OPL MANUSCRIPT




A=5
LET (F(X) =X + A

The intent of the first statement is to associate the value 5 with
the identifier A in some symbol table, say So' We will soon see that it is
important to give specific names to symbol tables because, as it will turn
out, a number of symbol tables will be created and destroyed in the process
of executing the example program.

A symbol table is necessarily an environment for pairs of objects,
in our case, identifiers and their values. We may think of an identifier
as an attribute and its value as the value of that attribute. This view
suggests that a mechanization for a symbol table might well be the
description list. The reader may be reminded that (in SLIP) a description
list is an ordinary list that is attached to its host list, i.e., the list

of which it is a description list, in a way such that the description list

is not considered part of the structure of the host list. It consists

generally of so-called attribute-value pairs. There are a number of
operations (in SLIP) that facilitate the placement of such attribute-

value pairs on the description lists of lists and that make the relrieval of
the value of a specific attribute easy. We, therefore, choose to mechanize
symbol tables as lists with associated descpiption lists. Our representation

of a host list with its associated description lists will be as shown in

Figure 1.




)
Rk\Description List

We may now display the result of having executed the first statement

by showing the state of symbol table S0 as below:

)
b (A5)

The intent of the next statement of the example program is to bring
a function into existence. In this instance we are trying to associate
the identifier F with the function seen in statement 2. Clearly what must
happen is that the identifier F must be stored as an attribute in some
symbol table together with its value. The question now arises as to what
that value should be. Another way to put this question is to ask "What
must one remember about some function, say F, in order to be able to execute
it when the time comes?" It is clear that the body of the function, i.e.,
in this case, the expression "X+A'" and, of course, the list of bound
variables Gi& formal parameters) of the function must be remembered.

. the ;
But that is not sufficient in‘most general case for the body of the function




in question may also reference variables (identifiers) that do not appear

in its bound variables list. Such variables are called free variables.

In the above example A is a free variable.
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TO109

DOTEST

2531 D1 MAD FOR r0lL09
N'S INTEGER
I1'E QOPLCOM
BOOLEAN LEMPTY. s CLOCK, STORE,FAST
DYN S(2)
FAST=08B
INITAS.(C)
BRKEY. [BREAK)
BREAK=0B
FLUATING POINT FCOUNT,FREARFFRONT
EQUIVALENCE (REAR,FREAR) , (FRONT,FFRONT)
STORE=08
PRMESS. ($0PL AT YOUR SERVICES$)
TODAY< (LTI ST 510} )
PRMESS. ($DATE $,T0P.(S(0O)),% TIME $,BOT.{(5{(0)))
MTLIST.(S(Q))
F=0
NEWTOP . ($ARRAY$,S(0))
NEWVAL « ($PARTS$,S(0) 4yLIST.(VIRGIN))
R=READER.(S(C))
LIST o eS510100)
TS T S 123D
0DDS=1
COUNT=0
0DDS=00DS-1
W'R ODDS .E. O, ODDS=2
IRALST, (5¢ODDS)}
WEROFAST <ANDe. HNOT. STORE
ONELINSULIST.{S{0DDS)))
T*0 DOTEST
R
IRARDR . (R)
COUNT=COUNT+1
FCOUNT=COUNT
PRMESA. (SDBC.{COUNT) )
R=READER« (RDLONL. (LIST.({S(CDDS))))
W'R LEMPTY.(S(ODDS)), T'C EMPTY
BOTTOM=ADVSEL.(R4F)
W'R BOTTOM .E. $IGNORE$, T'0 EMPTY
W'R BOTTOM .E. $FILES
REMOVE« (LPNTR. (R))
NEWVAL.(FCOUNT,S(ODDS) S(0))
T'0 START
£
W'R TOP.(S{ODDS)) .NE. $.%, T'C PLAIN
POPTCP.(S(ODDS))
IT=TOP.(S(0DDS) )
W'R IT .E. $CLOCKS
W'R BOT.(S(ODDS)) .E. $CFF$
CLEOCK: = (8
O'E :
CLOCK=18B
EX
T'0 EMPTY
QR IT <E. $STORES
STORE=18
T'0 EMPTY
'R IT .E. $FASTS
FAST=18B
T*0 START

2531 06730
cCcol
0CQ2
cce3
CCC4
cCO5
CCO6
cce?
cces
CCOC3
0010
coll
col12
c013
COl4
CC15
CClé
0017
co18
CC19
€Cc20
co21
c022
cc23
C024
0025
0026
cc27
cc2s8
c029
CC30
€031
_CC32
€033
CO34
cC35
CC36
0C37
CC38
cC39
CC40
C04l
0042
C043
CC44
€045
CC46
CC47
CC4s8
€049
CC504
ccs1
€052
C053
0054
C055
C056
€057
0058
€059




O0'R IT «E« $DELAYS
COUNT=COUNT+1
FAST = 0B
T'0_EMPTY
R .IT sEs $STRACES
W'R BOT.{S{ODDS)) .E. $O0FF$
T1=0B
O'E
T1=18
EML
T'0 EMPTY
R 1T ~E. $SAVES
PLACE=0DDS-1
W'R PLACE .E. 0, PLACE=2
NEWVAL.(FCCUNT-1.04S(PLACE) S(0))
T LONSTART
R AT Es SATTACHS
REAR=NTHTOP. (S{ODDS) +2)
FRONT=BOT. (S(CDDS))
FREAR=REAR
FFRONT=FRONT
SOURCE=ITSVAL.(FRONT,S(0))
W'R SOURCE .E. $ABSENTS$
FRONT=FFRONT
NOTFND PRMESS. ($STATEMENT $,SDBC.(FRUNT),$% NOT FOUNDS)
TA0NSTART
e
W'R FREAR <Ee« FCOUNT - 1.0
PLACE=0DDS-1
W'R PLACE .Ee. 0Oy PLACE =
OUTHER=S{PLACE)
el =
OTHER=ITSVAL.(REAR,S({0}))
£
W'R UTHER .E. $ABSENTS$
FRONT=REAR
T'C NOTFEND
ELL
NEWBOT.(%4%,SOURCE)
INLSTL. (OTHER s SCURCE)
SD=LSTNAM. {SCURCE)
OD=LSTNAM. (OTHER)
W'R 0D .NE. O .AND. SD «NE. O
INLSTL.{(0OD,SD)
G'R BD .NE«: 0 «AND. SO .E. O
MAKEDL. (CDy SOURCE)
=2
IRALST.(OTHER)
IMASS(1)=SCOURCE
T'0 START
EL
PLAIN W'R T1
SPACE=CNTSPC. (0Q)
PRMESS.($SPACE $, SDBC.(SPACE))
=
W'R STORE
STORE=CB
NEWVAL. (FCOUNT,S(ODDS) ,5(0))
TA0 SSTART
E'L
W'R CLOCCK




RSCLCK.
EVAL.(S(ODDS))
STOPCL.(J)

PRMESS.($TIME $, SDBC.((J#1000)/60),% MILLISECONDSS)
G*E
EVAL.(S(0ODDS))

El
3. START

W'R NOT. FAST, COUNT=CCOUNT-1
'[l

tl

START
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TQ109 2531 EVAL MAD FOR T0109 2531 06/30
EXTERNAL FUNCTION (EXPR)
PROGRAM COMMON IMASS:T1 CONTRL,ESTACKsRSTACK,USTACK,
INATLST,SSTACK, TSTACK,VIRGIN,BREAK
.' BOOLEAN T1,BREAK
FLOATING POINT RESULT
DIMENSION IMASS(20)
EQUIVALENCE (RESULT,RSLT)
N'S INTEGER
BOOLEAN LEMPTY. o FSIGN 4 LSTMRK.
FLOATING POINT FEFy 5SS
EQUIVALENCE (FF,FIRST), (SS,SECOND), (RSLT,IMASS(1))
STATEMENT LABEL THERE
EQUIVALENCE (PLATZ,THERE)
V'S ENTER=0
Vs Dps= $=$1$+$1$“$l$/$1$*$1$’$1$-$
V'S OPS2= $F$,$L$,$G%,$GE$,$NES,$LES, SORS, $ANDS
V'S OPS1=%LETS,$DEFINES$LISTS, $SEQLRS, $SEQLLS, $LISTOFS,
1 $TYPES5READS $FCRGETS 9% WHILES, $ANDS, $TRACES, SARRAY S
2 v$ WHERES$,$EXISTS$,$COMMONS
‘N IFWORD(3),L(3),P(5)
'S IFFY=$1F$,5WHILES,$FCRS
'S RV=$(X=EVAL(RDLCNL(II1234)),MTLIST(II1234))$
'0 EVAL.
'R ENTER .NE. Q, T'0 READY
NEWVAL($111234%,L1ST.(9),VIRGIN)
NEWVAL - ($ETREES ,VIRGIN,VIRGIN)
VCTLST.(RV,LIST.(IN))
NOW=VIRGIN
LIST.I(NATLST)
LIST.{SSTACK)
IMASS(2)=$READERS$
IMASS(4)=$FLAGS
LISTL.(CONTRL)
LIST.{ESTACK)
LIST.(TSTACK)
LIST.({OSTACK)
LIST«(RSTACK)
LIST.(OUT)
NEWTOP . ($NOCR$,LIST. (NCCR))
ENTER=1
FENCE=$% FENCES$ ]
BOODLEAN FAIL .~
EXP=EXPR &
MILIST.(TSTACK)
NEWBOT.(FINI,CONTRL)
R
BEGIN EVALUATICN OF EXPRESSICN
R
W'R NAMTST.(EXP) «NE. O
RSLT=FINDT.(EXP,0)
W'R G0OOD, T'O FOUNDL
W'R 77777K6 A.IEXP) .E. O
RESULT=ExP
0'E
. RSLT=EXP
E'L
FOUND 1 NEWBOT« (RSLT,TSTACK)
T'0 APPLY
E'L




R=SEQRDR. (EXP)
W'R LSTMRK. (EXP)

R
R

IF THE LIST, 1.E. THE EXPRESSICN IS
R ALREADY MARKED, THE EXPRESSION HAS BEEN
R EVALUATED BEFORE AND NEED NOT BE SCANNED
R FUR LABELS AND *WHERE' AGAIN.
R
T'0C TADV
0'E
R
SCAN THE EXPRESSION FOR '"WHERE' AND LABELS
R
WORD=SEQLR«(R,F) WE TORLEYE) £. GLAHADAS
W'R WORD .E. $LAMBDAS LEQVR.(R(F)
BV=LIST. (9)
BO=LIST.(9)
POPTOP. (EXP)
WORD=SEQLR.(R,F)
W'R WORD .NE. $.%, T'C PLCCK
NULSTLIEXPl7TTT77IKS6 <A« R) +RSs 18,BV)
NULSTR« (EXP,77777K .A. R,BO)
MTLIST.{EXP)
MRKIND« {1 yNEWTOP.($ LAMBDS,EXP))
MANY. [EXP,BV,B80)
T'0 ENDSRC
EvL
] T'0 STARK
LABSRC WORD=SEQLR. (R sF)
W'R F .G. Cy T'0 ENDSRC
. JUNE W'R WORD +E. $CWN$
PUG)=17T1TK .A. R
REMUOVE « (LSPNTR. (R))
MANY« (LIST. (NEWCCN) yNOW4NCW)
MRKLST« (14NEWCCN)
LETVAL=NOW
HOST=NEWCON
NOW=NEWCON
TERM=SEQLR. (R,F)
W'R TERM .E. $ANDS$, T'0 CKWN1
W'R F .Es O
S=SEQRDR. (TERM)
NEWBUT.(OWNL,CCNTRL)
T'0 SPEC1
IR E J6a O
NULSTR.(EXP,P(0) yLIST.(RUNT))
IRALSTS{RUNT)
NEWVAL. ($KNOT$,NOW,EXP)
MRKLST. (0 4NOW)
T'0 ENDSRC
O'R TERM .E. SWHERE$ A
SUBST.($% WHERE$,LSPNTR.(R))
NEWVAL. {$KNOT$,NOW,EXP)
NULSTR«(LSPNTRa ({R)4P(0O)yLIST. (RUNT))
IRALST.(RUNT)
T'0 OWN3
TERM=SEQLR. (R ,F)
W'R TERM .E. $ANDS$, T'0C OWN2
W'R F .E. O
S=SEQRDR. (TERNM)
NEWBOT. (OWN2 4CCNTRL)




TY0 SPECL
L
R=SEQRDR. (EXP)
MRKL ST (0o NOW)K
T'0 TADV
£
O'R TERM .E. $,%
NEWVAL ($KNOT$,NOWEXP)
MRKLST. (0 yNCW)
NULSTR.(LSPNIR.(R),PIO).LIST.(RUNT!)
IRALST. (RUNT) A Sl :
T10 COMMA \ 11
£ 11
U'R WORD .E. $WHERES
SUBST.($ WHERES$,LSPNTR.(R))
MANY. (LISTo (NEWCCN) 4 NOW,NCW)
MRKLST. (1,NEWCON)
LETVAL=NCW
W'R LETVAL .E. VIRGIN, LETVAL=0
HOST=NEWCON
NOW=NEWCON
T'0_CWN2
U'R WORD .E. $ WHERES$
T'0 OWN3
EYE
W'R WORD .NE. $3% AND. WORD .NE. $.$, T'0 IFTEST
WORD=SEQLR. (R F)
W'R F _.Gs 0O, T'0 ENDSRC
W'R WORD .E. $#$, T'0C STAR
T'0 JUNE
HOST=EXP
REMOVE. (LSPNTR. (R))
LABEL=SEGLR. (R,F)
W'R 77777Ké6 «Ae(LABEL) .E. O
RESULT=LABEL
LABEL=RSLT
E'L
REMOVE. (LSPNTR. (R))
NEGR W'R R L. O
SEQLR. (R4F)
REMOVE . (LSPNTR. (R))
T'0 NEGR
E'L
SEQLR« (R 4F)
NEWVAL. (LABEL R,HOST)
SEQLL.(RsF)
1'0 LABSRC
it 8
IETEST W'R WORD .E. $IF$
SUBST«($ IF$,LSPNTR.(R))
[FWORD(0)=$1F$
IFWORD(1)=$THENS$
IFWORD(2)=$ELSES$
IFWORD(3)=% %
1'0 MO
0'R WORD .E. $WHILES
SUBST«($ WHILE$,LSPNTR.(R))
[FWORD(0)=$WHILES$
IFWORD(1)=$REPEATS
IFWORD(2)=% %
IFWORD(3)=¢ %

X




T'0 MO
O'R WORD .E. $FORS
SUBST«(% FOR$,LSPNTR. (R))
[IFWORD(QO)=%FURS%
IFWORD(1)=%STEPS
IFWORD(2)=%UNTILS
[FWORD(3)=%DC%
PI{C)=LSPNTR. (R)
PILI=77T7T7T7TK .A. R
LEVEL=1
[=1
WORD=SEQLR« (R,F)
T'H M2y FOR J=031ly J «G. 2
W'R IFFY(J) .E. WCRD
LEVEL=LEVEL+1
IY0 M1
=L
CONTINLE
W'R WORD +.E. IFWORD(I)
W'R LEVEL «NEe. 1, T'C Ml
POINTR=LSPNTR. (R)
W'R POINTR .E. P{I) , P(I)=NEWBCT.{0,P{1))
REMOVE. (PCINTR)
P(I+1)=77777K «A. R
[=1+1
700 M1
O'R WORD +E. % &
LEVEL=LEVEL-1
W'R LEVELNES Oy 1208 M1
POINTR=LSPNTR. (R)
W'R POINTR +E. P(I)y P(I)=NEWBOT.(0,P(1))
REMOVE. (PCINTR)
P(I+1)=77777K .A. R
JE M
Q'R F 2Gs 0O
P(I+]1)=EXP
0 M3
DR E
T'0 M1
EfL
T'H M4 FOR leglo Jd siGa I
L{J)=NULSTR«(P{J#+1),4P{J)sLISTL.(9))
P{C)=NEWTOP.(L(J),P{0O))
WIR PUJ) sEasi EXPy T[] JENDSRLC
NEWTOP.($,:%,P(0))
R=CONT.(P(C))
BN
120 EABSRE
ENDSRC MRKLST.(1,EXP)
R=SEQRDR . (EXP)
R
BEGIN BASIC SCAN COF THE EXPRESSIGN

R
R

TERM=SEQLR.(R,F)
NEWBCOT« (TADV,CONTRL)
', v S N IR )

WHEN F IS LESS THAN ZERC, THE WCRD
ENCOUNTERED IN THE SCAN IS NOT A LIST
NAME .




W'R R «L. O
SEQLR. (RsF)
T'0 RING
Gy 1
W'R 3K11 .A.R E. O

WHEN THE INDICATCR IS ZERUy THE WORC
ENCOUNTERED IN THE SCAN IS NOT AN ALPHABETIC
SYMBOL, HENCE NOT AN IDENTIFIER. IT MAY

BE AN INEFIX OPERATCR OR A NUMBER

T'H QUICK, FOR I=041s I <E. 5
W'R OPS(I) .E. TERN
0P=1
T'0 INCP(I)
oL
QUICK CONTINUE
T'0 OTHER
INOP(C) NEWBCT. (1,0STACK)
T'0 END
INOP(1) RCOPY=R
NEXTL=SEQLL. (RCOPY,F)
W'R F .G. O, T'0 END
T'H QUICKl, FOR INDX=0sl, INDX «Ee 7
QUICK1 W'R OPSUINDX) .E. NEXTL, T*O END
T'Q STKTST
INOP(2) RCOPY=R
NEXTL=SEQLL. (RCOPY,F)
W'R F .G. O, T'0 ZERO
T'H QUICK2, FOR INDX=0,1, INDX «E. 7
W'R OPSUINDX) .E. NEXTL
NEWBOT (0, TSTACK)
NEWBOT. (1 ,0STACK)
T*0 END
E'L
QUICK?2 CONTINUE
INDP( 2) T'0 STKTST
INDP (4) W'R CONT«(77777K «Ae R + 1) .E. $%$
NEWBOT. (5,0STACK)
SEQLR. (R,F)
T'0 END
Eel
STKTST W'R BOT.(OSTACK) -E. FENCE .OR. LEMPTY.(OSTACK)
NEWBOT. (1,0STACK)
T'0 END
Q'E
BOTTOM=BOT. (OSTACK)
W'R I oLE. BOTTOM .AND. BOTTOM .LE. 5
DOES. (POPBOT. (OSTACK) )
T'0 STKTIST
0'E
NEWBQTa (120STACK)
T'0 END
E'L
Evi
OTHER W'R 77777K6 .A.(TERM) .E. O
. RESULT=TERM
TERM=RSLT
SUBST. (TERM, LSPNTR.(R))
T'0 SIMPLE
C'R TERM +E. $,8




W'R BOT.(OSTACK) «E. FENCE
POPBOT. (CGNTRL)
140 TADV
DtE
T'O APPLY
i
O'R TERM .E. $'S$
WORD=SEQLR« (R4F)
MRKIND« ((3K114A4R)aRS.34,NEWBCT (WCRD,TSTACK) )
ROUNDS W'R R L. O
SEQLR. (R,F)
T'O0 ROUNDS
ErE
T'0 _END
UO'R TERM .E. $.9%
RCOPY=R
RELATR=SEQLR.(RCCPY,FP)
W'R SEQLR.(RCOPYFP) .NE. $.%5, T'0 JUSTPR
FUH RELSRE, FOR I=0413 I «Gas 7
W'R OPS2(I) .E. RELATR
R=RCCPY
I=1+12
W'R BOT.(OSTACK) .E. FENCE .OR. LEMPTY.(OSTACK)
.OR. BOT.(CSTACK) .E. O
NEWBOT.(I,OSTACK)
IO END
R 1 565 BOT.{GBSTACK) ~ANDa I «6. 11
DOES. (POPBCT. (CSTACK) )
BOTTOM=BCT« (TSTACK)
W'R BOTTOM .Ee. O AND. I «E« 19
ORSERC WORD=SEGQLR. {R,F)
W'R F +Gs O «CRe WORD +E. $+3%
ENDORS SEQLL. (R4F)
T'0 END
£l
W'R WORD .NE. $.%, T'0 CRSERC
RCOPY=R
WORD=SEQLR. (RCOPY,F)
W'R F .G. 0Oy, T'0C ENDORS
W'R WORD .E. $CR%, T'C CRFIND
WORD=SEQLR. (RCOPY,F)
W'R WORD +Es $.%
R=RCOPY
1'C ORSERC
O*E
T'0 ENDORS
Fhbk
ORFIND R=RCOPY
SEQLR. (RyF)
[=18
T'0 STKT2
8
W'R BOTTIOM .E. 1 +AND. I .E. 18y T'0 SPECU13)
e SERT2
BJRE
NEWBOT.(I,CSTACK)
1% END
il
i
RELSRC CONTINLUE
JUSTPR SUBSBT.(GETOUT,CCNTRL)




T VDS ARELEY
GETOQUT W'R BOT.(ESTACK) .E. $SUBEXP#$
RID. (OSTACK,FENCE)
PCPBCT. (RSTACK)
POPBCT. (ESTACK)
POPBUT. (ESTACK)
POPBOT. (CONTRL)
OLDNCW=POPBCT. (CCNTRL)
POPBOT. (CONTRL)
SUBSBT. (GETOUT,CCNTRL)
RGN
D'R BOT.(ESTACK) +E. $FUNCTN$
O REND
i Jl
T'0 END
=4
ENL
SIMPLE NEWBOT.(TERM,TSTACK)
RSLT=TERM
GRS
W'R TERM .E. $GOTOS$
0P=%$G0OTO0$
TERM=SEQLR. (R,F)
WYR F st O
KW'R. R «Ls O
SEQLR. (R,F)
T'0 RINGY
BN
LABEL=TERM
Al
NEWBOT. (TRANSF,CCNTRL)
T'0 BEGINB
TRANSF LABEL=PCPBOT.(TSTACK)
=ik
T'0 NXTEST
Bl

THE SYMBOL ENCOUNTERED IS AN ALPHABETIC
SYMBOL. IT MAY BE AN IDENTIFIER OR THE
NAME OF A FUNCTION

RCOPY=R
NEXT=SEQLR. (RCOPY,F)
RAANG W'R RCOPY .L. O

SEQLR < (RCOPY+F)
T'0C RAANG

=8l

W'R TERM .E. $ LAMBDS$
NEWOP=LIST. (9)
BVLIST=LSLCPY. (SEQLR.(R,F),LIST.(9))
BODY=LSSCPY. (SEQLR« (RyF)4NEWCP)
NEWVAL. ($BVLIST$,BVLIST,BCDY)
NEWVAL.($KNCT$,NOW,BCDY)
NEWBOT. (NEWUP, TSTACK)
T'0 END

Eris

W'R F .E. O

WE HAVE THE 'F(X)*' PATTERN

1'H APE[ZKp FOR I=Of 1.1 I alae 15




W'R" TERM, -E. OPS1(1)y T'0 SPEC(I}
NEWBOT.(TERM,0STACK)
TERM=SEQLR. (R4F)
NEWBOT. (FEND,CONTRL)
T'C BEGINB
OP=POPBOT. (OSTACK)
T'C DCFN
EC
NEWBOT.(FINDT.(TERM,2) ,TSTACK)
W'R FSIGN, RSLT=BCOT. (TSTACK)
i 1 L
'0 END
BB F «E. @
THE TERM ENCOUNTERED IN THE BASIC
EXPRESSION SCAN (TADV) IS A LIST NAME,
IsEs A SUBEXPRESSTONS

RCCPY=R
NEXT=SEQLR.(RCOPY,F)
WEERES s Bl D

WE HAVE A *()()* PATTERN, I.E. WE ARE
TO APPLY THE VALUE CF ONE EXPRESSION
TO THE CTHER.

MANY« (CCNTRL,TERM,CANT)
R=RCOPY
TERM=NEXT
T'0 BEGINB
TERM=POPBOT. (CCNTRL)
NEWBCOT. (CAN,CONTRL)
T'0C BEGINB
OP=BOT.{TSTACK)
MANY. (COCNTRL,CP,CCOULD)
POPBOT. (TSTACK)
10 EXCUTl
POPBOT. (CONTRL)
T'0 END

E 'L

'BEGINB' IS THE BASIC RECURSICN LOGP
FOR SUBEXPRESSICNS.

BEGINB MANY . (CONTRL,FENCE sNCW,B)
MANY < (ESTACK,EXP,$SUBEXPS$)
NEWBOT. (FENCE sOSTACK)
NEWBOT.(R,RSTACK)
EXP=TERM
KNOT=ITSVAL. ($KNCT$,EXP)
W'R KNOT .NE. O
MANY. (LIST. (NEWCON) yNOW, KNOT)
NOW=NEWCON
B
U E
R=POPBCT.(RSTACK)
POPBOT. (ESTACK)
EXP=POPBOT.(ESTACK)
ULDNCW=POPBOT. (COUNTRL)
W'R BOT.(CCONTRL) .E. FENCE, POPBOT.(CONTRL)
W'R OLDNOW «NE. NCW




SPECE 14)

NEWCON=PCPTOP. (NCW)
IRALST. (NOW)
NOW=NE wCCON
1'0 C2
E'L
T'0 END
0'E
W'R BOT.(OSTACK) .E. FENCE
POPBOT. (OSTACK)
POPBOT. (CONTRL)
T*0 END
0'E
TERM=$.
POPBOT. (CONTRL)
T'0 APPLY
E2]

EVL

THE FOLLUWING SECTICN APPLIES THE CPERATIOGNS
STACKED DURING THE SCANNING OF THE EXPRESSICN
TO THEIR PRCPER CPERANDS

W'R BUT.(OSTACK).E.FENCE
W'R TERM .NE. $.$, T'0C END
POPBOT. (OSTACK)
T'0 END
O'R BOT.(OSTACK) .E. O
h'R TEI{N INE. $-$ cAND. TERN QNEC $!$! T.D ER‘]D
DOES. (POPBCT. (CSTACK))
[0 APPLY
O'R LEMPTY.(USTACK)
[*'0 END
ETL
O0P=POPBOT.{OSTACK)
W'R T7T777K6 A.(0OP) «NE. Oy T'U DOFN
DOES.(OP)
FLOSARPLY

THE FOLLOWING SECTION ASSUMES THAT THE
SUBEXPRESSICON OF THE FORM 'F(SUBEXPR)' HAS
BEEN EVALUATED. WE NOW CCNSIDER THE FUNCTION
NAMED .

H'R OP B« & 1F%
CLUE=POPBOT.(TSTACK)
FIRST=SEQLR.(R,F)
SECOND=SEQLR. (R yF)

W'R F «Ge O «0ORs SECOND +Es $+%
SECOND=% NEXTS$
SEQLL.{RF)

B

IR CIUE FEa 1
LABEL=FIRST

Y
LABEL=SECOND

Bty

W'R LABEL .NE«. $ NEXTS$
TERM=LABEL
T*'0 BEGINB

grE
T'0 NXTSEQ




Bt
NXTEST W'R T1
PRMESA. ($TRANSFER$,0P+% %)
W!'R NAMTST.(LABEL) .E. O
TXTPRT.(LABEL,0)
0'E
PRMESS. (LABEL)
L
EYL
W'R LABEL <&+ SNEXTS$.0R. LABEL .E< 3 NEXIS
NXTSEQ WORD=SEQLR. (R4F)
W'R F .G« O
SEQLLe (R st}
140 -END
Bt
W'R WORD +NEe 535 «ANDe WCRD NE. $.$%, T'0O NXTSEQ
W'R LABEL.E«$% NEXT$.AND.WORDeE«$<%$ySEQLL.(RyF)
T'0 END
D'R NAMTST.{LABEL) .E« O
NEWBOT. (LABCOM,CCNTRL)
TERM=LABEL
T'0 BEGINB
LABCOM LABEL= POPBOT.({TSTACK)
120 NXTEST
EYL
FURTHR R=ITSVAL. (LABEL,EXP)
W'R R «E« O
W'R BOT.(ESTACK) .E. $SUBEXPS%
POPBOT.(ESTACK)
EXP=POPBOT. (ESTACK)
RID. (OSTACK,FENCE)
POPBOT.(RSTACK)
RID.(CCNTRL,FENCE)
T'C _FURTHR
fERALS
PRMESS«.{$LABEL $,LABEL,% NCT FCUNDS$)
F'N
e
SEQLLLAR yF)
1'0. ENO
EYL
0'R OP ~E. S$SEVALS
TERM=POPBOT.(TSTACK)
T'C BEGINB
AR OP S ESESNFARS
RAT=R
INIT=TOP. (CONT- (LSPNTR.({R)+1))
INCR=SEGLR«{RAT,F)
W'R NTHTOP.{INCR42) .NE. 3$=%
NEWTCP. ($+3%,INCR)
MRKINDA (1 yNEWTOP{INIT,INCR))
NEWTOP. ($=5,INCR)
MRKIND. (1 4yNEWTOP.{INIT,INCR))
s
CONDS=SEGQLR. (RAT,F)
BODY=SEQLR. {RAT,F)
TERM=CONDS
NEWBOT. (FOR1 ,CONTRL)
NEWBOT.{FENCE+TSTACK)
T'0 BEGINB
RID. (TSTACK,FENCE)




W'R RSLT <Es 1
R=RAT
T'0 END

BEES
TERM=BODY
NEWBOT. (FOR2,CCNTRL)
NEWBOT. (FENCE,TSTACK)
T'0 BEGINB
RID.(TSTACK,FENCE)
RAT=R
TERM=SEQLR. (RAT,F)
NEWBOT. (FOR3,CONTRL)
NEWBOT. [FENCE,TSTACK)
1'0 BEGINB
RID.{TSTACK,FENCE)
T'0 FOROQ

=

£
CODES SEQLL.{RsF)

LET*'S SEE IF WE CAN FIND THE DESIRED
FUNCTION AMONG THE IDENTIFIERS

CODE=FINDT.(CP,Q)
SEQLR. (RyF)
W' CODE =-E. O
T'0 NOTLAM
GER-NAMTST. (CODEY S+, O
W'R TOP.{CODE) .E. $ARRAYS$
W'R BOT.(CCDE) .NE. $ARRAYS

FLOATING POINT COEF

COEF=1.0

FIRST=POPBOT.{TSTACK)

DIM=SEQRDR. (CCDE)

RSLT=SEQLL.(DIM,F)

APRIL NEXT=SEQLL. (DIM,F)

W!'R NEXT «NE. $ARRAYS$
COEF=RESULT=CCEF
SECOND=PCOPBOT. {TSTACK)
EE=EE+(55—1.0)2COEF
RSLT=NEXT
10 "APRIL

D'E
NEWBOT. (FIRST,TSTACK)

EYL

Et]

RCOPY=R

NEXT=SEGQLR. (RCOPY,F)
W'R NEXT .E. $=%

NEWBOT. (POPBOT. (TSTACK) ,CCDE)

NEWBOT. (CODE,TSTACK)

NEWBUT. (0,0STACK)

R=RCOPY

T END

Bl =

RSLT=ITSVAL. (PCPBCT.(TSTACK) ,CCDE)

NEWBOT.(RSLT,TSTACK)

T'C _END

&l
L
OPNAME=0P




OP=CODE
['0 EXCUTL
0'E
W'R T1, PRMESS.($INTERMEDIATE OP $,CODE)
UP=CODE
T'0 CODES
E'L
R

R PERHAPS THE FUNCTION IS ONE QOF THE
R BUILT IN ONESs E.G. 'SQRT'.
R

NOTLAM CODE=INSTRC. (OP)
W'R CODE .NE. O
W'R T1
W'R OP .E. $PRINTS .CR. OP .E. $LPRINTS
.OR. OP .E. $TXTPRTS
T1=08
TRACE=1
Q'E
PRMESA.($0P$,0P,% $)
E'L
E'L
COUNT=(77777K6 +A.(CODE)).RS.18
OPER=SEQRDR. (TSTACK)
T'H PLACE, FOR J=COUNT,-1, J .E. O
WORD=SEQLL.(OPER,F)
W'R Tl, UEPRNT.($ARGS$,WCRD)
IMASS(J)=WORD
RSLT=0BEY. (CODE,IMASS(1),IMASS(2),IMASS(3),IMASS(4))
W'R Tl, OEPRNT.($RSLT$,RSLT)
T'H POPT, FOR J=1,1, J <«G. CCOUNT
POPBOT. [ TSTACK)
NEWBOT. (RESULT,TSTACK)
W'R TRACE E. 1
TRACE=0
T1=18B
E'L
110 END
L

FUNCTION NCT FOUND. PERHAPS IT WAS
SIMPLY MISSPELLED (THE *TRY' GIMMICK)
OR IT WILL BE DEFINED CON LINE.

PRMESS. ($0PERATICN $,C0P,% NCT RECCGNIZEDS)
DEFNTN RDLONL.(LIST. (INPUT))
W'R TOP.(INPUT) .E. $TRYS$
POPTOP. LINPLT)
QP=TCOP. (INPLT)
IRALST. (INPUT)
T'0 CODES
0'R BOT.(BOT.(INPUT)) .E. $IGNCORE$
IRALST. (INPUT)
PRMESS. ($SORRY ABOUT THAT, TRY AGAINS$)
T'0O DEFNTN
ETL
NEWBOT.(R4RSTACK)
R=SEQRDR. (INPUT)
TERM=SEQLR. (R 4F)
NEWBOT. (GUEST,CONTRL)
W'R TERM .E. $DEFINES$




TRSPEG (1)
O'R_TERM .E. $LETS$
120 SPECEE)

=

OP=IT

R=POPBOT. (RSTACK)

[RALST. (INPUT)

W'R NAMTST.(CP) .NE. O, T'C CODES
R
WE NOW HAVE A FUNCTICN TC APPLY TGO

R ARGUMENTS PRESUMABLY STCRED ON THE
BOTTOM CF THE *'TSTACK'. WE NOW HAVE
TO SAVE THE CURRENT EXPRESSION, THE
POINTER *R*' THAT TELLS US WHERE TC GO
ON WHEN WE CONTINUE TO SCAN THAT
EXPRESSICON ONCE MCRE, AND WE WANT TC PUT
A 'FENCE®' ON THE OSTACK SO THAT WE DON'T
EVALUATE TCO FAR. THEN ESTABLISH A NEW
ENVIRONMENT (TEMPCORARILY CALLED "NEWCON?
BUT SOCN CALLED 'NCW'). FINALLY
PICK UP BUOUND VARIABLES, ETC.

A

v ol ol oS- ol el o - ol oM e3> =l o)

EXCUT1 CONTINUE
W'R T1
PRMESS. {$FUNCTION $,0PNAME)
E'L
[ITIS=ITSVAL. ($BVLIST$,0P)
S=SEQRDR.(ITIS)
MANY« (ESTACK yFENCE yEXP 4 $FUNCTNS)
MANY . (CONTRL yNOWE)-
NEWBOT. (FENCE yOSTACK)
NEWBOTe(R,RSTACK)
POINTR=ITSVAL. ($KNOT$,CP)
LIST.(NEWCON) -
NEWBOT. (NDW,NEWCON)
W'R POINTR .NE. O
NEWBOT.(POINTR,NEWCON)
D1E eh
NEWBOT. (VIRGINyNEKCCN)
=Rl
NOW=NEWCOCN
ISCAN IDENT=SEQLL.(5,F)
W'R F L. O
W'R IDENT «E. $,%, T*'C ISCAN
[VALUE=BOT.{TSTACK)
NEWVAL . {IDENT s IVALUE y NCW)
POPBOT. (TSTACK)
W'R T1
OEPRNT. [IDENT,IVALUE)
E'L
1'0 ISCAN
R F _aFa 0
NAMRDR=READER. (IDENT)
VALRDR=READER. (POPBCT. (TSTACK))
NIT=ADVSER. {NAMRDR yF)
. W'R NIT +Ee« $2$5o T'0 AGAIN
. LEVEL=LCNTR. {NAMRDR)

W'R F .G. C,y T'O NAMEND

ADDVAL VIT=ADVSWR. (VALRDR,F)
W'R LEVEL «NEe LCNTR.(VALRDR) .0OR« VIT .E. $,%, T'OC ACDVAL
NEWVAL(NIT,VIT,NCW)




PLAT W'R LEMPTY.(VIT) .CR. . T'C AGAIN
VIT=ADVSWL. (VALRDRyF)
T'0 PLAT
NAMEND IRARDR « (NAMRDR)
IRARDR . ( VALRDR)
B T'C ISCAN
E'L
NEWBOT. (FENCE,TSTACK)
EXP=0P
T'0 E

WE HAVE FINISHED APPLYING THE FUNCTION.
WE MUST NOW RESTORE OLD CONDITICNS -
PARTICULARLY REESTABLISH THE COLD
ENVIRONMENT, EXPRESSION, PCINTERS, ETC.

OLDNCW=POPBOT. {CONTRL)
W'R BOT.(TSTACK) .NE. FENCE
RSLT=POPBOT. (TSTACK)
UNS TAK POPS=POPBOT. (TSTACK)
W'R POPS .NE. FENCE, T'0 UNSTAK
NEWBOT. (RSLT,TSTACK)
0'E

POPBOT. ( TSTACK)
E'L
NEWCON=PCPTOP. (NOW)
IRALST. (NOW)
NOW=NE WCON
W'R NOW «NE. OLDNOW, T'C Cl
POPBOT. (ESTACK)
EXP=POPBOT. (ESTACK)
POPBOT. (ESTACK)
R=POPBOT. (RSTACK)
W'R BREAK

TXTPRT4 (EXP,0)

11=08

BREAK=CB

INTRP1 PRMESA. ($TYPE 'ABORT' CR 'YTRACE' CR "NCRMAL' OR 'HOLD' §)

KRDFLXC. (COMAND 46)

W'R COMAND .E. $SABORTS
MTLIST. (CONTRL)
MTLIST. (TSTACK)
MTLIST. (RSTACK)
MTLIST. (GSTACK)

CLEAR1 W'R NOW «NE. VIRGIN
NEWCON=POPTOP. (NCW)
IRALST. (NOW)

NOW=NE WCON
T'0 CLEAR1
E'L
FIN

U'R COMAND .E. $TRACES
T1=18

O'R COMAND .E. $HOLDS$
NEWBOT. (FENCE , TSTACK)
RDLONL. (LIST4 LTERM))
NEWBOT. (INTRP2,CONTRL)
T'0 BEGINB

INTRP 2 RID.(TSTACK,FENCE)

IRALST. (TERM)
T'0 INTRP1




SPECI(Q)

SPEC(1)

SEECT
RADNG

EXL

gl I

PLATZ=POPBOT.(CONTRL)

00 THERE

F'N IMASS(1)
R
R THE * LET* MECHANISM
R

TERM=SEQLR. (R,F)
S=SEQRDR. (TERM)
MANYo(LIST.(NEWCON) yNOW,NCW)
LETVAL=NCOW

NOW=NEWCCN

HOST=NOW

T'G SPECA

THE 'DEFINE" MECHANISM

HOST=VIRGIN
LETVAL=C
S=SEQRDR. (SEQLR. (RyF))
NAME=SEQLR.(S,F)
K'R S L. O
SEQLR« (S4F)
T'0 RADNG
E'L
BYLIST=SEQLR.(S,F)
W'R_BVLIST .E. $=%
NEWVAL< (NAME ,FINDT. (NAME,0) 4 NCW)
T'0C BEGINB
OR F .G. O
NEWVAL « {NAME 0 4NCh)
T'C END
E' _
IT=LIST.(9) !
NEWVAL « (NAME I T4HOST) ./
W'R LETVAL .NE. O
WEAK=LIST.(9)
NEWBOT. (BOT. (HOST) yWEAK)

it - * - #* * #*

THE *'WEAK POINTER' DEVICE

THE BV IDY GF STHE HEADER OF (THE" LIST. THAE

IS TO BE MADE A 'WEAK' SUBLIST CF ANOTHER
LIST IS TEMPORARILY CHANGED TC ZERC. THIS
ASSURES THAT THE CCUNTER OF THE SUBJECT LIST
IS NEITHER COUNTED UP WHEN THIS PLACEMENT

IS MADE, NOR COUNTED DCOWN WHEN THE HOST

LIST FINALLY DISAPPEARS.

AXKEARXORN DR D

v ]

NEWVALS (INAME y WEAKN, (IT) yWEAK)
STRENG.(IT)

* * #* * %*

E'p
NEWVAL.($BVLISTS,BVLIST,IT)
NEWVAL. ($KNOTS, WEAK,IT)
SEQLR.{SsF)
WORD=SEQLR.{S,F)

WYR EugBs"0, THQ END
THAT=NEWBOT. (WORD,IT)




W'R § L. 0Oy MRKNEG. (THAT)
MRKIND«((3K114A.S)aRS.34,THAT)
TG PUTSY

THE MUT ST Y YSEQLRAy TANDE YSEQLE™

. MECHANT SMS

SPEC(2) CONTINUE
SPEELR) CONTINUE
SPEC(4) DATUM=TOP.(SEQLR. (R4F1))
W'R DATUM .E. O
NEWBOT.(LIST.(S9),TSTACK)
r*o0 END
E'L
DATE=FINDT.(DATUM,Q0)
W'R GOOD
WOLIST=WO
0'E
WOLIST=NORW
BN
T'0O FN(I=2)
FN{C) INTERN=LIST.(9)
NEWVAL. (DATUM,INTERN,WOLIST)
NEWBOT« (INTERN, TSTACK)
T*'0 END
FN(1) INTERN=SEQLR. (DATE,F)
FN1 NEWBOT. (INTERN,TSTACK)
NEWVAL . (DATUM,DATE s WOLIST)
T'0 END
FN(2) INTERN=SEQLL.(DATE,F)
T*a FN1
SPEC(5) TERM=SEQLR. {R+F)
SPECS NEWBCT. (FENCE,TSTACK)
NEWBOT« (LISTCF,CCNTRL)
T'0 BEGINB
LISTGE HBSTEL=LIST. {9}
S=SEQRDR. {TSTACK)
OFLIST W'R BOT.(TSTACK) <NE. FENCE
WORD=SEQLL. [(S,yF)
MRKIND« ((3K11l «A«S).RS.34,NcWTCP.(WORDyHOSTEL))
POPBOT. {TSTACK)
T'0 OFLIST
GvE
SUBSBT. (HOSTEL.TSTACK)
RSLT=BOT.(TSTACK)
T*'0 END
EYL
SPEC(é&) TERM=SEQLR. (R,4F)
OUTS=SEQRDR . {TERM)
BEGOUT MTLIST.(OUT)
MOROUT WORD=SEQLR. (OUTS,0UTF)
W'R WORD .NE. $,% AND. CUTF .LE. O
W'R WORD .E. $'$
W'R LEMPTY.(DOUT)
NEWTOP. (WORD,CUT)
T'0 MOROUT
OE
POPTOP. (OUT)
TXTPRT.(OUT,NCCR)
MTILIST.(OUT)
WORD=SEQLR. {OQUTS,0UTF)




LINE
MUOROT1

OuUuTEVL

OUTYPE
MOROT2

SPEC(7)

RM7

RM72

SPEC{8)

W'R OUTF .G« Oy T'C END
W'R WORD +E. $5%, T'0 MCRCUT
MRKIND. (INDCTR. (OUTS) yNEWBOT. (WORD,0UT))
SEQLR. (OUTS,0UTE)
T*0 OUTEVL
E'L
D'R WORD +E. $TABS$ .CR. WORD .E. $TABSS
TI1=POPBOT. (OUT)
T'H TAB, FOR TABS=1,1, TABS .G. TI
PRMESA. (725757575757K)
Ty MOROTL
J'R WORD +E. $LINE$ .OR. WCORD .E. $LINESS
TI=PCPBOT.(CLT)
T'H LINEy FCOR TABS=1,1, TABS .G. TI
BRMESS [575T5T5T5757TK)
SEQLR. {OUTS,QUTF)
T'0 MOROTZ2
=L
ADDS=NEWBOT. [WORD,0QUT)
Ww*'R OUTS .L. O, MRKNEG. (ADDS)
W'R DUTS .A. 2K11 .NE. O, MRKIND.(1,ADLCS)
1'0C _MOROUT
O'%E
I XTPRT (UUT,NOCR)
TERM=0LT
NEWBOTa (CUTYPE,CCNTRL)
T'0C BEGINB
UEPRNT.($ $,PCPBOT.(TSTACK))
AR OUTE «ls 0 5 B0 BEGUUN
MTLIST.{OUT)
T'0 END
B
TERM=SEQLR. (R,F)
R7=SEQRDR. (TERM)
WORD=SEQLR. (RT,F)
W'R F .G« Cyp T'O END
W'R WORD <E« $2%9 T'C RMT
POPTCP. (IN)
W'R TOP.{IN) .NE. $=%, PCPTOP.(IN)
NEXT=SEQLR.{R7,F)
W'R F .NE. C
SEQLL.{(RT7,F)
OYE
WOGRD1=wORD
TERM=NEXT
PRMESA. {WORD)
NEWBOTa (RM71,CONTRL)
I8 SPELCS
TXTPRT« (RSLT,NCCR)
PRMESA. (% = $)
NERTOP«(RSLT,yIN)
POPBUT.(TSTACK)
MRKIND« (1 yNEWTOP. {WORD1,IN))
T'0 RM72
i
MRKIND« (1 ,NEWTOP. {WORD4sIN))
PRMESA. (WORD,$=%)
NEWBCT. (RM7,CONTRL)
TERM=IN
T'U BEGINB
FR=SEQRDR. {SEQLR« (RyF))




WORD=SEQLR. (FR4F)

W'R ERLGs B
WI'R NOWeE.VIRGIN.OR«NCT.LEMPTY.(LSTNAM.(NOW)),T*'0 END
NEWCON=NOW
NUW=TOP. (NCW)
IRALST.{NEWCUON)

T'0 END
O0'R WORD <Ee« $4%
T*0 FR1
HAE
CURRNT=NOW |
W'R ITSVAL.(WORDsCURRNT) .NE. O
NOATVL. ( WORD ¢CURRNT)
T*'0 ER3

QLE
W'R CURRNT .E. VIRGIN, T*'C FR3
CURRNT=TCP. (CURRNT)
1*0C FR2

R E

WIR FR JlLa 0O
SEQLRSIERE)
TY0FRS

MYE
L0 FR1

B

i

UNTLST=SEQLR.(R4F)

RPTLST=SEQLR.(R4F)

TERM=UNTLST

MANY « (CONTRL yUNTLSTRPTLST,UNT1)

T'0C BEGINB

RSLT=POPBOT. (TSTACK)

W'R RSLT .E« FALSE
POPBOT.(CONTRL)
POPBOT. (CONTRL)

10 END

BE
TERM=BOT. (CONTRL)
NEWBOT. (UNT2,CONTRL)
T*'C BEGINB

B2l

UNTZ2 TERM=NTHBOT. (CONTRL,2)

NEWBOT. (UNT1,CONTRL)

T'C BEGINB

SPEC{(9) FALSE=0C
T'0 UNTQ
SPEGL 10Q) TERM=SEQLR. (R,F)

MRKLST.(1,NCh)

WI'R TERM .E. $+%
MRKLST.(QO,NOW)

T*'0 END

By

S=SEQRDR. ([ TERM)

LETVAL=BOT. (NOW)

HOST=NOW

NEWBOT.(SPEC(10) ,CONTRL)

J20 SPEG1

SPECTSEY) TERM=SEQLR.(R,F)

W'R TOP.(TERM) .E. $0FF#$
T1=08B

OtE




Tl=18
Sl |-
T'0 END
SPEGLT2) NEWBOT.{SPEC12,CONTRL)
LSRG (155
SPECLZ NEWTOP.($ARRAY$,B0T. (TSTACK))
T'0 END
SPEC{14) FINDT.(TOP.(SEQLR«(RsF))4+0)
NEWBOT. (GOOD,TSTACK)
T'0C _END
SPEGH15) S=SEQRDR.(SEQLR.(R4F))
VI=LSTNAM. (VIRGIN)
SPECLS TERM=SEQLR. (S4F)
W'R F .Ge. Oy T'O END
W'R S «Le O «0OR. TERM .E. $3%, T'0C SPEC15
W'R VALUE.(TERM,VI) .E. $ABSENTS
NEWTOP.(0,VI)
NEWTOP. (TERM,VI)
B
T80 SPECLS
INTERNAL FUNCTION(WHAT,HCW)
BOOLEAN GOOGD
EXDREIND T
THAT=WHAT
WO=NOW
W'R LSTMRK. (WO)
W'R CONT.(77777K .A. R+1l)} .NE.
MRKIST WO=B0T. (W0O)
W'R LSTMRK.(WO), T'C MRKITST
[ E
NEWVAL. (THAT,0,W0)
EYL
EXL
WOL=LSTNAM. (k0O)
W'R WOL «E. C
WO=BOT.(NOW)
148 FIND1
{1 'E
T'0 FIND2
Bl
WOL=LSTNAM. {wW0O)
IT=VALUE.(THAT,wCOL)
W'R IT .E. $ABSENTS
W'R WO NE. VIRGIN
WO=BOT. (WO)
W'R LSTMRK.(WO)s T*'C MRKIZ
T'Q FIND1
plE
GOOD=08
=l
Bt
GO0D=18
S
W'R CONT(77777K .A. R+l) .E. $=%
FSIGN=0B
W'R GOOD
F'N 77777K .A. CONT.(ATRADR.(THAT,WOL))
QYE
F'N THAT
EVL
BN




FIND(C)
FIND(1)

FIND(2)

RSLPLA

FSIGN=18B

W'R GOOD, F'N IT

T'0 FIND(HOW)

F'N O

NEWVAL. (THAT,04NCW)

F'N O

PRMESS.($SIDENTIFIER $%$,THAT, $ UNDEFINEDS$)

RDLONL«(LIST.(NEWTER))

MANY. (CONTRL,THAT,FIND3)

TERM=NEWTER

T'C BEGINB

IT=PCPBOT.(TSTACK)

THAT=POPBOT. (CONTRL)

NEWVAL. (THAT,IT4sNCW)

IRALST.(NEWTER)

N LT

E'N

INTERNAL FUNCTICN(STACKS ;WORDY)

EMICRITD.

RIDDER=SEQRDR. {STACKS)

SEQWRD=SEQLL.(RIDDER,,FRID)

W'R FRID «Ge O3 F'N

W'R SEQWRD +.Ee« WORDY
POPBOT.(STACKS)

F'N
ElLdE
POPBOT.(STACKS)
T'G RIiD1
EAdx
E'N
INTERNAL FUNCTICN(OPER)
EADNB0E Sia
FIRST=POPBOT.I{TSTACK)
W'R LEMPTY.(TSTACK)
SECOND=FIRST
FIRST=IMASSI(1)
GRS
SECOND=PCOPBOT.(TSTACK)
EXE
MM=0PER
T'0 DO(NM)
NEWBOT. (RESULT,TSTACK)
W'R T1
W'R OPER +GE. L
PRMESS. ($0P%,CPS2(CPER-12))
OlE
PRMESS. ($0P%$,0PS(COPER))
il
OEPRNT« ($FIRSTS,FF)
UEPRNT.($SECOND$,SS)
OEPRNT. ($SRESULTS$,RESULT)
B
F*N
W'R NAMTST.(SECCND) +E. O
W'R TOP.(SECOND) .E. $ARRAYS$
NEWVAL . (POPBCT. [SECCND) yFIRST,SECOND)
RSLT=FIRST
T'0C RSLPLA

=7

17717K6 <A. SECCND .E. ©




SUBST.(FIRST,SECOND)
Y
NEWVAL. (SECONDFIRSTNCW)
o
IMASS(1)=FIRST
H'R NDT. LEMPTY.(OSTACK) J.AND. BOT.(OSTACK) .NE. FENCE
NEWBOT.(FIRST,TSTACK)
S
FN
RESULT=SS+FF
T'0 RSLPLA
RESULT=SS-FF
T*0D RSLPLA
RESULT=SS/FF
TV RSLPLA
RESULT=SS=FF
T4 RSLPLA
WYELEENOES V2 e
RESULT= SS»SS
O*R.EF oEe 3.0
RESULT=SS#S8S=SS
BN
RESULI=SY “Pa) FF
£
T'0 RSLPLA
DO(19) RSLT=FIRST SECOND
T'0 RSLPLA
pO(18) RSLT=FIRST .V« SECOND
T'0 RSLPLA
po(12) WURLEFE <Es
RONE RSLT=1
Bl
RZERU RESULT=0
bl
T'0 RSLPLA
pot13) WIR SS .l FFy T'0 RONE
T'0 RZERGC
DO(14) WeR.SS G- EF, T'0 RONE
T'0 RZERO
DOL15) W'R SS <GE. FFy T'0 RONE
T*'0 RZERC
DO(16) WUR. S5 <NE. FEs T20 RONE
T'0 RZERDO
DO(17) WPRWLSSetEL FFE ) TVDNIRENE
T'0 RZERC
E'N

E'N

THE SECTION YINTERN® CONTATNSSTHE
FOLLOWING INTERNAL FUNCTIONS -

FINDT. (WHAT,HCW)

RIDa(STACKSWORDY)

DOES. (OPER)

THE LAST PERFORMS ALL INFIX OPERATICNS

A X0 LI A XL




IS EEEESEEIEEESEEEREEEREEERRERE R R R R R R R EEEREEEEREREE R R R R RREEREERERERRRERERREREEREE R R R R

PRINT D1 MAD EVAL MAD D1 MAD EVAL MAD To109




At s RS R EREEEEEREEEEEE At ettt e R R R EE AR R R SRR E R R R E R R R R R E R R E R R LR R R R R E R AR E R E R R R RS R

T0109 AT TN ] FAP FAP. FOR TO1 U9

MEWALP FAP 06/17/6T 0914.3 00000
ENTRY LETTE
HEENTRY - RERERN
ENTRY ALPHA
ALPHA CLA BLANK / BLANK L O0OKS LIKE ALPHA-CHAR
STO BLANK
TRA LETTER%:?
SEPER CLA BLANKC
STO BL ANK
TRA LETTER+2
LETTER CLA BLANKB BLANK HAS *NINE CODE?
STO BL ANK
LDQ#* 1,4
RQ TABLE 6
XC A a
TRA 294
TABLE SYN . . _-#% ol
pDuUP 1,10 '
VFD 61125 15/05 15/ TABLE INTEGERS 0 THROuUGH 9
VFD 6/9,.15/0415/TABLE MISSING CHARACTER OCTAL 12
Lo USRS s 150 B TAD E-ERUALNS TEN S {Iss) -
VFD 6/144,15/0,15/TABLE APOSTROPHE (14%)
pup |
VFED 6/9515/0,15/TABLE MISSING CHARACTERS (15—-17)
VED 6/ 33150, L5/7TABLE + (20)
DUP 1,9
6l 1500 15/TABL ELLETTERS A THROUGH T (21539 . =
6/94 1570+ 15FTABLE 32)
6/55,15/0415/TABLE PERIOD (33)
6/6315/0x1S5/TARBLE ) (34)
61175 15004 1571 ABIE COLON
142
6/9,15/0,15/TABLE BACKSPACE,CARRIAGE KETURN (
6/2415/0,15/TABLE MINUS SIGN (42)
1,9
6/4415/04,15/TABLE THE LETTERS J THROUGH R (41-51)
6/9:15/0,15/TABLE MISSING (52)
6/Ty15/0,15/TABLE DOLLAR SIGN (53)
e m e YRR S Ry PSSR S S TARISE et RGN SeT e
pDUP 142
VFD 67931570+, 15/TABLE
VFD 6/ 185 15/0, 157 TABLE NULL
BLANK PZE
VFD 6/ X145 15/7 045157 TABLE SLASH (61)
e s s s e,
VFD 6/45.15/04,15/TABLE S=Z (62-T1)
vVED 6/9315/0515/TABLE
VFD 6/13,15/04515/TABLE COMMA
VFD 67105 15/0515/TABLE LEFT PAREN (74)
Dup Ly
VED = v ebi/ 99 1505357 TABLE =
VFED 6715,15/0,15/TABLE (77T}
BLANKA VED 6/4,15/0,15/TABLE
BLANKE VFD 6/9315/04515/TABLE
BLANKC VFD 6/16,15/0,15/TABLE




LOGIC FAP 10/01/66 1755.0 ¢ 00000
ENTRY AND
ENTRY OR
ENTRY NOT
CAL % ly4
ANA # 2y
TRA o
CAL = Ly
TRA 344
CLA#* ly
COl
ANA =0000000000001
TRA 2y 4h
END

FAP 06/17/67 0914+3 00000
ENTRY SEQRDR
ENTRY SEQLR

ENTRY SEQLL

SEQRDR CLA# ly 4

STA #+ 1
#* 3
244
_CSEQLR  CLAW - = 1.4

SEQLL

START

L INK

=0700000

5
1
%*

*

oL 5 Een
#+5
x4+ 2
#+3

NIL
SAVE




01210
.f',l"‘)f']
01230
01240
. SUB FAP 08/20/66 1332.4 00000 01250
ENTRY SUBS T 01260
ENTRY SUBSTIP 01270

ENTRY SUBSBT

SUBSTP _SXA = FOURs4

SXA TW0, 2
CLA* 1,4 01310
STO DATUM 01320

CLA# 214

PAC g 2 01340

CLA AT, e N e gl s B s o TP T i 013
RA START 0136¢
SXA FOUR 4 N137¢
SXA TWO, 2 01 38(
CLEAS 1:4 0139¢
STO DATUM 0140¢
Sl B s 20 Zan T o i P b d e ) et IR 8 5 1 KD
PAC y 2 0142¢
A 12 0143¢(
ARS 18 OLa4l
TRA START D145
SXA FOUR, 4 0146(
S, €1 e £ £ A e < T ! o e S S § i LA 4 il TR - D147¢(
CLA* 17{‘* '.’l':i?"t
STO DATUM 0149(
LA* 2+ 4
PAC 12
CLA 1,2
STO 0 PRESMH G e o |
g e
ANA =0700000
CAS =0100000
TRA 24+ 2
TRA NAME
TSX SNAMTST 24
[XH DATUM
TNZ NOLIST
CLA =0100000
STT y 2
CLA DATUM
PR S gt
CLA 1,4
ADD =1
STO 144
NOLIST CLA DATUM
< 10 1,2
o CEA e PRESNT
FOUR AXT ¥ ¥ 94
TWO AXT ity 2
TRA 30 4
NAME TSX bNUCELL 5.4
TXH DATUM
PAC 24
STA CELL
CLA y 2
R)T-._J' ,ji

Cl-A PRESNT




STO
15X
FXH
LAC
S
TRA
PRESNT PZE
CELL PZE
DATUM PZE
END

HASH FAP
ENTRY
ENTRY
HASH e O
ST0
TRA

_HASH1 CLA

YA

START  LDQ=
CLA#*
STA
ARS

SHIEE TR

ANA
ADD _
TRA

TEMP  PZE

CNSTNT PZE

VAL FAP
i 1 8 __ENTRY

VALUE SXA
CLA=

STO

CLA#*

STA
STO
PAC
CLA
STO
CAS

_TRA

TRA
CLA
CAS
TRA

Py

0B/20/66
"~ HASH
HASH1
=()
CNSTNT
FART
A b
CNSTNT
1+ 4
2y 4

SHIFT

=R TR T I

& 3

TEMP
CNSTNT

34 4

08/20/66 1332.4
__VALUE
X242
1,4
ATBUT
VR
4 1

HEADER

' 2

¥ 2

NEXT
HEADER

i X N
FAIL

142

ATBUT

L

00000

0190¢
01910
0192

0D198(
0199(




[RA
CLA
STA

CLA
CAS
I’ '.)‘ A
[RA
TRA

FOUND CLA =

PAC

CLA

X2 AXT
e 4
FAIL CLA
TRA

T
HE

HEADER PZE
NEXT PZE
ATBUT PZE
ABSENT BCI

END

l t ABSEN

WAt 7 11V .-

PRIMIT EAP
ENTRY

08/20/66 1332.4
SETDIR

. ENGRY. _MADOV ..

ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

MRKPDS

MRKNEG

LNKR

LNKL

ID
AN PR TN

ENTRY
ENTRY
ENTRY
ENTRY
CAL =
ANA
ARS
TRA
LNKR CAL #
ANA
TRA

<18 - CALs

ANA
ARS
TRA
STRIND CLA=#
STA

STO
TRA
SETDIR CLA
AAA STA
ST&"\
L STA
CLA=
TMI
ALS
STTE

SETIND
CONT
INDCTR
_MRKIND
11"‘\‘

_=077777000000 _

18

254

1y 4

=0771717

2 v 4
4;,.].,1,{!7,,, e

=0 700000

LS

214

244

*+7

e l: ;e T

3 3%
394
444

O0248(
0249(

0255¢

0256(

0300
0301
0302
0303




CLA=
TMI
ALS
STD
CLA#*
TMI
E STA
£ CLA #—1
_ TRA 5494
SETIND CLA= 444
TRA AAA
CONT CL A Ly 4
S o #+ ]
Gl A "%
2 ____TRA 234
MADOV CAL Ly 4
AN A =07TT1T
TRA 24
MRKPOS CLA=# L, 4%
STA 7

MRKNEG CLA=*
oia
STA
. CLA
SSM
. ST
TRA
INDETR CAlNES. &
ARS
TRA
MRKIND CLA#*
.'\L:‘-s
SLW
CL..‘:\_*__’__
SN
STA
CAL
ORA
SLW
W 4w RGNS
PREF PZE
END

ABANDN

FAP 08/20/66 1332.%
ENTRY ABANDN
ABANDN SXA FOUR s &
EL A 1,4
PALC v
CLA 1,4
SUB = ]
STA 1 .2
FOUR AX1 #% 4
CL A% 1y 4




03650

D366

0367(

D368H(

0369(

03 70(
INIT EAP _06/1T/6T7 0914.3 00000

sxxuxl INE-MARK ERROR

MAKEDL EAP 08/20/66 1332.4% 00000
ENTRY MAKEDL
MAKEDL SXA SR e C
SXA FOUR, 4
CL A% ]._g 4
STO DNAME
PAC .
CLF\*
PAC -
CLA\
SIB
ARS
STO OLDLST
TNZ NOTMT
pSED e N HEND 2 et
CLA LHEAD
STO Ls 4
CLA 1,2
ADD =1 0394(
STA 1,2 0395(
AXTRC el R L R e O] Lrpece 8 3 SR N PR e I 0396(
CLA* 24 0397(
TWO AXT ¥i#47 0398
TRA 394 0399
NOTMT FSx PIRALST 4 04 00(
TXH OLDLST 0401
T JRA N MY L Iy BLLN I~ _ v S | P e 1 0402(
OLDLST PZE
DNAME PZE
LHEAD PZE
END

iy e EOUIR

WRFLXB FAP 08/20/&66 133355 € 00000
ENTRY WRELXHB

WRFLXB SXA SV4, 4

L i B ER T g

STA WORD
CLA*® 2y b
ALS 18
<y L WORD
TSX SWRFLX, 4
PZE 3
AXT * 3% 4
TRA 394
END




LSTMT  FAP 08/20/66

ENTRY
LISTME Cl A%
STA
CLA
STO
STA
CLA
CAS
TRA
TRA
_CLA
TRA
YES CLA
TRA
HEAD PIE
END

MADATR FAP
ENTRY

ENTRY
MADOBJ SXA
CLA#
STA
CLA
PAC

__ENTRY

L
1
»
%

[STMT
y 4
+1

*

HEAD

#*
®

+1
*

HE AD

Y

2

2

T

ES
L

£y
y o

0

y G

135455

06/17/67 0914.3

A

M

TRADR

ADOBJ

OUT s 2

2

S

#*
¥

&
+ 1]
*
o )

9 -

_MADATR

00000

SAVE B—-BOX 2
GET LIST NAME

GET "L EST: HEADER

CAL %

SLW

LOOK CAL
STA .

ANA

CAS

TRA

TRA

CAL

LAS

TRA

L IRA

CLA

PAC

TRA

ATRADR SXA
CLA=

A PTG £ 1,
MADATR SXA
CLA=*

PAC

CLA

ARS
E - TEES
GETLST STA
CLA

PAC

CAL =

1

E4

e
TBUTE
2

NX T LNK
=0700000
=0200000

*
i:

L

+ 72
ATL
y 2

ATBUTE

.
b3

¥:2

_FOUND

L

XTLNK

2,

JOK

t)l.lly)

P

e

14

LGEFLOT
OUT .2

&

'l‘

2

y

1

IF YES, HURRAY

PLACE LINK TO TOP IN B2
GET ATTRIBUTE

AND STORE

GET LINK TO NEXT WORD
PREPARE FUR NEXT TIME AROUND
EXTRACT ID FIELD

_SEE IF WE HAVE HEADER

LE HEADER,. GEI 10T

GET DATUM

SEE IF ITS WHAT WE NEED
[F NOT, DO MORE
PICK UP NEXT LINK

PLACE IN B2

LO0OK SOME MORE

04601
04611
0462(

04 66(
{‘;"1(’)7.

04721
0473
04T4

0475¢




SLW ATBUTE
NXTWRD CAL y 2
. STK ¢ U NXTINK
ANA =0700000
CAS =(200000
FRA ¥+ 2
[RA SR b
CAL 132
_LAS = ATBUTE
TRA #*+ 2
TRA FOUND
NXTLNK CLA % #
PAC 2
ANA =0700000
CAS =0200000

TRA NXTWRD
iRA FAIL
TRA NXTWRD
FOUND PCA ) 22
ouT AXT 3, 2
TRA 344
FALL AL
TRA OuTt
ATBUTE PZE
END

PUT  FAP 08/20/66 1333.5

ENTRY NEWTOP
ENTRY NEWBOT
_ NEWIGP ClLA® = 2,4
STA o
CLA 3 3
STA AA
STA AB
TRA START
NEWBOT CLA# 2,4
STA AA
STA AR
START @ SXA SV1,1
SXA SVa,4
CLA=® 1,4
o S, RS SE S STV M
STA DA
TSX BNUCELL 3 4
TXH 3
STA #+ ]
AXC ##g 1l
_ STA = - MEW
CLA 3 3
ANA =077777000000
ST Dy1
ARS 18
STA L
CLA AA
STA
CLA
STA
ALS

00000

Q4900
04910
04920
0493
0494 C
0495(
0496(
04970
04980
0499(

_500(

05010
0502C
0503(
05 04(

0516(
0517
0518(
0519¢(
05 20¢
0521
0522(




3+ 3
BNAMTST , 4
DATUM
DONE
=(0100000

0554
0555(

0556(

DONE DATUM
1y 1 : ! ol ; - 1 05610
SV1 3, 1 0563
SV4 #3# .4 0564(
e A 0565(
DATUM 0566(
NEW

DA

00000

ADVNC FAP 08/20/66 1333.5
ENTRY ADVLNR
ENTRY ADVLER
ENTRY ADVLWR
ENTRY ADVLNL
o ENTRY . 0 ADVLEL
ENTRY ADVLWL
ENTRY ADVSNR
ENTRY ADVSER
ENTRY ADVSWR
ENTRY ADVSNL
i?qTi{T# ADVSEL
ENTRY ADVSWL
ADVLWR STI SVI
L1 =01011
TRA START
ADVLER STI SVI
_IDE ~ =01001
TRA START
ADVLNR STI1I SV 1
LDI =01010
TRA START
ADVLWL STI SVI
o {8 el e iy R . e ] R 1A
TRA START 0598(
ADVIEISTST ] SVI 0599¢(
LDI =01101 0600(
TRA START 0601
ADVEMIE ST SVI 0602(
SADIReNE U SRR = W AL - L . sl : __0603(
TRA START 0604(
ADVSWR STI SvI 0605(
LDd =0N011 0606(
TRA START 0607




ADVSER STI SVI 06080
LD =00001 06090
o TSRl o L STRRDT
ADVSNR STI SvI
LDT =Ro0 10
IRA START
ADVSWL ST1 SV I 06140
LDI =Uolll 06150
Sl JogwtRe i ) THSTART . |
ADVSEL 511 SVI
LDI =[10101
IRA START
ADVSNL STI SVI 06200
LDI =00110 06210
[RA START . SRR b ) WE e ) ey S b ] - L
STM%T Q,)(\ bvtty‘fl 0":23{4
SXA SV e 1L 06240
CAL = 144
PAC
CAL
SLW
CAL
SLW
J|)C
CAL
SLW
ANA =0T700000
STO ID
LAS. =0100000 06 36(
TRA ADV D637(
[RA XXX N638(
ADV CAL CAND 06 39(
_ADYE S RNTo . D300 e e 3 el ] sl 0640(
ALS 18 0641
5 il i ST CELL
PDC SiiE
AN Dy % 06 44(
SLW CAND 0645
CANA L~ =0700000F . , i’ Sy el e L = : _ 0646(
STO ID Q64T
LAS =0100000 0648(
TRA HEAD 0649(
TRA JAME 0650
ELEM RFT 0001 0651(
e T Pl o L TR 9, ) [ i L i e L0 Sy ETY, Gor, , -y 0652(
TRA ADV 06953
RFT 1000 06 540
TRA DRKEXTT
LXA LEVE
TXL DKEX
XA R NEXT
LAC NEXTRy 4
CAL Oy 4 0660(
SLW CELL 06611
CAL Ly 4 0662
SLW LIS} 0663
SXA = 0 Xy2 ! S il _ 0664(
TSX $RCELL, 4 0665
TXH X 0666
LDC CELW,, 4 0667
CAR D4 4 0668/

» 4
Te440
-),7

2 L

L
I
R




TRA ADV1 06690
NAME RET 0010 D6T00
TRA OKEXILT _ 06710
X X X RFT 1000 06720
"} TRA ADV 06730
'S X SNUCELL 94 06740
TXH D6750
PAC 4 06760
PAX , y 06770
GILA 06T80
5TO 06790
CAL 06800
SLW 06810
ADD 06820
olA . " Uk : . e el M S Pl 1l IS s, T - 06830
SXA NE 06840
LDC 06850
CAL 06860
STD 06870
PDC 06880
CAL . al —— = s DA e e B e 06890
TRA 06900
CELL SYN 06910
NEXTR SYN 06920
PZE 06930
LIS SYN : 06940
LEVEL - SYN & = ! ) I A LB o e R G Y 8 I TN T R ... 06950
PLE 06960
CAND PLE
SVI PZE

SV4  SYN ‘ 06990
OKEXIT AXT 07000
_CLA ) : o ZRALAEE Sy o) Vil T T (UM 1 , 07010

ARS
SUB
STO#*
CAL #
PDC

Q7020
07030
07040
07050
07060
07070H

- = \n
e

— e |1 N
7

-

07090

m -
N

f

';F‘h-rzshﬁ* — R0 I

nN(— N |

-

_=0400000000000
POS
ORS » 1y 4
TRA DONE
CLA =03TTITTTrTTAT T
ANS # 1169
_LEA L 1s2
AXT ®3y 2
§-pii SVI
TRA 39 %
PZE it 3%
PLE
END 07260
07270
07280
07290




NOTETP

NOTETP

NOTEBT

FAP
NTRY
ITRY

A *
(8]

A
Gl A

STA
IRA
CLA#*
STO
STA
_STA

08/20/66

SlAC G ERA

_NOTETP
NOTEBT
‘I).|"f

HOST

4+ ]

3 3

AB

START

.?g"t

HOST

AA

__AB

START

S i AL e

PLACE

__AA

il _TRA
NGTYEL TSA

SXA
SXA
CLA=
STO
STA

IS

TXH
STA
STA
AXC
STA
CLA
ANA
STD
ARS
STA
CLA

CLA
STA
ALS
STD
TSX
TXH
TNZ
CLA
ST
FSX
TXH
BE
STO
TSX
TXH
TXH

[XH
STO
FSX
IXH
PXH
TXH
TRA

MEMBER BCI

HOST

'71 .7, C

IXH

SV1,1
SV4,y 4
1,4
DATUM
DA

_$SNUCELL ,4

%*
HUS T
#+ 1
#3491
NE W
e

01
13
|, i
AA

. 7 A S

NEW
#* %
18
#* 3
INAMTST, 4

__DATUM

DONE
=0100000
0,1
BITSVAL,, 4
MEMBER

_DATUM

NOTYET
VALUE
BNEWBOT 4
HOST
VALUE

_COUNT
BLIST, 4

NINE
VALUE
SNEWVAL 4 4
MEMBER

S VALUE

DATUM
PLACE

S

1 MEMBER

-077777000000

I333% 5

00000

0743(
__ 07440
0745
0D746(
0747
0D748(




VALUE P7E
NINE PDEE
COUNT CLA
ADD

STA

STA

CLA

ADD

| ST

DONE CloA
STO

CLA

SV1 AXT
SV4 AXT
£ 1RA
DATUM PLE
NEW PZE
DA PZE

NEWVAL SXA
S AA
CLA3
STO

CLA=*

STU

___NOATVL

i 3%
9
_DA

=1
¥+ 2
#*4 3

# %

=1

#* ¥
DATUM
1,1
NEW

L |
#i , 4

304

06/177/61 0914.3

NEWVAL
ITSVAL
FOUR, 4
THU, 2z

1y%
ATBUTE
2y &

VALUE

CLA*

PAC
STA
ELA
ARS
TZE
STA
TSX
TXH
IXH
3 ZE
_PAC
CLA
STA
TSX
TXH
TXH

TWO AX T
TRA

NBDLST CLA
ADD
STA
S8
TXH
HEADER STD
NOATRB TSX
TXH

_FOUR  AXT

34

3 pad
"HEADER
1y 2

18
NODLST
DNAME
$ATRADR, 4
ATBUTE
DNAME
NOATRB

s

12
VALADR
$SUBST,4
VALUE
VALADR

P N e

#3447

4y 4

HEADER

=1

HEADER
ASLISTUe% o
DNAME

#* 3
PNEWTOPs 4
VALUE

00000

07910
07920
07930
07940
07950
07960
07970
07980
07990
08000
08010
08020

0842(

OB 43(
0844(
ND845(
0846(

08490
08500
08510




I XH
TSX
I[XH
TXH
IAC
TRA
IIS5VALL SXA
CLA=

e

CLA=
STO
TSX
TXH
TXH
A

DNAME

$ ‘IIL‘ -\'l ]I‘j,é«
- JAFBUTE

DNAME

2

i. ’ il
ATBUTE
244
DNAME
LMADATR» 4
ATBUTE
DNAME

I

PAC
CLA
PAC
A
F AXT
[RA

'q
» &4
v 4

Ly %
#3944
3+ 4

NOATVL SXA
CLA#

STO0

CLA=

S

TXH

TXH

T2E

' STA
FIRST " CLA
IS X

TXH

TSX

T XH

A AXT

PR - 15

SECOND PZE
ATBUTE PILE
VALUE o PLE
DNAME PZE
VALADR PZE

ASA

SSPA

FAy4
1y 4
ATBUTE
244
DNAME
_SMADATR. 4
ATBUTE
DNAME
FA
FIRSIT
3* 3
,,,_S‘_l’.,(:.ﬁ_'_;":_li_ e L
$REMUVE, 4
FIRS]
PREMOVE y 4
SECOND
#4344

.8

i B el e O e B P (T

FA

PlEB/20/66G 1333.5

ENTRY _ JRALST

ENTR
SYN
SXA
SXA
CLA#*

210

PAC
e
STA
S D

X ERASEL
¥
TWO,.2
FOUR 4
1,4
NAME

b

112
COUNTR
DNAME

00000

08520

08530
08540
08550
08560
DBSTO
18580
08590
Q8600
08610
08620
08630
02640
08650
08660
0B6TO
OR680
08690
Qe700
OB710

_081720

08760

0B790

08800

08810

08870
08680

09000
09010
09020
09030
09040
09050
09060
09070
09080
09090
09100




COUNTR 09130
LEROD 093140
09150
09160
09170
out NAM 09180
TWO ] 09190
FOUR AX 3% g L N92200
. » 09210
ZERO SMTLIST 4 09220
NAME 09230
DNAME 09240
RETURN 09250
=0100000 09260
12 ) Lnliel : s Ul 09270
DNAME 09280
18 _ 09290
Ly 2 09300
RETURN $RCELL, 4 09310
NAME 09320
QuUT 09330
NAME E TR b G g A T = A T I e 09340
DNAME _ 09350
COUNTR 09360
09370
09380
09390
09400
- 09410
PNTRS FAP 08/20/66 1334.7 00000 09420
ENTRY LPNTR 09430
ENTRY LSPNTR 09440
ENTRY SEQPTR st 1 - Pl 3 Lt g ey e R T e e
ENTRY LSTNAM 09460
ENTRY JLENER ] 09470
SEQPTR SYN #* 09480
LPNTR SYN K i 09490
LSPNTR CLA=# 1y 4 09500
_STA L A buzsl” ) 09510
CLA % _ Ly ] W N ' 09520
ARS 18 09530
ANA =077777 09540
TRA 294 09550
LSTNAM SXA TWO,2 09560
CLA® 1,4 : _ L = = U TR PR 5 £ T A0
PAC ' 2 09580
CLA 1,2 09590
ST RESULT 09600
ARS 18 09610
STA RESULT
LA TEELK o
TWO AXT *#y 2
TRA :
RESULT PZE
LCNTR SXA
CLA=
PAC
CEa
AN A
TRA
END




09740
09750
09760
09770
FAP 08/20/66 1334.7 : 09780
ENTRY SECURE 09790
SECURE SXA [W0s.2 09800
CLA3 144 09£10
el Rt P I - ey . _ al B 09820
CLA 142 09830
ADD =1

STA Ly 2

TWO AXT £, 7
TRA
END

09900

09910

, 09920

CALL FAP 06/17/67 0914.3 ) 00000 09930
GENERATE MAD CALLING SEQUENCE FROM SLIP LIST OF ARGS . 09940
09950

VALUE=CAL! ., {FUNCT.sARGLST) 09960
09970

GENERATES AND EXECUTES THE INSTRUCTIONS 09980

JLSN. PEUNCT 24
TXH ARG
TXH ARG?

[XH ARGN

1
[
|
|
{

WHERE ARG] ... ARGCN ARF THE MACHINE ADDRESSES OF
DATA ON THE LIST TARGLEST® .
SPACE 3
ENTRY CALL
MAXNUM EQU 40 MAX NO. OF ARGS
SPACE L

#*
*
3
#*
3t
i
*
%
#*
#*
#*
#*
kol
*

EALEL SXA ) AT 10130
SXA Ahd 44 10140
CAL#* ly 4 10150
STA FUNCT 10160
CAL# 244 10170

e PRGSO e R R St R hS  SEQRBRE A M o b . el fh” d i 10180

SXD Tl,2 SET P END TEST 10190
TXI *“']12!—1 10200
SXD 12,2 10210
PAC y 2 10220
SPACE 1 10230

LB oSt [ ST . s o R e T e L - i T : s s ) L T E 10240
AXT MAXNUM , 4

SULLD Y EAl 0,2
PAC y 2

T1 TXH MORE 3 245

T2 TXL MORE 4 24 %%
[RA  END s f o : . il B e 10300
STQ CALSEQ+MAXNUM+1,4 10310
ADD =1 10320
STA CALSEQ+MAXNUM+1, 4 10330
I.]X BUTILDy4G, 1 L0340




CAL CTRA 10350
SLW CALSEQ+MAXNUM+1,4 10360
IS X FUNCT 4 4 . 10370
DUP 1y MAXNUM 10380
I XH 0 10390
SPACE ] 10400
AXT Lt A 10410
AXT f.:z'.’.* ]_:\:,;),A]
TRA 39 4 _ 10430

2 PACE 2 10440
TXH # 3 10450
CTRA TRA X2 10460
FUNCT [RA 3+ 3 10470
SPACE i 10480
_END. ' e \ S% - e L0490
10500

10510

10520

10530

FAP 06/17/67 0914.3 00000 10540
ENTRY INFARL &% o N os ] : e — 10550
ENTRY INTGER 10560
ENTRY INSTRC L0570
ENTRY OBREY 10580
ENTRY KEYFND ‘ 10590
ENTRY NUSCRP 10600
_ENTRY ABS BT S e N S Sy : L Py TN ey 10610

ENTRY  WHTOPS » 10620
REM _ 10630
OBEY SXA FOUR , 4 10640

CLA® 1y 4 10650
STA RATOR 10660
CLA e B A e I L ey ) da =" F KW ) g o - 10670
STA RATOR+1 10680
CLA Sp 4t 10690
STA RATOR+?2 10700
CLA hok' 10710
STA RATOR+3 LOT20
CL | 594
A RATOR+4
RATOR g4

10760

10770

10780

R e s TR Lk OF X Lo TR I , L NN NG X i W e S 10790
FOUR AX 10800
=8 10810

10820

INSTRC SYi % 10830
SViel 10840

_TABLE=SV1,1 e sl b L ol 3 il e S - _ts SERDBSH

13 % 10860

TABLE, 1 10870

*+ 2 0880
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auT LXA ' 10960
TRA 2y 4 10970
B (i 1 5 (e Bon o | . - PRt N SR e e - - 10980
SVl PZE TABLE OF KNOWN OPERATORS LO9I(
BCI 1, ATEND 1100¢
BCI 1, ATOMIC 1101«
BCI 1y CONCAT 11020
BT 1, TODAY 11030
SBC T b S T TEMES | - A e = - : 1 — = . 1104(¢
BCI 1, REST 1105(
L'H‘.I 1 ] h'I Q‘f\(‘H‘\ 1106¢
BCI 1,CONS 1107¢C
BCI 1, REPLAC 1108
BET 14 ABS 1109¢
BCI L BANGE T = SRR ST - ) 1110¢
BCI 1, RANDOM 111K
BCI 1, MODULO 1112¢
BC 1, XECOM 3L
BCI 1, ADDKEY L1 L4
BCI 1, WASKEY 1115
Beh L RS QTR N e T e o 00 SOV ) S Ny S Bl S ) 1)
RCI 1, ARCCQS 1.8 200
BCI s ARCS TN " 1118(¢
BCI 1, ARCTAN 1119
BCI 1:C05 "
BCI 1,SIN
B - o 1L SIS vt % e e i R VI
BCI 13 COT
BL oL 1+ TANH
BCI 1, NTHTOP
BCI 1, NTHBOT
BCI 1, MAX
BElE v = T MENT o
BC1I 1y FIRST
BCI 1, SECOND
BC.I 1,SQRT
BCI 1,L0G
BET 1, EXP
BCI 1,MTLIST
BC I 1y MRKPOS
BCI 1, MRKNEG
8C 1 1y INDCTR
BCI l, MRKIND
BCI 1, SEQRDR
— el BERCT L N REMOVE W b
BL T 1, POPTOP
BL1 1, POPBOT
BCI 1, TOP
BCI 1, BOX
BC 1 L NEWTOP
o s hep R RN P NEORRSTY e
BCI 1 ATOM
BCI 1, INTGER
BCI 1y INTPRT
BCI 1, INLSEL
BCI 1, INLSTR
_BLE © 1S LEMPTV. -
BCI 1, VALUE
BCI L, NEWVAL
BCI 19 TESVAL
BCA 1 s NOATVL




BCI 1, ATRADR

BC 1 1, MADATR

BCI __1,MADOBJ

BCI 1y SUBST

BC 1 1, SUBSTP

BC1 1,SUBSBT

BCI Ly LCNTR

BC 1 1y LSTNAM 1164(
BCI 1, MAKEDL - 11650
BC 1 1,RDLONL 11660
BCI 1, DSKLST 1167¢
BC 1 1yDSKCLS L1680
BC1 l, TXTPRT 1169(
BCI 1 LESTDIE
BCI 15 LSSCRY
BCI 13 ESLCPY
BC I 1, SEQPTR
BCI L NULSTL
BC1 1, NULSTR
BCI Ly NODLST -
BC1 1,LPNTR P LI = o AR 0 L O et ¥ 5 7,
BCI 1y, LINLST L178C
BCI 14 STRLST

BCI 1y MATCH

BG I 1, ASSMBL

BCI 1, WRITEF

BCE - ¢ . 1,S5CRIPT,

BCI 1, KEY

BCIL. 1, NOT

BC1 1, UPNAMS

PZE TRANSFERS FOR EACH ENTRY

PZE b’\\Tf?-infl

PZE GATOMIC, o1

PLE $CONCAT 5y 42
PZE _$TODAY,,1
PZE $TIME, 1
PZE $REST 4,1
PlE PHIRANKs 9 3
PIE = $CONS, 42
PZE $REPLAC 3
PZE ABSy 41

PZE $SETUs 41
PZE PRANNDO, 9 1
PLE $MODy 9 2
PLE _  SCALLSys ]
PLE $ADDKEY 5 1
PLE $WASKEY 442
PZE FCHNCOM 4.4 1
PZE $ACOS 4,41
PZE $ASINy s 1
PZE == SATAN; 1
PZE bC0Sys 1

PZE $SINy 1

PZE $TANy 1

PZE SNy L

PZE PTANH, 4 1

PZE INTOP, 42
PZE

!
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NBOT 102
PZE bMAX g9 2
PEE PMIN,y o 2
PZE $FIRST 54.1




PZE BSECOND,
PZE PSQART 591
PZE = S DES gl
PZE BEXPy o1
PZE SMTLIST,.,
PZE PMRKPOS y
PZE SMRKNELG s 4
PLE PINDCTR .y
_PZE  SMRKIND,,2
PZI bSEQRDR 4.9
RZE hREMOVE s,
PZE SPOPTUPy o 12290
PZE $POPBOT, 12300
PZE $TOP, 41
PZE $80T,,1
PZE LNEWTOP
PZE SNERWBUT »
LEAE SMNAMTS T,
PITE INTGER, 5
PLE INTPRT 4 ¢
P?E }sf"‘JL__‘;j_l'L,,Z
PZE SINLSTRyy 2
PZE bLEMPTY 41
PZE BVALUE 4 9.2
F"I’.,t ‘|J_“3-i:-_".\l'~/-’\|_p y 2]
PZE $SITSVALy s 2
S8 P Ue L SNTTATEY e IR T LR
PZE BATRADR,y 9 2
Pt BMADATRy 2
PZE $MADOBJ 4.0 2
REE bSUBST, 22
PZE FSUBSTPy .2
oo el JU L PpEE W PSSR Bl e w8
PZE $LCNTR 91
PTE $LSTNAM,
PZE BMAKEDL 4
PZE SRDLONL 4
PZE $DSKLST,
PZE ~ S$DSKCLS,
PZE $TXTPRT,
LE $LSTEQL .
PlE ELSSCPY,
PZE SLSLCPY,
PLE FSEQPTR,
2 - | SNULISTY o
PLE $NULSTR .
PZE BNODLST
PZE BLPNTRy
PZE SLINLST,
PLE BSTRLST,
PEE o SYMATCH e e T . S TE i Tl b : _ 1268
PZLE PASSMBL 44 - 1269(
PZE PWRFLXB, 12 70(
PZE NUSCRP 4,42
PlE KEYEND3s 43
PZE ENOT 5 5 1
el PZE = WHTOPS,30 PRINT OPERATIONS
oPS PZE
REM
WHTOPS SXA
SXA

P R
MRN MNOS W= N

- e M w e




SXA X4 4 e

LDQ =073605TSTST57 COMMA BLANK
A AXT _ TABLE=SV1,1 LTH OF TABLE IN X1
GLP AXT 14,2 14 WDS/LINE
LP CAL TABLE+1,] GET SUBROUTINE NAME

SLW BUF,2 STORE IN PRINT BUFFER

STQ BUF+1,2 AND COMMA

X1 %4+ gly=1 INDEX TO NEXT SUBR.

14 BUTX 140 __SEE_IF _DONE

TTX LPs2:2 LF NOT, KEEP FILLING LINE

TSX bWRFLX y 4 LINE FULL. WRITE DUT

PZE BUF=14%,,14% e

X1T GLP AND GO ARDUND
QuUT X LDQ =H ALL DONE. BLANK REST UOF BUFFER
EALEE LTSN o e ! 5 L e o 12930
TRA x4 2 LEAVE LAST SUBR. NAME 12940
SLW BUF, 2 BLANK BUFF 12950
STQ BUF+1y2 .® 1236(

[ . _‘“‘—Zr/{?

TSX
PLE

SWRFLX 4

AXT
AXT
AX1

3, 2
##g, ]
39 G

BUF—1%,,14

WRITE LAST LINE

RESTORE

1297(
12980

TRA 1,4 _ AND GO 1303(
BES 16 PRINT BUFFER. NOTE SLOPa 13040
Bt /4 = SR e ey 30 K Hrs , S | e o siah oY
REM 1306(
NUSCRP CLA= Ly 4 1307T(
STA RATOR+1 1308(
CLA SCRIPT
CLA #—]
STA RATOR+3
CAL AN
SLW RATOR
TRA RATOR
- N REM AN
KEYEND CL A= 2y4h
STA . S RAFOR+Z
Eii e e R
SLW RATOR
TRA RATOR
AN ISX SGETLIN. 4
AF TSX SPFNDKEYy 4
__SCRIPT BCI = 1,SCRIPT
REM
ABS CLA* ls 4
SSP
TRA FOUR
REM
CLAM L Ref o/,
UF A EXPD
ERA EXPO
LLS 0
TRA FOUR
REM
EXPO.. S OCY
REM
INTPRT CLA* ly 4
UFA E
ERA =

INTGER

233000000000




13400
L3410
13420
13430

WEAKN FAP 06/17/67 0914.3
ENTRY WEAKN
ENTRY STRENG
WEAKN CLA# Ly &
STO DATUM
STA *42
ZAC
BUALE: STT * 3
CLA DATUM
TRA 214
STRENG CLA=#* Ly 4
o ST O 7 7 L S
STA PLACE
CLA =0200000
TRA PLACE
PIE
END
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