVAR /FIND OR CREATE VARIABLEJALSD SET PT1.
2161p 4525 OPNEXT, TESTC /PT18»ARG
aibll B236 JMP ETERMN /7
1612 ©212 ECHOLST, @212 /N=ERROR IN FORMAT
wield raz7 377 /F
wield 4526 ERROR4 /. = MISSING OPERATOQOR
/1777
#1615 4524 ETERMI, PUSHF /INITIALIZE RESULT TO ZERD,
w1616 1575 FLTZER
w1617 458 POPF
vlegn 2134 FLARG
"BY-V'S| 118¢ TAD FLARGP /SET PTY,
w1e2e 3154 DCA PTH
v1623 1p34a TAD ®2 /TEST FOR UNARY QPERATIONS
wiez24 1127 TAD SORTCN
B1e2nH 7440 SNA
wieZe 5241 JMP ETERM /CREATE DUMMY FQOR IUNARY MINUS
wiee7 740y IAC
nieda 7e65p SNA CLA
wiedl 5323 JMP ARGNXT /IGNORE UNARY PLUS
wisdz 1127 TAD SORTCN /TEST FOR NULL PARENS,
wied3d 1@7e TAD M1}
1634 771¢ SPA CLA -
w1m35 5353 JMP ELPAR /MIGHT BE AN LePAR,
¥1636 4523 ETERMN, TSTLPR
Wwisdz7 741¢ SKP
1641 4526 ERRORY /OPERATOR MISSING BEFORE PAREN
wieka) 1127 ETERM, TAD S0RTCN /SET FROM "TESTC"="SNRTC"
wibdg 3147 GCA THISOP
wik4y 1147 TAD THISOP
ivdaa 1074 TAL M1y
wieds 770 SMA CLA /END?

vlede 3147 DCA THISOP /"THISOP" EQUIV. TO END OF EXP,
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w1647 72ul ETERMZ, CLA IAC /COMPARE PRIORITIES
wiedu 147 AND THISOP /PRIORITIES ARES (A),(#/),(+=),PUT
wies1l 1147 TAD THISOP
wiebz2 7uay CIA
w1653 3274 DCA FLOPR
wirda  7uny IAC
w1655 ©Kide AND LASTOP
#1656 113p TAD LASTOP
wied7 1274 TAD FLOPR
wiebie 7716 SPA CLA
w1661 Sk JMP EPAR /JCONTINUE
wieez2 113¢ TAD LASTOP /FIND OPERATION FROM TABLE
1663 1331 TAD GOPTABL
wirb4 3274 DCA FLOPR
Al66d 1674 TAD I FLOPR
wie6s 3274 DCA FLOPR
w1667 113p TAD LASTOP
aw1e7e 7684w SZA CLA /TEST FOR END OF DATA INTO FLOATING AC,
vie71 4545 POPF /GET LAST DATA
wiez72 ¢id4 FLAC
1673 44wy FENT
w1674 vyWw FLOPR, Mg /(FLOPR I PT1) 4ww/a
Wik7S 6RAW. FPT I FLARGP /SAVE RESULT
V1676 ruape FEXT
21677 lo@ TAD FLARGP
wi7ng 3154 DCA PTY
a17el 1147 TAD THISOP
w1702 113v TAD LASTOP /827
217¢3 765y SNA CLA
wi704 H5n2 POPJ JEXIT “EVAL"
w1713 1413 POPA /GET PRIOR QP
wi7e6 3136 DCA LASTOP
wize7 bzay JMP ETERM2 /COMPARE THIS 0P
11777/
4171¢ 4523 EPAR, TSTLPR /TEST FOR SUB=EXPRESSION
vi1711 741p SKP ;
wi712 Hishs JMP EPAR2 /GO0 EVALUATE EXPRESSION
wi7213 113m TAD LASTOP /CONTINUE READING THE EXPRFSSION
ui714  45u3 PUSHA /SAVE "LASTORY,
vi715 1154 TAD PT}
wiz1le 352 DCA ,+2
W1717 4bdua PUSHF /SAVE |LAST ARGUMENT
wi72u AP d ng
w1721 1147 TAD THISOP /MORE TO COME
vize22 @ 313e DCA LASTOP
¥l723 4506  ARGNXT, GETC /READ 1ST CHAR OF AN ARG.
vi724 4525 TESTC /00 SPECIAL CHECK
wi725 5353 JMP ELPAR /COULD BE LEFT PAREN
wl7e6 5332 JMP ENUM /N
wize? hige JMP EFUN /F
w1738 bH2r6 JMP OPNEXTw=2 /L

01731 2v26 OPTABL, OPTABS
/1//7/
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Wi732 4564 ENUM, PUSHF /70 PROCESS A NUMBER,SAVE acC
w1733 ?2uda FLAC .
w1734 160 TAD FLARGP /SET POINTER AS FOR A VAKIABLE,
41735 3154 DCA PT{
n1736 4473 JMS I FINPUT /READ TEXT NUMBER 3> (PT1)
w1737 4545 POPF /RESTORE THME AC
41740 w44 FLAC
w1741 b2ie JMP QPNEXT /CONTINUE
1777/
w742 3274 EFUN, DCA FLOPR /SET CODE
1743 45ueb GETC /READ FUNCTION NAME, (1,2,0R 3 LETTERS)
wi7d44 4511 SORTC /LOOK FOR TERMINATION CHARACTER,
niz4%5 zaps TERMS=1
w1746 5364 JMP EFUN2 /YES
w1747 1274 TAD FLOPR /ND
w1758 71vd CLL RAL /MISH=MASH HASH CODE
?1751 1142 TAD CHAR
v1752 5342 JMP EFUN
w1753 4523 ELPAR, TSTLPR
W1754 4520 ERRORA /DOUBLE OPERATORS
w1755 1127 EPAR2, TAD SORTCN /LEFT PARENS FOUND,
W17256 4543 PUSHA
01757 113¢ TAD LASTOP /SAVE DATA
w1760 453 PYSHa
w1761 4bih g PUSHJ /EVALUATE THE EXPRESSION
ni762 16k EVAL=1{
w1765 Sbnp JMP I EFUN3I
/77 ,
w1764 §1127 EFUN2, TAD SORTCN /SAVE 'SORTCN!','LASTNP!,aND FUNC CODE
wui76% 4503 PUSHA
w1766  113e TAD LASTOP
ni767 4583 PUSHA
w1778 1274 TAD FLOPR /SAVE FUNCTION CODEF,
wlz71 45@3 PUSHA
w1772 4523 TSTLPR
81773 4526 ERRURA4 /MUST BE FOLLOWED 3Y PARENS TN SET ARGUMENT
w1774 4501 PUSH.J /YES
A1775 kg EVAL=1
w1776 1413 POPA /BRANCH ON FUNCTION CAODEIRETURN VIA EFUN3I,
w1777 451w SORTJ
weres 22n7 FNTABL=1
venplL K36 FNTABF=FNTABL
Wenre  abgé ERROR2 /ILLEGAL FUNCTION NAME,

117117
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veeoud
vennq
w2neh

uennb
weny?
vwente
wenll
w2ple
2113
weatld
wae1s
vwenle
want7
wem2iy
wouzl
nweeee
n2e23d
na2mne4
w2e1zs
A2ue6
a2a7
wende
werdt
Men3e
nNensy

mendd
nenrdb
nende

bwendz
vaunan
wanal
weundz
Nendd
wewnda
hw2nas
Wewnd46
wa2nay
vendu
wendy
w2unbe

nenby
nenda
n2rhs
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pedl
na42
nese
Ve
vedn
Hehy
ness
uesy
nes2
€336
ra2se
333
L2274
n2s1
335
rere
254
#2733
ret1sd
Be7s
5554
1554
2554
4554
38554
rb54

CeAap
Ve

vy

7856
t473
1749
1354
2454
1154
vho4
7254
2473
vhdp
w177
15ve

1445
771¢
445§

TERMS=,

CPTARS,

//77/
FLARG,

/1777

241
242
256

240
253
255
257
252
336
250
333
274
251
335
276
254
273
215
275
FGT
FAD
FSB
FOV
FMyY
FPW

- =t 4 =

@

4

PALS=VS8

/1
VAL

B/16/72

/o =FOR INPUT NUMBERS
/TERMINATOR TABLE FOR 'EVAL'

/SPACE
/+

/=

//

/*

/UP ARR
/(

/0

/<

/)

/N

/>

/.

/1
/CeR,

15
16

L=PARS

R=PARS

/3 TO END GETARG FROM 'SET!

PT1
PT1
PT1
PT1
PT1
PT1

/DATA TEMPNRARY STORAGE

/FCCAL TEXT FOR "HELLO"

KB T,

/777

7@56
6473
1740
1354
2454
1154
ub54
7254
2373
7”540
©¥177
1598

/LT %)

COMMAND
Rod}

/O0PTION X,T7,I,E,$,57

/ERASE ALL

/ABSOLUTE VALUE FUNCTION
TAD FLAC!
SPA CLA

XAHS,

NEGATE

PAGE 35

AND

'GETVAR!
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vwaud6
nwaub7
wenby
A2ns
neube
w2un
ve2wnbda
vwepdh
venbo
w2es7
nwenza
uen7zi
a2n72
wamn73
aen’a
v2n7s
wan7s

wen77
neLre
"21vil
vweree
2113
v21u4d
d21ul
v21ub
w217
weile
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1413
Jlde
4417
7409
65234
Az
116¢
3154
1413
7641
1466
1127
764¢
4526
45p6
5676
161¢

ngee
1127
17e
77up
5677
1127
1467
774¢
2277
5677

PAL8B~VS

8/16/72 PAGE 36

/CONTINUATION OF FUNCTION CALLS.

EFUND,

/177
LPRTST,

POPA

DCA LASTOP

FENT

FNR

FPT FLARG

FEXT

TAD FLARGP

DCA PTY

POPA

CIla

TAD M3

TAD SQORTCN

SZA CLA

ERRORA4

GETC

JMP I ,+1
OPNEXT

<
=

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 LLAST PAREN CODE,
/CHECK FOR PAREN MATCH,

/(STILL SET FROM THE LAST "EVAL")
/SKIP IF MATCH

/PAREN ERROR

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

/SKIP IF LEFT PAREN, = 'TSTLPR!
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/THE DELETE A LINE ROUTINE

“2111 4516 DELETE, FINDLN /SETS "THISLN" AND "L ASTLN",

we112 55¢2 POPJ /ALREADY GONE

#2113 2154 ISZ DEBGSwW /DISABLE TRACE

w2114 4506 GETC /MEASURE LENGTHM
w2115 1142 TAD CHAR

w2116 1i4ks TAD MCR

w2117 764y S5ZA CLA

w2129 5ala JMP . m4

w2121 1uy7 TAD AXDUT /SAVE LAST ADDRESS
w2122 7uadv CMA

w2123 1146 TAD THISLN

w2lza 3132 DCA CNTR /LENGTH < @

12125 1546 TAD I THISLN /DISCONNECT

nwey126 3I55¢ DCA I LASTLN

w2127 1675 TAD CFRS /START LIST AT TOQP
w213y 3157 ek, LCA T2 /JEXAMINATION ADDRESS
ve131l 1557 TAD I T2 /GET THE NEXT ADDR,
w2132 7450 SNA /TEST FOR END

2133 5346 JMP DONE /YES=WRAP UP ALL,
w2134 3156 OCA T3 /SAVE NEXT ADDRESS,
w2135 1146 TAD THISLN /COMPARE LINE POSITINNS
w2136 7141 CIA CLL

w2137 1156 TAD T4

w214¢  763¢ SZL CLA /SKIP IF THISLN > X
42141 1132 TAD CNTR /CHANGE (X) TO ACCOUNT FrR
w2142 1156 TAD T1 /GARBAGE COLLECTION,
w2143 3557 DCA I T2

ve1d4 1156 TAD T1 /GET NEXT

w2145  533p JMP DOK

/1/1/7/



/wkww

n2146
42147
w2184y
n2151
w152
w2153
w2154
w2158
we15s
we1s7
wei1ed
w216}
w2162
w2163
vie164
w2165
2166
w167
w217y
w17
wey7e
weLza

w2174
w2175
w2176
w2177
ey
weerl
neene
a2203
vwe2ua
weend
we2ne
weae7z

wez1e
waell
Agale
wee1d
neeld
w215
nezle
wee17
uee2a
veeel
wezee
w2223
neee4a
n2ez2b
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7042
1148
K13
11382
7¢4p
1146
Jui12
1132
1134
3134
1ele
7¢4¢
1e¢12
3156
161
1132
Jidle
1412
34114
2150
H367
5311

6457
6453
3237
3234
3343
Jdue
3244
3243
3252
3253
3256
3e71

221e
2933
265
FIRTY
2565
263¢
2023
2517
2972
2624
¢b2h
2654
2375
2702
2631

PAL

/GAREAGE COLLECTION

DONE,

///7/
/JO0PTION
nPTTBL,

FNTARL=,

CMA
TAD
DCA
TAD
CMA
TAD
DCA
TAD
TAD
DCaA
TAD
CMA
TAD
0CA
TAD
TAD
DCA
TAD
DCA
182
JMP
JMP

TABL
OPTK
OPTR
OPTT
OPTP
0PTI
OPTC
OPTC
OPTX
OPTE
OPTN
OPTS
OPTHM

2533
2654
2636
2565
263e
2623
2517
2572
2624
2625
2654
2575
2702
2631

THISLN
XRT
CNTR

THISLN
XRT2
CNTR
BUFR
BUFR
AXIN

XRT2
T1
AXIN
CNTR
AXIN

I XRT2
I XRT
T1

o™J
DELETE

E
/SWITCH
/READER
/TTY OuT
/PUNCH 0
/INTERPR
/SINGLE

L  /PRINT M
/SUPPRES
/ECHD KE
/NQ ECHD
/SET VAR
/START D

/ABS
/SGN
/ITR
/DIS
/RAN
/DXS$
/ADC
/ATN
/EXP
/LOG
/SIN
/C0S8
/SQT
/NEW

ReV8 8/16/72 PAGE 38

/RACKUP L FOR XR

/SETUP END QOF HOSE

/CORRECT END OF BUFFER POINTFR,

/COMPUTE COUNT

/SIPHON LOWER PART,

/RESET 'LASTLN','THISLN', AND DATA FIELD,

TO KEYBOARD INPUT
INPUT

PUT

UTPUT
ETIVE/NUMERIC I/0
CHARACTER I/0

$M AT “ASK™

g Mman

YROARD INPUT

TABLE TERMINATOR
ISK MONITOR

/LIST OF CODED FUNCTION MAMES



XTZEE

vie2eb
vweee7
2223%
wegeal
w2232
v2233
wezad
neaas
w2236
w2237

wea4n
needt
w242
ne244d
#eedd
w2eds
wee46
ueedrz

naa25a
72251
ueebhz
u2253
needa
“eess
uezb6
Wees7
nga6an
veeel
neze2
ve263
veeba
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1142
1603
76406
S524u
1477
3134
3478
1134
315685
5177

4515
1143
7647
525u
1134
3155
o047
“H16

1134
i
45¢
2111
£14b
1141
7726
1546
a524
5235
1546
3143
52562
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/ERASE SINGLE LINES, GROUPS, OR VARIABLES

ERASE,

EkV,

/1717
ERVX,

///7/
ERL,

ERG,

TAD CHAR
TAD MINUSA
SZA CLA
JMP ERVX
TAD ENDT
DCA BUFR
DCA I CFRS
TAD STARTY
DCA LASTvY
JMP START

GETLN

TAD LINENO
SZA CLaA
JMP ERL
TAD STARTYV
OCA LASTV
JMP I ,+1
PROC

TAD BUFR

DCA AXIN
PUSHJ

DELETE

ISZ THISLN
TAD NAGSW
SMA CLA

TAD I THISLN
TSTGRP

JMP ERV

TAD I THISLN
OCA LINENO
JMP ERG

/SEE IF "aALL"

/YES, ERASE ALL TEXT

/ERASE VARIABLES
/PROGRAM EXECUTION ENDS

/GET LINE NUMBER
/SEE OF ZERD OR NONE

/NO, ERASE LINES
/YES, ERASE VARYABLES

/CONTINUE PROCESSING

/ERASE LINES

/EXTRACT ONE LINE

/IF GROUP, SEE IF ENN OF GROIIP
/YES
/N0, CONTINUE ERASING GRNUP
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/ROUTINE CALLED VIA "FINDLN"S

/SEARCH FOR A GIVEN LINE 1,D. #( "LINENO" )
/18T RETURN IF NOT FOUND,

/2AND IF FOUND,

/"THISLN" = FOUND LINE OR NEXT LARGER.
/ULASTLN" = LESSER AND/OR LAST,

/"TEXTP" 1S SET

»2265 @iwve XFIND, @

. B2266 1875 TAD CFRS /INITIALIZE POINTERS TO FIRST LINE
w2267 3is5e DCA LASTLN
vwee7ae 1u87% TAD CFRS
wee271 3146 FINDMN, NCA THISLN /SAVE THIS ONE
w2e’72 1146 TAD THISLN
w2273 sule DCA XRT2
w2e74 1143 TAD LINENO
vweers 7up4d CIa
w2276 14l TAD I XRT2 /LINENO=2 WILL ALSO BRE FOUND
w2277 7450 SNA
w2dhe 2265 I8Z XFIND /ZFOUND IT (2ND EXIT)
wa3ey 772e¢ SMA CLA
weing 53ty JMP FEND3J3 /PAST 1IT,
w23nld 1146 TAD THISLN /MOVE POINTERS
n23ra 3150 DCA |LASTLN
02319 1546 TAC [ THISLN
vesne 744y SZa /SKIP IF END OF TEST
w23dny 5271 JMP FINDN
We2dle 1146 FEND3, TAD THISLN
2311 7@l IAC
weale dvtz DCA AXOUT /SET "TEXTPY,
we2dl1y  dueu DCA XCT

wedld  56esd JMP I XFIND



/rwen FOCAL 5/69 woww

veaLh
wedle
2317
ve3zga
ved2l
pe3e?
©v2323
02324
nedesd
wedze
weaeyz
wedse
w2331
n23a3e
ng3ud

K2334
w2335
v2336

w2337
©234u
22341
0234z
234y
nesda
veaan
w2346
n23ay
nwegdde

02351
neds52
wedbl
»e3s4
w235hH
V2356
w357
ue3en
nwedey
ve362
neaed
welb 4
uweaesh

enpe
4351
771¢
lené
1877
1142
745¢
3337
1854
d14z2
1151
1152
7658
451¢
5715

4351
7u4v¢
5317

1151
764¢
Ssa7
1152
7650
7vul
3152
h316
1932
5326

Crap
2u2e
53686
leel
vazy
d142
1142
1023
7650
53434
1142
1370
5751

UTRA,

UTE,

uvTa,

/1////7/
EXTR,

///
uTXx,

GET1,

GEND,

/1//7/

i

JMS
SPA
TAD
TAD
TAD
SNA
JMP
TAD
DCA
TAD
TAD
SNA

GET1
CLa

Ciae
M137
CHAR

uTx
P337
CHAR
DEBGSW
OMPSW
CLA

PRINTC

JMP

JMS
CMa
JMP

TAD
SZA
JMP
TAD
SNA
IAC
bCA
JMP
TAD
JMP

?

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

I UTRA
GET1
UTE

DEBGSW
CLA
Y
DMPSW
CLA

DMPSW
JTRA+|
rp277
uTa

xet
GET3
GTEM
P77
CHAR
CHAR
M77
CLA
EXTR
CHAR
M4Q

I GETY

PALB=VB 8/16/72 PAGE 41
/UNPACK CHARACTER., = "GETC®
/NORM & EXTEND

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

/"?" FOUND

/PRINT ONLY IF BOTH ARE ZERD,

/TEST FOR TRACE=ENABLED

/FLIP THE TRACE FLNP

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

/UNPACK 6=BITS
/STARTSap

/SAVE

/EXTENDED



/W w

vedbs
wed6?
weazv
neazi
wed7e
vweszd
A237 4
weard
»2376
wes77

240y
weantl
N2aae
vweand
vedava
Weans
n24aps
vweap?
w242
wzall
R2al?
w2413

neatd
wea1s
e2a4lE

FOCAL B/6Y wwww

1417
se21
704@e
N2
lu2gt
ad2¢
7vnd
5355
774
7641

313
Hdee
v3za
nd2i
it
AT
were
v33a
¢dud
EdLe
L3323
TRCH B

bnpd
J045

eReY01'%

GETS, TAD I AXOUT
DCA GTEM
CMA
DCA XCT
TAD GTEM
RTLGE
RAL
JMP GEND
Hl:ﬂ.’p "’137
/1777
/OPTION LIST
OPTLST, "K
"R
"T
np
III
!Ic
Ilz
"x
I!E
"N
ns
"M
/1177

PALB=VS 8/16/72

/ (X=mMEM)

/ANALOG=DIGITAL CONVERSION

xADC, 6004
DCA FLACH
RETURN

/ARG MUST BE 2

PAGE 42
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Weel17 veBe XENDLN, @ /TERMINATFE THE BUFFERED LINE e "ENDLA®
2427 1550 TAD [ LASTLN /SAVE OLD POINTER
p2421 3534 DCA [ BUFR
w2422 1134 TAD BUFR /POINT TO NEW LAST LINE
wed2y 355¢ DCA I LASTLN
B2424 1134 TAD ADD /CHECK FOR EXTRA INFD
BR4a25 744y SZA
weaz2e  341p OCA I AXIN
wzaz27 121p TAD aAXIN /COMPUTE NEW END OF BUFFER
W2ad@  7wvag IAC
w2431 3134 DCA BUFR
n2432 1134 TAD STARTV /RESET VARIABLE LIST
02433 3155 DCA LASTYV
wedda 5617 JMP I XENDLN
/1/7//7/
Vw2435 ©@oaw TXTSAV, @ /SAVE CHAR AND TEXT POINTERS
nw2adb 4564 PUSHF
©Rad7  punyy TEXTP
veadr 1142 TAD CHAR
k2641 ahuyd PUSHA
weady 5635 JMP I TXTSAV
/
42443 vppp TXTRES, @ /RESTORE SAME
w2444 1413 POPA
82445 3142 ODCA CHAR
we2a4ade 4a5a5 POPF
w2447 17 TEXTP
w2454 5643 JMP I TXTRES
////7/
w2ad1 vuay GRPTST, o /AC VS LINENO w "TSTGRP™
wegade g4 AND P760Q
weadby 7141 CIA
w2454 35157 DCA T2
V2455 1143 TAD LINEND
B24he pupa AND P7A0D0
w2457 1157 TAD T2
w246 7650 SNA CLA
w2461 2251 ISZ GRPTST

82462 565 JMP I GRPTST



'AX2 X"

Vw2463
weae6dq
v2465
w2460
weasy7
w470
nw2ayl
weaze
weazd
ve474
w247s
@2476

02477
N8y
vesel
nesue
wevuna
webra
nesus
nweses
webu?

wesle
vebil
nes1e
vedl1d

webl 4
vwes1h
nwes1e
westy7
vehav
webel
weseez
wesed
vehla
vwebhesd
wehes6
w2527

FOCAL

2463
veoe
454y
3142
4511
1611
56603
4512
1142
1424
764p
5663
5264

arue
745¢
1142
1165
745¢
531
laee
4537
5677

1u6p
ab37
1@57
536

Cape
4511
114}
741¢
5326
1127
2314
7640
5714
2314
45p6
5714

2527

26K

B/69 weww
/I=0 SUBROUT

VAL=,

CHIN, 3
JMS
RPCA
SORT

JMP
ECHU, PRIN
TAD
TAD
SZA
JMP
JMP
///7/
ouT, 2
SNA
TAD
TAD
SNA
JMP
TAD
JMS
ouTx, JMP
11717/

QUTCR, TaAD
JMS
TAD
JNP
/1177

/TEST FOR A
/RETURNS: QT

XTSTER,

SORT
TLI

SKP
JMP
TAD
IS8z
SZA
JMP
182
GETC
JMP

/1177

COMEINZ =}

CoMOUT=2600

INES

I INDEV
CHAR
"

PALS=VB B/16/72 PAGE 44

/READ IN A CHARACTER SUBR, = "READCH

/LINEFEED OR RUBOUT?

ECHOLST=1

I CHIN
TC
CHAR
P76202
cLA

I CHIN
CHIN®{

CHAR
MCR

JUTCR
CCR

I OUTDEV
1 9UT

CCR

I DUTDEV
CLF

JUTX =Y

/YES

/SEE IF 2002 (L/T)
/ND, EXIT

/YES, GET ANQTHER

/O0UTPUT A CHARACTER = "PRINTCH
/USE (AC) OR (CHAR)

COMMA, SEMICOLON, OR CR = "TSTERMM
HER, ; OR CR, COMMA
/GETS NEXT CHARACTER AFTER COMMA OR DTHER

c
ST=1

o*5
SORTCN
XTSTER
cLa

I XTSTER
XTSTER

I XTSTER

/LOOK FOR ,ICR

/OTHER, GO PAST IT
/FOUND ONE, SEE WHAT IT 1S

/) OR CRI 2ND EXIT
/COMMA, 3RD EXIT

/COMMAND=INPUT BUFFER LIVES MWERE.



/uwtw FOLAL 5/69 wwwe PAL8=VB 8/16/72 PAGE 45

weene
weeny
neep2
weeud
w26y 4
vweees
weLeLes
weeny
veely
neell
Bwe612
vwees1y
vebla
vZeLs
n2e6ie
w2617
neezwv
weeal
Pem22
We623
weeza
negezh
ver26
weeey
vesdn
n2edt
L2632
wendl
weed4
Vie€3d5s
VPR3B
werd?
uehdp
w264y
uen4?2
LYK
w2644
vweK4as
v2646
weed7z
WeBsp
weadt
neesa
weedl
needa
weesdbs
vweese6
B2ens57

26ue

e
A
7575
d2aee
76l
2l
bn31
5225
6ude
Lidee
1418
33n6
1326
1262
7654
5345
1264
764¢
4526
13a@6
NPLLY
tad]
5244
6ud2
326¢
1663
7450
S5z44
Eriad
326
663
1263
7061
vind|y
1261
$263
6244
61uy
78480
LY B
8253
bul2
3037
1201
7144
1200
Guay
S4pn

*COMOUT

/INTERRUPT PROCESSOR,

SAVAC, @ /CONTENTS 0OF AC
SAVLK, @ /CONTENTS OF LINK
MBREAK, w203 /CONTRAOL=C
INTRPT, DCA SAVAC /SAVE WORKING DATA
RAR
DCA SAVLK
KSF /CHECK FOR KEYROARD FIRST
JMP TINT
KRB /READ BUFFER aND CLEAR FLAG TN FETCH NEXT
AND P177 /TGNORE PARITY BIT
TAD C2na
DCA SIN
TAD SIN
TAD MBREAK /MANUAL STOP?
SNA CLA
JMP RECOQVR
TAD INBUF /ANY SPACE?
SZA CLA
ERROR2 /WILL WAIT FOR QUTPUT RUFFFR
TAD SIN
DCA INBUF /SAVE INPUT
TINT,  TSF
JMP EXIT
TCF
DCA TELSW /TURN OFF THE IN=PROGRESS FLAG,
TAD I OPTRI
SNA
JMP EXIT /DONE
TPC /TYPE NEXT,
DCA TELSW /CLEAR AC AND TURN ON THE FLAG,
ODCA [ OPTRI /ZERD OUT THF DATA AREA
TAD OPTRI
IAC
AND P17
TAD QOPTRP
DCA OPTRI
EXIT, 6244 /RESTORE MEMNRY FIELD
6101 /SMP
NOP /(HLT)=IF YOU HAVE MEMORY PARITY
RSF /TEST H,S. READER FLAG
JMP ,+3
RRB /READ BUFFER AND CLEAR FLAG
CCA MINBUF /SAVE CHARACTER
TAD SAVLK
RAL CLL
TAD SAVAC
ION

EXITd, JMP I g



AXEX

neee6n
©2661
w662
b2e6d
needd

w2665
vwee6o
vwees7
nes7u
.v2n7l
wee7z2
beB73
vwes74

2675
vee74
vieeR77
weren
verul
warne
weruva
wered
weries
wa2ren
w2727
nweriv
weritl
werie
62713
wevi4
nerid
werie
wary7
wer2u
w2721
w2722
w2723
w2724
neres
werzes
were7
wer3y
w2731

w2732

FOCAL

naag
3409
3420
d40n@
Baog

oy
1264
755¢
5266
3275
3264
1275
5665

Pl A
3265
1265
1065
7650
I8
1265
4732
A
e
6unl
1662
764y
531¢
1266
764
5322
1265
budb
326¢
5675
1265
3662
1262
760
V3l
1261
3262
5675

dala

5/69 waww

TELSW,
OPTRA,
CPTRO,
OPTRI,
INBUF,
/1/71/

X133,

1177/
XOUTL,

SIn,

111171/
SKkPNF,

1

I10BUF
I10BUF

PAL8=«VS

8/16/72 PAGE 46

/INPUT SW4ITCH

I0BUF

A

1,

TAD
SPA
JMP
DCA
DCA
TAD
JMP

0

DCA
TAD
TAD
SNA
DCA
TAD
JMS
182
7

10N
TAD
SZA
JMP
TAD
SZA
JMP
TAD
TLS
DCA
JMP
TAD
bCA
TAD
IAC
AND
TAD
GCA
JMP

/QUTPUT POINTERS
/VARS

/KEYBOARD BUFFER,

INBUF
SNA
"2
XOUTL
INBUF
X0UTL
I XI33

X133
X133
MCR
CLa
TABCTR
XI33
I SKPNP
TABCTR

I OPTRO
CLA

."2
TELSW
CLa

o*hH
X133

TELSH

I XQUTL
X133

I OPTRO
OPTRO

P17
QPTRQ
QPTRO

I XQUTL

SKIPNP

/VIA (INDEV)
/ANY INPUT?

/NO = WAIT
/CLEAR INPUT BUFFER

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

/YES, RESET CARRIAGE INDFX
/SKIP IF A NON-PRINTING CHARACTER
/PRINTING: INCREMENT INDFX

/BE SURE INTERRUPT IS ON.
/ANY ROOM?

/A CHARACTER IS NONwZERD
/ND = WAIT,

/IN PROGRESS?

/NO

/TYPE CHARACTER.

/SET IN=PROGRESS FLAG,
/RETURN :

/SEND DATA

/SET POINTERS



/weww FOCAL 5/69 wwww

ve733
wers4
w2733
w2736
w2737
vwe2724y
wer74ay
62742
vwe743
nwez44
w2745
na74ae
wezaz
wezoe
w2751
wezr52
vwe754%
w2754
nwe7zhs
nR756
wers7
wez6ie
w2761
nwere2
wezes
neze4q
nwezes
N2766
w2767
bwer7v
wer71
wer7e
wer7ad
w2774
wer7s
w2776
vwer77
A3nid
W3nh)
wdeng
w3nng
winng
w3pud
vwanees
vw3nwnz
a3vle
w3dall
wde12
3013

4526
4526
4526
3225
3213
3336
)
7240
1346
Ji1ad
4733
6Gn2
5347
1415
3143
2260
1625
3132
7hay
1261
1
3411
2132
h3d55
3264
1261
3263
1261
3262
a734
1161
3113
7uarp
Eude
720y
1a8¢
4512
1032
4512
4514
€145
1545
7450
5211
J143
1062
4512
ab12
4514
le6e
4512
5177

PALB=VS

8/16/72 PAGE 47

EFROR2=ERROR} ERROR3SERROR) ERROR4=ERROR

WAITP,
cpTDOP,
ERROURS,
ERR2,

RECQVR,

/1177

OWATT
UPTTDO
DCA .41
]
CLA
TAD
DCA
JMS
10F
JMP
TAD
DCA
157
TAD
DCA
CMA
TAD
DCA
DCA
152
JMP
DCA
TAD
DCA
TAD
NCA
JMS
TAD
DCA
CMA
TLS
CLA
TAD CCR
PRINTC
TAD P277
PRINTC
PRNTLN
1Sz PC
TAD I PC
SNA
JMP
DCA LINEND
TAD P7740
PRINTC
PRINTC
PRNTLN

TAD CCR
PRINTC

JMP START

CMA
ERR2
LINEND
I WAITP

o*d
c2ea
LINENOQ
TELSW
M22
CNTR

OPTR®
XRT

I XRT
CNTR
=2
INBUF
OPTR
OPTRI
OPTRA
OPTRO
I NPTDOP
PTCH
113

 HE

/ERROR CALLED FROM A TABLE
/LIMIT EXCEEDED

/COMPUTE CALLING ADDRESS (ALSD "SPACE")

/AND USE IT AS ERROR NUMRER,
/SAVE ERROR CODE.
/WAIT FOR OUTPUT TO FINISH

/DISABLE INTERRUPT FNR IMNITIALTIZATIONS

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

/INIT I/0 BUFFERS.,

/INIT KEY=BUFR,
/INIT TTY POINTERS,

/8ET TO TTY QUTPUT

/RESET "READC"

/IF 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,

JUNLESS IT IS ZERD, (X=MEM)

/PRINT SPACE AGAIN AND
/PRINT LINE OF ERROR,

/INTERRUPT WILL BE RE=ENABLED SO0ON,
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/SKIP IF (AC) IS A NON=PRINTING CHARACTER
vdnld  eomg  SKIPNP, @

Q3n1s  ad2¢ KTLE /PRINTING CHARACTERS ARE 2402«337
wiple 771@ SPA CLA
v3ni7 7uv2e CML
a3n2a 7426 SNL
n3n21 2214 ISZ SKIPNP
P3n22 5614 JMP I SKIPNP
//11/

/FPACK A CHARACTER INTO THE BUFFER = "PACKC™
wdn23 Luun PACBUF, 2

w3nz24 4510 SORTJ /LOOK FOR ? OR RUBOUT
wip25 3Juls PACLST=~1
ndngs 6126 PACLS2=PACLST
wdwne7 1142 TAD CHAR
33w 4214 JMS SKIPNP /PRINTING CHARACTER?
u3m31 5234 JMP +3 /YES
N3pwd2 1071 TAD P77 /NO, PACK 77 FIRST
BIN3I 4242 JMS PCK{
n3wdda 1142 TAD CHAR /PACK 6=BIT CHARACTER
uwandd vazil AND P77
wande 4242 JMS PCK1
P3n37 5823 JMP I PACBUF
/1717
B34y 154 POUES, TAD P337 /USE 337 FOR ?
w3ndl 5235 JMP =4
/11/1/

/PACK (ONE 6«B8IT WORD
Bdnd2 ¢udn  PCKY, &

vdndd 2136 ISZ XCTIN
B3nda H2bp JMP ROT /PACK LEFT HALF
w3ndd 1135 TAD ADD /PACK RIGHT HALF AND STORE
3Ipde a1 bDCa I AXIN
A3nd? 1613 TAD PDLXR /CHECK FOR SPACE
wdeddy 7141 CLL CIA
w3undl 1ued TAD P13
wadnhe fvle TAD AXIN
w3eh3 763p SZL CLaA
vwadrsS4 4526 ERROR /BUFFER OR STORAGE OVERFLNwW
B3ndS5 E£64d2 JMP I PCK\1
//77//
n3nb6 277 PACLST, 277 /?
B3ud7 widz7 377 /RUBOUTY
/1777
pdabe 452r RCT, RTL6 /SAVE LEFY HALF
w36l 3135 NCA ADD
W3p62 Jvdp CMA
w3pbys 3136 DCA XCTIN

03n64 5642 JMP 1 PCKY



/uwkw FOCAL 5/69 swww

V365
vw3nbb
nwdne?7
w3e7w
P3n71
vdn7e
w373
nw3dn74
w3nzZhs
a3w7s
w3nz7
vw3i1lw
B31u6
w3tue
w3d1ud
A3 4
v3165
v3ive
pdi1nz
w311 e
w3111
w3112
w3119
w3114
v3115
waitio
w3117
w312
w3121
n3d1ee
VR
w3124

1a10
3242
1136
7640
5277
toie
7¢41
1153
774G
322
1324
a51e
2136
531
1642
a7
1923
7640
532z
1642
rU62
3135
7udp
141e
KY B R%
1135
1626
764n
70n4p
3136
5623
k334

/RUBCUT
kuB1,

RuB2,

RLB3,

PKZEROD,

SPLAT,

ONE
TAD
DCA
TAD
SZA
JMP
TAD
CIa
TAD
SMA
JMP
TAD

PALB=YV8 8/16/72 PAGE 49

CHARACTER

AXIN /SAVE POINTER

PCK1

XCTIN /CHARACTER IN ADD?

CLA

RUR2 /YES

AXIN /NO, BEGINNING OF BUFFER?

PACKST

CLa

PKZERO /YES, IGNORE
SPLAT /ECHD A BACKSLASH

PRINTC

ISz
JMP
TAD
AND
TAD
SZA
JMP
TAD
AND
OCA
CMA
TAD
DCA
TAD
TAD
SZA
CMa
DCA
JMP
334

XCTIN
RUBJ /BACKUP STORAGFE
I PCKY /KILL ADD AND CHECK FOR 77
P77 /IN 2ND HALF OF LAST STORED wORD
M77
CLA
PKZERD /NO, DONE
I PCK1 /KILL 2ND HALF OF LAST STORER WORD
P7749
ADD
/BACKUP POINTER
AXIN
AXIN
ADD /TEST FOR 77 IN ADD
Ciag
CLA

XCTIN
I PACBUF
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/DUMP THE SYMBOL TABLE CONTENTS

w3125 454 TrUMP, PUSHF /SAVE TEXT POINTERS
v3126 ¢017 TEXTP

w3127 704w CMA

vw3i1da 1134 TAD STARTYV /START VARIABLE LIST
w3131 314 TDLOUOP, DCA FLTXR

w3di1de 1614 TAD FLTXR /TEST FOR END OF L1IST
V3133 7udi CMA

w3134 1155 TAD LASTV

vw313h 78be SNa CLA

w3136 BI7nm JMP TDEND /END FOUND

@3137 1375 TAD TDTEXT /NO, SET UP PQINTERS
03i1d4e  3e17 DCA AXOQUT

w314l dp2e DCA XCT

w3142 1414 TAD I FLTXR /2 LETTERS OF VAR. NAME
A3143 3376 DCA TDTEXT+1

w3144 A5} PUSHJ /PRINT NAME AND " (M
w3d1dd 124} TQuoT

w3146 1414 TAD I FLTXR /GET AND PRINT SUBSCRIPT
w3147 4774 JMS I TDOUTP

n31%5a 45¢1 PUSHJ /PRINT ")sn

w3151 1241 TQuoT

23152 1e@h TAD P13 /SPACE TO 11TH COLUMN
BW3153 3nde DCA FLAC?2

63154 4a5¢ PUSHJ

w3ids 1374 TAB+12

w3186 2114 ISZ FLTXR

w3157 4417 FENT /PICK UP VALUE

3166 hHatda FGT I FLTXR /(DOES NOT AUTOINDEX)
v3161 Rmoar FEXT

w3diBe 4472 JMS I FOUTPUT /PRINT VALUE

n3163 16682 TAD CCR /AND A C,R,

w3164 4512 PRINTC

W31Es  1uU1d TAD FLTXR /INCREMENT FOR NEXT VAR,
k316 1P35 TAD P2

w3167 H33y JMP TDLOOP

w3178  45ub  TQREND, POPF /RESTORE TEXT POINTERS
w3171 vatLy TEXTP

w3drze §&773 JMP 1 .+i

w3173 1252 TASK4

w3174 61uy  TDOUTP, SIGOUT

83175 3175 TYuUTEXT, . /THE FOLLOWING IS FOCAL TEXT
¥3176  G@re @ /VAR, NAME GOES HERE

w3diz7  5a77 5077 /" (" AND C,R,

vwdzekr 1551 1551 /")s" AND C,.R.

w3zl 7577 7577

wdznz  15ne 1529



/kwws

03263
waeud
3285
nwdzee
wdaw7
wda2ly
©vwaz11l
w3212
©uw3a213
nwdzg14
w3215
wazle
63217
w322n
uwidzel
03222
wdees
wdgaa

wide2h
ndgee
w3227
vw323p
vw323}
n3232
¥w32343

w3234
Bw3235
v3236
vw3ed7
n324p
B3eal
03242

FGCAL

Lave
122¢
021
1621
701
RI-F¥
1622
1035
623
1623
1035
do24
5623
find1
eb2s
c627
2634
2717

e
6oy
1633
764¢
haes
5625
200y

4225
1vies
741
ages
4203
5642
6461

PALB=VS

8/16/72 PAGE 51

/TSF

/TCF

/TPC

/TLS

NAIT UNTIL QUTPUT FINISHES

/(SAAP) = FOR 2=USER
/LOOK AT TELSW

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

/SET UP FOR TTY OQUTPUT

E/69 wwww
/0PTIOM ROUTINES
/
/ROUTIME TO SET UP oUTPUT
cprYTOO, 4
TAD CTSF
DCA I OPTTL
TAD I OPTTL
IAC
DCA T OPTTL+!
TAD I OPTTL+1
TAD P2
DCA I OPTTL+2
TAD I OPTTL+2
TAD P2
DCA I OPTTL+3
JMP I OPTTDO
CTSF, TSF
CPTTL, TINT
TINT#2
TINT+7
SIN+{1
//77/
/ROUTINE TO
OwaAlT, @
ION
TAD I TSWP
SZA CLA
JMP (=3
JMP T QOWALIT
TSwP, TELSwW
///7/7/
OPTP, JMS OWAIT
TAD 422
SKP
GPTT, JMS JWAIT
JMS OPTTDO
OPTXIT, JMP I ,+1@

OPTRET

ZEXIT OPTIONS



'ATXE 2

23243
03244
03245
03246
03247
03250
03251

83252
83253
n3254
0325%5

03256
83257
e326@
83261
e3262
03263
03264
83265
03266
03267
03e79

03271
3272
03273

03274
83275
03276
83277
03300

83301

FOCAL

125¢
1247
3651
5241
4512
2466
1222

1247
3655
S524¢
2471

4506
4511
2013
7410
5256
4501
1601
4452
3670
5241
6002

4225
6202
9424

1301
3017
Jdeze
4501
1260

2036

5/69 wwew PALB=VB 8/16/72 PAGE 52
oPTX, TAD OPTCY /SUPPRESS "i" ON ASK
OPTCOL, TAD CPRINT /RESTORE "g"

DCA I COLP
JMP OPTXIT
CPRINT, PRINTC
OPTCY, CLA=PRINTC
COLP, TASKCL
/1//7/1/
OPTE, TAD CPRINT /SET UP FOR KEYBOARD ECHD
OPTN, DCA I ECHP /SUPPRESS ECHO
JMP OPTXIY
ECHP, ECHO
/1/7/7/
OPTS, GETC /SET UP USER TERMINATOR FOR “ASK®"
SORTC
TERMSw=3
SKP
JMP =4
PUSHJ /GET CHARACTER
EVAL
FIX
DCA I USERTP
JMP OPTXIT
USERTP, USERT
1//7/7
OPTM, JMS OWAIT /EXIT TO DISK MONITOR
I10F
JMP I P7600
///7//
/THIS IS THE INITIALIZATION COMMAND
HELLO, TAD WP
DCA AXOUTY
DCA XCT
PUSHJ /START BY SETTING FORMAT
TINTR
1177/
HP, HPTe /FOCAL TEXT "X8.410 K,T,I,E,t,SIE A"



XTEX

hW3ame
Vw333
L3364

w3dns

23306
233N7
w331
w3adll
va31e
v33143
w3izld4
B3N1s
©3316
w3317
wazae
23321
w3dae

w3323
3324
vw33eh
3326
n33z7
2333«
L3331
¥W3332
3338
w33add
nw3sah
83336
wa3sz
w3344
vw3dal
Q3842
n3343
A3344
w3345
w3346

FOCAL

7240
33ns
5241

vaan

cuae
1154
3225
1325
7654
5323
4513
1142
443
adv7
6625
gane
57068

1913
32@3
1364
3ul13
2151
1363
KB R
3136
1363
3153
451
4511
rede
5335
4d51e
8775
w774
4527
4513
5341

B/6Q weww PALBeV8 8/168/72 PAGE 53
/ 1/0 MODE OPTIONS
OPTC, CLA CMa
oPTI, DCA I0OSW
JMP OPTXIT
/1//1/
I0SwW, ?
/ 1,0 MODE? "I" a 207@ a INTERPRETIVE INPUT, NUMERIC OUTPUT
/ "C" = 7777 a3 SINGLE CHARACTER l/0
/1/7/7/
/"ASK" MASTER ROUTINE
INTASK, @
TAD PT1 /SAVE VAR, POINTER
DCA OWAIT
TAD IOSW /WHAT MODE OF INPUT?
SNA CLA
JMP STRING /INTERPRETIVE
READC /SINGLE CHARACTER
TAD CHAR /CONVERT CHARACTER CODE T0O FLOATING
FLOAT /POINT NUMBER
ASKEMD, FENT /SAVE VALUE
FPT 1 OWAIT
FEXT
JMP I INTASK
/INTERPRETIVE BUFFERED INPUT
STRING, TAD PDLXR /SAVE PUSHDOWN LIST POINTER
DCA OPTTDO
TAD AUFTOP /PROTECT TOP QF ASKBUF
DCA PDLXR
ISZ DEBGSW /DISABLE TRACE
INBARR, TAD BUFBOT /JINITIALIZE ASKBUF
DCA AXIN
DCA XCTIN
TAD BUFBOT
DCA PACKST
READC /IGNORE SPACES
SORTC
C247 =
JMP 0‘3
S0RTJ /SEARCH FOR TERMINATOR
ASKLST={
ASKLS2eASKL ST
PACKC /PACK INTO BUFFER
INGT, READC
JMP . m5



A X2

©vw3347
w335¢
w3351
w3352
w3354
¥w33bh4
wd3bs
w3336
n33ayz
n33ve
#3361
w3dee

w3363
w3364

03365
w3aeLe
w3367z
a337¢
w3371
033872

waaza3
w3374
63375
43376
w3az7z

FOCAL

1060
3142
4527
asu7
1243
3613
13638
3u17
Jnav
451
1606
5317

7550
7612

cpnn
1305
7641
5373
4472
5765

4452
745¢
713u
4537
5765

5/60 wuww PALBeVB 8/16/72 PAGE 54

/TERMINATOR FQUND, PROCESS INPUT

INTERM, TAD CCR
DCA CHaR
PACKC
PACKC
TAD OPTTDO
OCA PDLXR
TAD BUFBOT
DCA AXOUT
GCA XCT
PUSHJ
EVALw»1
JMP ASKEND
/1177
BUFBOT, ASKBUF
BUFTOP, ASKBND
1117/
/"TYPE" QUTPUT
QuTPT, @
TAD IOSW
8Za CLA
JMP COUTPT
JMS T FOUTPUT
JMP I QUTPT
1117/
COUTPT, FIX
SNA
CLL CML RAR
JMS I OUTDEV
JMP I OUTPT

/PACK A C.R,

/RESTIORE PDLXR

/INITIALIZE UNPACKING

/EVALUATE EXPRESSION

/BOTTOM OF BUFFER
/TOP+12 OF BUFFER

/WHAT KIND OF QUTPUT

/SINGLE CHARACTER
/NUMERIC OUTPUT, PRINT VALUE

/GET CODE FOR CHARACTER
/MODULO 256
/70 ALLOW ZERO CODE TO BE PRINTED

/KOTES "TDUMP" PRINTS ONLY IN NUMERIC MODE



/ewew FOCAL

wdazo
B3421
03422
vw3a2d
¥W3424
w3daz2h
wdazs
n3az?
w3ade
vw3431

Jave

342¢
vene
i
Vi385
rel?7
edy
1454
4240
6057
6671
7715
3432

2735

5/69 wwww
I0BUF=3400
/
«JOBUF+20
FEST, @A
2000
2355
2617
"3ey
1454
4040
6557
FRSTX, 6671
7715
BUFBEG=,
/1/1/7/
LIBRARY=ERRORS

PALS=V8 8/16/72

/TEXT POINTER
/DUMMY LINE NO
C=

FO

CA

Lo

NN N

5/
69

NN

/COMMAND NOT AVAILABLE

PAGE 55



A X2 2

w3432
n3aady
03434
03aldhd
P3A36
03437
Vw344
n3aal
V3442
¥w3443
03444
Vw3445
43446
vw3aa7z
¥3aby
w3dhHy
w3aby
w3453
vw34db4a
w3455
w3dabe
03457
n3abp
w3461
vdap?
03463
M3abd
“w3anhd
BILHE
43467
v347
n3azl

FUCAL 5/69 wwww

3432
73unu
1377
3176
bupe
622
61132
6243
6412
bdi2
6dze
5437
6447
6452
h462
K472
6764
8772
720
6do
3414
2376
5255
1ue7
Je1d
buay
a51¢2
ad12
4512
45¢1
n6ay
5671
2232

PALBeVB 8/16/72 PAGE 56

/FUCAL INITIALIZATION ROUTINE

«BUFBREG
BEGIMN,

CLA CLL
TAD (RECOVR+!{
DCA START=\
I0F
6022
6032
6203
6402
6412
6422
6432
6442
6452
6462
6472
6764
6772
CLA
TLS
DCA I FLTXR
I1SZ (=20
JMP =2
TAD BOTTOM
DCA PDLXR
ION
PRINTC
PRINTC
PRINTC
PUSHJ
WRITE
JMP T ,+1
ERVe]

/RESTORE RESTART

/CLEAR FLAGS TD PREVENT INTERRUPT
/PCF

/Kcc

/CDF CIF a0

/CLEAR PT@8'S

/CLEAR DECTAPE

/START LOW SPEED OUTPUT
/CLEAR QUTPUT BUFFER

/INITIALIZE PUSHDOWN LIST

/CHAR IS A C.R

/TYPE FOCAL HEADING

/ERASE ALL



/ewwwsr FLOAT

w3576
63577

wheui
vws6ep
wbep2
as6U3
vdeuda
ndend
udens
vwS6n7
5614
vwiell
whh12
5613
vwd614
wh615
w610
nbe17
w5624
vbe21
vwbra2
w623
vbe24
w625
vb626
w8627
wS631
nwS631
w5632
wBEJS
05634
ube3s
vwhn3eB
wobedy
woR4n
vb641
wb642
w5643
nbed4
woeK4as
vwi646
uwoHe47

7760
2746
S6ee

Rane
443y
3364
74
326¢
1363
Junaa
475%
3368
5215
€204
43526
4526
4522
5212
5251
12606
7796
704
1364
3364
4342
1127
3443
3042
dudy
4313
1162
7640
5241
1e4abd
770
5214
1361
3760
1162
711k
3162
1045
5762

== FOR FOCAL 5/69 PALS«VB8 8/16/72 PAGE 57

/eewww FLOAT == FOR FOCAL 5/69 wwwww

/EJATAFT 25e«JULw72

*5606H0

/DECIMAL TO BINARY CONVERSION 2/10/69

DBCONV, @
FLOAT
DCA DECEXP
CMA
DCA PSWIT
TAD C43 /35(12)
DCA FLAC®
JMS I SGNTST
DCA INSIGN
JMP NEWDIGe+1
PERIOD, ISZ PSWIT
ERROR
NEWDIG, GETC
TESTN
JMP PERIOD
JMP NOTDIG
TAD PSWIT
SMA CLA
CMA
TAD DECEXP
DCA DECEXP
JMS MULT1O
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 FLACY
JMP I ROTRAC

/FLOAT A ZERO
/JINITIALIZE

/SIGN OF MANTISSA

/. FOUND, SEE IF FIRSTY
/DOUBLE PERIODS
/I.LO0K FOR A DIGIT

/. FOUND

/NOT FOUND

/DECREMENT DECIMAL EXPONENT
/1F AFTER ,

/MULTIPLY FLAC BY 1@
/ADD NEW DIGIT

/CHECK FOR OVERFLOW

/NO QOVERFLOW

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

/ROTATE REST OF FLAC



/ewwww FLOAT

n5650
05651
05652
05683
25654
05655
25656
25657
05660
05661
25662
25663
05664
25665
05666
25667
05670
05671
05672
05673
05674
85675
25676
05677
05700
95701
05702
25703
05704
05705
05726
e57@7
05710
o5711
25712

4511
6145
5301
2365
445@
1366
3262
447
702@
6554
7000
1364
7450Q
5600
7500
5273
7001
3364
5277
7240
1364
3364
1266
1367
5256
4506
4755
304
a75%7
1164
2040
7041
1364
3364
5253

-= FOR FOCAL 5/69

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 L¢3
CLA CMA
TAD DECEXP
DCA DECEXP
TAD M3

TAD FLINST
JMP DBLOOP
GETC

JMS I SGNTST
DCA FLOP®
JMS I DECINI
TAD DECNUM
1SZ FLOP®
CIA

TAD DECEXP
DCA DECEXP
JMP DBTERM

PAL8=V8 8/16/72 PAGE 58

/TEST FOR LETTER E

/FOUND E
/END OF INPUT, AFFIX SIGN

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

JCHECK DECIMAL EXPONENT

/DONE

/NEGATIVE, SET UP TO FMY BY ,i@

/POSITIVE, SET UP TO FMY BY 10

/INSTRUCTION FMY FLTEN OR FLPTEN

/FOUND "E"
/TEST FOR SIGN

/INPUT A DECIMAL INTEGER

/CHECK S8IGN



/exwww FLOAT e= FOR FOCAL 5/69

a5713
05714
85715
v5716
wb717
o722
nd721
n&722
w723
vwb724
BS725
nd726
wb727
w8734
65731
wd732
wh733

v5734
v5735
w5736
w5737
5741
wb741

nb5742
vwhb743
w5744
05745
uw8746
uwb747
w575
w5751
65752
05753
w5754
wh758
w756
wb757
w5760
w5761
nwb762
w5763
vb764
wb765
w5766
vwb767
w8770
wh771
w772
whb773
©577a
whb7758

eany
7364p
1043
1vd?
Jdunay
7004
1842
1646
Jude
7004
fual
10498
3045
7¢04
116¢
Slég
5713

pope
4756
1162
7814
Jl6e
5734

v
4dn4
vaah
4518
Grda)
3162
4334
a334
4313
4334
5742
6E0JIy
7637
6ule
7251
5633
7250
Viedd
ke
G
7¢0w
3373
Vg
R4
A
7778
J146
3147
viee

PALB=V8 B8/16/72 PAGE 59

/ADD FLOP TO FLAC TRIPLE PRECISION WITH OVERFLOW

TRPLAD, ¢

CLA CLL

TAD FLOP3

TAD FLAC3

DCA FLAC3

RAL

TAD FLOP2

TAD FLAC?

DCA FLAC2

RAL

TAD FLOPY

TAD FLAC)

DCA FLAC)

RAL

TAD REMAIN

DCA REMAIN

JMF I TRPLAD
/MULTIPLY FLAC BY 2
MULT2, @

JMS I MULT2I

TAD REMAIN

RAL

DCA REMAIN

JMP 1 MULT?2
/MULTIPLY FLAC BY 19
MULTI®, 2

PUSHF

FLACY
POPF
FLOPY

DCA REMAIN

JMS MULT?2

JMS HMULT?

JMS TRPLAD

JMS MULT?2

JMP T MULTi1Q
SGNTST, TSTSGN
MULT2I, RALAC
DECINL, DECINT
IRARAC, RARAC
ICVRL, OVCHEK
ROTRAC, RARAC+5

/FLACs>F|OP

/CLEAR OVERFLOW
/FLAC»10 = (FLAC*2w2+FLAC)»2

Ca3, 43
DECEXP, n /IMPLICIT DECIMAL EXPONENT
INSIGN, /SIGN OF MANTISSA

CFNR,  FNR

FLINST, FMY ,+4

FLTEN, 0Q04 /10(12) FLOATING

2400
apna

FLPTEN, 7775 /.10(12) FLOATING

3146
3147
REMAINETEMPY






/ewvew FLOAT == FOR FOCAL 5/69 PAL8=V8 B8/16/72 PAGE 59wt

/CHARACTER LIST FOR "ASK"

w8776 ©r21% ASKLST, 215 /CR

wd777 e2la 214 /FF

neadw 337 337 /BA

wéwl 1254 254 /COMMA

weenr2 @rodw USERT, @ /USER=SELECTED CHARACTER

WERB3 1212 212 /LF



/ewwnw FLOAT

e6oed
0600s
p6v0E
eéee7

eénle
e6oil
eéei2
e6@13
véaid
86213
06016
eéol7
114"
véeel
e6n22
26023
vboe4d
06025
06026
p602?

06030
e6e3i
06032
060233
26934
w635
26036
06037
pée4de
0604}

E03@
7634
7766
7777

eeee
3164
4522
7p00
5610
45026
1164
7106
7530
5226
1164
7004
1127
7530
4526
5211l
0164

eeee
4521
3127
4511
6114
4506
4521
7240
1127
5630
©163

== FOR FOCAL 5/69 PALB=VB 8/16/72

/POWER OF 10 TABLE
INTABL, =1750 /1000
=144 /100
=12 /10
el /1
/INPUT A DECIMAL INTEGER <2048
DECINT, 2
DCA DECNUM
TESTN /GET A DIGIT
NOP
JMP I DECINT /NONE FOUND
GETC

PAGE 60

TAD DECNUM /MULTIPLY PREV, # BY 10

CLL RTL
SPA SZL

JMP ¢35 /OVERFLOW (>2247)

TAD DECNUM
RAL
TAD SORTCN /ADD NEW DIGIT
SPA SZL
ERROR
JMP DECINT+1l
DECNUMBTEMPS
/TEST FOR A SIGN
TSTSGN, @
SPNOR
ODCA SORTCN

SORTC /LO0K FOR ¢ OR =

SNLIST=1
GETC /8IGN FOUND

SPNOR /NOT FOUND
CLA CMA
TAD SORTCN /SORTCN?: 03+,

DIGIT=TEMP2

ise
JMP 1 TSTSGN /AC3 77778+, Q8w



'AZ2XR

A6pa2
wbudd
nwébpada
nbpas
nobwan
wénay
vhubdp
wbundi
wEpS5?2
A6p53
cbnda
vwenb5s
neuse
wbebsy
veubw
weneb |
vbub2
26069
weuebd
vbpn6s
veabLe
neue7
w7y
wEn71
wepny2
1Y A
wén7 4
vwén75
ner76
wen??

wel1ean
ey
wb162
o103
wb1und
we61R5
ub11é
ey
ne611m
b1y
6112
V6113
we114

26115
w6116

FLUAT

Ve
dilba
1314
3267
d21¢
4255
az2b5h
e21v
4255
4255
5642
v
3163
1164
12va
751k
5de7
3164
2163
2216
5257
732
2ebu
121¢
7650
50558
1163
1236
4512
5658

tong
Jdlba
11€4
7712
1edd
1315
4512
1164
7816
7¢41
4z24p
57¢¢
12v4
6115
veasd
vash

==~ FOR FOCAL 5/69

PALB=VS 8/16/72 PAGE 61

/FRINT A 224 DIGIT UNSIGNED DECIMAL INTEGER
/FIRST 2 LEADING ZEROES NOT PRINTED

INTOLT,

INTDO,

INTSUBp

INTNEG,

/0uTPUY
SIGOUT,

IMTPTR,
S"}LISTHQ
€253,

f

DCA
TAD
GCa
DCA
JMS
JMS
187
JMS
JMS
JMP
4

LCA
TAD
TAD
SPA
JMP
DCA
ISZ
182
JMP
CLA
182
TAD
SNA
JMP
TAD
TAD

DECNUM
INTPTR
INTSUB
DECINT
INTDO
INTDO
DECINT
INTDO
INTDO
I INTOUT

DIGIT
QECNUM
INTABL

INTNEG
DECNUM
DIGIT
DECINT
INTSUB=1
CLL
INTSUB
DECINT
CLaA

I INTDO
DIGIT
c264a

PRINTC

JMP

I INTDO

/POWER OF 10 POINTER

/DECINT=2 MEANS SKIP @ OUTPUT
/15T DIGIT (1mp@s)

/2ND DIGIT (197028)

/DECINT>2 MEANS PRINT 28

/3RD DIGIT (128)

/4TH DIGIT (UNITS)

/INITIALIZE

/SUBTRACT A POWER OF tn
/POSITIVE RESULT

/NONZERO DIGIT, SO IGNORF NO
/FURTHER ZEROES

/NEGATIVE RESULT

/SET UP NEXT PQOWER OF 1@

/IS IT A LEADING a?

/YES, SKIP IT
/NO, PRINT DIGIT

& SIGNED INTEGER IN AC

0
DCA
TAD
SPA
TAD
TAD

DECNUM
NECNUM
CLA

P2
€253

PRINTC

TAD
SPA
CIA
JMS
JMP
TAD

253
255

DECNUM

INTOUT
I SIGOUT
INTABL

/SAVE NUMBER
/MAKE A =
/MAKE A «

/OUTPUT ABSOLUTE VALUE

/0UTPUT THWE NUMBER

/FOR SIGN TESTING

/+
/=



/owkww FLOAT == FOR FOCAL 5/69 PAL8=V8 8/16/72 PAGE 62

/t FORMAT CQUTPUT ROUTINE

w6117 72¢f  XxXx,  CLA /CONVERT TO E FORMAT ON NVERFLOW
w612¢. 1451 TAD TOTDIG
w6121  741v SKP
¢6122 1133 FLGUT, TAD DECP /E FORMAT (%2) FLOATING AUTPUT
w6123 7val CIA
w6124 7450 SNA
w6125 1347 TAD MDIG /6 DIGITS IF @ GIVEN
06126 3164 DCA DECNUM /DIGIT COUNTER
w6127 1wz TAD PER /PERIOD
66130 4512 PRINTC
w6131 1412 FLDIG, TAD I XRT2 /NEXT DIGIT
w6132 2157 187 T2 /0UT OF SIG DIGITS?
¥6133 533t JMP 43 /NO, PRINT DIGIT
w6134 724y CLA CMa /YES, RESET POINTER AND PRINT 0
06135 3157 DCA T2
06136 4750 JMS I OUTP
w6137  741v SKP /FIELD NOW FILLED, PRINT EXPONENT
w6140 5331 JMP FLDIG
/B=0 CONV EXPUNENT QUTPUT
06141 1346 TAD €305 /PRINT LETTER E
p6142 4512 PRINTC
66143 1156 TAD T4 /OUTPUT THE EXPONENT
w6144 a3u¢ JMS SIGOUT
w6145 577v  BLEND, JMP I BDCONV /DONE
w6146 345 €35, 395 /E

we147 7772 rvL1G, =DIGITS
w615 €437 tLYP, UUTA

JEKINT A LINE NUMBER = "PRNTLN"
w6151 cuvl  XPRNTL, @

w6152 1143 TAL LINENO

Mb1b3 4h2w KTLE

ne154 P71 AND P77

w155 4zd? JMS INTOUT /2=0DIGIT PART NUMBER
w6156 juv22 TAD PER

ne1hH7 ab12 PRINTC /DECIMAL POINT

wE16» 1143 TAD LINENQ -
w6161 w26 AND P177 /2=DIGIT STEP NUMBER
ne162 4242 JMS INTOUT

vbl1od 1033 TAD C2492 /SPACE

we164 3142 DCA CHAR

ne1es adbi12 PRINTC

wb16b 5751 JMP I XPRNTL



/kwkws FLOAT e= FCR FOCAL 5/69 PAL8=VE 8/16/72 PAGE 63

w6167 vuld NEGSGN, 255=240

/BINARY TO DECIMAL CONVERSION AND QUTPUT
w176 e BOCONV, #

w6171 1¢458 TAD FLACH /CHECK SIGN
w172 770¢ SMA CLA
ubi173 5376 JMP L, +3
we174 a4ly NEGATE /NEGATIVE, TAKE ABSOLUTE VALUE
6175 1367 TAD MEGSGN /MAKE A =
¢6176 1433 TAU €240 /MAKE A SPACE
w6177 4h1e PRINTC
k2B 724u CLA CMA /DECREMENT BINARY EXPONENT
wb2vl 1444 TAD FLACO
nbove Jrda DCA FLACH
v62vy 3156 BRSCAL, DCA T /INITIALIZE DECIMAL EXPONENT
w224 1444 TAD FLACH /START SCALING? =4<EXP<D?
w6215 75pw SMA
w6206 522w JMP SDOWN /TN0 BIG, SCALE DOWN
wbegr7 1631 TAD I TENPT
16212 7726 SMA CLaA
wball H244 JMP SCALED /JWITHIN LIMITS, DONE
wea12 447 FENT /T00 SMALL, SCALE UuP
ve21s8  Jdbpdy FrHY 1 TENPT
wb214 (Gunkp FEXTY
w6215 724w CLA CMA
216 1156 TAD T1i /DECREMENT DECIMAL EXPONENT
wbzl7 5223 JMP HBDSCAL
wb228 4447  SLOWN, FENT /SCALE DOWN
A6221 363¢ FY I PTENPT
We2z2 vipwg FEXT
w6223 7161 TAC /INCREMENT DECIMAL EXPONENT
weoZ4a 5218 JMP =5
/CONSTANTS

w6225 7771 DCLUUMT, =“DIGITS=1
Ve226 7772 MpIGIT, =~DIGITS
w6227 i#de7  RND2, NIGITS+1
v6e2dv 7766 M12, -12
/POINTERS
w6231 57786 TENPT, FLTEwN
w6232 5773 PTENPT, FLPTEN
46233 5734 MLLTZ2P, MULT2
w6234 5742 MUL1@P, MULT1O
w6235 7544 RUFST, DIGBUF =]
ue23s 6122 FLOUTP, FLOUT
w6237 6117 XxXxpr, XXX
/RUUTINE TO DECREMENT THE DIGIT POINTER
nwe24¢  7¢ay DECKR, CMA :
66241 1yarp TAD FLOPR
w6242 ss4u CCA FLOPQ
wbegdd 5354 JMP RET



/AX22 1]

06244
w6245
06246
w6e47
06250
86251
o652
06253
26254
062598
06256
06257
062602
06261
w6262
26263
06264
06265
06266
w6267
a6279
06271
6272
86273
06274
862753
06276
06277
86300
66301
p6l02
26303
w6304
06303
06306
86307
06310
06311
86312
06313
26314
063195
66316
06317
86320
06321
w6322
86323
06324
86325
86326
86327
86330
86331

FLOAT

4633
1235
5812
4634
1162
5266
71i@
Jued
1043
7e1@
3245
1046
7010
3046
1047
701¢
3047
1004
2044
5252
7448
5301
7240
1156
3156
1045
7650
31356
7410
3412
1225
3044
4634
1162
3442
2044
5304
1235
3012
1225
3157
1051
7450
534p
7041
1133
755@
5327
7200
1251
3133
1156
7500
7220

=» FOR FOCAL 5/69

/FINISHED SCALING,

SCALED,

goca,

8pCiL,

BpcC2,

JMS
TAD
DCA
JMS
TAD
JMP
CLL
DCA
TAD
RAR
DCA
TAD
RAR
OCA
TAD
RAR
DCA
TAD
182
JMP
SZA
JMP
CLA
TAD
DCA
TAD
SNA
DCA
SKP
DCA
TAD
DCA
JMS
TAD
DCA
182
JMP
TAD
DCA
TAD
DCA
TAD

SNA

JMP
CIA
TAD
SPA
JHP
CLA
TAD
DCA
TAD
SMA
CLA

I MULT2P
BUFST
XRT2

I MUL1OP
REMAIN
BDC1

RAR
FNEGSW
FLACHY

FLACI
FLAC?2

FLACR2
FLACY

FLAC3
FNEGSW
FLAC®
BOCO

BDC2
CMA
T1

T1
FLACY
CLA
T

I XRT2
DCOUNT
FLACOQ
I MULLOP
REMAIN
I XRT2
FLACO
o4
BUFST
XRT2
DCOUNT
T2
TOTDIG

R6

DECP
SNA
Ry

TOTDIG
DECP
T1

PALB=VE 8/16/72 PAGE 64
GENERATE DIGITS

/ROTATE FLAC LEFT
/INITIALIZE DIGIT BUFFER

/MULTIPLY BY 10
/OVERFLON

/TEMP STORAGE OF FIRST DIGIT
/ROTATE FLAC RIGHT

/PREV. OVERFLOW
/CHECK ROTATE COUNT

/FIRST DIGIT 18 @, IGNORE
/DECREMENT DECIMAL EXPONENTY

/EXPuQ IF MANTISSAsD

/FIRST DIGIT WAS NOT 0
/SET TO COUNT DIGITS

/MULTIPLY BY 10
/8AVE DIGIT JUST GENERATED

/REINITIALIZE POINTER
/DIGITS AVAILABLE

/DIGITS WANTED

/E FORMAT, ROUND TO 6 PLACES
/COMPUTE FIELD SIZES

/COMPARE DECP TO TOTDIG
/MORE DECP THAN TOTAL DIGITS!

/COMPARE EXPONENT TO FIELD SIZE
/INTEGER FIELD >» EXPONENT



/ewvwew FLOAT we FOR FOCAL 5/69

6332
w6333
neadd
6335
w6336
w6337
vbs4p
nb6dd
wb34?
nwb3d3
6344
wbads
VRY Y]
w6347
PE3I5H2
b3Sy
Be352
MWEI5I
we3dhHa
w6355
vwb3se6
w6357
vwB36:
VE3BY
w6362
w6363

1051
751
5362
1226
7508¢
7220
1227
Jeva
1235
10r4
Jndy
17024
7val
Jura
1031
e44¢
144y
123w
774
5364
ddap
294
924y
440
2156
72w

RE&,

RET,

TAD
SPA
JMP
TAD
SMA
CLa
TAD
DCA
TAD
TAD
DCA
TAD
CIA
DCA
TAD
Is2
TAD
TAD
SPA
JMP
DCA
IS8z
JMP
1§82
182
CLA

TOTDIG

FPRNT=2
401IGIT

RND2
FNEGSW
BUFST
FNEGSW
FLOPQ
FNEGSW

FNEGSH
I TENPT
I FLOPR
I FLOPD
Mi2

CLA
FPRNT

I FLOPe
FNEGSW
DECR

I FLOPD
T1

PALB=VE 8/16/72 PAGE 6dwi

/NO ROUNDING NEEDED
/ROUND TO DECP+EXP PLACFS

/START ROUNDING

/PLACES TO ROUND TO
/ROUNDING START ADDRESS
/SET UP ROUND COUNT

/START ROUNDING PROCESS RY
/ADDING 4 TO FIRST DIGIT
/INCREMENT CURRENT DIGIT

/DIGIT>»9%

/N0, END ROUNDING

/YES, SET DIGIT TO @ AND CARRY
/BEGINNING OF BUFFER?

/NO DECREMENT BUFFER ADDRESS
/YES, FAKE CARRY FROM FIRST NIGIT






/eevue FLDAT we FQOR FOCAL 5/69

v6364
we36S
vwe3be
dX1.¥4
e’z
v6371
weaze
w6373
ueaza
wb3a7 s
w6376
we37z7
D64
wbapl
nedue
obapd
a64u14
ebaus

1651
7450
5636
7641
3164
1164
1156
754¢
5037
1133
75va
72
7¢4]
1156
7141
durd
743¢
ve2e

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 xXXP
DECP

T
CIA
FNEGSH

INe 4

PAL8=VB B8/16/72 PAGE 65

/SET UP FIELD SIZES
/E FORMAT QuTPUTY

/NUMBER OF PLACES TO PRINT

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

/ADJUST DECIMAL POINT

/NUMBER OF INTEGER PLACES
/NO INTEGER PLACES



K2R X XY

weaab
6407
vbalw
veall
w6al?2
vEal1d
wéeala
wBdlbd
VwE41B
6417
we42m
wkazi
vwbda22
w6423
vwbaya
vwba2s
wba2en
w6427
MEA3R
nGajl
vBadzg
vwbd33
vwBad4
vw643h
n6436

n6as7
nbadp
wbadl
weaday
nbd4add
vbdd44
we44dh

FLOAT

1156
1474
76530
5225
17%¢d
7vunl
771¢
1egd
4237
5645
2rad
Seve
1p22
4512
5246
7vdp
1156
3158
21587
5235
Jiady
31587
be1é
1412
5216

VRee
1vde
4512
2164
2237
5637
F145

=« FCR FUCAL 5/69

/85TART PRINTING

BACK, TAD
TAC
SiA
JMP
TAD
IAC
SPA
TAD
Ity JMS
JMP
182
JMP
TAD

T1
FNEGSW
CLA
DIG
FNEGSW

CLA

M2

QUTA

I BDENDP
FNEGSW
BACK

PER

PRINTC

JMP
0I1G, CMA
TAD
DCA
152
JMP
CMA
DCA
JMP
TAD
JMP

BACK

L
T1

T2
Yy

T2
IN
I XRT2
IN

PALB=VB B8/16/72 PAGE 66

/PRINT A DIGIT

/PRINT 2 IF ONE INTEGER PLACF LEFT
/OTHERWISE A SPACE
/PRINT A CHARACTER
/FIELD FILLED, EXIT

/CONTINUE
/DECIMAL POINT

/NDECREMENT DECIMAL EXPONENT

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

/PRINT A @
/PRINT A SIG DIGIT

/CIGIT PRINT ROUTINE FOR BDCONV

cuTa, ]
TAD

C260

PRINTC

182
182
JMP

DECNUM
auUTA
I oUTA

BLCENDP, BDEND

/CONVERT TO ASCII

/FIELD FILLED?
/NO, GO TO SECOND RETURN



IAZ2 X2

vw6a4s
nw6ady
n6asSy
wbadl
n64as52

w6453
v€4ab4
wbadh
w6456
weah7
2646

vbdb |
vwe462
vwEabd
¢6a64
w6abh

vwEdBa
neasy
¢6a7
dbal
wkda7?
w6473
6474
bL6EA7S
neazae
weay?
WeS iy
nesvt
nesp2
AR Y7
uBs5n4
w6515

we5¢8
vesa7
nés51¢
ue511
wbbhie
w6513
w6514
nes1s
vebdle

w6517

FLOAT

4521
451y
2377
7974
4526

724y
337
bl 4
1317
11e}
3113

a5¢5
5261
665
8246
“616

47
1vws7
315¢
3157
by
1¢37
7720
536
2157
a27¢e
2156
5272
11614
3113
1654
h31H

7240
30837
N
kd¢en
745v
5207
1015
3142
Ebe6

avvd

== FOR FOCAL 5/69

/ "OPTION" PROCESSOR

PALB=VSB

B/16/72 PAGE 67

OPTICON, SPNOR /GET OPTION LETTER
SORTJ
OPTLST=1
OPTYTBL=OPTLST
ERROR /ILLEGAL OPTION NAME
/777
CPTR, CLA CMa /SWAP INPUT TO HIGH SPEER READFR
GCA HINBUF
RFC /START READER
TAD RESTR /POINT TO "HREAD"
(PTh, TAC PTCH /SWAP TO KEYBOARD IF CALLED HERE
bCA 113
/1//1//
CFTRET, TSTERM /MOVE TO ,jCR
JMP =)
JMP T 42 /END OF OPTIONS
JMP OPTION /CONTINUE PROCESSING OPTIONS
PROC
(/7777
/F1GH SPEED INPUT ROUTINE
FREAD, ¢
TAD M5 /SET UP READ TIMER
pCa T4
DCA T2
HREAL2, ION /(SWAP) = FQOR 2=USER
TAD HINBUF /WAIT FOR INPUT
SMA CLA
JMP HSGO /CHARACTER READY
IS§Z T2 /NOT YET, CHECK TIMER
JMP HREAD2
ISZ Ty
JMP HREAD2
TAD PTCH /TIME'S UP, QUT OF TAPE
OCA 113 /SWAP TO KEYBOARD INPUT
TAD P337 /RETURN A B,A, TO KILL UMNENDED LINE
JMP RESTRw=2 /0R SPURIOQOUS CHARACTER
/7717
HSGO, CMA /FOUND CHARACTER
OCA HINBUF /SET TO READ NEXT
RRB RFC
AND P177 /IGNORE PARITY AND BL ANK
SNA
JMP HREAD+1{
TAD C22@
DCA CHAR
JMP I HREAD
/1//77/
RESTF, HREAD=CHIN



/wwwww FLUAT == FCR FOCAL 5/69 PALB=V8 8/16/72 PAGE 68

E60¢ PAGE
/FLOATING POINT PACKAGE
/ARITHMETIC INTERPRETER
vweedv. CRew  FFANT, A

webul 73y CLA CLL
wbbie 1Bry TAD I FPNT /FLOATING INSTRUCTION
veetEd  74%k SNA

vEBN4a  S6uY JMP I FPNT /FEXT

vEEDS  U1S AND C222 /GET PAGE BIT

weEBRGE  764p SZA CL.A

wben?  12vr TAD FPNT /CURRENT PAGE

ABBIV v w24 AND P7BQ20

whell 4241 DCA FLADDR /START ADDRESS OF ADDRESSED PAGE
weelz2 1640 TAU I FPNT /GET ADDRESS BITS
VEBLY Guzek AND P177

ne614 1231 TAD FLLADDR

vuepld 3231 DCA FLADDR /FULL 12=BIT ADDRESS
Vw6616 167R TAD I FPNT

webl7 22uu 1SZ FPNT

vwee22 7146 CLL RTL /0P BITS a»AC9e1}
vwbbel 76v¢6 PTL /INDIRECT BIT =s>»_INK
We622 widt AND P17

aee23 1234 TAD DRECTR /SET UP OP POINTER
vbe2d 3238 DCA DIRECT

6625 1031 TAD I FLADDR /INDIRECT?

6626 7432 SZL

wee27 3z3t DCA FLADDR /YES

663N 4504 PUSHF /NO, GET OPERAND
whodl uvew FLADDK, @

WEB3IZ2 abHuh POPF

WeBdd  rYaE FLOP

w6634 3ud3 DCA FLOPJ /CLEAR LOW ORDER OPERAND
LE638  H6I7  LIRECT, JMP I .42 /0P DIRECT INSTRUCTINN
w6636 5637 i kKECTk, JMP I L+ /0P TABLE

w6637 7448 FLPOw

vwebedy ©B72v FLADOD

vwbea| 6717 FLSUB

vbedz 7477 FLMUL

nwesdld 7171 FLDIV

vbbd44 66a7 FLGET

WE6B4A5  bE5H3 FLPUT

664 6787 FLNOR



/ewwew FLGAT

w6647
U J J 210
vweeht
E65H2
w6653
v6h54
weeshs
w6656
wbbh7
neesep
seeb]
vwbb62
Vw6663
o664
vweHuBs
weobbH
w6667
A X VA"
wen7 |
vweEB72
VEB73
WeE74
nee7s
Wee76
VWE&T7
a67evy
vwer7@y
wb7vig
ne7vd
Bwe71n4
w6705
vwé706
wezez
€744
w6711
we712
uwe713
w6714
vwb715
vuh716

45v 4
Le4r
1284
5256
45y 4
vhda
131
J26¢
adud
e
baul
Vbl
1042
7141
Judy
7024
lva]
7ray)
dudl
tevd
7144
J¥v g
5662
Py
730
{vid?
7241
Jr47
7v24
jede
7041
Judbk
/v2a
148
7241
Juds
luidg
714¢
SWa
5n76

== FOR FOCAL 5/69

FLGET,

FLPUT,

NEGOF,

MNELAC,

PLUSHF

FLOP

TAD ,+3
JMP .+4
PUSHF

FLAC

TAD FLADDR
DCA 2
POPF

@

JMP FPNT#+1
2

TAD FLOP2
CLL CIA

DCA FLOP2
CML RAL

TAD FLOPY
CIA

DCA FLOPY
TAD FNEGSW
CLL CMA

DCA FNEGSW
JMP I NEGOP
»

ClLA CLL

TAD FLAC3
CIA

DCA FLACS3
CML RAL

TAD FLAC2
Cla

DCA FLAC2
CML RAL

TAD FLACY
CIA

DCA FLACH
TAD FNEGSW
CLL CMaA

DCA FNEGSW
JMP I NEGAC

PALBeV8 8/16/72 PAGE 69

/0P 53 GET FLAC FROM STORAGE
/SET UP POINTER TO FLAC
/0P 61 PUT FLAC IN STORAGE

/SET UP POINTER T0O STORAGE

/ADDRESS OF STORAGE LOCATION
/ROUTINE TO NEGATE FLOP

/FNEGSW IS COMPLEMENTED WHEN
/FLOP OR FLAC IS NEGATED

/ROUTINE TO NEGATE FLAC = "NEGATE"
/TRIPLE PRECISION



AR R 'R

w717
w672
ub721
wer222
w6723
w724
w6725
w6726
w6727
w6723
w731
ub732
w6733
w6734
nb735
w736
w7287
vwe74u
ne741
wb742
wb743
wb744
6745
we74p
w6747
vE75y
we751
wb752
we753%
wb754
vwb755
wWoe7/756
ue757
we7¢60
w761
VE762
46763
wb7o04
we/765
ne76n
vwb767
we77d
w6771

FLUAT == FOR FOCAL 5/69

420¢g
124H
765¢
hea?
1641
765
520
iudp
7v4)
1aa
745¢
5347
75uv¢
5d4p
1365
751«
S5ca7
1364
32 3b
4767
7239
44y
H3h7
7¢ 41
196hH
751V
S5ev}
1364
32345
L7k
2235
2354
a7e7
4766
477y
a771
Szel
7751
g7
771
7251
57138
Jéyh

/ARITHMETIC OPERATIONS

PAL8=VS

8/716/72 PAGE 77

/BCTH FLLAC AND FLOP MUST BE NORMALIZED FOR
/eme /A (FAD,FSU,FMY,FDV,FXP)

FLSUR,
FLAGD,

SHELCOP,

CVBIME,

FLKOF,

.\-27 ’
P27,
KAROPY,
KARACT,
FILADZ,
nwCRF,

JMS
TAD
SNA
JMP
TAD
SNA
JMP
TAD
CIA
TAD
SNA
JMP
SMA
JMP
TAD
SPA
JMP
TAD
DCA
JMS
182
JMP
JMP
CIA
TAD
SPA
JMP
TAD
DCA
JMS
152
JMP
JMS
JMS
JMS
JMS
JMP
.27
27

NEGOP
FLAC1H
CLa
FLGET
FLOP1
CLA
FPNT#1
FLOPQ

FLACR
CMBINE

SHFLOP
r27

FLGET
127
DIRECT

I RARAC!
DIRECT
"2
CMBINE

re7

FPNT+1
a7
DIRECT

1 RAROP{
JIRECT

I RARAC]
I RARQPY
I FLADJ
I NORF
FPMNT+1

RARQP
RARAC
TRPLAD
FNORM

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

/RESULT=0PERAND IF FLAC=n

/RESULT®FLAC IF FLOPapQ
/COMPARE EXPONENTS

/EQUAL, GO ADD TOGETHER
/NOT EQUAL, NEED SHIFTING
/FLAC>FLOP, SHIFT FLOP
/FLAC<FLOP, SHIFT FLAC
/T00 FAR TO SHIFT,
/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 BOTM TO PREVENT OVERFLOW

/ADD TRIPLE PRECISION
/0P 71 NORMALIZE FLAC

TREAT AS 1F FLACsQ



/wwwwe FLOAT == FOR FOCAL 5/60 PALB=V8 8/16/72 PAGE 71

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

v6773 3347 INTERM /FF, TERMINATOR

w6774 333w INBARR /BA, RESTART INPUT

w6775 3347 INTERM /COMMA, TERMINATOR

46776 3347 INTERM /USER«SPECIFIED TERMINATOR

w6777 3345 INGT /LF, IGNORE



'AX2 X

wlen@
w7001
w70e2
w7 d
w7erd
wlnvd
w76
uZwu?
b7wrlp
w7uil
a7vlie
w7013
w7014
w7ulLh
w7el16
n7vl7
w7020
wluel
A7u22
vi7ingd
wlred
wZeed
n7nze
w7une7
w7nde
w7031
a7032
a7n33
n7r34
w7nds
w7vde6

vw7ud7
YA T
uw7ndéi
n7pnd?
w7043
w7pd4
B7r45
7046
w7vndy
w7ube
w7e51
w7nh2
Bw7u53
Bw7uh4a

FLLAT == FOR FOCAL 5/69

7Gu0
Peui
7340
Jiiund
1¢45%
7450
1046
745y
10047
7658
Se2d2
1445
771¢
445
3256
1v4ad
7124
771¢
525
4237
2ehb
H21lE
2vird
445¢
1255
7¢d1
1444
Jvda
dvdy?
Seky
B
ALG2
7847
e
11247
7124
dnd?
4245
5637
g
1146
7uvd
Jude
1445
764
RYZY-¥)
hoHah
Jehi5

MULPLR=,
FNORM,

MRLOOP,

FLTPT,
NEGOPL,
PkCD1s=,
rLLAC,

URAL,

MGRC=,

7

CLL
DCA
TAD
SNA
TAD
SNA
TAD
SNA
JMP

CLA CMA
FNEGSW
FLACY

FLAC2

FLAC3
cLA
NOREND
TAD FLACIH
SPA CLA
NEGATE

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

TAD NQRC
Cla

TAD FLACA
GCA FLACR
DCA FLAC3
JMP I FNORM
FPNT#}
NEGOPR

@

TAD
cLL
vCaA
JMS
JMP
e

TAD
RAL
DCA
TAD
KAL
DCA FLAC!

JMP I DRAL

FLACS
RAL
FLAC3
DRAL

I RALAC

FLaAC2

FLAC2
FLACY

PALB=VS

8/16/72 PAGE 72

/ROUTINE TO NORMALIZE FLAC
/INITIALIZE SIGN SWITCH

/TEST FOR ZERD

/ZERQ, NO NEED TO NORMALIZE

/SIGN IS NEGATIVE
/SHIFT COUNTER
/SHIFT NEEDED?

/NO, BIT {ayg
/RECORD A SHIFT
/RESTORE SIGN

/CORRECT EXPONENT

/NORMALIZED # IS 3 WORDS

/ROUTINE TO RQTATE FLAC 1 7O LFFY
/CALL DOUBLE RAL

/ROTATE FLAC 1 LEFT, DOUBLE PRECISION



/ewwkxx FLOAT = FOR FOCAL 5/60

nZunss
v7¢o6
w7vd7
w7e6d
w7061
w7062
67063
nw7vo4
27065
aw7e66
u7no?
a7n7v
w7071
wlwn?e
W7673
w7074
w7075
w776

Cany
7341
Skwd
1v4b
745¢
5635
771y
445y
145
dlog
1uae
3160
1e4ay
77 1v
4BAR
1w d
3157
5655

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

PAL3eVB 8/16/72 PAGE 73

TEST SIGNS OF FLAC AND FLOP,
IN TEMP, FOR FLMUL AND FLOTV

CLa CMA
FNEGSW
FLACY

I FLTPT
CLA

NEGATE

TAD
DCA
TAD
DCA
TAD
SG‘HSE“To SF’A
JMS
TAD
DCa
JMP

FLACY
TEMP{
FlLLaC2
TEMP2
FLOP1
CLA

I NEGQP1
FNEGSW
T2

I FIXSGN

/TEST FLAC
/2ERO, 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



/wwwwy FLOAT me FCR FOCAL 5/69

a7e77
871ep
w71t
w7102
w7149
w71pn4
w71ed
B7106
®v7167
w71y
w7111
w7112
07113
7114
w7115
B7116
w7117
w712
w7121
w7122
w7123
w7124
w7125
w7120
w7127
w7130
w7131
w7132

1263
3272
4255
1vd2
4333
731
l1e 44
fedl
Juda
12772
Sed?7
1237
Jid6
1441
4333
147
a7
74 a
1272
levde
Juide
7v04
1237
Jndhs
a2yl
2187
4450
5635

FLUL,

TAD
LCA
JMS
TAD
JMS
CLa
TAD
TAD
NCA
TAD
DCaA
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
DCA
JMS
IS2

SPACL A
SGNSWT
FIXSGN
FLOP?
S50MULT
CLL IAC
FLACQ
FLOPQ
FLAC@
PROD2
FLAC3
PRODY
FLAC2
FLOPY
SOMULT
FLAC3
FLAC3

PROD?2
FLAC2
FLAC2

PROD1Y
FLACH
FNORM
T2

EGATE

JMP

I FLTPTY

PALB=VS B8/16/72 PAGE 74

/0P 3% MULTIPLY BY QPERAND
/WANT POSITIVE OPERAND HERF

/MULTIPLY (TEMPY{ TEMP2) BY FLOP2
/IGNORE LOW ORDER RESULT
/ADD EXPONENTS

/SAVE PARTIAL RESULTS

/MULTIPLY (TEMPY1 TEMP2) BY FLOPY

/COMBINE RESULTS OF MULTIPLICATIONS

/NORMALIZE RESULTS
/CHECK SIGN OF RESULT



/wwwww FIOLT ==« FOR FOCAL 5/69

w7134
#7134
?7135
w7136
w7137
y714u
vw7141
w7142
¥w7143

w7144

w7145
A714n
w7147
w715
w7151
w7152
w7153
w7154
w7155
87156
w7157
w7160
07161
o716
w7163
w716a
n71eh
n7166
w7167

w717y

SRBY
2Vt
3237
327¢
1377
3255
710¢
12np
7616
21y
742¢
5355
71061
1163
127¢
3272
7vita
1162
1237
761¢
3237
1272
7l
3272
2255
5342
12vy
710
57343
7v7e
77FA4

SCEMULT,

SCLnne,

3L SHIFT,

14,

@

DCA
DCA
DCA
TAD
DCA
CLL
TAD
RAR
DCA
SNL
JMP
CLL
TAD
TAD
DCA
RAL
TAD
TAD
KAR
NCA
TAD
R AR
DCA
152
JMP
TAD
RAR

JMP T SOMULT
PROC2SSGNSKT

=14

MULPLR
PROD1
PROD2
114
FIXSGN

AULPLR
MULPLR
SDSHIFT
TEMP2
PROD?2
PROD2

TEMPY
PRODY

PRQOD1
PRODR

PRODZ2

FIXSGN
SDLOOP
MULPLR

PAL8B=V8 8/16/72 PAGE 75

/UNSIGNED MULTIPLY ROUTINE
/24 BY 12 BITS

/SET TO COUNT 12 MULTIPLICATIONS
/NEW MULTIPLIER BIT INTO LINK

/MULPLR ALSO ACCUMULATES LOWeORDER
/RESULTS

/ADD MULTIPLIER IF BRITst

/SHIFT PRODUCT ONE TO RIGHT

/DONE, EXIT WITH LOW ORDER IN AC
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w7171 1941 FLDIV, TAD FLOPY /NP 43 DIVIDE BY OPERAND
w7172 765¢ SNA CLA

87178 4520 ERROR /TRIED TO DIVIDE BY @
w7174 1062 TAD P7722 /aSMA CLA

w7175 3272 DCA SGNSWT

47176 4255 JMS FIXSGN

w7177 1vau TAD FLOPQ /83UBTRACT EXPONENTS

urgee 7241 CIA

w7201 144 TAD FLACQ®

w7202 7eed IAC

w7203 344 DCA FLACO

w7204 3uvah DCA FLACH /ZERO FLAC FOR QUOTIENT
a72¢5 3udo DCA FLAC?

w726 1314 TAD M3% /SET COUNTER

w72v7 3271 DCA DIVCNT

w721  %22¢€ JMP OV 0OQP

w7211 742¢v  LVSETE, SNL /LINK IS QUOTIENT BIT
w7212 5216 JMP ZERQUQ

w7213 3162 DCA TEMPY

w7214 1164 TAD TEMPJI /RESTORE LOW QRDER RESULT
w7215 3163 DCA TEMP2

7216 72ae  ZERQUD, CLA /SHIFT RESULT BIT INTO QUOTIENT
w7217 4na7 JMS I DRALP /ROTATE LEFT DOUBLE PRECJISION
@722 1163 TAD TEMP2 /SHIFT DIVIDEND

w7221 7u0é RAL

w7222 3163 ODCA TEMP2

n7223 1162 TAD TEMPY

07224 Jvta RAL

w7225 3162 CA TEMPY

w7226 714 oNLOOF, CLL

w7227 1i@4dg TAD FLNP2 /SUBTRACT DIVISOR FROM DIVIDEND
w723 1183 TAD TEMP2

w7231 3J1lba4 DCA TEMPJ

w7232 Jwuae KAL

w7233 14l TAD FLOPY

w7234 11892 TAD TEMPI

w7235 271 1SZ NDIVCNT

w7236 5211 JMP DVSETQ

w7237 721k CLA RAR /DONE, USE RESULT QF LASY SUBTRACTION
w7242  inay DCA FLAC3 /A3 EXTRA PRECISINN

w7241 aodp JMS I NOR2

w7242 2157 182 12

w7243 Bodé JMP 1 FLOTY /RESTORE SIGN

w7244 245 NEGATE

w7245 Srab JMP I FLOTH

B7246 GoQ1  FLUTY, FPNT+}
w7247 7045 OkrALF, ORAL
w7252 7vwlk NCR2, FNOKR M
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w7251
w7282
w7253
w7254
w7255
w7256
n7eb57
w7264
n7261
w7262
w7263
w7264
n72e5
w7268
w7267
w727

w7271
w7272
n7273
w7274
w7275
w7274
w7277
w73y
w73v1
w7822
w7313
W7a8u:4
a73nb
w73rt
w?3u?
w731

A
7 8%
1eabd
751v¢
7val
7¢lé
KT R
1146
7 148
dran
1¢47
7v i
3L 47
AR
5651
DEDY
7271
sty
73w
1v4]
751¢
7hzy
7l
Jvdy
1vide
VAR NY
dzdg
1643
Jvile
RYSE- )
avdy
Se7i
5671

KAKAC,

CTVECNT=,
kakQP,

CLA
TAD
SPA
CML
RAR
DCA
TAD
KAR
NCA
TAD
RAR
DCA
152
JMP
JMP

CLA
TAD
SPA
CML
KAR
DCA
TAD
RAR
DCA
TAD
RAR
DCA
182
JMP
JMP

CLL
FLACH

FLaCt
FLAC?2

FLAC?2
FLAC3

FLAC3
FLAC@
I RARAC
I RARAC

CLL
FLOP1

FLOPY
FLOP2

FLOP2
FLOPJ

FLOP3
FLOPR
I RARQP
I RARQP

PALB=V8 8/16/72 PAGE 77

/ROUTINE TO ROTATE FLAC 1 RIGHT

/PROPOGATE SIGN BIT
/SHIFT

/ADJUST EXPONENT

/ROUTINE TO SHIFT FLOP { RIGHT



VY XXE2L;

w7311
w7312
w7313
w7314
¥7318
w7316
w7317
¥w7329
w7321
w7322
n7323
w7324
w7325
w732b
v7327
w733
w7331

7332
w7333
w7334
Ww7335
w7336
w7337
w7342
©w7341
w7342

FLOAT

PLve
7d3vp
{vda
7756
dpdd
1kdd
13381
3271
743G
5711
4251
2271
5323
dvaz
17246
5711
7751

Rowl
Jvad
3duae
Jc47
fevd
JVnds
42h1
abHy
5732

== FOR FOCAL 5/69

PAL8»V8 B/16/72 PAGE 78

/ROUTINE TO FIX FLAC = "FIX"
/HFEMOVE FRACTIONAL PART BUT LEAVE FLOATING
/FIXEQ NUMBER IN AC ON EXIT

XFIX, 7
CLaA
TAD
H3d, SPA
DCaA
TAD
TAD
DCA
SZL
JMP
JMS
182
JMP
DCA
TAD
JMP
FIXC' '27
/KOUTINE TO
/= "FLOAT"
EFLUAT, ¥
OCA
DCA
DCA
TAC
DCA
JMS
JMS
JMP

CLL
FLAC
SNA CLA
FLAC
FLAG
FIXC
DIVCNT

I XFIX
RARAC
DIVCNT
1'2
FLAC+3
FLAC+2
I XFIX

FLOAT C(AC)

FLACY
FLAC2
FLAC3
P13
FLAC®
RARAC

I NOR2

I XFLOAT

/TEST EXPONENT

/1F =i<#<), CLEAR ENTIRELY
/EXCEPT FOR SIGN BIT

/T00 BIG TO FIX
/FIX BY ROTATING FRACTIONAL BITS
/0UT OF FLAC

/CLEAR FRACTIONAL PART

A8 FLOATING PYT, INTEGER

/SAVE NUMBER

/INTEGER EXPONENT

/IN CASE NUMBER WAS 4p02n
/NORMALIZE
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V7343 7037 KFLAL, RALAC
®7344 5713 TFLAD, TRPLAD

w7345 777¢ 4, .d

U7346 4421 mpNLGH, 4421 /CURRENT RANDOM NUMBER
W7347 3way Jpda

w7352  ¢wal wpel

/STATISTICAL RANDOM NUMBER GENERATOR
/EASEL UGN DECUS 5«25, POWER RESIDUE METHOD
/bEw KeR*(2A17+3) MOD 36 RITS

w7351 44v7  FERan, FENT

w7352 5348 FGT RANDOM /R30LD RANDOM NUMBER

w7353 v FEXT /ALREADY SHIFTED LEFT 12 BITS
7354 450 4 PUSHF

07355 73ac RANDOM

w7356 4515 POPF

w7387 vedl FLOPY

Nn7303 1345 TAD ™4 /SHIFT 4 MORE TO GET Rw2al6
a73€61 3158 DCA Ty

@7362 4742 JMS I RFLAC

w7363 215k I1sZ2 11

47364  hHyhy JHP w2

«7365 4744 JMS I TFLAD /+R 3 Re(2a1641)

7386 4743 JMS I RFLAC /%2 2 Rw(2a17+2)

n7367 4744 JMS I TFLAD /*R 3 Re(2a17+3)

w737 a4t g4 PUSHF

w7371 ¢vdh FLACY

w7872 ab.' 5 PORPF

w7373 7348 RANDOM /SAVE NEW RANDOM NUMRER
w7374 3Jpay UCA FLACD

W73879 dvaa DCA FLACE /MAKE IT A 2«WORD FRACTINON
¥737¢ 1458 TAD FLACY /CHECK SIGN

w7377 776 SMA CLA

w7624 554 RETURKN /POSITIVE

w7421 2¢4b IS? FLAC? /NEGATIVE, TAKE 1S COMPLEMENT
w742 7alyg SKP

w7423 2645 ISZ FLAC!H

w744 445 NEGATE

w7495 BRup RETURN



/AXEER]

a7 4y 6
bi74¢7
w7417
w7411
w7412
w7413
n74ia
w7415
w7416
wlal7
w7420
w7421
47422
w7423
w7424
w7425
w7428
w7427
vw743¢
w7431
V7432
w7433
w7434
w7445
w7436
w7437
w744y
w7441
A744y
v7443
w74¢4
w7445
74486
w/ 447
n7a5¢
w7651
w74ah2
w7453
w7454
w7455
n72456
w7457
nlabv
w7461

FLUAT =e FO'R

14wy
4523
450 a
kpda
a5 8
7545
45¢ 4
Fndy
adud
feaa
aasyg
771%¢
7641
ledd
YA -X-V%
45z¢
1eéd
335p
aas7
el |
A
135
745¢
S5¢h8
73y
S524do
ady 7
4348
hodak
bbod
Ve
SeHe
7v4y
335k
aA4.:7
3345
vt
235
525¢
1413
047
a66¢
pHAL
1573

FLPO,

FAISTF,

FLXENG,

UhEp'

FOCAL 5/69 PALBeV8 8/16/72 PAGE 89

TAD I 7 /0P @t RAYSE FLAC TO POWER
PUSHA /SAVE FLOATING POINTER
PUSHF /SAVE FLAC
FLAC
POPF
FLTEMP
PUSHF /GET FLOP
FLOP
POPF
FLAC
FIX /FIX OPERAND
SPA CLA
TAC
TAD FLACY
SZA CLA
ERROR /RAISING TO TOO HIGH A POWER
TAD FLAC?
DCA XFL
FENT /PUT 1, IN FLAC
FGT I ONEP
FEXT
TAD XFL
SNA

JMP FLXEND /Xa@ai, DO NOY MULTIPLY

SMA

JMP RAISTP /RAISE TO ¢ POWER
FEMT /RAISE TO = POWER
FOV FLTEMP

FPY FLTEMP

FGT I ONEP

FEXT

JMP ,+3

CIa

uca xFL /SET COUNTER

FENT /DD MULTIPLICATIONS
FMY FLTEMP

FEXT

1SZ XFL

JMP =4

POPA /RESTORE FLOATING POINTER

DCA I 7
JMP T 41
FPNT#1
FLTONE



/eewww FLLAT == FCK FQCAL 5/69

w7462
w7463
w7464
w7465
w7465
w7467
w7247
w7471
w7472
w7473
w7474
w7475
w7476
w7477
w7502
u75ut
w7hr2
w7543
w7%¢4
w7545
w?o¢ 6
w7h%v7
w7510
w7511
w751«
v7513
¢7514
w7515
w7516
w7517
w7524y
w7521
w7522
w7543
w7524
n7525
w7526
w7527
w7536
w7541
w7532
V7533
vw7h34

{edb
751v¢
2526
7€5¢
BB
1v44
791
7.7)2[_’,
7ele
Juvad
1334
dpad
aany
6345
S54np
43495
132%
e
7 Ay
fuda
Svda
1144
7val
1345
7684y
He7E
1148
7744
134ae
764
8¢7¢
fyae
7¢41
1847
7450
bovi
7961
7é41
7uu
765§
EQuw
5276
Juibh

PALB=V8 B8/16/72 PAGE 81

/FLOATING SQUARE ROOT FUNCTION

F§T,

SCLOOP,

SLLDR,

TAD FLACH
SPA :
ERROR

SNA CLA
RETURN

TAD FLACO
SPA

cHL

RAR

DCA FLACR
TAD SQCON
DCA FLACH
FENT

FPT FLTEMP
FGT I FLARGP
FDV FLTEMP
FAD FLTEMP
FEXT

CMA

TAD FLACR
NCA FLACA
TAD FLACR2
CIA

TAD FLTEMP
SZA CLA
JMP SULOOP
TAD FLACH
Cla

TAD FLTEMP#]
SZA CLA
JMP SQLOOP
TAD FLAC2
CIA

TAD FLTEMP+2
SNA

RETURN

SMA

CIa

1aC

SNA CLA
RETURN

JMP SQLOOP
3415

/TEST SIGN
/SQUARE ROOT OF NEG NUMBER
/7ERO, RESULT IS ZERO

/CONSTRUCT INITIAL APPRAXIMATION
/BY HALVING EXPONENT

/MAKE NEW APPROXIMATION

/NEW Xa(N/X+#X)/2

/ORIGINAL ARG

/COMPARE OLD AND NEW APPROXIMATIONS

/EXPONENTS NOT EQUAL

/HIGH ORDER NOT EQUAL

/COMPARE LOW NRDERS TO
/JWITHIN PLUS OR MINUS ONE RBITY
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/FUNCTION TO EVALUATE SIGN PART OF FLAC
/RESLLTS! »] FOR NEGATIVE, @ FOR ZERO, «{ FOR POSITIVE
@7535 1¢4b  FSGN, TAD FLACY

v7536 745y SNA
w7537 5343 JMP L +4 /LERO, SET RESULT TO @
w754¢ 771 SPA CLA
wl7541 1234 TAD M2 /NEGATIVE (=1)
w7542 7 IAC /POSITIVE (+1)
w75a8 a43, FLOAT /FLOAT C(AC) 3 =»1,0,1
67544 5530 RETURN
7545 QD1GELFs, /0UTPUT DIGIT BUFFER (8 WORDS)
W754% wpuir  FLTEMP, 2 /TEMPORARY REGISTERS
w7546 Ay 7]
v75h47 G @
/55  ASKBUF=, - /"ASK" INPUT BUFFER (TD END OF PAGE)
7012 ASKgHLD=7612 /END#12 OF "ASK" INPUT BUFFER

w7%5%4 g XFL, h
b3
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ADD #1358 €43 5763 ERRQR4 4526 FLTONE 1573
ALIST 1133 C776 @367 ERRORS 2735 FLTPT 70138
ARKGNXT 31723 PBCONY 5520 ERR2 2736 FLTXR Qo114
ASK 12ut CBLOCP 5656 ERV 2235 FLTZER 1575
ASKBNL 7612 LBTERM 55853 ERVX 2242 FLXEND 7455
ASKEBF 754501 PCONT 2462 ETERM 1641 FNEGSW PPQ4
ASKEND 3317 PCOUNT 6225 ETERMN 1638 FNORM 720a
ASKL ST &H77€ DEBGSW a151 ETERM] 1615 FNTABF 2571
ASKLSZ 677¢ GECEXP 5764 ETERM2 1647 FNTABL 221np
ATLIST 1501 DECINT 69414 EVaAL 1601 FOR 1024
ATSw ¢1314 DECINY 5757 EVLN n370 FOUTPU @an72
AXIN vinye DECNIIM D164 EXIT 2644 FPNT 6600
AXQUT we¢eyy reCP 133 EXITS 2657 FPRNT 6364
BACK Edi b NDECR 624 EXTR 2334 FP1AP Q415
BDCONV B17¢ CELETE 2111 FCONT 1264 FRAN 7351
BOCw h2hg DGRP 0423 FEND 1128 FRST 3420
sOCY L2856 LGRPY 0432 FENDY 2312 FRSTX 343cn
BhCc2 6391 rIG 6425 FINDLN 4516 FSGN 7535
BCEND 6145 IGBUF 7545 FINDN 2271 FSQT 7462
BDENDP 6445 CIGIT @163 FINPUT 2873 FTXR 1125
BUSCAL 6203 PIGITS @aas FIX 4452 PTXS 1124
BEGIN 3432 CIRECT 6635 FIXC 7331 Fiap nay 4
BOTTOM wi27 FIVCNT 7271 FIXSGN 79255 GEG 2358
BUFBEG 343z MPSK ®152 FLLAC AA44 GEND 2355
BUFBOT 33n3 e 2416 FLAC® @044 GETARG 1404
BUb K “ 134 NOK 21372 FLACY 2245 GETC 4506€
BUFST 623§ DONE 2145 FLAC?2 0a4s GETLN 4515
BUFTUP 3%n4 POONE 2454 FLAC3 a4y GETVAR 1411
CCr vl nE CRAL 7145 FLADD 6720 GET1 2351
CFNR 8706 DRALP 7247 FLADDR 6631 GETJ 2366
CFRS V78 DRECTR 6636 FLLAD3 6770 GEXIT 2332
CFRSX 227 CVLOOP 7226 FLARG 2234 GFNDY 1512
CHAR vl4ag CVSETR 7211 FILLARGP 2162 GINC 0144
CHIN 2ded ECHQ 2474 FLOIG 6134 GLIST 1141
CLF sy ECHOLS 1612 FLDIV 7171 GONE 2233
CMBINE #7577 FCHP 3255 FLGET 6647 GOTO A8y »
CNTR w132 EFCP 131 FLINST 5767 GRPTST 2451
coL 1233 EFUN 1742 FLMUL 7a77 GS1i 1443
ccLp 3251 EFUN2 1764 FLNOR 6762 GS2 1467
COMBOT v g6 EFUNY 2056 FLOAT 4432 GS3 1447
COUMBUF ¢y74 EFUN3T 2100 FLOP 2040 GS4 1464
COMETIR 2827 EINPLT 5701 FLOPR 1674 85 1520
COMGU 1164 ELPAR 1753 FLOPR? andn GTEM an21
COMLST ¢756 END nA76 FLOPY ap4y GTESTA 0347
COMMEN #e2p ENDLN 4517 FLOP2 4242 HELLO 3274
COMOUT 26.. ENDT vaz7 FLOP3 20243 HINBUF @037
COUTPT 3373 ENUM 1732 FLOTY 7246 WP 3301
CPRINT 3247 EPAR 1710 FLOUT 6122 HPT 2037
CTSF 3224 EPAR2 1755 FLOUTP 6236 HREAD 6484
Civa Vet ERASE 2226 FLPOW 7426 HREAD2 6472
C2uy vrild ERG 2252 FLPTEN 5773 HSGO 6506
Ceag e 33 ERL 2252 FLPUT 6653 IBAR 2212
C253 c118 ERROR 4526 FLSUR 6717 IF 776
Co26p@ Y36 ERROR2 4526 FLTEMP 7545 IGNOR Q217

C3r5s vlde FRRORY 4526 FLTEN 5770 IN 6416
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INBARK 333¢ ) 27234 OPTXIT 3241 P337 ARA54
INBUF 2664 e pu25 auT 2477 Panoa@ Q@225
INPEY  ~14p M2 40 0463 QUTA 6437 P7602 0@n24
INGT Jaadt MET 6764 QUTCR 2510 P77 an71
INLIST vHoa M3 naEE OUTDEV 2137 P7702 @062
INFINT 956 3 7314 QUTP 6152 RAISTP 744~
INPUTX 274 ] 7345 OUTPT 3365 RALAC 7237
INSIGH &7t Fag 2376 ouTs 1240 RANDOM 7346
INTADL wi 4 ] . ouTX 25a7 RARAC 7251
INTASK 356 ¥77 n123d OVCHEK 5633 RARACY 6767
INTOO ook MAGSW Q141 owalT 3225 RAROP 7271
INTERIF 3347 MEGAC 6676 PACBUF 3223 RARQP! 6766
INTERP 122t MEGATE 4452 PACKC 4527 READC 4513
INTG 127¢ MEGOP 6662 PACKST 2153 RECOVR 2745
INTNEG svey NEGOPY 7036 PACLST 3056 REMAIN R162
INTOUT &udg HEGSGN 6167 PACLS2 1204 RESTR 6517
INTPTR €114 REWDIG 5614 PC 8145 RET 6351
IMTRPT 28632 MMEXTIT 7325 PCHK n510 RETRN 1554
INTSUB tuwoy NORC 7055 PCK1 3n42 RETURN 55@¢
I0pUF  ddwvi OREND 71232 PC1t 620 RFLAC 7342
10Sw $34b FORF 6771 PDLXR 2213 RND2 6227
10VKL H761 LOR2 7254 PD2 2532 ROT g6
IFARAC 5749, NOTDIG 5854 PD3 @550 ROTRAC 5762
IRETN 723, MRLOOP 74186 PER 20222 RTL6 a52n
LASTLN ~ 1hy LTEXIT 1554 PERIOD 5612 RUB1 3065
LASTUP §13: ARTST1 1552 PGOTO (@22 RUB2 3ez7?
LASTYV 155 »TST2 1553 PINC 1122 RUBJ3 3112
LIBRAF 273% CNEINC 1117 PKZERD 3122 R6 6342
LINENG #1143 UNEP 7461 PLPR 1223 SAVAC 26@en
CISTHD 14¢2 CRPNEXT 1619 POPA 1413 SAVLK 2601
LISTS 6y CFTABL, 17314 POPF 4595 SBAR 1321
LISTE  wsb54d FPTABS 2726 POPJ 55@2 SCALED €244
LhERK 2361 CPTYC 3342 PRQUES 3249 SCHAR 1312
LPRTST 2u77 GEFTCOL 3244 PRCP 1123 SCONT 1307
MEREAR o7 P CPTC1 3252 PRINTC 4512 SDLOOP 7142
MCR 2EES CPTDDP 2734 PRNTLN 4514 SDMULT 7133
MUIG €147 GFTE 3252 PROC 2816 SDOWN 6227
MOIGIT g22¢ BPTI 3323 PROCES 2615 SDSHIF 7155
mF vow? CFTION 6446 PRODL 7237 SET {24
MELT Beae CPTK 6457 PRODR2 7472 SEX 1357
MINUSA 1y 3 CPTLST 24un PSWIT 5662 SEXC 2752
MOUIFY 1273 CPTM 3271 PTCH 161 SFINAL (a6n
MPER Ay OPTN 3253 PTENPT 6232 SFOUND 1325
MULPLR 76y CPTP 3234 PT1 2154 SGNSWT 7m72
MULT1e 5742 OFTR 6453 PT2 1132 SGNTST 5755
MULTe 5734 OGPTRET 6461 PUSHA 4523 SGOT 1331
MULTZ2I o756 CPTRI 2663 PUSHF 4504 SHFLQOP 6746
MLLT2F 6233 CFTRO 2662 PUSHJ 45p1 SIGOUT 61
MULIvP B234 CPTR2 2661 Pa 1523 SIN 2708
Mivie ML CPTS 3256 P13 aaes SKIPNP 3014
M1 ez CPTT 3237 P17 22314 SKPNP 2732
Mi2 6231 CPTTBL 2174 PL77 wp26 SNLIST 6115
M13 1140 CFTTDO 3203 P2 2335 SORTB 1333
M14a7 2377 TEITL 3221 P27 6765 SORTC 4511

M1d 717, (PTX 3243 P277 Pa32 SORTCN @127
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SORTJS 451¢ T1 a156
SPaCLA 72ved Te 2157
SPLAT 3124 LSERT  6J9u2
SPNLR ab2i LSERTP 3274
SGCUN 7544 UTE 2317
SQLOGF 747¢ 10 2328
SkwlL ST 1976 LTKA 2315
START 177 uTx 2337
STARTY v{34 VAL 2463
STRInG: 3322 HAITP 2733
Suns 1524 kal L a671
TAb 13m2 FEXIT @783
TABCTR w23 WRITE @541
TASAK 121« WTESTG @674
TASKCL lzZe WTEST2 46608
Taska (e¢sz WY XK 4712
TCRLF  leov wTXS 2711
TCRLFe 120¢ X we7s
ThEwND $i7u XABS 2453
TLLUUF 3131 XADC 2414
TLOUTF o174 XCT an2n
TOTEXT 4178 XCTIN ©1d6
TCuMP 3128 XUXS 1153
TELSY  coby YLYS 1145
TEMPL . 1o0g YeNDLN 2417
TEmPZ L 1nd ¥FINC 2265
TEMPS 104 XFIX 7311
TENPT  tedl YFI 7559
TERNS  20vE AFLUAT 73832
TESTC ab2o it TLN V312
TESTN 4327 XINT 1188
TEXTP 72217 X133 2065
TFLAG 7344 XCUTL 2675
TGRP2 +473 XPOPJ 1556
ThISLN 146k XFRNTL 61519
THISOP 147 XPUSHA @5¢1
TINT 2625 XPUSHJ 4323
TINTR 126v¢ XrT DY
TLIST 1142 XRTL6E ©13uhs
TLISTZ2 14ub XRT2 9212
TLISTS 11p2 XRTJ3 4418
TCILICL ese XSORTC €733
TGUUT 1241 XSPNOR 1524
TRPLAL 5713 XTESTC @713
TSTERM 4585 XTESTN 1533
TSTGRF 4524 XTSTER 2514
TSTLPKk 4523 X X X 6117
TSTSGLGH BRI xXXP 6237
TSwP 3233 X2 1161
TIXTR 1237 ZERQUQD 7218

TTxTS 123¢
TXTRES 2443
TXTSAV 2435
TYFL e

TYPE2 127
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—
—_ W DN D G N e

— e e
B Gl N

—
r

t

—_ e e
TN T

19
21
21
e?
23
24
25
PAe]
27
28
249
31
3¢
33
34
35
36
37
38
39
a4
41
az
a3
44
45

1 A0
fvar
3?%%
420
Kave
AASH
7 v
447
Ay

4450
1.945%
S5a¢
patle
4452
4543
1413
p444
7545
1573
13
4n26
4430
w571
v27
1164
as51p
ere7
132
P3P
4565
#7616
2735
56

/EXTENDED FUNCTION PACKAGE FOR FnCaAL 5/69
/E.ATAFT, 6/10/69
/

/FSING  SIN(X) X IN RADIANS
/FCOS:  COS(X) X IN RADIANS
/FATNI  ARC TAN(X) RESULT IN RADIANS

/FEXP:  EXP(X)
/FELOGT  LN(X)
/17777
/DEFINITIONS
FIXMRI FAD=z1pag
FIXMRI FSB=2029
FIXMRI FMY=3nagp
FIXMRI FOV=4pap
FIXMRI FGT=52a92
FIXMRI FPTas62u9
FNR37222
FENT=24497
FEXT=2

FIXTAB
/(1777
NEGATE= 445n
GETSGWs 1045
RETURNS 55@2
SNz ie
FIXs= 4452
PUSHA= 45723
POPAs 1413
FLACE 44
FLTEMP=z 7545
FLTONE= 1573
POLXR= 13
ERRNR= 4526
FLOAT= 443@
FNTABFe 571
BOTTOM=s 27
COMGO= 1164
SORTJ= 451p

M5= 67
CNTRs 132
AXIN= 1@
TSTERM= 4565
PrROC= 616

ERRORS= 2735
DBCONv= 5690
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46 @27 +BOTTOM

a7 nupe7 H112 FCOS=1 /TOP OF TEXT

46 n6ulE  *FNTABF+7

49 neera 5335 FATN /POINTERS TO EXTEMDED FUNCTIONS
s baebyl Baue FEXP

51 vubpe 5454 FL.OG

52 euerd 5117 FSIN

53 vdbird 85113 FCOS

54 1717/

55 /JENABLE A "L IBRARY DELETE" COMMAND

58 /WHICH WILL DELETE THE EXTENDED FUNCTIONS AAND

57 /FREE MORE FOR USER AREA.

58 1174 *COMGO+12

59 v1174 6556 LIBRARY

b 6555 #6555

61 ¢6555 3wd LIBLST, "D

62 /17777

63 26556 «451¢ LIBRARY,SORTJ /"LIBRARY" = EXPANDARLE COMMAND
64 6557 €554 LIBLST=1

65 webon punze LIRGO=LIBLST

66 zedel 4526 ERROR /ILLEGAL LIBRARY COMMAND

67 /7/7/7 '

68 v6562 1267 LIBD, TAD M5 /DELETE THE EXTENDED FUNCTIONS
69 ne563 3132 DCA CNTR

¢ vHhKd 13758 TAD EXTAB

71 o565 3JALv DCA AXIN

72 6566 (175 TAD PERROR

73 ¢o567 34ie DCA I AXIN /SET ERRORS POINTERS

74 p6h78 2132 ISZ CNTR

75 ¢od71 BK3bE JMP =3

76 26572 1376 TAD DTOP

77 46573 3Jwz? DCA BQTTYOM /MOVE TOP POINTER UP

78 P6H74 5261 JMP 6461 /JOPTREY (TD REACH END OF COMMAND)
79 1//1//

B ¢6575 577 EXTAB, FNTABF+6
Bl #6576 5577 ODTOP, DBCONV={
82 ¢6577 6562 LIBGO, LIBD

BS z175 «175

84 ¢v175 2735 PERROR, ERRORS



/EXTENDEL FUNCTION PACKAGE FOR

B85

86

87

LX)

B9

']

91

92

93

94

s

ve

Q7

98

99
fve
iel
123
1va
1nd
{ne
1n7
 LE
1ny
110
111
112
113
114
115
116
117
118
119
12y
121
122
123
124
125
126
127
1238
128
13¢
131
132
133
134
135

©5113
%5114
695115
wS116

e9117
LH12d
wH121
¢5122
nH123
#5124
kd125
25126
¢5127
#5130
¢5131
25132
65133
“5134
©5135
vH136
¢5137
vhidn
vd141
¥D142
5143
v9144
5145
75146
rH147
L5154
¥H1581
nb152
¥5153
5154
5185
©d156
f5157
w3169
725161
25162
75163
k5164
w168
¥91b6
Vw167
¢S170

5113

4450
4407
1772
GAGP

1148
745¢
53¢
771¢
a771
Jae
aag?
4374
677%
erae
4452
445
447
7¢00
1773
3374
6773
23772
vear
1745
771¢
5353
a4py
c7732
ARG
1217
7vdun
I @
4447
5773
2772
Legp
1745
7710
5367
44p7
8377
2773
€773
pvahk
877¢
554p

PALB=VS

8/16/72 PAGE 3

/FOCAL EXTENDED FUNCTIONS

«5113
/
FCOS,

1171/

FSIN,

PCHECK,

PaLGQ,

COSINE
NEGATE
FENT

FAD I PI2
FEXT

SINE
GETSGN
SNA
RETURN
SPA CLA
JMS I NEG2
DCA SN
FENT
FOV TWOPI
FPT I Xx2
FEXT
FIX
NEGATE
FENT
FNR
FAD I X2
FMY TWwOPI
FPT I x2
FSB8 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 x2
FEXT
JMP T L+t
PALG

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

/SIN(R) =0
/SIN(=X)EaSIN(X)

/REDUCE MODULD 2 PI

/X<P1?

/YES
/NQ, SIN(XwPI)==SIN(YX)

/X<P1/27

/YES

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

/PERFORM POWER SERIES EXPANSION



/EXTEMNDED

136
147
138
139
1av
141
142
143
144
145
146
147
148
148
150
151
152
153
154
155
156
157
158
159
160
161
162
163
Y}
{nb
166
1067
Y]
169
17¢
171
172
173
174
175
176
177
178
179
18v
181
182
184
184
185
186
in/7
L uR
189
19¢

¢¥5171
w9172
+ 5173
kb174
w5179
5'5175
vd177
0d2vid
rH2v

#52wn2
75213
ghau4
vH52ub
wbevb
@d2u7
ES21m
nde11l
vwh212
vh213
5214
vd219%
5216
vh217
wH220
vH221
vH2g2
5223
vhaea
wd225
v S2206
w5227
nH234
¢ 0231
ch2de
w233
©h234
¥5235
¢¥9236
voea7z
Bdeap
uo2al
A%242
¢He43
#H244
Pdzah
o246
»5247
rh259
v9251
nd2s2
95253
H2b4
nhesh

5321
5413
5328
pipd
31im
3761
reve
311¢
a7e1

1245
771¢
4321
3% 6
adti7
3272
6325
pune
4452
4503
4450
aapn7
7700
1325
63258
3325
633
1267
733
5264
a’733
23258
1256
6733
5261
Jdan
1733
6733
5325
4733
3275
1734
P
1413
17244
3444
enLe
55ap
4447
£325
£734
adesd
[t
BAyit

HEG2y
P12,
X2,
TWOPI,

PI,

FEXP,

FUNCTION PACKAGE FOR PALB8=V3

FNEG
PIOT

X

2003
diie
3761
STLF.
3119
3764
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 XSGR
FAD DF
FPT 1 TP
FGT CF
FOV I TP
FSB X
FAD AF
FPT 1 TP
FGT BF
FMY XSQR
FAD I TP
FPT 1 TP
FGT X
FOV I TP
FMY TWO
FAD I ONEPY
FEXT
POPA

TAD FLAC
DCA FLAC
ISZ SN
RETURN
FENT

FPT X
FGT I ONEPT
FOV X
FEXT
RETURN

R/16/72 PAGE 4

/TAKE ABSOLUTE VALUE

/SAVE INTEGER PART

/RETAIN FRACTIONAL PART

JEXP (=X)31/EXP(X)



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

191 /EXP AND ARCTANGENT CONSTANTS
192 u9256 A4 AF, 2004
193 w8257 2372 2372
164 w3262 14¢2 1492
195 V9261 7774 BF, 7774
196 vD262 2157 21357
197 ¢H263 85157 5157
198 ©5204 o112 CF, 2212
199 152656 k454 5454
ue vOZEB 343 2343
v v 9267  @ve? DF, anaz
2n? vh27¢ oHER 2566
2vd »he71 5341 5341
2vd ¢v5272 pupl  LG2E, 0n21
2¢5 23273 27a% 2745
2ne ©5274 2435 2435
w7 wd278 yww2 TwO, 4002
2¢b #5276 2uar 20009
2we ©2277 g¢vart BETH, 2002
21¢ nd3pna 2427 2427
211 v33ey 2323} 2323
212 vo3e2 777% BHBET2, 7775
213 wh3rd 3427 3427
214 €53vd 7452 7252
215 433y peae BETZ, 00
2106 #53¢6 2437 2437
217 #9387 1646 1646
218 ¢d31a 7773  ALF2, 7773
219 ud311 33ne 3326
22v¢ ¥9312 BHabva 5454
221 v5313 7777 ALF1, 7777
2oe ¥9314 3304 3324
223 5315 4434 4434
224 v5316 repavp  ALFZ, pean
225 V9317 2437 2437
220 n532 1643 1643
227 /1//77 .
228 /ROUTINE TO NEGATE FLAC AND RETURN WITH AC=27777
229 w9321 vepn FNEG, Qa

23n ¥9322 qa5n NEGATE
231 ©5323 7440 CMA
232 ¥o32a 8721 JMP I FNEG
233 /VARTIABLES

234 #5325 erur X, 2

235 €5326 pvun 2

236 0d327 pupe 2

237 v5332 gvwe XSOR, 9

238 w3331 pour @

236 08332 prar )

2au /POINTERS

241 U333 7545 TP, FLTEMP

2ar 5334 1573 ONEPT, FLTONE



/JEXTENUED FUNCTIOM

243
244
245
246
247
248
249
25¢
251
ehe
253
254
253
256
257
258
259
260
2h1
262
263
264
265
2h6
267
eos
26y
27iﬂ
271
272
273
274
275
276
277
278
274
28y
ebl
28
283
28B4
285
286
287
288
289

#5335
15336
v5337
45340
w5341
#3342
vH34Ld
¢5344
ne345
v5340
¥9347
n5358
nhishi
nwd3d2
©H353
¢ddnd
#5355
75356
75347
vH36u
5361
zH362
25363
9365
a53hHE6
25367
rHadzv
9371
©3372
n5373
9374
n8375
25376
whdz7z
704y
rH4avt
thang
5413
pS54u4
¢54¢5
v5av6
254¢7
ehdai1n
5411
wdale

1245
771
4321
I L6
4av7
£325
5325
2734
ALy
1145
771¢
5357
ady7
5734
43¢5
£3¢5
'
714%
450 s
447
Baegs
J3ed
330
32
1277
383
1318
€733
531F
33 3¢
1313
KR KTy
1316
33zg*%
al3d
@ler
2413
kK27
4450
44¢7
1213
(Y%
241P
585u
aas¢
55ah

PACKAGE FOR PALB=VS

/
FATN,

GO,

EXIT2,

ARC TANGENT
GETSGN
SPA CLA
JMS FNEG
DCA SN
FENT

FPT X

FGT X

FSB I ONEPT
FEXT
GETSGN
SPA CLA
JMP GO
FENT

FGT I ONEPT
FDV X

FPT X
FEXT

CMA

PUSHA
FENT

FGT X

FMY X

FPT XSQR
FMY BET2
FAD BET\
FMY XSQR
FAD BETZ
FPT I TP
FGT ALF2
FMY XSQR
FAD ALF1
FMY XSGR
FAD ALFZ
Fry X

FDV I Tk
FEXT

ISZ 1 POLXR
JMP EXIT?2
NEGATE
FENT

FAD PIOQOT
FEXT

ISZ SN
RETURN
NEGATE
RETURN

8/16/72 PAGE 6

/TAKE ABSOLITE VALUE

/SIGN FLAG

/CHECK SIGN FLAG

/SUBTRACT FROM PI/2

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



/EXTENDEU FUNCTIOM PACKAGE FOR PAL8=V3 8/16/72 PAGE 7

290 /ARCTANGENT AND LOG CONSTANTS AND POINTERS
291 #5413 g7ey PIOT, 2201 /PY/2
292 25414 311¢ 3110
293 udd15 3781 3761
294 w3416 7771 L8, 7771
295 25417 4544 4544
296 nd422 17345 1735
297 wdd21 7774 7, 7774
298 #5422 2236 2236
299 #5423 4374 4304
Jawv o424 7775 L6, 7775
dui wdd425 4746 47 46
Jun2 €d426 @771 8771
3ng w5427 7776 L5, 7776
3na #5432 2535 2535
Jnh v5431 33p1 d3ng
366 #5432 7776 La, 7776
3nz #9433 4113 4113
3148 vd434 7214 7211
Jdvle w5435 7777 L3, 7777
31 #5436 2517 2517
311 5437 e3ny a3a7
312 vS544v 7777 L2, 7777
13 v5441 - d% 4290
314 ¢2442 atvv 4109
315 23443 prpn Ly, nRap
Jio wHda44 3777 3727
317 vHaa5 7742 7742
318 15440 poan LOGE2, apan
319 nod47 2613 2613
Jzp ¢94%2 44a)4 4414
321 vba51 7545 TP, FLTEMP

322 w3452 1573  OnNEP2, FLTONE
323 t5453 53p¢ X1, X



JEXTENDED FUNCTION PACKAGE FOR PALB=V8 8/16/72 PAGE 8

324 / LOGARITHM
325 ©wH454 1745 FLOG, GETSGN

K1, nHa55 75050 SPA SNA

327 n5456 4526 ERROR /ZERO OR NEGATIVE ARGUMENT
328 w5457 447 FENT

329 nbhdbr 6651 FPT I TP1
KRY% wHabl 2652 FSB I ONEP2
331 vH462 pgupe FEXT

332 ¢5463 1v4a5s GETSGN

333 #5464 745¢ SNA

KKY ©h465 K336 JMP ZERGO /L0G (1) =0
335 u84€6 7701 SMA CLA

33b w5467 5276 JMP STARTL
337 v5472 adin7 FENT /LOG(X)s=LOG(L1/X)
338 wb474 5652 FGT I ONEP2
33y L5472 4651 FDV I TP1
Jac #5473 68651 FPT I TPH
Jai 5474 gagn FEXT

3a2 w5475 7v4y CMA

343 wh4a76 3JInir STARTL, DCA SN

344 Boa77 72:¢4e CMA

345 vbS¢2 1651 TAD I TP1
346 b5l 4430 FLOAT

347 wa5v2  adu? FENT

348 g5 3246 FMY LOGE?2
349 #55¢4 +rnbHY FPT I Xi
35 vo5vs  prpe FEXT

351 vH5¢0 714wl IAC

352 roba7 3651 DCA I TP
353 ?5510  a4@y FENT

354 5511 6651 FGT I TP
355 ©5512 2652 FSB I ONEP2
356 ¥H513 6651 FPT 1 TPU
357 25514 3216 FMY L8

358 ¥9515 1221 FAD L7

359 zh516 3651 FMY I TP1Q
Jen 25517 1224 FAD L6

3si vhH52 3651 FMY I TPH
362 vHHh21 1227 FAD L5

3s3 v5522 3651 FMY I TP
364 65523 1232 FAD L4

3Ir5 #5524 365H1 FMY I TP1Q
366 8525 1235 FAD L3

367 ¢H5526 3651 FMY I TP
368 L5527 124¢@ FAD L2

366 #5532 36514 FMY I TP
374 5531 1243 FAD L1

371 £5532 3651 FMY I TPI
372 p5533 1653 FAD I Xx{
374 vwd534 (rup FEXT

374 259535 52¢7 JMP EXIT2

375 v5538 443p ZERGQO, FLOAT
376 537 Khpe RETURN



/EXTENDED FUNCTYION PACKAGE FOR

377
378
379
38u
38l
K.Y~
383
384
385
386
367
388
kY. 3¢
J9p
391
392
393
394
3995
396
397
398
399
api
ani
ang
av
a4
45
4anb
an7
4r b

n8%4n
v5541
6d542
25543
r5544
w545
5548
5547
558w
85551
25552
©5553
nd554
785585
©5555
75557
vwhsen

#5561
o562
5563
va564
©5565
vS566
©¢9567
wos7¢

v5571.

V572
v5573
w574

4447
5653
4213
6653
3652
€651
3361
1364
3651
1367
as5
1372
3651
1213
3653
Pa@r
"2u?

7764
2366
5735
7771
546R
6317
7775
2431

. 5753

Pipp
5428
rage

PALB=VS

8/16/72

/CONTINUATION OF SINE ROUTINE

PALG,

FENT
FGT
FDV
FPT
FMY
FPT
FMY
FAD
FMY
FAD
FMY
FAD
FMY
FAD
FMY
FEXT
JMP

I x1
PIOT
I x1
I xi
I TP}
c9

c7

I TPy
CS

I TP
c3

I TPt
PIOT
I xi

EXIT2

/SINE CONSTANTS

ceo,

c7,

CH,

C3,

7764
2366
3735
7771
5466
6317
7775
2431
Sns3
aArpn
2325
2420

PAGE

9



/EXTENDED FUNCTIOM PACKAGE FOR PALB=VS8 B/16/72 PAGE 12

AF 5256 OMEPT 5334
ALFZ 5316 CNEP2 5452
ALF1 5313 PALG 554
ALF2 531k PALGD 5167
AXIN zeye PCHECK 5153
BETZ 5345 FDLXR @ull
HETY 5277 PERROR @175
8ET2 5342 Pl 5177
BF 5261 PIOT 5413
BOTTOM (@27 P12 5172
CF D264 PCPA 1413
LNTR r132 PROC n61Ak
LOMGO 1154 PUSHA 45@3
C3 557 RETURN 532
ch 5567 SN BA1a
c7 Ho64 SORTJ 4312
co 55461 STARTL 54748
DBCOUNV 5e0p TP 53343
DF 5¢67 TPy 5451
oY OP 6576 TSTERM 4565
tRROR 4526 TWw0 5275
ERRORS 2735 TwCPI 51714
X172 S4n7 X 5325
EXTAR K575 XSGR 533%
FATN 5335 X1 5453
FCOS 5113 X2 5173
FEXP s242 ZERGY 5538
FIx ad52

FILAC vo4é
FLGAT  443¢
FLGG 5454
FLTEMP 7545
FLTOUNE 1573
FNEG 5321
FNTABF ¢v571
FSIN 5117
LETSGN {udd

L0 5357
LG2E 5272
LI8D bo6e
LIsGO 6577

LIBLST 6555
wIBRAK A556
LO0GER  54as

L1 9443
w2 5440
(BN 92435
L4 5432
LS 54¢7
L€ 5424
L7 5421
LB 5416
M9 cen7

NEGATE dabdu
NEG? 5171



ERRQORS LETECTFD:
ang .
LINKS GENERATE([:

410

¢

11



AF 169 1924

ALFZ ¢4 P76

ALF1 221t 274

ALF2 2i8e 272

AX TN 414 71 73
BET2Z 2158 271

BET1 2r9&% 268

BET? 212% 287

of 171 165%
BCTTOM 36& 4k 77
CF 168 1688

CLNTR avk 69 74
LOMGO 37# 58

3 3gé duh4u

cs 387 4unes

L7 3gd 39Ga

LS 3ga AGH#H
UVBCONV 45& 81

vF 164 2L H

DTGP 76 B4
ERROR 334 bk 327
ERRCKS 44t (X

£X]T2 261 2868 374 394
EXTAE 7@ By

FrATN 49 P44y

FCuSs 47 53 B34
FEXP Hv 1474

FIx 26k 194 183
FLAC 248  1E1 182
FLOAT 34 346 375
FLOL 51 3254
FLTEMP Ize 241 321
FLTONE dle 242 322
FNEG 137 149 2298 232 246
FNTABF 35& 48 84
FSIN L2 Q4u

GE TSGN ¢3¢ 9a 113 126 147 244 253 325 332
GO0 265 2b2su

LG2t 152 o2¢du

LieD E&k 62

LIAGLD €5 8on
LIBLST 61k 64 65
LIBRAR 89 6348
LUGER J1HE 34R

-1 3168 370

L2 312 368

L3 3pge 36K

L4 Jrbe 364

L5 Jpdy 362

Lb s bR

L7 2G7& 358

L8 264 357

M5B 39% 68
NEGATE 22k B8 1v% 157 2392 282 288

NEGZ gb 1374



ONEPT
ONEP2
PALG
PALGO
PCrECHk
POLXR
PERKOR
PI
PIOT
PI2
POPA
PkuUC
PUSHA
RETURMN
SN
SCRTJ
STARTL
TP

TP}

TSTERM
ThO
TWOPI
X

XSQR
X1

xe
ZERGD

17R8
d2ze
135
128
110
32k
72
111
138
(<3
28s
43%
27
24%
254
38
336
165
3218
363
42
177
1¢1
139
249
163
I3
162
334

187
330
378#
134%
1224
28
Has
130
284
124
180

156
96
99
63

3434

167

329

365

2u7#4
149
153
259
172
349
les
3754

2424
338

143¢%
291#
138%

262
184
119

172
339
367

1428
162
258
2374
372
119

251
355

382

190
121

173
340
369

161
259
266
379
117

257

391

287
150

174
345
71

162
264
269
381
123

289
183

176
352
383

168
265
273
3a2
131

376
247

2414
354
386

175
277
275
392
132

286

271
356
388

186
323

1394

278
359
39m

188

361






/2=USER PATCH FOR FNCAL, 5/69 PALB=VE 8/18/72 PAGE 1|

BN OLEGN -

e B s A el e e e e
CIDNOPRDLOGN -

v

N
-

22
23
24
25
26
27
b
29
3u
31
32
33
s4
ab
K]l
37
38
39
4a
a1
a2
43

Cel76h

"6 G
vdbey
Y3612
BIELJ
£LdBng
¢r36a8
F3nk6
"a6a7
P36
vaby
vdsyQ
vd613d
v3614
ra61s
23616
ridn17
ndaga
r36h2 1
Vone2
Lan23
wdbza
w3625
F362h
vwdbe7
l/‘v:jh:jy_n
v3J1
3032
w3ARJJ

3634

3635

¥3636
v3637

P17€
J6uGr
Jcel?
73u0
1234
317¢
1635
6211
3635
6291
2235
2236
h2nd
1237
316
1416
7450
852¢5
2235
1416
6211
3635
€201
5214
1416
745¢
RRT7t

3235
141¢
3635
Sk

3432
A o
A
dng7

/2=USER PATCH FOR FOCAL, 5/69

/EDWARD TAFT 6/12/69
/
/L0AD FOCAL, 5/69 INTO FIELD @, THEN THTS PATCH,

/1T COPIES FOCAL INTO FIELD 1 AND PERFORMS
/THE NECESSARY MODIFICATIONS FOR 2=USER FocaL,
/
*{76
STRT
*360Q
STRT, CLA CLL /POINT TO "BEGIN™
TAD BEGNP
DCA 176
FD, TAD I FFP /TRANSFER C(LOCS, @=7577) FROM
CDF 1@ /FIELD @ TO FIELD |
DCA I FFP
CDF aa
I1SZ FFp
ISZ FCNTR
JHP FD .
FAD PTCHP /SET UP TO PATCH FOR 2=1I1SER
DCA 16
PTCHL1, TAD I 16 /PATCH FIELD 1
SNA /GET ADDRESS
JMP PTCH® /2 ADDR = END OF FIELD 1 PATCH
DCA FFP
TAD I 15 /GET PATCH
CDF 1o
DCA I FFP
COF 22
JMP PTCHI
PTCHa, TAD I 16 /PATCH FIELD 1
SNA
JMP T 176 /START 2«USER FNCAL
NDCA FFP
TAD I 16
DCA I FFPp
JMP PTCHR
/77777
BEGHKP, 3432 /BEGIN
FFP, i)
FCNTR, =760p
PTCHP,



/2=USER PATCH FUR FOCAL, 35/69

a4
45
a8
a7
48
a9
hi
51
52
53
54
55
56
57
58
89
66
b1
62
63
64
55
(X ¢!
67
a8
&Y
/u
71
72
74
74
75
76
77
78
79
8v
8]
B2
B3
84
abh
sb
n7
88
BRG
wb
91
ye
)
vd
vd
we
Y7
&

n3H47
v36dl
(3042
w3043
v3644
~ 3645
“3h46H
vw3oay
paedn
3051
23652
ABH3
videh 4
waeds
v3656
*3657
L3BEWN
rdobl
HAR6G2
Pasvnd
3664
3665
ndB6H
¢3ne?
vanzn
vdb71
¢ 3n72
#3873
vadn7a4
v3B87H
rda786
v34677
orzei
YA'S!
HA7¢ 2
w3703
3374
2375
YA
v37u7
vazia
v3711
#3712
v3713
13714
vd715
¢3d7196
vaz17
vazce
vdzel
3722
va723
w3724

F1a6
6537
vie?z
2453
el7e
7410
V784
4566
1360
4566
£7a?
4566
3226
a56F
€472
a86F
661
4566
ebuf
fay]
eclt
4R
2628
t411
cwa?
412
end4
t414
2717
¢416
2771
F41F
aega
122¢

3220
64l
3238
117¢

3271

4526
2617
£e2d6
z044
5645
2645
ESei

2046
€234
2447
7KR47
26850
AidR
c0dy

PALB=VE

/FIELD 1 PATCHES

/ALTERNATE ADDRESS.,

216675537
216773453
W17677412
75474566
136274566
270714566
322674566
647234566
660174566
260675401
261276446
202576411
262716412
263476414
2717;5416
277136416
320431220
322735411
323571172
327114526
261735246
264435645
264576520
264615234
204737642
265015345

265171254

8/16/72

PATCH

PAGE 2



/2=USER PATCH FQOR FOGCAL, 5/69

99
1uh
121
1v2
123
104
fud
146
1e?
{re
{ns
{10
111
112
113
114

110
116
117
118
119
12v
121
122
123
124
125
126
127
128
126
136
131
132
133
134
135
136
137
138
139
140
1ai
142
143
144
145
{46
147
143
146
150
151
152
153

¢3725
vad728
v3rzez
vd73¢
r3731
3732
r3733
V3734
73735
v3736
V3737
¢azap
razay
V3742
V3743
¢3744
3745
V3746
w3747
w3754
w3751
V3752
37583
Gd754
V3755
2375%6
37587
vdZen
WAZE
3762
V3763
3764
¢37¢e5
37686
237687
¢3774
w3771
H377¢
#3773
©d774
23775
V3776
Vid?7277
edaapp
vduvl
v4éne
Varnd
vared
4qvp s
L4upRs
vdig?
PR N
tk4v i
412

el d

1254
2652
3167
2653
5225
2654
2745
26585
€552
2674
5655
2712
537
6o2p
7624
€521
771w
€R22
a1
6523
532A
6524
byl
6525
Ivd?
6deb
6261
€27
1738
6530
7104
€531
1736
6532
F264
6533
el
0934
54
€535
e8]y
65JE
D6
6547
7300
6541
B2
6542
1337
£543
3167
6544
€23
545
574K

265273167
265315225
265472745
265576552
267275655
27123 53u7
652077604
6521:7719
652276011
652315326
652435012
652513237
65263 62u1
632771735
65323714
653131736
653276244
653316un1
653475420
653532621
653672600
654037329
6541;6092
654231337
654333167
654476203

654535746

PALdwV8
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/2=USER PATCH FCKk FOCAL, 5/89

154
155
156
167
158
158
1AL
161
162
163
164
165
{66
167
168
169
179
171
172
173
174
$73
1706
177
178
179
1w
181
182
189
184
18d
186
187
{&R
i1nd
19
191
192
193
164
165
‘96
© 67
198
194
20
26l
2ue
03
*nd
200
w6
‘w7
2v8

a1 4
vdel8
JA4r6
wavl?
Wdagn
vanzgl
vddie2
vadved
védnga
vares
n4ne6
hdng?7
p4udn
47231
a3
va4ndd
" FACY:

Cd4indd
raungo
Kéded7
nadadi
n4unel
ha4nq2
vdvi6d
vd4udd
n4vad
CAB46
vaudy
aeda
v4rd1
n4nha
vaih3
r4anHd
wédvibs
va4vS6
"4h7
na6uy
vadb ]
V462
baHEI
V4t 4
paveh
4uvbb
har67
Fan7
twdn71
vawn7z2
vd4e7d
Gd4y74
0w4A75
Rau76
vwany7
41w

ES54F
£544
6547
7989
635
bl
6551
£567
€392
4566
6353
5754
6554
2066
3454
416
peer

166
€534
vwlo7
naue
¢754
4306
1367
4566
2727
abob
d2ee
anhohb
td47¢2
4566
eHG
a50F
2t17
5246
2844
£64%
2645
€527
z6ar
t2dd
poa7
765v
205¢
5345
2651
1254
265¢
3167
O3
8225
2654
2745

654674544
€547;7342
655056001
655173567
655274566
655315754
655412656

345475416

() /END OF FIELD 1 PATCHES

/11777

PALS=VS

/FIELD 4 PATCHES

416676534
®16772224
A75474566
136274566
270734556
322614566
647214566
660174566
2617335246
264435645
2645756522
264676234
264737658
265015345
265171254
265273167
265375225

265432745
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/2=USFR FATCR Fuw FocaL, s/69

9
1
g
"2
213
214
215
216
217
218
21y
eou
221
e2e
223
224
229
220
27
228
€28
23y
231
232
233
234
233
236
237
€38
249
24y
241
242
243
244
245
246
247
248
249
25¢
251
252
253
254
255
256
257
258
259
26y
26l
262
263

v41¢1
nwdly2
~41¢3
cAdlpa
véales
vdive
wdly7
v’dllif,‘
V4111
L4112
« 4113
vdll14
“411b
€d4118
vd4117
ta4i29
¢él1el
Lébdle?
4123
nd124
w125
A4 76
a4127
4139
6131
va4132
4133
4134
v41u5s
4136
d137
414y
¢4141
vé142
¥4143
4144
4145
k4146
¢a147
@4152
v4151
4182
vd153
v4154
“4155
w4156
4157
walee
v4161
4162
4163
4164
va1e5
w4166
vél6y

25558
547
267
56558
2’12
5347
es52p
7ha4
£h21
7706
G322
fiel)
£523
Blze
€524
tnl2
6£h25
RYRY/
6526
{ram
6327
£213
653
3733
6531
5732
6532
PR
6533
Guar
€535
7 3L
E536
L2
6537
1334
6540
3167
6541
6213
£3472
5743
6543
547
£544
73006
6545
6y
6546
5567
€547
adh66
6h50
5751
6551

265576547
267075659
271235397
6520;7674
652137749
6522;6a11
652375326
652416012
6525;3a837
652671070
6527:6213
653333733
653115732
653272676
653372009
653577340
653665042
653771334
654833167
654176213
654275743
6543;5547
654437390
654576001
654635567
654714566
655035751

655172666

PALB=vS
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264 ¢d4l17u 2666
265 v4171 @see ENDP, a /END OF PATCHES

266 3
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BEGNP 3634
ENGP a17}

FCNTR 3636
FC 3603
FFP 3635

PTChP 3637
PYCHE 3625
PTCH1 3614
STRT 360G
267
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